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PREFATORY NOTE.

The collection of materials intended to serve as the basis of a work on

the Botany of California was begun under my direction, and with the author-

ization of the Legislature, in 1860. That the volume published in 1876 and

the present one could be Jaid before the scientific public in a style worthy

of the subject, and uniform with that of the other publications of the Geolo-

gical Survey, is chiefly due to the zeal and liberality of Hon. S. C. Hastings,

who solicited and obtained the necessary pecuniary means for this purpose.

His fellow-contributors for the present volume were D, O. Mills, Heniy

Pierce, Leland Stanford, J. C. Flood, and Charles Crocker, all of San Fran-

cisco : to them I desire to return my sincere thanks in behalf of botanists

throughout the world.

J. D. WHITNEY.





intiioductio:n^.

THE present volume completes the Botany of California so far as it can

be at this time satisfactorily done. An attempt was made to add the

remaining Cellular Acrogens (the Hepaticse and Characejje), but scarcely any

material has been collected in these orders excepting that which was dis-

tributed by Mr. Henry N. Bolander nearly fifteen years ago, much of which

is now scattered and not accessible. The services of the late Mr. Coe F.

Austin were secured for the Hepaticse, but the manuscript as left by him

proved to be too incomplete to allow of its publication. In the present transi-

tional and somewhat chaotic state of the orders of Thallogens it was found

inadvisable, not to say impossible, to furnish generic and specific descriptions

of Californian forms in anticipation of the results of the general revisions

which these orders are now undergoing at the hands of competent specialists.

Simple lists of such reputed genera and species as have been collected in

California were prepared, of the Lichenes by the kindness of Prof Edward

Tuckerman, of the Algae by Prof W. Gr. Farlow, and of the Fungi by Dr.

H. W. Harkness and Mr. J. P. Moore. It was seen, however, that these

would add materially to the bulk of an already sufficiently large volume, as

well as delay its publication ; and inasmuch as they would be of no use to

the many and could be of little good to any, they have been wholly omitted.

The list of Fungi has been published in the Proceedings of the California

Academy, where it is readily accessible.

Several of the more important and difficult orders and genera in this

volume have been furnished by specialists of the highest authority in their

several departments. Dr. George Engelmann has elaborated the Oaks, the

Pines and their allies, and the Loranthacese. M. S. Bebb, Esq, has done the

same for the Willows. William Boott, Esq., has supplied the portion upon

the Carices, Dr. George Tlnirber the Grasses, and Proif. Daniel C. Eaton the
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Ferns and other higher cryptogams. If the publication of the volume has

necessarily been delayed on this account, the superior character of the work

is an ample compensation. The extent of the additions that have teen

made to our knowledge of the flora of the State during the past four years

may be seen by reference to the many pages devoted to them. These addi-

tions are due to the interest and efforts of a comparatively few individuals,

to whom proper acknowledgment is given in connection with Professor

Brewer's account of the botanical collectors that have visited or resided in

California. There still remains ample opportunity for good botanical work

at almost any locality among the mountains, hills and valleys of the State, to

which it is hoped that these volumes may prove both an incentive and an aid.

Having thus brought to a close a work which has been far more laborious

and protracted than was ever anticipated, I here return my sincere thanks

to all those who have patiently waited for it, as well as to those who have

in any manner assisted in its progress.

SERENO WATSON.

Herbarium of Harvard University,

Cambridge, Mass., July 1, 1880.



I. ANALYTICAL AETIFICIAL KEY TO THE OEDEKS AND
ANOMALOUS GENEEA IN THIS VOLUME.

Subclass I. ANGIOSPERMiE continued.

Division III, APETALjE : corolla (and sometimes calyx) wanting. [Including the apetalous

genera of the preceding Divisions.] •

A. Flowers not in aments.

1. Ovary and fruit superior, 1 -celled and 1-ovuled, or carpels distinct if more than one.

Stipules sheathing the stem at the nodes.

A tree : flowers monoecious in globose heads : calyx none. Platanace^, 85.

Herbs : calyx usually coioUa-like : akene triangular or lenticular. PoLYGONACKiE, 77.

Stipules not sheathing the stem or none.

Shrubs or trees.

Leaves alternate : flowers perfect.

Calyx 6-parted : fruit a drupe : anthers opening by valves : odor-

iferous evergreen. Laurack*, 81.

Calyx 4-cleft : fruit a beiry. Thymeleace^, 82.

Calyx tubulai-, limb deciduous : fruit a tailed akene. Cercocarpus in RosACEiE, 32.

Leaves alternate : flowers unisexual ; fruit a utricle. CHENOPODiACEiE, 79.

Leaves opposite.

Flowers monoecious : capsule 1-celled by abortion. Buxace^, 86.

Fruit an akene : leaves small and narrow. Coleogyne in Rosacea, 32.

Fruit a simple samara : leaves pinnate. Fraxinus in OLEACEiE, 59.

Herbaceous, or sometimes woody at base.

Fruit a utricle : seed lenticular : embryo annular or spiral.

Flowers with scarious persistent sepals and bracts : no stipules. AmarantACE^, 78.

Bracts herbaceous or none : no stipules. Chenopodiace^, 79.

Stipules scarious.
'

Illecebrace^, 15.

Fruit a more or less triangular akene : embryo curved.

Flowers perfect, on jointed pedicels, involucrate. Polygonace^, 77.

Akene not triangular : embryo straight.

Flowers unisexual ; filaments incurved in the bud: leaves simple. Urticace^, 84.

Submerged : flowers axillary, ^naked : leaves sessile, filiformly

dissected. CERATOPHYLLACEiE, 90,

Flowers naked in a terminal spike : akene renifonn : leaves tri-

foliate. Achlys in Berberidace^, 2.

Carpels several and distinct, 1 -several-ovuled : calyx usually

corolla-like. RanunculacejE, 1.

2. As in (1), but ovary and fmit inclosed by the calyx and apparently inferior.

Shrubs, with scurfy opposite entire leaves : flowers dioecious : fruit

baccate. Eijeagnace^, 83.

Herbs : calyx corolla-like : fruit an akene.

Leaves simple, opposite, entire, without stipules : flowers involucrate. NyctaginacejE, 76.

Leaves compound, alternate, stipulate. Rosace*, 32.

3. Ovary and fruit superior, of 2 or more carpels.

Fruit 2 - 4-celled, usually lobed : cells 1 - 2-ovuled.

Fleshy maritime dioecious shrub : ovaries 4-celled, coherent. Batide*, 80.

Capsule 3-celled, 3-lobed : juice milky : mostly herbaceous. Euphorbiace*, 87.

Fruit 4-celled, 4-lobed, compressed, indehiscent : styles 2 : small,

aquatic, with opposite entire leaves. Callitrichace*, 88.

Fruit fleshy, 3-celled, 3-lobed : shrubs with alternate simple leaves. Rhamxace*, 27.

Fruit a double samara : trees with opposite pinnate leaves. Sapindace*, 29.

Cruciferous herb : pod small, obconipressed. Lepidium in CRUCiFERiE, 7.



X ANALYTICAL ARTIFICIAL KEY.

Fruit capsular, 1-celk'd or more, several -oviiled.

Flowers naked, crowded in an involucrate spike: pungent herb with

entire leaves. Pii'EKACE^, 89.

Shrub with yellow axillary flowers : capsule 4 - 5-celled : leaves

alteniate, lobed. Steuculiace^^ 21.

Low herbs with opposite leaves.

Capsule 3 -5-celled : succulent. FlcoiDEiE, 44.

Capsule 1 -celled
;
placentse central.

Style and stigma one : stamens alternate with the sepals.

Glaux in PRiMULACEiE, 57.

Styles or stigmas 3 or more : stamens opposite the .se])als. CARYOPHYLLACEiE, 14.

Herbs without green foliage. AUotropa in Ekicace.«, 54.

4. Ovary and fruit inferior.

Fruit many -seeded.

Capsule 6-celled : flowers perfect, with 3-lobed valvate calyx : per-

ennial herbs : leaves entire, alternate. Aristolochiace*, 97.

Capsule 4-celled : stamens 4 : marsh herbs with entire opposite leaves.

Ludwigia in OnagracejE, 39.

Capsule 1-celled with 3 parietal placentfe : perennial herb ; leaves

pinnatifid. DatiscacEjE, 42.

Capsiile (half-inferior) 1-celled with 2 parietal placentae : leaves

cordate. Saxifragace^, 34.

Fruit baccate : dioecious leafless parasites. Rafflesiack^, 98.

Fruit mostly 1 -seeded.

Flowers yierfcct : fruit nut-like : perennial herbs with alternate entire

leaves. Santalace^, 99.

Dioecious parasites on trees, with opposite leaves and jointed stems :

berry with glutinous pulp. LoRAXTHACKiB, 100.

Aquatic herbs, with opposite or verticillate leaves. Halorage^;, 38.

B. Flowers unisexual, at least the staminate in aments. Trees or shrubs, with alternate leaves.

Monoecious : male flowers in aments ; female solitary or few : ovary inferior.

Leaves pinnate, without stipules : feitile flowers and fruit naked. Juglandace^, 94,

Leaves simple, with caducous stipules.

Anthers 2-celled : nut in a cup-like or spiny involucre. CuPULiFERiE, 95.

Anther-cells separate : nut in a foliaceous or tubular involucre. CoiiYLACEiE, 96.

Monoecious or dioecious, floweis all in aments : ovary superior.

Fruit a 1 -seeded nutlet.

Bracts thickened and rigid in fruit : nut winged or angled. Betulace^, 91.

Bracts scaly : fruit wax-coated or drupe-like. MYRiCACEiE, 92.

Fruit a many-seeded capsule : dioecious : bracts herbaceous : seeds

comose. Salicace^., 93.

Subclass XL GYMNOSPERM^. Ovules naked upon a scale or bract or within a

more or less open perianth. Monoecious or dioecious trees or shrubs.

Male flowers in aments : female subsolitary, the ovule within a double
coriaceous integument with small terminal orifice : nearly
naked dioecious shrubs. Gnetace^:, 101.

Flowers dioecious, solitary, axillary : ovule becoming a bony seed
within a fleshy envelope or cup. Taxace^, 102.

Female flowers in aments becoming dry cones or berry-like : ovules
naked at the base of a .scale. Conifers?, 103.

Class II. MONOCOTYLEDONOUS or ENDOGENOUS PLANTS. Woody fibres

of the stem scattered irregularly. Usually with the parts of the flower in threes and

leaves parallel-vein eel. Cotyledon simple. Mostly herbaceous.

A. Ovary inferior : perianth conspicuous, colored : perennials.

Aquatic : leaves opposite or whorled, 1-nerved : flowers dioecious,

regular, axillary, solitary. Hydrociiaridace;e, 104.

Terrestrial : flowers })erfect.

Flowers irregular : stamens and style coherent ; anthers 1 or 2 :

leaves alternate, sheathing. ORCHiDACEiE, 105.
Flowers regular : stamens 3, perigynous : leaves equitant. iRiDACEiE, 106.

Flowers regular : stamens 6, perigynous: leaves not e<iuitant. AMARVi.MUACEiE, 107.
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B. Ovary su[>i'iior or nearly so : perianth regular or none.

Cari^ls united into a compound ovary : perianth corolla-like rarely

j>artly lierbaceons : seed albuminous.

Flowers not upon a spadix.

Terrestrial ; stems from a luilb, conn or rhizome : anthers 2-celled. Lii,iace«, 108.

SMILACK.E, 109.

PoNTEDERIACEiE, 110.

Akace^, 111.

Woody climber, with tendrils : anthers 1-celled

Submerged aquatic, with linear grass-like leaves.

Flowers crowded u]ion a spadix : fruit Heshy and coalescent, 2-celled

Carpels distinct (or separable) or solitary : a(piatic or marsh herbs.

Perianth none : seeds albuminous : fruit utricular or nut-like.

Flowers monoecious in heads or on a crowded spadix : leaves linear. Typhaceje, 112.

Small floating disk-like jdants. Lemnace*, 113.

Perianth herbaceous, petaloid, or none : albumen none.

Carpels few : perianth none or in fertile flowers herbaceous and
valvate. Naiadaoe.e, 114.

Carpels numerous in a wliorl or head : 3 sepals herbaceous, 3

petaloid. Au.smacEjE, 115.

Perianth of 6 similar glumaceous segments : capsule 3-valved. Rushes
or sedge-like. JuNCACE^, 116.

Perianth coriaceous in two dissimilar series : fruit a berry or dmpe :

palms. Palm^e, 117,

Flowers in the axils of scales or glumes, spicate, without evident perianth.

Stems solid ; sheaths closed ; scales single ; anthers basifixed. Cyperace^, 118.

Culms hollow, terete ; sheaths split
;
glumes in paire ; anthers versatile. Gramine^e, 119.

Series II. CRYPTOGAMOUS PLANTS. Flowers without stamens or pistils, and

not producing seeds with an embryo.

Class III. ACROGENOUS PLANTS. Plants growing from the apex, and mostly

with distinct leaves.

Subclass I. VASCULAR ACROGENS. Plants with both woody and vascular tissue.

A. Spores only of one kind.

Cylindric jointed leafless plants with toothed sheaths : fructification

in a terminal spike. Eqclsetace^, 120.
Fronds fern-like, erect in vernation : sporangia globose, coriaceous,

in a spike or panicle. Ophioglossace^, 121.
Fronds circinate in vernation : fructification on their under surface Filices, 122.

B. Spores of two kinds.

Fructification within the base of the leaves or in their axils.

Spores contained within peduncled capsules borne by the rhizomes.
Floating fronds small, pinnately branched : spores at the base.

Sei.agineli.e«, 123.

Marsiliace^, 124.

Salviniace^, 125.

Subclass II. CELLULAR ACROGENS. Plants with cellular tissue only.

Capsule usually opening bj- a lid, containing spores without spiral fibres.

Branches not regularly fascicled: areolation simple: spores of one kind. Musci, 126.
Branches regularly fascicled : areolation of colorless cells and green

linear ducts : spores of 2 kinds. SPHAGNACE^, 127.



II. SYNOPTICAL KEY TO THE ORDERS, &c.

Subclass I. AXGIOSPERMJE continued.

Division III. APETAL/E : corolla (and sometimes calyx) wanting.

A. Ovary superior, free from the calyx though sometimes enveloped in it.

* Ovary 1-celled : ovules solitary, basal : embryo coiled or more or less cui-ved. Herbs or rarely

shrubs.

+- Fruit an akene.

76. Nyctaginaceae, p. 1. Calyx corolla-like, tubular to funnelfonn or campanulate, the per-

sistent l>ase hardening and enclosing the akene. Stamens hypogynous. Style simple.

Heibaceous, with opposite entire leaves, no stipules, and involucrate Howers.

77. Polygonaceae, p. 6. Calyx mostly jiersistent, of 3 to 6 segments, distinct in 2 rows or

united, the inner or all jietaloid. Stamens perigynons. Styles 2 to 4. Akene mostly
triangular. Embryo neaily straight. Herl)s or rarely woody, with mostly alternate

entire leaves, with or without sheathing stii)ules ; flowers on jointed pedicels, often

involucrate.

i—H Fruit a utricle : flowers sessile : leaves mostly alternate ; stipules none.

78. Amarantaceae, p. 40. Calyx persistent, of 3 to 5 distinct more or less scarious sepals

in one row. Stamens hypogynous. Style simple or none. Seed lenticular, vertical.

Embiyo annular. Herbs with entire leaves ; flowers scarious-bracteate.

79. Chenopodiaceae, p. 43. Calyx of 5 or fewer mostly herbaceous sepals in 1 row, or none.
Styles or stigmas 1 to 4. Embryo annular or spiral. Herbs or shrubby ; flowers often

unLsexual, the perfect and staminate without bracts, the pistillate usually naked within
herbaceous bracts.

* * Ovary 4-celled : ovules solitary, basal : embryo curved.

80. Batideae, p. 60. A fleshy maritime shrub, with dioecious bracteate flowers in sessile axillary

ament-like spikes. Ovaries coherent, becoming fleshy.

* * * Ovary 1-celled : ovules solitary, pendulous or sometimes erect : embryo straight.

-*- Trees or shrubs, with alternate entire leaves and no stipules : fruit a berry or drupe : embryo
with large thick cotyledons.

++ Flowers perfect ; calyx deciduous : ovule pendulous.

81. Lauraceae, p. 60. Calyx 6-parted. Anthers opening by valves. Fruit a drupe. Aromatic

ti'ees.

82. Thymeleaceae, p. 61. Calyx gamosepalous, 4-cleft. Fruit a berry. Shrubs with very

tough bark.

++ ++ Flowers dioecious : calyx persistent about the ovary, becoming thickened or baccate :

ovule erect.

83. Elaeagnaceae, p. 62. Calyx of fertile flowers tubidar. Shrubs with scurfy foliage.

+ +- Herbs or trees, with unisexual flowers, and mostly lobed or serrate and stipulate leaves :

fruit an akene.

84. Urticaceae, p. 63. Filaments in flexed in the bud. Akene flattened ovoid. Seed erect.

Herbs with tough bark, mostly opposite and serrate leaves, and usually cymose axillary

<_
inflorescence.

90. Ceratophyllaceae, p. 78. Submerged aquatic, with sessile filiformly divided exstipulate

leaves and axillary sessile flowers without calyx. Anthers sessile. Akene beaked.

Ovule ))endulous.

85. Platauaceae, p. 6.5. Inflorescence in den.se globose heads. Akene obpyramidal, beaked.

Ovule pendulous. Trees with flaky bark and lobed stipulate leaves.
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* * * * Ovary compound, with usually 1 or 2 anatiopous pendulous ovules in each cell : styles

distinct : Iruit with as many lobes as cells, capsular or indehiscent.

86. Buxaceae, {». 66. Moncecious shrub, with ojiposite entire leaves, watery juice, and large

1-celled (bv abortion) and 1-seeded capsule.

87.- Euphorbiaceae, p. 67. Flowers monoecious or dia'cious (or involucrate and apparently

perfect). Capsule .3-celled, :3-seeded. Herbs or rarely woody, with milky juice and

mostly alternate often stipulate loaves.

88. Callitrichaceae, p. 76. Small aipiatics with opposite entire leaves, no stipules, and monoe-

cious solitary axillary Howers. Stamen 1. Fruit compressed, 4-lobed, indehiscent.

89. Piperaceae, p. 77. Flowers perfect in an involucrate spike. Capsule 1-celled with 3 or 4

parietal placentie and 2 or more ascending ovules on each placenta. Herbs with alter-

nate leaves and no stipules.

« « » « * Flowers in aments, without calyx, monrecious or dioecious : ovary 1 - 2-celled : albu-

men none. Trees or shrubs, with alternate mostly toothed and stipulate leaves.

91. Betulaceae, p. 79. Anients axillary and terminal ; bracts thickened and rigid in fruit.

Ovary 2-celled, with a i)endulous anatropous ovule in each cell, becoming a winged or

angled nutlet. Monoecious.

92. Myricaceae, p. 81. Aments sessile, axillary, with scaly bracts. Ovary 1-celled, with an

erect orthotropous ovide, becoming a drupe-like waxy nutlet. Monoecious or dioeciou.s

slirubs.

93. Salicaceae, p. 82. Aments axillary or tenninal, with herbaceous bracts. Ovary 1-celled,

with several basal anatropous ovules. Fruit a capsule with comose seeds. Dioecious.

B. Ovary inferior.

* Jloncecious trees or shrubs, male flowers in aments, the pistillate solitary or few : fniit a nut

:

albumen none : leaves alternate.

94. Juglandaceae, p. 92. Ovary 1-celled, with an erect orthotropous ovule. Style 1. Calyx

becoming flesiiy, enclosing a bony nut. Leaves pinnate, witiiout stipules.

9.5. Cupuliferae, p. 93. Pistillate flowers sessile (1 to 5) in a cup-like involucre. Ovary 2-6-
celled, 4-12-ovuled, becoming a 1-celled 1-seeded nut in a thickened scaly or spiny

involucre. Styles 2 to 6. Anthers 2-celled. Leaves pinnately veined, with caducous

stipules.

96. Corylaceae, p. 100. Pistillate flowers in a short anient. Ovary imperfectly 2-celled, with

2 pendulous ovules. Fruit a 1-celled 1-seeded nut in a foliaceous-tubular involucre.

Anther-cells separate. Leaves doubly toothed, plicate in vernation.

* • Herbaceous : flowers perfect or dioecious, with colored calyx : stamens eiiigynous : oVary

comi)ound, with numerous ovules : fruit a capsule or beny : seeds albuminous.

97. Aristolochiaceae, p. 101. Flowers perfect; calyx regular or irregular, 3-lobed, valvate.

Stamens 6 to 12. Capsule 6-celled. Perennial herbs.

98. RafHesiaceae, jt. 102. Leafless parasites, with regular mostly dioecious flowers. Fruit

baccate.

* * * Herbaceous or woody : calyx valvate, greenish ; stamens opiwsite the se{)als : ovary l-celled,

few-ovuled, becoming a 1-seeded berry or nut-like: seeds albununous : leaves entire, without

stipules.

99. Santalaceae, p. 103. Flowers perfect. Ovules 2 to 4, suspended from the top of a free

central piac'cnta. Fruit nut-like, 1-seeded. Herbaceous with alternate leaves.

100. Loranthaceae, p. 104. Parasitic dioecious evergreens on shrubs or trees, with opposite

leaves and jointed stems. Ovule solitary, erect, orthotropous. Fruit a berry with
glutinous pulp.

Subclass II. GYMNOSPERM.1E. Ovules naked upon a scale, bract, or disk, or within

a more or less open perianth. Monoecious or dioecious trees or shrubs, mostly ever-

greens, with usually rigid needle-shaped, subulate, or scale-like leaves.

101. Gnetaceae, p. 108. Nearly naked jointed dioecious shnibs. Male flowers in aments ;

anthers opening by tenninal slits. Female subsolitary, bracteate, the ovule within an

oblong-ovoid perianth, oi)en only at the apex, becoming hardened-coriaceous in fruit.

102. Taxaceae, p. 109. Direcious evergreens. Flowers solit<ary, axillary. Ovule solitary, in

fi-uit a bony seed within a fleshy envelope or cup-shaped disk.

"103. Coniferae, p. 111. Mostly monoecious and evergreen. Female flowers in scaly aments

becoming cones or berry-like. Ovules 2 or more at the base of each scale.
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Class IT. MONOCOTYLEDONOUS or ENDOGENOUS PLANTS. Stems without

pith or annular layers, the woody fibres scattered irregularly. Parts of tlie flower

usually in threes and leaves mostly parallel-veined. Embryo with a single cotyledon.

A. Ovary inferior : perianth conspicuous, colored : herbaceous perennials.

* Aquatic, with regular dicecious flowers in a spathe : embryo distinct, without albumen.

104. Hydrocharidacese, p. 129. Flowers axillary, solitarj', with tubular perianth. Fruit

indehiscent. Leaves opposite or whorled, 1 -nerved.

* * Flowers perfect, irregular : seeds numerous, minute, with obscure embryo and no albumen.

105. Orchidaceae, p. 130. Stamens and style coherent. Anthers 1 or 2. Capsule 1-celled,

with 3 parietal placentie. Leaves alternate.

* « * Flowers perfect, regular : embryo distinct, with albumen : capsule 3-celle<l.

106. Iridaceae, p. 138. Stamens 3, at the base of the perianth. Flowers spathaceous. Leaves

equitant.

107. Amaryllidaceae,
i>.

141. Stamens 6, on the perianth-tube. Leaves not equitant.

B. Ovary superior or nearly so : perianth regular or none.

* Carpels united into a compound ovary : perianth colored (outer series rarely herbaceous) : albu-

men present.

108. Iiiliaceae, p. 143. Stems from bulbs, corms or rhizomes : anthers 2-celled : fruit a 3-celled

capsule (1-celled in Scoliopns) or a berry.

109. Smilaceae, p. 186. Woody climber with tendrils. Flowers dioecious, small, 6-parted.

Anthers 1-celled. Fniit a berry.

110. Pontederiaceae, p. 186. Herbaceous aquatic, with spathaceous tubular flowers. Ours
with grass-like leaves, solitary axillary Howei's, and 1-eelled 3-valved capsule.

111. Araceae, p. 187. Flowers crowded upon a spadix. Ours acaulescent, with 4-lobed peri-

anth, 4 stamens, and 2-celled 2-ovuled ovaries fleshy and coalescent in fruit.

• * Aquatics : ovary 1-celled, utricular or nut-like in fruit : perianth none : seed albuminous.

112. Typhaceae, p. 188. Flowers monoecious, in heads or crowded on a spadix. Stems solid,

terete, with linear leaves, from creeping rootstocks.

113. Lemnaceae, p. 189. Very small floating stemless plants, with disk-like fronds.

* * * Aquatic or marsh plants : carpels distinct or separable (sometimes single) : perianth

herbaceous or petaloid or none : albumen none.

114. Naiadacese, p. 190. Carpels few (1 to 6). Perianth of fertile flowers of 4 to 6 herbaceous

valvate sepals or none.

115. Alismaceae, p. 199. Car}>els numerous, verticillate or capitate. Perianth-segments 6,

distinct, 3 herbaceous, 3 petaloid.

m * * * Perianth of 6 equal persistent glumaccous segments : fruit a capsule.

116. Juncaceae, p. 201. Capsule loculicidally 3-viilved. Seed albuminous. Rushes or sedge-

like, with perfect flowers.

« « 4< « » Perianth of 6 herbaceous segments in two dissimilar series. Fruit a 1 -seeded drupe
or berry.

117. PalmsB, p. 210, Flowers on a branching spadix, usually spathaceous. Carpels 3, distinct

or coherent. Seeds large, albuminous. Trees, with fan-shaped or pinnate leaves.

t * * * * * Flowers in the axils of scales or glumes, without evident perianth, in spikes :

stamens 1 to 3 : ovary 1-celled, 1-ovuled : seed albuminous. Sedges and glasses.

118. Cyperaceae, p. 212. Scales single. Perianth none or replaced by bristles. Stamens basi-
fixed. Fruit a triangular or lenticular akene. Stem solid, often triangular, with closed
sheaths.

119. Gramineae, p. 253. Glumes in pairs. Perianth replaced by minute scales. Anthers ver-
satile. Fruit a caryopsis. Culm hollow, terete ; sheaths split to the base.
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Series IL CRYPTOGAMOUS or FLOWERLESS PLANTS. Flowers without

stamens or pistils, in fruit producing spores instead of seeds.

Class IIL ACROGENOUS PLANTS. Growing from the apex of a distinct axis,

mostly with distinct leaves.

Subclass L VASCULAR ACROGENS. Plants with both woody and cellular ti&sue:

reproductive organs of one or both sexes profluced upon a prothallus developed from

the spore.

Division I. ISOSPOROUS VASCULAR ENDOGENS. Spores only of one kind, tlie pro-

thallus bearing organs of both sexes.

120. Equisetaceae, p. 329. Cylindric jointed hollow-stenmied plants, with toothed sheaths.

Fructification in a ternunal spike.

121. Ophioglossaceae, p. 331. Fronds often fern-like, erect in vernation. Sporangia globose,

coriai;eous, in special sjiikes or panicles.

122. Filices, p. 332. Ferns, with fronds circinate in vernation, bearing the fructification on the
under surface or beneath the margin.

Division II. HETEROSPOROUS VASCULAR ACROGENS. Si)ores of two kinds, one pro-

ducing a prothallus with archegonia, the other smaller and containing antherizoids.

123. Selaginelleae, p. 349. The two kinds of spores borne separately upon the upper side of the

base of linear grass-like radical leaves or in the axils of small leaves arranged in 4 ranks
upon a stem.

124. Marsiliaceae, p. 351. Spores of both kinds together in ])eduncled capsules borne upon a
rhizoiue. Leaves filiform or pedately quadrifoiiolate. In mud.

125. Salviniaceae, p. 352. Small floating plants, the sijores borne in separate capsules at the

base of the frond.

Subclass IL CELLULAR ACROGENS. Plants with cellular tissue only: reproduc-

tive organs borne upon the stem or branches.

A. Capsules mostly opening by a lid, containing numerous spores without spiral fibres (claters).

126. Musci, p. 353. Branches not regularly fascicled along the stem. Tissue of the leaves

homogeneous. Spores of one kind.

127. Sphagnaceae, p. 421. Branches regularly fascicled. Tissue formed of colorless cells and
intermediate gieen linear ducts. Spores of two kinds. Pale flaccid bog plants.

B. Capsule not opening by a lid : spores mixed with elaters.

128. Hepaticae. Stems procumbent, leafy with alternate or distichous leaves, or thalloid.

C. Sporangium consisting of a single large spore surrounded by spirally arranged tubes.

129. Characeae. Submerged aquatics, with whorled branches, consisting of tubular cells

placed end to end.

Class IV. THALLOGENS. Growth chiefly peripherical and horizontal, without

definite axis, mostly without leaves, and composed wholly of cellular tissue : spores

not developing a prothallus. [Added here to complete the Series.]

130. Lichenes. Not parasitic, on exposed surfaces, prostrate and crustaceous or frondose, or

erect, containing chlorojjhyllose granules. Reproductive organs of two kinds, apothteia

and spermogonia.

131. Fungi. Parasitic, wholly without chlorophyll, the organs of vegetation {mycelium) mostly

subterranean or concealed, the reproductive very various in form and structure.

132. Algae. Aquatic, mostly submerged, not parasitic, always containing chlorophyll and
usually highly colored. Reproductive organs very various.





BOTANY
OF

CALIFORNIA.

Divisiox III. APETAL^.

Floral envelope consisting only of a calyx (often petaloid), or wholly wanting.

Order LXXVI. NYCTAGINACEiE.

Herbs (or rarely woody) with fragile stems and tumid joints, entire petiolate

exstipulate leaves mostly opposite and unequal, and perfect flowers with corolla-like

tubular to campanulate perianth, the persistent base indurated and constricted over

the 1-celled and 1 -seeded free ovary; stamens few, hypogynous, with slender fila-

ments and rounded anthers ; style and stigma simple ; seed erect, anatropous, with

embryo encircling usually copious mealy albumen, the cotyledons foliaceous. —
Flowei-s with a calyx-like 3 - 5-cleft common involucre, often enlarging in fruit, or

with dilated and colored involucral bracts
; perianth plicate in aestivation. Stamens

often connate at base. Fruit consisting of the hardened base of the perianth, often

costate, striate, or winged, enclosing the free akene ; testa membranous. Embryo
in Abronia apparently monocotyledonous by abortion.

An order of about 20 genera and 100 or more species, chiefly of temperate and tropical America,
exclusively so with the exception of Boerhaavm and Pisonia, which are represented in tropical
Asia and Australia. Most of the United States species (about 40) are peculiar to the drier
interior region. The purgative and emetic qualities in the roots of many species are well known.

Tkibe 1. MIBABILEJ;. Involucre calyx-like, 3 -5-cleft or -parted, 1 -12-flowered. Peri-
anth tubular to funnelform or campanulate.

1. Mirabilis. Involucre 5-lobed, not changed in frait. Fruit not angled nor winged, and
scarcely or not at all riblied. Stamens usually 5.

2. Allionia. Involucre deeply 3-lobed, 3-flowered. Fruit with a double line of tubercles on the
back, suiTounded by a rigid winged margin, toothed and inflexed. Stamens usually 3.

Tribe II. ABRONIE^. Involucre of 5 or more distinct bracts, subtending a many-flowered
head.

3. Abronia. Perianth salver-form, including the stamens and style. Fruit wing-angled.



2 NYCTAGINACE^. Mirahilis.

Tribe III. ACLEISANTHEJl. Involucre only of 2 or 3 small bractlets to each flower, or

wholly wanting : stigma smooth, peltate or cap-shaped.

4. Boerhaavia. Inflorescence usually paniculate or spicate. Fruit 5-angled.

Tribe IV. BOUGAINVILLEiE. luvolucral bracts dilated, mostly solitary on the pedicel of

each flower.

5. Hermidium. Perianth tubular campanulate. Fruit smooth, not ribbed nor angled.

1. MIRABILIS, Linn, Four-o'clock.

Involucre calyx-like, 5-cleft or -parted, herbaceous, often large but unchanged in

fruit, 1 - 12-flowered. Perianth tubular or more or less broadly funnelform, with a

spreading limb. Stamens usually 5, as long as the perianth ; filaments united at

base. Stigma capitate, granulate. Fruit globose to ovate-oblong, smooth, obscurely

or not at all ribbed or angled. — Perennial herbs, with opposite leaves nearly equal

in the pairs : peduncles solitary in the axils or paniculate : flowers nearly sessile in

the involucres.

A genus of 10 or 12 species, of the Western United States and Mexico, the earliest known
species also from South America and common in cultivation (the Four-o'clock or Marvel -of-Peru,

M. Jalapa), now naturalized in many countiies. In this, as in some other genera, the flowers

frequently are fertilized in the bud, in which case the perianth remains small without opening.

§ 1. Flowers 3 or more in the involucre, large, with long-tvhular or funnelform
perianth.— Quamoclidion, Clioisy.

1. M. multiflora, Gray. Stout, spreading, roughish puberulent or nearly gla-

brous ; stems 2 or 3 feet long : leaves rather thin, broadly ovate to ovate-lanceolate,

often somewhat cordate at base but decurrent upon the petiole, acute or shortly

acuminate, 1 to 3 inches long, on slender petioles half an inch long or less : pedun-

cles I to 2 inches long : involucre large, about an inch long, 5-cleft a third to half

the way doM^n ; the lobes acute or acuminate : flowers usually 6 (5 surrounding

a central one), broadly funnelform, pale rose-color to purple, with the tube somewhat
greenish, IJ to 2 inches long: stamens 5, as long as the acutely 5-lobed perianth,

shorter than the filiform style : fruit ovate-oblong, 3 or 4 lines long, rarely nearly

globose, marked toward the base by 10 shallow furrows and as many intermediate

dark lines.— Bot. Mex. Bound. 173. Oxyhaphus multiflorus, Torrey, Ann. Lye.

N. York, ii. 237. Nyctaginia (?) Torreyana, Choisy in DC. Prodr. xiii^ 430.

Quamoclidion mnltifnrum, Torrey, Am. Journ. Sci. 2 ser. xv. 321.

Var. pubescens, Watson. Very pubescent throughout.

A common species eastward, ranging from Colorado to the Rio Grande and westward to S.

California ; San Diego {Cleveland). The variety is peculiar to S. California, from near Fort

Tejon ( Wallace, Kennedy) to San Diego County, Palmer. A doubtful foim occurs in cultivation

from Californian seed (Hook. f. Bot. Mag. t 6266), still more glandular-pubescent, the leaves

broadly ovate, deeply cordate at base and not decurrent upon the very short petiole, obtuse or

acutish : lobes of the involucre acutish, and those of the perianth retuse : fruit not at all furrowed
at base, sometimes very obscurely lined. It is perhaps the Oxybaphus Frcehelii of Rehr, Proc.

Calif. Acad. i. 69, from near Warner's Ranch in the mountains of San Diego County, but the

description is very defective.

2. M. Gr-reenei, Watson. Very stout, somewhat glandular-puberulent : leaves

rather thick, ovate, acute, attenuate to a short stout petiole, 3 inches long : invo-

lucre acutely lobed, 1 to 1| inches long, 7 - 10-flowered : perianth funnelform, a

half longer than the involucre : fruit ovate-oblong, 3 to nearly 4 lines long, usually

abruptly contracted near the base, rather strongly 5-angled, the sides somewhat ridged

longitudinally and more or less irregularly tuberculate.— Proc. Am. Acad. xii. 253.

Collected by Rev. E. L. Greene on mountain -sides about Yreka, Siskiyou County ; June, in

flower and fruiting.
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§ 2. Flowers 1 to 3 in the imjolucre, rather small ; the perianth broad funnelform

from a slwrt tube.— Oxybaphoides, Gray.

3. I^. Califomica, Gray. Stems ascendiug from a somewhat woody base, a

foot or two long, the whole plant yellowish-green, more or less viscid-pubescent

:

leaves thickish, rounded ovate to cordate and ovate-oblong, 6 to 15 lines long,

obtuse or acute, on very short petioles : involucres on short peduncles or nearly

sessile, small (2 to 3 lines long), 5-cleft, the lobes equal or slightly unequal, acute :

perianth rose-color or purple, narrowly campanulate, 5 lines long, the lobes spread-

ing, emarginate : stamens as long, nearly equalling the style : fruit ovate, smooth,

1| lines long. — Bot. Mex. Bound. 173; Torrey, same, 169, t. 48. Oxybaphiis

glabrifolius, var. crassifolius, Choisy, 1. c. 431.

On dry hillsides, Southern California and eastward, from Los Angeles and Nortliern Nevada to

Lower California and Southern L^tah. This is probably the Oxybaphus Icevis, Benth., fr(jnj Mag-
daleiia Bay, though described as glabrous throughout and with very unequal involueral lobes.

2. AIiLIONIA, Linn.

Involucre calyx-like, 3-parted, herbaceous, scarcely changed in fruit, 3-flowered.

Perianth funnelform, with an oblique 4 - 5-lobed limb. Stamens 3 to 5, included,

nearly distinct. Stigma capitate. Fruit ovate, compressed, smooth and convex on

the inner side, the back with a rigid inflexed toothed margin enclosing a double line

ofstipitate tubercles. Embryo plicate, the inner cotyledon shorter.— Annual or

perennial herbs, with opposite very unequal leaves, and axillary pedunculate

flowers.

Probably only a single very variable species, common to North and South America.

1. A. incamata, Linn. Annual, or the root sometimes biennial or perhaps

perennial, the slender branching stems prostrate, a foot or two long or more
;

pubescence viscid, short or floccose : leaves ovate, |^ to H inches long, very unequal,

obtuse or acute, the oblique base acutish or rounded or cordate, exceeding the

slender petiole : peduncles usually shorter than the leaves : involucres cleft nearly

to the base ; lobes concave, broadly oblong or rounded, 1^ to 2| lines long : peri-

anth rose-colored or white, 2 to 4 lines long ; lobes emarginate, one of them much
shorter than the rest : fruit a line and a half long, usually somewhat carinate on the

convex side, the margin varying greatly in the number and shape of the teeth,

which are usually 5 (1 to 7) on each side, very broad or slender, sometimes

gland-tipped. — Choisy, DC. Prodr. xiii^. 434. A. malachroides, Benth. Bot.

Sulph. 44.

In Southern California, from Monterey (Edwards) to Fort Yuma (Thomas), and more fre-

quent eastward to Texas and southward ; found also in Cuba, and in South America from
Venezuela to Chili.

3. ABHONIA, Jussieu.

Involucre of 5 to 15 distinct somewhat scarious leaflets, enclosing numerous ses-

sile flowers. Perianth salverform, the tube elongated, and the limb of 5 (or 4)

obcordate or emai^nate segments. Stamens usually 5, unequal, included in the

tube and adnate to it. Style included : stigma linear-clavate. Fruit coriaceous or

indurated, 3 - 5-winged, mostly reticulately veined, enclosing a smooth cylindrical

akene. Embryo by abortion monocotyledonous.— Annual or perennial herbs,

often prostrate, and usually more or less viscid-pubescent, with thick opposite

unequal leaves, and elongated axillary and terminal peduncles : flowers usually very

fragrant and showy.
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A genus peculiar to Western Noi-th America. The wings of the fruit are often very unequally

developed.

§ 1. Wings coriaceous, lateral and not completely encircling the fruit.— Abronia
proper.

* Body of the fruit more or less rigid or ligneous, the iving consisting of a simple
lamina.

1. A. umbellata, Lam. Perennial, prostrate, slender, viscidly puberulent, the

stems often elongated, 1 to 3 feet long : leaves nearly glabrous, ovate to nar-

rowly oblong, 1 to 1| inches long, attenuate into a slender petiole, obtuse, the

margin often somewhat sinuate : peduncles 2 to 6 inches long : involueral bracts

small, narrowly lanceolate, 2 or 3 lines long, 10- 15-flowered : perianth rose-colored,

6 to 8 lines long, with emarginate lobes : fruit 4 or 5 lines long, nearly glabrous,

the body oblong, attenuate at each end ; the thin wings nearly as long, rounded,

broadest above and often truncate, narrowing downward to the base of the fruit

:

akene 1| Hnes long. — 111. i. 469, t. 105; Hook. Exot. Fl. iii. t. 194; Watson,
Bot. King Exp. 476, t. 31, fig. 7.

Common on the sands of the sea-coast, from the Columbia River to Lower California. Flowers
with little fragrance.

2. A. maritima, Nutt. in herb. Very stout, prostrate, somewhat pubescent

and viscid : leaves thick, broadly ovate to oblong, cuneate or rounded at base, about

an inch long, on short stout petioles : peduncles usually a little exceeding the

leaves : involueral bracts short, ovate oblong : flowers " bright red," half an inch

long : fruit viscid-pubescent, the wings somewhat coriaceous, otherwise nearly as in

the last.

On the sea-coast from Santa Barbara to San Diego ; resembling A. latifolia in habit.

3. A. villosa, Watson. A smaller and more slender plant than A. Mmbellata,

apparently annual, covered with a more or less dense spreading glandular villous

pubescence : leaves usually small, rarely an inch long : peduncles 1 to 3 inches

long, 5- 15-flowered : involueral bracts lanceolate, acuminate, 3 or 4 lines long:

perianth rose-colored or purplish, the lobes obcordate with a deep sinus : fruit 3

lines long, strongly reticulate-veined, the broad wings usually truncate and acute or

rounded above.— Amer. Naturalist, vii. 302.

Colorado Valley {Palmer), and eastward to Southern Utah, Wheeler, Janvier, Fairy.

A. GRACILIS, Benth. Bot. Sulphur, 44, from the coast of Lower California, may perhaps be dis-

tinguished from very slender forms of A. umbel/ata by the more strongly sinuate leaves, and by
the body of the smaller fruit not attenuate above the wings.

A. MEi,LiFERA, Dougl. (Hook. Bot. Mag. t. 2879), the only other species of the group, is found
in Washington Territory and Oregon, at a distance from the coast, and may be known from A.
umbellata by its stouter liabit, much larger scarious involucre, and larger white flowers ; the fruit

4 or 5 lines long, with narrower wings, often laterally elongated.

* * Fniit loholly coriaceous and the central cavity extending through the wings.

4. A. latifolia, Eschscholtz. Perennial, stout and fleshy, very viscid-pubescent,

the stems a foot or two long, prostrate : leaves thick, broadly ovate or reniform, ^
to 1| inches long, obtuse, on short thick petioles : peduncles usually exceeding the

leaves : involueral bracts 5, rounded to ovate or oblong, 2 to 4 lines long ; flowers

numerous, 5 or 6 lines long, bright yellow, the lobes emarginate : fruit 4 to 6 lines

long, coriaceous, acute at each end, the wings more or less developed, usually nar-

row. — Mem. Acad. Petersb. x. 281. A. arenarla, Menzies ; Hook. Exot. Fl.

t. 193; Watson, Bot. King Exp. 476.

Common on the seashore from Vancouver Island to Monterey, and perhaps still further to the

south. The root is stout and fusiform, often several feet long, said to be sometimes eaten by the

Indians. The flowers are very fragrant, with the odor of orange-blossoms ; in spring and early

summer.
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5. A. turbinata, Torrey. Annual and slender, viscidly pubescent or only

puberulent, tlie stems ascending or procumbent, ^ to 1| feet long: leaves ovate to

oblong-lanceolate, i to 1| inches long, usually truncate-cordate or rounded at base :

peduncles slender, "exceeding the leaves : involucral bracts usually 5, linear or lan-

ceolate, acuminate, somewhat scarious : periantli rose-colored, 6 to 8 lines long, the

tube very narrow and lobes deeply cleft : fruit thin coriaceous, 3 or 4 lines long,

either regularly 5-winged and the wings terminating above in transverse circular

disks, or unequally winged and without disks : akene a line long. — Watson, Bot.

King Exp. 285, t. 31.

From the eastern border of the State and Northern Nevada to Arizona and Western Texas
;

near the Jlohave River, Coojier. In dry valleys ; May to August.

A. FHAGHANS, Nutt., is a very similar species ranging from the Columbia River (Nuttall) to

Utah and New Mexico, and eastward, not found in California. It is perennial, distinguished

chiefly by its more erect and stouter habit, rather larger whitish flowers, and especially by the

broad scarious acute or acutish involucral lobes : the fruit is usually larger, the wings never

crested.

§ 2. Winr/s {usually 2 or 3) orbicular, wholly encircling the fruit, membranous,

strowjly net-veined. Annuals.— TRiprEROCALYX, Gray.

6. A. Crux-Maltae, Kellogg. A low spring annual, with procumbent stems,

viscid-pubescent or nearly glabrous : leaves ovate-oblong, an inch long or more,

usually cuneate at base, on slender petioles : peduncles shorter than the leaves,

niany-tiowered : involucre of 5 or more lanceolate acuminate lobes 3 or 4 lines long :

flowers rose-colored, 7 to 9 lines long, witli very slender greenish tube and 4 large

deeply cleft lobes : stamens 3 or 4 : fruit pubescent, 5 or 6 lines long, coarsely

reticulate-pitted, the ovate body long-stipitate ; akene 2| lines long.— Proc. Calif.

Acad. ii. 71, tig. 16; Watson, Proc. Am. Acad. xii. 253. A. cycloptera, Watson,

Bot. King Exp. 285, in part.

A very showy and pretty spring flower of the valleys of Northwestern Nevada. Two other

species belonging to this section are found on the eastern plains from the Saskatchewan to New
Mexico, but do not occur west of the Rocky Mountains.

4. BOERHAAVIA, Linn.

Involucre of 1 to 3 very small bractlets to each flower, often caducous. Perianth

funnelform or campanulate, 5-lobed. Stamens 1 to 3. Stigma peltate. Fruit

clavate or obovate, jointed upon the pedicel, 5-costate, truncate at the apex or

rounded or acute.— Slender annual or perennial herbs, diffuse or procumbent, with

opposite more or less unequal leaves, and usually very small flowers in loose pan-

icles, verticels or spikes.

A genus of 20 or 30 species, distributed through the warmer regions of the globe, many of them
very illy defined and of uncertain determination. Several species occur in Arizona and eastward,

but none have been collected in California. The following are given as approaching the southern

borders of the State.

* Flowers fascicled.

B. HiRSUTA, Willd. Perennial, hirsute and glandular-pubescent, the branching stems 2 or 3

feet long or more : leaves ovate, an inch or two long, acutish, rounded at base, with an undulate

sinuate margin, on short petioles : panicle loose and divaricate ; fiowers nearly sessile in small

clusters terminating slender peduncles : bractlets minute : perianth (red) and ovary a line long :

fruit 1 or 2 lines long, clavate, obtuse, 5-costate, glandular-viscid. —Choisy, DC. Prodr. xiii'^.

451. — Specimens from the Big Canon of the Tantillas Mountains, Lower California {Palmer),

are probably to be referred to this species, which is credited to the western coast of Mexico and
to South America. The leaves, however, are small and rounded or reniform, mucronately apicu-

late, the petioles but a line or two long, and the fruit acute at each end.

B. ERECTA, Linn. Annual, often rather stout, scabrous-puberulent or nearly glabrous : leaves

broadly ovate to oblong, usually acute, an inch or two long, more or less exceeding the slender
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petioles, minutely black-dotted, lighter colored beneath : panicle very open : bracts minute and
liowers very small : fascicles usually 3-5-Howered : fruit sessile or shortly pedicellate, nearly 2
lines long, glabrous, clavatc, truncate at top, 5-costate and rugulose between the ribs. — Choisy,

1. c. 450. — Across the continent from the Pacific to Florida and the West Indies. A form is

common in Lower California, Arizona and New Mexico, usually slender and very scabrous below,

mostly with narrow leaves on vt^ry short petioles.

« • Flowers spicate.

B. SPICATA, Choisy, 1. c. 456. A low annual, resembling B. erecta., but the flowers mostly
solitary and scattered along the slender branches : fmit very shortly pedicellate, glabrous, rounded
at the apex.— Lower California to Arizona and New Mexico.

* * * Flowers umbellate.

B. SCANDENS, Linn. Perennial, glabrous : leaves cordate or ovate, acute or acuminate, 1 or 2

inches long, on rather short petioles : umbels 6 -10-flowered on simple axillary peduncles, or the
inflorescence somewhat paniculate : bractlets a line or two long : pedicels slender, 2 to 6 lines

long ; flowers greenish, 2 to 4 lines long including the base : stamens exserted : fruit glabrous,

linear-clavate, terete and obscurely 10-costate, black-glandular toward the apex. — Choisy, 1. c.

454. B. Grahami, Gray, Am. Journ. Sci. 2 ser. xv. 323. — From Peru to the W. Indies, New
Mexico and Southern Arizona.

5. HERMIDIUM, Watson.

Characters as in Mirahilis, but the invokicre of distinct broad foliaceous bracts,

each adnate to the pedicel of a single flower. Perianth campanulate-funnelform.

Stamens 5 to 7. — Flowers in capitate terminal and axillary racemes. A single

species.

1. H. alipes, Watson. Perennial, stout and fleshy, glabrous and glaucous, the

stems branched and ascending, a foot high : leaves broadly ovate to lanceolate, acute

or obtuse, somewhat cordate at base, 1 to 2| inches long, on very short thick peti-

oles : heads about 6-flowered, on short peduncles : bracts cordate-ovate, somewhat
membranaceous and more or less colored, 6 to 10 lines long, acute : perianth about

equalling the bract, slightly 5-lobed, light purple : stamens and style not exserted :

fruit globular, smooth.— Bot. King Exp. 286, t. 32.

On low foothills in Northwestern Nevada, near the Humboldt and Truckee Rivers, Watson,
Lemmon. Flowering in May.

Order LXXVII. POLYGONACE.ZE.

Herbaceous or woody plants, with tumid joints, alternate and entire leaves (ex-

cept in Pterostegia), or sometimes verticillate and often only radical, with sheathing

stipules or none ; flowers mostly perfect, on jointed pedicels ; calyx more or less pet-

aloid, usually persistent about the free 1-celled 1-ovuled ovary; stamens mostly 4 to

9, perigynous, with oval or oblong anthers ; styles 2 to 4, distinct or somewhat con-

nate, opposite the angles of the ovary ; seed erect, orthotropous, with the embryo

curved and at one side of the usually mealy albumen, or straight and within it.—
Flowers rather small, the perianth of 3 to 6 distinct or more or less united segments,

the inner ones or aU usually petaloid ; fruit an akene, compressed or 3 - 4-angled

or -winged.

An order of 30 genera and 700 species, mostly belonging to northern temperate regions, the large

tribe of Eriogoneoe restricted almost exclusively to Western America. This tribe, largely repre-

sented in our flora, is wholly valueless except as a few species may become cultivated for orna-

ment. The larger group of Polygonece furnishes the officinal Rhubarb, as well as the garden
vegetable of the same name (species of Rheum), and the Buckwheat {Faqopyrum esculentum).
Many species abound in oxalic acid, some have been used in dyeing, and the roots are frequently
medicinal.
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Tbibe I. POLYGONE^. Flowers without involucre. Perianth 3-6-parted. Stamens

mostly 4-8. Styles 2 or 3. Herbs with alternate leaves and scarious sheathing stipules
;

juice usually acid, acrid or pungent.

1. Oacyria. Sepals 4, the outer smaller and spreading. Stigmas 2, tufted. Akene orbicular-

winged. I^eaves reniforra.

2. Rumex. Sepals 6, the outer spreading, the inner enlarging and appressed to the triangular

akene. Stigmas 3, tufted.

3. Polygonum. Sepals 4 to 6, equal, appressed to the triangular or lenticular akene. Styles

2 or 3 ; stigma.s capitate.

Tkibe 11. ERIOGONEJ;. Flowei-s involucrate (except in ZowterncBa). Perianth 3 - 6-parted,

-cleft or -toothed. Stamens 3 to 9. Styles 3, with capitate stigmas. Herbs or woody at

base, with alternate or verticillate leaves (opposite and sometimes toothed in Pterostegia),

without stipules
;
juice nearly tasteless.

* Involucre unchanged in fruit or wanting : leaves entire.

+- Flowers capitate, subtended by distinct herbaceous bracts.

4. Nemacaulis. Stamens 3. Akene ovoid. Annual, prostrate, with radical leaves.

+- +- Involucre tubular or campanulate : perianth corolla-like, 6-cleft or -parted.

5. Eriogonum. Involucre several-flowered, with 4 to 8 pointless teeth. Flowers exserted.

Stamens 9. Akene mostly 3-angled. Annuals or perennials.

6. Oxytheca. Involucre few-flowered, herbaceous, with 3 to 5 straight acute or usually awned
10^)68. Flowers on exserted pedicels, pubescent. Stamens 9. Akene lenticular. Bmcts
ternate. Annuals.

7. Chorizanthe Involucre 1- (rarely 2-3-) flowered, coriaceous or chartaceous, 3-6-angled,
with 3 to 6 cuspidate often hooked teeth and sometimes as many cuspidate divaricate spurs

at base. Flowers usually included. Stamens 3, 6 or 9. Akene 3-angled. Annuals.

-t- -J- -f- Involucre none : flowers somewhat axillary. Low annuals.

8. Lastarriaea. Perianth tubular, subcoriaceous, cuspidately 6-toothed. Stamens 3.

9. Hollisteria. Perianth campanulate, 6-cleft, white-woolly. Stamens 9. See page 481.

» * Involucre bract-like, enlarged in fruit, 2-lobed, 1-flowered, 2-saccate on the back.

10. Pterostegia. Flower sessile, included. Leaves opposite, tootheil or lobed. Slender annual.

1. OXYBIA, Hill. Mountain Sorbel.

Flowers perfect. Perianth herbaceous, of 4 distinct sepals ; the 2 inner erect,

appressed and unchanged in fruit, the outer smaller and spreading. Stamens 6.

Stigmas 2, sessile, tufted. Akene compressed and thin, broadly 2-\vinged. Seed

flat. Embryo axile in the mealy albumen, slender.— Perennial alpine and arctic

herbs, erect, with long-petioled round-reniform mostly radical leaves, and small ob-

liquely truncate scarious sheaths ; flowers small and greenish, in narrowly panicled

racemes.— Meisner, DC. Prodr. xiv. 37.

Only one species is known, in the mountains of Central Asia, besides the following.

1. O. digyna, Campdera. Eather stout and fleshy, 3 to 18 inches high, gla-

brous : leaves an incli or two broad : flowers in scarious-bracted fascicles, on short

capillary pedicels : sepals often reddish, spatulate, thin, the outer half as long as

the inner ones, narrower and carinate : akene exceeding the sepals, 1| lines in diam-
eter, entire or emarginate at each end.— 0. reniformis, Hook.

At high altitudes in the Sierra Nevada, in cold wet places among rocks, and in like localities

throughout the northern hemisphere, northward to the Arctic Ocean.

2. RUMEX, Linn. Dock. Sorrel,

!Flowers perfect or polygamous or dioecious. Perianth of 6 sepals, distinct or

nearly so, the outer 3 herbaceous, spreading or reflexed, the inner larger and some-
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what colored, usually becoming enlarged and reticulated (valves) in fruit, appressed

to the shorter 3-angled akene. Stamens 6 ; filaments very short. Styles 3 ; stig-

mas tufted. Embryo lateral, slender, slightly curved.— Coarse perennial herbs

(sometimes shrubs or trees in the tropics), rarely biennial or annual, with more or

less acid juice ; stems leafy, with scarious obliquely truncate cylindrical naked

sheaths ; flowers small, fascicled or verticillate in paniculate racemes.

A genus of 125 species, Avidely distributed around the globe, several naturalized everywhere as

troublesome weeds, a few rareh"^ cultivated as pot-herbs. The roots of our species are mostly
thick and fusiform, with astringent and alterative qualities. The specific characters are largely

drawn from the fruit.

§ 1. Flowers perfect or polygavious ; valves enlarged, often hearing a grain-like

callosity on the hack : leaves never hastate, pinnately manyr^eined, rarely

very acid.— Lapathum, Meisner ; the Docks.

* Valves wholly without grains, mostly very large (3 lines long or more), entire or

denticulate : pedicels long, jointed near the hase : glahrous perennials.

1. R. venosus, Pursh. Stems erect, a foot high or less, from running root-

stocks, stout and leafy, with conspicuous dilated stipules : leaves on short but

rather slender petioles, ovate or oblong to lanceolate, 3 to 6 inches long, acute or

acuminate, only the lowest obtuse or somewhat cordate at base, the margin rarely

undulate : panicle nearly sessile, siiort, dense in fruit : fruiting pedicels 4 to 9 lines

long: valves entire, cordate-orbicular with a deep sinus, 9 to 12 lines in diameter,

acutish or emarginate, bright rose-color : akene 3 lines long.— Hook. Fl. Bor.-Am.

ii. 130, t. 174.

From British Columbia to the Saskatchewan and southward to Nevada and Colorado ; near

Carson City, Nevada, Anderson. In dry sandy valleys.

2. R. hymenosepalus, Torrey. Similar but taller and still stouter : leaves

attenuate to a short very thick and fleshy petiole, narrowly oblong or lanceolate, a

foot long or less, acute, undulate : pedicels 3 to 6 lines long : fruit smaller, 4 to 6

lines in diameter: akene 2 lines long.— Bot. Mex. Bound. 177.

In dry sandy places, near Nipoma (Brewer) and Suez Eiver (Bolander k Kellogg), and also east-

ward in S. Utah and New Mexico. The height of the stem and the character of the root have
not been noted. Dr. Parry states that the young shoots are used in Utah as a substitute for the

garden rhubarb.

3. R. OCCidentalis, Watson. Tall and rather slender, often 3 to 6 feet high :

leaves oblong-lanceolate, the lowest sometimes ovate, usually narrowing gradually

upward from the truncate somewhat cordate base, not decurrent on the slender often

elongated petiole, acute, often a foot long or more, scarcely undulate : panicle nar-

row, elongated, nearly leafless : pedicels filiform, 3 to 6 lines long, obscurely jointed

near the base : valves broadly cordate, with a very shallow sinus, becoming about 3

lines in diameter, often denticulate near the base: akene 1| lines long. — Proc.

Am. Acad. xii. 253. H. longifolius, of authors, not of DC.
From Alaska to the Sacramento, and eastward to New Mexico, Colorado, the Saskatchewan and

Labrador; in wet places and along streams. It has been rarely collected in California, being

reported only from McCumber's in Shasta County, but is probably frc(][uent in the northern part

of the State. Much resembling R. longifolius of the Old World.

* * Valves smaller, one or more of them grain-bearing.

»- Valves entire or only denticulate : glahrous perennials.

4. R. salicifolius, Weinmann. Slender, often low, 1 to 5 feet high, usually

branching and decumbent at base : leaves narrowly or linear-lanceolate, or the low-

est oblong, 3 to 6 inches long or more, acuminate, attenuate into a short petiole,
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not undulate, glaucous : panicle usually open, somewhat leafy, the flowers crowded

iipon the branches : pedicels slender, 1 to 3 lines long : valves ovate-rhomboidal to

broadly deltoid, 1| to 2 lines long, entire or denticulate, usually with very large

callosities : akene a line long. — Meisner, DC. Prodr. xiv. 47.

In the valleys through the State and along the coast, ranging northward to Alaska and east-

ward across the continent. Readily distinguished by the narrow leaves attenuate at base. Cali-

I'ornian specimens have more freijuently the valves denticulate, forming the var. dentieulatus of

Torrey, Bot. Mex. Bound. 178. The grains vary much in their development.

5. R. Berlandieri, Meisner. Stems stout, from a fusiform root, 2 to 4 feet

high : leaves narrowly lanceolate, very undulate, usually acuminate, narrowed

below to an abruptly attenuate or somewhat truncate base, about 6 inches long or

more, on very short petioles : panicle rather open Avith numerous dense verticils of

flowers : perlicels a line or two long, jointed below the middle : valves ovate-lanceo-

late, 1 ^ lines long, entire : akene a line long. — DC. Prodr. xiv. 45.

In the valley of the Colorado {Palmer), and eastward to New Mexico and Texas. Specimens of

Kellogg & Harford's collection (n. 867), from Fort Point, seem to belong to this species.

6. R. crispus, Linn. A similar species, but the leaves are more decidedly

truncate at base and on rather longer petioles : verticils less dense, the slender

pedicels being 2 to 4 lines long, jointed near the base : valves ovate or cordate.

It has been collected at Oakland, Monterey, and elsewhere, and will doubtless become common
through much of the State. From Europe, now naturalized in many parts of the world.

7. R. conglomeratus, Murray. With broader ovate to lanceolate leaves, the

lower cordate at base, slightly undulate : panicle open and leafy, with slender

branches : pedicels very short, stout and geniculate in fruit, jointed near the base :

valves small, all grain-bearing, ovate-lanceolate, acute.

Likewise introduced, originally from Europe, and collected at various localities through the

entire length of the State.

-1- -1^ Valves icith slender awned teeth, grain-hearing : somewhat pidjescent or

scabrous.

8. R. maritimus, Linn. Annual or sometimes biennial, minutely pubescent,

simple or diffusely branched, the low stems erect or procumbent : leaves linear-

lanceolate, usually truncate or cordate at base, 1 to 4 inches long, mostly on short

petioles, somewhat wavy-margined : flowers in numerous dense verticils along the

slender branches, on very short slender pedicels : valves a line long, ovate-lance-

olate, all grain-bearing and with 2 or 3 long-awned teeth on each side. — Meisner,

DC. Prodr. xiv. 59. R. persicarioides, Hook. Fl. Bor.-Am. ii. 130.

Not reported from west of the Sierra Nevada, but common eastward in the valleys in moist
places, ranging north to Washington Territory and east to New Mexico, the Saskatchewan, and on
the Atlantic coast ; also in Europe and Northeni Asia.

9. R. obtusifolius, Linn. Perennial, more or less scabrous : stems erect, tall

and rather slender: leaves ovate-oblong to oblong-lanceolate, acute or the lower

obtuse, cordate or truncate at base, 6 inches to a foot long or more, on slender peti-

oles : flowers in nimierous loose Avhorls, on long pedicels jointed below the middle :

valves ovate-deltoid, 2 or 3 lines long, with 1 to 3 setaceous teeth on each side,

usually a single valve grain-bearing.

A European and Asiatic species, sparingly introduced ; Alameda County, Kellogg.

10. R. pulcher, Linn. Perennial, erect, with divaricate leafy branches becom-

ing rigid : leaves scabrous beneath, oblong to lanceolate, acute or acuminate, the

lower cordate or obtuse at base : flowers in numerous verticils, on short stout and
rigid pedicels : valves ovate, 2 or 3 lines long, with 4 to 6 rigidly awned teeth on

each side.

A species of the Mediterranean region, sparingly introduced.
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§ 2. Flowers dioecioiis or poli/fj/amoiis, small : valves not grain-hearing : leaves

often hastate, sparingly veined. Glabrous perennials.— §§ Acetosa and
AcBTOSBLLA, Meisiier.

* Valves enlarged in fniit : pedicels filiform, jointed at base : roots thickened

:

leaves not hastate nor very acid.

11. R. paucifolius, Nutt. Stems erect and slender, a foot or two high or

more, sparingly leafy : leaves narrowly to linear-lanceolate, or the lowest broader, 2

to 4 inches long, acute or acutish, attenuate to a slender petiole : branches of the

naked panicle slender, erect : flowers reddish, in loose fascicles, half a line long or

less, fruiting sparingly : valves cordate-ovate, entire, nearly 2 lines long, twice longer

than the akene. — Watson, Bot. King Exp. 314. B. Engelmamd, var. (?) Geyeri,

Meisner, DC. Prodr. xiv. 64.

In the Sierra Nevada (near Lake Tenayo, Brewer) and northward to Washington Territorj',

ranging east to Montana and Utah.

* * Valves not enlarged nor exceeding the small akene: pedicels very short,

jointed at the top : roots slender, running : leaves usually hastate, very acid.

12. R. Acetosella, Linn. Very slender, 6 to 18 inches high: leaves oblong-

to linear-lanceolate or oblanceolate, an inch or two long, usually hastate, the narrow
lobes often toothed at base

;
petioles slender : panicle narrow, naked, becoming red-

dish : flowers very small, in loose fascicles : fruit triangular-ovate, two thirds of a

line long or less, exceeding the pedicels.

A very widely spread weed from Europe, the common " sorrel " of fields and gardens, spread-

ing rapidly in light soils by its slender running rootstocks.

3. POLYGONUM, Linn. Knotweed.

Flowers perfect. Perianth of 5 or 6 (rarely 4) nearly distinct often petal-like

sepals, nearly equal and mostly not enlarging in fruit, erect and appressed upon the

3-angled or lenticular akene. Stamens 4 to 9. Styles 2 or 3, distinct or connate,

often very short : stigmas capitate. Embrj'^o lateral, curved, half immersed at one

angle of the usually horny albumen ; cotyledons usually narrow.— Annual or per-

ennial leafy herbs, rarely woody at base ; sheaths naked, ciliate, or foliaceous-mar-

gined ; flowers small, in axillary, spicate, or racemose fascicles.

A genus of 200 species, distributed over the globe, of little or no value, a few veiy widely nat-

uralized as weeds. The juice of some species is very pungent or acrid, never acid ; roots often

astringent.

§ 1. Flowers in axillary fascicles or spicate with foliaceous bracts : leaves and
bracts jointed upon a very short petiole adnate to the naked 2,-lobed or

lacerate sheath, obscurely pinnate-veined or veinless: perianth 5 — 6-

parted, usually more or less herbaceous : stamens 3 to 8, the 3 inner fila-

ments broad at base : styles 3 : akene triangular.— Avicularia, Meisn.

* Sniooth perennials with chestnut-brown stems woody at base, the slender branches

leafy to the top : leaves thick ; sheaths conspicuous : sepals colored, some-

what spreading even in fruit.

1 . P. Paronychia, Cham. &, Schlecht. Prostrate, branching, 1 to 3 feet long

;

branches leafy or covered with old sheaths : sheaths large (| inch long or more),

brown and 5-nerved at base, finely lacerate above, persistent : leaves linear-lanceo-

late, a half to an inch long, acute, the margin revolute : flowers densely crowded

at the ends of the branches in short more or less leafy spikes, rose-colored veined

with green or brown, 3 lines long, on very short pedicels ; sepals oblong-obovate :
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stamens 8 : styles as long as the ovary : akene smooth and shining, 2 lines long or

more. — Linnaea, iii. 51 ; Meisner, DC. Prodr. xiv. 89,

On the sea-coast in sandy soil, from San Francisco to Puget Sound, often in large tufts.

Spring and summer.

2. P, Shastense, Brewer. Prostrate or ascending, branching, the woody
tranches half a foot long or less, nearly naked below : sheaths with an herbaceous

base, a line long and equalling the joint, the 2-lobed and scarious summit scarcely

lacerate and usually deciduous by a regular transverse division : leaves oblanceo-

late, 4 to 6 lines long, acute, often folded, margin not revolute : flovvers 1 to y in

each of the lower axils of the leafy branches, rose-colored with a darker midvein, or

nearly white, 1| to 2^ lines long, attenuate to a slightly exserted naked pedicel;

sepals round-obovate : stamens 8 : styles much shorter than the ovary, persistent :

akene smooth and shining, 2^ lines long.— Gray, Proc, Am. Acad. viii. 400

;

Watson, Am. Xatui-alist, vii. 664.

In the Sien-a Nevada, at 8,000 to 10,000 feet altitude, from Silver Mountain to Mt. Shasta,

Brewer, Torrey, Leminon. August and September.

3. F. Bolanderi, Brewer. Stems numerous, erect from a woody base, 6 to 15

inches high, slender, simple with short very leafy erect branchlets towards the top :

sheaths with an herbaceous base (a line long or less, many times shorter than the

node), scarious and finely lacerate above, persistent : leaves narrowly linear to sub-

ulate, acute or cuspidate, 2 or 3 lines long, not revolute : flowers solitary in the

axils on the branchlets, involucrate with a sheath-like scarious bract on the joint of

the short pedicel, light rose-color, 1| lines long ; sepals oblong-ovate, slightly spread-

ing : stamens 8 or 9 : styles half as long as the ovary.— Gray, 1. c. ; Watson, 1. c.

On dry rocky hillsides east of Napa Valley {Brewer, Bolander) and in the "Valley of the Sac-

ramento," Pickering. Remarkable for the floral sheaths.

* * Annuals, with striate steins : /lowers in the axih of leaver or in loose vir-

gate spikes ; sepals herbaeeotis or colored only on the margin, close-oppressed

to the akene.

•*- Branches leafy to the summit : sheaths short and mostly scarious, at length

lacerate.

4. P. erectum, Linn. Eather stout, erect or ascending, branching from the

base, a foot or two high or more, glabrous, usually tinged with yellow, the branches

very leafy throughout : leaves oblong or oval, ^ to 2^ inches long, obtuse or acut-

ish : flowers mostly 1 ^ lines long, usually somewhat drooping upon the more or less

exserted pedicel, often yellowish : sepals and stamens 5, rarely 6 : akene very

broadly ovate to lanceolate, 1 or 2 lines long, dull and granular to nearly smooth
and shining. — Watson, 1. c.

A very common eastern species, collected in Nevada
(
Watson) and Oregon, and doubtless to be

found in California, at least as an introduced weed.

5. P. avicxilare, Linn. A similar species, mostly prostrate with slender elon-

gated branches, bluish-green : leaves naiTower, oblong to lanceolate, acute or acut-

ish : flowers smaller, usually less than a line long, tinged with white or rose-color,

on included pedicels : akene broadly ovate, a line long or less, dull and minutely
granular.

A European species very widely naturalized, growing about yards and roadsides ; apparently
not yet common in California.

6. P. minimum, Watson. Yery low and slender, ascending, rarely 6 inches

high, usually more or less scabrous-puberulent : stems nearly terete, reddish : leaves

ovate to oblong, sometimes all narrowly lanceolate, half an inch long or less, acute

or apiculate : flowers in all the axils, usually small, a line long or less, erect on
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slender exserted pedicels, often tinged with rose-color : stamens 5 to 8 : akene
smooth and shining, exceeding the sepals. — Bot. King Exp. 315. P. Torreyi,

Watson, Am. Naturalist, vii. 664.

In the niountains of Northern California and Oregon, and eastward in the Wahsatch and
Uintas {IVatson) ; in the Sierra Nevada from the Yosemite Valley northward {Torrcy, Lemmon)

;

on Mount St. Helena and Scott Mountains, Greene.

•*- •— Branches slender and virgate, angled, teTminating in more or less open
sjnkes, the narroiv leaves diminishing upward and becoming hract-like.

7. P. ramosissimum, Michx. Erect or ascending, usually 2 to 4 feet high,

often branching only above, glabrous, the whole plant yellowish : sheaths loose and
scarious, becoming lacerate to the base : leaves lanceolate to linear, 1 to 2| inches

long, acute, attenuate to a slender base : flowers and fruit as in P. erectum, 1 or 2

lines long, erect, the sepals more frequently 6, stamens 3 to 6, and akene usually

smooth and shining. — Meisner, DC. Prodr. xiv. 97.

In the lower Sien-a Nevada, ranging northward to the Columbia and across the continent, more
common east of the mountains.

8. P. tenue, Michx. Erect and slender, | to 1| feet high, glabrous and some-

what glaucous, sometimes slightly scabrous at the nodes : sheaths with a close some-
what herbaceous base, sparingly scarious and lacerate above : leaves linear to Jan-

ceolate, an inch or two long, acute at each end and often cuspidate, obscurely

3-nerved, usually much reduced above : flowers often solitary and usually distant,

soon reflexed, 1 to 1^ or 2 lines long, the sepals margined with white or rose-color:

stamens 8 : styles a third as long as the ovary : akene ovate, black and shining.—
Meisner, L c. 100 ; Watson, 1. c.

In the Cuyamaca Mountains {Palmer) and Sierra County {Levinnon) ; very common eastward,

from British Columbia to Arizona,, and across the continent. A broader leaved form occurs, often

low (var. latifolium, Engelm.), and also a low slender variety with minute flowers and fruit (var.

microspermum, Engelm.).

9. P. coarctatum, Dougl. Eesembling the last in habit, but scabrous-puberu-

lent and the stems often brown : sheaths with a short mostly scarious base and a

more conspicuous lacerate summit: leaves linear, 1 -nerved, acute: flowers more
crowded and usually erect, the perianth more colored, rose-color or white : styles as

long as the ovary. — Meisner, 1. c. 101 ; Watson, 1. c. 665.

Near Borax Lake {Torrcy) and Donner Lake {Lemmon), and northward to the British

boundary.

* * * Animals, low and slender: flowers in short dense spikes, with imbricated

bracts : sepals colored, appressed : leaves linear.

10. P. imbricatum, Nutt. Stems 1 to 8 inches high, smooth or slightly sca-

brous at the nodes, somewhat angled, often diffiisely branched : sheaths rather large,

2-parted or lacerate above the short scarious base : leaves a half to an inch long,

acute, 1 -nerved : bracts loosely imbricated, linear or oblong, acute, 2 to 4 lines long,

with sometimes a narrow scarious margin : flowers nearly sessile, a line long or less,

rose-colored or white : stamens 3 or 5 : styles a third as long as the ovary : akene

three fourths of a line long, minutely tuberculate-striate or smoothish. — Watson,
1. c. 665.

Frequent in the mountains, alpine and sub-alpinc, from Donner Lake {Torrey) to the Columbia
Eiver, and eastward to Colorado. It has usually been referred to P. coarctatum.

11. P. polygaloides, Meisner, 1. c. Spikes closer, the closely imbricated bracts

oblong to nearly orbicular, with broad scarious margins, mostly obtuse : stamens 8 :

styles as long as the ovary. — Watson, 1. c.

Oregon and Central Idaho, collected by Spalding, Pickering, and Howell, probably to be found
in Noithem California.
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§ 2. Flowers spicate, solitary and sessile in the axils offoliaceous bracts : leaves

and bracts not jointed at base, striately 3-nerved ; stipules fimbriate or

2-lobed : perianth colored, B-parted, at length appressed to the triangular

akene : stamens 8 ; inner filaments scarcely dilated : styles 3, jjersistent.

Very slender low erect branching annuals, with narrow rigid leaves.—
DUKAVIA, Watsou.

12. P. Californicum, Meisner. Stems 3 to 6 inches high, striate and brownish,

glabrous or minutely scabrous : leaves linear to filiform, 6 to 15 lines long, cuspi-

date : spikes very slender, elongated, the bracts subulate, 1 or 2 lines long ; stipules

sheathing, deeply lacerate-fringed, a line long, nearly equalling the rose-colored

flowers : akene narrowly lanceolate, slightly exserted ; styles slightly divergent. —
DC. Prodr. xiv. 100; Watson, 1. c, the fruit described from immature sj^ecimens.

Central Califoniiii (Sacrameuto Valley and in tlie Sierra Nevada)tothe Columbia River (iVw^to^Z),

on dry soil, rather t'rec|uent. Two additional members of this section are described on page 479.

§ 3. Flowers fascicled, in 'usually dense spikes, with small scarious bracts : leaves

not jointed on the petiole, pinnately many-veined : sheaths cylindrical and
truncate, scarious, entire, naked or ciliate-fringed or margined: perianth

colored, Q-parted, appressed to the lenticular or triangular akene : stamens

4 ^0 8
;
filaments filiform : stigmas 2 or 3.— Persicaria, Linn.

* Sheaths and bra^s not ciliate nor fringed : sepals not punctate : style 2-cleft

and akene flattened or lenticular.

13. P. nodosum, Persoon. Annual, often stout, 1 to 4 feet high, branching,

mostly glabrous, often sparingly and minutely glandular on the peduncles : leaves

rather narrowly lanceolate, attenuate upward from near the base and acuminate,

cuneate at base and shortly petioled, somewhat scabrous with short prickly hairs on

the midrib and margins : spikes axillary and terminal, oblong and erect or often

linear and nodding, an inch long or more : flowers white or light rose-color, a line

long or nearly so : stamens 6, and styles 2, included : akene ovate, less than a line

broad. — Meisner, L c. 118.

In moist places ; San Jose Valley and Santa Cruz (Brewer) and Alameda County (Kellogg), also

in Oregon (Hall) and New Mexico (Fendler)— a form apparently identical with that of Europe
and Asia. Farther eastward it has more attenuated spikes and larger leaves, perhaps running into

P. incamatum, Ell.

P. Pennsylvanictjm, Linn. A similar species, but the branches above and especially the jie-

duncles beset with stipitate glands : flowers larger and bright rose-color, in short erect spikes,

often on exserted pedicels : stamens usually 8 : style bifid, exserted : akene nearly orbicular, over

a line broad. •— Common in the Atlantic States and west to Colorado and Sonora (Thurbcr), and
to be expected in California, at least as an introduced weed.

14. P. amphibium, Linn. Perennial, aquatic, stout and glabrous or nearly so,

not branching above the rooting base : leaves floating, thick, smooth and shining

above, usually long-petioled, elliptical to oblong or sometimes lanceolate, acutish or

acute, cuneate or cordate at base, 2 to 5 inches long : sheaths leaf-bearing at about

the middle : spike terminal, dense, ovate or oblong, a half to an inch long, on a

usually short peduncle : flowers bright rose-color, 1 1 to 3 lines long, the 5 stamens

and 2-cleft style exserted : akene lenticular, smooth.— Meisner, \. c. 115.

Perhaps not found west of the Sierra Nevada, but common in fresh waters about Mono Lake
and Lake Tahoe, ranging northward to British Columbia, eastward aci'oss the continent, and to

Mexico ; in the Old World from W. Europe to China. In shallow water or on muddy banks the

stems become erec^t, the petioles shorter, and the whole plant more strigose pubescent.

15. P. Muhlenbergii, Watson. Perennial, in muddy or dry places, scabrous

with short appressed or glandular hairs, especially upon the leaves and upper part

of the simple stem : leaves thinner, rather broadly lanceolate, narrowly acuminate,

usually rounded or cordate at base, 4 to 7 inches long : spikes more elongated, 1 to
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3 inches long, often in pairs : flowers and fruit nearly as in the last. — P. amphihium,
var. terrestre. Gray, Manual, 416, and others ; not of Willdenow. P. amphihium,
var. {]) Muhknbergii, Meisner, 1. c. 116.

In Washington Territory and Oregon, and collected in California {Bloomer) but locality not
given— extending eastward to the Atlantic Coast and Texas.

* * Sheaths and. bracts bristly ciliate or the sheaths sometimes foliaceousli/

margined.

•»— Sepals not punctate : style 2-cleft, and akene somewhat fiattened.

16. P. Hartwrightii, Gray. Perennial, closely allied to the two preceding spe-

cies, growing usually in mud, the ascending stems rooting at base and very leafy :

differing from the form of P. ambiguum, groM'ing in like localities, by being more or

less rough-hairy, at least on the sheaths and bracts, the former ciliate and often with
abruptly spreading foliaceous borders ; leaves rather narrow, 2 to 7 inches long, on
very short petioles, adnate to the middle of the sheath. — Proc. Am. Acad. viii. 294.

Plumas Co. {Mrs. M. E. P. Ames) ; Utah {IVatso'n, Ward) ; and eastward through the North-
ern States. It vaiies greatly in liirsuteness and in the characters of the sheath, and when grow-
ing in water the lower leaves are thick, smooth, and floating, approaching P. amphibium too

closely.

P. Persicaria, Linn. Resembling P. nodosum, but sheaths and bracts ciliate ; leaves usually
marked by a dark spot near the middle ; spikes short, erect ; flowers .shortly pedicelled ; style

2 - 3-cleft, and akene sometimes triangular. — A very common species in the Atlantic States, in-

troduced from Europe ; reported from California only in Bot. Beechcy.

•*- "*-- Sepals conspicuously dotted and leaves punctate : style mostly 3-parted, and
akene triangular : juice very acrid.

17. P. acre, HBK. Perennial, rooting and decumbent at base, 2 to 5 feet high,

branching, smooth or somewhat scabrous with short appressed hairs : leaves lanceo-

late to linear-lanceolate, acuminate, attenuate to a very short petiole : sheaths and
the short bracts bristly ciliate : spikes loose and filiform, 1 to 3 inches long, erect

on long peduncles : flowers greenish white or purplish, a line long : stamens 8. —
]!^ov. Gen. ii. 179 ; Gray, Manual, 416.

Common in the Atlantic States and ranging to Mexico and South America ; collected in the

San Jose Valley {Brewer), but perhaps introduced.

P. Hydropipek, Linn., is an allied annual species, with shorter acute or often obtuse leaves

and more nwlding spikes ; stamens 6 ; style more frequently 2-parted, and akene consequently

often compressed. — A Euro])ean species which also ranges across this continent northward ; found

in Washington Territory and perhaps in Northern California.

§ 4. Glabrous alpine or subalpine herbaceous perennials, with thick creepting root-

stocks and simple stems : flowers in dense spike-like racemes ; perianth

colored, deeply b-cleft, at length appressed to the triangular akene: stamens

8, with flliform filaments : styles 3, long : leaves pinnately veined ; petioles

not jointed : sheaths obliquely truncate, naked, as well as the scarious ovate

or lanceolate bracts. — Bistorta, Linn.

1 8. P. Bistorta, Linn. Stems usually a foot or two high : leaves few, the

radical ones on long petioles, oblong-lanceolate to linear, acute at each end, 2 to 8

inches long, the cauline much reduced, mostly obtuse at base and sessile upon the

sheath; the margin often slightly revolute : sheaths elongated: flowers IJ to 2|
lines long, rose-colored to white, on slender pedicels, in very dense ovate to oblong

S: likes I to IJ inches long and usually long-pedunculate : bracts ovate, acuminate :

stamens and styles exserted : akene 1^ lines long, smooth and shining. — Meisner,

DC. Prodr. xiv. 125.

Thioughout the northern hemisphere ; frequent in meadows and on stream-banks in the Sieri-a

Nevada at 6 -10,000 feet altitude.
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19. P. viviparum, Linn. A similar species, bnt mostly dwarf and more ex-

clusively alpine : tiowers smaller, nearly sessile in linear spikes 1 to 3 inches long,

at least the lower ones replaced by sessile bulblets a line long. — Meisner, 1. c. 124.

As widely distributed as the last ; in the Clover Mountains, Nevada {Watson), frequent on the

peaks of Utah and Colorado, and doubtle.ss to be found in the Sierra Nevada, though it seems not

to have been collected south of the Cascade Mountains in Washington Territory, Lyall.

§ 5. Herbaceoiis branching perennials ivith i-unning rootstocks : flotvers in terminal

and axillary racemose j^anicles or cijmelets ; perianth colored, 5-parted,

attenuate at base, at length loosely appressed to the triangular akene :

stamens ^ ; filaments filiform : styles 3, short: leaves piniiately veined;

petioles not jointed : sheaths naked, entire or bifid ; bracts small. —
AcoNOGONON, Meisner.

20. P. polymorphum, Ledeb. Stout, erect, 2 to 7 feet high, glabrous or nearly

so : leaves ovate- to oblong-lanceolate, acuminate, cuneate or sometimes rounded at

base, decurrent the whole length of the short petiole, 3 to 7 inches long, usually

scabrous on the margin : panicles loose, many-flowered, nearly naked, longer than

the leaves : flowers greenish white, a line or two long, exceeding the pedicels :

akene equalling or longer than the scarcely appressed sepals. — Meisner, 1. c. 139;
Watson, Bot, King Exp. 317.

In the Sierra Nevada, in moist places, from the Yosemite Valley northward to Alaska ; East
Humboldt Mountains, Nevada ( Watson), a wholly smooth form with narrower leaves. The species

varies gi-eatiy, and several varieties occur in Eurojx) and Northern Asia.

21. P. Davisiae, Brewer. Erect or somewhat decumbent, a foot high or more,

stout and leafy throughout, much branched, often flexuous, pubescent with short

spreading hairs or somewhat glabrous : leaves scabrous-ciliate, ovate to oblong, 1 or

2 inches long, acute or obtuse, cuneate or rounded at base and mostly sessile :

flowers few, yellowish or purplish green, in small axillary and terminal cymose
clusters or panicles much shorter than the leaves : perianth 1| to 2 lines long, with
a very narrow base : pedicels very short : akene exserted. — Gray, Proc. Am. Acad,

viii. 399.

In the Sierra Nevada, on diy slopes, from Alpine County {Brewer) to Oregon ; first collected

by Miss N. J. Davis.

§ 6. Herbaceous annuals or perennials, with fibrous roots, mostly twining or climb-

ing, and with cordate or sagittate leaves: flowers in loose panicles or
racemes or in terminal or axillary clusters ; perianth green with colored
margins, 5- {rarely 4-) pjarted, enlarging or keeled in fruit : stamens mostly
8 : styles or stigmas 3.— Tiniaria, Meisner.

P. DUMETORUM, Linn., var. scandkns. Gray. A smooth perennial, twining high over bushes,
with cordate or slightly halbert-shaped acute leaves, and flowers in slender axillaiy sparingly
leafy racemes : perianth becoming 4 or 5 lines long in frnit, long-attenuate to the slender reflexed
pedicel, the outer sepals strongly winged upon the keel : akene acutely triangular, 2 lines long.— From the Atlantic States to the Upper Missouri and Washington Territory {Lyall), may reach
Northern California.

P. Convolvulus, Linn. A low annual, twining or procumbent, minutely scabrous ; leaves
halbert-cordate, acuminate : flowers few, in axillary fascicles or small interrupted racemes, on
very short pedicels: perianth in fruit 1^ or 2 lines long, equalling the akene, the outer sepals
sharply keeled. — An introduced weed from Europe, to be exjiected in California.

4. NEMACAULIS, Nutt.

Flowers perfect, each with a free herbaceous bractlet. Perianth 6-cleft, colored,

enclosing the akene. Stamens 3. Styles 3 : stigmas capitate. Akene short-ovoid,

ob.scurely 3-angled. Radicle lateral, accumbent upon and longer than the strongly
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incurved orbicular cotyledons. — A slender annual, with spatulate white-woolly

mostly radical leaves and no stipules, stems sparingly and divaricately branched,

and very small flowers in crowded sessile subglobose clusters in the axils and along

the naked branches.

1. N. Nuttallii, Benth. Stems prostrate or ascending, a half to a foot long,

glabrate, reddish : leaves narrowly sjjatulate, an inch or two long, including the
petiole, densely woolly on both sides, radical with usually a few .small ones in the
axils of the .short oblong herbaceous verticillate bracts which subtend the branches :

bractlets of the flower-clusters obovate to spatulate, a line long or less, the outer

without flowers, the inner smaller, glabrous outside, very woolly within : flowers

yellowish, less than a half line long and slightly exceeding the bractlets, shortly

pedicellate, glabrous ; inner segments broadest : akene a third of a line long. -

—

DC. Prodr. xiv. 23 ; Gray, Proc. Am. Acad. viii. 146. JV. denudata & foliosa,

JS^utt. in Journ. Acad. Philad. 2 ser. i. 168.

On the sandy beach near San Diego, NulLall, Cooper, Cleveland.

5. ERIOGONUM, Michx.

Flowers perfect, involucrate ; involucre canipanulate, turbinate or oblong, 4-8-

toothed or lobed, without awns, usually many-flowered (rarely 1 - few-flowered) ; the

more or less exserted pedicels intermixed with scarious narrow or setaceous bracts or

bractlets. Perianth 6-parted or deeply 6-cleft, colored, enclosing the akene. Sta-

mens 9, upon the base of the pei'ianth. Styles 3 : stigmas capitate. Akene triangular

(rarely lenticular), sometimes 3-winged. Embryo straight and axile, or (in aU Califor-

nian species) more or less excentric and incurved ; cotyledons foliaceous, mostly

shorter than the radicle.— Annuals and herbaceous or somewhat woody perennials,

with radical or alternate or verticillate entire leaves, without stipules ; varying

greatly in habit of growth, but readily distinguishable from other genera. The 99

species are conflned exclusively (excepting two in the Southern Atlantic States and

two Mexican ones) to the region between the Mississippi Eiver and the Pacific

Ocean.— Ton*. & Gray, Revis. Eriog. in Proc. Am. Acad. viii. 146. Watson, Proc.

Am. Acad. xii. 254.

* Involucres nerveless, 4 -8-lobed or -toothed : bracts foliaceous, 2 to 5 or more, not regularly

temate.

Perennials : peduncle naked, or verticillate-bracteate in the middle

(in nos. 2, 3 & 13), bearing a simple or compound umbel or

head or a solitary involucre : base of flower stipe-like.

Involucres deeply lobed ; lobes becoming reflexed.

Flowers ]iubescent : involucres mostly solitary : low, cespitose,

witli leaves tomentose both sides.

Dwarf, densely matted : leaves ovate- to oblong-spatulate. 1. E. C^SPITOSUM.

Larger, more diffuse : peduncles (3 or 4 inches high) with a

whorl of leaves in the middle. 2. E. Douglasii.

Similar, but leaves linear-spatulate, often revolute : often

with 2- 4-rayed umbel, lateral rays bracteate. 3. E. SPH^EOCEPHALUM.
Flowers glabrous : umbel simple or compound : diff'usely branched

at base ; leaves glabrate above, oblanceolate or spatulate.

Tomentose : umbel simple, of 3 to 10 naked rays. 4. E. UMBELLATUM.
Glabrous : umbel few-rayed, the lateral rays bracted in the

middle and often divided. 5. E. Torreyanum.
Tomentose : rays 2 to 4, usually and often repeatedl}' cymose-

divided ; nodes all bracteate. 6. E. stellatum.
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Flowers glabrous : umbels usually compound : peduncles from a
thick short caudex : leaves round to oblong.

Leaves oblong-ovate and coidate : peduncle stout, tall : umbel
compound, of 6 to 10 elongated rays.

Leaves oval or rounded : peduncle decumbent : rays few, usu-

ally very short and undivided.

Involucres with short erect teeth.

Flowers villous : dwarf, with a short thick caudex : umbel sim-

ple of 1 to 4 short rays : leaves glabrous.

Flowers glabrous : diH'u.sely branclied at base.

Umbel compound, villous-tomentose : bi-acts conspicuous.

Umbel simple, tomentose, 5 - S-rayed, often subcapitate :

bracts and leaves small.

Somewhat cespitose : leaves oblanceolate, shortly petioled.

More ditfuse : leaves ovate or oblong.

Involucre solitary on a leafy-bracteate peduncle.

Slender annuals : involucres unenually 4-cleft, pedicellate, in diffuse

di- or trichotomous cymes or panicles : flower not attenuate at

base.

Leaves and bracts linear-oblanceolate, hirsute : involucres 1-2-
flowered : flowers nearly glabrous.

Bracts oblong, hispid : involucres 3 - o-flowered ; flowei-s very
hirsute.

7. E. COMPOSITUM.

8. E. LOBBII.

9. E. PYROL^FOLIUM.

10. E. URSINUM.

11. E. INCANUM.
12. E. MAIUFOUUM.
13. E. Kelloggii.

14.

15.

E. SPERGULINUM.

E. HIRTIFLORUM.

BUACHYl'ODUM.
DEFLEXUM.

* Involucres nerveless, with 5 rounded erect teeth, pedicellate, in diffuse di- or trichotomous

cymose umbels or panicles : bracts teniate, mostly small, triangular and ligid : flower not
with stipe-like base. Annuals, mostly glabrous above, with radical rounded leaves.

Leaves all radical, or nearly so.

Flowers glabrous ; outer segments broad and subcordate, the inner
much smaller : pedicels very short, deflexed : leaves tomen-
tose.

Procumljent, glandular, rather rigid.

More erect, glabrous above the leaves.

Flowei-s glabrous ; outer segments oblong or broader above, the
inner narrower : pedicels longer : leaves tomentose.

Pedicels deflexed : outer segments scarcely broader above.
Sparingly branched, low : i^edicels minutely glandular : in-

volucres canipanulate.

More difluse, taller : pedicels glabrous : involucres narrowly
tuibinate : leaves obtuse.

Involucres turbinate-campaimlate : leaves acute : flowers more
attenuate at base ; outer segments broader above.

Pedicels erect or spieading : outer segments much broader and
rounded above.

Flowers mostly minutely glandular-hispid, longer than the invo-
lucre ; outer segments mostly ovate : pedicels long and fili-

form.

Leaves floccose-tomentose : stem not inflated.

Greenish bracts and hemispherical involucres minutely glan-
dular : leaves rounded : akene thick-lenticular.

Bracts ciliate : involucres smooth, turbinate-campanulate
leaves reniform or cordate.

Bi-acts glabrous, minute : involucres glabrous : leaves rounded-
ovate : outer segments of perianth often becoming much
dilated at base.

Leaves villous-pubescent : stem sometimes inflated.

Diffusely much-branched, veiy slender ; stem rarely inflated :

involucres minute : flowers A line long.

Less branched and interaodes more elongated ; stem usually
inflated : flower and akene a line long.

Leaves commonly at the nodes, in the axils of the bracts.

Tomentose: branches 4- 6-angled : upper leaves lanceolate : invo-
lucres hemispherical. 27. E. angulosum.

* * Involucres 5-6-nerved, with as many short erect teeth, sessile (rarely ])edicellate) and
erect : bracts teniate, short and rigid, sometimes foliaceous : flowers not with stipe-like base :

more or less white-tomentose.

18. E. NUTANS.

19. E. Watsoni.

20. E. CEUNUUM.

21. E. TnuKBEUi.

22. E. pusii.LUM.

23. E. KENIFOKME.

24. E. Thomasif.

25. E. TRICHOPODUM.

26. E. INFLATUM.
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Segments of perianth very unequal, the outer broad and subcordate :

cespitose perennials : inflorescence capitate or cymose-um-
bellate.

Dsnsely cespitose : leaves round or oblong : head solitary, rarely

cymose.
Caudex more diffuse : leaves oblanceolate, acute : umbel 3-rayed,

sparingly divided.

Segments similar, nearly equal, narrow at base.

Perennials with short-branched caudex and naked peduncles

:

bracts small ; heads or fascicles solitary, or few in a long-
jointed cymose panicle (involucres sometimes solitary).

Dwarf, densely cespitose : head solitary : leaves small, linear-

oblong.

Peduncles mostly tall and stout : caudex less branched.
Heads large and dense, 1 or few : peduncle very stout, not

fistulous ; tomentose.
Heads smaller, more numerous : leaves at least tomentose

:

peduncles more slender, fistulous.

Leaves large, villous : peduncles tall, fistulous, smooth.
Woody branched perennials : stems very leafy : leaves fascicled

and bracts mostly foliaceous : heads more or less closely

cymose-umbellate.

Flowers villous : leaves round to oblong, obtuse : bracts short

;

heads few and open.

Flowers glabrous : leaves ovate to oblong, acute : bracts con-
spicuous : heads few, close.

Leaves narrowly oblanceolate, acute : umbel short and cymose,
often much contracted or capitate.

Involucres solitary (terminal and alar) in a repeatedly divided

coiymb-like cyme : bracts mostly small : leaves not fascicled.

Perennial and woody.
Low and diffuse, slender : leaves oblanceolate to linear : um-

bel short.

Stouter, more rigid, densely tomentose : leaves larger and
broader : iimbel broadly cymose.

Annual : leaves mostly rosulate at base.

Floccose-wooUy throughout : leaves oblanceolate : involucres

2 lines long.

Glabrous above : leaves rounded, small : involucres a line

long : flowers minute.
Hirsute : leaves rounded : involucres glanduLar.

Involucres solitaiy along the often virgate branches of a naked
dichotomous panicle : bracts mostly small.

White-tomentose perennials : panicle sparingly branched, usually

virgate : involucre tomentose, teeth not margined.
Much branched at base : leaves oblanceolate, acute, often fas-

cicled : bracts small, triangular.
Sparingly branched at base : leaves rounded : bracts larger,

subfoliaceous : branches short.

Sparingly branched : leaves lanceolate to ovate : involucres

larger (3 lines long), distant on the few elongated

branches.
Woody perennials : panicle diffuse with short rigid branchlets :

involucres short, teeth more or less margined.
Glabrate above, divaricately branched, the branchlets sub-

spinescent : involucres few, distant, campanulate.
Tomentose, taller : branchlets very short-jointed : involucres

narrowly turbinate.
Annuals : leaves rosulate at base.

Tomentose throughout : branches virgate, few : involucres

narrow, 2 lines long.

Leaves oblanceolate : branches elongated : flowers glabrous.

Leaves rounded : more diffuse : flowers villous.

More slender and diffuse : involucres smaller.

Leaves rounded : rather difluse, often glabrous : involucres

narrow, \\ lines long.

28.

29.

E. OVALIFOLTUM.

E. DICHOTOMUM.

30. E. Kennedti.

31. E. LATIFOLIUM.

32. E. NUDUM.
33. E. ELATUM.

34. E. CINEREUM.

E. PARVIFOLIUM.

E. FASCICULATUM.

37. E. MICBOTHECUM.

38. E. CORYMBOSUM.

39. E. TRUNCATUM.

40.

41.

E.

E.

mohavense.
Lemmoni.

42. E. Wrightii.

43. E. SAXATILE.

44. E. ELONGATUM.

45. E. Heermanni.

46. E. Palmeri.

47. E. VIRGATUM.
48. E. DASYANTHEMUM,

49. E. VIMINEUM.
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Leaves rounded : very diflfusely much-branched, often gla-

brous : involucres and flowers very small. 50. E. Baileyi,

Leaves oblanceolate : more erect and virgate, tomentose :

involucres short, turbinate : bracts more produced. 51. E. GRACILE.

Leaves rounded : intricately nuicli-brauched, tomentose :

involucres very small : Howers larger, the segments

broadly cuneate, retuse. 52. E. Plumatella.

§ 1. Involucres herbaceous and nerveless, more or less broadly turbinate (viostly

2 lines long or more), 4 - ^-toothed or -lobed : bracts foUaceous, indefinite

in number (2 to 5 or more). Mostly jjerennial. — Eleuiogonum, Watson.

* Involucres in a simjile or compound umbel, sometimes single or capitate : peri-

anth attenuate to a more or less narrow and stipe-like ba^e. Perennials,

often woody at base, with naked or leafy-bracteate peduncles ; leaves mostly

woolly, at least beneath ; filaments pubescent at base ; ovary usually some-

what hairy above.— (§§ Uaibellata, Jieiith., & Pseudu-lmbellata, Torr.

& Gray.)

-t- Involucres deeply lobed, the lobes becoming refiexed.

++ Perianth villous or puhescent : involucre solitary, without bracts (rarely U7n-

belled in n. 3) : low and cespitose, with yellow fiowers, and leaves tomentose

both sides,

1. E. caespitosuxn, Nutt. Dwarf and densely matted, the short woody caudex
much branched and usually crowded with old leaves : leaves ovate- to ohlong-spatu-

late, 2 to 6 lines long, densely white-woolly, rosulate : peduncles scape-like, naked,

1 to 3 inches high, slender : lobes of the involucre linear-oblong, as long as the tur-

binate tube : flowers yellow, often tinged with purple,
1
J to 3 lines long including

the stipe-like base ; lobes oblong-oval. — Journ. Acad. Philad. vii. 50, t. 8 ; Torr.

& Gray, Rev. Eriog. in Proc. Am. Acad. viii. 157.

On mountain sides and in dry valleys from Northwestern Nevada to Wyoming Territory.

2. E. Douglasii, Benth. Somewhat larger, stouter and more diff'use, the leaves

sometimes an inch long : peduncles 3 or 4 inches high, with a whorl of 4 to 6 ob-

lanceolate leaves in the middle. — DC. Prodr. xiv. 9 ; Torr. & Gray, 1. c.

In Sien-a Valley, Sierra County {Lemmon) ; Blue Mountains, Oregon, Douglas.

3. E. sphcerocephalum, Dougl. Still more diffuse and leafy-stemmed ; leaves

usually narrower and linear-spatulate, less tomentose above and margins often revo-

lute : peduncles 2 to 4 inches long, with a central wliorl of leaves and solitary in-

volucre, or the whorl subtending a 2 - 4-rayed umbel with the lateral rays also

bracteate: flowers bright yellow or yeUowish, 2 to 4 lines long including the slender

stipe. — Benth. 1. c. 8 ; Torr. & Gray, 1. c.

Northern California (rocky hills about Yreka, Greene) and Nevada to Washington Territoiy.

E. THYMOIDES, Benth., is most nearly allied to this group, though with the short involucral

lobes apparently always erect : dwarf, densely branching and woody, with revolute-linear leaves

1 to 5 lines long
;
peduncles slender, 1 to 3 inches high, with a whorl of similar leaves in the

middle ; flowers densely long-villous, purplish, 2 or 3 lines long, with rather broad lobes.—
Oregon (Union County, Cusick) and Washington Territory, Pickering, Lyall.

++ ++ Perianth glabrous, with elongated base : peduncles from a more or less dif-

fusely branched woody base: umbel simple or compound {involucre rarely

solitary in n. 4) : leaves not large, often glabrous or glahrate at least above.

4. E. umbellatuin, Torrey. More or less tomentose, at least the upper side of the

leaves glabrate : leaves obovate- to oblong-spatulate or oblanceolate, an inch or two
long or often smaller, margins not revolute nor undulate : peduncles 3 to 12 inches

high or more, naked, bearing a simple umbel of 3 to 10 naked usually short rays,

subtended by a whorl of leaves : lobes of the involucre usually shorter than the
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turbinate tube : flowers yellow or yellowish, 2 or 3 lines long.— Ann. Lye. N. Y.
ii. 241 & Sitgr. Eep. t. 12 ; Benth. 1. c. 11 ; Torr. & Gray, 1. c. 160.

Var. monocephalum, Torr. & Gray, 1. c. A dwarf alpine or high-mountain
form, with the umbel reduced to a single ray, i. e. the naked or bi-acteate peduncle
bearing a solitary involucre : leaves small.— E. Tolmieanum, Hook. Fl. l>or.-Am.

ii. 134; Benth. 1. c.

A common species in the mountains of Northern California and Oregon, and eastward to the
Rocky Mountains, at 6,000 to 10,000 feet altitude.

5. E. Torreyanum, Gray. Glabrous throughout excepting the involucre-lobes :

leaves obovate- to oblong-spatulate, an inch or two long, rather thick : peduncles
stout, naked or rarely with a single leaf in the middle, 6 to 10 inches high, bearing

a few-rayed umbel ; lateral rays leafy-bracted in the middle and often divided :

flowers large (3 or 4 lines long), yellow often tinged with purple : ovary glabrous.

—

Torr. & Gray, 1. c. 158.

In the Sien-a Nevada, from SUver Mountain northward, Torrey, Kellogg, Lemmon, etc.

6. E. BtellatUlU, Benth. More or less tomentose, the stems rather more diff'use

and leafy : leaves ovate-spatulate to oblanceolate : peduncle naked, 6 to 12 inches

high, bearing an umbel of 2 to 4 mostly elongated rays which are usually and often

repeatedly divided in a cymose manner; the nodes and lateral rays all leafy-bracted :

flowers as in E. umhellatum.— Linn. Trans, xvii. 409 ; Hook. El. Bor.- Am. ii. 1 34,

t. 177. E. ellipticum, Nutt. PI. Gambel. in Journ. Acad. Philad. n. ser. i. 161.

E. polyanthim, Benth. in DC. Prodr. xiv. 12 ; Torr. & Gray, 1. c. 158.

Var. bahiaeforme. Inflorescence much branched ; leaves mostly small and often

densely tomentose on both sides.— E. polyanthum, var. hahiceforme, Torr. & Gray,

1. c. 159.

In the mountains from Oregon to Southern California, chiefly in the Sierra Nevada, more rarely

in Arizona and S. Utah (Anderson, Palmer, Wheeler) ; the variety near Fort Tejon (Horn, Roth-

rock) and on Mt. San Carlos, Brewer. Distinguished from E. umbellcUum principally by the
character of the inflorescence.

E. HERACLEOIDES, Nutt. ; Torr. & Gray, 1. c. 1 59. A similar species, densely tomentose with
the upper side of the narrowly oblanceolate leaves somewhat glabrate, and the peduncle nearly

always with a whorl of leaves in the middle, the margin of all the leaves usually somewhat revo-

lute or undulate; umbel about 6- (1-11-) rayed, sometimes simple, usually with some or all of

the rays once or rarely twice divided ; flowers often smaller. — From the eastern part of AV^ash-

ington Territory to Nevada and Utah, and may reach Northeastern California.

++++++ Perianth glabrous : peduncles stout and naked, from a thick and short

sjmringly branched caudex : umhel usually comjiound : leaves large, broadly

ovate or oblong.

7. E. compositum, Dougl. More or less white-tomentose : leaves very densely

tomentose beneatli, greener above, oblong-ovate, cordate at base, acute or acutish,

1 to 3 inches long, on slender elongated petioles : peduncle very stout and fistulous,

erect, ^ to 1| feet high, nearly glabrous : umbel of 6 to 10 more or less elongated

rays, each bearing a short several-rayed umbellet, subtended by whorls of linear-

oblanceolate leaflets : flowers dull white or rose-colored, 2 to 4 lines long.— Benth.

1. c. 11; Torr. & Gray, 1. c. 159.

From Washington Territory to Idaho and Northern California ; on volcanic rocks near Long
Valley, Mendocino County, Bolandcr,

8. E. Lobbii, Torr. & Gray. Cespitose, the very thick caudex scarcely branched,

tomentose : leaves oval or rounded, ^ to 1| inches long on rather stuut petioles,

thick and densely tomentose or somewhat glabrate above : peduncles 3 to 8 inches

high, decumbent : umbel of a few (about 3) stout and usually very short raj's, sub-

tended by 3 or 4 oblong or oblanceolate leaflets connate at base, the i-ays sometimes

divided : involucres very large, nearly half an inch long : flowers rose-colored, 2 or
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3 lines long, more shortly stipitate at base : akene smooth. — Proc. Am. Acad,

viii. 162.

Alpine or subalpine in the Sienu Nevada, from Silver Mountain {Brewer) to Siskij'ou County,

Greene.

•J— -f- Involucre with short teeth, erect or nearly so : peduncles naked (except

171 n. 13).

++ Perianth villous: peduncles from a short and thick sparingly branched cau-

dex : umbel simple.

9. £!. pyrolcefolium, Hook. Leaves thick, glabrous, round-obovate to oblong,

3 to 9 lines broad, mostly abruptly attenuate into a short petiole, broad and villous

at base : peduncles smooth, 2 or 3 inches high, bearing a 2-bracteate umbel of 1 to

4 very shortly pedicellate involucres, which are sinuately toothed and villous :

flowers rose-colored, H to 2 lines long, rather sparingly hairy.— Kew Journ. Bot.

V. 395, t. 10; Torr. & Gray, 1. c. 162.

Mount Shasta (Jeffrey) and Lassen's Peak, in volcanic ashes, Lemmon. A more tomentose
form with narrower and densely tomentose leaves (var. coryphccum, Torr. & Gray, 1. c.) was col-

lected by Lyall in the Cascade Mountains.

E. FLAVUM, Nutt. Tomentose throughout, with ohlanceolate long-petioled leaves, and rather

slender peduncles 3 to 8 inches high : umbel simple, of 3 to 9 rays an inch long or usually much
shorter, sometimes reduced to a head of (one to several) nearly sessile involucres : bracts 3 to 8,

obianceolate : involucre large, repandly toothed often obscurely, becoming brown and somewhat
membranaceous: flowers yellow, very villous, 2 or 3 lines long. — Torr. & Gray, 1. c. 156.

E. crasnifoHum, Benth. in Hook. Fl. Bor.-Am. ii. 134, t. 176. A common species, ranging

from Wiushington Territory and Oregon to the Saskatchewan and Western Arkansas, and may be
found in Northern California.

++ ++ Perianth glabrous: peduncles from- a diffusely branched woody base.

= Umbel compound, villous-tomentose : bracts consjjicuous.

10. E. ursinum, Watson. Densely tomentose, the peduncle and umbel some-

Avhat villous : leaves ovate, acute, 4 to 6 lines broad, cordate or cuneate at base,

exceeding the petiole, greener above : peduncles stout, 6 to 1 2 inches high : umbel
6-12-rayed, with elongated obianceolate or linear bracts : involucres large and tur-

binate, sharply toothed : flowers pale, 1| to 2| lines long : filaments very villous.

—

Proc. Am. Acad. x. 347.

In the Northern Sierra Nevada ; Plumas County, apparently abundant, Lemmon, Mrs. M. E.
P. Avies.

= = Umbel simple, tomentose, the central involucre sessile or all subcapitate

:

bracts small.

11. E. incanum, Torr. & Gray. Somewhat cespitose and matted, tomentose:
leaves obianceolate or oblong-spatulate, a half to an inch long, on short petioles :

peduncles slender, 2 to 8 inches high : umbel of 5 to 8 slender rays, subtended by
a few small linear bracts, the central involucre sessile, or the iimbel reduced to

a small head: involucres small (IJ lines long), strongly toothed: flowers yellow,

often tinged with red, 1 to 3 lines long.— Proc. Am. Acad. viii. 161.

In the Sierra Nevada, Mariposa and Tuolumne counties, at 8,000 to 11,000 feet altitude.

12. E. marifolium, Torr. & Gray, 1. c. Very slender, tomentose, the base dif-

fusely branched : leaves ovate to oblong, 3 to 6 lines long, densely tomentose both
sides or at length glabrous above : peduncle 2 to 12 inches high : umbel of 5 to 8
reduced or sometimes much elongated rays, with short linear bracts : involucre a

line long : flowers yellow or yellowish, 1 to 2| lines long, the smaller apparently

only staminate.

In the Sierra Nevada, from Mariposa County to Mount Shasta, at 7,000 to 9,000 feet altitude
;

also near Pyramid Lake, Nevada, Lemmon.
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= ==== Peduncle leafij-bracteate in the middle, hearing a soUtaiy involucre.

13. £j. Kelloggii, Gray. Low and very slender, villous tomentose : leaves ob-

lanceolate, 2 to 4 lines long, scarcely petiolate : peduncles 2 to 4 inches high, witli

a central whorl of 3 to 5 foliaceous bracts and bearing a single naked rather large

strongly-toothed involucre (2 lines long) : flowers rose-colored or whitish, 1| to 2^
lines long. — Proc. Am. Acad. viii. 293.

In fir-woods on Red Mountain, Mendocino County, Kellogg & Harford.

* * Invohicres unequally ^-lohed, mostly small, pedicellate in di- or trichotomous

cymes or particles (or sometimes sessile in the forks) : perianth not long-atten-

uate at base. Mostly leafy annuals : filaments and ovary glabrous.—
(§ FoLiosA, Benth.)

14. E. spergiilinum, Gray. Very slender, 3 inches to 2 feet high, diffusely

branched usually from the base, slightly glandular-hispid or nearly glabrous : lower

leaves scattered near the base, thin, linear- oblanceolate, | to 2 inches long, more
or less hirsute, the margin somewhat revolute ; bracts similar : pedicels very slen-

der, 3 to G lines long, spreading : involucres turbinate, \ line long, deeply 4-cleft,

glabrous, 1 - 2-tlowered : bractlets none : flowers exserted, rose-colored, ^ to 1 line

long, slightly glandular-puberulent at base ; segments cuneate-oblong, the outer

obtuse or retuse, the inner erosely 3-toothed : akene obovoid or lenticidar. — Proc.

Am. Acad. vii. 389 ; Torr. & Gray, 1. c. 189.

In the Sierra Nevada at 6,000 to 10,000 feet altitude, frequent, from SieiTa County {Lemmmi) to

Tulare County, Rothrock.

15. E. hirtiflorum, Gray. Diffusely branched, 6 inches high or less, somewhat
glandular-puberulent and viscid : bracts hispid, oblong, 3 lines long or less, acutish :

involucres turbinate, half a line long or less, 4-parted, on slender erect or nodding
j)edicels 1 to 3 lines long, or in the forks often nearly sessile : flowers 3 to 5, very

hirsute, yellowish tinged with red, ^ line long ; segments oblong, obtuse : akene
triangular, exserted.— Watson, Proc. Am. Acad. xii. 259.

Collected by Dr. Gray, in 1872, and by Hooker k, Gray in 1877, in Tuolumne County, at

2,500 to 5,000 feet altitude.

E. PHARNACEOIDES, Torrey in Sitgreaves, Eep. 167, t. 11. Tall and hoary-tomentose, leafy

and rather sparingly branched : leaves linear-oblanceolate, smoother above, with revolute margin,

an inch long or more : involucres on elongated pedicels, turbinate, deeply 6-8-cleft, 1 to 1^ lines

long, 8- 12-flowered : flowers glabrous, whitisli, aline long; outer segments ovate, at length
bigibbous at base, the inner linear-oblong, retuse. — Fort Whipple, Arizona {Pabner), and east-

ward to New Mexico.

E. Abertianum, Ton-ey, and E. villiflorum. Gray, may also jwrhaps be found on the south-

eastern boi-ders of the State, both villous species with deeply cleft involucres. The first an erect

branching annual, with ovate or subconiate leaves, the upper lanceolate or linear ; involucres

4-8-cleft, 1^ lines long, scattered along the branches; flowers rose-colored, glabrous, the outer

segments round-cordate, becoming 2 lines long, the inner linear-oblong : E. Arizona and New
Mexico. The second is a dwarf cespitose perennial, with small oblanceolate leaves crowded on the

very short branches of the thick caudex, and each branch terminated by a slender peduncle (an

inch long) liearing a loose cyniose head ; involucres 6-cleft, 2 lines long : flowers silky within and
without, a line long, 6-cleft to the middle ; the lobes oblong and nearly equal ; S. Utah, Siler,

Parry,

§ 2. Involucres mostly campanulate or short-turhinate, small, not angled and very

rarely obscurely nerved, with 5 rounded erect often membranously mar-
gined teeth, pedicellate in diffuse repeatedly di- or trichotomous cymose

umbels or ptanicles, usually more or less deflexed or spreadirig : bracts ter-

nate, not foliaceous, small and mostly triangtdar and rigid : perianth not

attenuate at base. Slender annuals (the Californian species), with radical

and rounded leci,ves: inflorescence and involucres usually glabrous: fila-

ments and ovaries ylabrous.— Ganysma, Watson.
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* Leaves all radical, only rarely occurring in the axils of the bracts. — (§ Pedun-
CULATA, Benth.)

•»- Outer segments of the glabrous perianth broad and s^ibcordate at base, the inner

much smaller: pedicels very short, deflexed : leaves floccose-tomeiitose.

16. Zi. brachjrpodum, Torr. & Gray. Low and depressed, very divaricately

much-branched and rather rigid, beset throughout (except the leaves) by scattered

short glandular hairs : leaves densely tomentose both sides, orbicular, 3 to 6 lines in

diameter : stem very short : involuci-es turbinate-campanulate, half to two thirds of

a line long, on pedicels less than a line long, more or less deflexed : flowers a line

long, rose-colored, the outer segments cordate-ovate, very obtuse, the inner half as

wide, obtusely acuminate. — Proc. Am. Acad. viii. 180.

Collected only by Remy at Kingston Springs on the northeastern border of San Bernardino
County.

1 7. E. deflexum, Torrey. Taller and more erect, becoming a foot or two high,

glabrous above the leaves, which are orbicular, somewhat cordate at base, 6 to 15

lines broad : involucres and pedicels as in the last, but more secund along the

branchlets : outer segments of the light rose-colored or yellowish perianth round-

cordate, becoming a line long, the inner very small, obovate and retuse : pedicels

reflexed, less than a line long, or rarely a line or more. — Ives' Eep. 24 ; Torr. &
Gray, 1. c. 181.

On the Mohave River {Palmer) and eastward to Utah and E. Aiizona.

E. Paruyi, Gray, Proc. Am. Acad. x. 77, is another species of this group, belonging to S.

Utah, resembling E. brachypodum, but less rigidly branched, the rather narrowly turbinate invo-

lucres a line long and on slender pedicels 1 to 3 lines long. E. Hookeri and E. insigne, Wat-
son ined., also of Utah, are more nearly allied to E. dejlexum.

•t— •*- Outer segments of the glabrous perianth broadest ahove and somewhat pan-
duriform, or oblong, emarginate or retuse, the inner ones narrower : pedicels

longer : leaves floccose-tomentose.

++ Pedicels deflexed : outer segments oblong or someivhat broader above.

18. E. nutans, Torr. & Gray, 1. c. Slender, erect, 3 to 6 inches high, mostly
glabrous except tlie leaves, sparingly branched and few-flowered : leaves rounded,
obtuse or acutish, 3 or 4 lines broad : involucres campanulate, a line long, mostly
glabrous, but the nodding pedicels minutely viscid-glandular, 2 to 4 lines long :

flowers rose-colored, a line long, rather obtuse at base, the outer segments somewhat
broader above and emarginate (nearly obcordate), the inner oblong and retuse.—
Watson, Bot. King Exp. 307, t. 33.

Lassen County {Bcckwith) ; Northwestern Nevada, Watson, Lemmon.

19. E. Watsoni, Torr. & Gray, 1. c. More diffusely branched, a half to a foot

high, glabrous ; leaves rounded, obtuse, often somewhat cordate, a half to an inch
broad : involucres narrowly turbinate, 1 to nearly 1| lines long, attenuate into a
slender spreading or reflexed pedicel 1 to 4 lines long : flowers light rose-color,

rather abruptly attenuate at base, the outer segments oblong and often retuse, the
inner slightly narrower.

In the West Humboldt Mountains, Nevada, Torrey, Watson.

20. E. cernuum, Nutt. Ptesembling the last, but with broadly ovate acute
leaves, turbinate-campanulate involucres, and flowers more attenuate at base, the
outer segments broader above and retuse, the inner oblong and narrower. — PI.

Gambel. 162 ; Benth. in DC. Prodr. xiv. 21 ; Torr. & Gray, 1. c. 182.

Reported as collected by Bcckwith, with E. nutans, on the eastern border of Lassen County,
and by Nidtall in Oregon

; E. Humboldt Mountains, Nevada
(
Watson), and frecjuent in Utah,

Colorado and New Mexico.
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++ ++ Pedicels erect or somewhat spreading : outer segments much broader above.

21. Xj. Thurberi, Torrey, Very slender, 6 inches high or less, the stem tomen-

tOse below tlio panicle : leaves rounded-ovate, obtuse, 3 or 4 lines long : bracts com-
paratively large and thick, spreading : pedicels very slender, a half to an inch long

:

involucres campanulate, nearly a line long, subviscidly puberulent : flo\vers rose-

colored or white, half a line, becoming a line long ; the outer segments with a large

rounded terminal lobe, the inner small and lanceolate.— Bot. Mex. Bound. 1 76
;

Torr. & Gray, 1. c. 183.

Southern California, Los Angeles to San Bernardino (Thurber, Wallace, Parry) ; near Camp
Grant, Arizona, Palmer. The remaining species of this group, E. kotundifolium, 15enth., is

rather stouter, more diffuse, and with lai-ger leaves
;

])edieels shorter and more rigid ; flowers

from less than a line becoming li lines long, the outer segments very broadly dilated above, the

inner narrowly oblong : New AIexi(io and Western Texas.

-!—•»—<- Perianth Tnostly minutely glandular-hispid or -pxd)endent, longer than
the small involucre, the outer segments mostly ovate : jJ^dicels long and fili-

form, rarely deflexed.

++ Leaves floccose-tomentose, not villous or silky : pedicels all in the forks or ter-

minal : stem not inflated.

22. E. pusillum, Torr. & Gray. Very variable in size, 2 to 20 inches high,

becoming rather stout and diffusely much-branched : leaves rounded or obovate,

obtuse, () to 1 2 lines broad, usually less tomentose above : the greenish bracts and
involucres minutely glandular-hispid : pedicels smooth, 3 to 18 lines long or rarely

more, comparatively rather stout : involucres hemispherical-campanulate, a half to a

line long : flowers yellow or yellowish, often tinged with red, deeply parted, more
or less glandular-puberulent, becoming a line long, the outer segments oblong-

obovate, the inner oblong : akene short and compressed-globose. — Proc. Am. Acad,

viii. 184 ; Watson, Bot. King Exp. 308.

A very peculiar species ; of dry valleys, from Northwestern Nevada ( Watson, Lcmmon) to

Arizona (Palmer) and San Bernardino County, California, Nexobcrry, Parry.

23. Xj. reniforme, Torrey. Low and slender, glabrous : leaves small, renifomi

or cordate-orbicular and, with the petioles, densely white-tomentose both sides, not

at all hairy : bracts smooth, the margins fimbriate with loose hairs : pedicels half an

inch long or less : involucres smooth, turbinate-campanulate, nearly a line long

:

flowers apparently rose-colored, half a line long, glabrous, segments ovate-oblong, the

inner a little smaller.— Fremont's Eep. 317 ; Benth. in DC. Prodr. xiv. 21 ; Torr.

& Gray, 1. c. 184, excluding Palmer's Arizona plant with smaller involucres.

Collected by Fremont " on the Sacramento," and by Cooper at Fort Mohave : imperfectly

known. Specimens of E. stibrcniform.e have been referred to it.

24. B. Thomasii, Torrey. Very slender, a span high or often much less, dif-

fuse, glabrous : leaves rounded and ovate, half an inch long or less, usually less

tomentose above: bracts minute, glabrous: pedicels filiform, 2 to 15 lines long:

involucres glabrous, turbinate-campanulate, | to 1 line long : flowers yellowish or

tinged with red, becoming two thirds of a line long, slightly hispid at base or gla-

brous, the outer segments at length often much dilated below, the inner linear-

oblong or spatulate.— Pacif. E. Eep. iv. 364 ; Torr. & Gray, 1. c. 184.

In the valley of the Colorado, from Fort Yuma to Fort Mohave and eastward to S. W. Colo-

rado {Brandcgec) ; eastern base of San Bernardino Mountains, Parry.

++ ++ Leaves m/)re or less villous-pid)escent, not tomentose : pedicels often scattered

and secund on the branchlets : stem often inflated.

25. E. trichopodum, Torrey. Glabrous, diffuse, ^ to 1 f)ot high, the stem

occasionally somewhat inflated; branches very slender: leaves round-cordate to
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obloug-ovate, 3 to 1 2 lines long : bracts very small, smooth or ciliate : involucres

minute (a third of a line long or less), turbinate-campanulate, glabrous, on very-

slender divaricately spreading pedicels 3 to 6 lines long : tiowers few, half a line

long, yellowish, pubescent; segments ovate-lanceolate, acute. — Emory's Kep. 151

(as E. trichopes); Benth. 1, c. 20; Torr. & Gray, 1. c. 185.

San Diego County, at Larken's Station near the southern boundary {Palmer) ; in the Colorado

Valley, at Fort Mohave {Coo/jcr), and eastward to S. Utah and New Mexico.

26. E. inflatuin, Torrey. Taller, 1^ to 2 feet high, less branched but diffuse,

the stem and interuodes more elongated and usually more or less inflated, glabrous :

leaves rounded, ^ to 1|^ inches long, usually cordate and mostly undulate : pedicels

6 to 12 lines long: involucres and flowers nearly as in the last, but the latter as

well as the akene larger, becoming over a line long.— Fremont's Rep. 317 ; Benth.

1. c. ; Torr. & Gray, 1. c.

Southern California, and in the dry valleys of "Western Nevada and Arizona ; New Idria

{Brewer) ; Fort Mohave, Cooper. The other allied species, but with stems never inflated, are

E. SUBKEN-IFOUMK, Watson, Proc. Am. Acad. xii. 260. {E. rcniforme, Torr. & Gray, 1. c. 184,

in part.) Sparingly villous at the nodes, the round-reniforin or -cordate leaves tomeutose beneath

and silky villous above; involucres turbinate-campanulate, glabrous, half a line long, equalling

the glabrous or slightly hispid rose-colored tiowers ; segments obloug. — Arizona and S. Utah.

E. GoRDONl, Henth. 1. c. 20. Glabrous throughout or the petioles only slightly villous
;

flowers glabrous, light rose-colored, a line long, the outer segments ovate, the inner oblong

;

involucres as in the last. — Colorado.

E. GLANDULOsiTM, Nutt. Beset with short stipitate glands ; leaves somewhat villous, obovate,

small ; involucres glabrous, turbinate-campanulate, half a line long ; flowers slightly hispid,

nearly a line long, the segments oblong-ovate, acutish. — Probably in Colorado or New Mexico.

E. s(;alaue, Watson, Proc. Am. Acad. xii. 261. Slender and glabrous, the branches and
bninchlets opposite or alternate (sometimes in threes), divaricate or ascending ; bracts distinct,

linear, acute, 1 or 2 lines long, spreading or reflexed, on the branchlets smaller and erect : i)edi-

cels scattered on the branchlets, 1 or 2 lines long, ascending, filiform ; involucres narrowly turbi-

nate, two thirds of a line long, glabrous ; bracteoles spatulate, naked : flowers slightly puliescent,

a line long ; segments oblong, the inner a little narrower. — Canvas Point, coast of Lower Cali-

fornia (Streets) ; known only from imperfect specimens.

« * Leaves conmionlij developed at the nodes, in the axils of ordinary triangular

bracts.— (§ Pseudo-stipulata, Torr. & Gray.)

27. E. angulosum, Benth. More or less floccose-toraentose, 3 to 15 inches

high, diffusely branching from near the base, the branches mostly 4 - 6-angled :

radical leaves orbicular to oblong-ovate, somewhat cordate or cuneate at base, obtuse

and often undulate, ^^ to 1 inch long, on rather short petioles ; upper leaves oblong

to lanceolate or oblanceolate, sessile or nearly so : involucres on filiform pedicels 3

to 15 lines long and mostly in the forks or terminal, hemispherical, a line or two
broad, many-flowered, smooth or minutely glandular : bractlets mostly firm and
dilated : flowers rose-colored or greenish, half a line long, nearly glabrous ; outer

segments ovate, concave, the inner longer, lanceolate. — Linn. Trans, xvii. 406,

t. 18, f. 1 ; DC. Prodr. xiv. 22 ; Torr. & Gray, 1. c. 187.

From the Lower Sacramento and Northern Nevada to Aiizona and S. Utah ; frequent in diy
valleys and caiions.

§ 3. Involucres cylindric-turhinate or prismatic, more or less stronghj ^t-Q-nerved
and with as many short erect teeth, often becoming costate or angled, rather

large (1 to 3 lines long), sessile (or rarely some of them j^edunculale^, in

heads or clusters or scattered in cymes or along virgate 2i(inicled branches,

always erect : bracts ternate, connate at base, visually short and acute and
more or less rigid, sometimes more or less foliaceous : perianth more almiptly

contracted to the base. Perennials, sometimes woody and leafy, with some
annuals or bienniah, more or less white-tomentose : avary and filaments
mostly fjlabroiis. — Uuegonium, Watson.
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* Perianth glabrous, not attenuate at base, the outer lobes broad and someichat
cordate, the inner much narrower: cespitose perennials with a short and
closely branched caudex, densely tomentose : involucres in a single head or
short cyme upon the naked pjeduncle : bracts very small, rigid and acute :

ovary scabroics above or the angles and filaments piilose. — (§ Hetero-
SEPALA, Torr. & Gray.)

28. E. ovalifoliuxn, Nutt. Low and densely cespitose : leaves orbicular, 2 to 6

lines broad, obtuse, rarely oblong or acutisli, mostly abruptly narrowed into tbe
slender petiole : peduncles slender, 2 to 9 inches high : involucres 3 to 8, in a

single close head, 2 to 2|- lines long : flowers rose-colored, white, or yellow, H to 2i
lines long, the outer lobes oblong becoming suborbicular, the inner spatulate and
often retuse.— Journ. Acad. Philad. vii. 50, t. 8; Torr. & Gray, 1. c. 164. Eiicycla

ovalifolia & purpurea, Nutt. PI. Gambel. 166.

Var. prolifermn, Watson. Involucres more or less diffusely cymose-umbellate.— Proc. Am. Acad. xii. 263. E. proliferum, Torr. & Gray, 1. c. 164.

A very common and variable species in the mountains and on the foothills, Inostly east of the
Sierra N evada, from California to the Rocky Mountains and northward to the British boundary

;

Scott Mountains, Siskiyou County (Greoie), the variety, which is rather rare.

29. E. dichotomum, Dougl. Caudex more diffuse, with short leafy stems

:

^ to 1 1 feet high : leaves oblong or oblanceolate, acute at each end, an inch or two
long, on slender petioles : peduncles rather stout, bearing a 3-rayed umbel, the
somewhat erect rays sparingly di- or trichotomous : lower bracts often foliaceous

;

the upper appressed : involucres usually solitary, tomentose, about 3 lines long,

strongly toothed : flowers white tinged with rose, 1 1 to 2 lines long, the outer

lobes broadly elliptical, the inner linear-spatulate.— Benth. in DC. Prodr. xiv. 14.

E. album,, Nutt. PI. Gambel. 164. E. Greenei, Gray, Proc. Am. Acad. xii. 83.

Oregon ; rocky hills about Yreka {Greene).

E. NiVEUM, Dougl., is a very similar species, distinguished by having most of the bracts more
or less foliaceous and spreading, and by the usually shorter and broader involucre with some or

all of the teeth produced and often recurved. — Washington Territory to Oregon and Idaho.

* * Perianth narrower but not stipe-like at base, the lobes similar and nearly

equal : ovary and filaments glabrmis, or nearly so.

+ Perennials, with short-branched scarcely woody caudex and naked peduncles

:

bracts mostly short and rigid : invohicres capitate or fascicled (or sometimes

solitary), the clusters mostly few, usually in a di- or trichotomous long-jointed

cymose panicle.— ( §§ Capitata & Capitellata, Torr. & Gray.)

++ Dwarf and densely cespitose : head solitary.

30. E. Kennedy!, Porter. Densely white-tomentose, the numerous short

branches compacted with the crowded old and new leaves : leaves narrowly oblong,

revolute,
1 J to 3 lines long : peduncles very slender and wiry, glabrous, 2 to 4

inches high: involucres 2 to 10, somewhat tomentose, 1| lines long, strongly

nerved, with short teeth : flowers glabrous, white veined with red, 1^ lines long.

—

Watson, Proc. Am. Acad. xii. 263.

In Kei-n County, California, W. L. Kennedy, 1876.

E. KiNfUi, Torr. & Gray, 1. c. 165 (excl. var.), has oblanceolate or spatulate leaves a half inch

long on slender petioles, more loosely woolly ; peduncles and involucres villous-tomentose, the

latter deeply toothed and somewhat scarious ; heads dense ; flowers 1^ to 2 lines long. — On high

mountains in Eastern Nevada, Watson. Several other sfjecies belonging to this group are found

in the mountains of Utah and Colorado.

•H- ++ Peduncles mostly tall and stoutfrom a sparingly branched caudex.

31. E. latifolium. Smith. Stout, tomentose throughout, the short branches of

the indurated caudex usually very leafy : leaves oblong to ovate, an inch or two
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long, obtuse or acute, at base rounded or cordate or rarely cuneate, the margin often

undulate and upper surface becoming glabrate
;
petiole often short and margined :

peduncles erect or ascending, 6 to 20 inches high and very stout, not fistulous :

bracts triangular : heads large and dense, often compound, ^ to 1 inch in diameter,

solitary and terminal or few in a simple or nearly simple umbel : involucres tonien-

tose, 2 lines long : flowers glabrous, light rose-color, 1| lines long. — Torr. & Gray,

1. c. 166. E. oblongifolium, Benth, ; Torr. & Gray, 1. c. 167, the form with nar-

rower and more cuneate leaves.

On the rocky sea-coast, from San Simeon Bay {Palmer) to Humboldt County.

32. E. nudum, Dougl. More slender, sparingly leafy at base, mostly glabrous

above : leaves broadly ovate or oblong, obtuse, | to 2 inches long, cordate or abruptly

cuneate at base, on slender petioles, undulate, densely tomentose beneath, becoming
glabrate above : peduncle (fistulous and sometimes inflated) and sparingly branched
panicle a foot or two high, smooth : involuci-es 2 or 3 lines long, glabrous or nearly

so, usually 3 to 6 in each cluster : flowers glabrous or sometimes more or less vil-

lous, 1 to 1^ lines long, white or reddish, sometimes sulphur-yellow.— Torr. &
Gray, 1. c. 167. E. lutdum & auriculatum, Benth. in DC. Prodr. xiv. 13.

Var. pauciflorom, Watson. Involucres solitary or occasionally in pairs, much
scattered : peduncle often inflated,— Proc. Am. Acad. xii. 264.

Var. oblongifolium, Watson, 1. c. Often somewhat tomentose throughout

:

leaves oblong, acute or obtuse, an inch or two long, narrowed to a long slender

petiole : bracts occasionally foliaceous : perianth usually somewhat pubescent, at

least on the inner lobes.— E. ajfine, Benth. 1. c.

A very variable species, ranging from "Washington Territory to Southern California, the last

variety more common from Mendocino County and the Upper Sacramento northward.

33. E. elatum, Dougl. Leaves villous-pubescent or somewhat tomentose be-

neath, ovate-oblong to lanceolate, acute, 2 to 6 inches long and on elongated

petioles, abruptly cuneate or rarely subcordate at base : peduncle (fistulous and
sometimes inflated) and rigid panicle 1| to 3 feet high, smooth and glaucous :

involucres smooth, in clusters of 2 to 5, usually rather broadly turbinate and
obscurely nerved, 2 lines long : flowers somewhat villous, greenish white or rose-

colored, 1| lines long.— Torr. & Gray, 1. c. 168.

Dry mountain-slopes and valleys, from Washington Territory to Western Nevada ; abundant
on plains near Yreka, E. L. Greene.

t- -»- Stout woody 'perennials, the stems virgately branched and with numerous
shoH-petioled often fascicled leaves : bracts mostly foliaceous : involucres capi-

tate, or fascicled and the clusters imore or less closely cymose^mbellate. —
(§ Fasciculata, Benth.)

34. E. cinereum, Benth. Shrubby, 3 to 5 feet high in dense clumps, hoary-

tomentose throughout : leaves orbicular to oblong, 6 to 9 lines long, on very short

petioles, obtuse, undulate, strongly nerved : peduncles elongated, sparingly dichot-

omous, bearing few rather open heads : bracts short : involucres 2 lines long

:

flowers very villous, rose-colored, 1| lines long or less. — Bot. Sulph. 45 & DC.
Prodr. xiv. 8; Torr. & Gray, 1. c. 168.

On the sea-shore, Southern California, at San Pedro {Hhids) and Santa Monica, Brewer.

35. E. parvifolium, Smith. Shrubby, 3 feet high, more or less white-tomen-
tose throughout : leaves broadly ovate to oblong, 4 to 9 lines long, acute, abruptly
narrowed at base to a very short petiole, revolute and undulate on the margin,
becoming glabrate above : peduncles usually rather short, bearing a few close heads :

lower bracts conspicuous, the upper smaller : tomentose involucres and glabrous

rose-colored flowers about \^ lines long. — Benth. 1. c. 12 ; Torr. & Gray, 1. c. 169.

Near the sea coast from Monterey to Santa Barbara ; Santa Lucia Mountains, Palmer.
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36. E. fasciculatum, Benth, 1. c. Shrublby, more or less tomentose and often

somewhat villous : leaves nan'owly oblanceolate, acute, nearly sessile, usually

strongly revolute, tomentose beneath, often glabrate above, 3 to 9 lines long, much
fascicled : peduncles short or elongated, bearing a short cymosely divided umbel
often much contracted or capitate : bracts more or less conspicuous : involucres

about 2 lines long, pubescent or glabrate : flowers rose-colored or whitish, glabrous

or often more or less villous. — Torr. & Gray, 1. c. E. rosmarinifolium, Kutt. PI,

Gambel. 164. E. polifolium, Benth. 1. c. E. ericcefolium, Torr. & Gray, 1. c. 170.

From the coast of Southern California (Santa Barbara and southward) east to Arizona and
Southern Utah. Very variable in pubescence, etc., but the forms scarcely merit the rank of
varieties. E. polifolium is a common hoary fonn with less revolute leaves and elongated pedun-
cles. E. ericcefolium was founded upon very reduced specimens with short branches and small
almost sessile heads ; it occurs in Arizona and S. Utah.

-«—••—•»- Perennials or annuals, leafy below : leaves not fascicled : bracts small,

the lower very rarely foliaceous : hwolucres mostly solitary, in an ojjen

and repeatedly di- or trichotomous corymb-like cyme : perianth glabrous.—
(§ CoRYMBOSA, Benth.)

++ Perennial, woody and much branched, leafy below.

37. E. microthecum, Nutt. Low and diffuse, rather slender, 3 to 1 2 inches

high, more or less white-tomentose : leaves oblanceolate to linear, usually narrow,

1^ to 1^ inches long, acute, more or less strongly revolute, white-tomentose beneath,

becoming glabrate above, shortly petioled : peduncles short, bearing a short umbel
of 3 to 5 more or less (once to thrice or more) subdivided rays : involucres usually

small, I to 1| lines long, attenuate at base and especially the alar ones often pedun-
culate : flowers a half to a line long, from nearly white to deep rose-color or rarely

yellow.— Torr. & Gray, 1. c. 1 70.

A very variable species, frequent in the mountains of the Great Basin and in the Eocky Moun-
tains from Oregon and the eastern side of the Sierra Nevada to Neliraska and New Mexico.
Reduced alpine forms are found at 8,000 to 10,000 feet altitude, Mono and Sonora Passes, and
Silver Mountain, Bolandcr, Brewer. The var. effusum, Torr. & Gray {E. efusum, Nutt. ), with
more diffuse and repeatedly branched inflorescence is common in the Rocky Mountains but not
westward.

38. E. corymbosum, Benth. Stouter and more rigid, usually densely tomen-

tose : leaves usually longer and broader, ovate- to oblong-oblanceolate, and less

revolute : umbel stiff", broadly cymose : involucres mostly sessile, a line or two

long : flowers 1 or 2 lines long. — DC. Prodr. xiv. 17; Torr. & Gray, 1. c. E. micro-

thecum, var. (]) Fendlerianum, Benth. 1. c. ; Torr. & Gray, 1. c.

In diy valleys and on the foothills from the base of the Sierra Nevada eastward. Forms occur

apparently connecting this species with the last.

•H- ++ Annual : leaves mostly rosulate at the base, a whorl rarely subtending the

nodes.

39. E. tnincatum, Torr. & Gray. A foot high, floccose-woolly throughout,

slender: leaves oblanceolate, an inch long, attenuate to a slender petiole, less

tomentose above, the margin undulate : peduncle short, bearing a leafy-bracted

umbel of 4 to 6 elongated rays, which are loosely once or twice di- or trichotomous :

bracts very small : involucres few, tomentose, oblong-turbiuate, 2 lines long : flow-

ers light rose-color, a line long. — Proc. Am. Acad. viii. 173.

On dry hillsides at Marsh's Ranch, east of Mount Diablo, Brewer. In flower. May 29.

40. E. Mohavense, Watson. A foot high or less, very slender, glabrous above

the base, difiusely branched : leaves rounded or ovate, tomentose, half an inch long

or loss, abruptly narrowed to the slender petiole, all radical : peduncle short, bearing

a naked umbel of 3 or more rays, repeatedly dichotomous with very slender joints :
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bracts very small : involucres glabrous, broadly turbinate, a line long : flowers yel-

low, very small, scarcely a half line long, abruptly narrowed at base.— Proc. Am.
Acad. xii. 266.

Collected in the valley of the Mohave River, Palmer, 1876.

41. E. Lemmoni, Watson, 1. c. Eather stout, a span high, more or less hir-

sute with very short spreading hairs, not at all tomentose : leaves orbicular-reniform,

6 to 9 lines broad, on slender petioles, all radical : peduncles fistulous or inflated,

short, bearing a naked 3-rayed narrow umbel twice or thrice dichotomous : bracts

small: involucres glandular-pubescent, rather broadly turbinate, 1^ lines long:

flowers pale rose-color, half a line long, with narrow lobes.

On sand-hills near Reno, Washoe County, Nevada, J. G. Lernmon. A very peculiar species,

perhajis to be placed rather among the annuals of the following gioup though dissimilar in most
of its character.

•I— -t— -1— •»— Involucres sessile and solitary (often secund) along the ascending and
usually long-virgate branches of the open naked dichotomous panicle : peren-

nials or annuals, with small bracts or the lowest sometimes foliaceous : peri-

anth glabrous, except in n. 48.— (§ Virgata, Benth.)

++ White-tomentose perennials with a woody branching base, leafy below : panicle

sparingly branched, the branches more or less elongated and virgate : invo-

lucre tomentose, the teeth not margined.

42. E. Wrightii, Torrey. Much branched and usually very leafy at base, a

foot or two higii, rather slender : leaves oblong- to linear-oblanceolate, | to 1 inch

long, often with smaller ones fascicled in the axils, tomentose on both sides or less

so above, acute, narrowed at base : bracts all small and triangular : involucres

loosely spicate along the ascending branches, 1 to 1 1 lines long ; teeth rigid, acute :

flowers rose-colored, 1 to 1|^ lines long: akene scabrous on the angles above, very

acute at base.—Torr. & Gray, 1. c. 176. -S'. Wrightii & trachygonum, Torr.

;

Benth. in DC. Prodr. xiv. 14. E. helianthemifolium, Benth. 1. c.

Var. subscaposa, Watson. The leafy branches very short.

'

A variable species ranging from the lower Sacramento (Corral Hollow, Brewer) to San Diego,

and eastward to New Mexico ; the variety in the SieiTa Nevada and W. Nevada. At high alti-

tudes the inflorescence is sometimes reduced to 2 or 3 involucres almost capitate upon a slender

dwarfed scape ; Mt. Piuos, at 8,500 feet altitude, Rothrock.

43. E. sa:satile, Watson. Biennial or perennial (1), the densely leafy caudex
sparingly branched, a half to a foot high, rather stout : leaves rounded or obovate,

obtuse, 6 to 8 lines broad or less, cuneate at base, on a short thick petiole, densely

tomentose both sides : branches of the cymose panicle short and somewhat spread-

ing : bracts larger, subfoliaceous, triangular to acute-oblong : involucres 1| to 2 lines

long ; teeth acute : flowers rose-colored, 2 lines long, the sepals appressed to the

nearly glabrous akene, which is more abruptly narrowed at base.— Proc. Am. Acad,

xii. 267.

On rocks above San Bernardino {Parry, 1876) : in the Santa Lucia Mountains, Palmer.

44. E. elongatum, Benth. Stems erect and slender from a sparingly branched

base, a foot or two high, often without branches : leaves usually somewhat scattered,

oblong-lanceolate or sometimes nearly ovate, about an inch long, acute, narrowed to

a short petiole, becoming glabrate above : bracts ovate-triangular to lanceolate,

acute, rarely somewhat elongated : involucres 2^ to 3 lines long, obtusely toothed,

distant on the few elongated branches : flowers white or rose-colored, 1 to 1| lines

long : ovary glabrous.— Bot. Sulph. 45 & DC. Prodr. xiv. 14 ; Torr. & Gray, 1. c.

Near the coast from Monterey to San Diego.

E. STRICTUM, Benth. A very slender species, the leafy branches of the caudex very short,

becoming glabrate above : leaves ovate to oblanceolate, ^ to 1 inch long, on long slender petioles.
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greener above : panicle twice or thrice divided, with 1 to 3 involucres on the short branches

:

bracts short, the lower somewhat elongated: involucres glabrate, 1| lines long, with acute tri-

angular teetli : flowers light rose-color, 1^ lines long.— In the Blue Mountains, Oregon ; collected

only by Douglas and Nevius.

++ ++ Perennials, woody and leafy at base, tomentose or glahrate : jJo^nicle difftise,

with short rigid hranchlets : involucre short, the teeth rounded and more or

less menibranous-margined.

45. E. Heermanni, Dur. & Hilg. Shrubby at base, a foot high, yellowish,

soon glabrate above, divaricately dichotomous, the short rigid branchlets somewhat
spinesceiit : leaves scattered at the base, oblanceolate, half an inch long, on slender

petioles ; bracts very small, triangular : involucres few and distant, campanulate,

a line long, the teeth rounded and margined, glabrous : flowers 1 1 lines long, rose-

colored or yellowish, the outer lobes obovate, the inner narrower. — Pacif R. Rep.

V. 14, t. 17 ; Torr. & Gray, 1. c. 179.

In diy valleys of California and Nevada ; on Pose Creek (Heermann) ; Washoe and Humboldt
Counties, Nevada ( Torrey, Lemmon) ; S, Nevada, Wheeler.

46. Xj. Falmeri, Watson. More tomentose throughout, and usually taller, with

a short branching leafy base : leaves lanceolate or oblanceolate, acute, half an inch

long, on short petioles : stems somewhat flexuous, mostly alternately branched, the

short branchlets divaricate or deflexed, very short-jointed : bracts very small : invo-

lucres rather numerous, narrowly turbinate, a line long, nearly glabrous, the rounded
teeth pubescent : flowers a line long, white tinged with rose-color, the outer lobes

cuneate-obovate, the inner slightly narrower : akene somewhat pubescent.— Proc.

Am. Acad. xii. 267.

Collected only by Dr. E. Palmer at Julian and San Feliije, San Diego County, and also in

Southern Utah.

++++++ Annuals : leaves rosulate at the base, Inct sometimes also occurring at the

nodes. Species mostly of difficult definition.

= Tomentose throughout: branches virgate, sparingly divided: involucres nar-

row, 2 lines long.

47. "E. virgatum, Benth. Slender, a foot or two high or more : leaves oblan-

ceolate, an inch or two long, on slender petioles, the margin usually undulate :

branches elongated and ascending, strictly virgate or flexuose : bracts lanceolate,

shorter than the involucres, sometimes including one or more leaves : involucres

tomentose, 2 lines long : flowers a line long, rose-colored to white or yellow-, gla-

brous.— I)C. Prodr. xiv. 16 ; Torr. & Gray, 1. c. 177. K roseum, Dur. & Hilg. in

Pacif. R. Rep. v. 14, t. 15 ; the exceptional more foliaceous and branching form.

From Siskiyou County (Grrene) to Los Angeles, in the Coast Ranges, and also in the Sierra

Nevada as high as the Yosemite Valley. As res])ects tomentum it a{)pears to be variable, ranging

towards E. vimineum, from which it should be distinguished by the naiTOwer leaves, larger invo-

lucres, and less diffuse habit.

48. E. dasyantbemum, Torr. & Gray, 1. c. Less tall and more slender :

leaves rounded, half an inch broad or less, somewhat scattered upon the stem :

panicle more branched and rather diff'use : bracts very small : involucres scarcely 2

lines long, very narrow^ flowers a line long or less, villous at least at base.

Near Clear Lake (Bolander, Torrey) ; Borax Lake ( Torrey) ; also near Virginia City, Bloomer.

= = Glahrous or somewhat tomentose, slender and more diffusely branched:

involucres 1 to Ih lines long, narrow or turbinate : bracts very small.

49. E. vimineum, Dougl. Rather diff'use, the branches often elongated, a half

to a foot high, usually more or less tomentose at least below the panicle : leaves

orbicular to broadly ovate, 3 to 10 lines broad, undulate, less tomentose above; the
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petioles about as long : involucres narrow and often somewhat contracted above,

about 1| lines long: flowers light rose-color or sometimes yellowish, a line long or

more. — Benth. 1. c. 17; Torr. & Gray, 1. c.

From Washington Territory to San Diego County and N. W. Nevada ; frequent and variable.

50. E. Baileyi, Watson. Yery diffusely much-branched, a foot high or less,

glaucous and glabrous (rarely somewhat tomentose throughout) excepting the leaves,

wliich are densely white-tomentose both sides, orbicular to broadly ovate, 3 to 6

lines broad : bracts short, triangular or lanceolate : involucres a line long or usually

less, mostly somewhat wider above, with obtuse teeth : flowers light rose-color or

yellowish, very small (| to f line long). — Proc. Am. Acad. x. 348. E. gracile,

var. effusiim, Torr. Sc Gray, 1. c. 178, in part.

Var. (?) tomentosum, Watson. Loosely floccose-tomentose throughout : bracts

more linear : involucres broadly turbinate and deeply toothed. — Proc. Am. Acad,

xii. 268.

Eastward of the Sierra Nevada in the valleys and on the foothills, from Northwestern Nevada
to Arizona and San Bernardino and Kern Counties, and across the boundary in Lower California

{Palmer) ; the variety in San Bernardino County {Lemmmi) and Tantillas Mountains, Palmer.

51. B. gracile, Benth. Usually somewhat strict and narrowly panicled, more
or less floccose-tomentose throughout, a foot high : leaves oblanceolate, or some-

times oblong, an inch long or less, attenuate to a slender petiole, tomentose both
sides or less so above : bracts more or less elongated or somewhat foliaceous, the

lower often including one or more leaves : involucres scarcely a line long, broader

above, with rigid acute teeth, often dark brown : flowers rose-colored or yellowish,

f line long. — Bot. Sulph. 46, & DC. Prodr. xiv. 17 ; Torr. & Gray, 1. c. 178.

Southern California in the Coast Ranges, from Monterey or perhaps San Francisco to San
Diego. Variable in habit and pubescence ; sometimes spreading and diffuse, with glabrate invo-

lucres and larger flowers (var. effusiim, Torr. & Gray, 1. c), or densely white-woolly and with
strict narrow panicle, either with naked stem and light-colored flowers (var. leucocladon, Torr. &
Gray ; E. leucocladon, Benth. ), or the stem leafy and flowers reddish (var. a<xtoselloides, Toit. &
Gray ; E. acetoselloidcs, Torr.).

E. POLYCLADON, Benth., of Arizona and New Mexico, is a similar stout white-woolly species,

the stem leafy its whole length, and the panicle erect and elongated : leaves oblong-oblanceolate,
an inch long or less : bracteoles much more villous than in the preceding species.

52. E. Plumatella, Dur. & Hilg. Slender, 3 to 8 inches high, diffusely and
intricately much-branched from the base, grayish tomentose throughout, the whole
plant often reddish : leaves orbicular, 2 to 6 lines broad, on slender petioles : invo-

lucres very short, half a line long or less, scarcely exceeding the short bracts :

flowers yellow, rose-colored, or white, f to at length 1| lines long, the segments
slightly unequal, broadly obovatecuneiform and retuse. — Pacif. E. Eep. v. 14,

t. 16; Torr. & Gray, 1. c. 179.

Frequent in the diy valleys of Northwestern Nevada ; on Pose Creek, ffeermann.

E. INTRICATUM, Benth. Bot. Sulph. 46, t. 22, is the only other species of this group, from San
Bartolome, Lower California. The diff'use panicle is glabrous or glabrate, with numerous short
divaricate branchlets ; involucres very small and glabrous ; flowers also minute, sparingly hairy :

leaves rounded, on long petioles, viscid-pubescent.

6. OXYTHECA, Nutt.

Involucres few-flowered, more or less pedicellate, campanulate or turbinate, herba-

ceous and not reticulated, 3-5-cleft, the erect or spreading lobes mostly terminated

by straight slender awns. Flowers (6-parted), bracteoles, etc., as in Eriogonum.

Akene ovate-lenticular (where known) ; the elongated radicle accumbent upon the

rounded cotyledons.— Slender diffusely branched (repeatedly dichotomous) annu-

als, the slender internodes more or less covered with small stipitate glands : leaves
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rosulate at the base ; . bracts ternate, foliaceous and more or less connate, often

awned : segments of the glandular-pubescent perianth similar and equal : ovary

glabrous. Only the following species. — Torr. & Gray, Eevis. Eriog. in Proc. Am.
Acad. viii. 190.

* Bracts united only at base.

1. O. inermis, Watson. Low and slender : leaves broadly oblanceolate, an inch

long, glabrous, with scabrous-ciliate margin : bracts linear-oblong, acute without

awns, 2 or 3 lines long : involucres shortly pedicelled, 4-cleft nearly to the base,

the oblong-lanceolate lobes nearly equal, acute without awns, a line long : flowers

rose-colored, half a line long ; segments oblong, the inner smaller and retuse. —
Proc. Am. Acad. xii. 273.

Collected only by Miss M. J. Bancroft, probably on Mount Diablo ; remarkable for the total

absence of awns.

2. O. dendroidea, Nutt. Very slender, diffuse and much branched, a foot high

or less, or stouter and less divided ; the scape-like stem usually 1 or 2 inches high :

leaves linear-oblanceolate, hirsute, | to 1|^ inches long, acute: bracts unequal, with-

out awns, linear-oblong to linear, or oblong- ovate in the stouter form, the lower

half an inch long or less, the upper much smaller : involucres turbinate, |^ to 1^
lines long (excluding the short awns), unequally 3 - 4-lobed, rather fleshy, those in

the forks on slender pedicels 1 to 4 lines long, the rest more nearly sessile : flowers

light rose-color, half a line long ; outer segments obovate, the inner narrower and
shorter.— PI. Gambel. 169; Benth. in DC. Prodr. xiv. 23; Torr. & Gray, 1. c.

0. apiculata, Miers, Linn. Trans, xxi. 144, t. 17. Brisegnoa Chilensis, Gay, Fl.

Chil. V. 292, t. 58.

In dry canons from Northwestern Nevada (Torrcy, Watson) to Northwestern Wyoming,
{Nuttall, Parrij) ; also in Chili, the slender form with very numerous branches and many-
flowered, the involucres small.

3. O. Watsoni, Torr. & Gray, 1. c. A span high or less, glaucous : leaves ob-

lanceolate, an inch long, glandidar-pubescent : bracts apparently in pairs (one very

small or wanting), ovate to oblong-lanceolate, connate on one side and reflexed,

awned, half an inch long or less : involucres turbinate, 4-lobed, half a line long, the

awns elongated, very shortly pedicelled, about 3-flowered : flowers a third of a line

long, white; segments oblong, entire.— Watson, Bot. King Exp. 311, t. 33, f. 5-7.

Valleys of Northern Nevada, Watson.

4. O. trilobata, Gray. Eesembling the last in habit, not glaucous : leaves

somewhat villous : bracts ternate, oblong-lanceolate, awned, not reflexed : involucres

broadly turbinate, 5-parted nearly to the base, strongly nerved, 1|^ to 2 lines long,

with awns shorter than the lobes, on spreading pedicels 2 to 5 lines long, 3 - 4-flow-

ered : flowers light rose-color, a line long ; segments ligulate-oblong, 3-cleft, the

lanceolate lobes acuminate, slightly erose on the sides : ovary triangular. — Proc.

Am. Acad. xii. 83.

San Bernardino County, Parry & Lemmon, 1876.

* * Bracts united into a rounded concave perfoliate disk.

5. O. perfoliata, Torr. & Gray, 1. c. Difl"use, a span high or less, glaucous,

often reddisli : leaves spatulate, ciliate, an inch long or less : lowermost bracts 3 or

4, small, united only at base, tlie rest large and conspicuous, perfoliate and 3-awned,

net-veined : involucres nearly sessile in the forks, more narrowly turbinate, deeply

5-cleft or -parted, 1 to 1| lines long, witli long awns, 4-6-flowered : flowers white,

nearly a line long. — Watson, Bot. King Exp. 311, t. 34, f. 1-3.

In dry valleys of Northwestern Nevada ( Watson, Lemmon) ; on the Mohave River {Palmer) ;

5. Utah, Parry.



Chorizanthe. POLYGONACE^. 33

C. Thuubkri.
C. LEPTOCKUAS.

C. PERFOLIATA.
C. Califoknica.

7. CHORIZANTHE, R. Brown.

Involucres 1 - 3-flowered, sessile, tubular, coriaceous or chartaceous, more or less

reticulated or corrugated, 3 - 6-angled or -costate and 3 - 6-toothed or -cleft, the

teetli cuspidate or rigidly awned. Flowers pedicellate or nearly sessile, included

in the involucre or rarely exserted, 6-parted or -cleft. Stamens 9, rarely 3 or 6.

Bractlets minute or usually obsolete. Ovary glabrous and akene triangular. In

other respects as Eriogonum. — Low dichotomously branched annuals (the Chilian

.species mostly perennial), with usually rosulate radical leaves, and ternate bracts.

—

Torr. & Gray, in Proc. Am. Acad. viii. 192. Watson, Proc. Am. Acad. xii. 269.

Chorizanthe & Mucronea, Benth. Acanthogonum, Torr. Centrostegia, Gray.

The species, as in Eriogonum, vary much in habit and other chamcters, and are grouped into

several sections whicli have been regarded as genera. Centrostegia is here also included, as too

closely connected with MiicroHea to be separated from it. Besides the following, nine species are

found in Ciiili, ])erennials with a single exception. The characters are not always obvious, and
it will be noticed that several species are known from only a single locality or collector.

Glabrous or glandular, not villous nor tomentose : bracts foliaceous,

connate : flowers 6-parted, soft-j)ubescent : stamens 9, at the base.

Involucres 1 -3-Howered, spurred at kise : bracts small.

S[)urs 3, broad, straight : teeth short and bi'oad.

Spurs 4 to 6, awn-like, hooked : teeth narrow, attenuate.

Involucres 1-Howered, not spurred : bracts conspicuous.

Sparingly hirsute : bracts perfoliate : perianth-segments laciniate.

Jlore hirsute : bracts unilateral : segments entire.

Villous-pubescent or hii-sute, not glandular : bracts not connate : in-

volucres 1-flowered, 6-toothed : flowers 6-cleft (6-parted in n. 5):

stamens mostly 9, inserted below the middle.
Involucres capitate-glomerate ; teeth mostly more or less scarious-

margined : stems usually leafy and bracts foliaceous.

Teeth united by a scarious pcitaloid margin : erect : heads few.

Floccose-tomeutose, slender, leafy : leaves linear : margin broadly
dilated : flowers pedicelled, pubescent : lolies spatulate.

Hirsute : leaves oblanceolate : margin narrower : flowers glabrous.
Sessile, '2^ lines long : lobes obcordate : huives scattered.

Nearly sessile, a line long ; lobes truncate, the outer cuspidate,
inner retuse : leaves in 1 or 2 whorls.

Teeth distinct : usually more difluse and decumbent, villous-jiubes-

cent : heads more numerous.
Decumbent, slender : involucres and flowers 1 to 1 J lines long.

Leaves narrow : bracts acerose : teeth long-awned, scarious :

flowers a line long.

Leaves ovate : bracts foliaceous : teeth short, the sinus scari-

ous : flowers li lines long.

Leaves oblanceolate : bracts foliaceous : teeth scarious : flowers

1^ lines long : lobes equal.

Stout, erect : bracts foliaceous : involucres and flowers 2 to 2J
lines long.

Teeth e(|ual, straight : perianth-lobes oblong, entire.

One tooth long-awned ; margin none : lobes broad, the shorter
retuse, laciniate.

Involucres in looser cymes or scattered, not scariously margined :

leaves all radical.

Perianth-lobes lanceolate, fringed : bracts not foliaceous.

Lo))es coarsely fringed below the obtuse summit.
Lobes finely fringed, long-acuminate.

Perianth-lobes oblong, entire.

Bracts not foliaceous.

Leaves oblong, tomentose beneath : flowers pinkish, 2 lines

long : lobes oblong, unc(|ual.

Leaves sjiatulate, not tomentose : flowers yellow, \\ lines long :

lobes etpial, narrow.

C. MEMBRANACE.'V..

C. stellulata.

C. Douglasii.

8. C. diffusa.

9. C. Breweri.

10. C. PUNGENS.

11. C. VALIDA.

12. c. Palmeri.

13. c. FIMBRIATA.
14. c. LACINIATA.

15. c. STATICOIDES.

16. c. PROCUMBENS.
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Bracts more or less foliaceous : flowers 1^ lines long or more.

Leaves narrow, not tomentose : teeth long-divergent : lobes

undulate, unequal, oblong-ovate, acutish. 17. C. Parryi.
Leaves and bracts ovate-oblong, small, tomentose beneath :

involucres tomentose, in diffuse cymes : flowers 2^ lines

long ; lobes nan-ow, very unequal : stamens often 6. 18. C. Xanti.
Leaves and oblanceolatc bracts tomentose beneath : involucres

more glabrous, in small cymes ; teeth short : flowers

1^ lines long ; lobes broadly oblong : stamens 6. 19. C. Wheeleri.
Villous-pubescent : one tooth long-awned : flowers yellow,

unequally cleft : stamens 3 or 9. 20. C. tjniaristata.
Puberulent, thick-jointed : involucres narrow ; teeth very

short : lobes narrow, nearly equal : stamens 3 or 6. 21. C. brevicoknu,
Villous-pubescent: bracts distinct : involucres 3-5-toothed, 1-flowered :

flowei-s 6-cleft : stamens 6 or 9, on the throat.

Involucres broadly triangular : bracts foliaceous.

Leaves and biacts narrow ; floral bracts very short : teeth broad. 22. C. POLYGONOIDES.
Leaves and bracts ovate, tomentose beneath : floral bracts elongated,

stoutj rigid and persistent : teeth 3, lanceolate. 23. C. RIGIDA.
Involucres narrowly cylindrical : bracts not foliaceous.

Leaves ovate : involucres strongly corrugated, 3-toothed. 24. C. coerugata.
Leaves narrow : involucres obscurely corrugated, 5-toothed. 25. C. Watsoni.

§ 1. Involucres coAaceo-chaHaceous, the awns of the erect or divergent teeth not
uncinate : flowers on slender pedicels, inchided or more or less exseiied,

white or pinkish: perianth Q-parted, pnihescent with soft hairs, the 9
stamens inserted upon the base : hractlets minute. Glabrous or glandidar,

never villous-tomentose : bracts temate, foliaceous, more or less connate and
unilateral: leaves all radical and spatidate : involucres axillary and
terminal in open dichotomous jjanicles.— Mucronea.

* Involucres 1 - 3-flowered, with 3 to 6 mostly erect teeth, and tvith Z to Q> divari-

cate cicspidate or awned spurs at base: bracts small.— (Centrosteyia, Gray.)

1. C. Thurberi, Watson. More or less glandnlar-puberulent, 6 inches high or

usually less, branching from near the base : leaves an inch long, glabrous, slightly

ciliate : bracts oblong, more or less united, 1 to 3 lines long : involucres glabrous,

chartaceous, triangular-prismatic, obscurely reticulated, 2 or 3 lines long and ^ to 1

line broad, with 3 broad straight-awned spurs at base, and with 3 to 5 broad and
short erect teeth : flowers 1 or 2, rarely exserted, nearly a line long, pubescent at

base : segments oblong-spatulate, obtuse or emarginate, the alternate ones slightly

shorter. — Proc. Am. Acad. xii. 269. Centrostegia Thurberi, Gray ; Eenth. in DC.
Prodr. xiv. 27 ; Torr. & Gray, 1. c. 192.

In the desert region of S. California and eastward, from Fort Tejon (Rothrock), San Bernardino
{Parry) and San Felipe (Thurber) to Southern Utah.

2. C. leptoceras, Watson, 1. c. Very slender, nearly glabrous : leaves and bracts

as in the last : involucres 2 or 3 lines long, somewhat hirsute, deeply 4 - 6-cleft, the

coriaceous turbinate base surrounded by as many rigid usually uncinate awn-like

spurs ; lobes rigid, narrow, unequal, attenuate into straight rigid somewhat divergent

awns : flowers 2 or 3, occasionally exserted, villous-pubescent, half a line long

:

segments narrowly oblong to ovate, nearly equal. — Centrostegia leptoceras, Gray

;

Torr. & Gray, 1. c.

Plains of San Gabriel (Lobb) ; near San Bernardino, not rare, Parry.

* * Involucres 1-flmvered, tvith 2 to 5 unequal stotit divergent teeth, not spurred

at base: bracts conspicuous.— (§ Mucronea, Torr. & Gray.)

3. C. perfoliata, Gray. Sparingly hirsute and glandular, a foot high or less,

often bright red : leaves an inch or two long : bracts connate about the stem, form-

ing a somewhat unilateral triangular reticulated disk, the lower often an inch broad :
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involucres scattered on the slender branches, 1| to 3 lines long, strongly angled and

silicate, becoming corrugated, mostly 4-toothed : flowers a line long, pubescent, the

equal oblong perianth-segments laciniately fringed. — Torr. & Gray, 1. c. 197.

Oil dry hills in the Coast Ranges, from Stanislaus County {Brewer) southward ; Fort Tejon

{Xantiis) ; on the Mohave liiver, Palnicr.

4. C. Californica, Gray. Kesembling the last, but somewhat more hirsute

:

bracts more lateral, rarely perfoliate, and tiie disk more deeply lobed : involucres on

contracted branchlets and often clustered in tlie axils, more obtusely angled and not

sulcate, usually 2 - 3-toothed and 2 - 3-sided : segments of perianth obovate, entire.

— Torr. & Gray, 1. c. Mucronea Californica, Benth. Linn. Trans, xvii. 419, t. 20.

In the Coast Ranges from San Luis Obispo to San Diego.

§ 2. Involucres coriaceous, l^fiowered, Q-angled and -sulcate, the unequal divergent

teeth terminating in stout cusjys or awns, mostli/ uncinate : Jiowers nearlt/

sessile, included or onlij partialhj exserted, (S-cleft (^rarely G-jjarted), ghi-

hroiis or brlstly-villous on the midveins (^rarely 2i^d)escent) : staniejis 9 (^rarely

3 or 6), mostly adnate to the tube near the base or below the middle : bract-

lets obsolete. More or less villous-pid)escent or hirsute, not glandular,

fragile: bracts 1 to 3, distinct, often foliaceojis, at least the upjiermost

acicular-sid)ulate : involucres usually more or less clustered or capitate.—
EucHORiZAN'THE, Torr. & Gray.

* Involucres in close cymes (heads) ; margins of the teeth often scarlous : stems

more or less leafy and the bracts mainly foliaceous.

t— Margin of the involucre becoming wholly scarious and petaloid between the

awns (those in the forks marginless) : stem erect and heads dense.

5. C. membranacea, Benth. Slender, floccose-tomentose, leafy, |- to 2 feet

liigh, sparingly branched above, the branches ascending : leaves linear, scattered

along the stem, an inch or two long, acute : bracts mostly similar, cuspidate : heads

sessile, solitary or few upon the branches : involucres tomentose, 2 to 2^- lines long,

with at length a broad dilatetl limb and equal uncinate teeth, the triangular tube

contracted in the middle : flowers villous, ^ becoming 1^ lines long, 6-parted : seg-

ments spatulate, the inner narrower and slightly shorter : stamens at the base : pedi-

cel equalling the flower. — Linn. Trans. 1. c, t. 17, f. 11 ; Torr. & Gray, 1. c. 193.

Central California, from Mendocino County to San Luis Obispo. The flower in this species is

that of the preceding section.

6. C. Stellulata, Benth. Hirsutely pubescent, 3 to 6 inches high, umbellately

branclied above : leaves linear-oblanceolate, scattered or the upper ones opposite,

an inch long or less : heads few and terminal ; the upper bracts broadly acerose

and coarsely hirsute : involucres 2 or 3 lines long, strongly Gcostate becoming tri-

angular, equally toothed, the margin not broadly dilated : flowers sessile, glabrous,

e(iualling the involucre, tubular, equally 6-cleft : the segments obcordately 2-lobed :

stamens adnate near the base.— PI. Hartw. 333, & DC. 1. c. ; Torr. & Gray, 1. c.

Known only from Hartweg's specimens, collected in the "valley of the Sacramento."

7. C. Douglasii, Benth. Eesembling the last, but the leaves verticillate in one

or two wliorls upon the stem: bracts setaceous, villous, purplish: involucres 1^-

lines long, somewhat unequally toothed : flowers distinctly pedicelled, glabrous, a

line long, not cleft to the middle: the broadly cuneate-oblong segments truncate,

the outer cuspidate, the inner shorter and retuse : stamens adnate near the base.—
DC. Pro Ir. xiv. 25; Torr. & Gray, 1. c.

C!ollected only by Douglas. Si)eciniens from Santa Margarita Valley (501 & 893 Brewer),

referred here by Torr. & Gray, 1. c, are probably distinct, l)eing more slender and more softly

puljescent, and the stem naked excepting the 3 leafy bracits subtending 3 slender rays ; flowers

sessile, bristly-villous on the midveins, the longer segments scarcely mucronate.
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•*- -»- Teeth of the involucre scariously margined or ivholly herbaceous : more dif-

fuse and decumbent or asceudmg, ivith more numerous scattered heads, rarely

erect.

8. C. diffusa, Benth. Very slender, villous-pubescent, the stems at length de-

cumbent and G inches long, sparingly branched : leaves narrowly spatulate, mostly

radical, an inch long or less : bracts short and acerose : heads small and rather

loose : involucres a line long, unequally toothed, the longer teeth equalling the tube,

the alternate ones shorter, mostly broadly scarious on the margin and long-awued,

uncinate : flow^ers a line long, glabrous, very shortly pedicelled, shortly 6-cleft : seg-

ments oblong, nearly equal, obtuse, the inner a little narrower : filaments inserted

near the base ; anthers oval. — PI, Hartw. 333, & DC. 1. c. ; Torr. & Gray, 1. c.

Near Monterey, on the dry sandy plain {Hartweg) and on the seashore, Parry.

9. C. Breweri, Watson. Slender, softly pubescent, ascending or erect, 2 to 4

inches high : leaves ovate or rounded, 3 to 6 lines broad, on slender petioles : bracts

foliaceous, linear-oblanceolate, pungent: heads small: involucres 1|- lines long, the

short slightly unequal teeth united at base by an inconspicuous margin, stout and
curved, shortly awned : flowers 1^ lines long, glabrous or villous : segments broadly

oblong, the inner ones shorter : stamens at the base.— Proc. Am. Acad. xii. 270.

On rocky hillsides at San Luis Obispo, and in sandy soil in Santa Margarita Valley, Brewer.

10. C. pungens, Benth. Usually slender and more or less decumbent or at

first erect, villous-pubescent ; stems often a foot long or more, leafy : leaves spatu-

late or oblanceolate, about an inch long, mostly opposite : bracts similar, narrower,

awned at the apex : heads small : involucres 1| to 2 lines long, unequally toothed

(the alternate teeth smaller), usually margined ; teeth strongly uncinate : flowers

very shortly pedicelled, narrowed at base, 1 1 lines long, glabrous or often villous on
the nerves, shortly cleft : segments equal, oblong, entire : filaments more or less

adnate to the lower part of the tube.— Linn. Trans, xvii. 419, t. 19, f. 2, & DC.
1. c. ; Torr. & Gray, 1. c. 194.

Veiy common in sandy plains near San Francisco, to Monterey and probably southward.

11. C. valida, Watson. Mostly stout, erect, six inches high or less, villous-

pubescent, sparingly branched : leaves oblanceolate, an inch long; the bracts similar:

involucres in rather crowded heads, 2| to 3 lines long, nearly equally toothed; teeth

slightly spreading, with straight awns, scarcely margined : flowers nearly sessile,

narrowly tubular, 2| lines long, villous or glabrous, cleft a third of the way down
;

segments oblong, very unequal, the shorter ones erose : filaments adnate to the mid-

dle or nearly to the summit. — Proc. Am. Acad, xii. 271.

Sonoma County ; specimens in herb. Gray are from the Russian Colony (from herb, St. Petersh.

Acad.), and also collected by Samuels, probably in the same region.

1 2. C. Falmerl, Watson, 1, c. Stout, erect and branching, villous-pubescent, a

span high or less : leaves spatulate, 2 inches long : bracts oblanceolate, conspicuous

:

involucres in large close terminal cymes, 2 lines long; the teeth not at all margined

and slightly divergent, one long-awned, the rest nearly equal : flowers rose-colored,

2 lines long, nearly sessile, glabrous, broadly lobed above : outer segments orbicular,

the inner shorter, truncate or bifid, shortly laciniate : stamens near the base.

Near San Luis Obispo, Palmer (n. 464), 1876,

* * Involucres at length scattered or only loosely cymosely clustered; teeth tm-

egual, not scariously margined.

4- Perianth deeply cleft, the lanceolate segments fimbriate : leaves all radical :

bracts not foliaceous.

13. C. fimbriata, J^utt, Somewhat villous-pubescent or glabrate : stem erect

or branching from tlie base, becoming diffusely much branched, 6 inches high or
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less, usually purplish : leaves an inch or two long, spatulate or oblong-ovate and
petiolate, mucronate : bracts linear-setaceous, rather conspicuous : involucres 2 or 3

lines long, or more, with very unequal teeth, the alternate ones often much enlarged

and widely spreading : flowers sessile, glabrous : perianth-segments exserted, obtuse

at the apex, coarsely fringed below. — PI. Gambel. 168; Torrey, Pacif. R. Eep.

V. 364, t. 8 ; Torr. & Gray, 1. c.

Frequent on dry hills from Santa Barbara to San Diego, and east to the Mohave River.

14. C. laciniata, Torrey. Very similar to the last : involucres 1|^ to 2 lines

long, the teeth less enlarged : segments of the perianth long-acuminate and copi-

ously fringed.— Pacif. \i. Kep. vii. 19; Torr. & Gray, 1. c.

At San Felipe, Antiscll.

•«— -i- Short segments of the perianth oblong, entire.

++ Bracts not foUaceous.

15. C. Staticoides, Benth. Erect or procumbent, rather stout, often a foot

high or more, with spreading branches, villous-pubescent, often purplish: leaves

all radical, tomentose beneath, oblong, obtuse, 1 to 2J inches long including the

petiole : bracts all acerose : involucres iu rather close cymes, 1 ^ to 3 lines long,

the alternate teeth larger and nearly equal, often much enlarged : flowers nearly

sessile, 2 to 2| lines long, glabrous, cleft a third of the way down : segments rather

narrowly oblong, entire, the alternate ones nearly half shorter and usually narrower

:

stamens at base.— Linn. Trans, xvii. 418 ; Torr. & Gray, 1. c.

From Jlonterey to San Diego.

16. C. procumbens, iN'utt. Slender and procumbent, branching from the base

and very difl'use, villous-pubescent, and often yellowish : leaves spatulate, an inch

long or more, not tomentose : bracts mostly small : involucres 1 to 1 ^ lines long,

the alternate teeth strongly divergent and about equalling the tube, uncinate

:

flowers yellowish, sessile, 1^ lines long, glabrous or somewhat villous : segments

equal, narrowly oblong, obtuse and entire : stamens at the base.— PL GambeL
167 ; Torr. & Gray, L c.

Collected only about San Diego.

++ ++ Bracts more or less foUaceous.

17. C. Parryi, Watson, 1. c. Small (2 or 3 inches high), branching from the

base, villous-pubescent, leafy : leaves narrowly oblanceolate, an inch long, not

tomentose : lower bracts as large, similar, pungent : tube of the involucres a line

long, the very divergent alternate teeth as long or longer : flowers nearly sessile,

white or pinkish, 1^ lines long, villous on the nerves, cleft nearly to the middle :

segments recurved and somewhat undulate, oblong-ovate, crenate, acutish ; the inner

ones narrower and scarcely shorter : stamens at the base.

Common on gravelly mesas near Crofton, San Bernardino County, Parry, 1876.

18. C. Xanti, Watson. Small (2 to 4 inches high), branching diff'usely from
near the base, villous-pubescent and tomentose : leaves ovate-oblong, 2 to 6 lines

long, on slender petioles, tomentose beneath : the lower bracts similar or linear-

oblanceolate : involucres tomentose, in diffuse cymes, the tube 2 lines long, with
very divergent teeth often half as long or more, the alternate ones much smaller

:

flowers rose-colored, 2| lines long, sessile, villous : segments linear-oblong, entire,

acutish, the alternate ones a half shorter : stamens 6 (rarely 7 or 8), at the base.—
Proc. Am. Acad. xii. 272. C. proctunbens. Gray, Proc. Bost. Soc. Nat. Hist. vii.

148 ; referred to C. staticoides in Torr. & Gray, Revis. 195.

Southern California, near Fort Tejon {Xantus, Horn) ; San Bernardino and San Gorgonio, on
siindy washes, Parry.
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19. C. Wheeleri, "Watson, 1. c. Low with spreading branches, 3 or 4 inches

liigh, villous-pubescent and tomentose : leaves and bracts tonientose beneath ; tlie

latter oblanceolate, an inch long or less : involucres in small terminal cymes, nearly

glabrous, a line long, with short stout teeth, the alternate ones smaller : flowers

rose-colored, \^ lines long, sessile, glabrous, cleft a third of the way down : seg-

ments broadly oblong, the alternate ones slightly shorter and broader : stamens 6,

near the base.

Near Santa Barbara, Dr. J. T. Rothrock, on U. S. Geog. Sui-vey under Lieut. G. M. Wheeler.

20. C. uniaristata, Torr. & Gray, 1. c. Procumbent or ascending, villous-

I)ubescent, diffusely branching from the base : leaves and bracts spatulate or oblan-

ceolate, an inch or two long, the latter diminishing upward and pungent : invo-

lucres numerous, scattered, the tube 1 to 1 ^ lines long ; one tooth with a long

straight awn, the rest short and uncinate : flowers nearly sessile, yellowish, glabrous

or slightly villous, 1| lines long, shortl}"^ cleft: segments very unequal, the otiter

obovate, entire, the inner oblong, crenate : stamens 3 or 9, at the base.

At New Idria (^Brewer), and at McGinnis' on the headwaters of the Salinas, Palmer.

21. C. brevicomu, Torrey. Pulverulent or nearly glabrous, branching from
the base, erect or ascending, 6 inches high or less, very fragile at the enlarged

nodes : leaves broadly spatulate to linear-oblanceolate, an inch or two long : bmcts
similar, acute or pungent : involucres scattered, narrow, triangular, 1^ to 2 lines

long ; teeth very short and hooked, the alternate ones smaller : flowers included,

sessile, glabrous, shortly cleft : segments narrowly oblong, nearly equal : stamens
3 or 6, at the base. — Bot. Mex. Bound, 177; Torr. & Gray, 1. c. 196; Watson,
Bot. King Exp. 312.

N. W. Nevada to the Colorado Valley, Aiizona and S. Utah. No well-developed flowers seen.

§ 3. Involucres coriaceous, l-Jlowered, triangular or cylindrical, 3-5-toothed or

-lohed ; teeth unequal, with straight or curved awns ; tube transversely cor-

rugated : flowers included or nearly so, tubular, shortly Q-cleft, glabrous

:

stamens 6 or 9, with short filaments inserted on the throat. Low, branch-

ing and fruiting from, the base, villous-pubescent and tomentose : bracts

2 or 3, distinct : involucres scattered.— Acanthogonxjm, Torr. & Gray.

(Acanthogonum, Torr.)

* Involucres broadly triangular : bracts foliaceous.

22. C. polygonoides, Torr. & Gray, 1. c. Decumbent, villous-pubescent : stems

1 to 3 inches long : leaves and bracts narrowly oblanceolate, an inch long or less,

acute ; floral bracts very short : involucres rather crowded on the short branches,

broadly triangular-turbinate, 3-costate, with 3 stout and broad divergent uncinate

teeth longer than the (1 line long) tube ; the intermediate teeth very small : flowers

nearly sessile, slightly exserted : segments oblong, equal : stamens 6 or 9 ; filaments

very sliort.

Collected only on Eeservoir Hill, Placerville, by Rattan.

23. C. rigida, Torr. & Gray, 1. c. Erect, 1 to 4 inches high, villous-pubescent,

very shortly branched, usually dense Avith the conspicuously bracted involucres,

the whole plant becoming rigid and persistent : leaves ovate, 3 to 12 lines in diam-

eter, on long petioles, tomentose beneath : bracts similar, oVjtuse or apiculate ; floral

bracts linear-subulate, stout and spinescent, 6 to 15 lines long: involucres with a

broad-triangular 6-costate tomentose tube, a line long ; teeth 3, unequal, lanceolate

and carinate, spinescent or pungent, 2 to 9 lines long : flowers yellowish, nearly

sessile, equalling the tube ; segments oblong, equal, somewhat villous : stamens 9.

— Watson, Bot. King Exp. 312.

From Northwestern Nevada to the Colorado Valley, Arizona and Southern Utah.
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* * Involucres cylindrical : bracts not foliace(MS.

24. C. COmigata, Torr. & Gray, 1. c. Somewhat villous-pubescent and tomen-

tose, much brauclitnl from the base and ascending, 2 to 4 inches higli : leaves ovate,

tomentose beneath, half an inch long, on slender petioles : bracts subulate-setaceous,

small : involucres numerous, the tube 1 or 2 lines long, narrow and attenuate at

base, scarcely angled, strongly corrugated, bearing 3 foliaceous ovate-lanceolate

short-awned and uncinate lobes, somewhat tomentose above and rather longer than

the tube : flowers white, included, less than a line long and about equalling the

pedicel : segments oblong, equal, villous above : stamens 6 or 9 on the middle of

the tube.

Near Fort Yuma {Gen. Tliomas) and northward in the Colorado Valley, Palmer.

25. C. Watsoni, Torr. & Gray, 1. c. Villous-pubescent and somewhat tomen-

tose, with spreading or procumbent branches, 2 to 4 inches long : leaves narrowly

oblanceolate, an inch long or less, tomentose beneath : bracts subulate-setaceous,

short or somewhat elongated, rarely foliaceous : involucres clustered or solitary

;

tube narrow and scarcely angled, 2 to 2| lines long, obscurely corrugated ; teeth 5,

unequal, subulate and uncinate, the larger often foliaceous, 1 to 6 lines long : flower

yellow, at length slightly exserted, on a slender pedicel, a lino long : segments

oblong, acute, slightly villous : stamens 9, at the throat, with very short filaments.

— Watson, Bot. King Exp. 313, t. 34.

On the Mohave River {Palmer) ; Northern Nevada, Torrey, Watson, Lemmon.

8. LASTARBI-ffilA, Kemy.

Involucre none. Perianth involucre-like, coriaceous or chartaceous, tubular,

5 - 6-cleft to the middle ; the narrow teeth rigid and awned, recurved and uncinate.

Stamens 3, inserted on the throat, with a small membranous tooth each side of the

very short filament. Akene triangular, glabrous. Embryo curved; the narrow

cotyledons longer than the radicle. — A small diff'usely branching annual, native

of Chili, diff'usely branched from the base and very fragile, with linear leaves, verti-

cillate oblong or lanceolate uncinately awned floral bracts, and flowers sessile in the

forks and terminal.

A single species, with the habit of Euchorizanthe.

1. L. Chilensis, Eemy. Branches procumbent or ascending, 2 to 4 inches long,

hirsute : leaves an inch long or less, usually very narrow : lower bracts similar, in

whorls of 5 ; the floral ones 1 1 to 3 lines long, concealing the flowers : perianth 1

to H lines long, terete and becoming chartaceous at base : styles very short.— Gay,
ri. Chil. V. 289, t. 58, fig. 1 ; Meisner in DC. Prodr. xiv. 186 ; Torr. & Gray,
Proc. Am. Acad. viii. 199.

From Contra Costa County to San Diego
;
perhaps introduced from Chili by the agency of sheep

or cattle. It much resembles some species of ChorizantJie in appearance, and the flowers are so
concealed by the bracts that the plant is liable to be overlooked.

10. PTEROSTEGIA, Fisch. & Meyer.

Involucre of a single bract, subtending and shorter than the solitary sessile

flower, rounded and more or less 2-lobed, at length becoming enlarged, scarious and

reticulated, loosely enveloping the akene and gibbously 2-saccate on the back. Peri-

anth 6- (rarely 5-) parted ; segments oblong-lanceolate, equal. Stamens inserted at

the base of the segments, as many or fewer. Akene triangular, glabrous. Cotyle-

dons rounded, accumbent upon the radicle. — Very slender weak leafy annuals.
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diffusely dichotomous from the base : leaves opposite, the lower 2-lobed : bracts

opposite, small, foliaceous : involucres nearly sessile in the forks and terminal

;

flowers very small, yellowish. Only the following species.

1. P. drymarioides, Fisch. & Mey. Sparingly hirsute, decumbent, the stems

often a foot or two long : lower leaves petioled, 2 to 6 lines broad, fan-shaped, the

lobes crenately toothed or again lobed ; upper leaves obovate to spatulate, entire or

toothed : bracts similar, about a line long : involucres very small, becoming 1 to 1|-

lines long in fruit, somewhat 2-lobed, the margin toothed or laciniate ; the dorsal

sacs or crests more or less developed. — Ind. 8em. Hort. Petrop. ii. 23 ; Eenth, in

DC. Prodr. xiv. 27 ; Torr. & Gray, 1. c. 200.

Hillsides and dry plates, from the Columbia River to Lower California, and from the coast to

the foothills of the Sierra Nevada ; S. Utah (Parry) ; Guadaluj)e Island, Palmer.

P. MACROPTERA, Benth. Bot. Sulph. 44, is described as a larger and stouter plant, with spatu-

late somewhat fleshy entire leaves, and the fruiting involucre half an inch broad with a sinuate
margin. — Magdalena Bay, Lower California.

Order LXXVIII. AMARANTACEiE.

Herbs (as to our species), with entire leaves destitute of stipules, small flowers

which are usually subtended by scarious bracts and have a persistent perianth of

1 to 5 more or less scarious sepals (wanting in Acnida), mostly hypogynous stamens

as many as the sepals and opposite them or fewer, a 1-celled ovary containing (in

our species) a single amphitropous ovule on a slender basal funiculus, utricular in

fruit, and lenticular seed with crustaceous (black or brown) testa and embryo

curved around copious mealy albumen, its radicle inferior and cotyledons incumbent.

Flowers perfect or unisexual, solitary or clustered, commonly 3-bracteate, viz. with

a bract and a pair of lateral bractlets ; the latter usually more scarious, concave and

often carinate. Sepals imbricate in the bud, unchanged in fruit. Stamens either

distinct or monadelphous at base, with or without alternating teeth or scales (stami-

nodia). Stigmas 2 or 3, sessile or on an undivided style. Utricle either indehis-

cent or irregularly bursting or circumscissile. Seed always vertical.

An order of unimportant weedy plants, mostly tropical or subtropical, a few cultivated on

account of their ornamental bracts or foliage. There are about 40 genera and 400 species.

Readily distinguished from the Clicnopodiaccce by habit, and by the scarious bracts and sepals.

* Anthers 2-celled.

1. Amarantus. Annuals, with alternate thin strongly veined leaves. Flowers monoecious or

dioecious, in close axillary or spicate clusters. Sepals 5 or fewer. Utricle circumscissile.

2. Nitrophila. Perennial, with opposite fleshy leaves ;
glabrous. Flowers perfect, axillary.

Sepals 5 to 7, connivent. Utricle indehiscent.

* * Anthers 1-celled : leaves opposite : tomentose.

3. Cladotiirix. Flowers perfect, axillary. Utricle indehiscent.

1. AMABANTUS, Tourn. Amaranth.

Flowers usually monoecious or polygamous, sometimes dioecious, 1-3- (mostly 3-)

bracted. Perianth of 3 or 5 sepals (rarely fewer in the fertile flowers), distinct or

united at base, scarious or scariously margined, erect or the summits spreading and

more or less dilated, glabrous. Stamens as many, distinct, with subulate or fili
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form filaments and 2-celled anthers ; staminodia none. Stigmas 2 or 3, linear and

sessile. Utricle 1 -seeded, ovate, 2-3-beaked, circumscissile (or indebiscent in

§ Eiixolus), often deciduous with the perianth.— Annual weeds, with alternate

leaves decurrent upon the slender petiole and apiculate with a short setaceous

mucro ; flowers green or purplish, in axillary or spiked clusters or spikelets. Stam-

inate flowers usually mingled with the more numerous pistillate ones.

—

Amhlo-

gyne & Eiixolus, Eaf. Sarratia, Moquin. Mmgea, Schauer. Scleropus, Schrad.

A genus of wide range, some of the species very widely diffused as weeds about cultivated

grounds. Among the Indians of Arizona several are cultivated for their abundant seeds. The
specific differences are often obscure and badly defined, so that the number of actual species is very

uncertain. The views of lientham (FL Australiensis, v. 212) are adopted respecting AnMogijne,

and there seems also to be no sufficient reason for retaining Mengca as a distinct genus.

* Sepals distinct, oblong-lanceolate, erect : flowers monoecious.

•*-- Flowers in naked terminal and axillary mostly panicled spikes : sepals 5

:

sterna visually stout and erect, with large long-petioled leaves. — Euamarantus.

1. A. retrofleziis, Linn. Dull green, 1 to 6 feet high, roughish and more or

less pubescent, simple or branched : leaves ovate or rhombic-ovate, acute or acumi-

nate, 1 to 3 (or often 4 to 6) inches long, not including the somewliat shorter petiole :

flowers green, in thick erect or scarcely spreading crowded axillary and terminal

spikes : bracts lanceolate, attenuate to a rigid awn, 1| to 3 lines long : sepals 1 to

1| lines long, narrowly oblong, acute or obtuse, or mucronate, at length deciduous

with the base of the circumscissile utricle : seed | line broad.— Moquin, DC. Prodr.

xiii^. 258.

From Mexico to British America, only as an introduced weed northward ; cultivated by the
Arizona Indians. It is also common through most of Europe, but probably not native. Dis-
tinguished by the thick erect spikes.

2. A. chlorostachys, Willd. Spikes more slender than in the last, linear-

cylindric, more or less flexuous, the lateral ones spreading or divaricate : whole
plant usually deeper green : the leaves ovate or rhombic-ovate, obtuse or acutish :

sepals more frequently acute or acuminate.— Moquin, 1. c. 259. A. retrqflexus,

var. chlorostachys, Gray, Manual, 412.

Of like range and widely naturalized, but not yet certainly found in California. A. panicula-
his, Linn., may also occur in gardens, with numerous slender panicled spikes, the flowers and
often the leaves tinged with purple.

-i- -(- Flowers in very small axillary spikes or chisters : sepals 1 to S : stems low
or prostrate, with smaller leaves.— Pyxidium, Moquin.

++ Sepals three.

3. A. albus, Linn. Erect or ascending, i to 2 feet high, diff'usely branched
from tlie base, glabrous or nearly so : stem light-colored : leaves pale green, oblong-
spatulate to obovate, | to 1| inches long including the slender petiole, obtuse or
retuse, often undulate : rhachis of the 4 - 5-flowered spikelets often somewhat elon-
gated (|- to 3 lines long) : bracts subulate, rigid, pungently awned, 1 to 21 lines

long, the lateral ones very much smaller or wanting : .sepals 3, oblong-lanceolate,
acuminate, shorter than tlie slightly rugose utricle : seed small, a third of a line

broad. — Moquin, 1. c. 264; Watson, Proc. Am. Acad. xii. 274.

Near Monterey (Hartwcg; referred to A. Bliturn., var. qrcedzans, by Moquin, 1. c. 263), San
Diego {Palmer), and common through the interior, where it is doubtless indigenous, and in the
Atlantic States ; also naturalized throughout the Mediterranean region.

4. A. blitoides, Watson. IVIuch resembling the last, but prostrate or decumbent,
the slender stems ^ to 2 feet long : spikelets usually contracted : bracts OA'ate-ob-

long, shortly acuminate, nearly equal, 1 to 1| lines long, but little exceeding the
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oblong obtuse and mucronulate or acute sepals : utricle not rugose, slightly longer

than the sepals : seed twice larger than in the last, nearly a line broad. — Proc.

Am. Acad. xii. 273.

Also found in the interior from Mexico to Northern Nevada and Iowa, and spreading thence
eastward. Somewhat resembling tlie A. Blituni, Linn., of the Old World, which is usually erect,

with shorter and more scarious bracts and a smaller seed like that of A. albus, notched at the

hilum.

+- +- Sepals and bracts in the fertile flowers solitary.

5. A. Californicus, Watson. Prostrate or ascending, glabrous, branching at the

base, the stems often a foot long or more, with numerous short branchlets : leaves

obovate to oblong, an inch long or less including the petiole, often small, obtuse or

acutish, with white veins and margin : flowers green or reddish, in numerous small

dense axillary clusters : bract often membranous and inconspicuous, lanceolate,

acuminate, slightly or not at all exceeding the utricle : sepals of the staminate

flowers f line long ; that of the fertile flower shorter and narrower, lateral : utricle

slightly rugose, tardily circumscissile : seed half a line broad. — Mengea Californica,

Moquin in DC. Prodr. xiii^. 270 ; Watson, Bot. King Exp. 296.

From San Diego {Palmer) to Monterey {Hartweg) ; near Carson City {Anderson, Torrey) ; and
northward in Idaho and Oregon.

* * Sepals (5) of the fertile flowers 'inore or less dilated above and spreading,

distinct or united at base : flowers sometimes dioecious : perianth deciduous

with the fruit.— Amblogyne. {Amblogyne, Eaf., Gray. San^atia, Moquin.)

6. A. fimbriatUS, Benth. 1. c. Monoecious, erect, slender, 1 to 3 feet high, spar-

ingly branched or simple, glabrous : leaves linear, an inch or two long, attenuate

into a slender petiole, obtuse or acute, obscurely nerved : flowers in rather loose

clusters, scattered or approximate in a long terminal spike, which is leafy below :

bracts shorter than the perianth, narrow, acute : sepals of the sterile flowers obtuse,

oblong; those of the fertile flowers broadly fan-shaped, 1 to 1^ lines long, with a

narrow thickened strongly nerved base, slightly united, the upper margin flmbriately

incised : seed round-ovate, less than half a line broad.

—

Sarratia Berlandieri, var.

fimbriata, Torrey, Bot. Mex. Bound. 179. Amblogyne fivibriata, Gray, Proc. Am.
Acad. V. 168.

From San Diego County eastward to S. Utah and the Rio Grande, and southward to Cape St.

Lucas, Xantus.

7. A. Falmeri, Watson. Dioecious, rather stout, erect, 2 or 3 feet high, branch-

ing, somewhat pubescent above or glabrate : leaves oblong-rhomboid, an inch or two
long and about equalling the petiole, the upper linear-lanceolate : flowers in close

elongated linear spikes leafy at base : bracts solitary, mostly twice longer than the

flowers, spreading, subulate and rigid, narrowed into a stout awn : sepals of fertile

flowers 1 to 1| lines long, oblong and somewhat broader above, obtuse or retuse,

two or three usually slightly larger and more acute or setaceously apiculate, dis-

tinct or nearly so : stigmas usually 2 : seed circular, half a line broad.— Proc. Am.
Acad. xii. 274.

At Larkin's Station, east of San Diego, Palmer, 1875 (n. 323). Also on the banks of the Rio
Grande, Bcrlandier, 1834 (n. 2407). Staminate flowers have not been detected on the fruiting

8]>ecimens. What is probaVdy to be considered the staminate foi'm has been collected on the Rio

Grande and in the Gila Valley by several collectors, on the Fort Yuma road, 80 miles east of San
Diego {Palmer), and at Cape St. Lucas, Xantus. These accord in habit and foliage with the

pistillate specimens, and have very narrowly acuminate or setaceous pungent bratits equalling or

usually exceeding the lanceolate long-acuminate sejuils.

A. TouiiEYi, Benth. {Amblor/j/ne Torreyi, Gray), is a similar species of Colorado and New
Mexico, and also from Cape St. Lucas, distinguished by the less rigid bracts scarcely as long as

the flowers and the broader obovate-spatulate sepals, rounded above and entire or retuse or emar-
ginate ; sepals of the male flowers (which are mingled with the pistillate ones or on distinct plants)

oblong-lanceolate, acute.
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2. NITROPHILA, Watson.

Flowers perfect, mostly 2-bracte(l. Perianth of 5 (rarely 6 or 7) equal erect con-

cave and carinate sepals. Stamens as many, united at base into a very narrow peri-

gynous disk : anthers 2-celled : staminodia none. Style short : stigmas 2, slentler.

Utricle subglobose, indehiscent, 1 -seeded, beaked by the persistent style, included

within the connivent sepals. — A low perennial branching glabrous herb, with

fleshy opposite araplexicaul leaves, and axillary sessile or shortly pedicellate flowers.

— Bot. King Exp. 297. Banalia § Idiopsis, Moquin, DC. Prodr. xiii^. 279.

1. N. OCCidentaliS, Watson, 1. c. Stems ascending or decumbent, 3 to 8 inches

high, from a perennial running rootstock, branching from the base and angular

:

lowermost leaves broadly ovate or oblong, 2 or 3 lines long ; the rest linear, G to 1

2

lines long, semiterete, acuminate and cuspidate : bracts similar but shorter, mostly

twice longer than the flowers : flowers I to 3 in each axil ; the lateral ones frequently

short-pedicelled, 2 — 3-bracted, the central one often bractless : sepals a line long,

rather rigid, ovate, acutish, exceeding the stamens and style : utricle brownish : seed

half a line broad, black and shining.— Banalia occidentalis, Moquin, 1. c.

In moist ground near alkaline springs ; Oregon {Nullall) ; Lower Sacramento {Pickering)
;

Providence Mountains {Cooper) ; Western Nevada, Stretch, Watson.

3. CLADOTHRIX, Nutt.

Flowers perfect, 3-bracted ; bracts concave, hyaline. Perianth of 5 erect equal

oblong rigid-scarious sepals, somewhat pilose with verticillately branched hairs.

Stamens 5, the filaments united at base into a short cup : anthers large, oblong,

1-celled. Ovary subglobose : style short; stigma capitate, 2-lobed. Utricle ovate-

globose, indehiscent, 1-seeded. — Low annual, or erect and woody at base, densely

stellate-tomentose, with opposite small rounded entire petiolate leaves, and very

small flowers solitary or few in the axils. — Beuth. & Hook. Gen. PI. iii. 37.

Only the two foUowuig species are known.

1. C. lanuginosa, Nutt. in herb. Annual, prosti-ate or ascending, diff"usely

branched, densely white-tomentose becoming glabrate ; stems often a foot or two
long: leaves round-obovate to rhomboidal, more or less attenuate at base, 3 to 10

lines long, often in threes, two of them smaller : flowers mostly in pairs ; sepals less

than a line long, obtusish, twice longer than the broader hairy-tipped bracts : utricle

glabrous, shorter than the sepals.— Achyranthes lanuginosa, ^^utt. Fl. Ark. 166.

Alternanthera (?) lanuginosa, Torr. in Emory's Rep. 150, and Bot. Mex. Bound. 180 j

Moquin, DC Prodr. xiii^. 359.

Banks of the Colorado near Chimney Peak (N'ewberry), and eastward to Arkansas and Texas.

C. SUFFKUTICOSA, Benth. & Hook. Somewhat woody at base, erect and much branched, half

a foot high or less : leaves rounded or ovate, truncate or usually rounde<l at base, 2 to 6 lines long,

very shortly petioled. — Alternanthera {'()suffruticosa, Torr. in Bot. Mex. Bound. 181. Valley

of the Kio Grande, IVright.

Order LXXIX. CHENOPODIACE.®.

Herbs or shrubs, often succulent or scurfy, sometimes fleshy and leafless, usually

Avith simple and alternate leaves, without stipules ; the small and sessile commonly
clustered flowers either naked or with herbaceous (not scarious) bracts, a perianth

of 5 or fewer usually herbaceous and persistent sepals, often changed in fruit
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(becoming appendaged, winged, baccate, etc.), or sometimes wanting in the fertile

flowers ; stamens as many as the sepals and opposite them or fewer, distinct, with

2-celled anthers ; ovary 1-celled, containing a solitary amphitropous or campylo-

tropous ovule on a funicle rising from its base, an akene or utricular in fririt

;

embryo slender, either annular, and surrounding the mealy albumen, or spiral Avith

the albumen lateral or wanting. Flowers either perfect or unisexual. Bracts often

enclosing the fruit. Sepals imbricated in the bud. Styles or stigmas 1 to 4.

— Moquin in DC. Prodr. xiii^. 41. Watson, Proc. Am. Acad. ix. 82.

A wide-spread order of about 60 genera and 400 species, mostly extra-tropical and in large

degree peculiar to maritime or saline localities, and including some cosmopolitan weeds. It is

extensively represented in the desert and alkaline regions of Western America (most of the vari-

ous plants that are popularly known as " Grease Wood " belonging to it), as in Asia and the Medi-
terranean region, it furnishes the Beet {Beta vulgaris, Linn.), which has been cultivated for

ages, and the Mangel Wurzel {B. Cicla, Linn.) ; several species, as Spinach {Sirinacia olcracea,

Linn.) and the Garden Orach {Atriplex hortensis, Linn.), are used as potherbs ; and the seeds of

others are used for food by the Indians of North and South America. Some possess aromatic and
medicinal properties, and others contain large quantities of alkaline salts.

TiiiBE I. CHENOPODIEiE. Flowers perfect, without bracts ; the perianth persistent. Seed
free, mostly Avith crustaceous testa and cojiious albumen. Embryo annular. Stems not
articulated, nor leaves terete except in Kochia.

* Seeds horizontal (sometimes vertical in Chenopodium).

1. Eochia. Perianth 5-cleft, at length transversely winged, enclosing the fruit. Stamens 5.

Testa membranous and albumen none. Perennial, with terete leaves and axillary

Howers.
2. Aphanisma. Perianth 3-cleft, not appendaged, persistent at the base of the fniit. Sta-

men 1. Glabrous annual, with ovate entire leaves, and minute axillary ilowers.

3. Telozys. Perianth of 5 carinate sepals, partly covering the fruit. Stamen 1 or none. An-
nual, repeatedly dichotomous, with lanceolate toothed leaves, and axillary or terminal

solitary Howers.
4. Chenopodium. Perianth usually 5-cleft or -parted, nearly covering the fruit. Stamens 5 or

fewer. Mostly mealy or glandular, with the clustered flowers axillary or in axillary and
terminal spikes. Seed in some species often vertical.

* * Seeds vertical.

6. Monolepis. Sepal 1, bract-like. Stamen 1. Fruit naked. Low annuals ; flowers densely

clustered in the axils.

6. Roubieva. Perianth 3-5-toothed, becoming saccate and enclosing the fruit. Perennial

herb, with pinnatifid leaves ; flowers solitary or few in the axils.

Tribe II. ATRIPLICEiE. Flowers monoecious or dioecious; the staminate with 3 - 5-cleft

perianth ; the pistillate without perianth, enclosed in a pair of more or less united bracts.

Seed free, vertical, with annular embiyo and copious albumen. Stems not articulated nor

leaves fleshy.

* Bracts compressed : testa mostly coriaceous.

7. Atriplex. Fruiting bracts with margins often dilated and sides often nmricate. Radicle

from inferior to superior.

* * Bracts obcompressed, completely united, not muricate : testa membranous : radicle inferior.

8. Eurotia. Pericarj) conical, somewhat obcompressed, densely hairy, not winged. Low and

shrubby, white-tomentose.

9. Grayia. Pericaqi flattened, orbicular, wing-margined, glabrous. Shrubby, somewhat spines-

cent, nearly glabrous.

Tribe III. CORISPERME^. Flowers perfect, bractless. Sepals 1 to 3, hyaline, marces-

cent. Pericarp adherent to the vertical seed. Embryo annular around copious albumen.

Stems not articulated nor leaves fleshy.

10. Corispermum. Fruit compressed-elliptic, acutely margined, not muricate : flowers soli-

tary, axillary. Low annual.
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Tribe IV. SALICORNIE.'E. Flowers mostly perfect, immersed by threes in the depressions

of a close cylindrical spike. Seeds vertical. Embryo annular, with little albumen.

Fleshy saline plants, with jointed stems and scale-like leaves.

11. Salicornia. Flower-clusters decussately opposite : perianth saccate, becoming spongy.

Dnmclies opposite.

12. Spirostachys. Flower-clustei-s in spirals ; perianth 4- 5-cleft. Branches alternate.

TiiiBE V. SUEDE/E. Embryo spiral, with little or no albumen. Leaves fleshy, terete.

Steins not articulated.

13. Sarcobatus. Flowers unisexual ; the staminate in aments, without perianth ; the pistillate

axillary, solitary, with saccate perianth. Fruit transversely winged. Saline shrub,

somewhat si)inescent.

14. Suaeda. Flowers perfect, axillary
;
perianth 5-cleft or -parted. Saline herbs, or woody at

base.

1. KOCHIA, Roth.

Flowers perfect (or the stamens abortive), without bracts. Perianth herbaceous,

subglobose, 5-cleft, persistent over the fruit, and at length usually developing an

entire or lobed horizontal wing. Stamens 5, usually exserted. Ovary depressed :

styles 2, filiform. Pericarp membranous, persistent. Seed horizontal ; testa mem-
branous. Embryo nearly annular, green, enclosing scanty albumen. — Perennials,

woody at base, with scattered linear terete leaves, and the flowers solitary or few in

the axils of the virgate leafy stems.

An Australian and Old World genus of about 25 species, with a single representative in

America.

1. K. Americana, Watson. Woody and branching at base : the erect stems

mostly simple and virgate, | to 1|^ feet high, leafy, villous-touientose or nearly gla-

brous : leaves 3 to 1 2 lines long, acutish, ascending : flowers 1 to 3 in the axils,

mostly with abortive stamens : perianth densely white-tomentose, nearly a line

broad in fruit ; the membranous wing as wide or wider, its lobes cuneate-rounded,

nerved and somewhat crenulate : ovary ovate, tomentose above : styles elongated :

pericarp nearly smooth : seed | of a line broad.— Rev. Chenop. in Proc. Am.
Acad. ix. 93. K. prostrata, Hook, in Kew Journ. Bot. v. 262, not Schrader;
Watson, Bot. King Exp. 293.

Valleys and foothills of the Great Basin, from Northwestern Nevada to W. Wyoming and
southward to Arizona ; doubtless in Northeastern California.

2. APHANISMA, Nutt.

Flowers perfect, without bracts. Perianth 3-cleft, with concave segments, un-

changed in fruit. Stamen solitary ; filament short. Ovary depressed : style short,

shortly 2 -3-cleft. Pericarp rather thick and indurated, somewhat 5-angled, the

base surrounded by the dry calyx. Seed horizontal, with very thin crustaceous

testa. Embryo annular, surrounding the copious albumen. — A slender glabrous

annual, with alternate sessile entire leaves, and minute axillary mostly solitary

flowers. A single species.

1. A. blitoides, Nutt. Stems ascending, bmnched, 1 to 2| feet high : leaves
thin, oblanceolate, ovate-oblong, the upper ones ovate, acute, 3 to 1 2 lines long

:

segments of the minute perianth ovate, very obtuse, tliin and closely appressed to

the base of the fruit : fruit half a line broad : seed punctulate-rugose, shining. —
Moquin in DC. Prodr. xiii''^. 54 ; Watson, 1. c. 90.

Near San Diego ; very sparingly collected, NuUall, Cleveland.
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3. TELOXYS, Moquin.

Flowers perfect or sometimes pistillate, without bracts. Perianth 5- (rarely 4-)

parted ; the lobes more or less prominently carinate or somewhat crested, loosely and

only partially covering the fruit. Stamen solitary. Styles 2, distinct or united at

base. Pericarp membranous. Seed horizontal, with a crustaceous testa. Embryo

annular around copious albumen.—Erect diffusely branched annuals, with thin alter-

nate leaves, and minute solitary flowers, very shortly pedicelled, axillary and termi-

nal upon the repeatedly dichotomous nearly naked branches.

Only three species, of Northern Asia, central North America, and the Bolivian Andes,
respectively.

1. T. COrnuta, Torrey. Glabrous or somewhat glandular-puberulent, | to 1|
feet high, slender : leaves lanceolate, an inch or two long, repand-dentate or coarsely

sinuate-pinnatitid : calyx resinous-dotted, the acute lobes carinate with a short thick

crest : seed \ oi a, line broad.— Pacif. R, Rep. iv. 129 ; Watson, 1. c. 91.

Near Prescott, Arizona {Palmer), and probably ranging into S. E. California, thence to Colorado
and Northern Mexico.

4. CHENOPODIUM, Tourn. Goosefoot. Pigweed.

Flowers perfect or sometimes pistillate, without bracts. Perianth herbaceous,

5- (rarely 3 - 4-) parted ; lobes usually somewhat carinate or crested, becoming dry

and more or less closely covering the fruit, or rarely at length fleshy. Stamens 5 or

fewer. Styles 2, rarely 3 or 4, slender. Pericarp membranous, closely investing

the lenticular or subglobose horizontal or vertical seed. Testa crustaceous. Em-

bryo annular or curved around copious albumen.— Annuals, rarely perennial ; many

of them introduced weeds, usually more or less white-mealy or glandular ; leaves

alternate, petioled ; flowers sessile and clustered, in axillary or terminal interrupted

spikes or panicled.— £litum, Tourn.

A widely distributed genus of about 50 species, some of them among the most common weeds
in almost all countries. Eight or nine species are native to the interior and southern portions of

the United States. The limits of the genus, as distinct from Blitam, are very vague, and vari-

ously drawn. Any division based upon the variable position of the seed and consistence of the

calyx appears to be unsatisfactory, and it has seemed best to include all our species in the one

genus.

§ 1. Annual, usually somewhat mealy, hut not jmhescent or ylandular, nor aro-

matic : fruitmg calyx dry : seed lenticular, horizontal : embryo com2iletely

annular. — Chenopodiastrum, Moquin.

* Perica7'2) closely persistent : leaves more or less sinuate-dentate : seed large

(I line hroad). •

1. C. album, Linn. Erect and often strict, usually 2 to 4 feet high, simple or

branched, more or less mealy : leaves rhombic-ovate, 1 to 3 .inches long, obtuse or

acute, at least the lower ones sinuate-dentate, the upper usually entire and lanceolate

to linear : flowers densely clustered in usually close sjiikes, tlie panicle strict and

close or somewliat spreading : sepals strongly carinate, nearly or qtute covering the

fruit : seed f to nearly a line broad.

A common weed, introduced everywhere, originally from the Old World ; usually known as

"Pigweed "or " Lamb's Quarters." The var. viridc, less mealy and with more open inflores-

cence, is less prevalent on the western coast than eastward.

2, C. murale, Linn. Stout, erect or decumbent, a foot or two high, more or

less mealy : leaves broadly rhomboidal or triangular to lanceolate, 1 to 4 inches
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long, acute, coarsely and deeply sinuate-toothed : flowers in small clusters, in axil-

lary rather loose spicate panicles shorter than the leaves, or in a naked open termi-

nal panicle : seed sharply margined.

Introduced ; chiefly near the coast, from San Francisco to San Diego. An Old World species,

now common around the globe.

C. HYBRiDUM, Linn. Glabrous throughout or only the inflorescence mealy, rather stout, erect,

2 to 4 feet high, simple or sparingly branched above : leaves usually large, 2 to 8 inches long,

broadly ovate- triangular, acuminate, somewhat cordate at base, sinuate with 2 or 3 large teeth on
each side : flowers in small clusters in slender ditt'use terminal and axillary panicles : seed larger,

margin acutish. — Another widely dispersed weed, but apparently indigenous in the mountains
of the interior from Washington Territory to Colorado and New Mexico ; not yet reported from
California.

* * Pericarp separating readily from the seed : leaves entire or hastately lobed

:

seed smaller.

3. C. Fremontii, Watson. Erect, slender, branching, | to 2 feet high, more or

less mealy : leaves broadly triangular-hastate, ;| to 1 inch long, obtuse or abruptly

acute, truncate or cuneate at base, the upper rarely becoming oblong to linear-lanceo-

late : flowers often small, white-mealy, scattered in small clusters upon the slender

open-panicled branchlets, or the inflorescence sometimes stouter and more con-

tracted : sepals strongly carinate : seed one to two thirds of a line broad. — Bot.

King Exp, 287 ; Rev. Chenop. 94.

Near Fort Mohave (Cooper), and through the interior from the base of the Sierra Nevada to

Colorado and New Mexico.

4. C. leptophyllum, N'utt. Erect, often strict, | to 3 feet high, simple or

branched, densely mealy or often nearly glabrous : leaves linear, entire, a half to an

inch long, acute and usually mucronate, rather shortly petioled : flowers in small

dense clusters in dense or interrupted spikelets : sepals strongly carinate, acute :

seed half a line broad.— Watson, Rev. Chenop. 94. C. album, var. leptophyllum,

Moquin in DC. Prodr. xiii^ 71.

In the valleys and mountains from the eastern base of the Sierra Nevada to Dakota and New
Mexico ; also on the sea-coast from Rhode Island to New Jersey.

§ 2. Annual, not mealy, more or less glandular-piibescent, aromatic: seed very

small, not exceeding the dry perianth, often vertical : embryo curved.—
BoTRYOis, Moquin.

* Flowers paniculate or spicate : seeds mostly horizontal, obtusely margined.

5. C. Botrys, Linn. Glandular throughout, erect, a foot or two high, branched :

leaves ovate to oblong, an inch or two long, sinuately pinnatifid and the lobes usually

toothed : flowers somewhat solitary, in numerous slender dift'use axillary [)anicles :

sepals acute, loosely covering the fruit : pericarp persistent : seed scarcely a third of

a line broad.

Sparingly introduced on the Pacific Coast, but common eastward and over much of the Old
World ; near Pyramid Lake, Lemmon. Originally from S. Europe, and frequently cultivated

for medicinal purposes
;
popularly known as "Jenisalem Oak."

6. C. ambrosioides, Linn. Scarcely glandular, erect or ascending, usually

stout and branclied, 2 or 3 feet high : leaves lanceolate, shortly petioled, 2 to

5 inches long, sinuate-dentate ; the upper often small, linear-lanceolate and entire :

flowers in axillary clusters or usually in numerous slender axillarj'- often elongated

spikes along the leafy branches : sepals obtuse, appressed to the fruit : pericarp de-

ciduous.

Introduced from tropical America, and a common weed in many parts of the world, often used
as a vennifuge under the name of " Wormseed "

; in salt-marshes and waste places about San
Francisco and southward to San Diego ; Lake Tahoe, Lemmon. The var. anthelminticum, with
more coarsely toothed leaves and elongated leafless spikes, may also be found.
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* * Flower-cltisters all axillary : seeds mosthj vertical, acutely margined.

7. C. carinatuin, R. Brown. Stems prostrate or procumbent, a half to a foot

long or more, leafy : leaves oblong-lanceolate, sinuately pinnatilid, an inch long or
often much less, on slender petioles : flowers small, in rather loose clusters in all the
axils : sepals incurved, linear-oblong, somewhat thickened on the back : stamen
usually solitary : seed a fourth of a line broad.— Benth. Fl. Austral, v, 102. BU-
tum carinatum & B. glandulosum, Moquin, DC. Prodr. xiiil 81.

An Australian species, found in j'ards and fields in Plumas County (Lemmon, Mrs. Ames)
;

doubtless introduced.

§ 3. Perennial, somenvhat mealy, not glandtdar-pnbescent • fndting calyx dry

:

seed large, subglohose, vertical, exserted: embryo annular.—Agathophyton.
{Blitum § Agathophyton, Moquin.)

8. C. Califomicuin, Watson. Stout, erect, mostly simple, a foot or two high,

from a thick fusiform root : leaves broadly triangular-hastate, 2 or 3 inches long,

acute or acuminate, truncate or sinused at base, sharply and unequally sinuate-den-

tate : flowers in dense clusters in simple terminal spikes : perianth campanulate,
more or less deeply 5-toothed, loosely enveloping the fruit : pericarp persistent

:

seed somewhat compressed, | to 1 line broad. — G. anthelminticum, var. {V) hastatitm,

Moqiiin, 1. c. 74. Blitum Bomis-Henricus, var. erosum, Moquin, 1. c. 85. Blitum
Bonus-IIenricus, Torrey, Pacif. R. Rep. iv. 129. Blitum Caltfornicum, Watson,
Rev. Chenop. 101.

From the Sacramento to Fort Tejon and San Diego ; known in the southern part of the State
as " Soap-]ilant," and used lor cleansing purposes. It much resembles the European species,

C. Bonus-Hcnricus, Linn., fonnerly often cultivated as a potherb.

§ 4. Annual, glabrous calyx becoming more or less fleshy in fruit and often

colored : seed subglobose, mostly vertical, small : flowers in crowded clusters,

axillary or in spikes — Blitum.

9. C. mbrum, Linn. Stout, erect, branching, 1 to 3 feet high : leaves triangu-

lar-hastate to lanceolate, 2 or 3 inches long, acute, cuneate at base, sparingly sin-

uate-dentate, the upper narrowly lanceolate and entire : flower-clusters densely

spicate upon the leafy branchlets : sepals 2 to 5, obtuse, rather fleshy : stamens 1 or

2, or 5 in the terminal flowers : perianth deciduous ; seed occasionally horizontal,

the margin obtuse or acutish, a third of a line broad.— Blitum maritimum, Nutt.

;

Gray, Manual, 408. B. polymorphum, C. A. Meyer ; Watson, Bot. King Exp. 288.

B. ruhrum, Reichenb. ; Watson, Rev. Chenop. 99.

Var. humile. Smaller, prostrate or ascending : leaves ovate to lanceolate, often

hastate, an inch long or less, rarely toothed : flowers in axillary or somewhat spicate

clusters. — C. humile, Hook. Fl. Bor.-Am. ii. 127. Blitum rubrum, var. humile,

Moquin, 1. c.

In saline or alkaline soils through the interior and eastward, and in British America ; Klamath
Lake {Newberry) ; San Diego deseii, Palmer. A variable species, common also in Europe and
Northern Asia; ambiguous between Chenopodium proper and the typical Blitum.

10. C. capitatum. A similar species, with leaves usually more broadly trian-

gular, often somewhat hastate, more acutely sinuate-toothed : flower-clustere mostly

large, in interrupted terminal naked spikes and solitary in the axils of the upper

leaves : calyx becoming fleshy in fruit, and the clusters red and berry-like : seed

somewhat acutely margined, the pericarp adherent.— Blitum capitatum, Linn.
;

Moquin, L c. 83; Watson, Rev. Chenop. 100.

In the mountains from Washington Territory to the Saskatchewan and southward to Utah and
New Mexico, also east along the Great Lakes ; Sierra County {Lemv\on) ; apparently identical

with the plant of Central Eurojie and Siberia. The puli)y bright red calyx gives to the large clus-

ters when ripe the appearance of strawbenies, whence the popular name " Strawberry Blite."
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5. MONOLEPIS, Schrader.

Flowers polygamous, without bracts. Periantli of a single persistent scale-like

or bract-like sepal, not appendaged, becoming dry in fruit. Stamen 1. Styles 2,

filiform. Pericarp membranous, persistent upon the vertical flattened seed. Em-

bryo annular or curved around copious albumen ; radicle inferior.— Low saline annu-

als, glabrous or somewhat mealy, with small alternate petioled fleshy leaves : flowers

small, in axillary clusters.

A small giMius, mostly confined to the interior of North America, including two northern

Asiatic species besides the following.

1. M. chenopodioides, Moquin. Branched from the base: stems 3 to 12

inches long, asceudiug, leafy : leaves lanceolate-hastate or sometimes narrowly spatu-

late, a half to one incli long, entire or sparingly sinuate-dentate, acute or obtuse,

cuneate or attenuate at base, the upper nearly sessile ; lower petioles elongated :

flower-clusters dense, often reddish : sepal fleshy and foliaceous, oblanceolate or

spatulate, often much exceeding the fruit : pericarp fleshy, becoming dry and

minutely pitted, adherent : seed lenticular, or often reniform with a curved embryo,

the margin acutish, half a line long. — DC. Prodr. xiii^. 85, excl. var. ; Watson,

Rev. Chenop. 102. Blituni chenopodioiJes, Nutt.

Throughout the interior, from the Saskatchewan to Northeastern California, Texas and Arizona
;

Sierra County, Lcmmon.

2. M. spathulata, Gray. Resembling small specimens of the last ; leaves all

narrowly obhmceolate or spatulate, half an inch long or less, entire : flowers smaller

;

sepal rarely exceeding the fruit : pericarp minutely papillose, separating from the

minute shining seed, which is less than a quarter of a line broad. — Proc. Am.
Acad. vii. 389 ; Watson, 1. c.

In the Sierra Nevada ; at Mono Pass (Bolander) and in Sien-a County, Lemmon.

3. M. pusilla, Torrey. Very slender, erect, diffusely and dichotomously much
branched from the base, 2 to 6 inches high, often reddish : leaves oblong, obtuse,

entire, scarcely petioled : flowers solitary or few in the clusters, minute : sepals (1

to 3) much shorter than the fruit and evanescent : pericarp thin, adherent, minutely

tuberculate : seed less than a quarter of a line broad. — Watson, Bot. King Exp.

291; Rev. Clienop. 102.

On the dry alkaline flats of Northwestern Nevada, and doubtless of Northeastern California
;

a very distinct and interesting species. ^

6. ROUBIEVA, Moquin.

Flowers perfect or pistillate, without bracts. Perianth deeply campanulate,

3 - 5-toothed, at length saccate and contracted over the fruit, 3 - 5-nerved and net-

veined. Stamens 5, included. Ovary glandular at the top : styles 3, somewhat

lateral, exserted. Pericarp membranous, glandular-dotted, thin and deciduous.

Seed vertical, lenticular ; testa crustaceous. Embryo annular, around copious albu-

men. — A perennial glandular heavy-scented South American herb, with alternate

pinnatilid leaves : flowers solitary or few in the axils.

1. R. multifida, Moquin. Prostrate or ascending, branching and leafy; stems

a foot long or more : leaves lanceolate to linear, | to IJ inches long, acute, deeply

pinnatifld with narrow lobes : fruiting calyx obovate, nearly a line long : seed

small. —DC. Prodr. xiii^ 80 ; Watson, 1. c. 99.

Very sparingly introduced ; Plumas Coimty, Mrs. Ames. Allied to section Botrijois of Chcno-
podium, to which genus it is sometimes referred.
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Atriplex.

7. ATRIPLEX, Tourn.

Flowers monoecious or dicEcious. Staminate flowers without bracts : perianth,

3 - 5-cleft or -parted : stamens as many. Pistillate flowers 2-bracteate, without

perianth or rarely with 2 to 4 distinct hyaline sepals. Bracts erect and appressed,

distinct or more or less united, becoming enlarged and enclosing the fruit, the mar-

gins at length often dilated and the sides thickened or indurated and muricate.

Styles 2, iilitbrm. Fruit compressed
;
pericarp thin and membranous. Seed verti-

cal, with a thin crustaceous or coriaceous testa. Embryo annular, surrounding copi-

ous albumen ; radicle inferior, superior, or lateral. — Herbs or shrubs, mealy or

scurfy ; leaves alternate or rarely opposite ; flowers usually clustered, axillary or

in simple or panicled spikes, the sexes distinct or mingled in the clusters.— Ohione,

Moquin. Pterochiton, Torrey.

About 120 species, distributed over most parts of the globe, Tnairily along the sea-coasts or in

other saline localities ; a few cultivated as potberbs. Fully a third of the species is found in

the United States, especially in the dry and alkaline portions of the interior and southern regions,

forming a considerable part of the characteristic vegetation of such places. The most obvious
sjiecific characters are drawn in many cases from the fruiting bi-acts, which vary much with age

;

hence the satisfactory determination of young flowering specimens may be difficult.

* Annuals, somewhat succulent and mealy : leaves tiiangular-hastate, large : bracts distinct,

mostly triangular or hastate, usually foliaceous-margined.

Spikes naked : male flowers small : lower leaves opposite : seed a line

broad. On the coast. 1. A. patula.
Flowers axillary, subdicecious ; male calyx larger, 5-parted : leaves

alternate, entire : styles included : seed small. Interior. 2. A. piiyllostegia.

Spikes naked : calyx large, 4-parted : leaves alternate, coarsely toothed :

styles exserted : seed minute. Interior. 3. A. spicata.

* * Annuals, not succulent, mealy or scnrfy : leaves smaller : bracts not greatly enlarged, more
or less united, sessile, rarely triangular or hastate.

Fruiting bracts very small, ovate, entire, not margined or appendaged.
Low, very slender : leaves ovate to oblong. 4. A. PUSILLA.

Fmiting bracts small, cuneate or rounded, herbaceously margined and
toothed : leaves alternate, not triangular or hastate.

Bracts cuneate-orbicular, not margined below the middle.

The truncate summit shortly 3-toothed : leaves cordate-ovate, en-

tire : erect, rather stout.

Summit rounded, shortly 3 - 7-toothed : leaves oblong, small, en-

tire : decumbent, slender.

Margin rounded, gash-toothed : leaves lanceolate, sinuate-dentate :

branches spreading, flexuous.

Margin rounded, with short blunt teeth : leaves narrowly lanceo-

late, entire : erect, slender, virgate.

Bracts orbicular, surrounded by a gash-toothed margin.
Erect, stout : leaves lanceolate, entire : bracts 2 to 2^ lines broad.

Fruiting bracts triangular-cordate, coriaceous, not margined : leaves

ovate-oblong, opposite, sessile : decumbent.
Fruiting bracts 2 to 4 lines long, indurated or spongy, rhombic-ovate,

united, the convex sides usually conspicuously muricate and
the margin toothed.

Leaves bj-oad obovate to ovate-oblong, alternate, entire : decumbent.
Leaves triangular-hastate to rhombic-ovate, the lower opposite.

Staminate s|ukes short, dense : leaves jietioled.

Staminate spikes long and slender : leaves sessile : branches distant.

* * * Perennial, mostly dioecious and woody, densely scurfy : leaves mostly alternate.

Fruiting bracts small, suborbicular,

Somewhat sjiongy, muricate, margin toothed : erect shrub with small
entire sessile leaves. 14. A. polycarpa.

5. A. truncata.

6. A. MICROCARPA.

7. A. BRACTEOSA.

8. A. COULTERI.

9. A. CORONATA.

10. A. DECUMBENS.

11. A. LEUCOPHYLLA.

12. A. ARGENTEA.
13. A. EXPANSA.
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Membranous or spongy, not niiiric.ite nor margined.

MoncEcious, herbaceous and procumbent, lealy : leaves sessile, the

lower oj)})osite. 15. A. Californica.
Dioecious, erect and shrubby : spikes in naked panicles : leaves

petioled, ovate to triangular-hastate.

Branches terete, divaricate, rarely spincscent : bracts compressed,

united to alx)ve the middle. 16. A. lentiformis.
Branches angled, spinescent : bracts compressed, distinct. 17. A. ToiiitEYi.

Branches terete, unarmed : bracts conve.v, united to the middle. 18. A. Bueweui.
Fruiting bracts large, thick and scurfy, united at base, not niuricate,

the rounded margins i'ree and entire : erect shrubs.

Bracts sessile : leaves.ovate to oblanceolate, entire, nearly sessile. 19. A. CONFEKTIFOLIA.
Bracts pedicellate : leaves roundetl, acutely dentate, i)etioled. 20. A. HYMENELYTKA.

Fruiting bracts connate, not scurfy nor muricate, with four distinct

broad. Veined and entire or toothed wings : erect shrub, with ob-

lanceolate to linear leaves. 21. A. canescens.

* Monoecwiis annuals, mostly erect, branching, somewhat succulent a7id mealy

:

leaves trlangnlaT-hastate, at least the lower ones, rather large: brads distinct

or nearly so, ovate-oblong to broadly triangular or hastate, the margin and
apex usually foltaceous in fruit : radicle inferior or ascending.

1. A. patula, Linn. Usually stout, decumbent or erect, 1 to 4 feet high, dark

green autl smooth or somewhat mealy : leaves lanceolate to broadly triangular-

hastate, obtuse or acute, entire or coarsely sinuate-toothed, 1 to 4 inches long, peti-

oled, the lower opposite : tiower-clusters dense, in naked spikes or panicles, usually

largely pistillate : staminate calyx small, 5-parted : bracts ovate-rhombic to broadly

triangular or hastate, very variable, often becoming 3 to G lines long, mostly sessile,

the margin usually foliaceous, entire or toothed, the sides sometimes muricate : seed

dark, about a line broad : radicle lateral,

A sjjecies common to this country and the Old World, ranging across the continent, in saline

or brackish localities. The broad leaved form, var. hastala. Gray, is fie([uent in salt-mai'shes

near San Francisco. The more slender var. liltoralis, Gray, with linear-lanceolate or linear

leaves, nirely hastate or toothed, is found on the <.^olumbia Eiver, and jjrobably occurs farther

soutlnvard. The bracts vary greatly in size and form, scarcely exceeding the seed or very large

and cons|)icuous. The leaves are equally diverse, and several species and numerous varieties have
been based upon the various forms of the plant.

2. A. phyllostegisi, "Watson. Erect, | to 1 1 feet high, scurfy-mealy or at length

glabrous : leaves alternate, rhombic-ovate to triangular or hastate, J to 2 inches

long, acute or acuminate, entire or sparingly sinuate, the lower on slender petioles :

flowers nearly dioecious, mostly axillary : staminate calyx 5-parted, a line broad :

bracts linear-lanceolate to cordate-ovate, acute or acuminate, becoming 2 to 6 lines

long and 2 lines wide, sessile or pedicellate, foliaceous ; the sides somewhat indu-

rated in fruit, 3-nerved, the lateral nerves often bi-tuberculate and spongy : pedicels

broader and often spongy above, 3 lines long or less : styles included : seed brown-
ish, scarcely ^ line broad: radicle nearly superior.— liev. Chenop. 108. Obione
])hi/ilosfegia, Torrey ; Watson, I>ot. King Exp. 291.

Hillsides and vallej'.s, in subalkaline soil, in Southern California and "Western Nevada ; Mo-
have Valley (Cooper) ; near Ojai, Pcckham. Apparently nearly as variable as the last; very
distinctly marked in fruit.

3. A. spicata, Watson. Stout, erect, 2 feet high, mealy : leaves alternate,

rhombic-ovate, acute, coarsely and irregularly sinuate-toothed, about 2 inches long,

attenuate to a short petiole: flowers mostly staminate, in dense axillary and terminal

naked and somewhat panicled spikes : staminate calyx large, 4-parted with broad
rounded lobes : bracts nearly concealed by the male flowers, 1 J lines long, ovate-

oblong, api)arently not greatly enlarged in fruit : styles long and exserted : nearly

mature seed | line broad : radicle inferior.— Rev. Chenop. 108.

San Joa([uiu Valley, east of Mount Diablo, in alkaline soil. Brewer. Sparingly collected, and
mature specimens unknown.
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* * Monoecious annuals, not succulent, mostly loiv, more or less white-puberulent
or scurfy : leaves mostly small : bracts not f/?'eatly enlarged in fruit, more or

less muted, sessile : radicle superior (except in n. 4).

•«— Fruiting bracts very small, united, not indurated, ovate, entire, not margined or
in any way appendaged.

4. A. pusilla, Watson. Very slender, mucli branched from the base and leafy,

erect, 3 to 6 inches high, hoary : leaves broadly ovate to oblong-lanceolate, 2 to 4
lines long or the floral ones much smaller, acute, entire, sessile : flowers minute,
solitary, or one of each sex in the axils : calyx deeply 5-cleft ; fruiting bracts half

a line long, acutish, compressed: styles exserted : seed nearly filling the sac; testa

thin.— Rev. Chenop. 110. Obione pusilla, Torrey ; Watson, Bot. King Exp. 291.

In alkaline valleys, Northwestern Nevada.

+- -1- Fruiting bracts small, more or less united, somewhat indurated, herbaceously
margined at least at the summit and toothed ; the sides sometimes muricate,
somewhat 3-Jierved : leaves alternate, not tria?igular or hastate.

H- Bracts cuneate-orblcular, less than Ih lines broad, united to above the middle,
only the truncate or rounded summit margined.

5. A. tnincata, Gray. Hoary, rather stout, erect and mostly strict, 1 to 3 feet

high, simple or sparingly branched : leaves broadly ovate to lanceolate, acute, trun-

cate or cordate at base, sessile or the lower shortly petioled, ^ to 1 1 inches long

:

flower-clusters mostly axillary and androgynous : calyx usually 3 - 4-cleft : fruiting

bracts 1| lines long, cuneate-obovate or fan-shaped with a narrow herbaceous
coarsely (3-) toothed truncate summit, the more or less thickened and convex sides

often somewhat muricate : seed scarcely half a line broad. — Proc. Am. Acad. viii.

398; Watson, 1. c. 111. Obione truncata, Torrey ; Watson, Bot. King Exp. 271.

Frequent in dry valleys from Oregon to Northwestern Nevada.

6. A. microcarpa, Dietrich. Minutely puberulent and slightly hoary, the

numerous slender reddish branches nearly glabrous : stems | to 1 foot long, spread-

ing and decumbent : leaves oblong or oblong-ovate, 3 to 5 lines long, acute at each

end, sessile ; flowers in small axillary clusters, the terminal ones usually more
staminate : calyx deeply 5-cleft : fruiting bracts round-obovate, nearly a line broad

or usually less, the rounded summit narrowly bordered with 3 to 7 small herbaceous

teeth ; sides frequently somewhat muricate or 1-nerved : seed \ line broad.— Wat-
son, 1. c. 112. Obione microcarpa, Benth. Bot. Sulph. 48.

Near San Diego. Specimens from the streets of San Diego (D. Cleveland) differ in being more
farinose, the decumbent herbaceous stems (6 inches long or less) from an a})parently perennial

caudex ; fruiting bracts lai-ger, a line broad or more, and more herbaceously margined, 3-nerved
;

seed \ line broad. They are perhaps A. Coulteri, Dietr.

7. A. bracteosa, Watson. Bather stout, suberect with spreading flexuous

branches, 2 or 3 feet high, mealy : leaves thin, sessile, lanceolate, very acute or

acuminate, | to 1 inch long, acutely sinuate-dentate or the uppermost entire

:

staminate flowers in dense clusters in a naked terminal simple or compound spike :

calyx deeply 5-cleft : fruiting bracts in small axillary clusters, cuneate-orbicular,

1 to 1| lines broad, the upper rounded margin irregularly gash-toothed ; the sides

often somewhat muricate: seed less than half a line broad.— Rev. Chenop. 115.

Obione bracteosa, Dur. & Hilg. in Pacif. R. Rep. v. 13, t. 14.

On Pose Creek {Eecrmnnn), described as forming large bushes ; near San Diego, Palmer.

8. A. Coulteri, Dietrich. Erect, a foot or two high, slender, virgate, rigid,

branched and mealy : leaves lanceolate, attenuate at each end and mucronulate,

entire, rather thick, 4 to 6 lines long, a line broad or less : fruiting bracts in axil-

lary clusters, cuneate-orbicular, a line broad, the rounded margin reaching nearly to
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the base, with short blunt teeth : seed fully a half line broad.
—

"Watson, 1. c. 113.

Obione Coulteri, Moquin, 1. c. 113.

Known only from scanty specimens in the herbarium at Kew, collected by Coulter, probably in

Southern California : said to be perennial and fruticose. The character, as to habit and foliage,

is taken from Mo([uin's description and may be erroneous. See under A. microcarpa.

A. Barclayan'A, Dietr. Slender, with long procumbent branches, somewhat mealy : leaves

obovate and obtuse, on short petioles, or the upper oblanceolate and acutish, 8 to 12 lines long,

rather thick, entire : fruiting bracts in small axillary clusters, cuneate-orbicular, a line broad,

the margin above the middle rounded, coarsely and acutely toothed. — At Magdalena Bay, Lower
California, Barclay ; only imperfect specimens in the Kew herbarium.

•H- ++ Bracts orbicular, 2 to 2^ lines broad, united, surrounded by a gasTi-tooiked

herbaceous margin.

9. A. coronata, Watson. Stout, erect, a foot or two high, branching and leafy,

mealy : leaves lanceolate, entire, | to 1 inch long, acute or acuminate, attenuate to

a short petiole or sessile : flower-clusters axillary, androgynous : fruiting bracts

strongly compressed, the margin nearly as broad as the body, sessile or shortly pedi-

cellate, the sides rarely slightly muricate : seed f line broad. — Rev. Cheuop. 114.

Near Fort Mohave {Cooper) ; San Joaquin Valley, Contra Costa County, Brewer.

•)— -1— H— Fndting bracts coriaceous, triangular-cordate, not herbaceously margined
nor muricate, united- to above the middle : leaves oblong-ovate, opposite, sessile.

10. A. decumbens, Watson. Branching from the base, slender and decum-

bent or procumbent, the stems becoming somewhat woody at base, densely hoary-

scurfy : leaves mostly opposite, cuneate-rounded at base, acute or acutish, | to 1 inch

long or less : staminate flowers in dense clusters in short interrupted terminal spikes;

calyx 5 -cleft : fruiting bracts sessile, slightly cordate at base, acute, 2 lines long and
broad, compressed, entire or slightly denticulate : seed nearly a line long.— Proc.

Am. Acad. xii. 275.

Near San Diego, Palmer.

•—»-»—-»- Fniiting bracts 2 to A lines long, indurated or spongy, rhombic-ovate,

united; the sides more or less convex and ustially conspicuously muricate

;

the Tnargin somewhat herbaceous and toothed.

++ Leaves broadly obovate to ovate-oblong, alternate, entire: decumbent.

1 1

.

A. leucophylla, Dietrich. Stout, densely hoary-scurfy, decumbent or pro-

cumbent : stems a foot or two long, somewhat woody near the base : leaves thick,

^ to IJ inches long, obtuse or acutish, cuneate at base, sessile, 3-nerved : staminate
flowers in dense clusters in very short terminal spikes ; calyx rather large, 5-cleft

:

fruiting bracts in axillary clusters, sessile, 2| to 3| lines long, acute; the sides

usually conspicuously 2-crested ; the narrow margin obscurely toothed or entire :

seed U lines broad. — Watson, Rev. Chenop. 117. Obione leucophylla, Moanin,
1. c. loy.

On the seashore, from San Francisco to San Diego. Described by Moquin as perennial, but
probably only an annual like the last, which it mucli resembles in habit.

++ -H- Leaves triangular-hastate to rhombic-ovate, the loiver opposite.

12. A. argentea, Nutt. Stout, erect or subdecumbent, densely mealy or scurfy,

^ to \\ feet high, branching from the base : leaves rather thick, | to 2 inches long,

acute or obtuse, petioled or the upper sessile : staminate flowers in dense clusters in
the upper axils or in short spikes ; calyx deeply 5-cleft : fruiting bracts shortly
pedicellate in axillary clusters ; the more or less dilated margins not reaching the
base, often bifid at the summit, sharply and deeply toothed ; the sides usually muri-
cate with herbaceously tipped projections or with a double toothed crest : seed a
line broad. — Watson, 1. c. Obione argentea, Moquin.

Sierra County, Lemmon. Frequent in the valleys eastward to Colorado and the Upper Missouri.
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1 3. A. expansa, Watson. Resembling the last, bnt alwaJ^s erect and with more
widely spieaaiuy vir^ate branches : leaves triangular and somewhat hastate, abruptly

acute, sessile or nearly so : starainate spikes usually slender and interrupted, naked
above : fruiting bracts more compressed, the sides often unappendaged and strongly

reticulated. — Rev. Chenop. 116.

Santa Barbara County ( Torre i/) ; dry river-bed near San Diego {Palmer); and eastward to

S. Colorado and New Mexico.

* * * Perennials, mostly dioecious and woody, densely scurfy : leaves alternate

:

radicle mostly superior or ascending.

•*- Fruiting bracts with a toothed margin and the sides muricate : leaves entire.

1 4. A. polycarpa, Watson. Erect, shrubby at base, 2 or 3 feet high, diffusely

much bitinclied ; branches terete, slender, rigid and leafy : leaves thick, obovate to

spatulate, 1 to 5 lines long, mostly very small and fascicled, obtuse, sessile : flowers

in close panicled naked spikes : fruiting bracts somewhat orbicular, 1 to 1 1 lines

long, often much broader, white-scurfy and somewhat spongy, the broad margin

irregularly and sharply toothed, and the sides with two or more conspicuous toothed

crests: seed half a line broad.— Rev. Chenop. 117. Oblone 2mlycar2^a, Torrey,

Pacif. R. Rep. iv. 130.

San Felipe Canon (Palvier) ; near Fort Mohave {Cooper), and eastward on Williams River and
in the valley of tlie Gila, Emori/, Bigelotc.

A. Palmeri, Watson (Proc. Am. Acad. xi. 145). Stout and shrubby at base : leaves olxjvate

or oblanceolatc, rounded or acutish above, attenuate to a short petiole, ^ to 1^ inches long : fruit-

ing bracts cuneate-orbicular, compressed, not united, IJ lines broad, margined above the middle
and irregularly gash-toothed, rarely somewhat muiicate.— Guadalupe Island, Pabner.

A. NuTTAi.Lli, Watson (Kev. Chenop. 116. A. canescens, Nutt.). Erect, branching from the

shrubby base : leaves oblong-spatulate to narrowly oblanceolate, i to 2 inches long, obtuse or

acutish, narrowed to a short jietiole or ses.sile : bracts ovate, strongly convex, united, li to 2 lines

long, acute or acuminate, usually moie or less margined and toothed, and the sides more or les.s

crested. — Very freciuent from Northeastern Nevada to Colorado and the Saskatchewan.

•4- -t- Fruiting bracts sjmill, orbicular or ovate, membranous or spongy, not mar-
gined or muricate : leaves entire.

++ Monoecious, procumbent and rnostly herbaceovs : leaves lanceolate, small, the

lower opjjosite, sessile.

15. A. Califomica, Moquin. Much branched from the base, the slender leafy

stems a foot long or less, densely mealy : leaves ovate- to linear-lanceolate, 3 to

8 lines long, acute at each end : flower-clusters all axillary, the upper ones more

staminate : calyx deeply 4-cleft : fruiting bracts rhombic-ovate, membranous, dis-

tinct, IJ- lines long, somewhat convex : styles included: seed half a line broad:

radicle inferior. — DC. Prodr. xiii^ 98 ;
Watson, 1. c. 110.

Near the coast, from San Francisco Bay to San Diego.

++ ++ Dioecious, ereM and shrvhby : leaves ovate to rhombic or triangular-has-

tate, petioled, alternate : flowers in naked axillary and terminal ptanicled

spikes.

16. A. lentifonnis, Watson. Diff"usely branched, 2 to 12 feet high, the branches

terete with divaricate rigid occasionally somewhat spinescent branchlets, closely

scurfy : leaves ovate- to oblong-rhombic or somewhat hastate, cuneate at base, \ to

H inches long : flower-clusters small : calyx 5-parted : fruiting bracts orbicular, 1 or

2' lines broad, strongly compressed, united to above the middle, the free margins

obscurely crenate : seed dark, | line broad. — Rev. Chenop. 118. Obione lenii-

formix, Torrey, Sitgreaves Rep. 169, t. 14.

In the desert region from Pose Creek {Heermann) to the southern boundary {Palmar), and east-

ward tlirough Arizona.
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1 7. A. Torreyi, Watson, 1. c. Diffusely and rigidly branched, 2 to 5 feet high,

strongly angled ; the branchlets divaricate and spinescent : leaves triangidar-ovate

to -oblong or somewhat hastate, a half to an inch long, abruptly acute : calyx

deeply 4-cleft : bracts orbicular to reniform, a line or two broad, distinct, strongly

compressed, obscurely denticulate : seed light-colored.— Obioue Torreyi, Watson,

Eot. King Exp. 290.

East of the Sierra Nevada in the dry valleys of Nevada, and on the Mohave {Cooper) ; Southern

Utah, Palmer.

18. A. Bre'V^eri, Watson. Stout, 6 feet high or more, grayish-puberulent ; the

branches terete, somewhat flexuous : leaves ovate-oblong, somewhat rhombic, cune-

ate at base, obtuse or abruptly acute, an inch or two long : calyx deeply 4-cleft

:

bracts spongy, ovate to rounded, convex, united at the margin to the middle, entire,

1 to 1 1 lines broad. — Rev. Chenbp. 1 1.9.

On the seashore at Santa Monica {Brewer) and Santa Barbara, Torrcy.

•*— -1— -I— Fruiting bracts large, rounded, thick and scurfy, united at base around
the seed ; the dilated margins free, entire y the sides not muricate : erect

dense/// ivhite-scnrfy shrubs.

19. A. confertifolia, Watson, 1. c. Diffusely branched, 1 to 5 feet high, some-

what spinescent : leaves ovate or obovate to oblanoeolate, 2 to 8 lines long, obtuse

or acutish, cuneate at base, shortly petioled or sessile, entire : flower-clusters small,

axillary : calyx 5-cleft : bracts sessile, 2 to 6 lines long, cuneate-orbicular : seed a

line broad.— Obione confertifolia, Torrey, Frem. Eep. 318. 0. spi/iosa, Moquin,
1. c. 108.

Abundant in dry valleys in the interior from N. Nevada to Utah and S. Colorado and south-

wanl to Northern Mexico.

20. A. hymenelytra, Watson, 1. c. Diffusely branched, 2 or 3 feet high :

leaves deltoid, orbi(;ular or rhombic, | to H inches broad, coarsely toothed, truncate

or cuneate at base, on short petioles : flower-clusters paniculate-spicate : calyx

5-parted : fruiting bracts 3 to 6 lines broad, on- a short thick pedicel, reniform-

orbicular : seed a line broad. — Obione hymenelytra, Torrey, Pacif. li. Rep. iv.

129, t. 20.

In dry valleys from the Colorado eastward through Arizona and S. Utah.

-;—-«—-»—-«— Fruiting bracts connate and indurated, not scurfy or muricate, with

four distinct broadly dilated wings, veined and entire or toothed.

21. A. canescens, James. Erect and shrubby, two feet high or less : leaves

oblanceolate to narrowly oblong or linear, J to 2 inches long, obtuse or acutish, nar-

rowed to the base, entire : flowers mostly dioecious, in panicled spikes : calyx 5-cleft

:

fruiting bracts forming a thick and indurated body 2 or 3 lines long, shortly pedi-

cellate and with a narrow bihd apex, the 4 (rarely 8) broad lateral wings 3 to 6 lines

long, overtopping the free apex and somewhat decurrent upon the pedicel : seed a

line broad. — Watson, Rev. Chenop. 120. Pterochiton occidentale, Torrey, Frem.
Rep. 318. Obione occidentalis & Berlandieri, Moquin, 1. c. 0. tetraptera, Benth.

Bot. Sulph. 48.

A very fre(|uent species in the interior, from Northern Nevada and Colorado to Northern Mexico
and S. California ; San Bernardino to San Diego and eastward.

8. EUROTIA, Adanson.

Flowers dioecious or monoecious. Staminate flowers without bracts : calyx

4-parted : stamens as many, with slender exserted filaments. Pistillate flowers

bibracteate, without perianth. Bracts sessile, obcompressed, united, becoming
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enlarged and membranaceous, densely hairy, not winged or appendaged. Styles 2,

somewhat hairy, exserted. Fruit oblong-ovate, sessile, the pericarp membranous

and rather firm, pubescent. Seed vertical, obovate, with simple membranous testa.

Cotyledons broad and green: radicle inferior.—Low stellately tomentose under-

shrubs ; leaves alternate, entire j flowers in small axillary and somewhat spicate

clusters.

Only two other species are known, belonging to Asia and Southern Europe.

1. E. lanata, Moquin. AVhite-tomentose throughout (becoming rufous), a span

or two high, woody below, with strict ascending leafy branches : leaves linear to

narrowly lanceolate, obtuse, ^ to 1^ inches long, margins revolute : calyx-lobes ovate,

acute, hairy : fruiting bracts lanceolate, 2 or 3 lines long, nearly covered by 4 dense

spreading tufts of long silvery-white hairs, and beaked above with two short erect

horns : utricle filling the cavity and loosely enveloping the seed, which is 1| lines

long. — DC. Prodr. xiii^. 121 ; Watson, Rev. Chenop. 121.

In subalkaline soils eastward of the Sierra Nevada from Oregon to the Saskatchewan, and south-

ward to Nevada and New Mexico. Abundant in some valleys and valuable as a winter forage

plant ; usually known as " White Sage," or " Winter Fat," and of good repute as a remedy for

intermittents.

9. GBAYIA, Hook. & Am.

Flowers dioecious or sometimes monoecious. Staminate flowers without bracts :

calyx mostly 4-parted : stamens 4 or 5, with short subulate filaments. Pistillate

flowers bibracteate, without perianth. Bracts membranous, strongly obcompressed

and united into an orbicular sac with a small naked orifice at the apex, enlarged in

fruit, net-veined and wing-margined. Styles 2. Pericarp thin and membranous.

Seed vertical, orbicular, with thin membranous testa. Radicle inferior. — Slightly

scurfy or mealy undershrubs ; leaves alternate, entire ; flowers small, in axillary

clusters or terminal spikes. Only the following species.

1. Gr. polygaloides, Hook. & Am. Erect, diffusely branched, 1 to 3 feet

high, the branches frequently spinescent : leaves glabrous or at first with the young

branches somewhat mealy, rather fleshy, oblanceolate or spatulate to obovate, 6 to

15 lines long, obtuse or acute, narrowed at base and sometimes petioled : staminate

flowers in axillary clusters ; the pistillate mostly spicate : fruiting bracts 3 to 6 lines

in diameter, sessile, glabrous, emarginate, thin, white or pinkish, a<lherent below to

the pedicel of the ovary : styles slender, at first exserted : seed nearly central,

about f line broad.— Bot. Beechey, 387; Hook. Icones, t. 271; Watson, Rev.

Chenop. 122. G. spinosa, Moquin, 1. c. 119.

Frequent in alkaline soils eastward of the Sierra Nevada from the Columbia River to Wyoming,
Utah and Southeastern California.

G. Brandegei, Gray, Proc. Am. Acad. xL 101, of S. W. Colorado, is lower and unarmed,

more mealy, with linear-spatulate leaves ; fruit smaller (3 lines broad), slightly mealy, retuse at

base, .sometimes 3-winged ; wings somewhat undulate ; ovary sessile ; style short, included.

10. CORISPERMUM, Ant. Jussieu. Bug-seed.

Flovrers perfect, witliout bracts. Perianth of a single hyaline ovate or rounded

sepal, erose or lacerate at the apex (rarely of 2 or 3), sometimes wanting. Stamens

1 to 5, unequal. Styles 2, slender. Fruit vertical, compressed, piano- or concavo-

convex, elliptic, the margin acute or narrowly winged
;
pericarp membranous, closely

adherent to the seed. Embryo green, slender, surrounding the copious somewhat
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fleshy albumen : radicle inferior.— Low branching pale-green annuals ; leaves alter-

nate, sessile, mostly narrow ; flowers spicate, solitary in the axils of reduced bracts.

A genus of 8 or 10 species, of Eastern Europe and Central Asia, a single species also American.

1. C. hyssopifolium, Linn. Somewhat floccose- or villous-pubescent, at least

when young, ^- to 1^ feet high, erect, rather rigid : leaves linear, f to 1| inches

long, cuspidate ; the floral bracts from linear-lanceolate to ovate, membranously mar-

gined : spikes short and close, becoming more or less elongated : central stamen

longest, the lateral ones partially developed or wanting: fruit broadly elliptical, \^
or 2 lines long, narrowly winged, obtuse, often mucronate with the persistent styles.

A variable species of wide range, found from Point Barrows and the mouth of the Mackenzie

to the Columbia and N. Illinois, and southward through the interior to Chihuahua and New
Mexico ; not differing from Old World fonns.

11. SALICORNIA, Toum. Glasswort. Samphire.

Flowers mostly perfect, deeply sunk by threes in the rhachis of the jointed

spike, in the axils of cup-shaped decussately opposite bracts, the lateral ones of each

cluster lower and often only staminate. Calyx a fleshy rhomboidal sac with an

anterior opening (or formed by two bracts united above and below), enclosing the

flower and fruit, adherent by a narrow line to the rhachis, at length thickened and

spongy and finally deciduous. Stamens 1 or 2, with large oblong anthers on short

filaments, exserted in flower. Styles 2 or 3, short. Pericarp membranous, adherent

to the vertical obovate-oblong seed. Albumen very small, lateral : embryo folded,

thick, green : radicle inferior.— Low fleshy leafless saline plants, mostly herbaceous,

with oppositely branched jointed stems ; spikes cylindrical.

Eight species or more are recognized, distributed over most sea-coasts excepting on the Asiatic

side of the Pacific, and in saline localities. The specific charactei's are obscure, especially in

dried specimens, and the species are not easily defined.

1. S. ambigua, Michx. Perennial and somewhat woody at base, the stems
decumbent and rooting at the joints or ascejiding, a half to a foot long or more,
with slender mostly simple branches : spikes slender (usually narrower than the

stem), ^ to 1 inch long, short-jointed, with short acute or acutish bracts : flowers

nearly equal in height and in fruit nearly equalling the joint : seed pubescent, \ line

long. — Watson, Kev. Chenop. 125. Arthroaiemum, amhignum & A. fruticosum,

var. Californicum, Moquin in DC. Prodr. xiii^. 151. *S'. fruticosa, var. ambigua,
Gray, Manual, 410.

On the sea-coast from Oregon to San Francisco, and on the Atlantic side from New England to
Florida ; resembling S. fruticosa of the Old World.

S. HEKBACEA, Linn. A low annual, erect, branching, with longer jointed spikes ; the middle
flower twice higher than the lateral ones. — It is reported as collected in Oregon, and occurs in
saline localities in the interior and on the eastern coast ; may be found in N. E. California.

12. SPIROSTACHYS, Ungem-Stemberg.

Flowers perfect, densely spiked, by threes in the axils of spirally ranked fleshy

sessile bracts. Perianth of 4 (rarely 5) concave carinate sepals, imbricated and more
or less united, becoming somewhat spongy and covering the fruit. Stamens 1 or 2

:

filaments slender, at length exserted. Styles 2, rarely 3, usually distinct. Fruit

oblong, with membranous free pericarp. Seed vertical, oblong, with double mem-
bi-anous testa. Embryo green, nearly surrounding the rather copious albumen :

radicle inferior : cotyledons short. — Saline shrubs, with alternate naked branches.
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the branchlets green and fleshy, jointed, with short scale-like leaves. — Syst. Salic.

100. Heterostachys, Ung.-Sternb. in Att. Cong. Intern. Bot. 1876.

The genus was founded upon the one other species, S. RiUeriana of South America and the
West Indies. The generic name has recently been changed by the author io Heterostachys, but
upon hardly sufficient grounds.

1. S. OCCidentalis, Watson. Erect, diflfusely branched, 2 to 5 feet high : scale-

like leaves broadly triangular and acute, amplexicaul, often nearly obsolete : spikes

numerous, sessile or nearly so, cylindrical, 3 to 10 lines long, densely flowered

;

bracts rhoniboidal, crowded, persistent : flowers slightly exserted, at length decidu-
ous : seed less than \ line long.— Rev. Chenop. 1 25. Arthrocnemum macro-
stachyum, Ton-ey, Bot. Mex. Bound. 184. JIalostachys ocddentalis, Watson, Bot.
King Exp. 293.

Confined to strongly alkaline or saline localities ; frequent in the Great Basin from Northern
Nevada to Arizona and Western Texas ; in the San Joaquin Valley, near the Sacramento, Brewer.

13. SUiEDA, Forskal. Sea Blite.

Flowers perfect or rarely polygamous, minutely bracteolate. Calyx 5-cleft or

-parted, fleshy ; the lobes unappendaged or more or less strongly carinate or crested

or at length somewhat winged, enclosing the fruit. Stamens 5. Styles 2, rarely

3 or 4, short and rather thick. Pericarp membranous, free or slightly adherent to

the vertical or horizontal lenticular seed. Testa shining, black and crustaceous.

Embryo spiral, the radicle exterior. Albumen lateral and scanty or wanting. —
Saline herbs or shrubs ; leaves alternate, fleshy, subterete ; flowers axillary along

the branches, clustered or solitary, sessile. — Chenopodina, Moquin. Schoberia,

C. A. Meyer.

A widely distributed genus of perhaps 30 or more species. On account of their succulent na-
ture the plants are nmch changed by drying and the specific differences obscured. Besides the
following, two or three other species are found on the Atlantic Coast and in the interior.

* Annuals.

1. S. difiiisa, Watson. Erect, 1 to 1^ feet high, diffusely branched with usually

elongated slender flexuous branches, smooth or more or less pubescent, the whole

plant green or purple : leaves linear, semiterete, narrow at base, acute or acuminate,

a half to an inch long, the floral ones similar but shorter, usually rather distant on

the branches : clusters 2 - 4-flowered : calyx cleft to below the middle, not carinate

or appendaged : seeds mostly vertical, half a line broad, very smooth.— Eev.

Chenop. 88. S. maritima, Watson, Bot. King Exp. 294.

Common in the alkaline valleys of the interior, from N. £. Califoniia to the Upper Missouri,

and southward to Northern Mexico and the Rio Grande.

2. S. depressa, Watson. Low and mostly decumbent, branching from the

base, with usually short ascending leafy branchlets : leaves linear, broadest at base,

semiterete, :^ to 1 inch long, the floral ones oblong- to ovate-lanceolate or ovate,

acute, rather crowded : calyx cleft to the middle somewhat unequally, one or more

of the acute lobes strongly carinate or crested : seed vertical or horizontal, half a line

broad, very lightly reticulated. — Bot. King Exp. 294; Rev. Chenop. 89. Salsola

depressa, Pursh.

Var. erecta, Watson. Erect, a foot or two high, with very narrow leaves and

narrower bracts.— Rev. Chenop. 90.

From the Sierra Nevada eastward to the Saskatchewan and Colorado ; near Fort Tejon, Blake.

S. OCCIDENTALIS, Watson, 1. c, is a similar little known species of N. E. Nevada, erect and

slender, with flexuous spreading branches ; leaves linear, narrow at base
;
perianth at length sur-

rounded by a transverse irregularly lobed wing.
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* * WoodijA>ased perennials.

3. S. Californica, Watson. Stout, 2 or 3 feet high, with herbaceous ascending

very leafy bram^hes, smooth or somewhat pubescent : leaves broadly linear, not

wider at base, a half to an inch long, acute, crowded upon the branchlets : flowers

large, 1 to 3 or more in the axils
;
perianth cleft nearly to the base, the lobes not

appendaged : seeds vertical or horizontal, nearly a line broad, faintly reticulated.—
Kev. Chenop. 89.

In salt-marshes on the coast, about San Francisco.

4. S. Torreyana, Watson. Erect, 2 or 3 feet high, with herbaceous leafy

branches, smooth or tomentose : leaves linear, subterete, narrow at base, ^ to 1|-

inches long, mostly acute, the floral ones similar : clusters several-flowered : perianth

rather large, deeply cleft : seed vertical, f line broad, finely tuberculate.— llev.

Chenop. 88. Clienopodina Moquini, Torrey, Pacif. R. Rep. vii, 18.

Santa Baibai-a to San Diego and eastward, and through the interior fi-om Northern Nevada to

Colorado and Northern Mexico. Resembling .S". fruticosa of the Old World.

5. S. sufi&utescens, Watson, 1. c. Shrubby or somewhat so, 2 or 3 feet high,

with slender ditt'use or divaricate leafy branches, which are more or less tomen-

tose : leaves numerous, mostly small, half an inch long or less, linear to narrowly

oblong, narrow at base, obtuse or acute : flowers solitary or clustered, small, shortly

lobed : seed mostly vertical, less than | line broad, very obscurely tuberculate.

In alkaline valleys from Southern California to the Rio Grande.

14. SARCOBATUS, Nees. Grease-wood.

Flowers moncecious or dioecious, without bracts, dimorphous. Staminate flowers

in terminal aments, Avithout perianth : stamens 2 to 5, irregularly arranged under a

stipitate peltate scale ; filaments very short ; anthers fleshy. Pistillate flowers axil-

lary, solitary or rarely clustered. Perianth a compressed ovate sac, adherent at the

contracted somewhat 2-lipped apex to the base of the stigmas, laterally margined

by a narrow erect slightly 2-lobed border, which becomes at length a broad circular

horizontal membranous veined wing. Ovary thin and hyaline, nearly filled by the

ovule. Style lateral, slender, adherent to the perianth, and terminated by two

thick exserted unequal stigmas. Seed vertical, with a double transparent mem-

branous testa. Embryo spiral, green, without albumen : radicle inferior.—A rigidly

and divaricately branched somewhat spinescent shrub, of saline localities; leaves

fleshy, alternate, linear.— PI. Neuwied, 20. Fremontia, Torrey.

1. S. vermiculatus, Torrey. Erect and scraggy, 2 to 8 feet high, leafy, gla-

brous or the young twigs grayish puberulent ; branches with a smooth white
bark, spiny or spinescent : leaves | to 1^ inches long, a line or two wide, narrow
at base : staminate spikes terminal, cylindrical, ^ to 1 inch long, narrow ; the per-

sistent scales spirally arranged, rhombic-ovate, acute : stamens about 3, soon decidu-

ous : fruiting calyx coriaceous, 2 or 3 lines long, the wing 3 to G lines broad :

pericarp distinguishable with difficulty: seed half a line in diameter.— Emory's
liep. 149 ; Watson, Rev. Chenop. 86 ; Engelm. in Simpson's Rep. 445. Batis {f}

vermictdata, Hook. El. Bor.-Ara. ii. 128. Sarcohatus Maximiliani, Nees ; Seubert,

Bot. Zeit. ii. 753, t. 7. Fremontia vermicAilaris, Torrey, Frem. Rep. 95 & 317, t. 3.

Frequent in the alkaline valleys of the Great Basin, from the Sierra Nevada eastward to the
Upper Missouri and the headwaters of the Platte and Canadian, and southward to the Gila

;

the most prevalent of the several shrubs bearing the name of "Grease-wood." The wood
is very compact and hard, of a light yellow color, but the stems rarely exceed 2 or 3 inches in

diameter, and are usually knotted and twisted ; the bush, however, though small is valuable for

fuel, and often the only resource.



60 BATIDE^. Batis.

Order LXXX. BATIDE^.

Formed for a single genus and species of wholly doubtful affinity, a fleshy mari-

time shrub, which from its aspect rather than its characters is here placed next the

Chenopodiaceoe, its true relationship being undetermined.

1. BATIS, P. Browne.

Flowers dioecious, bracteate, in oblong axillary sessile ament-like spikes. Stami-

nate flowers free, with a campanulate 2-lipped calyx. Stamens 4, alternate with as

many unguiculate petals. Pistillate flowers 8 to 12, united into a fleshy spike,

without perianth. Ovaries coherent (becoming a fleshy ovoid-conical fruit), 4-celled,

with a single erect anatropous ovule in each cell : stigma sessile, thick and capitate.

Seed with a membranous testa and no albumen, erect, oblong. Embryo slightly

curved; radicle inferior, very small.— A low seaside shrub, with opposite entire

fleshy leaves, without stipules.

1. B. maritima, Linn. Glabrous: stems branched and straggling, 3 or 4 feet

long, usually prostrate : leaves linear to obovate-oblong, an inch long, narrowed to the
base : spikes solitary in the axils along the branches ; the staminate 2 to 4 lines

long, 12 - 20-flowered ; the pistillate a line long, becoming 6 to 8 lines in fruit:

bracts obtuse or acute, entire, in 4 vertical rows, of the male spikes imbricate and
persistent, of the female deciduous : petals white, with rhomboidal limb : stamens
exserted : fruit with spongy pericarp and tough and coriaceous endocarp, the seed

a line long or less. — Torrey, Sraithson. Contrib. 1853, t. 11 ; A. DC. Prodr. xvii.

35 ; Baill. Diet. Bot. 1. 382, figs.

Collected only near San Diego {Parrii), but frequent in the West Indies and on the neighbor-
ing mainland (Tampa Bay, Florida), and also found in the Sandwich Islands. With the habit

of the Chenopodiaceoe, but differing widely in some of its characters.

Order LXXXI. LAURACE^.

Aromatic trees and shrubs, completely distinguished by the minutely punctate

alternate simple leaves, always with entire (i. e. not serrate) margins, no stipules,

a perianth of 4 or 6 sepals more or less imbricated in two series in the bud, anthers

opening by one or two uplifted valves to each cell, a single style and stigma, and

a 1-celled free ovary which contains a solitary suspended anatropous ovule and

becomes a drupaceous or baccate fruit. Embryo filling the seed, with large plano-

convex cotyledons and a short included radicle. Flowers either perfect or dioecious,

mostly in cymes or clusters, small ; the perianth usually colored (white or yellow-

ish). Stamens definite or somewhat indefinite, in 3 or 4 series, some of them not

rarely sterile ; the inner ones often 2-glandular at base and with extrorse anthers.

(Cassytha, a tropical genus, is leafless, scentless, and parasitic-climbing in the man-

ner of Cuscuta?)

A large order of 50 genera and 900 species, chiefly of the tropical regions of Asia and America,

and yielding valuable timbers and other products. It includes various Cinnamon, Cassia, and

Camphor trees, the Laurel or Sweet Bay, and the Sassafras. Seven species of five genera are

found in the Atlantic States, but the only representative on the Western Coast is the following,

belonging in the principal suborder Laurinece to the tribe Litsceacecc, having the umbels or clusters

of flowers included before expansion in a 4-6-leaved caducous involucre.
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1. UMBELLULARIA, Nutt. Mountain Laurel. Spice-Tree.

Flowers perfect, in pedunculate umbels which are included before expansion in

involucres consisting of 4 broad caducous bracts : calyx deciduous, 6-parted : stamens

9, inserted on the throat in 3 rows, the 3 inner with a fleshy 2-lobed stipitate gland

on each side of the base, alternating with 3 ligulate staminodia ; anthers 4-celled,

4-valved, the outer intvorse, the inner extrorse : stigma dilated, somewhat lobed :

drupe subglobose, subtended by the thickened base of the calyx.— Arborescent,

with alternate petioled thick and evergreen leaves, very odoriferous : inflorescence

terminal or axillary. A single species.— Benth. & Hook. Gen. PI. iii. 162.

1. U. Californica, Xutt. A handsome shrub or tree, 10 to 70 feet high or

more, the young branches, petioles, and inflorescence somewhat puberulent : leaves

green and shining, lanceolate-oblong, acute at each end or sometimes rounded at

base, 2 to 4 inches long, short-petioled : peduncles in an apparently terminal panicle

or solitary in the upper axils, 6 to 1 2 lines long, 6-1 0-flowered ; involucral bracts

ovate, imbricated
;

i)edicel3 1 to 5 lines long, usually bracteate at base : sepals yel-

lowish green, \\io 2^ lines long, oblong to ovate; stamens included: drupes on

short stout axillary or terminal ])eduncles, solitary or 2 or 3 together, ovate-elliptical

or globose, nearly an inch long, becoming dark purple with thin pulp and stone.—
Sylva, i. 87. Laurus regia, Dougl. Comp. Bot. Mag. ii. 127. Tetranthera Cali-

fornica, Hook. & Arn. Bot. Beechey, 159. Meissner, DC. Prodr. xv^ 193; ^^ew-

berry, Pacif B. Rep. vi. 24, fig. 3. Oreodaplme Californica, Nees, Syst. Laur. 463

;

Hook. Bot. Mag. t. 5320. Drimophyllum paiiciflorum, Nutt. Sylva, i. 85, t. 22.

From Douglas County, Oregon {BoncflaR), to San Diego, flowering in March and April, the
fruit ripening in July and persistent until the next year. In the more southern localities and in

the Sierra Nevada it rarely exceeds 10 or 20 feet in height, but northward it becomes a large tree

4 to 6 feet in diameter and 100 feet high or more, the timber very handsome and valuable, much
used for ornamental wainscoting and furnishing. The foliage is exceedingly acrid, exhaling when
bruised a very pungent aromatic effluvium wiiich excites sneezing. The tree is known by various
names, as California Olive, California Laurel, Cajejint, etc. The inflorescence is at first appar-
ently terminal but usually becomes axillary by the prolongation of the branch. Few of the flow-

ers set fruit, rarelj' more than one or two in a cluster.

Order LXXXII. THYMELEACE-SI.

Shrubs or small trees, distinguished by a very tough fibrous inner bark, perfect

flowers, a gamosepalous petaloid perianth bearing on its tube usually twice as many
stamens as there are lobes, introrse anthers dehiscing longitudinally, and a pistil of a

single carpel, the ovary usually containing a single anatropous ovule suspended from

the summit of the cell. Fruit usually a berry : embryo filling the seed, with plano-

convex cotyledons.— Flowers axillary or terminal, often fascicled.

An order of nearly 40 genera and over 300 species, largely of the warm extra-tropical regions of
Africa and Australia, remarkable for the toughness of the bark and burning acridity of the juice.
Various species have furnished material for cordage and paper, and others have been employed for
medicinal purposes or for dyeing

; some, as Daphm Mezereum, are cultivated for ornament. The
following is the only North American genus.

1. DIRCA, Linn. Leatherwood.

Flowers perfect
: perianth light-yellow, glabrous, tubular-funnelform, the limb

obliquely truncate, 4-lobed or repandly toothed. Stamens 8, attached near the
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middle of the tube, exserted, tlie alternate ones shorter. Ovary glabrous : stylo

filiform, nearly terminal, exceeding the stamens : ovule solitary. Drupe oval, naked,

reddish. — Much branched shrubs, with short-jointed branchlets ; leaves alternate,

deciduous, oval-obovate, on very short petioles, the bases covering the buds of the

next year ; flowers in axillary clusters of 3 or 4, involucrate with as many densely

hairy scales and preceding the leafy branchlets. Only two species.

1. D. OCCidentaliS, Gray. A diffuse .shrub 3 or 4 feet high : leaves obovate to

oval, 1 to 2| inclies long, rounded or cuneate at base, obtuse or acutish, with the

branchlets somewhat villous, becoming glabrous : scales of the involucre wliite-

villous, 3 to 5 lines long : flowers nearly sessile, 3 or 4 lines long, ratlier deeply
3 - 4-lobed, the roundetl slightly spreading lobes a line long : stamens inserted below
the middle of the tube. — Proc. Am. Acad. viii. 631. D. palusiris^ Torrey, Pacif.

P. Rep. iv. 133.

Frequent in ravines on the eastern slope of the Oakland Hills, flowering in April ; the mature
fruit has not been collected. It differs from I), palustris, Linn., of the Atlantic region, mainly iu
the deeper calyx-lobes, lower insertion of the stamens, sessile flowers, and whiter involucre.

Order LXXXIII. EL^AGNACE^.

Shrubs or small trees, without tough bark, the foliage scurfy throughout with

scarious silvery or brown scales, with regular flowers mostly dioecious, the perianth

herbaceous or colored within, its tube lined with a prominent disk bearing the sta-

mens, enclosing the 1 -celled ovary, and becoming pulpy or spongy without and

bony within ; style terminal ; fruit a membranous akene, closely covered by the

drupe-like calyx-tube, and the seed erect, with scanty albumen ; radicle inferior and

cotyledons narrower : otherwise nearly as the last order. Flowers solitary or vari-

ously clustered in the axils of the branchlets.

A small order of 4 genera and about 30 species, chiefly of tropical or subtropical Asia ; only 4

species of 2 genera are North American. The second genus, E/miynus, of the Rocky Mountains
and eastward, is distinguished by having perfect flowers with only 4 stamens.

1. SHEPHERDIA, Nutt. Buffalo-Berry.

Flowers dioecious. Staminate perianth 4-parted, the lobes spreading, valvate in

the globular bud. Stamens 8, alternate with as many lobes of a thick disk ; fila-

ments free, shorter than the limb. Pistillate flowers with oblong-tubular perianth

;

limb 4-cleft, erect, and the throat closed by the lobes of the disk. Style persistent

;

stigma lateral. Fruit berry-like, with a smooth shining compressed seed.— Leaves

opposite, deciduous ; flowers small (the staminate larger), shortly pedicellate. Only

the following species.

1. S. argentea, Nutt. A somewhat spiny shrub, 5 to 18 feet high : leaves

silvery on botli sides, mostly oblong, obtuse, cuneate at base, 1 to 1-| inches long:

staminate flowers 1| lines long, the pistillate 1 line: fruit a smooth ovoid scarlet

berry, 2| lines long, acid and edible, nearly sessile. — Genera, ii. 240. *S'. elceag-

noUles, Nutt. in Proc. Acad. Philad. vii. 50.

East of the Sierra Nevada, from Mono Lake northward to British America and the Saskatche-

wan, and in the mountains south to New Mexico. Flowers forming and sometimes opening in

the autumn : fruit ripening in July, often abundant.
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S. Canadensis, Nutt., a low shrub with rusty scurf, elliptical or ovate leaves, and yellowish-

red insipid fruit, ranges from the Columbia Kivcr across the continent, and in tlie Rocky Moun-
tains southward to Kew Mexico. It may be found in the mountains of N. California. The only

other species, S. iiotundifolia, Parry, with small crowded rounded leaves and scurfy fruit, is

pecidiar to the mountains of S. Utah.

Order LXXXIV. URTICACEiE.

Herbs (our species), with watery juice and thin tough fibrous bark, petioled

stipulate leaves, and often armed with stinging hairs ; flowers monoecious or dioe-

cious, usually green, the perianth 3 - 5-parted or -lobed, with as many stamens

opposite the lobes, filaments inflexed in the bud and straightening elastically

;

ovary simple, free, ovoid, with an erect orthotropous ovule, becoming an akene or

drupe in fruit ; style or stigma simple, the latter often tufted ; seed albuminous,

with straight axile embryo and superior radicle. Flowers usually in racemed or

panicled cymes, with small persistent bracts.

Mainly a tropical or subtropical order, of over 40 genera and 400 species, the following genera

being the only ones tliat are largely represented in temperate regions. The value of the order

lies in the great tougliness of the cortical fibre, which in the Eernie or Cliina Grass {Bcehmeria,

nivea) is also remarkably white and silky. The following orders, which appear to have no
indigenous representatives in the Californian flora, are by some authorities considered as suborders

of Urticacece.

The CaxnabacejE, which include the Hemp {Cannabis sativa, Tiinn.) and Hop {Humulus
Litpalics, Linn.), are distinguished by the fertile calyx of a single scale-like sej)al, 2 styles, a pen-

dulous seed without albumen, and the embryo hooked or coiled. Hemp is an erect tall annual,

with digitate leaves, a native of Asia and found elsewhere frequently as an escape from cultiva-

tion. The Hop, a twining herbaceous perennial with palmately lobed leaves, a native of Europe
and N. Asia, and extensively cultivated, is indigenous in the mountains from British America to

New Mexico, but has not been found in California.

The Ulmace^ and CELTiDAOKiE include trees or shrubs with fugacious stipules, straight fila-

ments, 2 styles, and a suspended seed ; the former having perfect flowers, extrorse anthers and a
winged or crested fruit ; the latter polygamous flowers, introrse anthers, and the fruit a drupe.
The Ulmacece are represented in America by the Elms and Planera, which are confined to the
Atlantic States; the CcUidacem by several species of the genus Cc/tis or Hackberry, some of which
approach the borders of the State. — C. keticulata, Torrey. Somewhat pubescent with short
spreading hairs ; leaves thick, very rough and strongly reticulated, 2 to 4 inches long, oblicjuely

ovate, cordate at base and shortly acuminate, sharply serrate or .sometimes partinlly entire ; fruit

3 lines or more in diameter, on slendia- pedicels 5 to 7 lines long. Of New Mexico and Texas,
Oregon (C. Dowilasii, Planch.), and apparently also from the Cerros Islands of Lower California,

Vcitch. — C. BKEVii'ES, Watson. Slightly pubescent; leaves rather thin, minutely scabrous
above, prominently reticulated beneath, 12 to 18 lines long, obliquely ovate-oblong, acuminate,
rounded or shortly cuneate at base, entire ; fruit nearly 3 lines long, on slender pedicels 2 lines

long, about equalling the veiy slender petioles. Near Camp Grant, S. E. Arizona, Dr. J. T.
Rothrock (n. 367) on Lieut. Wheeler's Expedition, 1874 ; described as a tree 20 feet high and
18 inches in diameter, with light-colored bark. —^ Another form, referred to C. accidentalis, var.

pumila, in Bot. King Exp. 321, but probably distinct, ranges from Idaho to E. Nevada and S.

Utah.

The MoiiACE.E are another closely .allied order of trees or .shrubs, with milky juice, fugacious
stipules, minute monoe;jious or dicecious flowers in close spikes or heads or often on an open or
closed receptacle, becoming fleshy in fruit. To this very important order belong the Fig (Ficus),
which includes the Banyan and many India-rubber trees, the Poison Upas {Antinris foxicarin),
the Mulberry (Morus), the Paper Mulberry (Broussonefia papi/rifera), the Osage Orange (Madura
aurantiaca), the Breadfruit, and numerous others yielding various useful ])roducts. Scairely
half a dozen species are natives of North America ; only the following appioaches the borders of
California. — Menus MrcnopirvLLA, Buckley, Proc. Acad. Philad. 1862, 8. A small tree 15 to
20 feet high ; leaves more or less pubescent, at length scabrous, ovate, often sonnnvhat cordate at
base, acuminate, serrate, sometimes lobed, usually an inch or two long ; staminate amcnts less

than half an inch long ; fruit small, black and sour. Frequent in Texas and ranging west to
Prescott, Arizona, Palmer.
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* Beset with stinging hairs : leaves opposite, dentate, stipulate : akene compressed.

1. Urtica. Sepals 4, distinct, the inner ones largest in the fertile flowers and enclosing the
akene.

2. Hesperocnide. Staminate calyx 4-parted
;
pistillate tubular, unequally 2 - 4-toothed and

enclosing the akene.

* * Unarmed : leaves alternate, entire, without stipules : akene ovoid.

3. Parietaria. Inflorescence involucrate-bracted. Staminate calyx 4-parted
; pistillate tubular-

campanulate, 4-lobed, enclosing the akene.

1. URTICA, Tourn. Nettle.

Flowers monoecious or dioecious, green, clustered in axillary geminate racemes,

spikes or loose heads, without bracts : staminate flowers on jointed pedicels, with

4 sepals, 4 stamens, and a rudipaentary cup-shaped ovary ; the pistillate with 4

sepals, the 2 outer small and spreading, the inner erect, becoming membranous and

enclosing the flattened ovate akene : stigma sessile, capitate, tufted : albumen scanty.

— Herbs, armed with stinging hairs, with obtusely 4-angled sulcate stems ; leaves

opposite, serrate, with distinct lateral stipules ; fruit persistent.

A wide-spread genus in temperate and subtemperate regions, of 30 or 40 species, about a third
American.

* Perennials, with running rootstoclcs : inflorescence unisexual; panicles usually

exceeding the petioles: stipules large, entire.

1. U. holosericea, Nutt. Tall and stout, 5 to 8 feet high, more or less bristly,

finely and densely tomentose especially on the lower side of the leaves : stipules

membranous, | inch long, oblong, obtuse or acute ; leaves thick, oblong- to ovate-

lanceolate, acuminate, 2 to 4 inches long, rounded or subcordate at base, coarsely

serrate, on short stout petioles : staminate flowers in loose slender diffuse panicles

nearly equalling the leaves
;

pistillate panicles denser and shorter : inner sepals

ovate, densely hispid, ^ line long, about equalling the broadly ovate akene. — PI.

Gambel. 183 ; AVatson, Proc. Am. Acad. x. 349. U. trachycarpa, Weddell,

Monogr. 95, & DC. Prodr. xvi\ 58, U. dioica, var, otcidentalis, Watson, Bot.

King Exp. 321.

Throughout the State, and eastward to Utah ; especially common in S. California. Nuttall

describes the leaves as sometimes (probably the lowest ones) a span long and long-petioled.

2. U. Breweri, Watson. Tall and stout, grayish with a short somewhat hispid

pubescence or nearly glabrous, and with scattered bristles : stipules membranous,

oblong-lanceolate : leaves thin, finely pubescent, soon glabrate or roughish above,

ovate to oblong-lanceolate, 2 to 6 inches long, acute or acuminate, rounded or

slightly cordate at base, coarsely serrate, on slender petioles 1 to 3 inches long or

more : flowers in short open panicles scarcely exceeding the petioles : sepals obovate

or rounded, obtuse, minutely hispid, nearly a line long and nearly twice longer than

the broadly ovate akene.— Proc. Am. Acad. x. 348 ; Eothrock, Bot. Wheeler, t. 25.

Frequent about Los Angeles {Brewer) and ranging eastward to S. Colorado {JVolf) and "W.

Texas, Bigelow.

3. U. Lyallii, Watson, 1. c. Tall, rather slender, more or less pubescent, be-

coming nearly glabrous, with scattered bristles : stipules large, membranous, broadly

oblong, obtuse ; leaves ovate, somewhat cordate at base, acute, 3 to 6 inches long or

more, coarsely serrate, on slender petioles 2 to 4 inches long : flowers in loose slen-

der spreading panicles, equalling or shorter than the petioles : sepals broadly ovate

or rounded, obtuse, shorter than the broadly ovate akene, which is § line long.

A very large-leaved species, collected in Marin County {Kellogg) and northward in the Cascade

Mountains and at Vancouver Island, Lyall.
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* * Annuals: inflorescence of mingled male and female floivers, iisually shorter

than the jietioles : stijmles very small.

4. U. urens, Linn. Slender, erect or ascending, a foot or two high, with short

lateral brancliiets, leafy throughout, with scattered hairs or nearly glabrous : leaves

thin, ovate or ovate-oblong, an inch or two long, coarsely and iucisely toothed

;

stipules small, free : llower-clusters mainly pistillate, rather close and nearly sessile

or more loosely panicled : fruiting sepals ovate, hispid on the margin, usually with

a single lateral bristle : akene a line long.

An introduced weed from Eui-ope.

2. HESPEROCNIDE, Torrey.

Distinguished from the last group under Urtica only by the pistillate perianth,

which is a membranous compressed oblong-ovate sac, with a minutely 2 - 4-toothed

oritice. — Annual herbs ; only two species, the second belonging to the Sandwich

Islands.

1. H. tenella, Torrey. Slender and weak, often a foot or two high, simple or

branched, souiewhat hispid Avith branching hairs and bristly : leaves thin, ovate,

^ to 1| inches long, on short slender petioles, obtusely serrate : flower-clusters loose,

shorter than the petioles : perianth thin, hispid with hooked hairs, ^ to | line long

in fruit : akene mejnbranous, striately tuberculate with minute rough points.—
Pacif. R. Kep. iv. 139 ; Weddell, DC. Prodr. xvi\ 68.

In the shade of rocks, Napa County and southward; Guadalupe Island, Palmer.

3. PARIETARIA, Toum. Pellitory.

Flowers perfect and pistillate, in axillary cymose clusters, involucrate-bracted :

perianth in the perfect flowers 4-parted, in the pistillate tubular-ventricose and

4-cleft with connivent lobes : style slender or none : stigma spatulate, recurved,

densely tufted : akene ovoid, shining, enclosed in the dry brownish nerved calyx :

albumen scanty. — Low annuals (our species), unarmed ; leaves alternate, entire,

3-nerved, without stipules.

A widely distributed genus of 8 or 10 species, two of them American.

1. P. debilis, Forster. Very slender, 3 to 12 inches high, usually diffusely

branching from the base, somewhat hispid : leaves small, broadly ovate, obtuse,

rounded at base or abruptly cuneate, 2 to 6 lines long or more, about equalling the

sleniler petioles : clusters few-flowered ; bracts linear or narrowly oblong, short (^
to 1 line long), about equalling the flowers : akene | line long.— Weddell, DC.
Prodr. xvi\ 235«.

Southern California, from Santa Barbara to San Diego, and eastward in various forms across

the continent, southward to Chili, and nearly everywhei"e within a like broad zone around the
globe.

P. Pennsvlvanica, Muhl., is a more northern species, common in the Atlantic States and col-

lected as far west as the mountains of N. E. Nevada. The leaves are lanceolate, more attenuate
at base, and often 2 inches long or more ; bracts longer and exceeding the flowers ; akene some-
what larger.

Order LXXXV. PLATANACEiE.

Monoecious trees, with flaky bark, alternate palmately nerved and lobed leaves,

with sheathing deciduous stipules, and the hollowed petiole covering the bud

;
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flowers in dense globose naked unisexual heads, without perianth, mingled with

clavate truncate and minute hairy scales ; akenes obpyramidal, coriaceous, 1 -celled

and 1 -seeded, surrounded at base by a dense ring of long hairs ; seed pendulous,

orthotropous. Staminate and pistillate heads on different branches, the latter termi-

nal, solitary or few and moniliform-spicato. Filaments very short : anthers clavate,

with a prolonged peltate connective. Ovaries in clusters on a globular fleshy recep-

tacle : style terminal, stigmatic on one side, persistent : ovules 1 (rarely 2), pendu-

lous. Seed with membranous testa and little or no albumen, liadicle elongated,

inferior.

A single genus of half a dozen species, one in the orient of the Old World, the rest North
Ameiicau and Mexican.

1. PLATANUS, Touni. Buttonwood. Sycamore.

Characters as of the order.

1. P. racemosa, Nutt. A widely branched tree, rarely becoming 100 feet high

and 6 feet or more in diameter : leaves very variable, densely tomentose when young
with pale or rusty tomentum, which is mostly deciduous, usually very broadly cordate

in outline, sometimes truncate at base, or cuneate and decurrent upon the petiole,

3-lobed or mostly 5-lobed usually beyond the middle, often large (sometimes
1 J or 2

feet broad or more) ; lobes acute or acuminate, entire or denticulate or sometimes

coarsely sinuate-toothed ; sinuses acute or rounded
;
petioles an inch or two long

;

.stipules ocreate, deciduous, scarious with a foliaceous often much dilated entire or

toothed limb, cleft next to the petiole : fertile heads 2 to 7 in a moniliform spike,

an inch broad in fruit : nutlets tomentose when young, becoming glabrate, 3 lines

long, beaked by a slender style one-half as long or more, the basal hau's two-thirds

as long. — Audubon's Birds, t. 362; Nuttall, Sylva, i. 47, t. 15 ; Newberry, Pacif

K. Eep. vi. 33, t. 2, and hg. 10. F. occidentalis, Hook. & Arn. Bot. Beechey, IGO

and 390. P. Califurnica, Benth. Bot. Sulph. 54.

A frequent and conspicuous tree from the Sacramento Valley to Southern California. Bark
very white ; wood brittle, but is said to receive a good jiolish and to be more durable than that of

the eastern species. The largest tree whose measurement has been reported is growing in San-

tiago Canon, Los Angeles County. This was measured by Miss J. H. Bush of Sau Jose, and
found to be 29 feet aud 7 inches iu circumfereuce.

Order LXXXVI. BUXACE^.

Monoecious trees or shrubs, or even herbs, with coriaceous simple evergreen

leaves, without stipules, and regular 4 - 6-parted perianth free from the compound

ovary ; distinguished from the following order especially by the watery juice,

loculicidal capsule, and inverted ovules, i. e. the anatropous ovules, suspended from

the summit of the cells, have the rhaphe dorsal or averse from (instead of next to)

the placenta or axis. Segments of the perianth imbricate in 2 rows : stamens 4 or

more : ovary 2- or 3-celled, with as many short mostly excentric styles, atid 1 or 2

ovules in each cell.

An order of 5 genera and 25 species, of tropical and warm-temperate regions, of which the Box
(valuable for its fine-grained hard wood) is the type ; represented in the Atlantic States by a

single herbaceous species {Pachysandra jrrociimbcvs), and on the Pacific by the following Cali-

fornian genus, which is peculiar in having central styles, solitary ovules, and exalbuminous seeds

with thin-coriaceous testa.
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1. SIMMONDSIA, Nutt.

Perianth 5- (rarely 4- or 6-) parted. Stamens 10 or 12, with very short filaments

on a raised receptacle. Ovary ovate, acuminate, 3-celled, with 3 linear reflexed

central styles ; ovules solitary. Fruit by abortion usually 1-celled and 1-seeded.

Seed exalbuminous, with thin brown testa. Cotyledons thick and fleshy, coherent

;

radicle minute. —A low diffusely branched shrub, with opposite entire leaves ; stam-

inate flowers clustered upon short axillary peduncles or in short terminal com-

pound racemes, the pisillate axillary and solitary.

1. S. Califomica, Xutt. Younger branches, leaves and calyx covered with

a sliort move or less dense simple pubescence : leaves oblong-lanceolate, acutish

at each end, sessile or very shortly petioled, 1 to 1| inches long and usually exceed-

ing the internodes : peduncles with 2 to 4 linear or lanceolate bractlets, in fruit

deflexed and a half inch long or less : sepals in staminate flowers obovate, 1 1 lines

long, in the fertile flowers oblong-lanceolate, 6 to 9 lines long : ovary glabrous :

styles 2 or 3 lines long : capsule coriaceous, ovate, obtusely 3-angled and somewhat
beaked, 9 lines long, filled by the large puberulent seed. — Hook. Lond. Journ.

Bot. iii. 400, t. 16 ; Torrey, Bot. Mex. Bound. 202, t. 49 ; Miill. Arg. in DC. Prodr.

xvi*. 23. Buxus Chinensis, Link, Enum. ii. 386. Celastrus ohtusata, Presl, Bot.

Bemerk. 34. Brctcchia dichotoma, Mauri, Cat. Ort. Napol. 1845, 80.

On dry hillsides in Southern California, from San Diego to Eastern Arizona. The species from
the Cerros Islands {S. pabulosa, Kellogg), described in Proc. Calif. Acad. ii. 21, is apparently the

Order LXXXVII. EUPHORBIACE^.

Herbs, shrubs, or trees, with milky acrid juice, monoecious or dioecious commonly

apetalous and often naked flowers, a free and usually 3-celled ovary, having one

or a pair of collateral anatropous ovules (solitary in our species) pendulous from the

summit of each cell, and maturing into a mostly 3-celled and 3-lobed elastically

dehiscent capsule, the lobes septicidally separating and then loculicidally splitting

into two valves, leaving a central axis ; the crustaceous seeds with a large and

straight embryo (having usually broad cotyledons) in the axis of rather scanty

albumen. Stamens 1 to many. Styles or stigmas as many or twice as many as

the cells of the ovary. Leaves mostly alternate and simple, often stipulate.

A huge order, of about 175 genera and over 3,000 species, of tropical and temperate regions,

a half belonging to tropical America. Some of them are polypetalous or gamopetalous ; others—
such as Euphorbia, the largest genus, and the main one in cooler climates— have singularly

reduced flowers, the staminate consisting of a single stamen, but so collected and masked in an
involucre as to imitate a perfect blossom. Many of the sytecies yield medicinal or otherwise use-

ful products, some being actively poisonous and others affording wholesome food (as Manioc and
Tapioca). The most imi)ortant in cultivation is the Pahna Christi or Castor Oil jilant (Ricinus
coimnimis, Linn.). The order is sparingly represented in California, much more abundantly in
^Mexico and the adjoining parts of Arizona and New Mexico. Some additional species will proba-
bly lie found in the desert portion of San Bernardino and San Diego counties.

* Both staminate and pistillate flowers usually with a perianth, without an involucre.

-H Anthere incurved in the bud.

1. Eremocarpus. Capsule 1-celled, 1-seeded. Flowers in axillary clusters ; the pistillate

without perianth. A hoaiy densely stellate-puliescent and hirsute annual.

2. Croton. Capsule 3-celled, 3-seeded. Flowers in terminal spike-like racemes ; all calycu-
late. (Erect gray-scurfy perennials.)
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+- +- Anthers erect in the hud.

++ Lobes of the staminate calyx valvate (the pistillate imbricate) : styles divided or none.

3. Argjrthamnia. Petals and sepals 5. Flowers in axillary spicate clusters. Styles bifid,

linear.

4. Bernardia. Petals none. Sepals 3 (or 4). Staminate flowers very small, in axillary spicate

clusters ; pistillate temiinal. Stigmas sessile, very short, 2-lobed. Densely stellately

pubescent shrubs.

5. Acalypha. Petals none. Calyx 4- (3-5-) parted. Staminate flowers in axillary ament-like
s[iikes

;
pistillate chistei'ed ; all bracteate. Stigmas finely dissected. (A shrub, with

dense simple pub<;scence.

)

++ ++ Lobes of staminate calyx imbricate : styles simple : glabrous herbs.

6. Stdllingia. Flowers in terminal spikes, pistillate below. Calyx 2 - 3-cleft. Stamens 2 or 3.

* * Flowers all without perianth, included in a cup-shaped calyx-like involucre.

7. Euphorbia. Pistillate flower solitaiy, soon exserted : the staminate numerous, each of a
single stamen. Capsule 3-celled, 3-seeded.

1. EREMOCARPUS, Benth.

Flowers monoecious, in axillary cymose fascicles, -without involucre and apetalous,

and the pistillate without calyx. Staminate calyx 5 - 6-parted, slightly imbricate.

Stamens 6 or 7, central on the hairy receptacle (disk obsolete) : filaments exserted :

anthers inflexed in the bud. Ovary with 4 or 5 small glands at the base, 1-celled,

1-ovuled : style simple, filiform, stigmatic at the apex. Capsule obovate-oblong,

2-valved. Seed smooth and shining : albumen fleshy. Cotyledons broad, cordate,

as long as the radicle,— A low heavy-scented annual, with alternate entire 3-nerved

petiolate leaves, without stipules.

1. E. setigerus, Benth. Hoary throughout with a very dense stellate pubes-

cence and hispid with stiff spreading hairs : stems stout, dichotomously branched

from the base, mostly procumbent or ascending, a foot long or less : leaves thick,

ovate, obtuse, cuneate or rounded at base, | to 2 inches long, on long petioles, the

upper crowded and apparently opposite or ternate : staminate flowers pedicelled

;

calyx with oblong obtuse segments a line long : pistillate flowers in the lower axils,

1 to 3 together : ovary and style densely pubescent : capsule and seed 2 lines long.

— Bot. Sulph. 53, t. 26 ; Mull. Arg. in DC. Prodr. xv^. 708. Croton setigerus,

Hook. Fl. Bor.-Am. ii. 141.

Very abundant in dry valleys, especially near the coast, from S. California (San Pedro, Coulter)

to the Columbia.

2. CROTON, Linn.

Flowers monoecious or rarely dioecious, mostly in terminal spikes or racemes, with-

out involucre. Staminate calyx 4 - 6- (usually 5-) parted, slightly imbricate in the

bud. Petals often present, but small or rudimentary, as many as the calyx-lobes

and alternating with the glands of a central disk. Stamens 5 to many, on a hairy

receptacle : anthers inflexed in the bud. Pistillate calyx usually 5-parted, but the

petals mostly obsolete. Ovary 3- (2-4-) celled, with as many dichotomously

branched styles : cells 1-ovviled. Seeds smooth and shining, carunculate. Cotyle-

dons ovate, flattened, as long as the radicle. — Shrubs or perennial herbs, rarely

annuals, scurfy or stellately hairy or sometimes glandular ; leaves alternate, peti-

olate, mostly entire, distinctly or obsoletely 2-stipulate.— Miill. Arg. 1. c. 51 2.

About 450 species are enumerated, the genus being represented in most tropical and warm-
temperate regions, especially in S. America and Mexico. Twenty species are found within the
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limits of the United States, those of the Californian flora belonging to the section Drepiidenium of

iliiller, densely gray-scurfy woody-based perennials, with a regularly S-parted calyx, petals obso-

lete or nearly so, and capsule 3-celled.

1. C. Californicus, Mull. Arg. Perennial, woody at base, a foot high, with erect

or ascent ling branches, hoary- throughout with a dense appressed scurf or the upper

side of the leaves finely stellate-pubescent : leaves oblong or sometimes broadly

elliptical, obtuse at each end or rarely acutish, an inch or two long, on slender

petioles 4 to 15 lines long : staminate flowers in short nearly sessile racemes ; calyx-

lobes about a line long : disk obscurely 5-lobed : filaments hairy : pistillate fiowers

often solitary, on short pedicels : styles twice dichotomous : capsule scurfy, 3 lines

in diameter : seed 2\ lines long, with a small appressed caruncle. — DC. Prodr.

xv^ 691. Hendecandra procumbens, Esch. ; Hook. & Arn. Bot. Beechey, 389, t. 91.

Var. major. Stouter and with large leaves, denser staminate racemes of larger

flowers, and the pistillate flowers more numerous.

In sandy fields aljout San Francisco and southward to Los Angeles ; the variety at Santa Bar-

bara {Nuthdl) and San Buenaventura, Pcckhavi. The staminate racemes develop gradually, the

llowcrs soon deciduous after ojicning and leaving an at length elongated naked rhachis.

2. C. tenuis, Watson. Like the ordinary form of the last, but more slender,

decumbent, 1 or 2 feet high : leaves narrowly oblong, a half to an inch long, on
short petioles 1 to 4 lines long : staminate flowers small and in small racemes : cap-

sule smaller : seed 1 1 lines long ; the caruncle prominent, with a broad appressed

lobed base.— Proc. Amer. Acad. xiv. 297.

At Potrero, San Diego County {Cleveland), and near Fort Mohave, Cooper. Near C Neo-Mexi-
canus, Miill., of S. Utah and New Mexico, but (littering in habit and fruit, as it does also from
the Mexican C. gracilis, HBK., which moreover has larger flowers in large dense racemes.

3. ARGYTHAMNIA, P. Browne.

Flowers usually monoecious, in terminal or axillary simple racemes or clusters,

pistillate below, without involucre. Calyx regularly 5- (rarely 3-) parted, valvate in

the staminate flowers, imbricate in the pistillate. Petals alternate with the cal3fx-

lobes and with the lobes of the glandular disk. Stamens 5 to 15 in 1 to 3 whorls;

filaments united into a central column ; anthers erect in the bud. Ovary 3-celled,

3-ovuled : styles once to thrice dichotomous. Seeds subglobose, roughened or retic-

ulated, not carunculate : cotyledons orbicular, flattened, as long as the radicle. —
Erect herbs or undershrubs, with purplish juice ; leaves alternate, usually stipulate,

toothed or entire.

A genus of 35 species, chiefly of tropical America, represented in the region bordering upon
Mexico by 6 or 8 species belonging to the section Aphora, Miill. Arg., the stamens being in two
whorls, the glands of the disk more or less free from the stamineal column, and the styles

2-parted.

1. A. serrata, MUll. Arg. Annual, branching from the base, a foot high or

less, villous with rigid appressed centrally attached hairs : leaves oblong-obovate to

oblanceolate, obtuse or acute, attenuate to a short petiole or nearly sessile, acutely

serrate : racemes axillary, very short, 4-5-flowered, 1 or 2 of the flowers pistillate:

sepals linear-lanceolate, a line or two long, shorter than the purplish rhombic-lan-

ceolate petals (2 to 4 lines long), which are adnate at base to the short oblong

obtuse glands and to the stamineal column : stamens 10, often with a terminal whorl
of more or less developed sterile filaments : ovary very hispid : branches of the

style linear : seeds a line in diameter, reticulated.— DC. Prodr. xv^. 739. Aphora
serrata, Torrey, Bot. Mex. Bound. 197.

In the Colorado Valley ; near Fort Yuma (SchotI), at the mouth of Williams River (Palmer),

and on the Gila, Pairy. Apparently the same also at Cape St. Lucas, Xantus.
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2. A. sericophylla, Gray in herb. Perennial, shrubby at base, with slender
virgate branches, appressed silky-.Adllous : leaves narrowly lanceolate, acuminate,
about 9 lines long : racemes axillary, very short and few-flowered : sepals 1 to 1

1

lines long, linear, acuminate, equalling the narrow acuminate hairy petals : glands
short, broad at base, narrowly acuminate above: stamens 6 to 10 : capsule hairy:
seeds a line in diameter, reticulate, the broad ridges rugose.

On the Verde River, Arizona {Dr. Smart) ; Big Canon of the Tantillas Mountains, Lower Cali-
fornia, Palmer.

4. BERNARDIA, P. Browne.

Flowers dioecious or monoecious, in small spicate or racemose clusters, mostly

axillary, apetalous and without involucre. Staminate calyx valvate, 3-5-parted.

Stamens 3 to 20, distinct, on a central sometimes glanduliferous receptacle ; anthers

ei-ect in the bud. Pistillate calyx usually 6- (sometimes 3- or 9-) parted, imbricate.

Ovary 3-celled, 3-ovuled : stigmas nearly sessile, stout, 2-lobed or -parted, the lobes

lacerate or papillose. Seeds not carunculate. — Mostly shrubs or undershrubs, pubes-

cent with stellate or simple hairs ; leaves alternate, 2-stipulate, mostly serrate.

A tropical American genus of 20 species or more ; only the following found within the United
States.

1. B. in3rricaefolia, Watson. An irregularly branched shrub, 3 to 10 feet

high, grayish green throughout with a dense fine stellate pubescence : leaves thick

and reticulate-veined, oblong to ovate-oblong, usually obtuse, cuneate to cordate at

base, from 3 to 6 lines to 2 inches long, often small, repandly dentate, on very
short petioles : flowers dioecious ; the staminate very small, in axillary racemose
clusters

;
pistillate terminal, sessile : calyx 3- (rarely 4-) parted : stamens 3 to 20,

alternate with minute glands : ovary tomentose : stigmas very short, papillose

:

seed 3 lines long, nearly smooth, dull, slightly carinate. — I'yria myricafolia,

Scheele in Linnsea, xxv. 581 ; Torrey, Bot. Mex. Bound. 201. liicinella viyricce-

folia, Mull. Arg. in DC. Prodr. xv^. 729.

On the headwaters of the Mohave {Parry & Lemmoti) ; San Felipe {Parry) ; frequent in New
Mexico and W. Texas, and in Northern Mexico. In habit resembling closely the other species

ix-ferred by Miiller to Bernardia § Tyria,, from which there seems to be no good reason for sepa-

rating it.

5. ACALYPHA, Linn.

Flowers monoecious, in the axils of wholly glandless bracts, spicate ; the staminate

very small, in ament-like spikes, with the few or solitary pistillate ones at the base

or sometimes separate : involucre, petals and disk none. Staminate calyx 4-pai'ted,

valvate ; the pistillate 3 - 5-parted and slightly imbricate. Stamens usually 8, dis-

tinct, on a central raised receptacle ; filaments short ; anthers long, erect in the bud,

versatile, the cells separate and somewhat vermicidar. Ovary 3-celled, 3-ovuled :

styles 3, usually finely dissected or fringed, and red. Capsule often surrounded by

the enlarged bract. Seed smooth or roughened or pitted. Padicle about equalling

the ovate cotyledons. — Shrubs or undershrubs, or often perennial or annual herbs

;

leaves alternate, toothed, 2-stipulate.

A genus of all tropical regions, of over 200 species, very largely American but sparingly repre-

sented in the United States ; half a dozen or more species, annual or i)erennial herbs, are found
in the Atlantic and Southern States and near the Mexican border.

1. A. Californica, Benth. A shrub, with spreading rigid branches and brown-
ish bark, puberulent on the young twigs : leaves ovate, somewhat cordate, acute,

finely toothed, 3 - 5-nerved at base, finely and densely pubescent Avhen young, at



Stillingia. Elfii'HORBIACE^.'
*J\

length nearly glabrous, a half to an inch long, on very short petioles ; stipules

subulate, caducous : spikes terminal or axillary, short ; the staminate 3 or 4 lines

long, nearly sessile, dense, with often a fertile flower at the base; the pistillate

3 - 8-flowered, crowded, at length more open and half an inch long or less : fertile

bracts reniform, finely toothed and strongly nerved, 2 lines broad, somewhat
enlarged in fruit : sepals 3, lanceolate, acute : ovary densely tomentose : styles with

lateral simple or forked branchlets : seed round-ovate, smooth and somewhat shin-

ing, nearly a line long. — Bot. Sulph. 51 ; Miill. Arg. in DC. Prodr. xv*^. 822.

Bay of Magdalena, Lower California {Hinds) ; San Diego County, near the Boundary Monu-
ment, "on stream-banks," Palmer. The latter specimens are in an early flowering state, but re-

taining a matured fruiting spike ; the young leaves are all less than a half inch long.

6. STILLINGIA, Garden.

riowei-s monoecious, in the axils of conspicuously 2-glandular bracts, in terminal

or rarely axillary spikes which are pistillate at base : involucre, petals and disk

none. Calyx imbricate in the bud ; the staminate 2 - 3-cleft or 3-parted, the pistil-

late 3-parted or wanting Stamens 2 or 3, distinct or nearly so, central ; filaments

exserted ; anthers erect in the bud, with adnate rounded cells. Ovary 3-celled,

3-ovuled : styles 3, filiform, entire. Lobes of the capsule deciduous from a stout

horizontal 3-horned base {gynophore), often without a central column. Seeds

smooth or roughened, usually carunculate. Radicle equalling the broad cordate

cotyledons.— Smooth herbaceous or woody perennials, or some annual ; leaves

alternate, usually serrate, often 2-glandular at base
;

pistillate flowers solitary, the

staminate 1 to 3 in each bract.— Miill. Arg. in DC. Prodr. xv^. 1155. Gymno-

$tilUngia, Miill. 1. c. 1163.

The genus as defined by Miiller includes about a dozen widely scattered species, all perennials,

of which two are found on the Atlantic coast, one of them ranging west into New Mexico and
Northern Mexico. His genus Gymnostillingia, to which the following species might be referred,

was founded upon two shrubby plants of Mexico and Guatemala, but the characters by which he
distinguishes it (the want of a calyx in the pistillate flowers, the solitary staminate flowers, and
the eearuuculate seed) seem hardly sufficient for more than a sectional or subgeneric division.

The closely allied Sebastiania, Spreng., is distinguished chiefly by the absence of the gynophore.

* Perennials : spikes terminal: leaves narrow, entire or nearly so.

1. S. linearifolia, Watson. Herbaceous, branching from the somewhat woody
base, a foot high or more : stems and branches slender, terete, ascending: leaves

linear, entire, or rarely very obscurely glandular-toothed, acute, a half to an inch
long: spikes very slender, open, 1 to 1| inches long, with 2 to 7 scattered pistillate

flowers below : bracts very small, ovate, acute, minutely glandular on each side,

1-flowered : staminate flowers very small ; calyx turbinate : stamens 2 : pistillate

calyx none : capsule 1 ^ lines in diameter ; the horns of the gynophore rather thin,

and central column often persistent : seed round-ovate, acute, a line long, smooth,
somewhat viscid, not carunculate. — Proc. Amer. Acad. xiv. 297.

San Diego, near the Boundary Monument {Palmer, n. 449, 1875) ; San Bernardino CJounty,
Parry & Lemnion, 1876, u. 376.

2. S. paucidentata, Watson. Herbaceous, the stout angled stems branching
above : leaves linear, acuminate, an inch or two long with 2 or 3 setaceous teeth on
each side usually near the base : spikes slender, but stouter and denser than in the
last, with similar bracts and flowers ; the pistillate flowers more crowded : capsule

2 lines in diameter, with very prominent gynophore : seeds 1 ^ lines long, oblong-
ovate, acute and slightly carunculate, smooth. — Proc. Amer. Acad. xiv. 298.

Colorado Valley, near the mouth of Williams River, Palmer, 1876, n. 517.
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* * Annuals : spikes axillary : leaves lanceolate, toothed, 3-nerved.

3. S. (1) annua, Miill. Arg, Low (2 to 6 inches high), somewhat viscid, dichot-

omously brauclied, the stems angled and leafy : leaves ovate to lanceolate, acu-

minate, narrowed to a broad winged petiole, stoutly 3-nerved from the base of the

petiole, ciliate- or spinulose-dentate, an inch long : spikes shorter than the leaves,

with 1 to 3 naked pistillate flowers at base: staminate bracts minute, 1-flowered;

the pistillate with small glands on long stout pedicels : capsule 2 lines in diameter,

with prominent gynophore ; central column wanting: seed oblong-ovate, 1^ lines

long, smooth, with no caruncle or a very small one. — DC. Prodr. xv^. 1160.

S. spinidosa, Torrey, Emory's Rep. 152. Sapium (1) annuum, Torrey, Bot. Mex.
Bound. 201.

In the (leseit region of S. E. California and eastward ; on the Mohave {Emory, Parry, Coojjcr)
;

Fort Viima (Schotf.) ; S. Utah, Bishop. A very i)eculiar species.

S. ToKi'.KYANA {Sapium annuum, var. dentalum, Torrey, Bot. Mex. Bound. 201 ; referred

doubtfully to Scbastiania Treculiana by Mueller, 1. c.)isanother somewhat similar annual species,

with sessile leaves, sharply and sometimes doubly toothed, rounded above, cuneate at base, faintly

nerved, with short fimlniate stipides: spikes terminal, short and slender : bracts very small,

ovate, acute, 1-Howered, with shortly sti[)itate convex glands: pistillate calyx of 3 triangular

sepals : capsule 2 lines in iliameter, with stout gynophore : seeds 1^ lines long, with conspicuous
caruncle. Valley of the Rio Giande; distinct from Scbastiania Treculiana, whicli is of the same
region and of similar habit, but with oblanceolate leaves and smaller subglobose seeds.

7. EUPHORBIA, Linn.

Flowers monoecious, included in cup-shaped 4-5-lobed involucres, the lobes

usually alternating with as many fleshy glands which are rounded or often petaloid-

margined or crescent-shaped. Staminate flowers numerous, of a single naked

stamen, jointed upon a short pedicel which has usually a minute bract at base :

anther-cells globose, distinct. Pistillate flower solitary in the centre of the invo-

lucre, pedicellate and soon exserted ; calyx none or minute. Ovary 3-celled and

3-ovuled : styles 3, usually 2-cleft. Seeds often roughened, rugose or pitted, with

or without caruncle. Cotyledons linear to ovate.— Mostly herbaceous (as to our

species) perennials or annuals ; leaves opposite or alternate or the upper ones verti-

cillate, entire or toothed, often stipulate ; involucres terminal or in the forks, solitary

or umbellate-clustered, sometimes pseudo-axillary. — Engelm. in Bot. Mex. Bound.

185 ; Boissier in DC. Prodr. xv". 7.

A vast genus (of about 700 species) of all temperate and warmer regions, of very various habit

and characteristics. Nearly 100 species are found within the limits of the United States, chiefly

in the southern portion, low annuals or often taller herbaceous perennials, vei-y rarely somewhat
woody, with a single exception not shrubby or arborescent as frequently in the tropics.

I. Glands of the involucre mostly with a colored membranaceous margin, entire or

toothed (without margin and concave in n. 1).

§ 1. Leaves all opposite, oblique and unequal at base ; stipules persistent, scale-like

and entire or lacerate : involucres small. Our species mostly prostrate,

slender and repeatedhj branched, from, the base, with small leaves on very

short petioles, the involucres solitary, rarely cyrnose, with 4 glands (2 to 4
in n. 1); seeds ash-colored.— Anisophyllum, Koeper.

* Seeds smooth {occasionally wrinlded in n. 3) : leaves entire.

1. E. ocellata, Dur. & Hilg. Annual, prostrate or ascending, glabrous and
glaucous, the stems often 6 inches long : leaves thick, deltoid to ovate-oblong, acute,

often cordate at base, 2 to 5 lines long ; stipules setaceous, entire or sparingly cleft

:
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involucres campanulate, less than a line long, the lobes finely fringed : glands 2 to

4, shortly stipitate, circular and discoid, more or less concave, immarginate or

rarely with a narrow margin, yellowish or purplish : staminate flowers very numer-

ous : capsules nearly a line broad, the lobes rounded on the back : seeds round-

ovate, obtusely angled, smooth or often obscurely rugose. — Pacif. E. Kep. v. 15,

t. 18 ; Boiss. 1. c. 28.

In dry valleys in the Coast Ranges from the Sacramento to Fort Tejon, near Fort Mohave

{Coojycr), and \V. Nevada.

2. E. albomarginata, Torr. & Gray. Glabrous : stems numerous from a woody

perennial base, prostrate or decumbent, 2 to 12 inches long : leaves nearly or-

bicular, 2 to 4 lines in diameter, often retuse above and somewhat cordate at

base, with a thin whitish edge ; stipules united into a conspicuous membranaceous

white triangrdar scale, entire or slightly lacerate : involucres mostly solitary, cam-

panulate or turbinate, less than a line long ; the 4 orange or brownish glands with

a very conspicuous dilated petaloid appendage, which is white or rose-colored and

mostly entire : capsule nearly a line long, the lobes angled on the back : seeds

oblong, 4-angled.— Pacif. R. Kep. ii. 174; Boiss. 1. c. 30. E. Hartwegiana, Boiss.

1. c. 31.

S. California, from Fort Tejon to San Diego, and eastward to Texas ; also Mexican.

3. E. polycarpa, Benth. Glabrous or somewhat finely pubescent : stems nu-

merous from a perennial at length woody base, prostrate or ascending, 2 to 12

inches long : leaves round-ovate to oblong, obtuse or acutish, usually slightly cordate

at base, 1 to 3 lines long ; stipules short-triangular to lanceolate, ciliate, minute :

involucres mostly solitary in the axils, turbinate-campanulate, half a line long or

less
;
glands dark purple (sometimes yellow), the white or rose-colored petaloid

somewhat crenate margin varying from very narrow (or sometimes none) to very

broad and conspicuous : capsule small, with angled lobes : seeds oblong, 4-angled,

about half a line long, smooth or sometimes obscurely rugose.— Bot. Sulph. 50

;

Boiss. 1. c. 50.

Var. vestita. Hoary and more or less tomentose throughout with short close

pubescence.— E. melanadenia, Torrey, Pacif E. Rep. iv. 1 35.

From Santa Barbara to Cape St. Lucas and eastward to the IJio Grande. E. cinerasce^is, Engelm.

(Bot. Jlex. Bound. 186), is a form with the appendage of the glands very narrow or wanting.

.
* * Seeds transversehj nndidate-^vrinkled or costate.

•*- Annual or perennial : leaves entire.

4. E. setiloba, Engelm. Annual, prostrate, pubescent throughout with soft

spreading somewhat glandular hairs, reddish : leaves round-obovate to oblong, 1 to

3 lines long, mostly small, rounded above, cordate or slightly cuneate at base, on

slender petioles a half to a line long ; stipules nearly obsolete : involucres solitary in

the axils and in small leafy clusters terminating the branchlets, narrowly turbinate,

nearly glabrous within, the lobes ciliolate
;
glands erect, purple, with a narrow fim-

briate white or rose-colored margin : capsules pubescent, angled, scarcely over a half

line long : seeds oblong, acutely 4-angled, somewhat rugose transversely. —Pacif.

E. Eep. V. 364 ; Boiss. 1. c. 44.

San Bernardino (Parry), and in the Colorado Yalley from Fort Yuma northward, Tlwmas,
Newberry, Paliner.

5. E. pediculifera, Engelm. Usually perennial, hoary throughout with a close

puberulence : stems numerous, prostrate or ascending : leaves ovate to oblong, rounded

or obtuse above, broad and slightly cordate to cuneate at base, 2 to 6 lines long

:

involucres large, hemispherical, mostly solitary
;
glands large, dark brown, with a

conspicuous (sometimes nearly wanting) white or rose-colored crenate margin : cap-

sules pubescent, a line long, the lobes rounded on the back : seeds broad-oblong,
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rather obtusely angled, surrounded by 4 deep transverse grooves.— Bot. Mex.
Bound. 186 ; Boiss. 1. c. 48.

Big Cafion of the Tantillas Mountains {Palmer), and through Arizona {Schott, Palmer, Roth-
rock) to New Mexico, Wright.

H— +- Annuals: leaves semdate.

6. E. serpyllifolia, Persoon. Glabrous : stems prostrate or ascending, be-

coming a hall" to one foot long ; leaves obovate to narrowly oblong, often narrowed
toward the very oblique base, denticulate (sometimes obscurely) at the rounded or

retuse summit, 2 to 6 lines long ; stipules distinct, setaceous or lacerate : involucres

solitary or in loose leafy clusters, campanulate, ^ line long or less
;
glands small, the

narrow whitish margin crenate or entire : capsule angled, a line loug : seeds sharply

4-angled, the sides somewhat rugose and slightly ])itted or sometimes nearly smooth.— Boiss. 1. c. 43. E. incequilatera, Engelm. in Bot. Mex. Bound. 187.

A common species, esyiecially in the Great Basin, ranging from the Columbia River to Monterey,
eastward to the Saskatchewan and southward to Iowa, Texas and Mexico.

E. GLYPTOSPERMA, Eugelm. (Bot. Mex. Bound. 187), is a similar species, distinguished by its

decidedly semicordate (the lower side produced) sharply serrulate leaves, and its seeds with 4 or 5
sharp transverse ridges and notched angles. It occurs on the Columbia River and eastward to

Wisconsin, but has not been found in California or Nevada.

7. E. hirtula, Engelm. ined. Villous with soft spreading hairs, prostrate or

ascending, the stems 3 or 4 inches long : leaves very oblique, round-oval or obovate

to broadly oblong, serrulate toward the rounded apex, 2 or 3 lines long ; stipules

distinct, hmbriate-setaceous : involucres solitary or in leafy clusters, deeply campan-
ulate, about equalling the pedicels

;
glands minute, with a narrow crenate margin :

capsules somewhat villous, angled, a line long : seeds broadly ovate, 4-angled,

irregularly and rather faintly wrinkled or pitted.

Near San Diego {Cleveland) ; at Talley's in the Cuyamaca Mountains, Palmer. Nearly "allied

to E. stictospora and E. vclUgera" (Engelmann) ; distinguished chiefly by the narrower and more
incised stipules, and by the thicker smoother and lighter colored seeds.

§ 2. Shrvhs, with scattered leaves, entire and not oblique at base, on slender peti-

oles : (/lands 5 : seeds ovate.— Tuicherostigma, Boiss.

8. E. misera, Benth. A much branched straggling shrub, 2 or 3 feet high :

young branches pubescent : leaves minutely puberulent or glabrate, solitary or few

upon the short branchlets, round-obovate, obtuse or retuse, mostly cuneate at base,

2 to 6 lines long, exceeding the petioles ; stipules fimbriate : involucres hemispherical,

solitary and terminal, a line long ; lobes short, inflexed
;

glands purple, with a

white crenulate margin : capsules 2 lines long, with rounded lobes, someAvhat warty :

seeds round-ovate, reticulate-wrinkled or obscurely pitted, 1^ lines long.— Bot.

Sulph. 51 ; Boiss. 1. c. 69.

Southern California, from Santa Barbara to San Diego, near the sea. Hinds, Nuttall, Cleveland.

II. Glands of the involucre without a colo7'ed margin, entire or denticulate or cres-

cent-shaped.— The following sections have scattered {rarely opposite) leaves,

those of the terminal cymose-corymbose inflorescence opjyosite or verticillate

:

our species erect or ascending, herbaceous.

§ 3. Glands cup-shaped (in otirs cleft on the inner side) : involucres iti terminal

clusters : stijyules gland-like, minute.— Poinsettia, Boiss.

9. E. eriantha, Benth. Stems herbaceous and slender, ascending from a woody
apparently perennial base, branching, nearly a foot high, glabrous : leaves scattered

and distant, nari'owly linear, acute or obtuse and mucronate, often 3-toothed at the

apex, attenuate to a short petiole, sparingly pubescent, entire, an inch or two long

;

the floral ones similar, opposite, much exceeding the flowers : involucres 1 to 3 at



Euphorbia. EUPHORBIACE^. 75

the end of each branch, hoary-pubescent, campanulate, nearly a line long, on short

pedicels ; the incurved lobes fimbriate-pectinate with densely pubescent teeth and the

3 to 5 thin glands with a broad similarly iimbriate margin cleft on the inner side :

styles undivided : capsule finely pubescent, obtusely 3-lobed, 2 lines long : seeds dull

white, quadrate-oblong and comj^ressed, obtusely angled, coarsely and rather faintly

wrinkled; caruncle conspicuous. — Bot. Sulph. 51 ; Boiss. 1. c. 73.

Magdalena Bay, Lower California (Hinds) ; Sonora ( Wright) ; Big Cafion of Tantillas Moun-
tains, and Camp Grant, Arizona, Palmer. The description is drawn from the latter specimens.

The oiiginal is described as having the leaves sharply and remotely dentate or rarely entire, the

upper ones whitish at base, the involucres 3 to 5 on each branch, nearly sessile, and the (imma-
ture) seeds densely covered with depressed tubercles.

§ 4. Glands flattened or convex: stipules none: involucres in dichotonious or often

umbellate cymes, 4 - 5-lobed.— Tithymalus, Boiss.

* Glands rounded and discoid, entire.

10. E. dictyosperma, Fisch. & Mey. Annual, glabrous, usually erect, | to

1^ feet high : stem simple below or often branching from the base, dichotomously

branched above : cauline leaves scattered, oblong- to obovate-spatulate, obtuse and
obtusely serrulate, often retuse, ^ to 1 1 inches long ; on the branches opposite,

broadly ovate to oblong, the floral ones round-ovate, subcordate, mucronate, 2 to 6

lines long : rays usually 3, 2 to 4 times forked : involucres and glands small : styles

bitid or parted : capsule with rounded and Avarty lobes, 1 to 1 ^ lines long : seeds

subglobose, delicately net-veined, dark-colored, with thin flattened caruncle. —
Boiss. 1. c. 135. E. Arhansana, Engelm. & Gray, PI. Lindh. 53.

From Oregon to Santa Barbara County (Brewer) and Mono Pass (Bolander), but more frequent

eastward on the plains from Nebraska to Texas and New Mexico.

* * Glands crescent-shaped, 2-horned or denticulate : leaves entire.

•*- Cauline leaves scattered, ohovate to spattdate : seeds ash-gray, pitted or mottled

:

capsule smooth.

11. E. leptocera, Engelm. Annual or sometimes biennial, glabrous, erect or

decumbent at tlie branching base, a foot high : leaves obovate-spatulate, obtuse,

often mucronate, ^ to 1 ^ inches long, the upper ones sometimes erose-denticulate

;

those on the branches and the floral ones opposite or usually ternate, deltoid or

broadly rhombic-ovate, sometimes connate, acute, 3 to 6 or 8 lines broad : branches

2 or 3 times dichotomous, the upper nodes much the shorter : involucres turbinate,

the oblong lobes nearly entire
;

glands large, crescent-shaped, the slender horns

sometimes cleft : styles elongated, bitid : capsule 2 lines broad : seeds usually ash-

colored, oblong-ovate, conspicuously dark-pitted, nearly \\ lines long, with a promi-

nent caruncle.— Pacif R. Hep. iv. 135; Boiss. 1. c. 143. E. crenulata, Engelm.

in Bot. Mex. Bound. 192.

Nearly throughout the State ; from Ventura County (Ojai, Peclcham) to Plumas County, and
Oregon, Hall.

1 2. E. Falmeri, Engelm. ined. Perennial, stout, glabrous, the stem erect, a foot

high or more, with a few short lateral branches and umbelliferous above, the 4

or 5 rays once or twice dichotomous : leaves ovate, obtuse, shortly petiolate, 6 to 9

lines long ; of the inflorescence very broadly rhombic-ovate to subreniform, very

obtuse, mostly apiculate : involucres a line long, Avith rounded entire ciliate lobes

;

glands shortly stipitate, crenate aboA^e and slightly horned : styles short, united at

base, bifid to the middle : capsule ovate, 2 lines long : seeds ovate, rugose, 1^ lines

long.

At Talley's Ranch in the Cuyamaca Mountains, Palmer (n. 450, 1875).

13. E. schizoloba, Engelm. Perennial, glabrous or slightly puberulent above,

somewhat glaucous : the herbaceous stems erect or decumbent at base, 6 to 10 inches
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high, once to thrice trichotomous ; the upper nodes short : leaves oblong-ovate, acute,

4 to 6 lines long ; floral ones ternate, verj^ broadly ovate, cuspidate : involucres

a line long, with truncate or emarginate or bifid lobes
;
glands stipitate, broadly

dilated, crenate or irregularly indented : styles elongated (much longer than the

ovary), united at base.— Proc. Am. Acad. v. 173; Boiss. 1, c. 148. E. incisa, En-
gelm. in Ives' Eep. 27.

W. Arizona ; KaUroad Pass in the Cerbat Range {Newberry), and at Cottonwood Creek, 75
miles west of Prescott, Palmer. Some other yierennial species of this group are found in Arizona
and may reach S. E. California:— E. campestkis, Cham. & Schlecht. {E. esulceformis, Schauer),
glabrous, with lanceolate acute leaves ; E. subpubens, Engelm., pubescent, with obtuse broadly
spatulate leaves ; etc.

•»- »— Leaves opposite, linear to oblong-lanceolate, large.

14. E. LathyriS, Linn. Annual or biennial, glabrous, erect, stout, 1 to 3 feet

high ; branches of inflorescence umbellate and twice or thrice dichotonious : leaves

sessile, obtuse and cuspidate, 3 or 4 inches long, the lower linear, the upper oblong-

lanceolate, cordate at base ; the floral oblong-ovate : glands crescent-shaped, with

broad obtuse horns : capsule 4 lines in diameter, with rounded lobes, smooth becom-
ing wrinkled : seeds reticulate-rugose, carunculate.

Naturalized about Monterey and San Buenaventura ; a native of S. Europe and W. Asia, now
very widely distributed.

Order LXXXVIII. CALLITRICHACEiE.

Small slender herbs, mostly aquatic, with opposite entire leaves, no stipules, and

monoecious axillary flowers without perianth, but often with 2 membranous bracts

;

stamen 1, with slender filament and heart-shaped 4-celled anther; ovary 4-celled,

with 2 filiform papillose styles, mostly deciduous, and a pendulous anatropous ovule

in each cell ; fruit 4-lobed, flattened and emarginate, 4-seeded, indehiscent ; embryo

slender, in the axis of oily albumen, the cotyledons very short and radicle superior.

Flowers mostly solitary, sometimes a male and female in the same axil. Cells of

the fruit separating at maturity.

A single genus of 15 to 20 or more rather obscurely defined sj)ccies (the number much
reduced by some authors), found mostly in still waters or sometimes terrestrial, in almost every

part of the globe. Five other species are credited to the Atlantic States. The affinities of the

order are various and its position disputed. It is often included among the Ilaloragccc, but on

the other hand has many characters of the Euphorbiacece, from which it diffei-s most strikingly in

the two styles and 4-celled indehiscent fruit.

1. CALLITRICHE, Linn. "Water-Starwort.

Characters as of the order.

* Amphibious : floating leaves obovate-spatulate, 3-nerve'l, the submersed linear/

all uniform and narrow in terrestrial forms : carpels connate.

•t- Fruit pedicellate, wing-margined : bracts none.

1. C. marginata, Torr. Often small and rooting in the mud, with linear or

linear-oblanceolate leaves 2 or 3 lines long or less, or sometimes floating with very

slender stems and rather broadly spatulate upper leaves : styles elongated, reflexed,

soon deciduous : mature fruit on slender spreading ])edicels ( 1 to 4 lines long), deeply

emarginate above and below, broader than high, the margins of the thick carpels

widely divergent and narrowly winged. — Pacif. R. Rep. iv. 135 ; Hegelmaier, Ver-

handl. Bot. Verein. Brandenb. ix. 12, fig. 19-23, and x. 102.
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From Stanislaus and San Mateo Counties northward ; Arroyo del Puerto (Brewer) ; near Sears-

ville and Ukiah {Bolander) ; Mark West Creek, Bigelow. Chilian forms are also referred to it by

Hegelmaier.

C. SEPULTA, Watson, resembles the teiTestrial form of this species, prostrate and rooting, with

small narrowly linear leaves. The fruit, however, is on stout pedicels (1 or 2 lines long), with

acute slightly divergent margins, and is soon detlexed and buried in the soil. It is allied to

C. dejlcxa and C. NiUtallii. Collected in Oregon {E. Hall), and to be looked for in California.

-I— H— Fruit sessile {or very nearly so), with acute or obtuse margins : bracts

jpresent.

2. C. verna, Linn. Perennial, with elongated stems and floating rosulate obo-

vate often emarginate leaves, which are more or less narrowly petioled, the submerged

ones from spatulate to linear ; sometimes terrestrial and rooting, with short linear

leaves : bracts often exceeding the fruit, rarely wanting : styles erect or spreading,

usually shorter than the fruit, deciduous : fruit orbicular or slightly obcordate or

more usually elliptical, nearly a half of a line long, emarginate, and with acute or

very naiTOwly winged slightly divergent margins.

From San Mateo and Sierra Counties northward, and eastward across the continent ; found also

in Europe, Asia and South America. The species is very variable, and C. stenocarpa, Hegelm.
1. c, X. 114 (at Searsville and near Ukiah, from Bolander, growing with C. 'marginata), appears

to be only a form with somewhat obcordate fruit, usually thicker below, and with elongated styles

and bracts.

3. C. Bolanderi, Hegelm. 1. c. 116. Very similar to C. verna, with stouter

elongated stems and rhombic-obovate floating leaves : styles elongated : fruit orbicu-

lar or somewhat obcordate, with obtuse closely approximate margins.

Near Auburn, Placer County {Bolmidcr); Oregon, Hall.

* * Submersed perennial, with numerous uniform linear 1-nerved leaves : flowers

without bracts : carpels separate nearly to the axis.

5. C. autumnalis, Linn. Stems very slender : leaves 2 to 6 lines long, trun-

cate or retuse at the apex : fruit sessile, round, deeply notched, nearly a line in

diameter, the margins thin or at length winged : styles long, reflexed, caducous.

Sierra County (Lemmon) and north and eastward across the continent ; also in IS". Asia and
Europe.

Order LXXXIX. PIPERACE^.

Perennial acrid herbs (in our species), with creeping rootstock and jointed or

scape-like stems, entire petioled leaves, and mostly perfect bracteate flowers in dense

terminal spikes or racemes, without perianth ; ovary 1 - several-celled, with erect

or ascending orthotropous ovules ; stigmas 1 to 5 ; fruit capsular or follicular or

baccate ; seeds with thick coriaceous testa ; embryo minute in a small sac at the

apex of the albumen. Stamens 3 to 6 or more, free or more or less adnate to the

ovary. Leaves dilated at base or sheathing, without stipules.

The true Piperacece, distinguished by a 1-celled ovary containing a single erect ovule and becom-
ing a dry or fleshy beny, are confined chiefly to tropical or subtropical regions and are unknown
in the United States, with the exception of a single Peperomia native to Florida. The Asiatic,

species are often shrubs or trees, and furnish the Black Pepper and Cuhebs of commerce. The
Saururece have the ovary 3-5-celled, or 1-celled with 3 to 5 parietal jdacentae, and two br more
ovules on each placenta. This suborder includes but three genera, belonging to China and Japan,
excepting the following genus and a single species {Saururus cernuus) of the Atlantic States.

1. ANEMOPSIS, Hooker. Yerba Mansa.

Flowers in a close conical spike with a 5 — 8-leaved persistent colored involucre,

each flower subtended by a free colored bract. Stamens 6 to 8, the short filaments
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adnate to the ovary at base. Ovary sunk in the rhachis of the spike, 1-celled, of 3

or 4 carpels, witli as many spreading stigmas and parietal 4 - 10-ovulate placentae.

Capsule dehiscent at the top. Seeds rounded, punctulate.— Stoloniferous saline

herbs, with a thick strongly pungent astringent and aromatic rootstock; leaves

mostly radical, rather thick, minutely punctate.— Anemia, Nutt.

Only the following species ; nearly allied to Houttuynia (of 1 or 2 species) of E. Asia.

1. A. Californica, Hook. More or less floccose : stems ^ to 1| feet high, with

a broadly ovate clasping leaf above the middle and a fascicle of 1 to 3 small peti-

oled leaves in the axil : radical leaves elliptic-oblong, rounded above, more or less

narrowed toward the cordate base, 2 to 6 inches long, somewhat ciliate; petioles

about equalling or shorter than the blade, dilated and sheathing at the very base :

bracts of the involucre white, oblong, unequal, 6 to 15 lines long: spike ^ to 1|
inches long : floral bracts white, rounded or oblong, unguiculate, 2 or 3 lines long

:

ovules 6 to 10 on each placenta. — Ann. Nat. Hist. i. 136; Hook. & Arn. Bot.

Beechey, 390, t. 92 ; Hook. Bot. Mag. t. 5292 ; C. DC. Prodr. xvi^ 237 ; Watson,
Bot. King Exp. 426.

In moist saline localities, from the Sacramento to Southern California, and eastward to S.

Utah and the Rio Grande ; Northern Mexico. Common near the southern coast, and much used
for medicinal purj)oses by the Indians and Mexicans. A second species {A. Bolanderi, C. DC,
Linna;a, xxxvii. 333) is described as smooth, with petioles elongated (8 inches long) and sheathing
for a third of their length ; veinlets 10 to 12 on each side of the midrib ; ovules about 4 on each
placenta. It is reported as collected by Bolaiider in California, but is known only from the de-

scription and is probably not distinct.

Order XC. CERATOPHYLLACE-aE.

Perennial aquatic submerged herbs, with cylindric jointed stems and branches,

verticillate sessile tiliformly 2 - 3-chotomous leaves without stipules, and monoe-

cious axillary sessile flowers, without perianth, but surrounded by a persistent

8-12-cleft involucre; anthers numerous, sessile, fleshy, 2 - 3-cuspidate at top;

ovary solitary, 1-celled, with a pendulous orthotropous ovule; akene beaked by the

slender persistent style, and usually with lateral spines or margined ; seed with

membranous transparent testa and no albumen ; radicle inferior, very short, the coty-

ledons thick and oval, and the highly developed plumule consisting of several

nodes and leaves.— A single genus of few species (perhaps forms of one), widely

distributed around the globe.

1. CERATOPHYLLUM, Linn. Hoenwokt.

Characters as of the order.

1. C. demersum, Linn. Stems very slender, a foot or two long, smooth or

nearly so : leaves in numerous whorls of 6 to 8 ; the filiform or linear segments

acute, more or less aculeate-dentate, ^ to 1 inch long : akene 2 lines long or more,

elliptical, somewhat compressed, shortly stipitate, with a short spine or tubercle on

each side near the base, not margined : style as long as the akene. — Schkuhr,

Handb. iii. 253, t. 297 ; Benth. Fl. Austral, ii. 491. C. apiculatum, Chamisso in

Linnaia, iv. 503, t. 5, fig. e.

Near San Francisco {Chamisso) ; the fruit is described and figured as having a weak style,

smooth, and with only a small tubercle on each side near the base. It has also been collected at

Clear Lake and other localities in Northern California, in Western Nevada, and in Washington
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Territory, but mostly without fmit. A single fruiting specimen from Sauvies Island, Willamette
Slough, Oregon {Uowell), has a stout straight style and a reflexed horn on each side at base

3 lines long, the sides slightly tubercled, resembling Chamisso's C. tuberculatum, 1. c. fig. d, also

figured in Wight, Icon. vi. 5, t. 1948, fig. 3. In the several forms, common in various countries,

tlie fruit varies greatly, having the sides often more or less covered with small tubercles and some-

times crested, the margin wingless or surrounded by a toothed wing, or bearing 2 to several

reflexed prickles, and the style variable in length and thickness.

Order XCI. BETULACEiE.

Monoecious trees or shrubs, with deciduous simple and toothed alternate leaves,

distinct caducous stipules, scaly buds, and flowers sessile at or on the base of scaly

bracts of the terminal or lateral aments, usually 2 or 3 within each bract; the

staminate with a 4-lobed or scale-like perianth and 2 or 4 stamens ; the pistillate

naked ; bracts enlarging and becoming rigid in fruit; ovary of two 1-ovuled cells

(one often empty), crowned with 2 sessile filiform stigmas, becoming a winged or

angled nutlet. Seed anatropous, pendulous, with no albumen. Embryo straight

and radicle superior ; cotyledons flat, foliaceous in germination. Young aments res-

inous-coated. The two genera are widely distributed through the temperate and cold

climates of the northei'n hemisphere.

1. Betula. Stamens 2, with bifurcate filamerts and separate anther-cells. Bracts 3-lobed,

becoming coriaceous and caducous. Nutlet broadly winged.

2. Alnus. Stamens 4 ; anther-cells contiguous. Bracts entire, becoming woody, persistent.

Nutlet not winged.

1. BETULA, Toum. Birch.

Bracts of staminate aments shield-shaped, including 2 bractlets and 3 flowers;

calyx of a single entire scale-like sepal. Stamens 2, with bifid filaments, the

branches bearing the distinct anther-cells. Bracts of pistillate aments 3-lobed, 2-3-

flowered, imbricated, coriaceous in fruit and deciduous. Nutlets lenticular, sur-

rounded by a broad membranous wing and tipped by the spreading stigmas.— Trees

or shrubs with smooth laminated outer bark, the flowers appearing with or before

the leaves ; staminate aments long and drooping, solitary or in pail's, from leafless

lateral or terminal buds ; fertile aments oblong or cylindrical, solitary or racemose,

from lateral 3 - 5-leaved buds.

About 30 species are described, a third of which are found in the northern and eastern portions
of America. The wood is tough and usually fine-grained, valuable for cabinet-work.

1. B. OCCidentalis, Hook. Becoming 10 or 20 feet high, with close dark-

colored bark (at length light brown) ; branches more or less resinous-dotted at the

extremities : leaves thin, broadly ovate, acute, truncate or rounded or somewhat
cuneate at base, 1 to 1^ inches long, with short glandular-tipped serratures and
often obscurely Iqbed, somewhat resinous above, smooth or slightly appressed-villous

beneath
;
petioles slender, 3 to 5 lines long : fruiting aments oblong-cylindric, 8 to

12 lines long, with pubescent ciliate divaricately 3-lobed bracts : wings of the nut-

let as broad as the body or broader. — Fl. Bor.-Am. ii. 155 ; Nutt. Sylva, i. 22,

t. 7 ; Watson, Bot. King Exp. 323, t. 35.

In the eastern canons of the Sierra Nevada above Owen's Valley, at an altitude of from 4,500
to 10,000 feet, where it is reported as abundant and often the main reliance of the settlers for

timber for fencing and other purposes ; Surprise Valley, Modoc County (Lemmmi), and common
along streams in Siskiyou County, where it is known as "Black Birch." It is frequent from
Washington Territory to the Saskatchewan, and in the Rocky Mountains to New Mexico.
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2. B. glandulosa, Michx, A low bush, 4 to 6 feet high or less, the dark-col-

ored branches usually more or less resinous-glandular : leaves small (a half to an inch

long), obovate to oblong-obovate, mostly cuneate at base, rounded and crenate above,

on slender petioles 1 to 3 lines long, smooth and often resinous-coated : fruiting

aments 3 to 1 2 lines long ; the deeply 3-lobed bracts slightly ciliate : seed orbicular-

winged. — Flora, ii. 180; Eegel, DC. Prodr. xvi^. 172; Gray, Manual, 460.

Phimas County (Mrs. E. M. Austin) ; Oregon {Hall) ; northward to Sitka and east through
British America to the Atlantic, in the Rocky Mountains, and in the colder portions of the North-
ern States.

2. ALNUS, Tourn. Alder.

Bracts of staminate aments shield-shaped and stipitate, including 5 bractlets and

usually 3 flowers
;
perianth regular, 4-lobed. Stamens 4, opposite the lobes, with

very short hlaments and contiguous anther-cells. Bracts of pistillate aments fleshy

and imbricate, including 4 bractlets and 2 flowers, cuneate and slightly 4-lobed, in

fruit persistent and woody, thickened and truncate above, at length divergent.

Nutlets compressed, mostly wingless or nearly so.— Shrubs or small trees, in moist

places, with smooth bark, the flowers preceding or appearing with the leaves

;

aments terminating leafless branchlets or peduncles, the staminate long and droop-

ing, the pistillate ovoid or oblong, erect.

A genus of about 15 species, half of them American. The timber is almost imperishable in

water, the wood is valuable in cabinet work, the bark is used for tanning and dyeing, and
the charcoal is usually employed in the manufacture of gunpowder. The Californian species

belong to section Gymnothyrsus, Spach, the flowers preceding the leaves, and the racemed aments
formed the previous year.

* Finiit surrounded by a narrow somewhat membranotis wing.

1

.

A. rubra, Bongard. Branches rather stout, dark brown dotted with white :

leaves thick, rusty-pubescent beneath, glabrate above, ovate to elliptic, 2 to 6

(sometimes 8) inches long, acute, rounded or more or less cuneate at base, coarsely

and rather obtusely toothed, the teeth crenate and margin narrowly revolute : fruit-

ing aments roundish ovate to oblong, a half inch or sometimes an inch long, the

bracts much thickened above : nutlets 1;^ lines long, nearly orbicular or obovate.

— Veg. Sitch. 162; Kegel, DC. Prodr. xvil 186. A. Oregana, Nutt. Sylva, i. 28,

t. 9. A. incana, var. 7nibra, Kegel, Monogr. 99, t. 17, tig. 3, 4.

From Sitka to San Francisco ; frequent on the Oakland Hills. Described by Nuttall as be-

coming 30 or 40 feet high, and Bolander speaks of it as a large tree.

« « Fruit more or less acutely margined, not winged.

2. A. rhombifolia, Nutt. Branches more slender, dark brown, scarcely dotted :

leaves sliglitly pubescent beneath, smoothish above, ovate (or obovate) to ovate-

oblong, 2 or 3 inches long, rounded at the summit or acute, cuneate at base, irregu-

larly glandidar-denticulate : fruiting aments oblong, 6 to 8 lines long, the bracts

rather thin above : nutlets a line long, very broadly obovate, with a thickened

margin. — Sylva, i. 33. A. glutinosa, var. serruluta, Kegel, Monogr. 106, in part.

A. serrulata, var. rugosa, Kegel, DC. Prodr. xvi^. 188, in part.

From Oregon (Hall) to Southern California; at San Felipe (Palmer), known as "White
Alder." "The common California alder, 20 to 30 feet high and 2 or 3 feet in diameter," ac-

cording to Bolander ; 30 to 50 feet high, Pcckham. Bark light ash-gray.

3. A. oblongifolia, Torrey. Branches light brown, sparingly dotted : leaves

thick, slightly pubescent or glabrous beneath, smooth above, oblong-lanceolate, 2 to

6 inches long, acute or acuminate, cuneate at base, serrate, the teeth with scattered

glandular deuticulations : staminate aments stout, 2 to 4 inches long : fruiting
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aments oblong to ovate, 4 to 6 lines long : nutlets very broadly obovate, 1 \ lines

long, thinly margined or narrowly winged. — Bot. Mex. Bound. 204. A. serru-

lata, var. oblongifolia, Eegel, DC. Prodr. xvi^. 188.

In the Cuyumaca mountains, San Diego County, and eastward to New Mexico, and in North-

ern Mexico
;
growing 20 to 30 feet liigli.

4. A. incana, Willd., var. virescens, Watson. Branches grayish brown

:

leaves more or less broadly ovate, 2 or 3 inches long, acute, rounded at base or

slightly cordate, acutely doubly toothed, light green and glabrous on both sides or

sparingly pubescent : staminate aments rather slender, 1^ to 2 inches long: fruiting

aments ovate-oblong, 4 to 6 lines long : nutlets round-obovate, thinly margined, 1^

lines long.

—

A. iucana, var. glauca, Eegel, 1. c. 189, in part; Watson, Bot. King

Exp. 323. A. serrtdata, var. ruc/osa, Kegel, 1. c. 188, in part.

From Oregon to the Saskatchewan and southward in the mountains to the southern Sierra

Nevada and New Mexico ; fre(iuent on the eastern slope of the Sierra, and reported by Muir as

forming dense thickets along the branches of the San Joaquin, King's and Kern Rivere at an alti-

tude of 6,000 to 7,000 feet. It is seldom large, usually 8 to 15 feet high. In the Atlantic States

it has the leaves much more densely pubescent and hoary, nearly resembling the typical form of

the Old World, or sometimes smoother and glaucous beneath.

Order XCIL MYRICACE-aS.

Shrubs, moncEcious or dioecious, with alternate usually waxy-dotted and fragrant

leaves, mostly without stipules, and flowers solitary and sessile in the axils of scaly

bracts of the axillary sessile ovoid or cylindrical aments
;
perianth none ; stamens 2

to 16, sessile, or the filaments somewhat united; ovary with 2 to 4 small scales or

bractlets at base, 1-celled, 1-ovuled, with 2 sessile filiform stigmas ; nut small, drupe-

like, often waxy ; seed erect, orthotropous, with thin membranous testa and no albu-

men ; radicle superior, elongated.

An Older of chiefly a single genus of 30 or 40 symcies ; one species European {Myrica Gale), the

rest belonging to North America, S. Africa, and the mountains of Asia and Java. Wax is ob-

tained in abundance from the fruit of several species.

1. MYRICA, Linn. Bayberry. Wax-Myrtle.

Characters as of the order.

* Monoecious: aments androgijnous, the staminate flo^vers heloiv : bractlets minute
at the base of the globular waxy fruit.

1. M. Californica, Cham. An evergreen shrub or small tree : leaves thick and
coriaceous, usually slightly tomentose below, oblanceolate, 2 to 4 inches long, acute,

attenuate to a short petiole, serrate above the base : aments simple or somewhat
compound, 3 to 5 lines long ; the small very broadly ovate obtuse bracts more or

less lacerately ciliate, especially near the base : staminate flowers few ; stamens about

10 (6 to 15), the filaments united into an exserted panicle: bractlets usually 2,

oblong, ciliate : fruit purple, papillose, thinly coated with grayish-white wax, 2

lines in diameter.— Linnsea, vi. 535 ; Lindl. in Journ. Hort. Soc. Loud. vii. 282,

with fig. ; C. DC. Prodr. xvi^. 153.

From the Sacramento to Washington Territory, in moist, places or on hillsides. Of close erect

habit and dark evergreen foliage, in the neighborhood of San Francisco sometimes attaining

a height of 30 or 40 feet, with a diameter at base of 2 feet or more.

* * Flowers dioecious : bractlets exceeding and adnate to the sid>compressed

naked fruit.

2. M, Hartwegi, Watson. A diffuse shrub, 3 to 6 feet high : branches more

slender and elongated : leaves deciduous, tliinner, oblanceolate, 2 inches long, acute,
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attenuate to a short petiole, serrate above the base, pubescent especially on the mar-
gin, as also the branchlets : staminate aments cylindrical, 5 to 8 lines long, many-
liowered ; bracts imbricated, glabrous, brown with a scarious border, very broadly
ovate, acute, 1^ lines long: stamens 3 or 4, shorter than the bracts, the filaments
united at base : pistillate aments 2 lines becoming 4 or 5 lines long, the bracts similar

but much smaller : nutlets a line long, laterally compressed and winged by the
thickened acutely tipped bractlets, naked or with scattered resinous globules, —
Proc. Am. Acad. x. 350. M. Gale, Eenth. in PL Hartw. 336.

Collected by Hartweg on tlie Sacramento, by Fremmit, near Big Tree Grove (Bolander) and near
Clark's Station on the South Fork of the Merced by Muir. Much resembling M. Gale, Linn., of
Eiuope, subarctic America and the Atlantic States.

Order XCIII. SALICACEiE.

Trees or shrubs, with alternate simple leaves, scaly and deciduous or leafy and

persistent stipules, and dioecious flowers in terminal aments, each flower subtended

by a membranous bract, without perianth ; stamens 2 to several, central or scat-

tered upon a glandular disk ; ovary 1-celled, with 2 often sessile stigmas, and 2

parietal many-ovuled placentae; capsule 2-valved, with numerous erect minute

comose seeds ; albumen none ; radicle inferior.

Only the two following genera, belonging to the northern hemisphere, usually preferring wet or

damp ])laces. The wood is light and soft, and the bark contains bitter principles {salicin and
poindin) used in the cure of intennittents as substitutes for quinine. The slender flexible twigs

of some species of Salix are in general use for basket-making, and several are extensively culti-

vated for ornament ; of rapid growth, and ready propagation by means of cuttings.

1. Saliz. Bracts (scales) entire. Flowers with small glands ; disks none. Stamens few.

Stigmas short. Buds with a single scale.

2. Populus. Biacts lacerate. Flowers with a broad or cup-shaped disk. Stamens numerous.
Stigmas elongated. Buds scaly.

1. SALIX, Tourn. Willow. Osier. (By M. S. Bebb, Esq.*)

Aments preceding or accompanying the leaves, with entire bracts, each flower with

1 or 2 small glands at base. Stamens 2 (very rarely solitary or the 2 wholly con-

nate, in some species 3 to 12); filaments filiform, free or more or less connate;

anthers mostly yellow. Ovary and capsule more or less conical; stigmas short,

entire or lobed. — Trees, shrubs or undershrubs, mostly confined to the neighbor-

hood of water ; branches terete, buds covered with a calyptriform scale, and leaves

mostly long and pointed, feather-veined.— Andersson, in DC. Prodr. xvi^. 191.

A large and difficult genus of about 160 species, often very variable ; about 60 species are

North American, the remainder belonging to Europe and extra-tropical Asia, excepting half a

dozen found in S. America and S. Africa.

Staminate and pistillate aments on short leafy branchlets.

Trees. Stamens 3 to 5 : scales yellowish ; those of fruiting anient deciduous.

Petioles not glandular : staminate aments slender, flexuose.

Leaves linear, green on both sides : scales entire or nearly so. 1. S. KIGRA.

Leaves lanceolate, glossy above, glaucous beneath : scales denticulate. 2. S. l^vigata.
Petioles glandular : staminate aments oblong. 3. S. lasiandra.

* I would here acknowledge my obligations to Sir Joseph Dalton Hooker and Professor David
Oliver for tracings and fragments of rare type-specimens in the Kew Herbarium, which have aided

me greatly in the identification of several otherwise very obscure species. — M. S. B.



Salix. SALICACE^. 83

Shrubs. Stamens 2 : scales pale ; those of fruiting ament subdeciduous.

Leaves 1 to 3 or 4 inches long.

Stigmas very short, thick : leaves smooth or silky.

Stigmas bifid, with linear lobes : leaves hoary-pubescent.

Leaves- ^ inch long, yew-like : aments short and thick.

Dwarf creeping alpine shrub : scales dark, persistent.

Staminate aments sessile or nearly so; pistillate sessile or on short peduncles,

with or without bracts, the scales persistent.

Stamens solitary : scales densely villous : leaves rigid, persistent, densely

tomentose beneath.

Stamens 2 to each usually dark colored scale.

Capsules glabrous.

Shrub. Leaves finely serrate, soon smooth, paler beneath.

Tree or shrub. Leaves unequally subserrate, pubescent, rusty-

glaucous beneath.

Capsules tomentose, sometimes glabrous in n. 16.

Style none.

Aments oblong, sessile, appearing before the wedge-obovate leaves.

Aments roundish, peduncled, appearing with the silky lanceolate

leaves.

Style evident.

Aments small, roundish : capsules sessile, 1 line long : leaves

myrtle-like.

Aments elongated-cylindrical : capsules sessile, 2 lines long : leaves

narrow, sage-like.

Aments oblong or cylindrical : capsules more or less pedicelled.

Alpine shrubs, 4-6 feet high . branches short and stout : cap-

sules shortly pedicelled.

Leaves entire.

Leaves glandular-serrulate.

Large shrubs, 6-15 feet high : branches slender : capsules pedi-

celled.

Leaves green above, densely silky-pubescent beneath.

Leaves soon glabrate or scarcely pubescent beneath.

Aments preceding the leaves, sessile.

Aments praluced with the leaves, more or less peduncled.

§ 1. Stamens 3 ^o 5 : scales yellowish, falling before the maturity of the fertile

ament : filaments hairy below. Trees.

* Petioles not glandular.

1

.

S. nigra, Marsh. Trunk slender, often crooked or leaning, with rongh dark

bark, branches brittle at base ; leaves linear-lanceolate, tapering from near the acute

base to an extremely long point, often falcate, 4 to 6 inches long, 3 or 4 lines wide,

closely serrate, smooth and green on both sides, the midrib prominent ; stipules

semicordate, often wanting : aments with leafy peduncles, elongated, the fertile be-

coming rather lax : scales entire or only slightly dentate, villous with crisp hail's

:

capsules ovate-conical, glabrous, brownish-tawny, more or less pedicelled : styles very

short ; stigmas slightly notched.— Anders. Sal. Monogr. 19, fig. 15, and DC. Prodr.

xvi.*. 200.

Grosving on the banks of streams and lakes, and liending over the water. Cache Creek, near

Clear Lake (Bolander) ; "Sacramento Valley," Wilkes's Exploring Expedition (n. 1234) ; Fort

Mohave, Cooper. Collected by Fremont in Utah and by Wright in New Mexico ; not before re-

corded from west of the Sierra Nevada. Everywhere common between the Gulf of Mexico and
the Great Lakes.

2. S. laevigata, Bebb. Leaves lanceolate or oblong-lanceolate, acute or acumi-

nate, 3 to 7 inches long and f to 1|^ inches wide, the earliest obovate with a raucro-

nate point, glabrous, dark green, glossy and prominently nerved above, paler or

glaucous beneath, minutely serrulate : petioles downy, not glandular ; stipules semi-

cordate, usually small or none : aments leafy-peduncled, elongated, flexuose, 2 to 4

inches long, rather densely flowered : scales pallid, villous, dentate ; in the male

4.

5.

6.

17.

S.

S.

s.

s.

LONGIFOLIA.
SESSILIFOLIA.

TAXIFOLIA.
ARCTICA.

19. s., COULTERI.

7. s. CORDATA.

8. s. LASIOLEPIS.

9. s. FLAVESCENS.

10. s. Geyeuiana.

18. s. Monica.

14. s. Breweki.

15.

16.

s.

s.

GLAITCA.

Californica.

11. s. Sitchensis.

13.

12.

s.

s.

Austins.
Lemmoni.
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anient roundish-otovate and cucullate, in the female narrower and truncate, with

2 to 4 irregular teeth at the apex : capsule conical from a thick base, acute, glabrous :

pedicel 3 or 4 times the length of the nectary : style obsolete or short ; stigmas

emarginate.

Var. angUBtifolia. Leaves narrower, taper-pointed, falcate, 3 or 4 inches long,

9 lines broad near the roundish .base : approaching .S". nigra.

Var. congesta. Aments short, densely flowered, scarcely exceeding the ample
leaves of the peduncle : capsules globose-conical, shortly pedicelled.

From San Diego County {Palmer) to Sacramento Valley and Sierra Qoxmiy {Levimon) ; distin-

guished from S. nigra by the broad coriaceous leaves, glossy above and glaucous beneath, and by
the dentate scales. The ambiguous variety antjustijfolia was collected by Ecv. E. L. Greene near
Yrt'ka. "An erect pyramidal tree, 15 to 50 feet high, growing on bottom lands near streams :

trunk straight, a foot or two in diameter, with fissured dark brown bark."— Dr. C. L. Anderson.

* * Petioles glandular.

3. S. lasiandra, Benth. Leaves lanceolate, taper-pointed, attenuate or round-

ish at base, smooth, paler or glaucous beneath, margin closely and sharply serrate

;

petioles glandular at the upper end ; stipules semilunar, glandular-serrate, often

large and conspicuous, sometimes small or deciduous : aments leafy-peduucled :

scales yellowish, thin, more or less dentate, hairy at base or in the female

ament somewhat glabrous : stamens 5 or more : capsules lanceolate : style short

;

stigmas bifid.— PI. Hartw. 336. S. Hoffmanniana, Hook. & Arn. Bot. Beechey,

159. S. speciosa, Nutt, Sylva, i. 58, t. 17. >S'. arguta <fe lancifolia, Andersson in

DC. Prodr. xvi^. 206.

Var. t3rpica. Leaves linear-lanceolate, acuminate, attenuate at base : stipules

small : scales of the flexuose staminate ament deeply and irregularly glandular-

dentate :
" branchlets red and leaves darker."— aS'. arguta, var. lasiandra, Anders. J. c.

Var. lancifolia, Bebb. Leaves tapering regidarly from near the roundish or sub-

cordate base to a long attenuate point (sometimes 5 to 7 inches long and 2 inches

wide)
;
petioles very glandular ; stipules on vigorous young shoots large and glandu-

lar-serrate, on flowering branches small and deciduous : scales in the female ament
linear, acute, somewhat glabrous, in the male broader, hirsute, and dentate as in the

narrow-leaved forms.— S. lancifolia, Anders. Sal. Monogr. 34, fig. 23. S. lucida,

var. macrophi/lla, Anders, in DC. Prodr. xvi^ 205, ex descr,

Var. Fendleriana, Bebb. Staminate aments thick, densely flowered, on shorter

and less leafy peduncles : leaves more coriaceous in texture and green both sides,—
S. pentandra, var. candata, Nutt. Sylva, i. 61,t. 18. S. Fendleriana, Anders. Sal.

Bor.-Am. 115. S. arguta, Anders. Sal. Monogr. 32, fig. 22.

Sacramento Valley and northward to British Columbia ; the var. Fendleriana in the Sierra

Nevada (Mrs. R. M. Austin, Lernman) ; also New Mexico [Fendler) and Colorado. A tree 20

to 60 feet high, growing along streams: "baik fissured, grayish brown on the trunks of old

trees ; branchlets shining yellow, drooping : the somewhat straggling stem sends up long branches

bearing large leaves near the top, making the tree top-heavy."— Dr. Anderson. Nuttall de-

scribes the "summit" of the tree as "tufted and spreading." Very near ^. ZwciVfas (especially

the var. Fendleriana), but the leaves are rather thinner in texture, usually narrower, the male as

well as the female aments leafy-peduncled, and the scales distinctly dentate. The Pacific Coast

forms have been subdivided into two sup])0sed species, based upon minute characters drawn from

the length of the pedicels, ibrm of the scales, capsules, stipules, etc., but these prove to be very

Tuireliable and do not always correspond with each other nor with the foim of leaf assigned to

each species respectively.

§ 2. Stamens 2 : scales pallid, someivhat deciduous: aments borne on short lat-

eral leafg branches, often clustered: leaves linear to lanceolate, remotely

denticidate or entire. Slumbs. Species exceedingly variable and appar-

ently passing into each other.

4. S. longifolia, Muhl. Leaves varying from linear to lanceolate, long-acumi-

nate, tapering at base, sessile or nearly so, 3 or 4 inches long and 1 to 6 (usually 2
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or 3) lines broad ; raargin remotely raucronate-dentate or sometimes entire ; stipules

very early deciduous : aments linear-cylindrical, borne on lateral leafy bi-anchlets of

the season, often clustered at the extremity : scales yellowish, villous, dentate,

deciduous : capsules oblong-conical, obtuse, shortly pedicelled, usually tomentose

;

stigmas large, sessile.— Anders. Sal. Monogr. 54, tig. 35; DC. Prodr. xvi^. 214.

S. macrostac/u/a &Jfuvtatilis, 2s^utt. Sylva, i. 72, 73.

Var. argyrophylla, Anders. Leaves and capsules clothed with a lustrous silky

tomentuni. — S. argophylla, Nutt. Sylva, i. 71, t. 20. 8. brack i/carpa, Nutt. 1. c. 691

Var. exigua, Bebb. Leaves narrowly linear, 2 or 3 inches long, less than a line

Avide. -— 8. exigtia, Nutt. Sylva, i. 75.

A frequent and widely distributed siiecies, along streams, rooting extensively in alluvial de-

posits, usually forming dense elunips, 3 to 15 feet high. Exceedingly variable, especially at the

west. From California to Texas, the Saskatchewan, and the Northein States.

5. S. sessilifolia, Nutt. Leaves sessile, lanceolate, entire or remotely mucro-

nate-serrate, especially near the very acute apex, grayish tomentose or softly villous

on both sides, becoming nearly smooth ; stipules acute : aments elongated-cylindri-

cal, densely flowered, terminating short leafy branchlets ; scales oblanceolate, villous :

capsules more or less tapering from an ovate base, sessile or nearly so, densely pilose

when young : style short but distinct ; stigmas deeply bifid with linear lobes.—
Sylva, i. 68 ; Anders. Sal. Monogr. 55, fig. 36, and DC. Prodr. xvi^. 214.

Var. Hindsiana, Anders. Leaves narrowly lanceolate, about an inch and a half

long by 1 or 2 lines wide, very acute at each end, entire, opaquely pubescent on

both sides : aments short (an inch long), thick and densely flowered : capsules

mostly tapering to a beak.— Sal. Bor.-Am. 11. S. Hindsiana, Benth. PI. Hartw.

335 ; Anders. Sal. Monogr. 56, tig. 37 (poor), and DC. Prodr. xvR 215 ; Torrey,

Pacif. R. Rep. iv. 138.

The ty])ical form from the northern part of the State and common in Oregon ; the variety Hind-
siana in the Sacramento Y^Wey {Hartwcg, Bigclow, Ncrnhcrrn), and Coast Ranges from Santa Rosa

to Ukiali, Bohmdcr, KeUor/cj & Harford. As here understood S. sessilifolia is distinguished from

S. longifolia mainly by the linear lobes of the stigma. The leaves have a peculiar lanceolate out-

line and hoary pubescence, but vary much in wiilth, affording no distinction between the more
northern broad-leaved type and the variety, which is the prevailing form in California : nor do we
find in the shape of the capsules, or aments, any characters which are not ecjually inconstant.

S. Nevadenkis, Watson (Amer. Naturalist, vii. 302), an imperfectly known species of West-

ern Nevada {Watson, Wheeler), is a low slender bush with the yellowish silky-puljescent leaves

still smaller than in S. sessilifolia, var. Hindsiana, short slender aments (a half inch long), mostly

glabrous scales, and smooth slender ovaries with short thick stigmas. Perhaps a reduced form of

*S'. longifolia.

6. S. taxifolia, HBK. A shrub, 5 to 6 feet high, with short divaricate branches

thickly set with numerous subdistichous yew-like leaves, which are 3 to 6 lines

long, a line wide, acute, obsoletely denticulate and silky-pubescent : aments oblong,

densely flowered, terminating the branchlets, usually clustered ; scales obovate, cili-

ate on the margin : capsules sessile, ovate-conical : stigmas bifid.— Anders. Sal.

Monogr. 57, fig. 38, and DC. Prodr. xvi^. 215. S. microphylla, Schlect. ; Hook. &
Arn. Bot. Beechey, 310, t. 70.

"California" (Coulter, n. 651), but the locality is uncertain. It is found in New Mexico

(n. 669, Wright), and doubtless occurs within our southern border, beuig the common sjiecies of

the Longifolia; group in Mexico.

§ 3. Stamens 2 : scales persistent, darker at the ajjex. Shrubs or small trees.

* Cajjsules glabrous.

1. S. cordata, Muhl. Leaves oblong-lanceolate, acuminate, cordate or acute at

base, sharply serrate, glabrous (usually more or less silky when young), paler and

reticulate-veined beneath ; stipules semilunar, dentate or small and nearly entire :

aments leafy at base, cylindrical, the fertile elongating in fruit : scales dark, villous
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with long wliite hairs : capsules ovate-conical, glabrous : pedicel 4 to 7 times the

length of the nectary : style short; stigmas bifid. — Anders. Sal. Monogr. 157, lig.

91 ; DC. Prodr. xvi^ 252. S. lutea, Js'utt. Sylva, i. 63, t. 19.

Yar. Mackenziana, Hook. Leaves obovate-lanceolate, narrowed at base, sub-

entire ; stipules small or none : aments shortly peduncled : pedicels long and slen-

der, much exceeding the small sparsely villous tawny scale.— Fl. Bor.-Am. ii. 149;
Anders. 1. c. 160, hg. 91* (not good).

Var. VTatSOni, Bebb. Diffusely branched, the short and divaricate yellowish-

green or grayish branches very smooth and polished : leaves smaller, oblong, short-

acuminate, 1 to 2 inches long, serrulate or nearly entire : aments 1 inch or less in

length, usually crowded. — S. cordata, var. (1), Watson, Bot. King Exp. 325.

From the Northern States to the Arctic Coast ; frequent through Nevada and Utah, in Colo-
rado and northward, apparently rare in California. Collected by Bokindcr in the Yosemite Valley,

and at Yreka by Greene • the variety Watsoni, |>eculiar in liabit, near Carson City ( IValson), and
in Sierra County, Lemiiion : the variety Mackenziaim (easily mistaken for a form of S. lasiandra)
from Lake County {Anderson) and far northward ; certainly not a hybrid between S. cordata and
S. rostrata as conjectured by Andersson.

8. S. lasiolepis, Benth. Leaves oblanceolate or rarely oblong-oblanceolate,

obliquely acute or acuminate, 4 to 6 inches long, ^ to 1 inch wide, the lower spatu-

late, obtuse, more or less pubescent especially at first, at length glaucous and ferru-

ginous beneath and coriaceous in texture, the margin unequally subsen-ate ; stipules

mostly wanting : aments sessile or scarcely peduncled with a few deciduous bracts

at base, 1 ^ to 3 inches long, erect or somewhat flexuose, cylindrical, densely flow-

ered ; scales roundish, dark, densely clothed with crisp white hairs : stamens yel-

low, 3 times the length of the scale ; filaments slightly united at base : capsules

acute, smooth, dark green, shortly pedicelled : styles medium sized ; stigmas short,

erect. — PI. Hartw. 335 ; Andei-s. DC. Prodr. xv>. 264.

Var. Sigelovii, Bebb. Leaves obovate or cuneate-oblong, obtuse, entire (at

least the earliest), grayish silky-pubescent beneath : aments on short and villous

often somewhat leafy peduncles : pedicel about the length of the vilk)us scale.—
S. Bipelovii, ToxT. in Pacif. R Rep. iv. 139; Andei-s. Sal. Monogr. 163, lig. 94,

& DC. Prodr. xvi^. 255. S. ? Watson, Bot. King Exp. 325.

Var. (?) fallaz, Bebb. Leaves lanceolate-oblong, abruptly contracted or even

rounded at base, glaucous and pubescent beneath ; stipides semilunar, denticulate,

persistent : aments smaller and less densely villous.

Throughout the State, from San Diego to Yreka, and in the Sierra Nevada, the commonest of

Californian willows and exceedingly variable. In the neighborhood of San Francisco and south-

ward it attains under favorable conditions the height of 40 to 60 feet, but northward and in the

mountains at 4,000 feet elevation is reduced to a bush, less than 10 feet high, branching near the

ground. Bark smooth, grayish-brown, scarcely fissured even on old trees. Aments appearing

before the leaves, or southward, near Los Angeles, etc., in the axils of the persistent leaves of the

previous season. <S'. Hartwegi, Benth. {S. humilis, var. (?) Hnrtiveni, Anders. 1. c. 236), is clearly

founded on this serotinous state. Professor Andersson was ajiparently deceived by the lemaikable

resemblance which the leaves of this species bear to S. humilis when he asserts (1. c.) that he saw
S. humilis "in California, very common "

* * Caijsules tomentose.

••— Styles obsolete.

9. S. flavescens, N'utt. Leaves obovate or oblanceolate, acute or shortly acu-

minate, only the lower obtuse, wedge-shaped at base, 2 or 3 inches long, 1 to 1
1^

inches wide, downy but very soon glabrate and dull green above, glaucous and
ruf(jus-pubescent beneath or often when young clothed with a compact lustrous silky

tomentum ; the margin entire or irregularly serrate ; stipules semicordate, denticu-

late : ameuts sessile, oblong, recurved, densely flowered, appeai'ing before the leaves
;

scales blackish, obovate, villous with long silky haii-s : capsules ovate-lanceolate,



Salix. SALICACEiE. 87

silky-tomentose, on pedicels hardly as long as the scales : styles obsolete ; stigmas

long, entire or deeply parted, the linear lobes intlexed.— Sylva, i. 65. aS'. hrachy-

stachys, Benth. PI. Hartw. 336 ; Anders. Sal. ISIonogr. 82, lig. 48, and DC. Prodr.

xvi^. 224, S. stagnalis, Nntt. Sylva, i. 66 1 «S'. Scoideriana, Barratt ; Hook. Fl.

Bor.-Am. ii. 145, in part. S. capreoides, Anders. Sal. Bor.-Am. 11.

Santa Barbara {Mrs. Elwood Cooper) ; woods near Monterey {Hartwcg); also collected by Coul-

ter, but the locality uncertaiu ; Santa Cruz Mountains, Dr. C. L. Anderson, who says that this

willow is " generally found on mountain-sides near springy places and as a kind of undergi-owth

for trees : old trees, 10 to 20 feet liigh, have a round bushy top, very straggling and with a pro-

fusion of branchlets ; bark fissured, brownish-gray ; twigs with a very strong mephitic odor at

some seasons when bruised." Common through Oregon and British Columbia, and up the

coast to Kodiak Island, where it has been collected by Dr. Kellogg. The leaves diHer much
in outline, even the earlier and later of the same bush ; at first usually more or less ferruginous-

pubescent, but often satiny white-tomentose beneath, and then easily mistaken for S. Silcfiensis.

We follow Andersson in rejecting the older name of the Floia Boreali-Americana, on the ground
that S. Scoidenana, Barratt, was founded on the leaves of S. Silchensis&wX anients of S. flavesccns.

Even the " small staminate aments 2 or 3 lines thick," referred to var. tenuijulis, by Andei-sson

(DC. Prodr. xvi'^. 225), from Fort Vancouver (Tolviie, in Dr. Gray's herbarium), belong to

S. Sitchensis, showing not only how easy it is to mix herbarium specimens of these two species,

but how far the confusion may be overlooked even by the most critical observers. After Barratt's

name there can be no question that the next in point of date is Nuttall's, which is here restored.

Recent collections have confirmed the accuracy of his description in some particulars wherein

it has heretofore been regarded as ambiguous, excepting however "stigmas pubescent," which
still remains unaccountable.

10. S. GrCyeriana, Anders. Leaves lanceolate, acute at both ends, 2 or 3 inches

long by 4 to 6 lines wide, downy above, grayish beneath with soft silky hairs,

entire ; stipules none : araents at lirst small, subglobose, nearly equalled by the 3 or

4 silky bracts at their base, becoming short-peduncled in fruit : scales tawny,

obtuse, sparsely villous : capsule tapering from an ovate base, silky tomentose :

pedicel slender, puberulent, 4 or 5 times the length of the nectary : stigmas sessile,

bihd. — Sal. Monogr. 86, fig. 50, and DC. Prodr. xvi^. 226.

Sierra County (Lemmon) ; Plumas County (Afrs. Ames) ; Oregon and the Rocky Mountains,
Geyfir. A bush growing on the "borders of streams and rivulets, most abundant about springs,

10 to 15 feet high "
; tlie branchlets usually covered with a glaucous bloom. Mature fertile

aments rather more than half an inch long. A beautiful ami distinct species, which has been com-
pared with S. roslrata ; the resemblance is, however, not obvious. It is more nearly allied to

<S'. petiolaris or ,S'. rcpcns. The leaves bear a cherry-like gall, similar to one that is frequently

found ou »S'. petiolaris.

•t- •<— Styles evident.

++ Usually large shiitbs (6 to 15 feet high), but smaller in suhalpine regions /
branches long and slender.

11. S. Sitchensis, Sanson. A straggling arcuate shrub, 6 to 15 feet high, over-

hanging streams : branches slender, brownish, downy at first, soon smooth, some-
times covered with a glaucous bloom : leaves oblong-obovate to oblanceolate, acute

or the earliest obtuse with an abrupt point, narrowed at base into a short petiole,

dark green above except the whitish-pubescent midril), covered beneath with a lus-

trous white and satiny tomentum ; margin entire or obsoletely crenulate ; stipules

reniform, usually wanting : anients with a few small bracts at base, erect, slender,

densely flowered : scale yellowish or tawny, sparsely villous : capsule ovate-conical,

acute, tomentose : pedicel 2 or 3 times the length of the nectary : style elongated :

stigmas scarcely emargiiuite, thick, erect. — Bongard, Veg. Sitch. 162; Anders. Sal.

Monogr. 1 06, fig. 59, and DC. Prodr. xvi^. 233. .S'. cuneata, Nutt, Sylva, i. 66.

Var. angUStifolia, Bebb. Leaves narrowly oblanceolate, acute or acuminate, an
inch or two long, 3 or 4 lines wide, the margins entire anil revolute ; stipules none :

mature fertile ament an inch long. — S. chlorophylla, var. pellita, Anders, in DC.
Prodr. xvi^. 244.
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Santa Barbara (Afrs. Elwood Cooper) ; Santa Cruz {Anderson), Bear Valley (Bolandcr), and ex-

tending northward to Alaska. A most beautiful and distinct species, remarkable for the silvery

under-surface of the leaves. Leaves about an inch broad above the middle : fruiting aments 3

or 4 inches long : style and [ledicel of about equal length. Nuttall calls this " Velvet Willow."
The variety «»*.f/i«si(//r>/m, collected on a "high mountain near Donner Pass" by Dr. Torrey, 1865,
accords essentially (excepting the pointed leaves) with the description of .S'. cldoroYthylla, var.

pcllUa, Anders., though when compared with Dr. Lyall's specimens from the Kocky Mountains,
cited by the author, the discrepancy is greater; here we find the leaves 6 to 9 lines or nearly ah inch
wide, thin and papery in texture, and only the lower spatulate ones obtu.se. Similar forms have
been collected in Oregon and British America by Hall and Macoun, a))pearing like S. Sitchcnsis

modified by growing in the shade. Unlike the ty]>ical form as Dr. Torrey's specimens appear
at first sight, a careful examination fails to afford any distinction not fairly attributable to differ-

ence of station.

12. S. Lemmoni, Bebb. Branches slender, at first covered with a short ap-

pressed pubescence, becoming smooth : leaves lanceolate, acute or acuminate at both

ends, entire or remotely subserrate, silky-pubescent, very soon glabrate, paler or

scarcely glaucous beneath
;
petioles slender (4 to G lines long) ; stipules small, semi-

ovate, acute, serrate, deciduous : aments oblong or cylindrical, rather densely flow-

ered, appearing with the leaves, on short peduncles bearing 2 or 3 small acute leaf-

like bracts : scales obovate, obtuse or somewhat acute, black, thinly pilo.se : capsules

ovate-lanceolate, acute, grayish-tomentose, 2 or 3 lines long : pedicel 4 to 6 times the

length of tlie nectary : style medium sized ; stigmas erect, entire.

Var. melanolepis. Scales pitch-black and slightly or not at all hairy.

Var. macrostachya. Aments large and soft-villous (resembling those of S.

discolor) : capsules tapering to a produced style : peduncles more leafy.

Var. sphcerostachya. Aments about half an inch long, subglobose ; leaves

linear-lanceolate, entire, an inch long. — A divaricately much branched little shrub
;

seemingly a depauperate or subalpine form.

Sierra County (/. G. Lemmon, for whom it is named) ; Plumas County (Afrs. Pulsifcr Amca,
Mrs. Austin) ; near Cai-son Cit}^ Watson. A shrub rarely attaining the height of 15 feet, with
smooth olive-colored bark on the older branches. It exhibits much diversity in the chaiacter

of the aments, but the diffei-ent forms apparently pass into each othei' throughout the series, and
the leaves furnish no distinctions. S. macrocarpa, Nutt., a little known species from Oregon,

ditfers especially in its smaller pale acute scales, glabrate capsules, and nearly sessile stignifis.

Among Dr. Bolander's specimens from West Falls Meadows, 7,000 or 8,000 feet altitude, we find

staminate aments in which the filaments are united nearly to the anthers and unusually pubescent.

The material is too scanty to warrant more than a conjecture that this may be a. forma monstrosa

of S. Lemmoni.

13. S. Austinae, Bebb. A shrub or small tree, with very smooth light-gray bark
;

recent branches slender and but little divided, shining yellow or bronzed, very tough :

leaves narrowly oblanceolate, obliquely acuminate or falcate, attenuate at base,

smooth and bright green above except the yellowish midrib, glaucous and pubescent

beneath, the margin very slightly and obscurely subserrate ; stipules none : aments

appearing before the leaves, sessile, the small bracts at base early deciduous, erect,

cylindrical-oblong, densely flowered ; scales obovate, dark, clothed with silky hairs :

capsules tapering to a beak, tomentose, about 2 lines long, shortly pedicelled so tliat

they are partially covered, even when mature, by the scales : styles produced; stigmas

erect, entire.

Indian Valley, Plumas County, Mrs. R. M. Anstin, — who in doing much to advance our
knowledge of the botany of the Sierra Nevada has not neglected the W^illows. Aments .somewhat

as in S. fulcrata, Anders., but that has proportionately shorter ami broader leaves, ".scai-cely 2

inches long by f to 1 inch broad," thinner in textui'e and dull green above, and large serrulate

stipule.s. The figure given by the author (Monogr. fig. 73) corresponds neither with his de-

scription nor with a sketch of Seeniann's specimen (in Herb. Kew) on which the species was
founded.

14. S. Breweri, Bebb. Branches long, very slender and pliant, pubescent at

first, becoming smooth : leaves linear-lanceolate, acute or acuminate, sessile or nearly
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so, 2 or 3 inches long by 3 or 4 lines wide, at first downy above especially along the

whitish midrib, at length glabrate and dull green, beneath glaucous, pubescent and

prominently rugose-veined ; the margin undulate-entire or remotely and unevenly

glandular-dentate ; stipules small, lanceolate, acute : fertile ament sessile, with two

or three small bracts at base, elongated, slenderly cylindrical, densely iiuAvered, with

thickish pubescent rhachis ; scales spatulate, pale, scantily villous : capsules short-

conical from a gibbous base, acute, tomentose, sessile, 2 lines long : styles elongated,

slender ; stigmas spreading, bitid : nectary linear or filiform, nearly as long as the

scale.

On San Carlos Mountain in a dry ravine, at 3,500 feet altitude, W. H. Brewer. An interesting

discovery of a genuine American representiitive of the Viminales, — a group widely distributed

throughout Europe and Russian Asia (excejtt in the extreme north), in tiie temperate regions of

India, and in Japan. Our jdant, the leaves of which resemble those of S. salvkcfolia, Link, is

abundantly distinguished from all the forms of the Old World.

++ ++ Alpine shrubs, 4 fo 6 feet high, with short and stout branches, or dwarf
and 2>rocumbeut or creeping.

15. S. glauca, Linn. Leaves elliptic-lanceolate, usually silky-villous both sides,

obscurely glaucous beneath, entire : aments leafy-peduncled, cylindrical, rather

thick, somewhat densely flowered : scales subacute or obtuse, tawny at base and

darker above, villous with long white hairs : capsules ovate-lanceolate, rather obtuse,

densely white-tomentose, scarcely or shortly pedicelled : pedicel equalling the nec-

tary : style produced, usually bifid ; stigmas laciniate, divaricate. — Anders, in DC.
Prodr. xvi^. 280.

Var. villosa, Anders. A diffuse shrub, 3 to 7 feet high, with short and stout

branches : leaves oblanceolate, acute or short acuminate, attenuate at base, 2 to 4

inches long, varying from soft villous to scarcely pilose when young, at length gla-

brate and rigid, more or less glaucous beneath ; stipules linear-lanceolate (" semicor-

date," Hook.), rather persistent : aments short-peduncled, the fertile when mature

sometimes very large, 2 or 3 inches long, | inch thick ; scales oblong-obovate, rather

acute, brownish : capsules lanceolate-acuminate, tomentose, at length subglabrate,

shortly pedicelled : style short or scarcely produced ; stigmas bifid or entire. — Sal.

Bor.-Am. 22. S. villosa, (Don]) Hook. Fl. Bor.-Am. ii. 144. S. glaitcops, Anders,

in DC. Prodr. xvi^. 281.

The genuine S. glauca has not lieen found, and probably does not occur, within our boundaries.

The variety villosa, collected in the Sierra Nevada at from 9,000 to 12,000 feet altitude {Breicer,

Bolander, Rothrock), ranges northward in the mountains to British Columbia and to the Saskatch-
ewan. This comprehends a number of forms differing from S. glauca mainly in their less tomen-
tose and more pointed capsules, entire styles, and less deeplj' cut stigmas : subsequently interposed

by Andersson as a fjuasi-species between S. glatica and S. desertoruin.

16. S. Californica, Bebb. Usually 4 to 6 feet high : leaves lanceolate to ob-

ovate, acute, 1 1 to 3 inches long by 4 to 7 lines wide, abruptly contracted or even

rounded at base, glandular serrulate, villous-tomentose when young, at length gla-

brate and green both sides ; stipules lanceolate, acute, serrulate : aments cylin-

drical, densely flowered, appearing with the leaves, when in flower about an inch

long, the fertile Avhen in fruit lengthening to 2 inches or more ; the leaf-like bracts

at base closely studded on the margin with minute glands : scales lanceolate, acute,

dark, villous with long silky hairs : capsule ovate-conical, rather obtuse, grayish-

tomentose, 2 or 3 lines long : pedicel short but distinct, about the lengtli of the

nectary : style elongated, entire ; stigmas mostly entire, erect.

Tiiis occurs in the Sierra Nevada at lower altitudes (8,000 to 9,000 feet) than the preceding,
from Mariposa County noithward {Brewer, Bolander, Lcrnmon, Greene, Mrs. Austin). Easily dis-

tinguished from genuine S. glauca by the glandular-serrulate leaves, elongated entire styles, and
shorter erect mostly entire stigmas ; but some of the forms are not so clearly sejiarahle from the
variety villosa. It is an evident transition toward S. fldcnophylla (shores of the Gieat Lakes,
Labiador, etc.), the staminate aments, with glandular-margined bracts at base, being very much
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as in that species. S. suhcordata, Anders., similarly distingnished from S. glauca, differs in its

orbicular-oval leaves and large semicordate denticulate .stipules.

17. S. arctica, Palla.s. Leaves obovate, oval, or spatulate-lanceolate, entire or

obsoletely and remotely serrate, at length smooth, glaucous beneath : aments lateral

and somewhat terminal, upon long strict leafy peduncles, erect, rather thick and
densely flowered : scales obovate, obtuse, pale or dark colored, pilose : capsule conic

from an ovate base : style medium sized, becoming brown : stigmas divaricately

parted.— Anders, in DC. Prodr. xvi-^. 286 ; Watson, Bot. King Exp. 326.

Var. petraea, Anders. 1. c. A dwarf creeping shrub, with suberect branches leafy

at the to}), only 2 to 4 inches high, though often covering considerable surface :

leaves lanceolate, tapering somewhat equally to the base and apex (an inch long by
3 to 6 lines wide), entire, green on both sides, slightly paler and prominently nerved
beneath : aments terminal, ei'ect, at length thick and densely floAvered, an inch or two
long : scales thin, brownish, sparsely pilose : capsules ovate-conical, 2 or 3 lines long,

silky, subsessile, the ne.tary rather exceeding the base of the capsule : style very
much elongated, slender : stigmas bifid, divai'icate.

In various forms from Greenland and Labradoi- to Alaska. The variety peircra in the Sierra

Nevada at 9,000 to 11,000 feet altitude {Anderson, Brewer, Bolandcr, Lemvion), and aI.so on aljiine

summits of the Rocky Mountains from Colorado, Avhere it is fre<iuently collected, northward to

British America (Boiirgeau, Lyall); an alpine form of the species, and the only one known to

occur within the boundaries of the United States.

18. S. Monica, Bebb. A small alpine shrub, profusely branched, procumbent
but not creeping ; branches smooth : leaves oblanceolate or oblong, -^ to 1 inch long,

3 or 4 lines wide, acute at both ends, or the lower obtuse, entire or obscurely ser-

rate, glabrous, bright green and with regularly radiating parallel impressed nerves

above, paler but not glaucous beneath ; stipules none : aments lateral, diminutive,

roundish, densely flowered, sessile or on very short but distinct peduncles, with two
oblong leaf-like bracts at base ; scales in the fertile ament roundish-ovate, rather ob-

tuse, dark colored and slightly villous, in the staminate ament lingulate. much nar-

roM'er, longer, paler, very acute and nearly smooth : filaments long ; anthers after

flowering brownish : capsules minute, a line long, ovate-conical, silky-tomentose,

sessile : styles medium sized, not produced ; stigmas mostly entire, spreading.

Mono Pass summit ; June, Bolnnder. A clear species of the Mtjrtosalix section ; differing

widely from <S'. ienera, Anders, (from the Cascade Mountains, 7,000 feet altitude, Lyall), vith which
alone it can be compared, — that having gracefully slender aments terminating lateral branehe.s,

lingulate leaves, and the relative form of the scales of the male and female aments singularly re-

versed, as it were, from what they appear in S. Monica.

§ 4. Stamen soUtari/. Aments thick, densely villous, ajypearinff in the axils of the

ri(jid persistent leaves. (^A purebj arbitrary and provisional arrangement.)

1 9. S. Coulteri, A nders. Recent branches very stout, furrowed, and densely gray-

ish-tomentose : leaves crowded, tliick and becoming rigid, oblong, about two inches

long by an inch witle, acute at each end, dull green and glabrate above except the

whitish impressed midrib and nerves, beneath very densely clothed with a soft per-

sistent white tonientum, the margin revolute and entire
;
petioles short and stout,

dilated below and embracing the large roundish obtuse silky buds ; stipules varying

from reniforni to lanceolate with an oblique point : staminate aments sessile [always 1],

cylindrical, erect, densely flowered ; scales spatulate, pale, densely villous with very

long silky hairs, which conceal the filament of the single stamen found under each

scale.

Known only fiom staminate aments collected by Conllcr, but locality uncertain, and by Bolander

near San Francisco ("a single tree, 15 feet high ; common in Marin County"). In one specimen

the aments (about an inch long) ajipear in the axils of tlie ])ersistent leaves. The dense wool-

liness of the under surface of the leaves is dull white rather tiian silky, at length apparently fer-

ruginous, disai^pearing only from the })ronunent midrib.
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2. POPULUS, Toiirn, Poplar. Cottonwood. Aspen.

Aments preceding the leaves, pendulous, axillary, sessile or nearly so, the ])istil-

late longest and loosely flowered : bracts lacerately toothed or fringed. Stamens

few to many, inserted on the face of an obliquely truncate disk, with distinct tiliform

filaments and purple anthers. Ovary surrounded by a more or less cup-shaped disk :

styles 2 to 4, often united at base, lobed or divided. Capsule ovate-oblong to glo-

bose, 2 - 4-valved.— Trees with scaly and often resinous buds, caducous stipules,

and glandular-crenate leaves. — Wesmael in DC. Prodr. xvi*. 323.

About 20 species, of northern extra-tropical regions, equally divided between the Old and New
Worlds. The wood is light-colored, soft and light, durable if kei)t dry. The fragrant resinous Iml-

sani, which coats abundantly the buds of some species, is occasionally collected for medicinal use.

« Styles 2, with 2 or 3 linear lobes: capsules small, obloiKj-conlcal, thin, 2-valved:

stamens 6 to 20: leaves broadly ovate, crenulate ; petioles jiattened.

1. P. tremuloides, Michx. Trunk straight and slender, 20 to 50 feet high,

with smooth grayish-white bark ; branches not angled : buds long, viscid : leaves

round-ovate, 1 to 3 inches in diameter, very shortly acuminate, slightly cordate to

somewhat cuneate at base, villous-ciliate when young
;
petioles slender, much flat-

tened above, as long as the blade : staminato aments dense, an inch or two long,

with long-ciliate bracts: stamens 7 to 10, with very short fllaments : pistillate

aments 2 to 4 inches long, the rhachis pubescent : disk small : capsules on short

slender pedicels (a half to one line long), glabrous, 2 lines long : seed light brown,

a half Ihie long. — Michx. f. Arb. Amer. iii. 285, t. 8, tig. 1.

From tlie Sacramento eastward across the continent and northward through British America to

the Arctic Ocean ; in the Rocky Mountains as far south as New Mexico. Usually in dense copses,

covering moist slopes and Iwttoms, at an altitude varying from 6,000 to 10,000 feet or more.

Generally known as " Quaking Asp."

* * Styles 2 to 4, with dilated hbe^ : capsules large, sidjfjlobose to ovateroblonrj,

2 - 4-valred, often thick.

+- Staviens usually 20 to 30 : leaves cordate or ovate to lanceolate, crenate

;

petioles terete : seed a line long : young bark bi'ownish.

2. P. trichocarpa, Torr. & Gray. A tree of open growth, 30 to 50 feet high

or more, with thick cracked bark, the young barren branches somewhat angled :

buds shining and viscid : leaves broadly ovate to oblong-lanceolate, acuminate, cor-

date (sometimes rounded) at base, 2 to 4 inches long, finely puberulent when young,

becoming somewhat lighter colored beneath
;
petioles itsually an inch or two long :

staminate aments dense, 2 inches long ; bracts slightly villous ; rhachis pubescent

;

disk broad, somewhat pubescent ; filaments as long as the anthers : pistillate aments

2 inches or more (becoming 6 inches) long, with pubescent rhachis, the bracts and
much dilated disk nearly glabrous : ovary densely pubescent ; styles 3, broadly di-

lated and lobed : capsules nearly sessile, subglobose, pubescent, 3-valved, 3 lines

in diameter : seed light-colored.— Hook. Icon. t. 878 ; Watson, Bot. King Exped.

328, anil Amer. Journ. Sci. 3 ser. xv. 136. P. bahamifera, var. y. Hook. Fl. Bor.-

Am. ii. 154. /'. bahamifera, var. (?) Califnrnicn, Watson, 1. c. 135.

A^'ar. cupulata, Watson, 1. c. 13G. Disk of the pistillate flowers very large and
somewhat herbaceous, campanulate and twice longer than tlie ovary, pubescent

:

bracts somewhat villous, and pedicels a line or two long.

From San Diego northwaid to British Columbia and extemling into Western Nevada : the vari-

ety from Plumas County, Mrs. Austin. According to Douglas it attains in Washington Territory

a height of 60 to 100 feet, with a diameter of 2 to 6 feet. Like the following species it is gen-

erally found scattered or in open groves along stream-banks and in river bottoms, at an altitude

not exceeding 6,000 feet. The narrow-leaved species of the Rocky Mountains (P. angiustifolia,

James) is found in the mountains of Central Nevada (Shoshone Mountains, WcUsvii), and north-

westward to the valley of the Columbia.
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•i- -1- Stamens 60 or more: leaves deltoid, sinuately crenate : petioles flattened

:

seeds Ij or 2 lines Long : young bark yellowish, becoming light gray.

3. P. Fremonti, Watson. A large tree, witli gray crackeil bark and terete

branches : leaves broadly deltoid or often somewhat reniform, with a broad acute

apex and usually more or less of a sinus at base, few serratures (4 to 12 on each

side), and petioles 1 to 2| inches long; the petioles, branclilets, and margins of the

leaves often with short spreading pubescence when young : aments with glabrous

rhachis and bracts; the staminate loose, with })edicels 8 to 10 lines long and con-

spicuous disks 3 or 4 lines broad : styles 3 : fruiting aments 3 or 4 inches long :

capsules ovate, 3 or 4 lines long, on short stout pedicels (a line or two long), the

disk 3 lines broad ; valves 3, thick-coriaceous : seeds white.— Proc. Am. Acad. x.

350 and 1. c. 136. P. monilifera, Newberry, Pacif. R. Rep. vi. 89; AVatson, Bot.

King Exped. 327.

Var. {T) Wislizeni, Watson, 1. c. 137. Leaves sharply acuminate, truncate or

slightly cuneate at base : staminate aments with shorter pedicels and less dilated

thin disks : pistillate aments very slender, 2 to 6 inches long : disk 2 or 3 lines broad :

capsules ovate to ovate-oblong, somewhat angled, 3- or usually 4-valved, 4 or 5 lines

long, on slender pedicels 2 to 8 lines long. — P. monilifera, Torrey, Bot. Mex. Bound.

204, etc.

The typical form of the species is found on the Upper Sacramento River and eastward in Nevada
and to S. Utah {Palm-cr, Parry) ; the variety is the ])revalent Cottonwood in the more southern

districts, ranging from San Diego County (Jamul Valley, Palvier) and the Colorado Valley (Ft.

Yuma, ScImU) to S. Utah and the Rio Grande.

Order XCIV. JUGLANDACEiE.

Monoecious trees or shrubs, with alternate pinnate leaves without stipules, sterile

flowers in aments with usually numerous stamens and a 3 - 6-lobed perianth adnate

to a bract, fertile flowers solitary or few and spicate, with a 2 - 5-lobed (sometimes

double) perianth more or less adherent to the 1-ovuled 1-celled (at length imper-

fectly 2 - 4-celled) ovary, and a fleshy indehiscent or 4-valved fruit containing a

bony nut and a large exalbuminous 2 - 4-lobed orthotropous seed. Stamens with

very short filaments and the connective usuallj^ prolonged. Style short ; stigmas

2 - 4-lobed. Embryo fleshy and oily, covered by a membranous testa ; radicle very

short, superior.

The principal genera are Juqlans and Carya, almost wholly North American, the latter includ-

ing the Hickory and Pecan Nuts of the Atlantic States. Three other small genera are Asiatic.

The total numher of species is 25 or 30.

1. JUGLANS, Linn. Walnut.

Staminate aments from the previous year's wood, long, solitary or in pairs
;
peri-

anth unequally 3 - 6-lobed ; stamens 1 2 to 40. Fertile flowers solitary, or few in

a short terminal spike, the calyx adherent to the ovary, 4-toothed and with 4 small

petals. Style short ; stigmas 2, linear or clavate, fringed. Pericarp fleshy, indehis-

cent, enclosing an irregularly rugose nut, 2-valved in germination. — Trees or large

.shrubs, with somewhat resinous-aromatic bark and foliage, nearly naked buds, and

unequally pinnate leaves of many serrate leaflets
;
pith in plates.

Including the Black Walnut {J. nigra), very valuable and extensively used for cabinet pur-
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poses, the Butternut {J. cinerea), both of the Atlantic States, the English Walnut (J. rcfiia), a

native of Asia but long cultivated throughout temi^rate Euroi)e, ami four or five other less known
species.

1. J. Califomica, Watson. !More or less tomentose, sometimes nearly glabrous :

leaflets 5 to 8 pairs, oblong-lanceolate, acute, narrowing upward from near the base,

2 to 2i inches long : anients often in pairs, 4 to 8 inches long, loose : lobes of the

perianth in the staminate flowers 1 ^ lines long, acute or obtuse, veined : stamens 30

to 40 ; anthers a line long, with the apex of the connective very short and bihd :

fruit globose, slightly compressed, f to 1 inch in diameter : imt shallowly sulcate,

the walls rather thin, with 2 broad cavities upon each side.— Proc. Am. Acad. x.

349. J. ntpestris, var. major, Torrey in Sitgr. Rep. 171, t. IG.

A tree or large slirub, in the vicinit\' of San Francisco and along the Sacramento (where it is

sometimes cultivated) growing to the height of 40 to 60 feet, and 2 to 4 feet in diameter; ranging

southward to Santa Barbara, and eastward through Southern Arizona to New Me.vico and Sonora,

Tliurber.

J. RUPESTRis, Engelm. Sitgr. Rep. 171, t. 15, is smaller (6 to 20 feet high), with more numer-
ous (6 to 12 pail's) and usually more acuminate leaflets ; aments only 2 inches long, with smaller

perianth, 20 to 30 stamens, shorter anthers and more prominent connective ; nut globose, 6 or 7

lines in diameter, with very thick nearly solid walls. Freiiueut in Texas and New Mexico
;

Walnut Grove, Aiizona, Palmer.

Order XCV. CUPULIPERiE.

Monoecious trees or shrubs, with alternate simple pinnately veined leaves, cadu-

cous stipules, staminate flowers naked or bracteate, in cylindrical or globose aments,

with a lobed or cleft perianth, and the pistillate sessile in a cup-like involucre

(1 -5-flowered) covered with bractlike or spinescent appendages, with 6-lobed peri-

anth adherent to the 2-6-celled and 4- 12-ovuled ovary, which becomes a 1-celled

1 -seeded nut seated in or covered by the enlarged involucre. Stamens 4 to 20,

with distinct filaments and 2-celled anthers. Styles 2 to 6. Ovules erect or pen-

dulous, anatropous, usually all but 1 abortive though persistent. Seed Avithout

albumen ; testa double. Embryo straight, with small superior radicle, and fleshy

cotyledons.

A most important order, though including but four genera, extensively distributed especially

through northern temi)erdte regions. The Chestnut (Castanea) and Beech (Fagus) occur in North
America only in the Atlantic States ; the former also represented in the Old World by a single

si)ecies, and the latter by a few scattered sjjecies in Euroi)e, Japan, South America, New Zealand
and Australia.

1. Quercus. Involucre 1-flowered, scaly and entire, becoming a cup.

2. Castauopsis. Involucre 1 - 3-ilowered, becoming a hard prickly bur.

1. QUERCUS, Linn. 0.\K. (By Dr. George Engelmann.)

Staminate flowers in slender aments ; bracts mostly caducous : calyx 4 - 8-parted

or -lobed : stamens 3 to 10 ; anthers 2-celled. Pistillate flowers single or in clusters

or sometimes in spikes, consisting of an incompletely 3-celled 6-ovuled ovary, bear-

ing three styles or sessile stigmas, and enclosed by a scaly bud-like involucre which

enlarges into an indurated cup (cupule) around the base of the single rounded or

elongated 1-seeded nut or acorn, the 5 undeveloped ovules remaining as rudiments

at the base or top of the perfect seed. Cotyledons continuing underground in germi-

nation ; radicle very short and included. — Flowers greenish, developing with the
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Engelmann, Trans. St. Louisleaves. Very large trees, or sometimes shrubs.

Acad. iii. 372.

A large and difficult genus of about 250 species, distributed tliroughont the temperate and
warm regions of the northern hemisphere, especiailj abundant in Eastern Asia and in Mexico. Of
the 40 species found within the limits of the United States, 25 are limited to the region eastward
of the Rocky Mountains. A single species {Q. undiilnta) is found in Colorado and Utah, ranging
also into S. California, all the other Californian forms, excepting Q. oblomjifoUa of the southern
border, being peculiar to the Western Coast. One other species {Q. Enwriji) belongs to Arizona
and New Mexico, but does not enter California. The wood of the genus is n)ostly hard and
durable, and most valuable for its economic uses. The bark also, from the amount of tannin
which it contains, is extensively used in the manufacture of leather.

Staminate aments pendulous, below the pistillate flowers : filaments not
longer than the anthers : stigmas dilated.

Abortive ovules at the base or side of the seed : stamens 6 to 8: stigmas
subse.ssile: bark light-colored.

Acorns glabrous within, maturing the fii-st year.

Leaves deciduous : large trees, with huge aconis.

Branches slender, glabrous : leaves deeply lobed, 4 Inches long or
less: buds oval, small: nut long-conical. 1.

Branchlets thicker, pubescent : leaves larger, rougher : buds
large, lanceolate, tomentose : nut ovate. 2.

Branchlets pubescent : leaves less lobed, 1 or 2 inches long :

buds small, oval, slightly pubescent : luit long-oblong. 3.

Leaves deciduous, small, deeply lobed : a shrub with slightly pu-
bescent branchlets : buds oval, subpubescent : nut oval. 4.

Leaves persistent, coriaceous, small.

Shrub : leaves broadly oval, 1 inch long, spinoselylobed-dentate :

cup 3 or 4 lines wide : nut elongated, .slender. 5.

Shrub or small tree : leaves oblong, ^ to 1 inch long, entire or

sinuate or spinose-toothed : cup 4 to 10 lines wide : nut oval. 6.

Small tree : leaves oblong, 1 or 2 inches long, entire or with few
blunt teeth : nut oblong. 7.

Acorns biennial, pubescent or (in n. 10) tomentose within : leaves

liersistent, coriaceous.

Large tiee or shrub : leaves oblong, 1 or 2 inches long, entire or

sharply-toothed : cup yellow-tomentose, often very thick, hemi-
spherical : nut oval, obtu.se. 8.

Tree : leaves oblong-lanceolate, 2 or 3 inches long, crenate-dentate,

strongly ribbed. : luit ovate, in a shallow cup. 9.

Shrub : leaves round-oval, rigid, 1 inch long or less, spinose-den-

tate : cup turbinate. 10.

Abortive ovules at toj) of the seed : anthers 4 or 5 : styles long : nuts

tomentose within : bark dark : leaf-lobes setaceously nuicro-

nate.

Acorns annual : leaves subpersistent.

Large tree or shrub : leaves oblong to orbicular, 2 or 3 inches long,

sinuately spino.se-deutate : cup turbinate : nut elongated,

acute.

Acorns biennial.

Tree or shrub : leaves |>ersistent, strongly reticulated, dark green

and shining, entire to spinosely sinuate-lobed
;
petioles short :

cup turbinate, very deep : nut slender, acute. 12. Q. Wlslizeni.
Tree or shrub : leaves deciduous, pinnatifid-lobed

; petioles long :

cup hemispheiical : nut oblong, obtuse. 13. Q. Kelloggii.
Aments erect, pistillate at base or wholly staminate : filaments elongated :

stigmas linear ; fruit biennial : leaves jiersistent. 14. Q. densifloua.

Q. LOBATA.

Q. Garryana.

Q. Douglasii.

Q. Br.EWERi.

Q. TJNDULATA.

Q. DUMOSA.

Q. OBLOXGIFOLIA.

Q. CIIRYSOLEPI.S.

Q. TOMENTELI.A.

Q. Palmeei.

11. Q. AGRIFOLIA.

§ 1. Staminate aments nakeA, from last year's buds or from, the lower paH of
this year's shoots, pendulous ; filaments not lonr/er than the anthers ; pol-

len larye (.015 — .020 lines in diameter): pistillate flowers above the

staminate aments, from the axils of young leaves ; stigmas dilated.—
Lepidobalanus, Endl.
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* Abortive ovules at the base or rarely at the side (in n. 8) of the seed: stamens

5 to 10 (iisnallij 6 <o 8) : stigmas sessile or subsessile. Bark usually light-

colored : wood dense and durable.— White Oaks,

+ Acorns maturing in the first season, glabrous within.

++ Leaves deciduous.

1. Q. lobata, Nee. A large stately tree, with glabrous slender often pendent

branches : leaves pubescent beneath, oblong or obovate, deeply lobed or pinnatitid,

usually 2\ to 3 or rarely 4 inches long, on short petioles (2 to 6 lines long) ; lobes

obtuse, retuse, or sometimes lobe-dentate : calyx with 6 or 8 triangular-lanceolate

pubescent and ciliate lobes, bearing as many orbicular anthers : acorns subsessile

;

nut elongated-conical (Ij to 2 1- inches long), usually pointed; cup deeply liemi-

spherical, almost always strongly tuberculated.— Ann. Cienc. Nat. iii. 278 ; A. DC.
Prodr. x.vi2. 24; Torr. Bot. Wilkes Exped. t. 15; Engelm. 1. c. 388. Q. Hindsii,

Benth. Bot. Sulph. 55 ; Newberry, Pacif. R. Rep. vi. 29, t. 1 and fig. 7. Q. Ran-
somi, Kellogg, Proc. Calif. Acad. i. 25]

Common throughout the State, on the plains and in the foothills, or in the southern part of the

State somewhat higher in the mountains. A majestic tree, sometimes 15 or 20 feet in girth, 100

feet high, and with a wider sjiread of branches {Brewer), which often hang down to the ground :

hark gray and in old trees often 4 or 5 inches thick : winter-buds oval, only about 2 lines long,

pubescent on the edges of the bright brown scales : young leaves canescent on both sides. The
wood is saiil to l)e brittle. "Roble " of the Mexicans.

2. Q. Garryana, Dougl. A large tree, with thicker more rigid tomentose or

pubescent branchlets and coarser foliage : leaves 4 to 6 inches long by 2 to 5 inches

Avide, on petioles | to 1 inch long, coarsely lobed-pinnatifid ; lobes broad, obtuse or

sometimes acutish, entire or again notched or lobed, dull-green above, beneath

strongly reticulated, pale or yellowish, and somewhat pubescent : calyx-lobes 7 or 8,

linear-lanceolate, ciliate : anthers 6 or 8 : acorns sessile or shortly peduncled ; nut

oval, often ventricose, obtuse, 1| to 1| inches long; cups small and very shallow,

with small lanceolate slightly pubescent scales, or sometimes thicker with inflated

scales. — Hook. Fl. Bor.-Am. ii. 159 ; Nutt. Sylva, i. 1, t. 1. Q. Neoil, Liebm.
Dansk. Vidensk. Selsk. Forhandl. 1854, 173.

A common oak of the lower country and in the valleys north of San Francisco Bay, extending
into Oregon and to British Columbia, where it is the only species. It is a large tree, often 10 or

12 feet in circumference and 60 or 70 feet high {Brewer, or even 100 feet high according to Nat-
tall), with hard but, it is said, brittle wood : bark thinner than in the last, only 1 or 1^ inches
thick even in large trees. This sjiecies has often been confounded with the last aud with the fol-

lowing species, but the thick strongly reticulated leaves, and especially the large lanceolate

and densely tomentose winter-buds (4 or 5 lines in length), are characteristic and readily dis-

tinguish it.

3. Q. Douglasii, Hook. & Am. A rather large tree, with pubescent branchlets

:

leaves smaller (usually only an inch or two long), oblong, sinuate or with shallow

lobes or sometimes almost entire, on short petioles (3 lines long), bluish-green and
at last glabrate above, pubescent beneath : acorn sessile or on a short peduncle ; cup
hemispherical, with ovate-lanceolate flat rarely tubercled scales ; nut long-oblong

(I to 1;^ inches long), mostly tapering and acutish.— Bot. Beechey, 391; Hook.
Icon. t. 382, 383; Nutt. Sylva, i. 10, t. 4.

On dry foothills of the Coast Ranges, from Monte Diablo and Mount Oso to Sacramento Valley,

but not observed in the extreme northern or southern parts of the State. A fine tree, but smaller
than the last, and known as the Mountain AVhite Oak or Blue Oak. It resembles a middle-
sized White Oak of the Eastern States {Q. alba) in its size, pale scaly bark, and quality of its tim-
ber. The largest trees seen by Professor Brewer had a circumference of 9 feet. Tiie winter-buds
are oval, alwut 2 lines long, reddish brown and only slightly pubescent. The three i)i-eceding

species have often been confounded and certainly vary nuich in the size and shape of the leaves

and acorns (both nuts and cups), but they are believed to be well-distinguished species, always
recognizable by the characters above enumerated.
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4. Q. Bre^weri, Eiigelm. A shrub 2 to 6 feet high, Avith slightly pubescent
branchlets, at last glabrate : leaves small (1^ to 2 or rarely 3 inches long), deeply pin-

natifid ; lobes obtuse (rarely acutish) and emarginate, sometimes again lobed, on
petioles 2 or rarely 3 lines long : acorns sessile or on peduncles G to 9 lines long

;

cups rather shallow, mostly strongly tuberculate ; nuts oval, obtuse, an inch or more
in length.— Q. lobata, subsp. fruticosa, Engelm. 1. c. 389.

On the middle or higher elevations of tlie Sieira Nevada, from C'alaveias County to the Oregon
line, forming "oak-ehapparal." The foliage greatly resembles that of Q. lobutu, the acorns
rather those of Q. Garryuna, and the oval brown slightly pubescent winter-buds, only 1 to 1^
lines long, are similar to those of Q. Douglasii.

++ ++ Leaves persistent thrnir/h winter and mostly until the ajjjjearance of neiv

leaves.

5. Q. undulata, Torr., var. pungens, Engelm. 1. c. 392. A shrub 2 to 8 feet high,

much branciieil and of scraggy habit : leaves small {an inch long), broadly oval,

spinosely lobe-dentate, rarely nearly entire, coriaceous, pale green, on very short

petioles, pubescent or hoary beneath, mostly glabrate above : aments short (| to 1

inch long), woolly : calyx witli 5 oval lobes and 5 to 8 (usually 6) small orbicular

anthers : acorns sessile or peduucled ; cups mostly hemispherical, only 3 or 4 lines

in diameter; nut slender, elongated, 6 to 10 lines long.— Q. pungens, Liebm. 1. c.

171, in part.

In the California Desert {Dr. Parry), the western limit of this variety, which is very common
in Arizona and eastward. I take this to be an extreme form of Q. uudulcUa of the Rocky Moun-
tains, the large-leaved variety of which (var. Gambelii), with dark green obtusely lobed deciduous
leaves, has not yet been found so far to the southwest. The acorns are sweet and edible.

6. Q. dumosa, Nutt. A tall shrub or small tree, 4 to 10 or 20 feet high, mostly

with slender straight branches, woolly when young : leaves coriaceous, mostly small

(a half-inch to an inch long, or rarely larger), on petioles a line or two long, oblong,

obtuse, rounded or rarely acute at base, entire or usually sinuate or sinuate-toothed,

on young shoots spinose-toothed, dark green above, pubescent beneath, the margins

rather revolute : aments about an inch long : calyx with 5 to 8 ovate-lanceolate

pubescent lobes and as many stamens : acorns sessile, exceedingly variable in size

;

cups deeply hemispherical, 4 to 10 lines wide, dark-colored and usually strongly

tubercled, i-arely with rather flat scales ; nuts oval, an inch long or more, sometimes

slender and smaller. — Sylva, i. 7 ; Engelm. 1. c. 393. Q. berberidlfolia, Liebm.

1. c. 172, in part. Q. acutidens, Torr. Bot. Mex. Bound. 207, t. 51, a large-leaved

form.

Var. buUata. Leaves rounder, thicker, paler, convex above, hoary on both sides

or only below.

Common in the canons and on the arid slopes of the Coast Ranges from San Diego to San Fran-

cisco Bay ; the variety in the Santa Lucia Mountains (Brewer) and northward to Lake County,

Dr. Torrey. Closely allied to the la-st and frequently confounded with it, but occupying a dif-

ferent geographical area and bearing very ditferent fruit. The leaves also are much less spiny,

exce])t on young shoots, and more sinuate or sinuate-toothed. The variety has a ])eculiar aspect,

but can hardly be separated si>ecifically. It appears to extend farther north than the principal

form.

7. Q. oblongifolia, Torr. A middle-sized tree, 20 to 30 feet high, with y)ale

smoothish bark, as in Q. alba : leaves oblong, 1 or 2 inches long and half as wide,

on very short petioles (a line or two long), entire or with a few blunt teeth, obtuse

at each end or subcordate at base, at first soft-downy, the older ones entirely gla-

brous, coriaceous and almost withoiit reticulation : calyx-lobes short, oval, woolly :

acorns sessile or ped uncled ; cups hemisj)herical, tubercled ; imts oblong, i to 1 inch

long. — Sitgreaves' Kep. 173, t. 19; Engelm. 1. c. 393.

In the mountains of Southwestern California, from San Diego to Los Angeles, and eastward

into Chihuahua and New Mexico ; known as the Evergieeu White Oak or Live Oak. The
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wood is said to be hard but brittle. A beautiful tree, 2 to 2i feet in diameter {Brewer), with the

as[)ect of the eastern Live Oak. Young shoots have acutely dentate leaves, and a specimen
from San Gabriel (n. 114, Brcicer) has very large ones, 3 inches long and half as wide. Q. ob-

longifolia of Bot. Mex. Bound. 206 is principally Q. utuluUUa, var. grisca.

-t- -*- Acorns Tnaturing the second seetson, the nuts often pubescent or tomentose

{in 11. 10) within : leaves persiste7it.

8. Q, chrysolepis, Liebm. 1. c. 1 73. One of the largest oaks (on the higher moun-
tains often low and shrubby), with flaky ash-gray bark : leaves oblong, acute or

cuspidate, obtuse or subcordate at base, mostly entire on mature trees, on younger

ones often sharply dentate or sinuate-dentate, or both foiins on the same branch,

coriaceous, about 2 inches long and half as wide, rarely larger or in the mountain
form often much smaller, at hi-st fulvous-tomentose beneath, after a year or more
glabrate and bluish or whitish

;
petioles about 3 lines long : aments sometimes

branched, tomentose, soon glal)rate : calyx-lobes 5 to 7, broadly ovate, acute, gla-

brous, ciliate : anthers about 10, conspicuously cuspidate : i)istillate flowers sessile or

rarely in spikes : cups covered with small triangular appressed scales more or less

hidden in a dense yellow or fulvous tomentum, very variable in shape and size, \ to

an inch wide, hemispherical and rather thin to flat-saucershaped and very thick

with a broad thick rim : nut oval, obtuse, ^ to H inches long and half as thick,

often somewhat pubescent within. — Engelm. 1. c. 383. Q. Julvescens, Kellogg,

Proc. Calif. Acad. i. G7, 71. Q. crassipocnla, Torr. Pacif. 11. Pep. v. 365, t. 9.

Var. (1) vacciniifolia, Engelm. 1. c. 393. A shrub 2 to 6 feet high, with entire

oval and obtuse or ovate-lanceolate and acute leaves, f to 1 i inches long by 2 to 4

lines wide, on petioles 1|^ to 3 lines long : acorns J to 1 inch long.— Q. vacciniifolia^

Kellogg, 1. c. i. 9G.

The Californian Live Oak, one of the most conspicuous and Iwautiful oaks of the Coast Ranges
and Sierra Nevada throughout the length of the State, at the higher altitudes often a low shrub.

It fretpiently attains a diameter of 3 to 5 feet, antl a tree was found by Prof. Brewer in Emidio
Canon 28 feet in circumference and with 150 feet spread of branches. The fertile branchlets very

often spend their force in the perfection of the fruit and do not grow beyond it, so that the

fruit may have the ap[>earance of maturing the first year though in fact biennial. The pubes-

cence of the cups and of the lower side of the leaves is not scaly, but consists of a dense furze of

articulated glandular hair. The abortive ovules are usually found scattered over the sides of the
seed. The variety is certainly peculiar in its habit, and the leaves appear to be always entire,

but no other diflerence is discoverable.

9. Q. tomentella, Engelm. 1. c. 393. A middle-sized tree. with tomentose
branchlets : leaves oblong-lanceolate, 2 or 3 inches long, on petioles 3 or 4 lines

long, obtuse at base, acute, crenate-dentate or rarely entire, coriaceous and strongly
ribbed, with revolute margins, densely tomentose when .young, becoming glabrate

above : aments and oval calyx-lobes stellate-pubescent : anthers about 10, cuspidate :

acorns subsessile ; cup shallow, 10 or II lines wide, fulvous-tomentose; nut ovate,

about 16 lines long.

Guadalupe Island, Dr. E. Palmer. Sometimes 40 feet high ; closely allied to the last, but
apparently well distinguished by the dentation and strong ribs of the leaves, and by the pubes-
cence, which is only sparingly mixed with aiticulated hairs. The pubescence upon the branches
persists for several years.

10. Q. Palmeri, Engelm. A tall shrub, with small coriaceous and very rigid

leaves (6 to 10 lines long), on petioles a line or two long, round-oval, obtuse or sub-
cordate at base, Avith undulate and strongly spinose-dentate margins : calyx-lobes 5
to 7, ovate, obtuse, glabi-ous, slightly ciliate : anthere 10, emarginate : acorns sub-
sessile ; cups turbinate, 6 to 9 lines wide, the minute scales covered by a dense ful-

vous furze
; nut densely tomentose within ; abortive ovules basal.— Q. chrysolepis,

var. Palmeri, Engelm. 1. c. 383.

In the mountains of San Diego County, near the Boundary ; at Larken's Station and Las Juan-
tas, Dr. E. Palmer, 1875. About 8 or 10 feet high : leaves resembling those of Q. undulatu, but
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thicker and more spiny. It is closely allied to Q. chrysolepis, but distinguished by the shape of

the anthers and cup, by the basal ovules, and by the dense coating on the inside of the shell,

which it has in common with the Black Oaks.

* * Abortive ovules boivie at the top of the seed: anthers usually larger and
fewer (4 or 5) except in n. 11 : stigmas on long spreading or recurved

styles: nut silky-tomentose ivitJtin. Bark dark or black : wood generally

more porous and perishable : lobes and teeth of the leaves setaceously mu-
cronate.— Black Oaks.

-i- Acorns maturing the first season: leaves sitbjiersisteyit.

11. Q. agrifolia, Nee, 1. c. 271. A stately tree of tho largest dimensions, some-

times shrubby, with very thick gray or leather-colored smoothish bark (becoming

cracked only in the oldest trees), and Avith brittle wood : young groAvth with a slight

soon deciduous stellate pubescence : leaves oval to orbicular or oblong, about 2 or

icirely 3 inches long, usually obtuse or cordate at base, sinuately spinose-dentate or

rarely entire, on downy petioles 3 or 4 lines long, mostly convex above, pale-green

without lustre and only slightly reticulate, pale and smooth beneath : aments at last

glabrate : calyx-lobes 5 or 6, ovate, nearly glabrous : anthers about 6, sometimes 8

or 10, obtuse or cuspidate : acorns subsessile or sessile, solitary or sometimes clus-

tered ; cup turbinate, 3 to 5 lines wide and about as deep, Avith imbricated lanceo-

late brown slightly pubescent scales; nut elongated, tapering, 1 to 1| inches long

by 3 or 4 lines thick. — Nutt. Sylva, i. 5, t. 2. Q, oxyadenia, Torr. in Sitgr.

Rep. 172, t. 17.

Var. frutescens. Shrubby, 3 to 5 feet high, with smaller leaves, often only an

inch long : acorns | to 1 inch in length, often crowded.

Common in the maritime portions of California, principallj' south of San Francisco Bay, rare

as far north as Mendocino County. A most pictures(iue oak, with a stout low trunk otten 8 to 12

feet, sometimes 16 to 21 feet, in circumference (base of Mount Diablo, Brevcr), and with a spread

of branches of 120 feet. It is the " Encino" of the Mexicans. The shrubby variety grows with

it, especially southward, but also on the Oakland Hills and near Mendocino, Bolandcr. This

tree behaves curiously in many respects. Though projierly an evergreen, it loses its leaves grad-

ually during the winter and in some specimens entirelj- before tbe spring shoots appear, while

others in the same neighborhood retain them several weeks or sometimes months longer. Dr.

Bolander has observed that the trees that flower abundantly lose the old leaves earlier, while the

really evergreen trees are apt not to flower at all. The aments often sjning from the axils of

young leaves. Sometimes, especially where the first growth has been injured by locusts, fresh

sprouts bearing flowers are formed later in the summer, and their young fruit is apt to persist

through winter and even to enlarge somewhat in tlie following spring, but it never matures.

Such aftergrowth may easily be mistaken for a biennial maturation (E. Uilgard).

-»- -•- Acorns maturing in the second season.

++ Leaves persistent.

1 2. Q. Wislizeni, A. DC. One of our largest oaks, but sometimes a low shrub :

bark black and rough : leaves coriaceous, smooth, strongly reticulated on the upper

surtace, dark green and shining, 1 to 3 or rarely 4 inches long by i to 2 inches wide

varying exceedingly in shape, from narrowly lanceolate to broadly oval, mostly oblong-

lanceolate, truncate or subcordate or the narrower ones often acute at base, entire or

serrulate or serrate, or often sinuate-dentate or -lobed and even Avith the lobes den-

tate
;
petioles 2 to 4 lines long, at first pubescent : aments pubescent, like the young

leaves, Avith soon deciduous stellate hairs : calyx-lobes 5, broadly oval, glabrous,

ciliate : anthers 3 to G (usually 4 or 5), slightly apiculate : styles very slender, recurved,

often more thati 3 : acorns sessile or peduncled or even spicate ; cup turbinate, very

deep or even tubular {\ to 1 inch deep), covered Avith brown lanceolate subpubescent

imbricate scales; nut slender, tapering, | to li inches long. — Prodr. xvi^. 67,

Avhere the species is erroneously assigned to Northern Mexico ; Engelm. 1. c. 396.

Q. Morehus, Kellogg, Proc. Calif. Acad. ii. 36 ]
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Var. frntescens. A shrub 3 to 10 feet high, with smaller oval entire or spinose-

dentate leaves, 1 to 1 ^ inches long.

Coniniou in the valleys ami on the lower mountains throughout the State and ascending into the

Siena Nevada; the variety is the "Desert Oak" of the southeastern desert region, ranging

northward to Shasta. A magnificent tree, with very dense dark green and shining foliage, some-
times 10 to 12 or even 18 feet in circumference (Shasta, Brewer) and 50 or 60 feet high ; bark
paler and smoothish when young, very rough and black in old trees : wood said to be tough and
durable. The leaves persist 14 or 15 months, longer than in the last, but rarely until maturity
of the fruit. Winter-buds oval, a line or two long, brown and shining and slightly ciliate. Cups
very varialile in size, often deeper than in any other N. American oak. This species has been
confounded with Q. cujrifolia, but is readily distinguished by its biennial fruit, the strongly retic-

ulated shining leaves, etc. Some forms closely ai)proach the next species, which, however, has

broader more deeply lobed and deciduous leaves and obtuse acorns.

++ ++ Leaves deciduous.

13, Q. Kelloggii, Newberry. A middle-sized tree, with rough black bark;

branclilets soon glabrate : leaves thick, broadly oval, pinnatifid-lobed (like those of

Q. coccinea), 3 to 4^ or rarely 6 inches long, the lobes tapering and entire or broad

and lobe-dentate, at first tomentose or nearly glabrous, at length glabmte
;
petioles

slender, 8 to 15 lines long : aments stellate-pubescent or smoothish : calyx with '5

broad ciliate lobes, bearing 4 or 5 anthers : acorns mostly on peduncles | to an inch

long, often several together ; cups hemispherical, often very deep (6 to 8 lines wide
by 8 to 12 lines deep), with ovate-lanceolate obtusish imbricate scales ; nuts oblong,

obtuse, 12 to 16 lines long, by 10 to 12 wide. — Pacif. E. Rep. vi. 28, f. 6. Q.
rubra, Benth. PI. Hartw. 337. Q. tinctoria, var. Californica, Torr. Pacif. R. Rep.

iv. 138. Q. Sonomemis, Benth.; A. DC. Prodr. xvi'*. 62.

Common in the Coast Ranges throughout the State, and also higher up on the western side of
the Sierra Nevada, where it often is reduced to a shrub. The representative of the eastern Black
Oaks, and distinguished from them chiefly by the form of the cup and nut. The species is now
generally known as Q. Sonoinensis, but Dr. Newberry's name, honoring the indefatigable botani-

cal pioneer of California, has a priority of seven years.

§ 2. Aments erect, pistillate at base and staminate above or entirely staniinate:

slender filaments many times longer than the t-ery sm(dl anthers: pollen

only half as large: stigmas linear: fruit biennial: leaves persistent.—
Androgyne, A. DC,

14. Q. densiflora, Hook. & Am. A middle-sized tree or shrub, with mostly

smoothish bark and tomentose branclilets : leaves oblong, acute, obtuse or rarely

acute at base, entire with revolute margins or sometimes dentate, tomentose espe-

cially beneath, at last glabrate and whitish, 2 to 4 or 5 inches long by i to 2 inches

Avide
;
petioles 3 to 6 lines long ; aments 4 to 6 inches long, tomentose ; flowers in

glomerules of 3, supported by 3 bracts ; calyx of 5 broad woolly lobes : anthers 10 :

acorns solitary or in short-peduncled clusters; cups very shallow, | to IJ inches

wide, covered with long-linear rigid rough spreading or recurved scales, silky-tomen-

tose inside ; nut oval or oblong, acute or obtuse, 1 to 1 i inches long, with a very

thick shell, densely tomentose within. — Bot. Beechey, 391 ; Hook. Icon. t. 380;
Nutt. Sylva, i. 11, t. 5. Q. echinacea, Torr. Pacif. R. Rep. iv. 137, t. 19.

From the Santa Lucia Mountains {Palmer) through the Coast Ranges and esi)ecially the Red-
woods to the Shasta ivgion. A pretty large tree, 50 to 60 or raiely 80 feet high (Santa Cruz
Jlountains, Brciccr), and a foot or two in diameter ; often a mere shrub, 5 to 7 feet high : bark
light gray, rough only in the oldest trees. Acorns bitter. Leaves in some forms snialler, thicker,

strongly riblwd and more frt!(|uentlj' serrate ; in others larger, thinner, and without conspicuous
ribs. Intermediate between Oak and Chestnut, and approaching some E. Asiatic forms.

2. CASTANOPSIS, Spach. Western Chinquapin.

Staminate flowers in slender axillary and panicled aments upon the young ^hoots^

with regularly 5 - 6-lobed perianth and usually twice as many stamens. Pistillate
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flowers 1 to 3 in a scaly involucre sessile at the base of the aments ; lobes of the

perianth 6, in 2 rows. Styles usually 3. Ovary 3-celled, with 2 amphitropous

ovules at the lower angle of each cell. Nuts 1 to 3, enclosed in the subglobose in-

volucre, Avhich is densely covered with stout branched prickles, at length irregularly

dehiscent. Seed solitary. Cotyledons thick, plano-convex, edible.— Trees or some-

times shrubs, mostly with entire coriaceous leaves ; fruit maturing in the second

year.

A peculiar genus of Eastern Asia and the adjacent islands, of a dozen or more species, repre-

sented in California only by the following. It is intermediate between Qucrcus and Castauea,

tlie former diH'ering in its cupular l-flo\vered involucre, imjierfectly 3-celled ovary, and unisexual

aments ; the latter in the usually 6-celled ovary, pendent anatropous ovules, and the cotyledons

convolute-plicate. The shell of the nut is much firmer and harder than in the other genera.

1. C. chrysophylla, A. DC. Leaves coriaceous, evergreen, lanceolate or ob-

long, 1 to 4 inches long, acuminate or only acutish, cuneate at base and shortly peti-

oled, entire, green and glabrous above or sometimes scurfy, densely scurfy beneath

with more or less yellow scales : male aments 1 to 3 inches long, densely pubescent

:

styles 3, stout, glabrous, divergent: fruiting involucre Avith stout divergent spines,

^ to 1 inch long, subverticillately many-branched : nut usually solitary, obtusely

triangular, 6 lines long.— Seem. Journ. Bot. i. 182, & Prodr. xvi"^. 109; Wat-
son, Bot. King Exp. 322. Castanea chrysophylla, Dougl.; Hook, in Lond. Journ.

Bot. ii. 496, t. 16, and Bot. Mag. t. 4953; Xewberry, Pac. R. Rep. vi. 26, fig. 4.

Castanea sempervirens, Kellogg, Proc. Calif. Acad. i. 71.

From Oregon to Monterey, and in the Sierra Nevada to an altitude of 6,000 feet. Often only a

shrub of 2 to 6 feet in height (var. minor, Benth. PI. Hartw. 337), fruiting freelj', but in Mendo-
cino County and northward becoming a large tree 50 to 125 feet high and 2 or 3 feet in

diameter.

Order XCVI. CORYLACE^.

Distinguished from the Ctipidiferce by the male flowers consisting of a staminifer-

ous scale-like bract without perianth, and by the foliaceous or tubular laciniate invo-

lucre of the fruit ; stamens several, with short often divided filaments and distinct

anther-cells, usually hairy at the apex
;
pistillate flowers in a short spike, 2 to each

bract, with small bractlets which become much enlarged and involucrate in fruit

;

ovary imperfectly 2-celled, with 2 pendulous anatropous ovules ; seed solitary, Avith

simple integument. Leaves doubly toothed, plicate in aestivation. Involucre acid

to the taste.

Small trees or shrubs of the northern hemisphere, the order comprising the Hornbeam and
Ironwood (Ostrya and Carpiniis) of the Atlantic States and Old World (a half-tlozen species), a

sniidl genus ])eculiar to Japan (Distcgocarpus), and the following one. The wood is usually very

hard and heavy.

1. CORYLUS, Tourn. Hazelnut. Filbert.

Aments drooping, axillary from scaly buds, densely pubescent. Stamens 4 (or 8

Avith one-celled anthers by division of the filaments), 2-bracteolate, on a cuneate-

obovate bract. Pistillate spikes terminal on leafy shoots. Ovary tipped with the

irregularly lobed limb of the adherent perianth ; style short, with 2 linear elon-

gated stigmas. Bractlets 2, becoming a leafy or somewhat coriaceous often tubu-

lar involucre, with lacerately lobed margin, enclosing an ovoid bony 1-celled 1-seeded
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nut. Cotyledons thick and edible, plano-convex, the base including the short

radicle.

Five other species are found in Europe and Asia, and one in the Atljintic States.

1. C. rostrata, Ait. Leaves broadly ovate or oval, 1 to 4 inches long, acumi-

nate or acute, cordate or rounded at base, somewliat pubescent beneath on the nerves
;

petioles slender, nearly smooth : fruiting involucre densely hispid, of united bracts

more or less prolonged and narrowed into a tube above the nut, 1 to 1^ inches long,

often recurvctl : nut 5 or 6 lines in diameter. — Var. Californica, A. DC. Pubes-

cence more abundant, villous and often glandular : leaves an inch or two long, less

acuminate and on rather shorter petioles : tube of the involucre shorter, often

scarcely exceeding the nut. — Prodr. xvi^. 133.

A slirub 3 to 6 feet higli, ranging fioni Middle California to Oregon. The typical form of the

Atlantic States occurs in Washington Territory and the Kooky Mountains, and is nearly repeated

in Northern Asia.

Order XCVII. ARISTOLOCHIACE^.

Perennial herbs or shrubs, with alternate entire mostly cordate or reniform pedately

nerved petioled leaves, no stipules, and perfect flowers, the lurid or greenish perianth

with a valvate regularly or irregularly 3-lobed limb, the tube more or less adnate to

a 6-celled ovary, which becomes a many-seeded berry or 6-valved capsule; stamens G to

1 2, on the ovary and more or less adnate to the style, with extrorse antliers ; styles

usually 6, united at base ; seeds anatropous, in 1 or 2 rows on the central angle of

each cell, with fleshy rhaphe, and minute embryo in copious albumen.

An order of 5 genera and nearly 200 species, chiefly of the warmer regions of the globe and
especially of tropical America. Most of them possess hitter-tonic or stimulant and often aromatic
properties, and some have long been known for their value in medicine.

1. Asarum. Perianth short, 3-cleft. Stamens 12. Capsule globose. Acaulescent herbs, with
ajjparently terminal flowers.

2 Aristolochia. Perianth tubular, contracted at the throat. Stamens 6. Capsule oblong.
Twining shrubs, with supra-axillary flowers.

1. ASARUM, Tourn. Wild Ginger.

Perianth regular, carapanulate, with the limb spreading or recurved, persistent,

3-cleft, the tube adherent to the ovary ; tips of the segments infolded in the bud.

Stamens 12, nearly free from the styles, at first reflexed, the alternate ones shorter;

connective continued beyond the anthers, pointed. Ovary more or less inferior

:

styles 6, more or less united. Capsule globose, fleshy, usually bursting irregularly.

Seeds large, thick, in two rows in each cell. — Nearly acaulescent herbs with

creeping aromatic rootstocks, the branches bearing 2 or 3 membranous sessile

caducous bracts at base and 2 closely approximate long-petioled reniform-cordate

leaves, with a pedunculate flower in the axil of the lower leaf.

Besides the following species, three are found in the Atlantic States, one in Europe, one in the
Himalayas, and three or four in Japan. The Californian species have the ovary wholly inferior.

1. A. Hart'wegi, Watson. Ratlier stout, tufted, floccose-pubescent especially

below : leaves usually large (2 to 6 inches long), thick, cordate with large rounded
auricles, usually acute, quite glabrous above and mottled, the margin ciliate : pedun-
cle stout, a half to an inch long : ovary 6 lines broad : lobes of the calyx ovate, nar-

rowed to a linear ai>ex, 1 to 1|^ inches long : filaments rather stout, nearly free from
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the style ; anthers about a line long, the produced connective setaceous, a line or

two long : styles short, nearly distinct, scarcely equalling the anthers : seeds ovate,

2 lines long.— Proc. Amer. Acad. x. 346. A. Hookeri, var. majus, Duchartre, DC.
Prodr. xv^ 424.

Frequent in the Sierra Nevada, at an altitude of 4,000 to 7,000 feet ;
" growing in thick tufts,

the leaves strikingly mottled," Gray.

2. A, caudatum, Lindl. More slender, with elongated rootstocks, rather

sparingly pubescent with loose floccose hairs : leaves cordate-reniform, somewhat
cucullate, shortly acute or acutish (the smaller sometimes obtuse), sparingly pubes-

cent above at least on the veins, 2 to 4 inches long : peduncles slender, 6 to 1 5 lines

long : ovary about 4 lines broad : calyx-lobes oblong, more or less long-attenuate

(1 to 2| inches long) : hlaraents stout ; the free apex of the connective much shorter

than the anther : styles united, equalling the stamens : seeds ovate, 1 1 lines long.—
Bot. Reg. xvii, under t. 1399 ; Watson, 1. c. A. Hookeri, Fielding, Sert. Plant, t. 32.

In the Coast Ranges from Santa Cruz to Oregon and Biitish Columbia, in damp woods and
canons.

3. A. Lemmoni, Watson. Closely resembling the last, but leaves flat, all

rounded at the summit, and nearly glabrous above ; calyx-lobes short (4 to 6 lines

long), obtuse or acute : seeds narrower.— Proc. Amer. Acad. xiv. 294.

In the Sierra Nevada ; Plumas County, J. G. Lemmon, Mrs. R. M. Atislin.

2. ARISTOLOCHIA, Tourn. Pipe-Vine.

Perianth tubular, irregular, inflated above the elongated ovary and deciduous, the

limb variously lobed or cleft. Anthers 6, sessile and adnate to the short simple

style. Stigma 3 - 6-lobed or angled. Capsule 6-angled and 6-valved, septicidally

dehiscent. Seeds horizontal, in one row in each cell, numerous, flattened.— Mostly

twining shrubs, with axillary flowers.

A widely distributed genus of 170 species ; of which six are found in the Atlantic States.

1. A. Califomica, Torr. Woody, climbing to a height of 6 to 10 feet, more

or less densely pubescent with short silky hairs : leaves ovate-cordate, obtuse or

acutish, 2 to 4 inches long, on short petioles : peduncles slender, an inch or two

long, with a small cordate or obovate foliaceous bract in the middle : calyx-tube

broadly saccate and closely doubled upon itself, 15 to 18 lines long from the base to

the top of the curvature, half an inch broad, not much contracted at the throat,

slightly pubescent ; limb 2-lipped, the upper lip of 2 broad obtuse lobes with a disk-

like thickening on the inner side : anthei-s contiguous in pairs under each of the 3

broad obtuse lobes of the stigma : ovary linear-clavate, pubescent : capsule spongy-

coriaceous, obovate, attenuate to a slender base, 6-winged, 1^ inches long: seeds

cuneate-ovate, deeply concave on the upper side, with a very prominent spongy

rhaphe.— Pacif. R. Rep. iv. 128.

Near the coast from Monterey to Marin County, rather rare ; also in the Upper Sacramento

"Valley, near Fort Reading [Bigclow), and at Chico, Mrs. J. Bidvxll. Flowers described as dull-

purple at base and summit, paler in the middle. March and April.

Order XCVIII. RAPFLESIACE^.

Leafless parasites on the roots or branches of dicotyledonous plants, with regular

mostly dioecious flowers, numerous sessile anthers, and 1 -celled more or less inferior

ovary with several many-ovuled distinct or confluent placentae ; fruit baccate ; seeds

numerous, minute, with bony testa, and embryo without cotyledons.
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A small order of half a dozen rather heterogeneous genera and 20 widely scattered species, the

only one that approaches our limits being the following, which may be found in the southeastern

portion of tiie State.

1. PILOSTYLES, Guillem.

Flowers dioecious, minute, purplish, subsessile on the branches of chiefly legumi-

nous trees or shrubs ; bracts and segments of the perianth scarcely distinct, imbri-

cate in several rows, persistent. Anthers numerous, in 1 or 3 rows below the dilated

top of the stamineal column, 1 -celled, transversely dehiscent. Summit of the ovary

depressed and truncate, surrounded by a stigmatic ring. Fruit a fleshy berry, with

numerous minute rounded seeds covering the inner walls of the cavity. — Solms-

Laubach, Fl. Bras. fasc. Ixxvii. 123.

Four other species of this genus occur in tropical America, from Mexico to Brazil and Chili,

with one in Africa and one in Persia.

1. P. Thurberi, Gray. Flowers scattered, sessile, 1| lines in diameter: bracts

and sepals similar, rounded, glabrous, adnate to the lower half of the globose-ovoid

ovary : stigma disk-shaped, with a thickened margin and slightly prominent centre :

seeds orthotropous, oval, acutish at both ends, on a slender funiculus of their own
length. — PI. Thurb. 326 ; Torrey, Bot. Mex. Bound. 207, t. 52 ; Hook. f. in DC.
Prodr. xvii. 115.

On a small mountain near the Gila River in W. Arizona {Thurber), on branches of Dalea
Emorrji. The staminate flowers are unknown.

Order XCIX. SANTALACE^.

Herbs or shrubs, usually root-parasitic, with angled or striate branches, entire and

mostly alternate sessile leaves without stipules, and mostly perfect flowers with

3 - 5-cleft valvate perianth adherent to the 1 -celled 2-4-ovuled ovary, which be-

comes an indehiscent 1 -seeded usually nut-like fruit; stamens 3 to 5, opposite to

the perianth-lobes, at the edge of an epigynous often lobed disk ; style 2 - 5-lobed
;

ovules suspended from the top of a free central placenta ; seed without testa, the

small straight embryo axile at the apex of the abundant albumen ; radicle supe-

rior.

An order of 20 genera and about 200 species, distributed through the temperate and tropical
regions chiefly of the Old World. Besides the following, three other small genera are represented
in the Atlantic States.

1. COMANDRA, Nutt. Bastard Toad-flax.

Flowers perfect, the campanulate or urn-shaped perianth with a 5- (rarely 4-)

lobed persistent limb. Disk with a free lobed margin. Stamens included, with

linear filaments ; anthers attached by tufts of hairs to the base of the calyx-lobes,

the cells distinct at base. Style filiform. Placenta contorted, filiform, about 3-

ovuled. Fruit nut-like or drupe-like, the cavity filled by the globular seed. — Loav

herbaceous smooth perennials, with subterranean rootstocks ; leaves alternate, nearly

sessile, glaucous, the lowest scale-like ; flowers greenish-white, in small terminal or

axillary umbellate clusters. A third species is found in British America and one

other in S. Europe.

1. C. mnbellata, Nutt. Stems leafy, 6 to. 15 inches high : leaves oblong,
obtuse or acute, ^ to 1^- inches long : umbels few-flowered, corymbosely clustered at
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the summits of the stems : floAvers IJ to 2 lines long, on slender pedicels, the white
oblong erect or slightly spreading lobes about equalling the green tube, which is

continued conspicuously above the ovary : style slender : fruit dry, globular, 2 or 3
lines in diameter ; fruiting pedicels 2 to 3 lines long.

In the foothills of the Sierra Nevada from Mariposa County northward to Washington Terri-
tory and thence across the continent to the Saskatchewan and the northern Atlantic States.

2. C. pallida, A. DC. Differing from the last in its narrower more glaucous
and acuter leaves, which are linear to narrowly lanceolate (or those upon the main
stem oblong), all acute or somewhat cuspidate ; fruit larger, ovoid, 3 to 4 lines long,
sessile or on short stout pedicels.— Prodr. xiv. 636 ; Watson, Bot. King Exp. 319.
From Oregon to Colorado and New Mexico, frequent in the mountains of Nevada ( Watson) and

collected by Newberry in Northwestern Arizona
; probably to be found in California eastward of

the Sierra Nevada.

Order C. LORANTHACEiE. (By Dr. George Engelmann.)

Evergreens, parasitic on shrubs or trees, dull yellowish-green or brownish, with
dichotomous branches and swollen joints, the opposite thick and coriaceous exstip-

ulate and entire leaves foliaceous or reduced to mostly connate scales : flowers

dioecious (in our genera), of 2 to 5 sepals coherent at base and valvate in {estiva-

tion ; anthers as many as the sepals and inserted upon them, 1 - 2-celled and sessile

(in our species) ; ovary inferior, 1-celled, with a solitary erect orthotropous ovule,

the style short or none ; fruit a berry with glutinous endocarp ; seed with copious

fleshy albumen, enclosing a straight axile embryo with superior radicle.— Flowers

in our species small and inconspicuous, greenish.

A considerable order, of about 1 5 genera and 300 species, distributed mostly through the trop-
ical regions both of the Old and New World, with a few species in the temperate zones of both
hemispheres. Only two genera are represented in the United States. The fruit contains a pecu-
liar viscid and tenacious elastic substance known as Bird-lime.

1. Phoradendron. Flowers globose, mostly 3-lobed. Anthers 2-celled, opening by 2 pores or
slits : pollen-grains smooth. Berry globose, pulpy and semitransparent. Cotyledons
foliaceous. Leaves foliaceous or scale-like.

2. Arceuthobium. Flowers mostly compressed ; the staminate usually 3-parted, the pistillate

2-toothed. Anthers a single orbicular cell, opening by a circular slit
;
pollen spinulose.

Berry compressed, fleshy. Cotyledons very short. Leaves scale-like, connate.

1. PHOEADENDRON, Nutt. Mistletoe.

Flowers globose, immersed in the rhachis of jointed spikes. Calyx 3- (rarely 2-

or 4-) lobed. Anthers sessile on the base of the lobes, 2-celled, the cells opening by

a pore or slit : pollen-grains smooth. Stigma sessile, obtuse, entire or more or less

2-lobed. Berry globose, pulpy, semitransparent, crowned with the persistent sepals.

Embryo with foliaceous cotyledons.— Parasitic on the branches of various kinds of

trees : spikes single or in pairs in the axils of opposite leaves, or rarely terminal, the

lowest joint sterile, the others (1 to many) bearing solitary or several flowers on each

side ; the staminate spikes usually with more numerous and more floriferous joints

than the pistillate. Flowering in February or March and maturing its fruit the

next winter.— Nutt. PI. Gambel, 1 85.

An American genus, of about 80 species, ranging from the southern Atlantic States and Oregon
to Brazil and Peru, mostly tropical. Only the following species are found within the limits of the

United States.
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* Leaves follaceous, mostly dilated upward from a narrow base.

1. P. flavescens, Xutt. Branches terete, pubescent when young (as also the

spikes), often a foot long or more : leaves oblanceolate to obovate or orbicular, ^ to 2

inches long, obtuse, 3-nerved, at last glabrous : bracts connate into a short truncate

cup : flowers depressed-globose, the calyx-lobes ciliate on the margin : staniinate

spikes opposite or verticillate, usually shorter than the leaves, 3 - 7-jointed, tlie

numerous flowers mostly in 4 to 6 rows on each side and occupying nearly tlie

whole joint, very fragrant with the odor of pond-lilies ; anthers transverse, opening

by 2 pores : pistillate spikes usually opposite, shorter (rarely 5 - 6-jointed), the flow-

el's (2 to 7 on each side of a joint) in not more than three series : berries white, 2

lines in diameter. — Engelm. PI. Liudh. 212. Viscum flavesceiis, Pursh, the com-

mon glabrate spatulate-leaved southeastern form.

Var. macrophyllum, Engelm. Leaves large (2 to 2h inches long), broad,

often 5-nerved, glabrate : flowers larger, in stout short jointed spikes.— Wheeler's

Rjp. vi. 252.

Var. villosum, Engelm. 1. c. Leaves small or middle-sized, orbicular to spatu-

late, permanently pubescent or tomentose : spikes slender, rather short.

—

F. vil-

losum, Nutt. 1, c. ; Engelm. PL Lindh. 212.

The latter variety is common throughout the State, chiefly on oaks, from S. California to Ore-

gon, and eastward to New Mexico and Texas ; the former occurs on Popidus, Platanus, Froxinus
and other trees, from S. California to New Mexico. Var. tomentosum {Viscum tomeutosiim, DC.)
is found in Northern Mexico, on Miinosece, and Is densely tomentose, with slender elongated
spikes.

2. P. Bolleannm, Eichler. Puberulent, at length glabrous : branches terete,

less than a span long : leaves thick, spatulate to linear, 6 to 12 lines long by 1 to 3

wide, nerveless, obtusish : spikes opposite or mrely in foui"s, with connate minutely
ciliate bracts; the staniinate of two 6- 12-flowered joints, the fertile of a single 2-

flowered joint : anthers transverse, opening by pores : fruit white, l^ lines in diame-

ter. —Fl. Bras. v^. 134'". Viscum Bolleamim, Seem. Bot. Herald,"295, t. 63. P.
paucijiorum, Torrey, Pacif. R. Rep. iv. 134.

On conifers, mostly .Tanipcrits, from the Geysei-s {Brewer) to San Felipe {Palmer) and into
Arizona and Mexico ; also on Guadalupe Islam!, Pafvicr. A specimen on Abies coiicolor, from
Dulfield's Ranch near Auburn (Bigelow), is larger and with larger broader leaves.

* * Leaves reduced to short mostly connate scales : spikes opposite, mostly few-
flowered.

3. P. Californicum, Nutt. Pubescent or at last glabrous : branches terete,

slender, a foot or two long : scales broadly ovate, acute, spreading : starainate spikes

of 2 or 3 (rarely 5) flower-bearing joints, each with 2 to 6 ovate-subglobose flowers

:

anther-cells oblong, opening by a longitudinal slit : fertile spikes sometimes with
nearly as many joints and flowers, the joints elongated (often an inch long) in fruit

:

berries reddish, 2 lines wide.— PI. Gambel, 185 ; Engelm. PI. Lindh. 213.

Southern California and Arizona, on various Miinoseoc and Cassicoe, Larrea, etc.

4. P. juniperinmn, Engelm. Glabrous, stout, densely branched, 6 to 9 inches
high : branches terete, the ultimate branchlets quadrangular : scales broadly triangu-

lar, obtusish, connate or distinct, ciliate : staminate spikes of a single 6 - 8-flow-

ered joint (rarely two) : anthers transverse, opening by pores : pistillate spikes 2-

flowered : berry globose, whitish or light red, 1| lines wide. — PI. Fendl. 58.

Var. Libocedri, Engelm. Branches a foot long or more, slender : joints more
elongated, the ultimate ones more sharply quadrangular.

On different species of Jimiperus, from Truckee Pass southward and through S. Nevada and
Arizona to New Mexico ; the variety on Libocedrics decurrens, from the Yuba River to San Ber-
nardino.
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2. ARCEUTHOBIUM, Bieb.

Flowers axillary and terminal, solitary or several from the same axil. Staminate

flowers 2-5- (mostly 3-) parted, compressed or the terminal ones globose before

opening. Anthers adnate to the lobes, circular and 1-celled, dehiscing by a circxdar

slit at base
;
pollen-grains spinulose. Pistillate flowers ovate, compressed, 2-toothed,

subsessile and partly enclosed ; the pedicel at length elongated, exsert and recurved.

Berry fleshy, compressed, dehiscent at the circumscissile base. Cotyledons very

short, only indicated by a notch.— Parasitic on conifers, glabrous, with rectangular

branches and connate scale-like leaves : flowers often crowded into apparent spikes

or panicles, opening (in our species) in summer or autumn and maturing their fruit

in the second autumn, when the berries suddenly and forcibly eject the glutinous

seeds to the distance of seveml yards.

A small genus, represented in S. Europe hy a single species, and in America ranging from the
northern border of the United States to Mexico, chietiy in the mountains.

* Staminate flowers all (or nearly all) terminal on distinct peduncle-like joints,
paniculate.

1. A. Americanmn, Nutt. Slender, dichotomously or verticillately much-
branched, greenish yellow ; staminate plants sometimes 3 or 4 inches long (| to a
line thick at base), fertile plants much smaller : flowers small, the staminate a line

broad or more, with ovate-orbicular acutish lobes, the pistillate a half to one line

long : fruit 2 lines long. — Engelm. PI. Lindh. 214, and Wheeler's Rep. vi. 252.

Only on Pinus anitorta (and apparently P. Banksiaiia in the Saskatchewan region), fiom
Wyoming to Oregon and southward to Colorado and California (Little Yosemite Valley,
Bolandcr). Flowering mostly late in autunm ai)parently, but found by Parry in Wyoming in
flower in July ; fruit mature in August and September. Its shoots creep along within the tissue

of the bark on young branches of the pine, and in the autumn bud out in the form of little knobs
among the bud-scales at the end of three-years-old limbs, develoijing into flowering plants the
next season. When once established it maj' continue to sprout fiom the same base for many (30
or more) yeai-s, causing hypertrophy of the wood and 1»rk of the limb and often its final destruc-
tion. Fruiting and flowering branchlets are often seen in juxtaposition in the sjimc whorl, but
without leaf-bearing branchlets, and never in superposition.

The type of the genus, A. Oxyccdri, Bieb., of the Old World, is allied to this, but distinguished
from it and from all American species by its staminate flowers being all terminal on short branch-
lets and usually in threes, scarcely a line wide and with orbicular lobes, and by the much smaller
oblong fruit, less than 1^ lines long. The northeastern A. lyusiUum, Peck, of the Adirondacs,
growing on Picea nigra, also belongs to this section.

* « Staminate flowers axillary (vnth a terminal one), forming simjile or com-
pound spikes.

•*- Slender, greenish-yellow: accessory hranchlets of fruiting sjjecimens flower-

hearing.

2. A. Douglasii, Engelm. Similar to the last, but smaller, ^ to 1 inch high :

branches suberect, solitary, or with accessory ones behind (never beside) the primary
ones : flowers in short (usually 5-flowered) spikes ; the staminate less than a line

wide with orbicular-ovate acutish lobes : fruit 2| lines long. — Wheeler's Eep.
vi. 253.

Var. abietinum, Engelm. A larger form, 1 to 3 inches high (the fertile smaller)

with spreading or even recurved few-flowered branchlets : staminate flowers 1 \ lines

wide : fruit scarcely 2 lines long.

On Pacudotsuga Douglasii, from New Mexico to S. Utah and N. Arizona ; the variety on Abies
cnncolor in Sierra Valley (J. G. Lemvwn) and S. Utah, Parry. Flow'ering apparently in Octol)er.

Distinguished from the last by its usually smaller size, the superimposed (never verticillate) ac-

cessory branchlets, lateral flowers, and larger fruit. Its creeping stroma buds out all along the
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branch, and not between the bnd-scales only as in the last. Another variety, with very small

fruit, is found on Picea Eiujcliminni in Northern Arizona.

•K- -t- Stouter, greenish-brown : accessory branchlets of fruiting specimens mostly

leaf-bearing.

3. A. divaricatum, Engelm. Stouter than the last, 2 to 4 inches high and a

line in diameter at base, olive green or pale brownish ; branches spreading, often liex-

uous or recurved : staminate flowers few and scattered or in 3 — 7-flowered spikes, a

line wide, with ovate acute lobes: fruit 1^ to If lines long.— PI. Wheeler, 1874,

16, and Wheeler's Rep. vi. 253. A. campylopodimi, var., Engelm. PL Lindh. 114.

On Pinus cclulis and P. mmiophylla, from New Mexico and S. Colorado to Arizona and S.

Utah, and to be looked for on the latter species in S. Califoniia. Flowering in August and Sep-

tember. Intermediate in size and color between A. Duiu/lasii and the following species, but well

characterized by its slender habit, spreading growth, and small and rather scanty male flowei's.

4. A. occidentale, Engelm, Stout, 2 to 5 inches high, 2 to 2| lines thick at

base, paniculately much-branched : staminate plants brownish yellow, smaller, the

pistillate commonly of a darker olive-brown color : staminate flowers in long dense

spikes, often 9 to 17 on a single axis, their buds ventricose with the upper edge

curved outward; calyx 3-5- (usually 4-) parted, 1^ to 2 lines wide; anthers sessile

below the middle of the lanceolate acuminate lobes : fruit 2| lines long.

Var. abietinuxn, Engelm. More spreading and less densely branched, the acces-

sory branches in the fruiting plant bearing fertile flowers as often as they do leaf-

buds.— A. abietinum, Engelm. Proc. Amer. Acad. viii. 401,

On various conifers of the Coast Ranges and Sieri-a Nevada (Piniis insignis, P. Snbiniana, and
P. ponderosa), from Salinas Valley and Walker's Basin to Oregon. It is the only American species

found also on Junipcnis (Silver Mountain, Brewer). The varietj^ occurs on Abies yrandis in

the valley of the Columbia, Hall. Flowering in August and September.
The closely allied A. vaoinatum, Eichler {Viscmii vac/inatum, HBK. ), upon the pines of the

Mexican mountains, of which only incomplete material has been collected, has shorter spikes and
smaller mostly 3-parted staminate flowers with broader and shorter lobes. A. robu.stum, Engelm.,
on Pinus ponderosa in the Kocky Mountains and Arizona, has shorter spikes than A. occidentale,

with shorter flat appressed staminate buds, the 3-parted flowers (opening in June) with shorter
and broader lobes, bearing the anthers above their middle. Of the only ren)aining known si>ecies

of this curious genus Seemann gathered on the Sierra Madre of Mexico a staminate specimen, in
bud only, which is distinguished from all others by its greater thickness and by the long spikes
of large verticillate 4-i)arted flowers, mostly 6 in a whorl. It may therefore bear the name
A. VERTICILLIFLORUM.
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Subclass II. GYMNOSPERM^.

Ovules (always orthoti'opous) naked upon the surface of a scale or bract or within

a more or less open perianth, fertilized by the direct contact of the pollen with tlie

nucleus. Flowers monoecious or dioecious. Cotyledons 2, or often several in a

whorl. Wood composed mainly of disk-bearing tissue without proper vessels.

Order CI. GNETACEiE.

Shrubs or small trees of very various habit, mostly with jointed opposite or fas-

cicled branches and foliaceous or scale-like opposite (or ternate) exstipulate leaves,

the flowers mostly dioecious, with decussate persistent bracts ; the staminate in

aments, with solitary or monadelphous stamens within a membranous bifid calyx-

like perianth, the anther-cells (1 or 2) dehiscent by a pore or chink at the apex :

fertile flowers of an erect sessile ovule, with simple integument (separating above

into two) terminated by an exsei-ted style-like process {micropyle), included within

an urceolate perianth which becomes hardened and often thickened in fruit.

Embryo axile in fleshy albumen, -with superior radicle and two short cotyledons.

An order uitermediate between the coniferous and tlie angiospermous orders, being allied on
the one side to the Taxax^eee and on the other to the Lormitliaccce, etc. It contains only two gen-
era besides Ephedra; viz., Gnetum, of a dozen or moie species native to tropical Asia and America,
with broad petiolate leaves, verticillate flowers, and often drupaceous fmit with double integu-
ment, and Wcl/witschia, a remarkable S. African genus of a single species, having a thick de-

pressed platform-like stem and only a single pair of very large permanent leaves.

1. EPHEDRA, Tourn.

Inflorescence dioecious, axillary ; aments small, of decussately imbricated oppo-

site or ternate and more or less connate bracts. Staminate flowers solitary at the base

of each bract, with compressed 2-lobed membranous perianth, and the 3 to 8 fila-

ments united into a clavate stamineal column. Anthers 2-celled, rounded or sub-

cuneate. Fruiting aments with all the lower bracts empty, the floAvers (1 to 3)

sessile at the apex. Perianth coriaceous, hardening in fruit, 3 - 4-angled, perforated

only for the passage of the micropyle. Ovule solitary ; rai(;ropyle slender, entire.

Seed with thin testa. — Shrubs with numerous equisetum-like branches, the leaves

reduced to sheathing (at length distinct) scales, persistent or deciduous.

A genus of about 20 species, in the waimer temperate regions or mountains of the tropics,

chiefly in desert or alkaline localities. Half of the species belong to the Old World ; the rest,

with the exception of the following, are South American. Our species have the aments solitary

or few in the axils, and the scales, branches and bracts sometimes ternate— the last character

being exceptional in the genus and order. Of little value except for their well known medicinal

virtues, respecting which see Rothrock in Wheeler's Eep. vi. 50.

* Scales 2-lobed and branches (not spinose) opposite : bracts opposite and evi-

dently connate, scarious only on the margin: fruit smooth, solitary or in

pairs.

1. E. Nevadensis, Watson. An erect shrub, 2 feet high or more, with erect

or spreading usually somewhat scabrous branches : scales (1 to 3 lines long) sheath-

ing, with short blunt lobes or with more or less elongated tips, at length mostly

deciduous : staminate aments sessile or rarely shortly pedunculate, ovate, of 4 to 6

pairs of bracts ; the 4 to 8 anthers usually closely sessile upon the exserted stamineal
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column : fertile aments pedunculate ; the peduncle J to 3 lines long or more, with

reduced bracts or rarely naked ; bracts of the ament 4 or 5 pairs, round-ovate : fruit

3 or 4 lines long, exserted, acutish : micropyle a line long. — Proc. Amer. Acad,

xiv. 298. E. antisyphUitica, Watson, Bot. King Exp. 328, t. 39.

From N. Nevada and the eastern base of the Sierra Nevada to the Colorado Valley (Fort

Mohave, Cooper), Northern Mexico and the Rio Graiule. Rather variable, the more northern

and western form with the fruit more frequently in pairs and the aments longer pedunculate, but

the form with long naked peduncles rare. The older bark usually becomes white and shreddy.

Specimens without flowers or fruit from the Santa Inez Mountains (Breicer) and Fort Tejon,

probably lielong to this species, though with distinct persistent scales.

E. ANTisYriiiiJTiCA, C. A. Meyer, of W. Texas and Northern Mexico, has very weak stems

several feet long, nearly prostrate or supported by other shrubs, with very short or s«;taceously

tipped distinct sulipersistent scales
;
))eduncles very short : bracts of tlie staminate aments 4 to 6

pairs, of the pistillate 3 or 4 pairs : filaments distinct above : fruit 3 lines long.

* « Scales S-lnhed and branches ternate : bracts in threes and scarcely connate,

of the i^istUlate ameiits mostly scarious and more or less unguiculate : fruit

solitary, rarely in threes.

2. E. Californica, Watson. Stems decumbent or suberect, the branches not

spinose : scales oblong, acutish, sheathing but soon splitting to the base and recurved,

long-persistent and often dark-colored, H to 3 lines long : staminate aments globose,

sessile, of 4 whorls of nearly distinct bracts : perianth broad, included : filaments

(4 or 5) united to the summit : fertile aments sessile, of 4 or 5 \vhorls of rather

rigid reniform-orbicular entire bracts with a very short broad claw : fruit solitary,

ovate, 4-angled, acutish, smooth, 3 to 3|^ lines long. — Proc. Amer. Acad. xiv. 300.

San Diego County
;
promontory opjwsite San Diego and in Jamul Valley, Palmer. The other

two s[)ecies of this peculiar group have much more conspicuously scarious bracts with narrow
claws scarcely at all connected at base, and are found from S. Utah to the Rio Grande ; viz., E.

nuFiTKCA, Torr., erect, with sinnosely tipfH^d branches and conspicuous pei-sistent sheathing
acuminate scales (3 to 6 lines long) becoming white and shreddy; staminate perianth cuneate-
oblong, included ; the fertile aments of numerous whorls of entire bracts 5 or 6 lines long ; fruit

smooth, 6 lines long : — and E. Tokreyana, Watson, similar but the branches not spinose and
the short acutish scales less persistent and not becoming shreddy ; staminate perianth round-
ovate ; fertile aments witli fewer (6 or 7 whorls) often crenulate bracts 3 to 5 lines long ; fruit

scabrous, about 4 lines long.

Order CII. TAXACE^.

Evergreen trees or shrubs, sparingly resinous, with scaly buds, and (in our genera)

scattered linear leaves spreading in 2 ranks, the flowers dioecious, axillary and soli-

tary, achlaraydeous and naked or surrounded by the imbricated and usually decus-

sate bud-scales ; staminate flowers with the filaments monadelphous in a column,

each filament surmounted by several more or less united pendent anther-cells, de-

hiscing longitudinally on the lower side
;
pollen globose : fertile flower of a solitary

orthotropous ovule, which in fruit becomes a bony-coated seed raised upon or more

or less surrounded by or consolidated with a fleshy disk, cup, or other coating.

Embryo axile in fleshy or farinaceous albumen ; cotyledons only 2, semiterete.

An order, usually included in the Coniferce, approaching the Cwpressinece through the inter-

mediate Podocarpece. The Taxacece proper are confined to temperate Asia and America, a single

species extending its range through Europe. The larger suljorder Podocarpece are peculiar to the
warmer regions of Asia, Africa, Australia and the adjacent islands, and S. America.

1. Torreya. Ovule within an urceolate disk ijerforate at the apex, which becomes drupe-like in
fruit. Albumen fleshy, ruminate. .\i)ther-cells 4.

2. TeUEUS. Ovule on an annular disk, which Iwjcomes a small beny-like cup surrounding the
seed. Albumen farinaceous. Anther-cells 5 to 9.
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1. TOBREYA, Arnott. Californian Nutmeg.

Flowers solitary, from small scaly buds, nearly sessile, the staminate in adjacent

axils along the branchlets, the fertile fewer and more scattered ; bud-scales decus-

sately opposite, 4 to 6 pairs, larger in the fertile flowers, acutish, persistent. Stamens

naked upon the axis of the male flower, divaricate, subverticillate in 6 or 8 close

whorls of four, each stamen with 4 slightly united pendent anthers. Ovule en-

closed within a fleshy ovate sac, which becomes large and drupaceous in fruit.

Embryo small in the fleshy ruminate albumen,— Trees, with mostly verticillate or

opposite spreading or drooping bmnches, and linear decurrent rigid and mucronate

scattered leaves, spreading distichously, not carinate, bisulcate beneath.

Four species are known, belonging to Florida, California, Japan and China, respectively.

1. T. Califomica, Torr. A tree 50 to 75 feet high or more, and 1 to 3 feet in

diameter, witli slender drooping branches: leaves 1 to 3 inches long by 1| lines

broad, nearly flat, acuminate and pungent, on a short stout appressed petiole (so

twisting as to bring the blades into two ranks), bright green and shining above, and
with a lighter colored sulcus beneath on each side of the midvein : staminate

flowers 4 or 5 lines long, the inner basal scales scarious and toothed ; anthers nearly

a line long : fruit obovate to oblong-ovate, 1 to 1 1 inches long, the fleshy envelojie

thin and resinous, adnate at base to the nut, which is more or less strongly sulcate

longitudinally. — N. Y. Journ. Pharm. iii. 49 ; Newberry, Pacif E. Rep. vi. Gl, tig.

27 (very po(n') ; Parlatore, DC. Prodr. xvi^. 506. T. Myristica, Murr. Edinb.

New Phil. Journ. x. 7, t. 3 ; Hook. Bot. Mag. t. 4780.

In the Coast Kanges and Sierra Nevada, from Mendocino and Marin to Yuba and Mariposa
Counties, but not abundant. The bark is gray or brown, thin and longitudinally cracked ; the

wood is light-colored and close-grained ; branchlets becoming reddish.

2. TAXUS, Tourn. Yew.

Inflorescence as in Torreya, but the flower-buds somewhat smaller, with rounded

scales, and the fertile flowers on short scaly peduncles. Stamens fewer (usually 8

or 10) in a globose head, the 5 to 9 small anthers peltately united. Ovule upon a

circular disk, which becomes cup-shaped and in fruit globular, fleshy, red and berry-

like, surrounding and nearly enclosing but free from the small bony seed. Albu-

men farinaceous. — Small ti-ees or shrubs, with scattered branches, and similar but

carinate leaves ; bark scaly.

Seven species are recognized, confined to the temperate and cooler regions of the northern hemi-

sphere, two belonging to the Atlantic Coast, one to the Pacific, and another to the mountains

of Mexico. All are very similai' and distinguished by slight characters. The wood is only

slightly resinous, heavy, tough and elastic, enduring, and capable of a high jjolish.

1. T. brevifolia, Nutt. A tree 20 or 30 feet high (in Oregon 40 to 60 feet

high by 2 or 3 feet in diameter), with slender drooping branches : leaves 6 to 12

lines long, acuminate and cuspidate, the margin somewhat revolute, bright green

above, glaucous beneath, abruptly narrowed at base into a short slender petiole

:

staminate aments 1^ lines broad: fruit amber-red, much flattened : seed broadly

ovate and somewhal; flattened, acute, over 2 lines long.— Sylva, iii. 86, t. 108;

Newberry, Pacif R. Rep. vi. 60, fig. 26. T. Bmirsieri, Carr. Rev. Hort. 1854, 228.

T. Lindleyana, Murr. in Edinb. New Phil. Journ. i. 294.

In the Sierra Nevada and northward to British Columbia. Much larger than T. Canadensis of

the Fastern States, which is a low shrub and otherwise distinguished by smaller and more slender

staminate aments and by a smaller and less flattened rather oblong-ovate initlet.
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Order CIII. CONIFERS.

Eesinous and mostly evergreen trees or shrubs, with usually awl- or needle-shaped

or scale-like mostly rigid leaves, and monoecious or rarely dioecious achlamydeous

flowers ; male flowers reduced to the stamens only, which are indefinite in number

and often numerous, the filaments upon a central axis, with the anther-cells (2 or

more) either adnate to the back of the connective or suspended from the under side

of its scale-like or peltate summit, the cells dehiscing variously ; fertile aments con-

sisting of few or many scales, becoming a dry cone in fruit or fleshy and berry-like

(in Jimiperus) ; ovules naked, 2 or more, at or on the base of each scale, adnate or

free, erect or inverted ; seeds naked or winged, with chartaceous or crustaceous or

sometimes bony testa. Embryo straight, axile in fleshy oily albumen ; cotyledons

2, or often several in a whorl.

A large and most important order, cosmopolitan, but found most abundantly in the temperate
and cooler portions of the northern hemisphere ; valuable alwve all others for its timber and for

its resinous products (the Ahictinece especially), and very extensively planted for shade and orna-

ment. The following tribes and genera are represented in California, the chief remaining tril)e

Araucaricce largely replacing them in the southern hemisphere. The mor|)hology of the flowei-s

in this order has been the subject of much controversy, and some points are still by no means set-

tled, it is now generally admitted, however, that the staminate inHorescenee is to lie considered

as a single }X)lyandrous flower, rather than as an ament, and that view is here adopted, though it

is found convenient to occasionally make use of the ordinary terminology in the descriptions. The
distinction of bracts and carpellary scales in the female aments, which is so evident in the Abie-

tinciv, is obscure in the preceding tribes, the two organs being consolidated into one body in the
Taxodinece, while in the Caprcssiiiece the i)resence of anything corresponding to a carpellary scale

may be considered as questionable, the existing "scale" answering pretty evidently to the " bract

"

of the Abktinece.

TiiiBB I. CUPRESSINEiE. Scales of the fertile anient few, decussately opposite, apparently
simple, V)ecoming a small cone or connate into a drupe-like (/fifbidns. Ovules 2 to several

in their axils, orthotropous and erect. Cotyledons 2, very rarely more. Anther-cells 2 to

8, introrse on the lower part of the face of the more or less peltate connective-scale : pollen-

grains simple. Leaves decussately opposite or ternate, often dimorphous, usually scale-

like and mostly adnate, the earlier free and subulate : leaf-buds not scaly.

Flowers dicecious : fruit drupe-like with bony ovate seeds : leaves opposite or in threes ; foliage

never 2-i'anked.

1. Juniperus. Ovules in pairs or solitary at the ba.se of the fleshy (4 to 6, or 3 to 9) scales.

Seeils 1 to 5 or more. Berry globose, reddish, or blue or blackish, ripening the second
year.

* * Flowers monoecious : fruit a cone : leaves opposite.

+- Cone subglobose, of spreading peltate or wedge-shaped scales : seeds 1 or more to each scale,

angled or narrowly winged.

2. Cupressus. Seeds several to each thickened woody peltate scale, maturing the second year.
Foliage never 2-ranked.

3. Chamaecyparis. Seeds 1 or 2 to each thin scale, maturing the first year. Leaves and
branches more or less 2-ranked.

+- +- Cone oblong, of imbricated or valvate oblong scales : seeds 2 to each scale, maturing the
first year : foliage 2-ranked.

4. Thuya. Scales 8 to 12, rather thin, imbricate. Seeds equally 2-winged.
5. Libocedrus. Scales 6, thick-coriaceous and valvate, only the middle pair fertile. Seeds

unequally 2-winged.

Tkibe 11. TAXODIXEJi;. Scales of the fertile aments more numerous and sjni-ally arranged,
in fruit forming a woody cone. Ovules erect or in some genera inverted. Leaves alter-

nate. Otherwise as Cupressinece, and intermediate between that tribe and the Abietinece.

6. Sequoia. Tall trees, with short-linear to ovate-lanceolate acute carinate leaves, and ovate
cones with thick wedge-shaped spreading scales.
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Tribe III. ABIETINEiE. Scales of the fertile anients numerous, spirally imbricated, car-

pellary, each in the axil of a thin distinct persistent bract (in Hower often exceeding and
in fruit mostly exceeded by the scale), in fruit becoming coriaceous or ligneous and foi-m-

ing a strobile or cone. Ovules 2, adnate to the inner face of each scale near the base, in-

verted. Seeds separating from the scale at maturity, carrying away a consjiicuous scarious

wing. Cotyledons 3 to 16. Male flowers spirally arranged and subtended l)y involucral

scales. Anther-cells 2, extrorse, parallel and contiguous upon the sides of a very narrow
connective which is often surmounted by a scarious dilated inflexed tip. Leaves scattered,

or fascicled in Pinus, from linear to needle-shaped : leaf-buds scaly.

* Cones maturing the first year, their bracts remaining membranaceous : leaves solitary, mostly
entire : flowers on last year's branchlets.

+ Branchlets smooth, the leaf-scars not raised : bracts of the female ament much larger than the
scales.

7. Abies. Leaves sessile, leaving circular scars. Cones ei-ect, their scales deciduous from the

axis. Seeds with resin-vesicles.

8. Pseudotsuga. Leaves petioled, the scars transvei-sely oval. Cones pendulous, their scales

persistent on the axis. Seeds without resin- vesicles.

+- -t- Branchlets rough from the prominent persistent leaf-bases : bracts of the female anient

smaller than the scales : cones ])endulous, their scales persistent on the axis.

9. Tsuga. Leaves petioled, with a single doreal duct. Seeds with resin-vesicles.

10. Picea. Leaves sessile, keeled on both the upper and lower sides, with two lateral (sometimes
incomplete) ducts. Seeds without resin-vesicles.

* * Cones maturing in the second year, their bracts becoming corky and thickened : leaves of

the perfect plant in bundles of 2 to 5 (rarely solitary) from the axil of scarious bracts, their base

surrounded by a sheath of scarious bud-scales, usually scirulate.

11. Pinus. Pollen 2-lobed. Resin-ducts inconstant in number and variously placed.

Lakix occidentalis, Nutt. Sylva, iii. 143, t. 120 (Pinus NuUallii, Parlat. in DC. Prodr.

xvi"^. 412), the Western Larch, occurs on the headwaters of the Deschutes River, Oregon, and
northward to British Columbia, but has not been seen in California. The genus is distinguished

from Abies chiefly by the small cones with persistent scales and bracts, mostly vertical on the

slender drooping branches and ci'inison when in flower, and conspicuously by the deciduous soft

and very slender leaves, flattened or somewhat tetragonal, and mostly fascicled at the extremities

of short lateral undeveloped branchlets. L. occidentalis is a tall slender tree (sometimes 150

feet high), with glabrous branchlets and nearly glabrous bud-scales, and ovoid cones nearly an

in<;h in length, the conspicuous bracts with an excurrent foliaceous midvein usually exceeding

the scale. L. Lyallii, Parlat., in the Cascade Mountains of Washington Territory, is a smaller

tree with densely pubescent bud-scales and branchlets, and with longer and more oblong cones.

1. JUNIPERUS, Linn. Juniper.

Flowers dioecious or sometimes monoecious, the small solitary aments axillary, or ter-

minal upon short lateral branchlets ; scales few and (like the leaves) decussately

binate or ternate. Staminate flowers oblong-ovate ; anther-cells 4 to 8 under each

sliield-shaped scale. Fertile ament of 2 or 3 series of fleshy scales, with 2 erect

ovules to each scale, in fruit becoming united into a blue-black or reddish drupe,

ripening the second year. Seeds 1 to 12, ovate, bony. Cotyledons 2 (in a single

species more). — Low shrubs or trees, with mostly thin shreddy bark, and with

evergreen binate or ternate, free and su})ulate or adnate and scale-like leaves

;

branches and leaves not 2-ranked.

A genus of the northern hemisphere, includins 20 species belonging to the Old World (of

which two are also American), 4 Mexican and W. Indian species, and as many peculiar to the

United States. The wood of all the species is fine-grained, not resinous, exceedingly durable, the

heart-wood usually reddish and more or less fragrant.

* Aments axillary: leaves ternate, free and jointed at base, linear-subulate,

pungent, channelled and white-glaucous above, not glandular-pitted.— OxY-
CEDRUS, Spach.
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1. J. communis, Linn. A shrub or small tree, with spreading or pendulous

branches : leaves rigid, more or less spreading, 5 to 9 lines long: fruit dark-blue, 3

lines in diameter or more, 1 - 3-seeded.— Yar. alpina, Gaud. Low and decum-

bent or prostrate : leaves shorter (2 to 4 lines long) and less spreading.

This Old World sjjecies occurs throughout British America, ranging southward in the moun-
tiiins to N. Carolina and New Mexico. The variety is found in the Sierra Nevada (Mono Pass,

Brewer) and in the Northern Coast Kanges (Del Norte County, Bolander), as well as eastward to

Maine, and is scarcely more than a reduced form of the species.

% * Aments terminal on short lateral hranchlets : leaves ternate (or opposite},

of two forms, mostly adnate and scale-like, closely appressed and crowded upon
the branches and often glandular-jiitted, occasionally more distant, free and
subulate.— 8-\mxA, iSpach.

•t- Fruit reddish, dry and sweetish.

2. J. Californica, Carr. A shrub or small tree (sometimes 20 to 35 feet high),

conical, with stout spreading bmuches and thick branchlets : leaves ternate, short

and thick, mostly acute : fruit oblong-ovate, 5 to 7 lines long, of 6 or rarely 4 scales,

usually 1-seeded : seed 4 to 6 lines long, very thick and bony, smooth, often angled

or gi'ooved, brown with a whitish 2 - 3-lobed hilum : cotyledons 4 to 6.— Kev.

Hort. iii. 352 ; Engelm. Trans. Acad. St. Louis, iii. 588. J. tetragona, var. osteo-

sperma, Torr. Pacif. R. Rep. iv. 141. J. Cerrosianus, Kellogg, Proc. Calif. Acad,

ii. 37. J. occidentalis, Parlatore, DC. Prodr. xvi^. 489, in part.

Var. Utahensis, Engelm. 1. c. Branchlets more slender : fruit globose and
smaller, 3 or 4 lines in diameter.

—

J. occidentalis, Watson, Bot. King Exp. 336,

mainly.

The typical fonn is found chiefly in the Coast Ranges, from the Sacramento to San Diego ; the
variety is fre([uent fioni the Sierra Nevada through Nevada in the mountains to Arizona and S.

Utali. An original fruiting specimen of/, andina, Nutt., in herb. Gray, belongs here. Speci-

mens collected by Dr. E. Palmer in Guadalupe Island have large globose bluish fruit.

-J- Fruit smaller, blue-black, resinous-fleshy.

3. J. occidentalis, Hook. Much resembling the variety of the last species,

from which it is distinguished chiefly by the blue and resinous fruit, which is 3 or

4 lines in diameter : seeds 1 to 3, deeply pitted : cotyledons 2.— El. Bor.-Am. ii.

16G ; Engelm. 1. c. 590. J. andina, Nutt. Sylva, iii. 95, t. 110?

Oregon, Idaho, and southwaixi in the Sierra Nevada, at a rather higher elevation than the
last.

2. CUPRESSUS, Tourn. Cypress.

Flowers monrecious. Aments terminal, of few decussately opposite scales. Stami-

nate flowers small ; anther-cells 3 to 5 under each ovate obtuse subpeltate scale

;

pollen-grains simple. Fertile aments erect on short lateral branchlets, of 6 to 10

very thick peltate valvate scales, becoming a globose or subglobose woody eone,

maturing the second year. Ovules numerous, in several rows at the base of the

scales, erect. Seeds acutely angled. Cotyledons 2 to 4.— Evergreen trees, with

small scale-like adnate and appressed decussately opposite and imbricated leaves,

usually glandular-pitted ; branches and leaves not 2-ranked.

In the Old World 4 or 5 species are found in Central Asia and the Mediterranean region, while
in America the genus is confined to the Western Coast, 3 or 4 species being Mexican, and the
rest belonging to California. The wood resembles that of JunijKrus, being close-grained, fra-

grant and durable.

1. C. macrocarpa, Hartw. A tree (becoming 40 to 70 feet high), with rough
bark, spreading horizontal branches, and flattened top ; the branches with dark gray
and somewhat rugose bark ; branchlets rather stout : leaves bright green, acutish,
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obscurely pitted on the back, often with a longitudinal furrow on each side : scales

of very young cones with conspicuous foliaceous tips ; mature cones clustered on
short stout peduncles, oblong-ovate (1 to 1| inches long by 9 lines broad), of 5 or

usually 6 pairs of scales, with a broad thickish or on the uppermost a subconical

boss : seeds numerous (about 20 to each scale), mostly 2^ lines long.— Journ. Hort.

Soc. ii. 187 ; Gordon, same, iv. 296, with tig. ; Torr. Bot. Mex. Bound. 211 ; Parla-

tore, DC. Prodr. xvi^. 473. C. Lambertiana, Gord. ; Carr. Conif. 124. C. Hart-
wegii, Carr. Conif. 2 ed. 168.

On granite rocks near the sea, from Point Pinos near Monterey southward 4 or 5 miles to Pesca-

dero Ranch. The trees at this the only certain locality very much resemble tlie Cedar of Lebanon
in habit, with dense far-spreading branches. The largest measurement recorded (by Prof. W. H.
Brewer) is a circumference of 18§ feet at a height of 5 or 6 feet from the ground. It was early

introduced into England and is there fretjuent in cultivation under various i'orms and names.

2. C. G-Oveniana, Gordon. A shrub or small bushy tree, 6 to 10 feet high or

more ; branches spreatling and somewhat pendulous ; branchlets rather more slender

than in the last, and the leaves slightly smaller, thick and mostly without lateral

depressions, the dorsal gland often wanting or very obscure : mature cones smaller,

globose (8 to 10 lines in diameter), of 6 or 8 scales: seeds mostly 1| to 2 lines

long. — Journ. Hort. Soc. iv. 296, with fig. ; Torr. Bot. Mex. Bound. 211 ; Parlat.

1. c. 472.

In the Coast Ranges from about Monterey to Sonoma County. In Marin Countj' it is said to

sometimes attain a height of 40 or .50 feet {G. R. Vasey). A doubtful form is reported from
Cedar Mountain, Alameda County (Dr. Kellogg), described as a handsome tree 30 or 40 feet high,

of dense symmetrical growth ; tlie globose cones have 6 very thick scales with stout prominent
bosses. To this species also probably belongs the cypress of tlie mountains of San Diego County,

which is a low and slender tree, 15 or 20 feet high, with nearly smooth reddish bark, and slender

branchlets : leaves with usually a conspicuous gland ; cones rather large (9 to 12 lines in diame-

ter), globose, with 6 very thick scales ; seeds very numerous, 2 lines long.

C. GuADALUPENSis, Watson, is another similar species, of Guadalupe Island {Palmar), a widely

spreading tree, 40 feet high or more and 2 to 5 feet in diameter, the bark flaking oft' in thin

plates and leaving a smooth claret-red surface : branches drooping and bi-anclilets very slender :

foliage glaucous-green
;
glands obscure : cones globose and strongly bossed, an inch oi- more in

diameter, of 6 or 8 very thick scales : seeds large, 3 lines long or more. In cultivation about San
Francisco, and will probably prove a valuable ornamental tree.

3. C. Macnabiana, Murr. A shrub or small tree (6 to 10 feet high or more),

with numerous short slender branchlets : leaves very small, deep green and somewhat

glaucous, conspicuously pitted on the back : mature cones small (6 to 8 lines in

diameter), subglobose ; scales 6, or rarely 8, with thin prominent bosses, the upper-

most usually very prominent and incurved : seeds very numerous, 1 1 or mostly 2

lines long. — Edinb. New Phil. Journ. i. 293, t. 10; Parlat. 1. c. 473.

About Clear Lake {Torrey, Bolander); originally reported by Jeff'rey from Mount Shasta at

5,000 feet altitude.

3. CHAM^CYPARIS, Spach.

With the characters of Cupressus, but with flattened 2-ranked branchlets and the

small globose cones maturing the first year; seeds few (1 to 4) at the base of each

obpyramidal thinner scale, angled or more or less winged ; anther-cells 2 or 3 to

each connective-scale. — Retinospora, Sieb. & Zucc.

Represented in the Atlantic States by a single species, and by 4 or 5 species in Japan and

Eastern Asia, besides the following of the Pacific Coast.

1. C. La'Vtrsoniana, Parlat. A tree, often tall (sometimes 100 to 150 feet high by

2 to' 6 feet in diameter), with slender spreading or pendulous branches : leaves small,

deep green, with a glaucous margin when young, acute or acutish, more or less glandu-

lar-pitted : cones 4 lines in diameter, glaucous when young, of 8 or 10 scales with

the flattened summit crossed by a narrow transverse ridge acute in the middle : seeds
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2 to 4 to each scale, wing-margined, 2 lines long.— DC. Prodr. xvi^ 464. Cupres-

sus Lawsoniana, Murr. Edinb. New Phil. Journ. i. 292, t. 9 ; Hook. f. Bot. Mag. t.

5581. Cupressus Nutkanus, Torr. Bot. Wilkes, t. 16. Ciipressus fragrans, Kel-

logg, Proc. Calif. Acad. i. 103. Cupressus attenuata, Gordon, Piuet. 57.

A handsome tree, in moist grounds, in the Shasta Mountains and northward in the Coast

Ranges of Oregon, very valuable for its timber and admired in cultivation. The wood is white

and very fragrant, fine and close-grained, free of knots and easily worked, elastic and very dura-

ble. It is known as " Oregon " or " White Cedar," and also as " Ginger Pine." It is extensively

cultivated for ornament, and numerous garden varieties have been produced.

C. NuTKAENSis, Spach, a more northern species of the coast from the Columbia River to

Alaska, probably does not reach California. It is distinguished by its less slender habit and less

flattened branchlets, with larger more acute leaves, obscurely glandular ; cones somewhat larger,

of 4 or 6 more convex scales (thicker and greener) with very prominent central bosses.

4. THUYA, Tourn. ARBOR-Vrr^.

Flowers monoecious. Aments terminal, of few scales decussately imbricated in

pairs. Starainate flowers numerous, very small, with 3 or 4 anthers under each of the 4

or 6 subpeltate broadly ovate pointed scales; pollen-grains simple. Fertile aments ter-

minating stouter branchlets, of 8 to 12 erect scales, with a pair of collateral erect

ovules at the base of each : cone soon strongly reflexed, maturing the first season,

small, ovate and cinnamon-colored ; the thin-coriaceous scales ovate, slightly mucro-

nate at the apex, the lowest and uppermost pairs sterile. Seeds lanceolate and

somewhat compressed, made suborbicular by nearly equal lateral wings. Cotyledons

2.— Evergreen trees, with thin fibrous bark, scattered branches and distichous foli-

age ; leaves opposite, adnate and imbricate in 4 rows, oblong, with free acute tips,

somewhat dimorphous.

Only three species are known, closely similar to each other, of which one lielongs to the Atlan-
tic States and one to Japan.

1. T. gigantea, Nutt. A tall graceful tree (often 100 to 250 feet high or more,
and 3 to 12 feet in diameter), narrowly pyramidal, with spreading and somewhat
drooping branches : foliage light green and shining ; leaves acuminate and subpun-
gent, very obscurely glandular : male flowers a line long : cones somewhat clustered

near the ends of the branches, a half-inch long, the scales with a thin acute usually

appressed nuuro : seeds a little shorter than the wings, which are 3 lines long, dis-

tinct, and slightly unequal.— Journ. Philad. Acad. vii. 52, and Sylva, iii. 102, t.

Ill ; Newberry, 'Pacif. R. Rep. vi. 56, fig. 22; Parlatore, DC. Prodr. xvi^. 457.
T. plicata, Donn; Parlat. 1. c. T. Menziesii, Dougl. ; Carr. Couif. 106.

A fine tree, frec[uent in the Coast Ranges and Cascade Mountains of Oregon, but rather rare in
California. It is said to range from San Diego County to Sitka. It has much resemblance to the
Libocedrus, except in fruit, and may readily be confounded with it. The eastern species, T. occi-

dcntalis, is smaller and much less graceful, and has more conspicuously glandular leaves and
smaller cones with scarcely mucronate scales. The wood is soft, tine-grained, light-colored, easily
split and very durable.

5. LIBOCEDBUS, Endl. White Cedar of California.

Staminate flowers with 1 2 or more filament-scales. Cones not reflexed, of 4 or 6

erect subverticillate and somewhat valvate thick-coriaceous scales, the lower pair

smaller and sterile, the third pair (when present) also sterile and connate. Seeds

very unequally winged. Otherwise as Thuya.

Only four species are recognized, of which two are natives of South America from Chili to Cape
Horn, and one is found in New Zealand. Our species differs so far from the others as to havt*
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been separated by Koch under the name of Heyderia, the chief differences being the third connate

pair of scales in the cone, the somewhat differently winged and shaped seed, and the arrangement
of the leaves in four ranks.

1. L. deciirrens, Torr. A tall tree (becoming 100 to 150 feet high or more,

by 4 to 7 feet in diameter), with scattered lax spreading, branches : leaves bright

green, in two decussate pairs at each joint, closely adnate excepting the short acute

tip ; the lateral without glands and nearly covering the flattened obscurely pitted

inner ones: staminate flowers ovate, of 12 to 16 scales: cones 9 to 12 lines long,

scaly-bracteate at base, oblong, the lower scales very short, the upper connate into

a longitudinal septum, the middle pair oblong, convex, obtuse at the tip, all with a

short acute somewhat recurved mucro : seeds oblong-lanceolate, 4 to 6 lines long,

the narrow outer wing scarcely longer, the inner one broad and nearly equalling the

scale.— PI. Frem. 7, t. 3 ; Parlatore, DC. Prodr. xvi^. 456. Thuya Craigiana,

Balf. Oreg. Exp. 2, t. T. gigantea, Carr. Fl. Serres, ix. 199, flg. 3-5, and Conif.

105. Heyderia deciirrens, Koch, Dendrol. ii. 177.

In the Coast Ranges from Oregon to San Diego and in the Sierra Nevada to an altitude of 8,500
feet or more ; in foliage and habit much resembling Thvya (pfiantea. The tree is conical in shape,

with loose somewhat fibrous bark : wood very light and soft, light-colored, durable in water or

under cover, but said to decay when exposed.

6. SEQUOIA, Endl. Redwood. Mammoth Tree.

Flowers monoecious. Aments terminal or axillary upon young shoots, of rather

numerous spirally arranged scales. Staminate flowers small, involucrate with scale-

like leaves, with 3 to 5 anthers under each ovate subpeltate connective scale; pollen-

grains simple. Fertile aments oblong-ovate, erect, with 3 to 7 inverted ovules at the

base of the spreading scales. Cone maturing the second year, woody, oval ; the

scales divergent at right angles from the axis, thick and wedge-shaped Avith a rhom-

boidal rugose umbilicate apex, setaceous-mucronate. Seeds compressed, oblong-

obovate, with thick spongy margin. Cotyledons 4 to 6. — Tall trees, with straight

columnar trunk and short spreading branches ; leaves scattered, decurrent, short-

linear to ovate-lanceolate, compressed and carinate, acute, the upper mostly spread-

ing distichously (especiallj'^ on younger trees and branches) ; bark very thick and

fibrous-spongy, cleaving longitudinally ; wood red, soft and easily split.— Welling-

tonia, Lindl.

A remarkable and noted Californian genus.

1. S. sempervirens, Endl. Leaves bright green, glaucous beneath, spreading

distichously, acute or acuminate and mostly pungent, 6 to 9 lines long and about a

line broad ; those on the main stems and peduncles, and usually the lower ones on

the spreading branchlets, appressed and shorter: staminate flowers 1^ to 2 lines

long: cones oblong, 9 to 12 lines long by a half-inch broad, of about 20 scales:

seeds brown, 2 or 2^ lines long. — Syn. Conif 198; Decaisne, liev. Hortic. 1855,

9, t. 11, fig. 2 ; Newberry, Pacif E. Rep. vi. 57, fig. 23 ; Parlatore, DC. Prodr. xvil

436 ; Bolander, Proc. Calif Acad. iii. 231. Taxodium sem2:)e7'virens, Lambert, Gen.

Pin. 2 ed. 107, t. 48, & 3 ed. 120, t. 64. Schubertia sevipervirens, Spach.

The most valuable ti'ee of the Californian forests, occupying the Coast Ranges with few breaks

from Oregon to San Luis Obispo, wherever they are exposed to the fogs from the ocean, but most

extensively northward of San Francisco. In size it usually averages 8 to 12 feet in diameter and

from 200 to 300 feet in height, with a straight cylindrical trunk naked to the height of 70 or 100

feet or more. The bark is of a bright cinnamon color, 6 to 12 inches thick, and the wood a rich

brownish red, light but strong and durable, straight-grained and taking a handsome finish. The
species is remarkable for its tenacity of life, the roots and stumps of the older trees being almost
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indestructible. Universally known as the "Redwood." It was fii-st discovered hy Afeiizies on
Vancouver's voyage (about 1794), and not again noticed until collected by Doiujhis in 1833.

2. S. gigantea, Decaisne. Leaves paler and smaller, not disticlious, slightly

spreading or closely appressed, ovate-acuminate or lanceolate, rigid ami pungent, the

free portion 1 to 3 lines long ; on very young plants linear and much narrower,

more spreading : branchlets pendulous : staminate flowers 2 or 3 lines long : cones

ovate-oblong, 2 or 3 inches long, of usually 25 to 30 scales, which are 8 to 14 lines

long by 3 to 6 broad : seeds 3 to 7 to each scale, brownish, 2 to 3|^ lines long.—
Bulh Bot. Soc. France, i. 71, and Rev. Hortic. 1855, 9, t. 10, fig. 1 ; Torrey, tide

Gray, Amer. Journ. Sci. 2 ser. xviii. 286 ; Parlat. 1. c. 437 ; Muir, Proc. Amer.
Assoc. XXV. 242. Wellingtonia yigantea, Lindl. in Gard. Chron. 1853, 823 ; Hook.
Bot. Mag. t. 4777, 4778 ; Naudin, Fl. Serres, ix. 93, t. 892, & 121, t. 903. Wasli-

iiigtonia Californica (or Taxodium Washingtonianum), Winslow, Calif Farmer, Sept.

1854 (Kew Journ. Bot. vii. 29). Sequoia Wellingtoniana, Seem, in Bonpl. iii. 27.

Taxodium giganteum, Kell. & Behr, Proc. Calif Acad. i. 53.

The " Big Tree," and pride of the Californian woods, occurring in groves or isolated groups,

always accompanied, however, by other trees, along a line some 240 miles in length, extending

from near tlie southern border of Tulare to a little north of the south line of Placer County.

Toward the north the groves become smaller, although the individual trees retain their full size.

This is the largest and tallest tree known to exist on the American continent. The height of the

highest one yet discovered, which is in the Calaveras Grove, is 325 feet. One of the finest and
largest trees of this grove was cut down, and its age ascertained to be about 1300 years ; it is jios-

sible that others considerably exceed tliis in age, as for instance the so-called Grizzly Giant of the

Mariposa Grove, which is a little over 93 feet in circumference at the ground. The jiresent

species is less graceful than the last, having shorter branches and paler appressed leaves. Tlie

biirk on the lower portion of the trunk becomes very thick (1 or 2 feet) ; the color of the wood is

a duller red. For a fuller account of this tree see Whitney's " Yosemite Guide- Book."

Tribe III. ABIETINEiE. (By Dr. George Engelmann.)

7. ABIES, Link. Fir.

Flowers from the axils of last year's leaves : male flowers in the form of an oval

or cylindrical stamineal column, its short stipe surrounded by numerous bud-scales
;

commissure of the anthers terminating in a knob ; cells bursting transversely
;
pol-

len-grains large (.05 to .07 line long), with 2 air-sacs. Female anients erect, the

bract much larger than the scale. Cones maturing in the first year, erect, their

scales and enclosed or exsert membranaceous bracts falling at maturity from the per-

sistent axis. Seeds covered with resin-vesicles and partially but permanently en-

closed in the pergamentaceous base of the wing, which covers the outer and laps over

upon the inner surface. Cotyledons normally 4 to 10.— Magnificent trees, of pyram-

idal form and rapid growth, but with brittle and easily decaying wood; leaves

sessile, with a circular never prominent base, mostly more or less flattened and often

emarginate, on the horizontal branchlets appearing 2-ranked by a twist near the

base, bearing stomata only or mainly on the lower surface, with two longitudinal

resin-ducts mostly close to the epidermis of the lower side or, in some species,

within the parenchyma.— Engelm. in Trans. St. Louis Acad. iii. 593. Abies,

Tournefort, in part. Finns, Linn., in part. Pinus, sect. Abies, Endlicher; Parla-

tore. Picea, Don.

The 16 or 18 species of this genus are confined to the mountainous regions of the northern

hemisphere, one half to the Old, the other half to the New World. Of these two are found

northward and eastward, one in Mexico, and the rest in the mountains of the Pacific slope.
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* Leaves flat or fiattish.

+- Upper side of the leaves dark green, glossy and without stomata.

++ Leaves acute : linear tip of the bracts long-exserted.

1. A. bracteata, Nutt. A tall slender strictly pyramidal tree, 100 to 150 feet

high and 1 or 2 feet in diameter, with brown bark : leaves mostly somewhat 2-

ranked, linear or linear-lanceolate, an inch or two long by 1 to 1| lines wide, with
two pale (or in young leaves white) bands beneath : cones oval to subeylindric, 3 or 4
inches long and 1 1 to 2 inches thick ; bracts cuneate-obcordate, scarcely exceeding

the transversely oval glabrous scales, terminating in elongated linear foliaceous mid-
ribs or awns (1 to 1| inches long) : seeds as long as the obovate rounded wing. —
Sylva, iii. 137, t. 118; Hook. Bot. Mag. t. 4740; Murr. in Edinb. :t^ew Phil.

Journ. X. 1, t. 2; Engelm. 1. c. 601. I'inus venusta, Dougl, in Com p. Bot. Mag. ii.

152. F. bracteata, Don, Trans. Linn. Soc. xvii. 442. Picea bracteata, Loud.

Thus far only known from the Santa Lucia Mountains, at an elevation of 3,000 to 6,000 feet.

The pointed buds are unusually large for the genus (about half an inch long), covered with im-
bricated scales.

++ ++ Leaves obtuse or emarginate : bracts enclosed.

2. A. grandis, Lindl. Very tall (200 to 300 feet high and 3 or 4 feet in diame-

ter), with smooth brownish bark : leaves channelled above and glossy, with two
pale or white bands beneath, an inch or two long and somewhat 2-ranked on the

younger or lower branches, on the higher branchlets shorter, somewhat cuneate, and
crowded on their upper side: cones cylindric, retuse, 2 to 4 inches long, with scales (13
or 14 lines wide) nearly twice broader than high, the quite short obcordate or 2-

lobed bracts with or without a short point : wing of the seeds very oblique, about

as broad as long. — Penny Cyc. i. 30 ; Engelm. 1. c. 598. Finns grandis, Dougl.

;

Parlat. F. amabilis, Dougl. 1 ; not of later authors. Ficea grandis, Loud. Arbor, iv.

2341, fig.; Newberry, Pacif. E. Rep. vi. 46, fig. 16 and t. 6.

Confined principally to the northern Pacific Coast, where it extends from British Columbia to

Northern California, as far south as Mendocino. Probably the largest fir known ; in Oregon one
of the important timber-trees, though the wood is inferior to that of the Douglas and Sitcha spruces.

Readily distinguished from the mountain firs by the glossy green upper surface of the leaves, and
by the other characters enumerated above.

•i- -K- Leaves pale and with stomata on both sides.

3. A concolor, Lindl. A large tree, 80 to 150 feet high with a diameter of 2

to 4 feet, with rough grayish bark : leaves mostly obtuse, pale green, those of

younger trees and lower branches elongated, 2 to 2J and even 3 inches long, 2-

ranked, often slightly channelled and notched, those of old trees and of upper cone-

bearing branches shorter (an inch long), broader, thicker, convex above and often

falcate, covering the upper side of the branchlets : cones oblong-cylindrical, 3, 4, or

even 5 inches long and 1;| to If inches in diameter, pale green or sometimes dull

purplish; scales (12 to 15 lines wide) nearly twice wider than high; bracts short,

enclosed, truncate or emarginate, with or without a short mucro : wing of the seeds

oblique, as long as broad : cotyledons 5 to 7.— Journ. Hort. Soc. v. 210 ; Engelm.
1. c. 600, and Wheeler's Rep. vi. 255. Ficea concol(yr, Gordon, Pin. 155. Finus
concolor, Engelm. ; Parlat. in DC. Prodr. xvi^. 426. Abies Lowiana, Murr. A.

grandis of the Californian botanists. A. amabilis (]), Watson, Bot. King Exp. 333.

A common fir throughout the Californian Sierras, from 3,000 or 4,000 to 8,000 feet elevation,

extending into Southern Oregon and through the mountains of Arizona to Utah and S. Colorado.

Always readily recognized by the gray bark of the trunk (whence often called in California

"White Fir"), and by the pale color of the foliage, which at last becomes dull green. A very
ornamental tree, especially the paler variety, but the timlier is not much esteemed. A. Lowiana,
known also in nurseries as A. ParsoniaTia, lasiocnrpa and amabUis, distinguished by its longer

flatter straighter leaves with fewer stomata on the upper side, is a young and vigorous state of

this species, which has not yet fruited in cultivation.
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* * Leaves more or less quadrangular, short and curved upward.

^ Bracts exsert.

4. A. nobilis, Lindl. A magnificent tree, 200 feet bigli, with thick cinnamon-

brown bark (red inside) : leaves rigid, curved upward, covering the upper side of the

branchlets, glaucous and stomatose and keeled both on the upper and under side,

acute or obtuse, about an inch long, oidy on the youngest trees or lowest branches

longer (1^ inches). Hatter, slightly grooved and somewhat 2-ranked : cones cylin-

drical-oblong, thick, 6 to 9 inches long by 2^ or 3 inches broad, obtuse, almost

covered by the exsert reflexed cuneate cuspidate bracts ; scales comparatively nar-

row (1| inches wide, by an inch long or more) : seeds slender, with a cuneate-trian-

gular somewhat retuse wing : embryo with 7 or 8 cotyledons. — Penny Cyc. i. 30

;

Nutt. 1. c, t. 117 ; Engeim. 1. c. 601. Pinus nobilis, iJougl. ; Parlat. Picea nobilis,

Loud. 1. c. 2342, fig. ; Newberry, 1. c. 49, fig. 17.

The "Red Fir" of Northern CaUfornia, forming large forests about the base of Mount Shasta,

at 6,000 to 8,000 feet altitude, and extending tlirough the Cascade Mountains to the Cohunbia
River. The timber is said to be better tliau that of other firs. Forms are found with almost
enclosed bracts, often accompanying the others, which may connect with the following species.

t- *-- Bracts enclosed.

5. A. magniiica, Murray. Similar to the last, even more than 200 feet high
and 8 to 10 feet in diameter, with the same kind of thick red-brown bark, and with
similar very rigid foliage, but the leaves never grooved nor notched even on the

young trees, on older branches shorter and thicker, so that they are mostly only a

fourth wider than thick or even perfectly square, and often only G to 9 lines long :

cones 6 to 8 inches long, 2| to S^ inches thick, purplish brown ; bracts lanceo-

late, acuminate, shorter than the very wide scales, which are li to 1| inches broad
by scarcely an inch high : seeds slender, the wing broader, very obliquely obovate-

cuneate : cotyledons 8 to 10. — Proc. Hort. Soc. iii. 318 ; Eugelm. 1. c. 601. Abies

amabilis of Californian botanists.

The "Red Fir" of the higher Sierras is not rare at an altitude of 7,000 to 10,000 feot, but forms
no forests by itself. Easily distinguished from the last by the enclosed bracts. Forms, however,
are said to occur (Mount Silliman, Brewer) with exsert bracts, and it remains to be seen whether
the slight differences in the leaves, scales and seeds will suffice to keep the species separate.

8. PSEUDOTSUGA, Carriere. Douglas Spruce.

Flowers from the axils of last year's leaves. Male flowers an oblong or subcylin-

drical stamineal column, surrounded and partly enclosed by numerous conspicuous

orbicular bud-scales ; commissure of the anthers terminating in a short spur, the cells

opening obliquely by one continuous slit : pollen-grains ovate-subglobose. Female

flowers with the scales much shorter than the broadly linear acutely 2-lobed and long-

pointed or aristate bracts. Cones maturing in the first year, with persistent scales

and exsert bracts. Seeds without resin-vesicles, the wing at last breaking off.

Cotyledons 6 to 12. — A very large tree, at first pyramidal and spruce-like, often at

last more spreading, with yellow or reddish rather coarse but very valuable wood,

which is distinguished from that of all the allied conifers by the abundance of

spirally marked wood-cells. Leaves flat, distinctly petioled, somewhat 2-ranked by

a twist at the base, stomatose only on the lower surface, with two lateral resin-ducts

close to the epidermis of the under side, leaving on the branchlets scarcely prominent

transversely oval scars.— Conif. 2 ed. 256. Pinus, sect. Tsuga, Endl., in part;

Parlat. Abies, Lindl., in part.

A single species, which extends through the Rocky Mountains and mountains of California,

from Oiegou far into Mexico, and is in Oregon the largest and most important timber-tree.
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1. P. Douglasii, Carr. 1. c. A gigantic tree (200 to over, 300 feet high and 8 to

15 feet in diameter), with very thick brown deeply fissured bark : leaves linear, dis-

tinctly petioled, mostly obtuse or obtusish, 8 to 12 lines long, or on robust shoots

even 16 lines long, by | line wide: male flowers oblong-cylindrical, 5 to 10 lines

long, half enclosed in large loose orbicular involucral scales : cones 2 to 3 or rarely 4

inches long, subcylindrical ; bracts more or less exsert and spreading or reflexed :

seeds triangular, on the upper side convex and reddish brown, on the lower flat and

white, 3 lines long ; wings 3 to 4| lines long, broadest at base, acutish : cotyledons

6 to 8.— Engelm. in Wheeler's liep. vi. 257. Finns Douglasii, Sabine ; Hook.

Fl. Bor.-Am. ii. 162, t. 183; Parlat. in DC. Prodr. xvi^. 430. Abies Douglasii,

Lindl. ; Nutt. Sylva, iii. 129, t. 115 ; Newberry, Pacif. R. Eep. vi. 54, t. 8. Tstiga

Douglasii, Carr.

Var. macrocarpa. A smaller tree, 40 to 50 or rarely 80 feet high, 1| to 2 or

3 feet thick, with long spreading branches, and narrower often acutish leaves : male

flowers nearly an inch long : cones 5 to 7 inches long, 2 inches thick ; scales large

in proportion ; bracts not as long as in the typical form : seeds and wing both 5

lines long : cotyledons 9 to 12. — A hies Douglasii, var. macrocarjta, Torr. in Ives'

Rep. 28. A. macrocarpa, Vasey in Gard. Monthly, Jan. 1876.

Throughout the Coast Ranges and in the Sierra Nevada up to 6,000 or 8,000 feet, and also

northward near the coast, attaining its largest i)roportions in Oregon, and extending in a smaller

fomi to the Rocky Mountains. A beautiful tree, readily distinguished by its fringed cones, or

else by the flat always petioled leaves. The variety occurs in the canons of the foothills of the

San Bernardino Mountains, and in the San Felipe Canon, at an elevation of 3,000 to 5,000 feet,

with oaks and below most of the coniferous trees. It looks very distinct, but with the exception

of the proportions of the cones and seeds no reliable specific characters can be discovered. Tran-

sition forms between the two have not yet been found.

9. TSUGA, Carriere. Hemlock Spruce.

Male flowers a subglobose cluster of stamens, from the axils of last year's leaves,

the long stipe surrounded by numerous bud-scales ; commissure of the anthers ter-

minating in a short spur or knob ; cells opening transversely by a continuous slit.

Female aments terminal on last year's branchlets ; bract somewhat shorter than the

scale. Cones maturing in the first year, pendulous ; scales and short enclosed bracts

persistent on the axis. Seeds with resin-vesicles on the surface ; wing at last break-

ing off". Cotyledons 3 to 5 or 6. — Large trees, with slender often drooping terminal

branchlets ; leaves flat or angled, appearing 2-ranked, with a single dorsal resin-

duct, conspicuously petioled, articulated on a prominent and at length ligneous and

persistent base.— Conif. 185. Finns, Linn., in part. Finus, sect. Tsuga, Endl.

;

Parlat, Abies, Michx., in part.

Of the 5 species of this genus, two belong to eastern Asia, one to eastern and two to westein

North America. Four of these species are so closely allied that they can be distinguished only

with difficulty. The single species of our second section has somewhat abenant characters.

* Leaves fiat, obtuse, stomatose only beneath: pollen-grains discoidal: cones small,

an inch long or less.— Eutsuga.

1. T. Mertensiana, Carr. A very large tree (100 to 200 feet high), with

rather thick red-brown bark ; ultimate branchlets very slender, roughi.sh, and when
young long-hairy : leaves linear, 4 to 9 lines long and about f line wide, abruptly

petioled, entire or usually minutely spinulose-serrate toward the rounded tip, shining

above, when young with two white bands beneath : male flowers 2 or 2^ lines in

diameter, shorter tlian the stipe : cones oblong-cylindrical, pointed, slightly pubes-

cent ; bracts truncate ; scales longer than wide : seeds 1 to H lines long, the wing

twice as long or more, scarcely widened toward the base : cotyledons 3, sometimes 4.
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— Conif. 2 ed. 250. Pinus Mertensiana, Bong. Veg. Sitch. 45 ; Parlat. Ahies

Mertensiana, Lindl. & Gord. A. Albertiana, Murr. A. Bridgei, Kell. Proc. Calif.

Acad. ii. 8.

Peculiar to the Pacific Coast region, from Marin County {G. R. Vasey) and especially Mendo-
cino {Bolandcr, Kellogg) to Alaska. Closely allied to the northeastern T. Caiuidcnsis, but a

larger tree, with finer and straighter grained wood and redder bark, principally distinguished by
the more elongated scales of the cone and the V)roportionately much longer and straighter wings
of the seeds ; in the eastern species the scales are almost as wide as they are long and the seeds

larger, but the wings, very broad at base and almost triangular, are only \ or J longer than the

seed. Another character taken from the leaf-structure, the presence of hypoderm cells on the
edges, midrib and keel of the leaf, is not reliable, as these cells are occasionally found in leaves of

T. Canadensis, though usually absent.

-* * Leaves mostly convex or keeled above, acutlsh, stomatose both sides : pollen-

(jralns b'dobed : cones larger.— Hesperopeuce.

2. T, Pattoniana. A tall strictly pyramidal tree (100 to 150 feet high aud 2

to rarely 4 feet through, in high altitudes only a shrub), of graceful habit, with
slender pubescent branchlets and light green foliage : bark thick, much cracked and
apt to scale off, reddish gray : leaves 6 to 1 2 lines long, angular, acutish, attenuate

at base, often curved : male flowers about 2 lines wide, on a very slender stipe : cones

cylindrical- oblong, 2 or 3 inches long : seeds 2| lines in length, the wing not twice

as long (about 4 lines), obliquely obovate, widest above. — Abies Pattonii or Pat-

toniana, Jeflrey. A. llookeriana, Murray. A. Williamsonii, Newberry, Pacif. R.
Rep. vi. 53, t. 7. Pinus Pattoniana, Parlat.

In the highest timber regions of the Sierra Nevada, at 8,000 to 10,000 feet altitude, from
Ebbett's Pass at the head of the San Joaquin River northward, and through the Cascade Moun-
tains, near Crescent City descending to near the coast (Brewer). At the timber-line its proiJor-

tions aie much stinted. Though differing in the shape of the leaves, the disposition of the sto-

mata, and especially in the form of the pollen-grains, which resemble those of the true pines, yet
I cannot separate this species from Tsuga, with which the single resin-duct of the leaves, the
form of the male flowers, and the glands of the seed unite it.

10. PICEA, Link. Spruce.

Male flowers axillary or sometimes terminal on last year's branchlets, with an
oblong or cylindrical stamineal column, its short stipe surrounded by numerous bud-

scales ; the commissure of the anthers expanding into a broad nearly circular erect

crest ; cells opening longitudinally : pollen-grains as in Abies (.045 to .060 line long).

Female aments at the end of short or longer branchlets, the scales much larger than
the bracts. Cones maturing in the first year, pendulous : scales and enclosed bracts

persistent on the axis. Seeds without resin-vesicles, imbedded in the membrana-
ceous base of the wing, which leaves their under side nearly free and permits them to

drop out. Cotyledons 4 to 8. — Stately trees of pyramidal form and slower growth,

with white soft close tough highly valued timber ; leaves keeled above and beneath,

more or less quadrangular or (in our species) flattened, articulated on a prominent
at last ligneous and persistent rhombic base, spirally arranged all around the branch-

lets or (by a twist of the base) somewhat 2-ranked, the stomata usually more on the

upper than on the lower surface, or, on the flat leaves, often only on the upper side

(which is then apt to be turned downward) ; resin-ducts irregular, 1 or 2 lateral

ones close to the epidermis of the lower side or none.— Abies, Tourn., in part ; DC,
in part ; Pinus, Linn., in part. Pimis, sect. Picea, Endl. ; Parlat. Abies, Don.

An important genus of about a dozen species, peculiar to mountainous and northern regions, of
which 2 belong to Europe, 5 to Asia, and 5 to America ; of the latter 2 are northeastern and 3
are western species.
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1. P. Sitchensis, Cavr. A tall strictly pyramidal tree (150 to 200 feet high

and 6 to 9 feet in diameter), with thin scaly red-brown bark ; branchlets thick and
rigid, rough with the very prominent persistent leaf-bases, glabrous : leaves 5 to 8

lines long and a line wide or less, flattened, short-pointed (rarely obtuse or very

acute), stomatose (and the young leaves white) only on the upper surface or very

slightly so on the lower : cones cylindrical-oval, 1| to 2|^ or rarely 3 inches long, an

inch thick or less, pale yellowish, the conspicuous lanceolate rigid bracts J or | the

length of the oblong rounded denticulate scales : seeds slender, l;j to 1| lines long,

the wing 2h to 3 times longer (4 to 4| lines long by 1|- wide), narrowly oblong,

only slightly oblique : cotyledons 4 to 6. — Conif. 260. Pinus Sitchensis, Vyow^.

Veg. Sitch. 46. Abies, Lindl. & Gord. Pinus Menziesii, Dougl. ; Lamb. Pin. 2 ed.

t. 89. Abies Menziesii, Lindl. in Penny Cyc. i. 32; Loud. Arbor, iv. 2321, tig.;

^'utt. Sylva, t. 116; Newberry, Pacif. E. Kep. vi. 56, t. 9.

Peculiar to the northern Pacific coast, mostly in wet sandy soil and near the mouths of streams,

from Mendocino and Crescent City northward to Alaska ; how far inland or how high above the

ocean it may be found is at present unknown. This is probably the tallest spruce known, an
excellent timber-tree, jirobably the best in Oregon, but too rare in California to be of much im-

portance there. The older specific name, Sitchensis, must be substituted for the more genei-ally

used Menziesii, which represents absolutely the same species. The Rocky Mountain Spruce,

which lias heretofore been known under the same name of Menziesii, is P. pungeiis, Engelm., with

more pungent and less flattened leaves, longer cylindrical cones, undulate retuse scales, and
minute bracts, and with larger broadly winged seeds. — In StraAvberry Valley and other valleys

and slopes about Mount Shasta, at an elevation of 3,500 to 4,000 feet, a peculiar spruce occurs of

which at present we know nothing but that its lower branches are very long, slender and pendu-

lous, and the leaves much narrower than those of P. Sitchensis, 7 to 9 lines long and two thirds

of a line wide, quite obtuse, strongly keeled and stomatose on the upper side and without sto-

mata beneath ; cones unknown. The name of Picea pcnduJn suggests itself for this fomi, if in-

deed it should not prove to be a mountain variety of P. Sitchensis.

11. PINUS, Tourn. ; Link. Pine.

Staminate flowers an oblong or cylindrical often much elongated stamineal column

surrounded by a somewhat definite number (3 to 18) of calyx-like bud-scales, the

outer ones lateral and strongly keeled, from the axils of scales and crowded into a

capitate or spicate inflorescence around the base of the same spring's shoots : anther-

cells opening longitudinally, the connective terminating in a mere knob or short

dentate or usually larger semicircular erect crest : pollen-grains bilobed with 2 air-

sacs, smaller than in Abies and Picea (.02 to .03 line long). Female aments also

in the axils of bud-scales, higher up on the growing axis, either next to the ter-

minal bud (subterminal) or on the side with leaves and sometimes other aments

above them (lateral), solitary or several together ; scales much larger than the bracts.

Cones maturing in the second year, spreading or reflexed (very rarely erect), and

subterminal (so called even in case of the elongation of the axis in the second year)

or lateral ; bracts thickened and corky and assisting in the formation of cells for the

seeds under them ; scales more or less thickened and corky, upon the free exposed

surface {apophysis) bearing a terminal or dorsal unarmed or prickly protuberance

{umbo). Seeds without resin-vesicles, usually surrounded by the rim-like base of

the (sometimes very short) wing, which often spreads partly over the outer side of the

seed. Cotyledons normally 5 to 15.— Trees of very various size and aspect, usually

not as large as in the preceding genera, nor often of the same pyramidal growth ; wood

soft or hard, often very resinous, of surpassing importance for man's uses : primary

leaves (only on seedlings and young shoots) flat, subulate and serrulate, the secondary

in bundles of 1 to 5, from the axils of bud-scales and surrounded at base by a more
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or less persistent sheath of membranous scales, needle-shaped, terete or semiterete or

triangular according as the fascicles are of 1, 2, or more, mostly delicately serrulate,

with stomata on all sides or rarely only on the upper inner sides ; resin-ducts periph-

eral (close to the epidermis) or parenchymatous (within the cellular tissue) or

internal (close to the cellular sheath surrounding the pith and vascular bundles),

varying in number in the same species ; strengthening cells (thick-walled longitudi-

nal hypoderm cells) distributed under the epidermis, especially at the angles and

keel, and often around the ducts, very rarely absent : seeds becoming detached from

the wing at maturity, or rarely remaining adherent and at last breaking off.—
Pimis, Linn., Endlicher, Parlatore, in part.

The largest and, geologically, the oldest coniferous genus, of 60 or 70 recent species, of which
24 belong to the Old World and nearly twice as many to the New. About 15 species are Mexi-
can and West Indian, 11 belong to the Atlantic States, and 15 to the Rocky Mountains and the
Pacific slope.

§ 1. Apo2)hi/sis generally thinner, lolth a terminal unarmed umbo: anthers
terminating in a knob or a few teeth or in a short incomplete crest : leaves

in fives, with peripheral ducts {in our species), their sheaths loose and decid-

uous : cones subterminal.— Strobus.

* Wings longer than the seeds : leaves serridate and (at least when young) den-

ticulate at the blunt tip : female aments long-peduncled, erect : cones pendulous
in the second year.

1. P. monticola, Dougl. A tree 60 to 80 feet high and sometimes 3 feet in

diameter, with smoothish pale bark splitting into square plates : leaves mostly 2

(occasionally 4) inches long, with 2 to 6 lines of stomata on the sides, rarely any on
the back ; teeth very small and distant : male flowers oval, surrounded by 8 invo-

lucral scales ; anthers knobbed or short-crested : cones cylindrical, slender, 5 to 8
inches long, yellowish brown : seeds pale, 3 to 3| inches long ; wings twice as long,

widest in the middle, pointed : cotyledons 6 to 9.— Lamb. Pin. 2 ed. iii. t. 67;
Loud. Arbor, iv. 2291, tig.; Parlat. in DC. Prodr. xvi'-^. 405.

On the higher Siena Nevada, from 7,000 or 8,000 to 10,000 feet altitude, from the Calaveras
and Mount Raymond northward ; common in the Shasta legion and on the Trinity Mountains,
and extending to Oregon and Washington Territory. It is the western representative of the
northeastern White Pine, from which it may be readily distinguished by the larger cones and
stifter and much less serrulate leaves, in which strengthening cells underlie almost the whole
epidei-mis (but do not surround tlie ducts), while they are absent in the softer leaves of P. Strobus.
The wood is said to be white and soft, as in the White Pine.

2. P. Lambertiana, Dougl. A tree of gigantic dimensions, 150 to 300 feet

high and 10 to 20 feet in diameter, with light-brown smoothish bark splitting in

small sections : leaves 3| to 4 inches long, rigid, with 5 or 6 lines of stomata on
each of the 3 sides: male flowers oval, half an inch long, with 10 to 15 involucral

scales; anthers denticulate-crested : cones cylindrical, bright brown, 12 to 18 inches
long and 3 or 4 inches wide, on peduncles 3 inches in length : seeds smooth, black,

G lines long ; wing not quite twice as long, widest below the middle, obtuse : coty-

ledons 13 to 15.— Linn. Trans, xv. 500 ; Lamb. 1. c, t. 68, 69 ; Loud. Arbor, iv.

2288, tig.; Nutt. Sylva, iii. 122, t. 114; Newberry, Pacif. K. Eep. vi. 42, fig. 14
;

Parlat. 1. c. 406.

Throughout the State and northward to the Columbia River, on both slopes of the Sierra
Nevada, in a forest belt with P. ponderosa and Abies concolor at an elevation of 3,000 to 5,000 or
sometimes 7,000 or 8,000 feet ; in the Coast Ranges only on the liighest points, from the Santa
Lucia Mountains to Humboldt County. Leaves stouter than in its allies, with a layer of
strengthening cells under the whole epidermis and around the ducts. The wood is like that of
the White Pine and similarly used. The exudation from the partially burned tree loses its

resinous qualities and acquires a sweetness similar to that of sugar or manna, for which it is some-
times used, whence the name of " Sugar Pine."
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* * Wings of the large seeds narrow : leaves entire or nearly so : cones subses-

slle, spreading or declined.

3. P. flezilis, James. A tree about 60 feet high and 3 to 5 feet thick, with
furrowed gray bark : leaves

1 J to 2 inches long, rarely more, with few rows of sto-

niata on the sides and usually very few on the back : male flowers in a short spike,

oval, 6 or 7 lines long, with 8 or 9 involucral scales ; anthers tipped by a spur or

sometimes an incomplete crest : cones oval to subcylindric, 3 to 5 inches long, light

brown, with somewhat squarrose scales : seeds oval, compressed, 4 to 6 lines long,

the inconspicuous wing less than a line wide, usually remaining attached to the
scale: cotyledons 6 to 9. — Long's Exp. ii. 27 and 35; Nutt. 1. c, t. 112 (very

poor) : Engelm. Trans. Acad. St. Louis, ii. 208, and Wheeler's Kep. vi. 257 ; Parlat.

1. c. 403.

Var. albicaulis. A tree of 40 or 50 feet in height, on the highest elevations

low and shrubby, with very pale bark : cones oval or subglobose, 1^ to 3 inches long
and 1^ to 2| thick, purple-brown; scales much thicker and somewhat pointed. —
P. albicaulis, Engelm. 1. c. 209. P. cembroides, Newberry, 1. c. 44, fig. 15. P.
Shasta, Carr. Conif. 2 ed. 390.

The species has been found in California only on Mount Silliman {Brewer) with the variety,

and on the Inyo Mountains {Hoffman), and thence eastward on the mountains of Nevada and
Arizona to the Rocky Mountains, wliere it is common from New Mexico to Montana. The
variety occurs on all the alpine peaks of the Sierra Nevada from Mono Pass to Mount Shasta and
Scott Mountains, and northward to British Columlna, and also in Montana. More closely re-

sembling P. Ccmbra of the Old World than our White Pines, but distinguished by the ieaf-

structure, which in P. Cembra shows paienchymatous ducts in the serrulate leaves. The
peripheral ducts in our species are destitute of strengthening cells. P. albicaulis is probably
only an alpine form, occupying a higher belt on the mountains, and marked by its short thick
and thick-scaled cones. The large seeds are used for food by the Indians.

§ 2. Apophysis with a mucronate or (very rarehj) blunt protuberance on the bach

:

anthers terminating in a semi-orbicular or almost orbicular crest, except in

the first three species.— Pinaster.

* Resin-ducts peripheral: leaves with entire tnargins and loose deciduous

sheaths.

4- Leaves 1 to 5 : cones ovate-subglobose, with few very protuberant scales : seeds

large, almost wingless.

4. P. monophylla, Torr. & Frem. A small tree, 20 or 25 feet high, with
irregularly spreading branches and pale fissured or flaky bark : leaves rigid, spiny-

tipped, solitary and terete or rarely in pairs and semiterete, 1;^ to 2\ (mostly H)
inches long, the sheaths 4 or 5 lines long : male flowers oval, with 6 involucral

bracts; anthers terminating in a knob or a few teeth : cones 1^ to 2^ inches long

and nearly as thick : seeds oval, 6 to 10 lines long, thick-shelled, yellowish brown
and mottled: cotyledons 7 to 10. — Fremont's Rep. 319, t. 4; Parlat. 1. c. 378;
Engelm. Wheeler's Rep. vi. 259. P. Freniontiana, Endl. Conif. 183, in part.

In the Coast Ranges only about Fort Tejon, and from the eastera slo]ie of the Sierra Nevada
through Nevada and Arizona to S. Utah, frequent in the mountains and often in the most arid

localities ; well known as the "Nut Pine," and the seeds invaluable to the Indians as an article

of food. It was long considered jirobable that the terete leaf was in reality a connate pair, but
the structure shows a single bundle of vessels and therefore a single leaf. The ducts, always
peripheral, vary greatly in number, from 2 or 3 to 12 or 14.

5. P. Parryana, Engelm. A small tree, 20 or 30 feet high and 10 to 18 inches in

diameter, with a round top : leaves 3 to 5 (mostly 4) in the sheath,
1 J to 1| inches

long : male flowers oval, with 4 involucral bracts in the axil of broadly oval acute

bracts : cones subglobose, 1 ^ to 2 inches thick, with strongly elevated knobs : seeds

oval, 5 to 8 lines long, with a thin light-brown mottled shell : cotyledons 8.—
Amer. Jouni. Sci. 2 ser. xxxiv. 332, note ; Parlat. 1. c. 402. P. Llaveana, Torr. Bot.

Mex. Bound. 208, t. 53.
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Thus far found but once, by Dr. C. C. Parry, 40 miles southeast of San Diego, just across the

boundary line, at an altitude of 2,000 or 3,000 feet. One of the four nut pines, and distinguished

from the last principally by the number of leaves in a sheath.

-t- -i— Leaves In Jives: cones ovate to suhcylindrical, with numerous scales: seeds

small, ivinged.

6. P. Balfouriana, Jeffrey. A medium-sized tree, seldom over 50 feet high

and sometimes 5 feet in diameter, of regular pyramidal growth ; bark red-brown,

deeply fissured : leaves 1 to 1;^ inches long, rigid, curved, crowded and appressed to

the stem and persistent for 10 or 15 years : male flowers oval, a half-inch long, with

4 involucral bracts ; anthers with a short irregularly denticulate crest : cones pendu-

lous from the slender branchlets, suhcylindrical, 3^ to 4 or rarely 5 inches long,

dark purple ; apophyses thick, with short deciduous prickles : seeds pale, mottled,

3| to 4 lines long; wing 6 to 10 lines long, widest about the middle : cotyledons 5.

— Gordon, Pin. 217.

Var. aristata. Tree 50 to sometimes 100 feet high : anthei-s with scarcely a

knob : cones ovate, with thinner scales, and with shorter recurved or slender awn-
like prickles : seeds smaller, 3i lines long, the wings 3^ to 5 lines long : cotyledons

6 or 7. — P. aristata, Engelm. 1. c. 331, and Trans. Acad. St. Louis, ii. 205, t. 5, 6

;

Parlat. 1. c. 400.

Alpine, on mountains near Mount Shasta {Jeffrey) ; on the flanks of Scott Mountains, foi-rn-

'

ing a dark green belt from 5,000 to 8,000 feet altitude between the lighter colored P. moiUicola
below and P. Jlexilis, var. alhicaulis, above it {Lemmon) ; on the head-waters of King and Kern
Riveis {Brcvxr, Stcgman), and on Mount Whitney, Rothrock. The variety, with recurved
prickles, on the Inyo Mountains {Stegman) and thence sparsely scattered on the higher moun-
tains through Nevada, Northern Arizona and Southern Utah ; the fonn with awned scales in

Colorado. Mi-. Lernmon describes the bark as reddish brown ; the Colorado form has reddish
gray bark. The reddish wood is of extremely slow giowth, hard and tough. Hypoderm cells

surround the leaf and also the ducts, distinguishing the leaves from those of P. Jlexilis.

% % Besin-ducts parenchymatous : leaves serrtdate, with stom^ta upon all sides;

sheaths persisteiit.

•*^ Cones subteinninal.

++ Leaves in fives.

7. P. Torreyana, Parry. A small tree, 20 or 30 feet high and 12 to 15 inches
in diameter : leaves crowded at the ends of the thick branchlets in the axils of
lanceolate strongly fringed bracts, very stout, 8 to 1 1 inches long

;
young sheaths

15 to 18 hues long, old ones 6 lines long : cones ovate, 4 to 4J inches long by 3|
thick, patulous or deflexed on peduncles an inch long ; umbo short and stout or
sometimes elongated and inflexed : seeds oval, 8 to 10 lines long, twice as long as
the wing, which encloses the seed with a thick rim: cotyledons 13 or 14.— Bot.-
Mex. Bound. 210, t. 58, 59. P. lophosperma, Lindl. in Gard. Chron. 1860, 46 :

Parlat. 1. c. 391.

On the coast of Southeni California, from San Diego to San Tedro, buffeted by the sea winds
and generally crooked and nmch defaced. The leaves are perhaps the stoutest of any known
jiine ; seeds large and edible.

•H- -H- Leaves in threes.

8. P. ponderosa, Dougl. One of the largest pines known (200 to 300 feet
high and 12 to 15 feet in diameter), with very thick red-brown bark, deeply fur-
rowed and split in large plates : leaves on stout branchlets in the axils of strongly
fringed somewhat persistent bracts, 5 to 9 or even 1 1 inches long ; the thin sheaths
at first 9 or 10 (later 3) lines long : male flowers cylindric, flexuous, U to 2 inches
long, crowded into a short head ; involucre of 10 or 12 bracts ; anthers"with a large
semicircular scarcely dentate crest : cones oval, 3 or 4 (rarely 5) inches long, U to 2
inches thick, of a rich brown color, sessile or subsessile, spreading or slightly re-

curved, often 3 to 5 together ; umbo high, with a stout straight or incurved prickle :
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seeds dark brown, 4 lines long ; wing 10 to 12 lines long, widest above the middle :

cotyledons 6 to 9.— Loud, Arbor, iv. 2243 ; Newberry, 1. c. 3G, t. 4 ; Parlat. 1. c.

395; Engelm. Wheeler's Rep. vi. 261. F. Benthamiana, Hartw. Journ. Hort. Soc.

ii. 189. P. Beardslei/i -dxid Craigana, Murr. Edinb. New Phil. Journ. i. 286.

Var. Jefl&reyi. A tree 100 to 200 feet high, Avith a more rounded top, more
finely cleft autl darker bark, and paler leaves 4 to 9 inches long: male flowers \\
inches long: cones larger, 5 to 12 inches long, lighter brown, on short peduncles,

fewer in a cluster, with thinner apophyses, and slender prickles hooked backward :

seeds 4 to 7 lines long ; wings 12 or 13 lines long : cotyledons 7 to 11.— P. Jeffreyi,

Murr. 1. c. xi. 224, t. 8, 9 ; Parlat. 1. c. 393.

Var. scopulorum. A smaller tree (80 to 100 feet high) : leaves 3 to 6 inches

long, often m pairs : male flowers an inch long : cones smaller, 2 or 3 (rarely 4)

inches long, grayish brown, with stout prickles : seeds 2| to 3^ lines long, the wings
9 to 1 2 lines : cotyledons 6 to 9. — P. ponderosa of the Rocky Mountain floras.

The widest spread western pine ; the original form in California and Oregon, at low and high
altitudes and even in the plains, often associated with P. Lamberliana and Abies concofor ; the
var. Jetfreyi usually on mountains above 5,000 feet altitude, especially on the eastern slo])e of the
Sierra Nevada, wliere it is apt to grow in the most arid localities, ranging into Oregon. The
third form is found throughout the Rocky ilountains. A magnificent tree, known throughout
the west as the "Yellow Pine," and vying with the Sugar Pine and Sequoias, with very thick

bark (in large trees 3 or 4 inches thick) and unusually thick sap-wood, which shows 100 to 200
annual rings l)efore it becomes heart-wood. The latter is yellow, heavy and very resinous. The
var. Jeffreyi has often been considered distinct, but connecting forms are not rare ; one of these

is P. deflexa, Torr. Bot. Mex. Bound. 209, t. 56. The rows of stomata are often, but by no
means always, more distant in var. Jeffreyi than in the typical form. The leaves persist about
three years and are therefore always found brush-like at the end of the branchlets, except in

young shoots. The parenchymatous ducts (2 or 3 or more) of all the forms are generally very

small, and are always surrounded with some (often many) strengtliening cells, w^hich are also

found within the sheath. P. Jeffreyi is one of several species (P. Balfmiriona, P. Murrayana,
Abies Pattoniana, etc.) which were collected by Mr. Jeffrey, and described by Prof. Balfour

anonjnnously (with figures by Greville) in what is sometimes cited as the " Keport of the Oregon
Committee." The authority for the specific names is given variously by different authors; for-

tunately most of them may be referred to other species.

++ -H- ++ Leaves in 2yaifs.

9. P. contorta, Dougl. A low tree, 5 to 15 or rarely 20 to 25 feet high and

6 inches in diameter, Avith a rounded or depressed top and thin smoothish bark :

leaves 1 to 1 1 inches long by half a line wide, strongly and closely serrulate ; bracts

scarcely fringed : male flowers cylindrical, | inch long, in a spike 1 or 2 inches in

length ; the outer pair of the 6 involucral bracts nearly as long as the inner ones

;

anthers with semicircular crests : cones clustered, oval or subcylindric, very oblique,

with strong knobs and delicate prickles, or rarely almost without knobs, very often

serotinous (remaining closed for several or many years) : seeds black, grooved, 2

lines long ; wings 6 lines long, widest above the base, tapering upward : cotyledons

5, rarely 4.— Loud. Arbor, ii. 2292, and Encyc. 975, fig. 915. P. inops, Bong.

Veg. Sitch. 45 ; Hook. Fl. Bor.-Am. ii. 161. P. Bolanderi, Parlat. 1. c. 379.

Var. Murrayana. Much taller and straighter, 80 to 120 feet high and 4 to 6

feet in diameter, with a conical head and thin scaly light grayish-brown bark :

leaves 1 to 3 (mostly about 2) inches long, f to 1 line wide, light green, delicately

serrulate ; sheaths 4 to 6 lines long, or old ones 1 to 1 1 : male flowers with 6 to 8

involucral bracts : cones very rarely lateral, less oblique, often opening at maturity

and deciduous : wings of seeds longer.— P. contorta, Newberry, 1. c. 34, t. 5, and

of the Californian botanists : Parlat. 1. c. 381, in part. P. inops, Benth. PI. Hartw.

337. P. Murrayana, Murr. 1. c. 226. P. contorta, var. latifolia, Engelm. in Bot.

King Exp. 331, Porter's Fl. Colorado, 129, and Wheeler's Rep. vi. 262.

The original Douglasian P. cmitorta, which came from the mouth of the Columbia River, is a

small narrow-leaved tree of the wet sandy coast of the Pacific from Mendocino to Alaska, a dis-

tance of perhaps 1,500 miles. Its narrow leaves, persistent and long-closed very oblique cones,

which cover the tree so that sometimes scarcely any foliage remains visible, well characterize it.
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The variety is a common tree on the higher Sierra Nevada to an altitude of 8,000 or 9,000 feet,

extending into Oregon and in the Rocky Mountains southward to Colorado and Utah. In the

Sierra Nevada the cones are more deciduous, but in Colorado they are as persistent as on the

coast. Jeffrey's specimens on which P. Murrayana was based came from the high Sieiras and

are undoubtedly P. contort.a, while P. muricata, with which they have been confounded, never

occurs far from the sea and is otherwise very distinct.

P. MURICATA may be looked for here, as a form of it is found that seems to have sometimes

tenninal cones.

••— •»- Cones lateral.

++ Leaves hi threes.

10. P. Sabiniana, Dougl. An opeu-branclied round-topped tree, with rougli

ash-gray bark, slender glaucous branchlets and sparse foliage : leaves drooping, slen-

der, light-green or glaucous, 8 to 1 2 inches long and half a line wide, tlieir slieaths

an inch long, or later but half that length ; bracts deciduous : male flowers oblong,

about 10 lines long, in an elongated spike ; involucral bracts 10 to 15, the exterior

pair minute ; crest of anthers semi-orbicular : female anient on a peduncle 1| inches

long: cone short-oval, acutish, massive, 6 to 10 inches long by 4 to 6 in diameter,

deep mahogany-brown, persistent, with stout projecting apophyses and robust some-

what incurved points : seeds subcylindric, 9 to 12 lines long, dark; wing scarcely

half as long, with broad rim : cotyledons 15 or 16.— Lamb. Pin. 1 ed. 146 ; Nutt.

Sylva, iii. t. 113 ; Xewberry, 1. c. 39, tig. 13 ; Torr. Bot. Mex. Bound, t. 57.

Abundant, but scattered or in small groves, over the dry and hot hills of the Coast Ranges, in

the Sacramento Valley, and on the foothills of the Sierra Nevada through the whole lengtli of the

State, not over 4,000 feet above the sea, and occasionally on their eastern slope (Owen's Valley,

Rothrock). One of the "Nut Pines," and most important to the Indians, in appearance very dif-

ferent from all other pines.

11. P. Coulteri, Don. A tree 1 or 2 feet in diameter, with very thick rough

and almost black l)ark : leaves crowded at the ends of the tliick branchlets, stiff,

erect, 6 or 8 to 10 or 11 inches long and f line wide; young sheaths 1^ inches

long, a half-inch when old ; bracts much fringed : male flowers cylindric, 18 to 20
lines long, surrounded by 8 or 10 bracts, the outer half as long as the inner ; anthers

crested : cones shortly peduncled, long-oval, pointed, 10 to 14 inches long and 4 or

5 thick, yellowish-brown, persistent many years ; scales with a broad elongated

apophysis and a very stout long incurved point (sometimes 2 inches long) : seeds

oval, slightly ridged, black, 6 to 8 lines long; wing 10 to 15 lines long : cotyledons

11 to 14,— Linn. Trans, xvii. 440; Parlat. 1. c. 392. P. raacrocarpa, Lindl. Bot.

Keg. xxvi. misc. 61.

In the Coast Ranges, at moderate elevations, from Monte Diablo to the southern border of the

State. Wood brittle. Similar to tlie last species, but readily recognized by the thicker and
stiffer branchlets and leaves. The cones are sometim-s shorter and thicker than usual, with very

short spurs, and may then be mistaken for those of P. Sabiniann, but the seeds and wings (or

their im])ressions on the scales) will always distinguish them.

12. P. insignis, Dougl. A tree 80 to 100 feet liigh and 2 or 3 feet in diameter,

with thick mucii-tissured bark : leaves 4 to 5 or rarely 6 inches long, slender (only

half a line Avide), very closely serrate, "bright green, their bracts not fringed : male
flowers oblong, half an inch long, in a spike 1 to 1^ inches in length, and surrounded
by 10 involucral bracts ; anthers small, crested : cones shortly peduncled, in clusters,

deflexed, very obliquely short-oval, pointed, 3 to 5| inches long and 2 or 3 thick,

deep chestnut-brown, very persistent and often remaining closed for many years
;

scales on the outer side and especially toward the base enlarged, very thick and
hemispherical, rarely flat, on the inner side flat and much smaller ; all at last nearly

unarmed : seeds grooved and tuberculated, black, 3 or 4 lines long; wing 8 to 10

lines long, widest above the middle: cotyledons 5 to 7. — Loud. Arbor, iv. 2243,

fig. 2132-7 ; Torr. Bot. Mex. Bound, t. 55 (poor). P. Cali/orniana, Lois, in Nouv.
Duham. v. 243? P. adunca, Bosc ; Poir. in Lam. Diet. Suppl. iv. 4181 P. radiata
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and P. tuberculata, Don, Linn. Trans, xvii. 441 (also earlier names, but only Ijased

one on larger and the other on slenderer cones).

A tree pecuUar to the sea-coast from Pescadero, south of San Francisco, to Monterey and San
Simeon Bay, and known as the "Monterey Pine." Much interest attaches to the species, not only
on account of its rapid growth and beautifully fresh green foliage, which make it ornamental in

cultivation, but also because it is probably the old P. CaliforuiaHa, which has never been iden-
tified but was said to have come from Monterey and to resemble in its cones the Mediterranean
P. Pinaster and in its large seeils P. Cernbra, such as we do not find near that town. P. Sin-
dairii, Hook. & Am., Bot. Beech. 392, t. 93, is a factitious species founded \\\)Qn a cone of P.
Montezumoe (from Tepic) and the foliage of P. insignis, while P. radiata of the same authors,

1. c. 392 and 443, is made up of the foliage of the former species and cone of the latter, as is

j)roven by the specimens in Herb. Kew. A variety, binata, lias been collected by Dr. Palmer on
Guadalupe Island, with the normal cones of P. insignis but the leaves in pairs.

13. P. tuberculata, Gordon. A small tree, 3 to 20 or exceptionally 30 to 40
feet high, | to 1 foot in diameter, with a loosely branched conical top and thin light-

brown roiighish bark : leaves 3 or usually 4 to 7 inches long, i to | line wide, slightly

and distantly serrulate ; sheaths at hrst 6 lines long ; bracts slightly fringed : male
flowers in an elongated spike, cylindrical, 7 to 9 lines long, with G involucral bracts,

the outer not much shorter than the inner ones ; anthers crested : cones in verticils

of 2 to 4, several of which often form on the same year's shoot, pale leather-brown,

at last silver-gray, persisting for many years often without opening, peduncled,

strongly retlexed, 3 to 5 inches long by If to 2 inches thick, conic-cylindrical,

pointed, very oblique at base ; outer scales much enlarged conically, angular, the

inner flat, all with sharp prickles : seeds black, grooved, 3 lines long ; wing 7 or 8

lines long, widest at or above the middle : cotyledons 5 to 8.— Pin. 211 ; Parlat.

1. c. 394. F. Califoniica, Hartw. Journ. Hort. Soc. ii. 189.

On the Coast Ranges from San Bernardino and the Santa Lucia Mountains to the Shasta re-

gion, and here and there on the foothills of the Sierra Nevada (Forest Hill, between the forks of

the American River, at 2,500 feet altitude, Bolandcr). This Californian Scrub Pine is a small

and unsightly tree or bush, which on the east side of Mount Shasta is found full of cones when
only 2 or 3 feet high {Brewer). The name /'. tuberculata, originally given to a form of the last

species, was transferred to this after Jeffrey's discoveries in 1852, and having been so used invaria-

bly since should still be retained, inasmuch as Hartvveg's name of Californica, though much older,

was applied only through a mistaken identification of the species with Loiseleur's ulant above
mentioned, and must therefore be dropped.

++ ++ Leaves in pairs.

14. P. muricata, Don, 1. c. A middle-sized tree, 25 to 50 or rarely 80 to 120 feet

high, mostly slender (1 or 2 or rarely 3 feet thick), with reddish-brown roughish

bark and a patulous top : leaves rigid, 4 to 6 inches long, | to 1 line broad, strongly

serrulate ; bracts lightly fringed, subpersistent ; sheaths 9 lines long, at length re-

duced to 1 line : male flowers oval, 6 to 8 lines long, in spikes an inch long ; invo-

lucre half as long as the flowers, of 6 or 8 bracts, the outer as long as the inner :

cones sessile, spreading or more or less recurved, in clusters of 4 to 7, often remain-

ing closed and long-persistent, ovate and very oblique, chestnut-brown, 2 to 3^

(usually 3) inches long and 1| to 2 inches thick; prickles short and stout or (in the

southern form) making long straightish or incurved spurs on the outside : seeds 3

lines long, grooved and rough, black ; wing 6 to 8 lines long, widest above the

middle: cotyledons 4 or 5.— Torr. 1. c, t. 54. P. Edgariana, Hartw. 1. c. iii. 217.

Only near the coast, where it is exposed to the sea winds and fogs, to an altitude of 2,000 feet,

from Mendocino, where it grows tallest (in j)eat-bogs), to Tomales Point (in the most steiile soil),

Monterey and San Luis Obispo. In many respects similar to the last, but readily distinguished

by the leaves being in ])airs and by the short thick cones. The s])ecimens collected at Tomales
Point {Brevier, Bolandcr) have subterminal cones, but seem to differ in no other respect. The
coues are said to persist over 30 years.
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Class IL MONOCOTYLEDONOUS or ENDOGENOUS PLANTS.

Stems with the woody fibres scattered irregularly, not forming a separate zone

of annual woody layers between the bark and pith. Embryo with one cotyledon.

Leaves mostly parallel-veined, alternate, entire, and sheathing at base. Floral

whorls usually in threes.

ORDER CIV. HYDROCHARIDACE-aS.

Aquatic herbs, with dioecious or polygamous flowers in membranous spathes;

regular 6-parted perianth, in two series (calyx and corolla), more or less tubular at

base ; stamens 3 to 12; ovary inferior, 1 - several-celled, with ascending ovules on

parietal placentae ; fruit indehiscent ; and seed without albumen.— Distinguished.

from the Naiadaceae and allied orders mainly by the inferior ovary. Perianth more

or less tubular at base. Staminate flowers usually several and pedicelled. : stamens

distinct or united, the 2-celled anthers mostly introrse. Pistillate flowers usually

solitary : style single : stigmas 3 to 6, more or less deeply bifid. Fruit submerged,

a utricle or berry, usually many-seeded. Mostly perennials, with radical or in our

species opposite or whorled leaves.

A widely distributed order, of a dozen genera and perhaps 30 species, very sparingly repre-

sented in North America, and especially so on the western coast.

1. ANACHARIS, Richard. Water-weed.

Flowers polygamo-dioecious, solitary and sessile in an axillary sessile tubular

2-cleft spathe. Perianth small, in the sterile flowers with 3 scarcely united greenish

sepals and as many narrower petals ; in the pistillate flowers with a greatly elon-

gated filiform tube and. a 6-parted spreading limb. Stamens 3 to 9, with short

filaments united at base ; anthers oval, or in the pistillate flowers oblong or want-

ing. Ovary 1-celled, with 3 parietal placentae, few-ovuled. Style coherent with

the perianth-tube : stigmas 3, bifid or emarginate. Fruit a subglobose utricle.—
Slender perennials, with elongated leafy branching stems, and numerous opposite or

whorled sessile thin 1 -nerved leaves; two or three temperate or tropical species.

1. A. Canadensis, Planchon. Stems very slender and brittle, 1 to 4 feet

long, terete, rooting at the nodes : leaves dark green and pellucid, in threes or fours,

or the lower opposite, linear- or lanceolate-oblong, 3 to 6 lines long, acute, minutely

serrulate, sessile : tube of the perianth in the pistillate flowers 2 to 8 inches long

;

limb 1| to 2 lines in diameter, greenish-purple; sepals concave; petals recurved:

stigmas long, terete, emarginate: utricle included within the small membranous
spathe, nearly a line in diameter, 4 - 6-seeded. — Ann. & Mag. ISTat. Hist. 2 ser.

i. 86. Elodea Canadensis, Michx. ; Caspary, Hydrill. 86 & 123. Udora, ]!^utt.

In Mendocino Coxmty {Vascy) \ Oregon {Hall, IIowclT) ; common in the Atlantic States, in

ponds and slow streams, and naturalized extensively in Europe. The staminate flowei-s, whicli

have rarely been noticed, are descnl)e(l as bi-eaking from the stem and discharging their pollen

upon the surface of the water, to which the i)istillate are raised by the elongated perianth-tube.
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Order CV. ORCHIDACE-ffil.

Perennial herbs, with perfect irregular 3-merous flowers, an inferior 1-celled

ovary with 3 parietal placentae and very numerous ovules, 1 or 2 gynandrous

stamens, and waxy or more or less coherent pollen. Flowers usually inverted

by torsion of the ovary, the sepals and the two lateral petals similar, the superior

petal (apparently inferior) dissimilar and called the lip. Stamens coherent with the

style, forming the column, with usually only the anther opposite to the lower sepal

perfect and two rudimentary lateral ones (in Cypripedmm the lateral ones perfect and

the third sterile) ; anthers 2-celled : pollen more or less coherent in 1 to 4 masses,

rarely wholly granular. Stigma oblique and concave, mostly viscous, the upper

margin often produced into an erect beak. Capsule coriaceous or membranaceous,

dehiscing usually by 3 placentiferous valves, which separate from the persistent

midveins of the carpels. Seeds very numerous and minute, scobiform (like saw-

dust), without albumen. Stems simple or scape-like ; leaves alternate, sheathing,

parallel-veined, sometimes scale-like. Roots often tuberous or thickened, some-

times parasitic.

A very large order, except Graminece the Largest among Monocotyledons, occurring every-

where, and especially abundant in tropical America, though sparingly represented in the United

States, and still more so on the Pacific coast.

Tribe I. MALAXIDEvE. Anther one, terminal and resting like a lid upon the colunm,

deciduous. Pollen-masses 4, smooth and waxy.— Our species without green herbage (a

single gi'een radical leaf in Jplectnun and Calypso). Flowers pedicellate.

1. Calypso. Scape 1-flowered, from a solid bulb. Lip saccate. Column broadly winged. Pol-

len-masses sessile on a large gland.

2. Corallorhiza. Flowers racemose, spurred or gibbous at base. Lip expanded or concave,

bilamellate-crested. Column semiterete. Pollen-masses free, without glands. Roots
branched, coralline.

3. Aplectrum. Flowers racemose, not spurred nor gibbous. Lip expanded, deejdy 3-lobed,

3-laniellate. Column nearly terete. Pollen-masses in distinct pairs, without glands.

Rootstock bearing aimually a solid bulb and a single large green leaf.

Tribe II. OPHRYDE^. Anther one, connate with the column and persistent upon its face

immediately above the stigma. Pollen-masses 2, of coarse grains united by an elastic

web, each mass attached at base by a stalk to a viscid gland. Stems mostly leafy and
flowers spicate or racemose.

4. Habenaria. Flowers numerous, white or greenish. Lip flat, spurred. Glands exposed.

Tribe TIT. NEOTTIE^E. Anther one, erect and sessile or nearly so upon the top of the

column and more or less covering and declinate upon the back of the stigma, persistent.

Pollen-masses 2 or 4, of loosely cohering granules, becoming attached by their ujiper ends
to a viscid gland on the beak of the stigma (or remaining free in Ccphalanthera). Our
species without spurs, mostly somewhat pubescent.

.5. Spiranthes. Perianth oblujue upon the ovaiy, the sepals and petals connivent : lip oblong,

embracing the column, with 2 callosities at base. Flowers small, white or greenish,

1 - 3-ranked in a twisted spike. Stems leafy below, from tuberous-fascicled roots.

6. Goodyera. Like Spiranthes, but lip saccate, entire, without callosities and free from the

column. Leaves all radical, white-reticulated.

7. Listera. Perianth spreading. Lip flat, 2-lobed. Stem low, from a fibrous root, with a pair

of sessile leaves in the middle. Flowers small.

8. Epipactis. Perianth spreading and ovary recurved. Lip somewhat jointed in the middle,

concave and auriculate at base, dilated alwve. Column short. Anther sessile behind

the beaked stigma. Stem leafy, stout.

9. Cephalanthera. Flowers erect, the perianth more connivent. Column slender. Anther
shortly stipitate and stigma beakless. Otherwise as Epipactis, but our species without

jtreen herlmge.
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Tribe IV. CYPRIPEDIE^. Perfect anthers 2, lateral, the sterile one fonning a dilated

flesliy appendage above the terminal stigma. Pollen pulpy-gianular.

10. Cypripedium. Perianth spreading. Lip an inflated sac. Stems leafy, the few flowers

showy.

1. CALYPSO, Salisbury. Calypso.

Petals and sepals ascending, similar and nearly equal ; lip saccate, with two

short spurs below the apex. Column erect, broadly winged and petaloid, oval and

concave, bearing the hemispherical anther on the summit. Pollen-masses in two

pairs, the lower smaller, compressed, sessile upon a nearly square membranaceous

gland. — A low herb, in bogs, the 1-flowered scaly-sheathed stem from a small

solid bulb, and with a single radical broad thin leaf. Flowera showy.

A single species, very rare in Northern Europe and Siberia, rather more common in America.

1. C. borealis, Salisb. Stem 3 to 6 inches high, with two or three membrana-
ceous brownisli green sheaths, and a linear acuminate bract at the summit ; the

radical leaf broadly ovate or slightly cordate, an inch or two long, petioled : flower

pedicelled, drooping: sepals and petals lanceolate, acuminate, light rose-color, 6 to

9 lines long ; lip usually slightly longer, ovate-inflated, brownish-pink mottled with

purple, the edge margined at the apex and bihd or entire, about equalling the tooth-

like spurs and with a tuft of yellow hairs at base : column half the length of the

petals : capsule oblong-cylindric, an inch long, about equalling the slender pedicel.—
Parad. Lond. t. 89; Hook. Exot. Fl. t. 12, & Bot. Mag. t. 2763. C. Americana,

E. Brown in Ait. f. Hort. Kew. v. 208.

In the mountains of Mendocino County, very rare {Miller, Vasey) ; more common in Oregon
and Colorado, thence through British America and along the northern border of the Atlantic

States.

2. COBALLORHIZA, Haller. Coral-root.

Flowers ascending. Petals and sepals ascending, the upper somewhat incurved,

similar and nearly equal, but the lateral sepals oblique at base and either decurrent

in a short spur adnate to the side of the ovary, or forming a projecting gibbosity

above it ; lip dilated and more or less rt^curved, flat or concave, with a pair of

somewhat prominent longitudinal ridges near the base. Column semiterete and

narrowly margined, broader at base, somewhat incurved, bearing the caducous

anther on the summit. Pollen-masses in two pairs, distinct, sessile upon a short

oblong gland.— Without green herbage and probably parasitical, the solitary

scapes with 2 to 4 membranaceous sheaths, and bearing a simple raceme of brown-

ish, yellowish or purple flowers : rootstocks much branched and coral-like : pedicels

reflexed in fruit.

Of the following species one only is also found in Europe and Siberia. There is besides a

species ])eculiar to the Atlantic States, two others are described from Mexico, and a third from
Central Asia.

* Spur present (sometimes obscicre) : flowers small, yellowish-green or whitish,

often tinged or mottled tvith purple.

•«— Spur viore or less prominent: sepals and petals 3-nerved: capsule oblong-

cylindric.

1. C. xnultiflora, Nutt. Scape a foot or two high, many-flowered : sepals and
petals 3 or 4 lines long ; spur manifest, but wholly adnate to the ovary, a line long

or more ; lip broadly ovate and nearly sessile, somewhat convex and the ridges
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prominent, 3-lobed by a deep cleft on each side, the lateral lobes usually narrow
and acutish, the middle one rounded or emarginate, with undulate or denticulate

margin : column stout, two thirds the length of the petals, the margins broader and
somewhat thicker at base and approximate : capsule 6 to 9 lines long, narrowed to

a short rather stout pedicel. — Journ. Acad. Philad. iii. 1 38, t. 7 ; Hook. Exot.
ri. iii, t. 174.

In the mountains, from San Diego to Britisli Columbia, and eastward to the Atlantic. Flowers
whitish, tinged and more or less veined or mottled with purple ; July to September.

2. C. Mertensiana, Bongard. Scape many-flowered, 8 to 15 inches high:
sepals and petals linear-lanceolate, 3 or 4 lines long ; spur a line long, the lower
half free from the ovary ; lip entire, broadly oblong, attenuate to the narrow base,

thin and concave, the ridges only slightly prominent : column nearly equalling the
petals, slender, the narrow margin scarcely broader or thicker below ; stigma pro-

jecting and cucullate : capsule 5 or 6 lines long or more, attenuate into the short
slender pedicel. — Veg. Sitch. 165; Hook. Fl. Bor.-Am. ii. 194.

From Sitka to the Columbia and probably southward. Described by Bongard as with red
flowers : the teeth at each side of the base of the lip, mentioned by him, do not seem to occur
even in the specimens of his own collection.

*- -t- Spur very short or not at all jyrominent : sepals and petals 1-nerved: capsule
shoH&r, elliptic-ohlong.

C. INNATA, R. Brown. Scape slender, 4 to 10 inches high, 3 - 1 5-flowered ; upper sheath
often expanded at the apex : sepals linear-lanceolate, acutish, 1^ to 2 lines long

;
petals a little

broader and obtuse ; lip broad-oblong, obtuse or emarginate, somewhat 3-lobed by a lateral cleft

or indent, abruptly attenuate to the base, rather strongly crested : column a third shorter than
the petals, stout, constricted in the middle : capsule 2 to 4 lines long, abruptly narrowed to
a short very slender pedicel. — Washington Tenltory {Lyall), and perhaps southward ; in Colo-
rado {Parry), eastward through Canada and the Atlantic States, and common northward to the
arctic regions. Flowers in spring, often tipped with purple, the lip sometimes mottled.

* * Spur none, the lateral sepals oblique and tvith the base of the cohimn strongly

gibbous over the top of the ovary : lip entire, more or less concave, somewhat
fleshy : flovjers larger, purple and veined, not spotted.

3. C. Bigelovii, Watson. Scape stout, 6 to 15 inches high ; sepals and petals

oblong, obtuse, about 4 lines long, twice longer than the column ; lip darker and
strongly veined, fleshy, deeply concave, elliptical, broad and somewhat auriculate,

with tvpo thick laminpe : column rather slender, broadly margined below : capsule

oblong-ovate, 6 to 9 lines long, briefly attenuate into a short pedicel.— Proc. Am.
Acad. xii. 275. C. striata, Torrey, Pacif E. Rep. iv. 152, t. 25, not Lindl.

In the SieiTa Nevada and mountains of Northern California ; Big Tree Grove (Brciver, Bolan-
dcr); Plumas County {Mrs. Austin); Marin County, Bigeloio. In flower, June and July.

Kecognized by Dr. Torrey as distinct from C. Macrcei, with which the C. striata of Lindley is to

be identified. The figure cited fails to represent the peculiar gibbosity of the peiianth.

4. C. Striata, Lindl. Very similar to the last, but the flowers still larger, often

6 or 7 lines long : lip rather less fleshy, somewhat narrowed below, reflexed above

the base and bearing the prominent laminae upon the arch : scape stout, many-
flowered, 1 to 2 feet high.— Orch. 534. C. Macroei, Gray, Manual, 510.

Plumas Coimty {Mrs. Atistin) ; a common species in Washington Territoiy and Oregon, ranging

eastward to the Great Lakes.

3. APLECTRTTM, Torrey. Putty-root.

Perianth not at all gibbous or saccate at base : lip deeply 3-lobed, 3-ridged.

Column nearly straight, not broader at base. Scape lateral from a thick globose

solid bulb upon a slender horizontal rootstock, the bulb bearing at summit a single
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large petioled plaited leaf. Flowers rather large, soon, deflexed. — Otherwise as the

last genus. A single species.

1. A. hiemale, Torr. Scape a foot high or more, with 3 or 4 greenish sheaths :

the radical leaf ovate-oblong to broadly oblanceolate, 4 to 8 inches long, many-
nerved, continuing through the winter : Howers G to 20 in a loose raceme, the ovary

attenuate into a slender pedicel : perianth 6 lines long, narrow at base ; sepals and
petals linear-oblong, greenish-brown, 5-nerved ; lip wliitish or somewhat spotted,

many-nerved, slightly shorter than the sepals, broadly obovate, attenuate into a dis-

tinct claw ; the middle lobe undulate-margined : column nearly uniform in thick-

ness, very narrowly margined.— Compend. 322, & Fl. N. Y. ii. 270, t. 127. Cym-
bidiiim hiemale, Willd.

Collected by Nuttall in Oregon and probably to be found in Northern California, though not

otherwise known from west of the Rocky Mountains : eastward it ranges from the Saskatchewan to

Arkansas and the Atlantic, in rich wootUands, not common. The bulbs are renewed each year

and are pereistent to the number of 4 or 5 upon the slender rootstock, 6 to 12 lines in diameter,

their substance exceedingly glutinous. The capsule is described as ovoid-oblong, rather large.

4. HABENARIA, Willd.

Perianth ringent ; sepals and petals nearly alike, convergent, or the lower sepals

spreading. Lip flat and spreading, 3-lobed or entire, with a slender spur at base,

without ridges or callosities. Column very short. Anther persistent upon the face

of the column immediately above the stigma, the cells parallel or divergent at base.

Pollen-masses one in each cell, of coarse grains united by an elastic web, each

attached at base by a pedicel to an exposed viscid gland on the upper edge or at

the side of the stigma. — Stems leafy or bracteate, often ttiU, from fleshy-fibrous or

tuberous roots : flowers spicate or racemose, in our species not showy : capsules

erect.— Gt/mnadenia, R. Brown, and Platanthera, Richard.

A large and widely dispersed genus ; twenty or more species are found in the Atlantic States,

several with handsome white, yellow or purple flowers and the lip often fringed. The following

species all belong to the section Platanthera, having the anther-cells widely divergent at base and
the glands distant.

* Stem mostly slender, from an ovate or oblong tuber an inch long, bracteate, with

2 or 3 leaves at base : flowers small, greenish, the Up scarcely exceeding the

ttniform 1-nerved sepals.

1. H. elegans, Bolander. Stem rather stout, a foot or two high : leaves lan-

ceolate, acuminate, 4 to 8 inches long : spike usually dense, many-flowered ; the

subulate acuminate bracts a little shorter than the flowei-s : sepals and petals equal,

2 lines long, the former oblong, obtuse, the latter ligulate and fleshy, obscurely

3-nerved ; the lip similar, with a filiform spur equalling or exceeding the ovary,

3 to 5 lines long : pollen-masses large, half a line long : beak of the stigma promi-

nent, broad and rounded : capsule oblong, nearly sessile, 3 or 4 lines long.— Cat.

PI. St. Franc. 29. Platanthera elegans, Lindl. Orch. 285.

Near the coast, from Monterey (Ilartweg) to Vancouver Island (Lyall), on hillsides, under oaks,

piues, etc.

2. H. Unalaschensis, Watson. More slender, with an elongated and more
open spike of smaller white or greenish flowers : leaves narrowly lanceolate to

linear : bracts ovate, acutish, or rarely acuminate, not exceeding the ovary : sepals,

petals and lip about a line long, the narrow or somewhat clavate spur scarcely or

sometimes nearly twice longer : capsule oblong, sessile or nearly so, 3 lines long.—
Proc. Am. Acad. xii. 277. Spiranthes Unalaschcensis, Spreng. Syst. iii. 708. II.
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Schischmareffiana, Cham, in Linnaea, iii. 32. Platanthera fodida, Geyer. Gymna-
denia longispica, Durancl, Joiirn. Acad. Philad. 2 ser. iii. 101. H. foetida, Wat-
son, Bot. King Exp. 341.

In the mountains from Mendocino County, and Yosemite Valley to Unalaska ; also in the
Wahsatch and Uintas, Watson. July and August.

* * St&m stouter from a fusiform tuber, often tall, leafy throughout: sepals

3-nerved (except in H. Cooperi), the lateral oblique at base, the upper one
broader : petals thin : Up fleshy, sev&rah^ierved.

•^ Spur elongated, much exceeding the sepals.

3. H. leucostachys, Watson. Stout, 1 to 4 feet liigh, bearing a many-
flowered dense or open spike of rather large white flowers : leaves lanceolate, acute,

diminishing upward : bracts linear-subulate, acuminate, equalling and usually

exceeding the ovary : lateral sepals oblong, the upper ovate-oblong, 2 or 3 lines

long
;
petals lanceolate and subfalcate, oblique at base, more or less connivent with

the bases of the sepals ; lip 3 or 4 lines long, rhombic-lanceolate ; spur narrow, 4 to

6 lines long : beak of tlie stigma very prominent, ovate, more than half the length

of the connective : glands linear-oblong, vertical : capsule oblong, sessile, 6 to 9
lines long. — Platanthera leucostachys, Lindl. Orch. 288. H. dilatata, Watson, Bot.

King Exp. 340.

In moist places in the mountains, from Mariposa County to Oregon and Idaho ; also eastward
in Nevada and Arizona : July to September. Specimens collected by Bolander in swamps
near San Francisco appear to be the same. Veiy similar to H. dilatata, Gray, of the Rocky
Mountains and eastward, from which it is distinguislied by its narrow elongated spur. It

includes H. I'hurbcri, Gray, Proc. Am. Acad. vii. 389, excluding the variety, from which the
characters were chieHy drawn and which is the following.

4. H. sparsiflora, Watson. Stem rather slender, a foot or two high : leaves

narrowly lanceolate, acutish or acute : bracts linear-lanceolate, acuminate, usually

much exceeding the greenish flowers, which are few (10 to 20) and distant : peri-

anth thin and delicate, apparently spreading ; lateral sepals oblong or lanceolate, 2

or 3 lines long, the upper ovate and a little shorter ; lip narrow, linear or lanceolate,

3 or 4 lines long, nearly equalling the narrow spur : anther emarginate ; stalks

of the pollen-masses very slender : glands orbicular ; beak of the stigma broadly

triangular : capsule oblong, sessile, 6 lines long. — Proc. Am. Acad. xii. 276. H.
Thurberi, var., Gray, 1. c.

A species of peculiar habit, apparently common in the Sierra Nevada and in the mountains of

Northern California.

5. H. pedicellata, Watson, 1. c. Raceme loose, 20 - 30-flowered, with linear-

lanceolate bracts shorter than the long-pedicellate flowers : sepals 2^ lines long,

oblong, the upper ovate ; lip oblong-lanceolate, half broader at base, 3 lines long

;

spur filiform, twice longer than the sepals : pollen-masses attached to the oblong

glands by a short thick pedicel : beak of the stigma ovate-triangular, prominent

:

-capsule ovate-oblong, 4 lines long, attenuate into a slender pedicel about as long.

A single specimen of this very distinct species was collected by Brewer in the Shasta Mountains
(n. 1453, in part) ; September.

•«— ••- Spur short, scarcely exceeding the sepals.

6. H. h3rperborea, E. Brown. Stout, | to 2 feet high, with the habit of

H. leucostachys : flowers greenish and smaller : lip lanceolate, scarcely broader at

base, not connivent with the bases of the sepals ; spur 2 or 3 lines long : glands

orbicular : stigma not beaked.

Specimens apparently of this species, which ranges far northward and eastward and is also

found in Europe, have been collected near Mono Lake {Brewer) and in Ruby Valley, Nevada,
Walsmi.
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7. H. Cooperi, Watson, 1. c. Stout and tall (3 feet high) : flowers niunerous,

spicate, yellowish-green : sepals and petals connivent at base, rather thick, equal,

2 lines long ; lateral sepals oblong, the upper ovate ; lip ovate, truncate at base,

with a broad claw ; spur short and thick : glands orbicular : beak of the stigma tri-

angular : capsule oblong, sessile, 4 or 5 lines long.

The description is based upon a single specimen, collected on clay hills near San Diego by Dr.

Cooper. Ap})arently very distinct.

8. H. gracilis, Watson, 1. c. Very similar to //. sparsiflora, but rather taller

and stouter (2 or 3 feet high) and the flowers more numerous in the loose elongated

spike : lip linear, shorter, but exceeding the sepals ; spur short and saccate, dilating

downward.— Platanthera gracilis, Lindl. Orch. 288.

Oregon and Washington Territory (DougUis, Lxjall, Hall, Newberry), and probably in Northern

California. Distinguished especially by the saccate spur. P. striata, Lindl., would seem to be a

foim with the spur only half the length of the lip.

5. SPIBANTHES, Richard. Ladies' Tresses.

Perianth ringent, oblique on the ovary ; the lateral sepals somewhat decurrent,

the upper and the petals coherent ; lip oblong, sessile or nearly so, the base

embracing and adherent to the column, and with a callous protuberance on each

side, the dilated summit spreading and undulate, usually entire. Column very

short, oblique, terminating in a stout terete stipe bearing the ovate stigma on the

face, and the beak above usually acuminate and at length bifid by the separation

of the oblong viscid gland. Anther sessile or nearly so at the base of the stipe

behind, mostly acuminate. Pollen-masses 2, thin and powdery, becoming attached

above to the gland,— Flowers small, white or greenish, 1 - 3-ranked in a spirally

twisted spike. Stems leafy, at least below, from fascicled-tuberous roots ; leaves

rather thin, mostly narrow and elongated, not petioled.

A genus of 50 or more species, widely distributed through both hemispheres. Our 10 or 12
species are exclusively American and chiefly confined to the eastern side of the continent.

1. S. Romanzoffiana, Cham. Glabrous, rather stout, 4 to 18 inches high,

leafy, bracteate above : leaves oblong-lanceolate to linear : spike dense, 3-ranked,

conspicuously bracteate, 1 to 4 inches long: perianth white, about 4 lines long,

curved, the sepals and petals all connivent ; lip recurved, ovate-oblong, contracted

below the narrower rounded wavy-crenulate summit ; callosities smooth, often

obscure : the oblong-linear gland and very slender bifid beak three fourths of a line

long : capsule oblong, 3 to 6 lines long. — Linnica, iii. 32 ; Reichenb. f. Fl. Germ,
xiii. 152, t. 477 (Orch. Eur. t. 125). S. gemmipara, Lindl. ; Reichenb. f. 1. c.

t. 477, fig. 1-3.

In the high Sierra Nevada and northward, ranging across the continent; also "near the
Presidio," Bolander. The callosities in western specimens are usually obscure.

2. S. porrifolia, Lindl. Very similar in habit, a foot high or more, but with a
narrower spike and smaller flowers, the perianth 3 lines long : callosities at the base

of the lip very prominent and nipple-like, pointing downward.— Orch. 467.

In the Coast Ranges (Douglas), and wet places, Sacramento Valley, Hartweq. The closely

allied .S". cermia of the Eastern States has the flower and especially the lip more recurved, and the
prominent nipple-like callosities often hairy.

6. GOODYEBA, R. Brown. Raitlesnake-Plantain.

Distinguished from Spiranthes by the saccate or ventricose lip, sessile, entire,

and without callosities.— Scapes few-bracteate ; leaves thickish, rosulate at the



136 ORCHIDACE^. Goodyera.

base, petioled, usually white-reticulate. Eootstock creeping, with fibrous fleshy

rootlets.

A dozen or more species are widely distributed around the globe, mostly in the tropics. The
two otlier Nortli American species, one of them common in N. Europe and Asia, are not found
west of the Rocky Mountains. .

1. G. Menziesii, Lindl. Scape and inflorescence pubescent, 6 to 15 inches
high : leaves smooth, ovate-oblong to oblong-lanceolate, acute, 2 or 3 inches long,
narrowed into a short petiole, usually somewhat reticulated with light greenish
markings: spike many-flowered, rather dense, secund : bracts ovate-lanceolate,
equalling the ovary : perianth white, puberulent, 2 to 4 lines long ; lip strongly
concave and erect, nan-owing above into the slightly spreading summit : column
short and straight

: anther acuminate : gland and bifid beak very narrow and
elongated (a line long or more) : capsule ovate-oblong, very nearly sessile, 4 lines
long.— Orch. 492. Spiranthes decipiens, Hook. Fl. Bor.-Ara. ii. 203, t. 204.

In mountain woods from Mendocino and Mariposa Counties to the British Boundary, and east-
ward along the northern border to Western New York : August and September. DiiTcring
remarkably from the other species in the less saccate lip and in the acuminate instead of blunt
anther, as well as in the elongated beak of the stigma, in these respects more nearly resembling
a Spiranthes.

7. LISTERA, K. Brown. Twayblade.

Perianth spreading or reflexed : sepals and petals similar : lip free, longer than

the sepals, flat and dilated, more or less deeply bifid. Column free and naked,

bearing the ovate anther at the back of the summit. Pollen-masses 2, powdery,

united to a very minute gland upon the rounded and entire beak of the stigma.—
Stems low, from fibrous and creeping roots, and with a pair of broad sessile oppo-

site leaves in the middle ; flowers small and greenish, in a loose raceme.

A genus of 5 or 6 species belonging to the northern hemisphere, scarcely distinguished from
Neottia but by its herbaceous foliage. Besides the following another species is found in the S.

Atlantic States, the rest belonging to the Old World.

1. L. convallarioides, Xutt. Stem slender, 3 inches to a foot high, naked
excepting one or two sheaths at base and the pair of orbicular or ovate acutish

leaves (1 to 3 inches long) just below the raceme : inflorescence pubescent; flowers

6 to 20, purplish ; bracts acute, shorter than the slender pedicels : sepals and petals

linear, 2 or 3 lines long ; lip oblong-ovate and cuneate, 2 to 5 lines long, emar-

ginate or 2-lobed, with a small tooth on each side near the base : column slender, a

line long : capsule erect, ovate-oblong, 3 lines long and about equalling the pedicel.

— Hook. n. Bor.-Am. ii. 204, t. 205. L. Eschscholtziana, Cham. Neottia Usch-

scholtziana, Reichenb. f. Fl. Germ. xiii. 148, t. 478.

In the Sien'a Nevada from the South Fork of the Joaquin {Mioir) northward to Alaska, and
across the continent ; in damp cold woods.

L. couDATA, R. Brown, collected in Oregon and Washington Territory {Hall, LyalT) and of

like range north and eastward, should be found in California. The leaves are smaller, triangular-

ovate and somewhat cordate ; flowers minute, on short pedicels in a smooth raceme ; sepals ovate

;

lip linear, 2-cleft, 2-toothed at base ; column very short. Belonging also to Northern Europe.

8. EPIPACTIS, Haller.

Perianth spreading, the sepals and petals nearly equal : lip free, deeply concave

at base, without callosities, narrowly constricted and somewhat jointed in the mid-

dle, the upper portion dilated and petaloid. Column short (equalling the anther),

erect. Anther sessile behind the broad truncate stigma, on a slender jointed base,

2-celled, obtuse : pollen-masses coarsely granular, becoming attached above to the
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gland capping the small rounded beak of the stigma. — Caulescent and leafy, from

creeping rootstocks; flowers few and pedicelled, rather large in our species, with

conspicuous bracts, divergent and the ovaries at right angles to the stem.

About a dozen species belong to Europe and Southern Asia, the only American representative

being the following.

1. E. gigantea, Dougl. Stout and leafy, 1 to 4 feet high, nearly smooth:
leaves from ovate below to narrowly lanceolate above, 3 to 8 inches long, acute or

acuminate, somewhat scabrous on the veins beneath : raceme pubescent ; flowers 3

to 10, greenish strongly veined with purple, with large foliaceous bracts, on slender

pedicels 2 or 3 lines long : sepals ovate-lanceolate, 6 to 8 lines long, the upper con-

cave
;
petals slightly smaller ; lip as long, the saccate base with erect wing-like

margins, strongly nerved and the nerves callous-tuberculate near the base, the

dilated summit ovate-lanceolate, entire, somewhat wavy-crested : anther nearly 2

lines long : capsule oblong, 8 lines long, reflexed or spreading.— Hook. ii. 220, t.

202; Watson, Bot. King Exp. 341. E. Americana, Lindl. Orch. 462.

From Washington Territory to Santa Barbara, and eastward to S, Utah and Western Texas

;

on stream banks, flowering in June and July.

9. CEPHALANTHEBA, Richard.

Flowers very similar to those of Epipactis, differing in the longer and more

slender column, the stigma wholly beakless, and the anther shortly stipitate so as

to be nearly or quite above the level of the top of the stigma
;
pollen-masses not

connected nor attached to a gland ; flowers erect, the perianth connivent or the

lower sepals somewhat spreading.— Caulescent and leafy, with small bracts (our

only species leafless and scarious-bracted) ; rootstocks creeping.

A genus of about half a dozen species, peculiar to Europe and Northern Asia. The S. Ameri-
can genus Chlorcua, to which the following species was firet referred, has the stems leafy at base,

with numerous dilated sheaths above and large conspicuous bracts ; the flowers more ojwn, nar-

rowed and scarcely at all gibbous at base, the lip being unguiculate and expanded instead of saccate,

mostly entire and with papillose-crested veins ; column membranously margined ; anthers acute
— differing in these respects from CepJialanthera. The pollen-grains in both genera are uncon-
nected, as in Cypripediiun, not united by threes or fours as in all other genera. In its peculiar

leafless and parasitic habit our species resembles the American Bletia aphylla, which in the same
way differs from all its congeners.

1. C. Oregana, Eeichenb. f. Parasitic, whole plant white, a foot or two high,

with 3 to 5 somewhat dilated sheaths and usually a few free linear-lanceolate bracts

above, an inch or two long ; floral bracts very small : flowers few to many, sessile or

nearly so : perianth about 6 lines long, gibbous at base ; sepals and petals oblong-

lanceolate, nearly equal ; lip a little shorter, the saccate base with broad wing-like

margins as in the last species, the nerves somewhat tuberculate-crested within

;

upper portion very broad and suborbicular, the nerves in the centre wavy-crested

:

column 2 lines long, about twice longer than the anther. — Linnsea, xli. 53. Chlo-

rcea Austince, Gray, Proc. Am. Acad. xii. 83.

Northern California and Oregon : Shasta County, under firs (Brewer) ; Plumas County (Mrs.

Austin) ; Mendocino County (G. R. Vasey) ; near Cahto, in open forests, and at the Dalles,

Oregon, "in water," Kellogg & Harford. First collected by Nutlall in Oregon. Flowers de-

scribed by Professor Brewer as readily falling from the pedicels.

10. CYPKIPEDIUM, Linn. Lady's Slipper.

Sepals spreading, the lateral often united into one under the lip : petals similar,

usually narrower : lip an inflated sac, with the incurved margin auricled near the
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base. Column very short, incurved, bearing at each side a 2-celled anther on a

short filament : stigma terminal, disk-like, broad and obscurely 3-lobed, covered

above by the fleshy triangular and pedicelled sterile anther. Pollen pulpy-granular.

— Stems herbaceous and leafy, from tufted fibrous roots ; leaves large and many-

nerved, plaited, sheathing at the base ; flowers few or solitary, large and showy,

pedicellate and leafy-bmcted.

A genus of 25 or 30 species, a third belonging to Europe and Asia, the remainder to America
from the Arctic Ocean to Peru— chiefly North American.

1. C. montanum, Dougl. More or less roughly and glandular-pubescent, stout,

a foot or two high, leafy : leaves ovate to broadly lanceolate, acuminate, 4 to 6

inches long : flowers 1 to 3, shortly pedicelled : sepals and wavy-twisted petals

brownish, narrowly to linear-lanceolate, 1| to 2| inches long, the lower sepals united

nearly to the apex ; lip oblong, an inch long, dull white veined with purple : sterile

anther ovate-triangular to oblong-lanceolate, 4 or 5 lines long, on a slender filament,

deeply channelled above, yellow with purple spots, somewhat longer than the

stigma: capsule erect or nearly so, oblong, 10 lines long, — Lindl. Orch. 528.

C. occidentale, Watson, Proc. Am. Acad. xi. 147.

Frequent in the mountains from Santa Ciniz and Mariposa Counties to Washington Territory.

Flowers very fragrant ; June and July.

2. C. Califomicum, Gray. Pubescent, leafy, a foot or two high : leaves ovate-

lanceolate, acute, the upper lanceolate and acuminate, 3 or 4 inches long : flowers 3

to 6, shorter than the bracts: sepals broadly oval, the lower united to the apex,

acute, half an inch long, equalling the oblong-linear acutish petals, all greenish-

yellow ; lip obovate-globose, white or light " rose-color and spotted," a little

exceeding the sepals, pubescent within at the base : sterile anther rounded and arch-

ing, nearly sessile, 2 lines long, equalling the roughened stigma : capsules reflexed,

oblong, 8 lines long. — Proc. Am.. Acad. vii. 389.

In damp soils in open woods in the northern part of the State ; on the Upper Sacramento in

an upland swamp with Darlingtonia (^Brewer) ; Red Mountains, Mendocino County, Kellogg &
Harford. August and September.

Order CVI. IRIDACE-SI.

Perennial herbs, with equitant sheathing 2-ranked ensiform or linear leaves, and

perfect triandrous regular flowers, the petal-like divisions of the superior 6-cleft

perianth in 2 series and convolute in the bud ; stamens on the base of the sepals,

distinct or monadelphous and with extrorse anthers; ovary 3-celled, becoming a

somewhat 3-lobed or triangular loculicidal capsule, with few to many anatropous

seeds ; embryo straight in usually fleshy albumen.—Flowers showy, few or soli-

tary, spathaceously bracteate. Style usually 3-cleft at the apex, the stigmatiferous

branches often petaloid-dilated. Stems commonly from creeping rootstocks or

conns, which are more or less acrid.

A large order of 50 or more genera, chiefly S. African, S. American, and Mexican, sparingly-

tropical. The following are the only genera occurring in the United States, excepting Nemastylis

in the S. Atlantic States and a few species of Mexican genera found in Texas and New Mexico.

1. Iris. Outer segments of the flower recurved, the inner erect. Branches of the style petaloid,

opposite to the anthers. Filaments distinct. Rootstocks creeping. Seeds flattened.

2. Sisyrinchiuxn. Segments similar, spreading. Stigmas filiform, alternate with the anthers.

Filaments connate. Roots fibrous. Seeds globular.
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1. IBIS, Tourn. Flower-de-Luce. Flag.

Periauth-tube more or less prolonged above the ovary, tlie outer segments obovate

above the narrow claw, spreading or recurved, the inner narrower and erect.

Stamens distinct, with linear or oblong anthers, beneath the arching petal-like

branches of the style. Base of the style connate with the perianth-tube ; the

divisions declinate on the sepals, stigmatic at the thin apex, above which is a

broad 2-parted crest, this decurrent on the inner side to the base of the style form-

ing a narrow covered channel. Ovules numerous, in 2 rows in each cell. Seeds

horizontal, flattened or more or less turgid.— Stems rather stout, mostly terete,

from usually thickened rootstocks : leaves ensiform or linear : flowers large and

showy, solitary or few in a forked corymb : spathe of 2 or more valves, the inner

scarious.— Baker, Eevis. in Gardener's Chronicle, 1876, & Journ. Linn. Soc. xvi. 136.

A genus of nearly 100 species, distributed through the extra-tropical regions of the northern
hemisphere, most abundant in Asia. Of the 16 or 18 species of the United States the following
are mostly confined to the Pacific slope, and all belong to § Apogan, in which the divisions of the
perianth are wholly without crest or beard.

* Perianth-tube narrow and cylindrical, more or less elongated: stems leafy:
leaves linear: bracts of the spathe closely approximate, foUaceous.

1. I. macrosiphon, Torr. Stems low and very slender, 1 to 10 inches high,

somewhat flattened, from slender rootstocks (a line or two in diameter) : radical

leaves often much elongated (6 to 15 inches long and a line or two wide), narrowly
acuminate : bracts linear-lanceolate and usually long-acuminate, 2|^ to 4 inches long

and 3 or 4 lines broad : flowers 1 or 2, shortly pedicellate, with a filiform tube 1 to

3 inches long, bright lilac-purple; sepals 1^ to 2 inches long: capsule oblong-

ovoid, shortly acute at each end, an inch long : seeds compressed, angled.— Pacif.

R. Rep. iv. 144; Baker, Gard. Chron. 1876^, 144.

Common in the Coast Ranges from San Francisco to Humboldt, on hillsides ; blooming in

March and A])ril. The flowers are said to be sometimes cream-colored ; well marked by the long
tube and slender habit.

2. I. Douglasiana, Herbert. Stouter and usually taller than the last (6 to 18
inches high) : radical leaves 3 to 5 lines wide, much exceeding the stem : bracts

broader and less acuminate : flowers 2 or 3, somewhat larger and on longer pedicels

(6 to 18 lines long), the narrow perianth-tube 6 to 12 lines long, pale lilac, the

sepals with a white centre veined with purple : capsule oblong, acutely trian-

gular, 1 1 inches long : seeds nearly globular.— Hook. & Am. Bot. Beechey, 395

;

Hook, t Bot. Mag. t. 6083 ; Baker, 1. c. 226.

Apparently of the same range with the last.

* * Perianth-tube short and funnelform above the ovary.

•«- Bracts foliaceoiis, separate and often distant : stems leafy : leaves narrowly
linear: rootstocks slender.

3. I. Hartwegi, Baker, 1. c. 322. Stems slender and flattened, 2 to 9 inches

liigh, from slender rootstocks, 2-flowered : leaves linear, 2 or 3 lines wide, long-

acuminate, the lower exceeding the stem, often much elongated : bracts linear-

lanceolate, rarely nearly contiguous, 2 or 3 inches long : pedicels |^ to 3 inches

long : flowers " white, or pale blue with fine lines, becoming yellow "
; tube thick,

about 3 lines long; segments narrow and with long claws, 1^ to 2 inches long, the

petals scarcely shorter : anthers equalling the filaments : styles with long crests : cap-

sule oblong, 3-angled, acute at each end, an inch long : seeds flattened and angled.

Common in the Sienu Nevada from Mariposa to Plumas County ; June.
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I. TENAX, Dougl. (Bot. Reg. t. 1218 ; Hook. Bot. Mag. t. 3343 ; Baker, 1. c. 323), ranging
from Oregon to British Columbia, may perhaps be found in N. California. It is a similar species,

but taller and 1 -flowered ; flowers larger, on short pedicels, bright lilac-pui-ple, the segments 2 to

2^ inches long and broader : seeds scarcely flattened, somewhat angled obtusely.

•»- -1— Bracts contiguous or rarely separated : stems naked or nearly so, usually

tall : rootstock stout.

4. I. longipetala, Herbert. Stems stout, 1 to 1| feet high, 3 - 5-flowered

;

leaves about as high, 3 to 5 lines broad : bracts foliaceous, large and acuminate, 3
or 4 inches long : flowers very large, bright lilac, on stout pedicels an inch or two
long; tube funnelshaped, 3 lines long; sepals 2| to 3 inches long and 1 to 1^
broad, narrowed to a short claw, white below and veined with violet, the midvein
yellow

;
petals oblanceolate, 2 inches long : anthers shorter than the stigmas : styles

broadly crested : capsule oblong, narrowed at each end, 2 inches long : seeds flat-

tened, nearly 3 lines long. — Hook & Arn. Bot. Beechey, 369 ; Hook. Bot. Mag.
t. 5298; Baker, 1. c. 615.

In meadows about San Francisco Bay and to Monterey ; May.

5. I. Missouriensis, Nutt. Stem rather slender, terete, naked or with 1 or 2

leaves, | to 2 feet high, (1 -3-) usually 2-flowered : leaves 2 or 3 lines broad, mostly

shorter than the stem : bracts dilated and scarious, 1 to 1|^ inches long, acute or

acuminate : flowers pale blue, on pedicels ^ to nearly 2 inches long ; tube 3 or 4

lines long, narrowed below ; sepals 2 to 2| inches long, the petals a little shorter, all

with narrow claws : anthers not exceeding the filaments, equalling or exceeding the

stigmas : capsule oblong, triangular or subterete, 1 to 1 1 (rarely 2) inches long, acute

at each end : seeds obovate, acute at base, 2 lines long. — Journ. Acad. Philad.

vii. 58. /. Tolmieana, Herbert in Hook. & Arn. Bot. Beechey, 396 ; Watson, Bot.

King Exp. 342 ; Baker, 1. c. 226.

On the eastern side of the Sierra Nevada from Inyo to Siskiyou County (Yreka, Greene) and the

Columbia, common in the mountains of the interior eastward to Colorado and Montana, and
south to Arizona ; apparently the only species of the Great Basin. What appears to be the same
is also found near Fort Tejon, Kennedy. It was erroneously described by Nuttall, from dried

specimens, as having the outer segments yellow. Very variable in size, but well marked by its

scarious bracts ; flowering June and July.

2. SISYBINCHIUM, Linn. Blue-eyed Grass.

Perianth 6-parted, the segments equal and similar, spreading. Stamens more or

less monadelphous ; anthers oblong or lanceolate. Style short : stigmas filiform

and involute, alternate with the stamens. Capsule membranaceous, subglobose.

Seeds several, rounded.— Stems simple or branched, usually geniculate and winged,

from fibrous roots, with linear-lanceolate or grass-like radical leaves, and fugacious

flowers on slender pedicels, clustered within 2 sheathing herbaceous bracts, with a

scarious bractlet subtending each pedicel.

About 40 species, all American, mostly Mexican and South American (one species also found
in the Bei-mudas and perhaps native to Europe). Three species or more are found in the Atlantic

and Gulf States.

* Filaments united to the top : anthers short-sagittate : stigmas short : flowers

blue: stems ancipital, usually branched.

1. S. bellum, Watson. Stems | to 2 feet high or more, smooth or scabrous on

the margin, with a single or often 2 or 3 nodes : leaves a line or two wide, shorter

than the stem : peduncles 1 to 4 (usually 2) at each node, 2 to 4 inches long and

about equalling the bract : spathes of 2 mostly nearly equal bracts, a half to an
inch long, scabrous on the keel, 4-7-flowered: flowers 6 to 12 lines broad, some-
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what pubescent as also the ovary, light purple, darker below and yellow at base,

the segments 3-toothed or mucronate, and shortly ciliate : stamens 3 lines long,

the anthers very small : stigmas scarcely exserted : capside depressed-globose or

obovoid, 2 or 3 lines long : seeds two thirds of a line in diameter, obscurely

pitted. — Proc. Am. Acad. xii. 277.

From San Diego to the Columbia River, in moist places ; March to May. It resembles

S. anceps, Linn., of the Atlantic States, which diffei-s in its more slender habit, narrower leaves,

smaller and usually glabrous flowers, and much smaller seeds. Sometimes it occurs with only a
single terminal sessile spathe, in which form it resembles S. mucuonatum, Michx., also an
Eastern species, but ranging westward to beyond the Rocky Mountains, collected in N. Nevada
( Watson) and probably occurring in N. California. It is low and slender, always with a single

sessile spathe, the long-acuminate lower bract usually exceeding the smaller flowers, the segments
of the perianth setosely mucronate, and the cap.sule globose.

* * Filaments united only at hose ; anthers linear-sagittate : scapes with a solitary

sessile spathe.

•f— Flowers yellow : style very deeply cleft : scape 2-edyed.

2. S. Califomicum, Ait. f. Scape broadly winged, 6 to 15 inches high, much
exceeding the broad leaves (2 or 3 lines wide) : outer bracts 6 to 15 lines long,

more or less unequal, the longer about equalling the pedicels : flowers 3 to 7, bright

yellow ; segments 4 to 6 lines long, 5 - 7-nerved, obtuse or acutish : anthers 1 ^
lines long, about equalling the fllaments : style cleft below the middle, the linear

branches as long as the anthers : capsule obovate-oblong, 4 lines long : seeds half a

line in diameter.— Hort. Kevv. iv. 135. Marica Californica, Ker, Bot. Mag. t.

983. ,S'. lineatum, Torrey, Pacif. E. Eep. iv. 143. S. flavidum, Kellogg, Proc.

Calif. Acad. ii. 50, f. 3. S. convolutum, Klatt, Linnsea, xxxiv. 735.

Common near the coast, in wet places, from San Diego to Oregon ; Indian Valley, Plumas
County, Lemmon. Another yellow species (S. Arizmiicum, Rothrock) is found in the mountains
of Aiizona, with leafy branching stems and large truncate capsules.

•»— •-- Flotvers large, purple : style cleft at the apex : scapes compressed but not

margined.

3. S. grandiflorum, Dougl. Scapes rather stout, 6 to 12 inches high, exceed-

ing the long-sheathing leaves : spathe 1 - 4-flowered : bracts broad, very unequal,

the larger usually much exceeding the broadly campanulate flowers : perianth-

segments 6 to 10 lines long, dark reddish purple, rarely white : filaments broad at

base, 3 to 6 lines long, much shorter than the style ; anthers 2 lines long.— Lindl.

Bot. Reg. xvi. t. 1364; Hook. Bot. Mag. t. 3509 ; Don in Sweet's Brit. Fl. Gard.
2 ser. t. 388. S. Douglasii, Dietrich.

A showy species of N. California, ranging to British Columbia, Idaho and N. Nevada ; May.

Order CVII. AMARYLLIDACE^.

Ovary inferior ; otherwise like Liliacece— differing from Iridaceoe in having six

stamens and leaves not equitant ; its typical representatives acaulescent herbs with

tunicated bulbs. The only Californian genus is Agave, which with Fourcroya forms

the tribe Agavece, remarkably distinguished from the rest of the order by the stouter

often caulescent habit, the roots not bulbous, leaves thick and often spiny-toothed,

involucrate sheath none, aestivation valvate, and the horizontal flattened black seeds

with a filiform embryo as long as the albumen.

An order of 70 genera and nearly 500 species, of temperate and tropical regions, largely of the
Cape of Good Hoi>e and South America, very sparingly represented in the United States.



142 AMARYLLIDACE^. Agave.

1. AGAVE, Linn. American Aloe.

Perianth tubular at base or carupanulate, thick and fleshy and somewhat persist-

ent, 6-cleft ; the valvate divisions similar and nearly equal. Filaments more or less

adnate to the tube, geniculately inflexed in the bud, at length exserted : anthers

linear, versatile. Style tubular, stout, and elongated : stigma thickened. Capsule

coriaceous, with numerous horizontal flattened black seeds. Embryo as long as the

horny albumen.— With short stems or usually acaulescent from a thick fibrous-

rooted crown ; the clustered leaves thick and fleshy, spiny pointed and usually with

spiny teeth ; flowers numerous, on very short jointed bracteolate pedicels, spicate or

paniculate upon a stout and tall bracteate woody scape.— Engelmann, Trans. St.

Louis Acad. iii. 291 ; Baker, Gard. Chronicle, 1877.

An American genus 9f perhaps 100 species, chiefly Mexican, about a dozen being found in the

dry region between the Colorado River and Texas, and a single species in the S. Atlantic States.

The genus is divided into three sections according as the flowers are solitary at each bractlet and
loosely spicate (no species west of New Mexico), in pairs at each axil and densely spicate (of

which A. Schottii, Engelm., and A. parvijlora, Torr., with filamentous leaves, are found in S.

Arizona), or with the flowers clustered and paniculate at the ends of the branches of the scape, as

in the following species and in all the typical Agaves.

* Perianth-tube many times shorter than the lobes.

1. A. Ne'wberrjri, Engelm. Acaulescent : leaves lance-linear, 7 to 10 inches

long, narrowing from a base 9 lines wide, rigid and entire, the terminal spine brown
and semiterete, grooved above : scape slender, 8 feet high : flowers in a long and
loose narrow raceme-like panicle, with short (6 lines long) lanceolate bracts ; the

branchlets an inch or two long and 1 to 3 inches apart, 2-5-flowered: perianth

and ovary about an inch long, the tube very short and campanulate ; lobes oblong :

stamens on the base of the tube, short; anthers 4 or 5 lines long.— Trans. St.

Louis Acad. iii. 309. Agave, n. sp., Torrey, Ives' Kep. 29.

Collected only at Peacock Spring in Northwestern Arizona {Newberry), in early flower (in

March) ; fruit therefore unknown.

2. A. deserti, Engelm. 1. c 310. Acaulescent : leaves densely clustered, thick,

deeply concave and very glaucous, ovate-lanceolate, 6 to 12 inches long and ^ to 2

wide, slightly contracted above the broad spiny-toothed base, attenuate above the

middle into a long (1 or 2 inches) slender laterally compressed narrowly grooved

spine ; margin herbaceous below the middle, horny above, with strong hooked

teeth : scape slender, 4 to 10 feet high, with distant herbaceous attenuate-lanceolate

toothed bracts : branches of the panicle 2 or 3 inches long or less, the lower hori-

zontal, the upper erect : flowers bright yellow, on very short fascicled pedicels :

perianth nearly an inch long, a little longer than the ovary, with a very short fun-

nelform tube and oblong lobes : stamens on the throat, twice longer than the lobes;

anthers 9 lines long : capsule oblong, shortly pointed, If inches long : seeds

2^ lines broad.

At the eastern base of the Coast Ranges in San Diego County, and on the adjoining desert ; first

discovered by Lieut. W. H. Emory in 1846.

* * Perianth-tube not greatly shorter than the lobes: stamens inserted on its

middle.

3. A. Sha'Wii, Engelm. 1. c. 314, t. 2-4. Nearly acaulescent, the short trunk

(8 to 12 inches long) covered with deep green ovate leaves 8 to 10 inches long

and 3| to 4| wide, slightly contracted above the dilated scarcely denticulate

base and acuminate with a stout broadly channelled spine ; margin brown and

horny, with very large close-set flat variously curved or straight spiny teeth : scape
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stout, 8 to 1 2 feet high, nearly covered with large triangular foliaceous bracts (4 or

5 inches long), scariously margined : branches of the broad oval panicle very stout,

horizontal or the upper ascending, 4 to 9 inches long, each with a terminal compact

cluster of 30 to 50 nearly sessile flowers involucrate with large foliaceous bracts

:

flowers greenish yellow, 3 to 3| inches long, the ovary a little shorter than the

perianth ; tube broadly funnelform, nearly half shorter than the suberect linear-

oblong lobes : stamens slightly exserted, shorter than the at last elongated style :

anthers 14 lines long : capsule acute, 2| inches long and nearly an inch broad :

seeds 4 lines wide.

On dry hills overlooking the Pacific near the Boundary Monument in the southwestern corner

of San Diego County. One of the most striking and beautiful species of the genus, named in

honor of Henry Shaw of St. Louis, as the founder and donor to that city of the "Missouri Botanic

Gardens." Now introduced into cultivation ; a detailed account of the flowers and flowering is

given by Dr. Engelmann in Trans. Acad. St. Louis, iii. 537, t. 4.

Order CVIII. LILIACE-E:

Terrestrial plants, mostly herbaceous, with perfect flowers, a regular corolla-like

6-cleft or divided perianth (the 3 outer segments rarely dissimilar and more or less

foliaceous), stamens opposite the segments, with 2-celled anthers (or confluently 1-

celled), and a superior 3-celled ovary becoming a few - many-seeded 3-celled capsule

or berry ; seeds auatropous or amphitropous, with small embryo surrounded by

copious albumen,— Stems chiefly from tunicated or scaly bulbs, or corms, or more

or less thickened rhizomes. Leaves sometimes net-veined. Flowers not spa-

thaceous except in a few umbelliferous genera, dimerous in Maianthemum, dioe-

cious or polygamous in Nolina and in some Melanthaceous genera. The stamens

are only 3 (and ovary l-celled) in Scoliopus, occasionally 3 with alternating staminodia

in a few other genera. — Watson, Proc. Amer. Acad. xiv. 213.

A very large and important order, distributed all over the globe, excepting the polar regions,

as now generally defined including about 180 genera and 1900 species, of which 50 genera and
235 species are North American. Many are remarkable for the beauty and fragrance of their

flowers and have always been favorites in cultivation, as the Lily, Tulip, H3'acinth, Lily of the

Valley, etc. Some others are cultivated for food, as Asparagus and various species of Allium
;

and many are valuable in medicine, among them the Sijuill (Scilla), Oolchicum, Aloe, and Helle-

bore (Keratrum). The order forms a marked feature in the flora of California, and several of the
genera are either peculiar to the State or to the western coast of the continent.

L Flowers with scarious bracts, a persistent perianth with 1 - several-nerved segments, perigy-

nous stamens with introrse anthers, and an undivided and mostly persistent style. Leaves with
numerous longitudinal nerves and transverse veinlets. Pedicels often jointed.

* Inflorescence umbellate upon a naked scape from a bulb or corm : fruit a loculicidal capsule :

seeds more or less turgid, with close black testa.

-t- Bracts broad and spathaceous : bulb mostly tunicated : taste and odor alliaceous.

1. Allium. Perianth deeply parted ; segments 1 -nerved. Filaments naked, in 1 row. Ovary
globose-obovate, 3-lobed. Style filiform, jointed upon the very short axis. Seeds 1 or

2 in each cell. Pedicels not jointed.

+ -i- Bracts several, distinct : corm coated, not alliaceous : capsule scarcely lobed, beaked,
several-seeded.

++ Perianth 6-parted ; segments spreading, closely 2 - 3-nerved : stamens in 1 row : capsule sub-

globose, subsessile.

2. Muilla. Flowers greenish white. Filaments filiform, naked, adnate at base. Pedicels not
jointed.

3. Bloomeria. Flowers yellow, on jointed pedicels. Filaments elongated, free, surrounded at

base by a cup-shaped winged appendage.
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+t ++ Perianth-segments more or less united, with the stamens on the throat, 1 -nerved : pedicels

jointed, except in n. 7.

4. Brodieea. Perianth funnel-form, not contracted at the throat nor saccate at base, purple to

white or yellow. Stamens 6, in 1 or 2 rows, with winged or naked filaments, or 3 and
alternate with as many staminodia.

5. Stropholirion. Perianth pinkish, with short broadly turbinate 6-saccate tube, contracted

at the throat ; lobes spreading. Stamens 3, with alternate ligulate staminodia ; fila-

ments winged.
6. Brevoortia. Perianth deep scarlet with short yellowish lobes, the broad tube 6-saccate at

base. Stamens 3, with alternate broad truncate staminodia.

7. Androstephium. Perianth pale lilac, the cylindric-turbinate tube about equalling the
lobes. Stamens 6, in 1 row, the filaments united into an erect toothed tubular crown.

• » Flowers on subterranean pedicels, in a sessile umbel, with long linear scarious bracts, upon
a short rootstock : capsule and seeds as in .

8. Leucocrinum. Perianth white, salverform, with very narrow tube and several-nerved seg-

ments. Stamens 6, in one row. Leaves linear, elongated, flat.

• * • Inflorescence racemose or paniculate : root a bulb or corm : fruit a loculicidal capsule.

+ Flowers rather large, on jointed pedicels, in a simple open raceme : segments several-nerved :

capsule obovate or oblong : seeds black, several in eacli cell : bulb tunicated.

9. Camassia. Scape naked. Flowers blue (rarely white) ; segments distinct, spreading. Seeds
several, ovate, angled.

10. Hesperocallis. Stem leafy. Flowei-s white, funnelform, 6-cleft to below the middle.
Seeds numerous, flat and horizontal.

i- -i- Flowers smaller, racemose-paniculate: capsule triangular-obovate ; cells 1 - 2-seeded.

++ Stems sparingly leafy, from tunicated bulbs : perianth-segments distinct, 3-nerved.

11. Hastingsia. Flowers white or greenish, numerous
;
perianth lax, scarious, the segments

apparently 1-nerved, exceeding the pedicel. Style short.

12. Chlorogalum. Flowers white or pinkish, scattered
; perianth at length twisted over the

ovary, the segments distinctly 3-nerved. Style long.

+t ++ Stem leafy at base, from a coated corm : perianth salverform, deciduous, with 5-nerved
segments.

13. Odontostomum. Flowers yellowish, scattered. Stamens very short, alternating with
small linear coronal-lobes ; anthers subglobose, dehiscent at the apex. Style deciduous.

Seeds dark brown.

» » * Inflorescence racemose or paniculate, the pedicels jointed : stem leafy, from a fibrous-

rooted caudex or rootstock : fruit a berry, or dry and regularly or iiregularly dehiscent.

+ Flowers small ; segments distinct, 1 -nerved : seeds 1 or 2 in each cell, subglobose, light-

colored.

++ Fruit a berry : stem slender, from a creeping rootstock : leaves cordate to lanceolate : flowers

in a small terminal raceme or panicle.

14. Smilacina. Stem leafy. Flowers trimerous, paniculate or racemose, solitary. Filaments

subulate. Leaves sessile.

15. Maianthemum. Stem low, 2-3-leaved. Flowers dimerous, solitary or fascicled, in a

simple raceme. Filaments filiform. Leaves mostly petiolate.

++ ++ Fruit thin-membranous and bursting irregularly, deeply 3-lobed : stem stout, leafy, from a

thick woody caudex or rootstock : leaves numerous, linear-elongated, rigid, serrulate.

16. Nolina. Flowei-s polygamo-dioecious, in a loosely racemose simple or compound panicle.

Naked caudex dilated at base and bearing a dense crown of leaves.

+ +- Flowei-s large, with distinct several-nerved segments, racemose-paniculate on a stout leafy-

bracteate stem from a stout caudex or rootstock : seeds many, horizontally flattened, black.

17. Yucca. Fruit baccate or capsular. Leaves linear-lanceolate, thick, rigid and spine-

tipped.

II. Floral bracts none or foliaceous. Flowers with distinct mostly net-veined and deciduous

segments, hypogynous stamens with more or less extrorse anthers, and usually deciduous styles

united at least at base. Leaves mostly with anastomosing veinlets. Pedicels not jointed. Seeds

brownish. (Calochorlus and Trillium exceptional.)

* Flowers showy, terminal or axillary or subumbellate, upon a more or less leafy stem from a

bulb or corm ; segments bearing a nectary or gland : capsule many-seeded, mostly loculicidal.

-f- Perianth-segments similar, naked : style long.
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++ Bulb scaly: stem simple, strict, leafy and leafy-biacteute: anthers versatile: seeds flat, horizontal,

18. liilium. Segments oblanceolate, with a linear nectariferous groove, usually s^Kitted. Style

undivided. Bulb-scales lanceolate.

19. Fritillaria. Segments broader, concave, often mottled ; nectary a shallow pit. Styles

united or distinct to the middle. i3ulb-scales short, very thick.

++ ++ Stem low, lax, 2-leaved, from an oblong corm : anthers basitixed : seeds turgid.

20. Erythronium. Segments oblanceolate, callous-toothed each side of the grooved nectary.

+- +- Outer perianth-segments smaller, somewhat sepal-like ; the inner broad and usually bearded :

stigmas sessile.

21. Calochortus. Stem usually lax or flexuous, from a coated corm. Anthei-s basifixed. Cap-
sule usually septieidal.

Lloydia serotina, Reichenb., a widely distributed arctic and alpine plant, not yet discovered

in California, has slender tunicated rhizoraatous bulbs, grass-like leaves, low slender sparingly

leafy stems, and a small solitary Howerwith spreading persistent 3-nerved segments (wnite, veined

with puri)le), minute basifixed anthei-s, an entire ijersistent style, and an obovate capsule with
flat seeds. It has been found in the Clover Mountains, Nevada, and in Colorado.

Flowere terminal or apparently axillary, solitary or subumbellate, without bracts, the leafy

bi-anching stems (scape-like j)eduncle in Clintonia) from a rootstock ; segments oblaaueolate,

with a nectariferous groove. Fruit a berry. Leaves broad.

22. Streptopua. Flowers apparently axillary, mostly solitary on a geniculate pedicel. Fila-

ments broad, very short. Anthers apiculate. Seeds striate. Leaves with transvei-se

vein lets.

23. Prosartes. Flowers terminal, solitary or fascicled. Filaments slender. Anthers obtuse.

Seeds smooth. Leaves net-veined.

24. Clintonia. Flowers solitary or umbellate. Filaments slender, pubescent. Ovary 2-celled.

Seed smooth, crustaceous. Leaves few, ciliate, with transverse veinlets.

» * » Flowera terminal, solitary or in a sessile umbel, subtended by two or three broad leaves

upon an otherwise naked stem from a stout rootstock. Perianth-segments unlike. Stigmas
sessile, persistent.

25. Scoliopus. Flowers umbellate, upon a very short stem ; outer segments lanceolate, the
inner linear, deciduous. Stamens 3. Capsule 1-celled, with 3 parietal placentaj.

Leaves a pair.

26. Trillium. Flowers solitary ; segments persistent, the outer foliaceous. Anthers introrse.

Fruit fleshy. Leaves 3, in a whorl.

III. Flowei-s in a simple raceme or panicle, with distinct persistent several-nerved segments,
subhypogynous stamens with small anthers, and distinct persistent styles or stigmas. Bracts

greenish or sometimes scarious. Leaves with transverse veinlets. Pedicels not jointed. Cap-
sule deeply 3-lobed.

• Flowers usually polygamous. Anthers 1-celled, peltate on opening. Stems leafy. Leaves not
rigid nor equitant.

27. Veratrum. Stem tall and stout, from a thick rootstock. Inflorescence paniculate, pubes-
cent. Leaves broad, strongly nerved and plicate.

28. Zygadenus. Stem from a coated bulb. Inflorescence a raceme or subpaniculate, glabrous
;

flowers erect, the segments glandular at base. Leaves linear.

Stexanthium is distinguished from Zygadenus by its nodding flowers and narrow acuminate
glandless perianth-segments. S. occidentale. Gray, with a loose usually simple raceme of yel-

lowish-purple flowers (6 to 9 lines long), is found in northern Oregon and in Washington Ter-

ritory, on streambanks in the mountains.

* » Flowei-s perfect on bracteolate pedicels in a simple raceme on an equitant-leafy stem from a
creeping rootstock. Anthers 2-celled, introrse Seeds numerous.

29. Tofieldia. Flowers involucrate with 3 scarious united bractlets. Filaments naked. Styles

short. Capsule ovate, 3-beake(l. Seeds horizontal, not caudate.

30. Narthecium. Bractlet linear. Filaments woolly. Style none. Capsule oblong, attenuate
upward. Seeds ascending, caudate at each end.

» * * Flowers perfect on naked pedicels in a simple dense raceme upon a very leafy stem from
a thick rootstock. Styles reflexed. Leaves very narrow, rigid and rough-edged.

31. Xerophyllum. Flowers white, on long pedicels ; segments 5 - 7-nerved. Seeds few, not
appeudaged.
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1. ALLIUM, Linn. Onion.

Perianth of 6 nearly equal and distinct segments, lanceolate to linear, usually

somewhat spreading, 1-nerved, mostly white or rose-colored, often gibbous at base,

persistent. Stamens 6, on the base of the segments ; filaments naked, hliform with

a more or less dilated deltoid base ; anthers ovate-oblong, versatile. Ovary sessile,

subglobose, deeply 3-lobed, with a very short axis : ovules 2 at the base of each

cell (rarely 1 or several), ascending ; style filiform, persistent, the lower part nearly

free between the cells and jointed on the axis ; stigma rarely thickened or 3-lobed.

Capsule obtusely 3-lobed, obovate-globose, often crested, loculicidally dehiscent.

Seeds obovoid and wrinkled, with thin dull black testa.— Scape from a tunicated

sometimes rhizomatous bulb, very rarely from a coated corm, bearing an umbel sub-

tended by a 2-valved (rarely 3 - 5-valved) spathe
;
pedicels not jointed ; odor and

taste strongly alliaceous.

One of the largest genera of the order, numbering about 250 species, and confined almost ex-

clusively to the northern temperate zone ; only 2 or 3 are South American and as many Mexican.
Several of the Old World species have been largely cultivated from very early times, as the Onion
(A. Cepa), Garlic (A. sativum), Leek (A. Porrum), Schallott (A. Ascalontcuvi), and Chives (A.

Schcenoprasum) ; the latter species is also indigenous to America, from the Great Lakes to Wash-
ington Territory and northward. Many of the Californian species are peculiar either in their

more or less solid bulb, m the markings of the bulb-coats, in their ancipital scapes, or in other

chaiacters. Most of the groups are readily recognized by a peculiar habit. The reticulation of

the bulb-coats, when it occurs, is in some species recognizable by the naked eye or with a simi)le

lens, but in others needs a glass of moderate power for its clear definition ; the markings are

usually confined to a few among the outer coats.

Scape stout, tall, terete, from an ovate coated corm and propagating by
a lateral bulb-bearing offshoot : leaves 2 or more, linear.

Bracts acuminate : flowers large, on long pedicels : stamens included :

capsule not crested.

Scape compressed, from an oblong coated bulb crowning a rhizome .

leaves several, linear : bracts short, united : flowers small,

on short pedicels.

Stout : bracts 2 to 4 : flowers numerous : segments narrowly acumi-

nate : stamens exserted : capsule not crested : bulb white.

Slender : bracts 2 : perianth-segments acute : stamens included :

capsule shortly crested : bulb deep red.

Scape terete, slender : bulb small, ovate, not rhizomatous : leaves

narrowly linear : stamens included, except in n. 6.

Leaves 2 or more, sheathing : scape 4 to 10 inches high or more.

Ovary obscurely crested : periantli-segments serrulate, rose-

colored.

Reticulation prominent, quadrate : flowers deep rose-color, the

segments with acuminate recurved tips.

Reticulation more obscure, undulate-serrate : segments uairowly

acuminate : filaments filiform.

Ovary 6-crested : segments entire.

Scapes usually rather tall : flowers numerous, white or light-

pink, the perianth becoming thin and lax.

Bracts 4 : segments oblong-lanceolate : stamens exsei'ted.

Bracts 2 : segments ovate-lanceolate : stamens include<l.

Scapes low : jierianth rose-colored, becoming rather rigid.

Filfiments deltoid at base.

Reticulation evident, transversely zigzag : segments ovate-

lanceolate : crests narrow, central.

Reticulation indistinct : segments oblong-lanceolate, acumi-
nate : crests conspicuous.

Reticulation distinctly quadrate : segments oblong-lanceo-

late, acuminate : crests obscure.

1. A. UNIFOLIUM.

2. A. VALIDUM.

3. A. HiEMATOCHITON.

4. A. ACUMINATUM.

5. A. BOLANDEUI.

5. A. SanBORN I.

7. A. ATTEXUIFOLIUM,

8. A. SERRATUM.

9. A. BISCEPTRUM.

0. A. LACUNOSUM.



Allium. LILIACE^. 147

Filaments filitbnn : crests conspicuous.

Segments broadly ovate-lanceolate.

Flowers small ; segments narrowly-lanceolate.

Leaf solitary, narrowly linear or filiform : capsule prominently 6-

crested : scape low.

Scape very slender : leaf revolute-filiform : stigma 3-cleft : perianth
much exceeding the stamens. S. California.

Perianth rose-colored, 3 or 4 lines long : crests emarginate or

erose.

Perianth deep rose-color, 5 lines long : crests fimbriate.

Scape stout, 1 to 3 inches high : leaf flat : stigma entire : perianth

little exceeding the stamens. N. W. Nevada.
Perianth nearly white : ci'ests entire.

Perianth dark red : crests acute, toothed.

Leaves 1 to seveial, linear, much exceeding the very short scape :

capsule not crested : perianth-segments narrowly lanceolate,

not gibbous.

Scape an inch or two high : bracts 3, long-acuminate.

Scape shorter : bracts 2, abruptly acute.

Scape flattened, 2-edged, low, from a coated bulb : leaves 2, thick,

broad and flat, falcate.

Bracts 2 : stamens included : ovary crested.

Perianth-.segmeuts narrowed and spreading above, serrulate : crests

3, narrow, central.

Segments deep i-ose-color, lanceolate, erect, not serrulate : crests

3, thick, slightly lobed.

Segments nearly white, narrowly lanceolate, lax, scarcely gibbous
at base : crests 6, broad, obtuse.

Scape taller (6 inches high) : segments jiale rose-color, ovate-lanceo-

late, gibbous : crests 6, obscure.

Bracts 3 to 5 : stamens somewhat exserted : ovary not crested.

Segments 4 to 7 lines long, very narrowly acuminate.

17.

18.

19.

20.

21.

22.

23.

A. CAMPANULATUM.
A. BiDWELLIiE.

A. Parryi.
A. FIMBKIATUM.

A. Nevadense.
A. ATRORUBENS.

A. TBIBRACTEATUM.
A. PARVUM.

A. FALCIFOLIUM.

A. BREWERr.

A. ANCEPS.

A. Lemmoni.

A. platycaule.

§ 1. Scape stout and tall, terete, from a small ovate coated corm and propa-
gating by a lateral bulb-bearing offshoot: leaves linear: capsule not

crested.

1. A. unifolium, Kell. Bulb deep-seated, 6 to 8 lines long, with a white
somewhat chartaceous coat, marked by a close contorted reticulation, separated from
the younger bulb above by a rooting rhizome | to 1 inch long : leaves 2 to 4, sheath-

ing below the ground, flat or somewhat carinate, 1 to 4 lines broad, shorter than the

scape, which is a foot or two high : bracts 2, large, acuminate : pedicels 10 to 30,

usually \.\ inches long : flowers bright rose-color fading to white, the broadly oblong-

lanceolate acute or somewhat acuminate segments 5 to 7 lines long, a third longer

than the stamens and style.— Proc. Calif Acad. ii. 1 1 2, lig. 35 ; Watson, Bot.

King Exp. 486, t. 36, fig. 9, 10; Baker, Bot. Mag. t. 6320. A. falcifolium, Torr.

Pacif R. Eep. iv. 148, in part. A. Doiiglasii, Wood, Proc. Philad. Acad. 1868,

170, in part.

In the Coast Ranges from Mendocino County to San Diego ; floweiing from March to May or
June. A unique species in the character of the bulb.

§ 2. Scape someivhat compressed and 2-edged, the oblong tunicated bulb croivn-

ing a horizontal rhizome: leaves several, linear: capsule scarcely or not
at all crested.

2. A. validum, Watson. Scape very stout, 2-edged above, angled below, 1 to

3 feet high : bulb-coats white : leaves 2 to 8 lines broad, somewhat carinate, nearly

equalling the scape : bracts 2 to 4, united at base, broad, acute or shortly acuminate

:

umbel often somewhat nodding
;
pedicels numerous, 3 to 6 lipes long : flowers rose-

color to nearly white, the lanceolate narrowly acuminate segments 3 or 4 lines long,

about equalling or shorter than the stamens and style : capsule subglobose, not

crested, '2^ lines long. — Bot. King Exp. 350 ; Proc. Araer. Acad. xiv. 226.
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In the Sierra Nevada, from above Owen's Lake {Brewer) to Oregon (Nevitis, Cusick), in moist
places at an altitude of 7,000 to 11,000 feet or more ; also in the E. Humboldt Mountains,
Nevada ( Watson) ; July to September.

3. A. haematochiton, Watson, 1. c. 227. Scape low, slender, 4 to 12 inches

high : coats of the narrow bulb deep reddish purple, shining : leaves flat and rather

thick, a line or two broad, about equalling the scape : bracts 2, short, connate :

umbel erect or somewhat nodding ; pedicels 10 to 20, a half-inch long or less :

flowers deep purple or rose-color, the ovate-lanceolate acute segments 3 or 4 lines

long, a little exceeding the very slender stamens and style : ovary truncate, with

very short rounded crests : capsule obcordate, 2 lines long.

On sides of dry rocky hills near San Luis Obispo {Brewer) and near Ojai {Peckham) ; April.

§ 3. Scape terete (rarely angled), slender, from a small ovate or globose bulb

without rhizome: leaves narrowly linear: bulb-coats membranous, often

more or less distinctly reticulated : stamens included, except in n. 6.

* Leaves 2 or more, shorter than or aJ)out eqtialling the scape (4 to 10 inches

high or more).

•t- Ovary rather obscurely crested : jiGrianth-segments (at least the inner ones)

serrulate, bright rose-color.

4. A. acuminatum, Hook. Outer bulb-coats with a distinct rather coarse and
prominent quadrate to hexagonal reticulation : scape 6 to 10 inches high, usually

exceeding the leaves which are a line broad or less : bracts narrowly acuminate :

pedicels {12 to 30) 6 to 12 lines long: flowers deep rose-color, the lanceolate seg-

ments 4 to 7 lines long, with acuminate recurved tips, rigid in fruit, a third longer

than the stamens : filaments slightly dilated below : crest very short, becoming ob-

solete. — Fl. Bor.-Am. ii. 184, t. 196; Lindl. in Paxt. Fl. Gard. t. 25; Watson,

Bot. King Exp. 352, t. 37, fig. 6 (reticulation). A. Murrayanum, Hort. Edinb.
;

Kegel, Gartenfl. 1874, t. 770. A. Elwesii, Eegel, PI. Nov. fasc. 5.50?

From Washington Territory to N. California and eastward to N. Utah, but rarely collected

within our limits. It is reported from Cape Mendocino {Douglas), and specimens from the Nacis-

mento River (Breicer, n. 555) appear to belong here.

5. A. Bolanderi, Watson. Eesembling the last : bulbs (or rather coated

corms) sometimes chistered, oblique, the coats with an obscure delicate close undu-

late-serrate reticulation: scape lateral, very slender: pedicels 5 to 15, slender, 4 to

9 lines long : flowers rose-color or pinkish, the very narrowly aciuninate segments

nearly straight, 4 or 5 lines long, twice longer than the stamens and style : filaments

filiform, adnate to the middle. — Proc. Amer. Acad. xiv. 229.

Humboldt County, on the Eureka trail {Bolander, n. 6556 ; Rattan) ; also by Kellogg <fc Har-
ford (n. 1011), probably in the same region. The species is peculiar in often sending off one or

two secondary bulbs from the base of the stem, which take root at the distal end and send up a

scape from the same point.

-»— •!- Ovary distinctly Crested (obscurely so in n. 10) : perianth-segments not

serrulate.

++ Scapes rather tall : Uowers numerous ; perianth white or light-pink, becoming
thin and lax.

6. A. Sanbornii, Wood. Scape slender, a foot or two high, from a white ovate

bulb : reticulation minute and very irregular : umbel erect or nodding, subtended

by 4 lanceolate acuminate bracts : pedicels 3 to 6 lines long : flowers light rose-

color, small, the ovate-lanceolate segments 2| or 3 lines long, shorter than the

stamens and style : capsule very thin. — Proc. Philad. Acad. 1868, 171 ; Watson,

Bot. King Exp. 486, t. 37, fig. 7 (flower).

In tilt/ Sierra Nevada from Yuba County to the Yosemite.
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7. A. attenuifolium, Kell. Bulb-coats (often reddish) with a delicate trans-

versely sinuate or serrate reticulation, the vertical lines especially also minutely sinu-

ous : scape slender, 6 to 15 inches high, somewhat leafy : leaves narrow and
becoming convolute-filiform above the sheathing base : bracts 2, short, abruptly

acute : umbel erect, usually dense
;
pedicels 3 to 8 lines long : flowers white or

nearly so, the oblong-lanceolate acuminate segments 3 or 4 lines long, more or less

exceeding the stamens and style. — Proc. Calif. Acad. ii. 110, fig. 34 ; Watson, 1. c.

t. 37, fig. 8, 9 (flower and reticulation). A. reticulatxim, Benth. PI. Hartw. 339.

A. amjdectens, Torr. Pacif. R. Rep. iv. 148. A. acuminatum, var. gracile, Wood,
1. c. 170. A. occidentale, Gray, Proc. Amer. Acad. vii. 390.

Frequent in the Sierra Nevada from Mariposa County to Oregon {Hall), and also in the Coast
Eanges from San Francisco northward. The reticulation is usually more regularly sinuate or
serrate than is represented in the figure in Bot. King Exp., often approacliing that oi A. serra-

titm, from which species this may be distinguished by the lax whitish flowers and obtuser bracts.

Dr. Torrey's name is the earlier, but is applicable only to the undeveloped state of the plant
when, as in other species, the umbel is enclosed in the spathe.

++ ++ Scape low : perianth rose-colored, not becoming lax.

= Filaments more or less deltoid above the discoid adnate base.

8. A. serratum, Watson. With the habit of A. acuminatum : bulb-coats with,

a distinct close horizontally serrate denticulation : bracts narrowly acuminate : peri-

anth-segments broadly ovate-lanceolate, 4 to 6 lines long, acute or somewhat acumi-

nate, nearly straight and rather rigid, the inner narrower, somewhat shorter and
rarely serrulate : filaments all with a narrowly deltoid base : crests very narrow,

central.— Bot. King Exp. 487, t. 37, fig. 4 (reticulation). A. acuminatum and
falcifolium, Torr. Pacif. R. Rep. iv, 148, mainly.

In the Coast Ranges, from Marin County southward, and in the foothills of the Sicnu Nevada
;

apparently also from San Diego, on gravelly hills. Cooper ; April to June. A common form has
rather close umbels, the small flowers (4 lines long) on pedicels a half inch long or less. The
dried outer bulb-coats are readily fissile along the transverse lines of reticulation.

9. A bisceptmin, Watson. Bulb-coats light-colored, with an indistinct some-

what quadrilateral reticulation, the cells under a strong power showing an exceed-

ingly sinuous outline especially along the vertical lines : scapes 4 to 10 inches high,

often inpairs, rarely compre.ssed above or angled : leaves 1 to 3 lines broad, or more :

pedicels 15 to 40 : flowers deep rose-color to nearly white, the ovate-lanceolate acute

or acuminate segments 3 or 4 lines long, erect, slightly exceeding the stamens :

crests thin, conspicuous. — Bot. King Exp. 351, t. 37, fig. 1-3. A. falcifolium^

Torr. 1. c, in part. A. Douglasii, Wood, 1. c, in part.

A rather common species in the mountains from the Sierra Nevada to Utah.

10. A. lacunosum, Watson. Bulb-coats light-colored, thick and distinctly

pitted by the quadrate or transversely oblong reticulation, the outlines of the cells

very minutely sinuous : scape 3 to 6 inches high : flowers (5 to 20) on pedicels 3 to

5 lines long, the oblong-lanceolate acuminate segments 3 or 4 lines long, a little ex-

ceeding the stamens : filaments narrowly deltoid at base : ovary-cells with an obtuse
thickened ridge toward the summit on each side.— Proc. Amer. Acad. xiv. 231.

On Mariposa Peak, Santa Clara County {Brewer, n. 1284).

= = Filaments filiform : crests conspicuous.

11. A. campanulatum, Watson, 1. c. Bulb-coats with a very minute and
extremely sinuate reticulation : scape 4 to 10 inches high : umbel erect or somewhat
nodding, many-flowered, the slender pedicels 6 to 15 lines long : flowers light rose-

color, the thin spi-eading broadly ovate-lanceolate acute or abruptly and shortly

acuminate segments 3 or 4 lines long, a third longer than the stamens : ovary dis-

tinctly crested.
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In the Sierra Nevada, Mariposa and Plumas Counties {Bolander, n. 4943, and Mrs. M. E. P.
Ames) ; on Klamath Kiver, Rattan.

12. A. Bid'wellise, Watson, 1. c. Bulb-coats unknown : scape 2 or 3 inches

high : umbel rather few-flowered, the pedicels a half-inch long : flowers bright rose-

color, the erect narrowly lanceolate acuminate segments 2 J or 3 lines long, scarcely

exceeding the stamens and style : crests conspicuous.

In the Sierra Nevada, above Chico, Mrs. J. Bidwcll.

* * Leaf solitary, narrowly linear or filiform, equalling or somewhat exceed-

ing the low scape (2 to 6 inches) : crests 6, prominent : stamens included.

-«- Stigma of 3 linear lobes : scape very slender : leaf revolute-filiform : bracts

abruptly setaceous-acuminate.

13. A. Parr3ri, Watson, 1. c. Bulb-coats reddish-broAvn, without reticulation :

pedicels (12 to 30) 4 to 8 lines long: flowers rose-colored, the lanceolate acuminate
segments 3 or 4 lines long, a third longer than the stamens : crests emarginate or

erose.

In the Coast Ranges of San Bernardino County, Dr. G. C. Parry, n. 390, 1876.

14. A. fimbriatum, Watson. Bulb unknown : scape 3 inches high, shorter

than the leaf : flowers deep rose-color, on pedicels 3 to 6 lines long, the lanceolate

acuminate segments nearly twice longer than the stamens and style : crests flmbri-

ate. — Proc. Amer. Acad. xiv. 232.

On the Mohave River, Dr. E. Palmer.

-t- -t- Stigma not divided: scape stout, 1 to Z inches high: leaf flat : bracts

more acuminate.

15. A. Nevadense, Watson. Bulb-coats light-colored, with distinct very

much distorted reticulation : bracts 2 : flowers white or pinkish, on pedicels a half-

inch long, the lanceolate acute or shortly acuminate segments 4 lines long, little

exceeding the stamens and style : crests acutish or obliquely truncate, entire or

nearly so.— Bot, King Exp. 351, t. 38, fig. 1-3.

From the eastern base of the Sierra Nevada (Anderson, Watson) to Utah ; May to July.

16. A. atrorubens, Watson. Bulb-coats without known reticulation : leaves a

line or two broad : bracts 3 : pedicels (about 20) a half-inch long : flowers reddish

purple, the spreading lanceolate acuminate segments 5 or 6 lines long, little exceed-

ing the very slender stamens : crests acute, laciniately toothed. — Bot. King Exp.

352, t. 38, fig. 4, 5.

On dry foothills in N. W. Nevada ( Watson) ; June.

* * * Leaves usually 2 or more, linear, much exceeding the very short scape :

capsule not crested : perianth-segments narrowly lanceolate, not gibbous.

17. A. tribracteatum, Torr., 1. c. Bulb-coats thin with distinct transversely

oblong reticulation : scape slender, rarely 2 inches high : leaves ^ to 3 lines broad :

bracts 3, long-acuminate : pedicels slender, 2 or 3 lines long : flowers pinkish with

darker midveins, the narrowly oblong-lanceolate acutish segments 3 lines long, little

exceeding the stamens. ^ Watson, 1. c. 353 (excl. var.), t. 38, fig. 6, 7,

In the Sierra Nevada, Mono and Nevada Counties, to an altitude of 10,000 feet ; Duffield's

Ranch (Bigelow) ; near Cisco (Bolander)
;
peak above Mono Lake, Brewer.

18. A. parvuin, Kell, Resembling the last : scape scarcely rising above

ground, and bulb-coats without reticulation : bracts 2, short, abruptly acute : peri-

anth-segments broader, more obtuse, 3 or 4 lines long. — Proc. Calif. Acad. iii. 54,

fig. 13. A. tribracteatum, \ar. Andersoni, Watson, 1. c.

In the valleys and on dry ridges on the eastern side of the Sierra Nevada ; near Carson City

{Anderson, Watson) ; Sierra Valley, Lcmmon.
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§ 4. Scape much flattened and 2-edf/ed, short, from an ovate coated buIL : leaves

2, thick, broadly linear, flat and falcate.

* Bracts 2 : stamens included : ovary mostly crested.

19. A. falcifolium, Hook. & Arn. Bulb-coats not reticulated: scape 2 or 3

inches high, 1 or 2 lines broad : leaves 3 or 4 lines broad : flowers rose-colored, the

lanceolate segments attenuate and spreading above, minutely glandular-serrate, 4 to 6

lines long, nearly twice longer thau the stamens and style : capsule acute with 3

short narrow central crests. — Bot. Beechey, 400 ; Watson, 1. c. 488, t. 36, fig. 7, 8

(flower).

In the Coast Ranges, from Sonoma to Humboldt Counties {Douglas, Bolander) and southwestern
Oregon {Rattan) ; Siskiyou County, Lemmon.

20. A. Bre'Weri, Watson. Bulbs large, 6 to 9 lines in diameter, the coats with-

out reticulation : scape an inch or two above ground, a line or two broad : leaves 2

to 5 lines broad : bracts acute : flowers deep rose-color, the lanceolate acute segments
nearly erect, 5 or 6 lines long, a third longer than the stamens : ovary and capsule

with a thick slightly lobed crest upon each cell. — Proc. Amer. Acad. xiv. 233.

Sunmiit of Mount Diablo, in dry sunny places {Brewer, n. 1060) ; May.

21. A. anceps, Kell. Bulb-coats with minute transversely oblong reticulation:

scape 2 or 3 im'iies high and 2 lines wide : bracts acute : pedicels lax, 6 to 8 lines

long : flowers nearly white with purplish raidveins, the very narrowly lanceolate

acuminate lax* segments scarcely gibbous at base, 3 or 4 lines long, little exceeding

the stamens : crests 6, broad, obtuse. — Proc. Calif. Acad. ii. 109, fig. 32 ; Watson,
Bot. King Exp. 352, t. 36, fig. 4-6 (capsule faulty).

East base of the Sierra Nevada, from Carson City to Oregon.

22. A. Lemmoni, Watson. Scape 6 inches high : leaves nearly straight

:

flowers rather numerous, pale rose-color, on pedicels 6 to 8 lines long, the ovate-

lanceolate acuminate segments gibbous at base, 4 lines long, a little exceeding the

stamens : crests 6, broad, obscure. — Proc. Amer. Acad. xiv. 234.

In the Sierra Nevada, Sierra County, J. G. Lemmon.

* * Bracts 3 ^o 5 : stamens somewhat exserted : ovary not crested.

23. A. platycaule, Watson, 1. c. Bulb-coats without reticulation : scape stout,

3 to 5 inches high, 2 to 4 lines broad : leaves 6 to 12 lines broad : bracts acumi-
nate : pedicels very numerous, an inch long or less : flowers rose-color, the lanceolate

very narrowly long-acuminate segments 4 to 7 lines long.

—

A. anceps, Baker, Bot.

Mag. t. 6227.

In the high valleys of the Sierra Nevada, from near Cisco to Plumas County.

2. MUILLA, Watson.

Perianth subrotate, persistent, of 6 nearly equal slightly united oblong-lanceolate

segments, greenish or yellowish white with darker 2-nerved midveins. Stamens

near the base, with naked filiform filaments slightly thicker at base ; anthers ovate-

oblong, versatile. Ovary sessile, ovate-oblong; cells 8-10-ovuled; style clavate,

persistent and at length splitting. Capsule globose, scarcely lobed, loculicidally de-

hiscent. Seeds ascending, oblong, compressed and angled, with thin dull-black

testa.— Scape from a fibrous-coated corm, bearing an umbel subtended by several

small scarious bracts ; leaves very narrow, semi-terete
; pedicels not jointed ; not

alliaceous. A single species.— Proc. Amer. Acad. xiv. 215.

1. M. maritima, Watson, 1. c. 235. Corm small (less than a half-inch thick),

with thin fibro-membranous coats : leaves several, not sheathing at base, scabrous.
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equalling the very slender scabrous scape (3 to 12 inches high), a half to one line

wide : bracts 4 to 6, lanceolate to linear, 2 to 4 lines long : pedicels 5 to 15, very

slender, unequal, 2 to 12 lines long: perianth-segments 2 or 3 lines long, some-

what sacculate at the tip : anthers | line long : style about equalling the acute

ovary: capsule 3 lines long, abruptly beaked by the short stout style: seeds 1|
lines long.

—

Hesperoscordiam (?) maritirmim, Torr. Pacif. li. Eep. iv. 148. Allium
maritimum, Benth. PI. Hartw. 339; Torr. Bot. Mex. Bound. 217; liegel. All.

Monogr. 219. Milla maritima, Watson, Bot. King Exp. 354.

Near the coast, from Marin County to Monterey ; also in Western Nevada, in somewhat alka-

line localities, from Carson City to Sierra Valley, apparently identical, though with slightly

laiger flowers.

3. BLOOMERIA, Kellogg.

Perianth persistent, of 6 nearly equal distinct linear-oblong segments, somewhat

spreading, orange with a darker closely double or triple midnerve. Stamens 6, on

the base of the segments and a little shorter ; filaments filiform, with a somewhat

cup-shaped winged and bi-cuspidate appendage surrounding the base, not adnate to

the perianth ; anthers oblong, attached near the base but versatile. Ovary sessile,

subglobose : ovules several in each cell : style tiliform-clavate, persistent and split-

ting with the capsule. Capsule subglobose, membranous, obtusely 3-lobed, loculici-

dally dehiscent. Seeds 4 to 8 in each cell, subovoid, angular and wrinkled, with

thin duU black testa.— Scape from a fibrous-coated corm, bearing a many-rayed

umbel subtended by membranous bracts ; leaves linear, carinate
;
pedicels jointed

at the summit. A single species. — Proc. Calif. Acad. ii. 11.

1. B. aurea, Kell. 1. c. Bulb small (a half-inch in diameter), becoming densely

covered witii brownish fibres : leaf solitary, equalling or exceeding the scape, 3 to 6

lines broad : scape scabrous, 6 to 18 inches high : bracts several, narrowly lanceolate

:

pedicels numerous (15 to 60), 1 to 2J inches long: perianth subrotate in bloom
;

segments 4 to 6 lines long : appendage at the base of the filaments nearly a line

long, minutely papillose, the lateral cusps variable in length : capsule beaked with

the persistent style, nearly 3 lines long.— Watson, Proc. Amer. Acad. xiv. 235.

Allium {Chrysoscordium) croceum, Torrey, Bot. Mex. Bound. 218; Eegel, All.

Monogr. 215. Nothoscordum mireum, Hook. f. Bot. Mag. t. 5896.

Southern California, in the Coast Ranges from Monterey County to San Diego, and eastward
;

Kern County {Keniudy) ; near Mohave River, Palmer. May to July,

4. BRODI^A, Smith.

Perianth persistent, funnelform, often narrowly so, not contracted at the throat,

nor saccate or but slightly so at base, blue-purple or sometimes yellow or white

;

segments 1-nerved. Stamens 3 on the throat opposite the inner lobes and alternate

with as many oblong or linear staminodia, or 6 in one or two rows with the fila-

ments naked or appendaged; anthers basifixed or versatile. Ovary stipitate or

sessile ; style persistent, about equalling the anthers, with short diverging entire

stigmas ; cells 3 - 8-ovuled. Capsule ovate to oblong, more or less attenuate above.

Seeds angled, black.— Scape usually erect, with linear leaves, from a fibro-mem-

branous-coated corm, bearing a several-bracted umbel of few to many flowers on

jointed pedicels : brown-coated corms small, | to f inch in diameter or less.—
Hookera, Salisb. Parad. Lond. 98. Brodicea, Smith, Linn. Trans, x. 2 ;

Baker,

Journ. Linn. Soc. xi. 375, in part. Triteleia, Lindl. Bot. Reg. under t. 1293, in

part. Hesperoscordiiim, Lindl. 1. c. Calliprm-a, Lindl. Bot. Reg. under t. 1590.
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Dichelostemma and Seuhertia, KiiTith, Enum. iv. 469 & 475. Themis, Salisb. Geu.

85. MiLla, Baker, 1. c. in part, not Cav.

A genus peculiar to California and the adjacent region, not reaching the southern boundary.
Though polymorphous in its characters, yet it is on the whole distinctly marked, and clearly sepa-

rated from the Mexican genus Mil/a, to wliich many of the species are referred by Mr. Baker.

The latter is distinguished by its salverform ])erianth with 3-nerved segments, its inarticulate

pedicels, sessile ovary, and southern liabitat. The single Mexican species, M. hiflora, Cav., is

also found in New Alexico and southeastern Arizona.

* Stamens in one row on the throat / anthers hasifixed : capsule suhsessUe

:

perianth purple, mostly broadly funnelform, the tid)e shorter than the limb.

EUBRODLEA.

*- Stamens 3, opposite to the inner segments, the outer stamens being reduced to

staminodia : segments 2 or 3 times longer than the tube.

++ Pedicels more or less elongated.

1. B. grandillora, Smith. Leaves a line broad, thick and soraewliat terete,

about equalling the smooth scape, which is 4 to 10 inches high : pedicels 3 to 10

(or rarely solitary), unequal, ^ to 2 (or even 3 or 4) inches long : perianth varying

from purple to light rose-color, 10 to 20 lines long, the linear-oblong obtuse or acutish

segments strongly 1 -nerved : Hlaments rather slender, li lines long or more, the

anthers twice longer ; staminodia ligulate, entire, obtuse, whitish, about equalling

the anthers : capsule sessile, narrowed at base, oblong, and attenuate into the stout

rigid style ; cells 6 - 8-seeded : seeds a line long.— Trans. Linn. Soc. x. 2 ; Lindl.

Bot. Reg. t. 1183; Hook, Bot. Mag. t. 2877; Baker, 1. c. 376, in part.

Var. (?) major, Benth. Taller and stouter, a foot or two high ; scajjes often

scabrous ; leaves 1 to 3 lines broad and flattened : pedicels 6 to 20, mostly 1 to 4

inches long : perianth often 1 ^ inches long or more, with long narrow segments and
staminodia ; anthers and filaments twice longer : capsules sometimes strictly sessile

with a broad base and the seeds 2 lines long. — PI. Hartw. 339 ; Baker, 1. c. B.

Californica, Lindl. Trans. Hort. Soc. iv. 84, & fig.

From S. California (on the Mohave River, Pulmer) to the British Boundary ; in the Sierra
Nevada and foothills. The brown-coated corms are from half an inch to nearly an inch in diame-
ter. The broader leaved variety, with broader capsule and larger seeds, may prove distinct.

2. B. minor, Watson. Scape very slender, 3 to 6 inches high, smooth, bearing an
umbel of 2 to 6 rays an inch or two long : perianth 7 to 14 lines long : anthers ob-

long, 2 lines long, shorter than the broadly ligulate usually emarginate staminodia :

capsule obovate, sessile or nearly so, 3 lines long, acute, the cells 3-seeded : seeds a
line long. — Proc. Amer. Acad. xiv. 236. B. grandiflora, var. minor, Benth. PI.

Hartw. 340. B. grandiflora. Baker, 1. c, in part.

In various parts of California {Hartweg, Wallace, Coulter) and Oregon, Kellogg & Ilarford.

3. B. terrestris, Kell. Leaves nearly terete : scape very short, scarcely rising

above the surface of the ground : pedicels 2 to 10, very slender, 3 or 4 inches long :

perianth 8 to 10 lines long : anthers oblong, sagittate, 1^ lines long, slightly longer
than the filaments, shorter than the yellowish emarginate staminodia : capsule \
inch long, including the short stout style, sessile, acute at base; cells 6 -8-seeded :

seeds nearly a line long.— Proc. Calif Acad. ii. 6. B. grandiflm-a, var. macropnda,
Torr. Pacif. R Rep. iv. 149. B. Torreyi, Wood, Proc. Philad. Acad. 1868, 172.

A very common species about San Francisco and through Central California, from Mendocino
County (sandy plains near Fort Bragg, Bolander) to Monterey.

++ ++ Flowers subcapntate, on short pedicels.

4. B. congesta, Smith. Corm often deep-seated : scapes 2 to 4 feet high,
smooth ; leaves 2 to 6 lines broad, carinate, glaucous : umbel often more or less pro-

duced into a short dense raceme : pedicels 6 to many, 1 to 3 lines long : perianth 8
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or 9 lines long, the oblong-lanceolate segments twice longer than the tube : antliers

very nearly sessile, deeply emarginate at each end, 2 to 3 lines long : staminodia
deeply cleft, exceeding the anthers : capsule sessile, ovate, 5 lines long including the
short thick style ; cells several-ovuled, usually 1-seeded : seed 2 lines long. — Trans.

Linn. Soc. x. 3, t. 1 ; Baker, 1. c. 377. Dichelostemma congestum, Kunth, Enum.
iv. 470; Wood, 1. c. 173.

From San Francisco to Washington Territory, common.

5. B. multiflora, Benth. Much resembling the last, but the corm less deeply
seated, and llowering a month or two earlier : scape a foot or two high, somewhat
scabrous ; umbel not produced : staminodia entire, broad and obtuse, about equalling

the anthers : seeds several in each cell. — PI. Hartw. 339 ; Baker, 1. c. ; Hook. f.

Bot. Mag. t. 5989. B. parvijlora, Torr. & Gray, Pacif. R. Rep. ii. 125 ; Wood. 1. c.

172. B. grandijlora, var. hrachypoda, Torr,, same, iv. 149.

From the Sacramento Valley to Oregon, and in the Sierra Nevada.

"*-- "(- Stam,ens 6, the inner with a free lanceolate appendage on each side, the

outer ones naked : flowers subcapitate ; segments little longer than the tube.

6. B. capitata, Benth. Leaves a foot long or more, 2 to 10 lines wide, cari-

nate, iisiially glaucous : scape a foot or two high, sometimes much shorter than the

leaves : flowers few to many, nearly sessile, or on pedicels 1 to 6 lines long : perianth

rather broadly funnelform, 6 to 10 lines long, from blue or purple to white : inner

anthers nearly sessile, linear, 2 lines long, slightly shorter than the oblong-lanceolate

appendages ; the outer smaller, on short naked filaments broadly dilated at base :

capsule ovate, sessile, 3 lines long, beaked by the slender style nearly as long : seeds

several in each cell, 2 lines long. — PI. Hartw. 339. Hookera pulchella, Salisb.

Parad. t. 117? Dichelostemma capitata, Wood, 1. c. 173. Milla capitata, Baker,

1. c. 381 ; Oliver, Hook. Bot. Mag. t. 5912.

Frequent through California from San Bernardino northward ; also eastward in the mountains
to S. Utah. February to May.

* * Stamens in 2 roivs (except in n. 8), with more or less distinctly versatile

anthers and naked filaments : capsule stipltate : perianth-tube mostly narrow,

equalling or longer than the segments.— Seubertia.

-K- Perianth broadly tubular : flowers subcapitate.

7. B. Douglasii, Watson, 1. c. 237. Leaves 2 to 6 lines broad, carinate : scape

smooth, a foot or two high, erect and usually stout : pedicels few to many, 1 to 12

lines long : perianth 8 to 12 lines long, blue ; tube subsaccate, about equalling the

lobes : anthers oblong, a line long ; the lower on the throat opposite the outer seg-

ments, the upper on the inner segments, on a short free filament which forms below

a prominent wing within the tube : capsule ovate, 3 lines long, a little exceeding the

stipe and the slender style : seeds several in each cell.— Triieleia grandiflora, Lindl.

Bot. Reg. under t. 1293; Hook. Fl. Bor.-Am. ii. 186, t. 198, B. B. grandijiora,

Torr. in Stansb. Rep. 397. Milla grandiflora, Baker, 1. c. 380.

Washington Territory and Oregon, and eastward to W. Wyoming and the Wahsatch
;
probably

to be found in Northern Califomia.

•*-- -h— Perianth more or less attenuate at base : umbel open.

++ Flowers blue or purjjUsh, rarely white.

8. B. Bridgesii, Watson, 1. c. Scape a foot high or more : pedicels 10 to 20,

I to 2 inches long : perianth 12 to 15 lines long, the tube very narrow and exceed-

ing the lobes : stamens in one row on the throat, the nearly equal filaments dilated

downward, 1| lines long : anthers linear, 2 lines long : capsule ovate, 4 lines long,

shorter than the stipe, beaked by the very slender style : seeds 2 or 3 in each cell,

1^ lines long.
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Collected by JFilliam Bridges (n. 338), in Central California ; near Chico {Mrs. J. Bidwcll)
;

other specimens are in herb. Gray, but the collectors and locality are uncerbiin.

9. B. laxa, Watson, 1. c. Scapes smooth or scabrous, ^ to 2 feet high, erect

:

pedicels few to many, 1 to 3 inches long: perianth very narrow below, 12 to 20
lines long, the tube equalling or exceeding the lobes : anthers oblong to linear, H to

2 1 lines long, on very slender short or more or less elongated filaments, the upper
on the throat opposite the inner segments, the lower on the tube : capsule on an
elongated stipe, oblong, 4 to 6 lines long, beaked by the rather short thick style :

seeds several in each cell, a line long. — Triteleia laxa, Benth, in Trans. Hort. Soc.

i. 413, t. 15; Lindl, Bot. Reg. t. 1685. Seubertia laxa, Kunth, Enum. iv. 475.

Milla laxa. Baker, 1. c. 384. Flowers sometimes white.

In the Coast Ranges from Humboldt County (Rattan) to San Francisco,

10. B. peduncularis, Watson, 1. c. Scapes erect, slender, 1 to 2 feet high,

smooth : pedicels 10 to 20, very slender, 2 or 3 inches long : perianth 6 to 9 lines

long, the lobes a little exceeding the turbinate tube : anthers narrowly oblong, \^
lines long, the lower sessile on the tube, the upper on short hlaments upon the inner

segments : capsule on a stipe a line or two long, beaked by the short style ; cells 3 -
5-seeded.— Triteleia peduncularis, Lindl. Bot, Keg. under t. 1685. Milla peduncu-
laris. Baker, 1. c. 384.

Apparently rather rare ; collected by Doiiglas, Fremont, and in Lake County by Dr. Torrey.

++ ++ Flow&rs yellow^ with brown nerves.

11. B. crocea, Watson, 1. c. 238. Leaves 2 to 6 lines broad : scape rather stout,

a foot high or more, smooth : bracts narrowly linear, acuminate, elongated : pedicels

6 to 15, slender,^ to 2 inches long : perianth 7 to 9 lines long, the segments rather

exceeding the turbinate tube : anthers scarcely a line long, on short filaments slightly

dilated downward, the lower nearly sessile on the tube, the upper on the inner seg-

ments : ovary pubescent on the angles : capsule obovate, on a short, stipe, rather

abruptly narrowed into the style ; cells 4-seeded. — Seuhertia crocea, Wood, Proc,

Acad. Philad. 1868, 172. Milla crocea. Baker, 1. c. 384.

Near Yreka, Siskiyou County, Wood, Greene. In flower, May and June.

12. B. gracilis, Watson, 1, c. Leaves solitary, 1 to 3 lines broad, exceeding
the slender scape, which is 2 to 4 inches high, purplish and scabrous : bracts short,

lanceolate : pedicels rather few, a half to an inch long : perianth 5 to 7 lines long,

deep yellow with brown nerves, the narrow segments about equalling the narrow
tube : anthers half a line long, on very slender elongated filaments inserted near the
throat : capsule ovate-oblong, on a slender stipe, attenuate into the narrow style ;

cells 2-seeded.

On Spanish Peak, Plumas County, near Gold Lake, Mrs. R. M. Austin.

* * * Stamens in one row, with deltoid or wing-dilated filaments and versatile

anthers: capsule stipitate: perianth-tube turbinate, about half as long as the
segments : pedicels more or less elongated.— § Calliprora,

13. B. izioides, Watson, 1, c. Scape mostly erect, 3 inches to 2 feet high,

usually scabrous : pedicels few to many, usually an inch or two (sometimes 3 or 4
inches) long : perianth yellow or yellowish, more or less tinged with purple, or

nearly white, with a brown midvein (often double or triple), 5 to 10 lines long :

filaments winged their whole length, the inner ones longest ; the narrow cusps of
the wings usually equalling the oblong anthers (a line long or less) : capsule ovate-
oblong, with a short narrow beak, on a stipe 2 or 3 lines long : seeds several in each
cell, a line long.— Ornithogahim ixioides. Ait. f. Hort. Kew. ii. 257. Calliprora
lutea, Lindl. Bot. Reg. t. 1590 ; Hook. Bot. Mag. t. 3588. Themis ixioides, Salisb.

Calliprora aurantea, Kellogg, Proc. Calif. Acad. ii. 20. Milla ixioides, Baker, 1. c.

383,
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Frequent from Santa Barbara and Fort Tejon to Oregon ; also in the Sierra Nevada to an alti-

tude of 9,000 feet.

14. B. lactea, Watson, 1. c. Scapes usually a foot or two high, smooth or sca-

brous : pedicels few to many, slender, |^ to 2 inches long : perianth white with a

green raidvein, or sometimes purplish, 4 or 5 lines long : filaments equal, deltoid,

usually about a line long : anthers small, oblong, yellow or purple : capsule subglo-

bose, abruptly beaked by the short slender style ; stipe usually a line or two long :

seeds 2 to 6 (ovules 8 or 10) in each cell, a line long. — Hesperoscordum hyacinthi-

iium, Lindl. Bot. Reg. under t. 1293. H. lacleum, Lindl. 1. c. t. 1639; Wood, 1. c.

171. H. Lewisii, Hook. Fl. Bor.-Am. ii. 185, t. 198. Allium ladeiim, Benth. PI.

Hartw. 339, Veatchia crystallina, Kellogg, 1. c. ii. 11. Milla hyacinthina, Baker,

1. c. 385. Allium Tilingi, Eegel, All. Monogr. 124.

Var. lilacina, Watson, I. c. A stout form, with large flowers (5 to 7 lines long),

from white becoming more or less tinged with lilac.

Frequent through California, from Monterey to British Columbia ; above Carson City {Ander-
son) ; Plumas County, Mrs. Austin. The variety from Mendocino and Humboldt Counties.

6. STEOPHOLIRION, Ton.

Perianth persistent, rose-colored, short-funnelform, contracted at the throat, tlie

6-saccate and 6-angled tube nearly equalling the spreading 1 -nerved segments.

Stamens 3, on the throat opposite the inner segments, alternate with 3 ligulate,

emarginate staminodia ; filaments very short, with a lanceolate wing each side

;

anthers linear-sagittate, basifixed. Ovary nearly sessile, with short persistent style
;

cells 4-ovuled. Capsule ovate, acuminate, on a short stipe. Seeds angled, black,

usually one in each cell. — Scape elongated and climbing, from a coated conn, bear-

ing a many-flowered umbel with jointed pedicels ; leaves broadly linear. A single

Californian species. — Rnpalleya, Moriere.

1. S. Californicum, Torr. Corm nearly an inch in diameter: leaves a foot

long or more, 4 to 6 lines broad, carinate : scape roughish, 2 to 4 (or even 12) feet

long, lax and often twining over bushes: pedicels numerous (15 to 30), slender,

mostly a half to an inch long : perianth 5 or 6 lines long, with oblong-lanceolate

segments : anthers 2 lines long, equalling the lanceolate acute wings and narrow

often pubescent staminodia : capsule 4 lines long, including the style, narrowed at

base: seed 2 lines long. — Pacif. R. Rep. iv. 149, t. 21, RupalJeya volubilis,

Moriere, Bull. Soc. Linn. Norm. viii. 313, & plate. Dicholestemma Californica,

Wood, Proc. Acad. Philad. 1868, 173. Brodicea volubilis, 'Bdkex,So\ixi\. Linn. Soc.

xi. 377 ; Hook. f. Bot. Mag. t. 6123.

Common in the foothills of the Sierra Nevada, from Mariposa County northward, and in the

valley of the Sacramento.

6. BREVOORTIA, Wood.

Perianth persistent, deep scarlet, rather broadly tubular, shortly 6-saccate at the

truncate base, slightly constricted above, the short yellowish segments erect or

sometimes reflexed, faintly 1-nerved. Stamens 3, on the throat opposite to the inner

segments, alternate with 3 very broad truncate corona-like staminodia ; filaments

very short, naked ; anthers narrowly oblong, basifixed, emarginate at each end. Ovary

stipitate, with elongated persistent style ; cells 4 - 6-ovuled. Capsule triangular-

ovate, acuminate. Seeds angled, black.— Scape erect, from a coated corm, bearing

a few-flowered umbel with jointed pedicels ; leaves linear. A single species.— Proc,

Philad. Acad. 1867, 82.
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1. B. COCCinea, Watson. Conn 6 to 9 lines in diameter, with reticulated and

somewhat fibrous coats, and often with lateral bulblets : leaves a foot or two long or

more, 2 to 4 lines wide, carinate, glaucous : scape slender, erect, 1 to 3 feet high,

bearing an umbel of 6* to 15 flowers : pedicels 6 to 12 lines long or more, slender

:

perianth 12 to 16 lines long; the segments ovate, 2 or 3 lines long, greenish-yellow :

anthers equalling the limb ; staminodia a half shorter, yellow : capsule on a stipe 2

or 3 lines long, ovate-oblong, attenuate upward into the somewhat persistent style :

seeds 2 lines long.— Proc. Am. Acad. xiv. 239. £. Ida-Maia, Wood, 1. c. Brocliaea

coccinea, Gray, Proc. Am. Acad. vii. 389; Baker, Journ. Linn. Soc. xi. 378; Hook.

f. Bot. Mag. t. 5857.

In rich soil in the mountains from Humboldt to Shasta Counties ; flowering in May and June.

A showy species, very distinct in its coloring.

7. ANDROSTEPHIUM, Toit.

Perianth persistent, pale lilac or purplish, funnelform, 6-cleft, the cyliudric tube

nearly equalling or shorter than the spreading narrowly oblong 1-nerved segments.

Stamens in one row on the throat, the filaments united to form a tubular corona

with erect bifid lobes alternate with the oblong versatile anthers. Ovary ovate,

sessile, with elongated persistent style. Capsule subglobose, triquetrous. Seeds

several in each cell, large, black.— Scape from a somewhat fibrous-coated corm,

bearing a few-flowered umbel with inarticulate pedicels ; leaves narrowly linear,

channelled. Only two species. — Bot. Mex. Bound. 218.

1. A. breviflorum, Watson. Corm small: leaves scabrous, a line broad or

less : scape ratlier stout, 4 to 12 inches high, scabrous especially below: flowers 3

to 12, on pedicels | to H inches long, light purple, about half an inch long, the tube

much shorter than the segments ; corona half the length of the limb or more, its

lobes equalling or shorter than the anthers (1|^ lines long) : capsule broader than

long (4 or 5 lines), somewhat deeply 3-lobed : seeds 3 or 4 lines long, usually 6 in

each cell. — Am. Naturalist, vii. 303.

On gravelly hills near Fort Mohave, rare {Dr. J. G. Cooper, in fruit in February), and eastward

to S. Utah, Mrs. Thompson, Bishop, Parry. The second species {A. violaceiim, Torr.) is found
from Texas to Western Kansas, and differs especially in its larger flowers on shorter pedicels, the

tube of the perianth comparatively longer and nearly ecpialling the limb, and the crown exceeding

the anthers ; scape usually very low.

8. LEUCOCRINUM, Nutt.

Perianth, salver-form with a very slender elongated tube, white, persistent ; seg-

ments narrowly lanceolate, several-nerved. Stamens 6 ; filaments filiform, inserted

below the throat ; anthers linear, attached near the base, introrse. Ovary sessile,

ovate-oblong : style persistent, elongated and filiform, equalling the stamens, tubu-

lar, the orifice somewhat expanded and slightly 3-lobed : ovules several in each cell.

Capsule triangular-obovate, subcoriaceous, loculicidally dehiscent. Seeds obovate,

strongly angled, with a dull black testa. — Acaulescent, with a short deep-seated

rhizome and fleshy roots, narrowly linear leaves surrounded at base by scarious

bracts, and a central sessile umbel of showy fragrant flowers ; floral bracts sheathing

the pedicels. A single species.

1. L. montanum, Xutt. Leaves 8 to 12 or more, flat and rather thick, 4 to 8

inches long and 1 to 3 lines broad, the narrow underground bases (1 to 3 inches

long) surrounded by broad scarious acutish bracts ; inner bracts very narrow : flowers

4 to 8, on short pedicels (6 to 18 lines long) from the summit of the rhizome : tube
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of the perianth an inch or two long ; segments 6 to 9 lines long : anthers 2 or 3
lines long : capsule somewhat wrinkled, truncate above, 3 or 4 lines long : seeds 4

to 6 in each cell. — Gray, Ann. Lye. N^. York, iv. 110; Kunth, Enum. iv. 151
;

Watson, Bot. King Exp. 349, t. 36,' fig. 1 - 3.

In low valleys from Northeastern California to Colorado ; near Yreka, in moist alkaline soil on
Shasta River {E. L. Greene) ; Lassen County {Mrs. R. M. Austin) ; in dry sandy soil near Carson
City and in Humboldt Valley, Anderson, IVatson. Blooming in early spring, the pure white and
very fragrant flowers appearing j ust above the ground.

9. CAMASSIA, Lindl. Camass.

Perianth of 6 distinct oblanceolate 3-7-nerved segments, somewhat spreading,

blue (or white), persistent. Stamens 6, on the base of the perianth, shorter than

the segments ; filaments filiform-subulate ; anthers linear-oblong, versatile. Ovary

sessile, ovate : ovules several in each cell : style filiform, slightly trifid at the apex,

the base persistent. Capsule subglobose or oblong-obovate, 3-lobed and angled,

thick-membranaceous, loculicidally 3-valved. Seeds several in each cell, ovate, often

more or less compressed or angled, with a thin black and shining wrinkled testa. —
Scape slender, from a tunicated bulb ; flowers in a simple raceme, with narrow

scarious bracts
;
pedicels jointed at the summit ; leaves linear.

An American genus of only two species (the second in the Atlantic States), allied to Scilla of

the Old World, to which genus it has been referred.

1. C. esculenta, Lindl. Scape stout, a foot or two high, from a bulb often an

inch in diameter : leaves usually shorter than the scape, carinate, 3 to 8 lines broad :

raceme loosely 10-20-flowered
;
pedicels 3 to 12 lines long, mostly shorter than the

narrowly attenuate bracts : fiowers from dark blue to nearly white, 7 to 15 lines long;

the segments 3-, 5- or 7-nerved : ovary oblong-obovate ; ovules 16 to 18 in each

cell : style about equalling the perianth, the stamens usually a third or fourtli shorter :

capsule oblong-obovate, somewhat attenuate at base, 6 to 12 lines long: seeds 1^
lines long. — Bot. Reg. xviii. t. 1486; Torr. Pacif. R. Rep. iv. 147; Lem. Fl.

Serres, t. 275. Phalangium Quamash, Pursh. Scilla esculenta, Hook. Bot. Mag.
t. 2774 (white var.).

In meadows and marshes from Middle California (Punta de los Eeyes, Bigelow ; Mariposa
County, Torrey, &c.) to Washington Territoiy ; also in the Wahsatch Mountains and northward.

The bulb is largely collected for food by the Indians. The eastern species (C. Fraseri, Torr.) has

smaller light-blue flowers, more slender pedicels, and a short acutely angled subglobose capsule.

10. HESPEROCALLIS, Gray.

Perianth regular, white, persistent, funnelform, 6-cleft, the narrowly spatulate

segments nearly equal, somewhat spreading, closely 5 - 7-nerved, twice longer than

the cylindrical tube. Stamens 6, on the throat ; filaments equal, shorter than the

segments, filiform ; anthers versatile, linear. Ovary sessile, oblong : ovules numer-

ous : style filiform, equalling the perianth, persistent ; stigma depressed-capitate.

Capsule subglobose, deeply 3-lobed, membranaceous, loculicidally dehiscent. Seeds

horizontal, flattened, in 2 rows in each cell, with dull black thin testa. — Stem

stout, somewhat leafy, from a tunicated bulb ; leaves linear ; flowers large, in a sim-

ple raceme, with conspicuous scarious bracts
;
pedicels jointed at the summit. —

Proc. Amer. Acad. vii. 390. A single species.

1. H. undulata, Gray, 1. c. Bulb ovate : leaves somewhat fleshy, carinate with

more or less undulate margin, a foot long and 3 to 6 lines wide, the 2 or 3 canline

ones shorter: stem a foot or two high, 5-8-flowered: bmcts dilated, acuminate,
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twice longer than the pedicels which are 3 to 6 lines long : perianth 1 1 to 2 inches

long, the segments 3 or 4 lines broad : capsule half an inch long, acute with the

base of the style : seeds thin, 2^ to 3 lines broad.— Am. Journ. Sci. 2 ser. 1. c. 427 ;

Baker, Journ. Linn. Soc. xi. 360.

Colorado Desert, near Fort Yuma (Schott) ; near Fort Mohave, in gravelly soil (Cooper) ; at

Jessup's Rapids, Newberry. Flowering in March and Ai)ril ; bulb eaten by the. Indians.

11. HASTINGSIA, Watson.

Perianth white or greenish, lax and becoming scarious but persistent, of 6 distinct

oblong closely 3- (apparently 1-) nerved segments. Stamens 6, adnate to the base

of the segments ; anthers linear-oblong, versatile. Ovary ovate, very shortly stipi-

tate ; style short, persistent ; cells 2-ovuled. — Stem naked or sparingly leafy, from

a coated bulb, bearing a densely many-flowered sparingly panicled raceme, with

small scarious bracts ; leaves flat, linear
;
pedicels very short, stout, jointed at the

summit. A single species. — Proc. Amer. Acad. xiv. 217.

1. H. alba, Watson, 1. c. 242. Bulb membranously coated or the outer coats

somewhat tibrous : stem and branches erect, often stout, 2 feet high or more : leaves

flat, elongated (12 to 18 inches long), 2 to 6 lines broad : racemes elongated, usually

dense : pedicels (a line long or less) much shorter than the very narrowly acuminate

bracts : flowers white or somewhat tinged with green or pink, 2 or 3 lines long :

mature fruit unknown.

—

Schoenolirion album, Durand, Journ. Acad. Philad. 2 ser.

iii. 103 ; Gray, Amer. Naturalist, x. 552.

In the Sierra Nevada from Nevada and Plumas Counties and northward to Siskiyou (in meadows
on Shasta River, Wood, Greene), in swamps of the Red Mountains, Humboldt County (Bolander),

and frequent on the Klamath River, V. Rattan. The genus commemorates the continued active

interest and liberal generosity of Hon. S. Clinton Hastings, of Sau Francisco, in behalf of the
" Botany of California.

"

12. CHLQUOGALUM, Kunth. Soap-plant. Amoi.e.

Perianth white or pinkish, persistent and at length twisted over the ovary, of 6

distinct oblong or narrowly ligulate segments, more or less spreading, with 3 close

but distinct greenish or purplish nerves down the middle. Stamens 6, .somewhat

shorter than the segments, adnate to their base ; anthers versatile, linear-oblong.

Ovary sessile or very nearly so, subglobose : ovules a pair in each cell, ascending :

style filiform, slightly 3-cleft at the apex, deciduous. Capsule thick-membranous,

broadly turbinate, 3-lobed, loculicidally dehiscent. Seeds 1 or 2 in each cell, obovate,

with a close thin somewhat rugose blackish testa. — Stem stout, scarcely leafy, from

a fibrous or membranously coated bulb, bearing a spreading sparingly branched

racemose panicle with small scarious bracts ; leaves linear, somewhat fleshy and

flaccid, the margins more or less undulate
;

pedicels scattered, jointed at the sum-

mit. Only the following species.

* Perianth-segments narrowly ligulate, spreading widely from the base in the

open flower : pedicels nearly equalling the flov;ers.

1. C. pomeridianum, Kunth. Bulb large, oblong-ovate, densel}-^ covered with
coarse brown fibres : stem and spreading panicle 1 to 3 feet high, brownish : leaves

broadly linear, 6 to 18 inches long, 4 to 10 lines broad, carinate and the margin
strongly undulate ; the cauline one or two much shorter and attenuate : pedicels

slender, ascending, 2 to 9 lines long, much exceeding the bracts : perianth-segments

8 to 10 lines long, Avliite, purplish-veined : capsule 3 lines long, the valves pinnately
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nerved: seeds 1| to 2 lines long.— Enum. iv. 682; Torr. Mex. Bound, t. 60.
Scilla, DC. ; Red. Lil. t. 421. Anilvericnm, Ker, Bot. Eeg. t. 564. Phalangium,
Don in Sweet, Brit. Fl. Gard. 2 ser. t. 381. Ornithogalum divaricatum, Lindl'
Bot. Reg. xxviii. t. 28.

In the valleys and foothills from the Upper Sacramento (McCumbers, Newberry) to the Stanis-
laus, Monterey and Santa Barbara (Cassetas Pass, Rot.hrock). The bulb is one to four inches in
diameter, covered with a thick coat of coarse dark brown fibres. It is frequently used as a sub-
stitute for soap, and the bulbs of the other species probably possess the same detergent qualities.
The flowers open only after midday, whence the specific name.

* * Perianth-segments oblong-oblanceolate, somewhat spreading from above the
base : pedicels very short.

2. C. parviflonim, Watson. Bulb smaller (an inch thick), with thin mem-
branous coats, the outer dark-colored : stem erect (2 feet high), with slender divari-

cate branches : leaves narrowly linear and grass-like (2 or 3 lines broad), with undu-
late margins : pedicels very short (rarely 1 or 2 lines long), mostly shorter than the
bracts : flowers 3 or 4 lines long, pinkish : capsule small (scarcely 2 lines in diame-
ter). — Proc. Amer. Acad. xiv. 243.

In Cajon Valley, near San Diego (Z). Cleveland); flowering in May and June. The bulb-coats,
as in the next species, show none of the fibrous character which is so conspicuous in C. pomeridi-
anum.

3. C. angustifolium, Kellogg. Bulb short-ovoid, membranously coated : stem
1^ to 3 feet nigh, light green, with spreading branches : leaves linear-lanceolate, 4
to 8 inches long, 2 to 5 lines broad, flat or nearly so, becoming revolute : pedicels a
line or two long, about equalling the bracts : flowers white with yellowish green
lines, 5 or 6 lines long : ovary oblong-ovate, shortly stipitate. — Proc. Calif. Acad,
ii. 105, fig. 30.

Dr. Kellogg's description and figure were based upon cultivated specimens said to have been
originally from Shasta ; it has also been collected by Prof. Wood, on gravelly hills near Yuba,
and is probably not rare on the upper Sacramento.

13. ODONTOSTOMUM, Torr..

Perianth white or yellowish, somewhat persistent, tubular with a spreading or

reflexed 6-parted limb ; segments oblong, about equalling the cyliiidric 1 2-nerved

tube, the outer 5-7-nerved, the inner 3-5-nerved. Stamens 6, on the throat,

alternating with as many very short linear staminodia ; filaments very short, nar-

rowly subulate, slightly unequal ; anthers ovate-quadrate, basifixed, dehiscent at the

summit. Ovary globose, sessile : ovules a pair in each cell, ascending : style fili-

form, slightly 3-cleft at the apex, deciduous. Capsule triangular-obovate, 3-lobed,

loculicidally dehiscent. Seeds solitary, obovate, with a close thin dark brown some-

what rugose testa. — Stem leafy at base, from a fibrous-coated corm, bearing an

open racemose panicle with small scarious bracts ; leaves flat, broadly linear
;
pedi-

cels bracteolate in the middle, not jointed. A single species.— Pacif. R. Rep. iv.

150, t. 24.

1 . O. Hart'OV'egi, Torr. 1. c. Corm deep-seated, an inch in diameter : stem a

foot or two high, branching from near the base : leaves sheathing at base, 4 to 9

inches long and 3 to 6 lines broad; the.cauline short and attenuate: bracts and
bractlets very narrow or filiform, about equalling the slender pedicels (1 to 6 lines

long or more) : flowers rather numerous, 4 to 6 lines long, the segments at length

strictly reflexed : style equalling the tube : capsule nearly 2 lines long (broader than

high). — Baker, Journ. Linn. Soc. xi. 436.

In the foothills of the Sierra Nevada, Butte to Amador Counties. Rarely collected ; flowering

ill April.



Smilaciim. LILIACE^. 161

14. SMILACINA, Desf. False Solomon's Seal.

Perianth persistent, of G distinct spreading white 1- (rarely 3-) nerved segments.

Stamens 6 ; filaments subulate, inserted at the base of the segments ; anthers rounded

or oblong, versatile, introrse. Ovary sessile, ovate, 3-celled : style short and thick,

3-lobed at the summit, persistent : ovules 2 in each cell, usually collateral. Fruit

a berry, globose, 1 - 3-seeded. Seeds subglobose, with thin testa and horny albu-

men.— Stems simple, leafy, from running rootstocks, bearing a terminal raceme or

panicle of small flowers with minute bracts ; leaves alternate, mostly sessile, oblong

or lanceolate, many-nerved
;

pedicels jointed at the summit.— Tovaria, Necker

;

Baker, Journ. Linn. Soc. xiv. 304.

A genus of 19 species, of eastern Asia and North America from the Arctic Ocean to Guatemala.
Seven species are exclusively Asiatic, and as many more belong to Mexico and Central America,
while two are common to the northern jwrtions of both continents. Nccker's name for the genus
is the older and has been adopted by Mr. Baker in his revision ; as, however, a genus Tovaria
liad already been established in another order, it seems best, in order to avoid confusion, to retain

Desfontaine's familiar name.

* Floiuers panicled, very small : stamens exceeding the oblong-lanceolate perianth-

segments.

1. S. amplexicaulis, Nutt. Eootstock stout, elongated : stem 1 to 2^ feet

high, covered with a short spreading pubescence or rarely glabrous : leaves ovate to

lanceolate, 3 to 7 inches long, strictly sessile and amplexicaul or sometimes with a

very short dilated clasping petiole, acute, rounded at base, usually with somewhat of

a very short spreading stiff pubescence : panicle sessile or shortly peduncled, oblong,

2 to 6 inches long
;

pedicels solitary, very short (usually less than a line long) :

perianth less than a line long : filaments more or less broadly subulate, often broader

than the segments : style nearly as long as the ovary : berry light red finely dotted

with purple, 2 lines or more in diameter, usually 1 -seeded : seed whitish, 1| lines

broad. — Journ. Philad. Acad. vii. 58. S. racemosa, var. amplexicaulis, Watson,
Bot. King Exp. 345. Tovaria racemosa, Baker, 1. c. 570, in part.

In the Coast Kanges (Monterey County, Brctver) and SieiTa Nevada to the Biitish boundary,
and in the mountains eastward to Utah and New Mexico. It diffei's from the eastern S. racemosa
most evidently in its usually sessile leaves more abruptly rounded at base and less distinctly or
not at all acuminate, in its much longer style, and considerably smaller seeds. In the Coast
Ranges it usually has a larger and broader panicle, the leaves not unfi-equently somewhat petio-

late and occasionally shoi'tly acuminate. Specimens collected near Oakland (Sanborn, Brcicer)

have softer and longer pubescence, pedicels slender and 1 to 2^ lines long, the stamens twice
longer than the perianth, and the ovary narrowed toward the base.

* * Flowers larger, in a simple few-flowered raceme : stamens shorter than the

segments.

2. S. sessilifolia, Nutt. Eootstock slender : stem a foot or two high, usually

flexuous above : leaves lanceolate, 2 to 6 inclies long, acute or acuminate, sessile and
clasping, usually flat and spreading, more or less puberulent : raceme open, sessile or

shortly peduncled, the spreading solitary pedicels 2 to 7 lines long : perianth-segments

1| to 4 lines long, lanceolate, i-arely 3-nerved : stamens half as long : style nearly

equalling the ovary : berry nearly black, globose, 3 to 5 lines in diameter, 1-3-
seeded : seeds brown, subovoid, 1 ^ lines long. — Tovaria sessilifolia, Baker, 1. c.

5G6. S. stellata, Watson, Bot. King Exp. 345, mainly.

Frequent in the mountains on stream-banks and in damp places, from Monterey County to
British Columbia and eastward to tlie Wahsatch. It has been usually confounded with the fol-

lowing species, which it sometimes closely approaches.

3. S. Stellata, Desf. Near the last : leaves usually ascending and folded,

closely clasping the stem : pedicels of the shorter and more crowded raceme only a
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line or two long : segments of the perianth 2 or 3 lines long. — Tovaria stellata,

!Necker ; Baker, 1. c. 565.

In the Rocky Mountains from British America to New Mexico and eastward to tlie Atlantic
;

aid© ajiparently on the eastern side of the Sierra Nevada from Klamath Valley (Cronkhitc) to

Carson City, Aiidcrson, Bloomer,

15. MAIANTHEMUM, Weber. Dwarf Solomon's Seal.

Perianth-segments and stamens 4. Filaments filiform. Ovary 2- (or rarely 3-)

celled and stigma 2-lobed. Dwarf, with 2 (rarely 3) ovate- to lanceolate-cordate

mostly petioled cauline leaves, and often a single long-petioled leaf from the root.

Otherwise as Smilacina. Flowers in a usually simple raceme
;
pedicels solitary or 2

or 3 together.

Only two species, one of which is peculiar to the Atlantic States.

1. M. bifolium, DC, var. (?) dilatatum, Wood. Glabrous : stem often stout,

3 inches to a foot high, from a slender running rootstock, flexuous above : leaves

(2 or 3) ovate- or subreniform-cordate, with a deep sinus and rounded auricles,

acute or acuminate, 2 to 4 inches long, on petioles | to 2^ inches long, the upper
jjetiole much the shorter; the third leaf, when present, sessile, narrower, usually

cuneate at base : raceme pedunculate, | to 2 inches long, simple or somewhat panicu-

late at base
;
pedicels a line or two long : perianth white, the segments oblong-

obovate, 1 to 1^ lines long, becoming deflexed : stamens a third or a half shorter:

style stout, shorter than the ovate ovary : berry red, globose, 1 - 4-seeded, about 3
lines in diameter: seed ovate, brown, over 1^ lines long.— Proc. Philad. Acad.
1868, 174. Convalloiia bifolia, var. Kamtschatica, Cham. & Schlecht. in Linnrea,

vi. 587.

Frequent in the Coast Ranges, in swampy places, from Marin County northward to Alaska
;

also in eastern Siberia and Japan. The ordinary Euiopean and Asiatic form differs in its lower
and more slender habit, narrower and more attenuate leaves, which with the petioles are more or

less pubescent, and a more slender style ; the flowers, fruit, and seeds are also somewhat smaller.

16. NOLINA, Michx.

Flowers polygamo-dioecious, small. Perianth persistent, of 6 distinct whitish

oblong-lanceolate 1-nerved segments. Stamens 6, included, near the base of the

segments, mostly abortive or wanting in the fertile flowers ; filaments very short,

filiform ; anthers cordate-ovate, versatile, introrse. Ovary sessile, deeply 3-lobed,

rudimentary in the sterile flowers ; ovules 2 at the base of each cell ; stjdes very

short, distinct and recurved or slightly coherent, stigmatic on the inner side. Cap-

sule mostly membranaceous and somewhat inflated, subglobose, lobed nearly to the

middle, loculicidal or the thin walls usually bursting irregularly and often before

the maturity of the seed. Seeds solitary, globose to ovate-oblong, with a close thin

light-colored slightly wrinkled or reticulated testa.— Perennials, with a thick woody

caudex or trunk (often elongated with a much dilated base), numerous narrowly

linear and mostly rigid serrulately margined leaves, and a stout nearly naked flow-

ering stem bearing a compound racemose many-flowered panicle, the main branches

subtended by foliaceous long-attenuate bracts; pedicels solitary, short, jointed

usually near the base, subtended by minute scarious bracts.— Watson, Proc. Amer.

Acad. xiv. 246. Beaiicarnea, Lemaire ; Baker, Trim. Journ. Bot. x. 323.

A genus of about a dozen species, of Mexico and the southern borders of the United States,

many of them only imperfectly known.
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* Fruit inflated, the cells not burst by the maturing/ seed.

1. N. Bigelovii, Watson, 1. c. Leaves flat, nearly an inch wide above the broad

deltoid base, not carinate, 3 or 4 feet long, the margin roughish :
" scape 3 feet

high "
: branchlets of the compound panicle slender, an inch or two long : perianth-

segments a hne long : fruiting pedicels very slender, 2 to 4 lines long, jointed near

the middle : fruit very thin, 4 or 5 lines in diameter, deeply emarginate at both

ends : seeds ovate-oblong, 2 lines long, whitish, slightly reticulated. — Dasylirioii

Bigelovii, Torr. Pacif. R. Bep. iv. 151. Beaucarnea Bigelovii, Baker, 1. c. 326.

On mountain-sides above Williams River in W. Arizona, and likely to occur in the mountains

of San Bernardino County bordering the Colorado Desert. The characters of the caudex and

llowering stem are unknown.

2. N. Parryi, Watson, 1. c. Caudex 3 to 6 feet high : leaves resembling those

of the last species, but thicker and somewhat concave above, especially toward the

stout apex, very strongly serrulate on the margin : branchlets of the panicle and the

pedicels stouter: perianth-segments 1| lines long: fruit 6 lines in diameter, rather

more thickly membranous : seeds subglobose, the very thin transparent testa tinely

and irregularly wrinkled.

On the western border of San Bernardino Desert, Br. C. C. Parry, 1876.

* * Fruit smaller and soon bursting, leaving the globose seeds exposed.
"*

3. N. Palmeri, Watson, 1. c. Leaves as in the preceding, flat, very strongly

serrulate : flowering stem smooth and glabrous : panicle very narrow, 3 feet long,

the partial panicles pyramidal, oidy 3 inches long or less, and the branchlets an inch

long
;
primary bracts large and dilated : pedicels 2 lines long : flowers very small,

the segments less than a line long : stigmas upon a short style : fruit 2 lines broad

before rupture : seeds globose, with very thin transparent smoothish testa.

Near the southern border, in the Tantillas Mountains, Lower California, Dr. E. Palmer, 1875.

17. YUCCA, Linn. Spanish Bayonet.

Perianth large and campanulate, or spreading, of 6 white or whitish somewhat

persistent ovate-lanceolate many-nerved segments woolly at the apex. Stamens in-

cluded, adnate to the base of the segments ; filaments clavate, often papillose

;

anthers short, oblong, sagittate or didymous, versatile, introrse. Ovary sessile,

oblong or subglobose ; stigmas 3, emarginate and more or less connate, sessile or on

a stout tubular persistent style. Fruit more or less fleshy and baccate, or a dry and

septicidal or loculicidal capsule, the cells incompletely divided by a partition in-

truded from the back. Seeds numerous, in 2 rows in each cell, flat, horizontal, with

thin black testa. Embryo diagonal, straight or curved. — Caudex woody, soft and

fibrous, simple or branched, very short or becoming tall and palm-like, bearing the

sessile or pedunculate inflorescence or often a tall bracteate flowering stem ; leaves

numerous, crowded, thick and rigid, persistent, linear or narrowly lanceolate, usually

spine-tipped, with smooth or serrulate or filamentose margins ; flowers in an ample

compound panicle, usually solitary and nodding, opening at evening; pedicels

jointed near the summit.— Engelmann, Trans. St. Louis Acad. iii. 17.

An American genus of a dozen or more species, most abundant in the southern United States

and northern Mexico, one species ranging northward to Dakota and two or more belonging to

Guatemala.

* Perianth campanulate : filaments obtuse, papillose, at length spreading or

recurved ; anthers cordate-sagittate : stigmas papillose, more or less distinct

:

fruit mostly flashy and indehiscent.— Euyucca, Engelm.
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•i- Fruit baccate : seeds thick, undulate, with ruminate albumen : leaves fila-

mentose.

1. Y. baccata, Torr. Stoloniferous : caudex usually short, covered with the

refracted dead leaves, or none : leaves narrowly lanceolate, contracted above the

dilated base, 1 to 3 feet long and an inch or two wide, thick, very rigid and usually

scabrous, concave and often deeply so, terminating in a very stout brownish spine,

the margin at length bearing coarse recurved threads : panicle pedunculate, pyram-

idal, mostly smooth : lower bmcts ovate-lanceolate, pungent, somewhat coriaceous,

whitish within, the upper narrower : flowers usually large, the segments of the peri-

anth 1 to 3 inches long and 6 to 1 2 lines wide : stamens G to 9 lines long : ovary

oblong, prismatic, an inch or two long including the slender more or less elongated

style : fruit pendulous, baccate, dark purple, ovate to cylindrical, 2 to 5 inches long,

beaked : seeds often very large (4 to 8 lines broad) and thick.— Bot. Mex. Bound.

221 ; Engelm. Bot. King Exp. 496, and 1. c. 44; 111. Hort. 3 ser. t. 115. Y. fila-

meniosa?, Wood, Proc. Philad. Acad. 1868, 167.

From Monterey to San Diego, ranging to S. Utah, W. Texas and Northern Mexico. A varia-

ble species, the more northern form often acaulescent, but southward becoming 8 to 10 feet high
or more. The fruit is sweet and edible ; flowering from March to June, according to latitude.

•t- -I- Fruit becoming dry and spongy : seeds thickish, smooth, with entire alhu-

men : leaves seirrulate.

2. Y. brevifolia, Engelm. Caudex erect, tall (15 to 30 feet high, often a foot

or two in diaiueter), with rough cracked bark, branched above : leaves short (usually

6 to 8 inches long and 3 to 6 lines Avide), very rough and rigid, linear from a broad

base, attenuate into a sharp stout spine, somewhat convex above, the margin very

rough with small stout teeth : flowers fetid, erect, crowded in a sessile ovate panicle :

bracts ovate to lanceolate, white and scarious-margined, nearly equalling the flowers

:

pedicels very short : segments of the narrowly campanulate perianth greenish-white,

narrowly lanceolate,
1 J to 2|^ inches long : stamens 4 or 5 lines long, about half the

length of the oblong-pyramidal ovary : stigmas short and nearly sessile : fruit erect,

ovate, 2 or 3 inches long (1| inches thick or more), slightly 6-angled, somewhat
pointed, with thick spongy pericarp.— Bot. King Exp. 496, and 1. c. 47 & 213.

Y. Draconis, var. (?) arhorescens, Torr. Pacif. E. Rep. iv. 147.

In the desert region of San Bernardino County, and eastward to Southern Utah and North-
western-Arizona, often abundant and even forming "straggling forests."

* * Perianth rotate-spreading : filaments acutlsh, smooth, erect ; anthers didy-

mous, transverse : stigma hairy-pajyillose, jjeltate : fruit a locuUcidal capsule

:

seeds thin, smooth, with entire albumen : acaulescent, with seJTulate leaves

and tall bracteate scape.— Hesperoyucca, Engelm.

3. Y. VThipplei, Torr. Stoloniferous ; caudex none or very short : leaves

glaucous-green, rigid, linear-subulate from a broad base, 10 to 20 inches long and 4

to 7 lines wide, attenuate to a sharp triangular brown spine, nearly flat, deeply con-

cave near the apex; margin finely serrulate: scape 4 to 12 feet high, beset with

broad sheathing and imbricated foliaceous pungent bracts 6 to 9 inches long : panicle

narrow and spike-like, dense, smooth ; lower bracts large and foliaceous, the upper

small and scarious, much shorter than the slender pedicels Avhich are conspicuously

jointed at or above the middle (| to 2 inches long) : segments of the greenish-white

pendulous perianth spreading horizontally, 1 to 2 inches long, oblong-lanceolate or

somewhat spatulate : stamens spreading, 4 to 7 lines long, equalling or longer than

the oblong deeply lobed ovary : style short, conical, bearing the green capitate-peltate

slightly 3-lobed stigma : capsule globose-obovate, an inch long or more ; valves re-

maining entire after dehiscence and seeds escaping at either end of the false parti-

tion.— Bot. Mex. Bound. 222 ; Engelm. Bot. King Exp. 497, and 1. c. 54 ; Baker,

Gard. Chronicle, n. ser. vi. 196, fig. 42. Y. aloifolia, Torr. Pacif. R. Rep. iv. 147.
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On dry rocky hills from Monterey to San Diego and eastward into Arizona. Y. graminifolia.

Wood, 1. c, from the mountains cast of Los Angeles, appears to be a form or variety with longer

and narrower leaves (20 inclies by 3 lines), laxer and more deeply channelled, revolute toward

the apex and terminated by a more slender spine : pod IS lines long, transversely rugose.

18. LILIUM, Linn. Lily.

Perianth deciduous, funnelform, of 6 distinct equal oblanceolate spreading or re-

curved segments, with a nectariferous groove toward the base, net-veined, white,

yellow, or red, often spotted with brown. Stamens 6, hypogynous, included ; fila-

ments elongated; anthers linear to oblong, versatile, extrorse, dehiscent laterally.

Ovary sessile, many-ovuled ; style long, clavate, deciduous ; stigma 3-lobed. Ca,p-

sule coriaceous, loculicidal, erect, somewhat 6-angled. Seeds numerous, flat, hori-

zontal, in 2 rows in each cell, with brownish thin testa. — Stems leafy, simple, from

scaly bulbs ; leaves narrow, sessile, whorled or scattered, net-veined ; flowers large

and showy, solitary or racemose or subumbellate
;
pedicels not jointed, with folia-

ceous bracts.— Baker, Journ. Linn. Soc. xiv. 225 ; Watson, Proc. Amer. Acad,

xiv. 255.

A genus of nearly 50 species, of the northern temperate zone, extensively cultivated for their

showy antl often fragrant flowers. More than half are natives of Eastern Asia, and 4 or 5 species

are found in the Atlantic States. The Californian species have lately been introduced into

European gardens, and some of them are very handsome.

* Floioers spotless or only finely dotted, white or purplish or pale yellow, the

spreading segments with long narrow claws.

-t— Flowers horizontal, large.

1. L. Washingtonianuxn, Kell. Bulbs large, somewhat rhizomatous and
oblique (becoming G or 8 inches long), the tliin imbricated lanceolate scales 2 or 3

inches long and not jointed : stems terete, 2 to 5 feet high, glabrous or slightly

scabrous : leaves in several whorls of 6 to 1 2 (the upper and lower usually scattered),

oblanceolate, acute or acutish, 2 to 5 inches long and 8 to 12 lines wide, more or

less undulate : flowers very fragrant, pure white becoming purplish, or often sparingly

and finely dotted, 2 to 20 or more in a thyrsoid raceme, horizontally declinate on
stout nearly erect pedicels 1 to 4 inches long ; segments 3 or 4 inches long and 4 to

8 lines wide, the upper third spreading : stamens a little shorter, with yellow anthers

5 or 6 lines long : ovary 7 to 10 lines long : capsule obovate-oblong, truncate, ob-

tusely 6-angled or sometimes narrowly winged, 15 lines long or more.— Proc. Calif.

Acad. ii. 13; also independently by Wood, Proc. Philad. Acad. 1868, 166; Eegel,

Gartenfl. t. 710 ; Fl. Serres, t. 1795.

In the Cuyumaca Mountains, San Diego County {Palmer), and on the western slope of the
Sierra Nevada at an altitude of 3,000 to 6,000 feet, northward to the Columbia River. A beauti-

ful species, growing in loose soil on ridges or lightly shaded hillsides.

2. L. Panyi, Watson. Bulb small, somewhat rhizomatous, of numerous thick

jointed scales about an inch long : stem slender, glabrous, 2 to 5 feet high, 2-10-
flowered : leaves usually scattered, sometimes the lower in a whorl, linear-oblanceo-

late, 4 to 6 inches long by about half an inch wide, mostly acuminate : flowers pale

yellow, sparingly and minutely dotted, on stout pedicels about an inch long ; seg-

ments 3 inches long or more, 5 or 6 lines wide, somewhat spreading above or the
tips at lengtli recurved : stamens and style a little shorter ; anthers oblong, brownish,
3 lines long : capsule narrowly oblong, acutish, nearly 2 inches long by 6 lines in

breadth.— Proc. Davenport Acad. ii. 188, t. 5, 6, and 1. c. 256.

In a marsh in San Gorgonio Pass, in the Coast Ranges of San Bernardino County ; first col-

lected by Dr. C. C. Parry in July, 1876, in flower.
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-t- -t- Flowers erect or ascending, smaller.

3. L. mbescens, Watson. Bulb as in L. Washingtoniamati, but inucli smaller

(about 2 inclies in diameter), the thick broadly lanceolate scales an inch long : stem
usually stout, 1 to 7 feet high, smooth : leaves glabrous, glaucous beneath, undulate
or flat, the lower scattered, the upper in 3 to 7 whorls, oblanceolate, acute or acutish,

1 to 4 inches long and 6 to 12 lines wide: flowers usually several, on ascending
pedicels 1 to 3 inches long, pale lilac or nearly white, becoming rose-purple, some-
what dotted with brown ; segments 1 1 or 2 inches long, the upper third revolute :

stamens and style a third shorter ; anthers 2 or 3 lines long : ovary wing-angled,

attenuate downward, half an inch long.— Proc. Amer. Acad. xiv. 256. L. Wash-
infftonianum, yar. purpureum, Masters, Gard. Chron. 2 ser. ii. 322, fig. 67; Elwes,

same, vi. 242 ; Baker, 1. c. 233.

On wooded hillsides in the Coast Ranges, from Marin (Bolander) to Humboldt Counties, Rattan.

* * Flowers orangcryellow or reddish, mostly conspicxiously spotted: segments
oblanceolate.

h- Flowers erect or horizontal, small.

4. L. parymn, Kell. Bulbs small, of short thick jointed scales a half-inch to

an inch long, upon a branching rhizome : stem slender,
1 J to 6 feet high or more :

leaves scattered or in whorls, 2 to 5 inches long and an inch broad or less, sometimes
linear, acute or acuminate : flowers 2 to very many (30 to 50), erect or nearly so on

slender suberect pedicels 2 to 4 inches long, scattered or somewhat verticillate, yel-

low or orange within and usually spotted with purple, reddish above ; segments nar-

rowly oblanceolate, 1 to 1| inches long, more or less spreading or the tips recurved,

pubescent toward the apex : stamens an inch long, nearly or quite equalling the

style ; anthers oblong, 1 or 2 lines long : capsule subspherical, 6 to 9 lines long,

truncate above.— Proc. Calif, Acad. ii. 179, fig. 12; liegel, Gartenfl. 1872, 163,

t. 725 ; Elwes, Monogr. Lil. t. 24. L. Canadense, var. Walkeri, Wood, 1. c. 166.

L. Canadense, var, parvum, Baker, 1. c. 241 ; Hook. f. Bot, Mag. t. 6146.

In the Sierra Nevada at an elevation of 4,000 to 8,000 feet, and northward into Oregon.
Distinguished from L. Colmnhianum by the different bulb, and by the smaller less nodding
flowers, their segments less recurved.

5. L. maritimuxn, Kell. Bulb conical, 1 to 1|^ inches in diameter, with close-

pressed scales : stem a foot or two high or more, slender : leaves scattered or very

rarely somewhat verticUlate, narrowly oblanceolate or linear, 1 to 5 inches long and

3 to 6 lines wide, obtuse : flowers 1 to 5, on long peduncles, horizontal, deep reddish

orange, spotted within with purple; segments lanceolate, 15 to 18 lines long, the

upper third somewhat recurved : stamens scarcely an inch long, exceeding the style,

with oblong anthers 2 lines long :
" capsules long and narrow."— Proc. Calif Aoad.

vi. 140. L. Canadense, yar. parvijlorum, Bolander, same, v. 206.

Near the coast, in low black peaty meadows, from San Francisco to Humboldt County (Kellogg

& Harford, n. 997) ; Albion and Noyo swamps {Bolander, n. 4827, 6557) ; flowering from May to

August. According to Bolander, it grows when in sheltered situations to a height of 3 to 5 feet,

bearing numerous flowers.

-H- -i- Flowers nodding, larger, with revolute segments.

++ Bulbs rhizomatous.

6. L. pardalinum, Kellogg. Rhizomes thick and branching, forming mat-like

masses of roundish oblate bulbs, the scales jointed near the base : stems 3 to 7 feet

high : leaves usually in 3 or 4 whorls of 9 to 15, scattered above and below, nar-

rowly lanceolate and sharply acuminate, 3 to 7 inches long and 9 to 12 lines broad,

deep green, thin and faintly 3-nerved, glabrous and glaucous, as also the stem :

flowers few to many, racemose or the lower in whorls, on long spreading pedicels
;

segments 2 or 3 inches long and 6 to 9 lines wide, lanceolate, strongly revolute.
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bright orange-red with a lighter orange centre and large pnrple spots on the lower

half: stamens and style a third shorter; anthers red, 4 or 5 lines long : ovary 12 to

14 lines long : capsule narrowly oblong with acutish angles, H- inches long or more,

umbilicate at the summit. — Proc. Calif. Acad. ii. 12; Baker, 1. c. 242. L. Cali-

fornicum, Lindl. ; Fkirist, 1873, t. 33. L. superbum, var. pardcUiimm, Baker,

Journ. Hort. Soc. 1873, 45. L. Canadense, vars. pardalinuni and Califomicum,

Bolander, 1. c.

Var. angiistifolium, Kell. Stem slender, 2 or 3 feet high : leaves scattered or

somewhat verticillate, linear (3 or 4 lines broad), obscurely 3-5-nerved : flowei-s 1

to 10, with narrow segments.— Watson, 1. c. 258. L. Canadense, var. Hariwegi,

Baker. L. Roezli, Kegel, Gartenti. 1870, t. 667 ; Baker, 1. c. 243.

From Central California probably to Oregon, in the Coast Ranges and foothills of the Sieriu

Nevada to an altitude of 4,000 feet, on stream-banks and in wet localities ; the variety on moist

slopes in the lower foothills. Roezl's reported locality for the variety (mountains of Utah) was

doubtless a mistake. It has also been found iu the Santa Cruz Mountains (i/ariifcgr) and iu

Humboldt County, Kcllcxjy.

++ ++ Bulbs ovoid, with fleshy lanceolate imbricated scales.

7. L. Humboldtii, Roezl & Leichtlin. Bulbs large, 2 to 6 inches in diameter,

white or purphsh, the very Heshy ovate-lanceolate acute scales 2 or 3 inches long

:

stems stout, purplish, puberulent or glabrous, 4 to 8 feet high : leaves usually in 4 to

6 whorls of 10 to 20 each, oblanceolate, undulate, 4 or 5 inches long and 9 to 12

lines wide, acute, bright green, somewhat scabrous or pubescent on the margin and
beneath : bracts often ovate : flowers few to many, on usually stout and widely

spreading pedicels 3 to 6 inches long or more, scattered ; segments 3 or 4 inches

long, 6 to 12 lines broad, strongly revolute above the short abruptly narrowed claw,

reddish orange with purple spots, papillose-ridged toward the base : stamens li to

2 inches long, about ecpialling the style, with red oblong-linear anthers 4 to 8 lines

long: capsule large, obovoid, acutely 6-angled.— Duchartre, Obs. 105; Regel,

Gartenfl. 1872, t. 724 ; Fl. Serres, t. 1973 ; Krelage, Not. de Lis, 27, t. 4. L. Cana-
dense, var. piibenduvi, Torr. Pacif. Ii. Rep. iv. 146. L. Bloomenanum, Kellogg,

Proc. Calif. Acad. iv. 160, and var. ocellatum, same, v. 88, t. 4.

In dry open localities in the foothills of the Sierra Nevada at 2,500 to 3,500 feet altitude, south-

ward to San Diego County {Palmer) and Santa Rosa Island off Santa Barbara, Harford.

8. L. Columbianum, Hanson. Bulb small (1^ to 2 inches in diameter), with
lanceolate acute closely appressed whitish scales : stems 2 or 3 feet high or more,

slender : leaves in whorls of 5 to 9 or sometimes more, the upper and lower scattered,

oblanceolate, 2 to 4 inches long and 6 to 15 lines wide, acute, smooth : flowers few

to many, scattered, on slender curving more or less divergent pedicels 3 to 6 inches

long ; segments H to 2 inches long and 4 to 6 lines wide, strongly revolute, bright

reddish orange thickly spotted with purple : stamens about equalling the style, 1

2

to 15 lines long, with yellow oblong anthers 2 or 3 lines long : capsule short-oblong,

an inch long, acutely 6-angled.— Baker, Gard. Chron. 1871, 1257, and 1. c. 243.

L. Canadense, var. parvijiorum. Hook. Fl. Bor.-Am. ii. 181. L. Canadense, vars.,

Wood, 1. c. 166. L. lucidum, Kellogg, 1. c. vi. 144.

Frequent in Wasliington Territory and Oregon, and southward iu the Sierra Nevada to Plumas
and Sierra Counties.

19. PRITILLARIA, Linn.

Perianth campanulate to funnelform, deciduous, of 6 distinct equal oblong-oblanceo-

late concave segments, somewhat spreading, more or less blotched or tinged with

purple, or sometimes yellow or white, and with a smooth shallow nectariferous pit

near the base. Stamens 6, inserted on the base of the segments, included ; filaments

slender ; anthers oblong, versatile, extroi-se, dehiscing laterally. Ovary sessile or
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nearly so, many-ovuled : styles slender, usually exceeding the stamens, united to

the middle or throughout, deciduous. Capsule membranaceous, broadly obovate or

shortly oblong, obtusely or acutely 6-angled or 6-winged, loculicidally 3-valved.

Seeds numerous, horizontal, flat, in 2 rows in each cell, with thin light brownish

testa.— Stems erect, simple, leafy, from scaly bulbs ; leaves scattered or verticillate,

narrow, sessile; flowers solitary or racemose, leafy-bracteate, mostly dull-colored,

nodding : bulbs (in our species) of very thick fleshy scales, small, the scales usually

terminating in a scarious appendage, sometimes 1 or 2 of them leaf-bearing in early

spring, occasionally surrounded by thin membranous coats.— Baker, Journ. Linn.

See. xiv. 251. Amhlirion, Raf. Liliorhiza, Kellogg.

A genus of over 50 species, distributed throughout the northern temperate zone, hut in America
confined to the Pacific coast. About 30 species are Asiatic, and half as niauy are European. One
only of the following American species is also Siberian. Some are very ornamental and have long
been familiar in gardens, and most of the Californian species are worthy of cultivation.

* Styles distinct above ; stigmas linear.

•«- Capsules rather obtusely angled: flowers mostly large (an inch lo7ig).—
Liliorhiza, Baker.

L P. recurva, Benth. Bulb of numerous thick scales 3 or 4 lines long or less:

stem rather stout, 8 to 18 inches high, 1-9-flowered: leaves linear-lanceolate,

usually 8 to 12, mostly in 2 whorls near the middle of the stem, 3 or 4 inches long :

flowers described as scarlet outside and yellow spotted with scarlet within, though
dried specimens appear thickly blotched and tinged with light reddish purple or

scarlet; segments narrowly oblanceolate, with tips usually recurved, 12 to 18 lines

long ; nectary obscure : stamens a little shorter, equalling the very slender styles

;

anthers nearly 2 lines long.— PL Hartw. 340 ; Baker, 1. c. 272, and Bot. Mag.
t. 6264.

In the Sierra Nevada, from Placer County northward into Oregon. The figure cited does not

represent the ordinary form of the species, either in the scarlet and yellow colors of the small
flowers or in the stout obscurely 3-lobed style.

2, P. liliacea, Lindl. Bulbs of few very thick scales 3 or 4 lines long : stem

slender, 6 to 12 inches high, 1 — 5-flowered : leaves 5 to 10, usually approximate or

verticillate near the base, oblanceolate to linear, 1^ to 3 inches long : flowers greenish

white, not blotched; segments rather broadly oblanceolate, spreading, 8 to 12 lines

long : stamens 4 lines long, shorter than the stout style ; anthers 1 to 1 1 lines long,

oblong, mucronate: capsule distinctly stipitate, half an inch long and broad, truncate

at each end.— Bot. Reg. xx, under t. 1663; Baker, 1. c. 273. F. alba, Kellogg,

Proc. Calif. Acad. i. 46. Liliorhiza lanceolata, Kellogg, same, ii. 46, flg. 1 ; Pegel,

Gartenfl. 1871, t. 715.

About San Francisco, and probably throughout the lower Sacramento Valley.

3. P. biflora, Lindl. 1. c. Bulb of a few very thick and fleshy ovate scales, 3

to 5 lines long, often tipped with a small ovate scarious blade : stem usually stout,

6 to 18 inches high, 1 -3-flowered : leaves 2 to 6, mostly near the base, scattered or

somewhat verticillate, lanceolate or oblong-lanceolate or sometimes linear, 2 to 4

inches long : flowei-s dark brownish purple tinged with green ; segments widely

spreading, oblong-oblanceolate, about an inch long, witli obscure nectaries : stamens

4 or 5 lines long with mucronate anthers 2 lines long : style stout : capsule broadly

obovoid and .somewhat 6-angled, 6 to 9 lines long. — Bakei', 1. c. F. Kamtschat-

censis, Torr. Pacif. E. Rep. iv, 146. F. lanceolata, Torr. Bot. Mex. Bound, t. 61.

F. Grayana, Reichenb. f. & Baker, Trim. Journ. Bot. 2 ser. vii. 262.

In the Coast Ranges from San Diego to Mendocino County. Flowering at San Diego in Feb-
ruary and abundant there in stony places.
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-1— •)— Capsule short and thick, acutely angled or winged.— Goniocarpa, Baker.

++ Flowers usually large {an inch long or more).

4. F. lanceolata, Pursh. Bulbs of thick scales half an inch long or less : stem

a foot or two high, 1 - 2-tlowered, deep green and glaucous throughout : leaves

usually 6 to 12, in 1 to 3 whorls on the upper part of the stern, linear-lanceolate to

lanceolate, 2 to 5 inches long : flowers on slender pedicels (at least the lower ones

an inch long or more), broadly campanulate, dark purple somewhat mottled with

greenish yellow ; segments narrowly oblong-lanceolate, strongly arched, with a large

oblong nectary: stamens 6 to 8 lines long; anthers 1| to 3| lines long: capsule

broadly winged, nearly an inch long.— Hook. Fl. Bor.-Am. ii. 181, t. 193, B.

Var, floribunda, Benth. Flowers several (1 to 8), usually lighter colored,

coarsely blotched with brownish purple ; segments broad (4 to 6 lines), acute, the

margin finely crenulate-undulate.— PI. Hartw. 338. F. mutica, Lindl. 1. c.

Var. gracilis, Watson. Flowers smaller than in the last, with narrower and

more acuminate segments : fi.laments short and anthers often scarcely longer than

broad. — Proc. Am. Acad. xiv. 259. F. lanceolata, var. (?), Benth. PI. Hartw. 340.

The typical form nuiges from British Columbia southward near the coast into Northeru Cali-

foi'nia (5lendocino County, Uolancler, n. 4707). The varieties are common in the Coast Kanges
from Santa Cruz to Marin Counties, tlie var. gracilis the less frequently (Corte Madera, Hartwcg,

n. 2005 ; near the Geysers, Bolandcr, n. 3969 ; also by Bridges, n. 350 ; at Camp Bidwell, Mat-
thews, and near Chico, with very dark flowers, Mrs. J. Bidwell). The F. viridia of Kellogg,

Proc. Calif. Acad. ii. 9, from near New Idria, appears to be a form with light-colored unmottled
flowers. The radical leaves are sometimes very large, ovate or elliptical.

^ ++ Flowers smaller : leaves linear.

5. F. parviflora, Torr. Bulb as in the last : light green, not glaucous or

the slender stem slightly so, 18 inches high, 3 - 20-tlowered : leaves narrowly

linear-lanceolate, 6 to 15, more or less verticillate, 3 or 4 inches long : flowers on

short (6 lines long or less) and strongly recurved pedicels, yellowish with more or

less of purplish brown ; segments concave, oblanceolate, spreading, 6 to 8 lines long,

with shallow nectaries: stamens 4 or 5 lines long; anthers oblong, unequal, \h to

3 lines long: capsule 6-winged.— Pacif. R Rep. iv. 146. F. midtijiora, Kell.

1. c, i. 57, apparently.

Near Murphys, Calaveras County (Bigelow) ; Big Tree Grove, Torrey, Brewer. Distinguished
from the last by its more numerous smaller and lighter-colored flowei-s on shorter pedicels, the
segments less arched.

6. F. atropurpurea, Nutt. Bulb of numerous thick scales, half an inch long

or less : stem usually slender, 8 to 15 inches high or more, 1 - 6-rtowered : leaves 6

to 20, scattered on the upper part of the stem or somewhat verticillate, 2 or 3 inches

long : flowers on slender pedicels, dull purple with more or less of yellowish green
;

segments 5 to 9 lines long, spreading, with obscure nectaries : stamens about 4 lines

long ; anthers 1 1 to 2 lines long : style slender : capsule acutely angled, broadly

obovate. — Journ. Acad. Philad. vii. 54.

In the Sien-a Nevada from Placer County to the Columbia, and eastward to the Wahsatch.

* * Styles connate and stigma shortly 3-lobed: flowers not spotted: capsule
obtusely angled.

7. F. pluriflora,Torr. Bulb of large thick scales, a half-inch to an inch long: stem
stout, a foot high or more, 4 - 12-flowered : leaves 8 to 15, nearly covering the stem,
somewhat verticillate, narrowly lanceolate, 3 or 4 inches long : flowers nodding on
long pedicels, uniformly reddish purple ; segments somewhat spreading, 9 to 12 lines

long, oblanceolate ; nectaries obscure : stamens unequal, 6 or 7 lines long, shorter

than the style; anthers 2 lines long. — Benth. PI. Hartw. 338; Baker, 1. c. 270.

On the Upper Sacramento (Ilarttveg), and on the Feather River, Fremont. Peculiar in the size

of its bulb.
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8. P. pudica, Sprengel. Bulb of numerous very small rounded scales : stem 3
to 8 inches high, 1 - 6-flowered : leaves 3 to 8, linear to narrowly oblanceolate,

scattered or somewhat verticillate, 2 to 4 inches long : flowers usually solitary, nod-
ding, yellow or orange and tinged with purple, with very obscure nectaries ; seg-

ments 5 to 9 lines long, oblong-spatulate, obtuse, somewhat spreading : stamens
nearly equalling the style, 6 to 8 lines long ; anthers 2 lines long : capsule oblong to

subglobose, 6 to 12 lines long.— Syst. ii. 64. Lilium j^udicum, Pursh, Flora, 228,
t. 8. Amblirion pudicum, Eaf. ; Torr. in Stansb. Eep. 396, t. 9. Theresia pudica,
Klatt.

lu the mountains from Cai'son City to British Columbia and eastward to Montana and Utah.
Floweiiug in early spiiug.

20. ERYTHRONIUM, Linn.

Perianth broadly funnelform, deciduous, of 6 distinct nearly equal lanceolate seg-

ments, mostly strongly recurved from near the base, yellow (varying to white or

purplish), the inner usually auriculate below and callous-toothed on each side of a

nectariferous groove. Stamens 6, hypogynous, -with rather short slender filaments,

and linear anthers attached by the base and laterally dehiscent. Ovary nearly ses-

sile, many-ovuled : style slender, entire with short 3-lobed stigma, or 3-cleft and the

linear stigmas at length revolute, deciduous. Capsule membranaceous, obtusely tri-

angular, loculicidally 3-valved. Seeds oblong-obovate, ascending in 2 rows in each

cell, with brown rugulose testa somewhat loose at the apex. — Stem simple, low,

lax, from an oblong membranous-coated conn, bearing near the base a pair of closely

ajiproximate flat dilated net-veined leaves ; flowers showy, solitary or few in a naked

raceme or rarely subumbellate. — Baker, Journ. Linn. Soc. xiv. 296.

An American genus, with the exception of a single species which ranges throagh Euroiie and
Asia. Three other species are found in the Atlantic States.

1. Ij. grandiflorum, Pursh. Corm narrow, often 2 inches long ; leaves not

mottled, always closely approximate, oblong-lanceolate, acute or acutish and with
broad and usually short petioles, 3 to 6 inches long by one or two wide : flowers

solitary or often in a raceme of 2 to 6 or more, yellow or cream-color with a more or

less orange base ; segments lanceolate and somewhat acuminate, strongly recurved,

1 to 2 inches long : filaments long and slender ; anthers 3 to 5 lines long : ovary

and capsule narrowlv oblong, narrowing to a short stipe ; capside an inch long or

more.— Lindl. Bot. Reg. t. 1786 ; Eegel, Gartenfl. 1876, t. 874, fig. 6.

Var. (?) Smithii, Hook. Flowers large, tinged with purple or rose-color : fila-

ments often short and bi'oadly dilated : ovary broader and more obtuse. — Fl. Bor.-

Am. ii. 182. E. revolutum, Smith, Rees Cyc. E. grandiflorum, var. revolutum,

Baker, 1. c.

The various forms referred to this species are imperfectlj' known and need investigation. The
typical form, common in Washington Territoiy and Oregon, appears also to Ix; found in Northern
CalifoiTiia. The purplish variety, collected in the redwoods of Mendocino {Bolander, n. 4709), is

probably identical with the form of the plant described by Smith and first discovered by Munzies
at Vancouver Island, and may prove distinct. A vaiiety with smaller flowers than the type, but
apparently otherwise the same (var. miwir, Moiren, Belg. Hoi-t. 1876, 109, t. 6), is couimon in

the mountains of Utah and Colorado and northward. What is called var. allrijiornni, Hook.
(Kegel, Gartenfl. 1874, t. 767, and figured as E. giqanteum in Bot. Mag. t. 5714), of Wasliington
Territory, is described as having mottled leaves and very large white flowers with a yellow and
orange base. The fruit and bulbs as well as the fresh flowers of tliese varieties need to be com-
pared.

2. E. Hartwegi, Watson. Bulb small (6 to 8 lines long), ovate-oblong : leaves

often more or less distant, apparently mottled, oblanceolate : flowers solitary, or 2

or 3 in a sessile umbel, light yellow and orange ; the lanceolate acuminate segments
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an inch or two long, spreading or scarcely recurved : filaments rather short, slender

;

anthers 2 to 4 lines long : ovary ovate-oblong, 2 or 3 lines long. — Proc. Anier.

Acad. xiv. 261. E. grandijlorum, Benth. PL Hartw. 339.

In the Sierra Nevada; Butte County {Uartweg); Chico {Mrs. J. BidwelT) ; near Auburn
{Bolandcr, n. 4527) ; Plumas County {Mrs. Aincs) ; also found by Bridges (u. 332). The capisule

and seeds aie unknown.

3. E. purpurascens, Watson. Bulb narrowly oblong, an inch or two long

:

leaves undulate, oblong- to narrowly lanceolate, 4 to 6 inches long and |^ to 2 inches

wide, acute or acutish and narrowed to a very broad and short petiole : peduncle
stout and occasionally divided, i-acemosely or somewhat umbellately 4 - S-flowei-ed

or more
;
pedicels very unequal, the upper becoming 2 to 6 inches long : flowers

light yellow more or less tinged with purple, deep orange at base ; segments lanceo-

late, 9 to 1 2 lines long : stamens 4 or 5 lines long, equalling the clavate style

;

anthei-s oblong-linear, 1 or 2 lines long : capsule narrow, 12 to 15 lines long : seeds

about 2 lines long.— Proc. Am. Acad. xii. 277. £. grandijlorum, var. rmdtiflorum,

Torr. Pacif. R. Rep. iv. 146. Fritillaria mulliscapidea, Kellogg, Proc. Calif.

Acad. i. 46.

Var. uniflorum. Peduncles slender, 1-flowered.— E. grandijlorum, Torr. Paci£
R. Rep. iv. 146. E. revolutum. Baker, Gard. Chron. 2 ser. v. 138.

In the Sierra Nevada, from Placer to Plumas County ; a clearly marked species.

21. CALOCHORTUS, Pureh.

Perianth deciduous, of 6 distinct more or less concave segments, the 3 outer

{sepals) lanceolate, greenish and more or less sepaloid, the inner {petals) mostly

broadly cuneate-obovate, usually with a conspicuous glandular pit near the base, and

very variously colored. Stamens 6, on the base of the segments, included ; anthers

linear to oblong, basitixed, dehiscent laterally. Ovary sessile, triquetrous and 3-

celled, many-ovuled : stigmas sessile, recurved, persistent. Capsule elliptical to ob-

long, membranaceous, 3-angled or 3-winged, mostly septicidally dehiscent. Seeds

numerous, in 2 rows in each cell, somewhat flattened, with a thin membranous white

or brownish often loose testa.— Stems usually flexuous and branching, from mem-
branous- or rai-ely fibrous-coated corms ; leaves few, linear-lanceolate, radical and

cauline, the latter alternate and clasping, all with many nerves and transverse vein-

lets ; flowers few, showy, terminal on the branches or umbellately fascicled.— Baker,

Joum. Linn. Soc. xiv, 302 ; Watson, Proc. Amer. Acad. xiv. 262.

A genus confined to Western America, ranging from British Columbia to Mexico and from
the Pacific to the Rocky Mountains. The half-dozen Mexican species are somewhat peculiar and
form a distinct section. The whole genus is unique, in some of its characters allied to the Tulip
of the Old World, in others to the Melanthaceous group of genera. The colore of the flowers are
in souie of the species very variable.

* Flowere or fmit nodding : petals incurved or strongly arched ; gland transversely crested or
hairy : capsule with broad thin acute or wijiged cells.

Flowers subglobose, nodding.
Petals white, l)earded and ciliate.

Petals yellow, very deeply pitted : anthers obtuse.
Flowers cami)anulate, the petals less arched.

Pedicels slender, nodding in fniit : flowers small.

Flowers yellow : pit shallow : anthei-s acute.

Flowers white or lilac, mostly umbellate.
Petals covered with hairs and ciliate.

Low •. petals white or purplish ; claw with a transverse scale
anthers acuminate : bracts over an inch long. Coast Ranges.

Low : jwtals lilac ; scale fringed : anthers obtuse : bracts shorter :

capsule suborbicular, obtuse. Sierra Nevada.

1. C. ALBUS.
2. C. PULCUELLUS.

3. C. Bknthami.

4. C. Maweanus.

5. c. CjERULEU.S.



172 LILIACE^. Calochorlus.

Low : petals white
;
gland with a transverse fringe of ascending

hairs : anthers long-acuminate. Northern. 6. C. elegans.
Taller : petals lilac ; fringe of the gland reHexed : anthers acumi-

nate : capsule elliptic, acutish. Northern. 7. C. ToLMlEi.
Petals not hairy or only at base : low ; anthers obtuse.

Petals naked
;
gland with an appressed scale : anthers 2 or 3

lines long : capsule oblong, acute. Sierra Nevada. 8. C. NUDUS.
Gland with a scale and ciliate : anthers a line long : capsule ellip-

tical, obtuse. Coast Ranges. 9. C. lilacinus.
Flowers usually solitaiy : gland densely hairy. Coast Kanges. 10. C. uniflorus.

Pedicels stout, usually erect in fruit : flowers large, lilac, hairy at base :

anthers acute. 11. C. Greenei.
* * Pedicels erect : flowers open-campanulate : gland densely liairj'

:

capsule narrowly oblong with thick obtusely angled lobes, acute, sep-

ticidal : seeds somewhat turgid, with loose white spongy testa.

Flowers yellow or orange, marked with purple or brown. Coast Eanges.
Hairs upon the petals clavate.

Hairs upon the petals very slender.

Petals deep yellow or purple, hairy and ciliate.

Petals reddish-orange, deep purple at base, nearly naked.
Petals usually yellow, purple at base and lined or spotted with brown-

ish purple in the centre, slightly hairy below.
Flowers white or lilac : petals slightly hairy below.
Of the Coast Ranges and S. California.

Petals with a reddish spot near the top, a brownish spot in the centre

and a brownish base.

Petals clear lilac, paler below : anthers purjile, 3 to 6 lines long.

Flowers small, white, yellowish at base : anthers yellow, 3 lines long :

stem very slender.

Of N. California and the Sierra Nevada.
Stout, erect, leafy, 1 - 2-flowered : petals lilac : anthers acutish.

Slender, often low, umbellately 1 - 5-flowered : petals whitish alx»ve

with a purple spot above the yellow base : anthers obtuse,

sagittate.

* * * Pedicels erect : capsule narrowly oblong with thick obtusely

angled lobes, obtuse, loculicidal : seeds flat, horizontal, with thin close

testa.

§ 1. Petals strongly incurved or arched, ivith a broad transversely crested or more
or less hairy pit above the base : sepals naked, rarely spotted: capsule ellijJ-

tical or broadly oblong, deeply triquetrous and seidicidal, the thin com-

pressed lobes acute or winged: Jlowers or fruit more or less nodding:
seeds ascending, the testa mostly brownish, close and p)itted.— Eucaly'-

CHORTUS.

* Flowers subglobose with concave petals, nodding: stem usually tall and
branching.

1. C. albus, Dougl. Glaucous and branching, a foot or two high, with elongated

radical leaves ^ to 2 inches wide, and large foliaceous bracts : petals pure white (the

claw purplish), ovate-orbicular, acutish, 12 to 15 lines long, bearded above the

gland and ciliate with long white hairs
;
gland lunate, shallow, with four transverse

imbricate scales fringed with close short yellow or white glandular hairs : anthers

linear-oblong, obtuse, niucronate : ovary attenuate above : capsule an inch or two

long, 6 to 12 lines broad, abruptly short-beaked : seeds brown, pitted, — Cyclobothra

alba, Benth. in Trans. Hort. Soc. i. 413, t. U, fig. 3 ; Lindl, Bot. Eeg. t. 1661.

Var. paniculata, Baker, 1. c. Stem more slender and less branched, with nar-

rower leaves and bracts : flowers smaller, on short solitary pedicels. — Cyclobothra

paniculata, Lindl. 1. e.

Frequent on the foothills of the Coast Ranges from Los Angeles County to Sonoma ; also in the

foothills of tlie SieiTa Nevada (Placer County, Bolaiider).

2. C. pulchellus, Dougl. Stem somewhat flexuous, with spreading branches,

a foot high or more, or sometimes only 2 or 3 inches high and 2 - 3-flowere(l : radical

12. C. CLAVATUS.

13. C. Weedii.
14. C. Kennedyi.

15. C. ltjteus.

16. C. VEXUSTUS.
17. C. SPLENDENS.

18. C. Palmeri.

19. C. MACllOCARl'US

20. C. NUTTALLII.

21. C. CaTALIN-S).
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leaf equalling or exceeding the stem, 4 to 12 lines broad; bracts linear-lanceolate,

exceeding or equalling the flowers : sepals yellow or greenish, 8 to 12 lines long, a

little shorter than the yellow or orange oblong- or broadly ovate acutish petals, which

are glandular-ciliate and sparingly sprinkled with short erect yellow hairs
;
gland a

deep pit projecting upward and covered by the stiff appressed yellow hairs growing

on the upper margin : anthers broad, obtuse or acutish : capsule elliptical, 12 to 15

lines long and G to 8 broad, obtuse. — AVood, Proc. Philad. Acad. 1868, 168. Cj/clo-

hothra pulchella, Benth. 1. c, t. 14, fig. 1 ; Lindl. Bot. Eeg. t. 1662.

In the Coast Ranges from Monterey to Mendocino County.

* * Flowers campanulate ivith less incurved and less arched petals, erect when
open : pedicels slender, recurved in fruit : stem low.

•I— Floivers yellow.

3. C. Benthami, Baker. Eesembling the last : low and slender (3 to 6 inches

high), 2 - 6-tiowered : leaves much elongated, 2 to 5 lines broad : flowers smaller and

nearly erect
;
petals 6 or 7 lines long and mostly obtuse, rather densely covered with

yellow hairs, and with a shallow lunate gland above the brownish or often deep

brown claw : anthers acute : capsule nodding, 6 to 9 lines long.— Journ. Linn. Soc.

xiv. 304. Cyclohothra elegans, var. lutea, Benth. PI. Hartw. 338. C. nitidus, Torr.

Pacif R. Rep. iv. 146, not Dough; Wood, 1. c. 169.

In the Sierra Nevada, from Mariposa to Butte Counties.

•»- -t- Flowers white or light lilac.

4+ Petals covered with hairs and mostly ciliate.

4. C. ]VIa"weanus, Leichtlin. Stem low and flexuous (3 to 10 inches high),

iisuully branched and 3 - 6-flowered : leaves glaucous, exceeding the stem, 4 to 6

lines wide ; bracts lanceolate, an inch long or more : petals white or purplish blue,

at least at base, 6 to 8 lines long, exceeding tlie purplish sepals, broadly obovate,

acute, somewhat pitted and arched, the broad naked claw covered above by a trans-

verse semicircular scale, and the rest of the surface more or less densely covered with

long erect white or purplish hairs : anthers lanceolate, acuminate, 2 or 2^ lines long

:

capsule oblong-elliptic, acutish.— Baker, 1. c. 305, under C. elegans. Ci/clohothra

elegans, Torr. Pacif. E. Rep. iv. 146. Calochortits elegans. Hook. f. Bot. Mag.

t. 5976.

Near the coast from San Francisco (at Punta de los Reyes, Bigelow) northward to Humboldt
County {Rattan) ; Butte County, near Chico, Mrs. Bidwcll.

5. C. caenileus, Watson. Low and very slender (3 to 6 inches high), the soli-

tary leaf (1 to 3 lines broad, strongly nerved) much exceeding the simple umbel-

lately 2 - 5-flowered stem : bracts small, 4 to 9 lines long : pedicels very slender,

\h inches long or less : sepals 6 or 7 lines long, about equalling the rhombic-obovate

acute rather deeply pitted and arched petals, which are lilac more or less dotted and
lined with darker blue ; claw narrower

;
gland transversely divided by a broad semi-

circular fringed scale which is closely appressed over the upper half ; the rest of the

petal covered and fringed with slender hairs : anthers oblong, obtuse, 1 i or 2 lines

long : capsule orbicular or nearly so, 6 lines long, not beaked.— Proc. Amer. Acad,

xiv. 263. Cyclohothra elegans, vax., Benth. PI. Hartw. 338 (n. 1988). Cyclohothra

cmridea, Kellogg, Proc. Calif. Acad. ii. 4. C. glaucus, Regcl, Act. Hort. Petrop.

iii. 285 ]

In the Sierra Nevada,.from Placer to Plumas Counties.

6. C. elegans, Pursh. Resembling the last : leaves rather broader (3 to 8 lines

wide) : flowers greenish white, purplish at base
;
petals not ciliate on the margin or

sparingly so, and the upper part of the gland covered by a very narrow deeply

fringed ascending scale: anthers long-acuminate: otherwise like the last.— Fl. i.

240 ; Dougl. in Trans. Hort. Soc. vii. 278, t. 9, tig. B.
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Var. nanus, Wood, 1. c. Dwarf and slender : leaves very narrow : petals more
hairy and ciliate, often acute or even acuminate.— C. Lyallii, Baker, 1. c. 305.

Oregon and Idaho ; the earliest known species of the genus, to which the List two and several of
the following have usually been referred. The variety has been collected on the mountains west
of Yreka ( Wood), on Mount Hood, and northward to British Columbia, Lijall.

7. C. Tolmiei, Hook. & Arn. Another similar species, but stouter and taller

(about a foot high) and usually branched : leaves 4 to 6 lines broad, not greatly ex-

ceeding the stem ; bracts larger : flowers larger, tinged or marked Avith lilac
;
petals

9 to 15 lines long, very broadly obovate and scarcely acute, rather deeply pitted,

covered and fringed with long purple and white hairs
;
gland without scale, but the

upper circular edge with a dense fringe of reflexed hairs : anthers lanceolate and
acuminate, 2 or 3 lines long: capsule broadly elliptical, acutish at each end, 10 to

15 lines long. — Bot. Beechey, 398. C. elegans, var., Baker, 1. c. 305.

Oregon ; foot of Mount Shasta, Wood.

C. APicuLATU.s, Baker, of Northern Idaho, resembles this species, but is taller and stout, with
a single umbel of larger straw-colored flowers.

++ ++ Petals hairy only toward the base or wholly naked.

8. C. nudus, Watson, 1, c. Low and often slender (2 to 10 inches high), with a

single elongated leaf 3 to 10 lines broad ; bracts usually small (an inch long or less)

:

flowers 1 to 6, usually in a single umbel : sepals about equalling the broadly lixn-

shaped petals, which are 4 to 10 lines long, white or pale lilac, denticulate above,

and wholly without hairs
;
gland shallow, divided by a broad transverse denticulate

appressed scale : anthers linear-oblong, obtuse, 2 or 3 lines long, about equalling the

fllaments : capsule oblong, acute at each end, 8 or 10 lines long and 4 or 5 wide :

seeds yellowisli, papillose, with a white vesicle at base.— Cyclobothra elegans, var.,

Benth. PI. Hartw. 338 (n. 1986); Torr. 1. c. Calochortus elegans, var. subcalvatns,

Baker, 1. c. 305.

In the Sierra Nevada, from the Yosemite Valley to Plumas County.

9. C. lilacinus, Kell. Stem bulbiferous near the base, Ioav (4 to 8 inches high),

rather stout, usually branched, with broad elongated leaves (4 to 6 lines wide), and
long conspicuous bracts : flowers 4 to 10, in 1 to 3 umbels or close corymbs, on long

flexuous pedicels: petals broad, 6 to 12 lines long, pale lilac, Avith a more or less,

purplish claw, somewhat hairy below the middle
;
gland very shallow, ciliately mar-

gined and with a narrow scale : anthers oblong, obtuse, 1 to 1 1 lines long, mucli

shorter than the filaments : stigmas slender : capsule elliptical, obtuse at each end,

an inch long, — Proc. Calif Acad. ii. 5 ; Baker, 1. c. 306. C. umbellatus. Wood,
1. c 1 68. C. tmiflonis, Hook, f Bot. Mag. t. 5804.

On hillsides about San Francisco Bay {Bigelow, Bolander, Kellogg) and northwai-d ; at the
Geysers, Bolnndcr.

10.. C. uniflorus, Hook. & Arn. Stem low and slender (3 to 6 inches high),

1 - 2-flowered : leaves 2 to 4 lines broad ; bracts near the base, elongated : sepals 6

to 8 lines long, purplish, sometimes spotted : petals 10 to 12 lines long, the upper

margin denticulate, lilac with a purplish base and small very shallow purple densely

hairy gland, the lower half of the petal above the gland covered with scattered hairs :

anthers obtuse, 2 lines long. — Bot. Beechey, 398, t. 94; Wood, \. c. 168; Baker,

1. c. 306.

From Monterey (Doiiglas, Parry, Brewer) to Sonoma County, Ncivherry. The stem is bul-

biferous at the base of the leaf ; capsule not known.

§ 2. Floivers and fruit erect on stout pedicels : flowers open-cam.panulate : gland
usually densely hairy : capsule (except in group *) narrowly oblong, with
thick lobes, acute, sejjticidal sejmls often hairy or siibglandular or spotted

within: seed o.scending and somewhat turgid, with white, loose and
spongy, minutely tessellated testa.— Mariposa.
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* Capsule as in § 1 : flowers large, lilac.

11. C. Grreenei, Watson. Stem stout, branching, often a foot high or more,

2 — 5-floweretl : leaf about equalling the stem, an inch broad ; bracts narrow, elon-

gated : sepals greenish with more or less of lilac within and with a yellowish hairy

spot above the base: petals broadly fan-shaped and obtuse, 1;^ to H inches long,

lilac, somewhat barred with yellow below, strongly pitted and arched, the lower

part densely covered with very long yellow hairs ; upper part of the blade more
thinly hairy, not ciliate

;
pit densely villous above a broad transverse laciniate scale

:

anthers broad, acute or obtuse, | inch long : capsule an inch long, 4 to 6 lines broad,

attenuate into a stout beak.— Proc. Amer. Acad. xiv. 264.

Mountains neai- Yreka, and top of Table Rock on Little Shasta River, Hev. E. L. Greene, July,

1876 ; also in Multnomah County, Oregon, T. J. Howell.

C. NiTiDUS, Dougl. (C. eurycarpus, Watson, Bot. King Exp. 348), has a simple iimbellately

1 - 3-flowere(l stem, with a short bract-like leaf in the middle and a single narrow radical leaf

;

sepals naked
;
petals cream-colored with a lilac spot in the centre, and a narrow shallow pit, not

strongly arched, the lower part of the blade usually with thinly scattered purple or yellowish
haii-s ; gland oval-oblong, densely covered with entangled yellow hairs, without crest ; anthers 2^
to 4 lines long ; capsule round to broadly elliptical, with short stout beak. Oregon to N. E.

Nevada.

* * Capsule narrowly oblong, with thick obtusely angled cells.

•»- Flowers yelloiv or orange, more or less marked with brown or purple.

12. C. clavatus, Watson. In habit resembling C. liiteus : distinguished from

other species of the group by the strongly clavate hairs which cover the lower half

of the petal around the deep and broad circular gland : sepals acute, naked, yellow

within with a brownish spot at base and greenish on the outer side : petals 15 to 18

lines long, yellow somewhat tinged or lined with brown, rather strongly arched :

anthers purple, obtuse, 4 or 5 lines long : ovary attenuate above, narrow, 10 lines

long. — Proc. Amer. Acad. xiv. 265.

Near San Luis Obispo {J. G. Lemmon) ; near Santa Barbara, Mrs, Elwood Cooper.

1 3. C. Weedii, Wood. Corm deep-seated, fibrously coated : stem usually

branched, leafy, flexuous, a foot high or more, 1 - 3-flowered : leaves convolute-

linear, filiform-acuminate : sepals equalling the petals, orange within, with a brown
slightly bearded spot at base: petals 12 to 15 lines long, fan-shaped, obtuse or

abruptly acute, deep yellow, dotted and often margined with brownish purple, ciliate

and covered with slender purple or yellow hairs
;
gland small, circular to oblong,

densely hairy : anthers broad, acute or acutish, 4 to 6 lines long : capsule narrow,

attenuate upward, 1^ inches long.— Proc. Acad. Philad. 1868, 169. C. luteus, var.

Weedii, Baker, 1. c. 309. G. citrinm, Baker, Bot. Mag. t. 6200.

Var. purpurascens, Watson, 1. c. Petals wholly covered or blotched with
purple

;
gland somewhat larger.

In the Coast Ranges, San Diego County and northward ; the variety at Santa Barbara and
Cajon Pass-

14. C. Kennedyi, Porter. Usually stout, 4 to 18 inches high, glaucous, 2-4-
flowered

;
pedicels often short and stout : leaves shorter than the stem : sepals broad,

scariously margined, orange within with a purple spot at base, about equalling the fan-

shaped petals, which are 12 to 15 lines long, of a uniform clear reddish omnge, the

round-oblong gland densely hairy and surrounded by a broad deep-purple slightly

hairy spot : anthers 4 lines long, on very short filaments : capsule 1 1 inches long or

more.— Coult. Bot. Gazette, ii. 79.

Southeastern California, from Fort Tejon to the Providence Mountains, Wallace, Cooper, Pal-

mer, Kennedy.

15. C. luteus, Dougl. Stem bulbiferous near the base, usually a foot or two
high, 1 - 6-flowered, exceeding the usually very narrow (1 to 3 lines wide) leaves

:
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sepals nearly equalling the petals, narrowly lanceolate and acuminate, greenish yel-

low and purplish witli a brown spot at base : petals very broadly fan-shaped, obtuse,

an inch or two long, from yellow to deep orange, lined with brownish purple on
especially the middle third where it is also usually slightly hairy ; claw purplish

;

gland broad, rounded or somewhat lunate, densely covered with ascending yellowish
hairs and with scattered spreading hairs surrounding it : anthers yellow, linear, ob-
tuse, 2| to 5 lines long: capsule attenuate upward, 1 to 1^ inches long.— Lindl
Bot. Reg. t. 1567 ; Fl. Serres, ii. t. 104, fig. 2 ; Baker, 1. c. 309.

Var. oculatllS, Watson, 1. c. Petals white, lilac, or yellowish, Avith a central

dark brownish purple spot, which is usually bordered with yellow and sometimes
more or less broadened transversely ; claw yellow and purplish

;
gland usually nar-

rowly lunate, covered with brownish or yellow hairs.

Var. citrinus, Watson, 1. c. The whole petal deep or lemon yellow, similarly

marked with brown. — C. venustus, var. citrinus, Baker, 1. c. 310.

Frequent from San Diego to Mendocino County and in the foothills of the Sierra Nevada. Ex-
ceedingly variable in its color and markings, and perhaps running into C. venustus.

C. AUREUS, Watson, of S. Utah, is another species of this gi'oup, 3 to 6 inches high, the petals
naked and clear yellow or with a narrow crescent of purple above the well-defined roundish gland,
which is densely (covered with reflexed hairs.

-H- -»— Flowers white or lilac.

16. C. venustus, Benth. Like the last : petals white or pale lilac above, with
a more or less conspicuous reddish spot near the top, a brownish spot bordered with
yellow in the centre, and a brownish base : gland large and conspicuous but much
narrower than the claw, oblong, usually densely hairy and surrounded by scattered

hairs: capsule 1 to 2i inches long and 4 or 5 lines broad.— Trans. Hort. Soc.

n. ser. i. 412, t. 15, fig."'3 ; Lindl. Bot. Eeg. t. 1669; Fl. Serres, 1. c. fig. 3; Kegel,

Gartenfl. t. 865.

Var. purpurascens, Watson, 1. c. The petals deep lilac or purplish, with simi-

lar markings.— Vars. lilacinus a,nd 2yitrpvreus, Baker, Gard. Chron. 2 ser. viii. 70.

In the Coast Ranges, from Mount Diablo (Brewer) southward ; frequent and very variable in

its colors and in the detinition of its markings. The variety in Kern County, Wallace, Kennedy.

17. C. splendens, Dougl. Like the preceding: petals clear lilac, paler below
(the claw somewhat darker), with scattered white hairs below the middle, and with

or without a round densely hairy gland : anthers purple, obtuse or acute, 3 to 6

lines long.— Benth. 1. c. 411, t. 15, fig. 1; LindL L c, t. 1676; Fl. Serres, 1. c.

fig. L
Frequent from Monterey to San Diego.

C. FLEXUOsus, "Watson, of S. Utah, is a similar species, distinguished especially by shorter

obtusish sepals, the shorter anthers (1 J to 3 lines long), and the shorter oblong capsule (an inch

long) less attenuate at each end : stem lower and very flexuous, not bulbiferous.

18. C. Palmeri, Watson, 1. c. Stem very slender, lax and flexuous, a foot or

two high, 1 - 7-flowered, bulbiferous at base : leaves shorter tlian the stem, a line or

two broad : sepals equalling the petals, with narrowly acuminate recurved tips, yel-

lowish within and with a purple spot at base : petals a half to an inch long, obtuse

or acutish, white, or yellowish toward the base, with a brownish claw
;
gland roundish

and ill-defined, nearly as broad as the claw, densely hairy and surrounded above by
scattered yellow hairs : anthers obtuse, 3 lines long : capsule very narrow, attenuate

upward, an inch long or more.

Near the Mohave River, Palmer (n. 527, 1876).

19. C. macrocarpus, Dougl. Often stout, erect and rigid, a foot or two high,

1- rarely 2-flowered, leafy : leaves shorter than the stem, the cauline (3 to 5) narrow

and convolute : sepals about equalling the petals, acuminate, usually tinged with

lilac within, darker at base with sometimes a yellowish hairy spot : petals obovate,
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acute or acuminate, 1 1 to 2 inches long, purple-lilac, paler at base, with a greenish

line down the middle, the lower third above the gland covered with scattered glandu-

lar hairs
;
gland oblong, densely hairy : anthers purple or yellow, lanceolate, acutish,

4 to 6 lines long: capsule attenuate upward, 1| to 2 inches long : seeds flattened,

2| lines long.— Hort. Trans, vii. 276, t. 8 ; Lindl. Bot. Reg. t. 1152.

At Soda Springs on the Little Shasta Uiver (Greene) ; Camp Bidwell (Matthews) ; and northward
to Washington Territory (Li/all) and Idalio, Spalding.

20. C. Nuttallii, Torr. & Gray. Erect, slender, usually a foot high, bulbiferous at

base, simple and umbellately 1 - 5-flowered, witli a single or rarely 2 or 3 narrow revo-

lute cauline leaves : sepals ovate-lanceolate with scarious margins, yellowish within,

with often a dark sometimes hairy spot near tlie base : petals cuneate-obovate, obtuse

or often abruptly acute, an inch or two long, white above tinged with greenish yellow

or lilac and with a purplish spot or band above the yellow base
;
gland round or

oblong, densely hairy, surrounded by long scattered hairs : anthers obtuse, sagittate

at base, 3 or 4 lines long : capsule attenuate upward, 1 to 2| inches long : seeds as

in the last. — Pacif R. Rep. ii. 124 ; Baker, 1. c. 306, excl. syn. Fritillaria alba,

Nutt. Gen. i. 222. C. luteus, Nutt. in Journ. Acad. Philad. vii. 53. C. Leichtlinii,

Hook. f. Bot. Mag. t. 5862.

In the Sierra Nevada from Ebbett's Pass (at 13,000 feet altitude, Brewer) to Shasta River and
eastward to the headwaters of the Missouri, the Black Hills of Dakota, S. Utah and New Mexico

;

the most widely distributed species of the genus. The color sometimes vaiies to deep lilac. The
high mountain form is often dwarf and has the anthers more sagittate.

C. GuNNisoNi, Watson, common in the Rocky Mountains from Nebraska to New Mexico,
is a similar species, readily recognized by its acuminate anthers, the light-lilac jietals yellowish

green below the middle, banded and lined with puqile, the lower part hairy and the transvei-se

gland nearly as broad as the claw.

§ 3. Fruiting j^edicels erect : capsule narrowly oblong, obtuse, loculicidally dehis-

cent at the summit: seed flat and horizontal iii one row in each cell, with
close tvhite testa.

21. C. Catalinse, Watson. Stem 2 feet high, branching, from a small oblong-

ovate corm : leaves and bracts very narrowly linear : ovary winged : capsule triangu-

lar, very obtuse, an inch or two long by 4 or 5 lines wide : seeds thin and very

numerous, 2 lines in diameter ; testa minutely pitted. — Proc. Amer. Acad,

xiv. 268.

On Santa Catalina Island, off Los Angeles. Collected by Mr. Paul Schumacher, June, 1878, in

fruit only.

22. STREPTOPUS, Michx. Twisted-Stalk.

Perianth narrowly campanulate, of 6 distinct lanceolate deciduous reticulately

nerved segments, with recurved tips. Stamens 6, on the base of the segments
;

filaments short and deltoid or subulate ; anthers sagittate, acute or acutely attenuate

above, or each cell setaceously apiculate, attached on the inner side near the base,

with nearly lateral dehiscence. Ovary sessile, ovate, 3-celled, many-ovuled : style

filiform, deciduous ; stigma 3-cleft or 3-lobed. Fruit a thin globose or ovate-oblong

reddish berry, the cells several seeded. Seeds oblong with close thin brownish

testa, longitudinally striate. — Stems leafy, dichotomously branching, glaucous, from

slender creeping rootstalks ; leaves alternate, sessile or clasping, lanceolate, many-

nerved with transverse veinlets ; flowei-s solitary on slender extra-axillary simple or

once-forked peduncles, the second flower and pedicel often rudimentary.

Two Asiatic species are known in addition to the following.

1. S. amplexifolius, DC. Glabrous throughout and glaucous : rhizome short

with crowded rootlets : stem 2 or 3 feet high : leaves ovate- to oblong-lanceolate.
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deeply cordate and clasping, 2 to 5 inches long, very rarely slightly scabrous on the
margin : peduncles lateml and twisted beneath the leaves, mostly forked or genicu-

late, a half to an inch long : perianth greenish white, 4 to 6 lines long, recurved
above the middle: anthers 1^ or 2 lines long, attenuate to a* single slender awn

;

filament deltoid : style elongated ; stigma slightly 3-lobed : berry globose to oblong-

ovate, 4 to 6 lines long, the cells 10- 14-seeded. — S. distortus, Michx.; Hook. Y\.

Bor.-Am. ii. 173, t. 188.

Common in the temperate regions of Eurojie, Asia and N. America ; in the United States
ranging south in the mountains to Pennsylvania, New Mexico and Utah, Oregon, and more rarely
Northern California. Collected only by Bolander, in a deep gulch near Noyo, Mendocino
County ; June.

S. KOSEUS, Michx. Fl. ii. 201, t. 18 ; usually lower and more slender than the last, and some-
what pul)escent ; leaves scabrons-ciliate, less cordate or onl}"^ clasping

;
pedicels rather shorter

;

flowers rose-purple, 3 or 4 lines long ; anther-cells each apiculate ; stigma S-cleft : fiiiit globose,
the cells 6 - 8-seeded. From Sitka to Oregon, and perhaps Northern California ; also in British
America and the northern Atlantic States.

S. BREViPES, Baker, Journ. Linn. Soc. xiv. 592, is known only from small fniiting specimens
collected by Dr. Lyall in the Cascade Mountains of Washington Territory. It is glabrous
throughout, with very slender rootstocks ; leaves sessile, not at all cordate at base nor ciliate

;

fruit globose, on pedicels 3 or 4 lines long, the cells 2 - 8-seeded. It is perhaps only a reduced
smooth form of the last.

23. PROSARTES, D. Don.

Perianth narrowly campanulate, of 6 distinct oblanceolate deciduous 3 - 5-nerved

and net-veined white or greenish segments. Stamens 6, hypogynous; filaments

filiform, mostly elongated ; anthers oblong, obtuse, attached within above the base,

dehiscent laterally. Ovary sessile, linear, oblong or ovate, 3-celled, mostly with 2

suspended ovules in each cell : style slender, entire, or with 3 short spreading stig-

mas, deciduous. Fruit a red 3 - 6-seeded berry. Seeds subglobose, with thin close

testa and horny albumen.— Stems scaly-bracted below, widely branched aud leafy

above, from running rootstalks ; leaves alternate, sessile (at least the lowest clasp-

ing), thin, ovate or lanceolate, several-nerved and net-veined, the uppermost oblique
;

flowers solitary or fascicled at the ends of the branches, the slender pedicels not

jointed, usually nodding.— Watson, Proc. Amer. Acad. xiv. 270.

A wholly North American genus ; two other species are found in the Atlantic States.

* Perianth broad and gibhoiisly tmncate at base: stamens included, ivith elon-

gated filaments : style 3-cleft: fruit acute: leaves acuminate, rarely somewhat
cordate.

1. P. Menziesii, Don. More or less woolly-pubescent : stems 1 to 3 feet high :

leaves ovate to ovate-lanceolate, narrowly acuminate or the lowest acute, rounded at

base or sometimes slightly cordate, 2 to 5 inches long, often minutely resinous-

dotted, at length shining beneath, 3 - 5-nerved, the fainter secondary nerves solitary :

flowers 1 to 5 : perianth-segments nearly erect, acute, 6 to 1 1 lines long : stamens a

third shorter : style usually more or less woolly above and slightly 3-cleft at the

summit : ovary nearly smooth : capsule oblong-obovate, attenuate above into a short

usually somevi'hat villous beak, triangular, 3 - 6-seeded, about 6 lines long, bright

salmon-color. — Linn. Trans, xviii. 533. Uvularia Smithii, Hook. Fl. Bor.-Am. ii.

174, t. 189.

In the Coast Ranges from Mendocino County to British Columbia ; in moist places. May and

June. A strongly marked species ; the leaves are rather thicker and less transparent than in the

following.

* * Perianth narrower and less gibbous at base : style entire : leaves acute or

shortly acuminate, mostly cordate and clasjnng.
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•)— Filaments elongated, longer than the anthers.

2. P. Hookeri, Ton-, ^fore or less rough-pubescent with short usually spread-

ing hairs : stem a foot or two high : leaves ovate, mostly deeply cordate, rough on

the margin and nerves beneath, 1^ to 3 inches long, the uppermost very oblique;

secondary nerves often 2 or 3 : flowers 1 to 6 ; segments spreading above, 5 or 6

lines long, narrowed at base : stamens nearly equalling or a little exceeding the

perianth ; anthers 1 to 1 1 lines long : ovary narrow, more or less pubescent ; the

style entire, exserted, glabrous : fruit usually somewhat pubescent, obovate,

obtuse, 4 lines long, 6-seeded. — Pacif. li. Eep. iv. 144. P. lanuginosa, var.

Hookeri, Baker, Journ. Linn. Soc. xiv. 586. Prosartes, n. sp., Kellogg, Proc. Calif.

Acad. vii. 112.

Var. oblongifolia, Watson. Leaves mostly oblong, acuminate.

In the Coast Ranges from Marin County to Santa Cruz; April to June.

3. P. trachyandra, Ton*. Very similar to the last : leaves less deeply cordate

(the upper ones often not at all so) and usually less acuminate : stamens a third

shorter than the perianth ; anthers minutely hispid : ovary glabrous : fruit smooth,

with a short stout beak.— Pacif. E. Rep. iv. 144. P. lanuginosa, var. trachyandra,

Baker, 1. c.

In the Sierra Nevada, from Tuolumne County {Bigelow) to Plumas Coimty, Leinmon, Mrs. R.
M. Austin.

P. OuEGANA, Watson, of Oregon and Washington Territory, is distinguished by its long-

acuminate cordate leaves
;
pedicels and upper portion of the branches usually densely woolly-

pubescent ; spreading perianth-segments (5 to 7 lines long) more distinctly (often purplish) net-

veined ; stamens exserted ; fruit somewhat pubescent, ovate, acutish, nearly half an inch long,

3 - 6-seeded.

P. TRACHYCARPA, Watson, is a more eastern species of the Wahsatch and Rocky Mountains,

ranging north to British America. It has acute sessile not cordate leaves, stamens about ecpml-

ling the periantli, a slightly cleft style, rounded ovary, and obovate obtuse papillose 6 - 18-seeded

fruit.
. y r,

•1— 4— Anthers much exceeding the very sJwrt filaments.

4. P. parvifolia, Watson, ined. Rather stout, much branched, woolly-pubes-

cent : leaves ovate to broadly lanceolate, the lower cordate and clasping, 1 to 1|
inches long, acuminate : flowers rather numerous, 4 lines long ; segments slightly

spreading, twice longer than the lanceolate acute nearly sessile anthers : ovary very

small, slightly pubescent ; style slightly exserted.

Siskiyou Mountains ; collected in flower, June, 1879, by V. Rattan.

24. GLINTONIA, Raf.

Perianth campanulate, of 6 distinct oblanceolate deciduous several-nerved seg-

ments. Stamens 6, on the base of the segments ; filaments filiform ; anthers oblong

to linear, versatile, attached on the inner side above the base, dehiscing laterally.

Ovary sessile, ovate-oblong, 2 - 3-celled : cells 2 - several-ovuled ; style slender,

slightly 2 - 3-lobed at the summit, deciduous. Fruit a smooth ovoid thin few - many-

seeded berry. Seed with smooth brownish crustaceous testa, somewhat compressed

and angled.— Stems very short, few-leaved, from a slender creeping rootstock, bear-

ing a scape-like peduncle with solitary or umbelled flowers ; leaves apparently radi-

cal, alternate, large, oblanceolate, sheathing, many-nerved with transverse veinlets,

ciliate.

A genus of half a dozen species, divided eq^ually between the Atlantic States, the Pacific coast,

and Eastern Asia.

1. C. uniflora, Kunth. More or less villous-pubescent throughout : stem very

short (an inch or two long), mostly subterranean : leaves 2 to 5, acute, attenuate
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below, 4 to 8 inches long and 1 or 2 broad : peduncle shorter than the leaves,

usually with one or two small bracts : flowers solitary, rarely 2, white, 9 to 1 2 lines

long, pubescent : tilaments nearly a half shorter, pubescent, very attenuate at the

apex ; anthers 2 lines long : style exceeding or shorter tlian the stamens : fruit 4 to

6 lines long, the cells 6 - 10-seeded. — Euum. v. 159 ; Baker, Journ. Linn. Soc. xiv.

584, Smilacina tmiflora, Menz. ; Hook. Fl. Bor.-Am. ii. 175, t. 190.

Northern California to British Columbia ; Big Tree Grove (Breu-cr) ; Plumas County {Mrs.

E. M. Aiislin) ; near Eagle Lake {Miss Plummer) ; Humboldt County {Rattan) ; Scott Moun-
tains, Greene.

2. C. Andrevrsiana, Torr. Stout, nearly glabrous, the inflorescence more or

less pubescent : stem 2 to 6 inches long : leaves usually 5 or 6, broadly oblong to

oblanceolate, 6 to 12 inches long and 2 to 4 wide, acute or very shortly acuminate :

peduncle a foot or two high, usually with a foliaceous bract : flowers deep rose-color,

numerous, in a terminal umbel and one or more lateral umbellate foscicles
;
pedicels

slender, unequal, an inch long or less : perianth gibbous at base, 4 to 7 lines long

:

stamens a half shorter, about equalling the style ; filaments pubescent ; anthers a

line long : fruit 4 or 5 lines long, the cells 8 — 10-seeded,— Pacif. li. Eep. iv. 150
;

Baker, 1. c. 585.

In the Coast Ranges from Santa Cruz {Kellogg, Anderson), to Humboldt County {Eattan)
;

April to June.

25. SCOLIOPUS, Torr.

Perianth purplish, of 6 distinct spreading deciduous segments ; the 3 outer lan-

ceolate, several-nerved, punctate ; the inner narrowly linear, 3-nerved. Stamens 3,

at the base of the outer segments ; filaments filiform-subulate ; anthers oblong,

2-celled, extrorse, attached above the base. Ovary sessile, narrow and attenuate

upward, strongly triquetrous, 1-celled, the thickened angles placentiferous : style

very short : stigmas linear, recurved, deeply channelled down the inner side, per-

sistent : ovules several (10) in 2 rows on each placenta, ascending. Capsule thin-

membranous, bursting irregularly, oblong-lanceolate. Seeds oblong, slightly curved,

sulcate-striate longitudinally, with thin close light-colored testa, a conspicuous dark

chalaza, and crested rhaphe.— Nearly acaulescent glabrous perennials, with a shoit

coarsely fibrous-rooted rhizome ; the very short stem bearing a pair of thin oval

to lanceolate sessile leaves, many-nerved with transverse veinlets, subtending an

umbel of long-petioled flowers. The whole plant is more or less punctate with

purple dots.

Only the following species are known. A remarkable genus of rather obscure affinities, but
apparently to be gi-ouped with Trillium and the eastern monotypical genus Medeolu^.

1. S. Bigelovii, Torr. Stem scarcely rising above ground : leaves oval-elliptic

to narrowly oblanceolate, 4 to 15 inches long and 1|^ to 4 inches wide, acute or

acutish, dilated and sheathing at base : pedicels 3 to 12, slender, 3 to 8 inches long,

lax and becoming tortuous in fruit : perianth 7 to 9 lines long : stamens a third as

long : ovary linear-oblong, 3 to 5 lines long including the short stout style : stigmas

2 lines long : capsule light-colored, acute at each end, 9 to 1 4 lines long not includ-

ing the style, which is 2 or 3 lines long : seeds few to many, 1 to 1 ^ lines long.—
Pacif. R. Eep. iv. 145, t. 22.

In the Coast Ranges from Marin to Humboldt County ; flowering in February.

S. Hallii, "Watson, from the Cascade Mountains of Oregon, is distinguished by its smaller

leaves (3 to 5 inches long) more narrowed and somewhat petiolate at base ; the very slen'der pedi-

cels 2 inches long or less ; ovary less narrowly oblong ; style more slender, and stigmas only a

line long ; capsule brown-purple, 5 lines long. The stem is scarcely an inch in length, and the

rhizome and rootlets are more slender ; flowers unknown.
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28. TRILLIUM, Linn. Wake Kobin.

Perianth of 3 herbaceous lanceolate persistent sepals and as many larger dis-

tinct more or less spreading colored (white to purple) several-nerved marces-

cent petals. Stamens 6, on the base of the perianth and much shorter than the

segments ; filaments short and stout ; anthers linear, the cells separated by a broad

connective, usually introrse. Ovary sessile, ovate-globose, 3 - 6-angled, 3-celled,

several-ovuled : stigmas nearly sessile, linear or subulate, recurved above, channelled.

Fruit an ovate berry, 3-celled (or sometimes imperfectly 1-celled with parietal pla-

centae), red or purple. Seeds ovate, with thick rhaphe and close thin scarcely striate

testa. -— Perennial glabrous herbs, with short tuber-like rhizomes, and stout simple

stems scariously sheathed at base, and bearing at top a whorl of 3 dilated mostly

rhombic-ovate 3 — 5-nerved and net-veined leaves, and a large solitary flower.—
Watson, Proc. Amer. Acad. xiv. 273.

The dozen species are chiefly American and of the Atlantic States. Two are found in E. Asia,

of which one is considered a form of an eastern species. The roots are acrid and produce emesis.

* Flowers sessile.

1. T. sessile, Linn. Stems usually several from the same root, about a foot

high : leaves closely sessile, ovate-elliptic and often rhombic, usually mottled with
brown, acute : petals dull purple or sometimes greenish white, oblanceolate or spatu-

late, acute or obtuse, |^ to 2 inches long, erect or spreading : anthers 3 to 7 lines long,

equalling or exceeding the stout stigmas, which are 3 or 4 lines long and sessile upon
the broadly ovate ovary.

Var. Californicuin, Watson, 1. c. Larger in all its parts : leaves very broadly

rhombic-ovate, 3 to 6 inches long and usually broader than long, acutish : petals

oblanceolate to rhombic-obovate, 1 to 4 inches long, purple or rose-color or some-
times white : anthers 6 to 9 lines long, usually considerably exceeding the stigmas.— T. sessile, vars. giganteum and chloropetalum, Torr. in Pacif. R. Rep. iv. 151.

Var. angustipetalum, Torr. 1. c. Leaves narrowed at base and somewhat
petiolate : petals narrowly oblanceolate to linear.— T. sessile, var. giganteum, Hook,
& Arn. Bot. Beechey, 402.

Frequent in rich moist valleys and hillsides, from San Luis Obispo to Oregon, especially the
var. Californicitvi. The strictly typical form of the Eastern States seems not to be found in Cali-
fornia. Very variable in the size, form and color of the flowers. Flowering from March to May

;

the fruit of the western forms has not been collected.

T. PETioLATUM, Pursh, of Oregon and Washington Territory, is distinguished by the short
stem scarcely exserted from the basal sheaths (3 or 4 inches loiig), and by the ovate-elliptic to
reniform leaves with petioles equalling or exceeding the blade

;
petals narrowly oblanceolate, but

little longer than the sepals. Not yet collected in California.

* * Flowers pedunculate.

2. T. ovatiun, Pursh. St«m rather slender, a foot high or more : leaves rhom-
bic-ovate, 2 to 6 inches long, acute or shortly acuminate, narrowed at base or slightly
petiolate : peduncle erect, 1 to 3 inches long : petals spreading, lanceolate or rarely
somewhat oblanceolate, acute, 1 or 2 inches long and 3 to 10 lines broad, white soon
turning to deep rose-color, little exceeding the sepals : stamens 3 to 6 lines long :

stigmas slender, sessile : capsule broadly ovate, somewhat winged, 6 to 9 lines long :

seeds 1| lines long.— Fl. 245. T. Californicum, Kellogg, Proc. Calif. Acad. ii.

50, fig. 2.

In the Coast Ranges, from Santa Cruz {Wood) to Oi-egon and British Columbia. This species
much resembles the eastern T. grandiflorum, to which it has sometimes been referred, but tlie

petals are never obovate and rarely even oblanceolate, and the stigmas are less slender and more
recurved.
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27. VERATRUM, Toum. False Helleboue.

Flowers polygamous, mostly cream-color or greenish ; segments distinct, spread-

ing, persistent, oblong-obovate or oblanceolate, several-nerved, glandless or with a

thickened greenish margin toward the base or somewhat biglandular, slightly adnate

to the base of the ovary. Stamens free ; filaments subulate ; anthers cordate, con-

fluently 1 -celled, peltate after opening. Ovary sessile; styles distinct, stigmatic at

the apex. Capsule membranous, 3-beaked by the persistent divergent styles, septi-

cidal to the base. Seeds several in each cell, ascending, oblong-lanceolate, com-

pressed and margined or winged, with close thin whitish testa.— Stem stout, tall

and leafy, from a short thick rhizome, bearing a pubescent panicle mostly staminate

below, with green or greenish bracts
;
pedicels short and stout, not jointed ; leaves

ovate to lanceolate, sheathing, strongly nerved and plaited.

A genus of nine species, of which four are European and Asiatic and three belong to the
Atlantic States. The roots are poisonous, and those of several species are employed in medicine.

* Perianth-segments entire or serrulate, thickened laterally at base, very shortly

adnate to the oblong-ovate many-seeded membranous capsule.

1. V. Californicum, Durand. Stem very stout, 3 to 7 feet high : leaves ovate,

acute, the upper narrowing to lanceolate, 4 to 1 2 inches long, all sheatliing, some-
what pubescent or nearly glabrous : inflorescence and upper part of stem tomentose-

pubescent ; branches of the panicle (a foot or two long) mostly simple and ascend-

ing, sometimes compound and more spreading, the lower usually sterile ; bracts

ovate-lanceolate, somewhat membranaceous, usually exceeding the pedicels (| to 2|
lines long) : segments of the perianth oblanceolate, obtuse, whitish, with a greener

base, thickened and brown at the sides, the upper margin often somewhat denticu-

late irregularly, 3 to 8 lines long : stamens 3 to 5 lines long : capsule an inch long

or more : seeds 12 to 15 in each cell, wliitish, broadly winged, 5 or 6 lines long.—
Journ. Philad. Acad. iii. 103. V. album, Watson, Bot. King Exp. 344.

Frecjuent in the Sierra Nevada and in the Coast Ranges of Mendocino County, and northward
to the Columbia ; also in the East Humboldt Mountains, Nevada, and the Wahsatch {W(dson),

Mount Graham, Arizona (Rothrock), and the Rocky Mountains from AVyoming to New Mexico.

It appears to differ from all the Old World forms of V. album, especially in tlie darker thickened
bases of the more adnate perianth-segments, its larger capsules, and more numerous seeds.

V. VIRIDE, Ait., of the Eastern States, also occurs in the mountains of Oregon and northwaixi.

Its flowers are green, in a more slender panicle with more or less drooping branches, the segments
more narrowly oblanceolate, and stamens shorter. The upper leaves are more acuminate, and the

bracts more foliaceous, usually longer and narrower.

* * Perianth-segments fimbriate, the ridged base dimded by a narrow longitudi-

nal sulctis, slightly adnate to the subglobose obtusely lobed thin-^membranous

capsule.

2. V. fimbriatum, Gray. Stem 2 to 5 feet high or more : leaves lanceolate, 6

to 18 inches long and 2 to 6 inches wide, acute or acuminate, narrowed to the base,

somewhat pubescent : panicle tomentose, spreading ; bracts ovate to ovate-lanceolate

;

pedicels stout, 2 to 5 lines long : perianth-segments rhombic-ovate, greenish white (?),

3 to 5 lines long, irregularly fimbriate from above the broad base, which is marked
by two oblong subglandular spots separated by a narrow furrow and reaching to the

middle of the segment : filaments stout, 2 lines long : styles long and slender : cap-

sule depressed and somewhat emarginate at the apex, 4 lines long ; cells 5 — 7-ovuled,

2 - 4-seeded : seeds nearly 3 lines long, oblong, scarcely margined.— Proc. Amer.
Acad. vii. 391.

Frequent on the plains west of the Redwoods in Mendocino County, Bolander, Kellogg & Har-
ford (n. 1027). A very peculiar species.
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28. ZYGADENUS, Michx. Zygadene.

Flowers perfect or polygamous, greenish white, erect on slender pedicels in gla-

brous simple or paniculate racemes
;
perianth often adnate to the base of the ovary,

the oblong-lanceolate to ovate segments more or less distinctly glandular at the rather

broad or shortly unguiculate base. Stamens on the base of the segments, the filiform-

subulate filaments at first recurved. Seeds brownish, angled and somewhat mar-

gined. — Stem from a coated bulb crowning a short rhizome, with narrowly linear

obscurely nerved leaves mostly near the base. Otherwise as Veratrum.

A genus of half a dozen American species, with one in Siberia and another Mexican.

* Flowers all perfect, rather large ; outer segments not unguiculate, the inner
abruptly contracted to a broad claw.

1. Z. Fremonti, Torr. Bulb oblong, | to 1| inches long, with dark outer

coats : stem glabrous or rarely somewhat pubescent, from 3 inches to a foot or two

or even 4 feet high : leaves 2 to 12 lines broad : raceme simple or compound, few-
many-flowered ; bracts mostly green ; lower pedicels an inch or two long : perianth

wholly free from the ovary, rotate ; segments 3 to 7 lines long, oblong-ovate to

lanceolate, obtusish, the greenish-yellow gland extending upward along the nerves

and so toothed on its upper margin : stamens nearly free, a half shorter than the

segments : styles short : ovules 10 to 20 or more in each cell : capsule oblong, 6 to

10 lines long : seeds 1| to 2 lines long.— Pacif. R. Rep. vii. 20 (as Z. Douglasii).

Z. glaberrimas, Hook. & Arn. Bot. Beechey, 160. Z. chloranthus, Hook. & Am.
1. c. 402. Anticlea Fremonti, Torr. 1. c. iv. 144.

In the Coast Ranges from San Diego (Cleveland, Wood) to Humboldt County ; very frequent
and sometimes known as " Soap-plant." It varies greatly in size (the var. minor of Hook. & Arn.
being the eariy dwarf form), as also in the size and form of the petals and gland, and in the num-
ber of ovules. The gland sometimes occupies the whole base of the petals or ma)' be much nar-

rower. The similar Z. ei.egans, Pursh (Z. glxiiociis, Nutt., and Z. chloranf.hus, Richards.), of the
northern Atlantic States and ranging to Behring Strait and Oregon, is found in Northeastern
Nevada and Eastern Arizona, but seems not to reach California. It is more glaucous, has the
perianth evidently adherent to the ovary (especially in fruit), and the segments with an obcor-

date gland covering the base.

* * Flowers smaller, the lower sometimes sterile : segm,ents of perianth all

abnqjtly contracted to a short glandular claw.

2. Z. venenosus, Watson. Bulb oblong-ovate, rather small (about | inch in

diameter), with dark outer coats : stem slender, |^ to 2 feet high : leaves narrowly
linear, rarely over 2 or 3 lines broad, carinate and usually folded, scabrous at least

on the margin, the cauline scarcely or not at all sheathing : raceme simple (very

rarely slightly compound at base), short, becoming 4 to 6 inches long or more ; bracts

foliaceous or membranous, setaceous-acuminate
;
pedicels slender, 3 to 6 lines or the

lower sometimes an inch long, mostly erect in fruit : perianth free from the ovary
;

segments triangular-ovate to elliptical, 2 or 3 lines long, obtuse or rarely acutish, the

blade rounded or subcordate at base : gland extending slightly above the claw and
terminated by a well-defined irregular line : stamens equalling the perianth, and
somewhat adnate to the claws : ovules 6 to 8 in each cell : capsule 4 to 6 lines long,

oblong-ovate, the cells abruptly contracted at the apex : seeds (usually 2 in each cell)

1| to '2\ lines long. — Proc. Amer. Acad. xiv. 279. Aynianthium Nnttallii, Gray,
and others, as to the plant of the western coast. Anticlea Nuttallii, Torr. Pacif. K.
Eep. iv. 144, etc. Z. Nuttallii, Watson, Bot. King Exp. 343, mainly.

Very frequent in meadows or on stream-banks from Monterey and Mariposa Counties to British
Columbia and eastward to the Wahsatch ; May to July. The bulb is poisonous and is known
among the northern tribes of Indians as " Death-Camass." Dr. Bolander notes, however, that in
Sonoma County it is eagerly eaten by the hogs and is hence called "Hogs' Potato " by the fiirmers

of that region. The plant of the Califoruiau Coast Ranges is often stouter than that of the Sierra



184 LILIACE^. Zygadcnus.

Nevtida and northward, with the raceme occasionally compound, and the perianth-segments
usually with a shorter claw and the blade cordate at base. The species has been confounded with
Z. Nuttallii of the eastern plains and Texas, which differs in its stouter habit, broader leaves,

etc., the perianth-segments not at all unguiculate at base, the free stamens, and the much larger

seeds and capsule.

3. Z. paniculatus, Watson. Very similar, but usually stouter ; the stem from
a larger bulb, 1 to 2^ feet high : leaves 3 to 8 lines broad, often all sheathing at

base : raceme compound ; bracts lax and scarious : flowers of the lower branches of

the raceme usually sterile and on short pedicels : perianth-segments about 2 lines

long, deltoid, acute or acuminate
;
gland less definitely margined and often reaching

nearly to the middle of the blade : stamens equalling or exceeding the segments :

pedicels spreading in fruit : capsule oblong-ovate or oblong, | to 1 inch long, the

cells attenuate at the apex : seeds 3 to 5 lines long. — Bot. King Exp. 344. Helonias
paniculatus, Nutt. in Journ. Acad. Philad. vii. 57. Amianthium Nuttallii, var.,

Gray, Ann. Lye. N. Y. iv. 121.

At Ebbett's Pass {Brewer), Chico {Mrs. J. Bidwell), and especially frequent on the eastern side

of the Sierm Nevada, on dry hillsides and in blossom a month earlier than the last ; ranging
from Idaho and Nevada to Southern Utah {Palmer) and the Saskatchewan. Bulb also poi-

sonous.

29. TOPIELDIA, Hudson. False Asphodel.

Perianth spreading, of 6 distinct greenish white oblanceolate 3-nerved persistent

segments. Stamens 6, equalling the segments and inserted at their base ; filaments

narrowly subulate ; anthers round-cordate, attached by the base, dehiscing laterally.

Ovary sessile, ovate or somewhat obovate, 3-lobed and 3-celled : styles short, dis-

tinct, with small terminal stigmas ; ovules several in each cell, attached to the inner

angle. Capsule membranous or rigid, obovate, acute, beaked by the persistent

spreading styles, septicidal. Seeds several to many in each cell, with thin mem-

branous testa and often tailed.— Herbaceous perennials, with slender running root-

stocks and mostly radical equitant linear leaves, the simple stem bearing a short

close raceme or spike of small flowers
;
pedicels not jointed, usually with a small

involucre of 2 or 3 more or less united bractlets near the flower.

A geniis of about a dozen species, confined chiefly to the northern temperate and arctic zones.

The following, with an additional species of the Atlantic States, belong to a subgenus TrianlfM;

which is distinguished by having the flowers by threes in a raceme, but developing from above

downward, the anthers innate, seeds caudate at one or both ends, and the stem and inflorescence

somewhat glandular-pubescent.

1. T. occidentalis, Watson. Stem (1 or 2 feet high) and pedicels below the

involucres viscid-pubescent : leaves shorter than the stem, 2 lines broad : raceme an

inch and pedicels becoming 3 to 5 lines long : involucre a short distance below the

flower, 3-lobed nearly to the middle, often reddish : perianth 1 ^ to 3 lines long :

capsule obovate, membranous, 3 or 4 lines long : seeds 6 to 8 in each cell, angular-

ovate, with a loose spongy white testa and a slender tail at the outer end about

equalling the seed.

Near cold springs in the Red Mountains, Mendocino County {Kellogg & Harford, n. 1022) and
northward ; Mount Hood ( Wood) ; Cascade Mountains, Oregon {Howell), and near the British

boundary, Lyall.

2. T. glutdnosa, Willd. More slender and less tall (6 to 16 inches high) : pedi-

cels shorter, with the scarcely lobed involucre near the flower : perianth 1 g or 2 lines

long : capsule smaller : seeds numerous, linear, with close thin testa and a long

slender contorted tail at each end twice longer than the seed.

Near the Columbia River {Hall), in the Cascade Mountains, Oregon (Howell), and perhaps

ranging southward into N. California. It is the more common American species, found from

Sitka and Bear Lake to Maine and Indiana and hi the Alleghanies to N. Carolina and Tennessee.
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30. NARTHECIUM, Mochring. Bog Asphodel.

Perianth of 6 distinct yellbwish-green narrowly lanceolate obscurely 3-nerved seg-

ments, reflexed or spreading in flower, soon erect, persistent. Stamens 6, hypogy-

nous, distinct ; filaments subulate, woolly ; anthers linear, basifixed, introrse. Ovary

sessile, linear-oblong, 3-celled and many-ovuled, attenuate upward to the small

slightly lobed stigma. Capsule thin-chartaceous, attenuate above, loculicidally 3-

valved. Seeds numerous, ascending from very near the base, small and linear, with

thin transparent testa, and with a long bristle-like tail at each end.— Stem herba-

ceous and slender, from a creeping rhizome, with narrowly linear equitant leaves,

and flowers in a terminal raceme
;
pedicels not jointed, bracteolate near the middle.

A genus of four closely alUed species, of Europe, E. Asia, the Atlantic States, and California,

respectively.

1. N. Californicum, Baker. Eootstock slender, with scarious scales at the

nodes : stem a foot or two high, much exceeding the mostly basal leaves, which are

about 1|^ or 2 lines broad and usually 7-nerved ; cauline leaves 2 or 3, short : raceme

loose, becoming 3 to 5 inches long, 30 - 40-flowered
;
pedicels 3 to 6 lines long, twice

longer than the linear-lanceolate bracts and bractlets : perianth 3 or 4 lines long, a

third longer than the stamens : filaments densely woolly except near the top : cap-

sule exserted ; cells 10- 15-seeded ; seeds a line long, or including the tails 5 lines

long.— Journ. Linn. Soc. xv. 351. N'. ossi/raguvt, \av. occidentale, Gray, Proc.

Amer. Acad. vii. 391.

Swamps on Red Mountain, Mendocino County {Bolander, n. 6548 ; Kellogg & Harford, n.

1031); on Downieville Butte, Sierra County, Lcmmon ; Delnorte County, Rattan. The ripened
capsules are of a bright salmon color.

31. XEROPHYLLIIM, Michx.

Perianth white, of 6 distinct spreading oblong-lanceolate several-nerved persistent

segments. Stamens at the base ; filaments subulate-filiform ; anthers rounded, ex-

trorse, dehiscing laterally. Ovary sessile, ovate, 3-lobed ; styles distinct, linear,

stigmatic on the inner side, reflexed or recoiled, persistent : ovules 1 or 2 pairs in

each cell. Capsule chartaceous, loculicidally dehiscent to the base and occasionally

also septicidally. Seeds 2 to 4 in each cell, ascending, oblong, somewhat triangular-

flattened, with thin longitudinally wrinkled rather light-colored testa. — Perennials,

with a short and thick woody tuber-like rootstock, numerous radical elongated very

narrowly linear dry striate and serrulate leaves, and a stout simple leafy stem bear-

ing a many-flowered raceme
;
pedicels slender, not jointed, the bract often borne

upon the pedicel and resembling a bractlet.

An American genus of three species, the third confined to the Atlantic States near the coast.

1. X. tenax, Nutt. Rootstock an inch thick or more : radical leaves 2 or 3 feet

long by about 2 lines broad, flat above and somewhat carinate, rather rigid : stem
2 to 5 feet high, with scattered ascending leaves dilated at base : raceme dense, be-

coming a foot or two long, the lower bracts foliaceous and serrulate, the upper scarious

and often upon the lower part of the pedicel
;
pedicels an inch or two long, erect in

fruit : flowers fragrant ; segments 4 or 5 lines long, scarcely equalling the stamens :

styles 2 lines long, exceeding the ovary : capsule broadly ovate, acute, nearly 3 lines

long, loculicidally 3-valved : seeds narrowly oblong.— Helonias tenax, Pursh. X.
setifolmm, Lindl. Bot. Reg. t. 1613, not Michx.

In the Coast Ranges, from Monterey {Parry) to F>i-itish Columbia, sometimes occupying exten-

sive meadows ; also in the northern Sierra Nevada (Plumas County, Lcmmon, Mrs. Aitstin).
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X. DouGLASir, Watson, found in the mountains from the Columbia to Montana, is a similar
species with a narrower raceme of smaller Howers ; stamens included ; styles a line long ; capsule
cordate-ovate, 2 lines long, the very abruptly acute cells usually separating and then dehiscing
loculicidally ; seeds shorter and broader.

Order CIX. SMILACE-ffil.

Shrubby (or rarely herbaceous) plants, climbing by petiolar tendrils, often prickly,

the leaves net-veined between the nerves, with small dioecious greenish usually 6-

parted flowers
;
perianth regular, deciduous ; stamens at the base of the segments,

with introrse basitixed 1-celled anthers ; ovary superior, 3-celled (rarely 1- or several-

celled), with as many sessile linear spreading stigmas, and 1 or 2 suspended ortho-

tropous ovules in each cell ; fruit a berry ; seeds with minute embryo, the testa

closely adherent to the horny albumen.— Rootstocks often elongated or tuberous

;

leaves alternate, petiolate, the petiole usually bearing a pair of opposite tendrils

above the dilated clasping base ; flowers in axillary pedunculate umbels or racemes.

Represented almost solely by the following genus.

1. SMILAX, Tourn. Green Brier.

Characters as of the order. Flowers in umbels. Anthers bilocellate.

A widely distributed genus of 150 species or more, chiefly of the tropical and temperate regions
of Asia and America. A dozen species are found in the Atlantic States. The single representa-

tive of the genus in California belongs to the section Eiismilax, having solitary ovules, and the
perianth-segments of the male flowers recurved. The roots of many species are employed in medi-
cine under the name of Sarsaparilla.

1. S. Californica, Gray in herb. Glabrous ; stem woody, terete or somewhat
angled, naked or covered with weak spreading prickles (becoming black) : leaves

broadly ovate, abruptly acute, somewhat cordate at base, 1|^ to 4 inches long, thin

and deciduous, roughish on the margin : peduncles slender, flat, 2 or 3 times longer

than the petioles, which are about an inch long : flowers few to many (20 or less)

;

segments (4 to 6) green, narrowly oblong, 2 lines long : fruit black, 3 lines in diame-

ter. — *S'. rotundifolia (1), Benth. PI. Hartw. 341. S. rotundifolia, var. Californica,

A. DC. Monog. Phaner. i. 75.

On the Upper Sacramento, near Chico {Ilartweg, and others) ; on McCloud's River, in fruit,

Lemmon. Near S. hispida of the Atlantic States, but leaves less acuminate and more cordate.

Order CX. PONTEDERIACE^.

Perennial aquatic herbs, with spathaceous perfect flowers, an irregular funnelform

or nearly regular and salverform 6-cleft persistent perianth, 6 or 3 perigynous more

or less unequal or dissimilar stamens with introrse anthers attached near the base,

a superior sessile 1 - 3-celled 1 - many-ovuled ovary, and a simple style; fruit a

mauy-seeded 3-celled (or 1-celled with 3 parietal placentae) membranous 3-valved

capsule, or a (by abortion) 1-celled 1 -seeded utricle; seed anatropous, with fari-

naceous albumen, and straight axile embryo.— Stems from creeping rootstocks, with

alternate sheathing or clasping leaves, and spicate or axillary and sessile solitary

flowers.

An order of 7 genei-a and 20 or more species, mostly of the tropical and temperate regions of

America, rare in tropical Africa and Asia. In the Atlantic States there are a single species of Pon-
tnderia (the principal genus), and two of Heterantliera, besides the following.
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1. SCHOLLERA, Schreber. Water Star-grass.

Perianth salverform, with elongated filiform tube and 6-parted limb, the segments

linear-lanceolate and nearly equal. Stamens 3, on the throat opposite the inner

segments, equal; filaments subulate; anthers linear to oblong. Ovary oblong, 1-

celled, with 3 parietal placentae ; style exserted, clavate above, slightly 3-lobed :

ovules many, alternate in 2 rows on the placentae : capsule membranous, oblong,

enclosed in the withered base of the perianth, 3-valved. Seeds oblong, striate.—
Stems submersed, from slender creeping rootstocks, slender and branching, with

linear grass-like leaves, and axillary solitary yellowish flowers, which alone reach the

surface. A single species.

1. S. graminifolia, Willd. Stem becoming several feet long : leaves 1 to 3

inches long and a line or two wide, clasping at base, obtuse : spathe herbaceous with

a short foliaceous apex : perianth tube 1 to 3 inches long, the segments of the limb

spreading, 3 or 4 lines long: capsule torulose, 3 or 4 lines long, 8-15-seeded. —
Nov. Act. Soc. Berl. iii. 438. Leptanthus gramineus, Michx. Fl. i. 25, t. 5, fig. 2

;

Hook. Exot. FL t. 94. Heteranthera graminea, Vahl, Enum. ii. 45 ; Torrey, Fl.

N. York, ii. 313, t. 133.

Common in streams in most of the Atlantic States from Canada to Texas ; more rare wcstwaixl.

In Mendocino County (G. R. Vascy) ; Willamette River, Oregon, Howell. A low terrestrial form

sometimes occurs, growing on muddy shores.

Order CXI. ARACEiE.

Perennial glabrous herbs, with large radical or alternate leaves, and perfect or

usually monoecious or dioecious flowers sessile and crowded on a spadix, which is

surrounded by a simple spathe
;
perianth none, or 4 - 6-sepaled in perfect flowers

;

fruit a berry, 1 - 4-celled, 1 - many-seeded : seeds mostly albuminous, minute.

A large order, but mostly tropical and scarcely represented in California. About half a dozen
species, of nearly as many genera, are found in the Atlantic States and northward.

1. LYSICHITON, Schott.

Spathe sheathing at base, with a broad colored lamina or none, at first enveloping

the cylindrical spadix, which becomes long-exserted upon a stout peduncle. Flowers

perfect, crowded and covering the spadix, with 4-lobed perianth, and 4 stamens

opposite the segments. Filaments short, flat; anthers 2-celled, opening upward.

Ovary conical, 2-celled, 2-ovuled : stigma depressed : ovules horizontal, orthotropous.

Fruit fleshy, somewhat immersed in the rhachis and coalescent.— Acaulescent

swamp herbs, with large leaves from a thick horizontal rootstock. A single Japanese

species besides the following.

1. L. Kamtschatcensis, Schott. Leaves (1 to 2| feet long and 3 to 10
inches broad) oblong-lanceolate, acute, narrowed to a short petiole or sessile : spathe
with a broad acute blade : peduncle very stout, shorter than the leaves (becoming 6
to 12 inches long): spadix broader, 3 or 4 inches long.— Prodr. Aroid. 421

;

Rothrock in Smithson. Eep. 1867, 455. Arctiodracon Camtsdiaticmn, Gray, Smithson,
Contrib. n. ser. ix. 409.

Common in swamps near Fort Bragg, Mendocino County (Bolander), and near Humboldt Bay
(Rattan), ranging northward to Sitka and also found in Kamtschatka. May and June, in flower.
Resembling the Symplocarpusfcetidus, or Skunk Cabbage, of the Eastern States.
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Order CXII. TYPHACE^.

Aquatic perennial herbs, witli creeping rootstocks, cylindric solid stems, alternate

linear entire sessile leaves, and monoecious flowers in heads or on a spadix, without

perianth, the upper spikes staminiferous ; stamens and ovaries intermixed witli

bristles or scales ; anthers linear, longitudinally dehiscent ; ovaries 1 — 2-celled,

1-ovuled, with a slender style and 1-sided stigmas, becoming dry and nut-like; seeds

pendulous, anatropous, with copious albumen and a straight axile embryo.— Only

two genera, scarcely reaching California.

1. Sparganium. Flowers in globular heads with foliaceous bracts.

2. Typha. Flowers in a cylindrical compact terminal spike : spathe-like bract deciduous.

1. SPARGANIUM, Toum. Bue-reed.

Flowers in dense separate globose heads on a leafy-bracted simple or branching

spadix, the upper heads staminate. Stamens with slender elongated filaments,

mingled with minute scales. Ovaries sessile, 1 - 2-celled, surrounded by 3 to 6

very narrowly linear-subulate scales. Fruit indehiscent, wedge-shaped or clavate.

Seed ovoid, smooth.

Four or five species are widely distributed through the cold and temperate regions of the
northern hemisphere.

1. S. simplex, Hudson. Stem erect, a foot high or more, rather slender, with
simple inflorescence : leaves triangular or flattened, exceeding the stem (often 2 or 3

feet long, and as many lines broad) : heads 2 to 4 of each kind, the lower often

above the axils, and sessile or pedunculate ; the sterile very small : stigmas single,

linear or oblong : fruit nearly terete, attenuate at each end, 3 or 4 lines long in-

cluding the linear style : scales half as long.— Reichenb. Icon. Fl. Germ. ix.

t. 325.

In the Sierra Nevada from Mono Pass to Oregon and northward, and eastward across the conti-

nent ; also European. Several varieties are described. July to September.

2. S. eurycarpum, Engelm. Erect, stout, 2 to 4 feet high, with branching

inflorescence : leaves mostly flat : heads 2 to 6 or more : fruit sessile, wedge-shaped

and many-angled, 3 or 4 lines long, with a broad depressed summit (2| to 3^ lines

wide), abruptly tipped with the short style. — Gray, Manual, 481.

In the Humboldt River, Nevada ( Watson), and northward, and eastward across the continent.

2. TYPHA, Toum. Cat-taii, FiJi.G.

Flowers in a dense cylindrical terminal spike. Stamens witli very short connate

filaments, mixed with numerous long hairs. Ovaries long-stipitate, 1-celled, sur-

rounded by numerous bristles and clavate rudimentary ovaries. Styles filiform.

Fruit minute, usually splitting on one side. Seed linear, striate. — The staminate

and pistillate portions of the spike are either contiguous or separate, naked or sub-

tended by a spathe-like deciduous bract.

A genus of about 9 species, distributed through the tropical and temperate regions of the globe.

The roots are farinaceous, and the tough flat leaves are used for various domestic purposes.

1. T. latifolia, Linn. Stout and tall, 4 to 6 feet high, the flat sheathing leaves

3 to 6 lines broad or more, exceeding the stem : pistillate and staminate parts of the

spike each 3 to 6 inches long, usually contiguous, the pistillate dark brown with

the crowded rhombic-lanceolate stigmas, and at length an inch in diameter
;

pistil-
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late flowers without bracts : pollen-grains in fours.— Eohrbach, Verh. Ver. Brandenb.

xi. 38, and Amer. Journ. Sci. 3 ser. ii. 375 ; Keichenb. Icon. Fl. Germ. ix. t. 323.

Common in marshes from the Sacramento northward, and found throughout most of North

America, and in the Old World.

2. T. angustifolia, Linn. Leaves usually narrower, somewhat convex on the

back : pistillate and staminate inflorescence usually separated by a short interval,

the spike becoming 5 or 6 lines in diameter : pollen-grains simple : pistillate flowers

with a linear stigma, and a hair-like bract slightly dilated at the summit.— Kohrbach,

1. c. ; Reichenb, 1. c, t. 321.

Collected at Soda Lake in Southeastern California (Dr. Cooper) and at Los Angeles (Eev. J. C.

Nevin) ; also in the Atlantic States, but less common than the last, and in the Old World.

Order CXIII. LEMNACE^.

Very small floating herbaceous perennial stemless plants, consisting of flattened

disk-like fronds, with usually one or more rootlets from the middle below ; florets

imbedded in the frond, without perianth, naked or bracteate, with 1 or 2 stamens

and a sessile 1-celled 1 - several-ovuled ovary (each organ by some botanists con-

sidered a distinct flower) ; style simple, with funnelform stigma ; ovules at the base

of the cell; fruit a utricle; seeds comparatively large, albuminous with straight

axile embryo, the testa operculate at the apex. — Hegelmaier, Die Lemnaceen. .

Comprising only three genera and perhaps 20 species, found on still waters in temperate and

tropical regions. The smallest of all flowering plants, rarely found in flower or fruit, propagating

by buds from lateral or basal slits, the young fronds at length separating. In autumn the buds

or bulblets sink into the mud, to rise again in the spring. Only one genus is positively known as

Californian, but both the others will probably be found. The third genus, IVolffixi, is distin-

guished by its minute size, the thick rootless fronds being only ^ to § of a line broad. The
flowers are naked, and have a single stamen with a 2-celled anther, aud a 1-ovuled ovary,

1. Lemna. Frond 1 -.5-nerved, with a single rootlet.

2. Spirodela. Frond 7- 11 -nerved, with several rootlets.

1. LEMNA, Linn. Duckweed. Duck's-meat.

Flowers marginal, bracteate, diandrous. Filaments slender; anthers didymous,

each cell bilocellate by a transverse partition, dehiscing transversely. Seeds 1 to 6,

mostly ribbed.— Frond 1 - 5-nerved, containing numerous acicular raphides, pro-

liferous from a lateral slit (usually on each side) near the base, with a single rootlet,

which is destitute of vascular tissue.

* Ovule solitary, orthotropous or nearly so: frond 1 — 3-nerved, thin. — Lemna
proper.

-t- Fronds oblong, stalked at base, remaining connected.

1. L. trisulca, Linn. Fronds thin, oblong or oblong-lanceolate, 6 to 9 lines

long, attenuate at base into a slender stalk, very obscurely 3-nerved, often Avithout

rootlets, usually several series of offshoots remaining connected : bract sac-like :

seeds ovate, amphitropous, with small round operculum.— Hegelm. 1. c. 134, t. 5, 6;

Eeichenb. Icon. Fl. Germ. vii. 9, t. 15.

Near San Francisco and on San Gabriel Creek (Bigelow) ; Plumas County {Lemmon) ; Oregon,

and eastward through niost of North America, as also through Europe, Asia and Australia.

•t— •»— Fronds oblong to elliptical or round-ovate, sessile, soon separating.

2. L. Valdiviana, Philippi. Fronds elliptic-oblong, snuill (a line long or

usually less, rarely more), rather thick, obscurely 1-nerved : bract broad-reni form :
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seed orthotropous, oblong, with a prominent acute operculum. — Linnsea, xxxiii.

239; Hegelm. 1. c. 136, t. 7, fig. 1-8, and Fl. Bras. fasc. 76, t. 1, fig. iv. L.

Torreyi, Austin ; Gray, Manual, 479.

In springs, Lake County (Bolander) ; about San Francisco {BolaTider, Kellogg & Harftyrd) ; Los
Angeles {Brewer) ; Northern Nevada ( IVatson) ; Arizona {Palmer), and eastward to tlie Atlantic

;

also South American.

3. L. minor, Linn. Fronds round- to elliptic-obovate, 1 to 2J lines in diame-

ter, rather thick, very obscurely 3-nerved : bract sac-like : seed oblong-obovate,

amphitropous, with prominent rounded operculum.— Nees, Gen. iii. t. 42 ; Hegelm,
1. c. 112, t. 9, 10; Keichenb. 1. c. 8, t. 14.

Reported from various localities in California (Lobos Creek, Bolander, etc.), and common in all

quarters of the globe— the most widely distributed of all the species, and usually abundant,
closely covering the surface of stagnant pools.

L. PAUCicosiATA, Hegelm., may perhaps also be found in California, resembling L. minor, but
with orthotropous seed, and the sheaths at the base of the young roots with broad wing-like
appendages ; bract reniform ; frond with a minute dorsal spine near the apex.

* * Ovules 2 to 7, anatropous : fronds very thick and spongy, fiat above, very

obscurely 5-nerved.— Telmatophage, Hegelm.

4. L. gibba, Linn. Fronds obovate-elliptic to nearly orbicular, almost hemi-

spherical, soon separating: bract sac-like. — Hegelm. 1. c. 145, t. 11-13;
Keichenb. 1. c.

Near San Francisco (Bolander, in flower) ; Santa Barbara (Torrey) ; Arizona {Palmer) ; in the

Atlantic States, but rather rare ; in Mexico, the West Indies, and all quarters of the Old World.
A very peculiar and easily recognized species.

2. SPEIRODELA, Schleiden.

Anther-cells bilocellate by a vertical partition and dehiscent longitudinally. Ovary

2-ovuled. Frond 7-1 1-nerved or more ; rootlets several, with axile vascular tissue.

Otherwise nearly as Lemna. — A single species.

1. S. polyrrhiza, Schleid. Fronds round-obovate, purple beneath, 2 to 4 lines

in diameter, distinctly about 7-nerved ; roots clustered, usually 3 to 5 : bract sac-

like : ovules amphitropous. — Hegelm. 1. c. 147, t, 16, and Fl. Bras. 1. c. fig. vi.

;

Austin, Torr. Bot. Bull. i. 37, figs. ; Engelm. same, i. 42. Lemna polyrrhiza, Linn.

;

Eeichenb. 1. c, t. 15.

Truckee River, Nevada
(
Watson) ; Oregon {Hall) ; and found in all quarters of the globe,

but not yet reported from within the limits of California. It is very rarely detected in flower or

fruit, though often very abundant.

Order CXIV. NAIADACEiE.

Marsh or mostly immersed aquatic herbs, with stems jointed and leafy or (in

Triglochin) naked and scape-like, leaves sheathing at base or stipulate, and flowers

perfect or unisexual, often spathaceous, with perianth of 4 or 6 herbaceous distinct

valvate segments, or membranous and tubular or cup-shaped, or none ; stamens 1

,

2, 4 or 6, with extrorse anthers ; ovaries 1 to G, distinct or more or less coherent,

1-celled, usually 1-ovuled, in fruit follicular or capsular or an indehiscent berry or

utricle ; albumen none ; embryo large, often curved.

An order (as heie understood, embracing the Juncaginece) of about 20 genera and 70 or more
species, widely distributed chiefly through temperate and cooler regions, both in fresh and saline

waters. There is much diversity in the charactei-s of the genera. With few exceptions the
Californian species are the same as those on the Atlantic coast, and are also found in the Old
World.
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* Immersed aquatics, with flat linear leaves : ovaries solitary or distinct, 1-ovuled. — Naiades.

+ Perianth none, or membranous and cup-shaped.

4-h Flowers monoecious or dioecious : ovary 1, sessile : stamen 1 (where known).

1. Naias. Flowers dioecious, solitary or clustered, axillary. Perianth none in fertile flowers,

cup-shaped and membranous in the staminate. Style with 2 to 4 awl-shaped stigmas.

Stems floating, with opposite or ternate leaves.

2. Zostera. Naked ovaries and stamens alternate in 2 vertical rows on the inner side of a mar-

gined leaf-like enclosed spadix ; ovaries pendulous. Stigmas 2, linear. Stem creeping.

3. Phyllospadix. Ovaries naked, alternate in 2 rows on the inner side of a margined foUa-

ceously appendaged enclosed spadix, ascending. Stigmas 2, linear, sessile.

4. Lilaea. Fertile flowei-s in an exserted slender spike. Stigma capitate.

++ ++ Ovaries about 4, nearly sessile, becoming more or less stipitate.

5. ZcUinichellia. Flowers monoecious, axillary, sessile or nearly so. Stamen 1, naked ; fila-

ment slender. Fertile flowers solitary, with a cup-shaped membranous spathe or peri-

anth. Stigmas peltate. Leaves opj)osite.

6. Ruppia. Flowers perfect, 2 or more on an enclosed spadix, at length long-exserted, without

perianth. Anthers 2, sessile, the cells distinct. Stigma depressed. Leaves alternate.

+ + Flowei-s perfect, with herbaceous 4-sepaled perianth, in a peduncled spike.

7. Potamogeton. Ovaries and anthers 4, sessile. Stigma sessile, unilateraL

» Marsh plants with terete bladeless leaves : flowers perfect, spicate or racemose, with her-

baceous 6-lobed perianth : carpels 3 or 6, more or less united, separating at maturity : seed

erect or ascending, anatropous, with straight embryo. — Juncagine^.

8. Triglochin. Ovaries 3 to 6, united until maturity. Leaves radical. Flowers bractless, in

a spike-like raceme terminating a jointless scape.

9. Scheuchzeria. Ovaries 3, nearly distinct, at length divergent. Flowers bracteate in a

loose raceme upon a leafy stem.

1. NAIAS, Linn. Naiad.

Flowers mostly dioecious, axillary, solitary or clustered, sessile. Male flower of

a single stamen and a membranous tubular 4-lobed perianth within a small cup-shaped

membranous spathe ; anther 4-celled, nearly sessile : pollen granular. Fertile

flowers without perianth or spathe, the oblong ovary terminated by a short style and

2 to 4 narrowly subulate stigmas. Fruit a very thin membranous utricle, filled by

the single erect anatropous seed. Outer testa subcrustaceous. Embryo straight,

entire, with the minute plumule near the upper end.— Slender immersed aquatics,

with jointed branching floating stems, and opposite or verticillate (often crowded)

linear toothed leaves, sessile and somewhat dilated at base.

Ten or twelve species are known, four of which are found in the Atlantic States.

1. N. major, AUione. Stem rather stout and often armed with broad prickles :

leaves broadly linear, 3 to 18 lines long, coarsely and sharply toothed, the dilated

base entire : fruit 2 to 2J lines long : seed very finely lineate, oblong, slightly com-
pressed.— Nees, Gen. t. 44.

In Clear Lake (Bolander) ; Huntington Valley, Nevada ( Wheeler) ; Santa Cruz River, Arizona
(Dr. Smart) ; Utah, Parry. It is also found in the salt springs of New York, in Europe, the
West Indies, and the Sandwich Islands.

2. N. flexilis, Rostk. & Schmidt. Stems very slender : leaves very narrowly
linear, a half to an inch long, very minutely serrulate : fruit 1| lines long, narrowly
oblong.— K Canadensis, Michx. ; Hook. Fl. Bor.-Am. ii. 170, t. 184.

Near San Francisco {Chamisso) ; Clear Lake {Bolander) ; Washington Territory {LyaU) ; com-
mon in the Atlantic States, and found in Mexico, the West Indies, and Europe.

2. ZOSTEB.A, Linn. Eel-grass. Grass-wrack.

Flowers monoecious and without perianth, the single stamens and ovaries arranged

alternately in 2 rows upon the face of a linear-oblong leaf-like sessile spadix en-
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closed in the dilated membranous base of a leaf. Anther 1 -celled, sessile
;
pollen

thread-like. Ovary attached near its apex, beaked by a short style, with 2 linear

deciduous stigmas, and a single pendulous orthotropous ovule. Fruit utricular,

oblong. Seed with subcrustaceous testa. Embryo split longitudinally and enclosing

the long linear curved plumule.— Stout submersed marine perennial herbs, with

creeping and rooting stems or rootstock, and alternate elongated grass-Uke ribbon-

shaped entire leaves.

Only 4 sjjecies, two of them peculiar to Australia and one to the Old World.

1. Z. marina, Linn. Stems rather fleshy, often elongated : leaves with long
sheathing bases, 3 - 7-nerved, obtuse, one to several feet in length, 2 to 4 lines

broad ; fruiting leaves jointed at the base of the 6pathe, which terminates with a

more or less elongated leaf-like summit : spadix 2 to 4 inches long, 10-20-fruited,

without appendages: seed thick-oblong, 1| lines long, longitudinally striate.

—

Nees, Gen. iii. t. 42 ; Eeicheub. Icon. Fl. Germ. vii. t. 4.

Common in the shoal water of bays, etc., below low-water mark, from Alaska to Oregon, and
probably farther southward ; also on the Arctic and North Atlantic coasts, the shores of Eurojie,

and of northeastern Asia. The smaller form (var. angustifolia, Hornem. ; Z. angusti/olia,

Reichenb. 1. c, t. 3), with narrow 1 -nerved leaves, is also reported from Alaska.

3. PHYLLOSPADIX, Hook.

Flowers dioecious (1), the staminate unknown. Ovaries without perianth, sessile

in two vertical rows alternately upon the face of a submembranous broadly linear

sessile spadix, which is enclosed in the dilated membranous base of a leaf-like spathe

and has within the margin on each side a series of short dilated foliaceous ap-

pendages as many as the ovaries ; attachment of the ascending ovaries above the

base : stigmas 2, linear, sessile, deciduous. Ovule pendulous, orthotropous. Fruit

coriaceous, indehiscent. Embryo straight, entire, somewhat pitted on one side. —
Perennial submerged marine herbs, with thick rootstocks, slender stems, and elon-

gated linear leaves.

Only the following species, peculiar to the western coast.

1. P. Torreyi, Watson. Stem slender, and leaves much elongated (3 to 6 feet),

less than a line wide, with very long sheaths (2 to 10 inches), flat, faintly 1-nerved,

coriaceous : peduncles short, broad and somewhat channelled, one or two axillary at

each joint of the stem : the dilated portion of the spathe 1|^ to 2 inches long, leaf-

like above : the enclosed spadix 1^ lines wide; appendages ovate-oblong, acute, 2^
to 3 lines long, within the margin of the spadix and above the attachment of the

corresponding ovaries: ovaries 15 to 20 or more, cordate-sagittate and somewhat
dorsally flattened and carinate, 2i lines long ; stigmas half as long. — Proc. Amer.
Acad. xiv. 303.

Collected at Santa Barbara, in flower {Dr. Torrcy), and with immatiire fruit. Miss S. A. Pluvi-

mer. The fruiting specimen described and figured by Euprecht (Mem. Acad. Petersb. vii. 58,

t. 1, and 2, figs. 5-16) under the name of P. Scmderi, from the mouth of Russian River,

would seem from the shape of the fruit to be probably this species, though it is represented as

having the peduncles short, with a single spathe, and the leaves broader. Only one or two ripe

fruits were found by him, and none other have hitherto been collected.

2. P. Scouleri, Hook. Very similar to the last, but stems short, peduncles

short and with a single spathe, leaves broader (2 lines wide) and 3-nerved ; and

ovaries ovate-oblong, rounded at base : fruit unknown.— Fl. Bor.-Am. li. 171, t. 186
;

Euprecht, 1. c. in part, t. 2, figs. 1-4.

Dundas Island, in the Columbia River (Sr.nid.cr) ; Vancouver's Island {Lyall} ; apparently also

with the last at mouth o.' Russian River, IFosnessiuski.
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4. LIL-aSA, HBK.

Flowers monoecious, without perianth. Male flowers mingled with the pistillate

or in distinct spikes, of a single nearly sessile 2-celled rounded anther subtended by

a hyaline bract. Ovaries naked, sessile and erect, in the axils of radical leaves and

in pedunculate exserted spikes, the upper with short styles, but the lower styles

much elongated j stigmas capitate ; ovules solitary, erect. Fruit coriaceous, oblong-

lanceolate, indehiscent, compressed and ribbed, the upper narrowly winged, the

lower wingless and laterally toothed at the summit. Seed with membranous testa

and straight narrow and entire embryo.— An aquatic or marsh annual (T) herb,

with fibrous roots and radical grassdike leaves sheathing at base. Only the follow-

ing species. — Heterostylus, Hook.

1. L. subulata, HBK, Leaves |^ to 1 foot long or more, a line or two broad,

several-nerved, thin : spikes crowded, a half to an inch long, on peduncles shorter

than the leaves : staminate bracts narrowly oblong, obtuse, half a line long, twice

longer than the anther : radical fruits 3 lines long, the filiform style often 1 to 3

inches long ; upper fruits elliptical, acute, somewhat smaller.— Nov. Gen. i. 222,

t. 63. Heterostylus gramineus, Hook. Fl. Bor.-Am. ii. 171, t. 185.

School Station, near San Francisco (JCdlogcj) ; in ponds near Seai-sville, San Mateo County
(Bolandcr) ; on the Columbia River, Scoulcr. Apparently not distinct from the Chilian plant on
which the species was founded, though usually larger. The Seavsville specimens are especially

well developed, being 2 feet high or more and the fruiting spikes 1^ inches long.

5. ZANNICHELLIA, Micheli. Horned Pondweed.

Flowers monoecious, axillary, sessile or nearly so. Male flowers of a single naked

stamen, with elongated filament and 2-celled anther. Fertile flowers usually in the

same axils, of 2 to 5 sessile or shortly stipitate ovaries in a membranous cup-shaped

perianth or spathe ; style short ; stigma peltate ; ovule solitary, suspended, ortho-

tropous. Fruit an obliquely oblong coriaceous nutlet, somewhat compressed, beaked.

Seed with membranous testa. Embryo slender, the attenuate cotyledonary end

bent into a coil. — Very slender immersed branching aquatics, with very narrow

and filiform flattened mostly opposite leaves, not sheathing, and with small free

membranous stipules. Several species are described, perhaps all varieties of a single

one.

1. Z. palustris, Linn. Stems 2 inches to 2 feet long or more, branching and
leafy : leaves | to 2 or 3 inches long : fruit somewhat incurved, often more or less

tootlied on the back, 1 to 1| lines long, about twice longer than the style, usually

becoming shortly stipitate and frequently also pedunculate.

—

Z. major, Bonn.;
Xees, Gen. iii, t. 46 ; Eeichenb. Icon. Fl. Germ. vii. 9, t. 16.

In fresh-water ponds and slow streams ; collected in California by Douglas, in springs at the
base of Monte Diablo (Braver), in ditches on Oakland Hills (Bolander), and near Santa Barbara
(Mrs. Elicood Cooper) ; found also in Utah and New Mexico, in the Atlantic States, and in most
quarters of the globe, excepting South America and Africa.

6. RUPPIA, Linn. Ditch-grass.

Flowers perfect, without periantli, 2 or more approximate on a spadix enclosed

in the sheathing base of a leaf, becoming long-exserted. Anthers 2, sessile, of 2 dis-

tinct cells, transversely dehiscent. Ovaries 4, at first sessile, with nearly sessile

depressed stigmas, and solitary suspended campylotropous ovules. Fruit obliquely
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ovoid, very shortly beaked, on elongated slender stipes, hard and drupe-like. Seed

with membranous testa. Embryo ovoid, with a short cotyledon and short lateral

plumule.— Very slender branching herbs, growing in salt or brackish water, with

liliform or capillary alternate leaves, broadly sheathing at base. A single variable

species.

1. R. maritima, Linn. Stems elongated, fdiform, a foot or two long or more,

leafy : leaves 2 to 4 inches long, with usually broadly dilated bases : flowers 2 to 6

or 8 in a short close spike : fruiting peduncles mostly very long (3 to 6 inches) and
contorted : fruit 1^ lines long, the stipes 1 or 2 lines or often 6 to 12 lines long.—
Nees, Gen. iii, t. 47; Keichenb. Icon. Fl. Germ. vii. 10, t. 17.

Near Santa Barbara {Mrs. Elwood Cooper) ; in Clear Lake {Bolandcr) ; Russian River (Rattan)
;

Oregon and Washington Territory, on the Atlantic Coast, and in all quarters of the globe, ex-

cepting perhaps South America.

7. POTAMOGETON, Toum.* Pondweed.

Flowers perfect, in peduncled axillary spikes, with herbaceous perianth of 4

rounded valvate segments, 4 stamens opposite to the segments, and usually 4 sessile

ovaries. Anthers 2-celled, nearly sessile. Ovaries with oblique depressed nearly

sessile stigmas, and solitary ascending campylotropous ovules. Fruit somewhat com-

pressed, ovate, drupe-like, with a crustaceous nutlet within. Seed with mem-

branous testa and strongly curved or spiral embryo.— Slender jointed and branching

submerged perennial aquatics, of fresh or brackish water, with mostly alternate linear

or dilated (often dimorphous) leaves, and scarious stipules, free and axUlary or united

to the base of the leaf. Spikes enclosed in the bud, at length long-exserted.

The largest genus of the order, of about 40 species, many of them widely distributed around the

globe. Of the 24 North American species one-half are peculiar to the continent. Mature fniit is

in most cases necessary for their positive determination.

Floating leaves thick, dilated : stipules free : spikes dense.

Submerged leaves mostly narrowly grass-like or filiform.

Floating leaves subcordate, mostly shorter than the petioles, the sub-

merged very narrow and elongated : stipules long and con-

spicuous : spike long : embryo nearly circular. 1. P. NATANS.
Flqating leaves attenuate at base, on short petioles, the submerged

linear : stipules short, deciduous : spike 1 inch long or less :

embryo spiral. 2. P. Claytoni.
Submerged leaves lanceolate, rarely oval or linear.

Floating leaves 10-20-nerved ; the submerged narrow.

Floating leaves attenuate to a very short petiole ; the submerged
narrowly oblong-lanceolate, sessile : fruit beaked. 3. P. raiFESCENS.

Floating leaves abruptly narrowed to a long petiole ; submerged
linear-lanceolate, often elongated, the lower sessile : fruit

acute. 4. P. lokchites.

Floating leaves small, rounded or cuneate at base, on slender

petioles ; submerged linear-lanceolate, short, attenuate to a

sessile base : frait small. 5. P. GRAMINEUS.
Floating leaves 30 - 50-nerved ; the submerged large, falcate, undu-

late, petiolate : fruit large. 6. P. amplifolius.
Leaves all submerged, numerous, lanceolate to oval, mostly sessile :

spikes dense, on stout peduncles.
Leaves oblong-lanceolate, acute or acuminate, attenuate to a very short

petiole : fruit rounded, acute. 7. P. LUCENS.

The determinations of the Californian species, and to some extent the following descriptions,

are from the notes of the late Dr. J. W. Robbins, who carefully studied most of the material that

has been collected and at the time of his death had done much toward a revision of the western

species.
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Stem stout, flexuous above : leaves lanceolate, obtuse, cucullate at the

ajiex, rounded and sessile at base : fruit large, semicircular,

beaked. 8. P. PR.ELONGUS.

Stem slender, straight : leaves lanceolate, acuminate, clasping : sti-

pules small : fruit nearly orbicular. 9. P. PERFOLIATU.S.

Leaves all submerged, sessile, narrowly linear or setaceous.

Stipules free from the narrow base of the leaf.

Spike linear-cylindric.

Stem flattened : leaves grass-like, 3-nerved, clasping : stipules

conspicuous : peduncle longer than the spike : fruit large. 10. P. zosTER^FOLlus.

Spike capitate (or interrupted in n. 13) : stems very slender.

Leaves very narrow, 1 or 2 inches long, 1 - 3-nerved, narrowed at

base: peduncles very short : fruit small, undulate-carinate. 11. P. PAUCIFLORUS.

Leaves larger, 2 or 3 inches long by a line wide or less, 3-5-
nerved. 12. P. NiAGARENSis.

Leaves narrowly linear, 1 or 2 inches long, sessile, 1 - 5-nerved :

peduncles long, slender : fruit more obscurely keeled. 13. P. pcsillus.

Stipules united with the sheathing base of the leaf : spikes interrupted.

Stem filiform : leaves very narrowly linear or setaceous, 2 to 6

inches long, 1- 5-nerved : peduncles long : fruit large, acute. 14. P. pectinatus.

Similar : leaves setaceous : peduncles usually short : fruit small,

tipped with the broad stigma. 15. P. marinus.

Stem stouter : leaves many, distichous, linear-lanceolate, shorter,

many-nerved : peduncles short, stout : fruit large, keeled,

acutely beaked. 16. P. RoBBiNSll.

* Floating leaves more or less coriaceous, with a dilated petioled blade (the tipper-

most ajiproximate and often opposite), different in form from the thinner sub-

merged ones ; stipules free : spikes cylindrical, mostly dense, not interrupted.

•»- The submerged leaves reduced to narrowly grass-like or filiform sessile

phyllodia.

1. P. natans, Linn. Stem rather stout, simple or sparingly branched : floating

leaves thick, ovate-elliptic to lanceolate, acutish, slightly cordate at base, 21-29-

nerved, usually 2 or 3 inches long, mostly shorter than the petiole ; stipules long

and conspicuous, acute or acuminate ; upper submerged leaves with a small lanceo-

late blade, the lower (only formed early or late in the season) reduced to very nar-

row thickish elongated phyllodia : peduncle stout, bearing an emersed spike 1 \ or.

2 inches long : fruit turgid, obliquely obovate, acute, 2 lines long : nutlet with a

small deep pit on each side: embryo nearly circular."— Reichenb. Icon. Fl. Germ,

vii. 26, t. 50.

In ponds and ditches ; Plumas County {Mrs. Austin) and northwaf-d to Washington Territory

{Lyall, Hall, Howell) and Sitka, in Northern Nevada and Utah ( Watson), and common eastward
;

also European and Asiatic. Fruit maturing in August and September ; in deeper or flowing

water the plant becomes more slender and often wholly submerged.

2. P. Cla3rtoni, Tuckerman. Stem compressed, from creeping rootstocks : float-

ing leaves narrowly oblong to elliptic, 11-17-nerved, obtuse or acutish, attenuate

below into a flattened petiole usually shorter than the (1 to 2| inches long) blade

;

stipules sheathing, soon deciduous, an inch long or less ; submerged leaves very thin,

linear (2 to 5 inches long by 1 to 2| lines wide), 5-nerved, with a close cellular re-

ticulation between the middle nerves : spikes | to 1 inch long, on short stout

peduncles: fruit obovate, 3-keeled, slightly apiculate, 1| lines long or less : nutlet

slightly depressed on the sides : embryo spirally incurved, forming about 1^ coils.

— Amer. Journ. Sci. xlv. 38, and 2 ser. vi. 227.

In still or flowing water ; Yosemite Valley {Bolander) ; Columbia Valley {Hall, Howell) ; com-
mon in the Atlantic States.

-»- -t- Submerged leaves lanceolate, rarely oval or linear.

3. P. rufescens, Schrad. Floating leaves (often wanting) rather thin, 11-17-

nerved, narrowly oblong-elliptic or oblanceolate, 2 to 4 inches long, acutish, attenu-
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ate into a very broad short petiole ; stipules broad, usually acuminate, ^ to 1 inch
long or more ; submerged leaves as large as the floating ones, sessile or nearly so,

"mostly alternate, narrowly oblong-lanceolate (3 to 6 lines broad), obtuse or acute,

the midrib bordered by rows of narrow longitudinal cells : spikes 1 or 2 inches long,

rather slender, on stout often elongated peduncles: fruit round-obovate, IJ lines

long, compressed, acutely margined, beaked by the rather long style : nutlet pitted

on each side : embryo nearly circular.— Eeichenb. 1. c, t. 32.

In streams or ponds ; collected only in Silver Valley, Alpine County (Brewer) ; found also in
Montana and Colorado {Riduirdson, Joiies), and common in the Atlantic States, from New Eng-
land to Texas, as well as in Europe.

4. P. lonchites, Tuckerman. Stem rather slender, branching : floating leaves

thickish, 11 - 23-nerved, long-elliptical to oblong-lanceolate, usually 2 to 4 inches

long by 9 to 15 lines wide, acute or acutish, rather abruptly narrowed into a petiole

usually longer than the blade ; submerged leaves thinner, mostly linear-lanceolate,

3 to 12 inches long by 2 to 12 lines broad, more attenuate at base, the lower sessile

;

stipules large : spikes dense, 1 or 2 inches long, on stout peduncles : fruit obliquely

obovate, 1 ^ or nearly 2 lines long, carinate, acute : nutlet somewhat 3-keeled, the

sides scarcely impressed : cotyledon incurved above the base of the embryo.—
Amer. Journ. Sci. 2 ser. vi. 226 and vii. 350. P. montanum, Presl, Eel. Hwnk.
i. 85 and 351 ] P. natans, \a.r. fiuitans, Benth. PI. Hartw. 341.

In streams or rarely in ponds ; near Santa Cruz (Hartweg, n. 201 7) ; Washington Territoiy
{Lyall) ; Humboldt Pass, Nevada ( Watson) ; and in the Atlantic States from British America to
Mexico. Presl's description of the Monterey jdant of Haenke leaves its identity very uncertain.

5. P. amplifolius, Tuckerman. Stems often stout, simple : floating leaves

(sometimes wanting) 30 - 50-nerved, elliptic to oblong-lanceolate, acute, mostly
rounded or slightly cordate at base, 2 to 4 inches long, on stout petioles about
equalling the blade ; stipules large and conspicuous ; submerged leaves often very large

(4 to 7 inches long by 2 inches wide or more), mostly falcate and somewhat undu-
late, acute, attenuate to a usually short petiole : spike thick and often dense, 1 to

3 inches long, on a very stout peduncle : fruit large (over 2 lines long), 3-keeled,

with a broad stout beak : sides of the nutlet not pitted : embryo slender, the coty-

ledon incurved. — Amer. Journ. Sci. 2 ser. vi. 225 and vii, 349.

In ponds and streams ; Sierra County (Lemmon) ; Oregon {Hall) ; conmion in the Atlantic
States from New England to Kansas and New Mexico.

6. P. gramineus, Linn. Stems very slender, branching : floating leaves rather

thin, 9- 15-nerved, small (usually an inch or two long by 6 to 9 lines wide), oblong-

elliptic, acutish, rounded or cuneate at base, on slender petioles mostly equalling or

exceeding the blade ; stipules broad, obtuse, an inch long or less ; submerged leaves

linear-lanceolate, variable in length, more commonly short (1 or 2 inches long by 1

to 3 lines broad, var. heterophyllus, Fries), acute or acuminate, narrowed at base :

spikes about an inch long, rather loose, on stout often elongated peduncles : fruit

round-obovate, a line long, acute, scarcely keeled : embryo stout ; cotyledon in-

curved. — P. heterophyllus, Schreb. ; Eeichenb. 1. c. 24, t. 41 -43.

In still or flowing water ; Soda Spring, near Mono Pass (Breiccr) ; Ruby Lake, Nevada ( Wat-
son) ; Yellowstone Basin, Montana (Richardson) ; common eastward, from Canada to North Caro-
lina, and also European.

* * Leaves all submerged and uniform, thin and dilated (lanceolate to oval),

numerous, mostly sessile: spikes dense, on stout peduncles.

7. P. lucens, Linn. Stem stout, branching : leaves mostly thickish, usually

large (2 to 6 inches long), oblong-lanceolate or oblanceolate, rather abruptly acute or

acuminate, mucronate, often undulate-serrate, narrowed at base to a short petiole or

subsessile ; stipules large, often spreading : spikes 1 or 2 inches long
;
peduncles

often elongated : fruit rounded, l| lines long, acute, slightly keeled : cotyledon in-
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curved. — Eeicheub. 1. c. 22, t. 36, 37. F. Proteus lucens, Cham, in Linnsea, ii. 197,

t. 5, fig. 16, a, b.

In ponds ; at Mission Dolores {Bolander, n. 274) and also collected by Cliamisso and Kellogg

k Harford; rather rare eastward, from New England to Florida and New Mexico, and also

European.

8. P. praelongus, Wulf. Stem stout, elongated, branching and flexuous above :

leaves oblong-lanceolate or lanceolate, 2 to 10 inches long by 6 to 12 lines broad,

obtuse and somewhat cucullate at the apex, rounded and clasping at base, undulate-

serrate ; stipules white and conspicuous, j to 1 inch long : peduncles often much
elongated : fruit semicircular, 2 lines long, acutely keeled, prominently beaked :

embryo slender, the cotyledon pointing to the base of the radicle.— Cham. 1. c. 191,

t. 5, tig. 14; Eeichenb. 1. c. 21, t. 33.

In ponds and deep water ; Sierra County {Lemmmi) and eastward, in New England and about

the Great Lakes ; also European. Fruit rare and maturing late.

9. P. perfoliatus, Linn. Stem more slender, not flexuous, branching : leaves

broadly cordate to cordate-lanceolate, ^ to 1 1 inches long, obtuse or acute, clasping

at base ; stipules small and not persistent : spikes rather loose and somewhat com-

pound, short (3 to 9 lines long, or rarely more), on mostly short peduncles : fruit

oblong-obovate, nearly 1 1 lines long, obtusely keeled, beaked by the short slender

style : embryo as in the last.

Var. (?) lanceolatus, Robbins. Leaves longer (2 to 4 inches or more), and more

lanceolate, acuminate, undulate : peduncles thickened upward : fruit broader, nearly

orbicular.— Gray, Manual, 488.

The variety only has been collected near the borders of California ; Truckee Kiver, Nevada

( W. IF. Bailey) ; Oregon and "Washington Territorj' {Lyall, Hall, Howell) ; in the Yellowstone

region {Rich/xrdson), and common in the northern Atlantic States, where the typical European

form is also found.

* * * Leaves all submerged and uniform, narrowly linear or setaceous, sessile.

•h- Stipules free from the narrow base of the leaf

++ Fhw&rs in a linear cylindrical spike.

10. P. zostercefolius, Schum. Stem flattened and somewhat winged, branch-

ing : leaves grass-like, 3 to 8 inches long by 1 ^ lines wide, 3-nerved, abruptly acute,

not narrowed toward the clasping base ; stipules conspicuous, obtuse : spike rather

loosely flowered, | to 1 inch long, shorter than the peduncle : fruit large (2 lines

long), broadly oblong, beaked by the stout style, somewhat undulate-keeled : coty-

ledon incurved.— Cham. 1. c. 182, t. 4, fig. 10 ; Keichenb. 1. c. 17, t. 27. P. com-

pressus, Fries, not Linn. herb, nor Oeder ; Robbins in Gray's Manual, 488,

In still or slow-flowing water ; found in Oregon (Hall, n. 491), and to be expected in Northern
California ; in British America and the northern Atlantic States, but not common, and in north-

ern Europe.

++ ++ Spike subcapitate, or (in n. 13) often loose or interrupted.

11. P. pauciflorus, Pursh. Stem very slender, flattish, much branched, 8 to

20 inches high : leaves narrowly linear, 1- (obscurely 3-) nerved, an inch or two
long by rarely half a line wide, acute, narrowed at base ; stipules small, obtuse, be-

coming setose : spikes 2 — 10-seeded, on very short clavate flattened peduncles : fruit

roundish, a line long, abruptly beaked by the rather slender straight style, and with
a more or less broad undulate-dentate keel : embryo slender, with incurved cotyle-

don. — Cham. 1. c. 176, t. 4, fig. 7.

In still waters ; near San Francisco (Chamisso, G. F. Vasey) ; Oregon {Hall, Howell) ; common
in the Atlantic States.

12. P. Niagarensis, Tuckerman. Stem often longer (1 to 3 feet) : leaves

larger, 1| to 3^ (about 2) inches long by a line wide or less, 3-5-nerved at base.
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very acute and mucronate, narrowed to the subpetiolate base : otherwise like the

last, of which it is scarcely more than a variety.— Amer. Journ. Sci. 2 ser. vii. 354.

Walker's Basin {Rothrock, n. 292) ; in the Atlantic States, from the Great Lakes to South Caro-
lina, but not common.

1 3. P. pusillus, Linn. Stem filiform, branching : leaves narrowly linear, 1 or 2

inches long, rarely a line wide, often nearly setaceous, 1 — 5-nerved, obtuse and
mucronate or acute, biglandular at base and sessile ; stipules obtuse, becoming setose :

spikes capitate, or somewhat elongated and open, or interrupted, on slender flattened

peduncles | to nearly 2 inches long : fruit as in the preceding, but more obscurely

and obtusely keeled : embryo less incurved.— Eeichenb. L c, t. 22. P, trichoides,

Benth. PI. Hartw. 341.

In pools and ditches ; near Santa Ciniz {Hartweg, n. 2016) and at Soda Springs on the Upper
Tuolumne (Bolander), the form with subsetaceous acute or cuspidate leaves, distinguished as var.

tenuissimiis, Mert. & Koch. The typical European form occurs in the northern Atlantic States

and in British America.

J— -t- Stipules united with the sheathing base of the leaf: spikes interrupted.

14. P. pectinatus, Linn. Stem filiform, repeatedly branched : leaves very
narrowly linear, 2 to 6 inches long, rarely over half a line broad, often setaceous,

l-nerved, acute : peduncles elongated, slender : spikes ^ to 2 inches long : fruit in

often dense verticils, large (2 lines long), obliquely obovate, compressed, obtusely

keeled, acute: nutlet very thick: embryo spirally incurved.— Eeichenb. 1. c. 11,

t. 19.

Var. (1) latifolius, Eobbins. Stem stouter: leaves short and broader (1 or 2

inches long by a line or two broad), 3 - 5-nerved with numerous transverse veinlets,

acute or obtuse : sheaths large, with scarious margins, exceeding the obtuse scarious

stipules. — Bot. King Exp. 338.

In various parts of California (Chamisso, Coulter, Douglas) ; Santa Barbara {Mrs. Elwood Cooper);

Oregon and Washington Territory {Lyall, Hall) ; Northern Nevada and Utah ( Watson), and (com-

mon in the Atlantic States as well as in Europe. The variety has been collected in King's River
and at Gulliug's Hot Spring, Lassen County (Lemmon), and in the lower Humlx)ldt River

( JFatson) ; it appears to scarcely differ from the European marine species F. zosteraccus, Fries, to

which it might perhaps well be referred.

15. P. xnarinus, Linn. Eesembling narrow-leaved forms of the last species,

low and very leafy : peduncles much elongated : fruit much smaller (a line long) and
thinner, round-obovate, not keeled upon the rounded back, tipped with the broad

sessile stigma : embryo annular.

Var. (]) OCCidentalis, Eobbins. Often taller and less leafy : peduncles usually

rather short : spikes interrupted : nutlet slightly 3-keeled. — Bot. King Exp. 339.

The variety only has been collected in Truckee River and Ruby Lake, Northei-n Nevada ( IVat-

san), and is apparently a common species of the interior eastward to Montana {Richardson) and
Colorado {Hall k Harbour'), sometimes nearly approaching European forms.

16. P. Robbinsii, Oakes. Stem rather stout, often much branched and fre-

quently flexuous : leaves numerous, distichous, the close sheaths nearly covering the

stem, linear-lanceolate, 2 to 3 inches long by 2 lines broad, many-nerved, acuminate,

ciliate-serrulate ; stipules obtuse, becoming setose : spikes usually several, on rather

stout pedicels about an inch long, loose and more or less interrupted, about half an
inch long : fruit oblong-obovate, nearly 2 lines long, keeled with a broadish wing,

acutely beaked : embryo stout, ovally annular. — Hov. Mag. vii. 1 78 ; Eobbins, in

Gray's Manual, 490.

In ponds and slow streams ; not yet found in California, but to be expected ; Oregon {Hall);

Yellowstone region (C. Richardson) ; common in the northern Atlantic States.

Scanty specimens of what seems to be an undescribed species of this group have been collected

in Pyramid Lake {Miss S. A. Plummer), without flowers or fruit. The stem is broad and flat-

tened ; the leaves thick, 6 inches long by 1^ lines broad, 3-nerved with transverse veinlets, con-

spicuously sheathing and with broad stipules.
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8. TRIGLOCHIN, Linn. Arrow-grass.

Flowers perfect, in a naked, slender raceme upon a scape-like peduncle, with an

herbaceous deciduous perianth of 3 small concave sepals and as many similar petals.

Stamens 3 or 6 ; anthers oval, nearly sessile. Ovary 3 - 6-celled, with sessile stig-

mas and solitary ovules, separating at maturity from the central axis into as many

distinct pods. Seed anatropous, erect ; testa membranous. Embryo straight, with

minute included plumule.— Marsh perennial herbs, with iibrous roots, radical

sheathing terete or semiterete fleshy leaves, and erect scapes.

A genus of about a dozen species, of which the two following are the more common and widely

distributed.

1. T. maritimum, Linn. Rather stout, a span to 2 or 3 feet high : leaves

shorter than the scape, a line or two broad, thickish : raceme usually crowded, 4 to

12 inches long : flowers a line broad : fruit oblong or ovate, obtuse at base, 6- (rarely

3-5-) carpelled, 1|^ to 2|^ lines long and about equalling the pedicels.— Eeichenb.

Icon. Fl. Germ. vii. 38, t. 52.

Near the sea-coast from about San Francisco to Alaska and the Arctic Ocean, and in saline

places in the interior across the continent ; also common in Europe and Asia.

T. PALUSTRE, Linn. Slender, | to 1^ feet high : leaves less than a line broad : flowers smaller,

in a loose raceme : fruit narrow, attenuate at base, 3-carpelled, 2^ to 4 lines long, exceeding the

pedicels, separating from below upward. — A common species of nearly the same range as the last,

but not yet reported from California nor from localities nearer than Utah and Alaska.

9. SCHEUCHZERIA, Linn.

Flowers perfect, in a loose few-flowered bracteate raceme, with small herbaceous

persistent perianth of 3 oblong sepals and 3 narrower petals. Stamens 6, with

linear-oblong anthers on slender exserted filaments. Ovary of 3 nearly distinct

ovoid 1 — 2-ovuled carpels, becoming divergent coriaceous subglobose pods, dehiscing

ventrally : stigmas flat and sessile. Seeds ascending, anatropous, with coriaceous

testa. Embryo straight, thick.— A marsh perennial herb, with a creeping jointed

scariously sheathed rootstock, ascending flexuous simple stems, and sheathing chan-

nelled teretish leaves. A single species.

1. S. palustris, Linn. Stems a span high or less : leaves exceeding them, pitted

at the tip : raceme 4 - 6-flowered, with sheathing bracts, the upper ones small

:

perianth about 1| lines long: carpels 3 lines in diameter: seeds half as long.

—

Eeichenb. Icon. Fl. Germ. x. t. 419.

Sierra County (Lemtnon) ; "Washington Territory (Lyall, Suksdorf), and eastward of the Focky
Mountains to New England and Canada ; also in Europe and northern Asia. Said to have the
odor of hydrochloric acid.

Order CXV. ALISMACEiE.

Marsh herbs, with scape-like stems, sheathing leaves, and perfect or unisexual

flowers
;
perianth of 3 herbaceous persistent sepals and as many often conspicuous

white deciduous petals, which are imbricate or (in Alisma) involute in the bud

;

stamens 6 or more, included ; ovaries numerous, distinct, 1-celled and mostly 1-

ovuled, becoming akenes in fruit ; seeds erect, campylotropous, with membranous

testa ; albumen none ; embryo strongly recurved or uncinate.— Roots fibrous

;

leaves radical, petiolate, and strongly nerved with transverse veinlets, the earlier
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sometimes without blade ; flowers long-pedicellate, mostly verticillate, in a loose

raceme or panicle, with lanceolate scarious bracts slightly connate at base.

An order of 4 genera and perhaps 50 species, sparingly distributed through the temperate and
tropical regions of the globe.

* Flowers perfect : stamens usually 6 : carpels verticillate.

1. Alisma. Carpels numerous, distinct, obovate-oblong, flattened.

2. Damasonium. Carpels 6 to 12, united at base, acuminate and radiately divergent.

* * Stamens rarely few : carpels capitate.

3. Echinodorus. Flowers perfect. Carpels several to many, turgid and ribbed, often beaked.
4. Sagittaria. Flowers monoecious or dioecious. Carpels numerous, flattened and membranously

winged.

1. ALISMA, Linn. Water-Plantain.

Flowers perfect. Petals small. Stamens 6, rarely more, with short filaments.

Ovaries distinct, numerous, on a disk-like receptacle, 1-ovuled ; style very short,

ventral. Akenes in a crowded whorl, obovate-oblong, flattened, obtuse, somewhat

channelled on the back.— Perennial herbs, in shallow water or mud, with small

flowers in a verticillately branched panicle.

About a dozen species, distributed through the northern temperate zone and tropical America
;

represented in the United States only by the following.

1. A. PlantagO, Linn. Stout ; scape a foot or two high, diff"usely paniculate

above : leaves ovate to oblong or lanceolate, often somewhat cordate at base, acute,

usually 7-nerved, 2 to 8 inches long, when growing in water sometimes narrowly
lanceolate or linear : petals scarcely exceeding the sepals, a line long or less, white
or pinkish : carpels forming a circular or somewhat triangular whorl 2 or 3 lines in

diameter. — Eeichenb. Icon. Fl. Germ. vii. t. 57.

About San Francisco and throughout Northern California to British Columbia, and eastward
across the continent ; also throughout Euro|>e and northern Asia, and in Australia. The most
common species, and very variable as respects foliage, the fomis being determined chiefly by the
place of growth and not deserving to rank as varieties.

2. DAMASONIUM, Juss.

Flowers perfect. Stamens 6, with slender filaments. Ovaries 6 to 12, united by

the short ventral side, flattened, ovate and attenuate upward, 1 - 2-ovuled ; stigma

terminal. Akenes long-acuminate, radiately and horizontally divergent.— Perennial

herbs, with the habit of Alisma, but scapes simple.

Two or three other species occur in the Mediterranean region, and one in Australia.

1. D. Califomicum, Torrey. Scapes usually more than one, from a somewhat
enlarged base, 6 to 18 inches high : leaves with usually much elongated slender

petioles, the blade ovate to narrowly lanceolate, 1 to 3 inches long, acutish or obtuse,

3 - 5-nerved : flowers in 3 or 4 whorls, on pedicels an inch or two long : petals 3 or

4 lines long, rounded, incised at the summit, exceeding the oblong obtuse sepals :

carpels usually 8 or 9, abruptly narrowed to a long rigid beak, much compressed, 4

or 5 lines long, 1-seeded.— Pacif R. Rep. iv. 142, t. 21 ; Benth. PI. Hartw. 341.

Alisma Californica, Bolander, Cat. 29.

Valleys in the Sierra Nevada ; lone Valley, Amador County, in water {Bigelow) ; Sierra Valley
(Lemmon) ; also found by Hartweg.

3. ECHINODORUS, Richard.

Flowers perfect. Petals small. Stamens 6 to many, with short slender filaments.

Ovaries usually numerous, crowded in a globose head, distinct, more or less attenuate
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into the terminal style. Akenes obpyramidal, sharply ribbed.— Mostly annuals,

with the habit of Sagittaria, the naked steins sparingly branched or simple, and the

flowers on rather short jjedicels, in whorls of 3 to 6 or more.

A genus of 8 or 10 species, belonging to tropical America and the Atlantic States. Only one
species aj)proaches the borders of California.

1. E. rostratus, Engelm. Annual, with one or more stems from the same root,

erect, usually a foot or two high : leaves broadly ovate, cordate or truncate at base,

obtuse or acutish, rarely lanceolate with a cuneate base, 1 to 4 inches long, on rather

stout petioles : pedicels half an inch long : petals scarcely exceeding the sepals, 1 to

1^ lines long : stamens 12 : akenes very numerous, a line long, with a beak nearly

half as long, 4 - 5-ribbed and with intermediate veins. — Gray, Manual, 492.

On Mohave Creek {Bigelow), and frequent eastward from Texas to Illinois and Florida.

4. SAGITTARIA, Linn. Aurow-head.

Flowers monoecious (or sometimes dioecious), the staminate ones above. Petals

usually conspicuous. Stamens numerous, rarely few. Ovaries very many, crowded

in globose heads, distinct. Akenes flat and membranously winged, abruptly beaked

by the very short style. — Stoloniferous perennials, with milk}'^ juice, broadly sheath-

ing leaves often without a blade, and mostly simple stems bearing one to few whorls

of flowers usually in threes.

A genus of both the Old and New "World, including about 20 species, of which half are found
in the Atlantic States and Texas. But one has been detected on the Western Coast.

1. S. variabilis, Engelm. 1. c. Rootstock slender, tuberiferous : scape ^ to 2 feet

high or more, angled : leaves very variable, ovate-sagittate or more or less narrowed
or even linear, acute, the similar lobes more or less divergent, acuminate ; the larger

leaves often 6 inches long or more : petals white, rounded, 4 to 6 lines long, exceed-
ing the sepals : filaments usually as long as or longer than the anthers, attenuate
upward : fruiting heads nearly half an inch in diameter : akenes rather broadly ob-
ovate, 1 1 lines long, with a conspicuous acute horizontal beak at the upper angle.

In Pitt River, among tules (Brewer) ; Plumas County (Mrs. Arnes, Mrs. Austin) and in North-
ern Nevada, and northward to British Columbia ; common east of the Rocky Mountains to the
Atlantic in numerous forms. The large tubers (an inch or more in diameter) are used lor food
by the Indians. S. Chinensis, Sims, a vtjiy similar species, is cultivated by the Chinese for the
same purjiose, and is reported as introduced by them into California and to have been occasionally
found growing in marshes near their settlements.

Order CXVI. JUNCACE^.

Flowers perfect, with a regular persistent perianth of 6 similar glumaceous seg-

ments in 2 rows, 6 nearly hypogynous included stamens (rarely 3) with persistent

filiform filaments and 2-celled anthers, and a superior 3-celled ovary (sometimes

1-celled with 3 parietal placentae) with 3 or many ascending anatropous ovules, a
single very short style, and 3 filiform stigmas (flowers very rarely dimerous through-

out) ; capsule loculicidally 3-valved ; seeds with membranous or cellular testa, often

caudate or appendaged ; embryo minute, thick, enclosed within the base of the

fleshy albumen.— Eushes or sedge-like herbs, mostly cespitose perennials or with

creeping rhizomes, with terete hollow or spongy usually simple stems, and alternate

sheathing leaves, either flat, channelled, or terete; flowers small, usually sessile,

scarious-bracteolate, in cymes or panicles, subumbellate clusters or spicate heads.
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A heterogeneous order of a dozen genera or more, of which most are peculiar to Australia, the
two following typical genera the most important, and chiefly contiued to temperate and arctic

regions.

1. Luzula. Capsule 1 -celled, with 3 parietal 1-seeded placentae. Leaves flat and soft, often vil-

lous. Stems hollow, leafy. In dry ground,

2. Jirncus. Capsule mostly 3-eelled, many-seeded. Leaves terete or flat, not villous. Stems
usually with spongy pith. In moist ground or water.

1. LUZULA, DC. Wood-Rush.

Stamens always 6. Opsule triangular-ovate, l-celled, with 3 erect seeds or often

1-seeded.— Perennial and grass-like, with hollow leafy slender and simple stems

and flat or somewhat carinate lax leaves, often villous ; flowers solitary in loose in-

volucrate umbels or panicles, or more or less densely clustered or spicate ; floral

bracts small and scarious. Growing in dry woods or open grounds.

A widely distributed genus of about 30 species, with rather obscure character. A half-dozen
species are found in North America, most of them belonging also to the Old World.

* Pedicels 1-Jiowered, in a loose compound cyme.

1. L. spadicea, DC. Glabrous or slightly villous: stems 6 to 18 inches high
or more : leaves broad (2 to 5 lines) : inflorescence lax and nodding, much exceed-

ing the usually small involucral bracts : periantli straw-color or more or less tinged

with brown; segments lanceolate, acuminate, about a line long, slightly shorter

than the acute apiculate capsule : anthers much exceeding the filaments : seed oblong,

brownish, not appendaged.— Meyer, Linnaia, xxii. 399 ; Reichenb. Icon. Fl. Germ.
ix. t. 387.

Var. parviflora, Meyer. Inflorescence often 3 to 6 inches long, with elongated

unequal drooping branches and slender pedicels : flowers usually smaller : anthers

about equalling the filaments.— L. jmrvijiora, Desv. ; Kunth, Enum. iii. 300

;

Eeichenb. 1. c, t. 388.

Var. melanocarpa, Meyer. Capsule dark brown ; otherwise as the preceding.

— L. melanocarpa, Desv. ; Kunth, 1. c. 299. L. parviflora, var. melanocarpa, Gray,

Manual, 536.

Var, subcongesta. Like the preceding varieties, but the pedicels short and
more or less fascicled at the ends of the branches of the cyme.

A very variable species, of Europe, Siberia, and the northern part of America, ranging from the

Arctic Ocean southward in the mountains to California, Colorado and the northern Atlantic

States ; chiefly the varieties. Humboldt County, along water-courses {Rattan), the var. parci-

fiora ; in the Sierra Nevada, near Donner Lake (
Torrey, Greene), the var. subcongesta, which has

also been collected on Mt. Ranier {Tohnie), in the Clover Mountains, Nevada {WcUsmi, n. 1191
in part), and in the Rocky Mountains, Hall & Harbour, n. 555.

2. L. divaricata, Watson. Eesembling var. parviflora of the last species, but

the cyme difl"use with divaricately spreading branches and pedicels : stem low (6 to

8 inches or less) : perianth tinged with brown : seeds pale, with the basal end
darker.— Proc. Am. Acad. xiv. 302.

In the Sierra Nevada, apparently frequent ; above Mono Lake at 10,500 feet altitude and at the

Big Trees (Brewer) ; above Sunnnit Station (Greene) ; near Castle Peak, Lemmon.

* * Flowers spicate: spikes erect, 'inostly pedunculate in a cymose umbel.

3. L. comosa, Meyer. Villous: stems 6 to 15 inches high, leafy: leaves flat,

1 to 3 lines broad ; the foliaceous bract usually exceeding the inflorescence : pedun-

cles 2 to 12, unequal, the longer 1 to 3 inches long : spikes simple, usually oblong,

loosely flowered : perianth pale or somewhat tinged with brown, about 1|- lines long
;

segments narrowly acuminate, equalling the obtuse capsule : anthers small, equalling

the filaments : seed dark, with a white conical appendage sometimes half as long as

the seed. — Syn. Luz. 23, Rel. Haenk. i. 145, and Linna^a, xxii. 413.
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Var. macrantha. Perianth 2 or 3 lines long, much exceeding tlie broad obtuse

capsule : anthers linear, equalling or twice longer than the filament : seed larger,

the appendage always short.

Var. subsessilis. Spikes solitary or few, nearly sessile, loose : perianth-seg-

ments lax and scarious : otherwise as the last variety.

Var. congesta. Spikes several, sessile and close, forming a somewhat pyramidal
head: perianth brown, 1| lines long.

—

L. campestris, var. congesta, Meyer, as to

American localities.

In the Coast Ranges and in the Sierra Nevada from Monte Diablo and the Yosemite northward
to Oregon and Alaska ; also in the Rocky Mountains. Very variable ; the last variety near the
coast.

4. L. campestris, DC. Very similar to the typical form of the last species,

but usually less villous ; bracts short ; spikes dense, short and ovate
;
perianth-

segments 1 to 1^ lines long, often dark brown.— Meyer, 1. c. 407 ; Keichenb. 1. c,

t. 375.

A very widely distributed species and very common in the Atlantic States, but apparently rare

westward. It occurs in Oregon {Hall) and Alaska, and has been collected in Plumas County by
Mrs. R. M. Austin.

L. spicATA, Desv. (Reichenb. 1. c, t. 379), with carinate and folded leaves, usually a solitary

and compound dense nodding spike, short perianth and usually dark brown acute capsule a line

long, and seeds not appendaged, is an alpine and arctic species which may also be found in the
high Sierra Nevada; Washington Territory {Lyall), E. Humboldt Mountains {Watson), and
eastward.

2. JUNCUS, Linn. Bog-Rush.

Stamens 6, or sometimes 3 by suppression of the inner ones. Capsule globose to

pyramidal, many-seeded, 3-valved, 3-celled with central placentae or 1-celled with

parietal placentae.— Perennial or sometimes annual, in water or moist places, gla-

brous, with simple terete often pithy stems, leafy or leafless; leaves terete, channelled,

or flat, sometimes equitant, in some species knotted ; flowers solitary or clustered, in

cymes, panicles, or heads.— Engelm. in Trans. St. Louis Acad. ii. 424.

A genus of about 1 30 species, many of them widely distributed and a few almost cosmopolitan.
Over 50 species are North American. They are frequently abundant, forming bogs in marshy
places, but are of little use and furnish poor and innutritions fodder.

* Perennials, with naked terete stems : leaves terete or none : panicle lateral, sessile.

Flowers clustered : inner sheaths leaf-bearing : stem and leaves stout
and pungent.

Inner perianth-segments obovate, emarginate, a line long : capsule
subglobose, obtuse. 1. J. robustus.

Segments lanceolate, acute, 3 lines long : capsule ovate, obtuse. 2. J. CoOPERl.
Flowers solitary : sheaths leafless (except in n. 5 and n. 10): less rigid

and mostly more slender.

Flowers large, in compound panicles : capsule oblong-ovate.
Often stout : panicle lax and spreading : flowers 3 lines long : cap-

sule acute, not beaked.
Flowers smaller : capsule angled, mucronate or beaked.
Low and very slender : panicle loose, few-flowered : sheaths fre-

quently leaf-bearing.

Stem stouter, somewhat flattened : panicle small and dense.
Flowers smaller, in compound panicles : capsule obovate or subglo-

bose.

Perianth a line long : stamens 3 : capsule clavate-obovate, obtuse
or retuse.

Perianth longer, more spreading : stamens 6 : capsule subglobose,
obtuse, apiculate.

Flowers few (1 to 3): low and alpine : capsule oblong.
Inner sheaths bristle-tipped : capsule retuse.

Inner sheaths leaf-bearing : capsule acute.

3.

4.

J.

J.

Leseurii.
Balticus.

5.

6.

J.

J.

compressus.
Breweri.

7. J. EFFUSUS.

8. J. PATEN'S.

9.

10.

J,

J.

Drummondii.
Parkyi.
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* * Panicle or head tenninal on the naked or leafy stem : leaves flat,

channelled, or seniiterete, not knotted.

Low annuals, with fibrous roots : stems leafy, branched.
Stamens 6 : capsule oblong : branching from the base : flowers remote. 11. J. bufonius.
Stamens 3 : capsule ovate, apiculate.

Stem very short with several scape-like peduncles : flowers in a

small head. 12. J. triformis.
Stem very short and very much branched : peduncles 1-2-flowered. 13. J. Kelloggii.

Taller perennials : stems simple : stamens 6.

Stems naked : flowers solitary in a diff'use (rarely compact) cyme. 14. J. tenuis.
Stems leafy : leaves flat and grass-like (not equitant): flowers capi-

tate or clustered.

Stem low, mostly equalling the leaves : ligules none : heads soli-

tary or few.

Spathes short : perianth equalling the capsule. 15. J. falcatus.
Spathes elongated : perianth shorter than the capsule. 17. J. obtusatus.

Stem taller, exceeding the leaves : ligules present : heads 5 to 9. 16. J. longistylis.

* « * Stems leafy : leaves terete or laterally flattened, knotted trans-

versely : inflorescence terminal : flowers capitate.

Leaves terete or subcompressed.
Stamens 3 ; anthei-s shorter than the filaments : heads few.

Dwarf : early leaves capillary and floating : heads few-flowered. 18. J. supiniformis.
Tall : ligules conspicuous : heads many-flowered. 19. J. Bolanderi.

Stamens 6.

Stout : capsule narrow, acuminate.
Leaves divergent : heads few, very many-flowered : anthers

shorter than the filaments. 20. J. NODOSUS.
Heads numerous in a compound paniffle : anthers longer than

the filaments. 21. J. DUBius.
Slender : capsule oblong, abruptly acute.

Leaves very narrow : heads small, one to many : anthers longer

than the filaments. 22. J. Nevadensis.
Leaves flattened and equitant.

Stems stout, ancipital : leaves broader.

Heads small, numerous in a compound panicle : perianth-segments

linear-lanceolate : anthers exceeding the filaments : capsule

narrow, attenuate, exserted : ligules present. 23. J. oxymeris.
Heads usually many and larger : segments lanceolate : anthers

short : capsule oblong, acute : ligules none. 24. J. xiphioides.

As the last ; anthers much longer : stigmas long-exserted. 25. J. ph^eocephalus.
Stems low, slender, compressed : leaves very narrow, with ligules.

Heads 1 or 2 : perianth-segments pale and scarious, often obtuse. 26. J. chlorocephalus.
Head solitary, many-flowered : segments very dark, nan-owly

acuminate. 27. J. Mertensianus.

* Stems leafless and scape-like, from Tnatted rootstocks, sheathed at base ; the

sheaths sometimes hearing terete leaves like the scape : flowers in sessile appar-

ently lateral panicles.— Juncus proper.

H— Flowers clustered, hexandrous : scapes stout, the inner sheaths leaf-bearing

:

spathes usually shorter than the inflorescence.

1. J. robustus, Watson. Scape and leaves 2 to 4 feet high or more, stout,

rigid and pungent : panicle compound with very unequal branches, usually 3 to 6

inches long, erect and strict, about equalling or exceeding the spatlie : secondary

spathes and bracts long-acuminate, equalling or exceeding the flowers : clusters

2 — 4-flowered : perianth-segments scariously margined, the outer broadly lanceolate,

acute, the inner obovate and deeply emarginate, a line long, exceeding the stamens :

style nearly equalling the stigmas : capsule subglobose, narrower at base, rounded at

the summit, apiculate, broAvn, nearly 2 lines long : seeds acute at each end or slightly

caudate, about ^ line long, very finely ribbed.— Proc. Amer. Acad. xiv. 302. J.

acutus, Engelm. 1. c. 438. J. acutus, var. sphoerocarpus, Engelm. in Wheeler's

Eep. vi. 376.
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Southern California ; frequent in marshes in the Coast Ranges, from Santa Clara Valley {Pcck-

ham) to San Diego, Cooper. Resembling J. acutus of the Old World, which has a shorter and

more spreading panicle, shorter spathes and bracts, a triangular and acute cajisule, and usually-

more distinctly caudate seeds. The tough scapes are split by the Indians and used in binding

together their baskets.

2. J. Cooperi, Eiigelm. A similar species : outer perianth-segments subulate-

lanceolate, acute, the inner ovate-lanceolate and mucronate, 3 lines long : anthers If

lines long : capsule ovate, acute, slightly longer than the perianth, greenish : seeds

larger, with broad white appendages, more irregularly ribbed.— Trans. St. Louis

Acad. ii. 586.

Known only from a single imperfect specimen, collected at Camp Cady on the Mohave River

{J. Q. Cooper) : scape nearly 2 feet high, with a greenish panicle 3 inches long.

•f- •»— Flowers solitary, hexandrous {triandrous in n. 7) : scapes slender : sheaths

leafless except in Nos. 5 and 10 : spathes usually very much exceeding the in-

fl/irescence.

++ Flowers in compound panicles, large (2 lines long or more) : capsule ohhng-

ovate.

3. J. Leseurii, Boland. Scapes often stout, but soft and sometimes hollow, 1

to 3 feet high, from a stout creeping rhizome : panicle lax and spreading, many-

flowered, the flowers somewhat secund on the branches : perianth-segments 2^ to 3

lines long, lanceolate, acuminate, with bi'own margins, the inner ones a little shorter

and obtusish : anthers much longer than the filaments : capsule brown, oblong-ovate,

acute, not beaked, equalling or a little shorter than the perianth : seeds ovate, obtuse,

scarcely apiculate, smoothish or somewhat reticulate. — Proc. Calif Acad. ii. 179
;

Engelm. 1. c. 490, J. Balticus, Benth. PI. Hartw. 341. J. pictiis, Philippi, in Lin-

naja, xxxiii. 368. J. Balticus, var. Pacijicus, Engelm. 1. c. 442.

Var. elatUS. Rigid, stout and tall (.6 feet high or more) : panicle lax and widely

spreading (3 to 6 inches).

In salt marshes and saline localities near the coast ; Sacramento Valley {Hnrtweg) ; about San
Francisco, Bolander. The variety at higher elevations, in San Gabriel canon (^Brewer^ and near

Los Angeles, Wood. The species is also Chilian, according to Engelmann. What appears to be

the same, but with the panicle small and compact, was collected in flower at Klatsop, Oregon,

on the sea-shore in drifting sand, by Prof. Wood.

4. J. Balticus, Dethard. Distinguished from the last by its rather more rigid

scapes (usually 1 or 2 feet high), smaller flowers (1^ to 2| lines long), the capsule

more acutely angled (in our forms) and mucronate or beaked, and the seeds more
distinctly reticulated.— Eeichenb. Icon. Fl. Germ. ix. t. 411; Engelm. 1. c. 441

and 490.

A species of northern Europe, ranging through North America from Alaska to Southern Cali-

fornia and across the continent ; varying considerably in the comparative length of the perianth-

segments, in the size of the capsule, and to some extent also in the characters of the seeds. In

the Yosemite Valley {Bolander), Talley's Ranch, San Diego County {Palmer), and above Carson

City {Anderson), the ordinary form ; on the borders of Mono Lake {Bolander) and Soda Lake,

Northern Nevada ( Watson), a form with the light-brown capsule exceeding the perianth.

5. J. compressus, HBK, Resembling very slender forms of J. Balticus, but

the scapes (6 to 12 inches high) somewhat flattened, and the sheaths frequently leaf-

bearing : spathe equalling or much exceeding the small loosely few-flowered panicle :

capsule shorter than the paler perianth. — Nov. Gen. i. 235 ; Kunth, Enum. iii. 317
;

Engelm. 1. c. 440.

A Mexican species, ranging to New Mexico (Fendler), Arizona {Palmer) and Southern Cali-

fornia ; Salinas Valley {Brewer); Fort Tejon {Rothrock); Santa Clara and Buena Ventura valleys,

Peckhani.

6. J. Bre'weri, Engelm. 1. c. Scape stouter, a foot high, from a perpendicular

rhizome, somewhat flattened and often twisted : spathe many times longer than the

small and dense usually few-flowered panicle : perianth-segments brown, oblong-
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ovate, acuminate, the inner acute, 2 lines long : anthers much exceeding the fila-

ments : capsule and seeds unknown.

Near Monterey {Brewer); Santa Cruz, Wood.

++ ++ Flowers in compound panicles, smaller : capsule ohovate or suhglohose.

7. J. effusus, Linn. Scapes soft, usually 2 to 4 feet high : inner sheaths tipped
with a short awn : panicle slender and usually diffuse, many-flowered : perianth
pale, a line long, tlie segments lanceolate, acuminate, equalling the triangular clavate-

obovate obtuse or retuse capsule : stamens 3, the anthers equalling the filaments :

seeds apiculate, finely ribbed, about ^ line long. — J. communis, Meyer ; Kunth,
Enum. iii. 320.

Var. brunneus, Engelm. 1. c. 491, Panicle usually very short and compact

:

perianth and capsule dark brown.— J. procerus (]), Engelm. 1. c. 442.

The typical form is distributed throughout most of the northern temperate regions of both the
Okl and New Worlds, and is also found in Australia and New Zealand. It is very common in tlic

Atlantic States, and is found in Oregon, in the Sierra Nevada (Mariposa County, Bolander and
othei-s), about San Francisco, and in the Cuyamaca Mountains, Palmer. The variety is a coast
form, common in the salt-marshes about San Francisco Bay, collected also at Santa Barbara
( Wood), and in Oregon.

8. J. patens, Meyer. Resembling the ordinary form of the last : flowers some-
what larger (1^ lines long), the pale or brownish perianth more spreading in fruit

:

stamens 6 : capsule subglobose, slightly angled, obtuse, apiculate, equalling or a little

shorter than the perianth, with thin septa, the valves breaking from the central

placentae.— Eel. Haenk. i. 141 ; Engelm. 1. c. 443.

From Santa Barbara County (Santa Inez Mountains, Mrs. Elwood Cooper ; Santa Lucia Moun-
tains, Brewer) to Oregon, ITalL The panicle is usually spreading, an inch or two long, some-
times more compact ; flowers somewhat sccund on the blanches.

++ -w- ++ Flowers few (1 to S) : low and alpine.

9. J. Drummondii, Meyer. Cespitose : scapes very slender, a foot high or

less : inner sheaths bristle-tipped : spathe usually a half to an inch long, equalling

or exceeding the inflorescence : perianth-segments 3 lines long or more, with brown
margins, lanceolate, acute or acuminate, the inner a little shorter : anthers a little

longer than the filaments : capsule brown, oblong, retuse, nearly equalling the peri-

anth : seeds ovate, caudate, a line long, very finely striate.— Ledeb. El. Ross. iv.

235 ; Engelm. 1. c. 445.

In the Sierra Nevada, at an altitude of 8,000 to 10,000 feet, and northward to Alaska ; also

in the Rocky Mountains.

10. J. Parryi, Engelm. 1. c. 446. Cespitose : scapes filiform, 3 to 6 inches high :

inner sheaths leaf-bearing ; the leaves sulcate at base, terete above, much shorter than

the scape : spathe exceeding the inflorescence, |^ to 1|^ inches long : perianth-segments

3 lines long or more, more or less tinged with brown, lanceolate and acuminate or the

inner obtuse : anthers much longer than the filaments : capsule oblong, acute, about

equalling the perianth : seeds as in the last.

In the Sierra Nevada, in alpine meadows (Bolander), and northward to British Columbia ; in

the East Humboldt Mountains (
Watson) and Rocky Mountains of Colorado.

* * Leaves flat, channelled, or semi-terete, not knotted: panicle or head evi-

dently/ terminal upon the naked or leafy stem, the spathe usually short.

•*- Dwarf or low slender annuals, with fibrous roots : stem leafy, branched.

11. J. bufonius, Linn. Stem usually branching from the base, 1 to 12 inches

high : leaves very narrow, usuallj"^ revolute and bristleform : flowers greenish, mostly

remote and secund upon the spreading branches : perianth-segments lanceolate,

acuminate, Avith scarious margins, 2 or 3 lines long, the inner shorter : stamens 6 ;

anthers about equalling the filaments : capsule oblong, obtuse, shorter than the peri-
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anth : seeds ovate, obtuse, very finely striate and cross-lined.— Eeichenb. Icon. Fl.

Germ, ix, t. 395 ; Eugelm. 1. c. 451.

A common species, found in nearly all countries, very variable in size ; from Oregon to Lower

California, on both sides of the Sierra Nevada,

12. J. trifonnis, Engelm. 1. c. 492. Stem almost none, bearing several erect

filiform scape-like peduncles 2 to 4 inches high : leaves an inch long or less, filiform,

channelled, fiat above : flowers usually 3 to 7 in a small head : perianth brownish,

1 to 1^ lines long; segments narrowly lanceolate, acuminate, nearly equal, a little

exceeding the 3 stamens and the ovate obtuse apiculate capsule : style exserted, with

elongated stigmas : seeds ovate, obtuse, faintly few-ribbed and cross-lined.

Var. brachystylus, Engelm. 1. c. Smaller (1 or 2 inches high), the peduncles

1 - 3-ttowereLl : stamens half the length of the perianth, the oblong anthers shorter

than the Hlament : style and stigmas short, included.

Var. uniflorus, Engelm. 1. c. Very small (a half to an inch high), the solitary

flowers mostly dimerous. — J. saginoides, Engelm. 1. c. 436.

In the mountains from Yosemite Valley and Mendocino County to Oregon ; Clover Mountains,

Nevada, at 9,000 feet altitude, Watson.

13. J. Kelloggii, Eugelm. 1. c. 494. Stem very short and very much branched,

forming a small dense sessile globose cluster ^ to ^ inch broad, with a few exserted

1-2-flowered peduncles: leaves 6 to 10 lines long, filiform, channelled above:

perianth-segments pale green, mostly scarious, 1| lines long, lanceolate, acuminate,

exceeding the stamens and thin capsule : seeds more strongly ribbed.

Sandy soil, San Francisco (Kellogg); April, in flower and fruit.

•h- -t- Taller perennials : stems simple : Jiowers hexandrous.

++ Stems naked : Jiowers solitary in a diffuse {rarely compac£) panicle.

14. J. tenuis, "VVilld. Stems slender, erect, 1 or 2 feet high, leafy at base :

leaves very narrow, flat or more or less channelled or involute, shorter than the stem :

spathe exceeding the inflorescence : panicle usually loose and spreading : perianth-

segments pale, narrowly lanceolate, acuminate, 1^ to 2 lines long, spreading in fruit

and equalling or usually exceeding the ovate retuse greenish capsule : seeds white-

appendaged at each end, very finely ribbed and cross lined.— Reichenb. 1. c, t. 398.

Var. COngestUS, Engelm. 1. c. 450. Panicle contracted and somewhat capitate,

3 to 9 lines broad : perianth and capsule darker.

A very common species in the Atlantic States, ranging across the continent and to Mexico and
the West Indies, and also found in western Europe. On the Pacific Coast it is found from Oregon
to Southern California (Santa Inez Mountains, Mrs. Elwood Cooper), though the variety, which
is peculiar, is perhaps the more common form, at least near the coast.

++ ++ Stems more or less leafij; the leaves flat and (jrass-Uke (not equitant) :

flowers clustered.

15. J. falcatus, Meyer. Stems low, rarely a foot high, from slender stolonifer-

ous rootstocks : leaves usually equalling or exceeding the stems, 1 to H lines wide,
the open somewhat oblique sheaths without ligules : heads mostly solitary, some-
times 2 or 3 : spathe short : perianth-segments dark brown or with a green midvein,
2 J to 3 lines long, ovate, the outer shortly acuminate, the inner obtuse, roughish :

capsule oblong, retuse, apiculate, equalling the perianth : seeds oblong-ovate, obtuse,

a third of a line long, with loose pale testa longitudinally reticulate. — Engelm. 1. c.

452 and 495. J. Memiesii, R. Br. in Hook. Fl. Bor.-Am. ii. 192.

Var. paniculatus, Engelm. 1. c. 495. Heads smaller (about 5-flowered), in a

simple or somewhat compound panicle.

In drift sand on Lone Mountain, near San Francisco, and northward in the Coast Eanges to

Oregon and Unalaschka ; the variety in sjjhagnous swamps near Mendocino City, Bolander. In
Central Oregon a taller slender form occurs, 1 or 2 feet high, with a loose panicle 3 to 5 inches
long, IVooil.
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16. J. longistylis, Torrey. Taller (a foot or two high) ; leaves much shorter

than the stems, the sheaths with distinct ligules : heads usually 5 to 9, in a short
sparingly branched panicle, exceeding the very short spathe, sometimes fewer or
solitary, few-tiowered : perianth paler, the segments rather narrower and usually
more acuminate : seeds oblanceolate, brownish, much smaller, fointly ribbed.— Bot.
Mex. Bouml. 223 ; Engelm. 1. c. 453.

Var. (1) latifolius, Engelm. 1. c. 496. Leaves short, broader (2 to 2| lines

broad), the sheaths without ligules : anthers more elongated.

On the eastern side of the Sierra Nevada from Washington Territory to Arizona, New Mexico,
and the Saskatchewan ; Mono Lake (Bolaader) ; Trnckt-e Valley, Bailey. The variety belongs to
the Sierra Nevada ; in the Yosemite Valley, at 4,000 feet altitude, and on the Upper Tiioliunue
at 10,000 feet (Bolander), and frequent on the eastern slope, Anderson.

17. J. obtusatus, Engelm. 1. c. 495. Stems 6 inches high, from a creeping
rootstock, about eciualling the narrow (a line broad) leaves : sheaths without ligules :

spathes much exceeding the inflorescence : heads few in a simple panicle or solitary,

few-flowered: perianth-segments shorter (1| lines), greenish, the outer ovate aiid

acutish, the inner very obtuse, shorter than the oblong-ovate obtuse very shortly

apiculate capsule : seeds brownish, very small, ovate, obtuse, minutely reticulate.

Near the Big Tree Grove, Mariposa County, in large tufts on the sandy banks of streamlets,
Bolander.

* * * Stems leapj : leaves terete or laterally flattened, more or less distinctly

knotted by internal transverse jjaHitioiis : flowers capitate : j^erennial.

•»— Leaves terete or only slightly compressed.

++ Stamens 3.

18. J. supiniformis, Engelm. 1. c. 461. Early leaves elongated and capillary,

floating, pale green : stems low (2 to 4 inches), shorter than the erect subterete cauline

leaves : panicle simple, of 3 to 6 small heads, which are about 5-flowered : perianth-

segments brownish, narrowly lanceolate, acute, nerved, H or 2 lines long, shorter

than the oblong aciitish stoutly beaked capsule : anthers oblong, shorter than the

filament : seeds obovate, rather large, apiculate at each end.

In ponds near Mendocino City {Bolander); Humboldt County, Kellogg k Harford, n. 1041,
1042.

19. J. Bolanderi, Engelm. 1. c. 470. Stems slender, 2 feet high or more, about

equalling the subterete leaves : ligules of the sheaths conspicuous, sometimes elon-

gated and leaf-like : heads subglobose, usually 2 or 3, very many-flowered : perianth-

segments greenish brown, narrowly lanceolate and setaceously acuminate, 1^ lines

long, exceeding the clavate-oblong obtuse apiculate 1-celled capsule : filaments several

times longer than the oblong-linear anthers : seeds very small, obovate.

Found in swamps near Mendocino City (Bolander) and in Humboldt County Kellogg k Har-
ford, n. 1052.

++ Stamens 6.

20. J. nodosus, Linn. Stems slender, from a very slender creeping tuberiferous

rootstock : leaves somewhat compressed, erect : heads few, 8 - 20-flowered, subglo-

bose : perianth-segments brownish, H to 2 lines long, lanceolate, acuminate, nearly

equalling the narrow acuminate capsule : anthers oblong, shorter than the filament

:

seeds ovate, rather abruptly apiculate at each end, reticulate, brownish.— Var. mega-
cephalus, Torr. Stems stout, 1 to 3 feet high : leaves thick, divergent : heads

larger and very many-flowered, on short stout peduncles or sessile
;
panicle some-

times compound : perianth paler, about 1^ lines long, the segments very narrow and
setaceously acuminate.

The typical form has not been collected in California or Oregon, though connuon eastward : the

variety was collected in California by Coidter, and is frequent in Oregon and the interior (Nevada,
Watson ; Arizona, Palmer), ranging to the Atlantic States.
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21. J. dubius, Engelm. 1. c. 459. Stems rather stout, 2 to 4 feet high, from

stout horizontal rootstocks : leaves somewhat compressed : panicle compound, diffuse,

3 to 12 inches long ; heads 6 - 20-flowered, numerous : perianth brown or brownish,

1| lines long ; the segments lanceolate, acuminate : anthers elongated, exceeding the

filament : capsule and seeds as in the last.

Big Tree Grove, Mariposa County {Bolandcr); Walker's Basin, Kern Countj^ (Rothrock, n. 287);

Cuyaniaca Mountains (Palmer, n. 384, distributed as J. noclosus); and apparently also from Ore-

gon (HaU, n. 547, 548, distributed as /. acumiiuUiis ; Howell), but tHe seed-testa somewhat

paler and thicker.

22. J. Nevadensis, Watson. Stem very slender, from a slender creeping root-

stock, |- to 2 feet high, somewhat compressed, as also the very narrow (rarely a line

broad) leaves : ligules present : heads small, few to rather many in a short open

panicle, or frequently solitary : perianth-segments brownish, lanceolate, acuminate, 2

lines long : anthers linear, exceeding the filament : stigmas long-exserted : capsule

oblong, abruptly acute and beaked, nearly equalling the perianth : seeds minute,

narrow, apiculate at each end.— Proc. Amer. Acad. xiv. 303, J. phceocephalus, var.

gracilis, Engelm. 1. c. 473.

Frequent in the Sierra Nevada, from Kern County {Rothrock) to Oregon.

•1- -1- Leaves flattened laterally and equitant, mostly broader : stem compressed

and usually acutely edged.

23. J. ozymeris, Engelm. 1. c. 483. Differing from J. dubius only in the an-

cipital stems, the broader and flattened leaves (1| to 3 lines broad), and in the seeds,

which are lighter c(dored and more finely reticulated : capsule usually more attenuate

above, exceeding the linear-lanceolate perianth-segments : anthers twice longer than

the filament.

From Mariposa County and the Sacramento Valley to Oregon. Distinguished from the follow-

ing species by the numerous small heads, narrower segments, and narrow attenuate capsule.

24. J. ziphioides, Meyer. Stems from a thick creeping rootstock, ancipital, 2

to 4 feet high : leaves usually broad (2 or even 3 lines wide or more), the sheaths

Avithout ligules : heads numerous, few - many- (3 - 20-) flowered, in a compound
panicle: perianth-segments brownish, 1| lines long, lanceolate, acuminate, about

equalling the oblong acute capsule, twice longer than the 6 stamens : anthers very

small, oblong-linear, ef^ualling or much shorter than the filaments : seeds very small,

ovate-oblanceolate, reticulate and finely cross-lined within the veining. — Engelm.

1. c. 481.

Var. auratus, Engelm. 1. c. Heads few-flowered, pale straw-color : capsule ex-

ceeding the perianth, with a longer slender beak.

Var. montanus, Engelm. 1. c. Lower (usually 1| feet high or less) and leaves

narrower (a line or two wide) : heads few (1 to 9), usually many- (12 - 50-) flowered :

perianth usually equalling the acute capsule.

Var. triandrus, Engelm. 1. c. 482. A foot or two high : heads solitary or few,

many-flowered (sometimes several and few-flowered) : stamens 3 : perianth rather

larger, often dark brown, equalling or shorter than the acute capsule. Heads often

very large and almost black.

A very variable s^iecies, ranging from Alaska to California and New Mexico. Tlie typical form
is mostly confined to the Coast Kanges (San Francisco to Fort Tejon), but has also been collected

in Truckee Valley {Bloomer, Watson) ; the var. auratus is found on Monte Diablo {Brewer) ; var.

montanus is a common widely distributed form eastward of the Sierra Nevada ; var. triandrus is

verj" similar to it, occurring in the Sierra Nevada (common in the Yosemite Valley, Bolander,

Torrey) and also in the Coast Ranges, and northward to Alaska.

25. J. phaeocephalus, Engelm. 1. c. 484. A similar and very variable species,

distinguished chiefly by the larger anthers, usually much exceeding the filaments and
nearly equalling the perianth, and by the more closely reticulated seeds without

cross-liueation ; the typical form (^ to 2 feet high) has somewhat larger flowers
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(about 2 lines long), usually dark brown, in few many-flowered heads : perianth-

segments narrowly acuminate : style long and stigmas exserted : capsule acute : seeds

ovate, comparatively large,

Var. paniculatus, Engelm. 1. c. Heads more numerous, few-flowered, in a com-
pound panicle : stems 1 to 3 feet high, from a stout rootstock.

The typical form near the coast, from Mendocino County to Santa Barbara ; the variety in the
lower Sacramento Valley and also in the Sierra Nevada (near Big Trees, Bolander).

26. J. chlorocephalus, Engelm. 1. c. 485. Stems low and slender (8 to 15

inches high) from a slender rootstock, not ancipital : leaves very narrow (a line

wide or less), the sheaths with ligules : heads one or two, many-flowered : periantli

pale and scarious, the segments 2 lines long, very obtuse or acute : anthers as in the

last species.

In the Sierra Nevada, at 4,000 to 10,000 feet altitude ; mature seeds not known. Very like the
form of J. Nevadensis with few heads, except in the pale scarious and more obtuse segments of the
perianth.

27. J. Mertensianus, Meyer. Stems weak, from slender matted rootstocks, 6

to 18 inches high, not ancipital ; leaves very narrow (a line wide or less), the sheaths

with ligules : heads solitary, densely many-flowered, dark brown : perianth nearly 2

lines long, the lanceolate narrowly acuminate segments equalling the obtuse obovate

capsule : anthers equalling or shorter than the tilaments : seeds as in J. xiphioides.— Veg. Sitch. 167; Engelm, 1. c. 479.

From Alaska southward in the mountains to California and Colorado ; on the eastern slope of

Mono Pass, at 9,000 to 10,000 feet altitude, Bolander.

Order CXVII. PALM^.

Perennial woody plants, mostly tall, with a terminal crown of large pinnately

divided or flabelliform petiolate leaves sheathing the stem, and small usually diclinous

and sessile flowers upon a simple or branched axillary spadix, which is at first

usually enveloped in a monophyllous deciduous spathe
;
perianth inferior, persistent,

coriaceous, of 6 segments in two series, the outer imbricate or united and cup-like,

the inner mostly valvate ; stamens 6 (or 3), hypogynous or perigynous, included

;

ovary 3-celled or of 3 distinct carpels, two of the cells or carpels often abortive ; ovules

1 or 2 in each cell ; stigmas short and thick, usually sessile ; fruit a drupe or berry,

with an often thick spongy, fleshy, or fibrous exocarp, and membranous, crustaceous

or bony endocarp ; seed with abundant cartilaginous or horny albumen, and a small

embryo in a small basal or dorsal cavity.

A noble order of nearly 100 genera and over 1,000 species, confined almost exclusively to the
tropics and the hottest portion of the temperate zone, and sparingly represented within the limits

of the United States. Four species are found on the Atlantic coast, reaching as far north as lat.

33°, and a single species attains a like latitude on the western side. In the warmer regions of

Mexico the species are more numerous. Scarcely any order is more remarkable for the useful

I)urposes which its various products are made to subserve. The fruit, foliage, and timber, the
fibrous tissue, the starchy pith, and the fermentable or medicinal sap are brought into use in

manifold ways, and are sufficient of themselves to supply all the wants of a primitive population.

No tree of the tro])ics is more ornamental in cultivation. The United States genera all belong to

the group Cornphinae- or Sabalinm, distinguished by their fan-shaped leaves and perfect flowers.

1. "Washingtonia. Leaves flabelliform, copiously filiferous
;
petiole armed and with tlie ligule

glabrous. Spathes and spadix glabrous. Berry small, oblong-ovate, bearing the abor-

tive carpels at its summit. Albumen entire.

2. Erythea. Leaves flabelliform, sparingly filiferous
;

petiole armed or unarmed, somewhat
liubescent ; ligule tomentose. Sjiathes and spadix tomentose. Beriy larger, globose ;

abortive carpels at its base. Albumen deeply pitted on the ventral side.
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1. WASHINGTONIA, Wendland.

Flowers unknown except from the remains of the perianth found at the base of

the fruit, which show it to be gamophyllous, with a cylindrical tube as long as

the imbricate broad-rounded lobes
;
pedicel short. Fruit a small shortly stipitate

oblong-ovate black drupe, with thin pulp and crustaceous endocarp, 1 -celled, and bear-

ing the scale-like abortive carpels on the summit at the base of the filiform persistent

style. Seed oblong-ovate, somewhat flattened on the ventral side, brownish with

thin testa ; albumen entire, horny and oily ; embryo basal.— A tree, with circular

flabelliform leaves
;
petioles armed with stout hooked marginal spines ; ligule large

and appressed, coriaceous, glabrous ; rhachis short ; blade deeply cleft along the

upper folds and copiously filiferous : paniculately branching spadix glabrous, slender

and elongated, from a narrow glabrous spathe.— A Californian genus.

1. W. filifera, "Wendl. Becoming 20 to 40 feet high, with a cylindrical trunk

more or less enlarged at base (often 2 or 3 feet in diameter), and covered with the

persistent bases and sheaths of dead leaves : petioles very stout, glabrous, plano-

convex or slightly concave on the upper side, comparatively thin toward the margin,

2 to 5 feet long and 1 to 2| inches broad at the summit in well developed leaves

;

ligule usually large and conspicuous, lacerate ; blade tomentose on the margin of

the (40 to 60) folds, 3 to 5 feet in diameter, cleft on the upper side nearly to the

middle, the divisions terminated and margined with very numerous fine elongated

fibres (often 6 to 12 inches long) : flowering stems 8 to 10 feet long : fruit nearly 4

lines long, black, with thin sweet pulp : seed 3 lines long. — Bot. Zeit. xxxvii. 68.

Brahe.a dulcis ("?), Cooper, Smithson. Rep. 1860, 442. Brahea filamentosa, Hort.

Pritcliardla filamentosa^ Wendl. ; Drude, Bot. Zeit. xxxiv. 807 ; Fenzi, Bull. Soc.

Tosc. Ort. i. 116, fig.

From Southern California (San Bernardino County) to Western Arizona, in rocky localities in

dry slieltei-ed (;anons, solitary or few in a group. It is now cultivateil for ornament in towns near
the coast as far north as San Francisco, and has been extensively distributed among the gardens
of Kuropc. The same or a very similar species (from which the above description of tlie flowers

is drawn) was found by Dr. E. Palmer in the Tantillas Mountains of Lower California, near the
boundary line.

2. ERYTHEA, Watson.

Flowers perfect, sessile, in a loose decompound panicle ; calyx campanulate, some-

what scarious, 3-parted, shorter than the thick valvate 3-cleft corolla. Stamens 6
;

filaments thick, connate and adnate to the corolla, free and deltoid above and seta-

ceously tipped ; anthers small, round-oblong, obtuse. Ovary of 3 nearly distinct

oblong carpels, with very short united styles ; two of the carpels usually abortive.

Fruit a globose black drupe, the thick fleshy endocarp somewhat adherent to the

subglobose seed. Hilum at one side of the base. Albumen excavated to the mid-

dle on the ventral side and filled by the brown thickened testa. Embryo near the

base. — Tall trees, with naked trunks, flabelliform plicate filiferous leaves and

densely tomentose sheaths and inflorescence. Si)athes sheathing. Flowers solitary

or in clusters, scattered along the numerous branches of the pendent panicle.

Petioles pubescent or glabrate, unarmed or with stout hooks on the margin ; ligule

appressed, densely tomentose ; rhachis of the leaf short, and the blade deeply cleft

down both the upper and lower folds and more or less fibrous on the margins.

Only the following species are known. The genus is very nearly allied to Livistmia, of Ans-
tralia and eastern Asia, which ditfei-s in its distinct filaments, oblong fruit with hard crustaceous
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pericarp, broadly excavated albumen and dorsal embryo, and the leaf-segments entire or nearly
so, not filiferous on the margins. Wendland refers our species to the Mexican genus Brahea,
which has much smaller flowers, unecpial filaments and comparatively large acute anthers, united
carpels, oblong fruit with thin pericarp, the albumen excavated vertically nearly to the apex and
embryo dorsal, and the segments of the leaves barely cleft and not fibrous on the margins. In
the mythology of the Greeks, Erythea was one of the Hesperides, daughters of Evening or the
West, " who dwelt on an island of the ocean, on the western edge of the world, and guarded a
garden with golden ap[)les."

1. E. edulis, Watson. The slender trunk sometimes 30 feet high and 15 inches

or more in diameter, covered with a thick corky cracked bark : the hbrous sheathing
bases of the leaves at length glabrous : petioles stout, over an inch broad at the sum-
mit, plano-convex with acute imarmed margins, somewhat fibrous-pubescent or gla-

brate above ; ligule 2 or 3 inches long, very densely silky-tomentose ; blade 3 feet

long, the (70 or 80) folds at first tomentose, cleft to the middle (less deeply on the
under side), lacerate at the apex and somewhat fibrous on the edges : panicle 4 feet

long, much branched, densely tomentose, becoming glabrate : flowei-s numerous, in

clusters of 3 or 4, the corolla (1| lines long) twice longer than the calyx ; segments
of the corolla lanceolate : carpels glabrous : fruit over an inch in diameter, the thick

pulp sweet and edible : seed 7 to 9 lines in diameter, slightly flattened on the inner
side, with smooth and grayish, thin but very hard and bony epidermis : embryo
near the base on the dorsal side.— Brahea edulis, Wendland ; Watson, Proc. Amer.
Acad. xi. 120, 146.

On Guadalupe Island {Dr. E. Palmer), and becoming introduced into cultivation. Each tree

bears one to four panicles, blossoming late in March ; the fruit-clusters are said to weigh 40 or
50 pounds.

2. E. armata, Watson. Taller and more graceful than the last (40 feet high) :

leaves glaucous, the petioles narroM^er, more concave above, and margined with numer-
ous stout more or less hooked slightly spreading spines ; folds (30 to 40) split nearly

to the middle on both edges, scarcely lacerate at the apex and but slightly filiferous :

branches of the panicle more slender : carpels densely tomentose : fruit smaller (9

lines long), the seed half an inch in diameter : embryo at the base.— Braliea (1)

armata, Watson, 1. c. 146.

In the Big Canon of the Tantillas Mountains, Lower California, Dr. E. Palmer. The flowers

have not been collected.

Order CXYIII. CYPERACEiE.

Sedgy or rush-like herbs, mostly perennial and rhizomatous, with triangular or

terete solid stems, and alternate mostly radical leaves with closed sheaths or leafless
;

spicate flowers perfect or unisexual, without perianth or with a series of hypogynous

bristles or scales in its place, solitary and sessile in the axils of imbricated glume-

like bracts (scales) ; stamens usually 2 or 3, hypogynous, with basitixed anthers

;

ovary 1 -celled, with an erect anatropous ovule and a 2 — 3-cleft style, in fruit a len-

ticular or more or less triangular akene, membranous, crustaceous or bony ; embryo

minute, lenticular or turgid, at the base of copious albumen. — Spikelets of one to

many flowers in two or more ranks, solitary or clustered, or often in simple or com-

pound spikes or umbels or panicles, the inflorescence involucrate with usually leafy

bracts or naked.

A very large order, distributed over the globe, especially abundant in the temperate and cooler

portions of the northern hemisphere, and usually found in wet or damp non-saline localities. It

includes 50 or 60 genera and probably 2,000 species, but is sparingly represented in California.

As compared with the Graminece the oiiler, though so large, is unim])ortant, the coarse herbage

alTording little nutriment, and no species furnishing a grain of any value.
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« Flowers all perfect: spikelets few - many-flowered, solitary or spicato, tlie spikes capitate or

umbellate : only 1 or 2 of the lower scales usually empty.

-I- Spikelets more or less flattened, the scales being in 2 ranks : inflorescence involucrate. —
CYPERE.E.

1. Cyperus. Perianth (bristles, etc.) none. Style slender, deciduous. Spikelets spicate or

clustered.

DuLiCHiUM sPATHACEtJM, Pers. (the only species), distinguished by its very leafy jointed

stems and axillary solitary peduncles bearing sessile many-Howered spikelets, and by the linear-

oblong nutlet acute with the base of the long 2-cleft style and surrounded by 6 to 9 retrorsely

barbed bristles, occurs on the Columbia River and is common in the Atlantic States. The erect

terete hollow culm is nearly covered by the sheaths of the short flat linear 3-ranked leaves (the

lower sheaths without blades) ; spikelets in a 2-ranked siiike, linear-lanceolate, the naked rha-

chis articulated at the base of each scale.

•i- + Spikelets many-flowered, not flattened, the scales imbricated all around. — SciRPEiE.

++ Style not dilated at base.

2. Scirpus. Spikelets solitary or clustered, or in a compound umbel, the stem often leafy at

base and inflorescence involucrate. Style deciduous or only the base persistent. Barbed
bristles ])resent at base of the nutlet or wanting. Stamens mostly 3. Perennials.

3. Eriophorum. As Scirpus, but the numerous naked bristles long-exserted and silky in fruit.

Spikelets few. Stamens 1 to 3. Perennial.

4. Hemicarpha. As Scir2)us, but without bristles and with a minute hyaline bractlet between
each flower and the rhachis. Spikelets solitary or few in a sessile apparently lateral clus-

ter. Stamen 1. Low annuals.

++ ++ Style enlarged at base.

5. Eleocharis. Spikelet solitary, terminal ujion a leafless bractless stem. Base of the style

persistent. Bristles usually present. Stamens 3.

6. Fimbristylis. Spikelets in an involucrate umbel. Stem leafy at base. Style usually wholly
deciduous. Bristles none. Stamens 1 to 3. Perennials.

« « Spikelets polygamous, few-flowered, ovoid or oblong-ovoid, the scales loosely imbricate all

around, only the terminal ones fertile. — RHYNCHOSPOREiE.

7. Cladium. Spikelets in cyme-like panicles. Steins tall, leafy. Bristles none. Style not en-
larged at base, deciduous. Nutlet corky at the apex. Stamens 2. Perennial.

Rhynx-iiospora, Vahl, is distinguished from Cladium by the presence of bristles and the nutlet
crowned by the persistent tuberculate base of the style. R. alba, Vahl, has been collected in
Oregon (Hall), a slender species with narrowly linear leaves, the lanceolate tawny spikelets in
a close terminal coiymb

;
perfect flowers 1 or 2, with 3 stamens, 9 to 12 or more bristles minutely

barbed downward, and a smooth oblong-obovate nutlet bearing a long flattened awl-shaped tulier-
cle. It is common eastward and also in Europe.

* # » Flowers monoecious, in the same or distinct spikelets, or dioecious ; pistillate flowers en-
closed in an inflated sac-like persistent perigjmium. — Carice^s;.

8. Carex. Spikelets solitary, spicate or paniculate. Hypogynous bristles or scales wholly
wanting or a single short bristle at the base of the ovary.

1. CYPERUS, Linn. Galingale.

Flowers perfect, in few - many-flowered flattened or sometimes terete spikelets
;

the concave more or less carinate scales in 2 ranks, often decurrent upon the rhachis,

at length deciduous, 1 or 2 of the lowest usually sterile. Hypogynous scales or

bristles none. Stamens 1 to 3. Style not thickened at base, 2 - 3-cleft, deciduous.

Nutlet lenticular or triangular, not beaked, smooth or nearly so.— Perennials or

annuals, with mostly triangular and nearly naked simple stems, sheathed at base by
the nearly radical leaves ; inflorescence subtended by a mostly conspicuous foliaceous

involucre, usually irregularly umbellate with unequal rays, the spikelets in spikes

solitary or clustered upon the rays, the central spike or cluster always sessile, and
the whole often contracted into a single more or less dense head.

A very large genus, numbeiing 500 species or more, especially abundant in tropical and sub-
tropical regions. About 50 species are found within the limits of the United States. Most of the
following sections have been by some authorities regarded as distinct genera.
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§ 1. Style 2-cleft and nutlet lenticular, the edge turned to the rhachis : sjnkelet

flattened, many-Jlowered, the scales folded and sharjAy carinate: rhachis

narrow, not tvinged. — Pycreus, Torr.

1. C. diandrus, Ton. Annual, with fibrous roots, and very slender triangular

clustered stems ^ to 2 feet high : leaves elongated, very narrow (rarely a line wide) :

involucre 2 — 3-leaved : spikelets in a sessile compound cluster or in loose clusters

upon the few short rays, Unear-oblong, acute, 3 to 6 lines long : scales pale or brown-

ish, thin and usually lax, rather obtuse, 1 to 1;^ lines long, twice longer than the

light or dark brown oblong-ovate dull nutlet : stamens 2 or 3 : style elongated, often

cleft nearly to the base.

Var. castaneus, Torr. Scales more firm and often brown : styles less elon-

gated, cleft to the middle. — C. castaneus, Bigel. C. tenellus, Presl, Eel. Ha^nk.

i. 176? G. rivularis, Kunth, Enum. ii. 6 ; Boeckeler, Linntea, xxxv. 452.

Tlie variety only has been collected in California, in swamps near San Francisco {Bolander) and
in the valley of the Sacramento {Pickering), but both forms are common in the Atlantic States

and west to Texas and New Mexico. Nutlet rather longer and less pointed than in the eastern

forms. It is probable that the C. coinprcssus, as well as the C. tenellus, of Haeuke's collection,

reiwrted as found at Monterey, is to be referred to this species.

§ 2. Style 2-cleft and nutlet plano-convex, flattened parallel with the rhachis:

spikelets flattened hut thick, the concave scales scarcely carinate, and the

hroad rhachis not winged.— Juncellus, Griseb.

2. C. IsBVigatUS, Linn. Perennial, with slender creeping rhizome : stems

numerous, slender, 3 to 6 inches high or more, terete, naked excepting 2 or 3 short

brown sheaths at base, of which the upper bears a short erect subtriangular leaf : in-

volucre of usually 2 bracts, one erect in continuation of the culm, the other very

short or wanting : spikelets 2 or 3 or more, sessile in an apparently lateral cluster,

linear-oblong, many-flowered, 2 or 3 lines long, obtuse or acutish, pale green or

sometimes brown : scales broad and concave, obtuse, scarcely nerved, nearly a line

Ion" : rhachis deeply pitted transversely : stamens 3 : nutlet broadly obovate, | line

long.— Boeck. 1. c. 486. C. mucronatus, Eottb.

At Los Angeles {Brewer) and at hot springs near San Bernardino, W. G. Wright. A widely

distributed species in warm regions, collected in Mexico by Hartweg, and found in Peru, the

Sandwich Islands, Australia, India, at the Cape of Good Hope, and in the Mediterranean region.

§ 3. Style 3-cleft and nutlet triangular : spikelets many-flowered, flattened with

carinate scales, the rhachis naked or very nearly so.— Eucypeuus.

* A small annual: sjnkelets tvith acuminate scales, in a few dense heads:

stamen solitary.

3. C. aristatus, Rottb. Stems ^ to 6 inches high, about equalling the flat

leaves, with conspicuous involucres : spikelets linear-oblong, 2 to 5 lines long, in a

dense compound sessile head or in close clusters upon 2 or 3 usually short rays :

scales with strongly recurved setaceous tips, chestnut-brown, about a line long, twice

longer than the oblong-obovate obtuse apiculate brownish nutlet.— G. injlexus,

Muhl. G. aureus, Presl, 1. c. 168.

A common species throughout the State, from Lower California to Oregon and across the con-

tinent ; it is also found in Mexico, Africa and the East Indies.

C. ACUMiNATiis, Torr., is somewhat taller and stouter (3 to 12 inches high), with fewer and
broader oblong-ovate straw-colored spikelets, and short-acuminate spreading or very slightly re-

curved scales : nutlet oblong-obovate, acutish at each end. A species of the Mississippi Valley,

from Illinois to Texas, which has been found in Oregon, JIall, Howell.

* * Tall perennial: spikelets short, with green ohtusish spreading scales, in

dense heads.

4. C. virens, Michx. Stout, 1 to 4 feet high : leaves and bracts of the involucre

very long, broad and strongly keeled : umbel compound, often much reduced and
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spikes densely crowded : spikelets ovate-oblong, acute, 2 to 4 lines long : scales

acutish, obscurely 3-nerved, a line long or less : nutlet oblong, triangular, acute at

each end, brown, half a line long. — C. sordidus, Presl, 1. c. 171?

In the valley of the Sacramento {Pickerinr/); perhaps also collected by Hmnke. Otherwise

known only in the Atlantic States from Delaware to Texas.

§ 4. Style 3-cleft and nutlet triangular : spikelets many-fioivered, flattened with

carinate scales which are decurrent upon the rhachis as narrow wings

:

spikes in compound umbels.— Papyrus, Kunth.

% Wings of the rhachis soon separating to the base, scarious and scale-like.

Anmials.

5. C. erythrorrhizos, Muhl. Stems usually 1 to 3 feet high, stout, triangu-

lar, sometimes much reduced : leaves Hat, 2 or 3 lines broad, those of the involucre

(4 to 8) greatly elongated : rays 4 inches long or less, bearing a cluster of sessile

simple or compound oblong spikes J to 1 inch long : spikelets 2 to 6 (usually 3)

lines long, narrowly linear, numerous, spreading horizontally, nearly flat, bright

chestnut : scales oblong, obtuse, mucronulate, acutely carinate, h line long, exceed-

in"' the light-colored round-ovate acutish compressed-triangular nutlet.— C. cupreus,

Presl, Eel. Haiuk. i. 172. C. occidentaUs, Torr. Cyp. 259.

Colorado Valley (iN^ci/;6err(/); near Monterey (//ae?ti'c); Clear hake {Bolander); near Sacramento

{Picker incj, Greene); Oregon {Dourjlas, Hall, Hoindl), and common in the Atlantic States.

Presl's species, as well as that of Torrey, was founded upon a very depaui>erate form.

* * Wings of the rhachis persistently attached.

6. C. phymatodes, Muhl. Perennial and fibrous-rooted, with slender root-

stocks bearing small globose tubers : stems rather stout, ^ to 3 feet high, triangular :

leaves nearly as long and involucral leaves elongated: umbel often compound,

4 _ 7.1-ayed, the light chestnut-colored spikelets scattered and spreading in somewhat

disti^'hous spikes (often an inch long or more), linear, acute, 3 to 12 lines long:

scales oblong, acutish, conspicuously several-nerved, thin and scariously margined,

rather acutely carinate, a line long or slightly more : nutlet oblong, obtuse and ob-

tusely triangular, f of a line long.— C. repeyis, Ell. C. Hcenkei, Presl, 1. c. ?

Var. Hermanni. Spikes contracted and more or less clustered at the summit

of the rays and involucellate : spikelets sometimes bracteate.— C. Hermanni, Buck-

ley, Proc. Philad. Acad. 1862, 10.

Yosemite Valley {Bolamicr, a low form); San Luis Rey {Pairy); Fort Yuma {Thomm); Truckee
Valley, Nevada ( Watson), and frer^uent in the Atlantic States from Canada to Texas. The variety

has been found on Kern River {Hermann) and on the San Joaquin, Leminun. The species resem-

bles C. escidentus of the Old World (from the Mediteiranean region to India), and has been re-

ferred to it by Boeckeler, Linn, xxxvi. 287.

7. C. Stenolepis, Torr. Resembling C. phymatodes in habit ; the straw-colored

spikelets more slender and with fewer (4 to 8) flowers, 3 or 4 lines long, somewhat
flattened or nearly terete at least when young, attenuate above ; rhachis with slender

joints : scales oblong, acutish, nearly 2 lines long, several-nerved, the lower usually

persistent after the falling of the spikelet : spikes usually rather dense, | to 1 inch

long, in a more or less compound umbel : nutlet linear, nearly cylindrical, obtuse, a

line long, dark brown.— Cyp. 263.

In the valley of the Sacramento {Pickering); near Placerville {Rattan); in the southern Atlan-

tic States from North Carolina and Florida to Texas and New Mexico.

§ 5. Spikelets narrow, terete or nearly so, few to several-flowered, the scales closely

appressed and the broad wings of the rhachis embracing the triangular

nutlet: style 3-cleft.— Diclidium, Griseb.

8. C. Michauxianus, Schult. Annual : stem usually | to 2 feet high but

often low : leaves 1 to 3 lines broad : involucres large : spikelets dull brown, some-



216 CYPERACE^. Cyperus.

what flattened, 6-12-flowered or more, spreading in rather loose clustered spikes

upon the more or less developed rays of the usually crowded umbel (often sessile on
the lower stems) : scales ovate, obtuse, a line long, but slightly carinate and obscurely
nerved : joints of the rhachis thick, broadly winged : nutlet brownish, oblong-ovate,

compressed-triangular, acute at each end.

Near Fort Yuma (De Bary) and in marshes along the Colorado and Gila (Schott); New Mexico
{Emory, Wright), and common in the Atlantic States.

9. C. feraz, Richard. Stem stout and tall, with broad and much elongated in-

volucral leaves, and bearing an open spreading compound umbel of numerous rays :

spikelets pale, scattered, horizontally spreading in loose subdistichous spikes, terete,

5 to 10 lines long, usually 8 — 10-flowered : scales oblong-ovate, obtuse, strongly con-

cave and scarcely carinate, obscurely 7 - 9-nerved, nearly 1 ^ lines long, at length
spreading, twice longer than the thick broadly w^inged joints of the rhachis : nutlet

obovoid-oblong, obtuse and obtusely triangular, closely embraced by the wings. —
Kunth, Euum. ii. 89 ; Benth. Fl. Austr. vii. 286.

A species widely spread through the tropical regions of the globe ; collected in Califoniia only
by Aluir, the locality unknown.

§ 6. Spikelets l — S-Jiowered, slender and subterete, often fiexuous, acute or acumi-
nate (the upper flower usually undeveloped) : scales oppressed, obtuse, sev-

eraJrnerved : joints of the rhachis short, slender, narrowly winged: style

3-cleft and nutlet triangular.— Mariscus, Griseb.

* Spi/celets scattered in open spikes : umbel compound.

10. C. Californicus. Stem stout and tall, triangular : involucre about 5-leaved,

the leaves much elongated, nearly 6 lines broad, very rough on the margins : rays

about 10, elongated (4 inches), bearing involucellate umbels with slender rays an
inch long or less : spikes 1 to 1 ^ inches long, the spreading or somewhat reiiexed

flexuous spikelets terete, attenuate upward, very slender, 2 to 4 lines long, 2-4-
flowered : scales oblong-ovate, a line long : nutlet unknown. — C. speciosus, Torr.

Bot. Mex. Bound. 226.

Collected in California by Rev. Mr. A. Fitch, but locality uncertain. In habit resembling forms
of the eastern C. strigosns.

* * Spikelets in dense cylindrical sessile spikes.

11. C. flavamariscus, Griseb. Perennial, with creeping rootstock : stems

usually slender, acutely triangular, 1 or 2 feet high, exceeding the leaves : involucre

3 - 4-leaved : spikes about 5 (4 to 6), very dense, 6 to 8 lines long : spikelets spread-

ing, oblong-lanceolate, acute,
1 J lines long, 2-flowered, 1-fruited : scales yellowish or

brownish, ovate, about 11 -nerved : nutlet triangular-obovate, | of a line long. — Fl.

Brit. W. Ind. 567. Mariscus jiavus, Vahl. M. Hoenkei, Presl, Eel. Haenk. i 181.

C.Jiavus, Boeckeler, Linn, xxxvi. 384.

From Mexico and the "West Indies to Brazil ; reported as collected by Haenke at Monterey.
C. pubescens, Presl, of the same collection and from the same locality, may perhaps be a radiate

form of this species, though described as pubescent throughout, which is a character otherwise
unknown in the genus.

2. SCIBPUS, Linn. Bulrush or Club-Rush.

Flowers perfect. Spikelets usually many-flowered, with the scales imbricately

and closely arranged around the rhachis, t^e lowest one or two often empty. Hy-

pogynous bristles 3 to 6, barbed or ciliate, or wanting. Stamens 1 to 3. Style

2 — 3-cleft, scarcely or not at all thickened at base, deciduous or only the base per-

sistent. Nutlet lenticular or more or less triangular, obovoid.— Tufted annuals or

mostly perennials with creeping rootstocks, the stems sheathed or leafy at base, and
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the spikelets in a terminal (or apparently lateral) involucrate cluster or compound

umbel-like panicle, or solitary.

•A cosmopolitan genus of nearly 250 species, of which about 30 are found in the United States.

§ 1. Spikelet solitary, small, with a single erect involucral hract : bristles none :

stems low and slender.— Isolepis, Beiith.

1. S. ripaiius, Spreng. Stems tufted, from fibrous roots, very slender and often

setaceous, 2 to 6 or rarely 10 inches high, sheathed at base, the upper sheath usually

bearing a short slender leaf : involucral bract 1 to 10 lines long or nearly wanting :

spikelet ovate to oblong-ovate, 1^ to 2| lines long : scales pale or often deep brown,

with a pale prominent midvein, concave, obtuse or pointed : stamens usually 3 :

style 3-cleft : nutlet triangular-obovoid with distinct angles, the sides convex, smooth

or minutely granular, not striate nor ribbed, dark brown wlien mature, less than half

a line long.— Benth. Fl. Austr. vii. 327. Isolej^is riparia, E. Br. ; Hook. f. Fl.

Tasm. ii. 89, t. 145. S. Savii, Eeichenb. Icon. Fl. Germ, viii, t. 301. Isolepis

leptocaidis, Torr. Pacif. E. Eep, iv. 153. S. pygmceus, Gray, Proc. Amer. Acad. vii.

392. S. setaceus, Linn., var., Boeckeler, Linna^a, xxxvi. 500.

Frequent in marshy places near the coast from Santa Barbara to Oregon ; also in South Ameiica,
Australia, Africa and the Mediterranean region.

2. S. carinatus, Gray, 1. c. Eesembling the last in habit, the slender stems

triangular and cliannelled, 1 to 4 inches high, with a short leaf at base : spikelet

(rarely 2 or 3) greenish or tinged with brown, 5 - lO-flowered ; scales in 4 ranks,

very broadly ovate, strongly carinate and boat-shaped, acute, gibbous in fruit and
retaining the brown nutlet, which is very broad, acutely triangular, smooth, over

half a line long, with a broad scar at the summit.— Boeck. 1. c. 498. Isolepis cari-

nata, Hook. & Arn. ; Torr. Gyp. 349. /. koilolepis, Steud. Cyp. 318.

In swamps about San Francisco, abundant with the last {Bolandcr); Santa Rosa Creek {Bige-

low); Mendocino County (Bolaiider); in the Gulf States, from Alabama to Arkansas and Texas.

§ 2. Bristles present, retrorsdy barbed or ciliate, not elongated : stems mostly
tall and stout. — Ecscirpus, Benth.

* Inflorescence apparently lateral, with a single erect involucral leaf.

•f— Stem terete or nearly so.

++ Stem leafy at base : spikelets in a sessile cluster.

3. S. Nevadensis, Watson. Stems clustered, from a running rootstock, a foot

or two high, very slender, somewhat flattened above : leaves nearly equalling the
stem, deeply channelled or revolute, very rough on the mai'gins, sharply acute :

spikelets 1 to 8, ovate-oblong, acute, 4 to 10 lines long ; scales brown and shining,

ovate, slightly carinate, acutish : bristles 1 to 3, not half the length of the nutlet

:

style 2-cleft : nutlet broadly ovate, plano-convex, acute, a line long. — Bot. King
Exp. 360.

Borders of Mono Lake, on alkaline soil (Brewer, n. 1846); at Soda Lake, Nevada, Watson.

++ ++ Stem leafless or nearly so : spikelets umbelled.

4. S. lacustris, Linn. Stem stout and tall, from creeping rootstocks, terete or

very obtusely triquetrous above, leafless or the upper basal sheaths with a short
terete leaf: involucral bract stout, shorter than the inflorescence : spikelets numerous,
solitary or more or less clustered, in an irregularly compound umbel, oblong-ovoid,

3 to 6 lines long ; scales broadly ovate, very obtuse or usually emarginate and mucro-
nate, ciliate : bristles usually 6, slender with scattered barbs, about equalling the
obovate plano-convex nutlet : style usually 2-cleft. — Eeichenb. 1. c, t. 306 - 308

;

Boeck. L c. 712 ; Benth. L c. 333. S. validus, Vahl.
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Var. occidentalis. Scales often pubescent, especially on the luidvein, usually

pale with tine brown lines : filaments at length broad and exserted : bristles not ex-

serted : nutlet broadly obovate, rounded at the summit, terminating abruptly in a

rather short beak.

The Slides is widely distributed, under several forms, being found in Europe and Asia, tem-
perate and tropical North America, the Sandwich Islands, New Zealand and Australia. Only the
variety is found in California, ranging from San Diego County to British Columbia and eastward
to Texas and Colorado. In common with the next it is familiarly known under the name of

"Tule," occupying large areas in overflowed bottom-lands and marshy places throughout the
State. It is sometimes 8 to 12 feet high and an inch or more in diameter at base. The eastern

fonn (S. validus, Vahl), of the Atlantic States (from Lake Winnipeg to Florida) and the West
Indies, has rather smaller and broader spikelets, shorter and naiTower filaments, bristles at length
exserted, and a narrower nutlet somewhat attenuated at top.

5. S. Tatora, Kunth. Very closely resembling the last, but readily distin-

guished by the bristles of the perianth, which are 2 to 4, very dark brown, stout or

somewhat flattened and retrorsely plumose with short curved hairs, shorter than the

nutlet : scales brown, not pubescent : filaments broad, rarely exceeding the nutlet,

which is narrowly obovate, shortly attenuate into the stout beak. — Enum. ii. 166.

Eliftrospermum Californicum, C. A. Meyer, Cyp. Nov. 7, t. 2. S. rijmrius, Presl,

Eel. Haenk. i. 193, not Spreng. Malachochoete riparia, Nees & Meyen; Gay, Fl.

Chil. vi. 176, t. 7. S. pseudotriqucter, Steud. Cyp. 86.

From the Sacramento Valley to Mexico and eastward to Louisiana ; also in South America from
Peru and Chili to Brazil.

-I— -t- Stem aciUely triangular or triquetrous.

++ Stem leafless or with a single short leaf at base: involucral bract stout and
triangular.

6. S. 01lie3^ Gray. Stem stout, 2 to 7 feet high, from a stout running root-

stock, more or less deeply triquetrous or wing-angled, continued as involucre an inch

or less beyond the inflorescence : spikelets 2 to 12 in a crowded sessile cluster,

oblong-ovate, acute or rather obtuse, 2 to 6 lines long, usually short : scales thin,

brown, broad and obtuse, glabrous or slightly ciliate : anthers shortly acute : bristles

4 or 6, rather shorter than the narrowly obovate plano-convex prominently beaked

nutlet : style 2-cleft.— PI. Lindh. 30. S. pungens, Benth. PL Hartw. 27. S. tri-

queter (?), Torr. Pacif. R. Rep. iv. 153.

From San ¥r&ncisco {Bigelow) to San Diego and across the continent ; Mexico, Gregg, Uartveg.

++ -H- Stem somewhat leafy : leaves obversely flattened, channelled : involucral

bract more slender and channelled.

7. S. pungens, Vahl. Stem usually slender, 1 to 4 feet high, acutely triangu-

lar : leaves 1 to 4, shorter than the stem ; the more or less channelled bract 1 to 4

inches long : spikelets 1 to 6, closely crowded, ovate to ovate-oblong : scales brown,

often very dark, broadly ovate, emarginate and usually conspicuously tipped with a

straight awn : anthers narrowly acuminate : bristles 2 to 6, shorter than the obovate

plano-convex prominently beaked nutlet, which is somewhat narrowed at base,

nearly 1| lines long: style 2- rarely 3-cleft.— Boeck. 1. c. 708. S. badius, Presl,

Eel. Haenk. i. 193. aS*. Rothii, Hoppe; Eeichenb. 1. c., t. 304.

Less frequent than the preceding in California, though common in the Atlantic States : Arroj'o

«lel Puerto {Brewer); Monterey, near the sea {Hacnke, Brewer); Mono Lake and tlie Great Salt

Lake, and southward into Mexico ; also in South America and the West Indies, in Australia, and
the western Mediteiranean region.

* * Involucre foliaceous, spreading : stems triangular, leafy at base : leaves flat.

-»— Spikelets large, few, in a sessile cluster or sparingly umbellate, rufous.

8. S. maritimus, Linn. Stems stout, 1 to 3 feet high, from running often

tuberiferous rootstocks : leaves equalling or exceeding the stem ; involucral bracts
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unequal, one much the longer and more erect : spikelets ovate to oblong-ovate, acute,

5 to 10 lines long : scales ovate, 2 or 3 lines long, dull brown, emarginate, tipped

with a long slender soon recurved awn : bristles 1 to 6, unequal, deciduous, or some-

times none : lilaments elongated ; anthers 2 lines long : style mostly 3-cleft : nutlet

broadly obovate, plano-convex or slightly angled on the back, obtuse and only

slightly apiculate, 1^ lines long. — Eeichenb. 1. c, t. 310, 311; Benth. Fl. Austr.

vi. 335. S. robustus, Presl, 1. c. 194.

Ju saline localities throughout the State and northward to British Columbia, as well as east-

ward across the continent. The species is found under several forms in most of the tempei-ate and
tropical regions of the globe.

-t- -1— Spikelets small, numerous, greenish or lead-colored, in a compound or de-

compound umbellate panicle.

9. S. sylvaticus, Linn. Stem stout, 2 to 5 feet high, obtusely triangular, leafy

to the tup : leaves broad (usually half an inch wide), elongated ; involucre of simi-

lar bracts : panicle decompound, large and open, the spikelets in clusters terminating

the branches and in the axils, 1^ to 2 lines long, oblong-ovate : scales ovate-lanceo-

late, obtuse or sometimes acute : bristles barbed to the base, about equalling the

small (I line long) pale nutlet, which is obovate, plano-convex, slightly angled on
the back, abruptly short-beaked : styles 3-cleft.— Eeichenb. 1. c.^ t. 313.

Var. digynus, Boeck. Style bihd and the nutlet not at all angled on the back :

stamens 2 and bristles 4.— Linnaea, xxxvi. 727. aS*. microcaipus, Presl, 1. c. 195;
Gi-ay, Manual, 5G4. aS*. lenlicularis, Torr. Cyp. 328.

Only the variety has been collected in California, where it is rather frequent, ranging from San
Diego County (Cuiam.aca Mountains, Palmer) to British ( 'olumbia, and across the continent north-
ward. The typical European form is collected rarely in New England.

10. S. atrovirens, Muhl. Very similar to the last : panicle more contracted,

the smaller spikelets (1| lines long) crowded in denser and larger clusters : scales

narrower and narrowly acuminate : bristles scarcely barbed below the middle : style

3-cleft : nutlet oblong-obovate, more acuminate, slightly angled on the back.— S.

sylvaticus, var. atrovirens, Boeck. 1. c.

Plumas County (^Mrs. Austin); Oregon {Howell); Colorado, and eastward from the Saskatche-
wan and Indian Territory to New England.

§ 3. Bristles elonqated, the barbs directed upward : stem leafy, bearing a sessile

head of spikelets subtended by a few involucral scales.

11. S. criniger, Gray. Stems slender, 3 inches to 2 feet high or more, from
densely matted rootstocks, triangular and striate, rough above : leaves flat, rough on
the margins, the radical one elongated but shorter than the stem, the cauline only
an inch or two long, distant, the uppermost usually very near the top : involucral
bracts broad and scale-like, acuminate, 2 to 4 lines long : spikelets 5 to 9, oblong, 3
or 4 lines long ; scales thin and soft, brownish, oblong : filaments very slender,

much exserted and exceeding the six bristles : style 3-cleft : nutlet oblong, triangu-
lar, acute and shortly beaked, a line long. — Proc. Amer. Acad. vii. 392.

In the Sierra Nevada ; Wood's Peak, alx)ve Amador Pass near snow {Brewer) ; Plumas County
{Mrs. Austin) ; Modoc County {Miss S. A. Plummer) — also in the Red Mountains of Mendocino
County, Bolander. The bristles are not naked and silky a.s is the case in § Trichoplwrum.

3. ERIOPHOBUM, Linn. Cotton-Grass.

Bristles usually very numerous, naked, silky, becoming greatly elongated. Other-

wise as Scirpus. — Spikelets single or clustered or umbellate, usually involucrate

mth erect scale-like bracts, upon a leafy or naked stem ; scales membranaceous,

1 - 3-nerved. Style very slender and elongated, 3-cleft. Nutlet acutely triangular.

Perennials witli creeping rootstocks.
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A small genus, of only 6 or 8 species, peculiar to northern temperate and arctic regions. Nearly
all are common to North America and the Old World.

1. E. gracile, Koch. Stems very slender, a foot or two high, terete or slightly

triangular, witli one or more erect very narrow triangular leaves : involucre of 2 or

3 erect brownish ovate-lanceolate bracts or the lowest somewhat foliaceous : spike-

lets 2 to 5, on short tomentose-scabrous slightly nodding rays (usually a half-inch

long or less), oblong, 3 or 4 lines long ; scales ovate, obtuse, slate-colored or brownish :

nutlet linear-oblong, broadest above, 1^ lines long.— Reichenb. Icon. Fl. Germ, viii,

t. 290.

Swamps near Santa Rosa, Sonoma County {Biyclow) ; Big Trees (Hillebrand) ; Sierra County
{Lemmon) ; eastward in the northern border States and Canada, and also European.

E. POLYSTACHYUM, Linn., has been collected in marshes near Mount Hood (Howell) and may
enter California. It is a stouter species, with mostly flat linear leaves and a more conspicuous

involucre ; spikelets more numerous and larger, ui)on longer nodding and usually smooth rays
;

nutlet broader. The most common species eastward and in Europe, under several forms.

4. HEMICARPHA, Nees.

Distinguished from Scirpus § Jsolepis by a minute hyaline scale at the base of the

flower on the side next to the rliachis of the spikelet. Hj^pogynous bristles none.

Stamen 1, anterior to the ovary and more or less lateral. Style 2-cleft. JS^utlet

oblong-obovate, nearly terete.— Low or dwarf setaceous annuals, with flattened

stems, somewhat leafy at base, bearing 1 to 3 small spikelets sessile in an involucrate

cluster.

Besides the following American species there is another found at the Cai)e of Good Hope and
in the East Indies, and i)erhaps one or two more. Boeckeler refers the species all to Scirpus, con-

sidering the hypogynous scale as only a sterile filament or staniinodiuni. Its constant position

next to the axis and its insertion below that of the stamen seem, however, to indicate the proba-

ble correctness of the A'iew taken by Nees.

1. "EL. Sllbsquarrosa, Nees. Stems numerous, tufted, 1 to 6 inches high,

brown-sheatlied at base, with 1 or 2 very short filiform leaves : principal involucral

bract continuous with the stem, often | to 1 inch long, the others much smaller or

none: spikelets 1 to 3, broAvnish, ovate, 1 to 1| lines long; scales numerous,

cuueate-obovate, shortly acuminate and slightly spreading at the tip or erect, very

small, little exceeding the obtuse nutlet {\ of a line long). — Fl. Bras. i. 61, t. 4,

lig. 1. Scirpus subsquarrosus, Muhl. S. micranthus, Vahl ; Boeck. in Linn«a,

xxxvi. 49.

Valley of the Sacramento (Pickering) ; Arizona [Rothrock) ; New Mexico, and eastward through

the Atlantic States ; also in Mexico and Brazil. The delicate scale above the ovary varies much
in fonn, often broadly cuneate-obovate and investing the ovary, somewhat adherent to the nutlet,

truncate or acutely 3-toothed and faintly 3-nerved, or sometimes narrow and 2-cleft nearly to the

base, and sometimes apparently wholly wanting.

2. H. OCCidentalis, Gray. Similar in habit, but the stems only an inch or

two high : spikelets greenish, broadly ovate, with spreading lanceolate long-acumi-

nate scales nearly a line long and twice longer than the nutlet : hyaline scale trun-

cate or erosely toothed, 2 - 4-nerved, shorter and not adherent to the nutlet.— Proc.

Amer. Acad. vii. 391.

Yosemite Valley (Bolander) ; foothills of the Sierra Nevada, Lcmmon.

5. ELEOCHARIS, R. Brown. SpiKE-RtrsH.

Flowers perfect, usually many, in a solitary naked spikelet terminating a leafless

stem ; scales closely imbricated all around the rhachis, rarely somewhat distichous

or 3-ranked, only 1 or 2 of the lower scales sometimes empty. Perianth of 3 to 9

(usually 6) short retrorsely barbed bristles, rarely none. Stamens mostly 3. Style
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usually 3-cleft, the conical or flattened tuberculate base persistent and mostly jointed

upon the summit of the turgid-triangular or lenticular nutlet.— Stems tufted, from

matted or creeping rootstocks, terete or angular, the base covered with closely

appressed sheaths. Lower scale of the spikelet sometimes enlarged and bract-like.

A genus of nearly a hundred species, distributed over the tropical and temperate regions of the

globe, a few even arctic. Twenty species or more are found in North America. The genus is re-

ferred by some authorities to Scirpus, and on the other hand is divided into several by Nees and
othere.

* Spike small and few-flowered, the scales somewhat distichous or only Shanked:
style %-cleft and nutlet triangular. Low and slender.

•i- Tubercle contracted at its junction with the nutlet.

1. £j. acicularis, R. Br. Stems tufted, with fibrous roots and very slender

running rootstocks, usually setaceous, 1 to 8 inches high : spike 3 - 9-flowered, 1 to

3 lines long ; scales ovate-oblong, acutish, | to 1 line long, more or less deeply

tinged with brown : bristles 3 or 4, often wanting : nutlet oblong-obovate, obscurely

triangular and faintly ribbed on the sides, half a line long ; tubercle broad, short

and blunt.— Scirpus acicidaris, Linn. ; Eeichenb. Icon. Fl. Germ, viii, t. 294.

A common species, on sandy or muddy stream-banks, from Santa Barbara (Rothrock) to British

Columbia {Lyall), and across the continent ; also in Mexico, and in Europe and Asia.

2. E. pygmsea, Torr. Stems an inch or rarely 2 to 4 inches high, flattened

and grooved : spike 2 - 4-flowered, rarely more, greenish, the lowest scales usually

somewhat the largest : bristles often wanting : nutlet obovate, acutely triangular,

smooth and shining. — Gyp. 313, and Pacif. K. Rep. iv. 152.

Near Cocomungo {Bigelow), as referred by Dr. ToiTey, though the specimens are too young for

positive determination. The species is found in brackish marshes in the Atlantic States and
westward to New Mexico. Boeckeler refers it to the European Scirpus parvulus.

•i— -f- Tubercle continuous with the nutlet and not contracted at base.

3. E. pauciflora. Stems tufted, erect, from slender running rootstocks, 3 to

8 inches high, striate : spike ovate-oblong, 2 or 3 lines long, the dark brown oblong
acute scales nearly 2 lines long : bristles 3 to 6, usually equalling the nutlet : fila-

ments and stigmas long-exserted : nutlet oblong-obovate, obtusely triangular, a line

long excluding the rather stout pyramidal tubercle, which is nearly a third as long

as the nutlet. — Scirpus pauciflorus, Lightf. ; Reicheub. 1. c, t. 299 ; Gray, Manual,
560.

Soda Springs, head of Tuolumne River (Brezver) ; Klamath Valley (Gabb, Kronkhite) ; Wyo-
ming and Colorado, and in the northern Atlantic States ; also in Europe and Asia. The species

has usually been included under Scirpus, but there appears to be no good reason lor separating it

from E'eocharis, inasmuch as it has all of the characters which distinguish that genus from Scir-

pus. The tubercle is identical in cliaracter with that of E. rostdlat.us and its allies, and such as

is not found in Scirpus, where the style is slender and never tubercle-like at base.

* * Spike terete, many-flowered.

-t— Tubercle someivhat contracted at its junction with the nutlet.

++ Style 2-cleft and nutlet lentictilar.

4. E. palustris, R. Br. Stems usually slender, from running rootstocks, terete,

striate, | to 4 (usually 1 or 2) feet high : spike oblong-lanceolate to linear, acute, 3

to 12 lines long; scales ovate-oblong or the lowest ovate, obtuse or the upper

acutish, thin, brown with white margin and greenish keel : bristles 4, about equal-

ling the obovate turgid smooth nutlet, which is a line long including the broad-

deltoid acutish or acute, rarely acuminate tubercle.— Scirpus palustris, Reichenb.

1. c, t. 297.

Very common in water or wet grounds and very widely distributed, being found throughout

the United States and British America, and in most parts of the Old World.
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E. OLTVACKA, Torr., with very slender tufted spreading stems 1 to 6 inclies high, ovate or

oblong-ovate spikes 1 to 3 lines long, and a similar nutlet nearly a half-line long but shorter than
the 6 or 8 bristles, has been collected in Colorado (Greene) and Oregon (IlaU), and will probably
be also found in Northern California. The Oregon specimen has shorter bristles than the eastern

form, and the tubercle is less sharply contracted at base.

++ ++ Style 3-cleft and nutlet triangular.

5. E. arenicola, Torr. Stems very slender, sulcate, 6 to 18 inches high, from
rather slender running rootstocks, erect or sometimes reclining and rooting at the

extremity : basal sheaths brown, becoming nearly black : spike ovate or usually ob-

long, 2 to 5 lines long, the numerous closely imbricated scales ovate and very obtuse,

thin, brown with greenish midvein and pale border : bristles 4 or 6, about ecjualling

the very obtusely triangular oblong-obovate nutlet, which is nearly | of a line long :

tubercle much broader than the apex of the nutlet, thick, deltoid, acute.— PI.

Lindh. 29, and Bot. Mex. Bound. 228. U. Domheyana, Boeck. in Linn, xxxvi. 450,

as to Drummond's plant.

Frequent in Southern California ; at hot springs near San Bernardino ( Wood, W. G. Wright)
;

Santa Barbara (Roihrock, n. 58) ; Los Angeles (Kevin) ; Cuiamaca Mountains (Palmer, n. 386)

;

also collected by Coulter, n. 799. It is common eastward from New Mexico (Wright, n. 1958,
1959) to South Carolina and Florida, and is the E. Engchnanni of Hall's Texan collection (n. 696),

but not of Steudel, which is a form of E. obhisa. Tlie Mexican E. f.runcota, Schlecht. (E. won-
tnna, Benth. PI. Hartw. 27), which Boeckeler also refers to the Peruvian E. Dombeyann, Kunth,
is much like the present species, but has larger and less crowded scales, and a somewhat laiger

and broader nutlet, with longer bristles.

-K- -h- Tubercle continuous with the nutlet and not at all constricted at base.

++ Tubercle flattened, broader than long.

6. E. obtusa, Schult. Stems tufted, numerous and erect, from fibrous roots, 6

to 15 inches high, nearly terete, striate : spike ovate and obtusish to oblong and
acute, 2 to 5 lines long ; scales very numerous and densely crowded, ovate-oblong,

obtuse, brown with a paler margin, a line long : style 2-cleft : bristles 6 or 8, nearly

twice longer than the obovate lenticular shining nutlet, which has somewhat thick-

ened margins, the broad summit bearing a broadly deltoid tubercle.— Gray, Man-
ual, 558.

In the Yosemite Valley (Bolander) ; Plumas Countj'^ (^frs. Ames) ; Oregon (Howell) ; Cascade
Mountains (Lyall) ; conimon in the Atlantic States from Canada to Florida. Referred by Boecke-
ler erroneouslj'^ to the European E. ovala. It much resembles the last species, but is at once dis-

tinguished by the nutlet.

7. E. Bolanderi, Gray. Stems tufted, from rather thick rootstocks, very slen-

der, 3 to 10 inches high : spike oblong-ovate, acute, 2 or 3 lines long; scales dark

brown, ovate, obtuse, rather few, in 3 or 4 ranks : style 3-cleft : bristles 3 or 4,

unequal, very short, several times shorter than the nutlet, which is obtusely tri-

angular, oblong-obovate and compressed, with a short broadly deltoid tubercle. —
Proc. Amer. Acad. vii. 392.

On stream-banks near Clark's, Mariposa County (Bolander), and in the Sien-a Nevada near snow,

E. L. Greene.

++ ++ Tubercle pyramidal-stcbulate, longer than broad.

8. E. rostellata, Torr. Stems slender, compressed, strongly sulcate, 1 to 2J
feet high, often rooting and proliferous at the apex : basal sheaths light-colored :

spike oblong, 3 to 5 lines long, rather few-flowered ; scales light brown or straw-

color, ovate, obtuse, somewhat rigid and carinate, nearly 2 lines long : style 3-cleft

:

bristles 6, exceeding the obovate obtusely triangular nutlet, which is 1| lines long

including the stout narrowly pyramidal tubercle (half as long as the nutlet).

Var. OCCidentaliS. Nutlet narrower, oblong-obovate : bristles mostly shorter.

Near Fort Tejon (Dr. Horn) and in San Bernardino County, Parry & Lcnimon, u. 398. The
typical form belongs to the Atlantic States.
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6. FIMBRISTYLIS, Valil.

Flowers perfect, usually numerous, the scales closely imbricated around the rhachis

of the spikes, which are solitary or in clusters usually in a simple or compound in-

volucrate umbel upon a stem leafy at base. Perianth none. Stamens 1 to 3.

Styles 2 - 3-cleft, often flattened and ciliate, somewhat dilated at base, at length

wholly deciduous from the nutlet, or the base rarely persistent. Nutlet lenticular

or triangular, asually attenuate at base or substipitate.

A genus of 150 species or more, chiefly of tropical or subtropical regions, barely a half-dozen

occuniug within the limits of the United States.

* Spikes umbellate, solitary.

•*- Style 2-cleft, flattened and ciliate : nutlet lenticular : tidjercle soon deciduous.

1. r. thermalis, Watson. Stems from short matted rootstocks, a foot or two

high, flattened and more or less scabrous, striate : leaves 1 or 2 lines broad, flat be-

coming channelled or revolute, more or less pubescent, very rough on the margin :

involucres and involucels of several linear-subulate acuminate scabrous bracts shorter

than the rays (| to 1 inch long) : spikes 2 to 8 (rarely only the central sessile one),

ovate to linear-oblong, 3 to 10 lines long ; scales dull brown, pubescent, ovate, ob-

tuse, mucronate : stamens 2 or 3 : nutlet obovate, obscurely striate, § of a line

long. — Bot. King Exp. 360.

Margins of hot springs, near Kernville (Rothrock, n. 303) and San Bernardino ( IF. G. Wright),

and in Ruby Valley, Nevada ( Watson) ; first collected by Brewer (n. 2832), at warm springs in

Owen's Valley.

Presl (Rel. Hajnk. i. 192) describes another species of this group under the name of F. verru-

cosa), the typical form of which is doubtless F. diiihylla, Vahl {F. laxa). His variety /3, said

to have been collected at Monterey and also credited to Mexico, with nutlet longitudinally cos-

tate, transversely striate, and tuberculate toward the top, is more uncertain and probably not

from California.

•*- -1- Style 3-cleft, filiform and not ciliate : nutlet acutely triangular.

++ Tubercle soon deciduous : nutlet granular-tuberculate.

2. F. miliacea, Vahl. Apparently annual : stems tufted, 4-angled, ^ to 2 feet

high, very leafy at base : leaves with broad open sheaths, linear, very narrowly

attenuate upward : umbel diffusely compound, the involucres and involucels of sev-

eral filiform bracts broad at base : spikelets subglobose, about a line long ; scales

numerous, closely imbricated, pale brown, broadly ovate, obtuse : stamen 1 : nutlet

very small, obovoid, whitish, 3-ribbed and muricate-tuberculate.

A species of tropical Asia and Australia, collected near San Francisco (A. Wood), but doubtless

introduced.

GussoNiA CYPEROiDES, Presl, 1. c. 183, t. 33, described as from Monterey, California, is re-

feiTed to Abildgaardia, by both Nees and Kunth, and with evident correctness, nor does the
species seem to differ at all from a few-flowered form of A. fusca, Nees. Mr. Bentham in the

Flora Australiensis includes Abildgaardia as a section under Fimbristylis, distinguished by its

flattened distichous spikelets ; otherwise its characteis corres^wnd nearly with those of the present

gi'oup. Inasmuch as the localities of Haenke's collections are known to have been much confused

and not to be relied upon as given by Presl, it is probable that his sjiecimens of this sjiecies were
not collected in California. Should it be found, however, it may be known by its lanceolate

2-ranked spikelets, with carinate scales decurrent upon the short joints of the rhachis in the

manner of Cypcrus § Mariscus; stamens 3 ; nutlet densely tuberculate.

++ ++ Tubercle more or less persistent : nutlet faijitly wrinkled transversely.

3. F. capillaris, Gray. Annual, tufted, the bristle-like stems 2 to 10 inches

high, much exceeding the filiform leaves : umbel simple or compound, rarely re-

duced to a single apparently lateral spikelet : involucral bracts short, setaceous :

spikelets oblong-ovate, few-flowered, 1 to 3 lines long ; scales dark brown with

green midvein, ovate, acutish : stamens 2 : nutlet broadly obovate and ratlier acutely
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triangular, ^ of a line long, xisually bearing the small deltoid tubercle.— Manual,
567 ; Benth. Fl. Austr. vii. 322. Scirpus capillaris, Linn. ; Boeck, Linnaea,

xxxvi. 759.

In the Yosemite Valley {Bolander) ; Oregon {Hall) ; Arizona {Eothrock) ; comnion eastward, as

well as in most tropical and siibtropi(3al regions.

* * Spikes clustered : style 2'Cleft, slender : nutlet lentictdar, ivithout txihercle.

4. F. apUS. Annual, cespitose, dwarf, and nearly acaulescent : leaves and in-

volucral bracts an inch or two long, light green, flat-filiform, roughish, with whitish

dilated bases : spikelets in nearly sessile clusters, lanceolate, 2 lines long ; scales

lanceolate, acuminate, pale and thin with a strong midvein : stamen 1 : nutlet obo-

vate, nearly white, very faintly tuberculate.

—

/Scirpus apus, Gray, Proc. Amer.
Acad. X. 78.

Shores of Clear Lake, Bolander.

F. JUNCiFORMis, Kuiith (F. hrevifolia, Presl, Rel. Hsenk. i. 192, changed to F. brachyphylla,

I. c. 351 ; F. Hcenkei, Dietr.), is an East Indian species with small clustered spikes in an open
umbel, and a very small triangular tuberculate nutlet ; though reported as from Monterey in

Haenke's collection it is probably not Californian.

7. CLADIUM, P. Browne. Saw-Grass.

Spikelets small, usually clustered, in terminal and lateral mostly compound

corymbs, panicles or cymes, of about 5 closely imbricated brown scales, the lower

empty, the terminal one fertile, and the one or two below it staminate. Perianth

none. Stamens 2 or 3. Style 2 - 3-cleft, somewhat thickened at base continuous

with the ovary. Nutlet ovate or oblong-ovate, smooth, acute with the scarcely dis-

tinguishable persistent base of the style.— Perennials with stout rhizomes, the typi-

cal species with tall stout stems leafy throughout with elongated channelled leaves.

The genus proper is limited to three species, one belonging to Europe, Asia and Australia, to

which the Californian form is referred, and two to the Atlantic States and the West Indies,

though one of these (C effasuin or occidentalc) is also placed in C Mariscus by Boeckeler. To
these is added an Old World (chiefly Australian) grou]) of 15 or 20 species, less leaty or leafless,

and with the nutlet usually more triangular.

1. C. ]VIariscus, E. Br. Stems numerous, in dense tussocks, very stout : leaves

equalling the stem, a half-inch broad or more, strongly ribbed, channelled above,

very sharply and rigidly serrate on the edges and keel : lateral panicles usually 6 or

8, from the axils of short sheathing channelled triangular-tipped leaves : spikelets

light brown, in numerous clusters of 2 or 3, narrowly oblong, 2 or 3 lines long

;

scales ovate to lanceolate, usually very obtuse : stamens 2 : upper flower perfect, the

next lower only staminate : nutlet brown, ovate, attenuate upward, 1^ to 2 lines

long, with a truncate circular somewhat cup-shaped base.— Reichenb. Icon. Fl.

Germ, viii, t. 287 ; Benth. Fl. Austr. vii. 402.

Var. Califomicum. Stems 6 to 8 feet high, with diffuse drooping panicles :

lower scales ovate and acutish or acute, the upper lanceolate and acute or acumi-

nate.— C. effusum, Watson, Cat. PI. Wheeler, 18.

The variety has been collected in a swamp near San Gabriel {Brewer) and in Southern Nevada,

Wheeler. Prof. Brewer describes the stems as nearly an inch in diameter at base, and the hum-
mocks which it forms as 4 or 5 feet high and li to 2 feet thick. It much resembles the; larger

flowered and fruited European form, but has remarkably acute and rather strongly nerved scales.

8. CABEX, Linn. Sedge. (By William Boott, Esq.)

Flowers diclinous. Spikelets monoecious or androgynous or rarely dioecious, sevetal-

flowered, the male simple, the female sometimes compound ; scales equally imbri-

cated around the axis, 1 -flowered. Stamens 2 or 3. Perigynium a more or less
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1. C. Pyrenaica.

2. C.

3. C.

FILfFOLIA.

Breweui.

4. C. Geyeri.

BROMOIDES.
SICOATA.

inflated sac enclosing the ovary, with rarely an hypogynous bristle (racheola) between

them. Style 1 : stigmas 2 or 3. Nutlet lenticular, plano-convex, or triangular.

— Perennial herbs, with triangular stems, more or less scabrous on the angles,

rarely smooth. Spikelets terminal and solitary or with additional ones borne in the

axils of leafy or scale-like often sheathing bracts. Leaves grass-like, commonly rough

on the margins and keel.

The largest genus of the order, including nearly 700 species, abundant in the temperate and
cooler regions of both hemispheres and occurring more sparingly in mountainous districts within

the tropics. About 180 species are found in the Atlantic States (many of them also of the Old
World), and the tloi-a of the interior region adds some othere. The following key embraces only

such as have been detected within the limits of California. The genus is a very intricate one and
the determination of species often difficult or even impossible in the case of imperfect or imma-
ture specimens. In collecting, care should be taken to secure mature fruit if possible, as well aa

rootstocks" and foliage.

* Spike solitary and simple, terminal, androgynous, male at top : stigmas 3.

Bracts scale-like, colored.

Perigynium spindle-shaped, reflexed : stigmas rarely 2.

Perigynium obovoid, hairy at top : scales very broad : leaves fili-

form.

Perigynium a large much inflated sac.

Bracts foliaceous, gi-eeu.

Spike linear : perigynium triangular-ellipsoidal, closely applied to

the rhachis, 1-nerved on two of its sides.

* * Spike composed of sessile androgynous or rarely dioecious spike-

lets : stigmas 2.

Spikes dioecious, or the spikelets androgynous with the male and
female flowers irregularly situated.

Perigynium naiTowly lanceolate, spongy at base.

Wide creeping : perigynium ovate-lanceolate, abruptly long-beaked.

Extensively creeping : spikelets numerous : perigynium ovate, less

tapering, the margins not united to the top.

Some of the spikes occasionally wholly female : perigynium ovate,

stipitate, concealed by the scale, at length nearly black.

Nearly dioecious : perigynium coriaceous, chestnut-colored, shining,

ovate with short minute beak, gibbous on the outer sides.

Dioecious : spikelets crowded, lai'ge : bracts and scales large.

Spikelets androgynous, aggregated at the top of the stena.

Spikelets male at top.

Spikelets ovate, 8 to 10, light chestnut : perigynium ovate, sharply
bidentate.

Spike capitate, roundish, of many crowded dark chestnut spike-

lets : perigynium ovate or elliptical, bidentate, stipitate.

Spike oblong or cylindrical, of 4 to 10 spherical spikelets, shorter
than the awned bracts.

Spike elongated, of very many small spikelets or clusters of spike-

lets, shorter than the setaceous bracts.

Spikelets ferruginous, oblong, crowded, sessile : perigynium ovate
or deltoid, coriaceous, spongy at base.

Spikelets male at bottoni.

Spikelets usually 3 : perigynium oval and gimlually or obovate
and abruptly short-beaked, nerved, coriaceous; margins
obtuse or slightly serrate above.

Leaves and often the filiform bracts far exceeding the stem
spikelets 3 to 6, lance-ovate : perigynium membranous,
gradually beaked, sharply margined, serrate, nerveless.

Spikelets 3 to 6, dark brown : perigynium attenuate-lanceolate;

margins not winged, smooth or rarely scabrous.
Spikelets 6 to 12 or more, crowded in a round or oblong ferru-

ginous head : perigynium ovate or elli[)tical, beaked, ser-

rate on the winged margins, divergent.

Spike oblong, tawny, of 4 to 6 small contiguous spikelets : peri-

gynium ovate, abruptly short-lwaked, very convex outside,

strongly uei-ved, serrate on the nanow wings, spreading.

7. C. DISTICUA.

8. C. MARCIDA.

C. Gayana.
C. DouGLAsir.

11. C. HooDii.

12. C. F(ETIDA.

13. C. MUlilCATA.

14. C. glomerata.

15. C. PANICULATA.

16. C. LAGOPINA.

17. C. PHYLLOMANICA.

18. C. BONPLANDII.

19. C. FESTIVA.

20. C. SUBFUSCA.
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23.

24.

25.

26.

28.

29.

Spike globose, straw-colored, of 5 to 20 spikelets : bracts expanded
at base, longer than the stem : perigynium ovate-lanceo-

late, spongy at base.

Spike variegated, chestnut and gi-een, subglobose, of 3 to 8 rather

lai'ge spikelets : perigynium bi-oadly ovate or orbicular,

abruptly attenuate to a sharp minutely bidentate beak,

broadly winged to the base, exceeding the scale.

Sinkelets distinct.

Spikelets male at top.

Spike linear-oblong, of 4 to 7 contiguous sessile spikelets : peri-

gynium obovate, attenuate to the base and to the oblicjuely

cut entire beak, nerveless, about as long as the broadly
ovate mucronate scale.

Spikelets 2 to 6, remote, 2 - 6-flowered: perigynium oblong, bicon-

vex, abruptly minutely beaked, closely striate-nerved, cori-

aceous, longer than the scale.

Spikelets male at bottom.

Spikelets 3 to 10, ellipsoidal, remote : perigynium ovate, abruptly
short-beaked, many-nerved, spongy at base.

Spikelets 3 to 10 : perigynium lanceolate,. acuminate, rostrate,

spongy at base, exceeding the 1 - 3-nerved scale.

Spikelets 4 to 8, polygamous : perigynium ovate from a cordate

sharp-margined base, nerved, sharply toothed, divergent,

equalling the scale.

Spikelets 3 or 4, round : perigynium ovate-lanceolate from a round
or ovate spongy base, rostrate, squarrose spreading, twice

as long as the scale.

Spikelets pale, 8 to 10, ellipsoidal, 8 to 14 lines long: perigynium
lanceolate, acuminate, rostrate, twice as long as the scale.

Spike fulvous, ovoid or oblong, of 8 to 12 crowded or contiguous

spikelets : perigynium narrowly lanceolate, attenuate, ros-

trate, longer than the scale.

Spikelets numerous, pale, ellipsoidal, obovoid, crowded or con-

tiguous : perigynium elliptical, gradually beaked, longer

than the scale.

Spike oblong, of 7 to 1 or more ellipsoidal contiguous spikelets :

perigynium ovate, winged to the base, exceeding the scale.

Spike oblong, of 4 to 10 round or obovoid spikelets, the lower

subremote : perigynium ovate or oibicular, strongly nerved,

equalling the scale : nutlet orbicular, large.

» « Uppermost spikelet male at base ; the rest female : stigmas 3.

Perigynium granular, obscurely nerved, the orifice entire or emargi-

nate, shorter than the scale.

Perigynium not granular, nerved, bidentate : scales shorter.

Perigynium compressed above, triangular below, nerveless.

Perigynium nerveless, except 2 intramarginal nerves and 2 short

nerves diverging from the base of the beak.

* » * * Spikelets unisexual ; the upper male, mostly single ; the rest

female or sparingly androgynous.
Stigmas 2.

Perigynium beakless, globose or pear-shaped, coriaceous, strongly

nerved.

Perigynium short-beaked.

Very slender : spikelets rather loose : perigynium ovate, tapering

to an entire truncate orifice, not winged, obscurely nerved :

nutlet abruptly prolonged into the curved cylindrical style. 39.

Perigynium rouiid-obovate or ovate, nerveless, abruptly beaked,

orifice entire or emarginate : sheaths entire : stigmas 2 or 3.

Perigynium oval, rostellate with entire orifice, stipitate, papil-

lose, strongly nerved, deciduous : nutlet globose.

Male spikelet sometimes female below: perigynium elliptical, com-
pressed and empty above, with the beak entire, plano-

convex below, delicately nerved, resinously dotted, very

deciduous : sheaths fibious-reti(!ulate.

Male spikelets 1 to 4, the female 2 to 5 : perigynium elliptical or

obovate, stipitate, nerveless, resinously dotted, the orifice

21. C, ATHROSTACHYA.

22. C. STRAMINEA.

C. VALLICOLA.

C. TENELLA.

C. CANESCENS.

C. DeweyANA.

27. C. STERILIS.

C. ECHINATA.

C. ARIDA.

30. C. SCOPARIA.

31.

32.

C. LAGOPODIOIDES.

C. CRISTATA.

33. C. ADUSTA.

C. BuXBAtlMII.
C. BIB'IDA.

C. ATRATA.

37. C. HETERONEURA.

38. C. AUREA.

C. Kelloggii.

40. C. VULGARIS.

41. C. DECIDUA.

42. C. NUDATA.
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entire : lower bracts exceeding the stem : sheaths not
fibrous-reticulate. 43. C. aquatilis.

Male spikelets 1 to 3, the female 1 to 4, commonly male at top

:

bracts seldom exceeding the stem : lower sheaths conspic-

uously fibrous-reticulate : perigynium nerveless or 1-4-
nerved, broader than the scale. 44. C. ANGUSTATA.

Lower sheaths scabrous, fibrous-reticulate : male spikelets 1 or

2 ; female 2 : bracts shorter than the stem : perigynium
ovate, toothed on the margins : ujiper scales mucronate. 45. C. senta.

Male spikelets 1 or 2, often female at toj) : perigynium pale, broad-

ly oval, ending in a short cylindrical entire beak, biconvex,
stipitate, nerved : bracts longer than the stem : scales

1 - 3-nerved : sheaths entire. 46. C. LENTICITLARIS.
Stem 2^ to 5 inches high : bracts exceeding the stem, sheathed

:

perigynium oval, nerved, the orifice entire : scales clasping,

broadly oval, obtuse or the female awned, 3-nerved. 47. C. SALINA.
Stem 1 to 4J feet high, stout : lower sheaths fibrous-reticulate

:

male spikelets 1 to 4 ; female 3 to 5, 1 to 4 inches long :

perigynium purple, orbicular-obovoid, turgid, stipitate, co-

riaceous, nerveless : bracts far exceeding the stem.
Male spikelets 1 to 4 ; female 3 or 4 : perigynium oval or obovate,

abruptly ending in a bidentate beak with serrate teeth,

biconvex above, strongly nerved, resinously dotted : scales

acute or cuspidate : bracts about the length of the stem.
Male spikelets 1 or 2 ; female 3 or 4, remote : perigynium oval or

obovate, lenticular-compressed, sparingly toothed on the
upper margins, nearly entire or bidentate with serrate

teeth, punctate, more or less nerved : scales ciliate, acute
or awned : bracts far exceeding the stem.

Spikes long-cylindrical ; male 1 or 2 ; female 4 to 8 : perigynium
ovate, rostellate, emarginate, nerved: scales purple, broadly
ovate, emarginate, 3-nerved, cuspidate : bracts much longer
than the stem.

Stigmas 3.

Perigynium beakless or short-beaked, the orifice entire or emarginate
or bidentate.

Perigynium smooth.
Stem obtusely angled : spikes oblong ; male 1 ; female 1 or 2,

rarely 3 : perigynium ovoid, obtusely angled, ending in a
short straight point, nerved, granular.

Stem sharply angled : leaves and bracts broad : spikes cylin-
drical, 4 or 5 ; male 1 ; female loosely flowered : perigyn-
ium ellipsoidal, many-nerved, acute at each end, erect or
bent at the apex, the orifice hyaline and entire.

Spikes 3 to 6, ellipsoidal or club-shaped ; male 1, rarely 2 ; the
lower female peduncled, pendulous : perigynium oval or
ovate, abruptly rostellate with entire or bidentate beak,
obscurely nerved.

Spikes 3 to 6, oblong or obovoid ; male 1 : perigynium yellow-
ish, obovoid, ventricose, abruptly rostellate with purple
emarginate beak, nerved, divergent. 55. C. Kaynoldsii.

Spikes 3 or 4, oblong or club-shaped : perigynium elliptical, ros-
trate, bidentate, the spreading teeth serrate-toothed. 56. C. serkatodens.

Perigynium pubescent.

Spikes 2 to 4 ; male 1 : perigynium obovoid, abraptly rostellate,
the orifice entire, nerveless : bracts purple, leafless, subu-
late : scales ciliate. 57. C. Richardsoni.

Spikes 4 to 6 ; the male 1; the lower female subradical : peri-
gynium globose, tapering to the base, coriaceous, abruptly
rostrate, nerved, bidentate : scales 1 - 3-nerved. 58. C. GLOBOSA.

Spikes 3 or 4, loosely few-flowered ; male 1 ; lower female sub-
radical : perigynium coriaceous, hispid, triaugular-subglo-
bose, tapering to the obscurely striate base, the beak
sti-aight or bent, bidentate : scales clasping, 1 - 3-uerved. 59. C. BREVIPES.

Hairy : spikes 2 to 4 ; male 1, often female at top ; female
cylindrical, loosely flowered, the lower remote on long
erect peduncles : perigynium triangular-ellipsoidal, acute
at base, abruptly rostrate, beak bidentate. 60. C. HIRTISSIMA.

48. C. SiTCHENSIS.

49. C. Jamesii.

50. C. laciniata.

51. C. Prescottiana.

52. C. LIVIDA.

53. C. LAXIFLORA.

54. C. PODOCARPA.
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Spikes 3 to 5 ; male 1 : perig;s'iiium covered with long white

hairs, sharply triangular-ellipsoidal, acute at each end,

1 - 4-nerved on the sides, the beak very short-bideutate.

Beak of perigynium more or less elongated.

Beak emarginate or obliquely trancate.

Spikes cylindrical, 2 to 4 ; the male 1 to 3 ; female 1 or 2 : peri-

gynium triangular-ellipsoidal, turgid, nerved, densely gran-

ular, beak obliquely cut with conspicuously hyaline orifice.

Si)ikes 5 to 7, cylindrical ; the male single : perigynium ellip-

soidal, turgid, divergent, nerveless, glabrous, abruptly ros-

tellate, the oblique orifice hyaline : scales 3-nerved.

Spikes 5 to 11, oblong-cylindrical ; the male 2 or 3 : perigynium
inflated, glabrous, ovoid or lanceolate, rostellate, obsoletely

nerved, the orifice entire and hyaline.

Pubescent : spikes 3 to 5, oblong or cylindrical ; the male 1 or 2 :

perigyniiun smooth, ellipsoidal, sharply angled, rostrate,

nerved, the orifice emarginate : scales 3-nerved, ciliate.

Pubescent throughout : spikes 5 to 8, cylindrical ; the male 1

:

perigynium triangular-obovoid, abruptly rostrate, the ob-

lique orifice entire : scales 1 - 3-nerved.

Beak bidentate.

Perigynium smooth.
Spikes 3 to 5, cylindrical, slender ; the male 1 : perigynium

ellipsoidal, short-beaked, acute at base, nerved : margins
of the sharp teeth ciliate.

Spikes 3 or 4, linear, loosely-flowered : perigynium ellipsoi-

dal, acute at base, nerved, short-beaked, the obtuse white
teeth ciliate.

Spikes 4 to 6, oblong ; the male 1 : perigynium oblong or

ovate, obsoletely nerved, the beak serrate : scales 1-3-
nerved.

Spikes cylindrical or club-shaped ; the male 1 to 3 : bracts

shorter than the peduncle, their sheaths enlarging upwards :

perigynium membranous, compressed-triangular, slenderly

nerved : stem tall : leaves 2 to 4 lines broad.

Slender : spikes 3 to 6 ; male 1 or 2, cylindrical ; female

oblong : perigynium ellipsoidal, nerved, the teeth hyaline :

leaves 1 line broad.

Perigj'nium hirsute.

Spikes 3 to 6 ; male 1 to 4 : perigynium coriaceous, hispid,

ovoid, obtusely angled, abruptly short-beaked with diver-

gent teeth, nerved.

Spikes 4 or 5 ; male 1 : perigynium ellipsoidal, glabrous at

base, hirsute at top, slightly nerved at base.

Perigynium long-beaked, large, inflated (except n. 78), bicuspidate.

^Male spikes 3 to 5 ; female 2 to 4 : perigynium ovoid or lanceo-

late, strongly nerved, the teeth long and slender.

Male spikes 2 to 4 ; female 1 to 3, remote : perigynium globular-

ovoid, inflated, 8-10-nerved.
Male spikes 2 or 3 ; female 2 to 4 : perigynium ovoid or conical,

ascending, many-nerved.
Male spikes 2 to 5 ; female 2 to 6 : perigynium ellipsoidal or

globose-ovoid, often squaiTose : scales awned : stem spongy
at base : leaves conspicuously nodose.

Male spike 1 ; female 3 to 5, drooping : perigynium subturgid,

lanceolate, stif)itate, unequally 3-angled, attenuate to a long

slender bicuspidate beak, the subulate teeth divergent

:

scales hispidly awned.

61. C. TRIQUETKA.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

74.

75.

C. POLYMORPHA.

C. AMPLIFOLIA.

C. Cherokeensis.

C. Whitneyi.

C. Sarfwelliana.

C. cinnamomea.

C. Menbocinensis.

C. LCZULINA.

C. LUZULiEFOLIA.

C. FULVA.

C. FILIFORMIS.

C. GYNODYNAMA.

C. TRICHOCARPA.

C. MONILE.

C. VESICARIA.

77. C. UTRICULATA.

78. C. pseudocyperus.

§ 1. Spike solitary, terminal, androgynous, staminate at top : stigmas 3.

* Bracts colored, scale-like.

1. C. Pyrenaica, Wahl. Cespitose, the filiform stems 1| to 7 inches high,

very leafy at base : leaves ^ to 1 line broad, flat or often conduplicate : spike dark

brown or purple, ellipsoidal, densely flowered, 5 to 8 lines long by 2 to 4 lines

thick ; scales membranous, deciduous, in the male flowers linear-oblong, acutisli, the

female darker, ovate-lanceolate or oblong-lanceolate, acute or obtuse, the lowest often
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cuspidate or subfoliaceous : perigynium membranous, lanceolate or spindle-shaped,

gradually attenuate to an acute obliquely cut subentire hyaline-margined orifice,

compressed triangular or biconvex, nerveless or rarely 2 - 3-nerved on the outer

side at base, long-stipitate, shining, reflexed at maturity, rather longer than the

scale : style enlarged at base ; stigmas rarely 2 : nutlet oblong, lenticular or un-

equally 3-sided, stipitate.— Meyer, Cyp. Nov. 212, t. 7 ; Eeichenb. Icon. Fl. Germ,

viii, t. 198; Boott, 111. Car. iv. 148, t. 475, 476.

On Mount Shasta, at 8,400 feet altitude {Brevxr, n. 1379) ; in tlie mountains from Colorado

and Northern Utah to Alaska, as also in Asia, Europe and New Zealand.

2. C. filifolia, Nutt. Cespitose : stems 6 to 10 inches high, obtusely angled,

leafy at base and there enclosed with bundles of sterile leaves in long chestnut-

colored sheaths that break up into reticulate fibres : leaves rigid, filiform, involute,

at first equalling and finally shorter than the stem : spikes narrowly oblong, fer-

ruginous fading to chestnut, naked : perigynium triangular-obovoid, pale below,

ferruginous and sparsely hairy above, nerveless or obscurely nerved at base, rostel-

late, with entire white-hyaline orifice, nearly equalling the suborbicular clasping hya-

line-margined scale : stigmas elongated : nutlet triangular-obovoid, tipped with the

enlarged base of the style, chestnut-colored, longer than the linear white-tipped

racheola.— Boott, 1. c, i. 13, t. 37.

In the Sierra Nevada, at Soda Springs on the Tuolumne River, at 8,700 feet altitude, and in

the Mono and Ebbett Passes, at 11,000 feet {Brewer, n. 1697, 1733, 2029), in the Calaveras

Grove (Bolander, n. 2318) and in Sierra County (Lcmmoii) ; also on the dry plains and moun-

tains from Colorado to the Saskatchewan and Upi)er Columbia.

3. C. Breiveri, Boott. Eootstock creeping, stoloniferous : stem 5 to 18 inches

high, obtusely angled, smooth, leafy at base : leaves rigid, filiform, the cauline

shorter than the stem : spike of a dark fulvous or chestnut color, oval or ovate, 6 to

12 lines long by 6 lines thick, naked; male flowers few: perigynium oval, much
inflated and very thin, delicately nerved, with a very short obliquely cut entire beak,

whitish at the orifice, longer and broader than the lanceolate obtuse hyaline-margined

scale : nutlet oblong-obovoid, triangular, shorter than the filiform racheola. — III.

Car. iv. 142, t. 455.

In the Sierra Nevada, in dry soil, from Mount Shasta, at 9,000 feet altitude (Brcvjer, n. 1391,

1392 ; Hooker & Gray), and Lassen's Peak at 10,000 feet (Brewer, n. 2176), to Mount Dana and
Mount Brewer {Brewer, u. 1863, 2839); Oregon, Hall, n. 570.

C. POLYTRicHOiDES, Muhl., growing on the Rocky Mountains and from Cumberland House to

Florida, will probably be found in California. Stem filiform, 12 to 18 inches high : spike green,

oblong-linear, few-flowered : perigynium oblong, compressed-triangular, obtuse with entire orifice,

appressed, striate-nerved, much longer than the white ovate acute or cuspidate scale : nutlet tri-

angular, oblong-obovoid : stigmas 3 or 2.

* * Bracts and lower scales green and leaf-like.

4. C. Geyeri, Boott. Eootstock creeping : stem slender, stiS", ^ to 2 feet high,

leafy at base : leaves rigid, |^ to 1 line broad, carinate, scabrous on the margin and

keel: spikes pale green, linear, 10 to 15 lines long, the male portion 5 to 10 lines

long ; female flowers 1 to 6, alternate, appressed to the rhachis ; scales whitish be-

coming ferruginous, green in the middle, ciliate, in the male flowers oblong and

obtuse, the female clasping and cuspidate, the lower foliaceous and equalling the

stem : perigynium triangular-ellipsoidal, tapering to the base, with a very short en-

tire beak and hyaline ciliate orifice, membranous, smooth, 1-nerved on the middle

of two sides, shorter than the scale : style enlarged at base, deciduous : imtlet

conformed to and closely invested by the perigynium, chestnut-colored. — Linn.

Trans, xx. 118, and 111. Car. i. 42, t. 105 ; Kunze, Car. 186, t. 47.

In the Coast Ranges between Santa Rosa and Ukiah (Bolander, n. 3906), and frequent in the

Sien-a Nevada from the Yosemite Valley (Torrcy, n. 544) to Plumas County (Mrs. Aincs) ; also

in the Rocky Mountains from Colorado to Northern Idalio (Geyer), and in the Wahsatch near

Salt Lake City.
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§ 2. Spikes composed of sessile androgynous spikelets, rarely dioeciotts : stigmas 2.

* Spikes dioeciotcs, or the spikelets androgynous tcith the male and female flowers
irregularly situated.

5. C. bromoides, Schk. Stems densely tufted, 1 to 2^ feet high, very slender,

often decumbent, sharply angled, scabrous : leaves flat, grass-like, 1 to 1 1 lines broad,

shorter than the stems : bracts scale-like, the lowest clasping, setaceous, sometimes

longer than their spikelets : spikes pale, becoming ferruginous, linear or narrowly

oblong, an inch or two long, of from 4 to 8 ellipsoidal loosely-flowered spikelets, con-

tiguous or the lowest somewhat remote, male or female or androgynous (male at top

or at bottom), 3 to 7 lines long by 2 lines thick, the terminal one the largest

;

scales membranous, hyaline, white with green niidnerves, becoming ferruginous,

ovate-lanceolate, acute or cuspidate : perigynium membranous, linear-lanceolate, at-

tenuate to a long obliquely cut entire or bidentate beak, spongy at base, plano-con-

vex, scabrous on the sharp margins, nerved, with a long Assure on the outer side,

longer than and as broad as the scale : nutlet closely invested by the perigynium,

oblong-ovate, obtuse, narrowed at base, lenticular, chestnut-colored, shining : style

enlarged at base, deciduous.— Car. fig. 176 j Boott, 1. c. ii. 82, t. 227.

In the Calaveras Grove {Bolaiuler, n. 2315) ; in the Rocky Mountains of Colorado, and east-

ward from British America to Florida.

6. C. siccata, Dewey. Eootstock creeping extensively, clothed with short lance-

olate scales and bearing slender sharply angled stems ^ to 2 inches apart and 2 to 2

feet high : leaves rather rigid, ^ to 2 lines broad : bracts scale-like, the lowest

roughly cuspidate, mostly shorter than the spikelets : spikes oblong, f to 2 inches

long by 2 to 4 lines thick, ferruginous, of from 4 to 12 ovoid alternate simple spike-

lets 2 to 8 lines long by 1 to 4 thick, crowded or the lower subremote, the ter-

minal female or female at base and the intermediate ones male, or the male and female

flowers variously mingled; scales membranous, ovate-lanceolate, acute, ferruginous,

with broad hyaline margins : perigynium membranous, oval or ovate, acuminate to a

long sharply bidentate beak, Assured on the outer side, unequally sen-ate on the

winged margins, plano-convex, nerved, about equalling the scale : nutlet oblong,

plano-convex, dark chestnut, shining. — Am. Joum. Sci. x. 278; Boott, 1. c, i. 19,

t. 52, 146. C. pallida, Meyer, Cyp. Nov. 215, t. 8.

In dry soil, in the Sacramento Valley (Hartweg, n. 2023) and near Mark West Creek (Bigelow),

and in the Sierra Nevada northward to the Columbia River, in the Rocky Mountains from British

America to Colorado, and in the northern Atlantic States ; also in northeastt^rn Asia.

7. C. disticha, Hudson. Eootstock creeping, clothed with lanceolate brown
scales : stems 1 to 3^ feet high, scabrous above on the sharp angles : leaves a line or

two broad, mostly shorter than the stem : bracts cuspidate from a lanceolate base,

the lower prolonged beyond their spikelets, the lowest sometimes equalling the stem :

spike ferruginous, 1 to 3 inches long by 3 to 8 lines thick, oblong, lanceolate or

linear, obtuse, of numerous ellipsoidal or ovoid or subspherical spikelets, contiguous

or the lower distinct ; arrangement of the flowers very variable, the upper and mid-

dle spikelets being frequently almost wholly staminate and the lower principally

or entirely female, or rarely all entirely female or male at top ; scales ferruginous

with hyaline margins, membranous, ovate, acute : perigynium ovate or oval, grad-

ually tapering to a rather short obliquely cut entire (at length bidenticulate) beak,

long-fissured on the outer side, stipitate, plano-convex, nerved, punctate, serrate above
on the sharp or narrowly winged margins, about equalling the scale : nutlet loosely

invested by the perigynium, ovate or orbicular, lenticular, chestnut-colored, shining.— Boott, 111. iii. 125, t. 410. C. intermedia, Good.; Eeichenb. 1. c, t. 210.

C. Sartwellii, Dewey, Am. Journ. Sci. xliii. 90.

Collected by Bolnnder, but locality uncertain, and near Carson City {Stretch, Watsmi) ; from
the Saskatchewan to the noithern Atlantic States, and in the Rocky Mountains southward to
Colorado and Utah ; also through Europe and northern Asia.
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8. C. marcida, Boott. Stem 1 to 2| feet high, slender, scabrous : leaves a line

broad, shorter than the stem: spike 8 to 15 lines long, 3 to 5 lines thick, sometimes

nearly dioicious, of a dull brown color, composed of many ovate crowded or con-

tiguous closely imbricated spikelets 2 or 3 lines long and a line thick, the upper

simple, the lower compound : bracts clasping, scale-like, setaceously pointed, the

lowest exceeding its spikelet : perigynium nearly black at maturity, orbicular with a

short, or ovate with a longer bideutate beak, stipitate, plano-convex or the sharp

margins incurved, nerved, serrate above, equalling the ovate acute or cuspidate hya-

line-margined scale : nutlet ferruginous, oval, lenticular, produced at base.— Hook.

n. Bor.-Ara. ii. 212, t. 213, and 111. i. 16, t. 45.

From Oregon and the Saskatchewan to Southern California, Utah and New Mexico ; on the

Lower Sacramento {Pickering) ; Sauta Clara marshes {Peckliam) ; Fort Tejon {Horn) ; Sierra

County, Lotunon, etc.

9. C. Gayana, Desv. Rootstock creeping : stem 1 or 2 feet high, scabrous

:

leaves a line or two broad, shorter than the stem : spike dark chestnut, 8 to 10 lines

long and 4 to 7 thick, oblong or ovoid, capitate, dioecious or very nearly so, naked

or with 1 or 2 setaceous bracts shorter than the stem, of numerous crowded spike-

lets 2 to 4 lines long, the lower compound ; scales membranous, chestiuit-colored

witli hyaline margins, ovate, acuminate, carinate, cuspidate : perigynium chestnut-

colored and shining, thick and spongy, broadly ovate or triangular in outline, very

convex or gibbous below on the outer sides, flat on the inner, long-fissured on the out-

side, few-nerved at the somewhat cordate stipitate base, serrate above on the slightly

winged margins, ending in a very short minute conical beak with a nearly entire

whitish orifice, shorter than the scale : nutlet dark chestnut, orbicular, produced at

base.— Gay, Fl. Chil. vi. 205, t. 73, fig. 3; Boott, lU. iii. 126, t. 411.

Sonora Pass {Brewer) ; in the Rocky Mountains of Colorado and New Mexico, also in Chili.

Boeckeler (Linnaea, xxxix. 54) refera the species to C. divisa, Huds., which is found in Eui-ojjc,

Asia and Africa.

10. C. Douglasii, Boott. Rootstock creeping : stem about a foot high, obtusely

angled, smooth : leaves 1 or 2 lines broad, tapering to an extremely slender triangu-

lar summit : bracts scale-like, clasping, cuspidate or the lowest prolonged beyond the

stem : spikes dioecious or nearly so, oblong, pale or chestnut-colored or ferruginous,

an inch or two long and 6 to 9 lines thick, of many ellipsoidal or ovoid crowded
spikelets, the upper simple, the lower compound and sometimes branching, often

lialf an inch long : perigynium ovate or lanceolate-ovate, acuminate to a slender

obliquely cut entire (at length bidentate) beak, stipitate, nerved, very convex on the

outer side, the obtuse margins incurved, serrate above, shorter than the ample mem-
branous oblong or lanceolate acute or cuspidate hyaline-margined scale : nutlet

chestnut-colored, suborbicular : stigmas very long.— Hook. Fl. Bor.-Am. ii. 213,

t. 214. C. Nntlallii, Dewey, 1. c. Ixiii. 92, t. 2, fig. 97.

Var. bninnea, Olney. Taller, 10 to 22 inches high : leaves equalling or longer

than the stem, which very rarely bears a second spike on a long (10 inches) filiform

subradical peduncle : lower bracts long-awned : spikelets fewer, the lowest distinct

;

scales chestimt-brown.— Bot. King Exp. 360.

Frequent from Washington Territory and the Rocky Mountains of British America to New
Mexico and Northern Mexico ; in the Yosemite Valley (Bolander, n. 6199), and in Mono Valley,
Brewer, n. 1813. The variety near Auburn and Sacramento City {Bolander, n. 4503, 4549, 4550),
and in Washoe Valley, Nevada, Stretch, Jf^atson.

* * Spikelets androgrjnous, aggregated at the top of the stem.

•»-- Spikelets male at the top.

11. C. Hoodii, Boott. Stems very slender, sharply angled, scabrous: leaves

1 to 1 1 lines broad, the upper the longest, equalling or exceeding the stem : bracts

scale-like, ovate or the lowest setaceous, shorter than the stem : spike ferruginous, of
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9 or 10 or more ovate spikelets closely aggregated in an ellipsoidal or ovate head 8
to 10 lines long and 5 or 6 thick; scales membranous, ferruginous with green mid-
nerves and hyaline margins, ovate, acute or mucronate, striate : perigynium ovate,

beaked, sharply bidentate, fissured on the outer side, membranous, smooth, nerved,

serrate on the sharp margins, longer than and as broad as the scale : nutlet chestnut-

colored, orbicular, produced at base, lenticular : style enlarged at base. — Hook. Fl.

Bor.-Am. ii. 211, t. 211, and 111. i. 17, t. 46.

In the Sierra Nevada from the Yosemite Valley (Bolanclcr, n. 6215, 6218) to Oregon ; at Soda
Springs on the Tuolumne at 9,000 feet altitude {Brewer, n. 1702, 1772) and in Sierra Valley
{Lemmon) ; found also in Kamtschatka.

12. C. foetida, All. Eootstock stout, creeping : stem 3 to 18 inches high,

sharply angled, rough above, leafy toward the base : leaves a line or two broad,

spreading, tapering to a very slender triangular summit : bracts scale-like, cuspidate,

shorter than the stem : spike dark brown, ovoid or subglobose, 5 to 7 lines long and
4 to 6 thick, of many densely crowded spikelets : perigynium membranous, elliptical

or ovate, attenuate to a bidentate beak, plano-convex, stipitate, rough above on the

sharp margins, slenderly nerved at base, longer than the ovate-lanceolate acute or

mucronate ferruginous pale-margined scale : nutlet oblong or obovate, lenticular,

tipped with the enlarged base of the style, nearly black at maturity.— Schkuhr,
Car. tig. 96 ; Eeichenb. 1. c, t. 199.

In the Sierra Nevada, at Ebbett's Pass near snow {Brewer, n. 2066) and in the Calaveras
Grove (Bolander, n. 2304), and in the Cuiamaea Mountains {Palmer, n. 389) ; in the mountains of

Colorado, Utah and Wyoming, and in the Alps and Pyrenees of Europe.

1 3. C. muricata, Linn., var. gracilis, Boott. Eootstock creeping, clothed with
imbricated strongly nerved purple scales : stem very sleniler, f to 2 feet high,

sharply angled, scabrous : leaves shorter than the stem, a line broad, tapering to a

very slender setaceous summit : bracts ovate, awned, commonly exceeding the spike-

lets, the lowest setaceous and often an inch or two long : spike chestnut-colored,

f to 1| inches long, oblong or cylindrical, of from 4 to 10 ovate crowded or approxi-

mate spikelets ; male flowers few ; scales ovate or lanceolate, very acute or mucro-

nate, chestnut-colored with green midnerve and hyaline margins : perigynium oval,

acute at base, rather abruptly acuminate to a sharply bidentate beak, convex on the

outer side, serrate above on the sharp incurved margins, nerved or nerveless, shorter

than the scale : nutlet oval or obovate, slightly narrowed to the base, lenticular.

— 111. iv. 193, C. Hookeriana, Dewey, 1. c. xxix. 248 ; Boott in Hook. 1. c, t. 212.

Near the coast, from about San Francisco Bay {Bigelow, Bolander) to Mendocino County (Foi-t

Bi-agg, Bolander, n. 4765) ; also in the Rocky Mountains from British America to New Mexico,

Utah and Northern Nevada, Tlie typical form is found in the northern Atlantic States, as well

as in the Rocky Mountains, Northern Nevada and Oregon, and is also European.

14. C. glomerata, Thunb. Eootstock creeping : stem 10 to 30 inches high,

firm, slightly scabrous above : leaves 1 to 2| lines broad, shorter than the stem :

bracts setaceous, exceeding the spikelets, the lowest sometimes exceeding the stem :

spike ferruginous, 6 to 20 lines long and 3 to 8 thick, ovate, oblong, or cylindrical,

of numerous small roundish crowded spikelets or clusters of spikelets, the lower

often distinct ; scales ovate, acute, cuspidate : perigynium divergent, membranous,

ovate, rostrate and bidentate, plano-convex, nerved, serrate above on the somewhat
winged margins, longer and broader than the scale : nutlet suborbicular, lenticular,

narrowed toward the base: style bulbous at base.— Boott, 111. ii. 81, t. 222. G.

Brongniartii, Kunth; Gay, Fl. Chil. vi. 208, t. 73, fig. 10; Boott, 111. iv. 124,

t. 401 - 403.

From about San Francisco Bay (Bigelou; Bolander) to Mendocino City {Bolander) and at Mari-
posa

(
Thurber) ; also in Mexico, Chili, and at the Cape of Good Hope.

15. C. paniculata, Linn. Densely cespitose : stem 3 to 5 feet high, sharply

angled with flat sides, very scabrous : leaves 3 or 4 lines broad, flat, serrate-scabrous
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on the margins, the upper often exceeding the stem : bracts cuspidate or setaceous :

spike pale or ferruginous, nearly linear, simple with oblong sessile spikelets, or com-

pound and branching, 4^ inches long and an inch broad, the branches 1 to 1| inches

long, or elongated to a foot in length with branches 3 inches long ; scales mem-
branous, ferruginous with broad hyaline margins, ovate, acutish or mucronulate :

perigynium ferruginous, shining, coriaceous with spongy base, ovate or deltoid,

attenuate to an obliquely cut bidentate beak with herbaceous serrate wings and

hyaline oritice, plano-convex, faintly many-nerved on both sides, longer than the

scale : nutlet ovate, produced at base, biconvex, punctate : style bulbous at base.—
Fl. Dan. t. 1116 ; Eeichenb. 1. c, t. 223.

In salt marshes near San Francisco (Bolander, n. 1568 in part), a variety with contracted

spikes. The species belongs to Europe and western Asia.

C. STiPATA, Muhl., native from Arctic America to Florida and in the Kocky Mountains to

Colorado and Oregon, is likely to be found in California. Stem 1 to 3 feet high, very sharply

angled and scabrous • inner face of the sheaths commonly transversely corrugate : spike oblong or

lanceolate, of many aggregated spikelets, the lower compound : perigynium stipitate, lanceolate,

t<ii>ering from a spongy truncate base to a long slender bidentate sharply margined serrate beak,

diverging, many-nerved, much longer than the lanceolate acute or cuspidate scale : nutlet chestnut-

colored, ovate, produced at base : style enlarged at base.

*- •*- Spikelets male at bottom.

16. C. lagopina, Wahl. Cespitose, with short stolons: stem 4 to 12 inches

high, often obtusely angled, scabrous only at the summit : leaves flat, |^ to 1 line

broad, nearly equalling the stem : bracts scale-like, clasping, cuspidate, the lowest

rarely exceeding its spikelet : spike reddish ferruginous, ellipsoidal or oblong, 6 to

12 lines long and 3 to 6 thick, of from 3 to 6 (usually 3) crowded or contiguous

ellipsoidal or subglobose spikelets, the terminal one largest, the lower sometimes

wholly female, and the lowest subremote ; scales fuscous with broad hyaline margins

and green midnerve, ovate, obtuse : perigynium coriaceous, oval or elliptical, with

acute base and slender beak, or roundish obovate and abruptly rostellate, with entire

hyaline orifice, not winged, fissured on the outer side, smooth or serrate on the upper

margins, plano-convex, many-nerved, longer than the scale : nutlet orbicular or ovate,

plano-convex, punctate.— Eeichenb. 1. c, t. 204.

In the Sierra Nevada, at a small lake near Ebbett's Pass {Brewer, n. 2063) ; Uinta Mountains

( Watson) ; Arctic America and Greenland, and in the Rocky Mountains of British America ; also

in Europe.

17. C. phyllomanica. Stem 6 to 18 inches high, smooth : leaves rigid, a line

or two broad, attenuate to a subulate triangular summit, much exceeding the stem :

lowest bract filiform, often far exceeding the stem, the others scale-like and shorter

than their spikelets ; auricles minute, connate, chestnut-colored : spike chestnut-

colored, oblong, f of an inch long, of from 3 to 6 spikelets, contiguous or the upper
ones crowded, the uppermost the largest (3 or 4 lines long) and linear-club-shaped,

the others ellipsoidal ; scales broadly ovate or roundish, obtuse, chestnut-colored

with green midnerve and hyaline margins : perigynium (immature) lance-ovate, ob-

tuse at base, gradually tapering to an obliquely cut nearly entire beak, the orifice

and long fissure on the outer side reddish brown, sen-ate above on the acute wing-
less margins, not nerved, a little longer than the scales : nutlet orbicular.

In sphagnous swamps near Mendocino City, Bolander, n. 4746. Differing from C. lagopina,
Wahl., in the much longer leaves and bracts, and in the more roughly serrate and sharper mar-
gins of the perigynium, the orifice of which is not hyaline. The lateral spikelets are always
androgynous and not, as in C. lagopina, often entirely female.

18. C. Bonplandii, Kunth, var. angustifolia, Boott. Stem filiform, about a
foot high, scabrous : leaves |^ to 1 line broad, grass-like, shorter than the stem :

bracts scale-like, clasping, the lowest rarely setaceously pointed, shorter than the
stem : spike dark brown, ellipsoidal or ovate, 3 or 4 lines long and 2 or 3 broad, of

from 3 to 6 ovoid or roundish crowded spikelets ; scales membi-anous, broadly oval.
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acutish: perigynium spreading, ovate or lanceolate, attenuate to a dark-colored

obliquely cut entire beak lissured on the outer side and not winged, smooth on the
margins, nerved, equalling or longer than the scale : nutlet chestnut-colored, oblong,

produced at base, lenticular.— 111. iii. 115. G. Bonplandii, var. minor, Olney, Bot.

King Exp. 365.

In the Sierra Nevada, from the Yosemite Valley and Mono Trail {Bolandcr, n. 4903, 6207) to
Donner Pass {Torrcy, n. 550) ; also in the mountains of Colorado and Utah. The original species
is found in the Andes of tropical South America. In Bolander"s specimens from the Yosemite
Valley the spikelets are mostly female and have rarely a few male flowers at top. Kunth places
the species in an antlrogynous section with spikelets male at top, but describes it as furnished
"spicis mere femineis."

19. C. festiva, Dewey. Cespitose : stem | to 2 feet high, sharply angled :

leaves 3 to 5, the upper the longest, commonly shorter than the stem, 2 or 2| lines

broad : spike dark-ferruginous, 6 to 1 2 lines long and 3 to 1 2 thick, of from 6 to 1

2

or more nearly equal roundish or ovoid spikelets, contiguous in an oblong or crow^ded

in a spherical or ovoid head, naked or subtended by a scale-like or foliaceous bract,

that sometimes exceeds the stem : perigynium membranous, spreading or divergent,

ovate, lanceolate, or narrowly elliptical, attenuate to a longer or shorter obliquely

cut entire (at length bidentate) fuscous beak with a white orifice and marked by a

long fissure on the outer side, plano-convex, narrowly winged, serrate above on the

sharp margins, slenderly nerved, longer than the scale : nutlet oval or nearly orbicu-

lar, lenticular, chestnut-colored, shining. — Am. Journ. Sci, xxix. 246; Fl. Dan.
t. 2367 ; Anders. Cyp. 63, t. 4, fig. 27.

Var. Haydeniana. Stem 4 to 8 inches high : bracts scale-like and cuspidate :

spike dense, ovate or nearly round, of about 6 spikelets : perigynium tawny, ovate,

tapering to a long obliquely cut beak : nutlet elliptical.— C. Haydeniana, Olney,

Bot. King Exp. 366.

Var. gracilis, Olney. Stem very slender, nodding at top, 2 to 2| feet high :

spike oblong, 1 to 1| inches long, of from 3 to 6 roundish contiguous or approxi-

mate ferruginous spikelets : perigynium of the normal form : nutlet orbicular or ob-

ovate, larger in proportion to the perigynium.

In the Coast Kanges, from Monterej' (in woods among grass, the stems sometimes rooting.

Brewer, n. 697) to Ukiah (Bolander), and in the Sierra Nevada, at 4,000 to 9,000 feet altitude ;

ranging from Greenland and Arctic America southward in the mountains to New Mexico and
California, and in the Andes of South America to the Straits of Magellan. The variety gracilis

is peculiar to California and is found both in the Coast Eanges and in the Sieira Nevada. It is

taller, more slender and more loosely flowered than the species proper, but is connected with it by
intermediate foi-ms. It is like Coulter's n. 1622, which Dr. Boott in 111. Car. 154 referred to

C. propinqua, Nees & Meyer. But Kunth describes C. propinqita as having a nerveless peri-

gynium, spongj' at base, while the perigynium of the Califomian plant is nerved, wholly mem-
branous, and sharply margined at base. As these differences aj)pear to distinguish it from C
propinqua, the name suggested by the late Mr. Olney is here adopted. The var. Haydeniana
has been found on Mount Dana (Bolander, n. 5074), and in the Uinta Mountains, Utah, Hayden.
C. festiva in its looser flowered fomis is probably not distinct from C. leporina.

20. C. subfusca. Cespitose : stem 1 or 2 feet high, slender, rather obtusely

angled, smooth : leaves flat, 1 to 1 1 lines broad, shorter than the stem : bracts scale-

like, the lowest subulate-pointed, rarely exceeding its spikelet : spike oblong, 6 to 9

lines long, of from 4 to 6 crowded round or oblong spikelets, 3 lines long, the lowest

often distinct ; scales tawny with pale midnerve and hyaline margins, acute or cus-

pidate, the midnerve scabrous at top : perigynium pale, 1^ lines long, ovate or round,

acuminate-rostrate, the obliquely cut beak entire with a long fissure on the outer

side extending as far as the nutlet, narrowly winged to the base, very convex on the

outer side, strongly nerved, spreading, a little longer than the scale.

Lake Tahoe (Kellogg), and near Virginia City, Nevada, Bloomei:

21. C. athrostachya, Olney. Cespitose: stem acutely triangular, leafy, 8 to

24 inches high ; leaves narrow, shorter than the stem : bracts with an expanded
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strongly nerved hyaline-margined base, the lower 3 to 5 foliaceous, much exceeding

the stem : spike globose, capitate, involucrate, straw-colored, of from 5 to 20 densely

crowded spikelets, or the lowest distinct ; scales membranous, pale-ferruginous, ovate-

lanceolate, acuminate : perigynium ovate-lanceolate, attenuate to an elongated sharply

bidentate beak, the winged margins serrate, slenderly nerved, spongy at base, about

as long and broad as the scale : nutlet oval, lenticular.— Proc, Amer. Acad. vii.

393, and Bot. King Exp. 366.

In the Sien-a Nevada, from the Yosemite Valley northward ; near Virginia City and on the

Truckee Kiver, Nevada ; also in Colorado. Allied to C. sychnocephala, Carey, from which it dif-

fers in its shorter leaves, more numerous spikelets, bi-acts expanded at base into a niembiunaceoua

border, and broader and more ovate irregularly nerved perigynium. — Olney. Tlie perigynium

is marked with a dark fissure extending from the beak as far as the nutlet.

22. C. straminea, Schk., var. congesta, Boott. Stem | to 2 feet high, ob-

tusely angled, nearly smooth : leaves flat, 1 ^ or 2 lines broad, shorter than the stem

:

bracts membranous, scale-like, not exceeding the spikelets or rai-ely the lowest foli-

aceous and exceeding the stem : spike variegated, pale gi'eeu and chestnut, |^ to 1

inch long, f of an inch thick, oblong, triangular-ovoid, or subspherical, of from 3

to 8 croM''ded ellipsoidal spikelets a half-inch long and 3 lines thick or less ; scales

chestnut-colored, pale in the middle, with narrow hyaline margins, ovate, acute :

perigynium chestnut-colored in the middle, pale green on the sides, broadly ovate or

roundish, abruptly attenuate to a sharp minutely bidentate beak, with a long fissure

on the outer side, broadly wing-margined to the base, finely serrate on the indented

margins, compressed, wrinkled and nerved, longer and broader than the scale : nut-

let (immature) oblong, lenticular.— Olney, Proc. Amer. Acad. vii. 393.

In the Sierra Nevada, in dry soil, at an altitude of from 5,000 to 11,000 feet, from Ebbett's

Pass to Lassen's Peak and Mount Shasta. The species is a very variable one, and ranges from

Arctic Ameiica to Pennsylvania, Texas and New Mexico.

* * * Spikelets distinct.

•*- Spikelets male at top.

23. C. vallicola, Dewey. Stem 6 to 12 inches high, very slender, slightly

scabrous : leaves half a line broad, shorter than the stem :" bracts roughly cuspidate

from a broad hyaline-margined base, the lowest equalling or exceeding its spikelet

;

spike 2^ to 1 inch long, linear-oblong, of from 4 to 7 narrowly oblong contiguous ses-

sile spikelets ; scales chestnut-colored, membranous, with very broad hyaline mar-

gins, clasping at base, broadly ovate, acute or the scabrous keel prolonged to a short

muci'o : perigynium pale brown, obovate, abruptly attenuate to the base and to the

obliquely cut entire beak, the margins of the orifice white, convex on the outer side,

concave on the inner, nerveless, sparsely serrate above on the obtuse margins, about

as long as and narrower than the scale.— Am. Journ. Sci. 2 ser. xxxii. 40.

In sphagnous swamps near Mendocino City {Bolander, 4746 in part) ; Southeastern Idaho,

Sayden.

24. C. tenella, Schk. Loosely tufted, stoloniferous : stem filiform, 5 to 20
inches high, scabrous above : leaves ^ to f of a line broad, flat, about equalling the

stem : bracts ovate-lanceolate, more or less cuspidate or the lowest filiform, an inch

long or less : spike pale, linear-oblong, 8 to 14 lines long and a line thick, of 2 to 6

small round 2 — 6-flowered spikelets, the upper contiguous, the lower remote, the

male flowers (1 to 3) inconspicuous (the upper two spikelets rarely wholly male and
the lowest sometimes compound) ; scales hyaline with green midnerve, the male
lanceolate, acute, the female ovate, obtuse or acute or mucronate, pale ferruginous :

perigynium ellipsoidal or oblong, contracted at base, biconvex, obtuse, abruptly or

gradually narrowed to a minute entire beak, coriaceous, closely striate-nerved, dark

brown at maturity, longer than the scale : nutlet closely conformed to the peri-

gynium, oval, biconvex, ferruginous, shining : stamens 2 : base of style persistent.
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— Car. fig. 104; Boott, 111. i. 47, t. 125, 126. C. disperma, Dewey, Am. Journ.

Sci. viii. 266. C. gracilis, Gray, same, 2 ser. iv. 19.

In the Sierra Nevada, Butterfly Valley {Lcmmon) ; Oregon {Douglas, Scouler) ; from Arctic
America to the northern Atlantic States, New Mexico and Utah; also in northern Europe.

H- H- Spikelets male at bottom.

25. C. canescens, Linn. Stoloniferous : stem weak, a foot or two high : leaves

flat, ^ to 1;^ lines broad, acuminate, the upper equalling or exceeding the stem :

spike pale or glaucous, 10 lines to 5 inches long, of from 3 to 10 densely flowered

ellipsoidal or obovoid spikelets 2 to 7 lines long and 3 lines thick, approximate or

remote, or the upper contiguous and the lower remote, the uppermost tapering to the

base and the lowest rarely compound, naked or the lowest subtended by a narrow
bract that rarely surpasses the stem ; scales membranous, hyaline, white or fulvous

"with prominent green keels, the male lanceolate, the female ovate or ovate-lanceolate,

obtuse or acute or mucronulate : perigynium oval or ovate, abruptly terminated by
a very short nearly entire beak, short-stipitate, plano-convex, many-nerved, granular,

scabrous on the upper margins, spongy at base, equalling or longer than the scale :

nutlet oval or obovate, lenticular, nearly as long as the perigynium.— Fl. Dan.
t. 285; Eeichenb. 1. c, t. 206; Boott, 111. iv. 154, t. 496. C. curia, Good. ; Eng.

Bot. t. 1368; Schk. Car. 53, fig. 13.

At Clark's Ranch on the Merced, Torrey, n. 548. From Arctic America to the northern Atlan-
tic States, and rarely in the Rocky Mountains to Colorado ; also in the Andes from Chili to

the Straits of Magellan, and in Europe and northern Asia.

26. C. Deweyana, Schwein. Cespitose : stem J to 4 feet long, sharply angled,

scabrous, slender, weak and often decumbent : leaves flaccid, 1 or 2 lines broad,

shorter than the stem : lowest bract setaceous, seldom exceeding the stem, the upper
shorter or scale-like : spikelets 3 to 6, whitish-green becoming yellowish, ellipsoiilal,

loosely few-flowered, sparingly male at base (rarely some wholly male, or male at

top and bottom, or wholly female), the upper contiguous, the lower one or two
remote ; scales ovate or lanceolate, acute, mucronate, white-hyaline, somewhat 3-

nerved : perigynium very thin, oblong-lanceolate, acuminate to a rough serrate

margined bidentate beak, spongy at base, plano-convex, obsoletely nerved, longer

than the scale : nutlet closely invested by the perigynium, oblong-ovate, produced

at base, lenticular, chestnut-colored, shining : style enlarged at base.— Ann. Lye.

K York, i. 62 ; Boott, 111. i. 27, t. 70.

Var. Bolanderi. Stem stouter and leaves broader : spikelets 5 or 6, or rarely 4

to 10, and with more numerous (10 to 30) flowers; the scales hispid-awned. - C.

Bolanderi, Olney, Proc. Amer. Acad. vii. 393.

In Napa Valley {Thurher, Bigelow), on shady hillsides. From Arctic America to the northern

Atlantic States, and in the Rocky Mountains to New Mexico ; on the Fraser River {Lyall) and
Columbia River, Scouler. The variety is rather freijuent in the Sieri-a Nevada from the Yosemite
Valley northward to the Columbia ; also found near Oakland, Bolander, n. 22.

27. C. Sterilis, Willd. Cespitose : stem 9 to 22 inches high, scabrous : leaves

I to 1 line broad, often involute : spikelets 4 to 8, male or rarely female or more
commonly androgynous (male at either or both ends), or the upper male and the

others female or androgynous (sparingly male at base), the male ellipsoidal and
female spherical, mostly contiguous or the lowest subremote, naked or the lowest

setaceously bracted and very rarely compound : perigynium at maturity olive-colored

or ferruginous, ovate, tapering from a sharply margined cordate base to an acutely

bidentate beak, compressed, nerved, serrate on the upper margins, divergent or re-

curved, about equalling the ovate acute or cuspidate chestnut-colored hyaline-mar-

gined scale : nutlet suborbicular, lenticular, produced at base, yellowish, apiculate

with the enlarged base of the style. — Schk. Car. fig. 146 ; Boott, 111. i. 55, t. 146.

Swamps near Mendocino City {Bolander, n. 4739, 6193) ; eastward, from Canada to Texas.
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28. C. echinata, Murr. Cesi^itose : stem \ io 1 feet high, few-leaved : leaves

flat and grass-like, ^ to 1 line broad, much shorter than the stem : lower bract subu-

late from a lanceolate base, longer or shorter than its spikelet : spikelets 3 or 4,

approximate or remote, sjjherical, the uppermost tapering at base ; scales membra-

nous, ferruginous or white-hyaline with green midnerves, ovate, obtuse or acute : peri-

gynium greenish straw-colored, ovate-lanceolate from a round or ovate spongy base,

attenuate to a sharply bidentate beak, plano-convex, serrate-ciliate above on tlie acute

margins, many-nerved, squarrose-spreading or recurved, twice longer than the scale :

nutlet suborbicular, lenticular, yellowish, tipped with the enlarged base of the style.

— C. stelhdata, Good. ; Schk. Car. hg. 14; Reicheub. 1. c, t. 214. C. murlcata,

Huds. ; Fl. Dan. t. 284.

At the Calaveras Grove, and in swamps in the Red Mountains, Mendocino County (Bolander)
;

also in swamps near Santa Rosa {Bigclow) ; Oregon {Hall) ; anil from Sitka and British America

to Florida, Colorado and Arizona.

29. C. arida, Schwein. & Torr. Stem 2| to 3 feet high, sharply angled above,

scabrous : leaves 2 lines broad, attenuate to a setaceous summit, longer or shorter

than the stem, sheathing about two-thirds of its length, the inner side of the sheaths

herbaceous, entire : bracts scale-like and cuspidate, or tlie lowest herbaceous and fili-

form, exceeding the stem : spike pale, 2| to 3^ inches long, oblong-cylindrical, of 8

to 10 elliptical spikelets 8 to 14 lines long and 1^ to 3 lines thick, acute at each

end, simple or the lower compound ; a second spike of 4 or 5 spikelets rarely occurs,

^ to 4 inches below the upper and on a peduncle 1 to 1| inches long ; scales hyaline,

white or of a pale fulvous hue, with a green midnerve, the male ovate, obtuse, the

female lanceolate and acute : perigynium 4 or 5 lines long and 1 broad, lanceolate,

produced at base, acuminate-rostrate, bifid, winged, ciliate-serrate on the sharp mar-

gins, 4-5-nerved in the middle, more than twice 'the length of the scale : nutlet

linear-lanceolate, sessile, dark brown. — Cyp. 312, t. 24; Boott, 111. i. 20, t. 54.

In the Sierra Nevada (Kellogg), locality not noted ; Atlantic States from Ohio to Wisconsin and
Kentucky.

30. C. scoparia, Schk., var. fiilva. Stem 2 feet high or more, smooth : leaves

2 lines broad, shorter than the stem : spike ovoid or oblong, of 8 to 12 crowded or

contiguous sessile spikelets, naked or the lowest with a setaceous bract dilated at

base and shorter than the stem : perigynium pale fulvous, narrowly lanceolate,

attenuate-rostrate, sharply bidentate, narrowly winged, serrate on the margins, longer

than the membranous fulvous or ferruginous lanceolate sharp-pointed scale : nutlet

oval, lenticular, short-stipitate, chestnut-colored, shining, much shorter than the peri-

gynium.— Schk. Car. fig. 175, and Boott, 111. iii. 116, t. 368, the typical form.

In the Sierra Nevada ; at Big Trees (Hil/ebrund, n. 2317) ; from the head of the Tnolumne to
Ebbett's Pass and Silver Valley {Brewer, n. 1774, 1969, 2020, 2079) ; Oregon, Hall, Howell. The
whole plant of a light fulvous color, smoother and stouter than the eastern form, which is found
from Arctic America to South Carolina.

31. C. lagopodioides, Schk. Cespitose : stem 2 to 2| feet high, sharply

angled, scabrous, many-leaved beloAv the middle : leaves 1| to 3 lines broad, taper-

ing to a very slender summit, the upper equalling the stem ; sheaths sharply trian-

gular, loose, enlarging upward : lowest bract foliaceous, often for exceeding the stem :

spikelets pale green becoming straw-color, numerous (10 to 15 or more), ellipsoidal

or obovoid, obtuse, crowded in an oblong head or contiguous, the lowest often remote
on a long peduncle and compound ; scales membranous, acute or acuminate : peri-

gynium closely imbricated, elliptical or lanceolate, gradually more or less beaked,

narrowly winged, the margins serrate, nerved, longer than the scale : nutlet loosely

invested by the perigynium, elliptical, stipitate, lenticular, chestnut-colored. — Car.

fig. 177; Boott, 111. iii. 116, t. 370, 371.

Collected in California by Thitrber, but locality uncertain. The species ranges eastwnrd from
Canada to South Carolina and Texas.
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32. C. cristata, Schwein. Cespitose : stem 2 to 2^ feet high, sharply angled,

scabrous : leaves 1 to 3 lines wide, attenuate at the apex, their sheaths sharply tri-

angular, loose : bracts scale-like or the lowest foliaceous and exceeding the stem :

spike oblong or cylindrical, 1 to 1 1^ inches long and 4 to 6 lines thick, of 8 to 1 2 or more
closely aggregated globular spikelets; scales membranous, lanceolate, obtuse: peri-

gynium oval or ovate, rosti-ate, bidenticulate, narrowly winged, ciliate-serrate on the

sharp margins, spreading or recurved, mucli longer than the scale : nutlet round-

oval, lenticular, ferruginous : style slightly thickened at base. — Cyp. 1. c. 315, t. 25,

fig. 1 ; Boott, 111. iii. 117, t. 372, 373.

Yar. mirabilis ? Less rigid : spike looser and spikelets less spreading : perigyn-

ium longer beaked : scales pale chestnut, acute. — Eoott, 1. c, t. 374. C. mirabilis,

Dewey, Am. Journ. Sci. xxx. 63.

In the Yoseniite Valley and from Santa Kosa to Ukiah, Bolandcr, n. 1642, 3864, 6216. The
typical foiTU of the species ranges from Arctic America to the northern Atlantic States and Ore-
gon ; the variety from New England to Ohio, and has also been collected on the Columbia Rivci'.

33. C. adusta, Boott. Cespitose : stem 1 or 2 feet high, obtusely angled, often

inclined at top : leaves flat, a line or two broad, shorter than the stem : bracts with-

out sheaths, the lower foliaceous, the upper scale-like : spike oblong, of 4 to 10 cla-

vate or roundish pale or straw-colored spikelets, the lower more or less remote and
occasionally compound ; scales membranous, white or ferruginous or straw-colored,

lanceolate or ovate-lanceolate, acute : perigynium ovate, oval or orbicular, gradually

rostrate, bidentate, the upper margins narrowly winged and serrate, the lower obtuse,

turgid on the outer face, flat on the inner, strongly many-nerved, about equalling

the scale : nutlet suborbicular, biconvex, sessile, chestnut-colored. — Hook. Fl. Bor.-

Am. ii. 215, and 111. iii. 119, t. 379-383. C. argyranilm, Tuckerman; Dewey,
1. c. 2 ser. xxix. 346, a delicate form.

Var. congesta. Spikelets of a light fulvous color, 6 to 8, crowded in an ovate

or oblong head : perigynium with longitudinal furrows, which conceal the nerves.

In the Sierra Nevada, at the Calaveras and Mariposa Groves and at Westfall's meadows {Bo-
landcr) ; the variety mostly at higher altitudes, from Silver Valley and Lassen's Peak {Brewer,
n. 1977, 2178), and also from Calaveras Grove, Hillehrand, n. 2310. The species ranges from
Greenland and Arctic America to Pennsylvania, the Rocky Mountains of British America, and
Oregon.

§ 3. Uppermost sjnkelet androgynous, male at base ; the rest female : stigmas 3.

34. C. Buzbaumii, Wahl. Stoloniferous : stem 1 to 2^ feet high, scabrous

above jOu the sharp angles : leaves firm, a line or two broad, shorter than the stem,

the lower surface densely punctate and the purple sheaths tibrous-reticulate : bracts

clasping witliout sheaths, the lowest rarely exceeding the stem : spike of from 3 to

5 erect purple and glaucous spikelets, f to 2 inches long and 2 to 4 lines thick, the

uppermost obovoid or club-shaped, male at bottom or rarely at both top and bottom,

or entirely male and cylindrical, the rest female, oblong or oblong-cylindrical, densely

flowered, contiguous and sessile or the lowest 1| to 3 inches distant on a short

peduncle ; scales purple, pale in the middle, oblong or ovate-lanceolate, acute or

acuminate or cuspidate, the cusp mostly smooth : perigynium glaucous, ellipsoidal,

ventricose, imequally 3-angled below, very short-beaked with the orifice emarginate

or rarely entire, granular, smooth on the margins, more or less prominently nerved,

broader and shorter than the scale : nutlet obovoid-triangular, much shorter than the

perigynium, chestnut-colored.— Fl. Dan. t. 1406; Eeichenb. 1. c, t. 235; Boott,

111. iv. 136, t. 438, 439.

At Soda Springs on the Tuolumne, at 9,700 feet altitude {Bolandcr, n. 5056); ranging from
Sitka and British America to Georgia, and in the Rocky Mountains to Colorado ; also in Eurojie,

Asia and Australia.

35. C. bifida, Boott, ined. Stem 2 or 3 feet high, acutely angled, slightly

scabrous at top : leaves pale, 2 lines broad, shorter than the stem, the lower surface
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densely punctate and the lower reddish sheaths sparingly fibrous-reticulate : bracts

foliaceous, without sheaths, the lowest much exceeding the stem, the next above ex-

ceeding its spikelet and sometimes the stem ; auricles ferruginous, oblong : spike 1^
to 2 inches long, of from 3 to 6 purple and glaucous densely flowered spikelets 3 to

9 lines long and 3 lines thick, the uppermost obovoid or clavate, male at least below,

the others female, ellipsoidal, sessile and contiguous or the lowest an inch distant on

a very short included peduncle ; scales purple, pale in the middle, oblong or ovate,

acute, ciliate at top or roughly cuspidate : perigynium triangular-ovoid, ventricose,

tapering to a bidentate orifice or short beak, the upper margins serrate and the teeth

hispid, sessile, nerved, not granular, longer and broader than the scale : nutlet tri-

angular-obovoid, produced at base, much shorter than the perigynium, punctate,

chestnut-colored.

In the Coast Ranges ; Salinas Valley, in rather dry soil (Brewer, n. 574) ; Pacheco Pass, Santa
Clara County {Bolander, n. 4837) and Red Mountain, Humboldt County, Bolandcr, n. 6476.

Differing from the last in the longer bracts, the serrate margins of the perigynium, the longer

hispid teeth, and the shorter scales. Dr. Boott in a letter of 24th Apiil, 1863, named the Sali-

nas plant C. bifida, but gave no character.

36. C. atrata, Linn. Cespitose : stem J to 2| feet high, often cernuous at top :

leaves 1|^ to 4 lines broad, shorter than the stem : bracts without sheaths, the lowest

about equalling the stem ; auricles purple, often connate : spike J to 1 1 inches long

and 4 to 8 lines thick, of 3 to 6 ellipsoidal or oblong-cylindrical spikelets 6 to 18 lines

long, contiguous, sessile and erect or peduncled and drooping, the lowest rarely sub-

radical, the uppermost male at base or rarely entirely so, the rest female or very

sparingly male at bottom ; scales dark or reddish purple, ovate and obtuse or acute,

or the upper lanceolate and acuminate or cuspidate : perigynium membranous, yel-

lowish or more or less ferruginous, elliptical, round-oval, or obovate, compressed

above, triangular below, abruptly or gradually rostellate with an emarginate or

bidentate purple orifice, smooth, granular, nerveless, broader and longer or shorter

than the scale : nutlet olive-colored, triangular-ellipsoidal, attenuate at base, much
shorter than the loosely investing perigynium.— Reichenb. 1. c, t. 236 (C aterrima,

Hoppe), 237; Boott, 111. iii. 114, t. 362-365.
Var. nigra, Boott. Spikelets roundish, capitate : scales obtuse or abruptly apicu-

late with the nerve projecting : perigynium often scabrous.— 111. t. 363. C. nigra,

All. ; Reichenb. 1. c, t. 236.

Var. erecta. Stem 1^ to 3| feet high, sharply angled, smooth or scabrous

above : leaves flat, 1 to 2| lines broad, the sheaths purple : lowest bract foliaceous,

about equalling the stem, the rest scale-like and cuspidate, shorter than their spike-

lets : spike purple, oblong, 1 to 3 inches long, of 3 to 6 erect spikelets ;^ to 1 inch
long and 1 to 3 lines thick, the uppermost clavate (rarely wholly male and cylindri-

cal), the others oblong, crowded, sessile, or the lowest 1 1 inches distant, or less, and
peduncled

;
peduncle not exceeding 1| inches in length ; scales purple with pale

midnerve, ovate or lanceolate, cuspidate : perigynium membranous, more or less pur-

ple or ferruginous with pale margins, obovoid, compressed-triangular, abruptly end-
ing in a very short cylindrical sharply bidenticulate beak, granular and nerveless or

obscurely nerved : nutlet chestnut-colored, stipitate, much shorter than the peri-

gynium.

In the Sierra Nevada, not rare, from 5,000 feet (Big Trees, Bolander) to 10,000 or 12,000 feet

altitude, both the typical form and the varieties. The species is a very variable one and widely
distributed, ranging in America from Greenland and the Arctic Ocean to the White Mountains,
Colorado and Utah, Northern Nevada and California, and also frequent in the alpine regions of
Europe and Asia. The stamens, according to Goodenough, are sometimes only 2 ; stigmas 3 or 2.

An empty short-sheathed bract is often found an inch or two below the spikes.

37. C. heteroneura. Stem 2 feet high, slender, sharply angled, smooth : leaves

1| or 2 lines broad, flat, shorter than the stem : bracts clasping, the lower two foli-

aceous, about equalling the stem ; auricles small and scarious, pale : spikelets 4 or 5
;
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the male cylindrical or slightly clavate, obtuse, peduncled, single or with a much
smaller one at its base ; the female 3, oblong or clavate, 3 to 9 lines long, the upper-
most sessile (sometimes male at base), the rest short-peduncled, contiguous or the
lowest rarely 4 inches distant ; scales purple with pale midnerve and hyaline mar-
gin, obtuse, the male oblong, the female shorter and ovate : perigynium oval, sub-

compressed-triangular, obtuse, ending abruptly in a minute purple emarginate beak,

pale or tinged with purple, nerveless excepting 2 intramarginal nerves and 2 short

ones diverging from the base of the beak, much longer and broader than the scale :

nutlet triangular-ellipsoidal.

In the Sierra Nevada ; Lake Tahoe to Bear Valley, Kellogg.

§ 4. Spikes unisexual (the Tnale above and mostly single, the rest female), or

sparingly androgynous.

* Stigmas 2.

t- Perigynium heakless or nearly so.

38. C. aurea, Nutt. Stoloniferous, glaucous : stem 1 to 15 inches high, slen-

der : leaves flat, 1 to 1 1 lines broad : bracts foliaceous, sheathed, the lower much
exceeding the stem : sheaths 1 to 15 lines long : spikes 3 to 6, the uppermost cylin-

drical, male, or female at top, 4 to 6 lines long, the rest female, oblong, 3 to 10
lines long and 2 broad, loosely flowered, peduncled, the upper contiguous, the lower

remote, the lowest often radical and compound
;
peduncles from 2 lines to 6 inches

long ; scales ferruginous, pale in the middle and with hyaline margins, broadly

ovate, obtuse or abruptly cuspidate, 1 - 3-nerved : perigynium globose or pear-shaped,

turgid, obtuse or abruptly and minutely beaked with entire oriflce, coriaceous, spongy
at base, orange-colored becoming ferruginous, strongly nerved, longer than and as

broad as the scale : nutlet dark brow^n, orbicular, produced at base, biconvex or

rarely triangular : stigmas rarely 3. — Schwein. & Torr. Cyp. 328, t. 25, fig. 2
;

Boott, 111. i. 29, t. 76.

In the SieiTa Nevada, at Soda Springs on the Tuolumne River (Bolander, n. 6220) and Plumas
County {Mrs. Austin), and at Mono Lake, Brewer, n. 1839. A strongly marked species, peculiar

to North America, ranging from subarctic regions to the northern Atlantic States and in the

western mountain ranges to Colorado, Southern Utah, Nevada and California.

•I- -J- Perigynium short-beaked.

39. C. Kelloggii. Stem very slender, 12 to 16 inches high, sharply angled and

scabrous above : leaves 1| lines broad, the cauline shorter, the sterile rather longer

than the stem ; bracts without sheaths, the lowest slightly exceeding the stem, tlie

next above its spike ; auricles oblong, ferruginous : spikes 4 or 5, narrowly cylin-

drical or clavate, contiguous, sessile or the lowest 1| inches distant, short-peduncled

and loosely flowered at base, the male (rarely female at top or at bottom) | of an

inch long, the female 3 to 12 lines long, about a line thick ; scales purple with pale

midnerve, the male obovate, the female oblong, obtuse : perigynia pale, ovate, taj^er-

iug to a short beak, the orifice entire, purple, acute at base, short-stipitate, biconvex

below, compressed and slightly excurved at top, smooth, obscurely uerved, longer

than the scales : nutlet of a dull chestnut, obovate, abruptly tipped with the per-

sistent style, half the length of the perigynium.

In the Sierra Nevada, at Alta and from Lake Tahoe to Bear Valley {Kellwjij, Lcmmon)
;

Wahsatch Mountains, Utali, M. E. Jones.

40. C. vulgaris, Fries, var. alpina, Boott. Stoloniferous: stem 12 to 18

inches high, sharply angled, several-leaved at base : leaves 2 lines broad, lance-

linear, flat, erect, equalling or shorter than the stem ; auricles purple, the lowest

small, round, separate : spikes 3 to 5, dark-purple, 3 to 9 lines long and 2 thick,

short-peduncled, contiguous or the lowest 1 or 2 inches distant, the upper one or
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two male or sometimes female at top or at the bottom, the rest female or with male
flowers at top ; scales dark purple, oblong or ovate or lanceolate, obtuse or acute :

perigynium ferruginous or pale below, round-obovate, abruptly ending in a very
short entire beak, or ovate and acute, curving outward, smooth or few-toothed on the

upper margins, compressed, nerveless, longer or shorter than the scales : nutlet

obovate, lenticular: stigmas 2 or 3. — 111. iv. 167, t. 568-575. C. rigida, Good.
Linn. Trans, ii. 193, t. 22; Reichenb. 1. c, t. 225. C. saxatilis, Fl. Dan. t. 159.

In the Sierra Nevada, from the Yoseniite Valley to Mount Shasta, mostly alpine at 8,000 to

12,000 feet altitude. A very variable species and widely distributed, ranging in America, in sev-

eral forms, from Greenland and Behring Straits to the northern Atlantic States, Colorado and
westward, and also found in Chili, and in the Old World frequent in the alpine or colder regions
of EuroiKi, Asia and Australia. The var. hyperborca, Boott (to which are referred C hyperborea,
Drej., C. Hmula, Fries, C. Bigelovii, Torr., and C. Washimjlonicnui, Dew.), differs chieHy in its

usually slightly nerved perigynium and longer and looser spikes.

41. C. decidua, Boott. Stem 1 to 1| feet high or more : leaves 1 to 3 lines broad,

shorter than the stem : bracts without sheaths, the lower exceeding the stem ; auri-

cles purple, roundish or clasping : spikes dark purple, 4 to 6, oblong or cylindrical,

the uppermost male at least at base or at both ends, 12 to 14 lines long and 2 or 3
thick, the rest femal6 and solitary or in clusters of two or three, 6 to 18 lines long
or more by 2 to 4 thick ; scales dark purple, pale in the middle, oblong-oval, the
male obtuse or the midnerve slightly projecting in the upper flowers, the lower
female sometimes lanceolate and mucronulate : i)erigynium ferruginous, oval, rostel-

late with an entire beak, stipitate, strongly nerved, smooth or dentate on the upper
margins, papillose, deciduous, longer or shorter than the scale : nutlet oval, lenticu-

lar, punctate.— Linn. Trans, xx. 119, and 111. i. 63, t. 170.

Western coast of Patagonia and the Falkland Islands ; inserted on the authority of Dr. Boott,
who cites under this s^jecies specimens collected in California by Thurber and in Oregon by
Douglas, Hinds, and Nuttall.

42. C. nudata. Stem 12 to 16 inches high, slender, sharply angled, scabrous,
clothed at base with dark brown leafless sheaths, the inner side breaking up in re-

ticulate fibres : leaves 1 to 2| lines broad, setaceously pointed, shorter than the
stem : bracts without sheatlis, the lowest rarely equalling the stem, the rest shorter
than the spike ; auricles purple, oblong : spikes 4 or 5, cylindrical, the uppermost
male (or female at base), 6 to 1 2 lines long and 1 to 1 ^ thick, single or rarely with
a second smaller one at its base, the others female, 6 to 18 lines long and 1 or 2
thick, tbe highest close to the male and sessile, the rest contiguous on short pedun-
cles or rarely the lowest radical on a peduncle a foot long ; scales dark purple, ob-
long, obtuse, or the lower female lanceolate and acute : perigynium purple above,
straw-colored below, elliptical, attenuate to an entire cylindrical beak, compressed
and empty above, plano-convex below, delicately nerved, punctate, resinously dotted,
very deciduous, longer or shorter than the scale : nutlet (young) loosely invested by
the perigynium and half its length, orbicular.

In the Coast Ranges from San Francisco Bay to Ukiah, Bolander, n. 2299, 3836, 4638, 6202.

43. C. aquatilis, Wahl. Stoloniferous : stem stout, obtusely angled, smooth,
spongy at base, 2 or 3 feet high : leaves pale, 1 1 to 3 lines broad, often exceeding
the stem : bracts foliaceous, clasping, without sheaths, the lower much longer than
the stem; auricles small, roundisli, separate or connate : spike 6 to 12 inches long,
of from 4 to 8 cylindrical or clavate spikelets, the male 1 to 4, approximate, an inch
or two long, the lowest often bracted, the female 2 to 5, densely flowered, obtuse or
the upper one male at top, 1^ to 3 inches long and 2 or 3 lines thick, remote, ses-

sile or the lower peduncled and loosely flowered at base ; scales purple or chestnut-
colored, pale in the middle and on the margins, oblong or lanceolate, obtuse or
acute or the lower rarely 3-nerved and cuspidate : perigynium pale, obovate, round
or elliptical, short-beaked witli entire orifice, stipitate, biconvex, nerveless or 1-2-
nerved on the outer side, resinously dotted, broader than the scale : nutlet round or
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obovate, lenticular or oval and triangular, chestnut-colored : stigmas rarely 3.—
Eeichenb. 1. c, t. 234; Boott, 111. iv. 163, t. 542-545.

Santa Clara Valley, 12 miles from San Jose, Bolandcr. From Arctic America to the northern
Atlantic States, Wyoming and Washington Territory ; also in Europe and northern Asia.

44. C. angiistata, Boott. Densely cespitose : stem 2 to 3^ feet high, sharply

angled and very scabrous : leaves green or glaucous, 1 or 2 lines broad, scabrous,

shorter than the stem ; lower sheaths conspicuously fibrous-reticulate : bracts foli-

aceous, without sheaths, the lowest shorter than or slightly exceeding the stem
;

auricles purple or ferruginous, small, round or oblong : spikelets 3 to 6, | to 3^
inches long and 1 to 3 lines thick, the male 1 to 3 and contiguous, the female 1 to

4 (the upper or all male at top or to below the middle) contiguous or remote, sessile

or the lower peduncled and loosely flowered at base ; scales purple with green mid-
nerve, lanceolate, obtuse or acute : perigynium oval, ovate or elliptical, beakless or

gradually or abruptly short-beaked with entire or emarginate orifice^ compressed,

granular, smooth or rarely 1 - 2-toothed on the upper margins, nerveless or 1-4-
nerved, broader and longer or shorter than the scale : nutlet chestnut-colored, orbicu-

lar.— Hook. Fl. Bor.-Am. ii. 218, and 111. iv. 173, t. 586-588. C. stricta, Torr.,

etc., not of Goodenough.

On the American River, among rocks {Bolander, n. 4534) ; also in Matilija Canon (Peckham)
;

from Canada to Florida and Texas, and in Colorado.

.45. C. senta, Boott. Stem (lower part wanting) 18 inches high, sharply angled,

scabrous : leaves glaucous, 2 lines broad, shorter than the stem ; lower sheaths pur-

ple, scabrous, the margins fibrous-reticulate : bracts without sheaths, narrow, the

lowest shorter than the stem ; auricles purple, roundish, small : spikes 3 or 4, pur-

ple, 1 to 1| inches long, cylindrical-oblong, densely flowered, erect; female two, the

upper sometimes male at top and in the middle, on very short included peduncles

(1 or 2 lines long) and enclosed at base in a purple sheath ; scales purple, pale in the

middle, oblong, obtuse or the upper acute or tipped with an abrupt short rough

niucro : perigynium more or less purple, ovate, rostellate with entire orifice, com-

pressed, slenderly nerved, toothed on the upper margins, longer and broader than

the scale : nutlet (immature) orbicular.— 111. iv. 174 (under C. angustata).

Santa Inez Moimtains, in ca&on 20 miles northeast of Santa Barbara, on road to the "Coal
Mines," Brev:cr, n. 350. Dr. Boott in mentioning the species simply notices the scabrous sheaths

and the toothed margins of the perigynium.

46. C. lenticularis, Michx. Cespitose: stem slender, 12 to 18 inches high:

leaves 1 or 2 lines broad, pale, often longer than the stem : bracts foliaceous, often

sheathed, the lower much exceeding the stem ; sheaths 2 to 8 lines long : spikelets

6 or 7, purplish, cylindrical or clavate, the uppermost 8 to 12 lines long, often female

at top, simple or with a smaller one at base, the rest female or the upper sparingly

male at base, attenuate and loosely flowered, from 3 lines to 1| or even 3 inches

long and 1 to 1^ lines thick, crowded or approximate, sessile or the lower peduncled
;

peduncles 2 lines to 6| inches long ; scales 1 - 3-nerved, oblong or ovate, obtuse,

purple with the middle and margins pale : perigynium pale, ovate and attenuate or

broadly oval and abruptly ending in a short cylindrical beak with entire orifice,

biconvex, stipitate, nerved, grainxlar, longer and broader than the scale : nutlet dark

brown, oval or obovate, lenticular. — Boott, 111. i. 30, t. 77.

In the Sien-a Nevada, in Yosemite Valley (.Bolander, n. 6198^) and at Silver Lake (Brewer,

n. 2099) ; also by Kellogg. The species is found from Arctic America to the northern border of the

Atlantic States, and was collected by Lyall in the mountains of Washington Territory.

47. C. salina, Wahl., var. minor, Boott. Rootstock creeping : stem 2| to 5

inches high, obtusely angled, smooth: leaves pale, 1 to H lines broad, exceeding

the stem : bracts foliaceous, sheathed, commonly all exceeding the stem ; sheaths 1

to 6 lines long : spikes 2 to 6, erect, ellipsoidal, the single male 3 to 6 lines long
upon a peduncle 9 lines long, the female 3 to 8 lines long and 1 to H lines thick,
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few-flowered, the upper contiguous, the lower remote and the lowest sometimes on a

subradical peduncle 2 inches long, rarely compound at base ; scales purple or chest-

nut-colored, pale in the middle, broadly oval, the male mostly obtuse, the female

obtuse or tipped with a broad rougli awn, clasping the base of the perigynium, more
or less 3-nerved : perigynium pale, broadly oval, nerved, the reddish orihce entire,

shorter or longer than the scale ; a rough whitish racheola occasionally exserted

from the orifice: nutlet obovate. — 111. iv. 160, t. 525-530. C. subspathacea,

Wormsk. Fl. Dan. t. 1530 ; Kunze, Car. 98, t. 24. C. lanceata, Dewey, 1. c.

xxix. 249, t. 10, tig. 77. C. Hoppneri, Boott, Hook. Fl. Bor.-Am. ii. 219, t. 220.

In swamps near Mendocino City, Bolander, n. 4702. From Greenland and Arctic Britisli

America to New England, and on the western coast to Northern California ; also in Scandinavia.

C. sid)spathncea is descrii)ed as having evaginate bracts and only 2 or 3 female spikelets. Dr.

Boott, however, in 111. Car. t. 530, figures a specimen with a long sheath, and the greater num-
ber of the female spikelets in these specimens does not afford sufficient reason for separating them
from C salina, var. minor, with whiiih they agree in other res]>ects, even in the occasional pres-

ence of the racheola noticed by Boeckeler.

48. C. Sitchensis, Prescott. Stem 1 to 4| feet high, stout, sharply angled,

scabrous, many-leaved at base ; lower sheaths fibrous-reticulate : leaves 3 or 4 lines

broad, rigid, the cauline shorter, the radical longer than the stem : bracts without

sheaths, foliaceous, the lower far exceeding the stem ; auricles purple, clasping :

spikes dark purple, cylindrical, the male 1 to 4, sessile, 1| to 3 inches long and 2 or

3 lines thick, the 3 to 5 female sessile or more or less peduncled, 1 to 4 inches long

and 3 to 5 lines thick, the upper rarely all male at top, contiguous or remote, the

lower nodding and loosely flowered and rarely compound at base
;
peduncles 2 to 12

inches long ; scales purple, the male oblong, obtuse, the female ovate or lanceolate,

acuminate or awned, rarely obtuse : perigynium purple, somewhat shining at ma-
turity, orbicular-obovate, turgidly biconvex, abruptly short-beaked with an entire

orifice, stipitate, coriaceous, nerveless, smooth or sparingly toothed on the obtuse

upper margins, spreading, narrower (at base) and shorter than the scale : nutlet dark
olive-colored, oblong, lenticular, indented on the sides. — Bong. Veg. Sitch. 168;
Boott, Hook. Fl. Bor.-Am. ii. 220, t. 221, and HI. iv. 195, t. 518, 519.

In salt marshes, about San Francisco Bay {Bolander), and northward along the coast to Sitka.

Dr. Boott notices the occasional presence of a whitish racheola in this species as in the last, and
there is often an abortive purple scale at the summit of the perigynium. Boeckeler (in Linntea,
xl. 419) refei-s C. Sitchensis to C. acuta, Linn., as a variety, while Dr. Boott thinks it merely a
fuller developed form of C. salina.

49. C, Jamesii, Torr. Stem a foot or two high, sharply angled : leaves glau-

cous, firm, linear-lanceolate, 2 to 4 lines broad, shorter than the stem : bracts foli-

aceous, the lowest rarely short-sheathed, equalling or exceeding the stem ; auricles

oblong : spikes purple and green, cylindrical or oblong, erect, the upper 1 to 4 male,

contiguous, 4 to 1 2 lines long and 1 to 4 thick, the uppermost the largest and rarely

more or less female at top, the rest female or the upper sometimes male at top, 10
to 20 lines long and 2 or 3 thick, densely flowered, sessile or the lower peduncled,
the lowest sometimes attenuate at base and loosely flowered on a subradical pedun-
cle ;^ to 3 inches long ; scales oblong or lanceolate, acute or cuspidate, purple with
pale midnerve : perigynium oval or obovate, abruptly ending in a short bidentate
beak with the teeth serrate, biconvex above, compressed below, smooth, strongly

nerved, resinously dotted, longer or shorter than the scale : nutlet orbicular. — Cyp.
398 ; Boott, 111. iv. 175, t. 592. C. Nebrascencis, Dewey, 1. c. 2 ser. xviii. 102.

In the mountains from Washington Territor}' and Northern Idaho to New Mexico, Southern
Utah, and California ; southward in the SieiTa Nevada to Kern River, Rothrock. Also a variety,

with a shorter-beaked jjerigynium, often obscurely nerved, the orifice eniarginate or entire, and
the scales obtuse or tipped with a very short mucro ; in the Santa Susanna Mountains (^Brewer,

n. 218), Ojai Ranch {Peckham), and at Clark's Ranch and the Yosemite Valley, Bolander.

50. C. laciniata, Boott. Stem stout, sharply angled, scabrous, 2 to 3i feet

Mgh : leaves 2 to 4 lines broad ; lower sheaths fibrous-reticulate : bracts Avithout
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sheaths, very long, the lowest sometimes 2| feet ; auricles purple, entire, truncate :

spikes 4 to 6, of a yellowish ferruginous color, cylindrical, the male 1 or 2, com-
monly peduncled, the uppermost 1 to 3| inches long and 2 or 3 lines thick, some-

times with a few female flowers above the middle or at the base, the rest female (the

upper ones or all male at top), 2 to 3| inches long and 2 to 4^ lines thick, remote,

densely flowered, the upper sessile, the lower nodding on long peduncles (2^ inches

long or less) and loosely flowered at base ; scales purple or ferruginous, pale in the

middle, lanceolate or oblong, ciliate, acute or with a rough awn, rarely obtuse :

perigynium oval, ovate, round, or obovate, abruptly or gradually beaked with
the oriflce varying from nearly entire to bidentate with serrate teeth, coriaceous,

sparingly toothed on the upper margins, more or less distinctly nerved, com-
pressed-lenticular, punctate, broader than the scale : nutlet ovate, dark olive.— 111.

iv. 174, t. 594.

In the Coast Ranges and near the sea, from Santa Barbara (Nuttall) to Oregon.

51. C. Frescottiana, Boott. Stem 2 or 3 feet high, smooth, leafy at base

:

leaves 4 lines broad, about equalling the stem : bracts without sheaths, the lower

foliaceous and much exceeding the stem : spikes 6 to 10, cylindrical, sessile, the

male 1 or 2, 1 to 2^ inches long and a line thick, the rest female, 2| to 4 inches

long and 1 1 to 2J lines thick, contiguous, erect or drooping, the upper male at top :

scales purple, pale in the middle, ovate or obovate, obtuse or emarginate, roughly

cuspidate : perigynium broadly ovate (when young obovate), rostellate with an
emarginate beak, divergent, nerved, longer and broader than the scale : nutlet

chestnut-colored, obovate, lenticular, much shorter than the perigynium.— 111. i. 45.

t. 115. G. Barbarce, Dewey, Am. Journ. Sci. 2 ser. xxxi. 24.

Banks of streams at Santa Bai'bara {Parry) ; also in the island of Hawaii.

C. ScHOTTii, Dewey, 1. c. 25, an imperfectly defined species from Santa Barbara {ParnJ),
would appear to belong here. The spikes are cylindrical, very slender, tlie male 3 to 5, and 3

inches long, the female 3 or 4 and 4 to 8 inches long, loosely flowered, unequally peduncled :

bracts foliaceous, with long sheaths ; leaves and bracts glaucous : scales dark red, oblong, obovate,

scarcely acute : fruit abortive.

C. Watsoni, Olney, Bot. King Exp. 370, is founded upon specimens too young for satisfactory

description. The stem is 18 inches high, shorter than the upper leaves ; spikelets 7, the male 4,

the uppermost largest and the i-est short, all aggregated ; scales claret-colored, lanceolate, hispid,

aristate, ciliate at the apex, the male 3-nerved : perigynium deeply cleft, the bifid beak spieading

and slightly hairy. Collected at the base of the Washoe Mountains, near Carson City, Nevada,
Watson.

* * Stigmas 3.

•J- Perigynium beakless or short-beaked, the orifice entire or emarginate.

++ Pemgynium smooth.

52. C. livida, Willd. Stoloniferous, glaucous: stem 4 to 17 inches high, ob-

tusely angled : leaves rigid, 1 to 1 J lines broad, shorter than the stem : bracts clasp-

ing or sheathed, the lowest equalling or slightly exceeding the stem ; sheaths 2 to 4

lines long : spikes 2 to 4, oblong, erect, the uppermost male, 5 to 12 lines long and

^ to 1 line thick, mostly peduncled, the female 1 or 2 (rarely none), 10-15-flow-

ered, 4 to 8 lines long and 2 to 2| thick, approximate, sessile or short-peduncled,

with rarely another Ijorne on a long radical peduncle ; scales more or less purple

with green midnerve and hyaline margins, ovate, obtuse, or the female sometimes

cuspidate : perigynium ovoid, with a straight obtuse entire point, obtusely 3-angled,

nerved, granular, rather exceeding the scale : nutlet ellipsoidal, 3-angled, pro-

duced at base, chestnut-colored, two-thirds as long as the perigynium : base of the

style enlarged.— Schkuhr, Car. fig. 211 ; Boott, 111. ii. 78, t. 214, 215. C\ Gray-

ana, Dewey, 1. c. xxv. 141, t. S, tig. 59.

In sphagnous swamps near Mendocino City, Bolander, n. 4745. From Sitka and subarctic

America to the northern Atlantic States ; also in uortlierii Eurojie.
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53. C. laxiflora, Lam., var. plantaginea, Boott. Cespitose : stem 12 to 18

inches high, slender, sharply angled : radical leaves 6 to 18 inches long, 5 to 7 lines

broad, the caiiline and lower bracts 3 or 4 lines broad, shorter than the stem, the

sheath of the latter 1 to 2^- inches long : spikes 4 or 5, pale, cylindrical, an inch

long or more, the male single, the female loosely flowered, 1 or 2 lines thick, the

upper contiguous on enclosed peduncles, the rest remote and the lowest sometimes

radical on long exserted peduncles ; scales hyaline with green midnerve, ovate, ob-

tuse or acute or cuspidate : perigynium ellipsoidal, acute at each end, obtusely

angled, erect or curving outwards at top, with entire hyaline orifice, many-nerved,

longer or shorter than the scale : nutlet chestnut-colored, obovoid, 3-angled, punc-

tate.— 111. i. 37. C. plantaginea, Schk. Car. hg. 195, not Lam.

Mendocino County {Bolander, n. 4747); Washington Territory {Lyall), and in the Atlantic

States. The species is frei^uent eastward, under numerous forms, from Canada to Floiida and
Texas.

54. C. podocarpa, R. Br. Stoloniferous : stem 1 to 2| feet high, slightly

scabrous above and often cernuous : leaves 1 to 3 lines broad, shorter than the stem,

the upper the longest : bmcts foliaceous, without sheaths, the lowest and sometimes

the lower two equalling or exceeding the stem ; auricles purple, oblong, rarely

clasping and sheath-like : spikes 3 to 6, ellip.soidal, oblong-cylindrical or clavate, |
to 1 inch long, 3 lines thick, the male single (rarely 2), the female (the upper one

sometimes male at top) approximate, sessile or shortly peduncled, or all remote

and more or less peduncled and the lowest pendulous on a long smooth subradical

peduncle 6 or 7 inches long ; scales purple, oblong or lanceolate, sometimes unequally

emarginate, acute or roughly awned : perigynium blotched with purple, oval or

ovate, gradually or abruptly ending in a minutely bidentatts oritice or cylindrical

beak, compressed above, triangular below, obscurely nerved excepting the two in-

tramarginal veins, equalling or shorter than the scale ; nutlet loosely inclosed in

and much smaller than the perigynium, obovoid-triangular or lenticular, stipitate,

olive-colored : stigmas 3 or 2. — Hook. Fl. Bor.-Am. ii. 224, t. 224, and III. iv. 197.

C. ynaa-ochceta, Meyer, Car. Nov. 224, t. 13. C. spectabilis, Dewey, 1. c. xxix.

248, t. 10, fig. 76.

In the Sierra Nevada, from the head of Kern River {Rothrock, n. 302) and northward, to

Alaska ; also in nortlieastern Asia. Very variable in the dimensions, form and position of the

spikes and in the length of the beak. In one Californian specimen (Brewer, u. 1773*) the stig-

mas are 4 or 5, in another (Brewer, n. 2319) the perigynia are staminiferous.

55. C. Ra3moldsii, Dewey. Stoloniferous : stem 1 to 3| feet high, sharply

angled : leaves glaucous, 3 or 4 lines broad, flat with revolute margins, rather ab-

ruptly tapering to a triangular apex, shorter than the stem : bracts without sheaths,

foliaceous, the lowest about equalling the stem ; auricles purple, round or oblong :

spikes 3 to 6, oblong or obovoid, the male single, 4 to 9 lines long, sessile, the female

6 to 8 lines long and 3 or 4 thick, sessile or short-peduncled, contiguous or the

lowest 2 to 2| inches distant on a peduncle 1 to 1^ inches long, occasionally com-
pound at base, the upper often staminate at top ; scales purple, or pale in the mid-
dle and on the margins, oblong or ovate, acute or acuminate : perigynium divergent

and deciduous, pale yellow, obovoid, ventricose, obtusely 3-angled, abruptly rostel-

late with a purple emarginate beak, nerved, longer and broader than the scale :

nutlet triangular-obovoid, the sides concave below, olive-colored.— Am. Journ. Sci.

2 ser. xxxii. 39.

In the Sierra Nevada, at 8,000 to 12,000 feet altitude, from Mount Dana to Silver Valley ; also

iu Washington Territory (Lyall), and from Wyoming Territory to Northern Utah.

56. C. serratodens. Stem 1 to 1^ feet high, smooth : leaves 1^ lines broad,

shorter than the stem ; lower sheaths sparingly fibrous-i'eticulate : bracts foliaceous,

clasping, narrow, the lowest exceeding the stem and the next its spikelet ; auricles

oblong, purple, separated or united : spikes 3 or 4, the male single, clavate, 1 to 1

1
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inches long, the female 2 or 3, oblong or the lowest clavate, ^ to 1 inch long, the

uppermost contiguous to the male spikelet, the others ^ to 1 inch distant, sessile
;

scales reddish cliestnut, clasping at base, ovate or lanceolate, acute, the female

rough-awned : perigynium (young) olive-colored, elliptical, acute at base, tapering to

a slightly scabrous bidentate beak with spreading hispid teeth, smooth, granular,

obscurely nerved, longer than the scale.

Fi-om California ; in herb. Olney, but locality and collector not stated.

++ ++ Perigynium pubescent.

57. C. Richardsoni, E. Br. Stoloniferous : stem 6 to 12 inches high, obtusely

angled, scabrous : leaves rigid, |^ to 1 line broad, shorter than the stem : bracts

sheathing, with a very short subulate scarious-margined free apex ; sheaths purple,

1 to 4 lines long : spikes 2 to 4, purple and green, oblong-cylindfical or clavate,

contiguous or subremote, the uppermost male and peduncled, 4 to 12 lines long

and 1 or 2 thick, the female 4 to 9 lines long and 2 thick, on enclosed or slightly

exserted peduncles, sometimes compound ; scales membranous, purple, pale in the

middle and with broad hyaline margins, ciliate at top, the male oblong and obtuse,

the female ovate or lanceolate, clasping : perigynium pale green, obovoid, unequally

3-angled, attenuate at base, abruptly rostellate with an entire hyaline orifice, mem-
branous, pubescent, nerveless, shorter and narrower than the scale : nutlet con-

formed to the perigynium : style enlarged at base.— Boott, Hook. Fl. Bor.-Am.

t. 223, and 111. ii. 100, t. 298.

In the Red Mountains, Mendocino County {Bolander, n. 6478) ; eastward from Arctic America
to Illinois and New York.

C. Pbnnsylvanica, Lam., with a range from Arctic America to the Southern States and also

found on the Rocky Mountains, is very likely to occur in California. Stem 6 to 12 inches high :

lower sheaths fibrous-reticulate : bracts without sheaths, scale-like, the lowest rarely subulate and
equaUiug the stem : spikes 2 to 4, green and purple, the male sometimes female at top, the upper
female contiguous, the lowest sometimes subradical and long-peduncled : perig3'nium globose,

abruptly conically beaked, with an obliquely cut entire or bidentate orifice, i)roduced at base,

nerveless, about equalling the ovate acute or cuspidate purple scale : nutlet globose, tapering to

the base : style enlaj-ged at base.

C Rossri, Boott, of Oregon, may reach California. Stem capillary, 6 to 9 inches high, sca-

brous : lower biucts sheathed, shorter than the peduncles : spikes 4 or 5, pale, the female with 3

to 6 alternate flowers, the upper close to the male, the lower remote, unequally long-peduucled :

perigynium ellipsoidal, long-beaked, bifid, sti{)itate, nerveless, about equal to the lanceolate acute

or cuspidate scale : nutlet subtriangular-globose. Referred to C. Pemisylvanica by Boeckeler.

58. C. globosa, Boott. Stoloniferous : stem 4 to 1 6 inches high, very slender,

scabrous, clothed at base with reddish purple sheaths that break iip into thread-

like fibres : leaves firm, 1 or 2 lines broad, the lower longer than the stem : lower

bracts short-sheathed, longer than their spikelets : spikes 4 to 6, the male cylindrical,

|- to 1 inch long and a line thick, the female oblong, loosely 2 - 9-flowered, 3 to 6

lines long and 2 thick, the upper sessile, close to the male and staminate at top, the

others remote and pedunculate, the lowest on a rough capillary subradical peduncle

a foot long or less ; scales 1- and 3-nerved, oblong or lanceolate, acute or cuspidate,

purple with green midnerve and hyaline margins : perigynium more or less purple,

globose, produced at base, abruptly beaked with a bidentate hyaline-margined orihce,

coriaceous, nerved, hirsute-scabrous, broader than the scale : nutlet chestnut-colored,

oblong or globose, obtusely 3-angled, slightly produced at base.— Trans. Linn. Soc.

XX. 125, and 111. iv. 188.

In the Coast Ranges (Santa Barbara, Brewer, to Oakland among redwoods, Bolander), and in

the Sieri-a Nevada, from the Yosemite Valley northward.

59. C. brevipes. Cespitose and rootstock creeping : stem 6 inches high, ob-

tusely angled, slightly scabrous, several-leaved at base, the reddish purple sheaths

breaking up into separate hbres : cauline leaves 1 or 2 lines broad, tapering to a

sharp triangular scabrous summit, shorter than the stem : bracts without sheaths.
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one or two of the upper exceeding tlie stem : spikes 3 or 4, rather loosely few-flow-

ered, the one male linear-oblung, 3 to 5 lines long, erect or oblique, the female

oblong, 2 to 4 lines long, the upper contiguous to the male and short-peduncled, the

lowest remote or subradical on a peduncle an inch long or less ; scales purple on the

side, pale in the middle, 1 - 3-nerved, obtuse, acute or more or less roughly cuspi-

date, the male oblong, the female broadly ovate, clasping at base : perigynium cori-

aceous, hispid, triangular-subglobose, much attenuate at base, conically beaked, the

beak straight or bent with a minutely bidentate orihce, obscurely striate on the lower

half, longer or shorter than the scale : nutlet triangular-ovoid.

In the Sieii-a Nevada ; Lake Tahoe to Bear Valley, Kellogg.

60. C. hirtissima. Stem 15 to 18 inches high, obtusely angled, smooth

:

leaves pale, flat, the cauline 1 to li lines broad, somewhat 3-nerved, about half

the length of the stem, hairy beneath, ciliate on the margins ; sterile leaves 9

inches long and 4 to 6 lines broad : bracts foliaceous, exceeding the spikes, the lower

with hairy sheaths 1 to 3 inches long : spikes 2 to 4, the male oblong or clavate, ^
to l\ inches long, commonly female at top and rarely at bottom ; female 2, rarely 3,

cylindrical, f to 1 ^ inches long, rather loosely flowered, the upper close to the male
and subsessile, the rest remote, on erect peduncles 2^ to 4| inches long ; scales mem-
branous, very pale ferruginous with broad hyaline margins, obovate or orbicular,

obtuse, ciliate on the margins, the lower abruptly hispid-awned, the upper and the

male mucronate : perigynium olive-color, hirsute with stifl" white hairs, triangular,

ellipsoidal or obovoid, acute at base, abruptly ending in a stout cylindrical minutely
bidentate beak, the lower shorter than the scale, the upper about equalling it : nutlet

olive-colored, obovoid, stipitate, punctate.

In the Sierra Nevada, Kellogg.

61. C. triquetra, Boott. Stem 5 to 18 inches high, slightly scabrous : leaves

pale, 1 to 2^ lines broad, equalling or shorter than the stem : lower bracts sheathed,

equalling the stem, or the lowest remote and shorter : spikes 3 to 5, oblong, the male
9 lines long and 1 thick, subsessile, the female 6 to 9 lines long and IJ or 2 lines

thick, erect, the upper approximate, the lower on enclosed peduncles or the lowest

remote on a long-exserted peduncle, all with abortive flowers at top and the lowest

also at bottom ; scales pale chestnut, ovate, mucronate, acute or obtuse, with hyaline

margins : perigynium pale, covered with long white hairs, ellipsoidal, sharply trian-

gular, acute at each end, with a very short bidentate beak, 1 - 4-nerved on one or

more of the sides, longer and broader than the scale : nutlet dark chestnut, con-

formed to and tilling the perigynium. — Linn. Trans, xx. 126, and 111. iv. 219,

t. 417. G. monticola, Dewey, 1. c. xxxi. 26, and Bot. Mex. Bound. 229.

Mountains east of San Diego [Parry) ; Matilija canon, near Ojai {Peckfiain); first collected by
Nuttall, probably near Santa Barbara,

•*- -i- Beak of perigynmm more or less elongated.

++ Beak emarginate or obliquely truncate.

62. C. polymorpha, Muhl. Rootstock creeping : whole plant densely granu-

lar : stem 1 to 1^ feet high, sharply angled, smooth, clothed at base with lanceolate

purple leafless sheaths : leaves rigid, 1 or 2 lines broad, with revolute margins, much
shorter than the stem ; lower sheaths fibrous-reticulate : bracts of the female spikes

sheathed, exceeding their spikes but shorter than the stem ; sheaths 3 to 12 lines

long : spikes 2 to 4, cylindrical, purple, the male 1 or 2, rarely 3, 6 to 15 lines long

and 1 or 2 thick, the uppermost the largest, and the lowest subtended by a clasping

bract equalling or exceeding the stem ; female spikes 10 to 16 lines long and 2 to 4
thick, the upper sometimes male at top, loosely flowered at base, the lowest often

remote on a short subradical peduncle, rarely compound ; scales purple with hyaline

margins, the male obovate-oblong, obtuse, the female broadly ovate, obtuse or rarely
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acute, 3-nerved at base : perigjTiium olive-colored, triangular-ellipsoidal, turgid,

abruptlj'^ ending in a cylindrical purple beak with an obliquely cut entire conspicu-

ously hyaline orifice, nerved, divergent, longer than the scale : nutlet olive-colored,

triangular-obovoid.— Boott, 111. i. 21, t. 57. C. Halseyana, Dewey, Am. Journ.

Sci. xi. 313, t. N, fig. 43.

Swamps near Mendocino City (Bolandcr, n. 4741) ; also eastAvard from Massachusetts to Penn-
sylvania.

63. C. amplifolia, Boott. Stem 2| to 3| feet high, sharply wing-angled, sca-

brous : leaves lanceolate, exceeding the stem, 5 to 8 lines broad : bracts 4 or 5 lines

broad, the lower two longer than the stem, the lowest sometimes with a sheath J
to 1 inch long : spikes 5 to 7, cylindrical, the one male purple and peduncled,

2 to 3| inches long and 2 lines thick, the female ferruginous, 1| to 3| inches long

and 2 or 3 lines thick, the upper subsessile, the lower peduncled, densely or at base

loosely flowered, the lowest occasionally remote on a scabrous peduncle 6 to 14 lines

long ; scales purple, pale in the middle, membranous, 3-nerved, oblong, the male
obtuse or short-cuspidate, the female emarginate, with a longer cusp : perigynium
membranous, ferruginous, ellipsoidal, ventricose, glabrous, abruptly beaked, the beak
pale below and purple above with an oblique entire hyaline orifice, nerveless, reticu-

late, divergent, longer and broader than the scale : nutlet triangular-ellipsoidal,

chestnut-colored with pale angles, apiculate with the enlarged base of the style.—
Hook. Fl. Bor.-Am. ii. 228, t. 226, and 111. i. 17, t. 48.

In tlie SieiTa Nevada ; Mariposa Grove (Bolander, n. 5011); Plumas County {Mrs. Austin)
;

northward to Oregon and Northern Idaho.

64. C. Cherokeensis, Schwein. Stem 1 to 3| feet high, slender above, smooth :

leaves flat, 1 1 to 2 lines broad, firm, shorter than or equalling the stem : lower bracts

sheathed, sometimes equalling the stem ; sheaths 1 to 1^ inches long : spikes 5

to 11, pale, oblong-cylindrical, the 2 or 3 male 8 to 20 lines long and \ ^o \ line

thick, the upper largest and rarely female at base, the lowest bracted ; female spikes

3 to 9, 6 to 20 lines long and 3 or 4 thick, sometimes male at top, remote, the upper-

most often sessile, the rest exsertly peduncled and nodding, simple or the middle

spike of 2 or 3 clustered spikelets ; lower peduncle 2 or 3 inches long, setaceous,

scabrous ; scales lanceolate, the male obtuse, the female acute, acuminate or hispidly

cuspidate : perigynium membranous, pale straw-color, ovoid or lanceolate, attenuate

to a short beak with an obliquely cut entire hyaline orifice, inflated, obsoletely

nerved, smooth or sparingly toothed on the upper margins, longer and broader than

the scale : nutlet triangular-obovoid with concave sides, loosely invested by the peri-

gynium and half as long, punctate.— Schwein. & Torr. Mon. Cyp. 369, t. 25, fig. 1

;

Drej. Symb. 25, t. 12 ; Boott, 111. i. 31, t. 79. G. Christyana, Boott, Bost. Journ.

Nat. Hist. v. 115.

On Santa Rosa Creek
(
Thurher) ; eastward, from Alabama to Texas.

65. C. Whitneyi, Olney. Whole plant except the perigynium and scales

whitish or glaucous pubescent, the sheaths densely so : stem 1 to 3 feet high, erect,

acutely triangular : leaves 3 or 4 lines wide, shorter than the stem : bracts shorter

or the lowest a little longer than the stem : spikes 4, rarely 3 or 5, erect, whitish

green, the terminal male (rarely 2), oblong or cylindrical, rarely peduncled, the rest

female, without sheaths, rather loosely flowered, oblong, contiguous, the lowest

peduncled, rarely remote on a very long-exserted peduncle ; scales membranous,
ovate, cuspidate, ciliate at the apex, 3-nerved, green in the middle : perigynium

oval, acutely 3-angled, rostrate with slightly oblique emarginate hyaline orifice,

nerved, smooth, longer than or equalling the scale : nutlet ovate, acutely trique-

trous, conformed to and nearly as long as the perigynium, dark chestnut-colored.—
Proc. Amer. Acad. vii. 394.

In the Sierra Nevada, on dry hillsides ; Mariposa to Calaveras Counties, Brevxr, Bolander.
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66. C. Sartwelliana, Olney, 1. c. 396. Stem 2 or 3 feet high, glaucous and

the whole plant pubescent, the sheaths densely so : bracts without sheaths, the lower

exceeding the stem, or the lowest sometimes sheathed, remote and sterile : spikes 5

or 6 (rarely 4 or 8), chestnut-colored, cylindrical and erect, densely flowered, the

terminal one male (or partially female), the rest female (or the upper one male at

top), approximate and sessile, subsquarrose, 1 to If inches long and 2 or 2| lines

thick : perigynium chestnut-colored, obovoid, triquetrous, abruptly beaked with an

obliquely cut entire orifice, pubescent or densely tomentose, broader and longer or

shorter than the chestnut-colored and green-nerved ciliate and pubescent cuspidate-

lanceolate or ovate scale : nutlet conformed to the perigynium, triquetrous with the

angles ribbed.

In the Yosemite Valley {Brewer, n. 1636 ; Bolavder, n. 6221) ; allied to C. scabrata, Schwein.,

and G. amplifolia, Boott.

++ -H- Beak hidentate.

= Perigynhim smooth.

67. C. Cinnamomea, Olney, 1. c. Stem 1| to 2 feet long, erect, with short

and narrow scabrous leaves, the rudimentary ones dark purple : bracts sheathing,

longer or shorter than the stem, the inner sides of the sheaths ferruginous and sca-

brous : spikes 3 to 5, erect, 1 to 1 1^ inches long, the terminal one male, cinnamon-

colored, fusiform and long-peduncled, the rest female (the upper rarely male at top),

cylindrical, densely flowered, the upper approximate, the lower on long-exserted

peduncles, attenuate and loosely flowered at base, the lowest remote : scales cinna-

mon-colored, green in the middle, membranous, ovate, obtuse, ciliate at top : peri-

gynium elliptical, 3-angled, green, rostellate with the bidentate oritice ciliate within,

glabrous, nerved, longer and broader than the scale : nutlet obovate, 3-angled.

In swamps on the Red Mountains, Mendocino County, Bolnnder, n. 6477. Belonging to the

Dchilcs group, and agreeing with the eastern C. Sullivantii, Boott, in its erect fertile spikes, and
with C. glabra, Boott, iu its sharply 2-toothed prominently nerved and smooth perigynium.

68. C. Mendocinensis, Olney, ined. Stem very slender, rather obtusely

angled, smooth : leaves 2 to 2|^ lines broad, flat, the upper about equalling the stem:

bracts clasping and sheathed, the lowest and often the next above exceeding the

stem, the uppermost shorter than its spike ; sheaths 2 or 3 inches long : spikes 3

or 4, chestnut-colored, linear, erect, 1 to 1^ inches long, the male single, the female

loosely flowei'ed, the uppermost sessile, close to the male and often of equal height,

the rest approximate or the lowest |^ to 2 inches distant on a capillary mostly en-

closed peduncle ; scales membranous, chestnut-colored with scabrous green keel and

scarious ciliate margins, the male oblong-obovate, obtuse or short-cuspidate, the

female oblong or ovate, acute or cuspidate, 1 - 3-nerved : perigynium triangular-

ellipsoidal, rostrate, with bidentate beak and the obtuse hyaline teeth ciliate, smooth,

nerved, a little longer than the scale : nutlet triangular-obovoid.

In swamps near Mendocino City, Bolander, n. 4701. Named by Mr. Olney, but without de-

scription.

69. C. luzulina, Olney, 1. c. 395. Rootstock creeping : stem 7 to 12 inches high,

leafy at base, obtusely angled, smooth : leaves short, 2 to 4 inches long and 3 lines

wide, smooth, flat, the lower recurved : bracts shorter than the stem ; sheaths ^ to 1

inch long • spikes 4 or 5, rarely 6, dark ferruginous, the upper contiguous, short-

oblong and densely flowered, sessile, the terminal one male, the lower female bracted

and long-sheathed, the lowest sometimes remote and long-peduncled ; scales ovate,

obtuse, chestnut-colored with pale green midnerves, ciliate : perigynium oblong-oval

or ovate, with bifid serrate beak, glabrous, obsoletely nerved, shorter than the scale

:

nutlet obovate.

In sphagnous swamps near Mendocino City, Bolander, n. 4740. Allied to C praxox, Jaeq., of

Europe and western Asia,
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70. C. Inznlaefolia- Stem 2 or 3 feet high, curving at top, ol)tusely angled,

smooth, 1- or 2-leaveJ at or below the middle, many-leaved at base : leaves lance-

linear, 4 to 10 inches long and 2 to 4 lines broad, acuminate to a sharp rough tri-

angular apex, much shorter than the stem : bracts sheathed, tapering to a short sharp

point, shorter than the peduncles ; sheaths 2^ to 3 inches long, enlarging upward :

spikes 3 to 6 (usually 6), the male 1 to 3, clavate or obovoid or ellipsoidal, 3 to 9

lines long and 1 to 3 thick, often crowded so closely as to appear a single one, rarely

female at top or at bottom, the female 3 to 5, clavate, 6 to 14 lines long and 2 or 2^
thick, the upper often sessile at the base of the male and occasionally overtopping

them, the others or all remote on exserted scabrous peduncles 2 to 6 inches long,

rather loosely flowered at base , scales purple or pale on the midnerve, oblong or

ovate or lanceolate, ciliate, obtuse or acute or roughly cuspidate : perigynium tawny
or purple, membranous, compressed-triangular, oval to lanceolate, acuminate to a long

cylindrical bidentate beak, the orifice not hyaline, stipitate, often curving outward

at top, smooth, slenderly nerved, slightly serrate on the upper margins, longer and
broader than the scale : nutlet olive-colored, triangular-obovoid, stipitate, loosely

invested by the perigynium and not half its length.

In the Sierra Nevada, at high altitudes, from above Yosemite Valley to Ebbett's Pass and
northward, Brewer, n. 1701, 2019, 2131 ; Bolander, n. 6210, 6219 ; Kellogg.

71. C. fulva, Good., var. Hornschuchiana, Boott. Stem slender, 1 to 2i
feet high, smooth : leaves flat, a Hue broad, much shorter than the stem : bracts

sheathing, the lower exceeding their spikes ; sheaths | to 1 inch long : spikes 3 to 6,

chestnut-colored, the male 1 or rarely 2, cylindrical, 6 to 9 lines long, the female

oblong, 3 to 6 lines long, densely flowered, the upper usually close to the male and
often male at top, the rest approximate or remote on short peduncles or the lower

peduncle longer (an inch long) ; scales chestnut-colored with hyaline margins, ovate,

obtuse or rarely acute : perigynium membranous, obtusely and unequally triangular-

ellipsoidal, with a scabrous hyaline-toothed beak, smooth, nerved, divergent, longer

than the scale: nutlet chestnut-colored, triangular-obovoid.— 111. iv. 137, t. 443.

C. Hornschuchiana, Hoppe. C. speirostachya, Smith ; Eng. Eot. t. 2770.

In the Yosemite Valley, at Inspiration Eocks, and in the Mariposa Grove [Bolaiider, n. 4905,

4995) ; also in Newfoundland, and in Euiope.

= = Perigyriium hirsute.

72. C. filiformis, Linn., var. latifolia, Boeckeler. Stoloniferous : stem 1 to 2J
feet high : leaves flat, 1 or 2 lines broad, often exceeding the stem ; lower slieaths

tibrous-reticulate, scabrous on the outer sides : bracts M'ithout sheaths or the lowest

with a sheath 2 inches long or less, those of tlae female spikes exceeding the stem :

spikes 3 or 4 (rarely 6), purple, the male 1 to 4, liiiear, sometimes female at top, the

upper the largest, 16 to 26 lines long, more or less pedunculate, the lower sessile

and the lowest setaceously bracted ; female spikes 2 to 4, oblong or cylindrical, \
to 2 inches long and 3 or 4 lines thick, often male at top, densely flowered, remote

and sessile, or the lowest peduncled, loosely flowered at base, and rarely compound
;

peduncles scabrous, 2 lines to 2 inches long ; scales purple, pale in the middle,

lanceolate to ovate or oblong, acute, ciliate at top or roughly cuspidate, 1 — 3-nerved :

perigynium olive-colored, coriaceous and hispid, ellipsoidal or ovoid, obtusely angled,

turgid, abruptly ending in a short bicuspidate beak with divergent scabrous teeth,

nerved, broader and usually shorter than the scale : nutlet chestnut-colored, triangu-

lar-ellipsoidal or obovoid, stipitate : style often contorted. — Linnaea, xli. 309. C.

Uinuginom, Michx. ; Boott, 111. i. 48, t. 129. C. pellita, Muhl. ; Schk. Car. 84,

fig. i49, 150.

Var. sexnatorhyncha. Spikes 4, cylindrical, the male 2, the others female,

contiguous ; lower male scales obtuse, rounded, the upper apiculate, the lower female

lanceolate and the upper ovate, acute : perigynium ovate, emarginate-bidentate, pale
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at base, the beak purple, very rough with long hairs, shorter or a little longer than

the scale : nutlet oval. — C. (ematofhyncha, Desv, ; Gay, Fl. Chil. vi. 224, t. 73,

fig. 22 ; Boott, 111. i. 67, t. 183, tig. 1.

In the Sierra Nevada, Yosemite Valley and Mariposa Grove (Brewer, Bolandcr) ; abundant in

Mono Valley (Breicer, n. 1814), and also collected in alkaline soil in Tulare plain, Breicer, u.

1592. Both the typical form (which is also European) and the variety latifolia are frequent from

Arctic America to the noithern Atlantic States, the variety on the west ranging southward to

New Mexico, Utah, Nevada and California. Van aimaiorhpncha has been collected in the Maii-

posa Grove, and in the Jordan Valley, Utah, and is also Chilian.

73. C. gynodynama, Olney, Cespitose : stems 10 to 18 inches high, leafy and

with long sheaths : leaves flat, ciliate, much shorter than the stem : bracts involute,

ciliate, the lowest nearly equalling or shorter than the stem: spikes 4 or 5, erect,

cylindrical, ferruginous, the terminal one male, female at the top or often in the

middle or at base, the rest female, the upper far overtopping the male, the lowest

remote, long-sheathed, peduncled ; scales ovate, membranous, ciliate, mucronate or

acute, chestnut-colored, pale in the middle : perigynium elliptical, olive-colored,

the purple summit covered with long white hairs, glabrous at base, the beak bifid,

slightly nerved at base, broader and shorter than the scale : nutlet obovate, olive-

colored.— Proc. Amer. Acad. vii. 394.

In swamps near Mendocino City, Bolander, n. 4700.

^- ^- -I- Perlgrjnlum large and injlated, the elongated heak mostly deeply biciis-

jndate.

74. C. taichocarpa, Muhl., var. imberbis, Carey. Stem 2 or 3 feet high,

smooth : leaves 1 to 3 lines broad, the lower sheaths fibrous-reticulate : bracts of the

female spikes foliaceous, exceeding the stem, all or only the lower with sheaths 2

to 8 or rarely 16 lines long : spikes 5 to 12, cylindrical, erect, alternate or the upper

ones crowded, the male 3 to 9, ferruginous, linear, 4 to 18 lines long and 1 or 1^

thick, the lowest 1 or 2 bracteate; female spikes 2 to 4, 1^ to 2| inches long and

4 to 6 lines thick, approximate or remote, densely or loosely flowered and attenuate

at base, the upper rarely male at top, the lower on peduncles i to 2 inches long

;

scales purple with green midnerves and broad hyaline margins, ovate or lanceolate,

acute or hispidly cuspidate : perigynium smooth, ovoid or lanceolate, tapering to a

long deeply bicuspidate beak with the scabrous lanceolate lobes membranous on the

margins, strongly nerved, longer than the scale : nutlet tnangular- ovoid, olive-

colored.— Gray's Manual, 597; Boott, 111. i. 58, t. 152, the typical form, with

pubescent perigynium and very scabrous stem.

In swamps at Cahto, Long Valley, Mendocino County, Bolander, n. 4689. In the Atlantic-

States from Canada to Georgia, and westward from the Saskatchewan to Colorado and Utah.

75. C. monile, Tuckerman. Stem rather slender, 1 to 2h feet high, sharply

angled, scabrous : leaves 1 or 2 lines broad, flat, shorter than the stem, the lower

sheaths sparingly fibrous-reticulate : bracts longer than the stem, the lowest rarely

with sheaths 2 to 4 lines long : spikes 3 to 6, elongated, cylindrical, the male 2 to 4

(usually 3), 1 to 2| inches -long and 1 or H lines thick, sometimes female at top,

the lowest setaceously bracted ; female spikes 2, rarely 1 or 3, terete, 1 j to 2|^ inches

long and 8 lines thick, remote, the upper rarely male at top, the lowest sometimes

attenuate and loosely flowered at base and nodding upon a peduncle 1^ inches long

or less ; scales purple, pale in the middle with hyaline mai-gins, ovate or lanceolate,

acuminate, 1 - 3-nerved : perigynium inflated, globular-ovoid, abruptl}'' contracted to

a cylindrical bidentate beak, glabrous, or the beak and lobes serrate, 8-10-nerved,

shining, longer or shorter and broader than the scale : nutlet chestnut-colored, tri-

angular-obovoid.— Boott, 111. i. 28, t. 72. C. Vaseyi, Dewey, Am. Journ. Sci.

2 ser. xxix. 347, a form with the teeth of the beak serrate.

Ostrander's Meadow, Bolandcr, n. 6211. From subarctic British America to the noi-thern

Atlantic States. A variety of C vesicaria according to Boeckeler.
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76. C. vesicaria, Linn. Rootstock creeping : stem 1 to 3| feet high, sharply-

angled, scabrous : leaves 2 or 3 lines broad, the upper exceeding the stem ; sheaths

tibrous-reticulate : bracts exceeding the stem, the lowest rarely with sheaths 2 to 9

lines long: spikes 3 to 8, the male 2 or 3, contiguous, 1 to If inches long and
1 to 1| lines thick, the lowest setaceously bracted ; female spikes 2 or 3, rarely 4,

an inch or two long, 4 to 6 lines thick, oblong or cylindrical, approximate and
densely flowered or the lowest remote and loosely flowered at base, the upper sessile,

the lower on nodding peduncles :^ to 1^ inches long; scales membranous, purple,

pale in the middle with hyaline margins, the male linear-oblong, broadest near the

top, acute, the female ovate or lanceolate, acute or acuminate, not awned : perigyn-

ium straw-colored, ovoid-conical or subgiobose-ovoid, obtusely angled, gradually

tapering to an obliquely ciit bidentate beak, glabrous, shining, nerved, ascending,

longer and broader than the scale : nutlet chestnut-colored, triangular-obovoid, punc-
tate : style contorted.— Schk. Car. fig. 106.

Var,
ft,

Boott. Leaves and bracts much longer : perigynium conical, the beak
very long and teeth minute : scales ciliate at top.— 111. iv. 162, t. 537.

Var. y. Leaves and bracts much exceeding the stem : male spikes 2, rarely 3,

|*to If inches long, the female 1 to 3, f to l^ inches long, the lowest short-pedun-

cled ; scales purple, broadly hyaline on the upper margins and at tlie summit, obtuse,

the female ovate : perigynium purplish at top, broadly ovoid, abruptly contracted to

a longer or shorter minutely bidentate beak, the length of the scale : stigmas very
rarely 2.

The typical form, of Europe and Kamtschatka, rarely found in North America, has been col-

lected in the Yosemite Valley (Brewer, n. 1654 ; Bokuuler, n. 6200), and in Oregon. The first

variety, found by Lyall on Saturna Island, British Columbia, occurs also at Tomales Bay
(Bolander, u. 2303) ; and the second at Soda Springs on the Tuolumne, Breiocr, n. 1781.

77. C. utriculata, Boott. Stoloniferous, glaucous : stem stout, spongy at base,

2 to 3 feet high or more, smooth below the spikes : leaves closely nodose-reticulated,

2 to 6 lines broad, much exceeding the stem, carinate, the margins recurved : bracts

much longer than the stem, the lowest sometimes with sheaths ;| to 1 inch long

:

male spikes 2 to 5, linear, 1 to 4| inches long and a line thick, often female at top,

the lowest bracted ; the female 2 to 6, cylindrical, obtuse, | to 7J inches long and
4 to 8 lines thick, approximate or remote, the upper sessile, often conspicuously male

above and rarely at bottom, densely flowered, the lowest peduncled, often attenuate

and loosely flowered at base, sometimes compound
;
peduncles 8 lines to 10 inches

long ; scales membranous, purple, pale in the middle with hyaline margins, oblong

or lanceolate, acute or roughly awned : perigynium straw-colored, shining, smooth,

ellipsoidal, ovoid or globose-ovoid, inflated, gradually or more or less abruptly con-

tracted to a cylindrical bicuspidate beak, spreading or squarrose, nerved, broader and
mostly longer than the scale : nutlet triangular-obovoid, olive-colored : style con-

torted—Hook. Fl. Bor.-Am. ii. 221, and 111. i. 14, t. 39.

In the Sierra Nevada, frequent, from Fresno County northward ; eastward, from subarctic

British America to the northern Atlantic States, Colorado and Utah. Boeckeler (Linna?a, xli.

318) refei-s to this species C. Icevirosiris, Fries (Kunze, Suppl. i. 194, t. 49), of northern

Europe and Siberia, which is similar in most of its characters, but the bi-acts are described and
figured as about equalling the stem, and the scales as acute and not as awned.

78. C. pseudocypenis, Linn., var. comosa, Boott. Stem
1 J to 2^ feet high,

stout, very scabrous on the sharp angles : leaves rigid, nodose, 2| to 5 lines broad,

tapering to a long slender triangular apex, the upper exceeding the stem : bracts of

the female spikes much exceeding the stem, the lowest sometimes with a sheath

1 to 3| inches long, usually sheathless : spikes 4 to 6, densely flowered, the upper-

most male, linear, 1 to 3| inches long, often female at top or sometimes almost

wholly so ; female spikes 1| to 3 inches long and 4 to 7 lines thick, stout, cylindri-

cal, rarely male at top and compound at bottom, drooping or pendulous, approximate

or the lowest remote; peduncles 2 to 18 lines long, or the lowest 4 to 10 inches;
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scales pale or ferruginous, attenuate to a long hispid awn, the male linear-lanceolate,

the female lanceolate or oblong, shorter or with the awn longer than the perigynium

:

perigynium coriaceous, pale olive, ovate or lanceolate, unequally 3-angled,. stipitate,

attenuate to a very long slender bicuspidate beak (the smooth subulate lobes fecurved,

nearly a line long), strongly nerved, divergent or recurved : nutlet triangular-ellip-

soidal or obovoid, chestnut-colored. — 111. iv. 141. C. comosa, Boott, 111. i. 14, t. 38.

Swamps near San Francisco (Bolander, n. 2301) ; Oregon (Howell), and in the Atlantic States

from New England to Georgia and Louisiana. The typical European form occurs eastward from

the Saskatchewan to New England, and other forms prevail in South America, Australia, and

southern Asia.

Order CXIX. GBAMINE^. (By Dr. George Thurber.)

Flowers hypogynous, perfect or unisexual, in I - several-flowered spikelets con-

sisting of small" green or more or less scarious bracts imbricated in two ranks, the

lower and exterior pair in each spikelet called glumes. These are close together upon

the rhachis of the spikelet, one lower than and more or less embracing the other

(lower and upper glume). The proper flowers are inclosed in usually two bracts

{paleoe or palets), which together with their contents are termed a floret ; this is

stalked or sessile within the glumes, and persistent or deciduous. The lower palet,

usually quite different from the glumes in size, shape, texture and number of nerves,

is herbaceous, membranaceous, chartaceous, or coriaceous, or even indurated in fruit,

and frequently awned. The upper palet, usually wrapped within the lower, from

which it differs in texture and size, being often very delicate or hyaline, is 2-nerved,

mostly with infolded margins, usually smaller, sometimes much reduced or obsolete.

Opposite the upper palet are two (rarely three or sometimes wanting) very small hya-

line scales {perianth of some, also squamulce or lodiculoe), rarely longer than the

ovary. Stamens 3 (rarely 2 or 1, or 6 or more), with very slender filaments and

linear anthers, without prominent connective, versatile and pendulous
;
pollen some-

times purplish or reddish, mostly yellow. Ovary sometimes stipitate, smooth or

hairy above, with one erect anatropous ovule. Styles 2 (rarely 3), distinct, or partly

united below, stigmatic above with simple or branched hairs. Fruit erect, free, or

more or less adherent to the inclosing palets, the seed completely filling the pericarp

and adherent to it (a carj/opsis), or rarely quite free from and loosely surrounded

by it (forming a utricle). Seed erect, longitudinally furrowed, with a very thin

adherent testa. Embryo small, nearly globular, seated in a pit at the inner side of

the base of the albumen, which is farinaceous, or between farinaceous and horny.—
Tufted annual or perennial herbs, with terete usually hollow culms, simple or branch-

ing from the solid nodes, sometimes stoloniferous or rhizomatous. Petioles sheath-

ing the culm more or less closely, the sheath split usually its whole length on the

side opposite to the mostly long and narrow, often convolute-filiform blade ; at the

base of the blade is a more or less conspicuous scarious ligiile (stipule of some), some-

times appearing only as a cartilaginous ring or as a fringe of hairs. Inflorescence

very various, spicate or capitate, racemose or paniculate ; in a few genera, as Cen-

chrus, Coix, etc., the spikelets are surrounded by a hard bony involucre, formed by

a peculiar development of some portion of the inflorescence.
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Grasses are widely distributed from equatorial to arctic regions, some genera especially abundant
in the tropics, but the majority belonging to the temperate zones. In the number of individuals

they probably exceed all other flowering plants, while in the number of species the family stands
third, the first and second places belonging to Composites and Leguminosce. In usefulness to

man they easily take the first rank, as they are at the foundation of all agriculture, their herbage
affording the larger share of the food of animals, while their seeds supply, in the cereal grains,

the chief food of the world. Rice, Durra, Maize, Wheat, Rye, Oats, Barley, and Sugar-Cane,

need only to be mentioned to show the economical importance of the family. It is a singular fact

that the most useful of the family, those which furnish the cereal grains, are none of them known
with certainty in the wild state, even their native countries being in doubt. But few grasses

present marked pro])erties. Anthoxanthum, Hierochloe, and a few others, have a pleasant Va-
nilla-like odor, due to a princijjle like coumarin. Some oriental species of Andropo(jon afford in

their foliage the oils of Lemon-Grass, Citronella, and Geranium, and from the roots of another
species is obtained the perfume " Vettiver." The rhizomes of Triticum repens and of Ci/nodon

Dactylon have long had a reputation for usefulness in diseases of the bladder. The many uses

which the stems of species of Bambusa, the Bamboos, ai'e made to serve in China and other eastern

countries give them a high rank among the useful grasses. In ornamental gardening, besides

furnishing the carpet of verdure without which our gardens would lose much of their attrac-

tiveness, grasses play an important part. From tlie humble Festuca glauca, the striking blue
foliage of which is used for edgings, up to the stately Gyncrium argenteum, the Pampas-Grass,
the list of ornamental species and varieties is a long one.

In describing the structure of the spikelets, both Bentham and Hooker make use of different

terms from those here given. They designate the gluvics as " empty glumes," and the lo7ver paid
as the "flowering glunu»," while they have but a single "palet," which is our upper palet. The
usual terminology is here followed, as the one universally taught in our text-books, and as not
involving any theoretical views of the structure of the flowers. In the grouping of the genera of

this immense family into subgenera, or into tribes and subtribes, botanists dift'er widely, accord-

ing to the prominence given by the authors to particular characters. The arrangement here
presented is not made to express any views as to the relationship of the genera, but solely with
the object of leading the student to the genus by the most direct i>ath.

Tribe I. PANICACEiE. Spikelet articulated with the pedicel below the glumes, mostly
2-flowered : one flower fertile ; the staminate or barren floret, when present, below it.

Subtribe I. PANICEiE. Spikelets of one terminal perfect floret with an imperfect (stami-

nate or neutral) one below it, the latter often reduced to a single palet ; sometimes appear-

ing as if 1 -flowered by the suppression of the lower glume and the upper palet of the neutral

floret. Grain inclosed in the coriaceous or chartaceous palets of the perfect floret.

* Spikelets apparently 1 -flowered by absence of the lower glume, the palet of the neutral floret

taking its place,

1. Paspalum. Spikelets plano-convex, on one side of a flattened rhachis,

* * Spikelets 1^- or 2-flowered : lower floret staminate or neuter, of 1 or 2 palets,

2. Panicum, Spikelets without an involucre. Lower glume usually minute.

3. Setaria. Spikelets with an involucre of bristles proceeding from the pedicels,

4. Cenchrus, Spikelets inclosed, 1 to 3 together, in a hard bristly or spiny bur-like involucre.

Subtribe II. ANDROPOGONE^, Spikelets in pairs, very dissimilar, one rudimentary,
Palets of the fertile floret scarious, tliinner than the indurated glumes.

5. Ischaemum, Spikelets on one side of a single spike.

Tkibe II. PHALARIDEiE. Spikelets not articulated below the glumes, of one terminal per-

fect flower, or with two male or neutral or rudimentary florets below the perfect one.

Spikelets laterally compressed. Glumes sometimes united below.

* Glumes wanting : inflorescence panicled.

6. Leersia. Spikelets much flattened. Palets rigid. Stamens 1 to 3 or 6,

* * Glumes present.

-(- Spikelets 1-flowered, densely spiked : glumes equal, boat-shaped, strongly keeled.

7. Alopecurus. Glumes united at base. Lower palet awned, upper wanting.

8. Phleum. Glumes distinct. Lower j)alet awnless, upper piesent.

4- 4- Spikelets 1 - 2-flowered, panicled,

9. Beckmannia. Spikelets (ours 1 -flowered) crowded in two rows upon the branches.

-t- -1—1- Spikelets 3-flovvered, the lateral staminate or neutral : plant sweet-scented.

10. Hierochloe. Lateral florets staminate. Panicle loose.

11. Anthoxanthum. Lateral florets neutral, of a single awned hairy palet.
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i- -i- -i- +- Spikelets 3-flowered, the lateral reduced to a rudiment, the fertile coriaceous.

12. Fhalaris. Glumes boat-shaped.

Tribe III. POACEiE. Spikelet not articulated below the glumes, its rhachis articulated

above the glumes or continuous. Spikelets 1 - many-flowered. Lowest flower (with few

exceptions) perfect ; occasionally monoecious or dioecious ; terminal floret never more per-

fect than those below it. Axis of spikelet often terminated by an imperfect floret, which
is frequently reduced to a bristle or small point.

Subtribe I. AGROSTIDE^E. Spikelets 1-flowered, perfect, occasionally with a rudiment of

a second floret as an abortive pedicel. Callus, when manifest, often bearded. Awn, wlien

present, terminal or dorsal, not twisted. Lower palet usually thin. Inflorescence in open

panicles, or contracted and spike-like.

* Callus not manifest ; floret sessile within the glumes.

+- Spikelets of two kinds, in pairs or threes.

13. iEgopogon. One spikelet in a cluster perfect, the others staminate or neuter.

+- +- Spikelets alike and perfect.

14 Coleanthus. Spikelets in small umbellate clusters.

15. Vilfa. Spikelets in contracted panicles. Seed adherent to the pericarp (caryopsis).

16. Sporobolus. Spikelets in usually open panicles. Seed free from pericarp (utricle).

* » Callus present, the floret raised within the glumes on a short rounded or stalk-like base

+ Glumes long-awned.

17. Polypogon. Glumes much longer than the floret.

+- +- Glumes awnless (except in one Agroslis).

18. Agrostis. Lower glume slightly longer and exceeding the very thin blunt palets, the lower

of which is 3-5-nerved and sometimes awne<l on the back, the upjier often Avanting.

19. Gastridium. Glumes with a shining ventricose base. Inflorescence spike-like.

20. Cinna. Lower glume shorter. Floret distinctly stipitate. Lower palet short-awned below
tlie tip or awnless.

21. Muhlenbergia. Glumes variable, sometimes minute. Lower palet avvned from the apex.

Floret mostly bearded at base and early deciduous.

i- -i- +- Glumes longer than the floret, which has a more or less conspicuous tuft of hairs at base.

22. Vaseya. Awn terminal. No rudiment of a second flower.

23. Calamagrostia. Awn from below the tip of palet. Rudiment present and mostly bearded,

Subtribe II. STIPACE^. Spikelets strictly 1-flowered. Floret with a sharp-pointed callus,

deciduous. Lower palet involving the upper and the giain, coriaceous and indurated in

fruit and terminated by a (usually long) simple or triple awn.

24. Eriocoma. Awn simple, short, angled, caducous. Floret clothed with long silky hairs.

25. Btipa. Awn simple, long, twisted below.

26. Aristida. Awn triple, continuous or (rarely) articulated with the palet.

Subtribe III. CHLORIDES. Spikelets 1 -several-flowered (one or more of the upper florets

imperfect or rudimentary), in simple 1-sided spikes upon a jointless rhachis ; the spikes

racemed or digitate.

* Spikelets 1-flowered.

27. Spartina. S2>ikelets much flattened laterally, in two rows upon one side of a 3-cornered
rhachis. Spikes racemed.

* * Spikelets 2-flowered or more, one floret perfect, with two or more imperfect or neutral flowers

above it.

28. Bouteloua. Lower palet 3-cleft and 3-awned at apex. Imperfect flowers often reduced to

three awns.

29. Cynodou. Floret and rudiment awnless. Spikelets in digitate spikes.

* * * Spikelets 3 -several-flowered with more than one perfect floret.

30. Leptochloa. Spikes slender, racemed.

Subtribe IV. PAPPOPHOREiE. Spikelets 1 -many-flowered, perfect or staminate, in a
spike-like panicle. Glumes many- (3-9-) nerved, entire or 2-cleft, with the nerves often

excurreut as setae. Palets entire or 2-toothed, often awned.

31. Pleuraphis. Spikelets in threes at each joint of the rhachis, subtended by a haiiy tuft,

the middle one perfect, the others staminate.

Subtribe V. AVEISTACEiE. Spikelets panicled, 2 - several-flowered, the rhachis, often l)earded,

prolonged into an imperfect rudiment. Glumes mostly equalling or exceeding the flowers.
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Lower palet usually bearing on the back or between its teeth a twisted bent or straight
awn. Ovary sometimes hairy at top.

* Spikelets with two or more lower florets jierfect.

32. Danthonia. Spikelets several-flowered. Lower palet rounded on the back. Awn formed
from the three united middle nerves, proceeding from the cleft at the apex.

33. Avena. Spikelet 2 - several-flowered. Lower palet rounded on the back, 2-toothed at tip.

Awn from the midnerve only.

34. Trisetum. Spikelet 2 - several-flowered. Lower palet compressed and keeled, 2-toothed or
2-pointed at apex. Awn from near the cleft, from the midnerve only.

35. Aira. Spikelet 2-flowered, with or without a rudiment of a third flower. Lower floret

awned from near the base.

* * Spikelets 2-flowered, with one flower staminate.

36. Arrhenatherum. Lower flower staminate, awned ; uj)per perfect and usually awnless.
37. Holcus. Lower flower perfect, awnless ; upper staminate and awned.

Subtribe VL FESTUCACEJ;. Spikelets panicled, several - (rarely 2-) many-flowered, the
rhachis usually prolonged and bearing an imperfect floret or a bristle. Palets pointless,
or the lower tipped with a straight and (except in Broimts) terminal awn.

* Abortive flowers of several empty palets in a separate spikelet from the perfect ones.

38. Lamarckia. Panicle unilateral, spike-like.

* * Abortive or staminate flowers in the same spikelet with the perfect ones.

+- Lower 1 or 2 florets staminate or neutral.

39. Phragmites. Spikelets in an ample panicle, with 1 staminate floret below 2 to 4 perfect
ones ; rhachis bearded with long hairs.

40. Eremochloe. Spikelets in a short nearly simjde y)anicle, with 2 neutral florets below one
fertile one, beyond which is a tiiple hairy rudiment.

+ +- Lowest flowers all perfect : grain not adherent to the palets : joints of the rhachis bearded
only in Tricuspis.

41. Tricuspis. Lower palet bearded on the 3 nerves, one or all of which project into short
awns.

++ Lower palet pointed, awned or acute, the nerves, when present, running into the point.

42. Dactylis. Glumes and lower palets herbaceous, awn-pointed, compressed-keeled. Spikelets
in dense 1-sided clusters in a 1 -sided panicle.

43. Kceleria. Glumes and lower palet membranous, keeled, acute or mucronate. Panicle con-
tracted, spike-like.

++ ++ Lower palet pointless and awnless (except in Mclica), blunt, the nerves parallel.

= Lower glume 1 -nerved, the upper 3-nerved.

44. Eatonia. Glumes very unlike, the upper much broader than the linear lower one and
wrapped around the flowers.

--= = One or both glumes 5-nerved or more.

45. Melica. Lower palet flattish on the back, 7-nerved or more, membranous at tip. Fertile

flowers 1 to 3, the upper enwraj)ping the 1 to 3 imperfect ones.

46. Distichlis. Lower palet much compressed laterally, many-nerved, somewhat coriaceous.

Flowers dioecious.

= = = Glumes 1 - 3-nerved.

47. Lophochlaena. Lower palet prominently 7-nerved, its midnerve produced as an awn at the

2-toothed or truncate scarious apex. Upper palet appendaged on the nerves. Glumes
much shorter than the florets.

48. Glyceria. Lower palet rounded on the back, the 5 to 7 nerves not reaching the scarious

mostly blunt apex. Spikelets many-flowered, deciduous at maturity, the rhachis break-

ing up into joints.

49. Atropis. Lower palet chartaceous, convex or rounded on the back, faintly 5-nerved, the

nerves not reaching the obtuse subdenticulate or mucronulate apex.

50. Poa. Lower palet laterally comju-essed, mostly keeled, 5-nerved, mejnbranous, the margins

or nerves below with cobwebby hairs or pubescent ; upper ])alet falling with the lower.

51. Eragrostis. Lower palet 3-nerved, keeled, deciduous, leaving the persistent upper one.

Spikelet flattened, usuall)' many-flowered.

62. Steiiochloa. Glumes long and nairow, much exceeding the 2 or 3 deciduous florets. Lower
palet 3-nerved.

HI- HH Lowest flowers all perfect : grain adherent to the i)alets.

53. Briza. Lower jialet rounded, very obtuse, pointless, niauy-nerved, becoming venti'ieose.

Spikelets somewhat heart-shajMjd.
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54. Festuca. Lower palet rounded on the back, few-nerved, pointed or awned at tip. Spikelets

flattish. Ovary mostly smooth.

55. Bromus. Lower palet convex or keeled on the back, 5 - 9-nerved, mostly awned below the
2-cleft tip. Ovary pubescent, obtuse.

56. Ceratochloa. Lower palet much compressed, entire, pointed or awned. Spikelets flattened.

Ovary pubescent, with three horns at top.

Subtribe VII. HORDEACE^. Spikelets 1 - several-flowered, sessile in alternate notches on
the opposite sides of a zigzag rhachis, either solitary or several together. Glumes entire,

awned or unawned.

» Spikelet single (2 in one Lcplurits) at each joint of the rhachis.

57. Lepturus. Spikelet single, 1 -flowered, almost imbedded in the notches of the slender
rhachis. Slender spike usually solitary, or with a second pedicelled spikelet.

58. Lolium. Spikelets many-flowered, placed with the edge next to the rhachis. Glume 1 (ex-

cept in the terminal spikelet), the inner one next to the rhachis lacking.

59. Triticum. Spikes 3 - seveml-flowered, placed flatwise on the rhachis, both glumes present,
standing right and left.

• * Spikelets 2 or more at each joint of the rhachis.

4- Glumes anterior, forming a sort of involucre for the cluster of spikelets.

60. Hordeum. Spikelets 1-flowered, in threes at each joint ; lateral spikelets usually sterile.

61. lilymus. Spikelets 1 -several-flowered, 2 to 4 at each joint, all perfect and similar.

Hr +- Glumes none, or 1 or 2 awn-like rudiments in their place.

62. Gyiunostichum. Spikelets few-flowered, somewhat jjedicelled, 1 to 3 at each joint.

1. PASPALUM, Linn. Paspalum.

Spikes or racemes solitary, either few and digitate or many and panicled. Spike-

lets in two to four rows upon one side of a flattened or filiform jointless rhachis,

jointed upon their short pedicels, plano-convex, awnless, apparently one-flowered.

Glumes two, nearly equal, few-nerved. Palets two, roundish or ovate, coriaceous,

the outer large, convex and enclosing the smaller flattened upper one, rarely mucro-

nate or with a few minute hairs at the apex. Scales 2, wedge-shaped or quadrate,

emargiuate. Stamens 3. Ovary oblong, smooth : styles elongated ; stigmas hairy.

Grain enclosed in the hardened palets.

A large mostly tropical genus of no agricultural value, of which 20 or more species occur in the
older States, though but one has thus far been detected on the Pacific Co.ist. The spikelets are

api)ar(!ntly one-flowered, but they are properly two-flowered with the lower glume suppressed,
while what appears as the lower glume is the lower palet of a lower floret, the upper palet of which
is wanting. In some species the lower glume is present as a minute scale.

1. P. distichum, Linn. Culms from a strong perennial widely creeping root-

stock, 6 to 1 2 inches high, and clothed below by the somewhat crowded sheaths :

leaves flat, linear-lanceolate, 2 to 3 inches long, glaucous, rough above and with the

sheaths smooth or hairy : spikes two (rarely three or four), spreading, one sessile and
the other pedicelled, 1 to 1| inches long, densely flowered; spikelets in two rows,

ovate, acute, 1| lines long: glumes 3-nerved, more or less pubescent.— P. voffi-

natum, Swartz ; Trin. Sp. Gram, i, t. 120; Doell, Fl. Bras, ii^ 75. Panicum poly-

rhizum, Presl, Eel. Hsenk. i. 296.

San Diego (Parri/) ; Los Angeles (Ncvin) ; Clear Lake {Bolander) ; also in Oregon and com-
mon in the Southern Atlantic Staters. Widely distributed in both the Old and New World and
in Australia. The appearance of the plant is greatly modified by the locality. The rootstock,

sometimes as large as the little finger, often runs just Ix'lovv the surface for many feet ; in sands,

the ascending stems are clothed with .sharp-]iointed scales (undeveloped sheaths), and have only
a.few proper leaves at tlie top. In some cases the elongation of the stem is arrested, probably by
lieing injured by some insect, and only the sheath is produced as a broad scale. When this occurs
at the base of the stem, the rootstock appears as if it bore scaly bulbs, like those of some small
lily. It is oftener near the top of the stem, which looks as if it were terminated by a small cone.

A fragment of a Paspalum in the Torrey herbarium is marked "709, Coulter, California"
There is probably an error as to the locality, as no other collector has met with it.
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2. PANICUM, Linn. Panic-Grass.

Panicle various, either loose and spreading or close and spike-like, sometimes with

the inflorescence crowded upon one side of a narrow rhachis. Spikelets without

involucre or bristles at base, l^- or 2-flowei'ed, articulated with their pedicels. Glumes

two, herbaceous, the lower smaller, ofteii minute and sometimes wanting, the upper

equalling the perfect floret. Lower floret staminate or neutral, often reduced to a

single (lower) palet resembling the upper glums ; its upper palet, when present, very

thin and hyaline : upper floret coriaceous or cartilaginous, usually closed and mostly

flattened parallel with the glumes, awnless ; lower palet enclosing the upper. Scales

2, fleshy, truncate. Ovary smooth, oblong : stigmas usually purple and longer than

the styles. Grain compressed, plano-convex, inclosed in the hardened palets.

A vast largely tropical genus, over 800 species being recorded, of which it is estimated that
some 500 are really distinct. The flora of California differs remarkably from that of the Atlantic
States in the small number of native Panicums, as, while 35 to 40 species are found on the eastern

coast, not more than four can be regarded as natives of the western. But few of the genus are

useful to man ; the common Millet, P. miliaceum, was formerly more cultivated than at present,

both for its seeds and as a forage crop. Some botanists arrange the species here enumerated in

three different genera, as indicated by the following sections.

§ 1. Spikelets in pairs, one sessile, the other pedicelled, crowded on one side of
simple flattened branches, which are digitately clustered at the top of the

culm: lower floret neutral, of a single palet.— Digitaria.

1. P. sanguinale, Linn. (Crab-Grass or Finger-Grass.) Culms 1 to 2 feet

long, usually spreading and creeping at base, then ascending or erect : leaves and
sheaths smooth or hairy : spikes four to six or more, 2 to 4 inches long ; spikelets

1 to 1 1 lines long : lower glume very miinite, the upper glume half the length of

the floret. — Torr. Fl. N. York, ii. 423, t. 146. Digitaria sanguinalis, Scop.;

Reichenb. Icon. Fl. Germ. i. 68, t. 187. F. fimhriatum, Presl in Eel. Haenk. i. 298.

Introduced ; a common annual weed in most countries, appearing late in the season and by
means of the roots at the lower nodes taking such a firm hold of the soil as to be very difficult to

remove. The spikes, and sometimes more or less of the plant, are purple. This is undoubtedly

the plant collected by Haenke. In the Southern States it is much valued for both hay and pas-

turage. It makes a very light hay, but affords a much-esteemed pasturage in midsummer.

P. GLABRUM, Linn., the Smooth Crab-grass, of Europe and Asia, is very common in the Atlan-

tic States and is likely to be found here as a weed. It may be distinguished by having its upper

glume as long as the floret, while the spikes are shorter, fewer, and less regularly digitate.

§ 2. Spikelets disposed in panicles, scattered, awnless.— Panicum proper.

* Panicle elongated, racemose : spikelets small, short-pedicelled.

2. P. agrostoides, Spreng. Culm from a perennial root, erect, about 2 feet

high, more or less flattened : leaves long and with the sheaths smooth : panicle

pyramidal, 4 to 8 inches long, often one-sided and frequently purplish ; spikelets

crowded and one-sided upon the branches, about a line long, ovate, acute : lower

glume half the length of the neutral floret ; upper glume 5-nerved : perfect floret

shorter than the upper glume, smooth except a few minute hairs at the apex.— Trin.

Spec. Gram, iii, t. 261 ; Torr. Fl. N. York, ii. 429, t. 148.

This, which is a common species in the Atlantic States, is given as a native from its occurrence

in the collection made by Dr. Pickering and labelled " Valley of the Sacramento."

* Panicle diffuse and spreading.

-I- Spikelets pointed.

3. P, capillare, Linn. (Old-Witch Grass.) Culms often branching at base

and forming large tufts 1 to 2 feet high, from an anniial root : sheaths, and usually

the leaves, very hairy : panicle half the length of the culm, very open, its long
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slender branches solitary or in pairs, at first erect, then spreading and when old

often reflexed ; spikelets 1^ lines long, ovoid to narrowly oblong, pointed and often

purplish, scattered, on mostly much longer pedicels : neutral floret of a single palet,

twice the length of the acute 1 -nerved lower glume ; upper glume 5-nerved, pointed,

nearly a half longer than the somewhat obtuse perfect flower.— Eeichenb. L c,

t. 192.

Distributed throughout the State and the adjoining States and Territories. This is an abundant
grass, mostly in sandy soil, from the Atlantic to the Pacific, and varies considerably at the East,

but the western specimens are more robust and the branches of the panicle stronger than in the
eastern plant, while the spikelets are somewhat longer on shorter pedicels ; but there are no per-
manent differences. Of no agricultural value ; indeed it is said that animals will not touch it.

The dry panicles break off in autumn, and are blown about by the winds, often collecting in great
heaps in fence-corners, etc.

4. P. Urvilleanum, Kunth. Culms perennial, 12 to 20 inches high and, like

the whole plant, clothed with whitish hairs: leaves rigid, 12 to 18 inches long, 3
lines wide at the flat base, convolute above and ending in a very long tapering point

:

panicle 6 to 10 inches long, open, the not numerous branches solitary or in pairs,

bearing towards their ends a few very hairy large spikelets, which are 2 to 3 lines

long, ovate, acute : lower glume 7-nerved, two-thirds the length of the 1 5-nerved
upper one, the nerves in both distinct and greenish : sterile floret staminate, with
two palets, the lower 1 5-nerved

;
perfect floret oblong, smooth except a fringe of long

silky hairs upon the margins.— Eev. Gram. t. 115 ; Brongn. Yoy. CoquiUe, Phan.
117, t. 9.

San Diego County (Parry & Lemmon) ; also in the State Survey collection, a single specimen,
without ticket ; a native of Ghili. Several of the lower joints of the culm are naked, indicat-
ing that it grows in blowing sands. The sheaths are much crowded, the outer ones weather-worn.
The whole plant when young of a very pale glaucous green, when old yellowish throughout.

H— •»- Spikelets obtuse.

5. P. SCOparium, Lam. Culm from a perennial root, 6 inches to 2 feet high,
geniculate at the lower nodes and at length branched and reclining : leaves lanceo-
late, 3 to 5 inches long, about 6 lines wide, indistinctly 9-nerved, mostly erect and
somewhat rigid, hairy beneath and fringed with spreading hairs at base ; sheaths
hairy : panicle 2 to 3 inches long, nearly simple, the hairy slender branches bearing
a few large (1| lines long) tumid obovate usually hairy spikelets: upper glume
9-nerved, twice or three times the length of the roundish lower one : perfect flower
(under a strong lens) minutely dotted in longitudinal lines, the lower palet with a
transverse farrow or fold near the base.— Encycl. iv. 744 his (there is much con-,
fusion in the paging) ; Chapm, Fl. 675. P. paucijloriim, Ell. ? ; Gray, Manual, 648.

Oregon, Pickering, Spaulditig, Hall, Howell. Not found as yet within the State, but so fre-
quent in Oregon and elsewhere that its occurrence is very })robable. it extends from New Eng-
land westward, also southward, where the plant is much larger than any Oregon specimens. Late
in the season it branches, taking on a variety of forms, some of which are velvety hairy. The
fold or crease at the base of the perfect floret appears to have been overlooked ; it seems to be
quite characteristic of this species.

6. P. dichotomum, Linn. Culm from a few inches to 2 feet high, erect and
simple or, late in the season, decumbent and variously branched : lower leaves
usually ovate, the upper linear-lanceolate, smooth or hairy or velvety : terminal
panicle open, ovoid, those of the branches short and often included in the sheaths

;

spikelets a line long, oblong-obovate, smooth or hairy : lower glume roundish, one-
third the length of the 5 - 7-nerved upper one. — P. thermale, Bolander, Proc. Calif.

Acad. ii. 181.

Yosemite Valley, the Geysers, and on Lassen's Peak, at an altitude of 4,500 feet. Found all
over tile country, and presenting an endless variety of forms, many of which have been described
as species. It assumes a very ditterent appearance after the fii-st flowering, when it begins to
flower upon tlie numerous branches. Some forms smooth and shining, but all thus far collected in
the State are hairy. P. th£rmale was described from a densely velvety low and much branched state.
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§ 3. Spikelets crowded in 3 or 4 rows or irregularly on the onesided spike-like

branches of the panicle.— Echinochloa.

7. P. Cms-galli, Linn. (Barn-yard Grass.) Annual, with culms from a

few inches to -i leet high, stout, branching from the base : leaves lanceolate, ^ inch

wide or more, rough on the margins and, with the sheaths, usually smooth other-

wise ; panicle mostly dense and pyramidal, often secund, rarely with distant and
somewhat appressed branches ; spikelets 1 to 2 lines long, often clustered and
densely crowded upon the numerous one-sided branches, which usually bear coarse

hail's, especially at base : glumes rough upon the nerves, ovate, abruptly pointed :

lower palet of sterile floret awl-pointed or short-awnetl, but mostly Avitli a rough awn
an inch long or more

;
perfect floret pointless or with a short point.— Trin. 1. c,

t. 161. Echinochloa Crus-galli, Beauv. ; lieichenb. 1. c, t. 191.

Common in ricli grounds. A native of Europe and possibly indigenous to some pai-ts of this

continent ; widely introduced as a weed of cultivation in all wann countries. Exceedingly varia-

ble, and as many of the forms have received names the synonyms are many. In the Bad Lands
of Nebraska perfect plants are found only two inches high, while in rich spots five feet is not an
unusual height. There are all degrees, from perfectly smooth sheaths and leaves to those with
long hairs, and a very rough pubescence is not rare. The panicles and sometimes the sheaths are

often tinged with purple, but are sometimes so pale that one form has been called var. glnucum.
From the large pyramidal compound panicle there is every gi-ade down to a nearly simple one,

with scarcely branched spikes erect, appressed and distant upon the rhachis, in which condition it

is liable to be mistaken for F. colmium. This, which was formerly regarded as a worthless weed,
has been, within a few years, cultivated in Illinois and some neighboring States as a hay-crop.

8. P. colonum, Linn. Culms 6 inches to 2 feet high, annual, branching or

simple, usually decumbent and rooting at base : leaves linear and, with the sheaths,

glabrous : panicle of three to twelve or more short (^ to 1 inch) perfectly simple dis-

tant usually erect spikes, which are mostly bearded at base ; spikelets in two to four

rows, a line long or less, awnless : glumes and lower palets nearly smooth or hispid

on the nerves, pointed but not awned : fertile flower barely pointed.— Trin. 1. c,

t. 160. F. Walteri, EU. Sketch, i. 115 ; Chapm. Fl. 557.

San Diego County ; Arizona and Northern Mexico ; also in the Southern Atlantic States. Com-
mon in the warm countries of the Old World ; also in Australia. This much resembles some of

the small and smooth forms of F. Crus-galli, bnt in this the spikes or branches of the slender

panicle are entirely simple and unbranched, while in the other they are more or less compound,

though the subdivisions are sometimes obscure and small. Perfect floret nmch less pointed than

in the preceding.

P. Califohnicum, Benth. Bot. Sulph. 55, was collected in Lower California ; it probably does

not extend into the State, as no specimens according with the description occur in the various

collections.

P. STKUMOSUM, Presl, Pel. Hfenk. i. 303, is accredited to the State. Trinius (Paniceae, 255)

suggests that it is very near P. gibbum, Ell. It is difficult to identify Presl's species from his

descriptions.

3. SETABIA, Beauv. Bristly Fox-Tail Grass.

Panicle dense, cylindrical, spike-like, sometimes jnterrupted below. Spikelets

as in Panicum, awnless, with the short peduncles produced beyond them into one

or several awn-like bristles which are at one side, not forming a complete involucre.

A geims of annuals, of about 20 species, natives of tropical countries, and introduced in most

temperate climates. By some botanists it is placed as a section of Fanicum, from which it differs

in its spike-like inflorescence and the bristles subtending the spikelets. S Italica in some of its

varieties is cultivated as " Millet," and its var. Germanim, known as Hungarian Grass, is a usetul

forage plant, often sown to supplement a short hay-crop.

1. S. glauca, Beauv. Culm erect, 1 to 2 feet high : spike 1 to 4 inches long,

cylindrical, compact and usually ta\<'ny yellow : bristles in clusters of 6 to 11, much

exceeding the spikelets, barbed with numerous minute teeth which point upwards

:

perfect floret with numerous transverse wrinkles, especially when mature.— Eeichenb.

Icon. Fl. Germ. i. 68, t. 188. Paniciim glancum, Linn. ; Trin. Sp. Gram. ii. t. 195.
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Sacramento and elsewhere ; found as a weed nearly all over Europe and the United States. The
closely related S. viridis, Beauv., is also a common weed and may be expected to occur in Cali-

fornia ; it differs from the above in its green color, shorter bristles, and the absence of the trans-

verse wrinkles to the perfect floret, which is striate lengthwise and dotted.

S. CAUDATA, Roem. & Schult., abundant from the Rio Grande \vestward, was collected by the

Ives Colorado Expedition, and may be met with in the eastern counties. It is about two feet

high, with a long narrow spike, which is often nodding and usually much interrupted below.

S. Californica, Kellogg (Proc. Calif. Acad. i. 276), was described from a specimen collected

in Shasta, said to have been 10 to 12 feet high. In his account of it, Dr. Kellogg says that it is

" ipiite similar to S. Italica and S. Germanica." As so striking a grass as to size has not been

found by later collectors, it seems probable that he was misinformed as to its being a native, and

that it was introduced without becoming established.

4. CENCHRUS, Linn. Bur-Grass. Hedgehog-Grass.

Spike simple, the flowers inclosed in an involucre at length coriaceous and bristly

or spiny, containing one to five two-flowered spikelets, with one floret abortive as in

Panicum. Glumes two, membranaceous, the lower small (sometimes wanting), the

upper 3 - 5-nerved and more or less shorter than the florets. Lower floret stami-

nate or neutral, with one or two palets ; the lower acute or acuminate, 5 - 7-nerved.

Upper or perfect floret lance-ovate, acute ; lower palet somewhat chartaceous, closely

embracing the upper. Scales none. Stamens 3. Ovary oblong : styles 2, united

below ; stigmas somewhat plumose. Grain oblong, smooth, free.

A small genus, mostly tropical, extending on this continent to the temperate regions. Culms
mostly branching. The inflorescence surrounded by involucral scales united below, and forming

when mature a head which is often hard and spiny.

1. C. tribuloides, Linn. Culms from an annual root, 1 to 2 feet long, ascend-

ing : leaves linear, flat : spike of 2 or 3 heads, or oblong of 8 to 20 erect or spread-

ing spherical usually whitish heads, which are wedge-shaped at base, 2 to 4 lines

long, covered with spreading barbed more or less downy short spines, and contain-

ing 2 or 3 spikelets. — G. spinifex, Cav. Icon. v. 38, t. 461. C. pauciflorus, Benth.

Bot. Sulph. 56, a few-flowered form.

Sandy localities, from New England westward, especially on the margins of lakes and rivers.

It is a troublesome weed, as the spiny heads, parting readily from the stem, cling to clothing

and to the bodies of animals, and it should be exterminated in sheep-raising districts especially,

as it fastens itself most tenaciously to the fleece and diminishes its value. It is known in dif-

ferent parts of the country as Hedgehog-, Bur- and Cockspur-Grass. The form called 0. pauci-

florus was originally collected in Lower California and since on Cannen Island by Dr. Palmar.

C. MYOSUROIDKS, HBK. (Nov. Gen. i. 115, t. 35), grows in Sonora and eastward and may
be expected in the southern part of the State. It is a robust erect species, 2 to 6 feet high, with

a narrow spike 3 to 5 inches long, of small densely imbricated heads with erect spines and con-

taining but a single spikelet.

5. ISCH-aJMUM, Linn.

Inflorescence in a simple articulated spike. Spikelets in pairs at each joint of

the rhachis, one sessile, the other pedicelled ; sessile spikelet much flattened, im-

bricated, 2 -flowered, the lower floret staminate, the upper perfect: pedicellate spike-

let (in our species) reduced to a single abortive flower consisting of but one glume.

Glumes unequal, the lower and outer larger, chartaceous or somewhat coriaceous,

5 - 9-nerved ; the inner 3 - 5-nerved, sometimes awned. Florets completely in-

closed
;
palets very thin and hyaline, the upper sometimes very small or none, the

lower palet of the upper floret sometimes with an awn. Stamens 3. Styles 2,

distinct. Grain inclosed in the palets but free.

A genus of a dozen or more species, chiefly Asiatic and Australian, a few being found in tropi-

cal America and Africa. The genus is bj' some included in Androjwgon.
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1. I. leersioides, Munro. Culms slender, a foot high or more, roughened and
bearded at least at the upper nodes : leaves narrowly linear, the lower 3 or 4 inches

long, the upper shorter, and uppermost with little or no blade, scabrous above and
strongly ciliate near the base, the point subcartilaginous ; ligule very short, trun-

cate ; sheaths scariously margined, very loose, mostly much shorter than the inter-

nodes, crowded below : spikes 1 to 4, about an inch long, solitary on slender

pubescent peduncles (4 to 6 inches long) from the upper sheaths, unilateral, erect or

somewhat curved
;
joints of the rhachis strongly concavo-convex, smooth or very

minutely pubescent: sessile spikelets loosely imbricate, about 1| lines long, the

broad outer glume somewhat obtuse, 9-nerved, the stout marginal nerves conspicu-

ously ciliate with long spreading bristles ; upper glume shorter, acute, broadly 2-nerved,

carinate in the middle ; sterile spikelet nearly a half shorter, of a single closely con-

volute glume : awns none. — Proc. Am. Acad. iv. 363.

Collected in San Francisco, near a Chinese warehouse, Bolander. A native of southern China,
evidently introduced, but whether it has become naturalized is not known. It is near /. pcdi-
TicUum, Trin., wliich has much longer spikes and larger spikelets, with the lower glume winged
as well as fringed. Our grass is apparently an annual.

6. IjEERSIA, Soland. False-Rice.

Panicle loose, its base often enclosed by the upper sheath. Spikelets much flat-

tened, more or less crowded and overlapping one another, awnless, jointed with the

pedicels, one-flowered. Glumes none. Palets hard, strongly flattened laterally,

fringed on the keel with bristly hairs; the upper 1 -nerved, the lower as long but

much broader, 3-nerved, enclosing the flattened grain. Stamens 1, 3, or 6. Ovary

smooth : styles short ; stigmas feathery with branching hairs.

A small genus of perennial marsh grasses, mostly American, with a few species in the tem-
perate and wanner portions of the Old World and in Australia ; five species are found in the

Eastern States, of which but one occurs on the Pacific. The leaves and sheaths are very rough.
The spikelets upon the loose portion of the panicle are usually sterile, the ovary in these being
abortive, while those enclosed by the sheaths are fertile. Closely related to the cultivated Rice
(Oryza) and to the Wild- Rice (Zizania), but of no agricultural value.

1. L. oryzoides, Swartz. (Rice Cut-Grass.) Culms 2 or 3 feet high, hairy

at the joints : leaves long, flat, spreading, ^ inch or more wade and, with the sheaths,

very rough upward : panicle much branched, spreading, 6 to 8 inches long ; spike-

lets 21 to 3 lines long, pale green : stamens 3.— Reichenb. Icon. PL Germ. t. 181.

Lake County (Bolander), who regards it as introduced, though it is indigenous to Oregon.
Very common in the Atlantic States in wet places, where it is known by several common names
besides the above, as Cut-grass, White-grass, and in the Southern States as " Rice's Cousin."

7. PHLEUM, Linn. Cat's-Tail Grass. Timothy.

. Panicle dense and spike-like, ovoid or cylindrical. Spikelets much compressed

laterally, flat, 1-flowered (rarely in some exotic species with the rudiment of a second

flower). Glumes boat-shaped, equal, keeled, mucronate or short-awned. Floret

shorter than the glumes. Lower palet very thin, truncate, sometimes with a minute

awn at base, usually awnless ; the upper equalling the lower. Scales 2, hyaline,

toothed above. Stamens 3. Ovary smooth : styles long, distinct ; stigmas slender,

hairy. Grain compressed, enclosed in the palets.

A genus of about ten perennial and annual species in the temperate and arctic portions of both
hemispheres, and best known through its cultivated representative P. prateiise. The other species

have the same harsh feeling when the spike is handled that is characteristic of this.

1. P. pratense, Linn. Culms from a perennial root, 1 to 3 feet high or

more, becoming bulbous at base : leaves short, flat, rough on the edges ; sheatlis
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close ; ligule long : spike 1 to 6 inches long : glumes about a line long, with scarious

margiu.s and green keel, which is ciliate with stitf hairs and prolonged into a rigid

rough awn shorter than itself.

A native of Europe, naturalized in various localities ; also extensively cultivated under the

name of Timotliy (but in New England and New York commonly known as Herds-grass), and

furnishing by far the greater portion of the cultivated hay of the country.

2. P. alpinum, Linn. Perennial, with culms 1 to 2 feet high : sheaths of the

upper leaves very loose or inflated, the lower ones close; ligule short : spike ovoid

or oblong, rarely more than an inch long, usually purplish : glumes strongly fringed

on the back, bearing an awn about their own length.— Trin. Spec. Gram, i, t. 21

;

Eeichenb. Icon. Fl. Germ. i. 63, t. 179. P. Uwnkeanum, Presl, Kel. Hajnk. i. 245.

Occurring spaiingly near San Francisco, but common in the Sierra Nevada and northward.

Found also in the alpine regions of Europe, Asia and North America.

8. ALOPECURUS, Linn. Fox-Tail Grass.

Panicle dense, cylindrical, spike-like. Spikelets much compressed, 1 -flowered.

Glumes boat-shaped, nearly equal, somewhat united below, keeled but not awned.

Floret equalling or barely shorter than the glumes. Lower palet hyaline, 1-nerved,

with a very slender awn on the back at or below the middle ; upper palet entirely

wanting. Scales none. Stamens 3. Ovary smooth : styles long, mostly united

;

stigmas long with simple hairs. Grain laterally compressed, inclosed in the palet.

There are about 14 mostly perennial species, widely spread over the temperate and colder por-

tions of the globe, one of which, A. prcUe)isi% the Meadow Fox-tail, is much valued in Europe as

a pasture grass. With much of the aspect of Fhleum, but soft to the touch, and readily distin-

guished from that genus by the absence of the upper palet.

* Culm erect.

1. A. pratensis, Linn. Culms from a perennial root, stoloniferous, upright,

1 to 3 feet high : leaves roughish, flat ; sheaths smooth, the upper inflated and

longer than its leaf : spike 2 to 3 inches long, obtuse, dense, pale green, soft to the

touch : glumes 2 lines long, with short hairs on the keel : palet equalling the glumes,

its edges united below ; awn variable, usually projecting more than half its length

beyond the glumes.— Trin. Spec. Gram, i, t. 44 ; Keichenb. Icon. Fl. Germ. t. 178.

Probably introduced by the Spaniards, as it was collected in 1846 in Sacramento Valley (Hart-

wcg) ; Walnut Creek {Brewer) ; Ukiah City, Bolandcr. A widely distiibuted species, native of

the Old World, now naturalized in most temperate countries. It is much esteemed as a pasture

grass on account of its early and rapid growth.

* * Culms decumbent.

2. A. aristulatUS, Michx. Culms ascending from a decumbent base, 1 to 2

feet high : leaves glaucous : spike about 2 inches long, slender and very pale green :

glumes obtuse, the palet slightly exceeding them ; awn attached just below the mid-

dle of the palet and barely exceeding it: anthers oblong.

—

A. geniculatus, var.

aristulatUS, Torr. in Pacif. R. Rep. vi. 92.

Wet })laces, Klamath Marshes (Bigclow, Lcmmon) ; Virginia City (Bloomier) ; Oregon and
northward. This grass, which is common in the Eastern States and in Continental Europe, has

little agricultural value.

3. A. geniculatus, Linn. Culm procumbent at base, ascending from the lower

nodes where it is bent, 6 inches to 1 foot high or more : leaves narrow, glabrous

;

sheaths loose, but not inflated, the upper leaf equalling its sheath : spike 1 to 2

inches long, closely imbricated and slender ; s])ikelets about a line long : glumes

connate at base, silky-hairy, obtuse : palet slightly shorter tlian the glumes ; awn
from near its base, and projecting half its length beyond it : anthers linear, purplish.

— Trin. 1. c, t. 42 ; Eeichenb. 1. c.
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Moist meadows and marshy places (Bolandcr) ; Cascade Mountains {Lyall) • Oregon, Howell.
Though introduced at tlie East, it is apparently indigenous on this coast. It is found in

Europe, Asia, northern Africa and Australia, where as well as in New Zealand it is "truly in-

digenous. " As it yields but a scanty herbage, which is not much relished by stock, it has little

value to the farmer,

9. BECKMANTnA, Host. Beckmann's-Grass.

Panicle long and narrow, with the spikelets crowded upon its branches in two

rows. Spikelets two-flowered, or by abortion one-flowered. Glumes boat-shaped,

inflated, abruptly pointed, with scarious margins. Florets sessile. Lower palet

membranaceous, 5-nerved, in the lower floret terminating in a very acute often

curved point. Stamens 3. Styles 2, short, densely covered with simple hairs.

A genus of a single perennial species. In all the American specimens we have thus far exam-
ined the upper floret is wanting. It has a wide range from southern Europe to Japan, North
America, etc.

1. B. erucaeformis, Host. Culms 2 or 3 feet high : leaves 4 to 8 inches long

and about 3 lines wide, roughish, with an elongated ligule : panicle often a foot

long, its usually erect branches solitary, or in twos and threes, and sometimes sub-

divided : spikelets about 2 lines long, nearly orbicular, green on the keel and some-

what wrinkled transversely.— Gram, iii, t. 206; Reiclienb. Icon. Fl. Germ. i. 57,

t. 171.

Common northward, extending to Oregon and British America. Mr. Bolander states that this

grass forms the greater part of the herbage in the wet meadows of the northern part of the State.

According to H. Engelmann the seeds are collected for food by the Utah Indians. Some speci-

mens have much the appearance of a Paspalum. The specific name means caterpillar-shaped, re-

ferring to the resemblance of the branches of the panicle to some green larva.

10. PHALARIS, Linn. Canary-Grass.

Panicle clustered or crowded to form a cylindrical or ovoid spike. Spikelets broad

and flattened, with one perfect floret, on each side of which is a neutral one reduced

to a mere rudiment or scale. Glumes equal, boat-shaped, usually with a winged

keel. Perfect flower shorter than the glumes, flattened, awnless. Lower palet

shining, becoming cartilaginous when ripe, enclosing the smaller upper one. Scales

2 and minute, or wanting. Stamens 3. Ovary smooth : styles elongated, united

below; stigmas slender, hairy. Grain flat, closely inclosed by, but free from, the

palets.

A small genus, chiefly belonging to the Mediterranean region and Central Asia. The most im-
portant species is the one which furnishes the Canary-seed of commerce.

§ 1. Panicle dense and spike-like : the glumes keeled.— Phalaris proper.

* Glumes with a broad keel : annuo.ls.

1. P. CanariensiS, Linn. Culms 1 to 3 feet high : leaves flat with the upper

sheaths much inflated : spike 1 to 1 1 inches long, ovoid or somewhat cylindrical,

very dense : glumes broad with a conspicuous keel, white on the margin, with a

distinct green line within it : rudimentary florets as small lanceolate smooth scales

;

perfect floret with minute silky hairs.

An introduced annual frequently found near settlements where the rubbish from bird-cages has
been thrown. Largely cultivated in Europe and occasionally in this country for the seed, which
is a favorite food of cage-birds.

2. P. intermedia, Bosc. Culm variable, sometimes 4 or 5 feet high, smooth :

leaves short, the upper an inch long or less, often glaucous ; sheaths, especially the

uppermost, inflated : spike 1 to 2 inches long, ovoid ; spikelets 3 lines long : glumes
pointed : rudimentary florets linear, hairy, less than half the length of the perfect
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one, which is long-pointed, hairy, and one third shorter than the ghimes.— Poiret,

Encycl. Suppl. i. 300. P. microstachya, DC. ; Trin. Spec. Gram, i, t. 11. P. Cali-

fornica, Hook. & Arn. Bot. Beechey, 161.

Var. angusta, Chapm. Spikes cylindrical, 3 to 6 inches long, narrow and often

interrupted toward the base.— P. angusta, Kees, Fl. Bras. i. 28, t. 9; Trin. 1. c, t. 78.

A widely diffused annual species, common on the southern Atlantic coast, and on the Pacific

from northern Mexico to Oregon, whore it varies from six inches to six feet in height ; in the

large forms the stems are as thick as the little finger and the spike, 6 or 8 inches long, is ofteu

interrupted at the base. It is known to farmers as "California Tinioth}-," but is of no agiicul-

tural value.

* * Glumes with a narroio keel, often purplish.

3. P, amethystina, Trin. Culms from a perennial root, forming clumps 2 to 8

feet high : leaves and sheaths, often purplish, much as in the preceding : spike ob-

long, 1 to 2 inches long, usually purple ; spikelets 2 lines long or more : glumes but

slightly keeled : rudimentary llorets hairy, more than half the length of the hairy

perfect floret.— Phalarid. 10,

Gulches and ravincis; Oakland (Bolandcr) ; Monterey (Breioer), and southward ; also in Chili.

Sometimes the plant is green throughout, when it closely reseni])les forms of P. intermedia, from
which the very narrowly keeled glumes and longer abortive florets distinguish it.

§ 2. Panicle branched : glumes not keeled.— Digraphis.

4. P. arundinacea, Linn. (Reed Canary-Grass.) Perennial ; culms 2 to 4

feet high, with long flat leaves about half an inch wide and with the sheaths smooth

:

panicle 4 to 8 inches long, its roughish branches spreading only at flowering time

;

spikelets 2 lines long, ovate : glumes pointed, 3-nerved : rudimentary florets reduced

to narrow silky scales, one third as long as the perfect one, which is smooth or

silky, and one third shorter than the glumes.

Not common in the State, but collected near Sacramento by the Wilkes Expedition ; found in

Oregon and northward, and common in the northern Atlantic States and in the temperate and
arctic portions of the northern hemisphere. Wet grounds and river banks, where it is sometimes
abundant enough to cut for hay, but not much valued. The "Ribbon-grass" or " Striped-gi-ass

"

of the gardens is a form of this with variegated leaves.

11. HIEROCHLOE, Gmelin. Holy Grass.

Panicle loose and spreading. Spikelets laterally compressed, 3-flowered, the two

lower and lateral ones staminate, the upper or central one perfect. Glumes about

equal, scarious, 3-nerved, as long as or exceeding the florets. Staminate flowers ses-

sile, with three stamens. Palets scarious, the lower 5-nerved, sometimes with a

short awn ; the upper 2-nerved. Perfect flower short-pedicelled ; the lower palet

chartaceous, 5-nerved, awnless; the upper 1-nerved. Scales 2, lanceolate. Stamens 2.

Ovary smooth : styles long ; stigmas hairy. Grain terete, free.

A genus of about a dozen species of perennial grasses, with flat and sometimes broadly linear

leaves, natives of cold and arctic regions. When dried the plants give off* a pleasant vanilla-like

odor, on which account they were formerly strewn before church doors on Christmas and other
holy days, whence the name " Holy-grass," the generic name having the same meaning.

1. H. macrophylla, Thurb. (Large-leaved Vanilla-Grass.) Culms 2 to 3

feet high, forming large tufts, witli leaves 12 to 18 inches long and 4 to 8 lines

broad, rough upon the upper surface and margins : panicle with rather distant

branches in pairs : glumes greenish along the very distinct nerves, obtuse and barely

equalling the staminate florets, the lower palets of which are strongly fringed on the

margin, notched at the broad apex, and often with a slight mucro or awn
;
perfect

floret pubescent towards the apex, otherwise smooth and shining, the lower palet

very obtuse and fringed on the margin. — Boland. in Trans. Calif. Agric. Soc.

1804 -G5, 132. //. horealis, Torr. in Pacif P. Pep. iv. 154.
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Redwoods of the Coast Range, Bolander, n. 2279. A very robust species, differing in its in-

florescence from any large-leaved foi'm of H. horealis that we have seen, and distinguishable from
it at once by the greenish color of the panicles, which in that are always brownish. That sjjecies,

the "Seneca-grass" of the Eastern States, has been found in Washington Territory and Oregon,
and is likely to occur within the borders of the State. It may be recognized by the brown color

of the spikelets, even when young, its pointed glumes and palets, and its much smaller leaves.

12. ANTHOXANTHUM, Linn. Sweet Vernal Grass.

Panicle cylindrical, spike-like. Spikelets 3-flowered, the lateral florets neutral

and consisting of a single palet ; the upper or central one perfect. Glumes thin,

unequal, the lower smaller, 1-nerved, the upper about twice the length of the lower

and 3-nerved. Palet of neutral florets awned. Perfect floret small, of two char-

taceous smooth obtuse palets, the upper one 1-nerved. Scales none. Stamens 2,

large, linear, yellow. Ovary glabrous : styles long ', stigmas feathery. Grain ovate,

enclosed in the palets.

A perennial genus of three species, which some botanists regard as one, found in temperate re-

gions all over the world. Like Uierochloe it gives off a pleasant odor in drying.

1. A. odoratum, Linn. Culm erect and rather slender, 1 to 2 feet high : leaves

flat, hairy ; sheaths often hairy, the ligule short, obtuse : panicle 1 to 5 inches long,

interrupted below, often brownish ; spikelets 3 to 4 lines long : neutral palets

2-lobed, hairy, one with a bent awn from near the base, the other short-awned below
the tip ; the longest awn sometimes protruding beyond the glumes. — Trin. Spec.

Gram, i, t. 14 ; Reichenb. Icon. Fl. Germ. i. 66, t. 183.

Meadows, Bolander. A well-known grass, introduced from Europe. It is not regarded as very
nutritious, but its presence in meadows is welcomed, as it imparts its odor to other grasses, and is

supposed to give a flavor to butter. It flowers in spring, and often again in autumn.

13. .aiGOPOGON, Willd. Goat's-beard Grass.

Panicle racemose and mostly secund. Spikelets in pairs or threes, one perfect,

very shortly pedicelled, often larger than the one or two other longer pedicelled

ones, which are staminate or neuter. Glumes equalling or shorter than the floret,

with one nerve prolonged beyond the apex as an awn between two lateral shorter

awns or teeth. Lower palet of perfect floret 3-nerved, awned at the acute tip or with

three awns, the lateral much shorter ; upper palet acute or bearing two short awns.

The sterile spikelets similar in structure, but often smaller. Scales 2, minute. Sta-

mens 3. Ovary linear-oblong, smooth : stigmas plumose. Grain free.

A genus of about six small annuals and perennials, natives of South America and Mexico ; they

have much the aspect of Chloridece.

1. iE. cenchroides, Willd. Culms 6 to 12 inches high, slender, decumbent

and bent more or less at the nodes : leaves linear, flat, 1 to 2 inches long and less

than a line broad, and with the sheaths barely scabrous ; ligule
1 J lines long, bitid

;

lower sheaths shorter than the internodes : panicle 2 or 3 inches long, slender, loose :

spikelets in threes, nearly equal, upon a short scabrous strongly curved or bent ray

or branch, all very shortly pedicelled : glumes nearly equal, about half the length of

the floret, mostly reddish, scabrous, wedge-shaped, 1-nerved, bitid at apex with a

straight awn about its own length between the shorter teeth : palets nearly equal,

the lower slightly longer and 3-nerved, the centi^al awn about twice the length of tlie

two lateral ones ; the upper palet with two short setse between two lobes ; the cen-

tral awn to the lower palet of the perfect floret usually longer than the others in the

cluster.— HBK. Nov. Gen. & Spec. i. 132, t. 42 ; Trin. Agrost. i. 7.

Sent by Mr. Bolmulcr without locality, and probably introduced from lower down the coast.

According to Kunth all three spikelets sometimes have perfect flowers.
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14. COLEANTHUS, Seidel. Shkath-floweuing Grass.

Panicle, like the whole plant, minute, simple or branched, the flowers in umbel-

late clusters of short 1 -flowered rays. Spikelets between one half and one line long,

(ilumes none. Palets membranaceous, very unequal, the lower longer, 1-nerved,

acuminately awned ; the upper one-half shorter, with two divei'gent nerves, 2-kecled,

bifid at apex, the divisions acuminate. Scales none. Stamens 2 ; anthers oblong.

Ovary sessile, smooth : stigmas sessile, denticulate with subulate hairs. Grain

oblong, somewhat longer than the palets, which are persistent and surround its base,

the surface roughened with minute dots.

The genus comprises but a single annual species, with flowers of exceedingly simple structure.

Trinius regarded the series of floral envelopes as glumes, and described a palet which others fail

to make out.

1. C. subtilis, Seidel. Culms slender, forming loose tufts, 1 to 3 inches high,

decumbent at base, ascending, geniculate, often branched below : leaves about | inch

long and wide in proportion, curved, smooth ; ligule elongated, acute ; sheaths all

loose and dilated, scarious on the margins, the upper inflated : panicle ^ to 1|^ inches

long, its base included in the upper sheath, mostly simple with three or four umbel-

late clusters, sometimes with one or rarely two short branches, with an umbel at

the end
;

pedicels longer than the spikelets, scabrous : palets roughened on the

keel.-— Reicheub. Icon. Fl. Germ. i. 61, t. 177. Schmidtia utriculosa, Sternb.

;

Nees, Gen. t. 27.

Sauvies Island, Oregon, Howell. This, which until Mr. Howell's discovery was only known
as a rare grass in northern Europe, is so very small that it may readily escape notice. It is to be

looked for along the muddy margins of rivers, especially in the northern part of the State.

15. VILFA, Adans. Rush-Grass.

Panicle narrow, dense and spike-like or sparsely flowered, sometimes included by

the upper sheath. Spikelets 1-flowered, membranaceo-chartaceous. Glumes 1-nerved,

not awned but sometimes pointed, the lower usually smaller. Floret sessile or with

a very minute callus, usually longer than the glumes. Palets similar in texture to

the glumes, mostly equal, the lower 1- or indistinctly 3-nerved, often obtuse, awn-

less, but sometimes terminated by a very short point or seta. Scales 2, small.

Stamens 3. Ovary oblong : stigmas with simple hairs. Grain oblong or cylin-

drical.

Perennials and annuals, with mostly wiiy culms and involute leaves, the sheaths of which are

sometimes fringed at the throat. The species are widely distributed ; three or four occur in the
Atlantic States. See note to Sjwrobolus.

1. V. depauperata, Torr. Culms tufted, very slender, 3 inches to 2 feet long,

decumbent and geniculate, often much branched : leaves from 3 to 12 lines long,

often involute, very minutely scabrous on the upper surface ; ligule elongated, acute

;

sheaths rather loose, crowded and overlapping below : panicle | to 2 inches long,

very narrow, of few solitary distant erect rays, which are branched and flower-bearing

nearly to the base : spikelets a line long or less, short-pedicelled : glumes ovate,

obtuse, nearly equal : floret about twice the length of the glumes, often blackish,

deciduous : palets nearly equal, the lower obscurely 3-nerved, the midnerve often

terminating as a minute mucro. — Hook. Flor. Bor.-Am. ii. 257, t. 236 ; Watson,
Bot. King Exp. 376. V. ntilis, Torr. in Pacif. R. Rep. v. 365.

High Sierras {Brewer) ; Yosemite Valley (Bolander) ; Tejon Pass {Blake) ; Hermit Valley,

Hooker and Gray, and other mountain localities by Ijemmon and others. Ranging from Oregon
(Hall) to Colorado and the Saskatchewan, and southward to Northern Mexico and Western
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Texas. A perennial species, varying so greatly with the locality that it is not practicable to indi-

cate any well-defined varieties. Specimens from the high Sierras are very dwarf, with capillary

culms ; those collected at Tejon Pass by Mr. Blake are like those from Northern Mexico, a tangled
mass of long flexuose filifonn and very tough culms. This appears to be the form assumed by
the plant in the southern localities, where it is much sought after by the Mexicans, who use it for

stuffing their large leathern aparejos, or pack-saddles, a purpose to which its toughness and elas-

ticity especially adapt it. It was this use of it which led Dr. Torrey to give the name V. utilis.

2. V. gracillima. Culms annual, capillary, smooth, much branched at base,

forming small dense tufts, 3 to 12 but usually about 6 inches high, the leafy por-

tion about 2 inches high : leaves 6 to 9 lines long and less than a line broad, flat,

involute at apex, very minutely scabrous on the upper side and margins ; ligule

about a line long, obtuse and lacerate, decurrent ; sheaths equalling the internodes,

loose, striate, smooth with hyaline margins : panicle long-exserted, narrowly linear,

few-flowered, interrupted below ; rays in pairs or threes, erect, appressed, 1 — 3-flow-

ered : spikelets about a line long, on shorter pedicels : glumes subequal, or the

upper larger, membranaceous, colorless, very obtuse, distinctly 1-nerved, mucronate
or erose-toothed at apex, about half as long as the oblong-lanceolate floret, which has

a small callus : palets about equal, blackish, the lower 3-nerved, with a few very

minute hairs on the nerves below, mucronate or tipped with a small seta.

In the Sierra Nevada, in wet soil, at 11,000 feet altitude {Brewer) ; Yosemite Valley {Bolandcr)
;

also collected by Mrs. Austin and Lemnion, and near Santa Barbara by Mrs. Cooper; Oregon,
Hall. This occurs in dense moss-like tufts 2 or 3 inches across, the bright gi-een foliage Iwing
about two inches high ; above this the numerous depauperate panicles are borne by wiry shining
naked culms, scarcely larger than a hoi-se-hair. At first taken for a variety of V. dcpauperala,
Torr., but its habit and annual root abundantly distinguish it from any of the many forms of that
species ; with V. cuspidata, Torr., and one or two other species, it approaches closely to Muhlcn-
beryia.

16. SPOBOBOLUS, R. Br. Drop-seed Grass.

Panicle usually open and pyramidal, sometimes contracted with erect rays. Spike-

lets 1-flowered. Glumes chartaceo-membranaceous, l-nervod or nerveless, mostly

obtuse, awnless, the lower one smaller. Floret without callus and longer than the

glumes. Palets similar in texture to the glumes. Scales 2. Stamens 2 or 3.

Grain globular, the seed loose within the usually hyaline pericarp, which ultimately

bursts and allows it to fall away.

Annuals and perennials, widely distributed ; there are 7 species in the Atlantic States. There
is much confusion in different works as to Sporobolus and Vilfa, some authoi-s adopting the one
or the other name, according to their views of priority, and not admitting that there are two
genera. Dr. Gray long ago (Manual) adopted the free or adherent seed as a sufficient generic dis-

tinction, placing those species having a spiked panicle and the friiit a true caryopsis, the seed

adherent to the pericarp, in Vilfa, while those with the generally open panicle and the fruit a

vtricle, i. e. the .seed free from the (usually) hyaline pericai-j), are included in Spoi'obolus. This
arrangement is followed here. The pericarp usually bursts spontaneously when quite ripe ; in

immature specimens a brief soaking of the fruit in water will cause the separation to take place.

* Spikelets a line long : glumes very unequal,

1. S. cryptandrus, Gray, Culms 2 or 3 feet high, usually geniculate and
branched below : leaves flat, about 2 lines wide, acuminate, scabrous especially

above ; ligule a mere fringe ; sheaths smooth, strongly bearded at throat, the lower

shorter than the internodes : panicle narrowly pyramidal, more or less inclosed by
the upper sheath, 4 to 8 inches long, its rays mostly in pairs, spreading, flower-

bearing to the base and sometimes hairy in the axils : spikelets 1 line long, short-

pedicelled, rather crowded, lead-colored : glumes somewhat acute, the upper twice

the length of the very narrow lower one : floret equalling the upper glume.— Manual,
2 ed. 542 (o ed. 610). Agrostis cryptandra, Torr. in Ann. Lye. N. York, i. 151.

Vilfa cryptandra, Trin. Agrost. i. 47; Steud. Syn. Gram. 156; Watson, Bot. King
Exp. 375.
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Var. flexuosus, Thurb. Panicle elongated, somewhat narrow but open, the

rhachis very slender and flexuose, the shorter rather distant rays spreading and
sometimes reflexed ; spikelets usually much darker colored than in the normal form.

— Vasey, Bot. Wheeler's Expl. 282.

Sierra Nevada {Tm-rcy) ; Colorado River {Newbcrrij) ; the variety. The typical form, which has
not yet been collected within the State, occurs in Oregon {Hall) and in the valleys of Northern
Nevada, in Colorado and the Rocky Alountains, eastward to New England, and southward to

New Mexico and Texas. An annual, with a rather narrow panicle, which is sometimes very

slowly liberated from the upper sheath ; in the variety it is very slender and wavy, but there is

uo other diilerence.

2. S. airoides, Torr. Culms forming large tufts, clothed below by the dead
sheaths, rarely branched at base, 2 to 3 feet high, somewhat rigid, smooth : leaves

very pale, convolute and tapering to a hliform apex, those of the radical tuft about

half equalling the culm, those of the culm 4 or 5, the uppermost reduced to a mere
filiform appendage to the sheath less than an inch long ; ligule nearly obsolete

;

sheaths smooth with a few long hairs at the throat, the lower two overlapping, the

others shorter than the internodes, the uppermost dilated and loose : panicle broadly

pyramidal, soon exserted, 6 to 12 inches long, few-flowered; rays solitary or in

pairs, slender, spreading or reflexed, with rather distant branches, which are naked
below : spikelets a line long, brownish, on rather longer pedicels : glumes rather

obtuse, the lower narrower and J to |^ the length of the upper : floret slightly longer

than the upper glume
;
palets about equal.— Marcy's Eep. 300. Agrostis airoides,

Torr. in Ann. Lye. N. York, i. 151. Vilfa airoides, Steud. Syn. Gram. 162; Wat-
son, 1. c. S. {Vilfa) diffusissimtis, Buckl. Proc. Acad. Philad. 1862, 90.

San Joaquin Valley (Bolamlcr) ; Fort Mohave, Cooper, Lemnton. Extends eastward to Nebraska
and southward to New Mexico and Texas, growing chiefly in alkaline soils. A rather showy
perennial, on account of its remarkably pale foliage and broad brownish or brown-purple panicles.

Mr. C. J. Croft, U. S. Army, states (Proc. Calif. Acad. iii. 206) that it is very abundant in the
Gila Valley, and that animals eat it readily when green. It is, however, said to be a powerful
diuretic.

* * Sjjikelets less than a line long : glumes nearly equal.

3. S. ramulosus, Kunth. Annual, the culms tufted, 3 to 8 inches high, very

slender and branched below: leaves from ^ to 2 inches long, flat or involute, sca-

brous on the margins ; ligule short, obtuse, often split ; sheaths very loose, mostly
longer than the internodes : panicle very long for the size of the plant, constituting

three-fourths of its height, the capillary few-flowered mostly solitary rays rather dis-

tant and spreading, the secondary branches 1-2- (rarely 3-) flowered : spikelets less

than ^ line long, on much longer pedicels : glumes nearly equal and mostly ciliate-

fringed on the margin, at least at the apex : floret J or J longer than the glumes

;

palets nearly equal, the lower somewhat acute and scabrous on the back.— Kunth,
Enum. i. 215, and Suppl. 172. Vilfa ramtdosa, HBK. Nov. Gen. i. 137, t. 684.

Agrostis niinutissima, Steud. Syn. Gram. 171.

Mono Lake (Bolaiuler) ; banks of the Truckee River ( Watson) ; Colorado, New Mexico, Texivs

and Mexico. The spikelets are often brownish or leatl-colored, and the glumes sometimes lack

the fringe of hairs, which is usually conspicuous. The leaves and sheaths soon wither and in

some specimens there is little besides the panicle.

4. S. asperifolius. Culms 6 to 15 inches long, branched, decumbent at base

and by taking root at the joints forming broad matted tufts : leaves flat, 1 to 3

inches long, about a line broad, scabrous, especially on the margins and upper
surfoce ; ligule very short, truncate ; sheaths smooth, loose, much crowded and over-

lapping below and longer than the internodes : panicle included at base, open, 3 to 5

inches long, pyramidal or ovoid in outline, the scabrous rays solitary or in pairs,

bearing nearly to the base 3 - 4-flowered capillary branches : spikelets less than a

line long, on pedicels 6 lines long : glumes nearly equal, acute, minutely scabrous :

floret slightly exceeding the glumes, the lower palet with sometimes a minute nincro
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at its obtuse tip. — Vilfa asperifolia, Nees & Meyen in Trin. Agrost. i. 73 ; Steud.
Syn. Gram. 160; "Watson, 1. c. 375. Sporobolus (Vil/a) arenaceus, Euckl. in Proc
Acad. Philad. 1862, 89.

Mono Lake (Bolander), and frequent in alkaline soils through northern Nevada to Oregon
(NiiUall), eastward to Nebraska, and southward to Texas and Mexico ; also Chilian. While the
Californian specimens appear as if the species was an annual, those from the Hocky Mountains
have the root of a perennial ; the leaves are pale green, sometimes erect, much crowded and rather
rigid, but none are sufficiently rough to make the specific name descriptive. Specimens were
collected in Colorado by JVolf in which the ovary was ergotized and the spikelets 2- and 3-tlowered,
an abnormal state which might be ascribed to a diseased condition did not specimens apparently
perfectly healthy, collected by Dr. Torrey in Nevada, have almost uniformly two florets in the
spikelet, giving the plant much the appearance of an Eragrostis.

17. POLYPOGON, Desf. Beard-Grass.

Panicle dense and spike-like or somewhat branched or lobed. Spikelets 1-flovv-

ered, very small, rarely exceeding a line in length. Glumes nearly equal, com-

pressed, 1-nerved and bearing a long awn at or below the apex. Floret much shorter

than the glumes, without manifest callus, and naked at base. Lower palet hyaline,

broad, 1-nerved (or obscurely 5-nerved), truncate, toothed, awned at the apex.

Scales 2, falcate, entire, as long as the ovary. Stamens 3 ; anthers small. Styles

short, with long feathery stigmas.

A genus of about a dozen mostly annual and widely distributed species, especially in warm
countries, usually growing upon the seashore and in sandy waste places. It is closely allied to
Jgwstis, from which it is distinguished by its conspicuously awned glumes. Of no known eco-

nomical value.

1. P. Monspeliensis, Desf. (Annual Beard-Grass.) Culms 6 inches to 2|
feet high, procumbent and geniculate at base, rarely erect, often branching from the

lower nodes : leaves broad, flat, somewhat scabrous ; sheaths smooth ; ligule 2 or 3

lines long, obtuse : panicle 2 to 6 inches long, cylindrical or somewhat interrupted,

yellowish, dense and soft: spikelets about a line long : glumes notched at the apex
and emitting an awn two or three times their length : lower palet with an awn
eqiialling or slightly exceeding the glumes.— Eeichenb. Icon. Fl. Germ. i. 15, t. 91

;

Doell, Fl. Bras. fasc. Ixxix. 44, t. 12.

From Oregon to San Diego County, chiefly in the mountains, not rare ; also in Northern Nevada
and Southern Utah, and on the Atlantic coast. It occurs nearly throughout Europe, also in Asia
and Africa. On account of the light color of its dense panicle it is a rather conspicuous grass.

2. P. littoralis, Smith. Culms from a perennial root, forming large tufts, 1 to 2

feet long or more : leaves rather narrow, scabrous on both sides ; ligule 1 to 3 lines

long, acute : panicle narrow, much lobed its whole length and sometimes completely

interrupted below, usually purplish : glumes more or less pubescent and distinctly

aculeate on the keel, tapering into an awn of about their own length : awn of lower

palet slightly exserted beyond the glumes. — Eeichenb. 1. c, t. 92 (n. 172). P.

fugax, Boland. Cat. 34.

Wet places, San Francisco and Oakland (Bolmider, Lemmov) ; Oregon, Howell. Coasts of

western Europe and the Mediterranean ; South America. This was at first referred to P. fugax,
Nees (which Trinius places as a variety of the preceding), and is so given in Bolander's Catalogue.

It is readily distinguished from the other by its narrower, often interrapted panicle, which on
account of its shorter awns feels much harsher, a' so V)y its freciuent purplish tinge or, when that

is not present, by the darker green color of the panicle. Mr. Bolander regarded it as an annual,

but the specimens are all without roots.

18. AGROSTIS, Linn. Bent-Grass.

Panicle open and spreading, sometimes contracted and narrow, the rays Avhorled,

often in clusters of several. Spikelets small (^ to 2 lines long), 1-flowered or (rarely)
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with the rudiment of a second. Glumes somewhat unequal, the lower rather longer,

obtuse or acute, but pointless or awnless (except in n. 11), membranaceous. Floret

mostly shorter than the glumes, with a very short naked or hairy callus. Palets

one or two, very thin, the lower 3 - 5-nerved, pointless, naked, often bearing a slen-

der straight awn on the back usually much below the apex ; upper palet obsolete, or

present and shorter than or equalling the ovary, rarely nearly as long as the lower

palet. Scales 2, entire. Stamens mostly 3. Styles 2 ; stigmas feathery. Grain

free, terete, smooth.

A rather large genus, widely distributed in cold and temperate climates ; the number of species

is estimated at about 60, though over 200 are recorded. In high latitudes the species vary

greatly, especially as to the awn, the i)resence or absence of which has little value as a character.

They are mostly perennials, with slender low culms which form dense tufts. A few are useful as

pasture grasses, but on account of the general sparseuess of their foliage are not nmcli valued for

mowing.

« Spikelets with the rudiment of a second floret.— Podagrostis, Griseb.

1. A. sequivalvis, Trin. Culm 1 to 2 feet high, erect, slender, smooth : leaves

flat, 4 to G inches long, the uppermost very short, and about a line wide, smooth or

nearly so, very pale green ; upper ligules about a line long ; sheaths smooth, shorter

than the internodes : panicle 2 to 6 inches long, loose, very narrow, smooth and
shining, the distant rays in whorls of 5 below, in pairs or solitary above, very un-

equal, the longer 1| to 2 inches long, nearly smooth and mostly flower-bearing above

the middle: spikelets from 1 to 1| lines long, mostly in pairs, one with a pedi-

cel shorter and the other with one longer than itself, sometimes purplish : ghimes

nearly equal, acute, the upper 3-nerved : floret equalling the glumes, with a minutely

hairy callus, and a small hairy rudiment :| or ^ its length : lower palet acute,

5-nerved; upper palet about as long as the lower.— Agrost. ii. 116. A. canina,

var. cequivalvis, Trin. in Bong. Veg. Sitch. 171. A. Hillebrandii, Thuvhei ; Boland.

in Trans. Calif. Agric. Soc. 1864, 136.

Calaveras County {Dr. Hillebrand) ; Mariposa Grove (Bolander) ; Oregon, Hall. Also Sitka
and Unalaschka. A perennial according to Trinius, but all our specimens lack the root and the

weak culm has much the appearance of an annual. Trinius describes the rudiment in the far

northern specimens <as two-thirds the length of the floret, but it does not reach that in those col-

lected in California and Oregon. In the Oregon plant the panicle is shorter and the flowers pur-
plish, while the Calaveras County specimens are noticeable for the unusually pale green of both
panicle and foliage.

* * Spikelets stricthj l-flowered, without the rudiment of a second floret.

•t- Upper palet present, one third (or more^ the length of the lower.— Agrostis
proper.

++ Panicle elongated.

2. A. alba, Linn. Culms varying from a few inches to 2 feet high, sometimes
decumbent at base : leaves flat, short, smooth or roughened ; sheaths smooth ; ligule

short and truncate or long and acute : panicle slender, usually spreading when in

flower and more or less contracted afterwards, green, purplish or brownish, rays

roughish : spikelets one line long or less : glumes nearly equal, the lower slightly

longer : floret slightly shorter than the glumes, the brief callus with some very minute
hairs ; lower palet very thin, 5- or 3-nerved, rarely with a short awn ; upper palet

J to I the length of lower.— A. stoloni/era, Linn. ; Keichenb. Icon. Fl. Germ. i. 9,

t. 133-137, 139. A. vulgaris, With. ; Eeichenb. 1. c, t. 130-132.
A native of Europe, introduced in most of the cultivated i)ortions of the State and of the

country, and exceedingly variable, its difl'erent forms having given ground for over 30 nomi-
nal species. In most works jl. alba and A. vulgaris are kept distinct, perhaps from the fact that

they are recognized as difl'erent in agriculture, the only botanical character that can separate them
being the difference in thelength of the ligule. They may be distinguished as follows :— var. alba
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proper, with elongated acute lignle, and the panicle contracted after flowering ; known as Fiorin
Grass, White Bent, Creeping Bent, Marsh Bent, or White Top ;

— var. vulgaris, with the lignle

short and truncate, and the iianicle after flowering more or less spreading ; usually called Red
Top, or Herd's-Grass (in some of the Eastern States), also Fine Bent or Fine Top. This grass in

its different forms makes up a considerable part of the permanent pastures of the older States,

and Red Top is sometimes sown for hay ; on account of its fine close turf it is one of the best lawn
giusses, especially in light sandy soils.

3. A. verticillata, Vill. Culms 1 or 2 feet high, decumbent and taking root

below, several of the lower nodes geniculate : leaves short, flat, 1 to 3 lines wide,

roughened, especially on the upper surface and margins ; ligule 1 or 2 lines long,

truncate ; sheaths loose, shorter than the iuternodes : panicle 2 to 6 inches long or

more, dense, lobed and interrupted ; rays crowded, branched and flower-bearing

from the base : spikelets scarcely a line long, often purplish : glumes about equal,

acute, 1-nerved and roughened with minute pubescence, often open : floret about

half the length of the glumes ; lower palet 5-nerved and minutely 5-toothed at its

obtuse apex, the nerves often indistinct below ; upper palet nearly as long as the

lower.— Trin. Spec. Gram, i, t. 36, and Agrost. ii. 112. Vit/a stolonifera, Hook. &
Arn. Bot. Beechey, 161, probably.

San Francisco, Santa Barbara, and other localities along the coast ; common in Texas, New
Mexico and Northern Mexico, and found also in Southern Europe and Asia. A widely distributed

species, sometimes with a regularly lobed panicle nearly a foot long, but more frequently with a
shorter and much interrupted one, the lower part of the axis having naked spaces of an inch.

The panicle is sometimes purplish. Found in moist places, especially near water-courses, and of

no agricultural value.

++ ++ Panicle short, dense and spike-like.

4. A. mucronata, Presl. Culms in tufts from an annual fibrous and pubescent

root, 3 to 9 inches high : leaves mostly flat, slightly rigid, erect, the uppermost
about an inch long, the lower longer, about a line wide and slightly roughened on
the margins ; ligule obtuse or truncate, decurrent ; sheaths longer than the internodes,

very loose, crowded at tlie base, smooth : panicle 1 to 1| inches long and 2 to 3

lines in diameter, at length exserted from the upper sheath ; rays in crowded fasci-

cles, appressed, and like the common axis scabrous : spikelets rather exceeding a

line in length, on pedicels as long or shorter, very pale, occasionally purplish :

glumes very acute and mucronate, the lower barely longer, hispid on the back and
very minutely scabrous throughout : floret nearly equalling the glumes, the minute

callus smooth ; lower palet minutely pubescent, obtuse with four minute teeth, the

midnerve excurrent just below the apex as a short rather stout rough awn, barely

exserted beyond the points of the glumes ; upper palet nearly half the length of the

lower, extremely delicate: stamens 3, linear-oblong.— liel. Hajnk. i. 238; Trin.

Agrost. ii. 106.

Sea-coast, Mendocino County, Bolander. This agrees very well with Presl's description of a

grass in Haenke's collection, the locality for which is not given. Apparently an annual, which
makes its growth of foliage in autiimn, as the stems are thickly clothed below with withered

sheaths. The specimens have the half-blanched ajipearance often presented by sea-side plants.

The scabrous pubescence of the glumes and lower palet is so minute that it can only b(! seen

witli a strong glass. No one except Mr. Bolander appears to have met witli this species, and he
collected at the same time what is apparently a much weather-worn awnless form of it, but it is

too imperfect for satisfactory deteimination.

•*- H— Ujyper palet present, scarcely longer than the ovary.

5. A. Scouleri, Trin. Culm strict, a foot high or more, from a perennial root,

somewhat rigid : leaves 3 or 4 inches long, the uppermost 1 to 1^ inches, flat or

involute, Ii lines wide, tapering to a long point, minutely roughened above; ligule

about a line long, obtuse, often lacerate ; sheatlis longer than the internodes, smooth

:

panicle long-exserted, lanceolate, open and few-flowered, the lower rays over an inch

long and equalling the intervening spaces, clustered, the longer few-flowered above

the middle : spikelets barely exceeding a line, very pale or tinged with purple :
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glumes acute, the lower a little longer and aculeate-roughened for the whole length

of its midnerve, while the upper is only so at the tip : floret but little shorter than
the glumes ; lower palet 5-nerved, entire and somewhat truncate at apex, the upper
hyaline, exceedingly minute. — Agrost. ii. 83.

Collected by Bolandcr, but no locality given ; also by Lemmon in the Sierra Nevada. The
original specimens were from Nutka Sound. This is referred as above from the description only.
The pale rather rigid foliage and culms, and the long narrow open panicle give it a distinct

appearance.

6. A. ezarata, Triu. Culm erect, 1 or 2 feet high or more, from a perennial (or

annual]) root, at length naked for some distance below the panicle : leaves mostly
erect and flat, 1 to 3 lines broad, the radical 2 to 4 and those of the culm "6 inches

long or more, roughish or very rough ; ligule obtuse, more or less decurrent ; sheatlis

longer than the internodes, usually smooth : panicle erect, rather narrow, dense to

very dense and crowded and somewhat lobed, pale greenish, rarely tinged with pur-

ple ; rays 3 to 5, semiverticillate, rough, mostly flower-bearing to the base : spikclets

1|^ to 2 lines long: glumes nearly equal, the lower a little longer, toothed on the
keel, acute : lower palet ^ or | shorter than tlie glume, somewhat acute, 4 — 5-nerved
and marked on the back by a longitudinal furrow, sometimes awned above the mid-
dle ; upper palet usually shorter than the ovary, sometimes longer : stamens 3

;

anthers oblong.— Gram. Spec, i, t. 27, and Agrost. ii. 87. A. albicans, Buckl.
Proc. Acad. Philad. 1862, 91. Polypogon alopecuroides, Buckl. 1. c. 88.

Occurs in its various forms in all the collections made in the State, ranging from Sitka to Cali-
fornia and eastward to Colorado and New Mexico. No other grass found upon the coast presents
such a variety of puzzling disguises as this. Specimens from wet grounds are 3 or 4 feet high,
while those from dry mountain sides are only as many inches. The panicle, sometimes nearly a
foot long, is usually very dense, but in some specimens the rays are spreading, and it is not rare
to find it interrupted below. The leaves, usually flat, are in dry mountain localities narrow and
involute, and vaiy strikingly in their roughness. The usually pale green of the panicle, with a
slightly satiny lustre, has sometimes a strong purplish tinge. The presence of awns is more com-
mon in the dwarf forms, though not confined to them, and the larger upper palet does not appear
to be associated with any other character. The specific name was given with reference to a slight
groove upon the back of the lower palet, but it is far from constant, and the palet often has five
nerves. Mr. Bolander states, in the Transactions of the State Agricultural Society for 1864-65,
that the root is annual, but in some of the specimens it has every appearance of being perennial.
The following, described as species, are apparently forms of A. exarata :—
A. grandis, Trin. (Agrost. ii. 70), described from a very large panicle only.
A. asperifolia, Trin. (1. c. 71), with exceedingly rough leaves. The specimens referred to this

have very broad as well as narrow leaves, and have the awn present or absent ; there are a few
very minute hairs at the base of the floret.

A. pallens, Trin. (1. c. 82), is a strict form with usually narrow and sometimes involute leaves,
and a rather loose panicle, which is very pale with little trace of gi-een, but specimens occur
like it in all respects except in having the panicle strongly tinged with purple.
A. Californica, Trin. (1. c. 113), may be a form of this; at least the specimens which Mr.

Bolander thought might belong to this species are A. exarata with a much internipted panicle.
A. mkrophylla, Steud. (Torr. in Pacif. B. Rep. iv. 154 ; A. exarata, var., Watson, Bot.

King Exp. 377), is a small long-a^^Tied fomi, which we should hesitate to refer to A. exaraia had
not Mr. Bolander traced it in the living plant from 3 to 6 inches high, through a regular scries,
up to the large awned specimens that undoubtedly belong there.

-»-•<- -1- Upper palet entirely wanting, or present as a barely manifest hyaline
scale.— Trichodium. {Trichodium, Michx.)

++ Spikelets awnless.

7. A. varians, Trin. Culm slender, erect, from a fibrous (perennial 1) root,
smooth, 3 to 6 inches high : leaves very narrow, often involute, slightly scabrous
above, the uppermost on the culm about an inch long ; upper ligule about | line
long, acutish ; sheaths longer than the internodes : panicle 1 to 2 inches long,
blackish purple, the rays an inch long, erect or somewhat spreading : spikelets a line
long or less : glumes nearly equal, roughish on the keel toward the apex : floret a
little shorter than the glumes.— Agrost. ii. 68.
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On the Upper Tuolumne, at 10,000 feet altitude, and Mount Dana (Bolander) ; Calaveras
Grove, Hillebrmid. The specimens from these localities, differing in the panicle, which is spread-
ing in some and narrow in others, all agree with the Kocky Mountain specimens (" Rocky Mts.,
217 Hooker") in Herb. Torr., which Trinius quotes as the original of the species. According
to Trinius the upi)er palet is sometimes present.

8. A. elata, Trin. Culm erect from a perennial root, rather stout, 2 or 3 feet

high, smooth : radical leaves 4 to 6 inches long, very narrow, those below becoming
involute, the upper ones fiat, 3 to 6 inclies long and 1 or 2 lines wide, scabrous

especially below ; ligules long, the upper 2 to 3 lines, acuminate ; sheaths nearly

smooth : panicle spreading, elongated (6 to 9 inches), green or purplish, the rays

scabrous, about 2^ inches long, in clusters of 5 to 7 below and in jjairs above, at

intervals on the axis of about 2 inches, branching above the middle : spikelets 1^
lines long, somewhat crowded on the branches, on pedicels shorter than or twice

their own length : glumes very acute, strongly roughened on the keel, the lower

slightly longer and a little exceeding the floret : lower palet with a few very minute
hairs at base, obtuse; upper palet wanting. — Agrost. ii. 71; Gray, Manual, 611.

A. vulgaris, Bol. Cat. 34.

Yosemite Valley {Bolander, n. 6103) ; near Wahoe Lake, Nevada, Dr. Torrcy. On the Atlantic

coast from New Jersey southward.

++ ++ Spikelets awnless or shoH-awned.

9. A. scabra, Willd. (Hair-Grass. Fly-away-Grass.) Culm slender, erect,

1 to 2 feet high : leaves short and narrow, mostly involute, the radical very slender,

the uppermost 1 to 3 inches long, scabrous ; ligule of the upper leaves nearly a line

long, the lower short ; sheaths slightly roughened : panicle mostly purplish, very

loose, 6 to 12 inches long or more; lower rays in clusters of 6 or more, the upper-

most in pairs, all rough with minute bristles while the common axis is smooth,

capillary, branched above the middle, the subdivisions flower-bearing toward the

summit : spikelets a line long, mostly on longer pedicels : glumes unequal, the lower

longer, very acute, scabrous and often greenish on the keel : lower palet shorter than

the glumes, very thin, sometimes short-awned, the upper when present very minute.— Trichodiiim laxiflorum, Michx. Flora, i. 42, t. 8. A. laxijlora, Kich. ; Kunth,
Gram. t. 130. A. Michauxii, Trin. Agrost, ii. 79. A. scabriuscula, Buckl. Proc.

Acad. Philad. 1862, 90.

Occurs in all the collections, being common, and extending northward to Alaska, as well as

quite across the continent from east to west ; also in Siberia. This, which is probably a biennial,

when young has its long rays erect and appressed, presenting a very different appearance from the

mature plant with the panicle fully developed and the branches divergently spreading ; when
ripe the panicles break away and are blown to long distances.

++++++ Spikelet awned.

10. A. canina, Linn. (Brown Bent-Grass.) Culms 6 to 24 inches high,

sometimes stoloniferous : radical leaves involute-setaceous, those of the culm flat,

a line broad or less ; ligule obtuse ; sheath mostly longer than the internodes, smooth :

panicle 2 to 6 inches long, spreading, the unequal rays in clusters of Ave below, in

pairs or solitary above, roughened, branching aboA'e the middle : spikelets purple or

brownish, 1 to 1| lines long, on shorter or longer pedicels : glumes slightly unequal,

very acute : lower palet one-third shorter than the glumes, bearing on the back at

or below the middle a more or less exserted and bent awn ; upper palet wanting or

very small.— Reichenb. Icon. Fl. Germ. i. 8, t. 74.

Mendocino County {Bolander), and northward to Oregon and Alaska. A perennial species

found in nearly every part of the world and, esjiecially the mountain forms, with many synonyms.
Of little or no agricultural value.

11. A. virescens, HBK. Culm 1 to 2 feet high or more, perennial: leaves

erect, flat, about (i inches long and 4 lines broad, rough on both sides ; ligule over

a line long, truncate ; sheaths much shorter than the internodes, mostly smooth :
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panicle pale greenish and tinged with pnrple, about 6 inches long and 1 1 broad, the

rays in clusters about an inch distant on the common axis, the two or three longest

flower-bearing above the middle, the others for their whole length : spikelets 2 lines

long : glumes very acute, the lower somewhat longer and terminated by a distinct

seta exceeding | line in length, rough on the keel and puberulent all over : floret

about ^ shorter than the glumes, bearded at base with a few short white hairs :

lower palet truncate, 5-nerved, the lateral nerves projecting as distinct teeth, the

central excurrent at or below the middle as a strong bent awn about 2 lines long

;

upper palet wanting, or present as a very minute rudimentary scale.— Nov. Gen.

i. 135 ; Trin. Agrost. ii. 74.

California, locaUty not given (Bolandcr) ; Mexico. The specimens were received from Mr.
Bolander ticketed "A. viridis, Kde Munro" : as there is no such published sjiecies, A. virescens

was probably intended, with the description of which it fairly accords. It has the general aspect

as to foliage of the lai'ger forms of A. exarata, Trin., but the panicle is broader and looser than
in any form of that. It also differs in its bristle-pointed glumes (an exception in the genus), and
its strongly truncate distinctly toothed palet, and (from the awned forms) in the stouter awn
placed at the middle of the j)alet.

12. A. esigua. Annual; culm (including panicle) 1 to 4 inches high, erect,

flattened, very slightly scabrous toward the nodes, sometimes branching from near

the base : leaves from an inch to 2 lines long or less, those upon the branches some-

times with the blade reduced to a mere point, mostly convolute, roughened on both
sides and margins, especially near the apex ; ligule about a line long, acute ; sheaths

very loose, strongly striate and minutely scabrous : panicle half the length of the

plant, included and at first narrow, at length open ; lower rays about five, the others

in pairs, the longer about an inch in length, bearing one to five flowers above the

middle, scabrous : spikelets three-fourths of a line long, the pedicels much enlarged

just below : glumes not pointed, the lower slightly longer, aculeolate on the keel

and with minute scattered hairs all over, especially at the apex, generally tinged with
purple : floret of but one palet, equalling the glumes, the callus very minute, with a

few hairs
;
palet 5-nerved, scabrous with few very minute hairs, very acute at apex,

the midnerve prolonged into a roughish awn four lines longer than itself, inserted

about one-fifth below the tip of the palet, which is split down to that point forming
two settB ; upper palet not manifest or a mere scale : stamens 1 (]).

Foot-hills of the Sierras, Bolander. The specimens accompanied a much reduced form of A.
exarata, from which it is abundantly distinct, as it also is from A. caniiia.

19. GASTRIDIUM, Beauv. Nit-Grass.

Panicle contracted into a somewhat loose tapering spike. Spikelets l-flowered.

Glumes with an enlarged ventricose shining base, very acute above, obscurely keeled,

the lower longer. Floret less than one-fourth the length of the lower glume, having

a very short callus, which is clothed with minute hairs. Lower palet very thin,

truncate and dentate at apex, just below which is a very slender awn equalling or

exceeding the glumes (or sometimes absent) ; upper palet equalling the lower. Scales

2, linear, as long as the ovary. Stamens 3. Stigmas 2, subsessile.

A genus of a single annual species, considered by some a section of Agrostis, from which it dif-

fers niainly in the enlarged shining base of the glumes.

1. Gr. australe, Beauv. Culm 6 inches to 2 feet high, smooth, branching at the

lower nodes, geniculate below, as are the branches : leaves flat, 2 to 5 inches long,

about 2 lines wide, long-pointed, scabrous on both sides, pale green ; sheaths mostly
rather shorter than the internodes, slightly roughened ; ligule 2 lines long, lacerate-

fringed : panicle 3 to 6 inches in length and about half an inch wide, in large speci-

mens somewhat lobed, very pale green, shining with a satiny lustre : spikelets about

2 lines long, very acute, the glumes slightly scabrous above, shining below : lower
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palet hairy.— Beauv. Agrost. 21, t. 6, fig. 6. G. lendigerum, Gaudin ; Eeichenb. Icon,

n. Germ, i, t. 73.

San Francisco (Bolander) ; San Diego County, Palmer. Common in Euro]ie and the Mediter-
ranean region ; also found in Chili. This rather handsome grass is veiy common on the coast
and, according to Mr. Bolander, late in the season covers the dry hills everywhere. Of no recog-
nized agricultural value ; animals on the continent of Europe are said to eat it.

20. CINNA, Linn. Wood Reed-Grass.

Panicle open, flexuose with spreading rays, or narrow with rigid erect branches.

Spikelets 1-flowered, more or less flattened. Glumes lanceolate, acute, 1-nerved,

the lower shorter, the upper equalling or slightly longer than the floret. Floret with

a manifest callus, or even stipitate within the glumes. Palets similar in texture to

the glumes, the lower 3-nerved, acute and awnless, or bearing a short awn or seta

just below the apex, the upper indistinctly 2-nerved, or with the nerves confluent

and apparently 1-nerved, slightly shorter. Scales 2, very short. Stamens 1 to 3.

Ovary oblong, smooth : styles 2, elongated ; stigmas plumose. Grain linear-oblong,

free.

A small genus of perennials, formerly including several species now placed in Muhlenbergia.

1. C. amndinacea, Linn., var. pendula, Gray. Culm 2 to 6 feet high,

smooth, with conspicuous brownish nodes : leaves flat, lanceolate, 4 to 8 lines broad,

rough on both sides and margins ; ligules conspicuous, 2 to 4 lines long ; sheaths

shorter than the internodes, smooth or slightly roughened : panicle 8 to 12 inches

long, drooping at apex, the capillary rays clustered, distant, flexuose, very unequal,

the longer flower-bearing above the middle, very scabrous : spikelets about 1 ^ lines

long, pale green, strongly flattened : glumes very acute, pubescent, ciliate-hispid on
the keel ; lower palet minutely hairy, especially on the nerves, the terminal mucro
distinct or quite wanting in the same specimen ; stipe very distinct with sometimes
a minute rudiment : stamen solitary, opposite the upper palet.— Manu.al, 2 ed. 545.

C. pendula, Trin. Agrost. ii. 34. Muhlenbergia pendula, Bong. Veg. Sitch. 172.

Blyttia suaveolens, Fries. C. latifolia, Griseb. in Ledeb. Flor. Ross. iv. 435.

Big Tree Grove (Bolander) ; Oregon and Washington Territoiy (Lyall, Hall) ; and north to

Sitka. Eastward it is found in the northern border States and in the mountains southward, and
it also belongs to northern Europe and Japan. The rarer typical form, ranging from Canada to

Louisiana, has not thus far been detected within the State. It has a much denser and narrower
panicle, longer spikelets (sometimes 3 lines), and is often tinged with purple. The type and
variety have a rather pleasant scent, but neither appears to be sought after by cattle.

2. C. xnacroursi, Kunth. Culm 3 or 4 feet high, erect and rigid, smooth or

slightly pubescent below the nodes, clothed below with broken and withered sheaths :

leaves narrow, convolute and attenuate at apex, rough-pubescent, the lower 3 to 4
and the uppermost 1 to 2 inches long, all very rigid ; ligule 2 or 3 lines long ; sheaths

much longer than the internodes, loose, rough : panicle 1 or 2 feet long, erect, very

narrow, dense and tapering above, loose and interrupted below, the base sometimes

included ; rays fascicled, very unequal, the longer (1 to 4 inches long) flower-bearing

above, the shorter for their whole length ; all, with the common axis, more or less

roughened: spikelets IJ to 2 lines long, scarcely compressed, minutely scabrous-

pubescent and on rough pedicels about their own length : glumes acute at apex or

blunt with a minute point, the lower somewhat longer and indistinctly 3-nerved :

floret usually somewhat exceeding the glumes, with a brief and minutely hairy callus

;

palets very delicate in texture, the lower minutely pubescent, more or less acute,

3-nerved, broad and involving the very thin distinctly 2-nerved upper one, which is

about the same length : stamens 3, with linear anthers.— Gram. i. G7 ; Trin. Agrost. ii.

36. Crypsis macroura, HBK. Nov. Gen. i. 140. Vilfa rigens, of Bolander's dis-

tribution, not Trin.



MMenbergia. GRAMINE^. 277

Tulare Valley (Blake) ; Deer Creek Canon {Brewer) ; Sonora (Bolander) ; San Diego County,

Palvier. Also in Mexico, and eastward in New Mexico and Western Texas. A very rigid wiry

grass, of a pale yellowish green color throughout, growing iu suhalkaline localities and apparently

in tut'ts, but the specimens generally lack the root. In general appearance it has little in common
with the preceding but much the aspect oF a Vilfa, from which its very brief callus is the chief

character that separates it. The ligule is described by Kuiith as being an inch long ; neither in

the specimen examined by Trinius, nor in those above cited does it exceed one-fourth that length.

The rigid stems are used by the Indians for making baskets.

21. MUHLENBERGIA, Trin. Drop-seed Grass.

Panicle contracted, or open with spreading rays. Spikelets 1 -flowered. Glumes

mostly shorter than the floret, often very small, the lower usually smaller, persistent,

obtuse and toothed, or acute and bristle-pointed ; the lower 1- the upper rarely

3-nerved. Floret decidtious, with a minute callus or sessile, usually bearded at base.

Lower palet herbaceous, 3-nerved, mucronate or awned at the apex ; the upper equal

or somewhat shorter. Scales 2, very small. Stamens 3. Ovary oblong, smooth :

styles 2, plumose on the upper half. Grain lance-oblong, dropping inclosed in the

palets.

The genus includes about 50 species, mostly American, of which 8 belong to the States east of

the Mississippi ; they are more numerous in Texas and in Mexico.

1. ]VI. gracilis, Trin. Culms from a perennial tuft, erect, rigid, clothed be-

low with withered sheaths, from 6 inches to 2 feet high : leaves half a line wide
or less, 2 to 4 inches long, mostly convolute and filiform, scabrous, and with the

whole plant very pale ; ligule a line long or more ; sheaths longer than the internodes,

roughish : panicle 3 to 6 inches long, often bronzed or blackish, very narrow, the

erect raj-^s mostly solitary and floriferous for nearly their whole length : spikelets

pedicelled or sessile, about 2 lines long exclusive of awn : glumes very variable, the

lower usually a little shorter, 1-nerved and more or less acute ; the upper about half

the length of the floret, 3-nerved, obtuse, erose at apex or with sevei'al teeth, some
of which terminate in short awns : lower palet with a short-bearded minute callus,

pubescent especially on the midnerve and margins for a portion or the whole of its

length and often thickly marked with blackish green spots, terminated by a slender

roughish awn 4 to 9 lines long.— Agrost. ii. 56. Podoscemum gracile and P. quad-
rideMtaium, HBK. Nov. Gen. i. 130, 131, t. 682, 683. Calycodon montanum, Nutt.

PI. Gamb. 186.

Yosemite Valley {Bolander) ; Lassen's Peak {Mrs. R. M. Austin) ; Colorado and southward to

Arizona and Mexico. Very variable in stature and foliage, and especially in the glumes, which
sometimes present curiously cut forms.

2. M. pungens, Thurber. Somewhat resembling the preceding, but the very
pale green foliage hard and rigid, each leaf terminated by a hardened point : culms
1 to 1^ feet high : panicle very open, its solitary rays fasciculately branched just

above the base into long 1 -flowered divisions : spikelets, including the awn, 2| lines

long : glumes half as long as the floret, pointed by a distinct bristle : floret with a
very minute rudiment (sometimes developed into an imperfect floret) ; lower palet

acute, the awn a line long or less ; upper palet with 2 setose teeth, which nearly

equalling the awn give the appearance of an undeveloped Aristida.— Proc. Philad.

Acad. 1863, 78.

On the Colorado River, above Fort Yuma {Neicherry), and eastward through Arizona and
Southern Utah ; also in Nebraska. According to C. J. Croft (Proc. Calif. Acad. iii. 205), it is

regarded in Arizona as most valuable forage, under the names of Black Grama and Grama China.

3. M. debilis, Trin. Culms 3 to 18 inches high, ascending from a geniculate

base, brandling from the lower nodes : leaves mostly flat, 1 to 2 inches long, about

^ line wide, acuminate, puberulent on both surfaces and with the whole plant jiiirple
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tinged or dark purple throughout ; ligule nearly a line long, lacerate ; sheatlis some-
what inflated : panicle 2 to 6 inches long, the few mostly solitary rays spreading,

distant, a little longer than the interspaces, included below by the upper sheath :

spikelet 1 to 1^ lines long ; floret very early deciduous : glumes | to J its length,

equal or the lower slightly shorter, the upper or both eroded at the obtuse or truncate
apex, hyaline : lower palet scabrous throughout, terminated by a slender awn 1 to 1|
inches long ; upper palet equal or slightly the shorter.— Agrost. ii. 49. M. pur-
purea, JSfutt. Plant. Gamb. 186. Podoscemum dehile and P. setosum, HBK. 1. c. 128,

129, t. 681.

Southern California, from Santa Barbara to Northern Mexico, and eastward to the valley of the
Eio Grande. A very slender annual, which is often of a deep purple color throughout. The
florets drop very early and it is often collected with only the persistent minute colorless glumes,
when it presents a very different appearance from the plant when its long slender-awned florets

are present.

22. VASEYA, Thurb. Vaseya.

Panicle dense, sometimes interrupted below. Spikelets 1 -flowered, herbaceo-

membranaceous. Glumes 1 -nerved. Floret equalling the glumes, with an oblique

callus bearing hairs as long as the floret. Lower palet 3-nerved, terminating in a

slender awn ; the upper equalling it and acute. Stamens 3. Ovary stipitate :

styles long; stigma of simple hairs.— Proc. Philad. Acad. 1863, 79.

But one species at present known, a perennial, with the aspect of a Muhlenbcrgia or of a Poly-
poyon, while it resembles a Calamagrost is in the long hairs around the floret.

1. V. comata, Thurber, 1. c. Culms 1 to 3 feet high, smooth, except at the

nodes where they are retrorsely pubescent : leaves (about 6) flat, 4 to 6 inches long,

2 to 3 lines wide, dull green and roughish on both sides ; ligule a short lacerate

fringe ; sheaths slightly roughened, the lower equalling, the upper somewhat shorter

than the internodes : panicle 3 to 4 inches long, pale green, lead-colored or purplish,

either narrow throughout or lobed below, the lower rays two or three together, the

upper solitary, all very densely many-flowered : spikelets on very short pedicels,

flattened, pubescent, a line and a half long : glumes narrow, very acute, the lower a

little the longer, serrulate on the keel : awn 3 to 4 lines long, flexuose, rough, often

purplish. — Watson, Bot. King Exp. 378.

Yosemite Valley and Mono Lake (Balnnder) ; Huntington Valley, Nevada ( Watson) ; Nebraska
{Hall & Harbour) ; Colorado, JVolf. Firet described from Nebraska specimens, which are much
less luxuriant than those since collected in California, the very naiTOW lead-colored panicles of the

first presenting a very different aspect from the broader purplish inflorescence of the latter. Such
an unusually leafy species may be worth a trial under cultivation. Mature specimens are still

desired.

23. CALAMAGBOSTIS, Adans. Reed Bent-Grass.

Panicle either open and spreading or contracted and spike-like. Spikelets 1 -flow-

ered, and mostly with a bristle-like bearded (or naked) rudiment of a second flower :

glumes usually nearly equal, concave, acute, unawned. Floret shorter than the

glumes, sessile or pedicelled, surrounded by usually copious white silky hairs at base,

Palets thin, tlie lower 3 - 5-nerved, mostly truncate and sometimes toothed at the

apex, and bearing on the back, below the tip, a slender usually bent and twisted

awn, or rarely awnless ; upper palet much shorter, or sometimes equalling the upper.

Stamens 3. Scales 2, acute. Ovary smooth : styles distinct and short, with featliery

stigmas. Grain inclosed but not adherent to the palets. — Perennials with running

rootstocks and mostly tall erect and rigid culms.

There are about 60 species, widely distributed throughout the temperate parts of the globe.

All of the species here given belong to the section Dcyeuxia, which includes those having the
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ruJimeut of a second floret. Somn botanists give this section the rank of a genus, leaving in

Calumfujrostis only the species in which the rudiment is lacking. While none of the species are

cultivated as pasture or meadow grasses, C Canadensis is of considerable agricultural importance,

as it forms a large share of the "wild liay" cut upon the western prairies. C. arenuria, lloth,

with very large (^ inch) spikelets crowded in a dense cylindrical spike, though abundant upon

both shores of the Atlantic, does not appear to have been found upon the western coast. In some
parts of Europe and on the New England coast, it has been planted to restrain blowing sands, its

tough rootstocks extending for 20 or 30 feet and binding the sand very effectively. It is a coarse

rigid grass and distasteful to cattle except when very young. Some Euiopean botanists refer it

to Psamma, Beauv., and others to Ammophila, Host.

Panicle loose and open, the spikelets mostly tinged with purple.

Hairs of the hyaline lower palet copious, about equalling it or some-

times a little shorter.

Spikelets less than 2 lines long. 1. C. Canadensis.
Spikelets 2 lines long or more. 2. C. Langsdouffii.

Hairs copious and one-third to one-half shorter than the palet. 3. C. DEscHAMPSloiDES.

Hairs scanty, less than one-fourth the length of the palet.

Plant tall (2 to 3 feet). Leaves ample and fiat. 4. C. BoLANDERl.
Plant dwarf (6 to 15 inches). Leaves convolute-setaceous. 5. C. Bukweri.

Panicle strict and narrow, its short branches erect and appressed after

floweiing : lower palet membi-auaceous, sometimes of similar

texture to the glumes.

Hairs at base of the floret nearly equalling or about one-third shorter

than the palet and exceeded by those of the rudiment.

Spikelets 2 to 2^ lines long. Glumes very thick.

Spikelets lA lines long.

Hairs short, barely half as long as the palet.

Awn from below the middle of the palet and but little exceeding it.

Awn from near the base of the palet and long-exserted.

* Panicle loose and open, mostly tinged with purple.

1. C. Canadensis, Beauv. Culms tall, erect, smooth, 3 to 5 feet high, rarely

branching below : leaves about a foot long, 2 to 4 lines wide, flat, minutely scabrous :

ligule short, lacerate ; sheaths closely appressed, shorter than the internodes, smooth

or slightly roughened : panicle 4 to 6 inches long, oblong, the common axis and rays

scabrous : spikelets from 1;^ to if lines long : glumes lanceolate, acute : lower palet

nearly as long, obtuse and more or less 2-toothed at the apex, surrounded by copious

white hairs, and awned on the back from near the middle with a very delicate bristle

not much stouter than the hairs, and usually barely equalling or rarely slightly ex-

ceeding the palet ; upi)er palet a little shorter : rudiment very minute.— Torrey, Fl.

N. York, ii. 444, t. 150; Gray, Proc. Amer. Acad. iv. 77, and Man. 615, t. 8.

Aruiido Canadensis, Michx. Fl. i. 73. C. Mexicana, Nutt. Gen. i. 46, excl. syn.

Pers. Giniia (1) Purshii, Kunth, Euum. i. 208.

Moist places, mostly in the Sierra Nevada (ffillcbrand, Bolandcr), to Oregon (Howell), and
British Columbia, and from subarctic America to Pennsylvania and New Mexico. In the older

States, where this grass is abundant, it is known by the not very descriptive nam^ of " Blue
Joint," and is regarded as a valuable meadow grass, though it is encouraged rather than culti-

vated. By some the hay is considered nearly as nutritious as that from Timothy {Phleum prateiise).

Large quantities are cut on the prairies, it yielding in rich soil very heavy crops.

2. C. Langsdorffii, Trin. Culm, leaves and panicle as in C. Canadensis : spike-

lets 2 to 3 lines long : glumes lanceolate or oblong-lanceolate, attenuate-acuminate,

often cinereously strigose-pubescent : awn stouter than in the preceding and often

slightly exceeding the palet.— Gram. Uni-Sesquifl. 225 ; Gray, Proc. Amer. Acad,

iv. 77. C. Oregonensis, Buckl. in Proc. PhiL Acad. 1862, 92, in part; Gray,

same, 334.

Calaveras County (Hillchrand) ; Oregon (Tohnie, Nittf.all), and northward to Arctic America.
Found also in the White Mountains of New Hampshire, the Rocky Mountains, and in the north-
ern regions of both continents. Liable to be confounded with C. Canadensis, from which it is

mainly distinguished by its longer and more acute glumes and its stouter and (usually) exserted

awn. In the Califomian specimens the glumes barely exceed two lines long, being precisely like

the Oregon specimens of Nuttall {C. ColumbieTisis, Nutt. in heib.), which Dr. Gray (Revision of
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the Deyeuxia section of the genus, 1. c.) refers to tliis species. The panicle is light brown or

darker purplish-brown, sometimes purplish. In both cases the awn exceeds the palet by nearly
a line and is attached about one-third below the tip.

3. C. deschampsioides, Trin, Culms tufted, erect from a decumbent base,

"which is thickly covered by withered remains of sheaths, 5 to 10 inches high, smooth,

half equalled by the basal leaves : culm leaves 1 to 2 inches long, loosely convolute,

smooth, the uppermost erect, smaller ; ligule about a line long, split ; sheaths as long

as the internodes, smooth : panicle ovate, 1 to 1| inches long, open, few-flowered

;

rays in pairs or ternate, divided above the middle and bearing about 5 flowers, and
with the rhachis smooth : spikelets 2 lines long, more or less purple-tinged : glumes
equal, broadly lanceolate, acute, as long as or barely equalling the floret : lower palet

nearly smooth, membranaceous, lacerate-toothed at apex, slightly scabrous on the

nerves, bearing at or below the middle a stout somewhat divergent awn which is

exserted about one-third the length of the palet ; hairs at base delicate, fairly copious,

one-half to two-thirds its length ; upper palet quite equalling and similar in texture

to the other, 2-nerved and irregularly 2-toothed : rudiment a brief process, scarcely

one-flfth the length of the palet and naked, or somewhat longer with very short

hairs.— Trin. Spec. Gram, iii, t. 354 ; Griseb. in Ledeb. Flor. Ross, iv. 427. C.

rubescens, Buckl. in Proc. Phil. Acad. 1862, 92 (?) ; Gray, in same, 334.

Alaska and Arctic Asia, but not certainly found within our territory. The plant called C ru-
bescens by Buckley is doubtfully referred here by Gray, of which only an imperfect fragment is

found in the herbarium of the Philadelphia Academy, said to have been collected in Oregon by
Nuttall. It is a species likely to occur, and from its close resemblance in habit to C. Brciceii

might readily be confounded with that species. In our northern specimens the rudiment is no
more than barbellate, but Trinius's figure gives it as distinctly though not copiously plumose.

4. C. Bolanderi. More or less scabrous throughout : culm 2 to 3 feet high,

geniculate : leaves flat, 6 to 10 inches long, 2 to 4 lines wide, the uppermost a half

smaller, pale yellowish-green : ligule about 2 lines long, truncate, erose or lacerate

;

sheaths scarcely half as long as the internodes, rather loose : panicle 3 to 8 inches

long, loose, blackish purple, becoming brownish ; rays in threes and fives, very slen-

der, rather erect, at length spreading or even deflexed, the branches few-flowered

above the middle : spikelets \^ lines long on longer pedicels : glumes equal, lanceo-

late, acutish, minutely hairy, rough on the keel, the margins above minutely ciliate

:

floret barely shorter ; lower palet minutely rough-tuberculate, often bifid, the lateral

nerves slightly excurrent ; hairs at base few and unequal, short, mostly at the sides
;

awn attached nearly at base, the lower half twisted and lodged in a dorsal groove,

divergent above and exserted just below the tips of the glumes ; upper palet shghtly

shorter, of .similar texture, broad, 2-nerved, 2-toothed, and somewhat rough-tubercu-

late between the nerves : rudiment half the length of the floret, with long hairs. —
C. varia (]), Boland. Cat. 34.

Swamps, Mendocino County, Bolander, n. 6471 (in part). A strikingly handsome species ; the

yellowish-green color of the plant contrasted with the blackish-purple of the panicle nuist make it

conspicuous, while a closer inspection shows the bright whiteness of the floret in strong contrast

with the deep color of the glumes. The roughness of the palets is unlike anything we remember
to have seen in grasses, ap^waring under the microscope like minute glistening grains of silex. In
the specimens the groove running lengthwise of the lower palet and forming a lodgment for the

awn is very distinct and well-defined ; whether it remains in fruit is uncertain.

5. C. Bre^veri, Thurber. Culms densely tufted, 6 to 15 inches high, erect,

very slender, bearing 2 short distant leaves : radical leaves 2 or 3 inches long,

setaceously involute, minutely scabrous above ; upper ligule acute, decurrent, 2 lines

long, the lower lacerate ; sheaths close, strongly striate : panicle loose, 1 to 3 inches

long ; rays solitary or clustered, divaricate or more or less erect, barely equalling the

interspaces, 1 - 3-flowered : spikelets blackish-purple, 1 1 or 2 lines long, smooth or

slightly roughened above : lower palet nearly equalling the acute glumes, minutely

4-toothed, slightly roughened, more or less lined with purple, and with a small tuft

of minute unequal hairs at each side ; awn from above the base, exserted about a
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line, little divergent ; npper palet usually nearly equalling the lower, very thin,

2-nerved and mostly 2-toothed : anthers very large, dark purple or purplish : rudi-

ment large and conspicuous, its abundant hairs nearly equalling the floret. —
Bolander, Trans. Calif. Agric. Soc. 1864-65, 136.

Near summit of Carson's Pass {Brewer, n. 2128); on the Tuolumne, at 9,700 feet altitude

{Bolander, n. 6098) ; also by Lemmon, locality not given. A neat well-marked species, with a

strong general resemblance to C. clcsc/mnipsioides, but diti'ering widely in the structure of the flower.

C. STRIGOSA, Bong. (Gray, Proc. Am. Acad. iv. 78), may possibly occur in northern localities.

It will be recognized by its very large glumes, 2^ to 3 lines long, terminating in a long subulate

point, strigosely pubescent all over, and especially so on the keel ; the floret considerably shorter
;

the awn attached well below the middle, exserted and about eijualling the palet ; haii's copious

and one-third shorter than the acute palet and about equalled by those of the conspicuous rudi-

ment. What appears to be Bongard's plant was collected in Alaska by Mr. Harrington.

* * Panicle narrow, the erect branches oppressed after flowering : lower palet
sometimes like the glumes in texture.

6. C. crassiglumis. Culm about a foot high, erect, rigid : radical leaves

nearly as tall, culm leaves 3 or 4 inches long, divergent, the upper smaller, erect,

usually reaching the panicle, all convolute, 1 or 2 lines wide, acute, rigid, strongly

striate, rough above and on the margins, very pale green ; ligule less than a line long,

erose-toothed and cartilaginous ; sheaths loose, the upper especially, mostly equalling

the internodes, smooth : panicle scabrous, about 2 inches long, very dense, occa-

sionally interrupted below, the short very rough rays appressed, densely flowered :

spikelets 2 to 2| lines long on shorter pedicels, brownish-purple above : glumes

nearly equal, broadly ovate or ovate-lanceolate, rather abruptly pointed, the upper

often mucronate, minutely scabrous, subcartilaginous, with thin margins : lower

palet scarcely shorter, very broad, acute, lacerate-fringed and obscurely toothed at

apex, scabrous, with hyaline margins, the delicate hairs two-thirds as long ; awn
attached just below the middle, rather stout, straight, very slightly exceeding the

palet, sometimes barely exserted ; upper palet thin, scarcely one-fourth shorter,

2-nerved, erose-toothed : rudiment very small, its abundant hairs about equal to the

upper palet.

Swamps, Mendocino County, Bolander, n. 4766, 4787. Plant with the habit of C. Lapponica,
Trin., under which name it was distributed, but very unlike in its flowers. The glumes in this

are much broader and less acute, and are remarkably thick and tough. The lower palet is much
broader, with fewer and shorter basal hairs ; the awn is attached just below the middle of the
palet, while in the other it is just above the base ; the rudiment is much larger, with more copi-

ous hairs upon its whole length : in C. Lapponica they proceed from the apex only. The glumes,
wherever exposed, are dark brownish-purple ; on the back and below they are very pale green.

The palets are more or less purple-tinged along the nerves.

7. C. Stricta, Trin. Culm erect, rather rigid, 1 to 3 feet high, somewhat
scabrous below the panicle : leaves narrow and mostly setaceously involute, erect,

scabrous on both sides ; ligule short ; sheaths smooth : panicle at first included at

base, at length exserted, 2 to 5 inches long, erect, narrow, somewhat lobed, inter-

rupted below, the roughened and erect branches much crowded, flower-bearing

mostly to the base : spikelets rarely exceeding 1^ lines, often blackish purple, some-
times straw-colored : glumes ovate-oblong, acute, nearly equal, rough upon the keel

and minutely scabrous all over : floret very slightly shorter ; lower palet roughish,

bearing the straight awn at or a little below the middle and slightly exceeding it

;

hairs at base about two-thirds the length of the palet ; upper palet hyaline, one third

the shorter, 2-nerved and 2-toothed : rudiment conspicuous, its hairs about equalling

the palet.— Gram. Uni-Sesquifl. 226 ; Gray, Proc. Am. Acad. iv. 78, and Man. 615.

Sierra County (Lemmon) ; Klamath Valley {Cronkhile) ; and frequent eastward to the Rocky
Mountains and along the northern border through Wisconsin, etc., to Vermont and Canada.
Andersson, in Gram. Scand., and Grisebach, in Ledeb. Flor. Ross., place C. stricta, Trin., as a
synonym of C ncglccta, Gaertn. What is known to American botanists as C. stricta diflers from
authentic specimens of the European C. ncy/ectn in the much firmer texture of its glumes, the more
copious and longer hair.s at base of floret, the somewhat stouter awn, and longer rudiment.
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Varies with the leaves flat except near the apex, or all strictly convolute ; very pale green. The
])auicle is sometimes continuous, but usually the lowest and sometimes the lower two fascicles

of rays are separated by an inch or so of the naked axis ; color dark brownish or blackish purple,

green and dark purple, or straw-colored throughout.

8. C. Aleutica, Trin. Culms stout, 2 to 5 feet high, erect or subgeniculate

below, smooth except at top : leaves erect, rather rigid, those of the culm flat, long-

attenuate, about a foot long and 4 or 5 lines broad, rough on both sides ; ligule ovate

or truncate ; sheaths very loose, mostly much shorter than the internodes : panicle

very rough, 6 to 10 inches long, an inch wide or less, rather loose, subflexuose at

top, somewhat interrupted; rays 2 inches long or less, in crowded clusters, the

branches flower-bearing to the base : spikelets 2| to 3 lines long, mostly exceeding

the pedicels, pale or brownish : glumes nearly equal, lanceolate, acuminate, mem-
branaceous, roughish all over : palets like the glumes in texture and but slightly

shorter, the lower acutish, minutely 4-toothed and soon lacerate, nearly smooth, its

straight or curved awn inserted just below the middle and barely as long ; hairs

scarcely half as long and about equalling the sparse tuft of the very minute rudi-

ment ; upper palet roughish on the two conspicuous nerves, shortly 2-toothed and
ciliate at apex.— Bong. Veg. Sitch. 171 ; Hook. Fl. Bor.-Am. ii. 241 ; Griseb. in

Ledeb. Fl. Ross. iv. 427 ; Gray, Proc. Am. Acad. iv. 80. C. albicans, Buckl. Proc.

Acad. Philad. 1862, 92 ; Gray, same, 334.

San Francisco, Oakland, etc. (Bolander), and northward to Washington Territory and Alaska.
This is the most robust species of the coast and forms dense tufts on the hillsides. The lower
leaves break off near the sheath, leaving these erect and rigid. The panicle is sometimes pale

straw-color, but generally more or less tinged with brownish-purple ancl sometimes of the bronze-

color so noticeable in some species of ^ir« from the northwest coast; the jialets are sometimes
slightly colored also. It varies with the lower glume acuminate, considerably longer than the

upper and over 3 lines long.

9. C. sylvatica, DC. Culms erect, rather rigid, 1 to 2 feet high, clothed at

base by crowded dead sheaths : radical leaves reaching nearly to the panicle ; culm
leaves 3 to 8 inches long, the uppermost shorter, all less than 2 lines wide, attenuate-

pointed, more or less scabrous and involute ; ligule about a line long, lacerate

;

sheaths more or less equalling the internodes, rarely fringed at the throat, the upper-

most very loose : panicle inclosed at base when young, spike-like, strict, 3 or 4

inches long, about ^ inch wide, very dense, often slightly interrupted below, pale to

dark-purple throughout ; rays mostly in fives, an inch long or less, appressed and
like the rhachis very rough : spikelets 3 to 3| lines long, on short roughened pedi-

cels : glumes ovate-lanceolate, very acute, the upper distinctly 3-nerved, scabrous,

a little exceeding the palets : lower palet in texture like the glumes, acute, 4-toothed,

scabrous, grooved on the back ; awn attached very near the base, twisted and rough

below, bent at the middle and exserted more than half the length of the glumes ;

hairs unequal, the longest at the sides about \ as long as the palet ; upper palet thin,

hyaline, broadly 2-nerved, 2-toothed ; rudiment stout, including its hairs about | the

length of the palet.— Reichenb. Icon. Fl. Germ. t. 138; Griseb. in Ledeb. Flor.

Ross. iv. 426; Gray, 1. c. ; Watson, Bot. King Exp. 379. C. put-purascens, R. Br.,

App. Richards. Voy. 3.

' Mount Dana, at 12,500 feet altitude, and on the sea-coast {Bulandcr) ; Oregon {Nuttall)
;

Humboldt Mountains, Ne%-ada ( Watsmi) ; Rocky Mountains of Colorado by several collectoi-s.

Also in northern and middle Europe and Siberia. All the North American specimens have a

much denser and stricter panicle than any from Europe with which we have been able to compare
them, though those collected in Mendocino County by Bolander (without number) approach them
in this respect. Tlie plant seems to be much more leafy at the coast than upon the mountains,

the latter usually having more rigid culms and the leaves mostly involute. The Mendocino
sj)ecimens also show a distinct ring of hairs at the junction of the blade and sheath, a character

given for the European plant. The color of the panicle is very variable, running from greenish

straw-color through various degrees of purple to deep purple all over ; these differences some-

times occurring in specimens of the same set show that the purple form cannot be regarded as a

variety even. Sometimes the lower sheaths are purple-tinged, and in si)eciuieus with dark-colored

glumes the lower palet also partakes of this eolor more or less.
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24. ERIOCOMA, Nutt. Silky-Grass.

Panicle few-flowered with spreading slender dichotomously branched rays, or very

narrow with few 1 — 3-flowered erect rays. Spikelets solitary, 1-flowered. Glumes

nearly equal, membranaceous, acuminate or attenuate-pointed, the lower 3-, the

upper 5-nerved. Floret much shorter than the glumes, ovate, with a short distinct

callus. Palets at first herbaceous, becoming coriaceous or even crustaceous, the lower

much broader, involving the upper, clothed with very long white silky hairs, bear-

ing at or just below the apex a short straight or curved obscurely triquetrous cadu-

cous awn. Scales 3, as long as the ovary. Stamens 3 ; anthers bearded or naked.

Ovary stipitate.— Urachne § Eriocoma, Trin. & Kupr. Fendleria, Steud.

To this interesting genus, for a long time known only by a single widely distributed species, a
second species is doubtfully referred. In both, but conspicuously so in the first, the fibres of the

root are clothed with a dense covering of matted cottony hairs, which make them apj)ear three

times their real size. Perennials, forming dense tufts crowded below with the remains of the

sheaths of foDuer years ; foliage very pale and rigid. Steudel founded his Fendlerui on Fendler's

n. 979, which he describes as having a second and neuter' floret as a slender and very tliin palet

shorter than the glumes. An examination of other specimens collected under this number, and of

many others from a wide range of localities, fails to discover this second floret ; there is at most,

as noted by Watson (1. c), "a very short and thick process at the base of the upi)er palet."

1. !E. cuspidata, Nutt. Culms 1 to 2 feet high, mostly simple, sometimes

geniculate at the upper node : leaves setaceously convolute, rigid, scabrous, the radi-

cal ones often equalling the culm ; cauline three, the uppermost nearly equalling

the panicle or reduced to a filiform point ; ligule a line long or more, acute, mostly

bifid ; sheaths roughish, the middle one shorter than its internode, the upper very

loose : panicle at length exserted, about 6 inches long and nearly as broad, the

capillary often flexuose rays mostly in pairs, the lower several times dichotomously

branched, the upper branched but once, at tlieir extremities, the branches 1-flowered

:

spikelets 3 or 4 lines long : glumes ventricose below, attenuate-rostrate, pubescent,

colorless except the green nerves, the mid nerve only extending the whole length :

floret about half the length of the glumes ; lower palet broadly oval, green and herba-

ceous when young, shorter than its long hairs, becoming hard, brown, and finally

black and shining and naked, the 5 nerves confluent near the obscurely bifid apex
;

upper palet equal, narrow, 2-nerved, entire ; awn mostly longer than the palet, nearly

straight : anther-cells bearing usually 5 hairs about J their length. — Nutt. Gen. i.

40 ; Watson, Bot. King Exp. 379. Stipa memhranacea, Pursh. Stipa hymenoides,

Eoem. & Schult. Syst. ii. 339 and Mant. 188. Urachne lanata, Trin. Panic. 38
;

Trin. & Rupr. Stipacese, 19. Fendleria rhynchelytroides, Steud. Syn. Gram. 420.

"From the Sierras eastward" (Bolander), and northward to British America; common in

Nevada and Utah, at 4,000 to 8,000 feet altitude {Watson), extending eastward to Missouri and
southward to New Mexico and Texas. A remarkably handsome grass, the regular branching of
its panicle, with a few large white spikelets, making it especially noticeable. Valued by travel-

lers as one of the several kinds of '* Bunch-gra.ss." The awn falls so soon that specimens are fre-

quently quite awnless, but the large seeds inclosed in the hardened palets remain a long time.

2. E. WebberL Culms densely tufted, 3 to 6 inches high, slender and wiry :

leaves convolute, rigid, pungent at the apex, scabrous, the radical 2 to 3 inches long,

immerous ; culm leaves 4, the uppermost an inch long or less ; upper ligtdes mani-
fest, rounded, the lower obscure ; lower sheaths crowded, the uppermost dilated :

panicle 1 to '2^ inches long, very narrow, few flowered ; rays slender, erect, tlie

lower in threes and 1 -3-flowered, the upper solitary, 1-flowered: glumes 4 lines

long, acuminate, often purple-tinged : floret about 3 lines long, with a short callus,

deciduous ; lower palet (when young) herbaceous, 5-nerved, the lateral nerves arched
towards and meeting the central one, apex minutely 2-lobed, covered throughout with
copious silky white hairs a line long ; upper palet equal and similarly hairy on the

back ; awn 2 lines long, very slender, roughened, curved : anthers long, naked.
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Sierra Valley, Bolandcr, May, 1871. The specimens are immature, and leave it for riper

materials to complete tlie description. Exce{)t in its very different panicle it accords well with
Eriocoma, and it is preferred to modify tlie generic character rather than add a new genus. The
awn in this falls even earlier than in E. cu^-piduta, and is rarely to be found excejit in those
spikelets that are still included by the upper sheath. The collector sent this gi'ass several years
ago with a set of his species oi Stipa, to which geims he supposed it to belong, with the request that,

should it be new, it be named in honor of Dr. Webber of Sierra Valley, an esteemed physician who
had aided him in his botanical explorations, and upon whose estate the grass was discovered.

25. STIPA, Linn. Feather-Gras8.

Panicle open, with few spreading branches, or sometimes crowded and narrow.

Spikelets 1 -flowered, the cylindrical floret with an obconic bearded and often elon-

gated sharp-pointed callus, in our species shorter than the glumes, and readily fall-

ing at maturity. Glumes subequal, membranaceous, often terminated by a long

subulate point. Lower palet coriaceous, cylindrical-involute, inclosing the mostly

shorter upper one, entire at the apex or terminating in two minute sometimes hya-

line teeth, naked or with a crown of short hairs, conspicuously awned. Awn articu-

lated with the palet, often caducous, geniculate below, glabrous or pubescent or

plumose with spreading hairs. Scales 3. Stamens usually 3, sometimes 1 or 2

;

anthers often bearded at the apex. Ovary stipitate, smooth : styles 2, short ; stig-

mas plumose with simple hairs. Grain cylindrical, smooth, free from but inclosed

in the palets.

A genus of perennials, with mostly involute leaves and early deciduous florets, represented in

almost every part of the world. Some of our species, under the not very distinctive name of

"Bunch-grass," are among the valued kinds of forage in the Sierra Nevada. Sti}}a (Macro-
chfoa, Kth.) tciiacissima, of southern Europe and noi'thern Africa, forms a portion of the
"Esparto grass," largely used in paper-making. S. pcmiata of Europe (a variety of which occurs

in Arizona) is an old garden plant, cultivated for its beautifullj'^ plumose awns ; the panicles,

which are 6 to 12 inches long, are imported in considerable quantities for "ornameutal" pur-

poses, usually dyed in various brilliant and unnatural colors.

* Awn for a part of its length plumose with silky hairs.

Foliage, panicle, etc., pale green.

Lower palet 2-lobed at apex.

Lower palet entire at apex.

Foliage, panicle, etc., tawny yellow.

« * Awn not plumose, often strongly pubescent.

Panicle open with spreading often secund rays, which are few-flowered

above the middle.

Awn 6 inches long ; floret coarsely hairy.

Awn 3 inches or less in length.

Lower palet tuberculate, partially hairy.

Lower palet hairy all over.

Panicle narrow, with mostly erect rays.

Panicle small, 2 inches long ; floret 2 lines long, purplish.

Panicle large, 6 inches long or more.

Lower palet with two distinct herbaceous teeth.

Lower palet with two more or less manifest hyaline teeth.

Floret less than three lines long.

Floret 3 to 5 lines long.

Lower palet with copious long silky hairs.

Lower palet with short scattered hairs,

* Awn for a part of its length distinctly plumose with silky hairs.

1. S. speciosa, Trin. & Rupr. Culm 1 to 2 feet high : radical leaves half as

long as the culm, the others much shorter and with the sheaths minutely puberulent

;

upper sheath inflated, its leaf about 4 inches long, its ligule less than a line long,

that of the lower sheaths minute and fringed : panicle 6 to 8 inches long, included

below, contracted, its appre.ssf,'d rays mostly in pairs and 6 — S-flowered : glumes

1. S. SPECrOSA.

2. S. OCCIDENTAMS.
3. s. CHRYSOPHYLLA,

4. s. COMATA.

5. s. SETIGERA.
6. s. EMINENS.

7. s. KiNGII.

8. s. Stillmanii.

9. s. SiBIRICA.

10. s. CORONATA.
11. s. VIRIDULA.
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8 or 9 lines long, nearly equal, long-acuminate and often lacerately 2-toothed at the

apex, hyaline, the lower 3- and the upper 5- or indistinctly 7-nerved : floret 5 or 6

lines long, with a short callus ; lower palet one-third longer than the upper, silky-

pubescent throughout, slightly but distinctly 2-toothed ; awn 1 1 to 2 inches long,

geniculate below the middle, plumose from the base nearly to the bend, with con-

spicuous white silky hairs 3 lines long, smooth above : anthers 3, beardless.—
Stipaceae, 45.

Near San Bernardino, Parry & Lemmon, n. 423 (1876). This, which does not appear to have
been met with by other botanists, is a native of Chih, and is referred here from the description

only. It adds a third to the phimose species in the State. It is distinguished from S. occidcn-

talis by its longer and many-flowered panicle, its more pointed glumes, which are generally lacer-

ate at the slender apex, and the more conspicuously plumed awn, the silky hairs ending abrui»tly

below the bend, the rest of the awn being iiuite smooth.

2. S. occidentalis, Thurber. Culms slender, 1 to 2 feet high, somewhat sca-

brous, pubescent at the nodes : radical leaves 2 to 4 inches long, those of the culm
shorter, all involute, rigid and rough ; sheaths shorter than the internodes ; ligule

conspicuous, 2 or 3 lines long, lacerate : panicle 3 to 6 inches long, the base often

included, contracted ; rays mostly erect, the lower in twos or threes and few-flowered,

the upper solitary and 1-flowered : lower glume 5 lines long, 5-nerved, somewhat
exceeding the indistinctly 3-nerved upper one : lower palet 3 to 3| lines long, one-

fourth longer than the upper, brownish when ripe, pubescent with appressed hairs,

especially below ; callus short, acute, the apex with a short distinct crown of hairs
;

awn 1^ inches long, twice bent, and plumose to the upper geniculation with rather

coarse hairs which are less than a line long below and sliorter above : anthers naked,— Bot. Wilkes Exped. 483; Watson, Bot. King Exped. 380.

Common in the Sierras, extending into Oregon ; also Nevada. Mr. Bolander remarks, in Proc.

Calif. Acad. iv. 169, that in large specimens the awn is naked ; the large specimens from him,
referred to this species, belong to S. comata, Trin.

3. S. chrysophylla, E. Desv. Culms forming very dense tufts, 6 inches to 2

feet high or more, somewhat branched, and clothed below with withered sheaths

:

leaves half as long as the culm or more, closely and setaceously involute and
rigid, slightly scabrous and with the sheaths and panicle tawny yellow ; ligule

short ; upper sheath usually inflated : panicle contracted, mostly included below,

4 to 6 inches long, with short appressed 1 - 3-flowered rays : glumes about 8 lines

long, nearly equal, acuminate, hyaline, 5-nerved : floret including a medium callus

4 to 5 lines long; lower palet twice the length of the upper, covered with spreading

white hairs, bearing two minute lobes at the apex and an awn 1 to 1;| inches long

which is bent near the middle, plumose below the bend with silky hairs 2 lines long

and smooth above : anthers naked.— Gay, Flor. Chil. vi. 278, t. 76, fig. 2.

Santa Inez, near Mono Lake, and collected on Ives' Colorado Expedition ; a native also of the
mountains of Chili. Readily distinguished by its marked yellow color and its handsome plumose
awn. Agrees well with Gay's Chilian specimens, excepting that the purple tinge of the glumes,
which Desvaux gives as a character, is wanting in all of our specimens. This author makes two
varieties, minor and major, the one short with the leaves equalling the cvilm, and the other taller

with leaves half as long ; our specimens show by intermediate states that the plant is very varia-

ble in this respect. Two other s))ecies with plumose awns occur beyond the bordei-s of the State,

one in New Mexico, very closely allied to S. pcnnata, Linn. (var. Nco-Mexicana, Thurber, in

Gram. Mex. Bound, ined.), the other in the mountains of Colorado, S. Moiujolica, Turcz.

* * Awn not jjlumose, often strongly pttbescent.

•t-Panicle open with spreading, often secund, few-flowered rays.

4. S. comata, Trin. & Eupr. Culms 1 to 4 feet high, stout, mostly scabrous

;

leaves involute, roughened, the radical \ox\ the length of the culm, the leaves on
which are much shorter, the uppermost very small or reduced to a mere sheath

;

ligule conspicuous, acute, 2 or 3 lines long ; sheaths loose, the uppermost somewhat
inflated, smooth, at length shorter than the internodes : panicle included at base by
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the upper sheath, open, 8 to 12 inches long; rays ternate or in pairs, distant, few-

llowered
;
glumes about an inch long, nearly equal, 5-nerved, with a long subulate

point : floret (including calhis of 2 lines) 6 lines long, readily deciduous ; lower
palet rather sparsely pubescent with coarse hairs, but with no distinct corona ; awn
4 to 6 inches long, seldom distinctly geniculate, scabrous especially above, shining,

variously curled and twisted, soon deciduous ; upper palet equalling the lower :

stamens 3 ; anthers mucronulate at apex (but not barbulate as described by Trin.

& Eupr.).— Stipacese, 76 ; Watson, Bot. King Exped. 380. S. juncea, Nutt. Gen.
i. 58, not Linn. S. capillata, Hook. Flor. Bor.-Am. ii. 237, not Linn. S. occi-

dentalis, Bolander, Proc. Calif. Acad. iv. 169, in part.

Mono Lake {Bolander) ; Western Nevada {Watson) ; Oregon {Spaulding) ; and from the Ujijier

Missouri to Utah, Nebraska and New Mexico. A pale green species, which presents very different

aspects according to age ; when young the ]i)anicle, all save its long awns, is inclosed by the
upper sheath ; later it is exserted, with its few rays spreading, but as its florets are early decidu-
ous it at that time rarely has anything but empty glumes. It is very near S. cnpillata, Linn., of
Europe, from which it differs in its broader leaves, longer and acute ligule, more sparsely flowered
panicle, and longer and more attenuate-pointed glumes. The plant cited by Mr. hoiander as a
smooth-awned S. ocdclentalis is this species with rather shorter awns than usual.

5. S. setigera, Presl. Culm 1 to 3 feet high, pubescent at the nodes, with radi-

cal leaves about one-third as high ; culm leaves flat, 2 or 3 lines wide below, long-

attenuate above, rough-pubescent and sometimes ciliate on the margins, the

uppermost nearly equalling the panicle ; ligule about 1 line long, truncate and split

;

sheaths two, pilose at throat, the lower shorter than the internode, the upper loose :

panicle about 6 (sometimes 12) inches long, mostly included below, loose, flexuose,

more or less secund when young, the slender rays in pairs
;
pedicels shorter than the

spikelets : glumes 6 to 9 lines long, long-acuminate, the upper rather shorter, usually

purplish, strongly 3-nerved : floret (including a callus of 1 line) 5 lines long, con-

stricted below a distinct corona ; lower palet tubercular-roughened, silky hairy

especially on the nerves ; upper palet hyaline, scarcely a third as long ; awn 2 to 3

inches long, slender, flexuose, more or less distinctly bent above the middle, strongly

pubescent below, minutely so above, persistent : anthers bearded at the apex.—
Rel. Ha^nk. i. 226 ; Trin. & Eupr. Stipaceas, 28. S. avenacea, Hook. & Arn. Bot.

Beechey, 403, not Linn. S. Neesiana and leucotricha, Trin. & Rupr. 1. c. 27 and 54
;

Torr. in Pacif. R Rep. iv. 154. S. dliata, Scheele in Linnsea, xxii. 342.

Common from San Diego County {Parry), northward to Oregon {Hulse) ; New Mexico and
Texas, and in South America. A rather variable species, often with closely involute leaves. The
upyier glume has sometimes one or two additional nerves ("5-nerved," Prcd) ; in the Californian

specimens the glumes are generally pui-ple, and in those from Texas they are scarious. The palets

differ as to their pnbescence, which, so far as noticed, never completely covei-s the surface. It is

common on the Coast Eanges and on the foot-hills of the Sierra Nevada and, according to Prof.

Brewer, is the most common and valuable " Bunch-Grass " of the dry hills.

6. S. eminens, Cav. Culms 1 to 3 feet high, slender, pubescent at the nodes :

leaves all convolute-setaceous, somewhat rigid, slightly scabrous, those of the radical

tufts about half as long as the culm ; lower culm leaves 6 to 8, the uppermost 2

inches long ; ligule very minute ; sheaths striate, smooth : panicle 4 to 6 inches

long, soon exserted, somewhat secund, the very slender rays short, in pairs, few-

flowered : lower glume about 5 lines long, the uj)per 4 lines, acuminate, 3-nerved,

purplish : floret a little more than half the length of the lower glume ; callus less

than ^ line long ; corona short, but distinct ; lower palet hairy throughout, the upper

about one-third as long and hyaline ; awn about 1 inch long, very slender, bent near

the middle, minutely and evenly scabrous, readily falling away: stamen 1, small,

oval. — Icon. v. 42, t. 467 ; Trin. & Rupr. Stipaceae, 30.

Coast Ranges and foot-hills ; also from Quito in South America. Often confused with the pre-

ceding by collectors, some slender forms of which closely resemble this. The longer floret, with

more conspicuous callus and corona, the pubescence not covering the whole palea, and the much
longer more pubescent and persistent awn of that species as well as the longer glumes and pilose

sheaths will readily distinguish it.
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•J— -f— Panicle narrow, with more or less erect usually crowded rays.

++ Lower jjalet less than 3 lines long.

7. S. Kingii, Boland. 1. c. Culms tufted, 6 to 20 inches high, covered below

by the remains of numerous sheaths, slender, smooth, with but two nodes near the

base : radical leaves half as long as or equalHng the culm, setaceously involute,

minutely scabrous ; culm leaves 2, the upper short ; ligule a line long, acute, often

cleft : panicle narrow, 1 to 2 inches long, the short erect rays scabrous ; lower rays

ternate, 2-flowered, the upper in pairs or solitary, 1-flowered : spikelets 2 lines long

:

glumes obtuse, eroded and sometimes mucronate, hyaline with a tinge of purple at

base, the midnerve extremely delicate, and the others not manifest ; the lower glume
one-fourth shorter, equalling the floret : callus short, whitish ; lower palet purplish,

sparsely pubescent, with a few longer hairs at tip which is veiy minutely 2-toothed
;

awn 6 lines long, bent below the middle, scabrous and very pei-sistent ; upper palet

equalling the lower and hairy at apex : anthers bearded at tip.

Mount Dana, at 7,000 to 12,000 feet altitude, Bolander. Tills exceedingly neat and delicate

species is named in honor of Mr. Clarence King.

8. S. Sibirica, Lam. Culms 1| to 3 feet high, clothed at base by the remains

of old sheaths : leaves very narrow and involute, smooth or slightly roughened, the

radical about half equalling the culm ; ligule short ; sheaths shorter than the inter-

nodes, the upper somewhat inflated, its blade about half as long as the panicle, pale

green throughout : panicle 6 to 1 2 inches long, erect, narrow ; rays distant, the lower

in threes or fives, the upper in pairs, branching and few-flowered : spikelets 4 lines

long : glumes nearly equal, acuminate in a slender point, 3-nerved, minutely sca-

brous and one-fourth longer than the fusiform short-callused floret : lower palet about

2| lines long, minutely 2-toothed at the apex, brownish at maturity, with long rather

coarse hairs ; upper palet nearly equal ; awn 6 to 9 lines long, flexuosely geniculate

near the middle, below which it is strongly pubescent (almost plumose), scabrous

above : anthers conspicuously bearded.— 111. i. 158 ; Trin. & Rupr. Stipaceae, 59.

S. Bloomeri, Boland. in Proc. Calif. Acad. iv. 168.

Mono Lake and near Sonora Pass, Bolander, n. 6116 ; "rare." Siberia, etc.

++ ++ Lower palet 3 to 5 lines long.

9. S. Stillmani, Boland. Culms tufted, stout, 3 to 5 feet high, geniculate below,
smooth except the pubescent nodes: radical leaves 12 to 18 inches long, those of

the culm (four or five) much shorter, all glaucous, involute at least at the long atten-

uate apex, the lower 3 to 4 lines wide at base, mostly smooth below, scabrous above
and on the margins ; ligule minute ; sheaths loose, shorter than the internodes,

striate, smooth, slightly bearded at the throat : panicle 5 to 10 inches long, narrow
and spike-like, interrupted below, nearly white and lustrous, the axis puberulent
with an incomplete pilose ring at the nodes ; rays crowded and fasciculate, more or

less united below, 1 - few-flowered : glumes nearly equal, about 9 lines long, acumi-
nately bristle-pointed, membranaceous-hyaline, the lower 3-, the upper more or less

5-nerved at base : floret 5 lines long with a short one-sided white-hairy callus ; lower
palet herbaceo-chartaceous, distinctly 3-nerved, sparsely pubescent throughout, the

divisions of the 2-cleft tip nearly a line long ; upper palet similar ; awn inserted be-

low the tip of the palet, 12 to 15 lines long, tortuous, slightly bent above the mid-
dle, scabrous : stamens 3; anthers long, mucronulate. — Proc. Calif. Acad. iv. 168.

Blue Canon, Sierra Nevada, Bolander. The stout culms, as large as a goosequill, are from a
large tortuous almost woody rhizome, which is hairy, as are the rootlets proceeding from it. The
large and lustrous panicles are strikingly handsome.

10. S. COronata. Culm 4 to 6 feet high, 3 or 4 lines thick at base, where it is

clothed witli the remains of old sheaths : lower culm leaves about 3 feet long, 4 to 6
lines wide at base, gi-adually attenuate to a long involute point, the uppermost about
6 inches long, almost filiform and rigid, all slightly scabrous on botli surfaces and
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margins ; ligule very short, lacerate-fringed ; sheaths somewhat loose, the uppermost
much dilated, striate, smooth except the margins, which are luostly ciliate, especially

at the throat : panicle 12 to 16 inches long, at first spike-like and included for one-

third or one-half its length, at length exserted and loose, but narrow with erect

branches ; lower rays in pairs or threes, long and fiower-bearing above, the upper in

fascicled clusters and flower-bearing to the base : spikelets short-pedicelle(l, pale-

greenish becoming purplish : glumes unequal, the 3-nerved lower about 8 lines, and
the 5-nerved upper 6 lines long, both acuminate and somewhat bristle-pointed,

slightly scabrous on the nerves : floret, including the brief curved callus and long

hairy crown, 5 lines long ; lower palet scarcely chartaceous, bifid with delicate hya-

line teeth less than a line long, clothed with silky shining hairs, those below about

a line long, the upper more numerous, forming a dense tufted corona 2 lines long

;

awn about an inch long, slender, bent mostly below the middle and minutely sca-

brous ; upper palet about half the length of the lower : stamens 3 ; anthers naked.

Hills near Julian City, San Diego County {BolaiuUr) ; near San Bernardino, Pari-y & Lcmmon,
n. 422 (1876). The tallest and most robust of all North American Stipas ; when young, with the
panicle partly included, it appears somewhat like S. Stillmani, but it lacks tlie marked and
peculiar lustre of that species. Later the panicle is exserted, becoming wider and loose and taking
on a purplish tinge, and the resemblance is no longer noticed. The remaikably long hairs upon
the floret have a peculiar silvery lustre ; when highly magnified each hair is seen to be flat and
spirally twisted.

11. S. viridula, Trin. Culms 1| to sometimes 5 feet higli, with numerous
withered sheaths at base : leaves all involute-setaceous at apex, smooth or slightly

scabrous, pale green, the radical about one-third as long as the culm ; upper culm-

leaf 1 to 1 1 inches long ; ligule very short ; sheaths half the length of the internodes

or less : panicle 6 to 18 inches long, narrow, loose, the short erect rays in twos or

threes : spikelets 4 to 5 lines long, on shorter pedicels : glumes nearly equal, ovate,

bristle-pointed, the lower 5-, the upper 3-nerved, sometimes tinged with purple :

floret fusiform, about one-fourth shorter, the callus very short ; lower palet with

short scattered hairs which form a rather irregular crown and with 2 very minute
hyaline teeth ; upper palet more than half as long ; awn 1 to 1|^ inches long, slender,

flexuose, usually twice bent, pubescent below and scabrous above, at length decidu-

ous : anthers naked.— Act. Petrop. 1836, 39 ; Trin. & Eupr, Stipacea?, 57 ; Watson,
Bot. King Exped. 380. S. parvifiora, Nutt. Gen. i. 58, not Desf. S. spartea,

Hook. Fl. Bor.-Am. ii. 237, not Trin.

In the Coast Ranges and Sierra Nevada, nortliward to Oregon, the upper Missouri (Geyer)

and British America. Very variable in the size of the culm and character of the panicle, which
is usually slender and loosely flowered, sometimes reduced to a mere raceme of a few 1 -flowered

i-ays, and at the other extreme crowded and spike-like. The young states of this and .S^. Sibirica

very closely resemble one another, but that has longer rays naked below, the floret more copiously

silky and the anthers conspicuously bearded. The lower palet in S. viridula slightly projects

on eacih side of the insertion of the awn, and when that at length falls the scar is oblii^ue. The
floret in both species becomes fuscous at maturity.

26. ABISTIDA, Linn. Triple-awned Grass.

Panicle racemose or spike-like, rarely spreading. Spikelets 1 -flowered. Glumes

unequal, the lower shorter, membranaceous, sometimes with a bristle-like point.

Floret oval or cylindrical, with an obconio mostly hairy callus and readily falling at

maturity. Lower palet chartaceous or coriaceous, longer than and inclosing the

upper, entire at apex where it bears a three-parted awn, with or without a joint at its

base. Scales 2. Stamens 3 ; anthers beardless. Ovary stipitate : styles distinct.

Grain cylindrical, inclosed in the lower palet, but free from it.

Over 150 species are enumerated, of which the larger share belong to warm countries. The
culms, from an annual or perennial root, are often much branched ; the leaves narrow and inostly
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involute. The triple awn separates the genus from Stipa, which it in other respects much re-

sembles. In the Eastern States Aristida is represented by about a dozen species, wliile Stipa has
hut three ; upon the Pacific Coast these numbers are very nearly reversed. In the division of

the genus, those having the persistent straight awn continuous with and divided down to the

palet are placed in the section Chcetaria. Those with the awn divided above and twisted below
to form a stipe, which is articulated with the palet and caducous, form the section Arthratliermn,

which is regarded by some as a genus.

1. A. bromoides, HBK. Culms from 3 to 12 inches high, forming close tufts,

slender and often geniculate below : radical leaves few and short ; those of the culm
two, 1 or 2 inches long, involute-setaceous and rather rigid, smooth below, minutely

scabrous above ; ligule minute, fringed ; sheaths shorter than the internodes : pani-

cle 1 to 3 inches long, spike-like, somewhat secund, the rays solitary or clustered,

branched nearly to the base : spikelets purplish, 4 to 5 lines long, on shorter pedi-

cels : glumes narrow, mucronate, scabrous on the back, the lower about 2 lines long,

the upper twice its length : floret mostly equalling the upper glume, its short callus

with brief, very white hairs ; lower palet greenish with numerous dark purple

blotches, smooth except on the scabrous midnerve ; middle awn rather longer than

the palet, the lateral ones somewhat shorter, all minutely scabrous ; upper palet very

short, scarcely exceeding the ovary.— Nov. Gen. & Spec. i. 122. A. dispersa, var.

bromoides, Trin. & Rupr. Stipaceae, 130.

Colorado Desert (Schott) ; San Diego (Bolander) ; Sonora, New Mexico and Texas
;

Quito. A
variable species, forms of which have been described under several names ; these have been brought
together by Trinius and Ruprecht as varieties of one species, to which they gave a new name
A. dvipersa. In this case it seems proper to continue one of the older names. The plant is

probably an annual, though none of tlie specimens have roots. The same tuft has culms from 3
inches to a foot high ; in the shorter ones the base of the panicle is included, but in the taller it

is long exserted. In the young plant the panicles are dark purple ; in older specimens, they be-

come light brown.

2. A. Californica, Thurber. Culms '5 to 10 inches high, very densely tufted,

geniculate below and branched above, pubescent, especially at the nodes : leaves

involute, pubescent above, scabrous below, the radical from 1 to 1| inches long,

those of the culm shorter, the uppermost minute or reduced to a mere sheath ; ligule

a fringe of hairs ; sheaths shorter than the internodes, loose, striate, pubescent or
hirsute : panicle 1 or 2 inches long, racemose, few-flowered, the lower spikelets in

pairs (one sessile, the other short-pedicelled), the upper solitary : glumes scabrous on
the keel, lacerate-fringed at apex, usually purple with white margins, the lower 4,

the upper 6 lines long : floret shorter than the lower glume, with a conspicuous
white-hairy callus one-third its length ; lower palet minutely scabrous, especially

above, pale greenish and marked with purplish-black blotches, the upper palet about
one-fourth as long ; awns about equal, very slender, minutely scabrous, 1| to 2 inches
long, twisted below into a slender stipe (5 to 8 lines long), which is articulated with
the upper palet and deciduous at maturity. — Bolander in Trans. Calif. Agric. Soc.
1864-65, 134, without description.

Colorado Desert (Schott)
; Fort Mohave, Cooper. Apparently an annual, which by its numerous

branches and long awns forms a complex tuft. It is the oidy species of the section with articu-
lated, caducous awns {Arthratherum) thus far found in North America. According to Mr. Schott
it is known to the Mexicans as Zacatc dc licbre, " Hare's-grass.

"

27. SPARTINA, Schreb. Cord-Grass.

Panicle of mostly erect racemed spikes. Spikelets crowded in two rows upon one

side of a triangular rhachis, subsessile, 1-flowered with no rudiment, much flattened

laterally. Glumes rigid, more or less rough-bristly on the strongly compressed keel,

acute or short-awned. Floret sessile, shorter than tlie upper glume. Lower palet

membranaceous or chartaceous, awnless, the upper slightly longer. Scales none.

Stamens 3. Ovary smooth : styles very long, more or less united below ; stigmas
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feathery. Grain laterally compressed, free.— Perennials, with creeping scaly root-

stocks, and simple reed-like culms bearing long tough leaves with smooth sheaths.

There are about 8 species, though three times as many are described, found chiefly in warm
climates. Four occur in the Atlantic States ; though usually growing in salt marshes, some
extend far inland.

1. S. Striata, Eoth. Culms erect and stiff, 1 to 4 feet high : leaves coriaceous,

smooth, a foot long or more, 6 to 8 lines wide at base, tapering to a long narrow

convolute point ; ligule a short fringe ; sheaths rather loose, overlapping and quite

clothing the culm : panicle 4 to 6 inches long, of 3 to 8 sessile erect spikes 1 to 3

inches long, the projecting point of the rhachis once or twice the length of the upper

spikelet : spikelets 6 to 8 lines long, loosely imbricated, soft : glumes very unequal,

smooth or merely scabrous on the keel, the larger 1-nerved : upper palet exceeding

the lower.— Trin. Agrost. i. 90; Nees, Gen. i, t. 41. >S'. foliosa, Trin. 1. c. 92, a

very leafy form.

Salt marshes near San Francisco, Bolander. Common on both shores of the Atlantic, where it

varies so nuich that several nominal species have been made of it. The stems and foliage, though
coarse, are succulent and greedily eaten, but communicate a strong and rancid flavor to the milk,

butter, and even to the flesh of animals that have fed upon it. It fonns a more durable material

than straw for thatching roofs, and it is known in some ])arts of New England as "thatch," and
the unpleasant flavor given by it to milk and butter is called " thatchy."

2. S. cynosuroides, Willd. Culms 2 to 6 feet high, rather slender ; leaves

2 to 4 feet long, 4 to 6 lines wide at base, tapering to a long slender involute point,

smooth except on tlie margins ; ligule bearded : spikes 5 to 20, scattered and spread-

ing, at least at maturity, 2 to 4 inches long on pedicels about \ inch long, the pedi-

cels and common axis strongly hispid on the angles : spikelets closely imbricated :

lower glume very narrow, the upper broad, spinulose-hispid on the keel and tapering

to a rough awn about 3 lines long : floret equalling the lower glume ; the lower palet

very rough on the midrib which terminates just below its tip ; upper palet about

equalling the lower, rough at apex. — Torrey, Flora N. York, ii. 448, t. 153.

Oregon, Howell. Common on tlie Atlantic coast, growing along the lakes and the borders of

rivers quite across the continent, and very likely to be found within the State.

S. GRACILIS, Trin., a slender species 1 to 3 feet high, with rough and rigid leaves and shorter

and closely appressed spikes. Ranging from Oregon to Texas and found in alkaline soils in all

parts of Nevada, Watson. It doubtless occurs in Northeastern California.

28. BOUTELOTJA, Lagasca. Grama Grass.

Spikelets in solitary or racemed spikes, sessile and crowded in two rows upon one

side of a flattened rhachis, 2 - several-flowered ; only the lovcest floret perfect, the

others more or less rudimentary and neutral, or rarely staminate. Glumes mem-

branous, convex, keeled, the lower a half shorter. Lower palet of the perfect floret

chartaceous, 3-toothed or 3-cleft at the apex and terminated by 3 subulate awns

;

upper palet 2-nerved, 2-toothed. Stamens 3, usually orange-colored or red. Scales

2, fleshy. Styles 2, terminal. Imperfect floret staminate and similar to the other,

or more frequently incomplete and pedicellate, of a single palet with 3 teeth and 3

setae, or reduced to 3 awns with or without scale-like palets. — Very slender grasses,

often geniculate at base, with short leaves less than a line broad ; ligule a hairy

fringe.

A rather large American genus, most abundant in the warmer portions, but three species reach-

ing the Northern States. J'Jutriana, Trin., Chondrosium, Desv., Atheropogon, Muhl., and Dinebra,

Beauv., are some of the genera under which they had been placed before Dr. Gray properly re-

stored Lagasc.a's earlier name. The species are numerous in Western Texas and all the Rio

Grande region, Northern Mexico, etc., where they are generally known as Grama-giass and form
the larger share of the })asturage of the dry and elevated plains.
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* S2nkes pectinatelif many-flowered, erect or spreading, the rhachis not prolonged

beyond the spikelets.

1. B. oligostachya, Torr. Perennial, G to 18 inches liigh : leaves smooth or

barely roughened above: spikes 1 to 5, remote, 1 to 1^ inches long, often much
curved, on very short hairy pedicels ; rhachis smooth or sparingly hairy : spikelets

(including setae) about 3 lines long : glumes (the upper 2 lines long) strongly keeled,

with a few minute hairy papillae : lower palet equalling the upper glume, copiously

hairy on the back, its long middle lobe 2-cleft ; central seta longest (a line long)

;

upper palet equalling the lower, with lateral tufts of long hairs at base : pedicel of

sterile tioret about a line long, hairy at top and bearing a rudimentary hooded palet

and 3 very short awns. — Gray, Man. 621. Atheropogon oligostachyum, Nutt. Gen.

i. 78. Chondrosium oligostachynm, Torr. in IVIarcy Rep. 300.

Summit of Providence Mountain, Cooper. This species, which extends from Wisconsin west-

ward, is common in Nebraska and southwestward to Northern Mexico. Tlie specimens from Dr.

Cooper, who alone seems to have met with it in California, are only 6 inches high.

2. B. poljrstachya, Torr. Culms 3 to 15 inches long : leaves scabrous, often

with a few hairy papillae on the margins and midnerve ; sheaths loose : spikes 3 to 6

or more, ^ to 1 inch long, rarely slightly curved, the scabrous rhachis hispid-ciliate :

spikelets about 2 lines long : glumes often irregularly 2-toothed, the upper broadly

ovate, a line long, rough-pubescent, short-awned below the apex : lower palet very

hairy on the nerves below, otherwise smooth and shining, the central lobe rather

obtusely bifid, the lateral narrow and acute ; lateral setae stoutest and longest ; upper

palet equalling the lower, silky-hairy on the margins and on each side at base : im-

perfect tioret of 2 small (mostly) hooded palets and 3 setae, upon a hairy pedicel which
also bears a very minute rudimentary third floret.— Pacif. R. Rep. v. 366, t. 10.

Chondrosium pnlystachyum, Benth. Bot. Sulph. 56 ; Torr. in Emory Rep. 153. B.

pumiia, Buckl. Proc. Acad. Phil. 1862, 93.

Fort Mohave {Cooper) ; Colorado River {A. Schott), and eastwai-d ; very common in the Rio
Grande region and southward. Varying from nearly prostrate to erect with very slender culms

;

the spikes generally dark purple and the foliage more or less tinged. The seta; of the lower palet

also vary considerably in length, and sometimes the imperfect floret has a broad cordate palet

awned between the lobes, and the second imperfect floret becomes more consjiicuous.

* * Sjyikes short, few-flowered, at length reflexed: j^oint of rhachis prolonged.

3. B. aristidoides. Culms 6 to 1 8 inches high, branched above : leaves soon
involute, scabrous above, margins with scattered 1 -haired papillae ; sheaths very loose,

smooth except a hairy tuft at throat on each side : spikes 4 to 8, distant, secund,

8 to 10 lines long, on white-hairy pedicels 2 lines long; rhachis scabrous, the tri-

quetrous point equalling the terminal spikelet : spikelets 3, distant, appressed, about

3 lines long ; lower glume almost setiform, the upper subidate, strongly keeled, some-
times 3-toothed : perfect floret with a slightly bearded callus ; lower palet coriaceous,

silky-pubescent on the nerves, minutely punctulate, nearly equalled by the upper

:

imperfect flower on a short pedicel slightly hairy at top, of 3 unequal awns, one
3 lines long, the shorter slightly dilated below. — Dinebra aristidoides, HBK. Nov.
Gen. i. 171, t. 695. Eutriana aristidoides, Kunth, Enum. i. 280, and Suppl. 233.

Fort Yuma {Major Thomas) ; San Diego County, Palmer. Common in Arizona and Mexico.
Apparently monocarpic, the cluster of withered sheaths at the base indicating that it takes a rest

and completes its growth the second season. The young plant, with its spikes erect and apjH-essed,

presents a strikingly diflereut appearance from the old one, when its fully developed spikes aie

i-efi-acted. The long awns to the sterile floret give it so strong a resemblance to an Aristida that
the specific name is especially descriptive.

29. CYNODON, Richard. Dog's-tooth Grass.

Inflorescence in several one-sided flattened spikes which are digitate at the end of

the peduncle. Spikelets 1-flowered, with a rudiment consisting of a naked pedicel
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or a pedicelled imperfect floret, awnless, sessile in 2 rows. Glumes keeled, point-

less, somewhat unequal, spreading, shorter than the floret. Palets pointless, awn-

less, the lower larger, boat-shaped, prominently keeled, the upper 2-nerved, concealing

the rudiment in its fold. Stamens 3. Styles 2, rather long with feathery stigmas.

A genus of which about a dozen species are described, but most of them are supposed to be
forms of the widely disseminated perennial one here given.

1. C. Dactylon, Pers. Culms prostrate, stout, often creeping several feet,

clothed with undeveloped sheaths, and throwing out prostrate bi-anches, as well as

ascending geniculate flowering ones 6 to 10 inches high : leaves about an inch long
and a line wide, Avith a rather obtuse scabrous apex, stiff" and sometimes involute, glau-

cous ; ligule short with very long hairs ; sheaths much crowded, loose, strongly

striate : spikes 3 to 6, an inch or two long, the rhachis concavo-convex : spikelets

rarely over a line long, imbricately appressed : glumes ovate, usually spreading and
rough on the keel ; lower palet broadly boat-shaped, smooth, the keel and margins
ciliate ; upper palet narrow ; rudiment half as long as the floret, sometimes minute.— Reichenb. Icon. Flor. Germ. t. 26 ; Nees, Gen. 1, t. 39,

Near San Bernardino (Parry k Lemmmi) ; San Jose, M. Jackson Lewis. This is the "Doub"
of the East Indies, the " Dog's-tooth Giass " of Europe, but in this country always called " Ber-
muda Grass." It is very common in all warm countries, including Australia ; in the Eastern
States it is thoroughly naturalized, being found as far north as Pennsylvania, and far more
abundantly south and southwestward, varying greatly in size according to tlie character of the
soil ; the spikes are sometimes purplish. This and the Oiab-gi-a.ss, Paniciim sanguinale, are popu-
larly often confused ; that has its spikelets inserted on the rhachis by pairs, one sessile, the other
pedicelled, while in this they are all sessile and solitary. Though a troublesome weed in the cot-

ton fields, it is by many regarded as the most valuable of pasture grasses for the Southei-n States,

and of great value even for hay. It is a singular fact that it has never been known iu the Eastern
States to perfect its seed, and it can only be propagated by cuttings,

30. LEPTOCHLOA, Beauv. Slender Grass.

Panicle simple, its branches being long slender spikes, upon one side of which the

spikelets are sessile in two rows. Spikelets 3 - several-flowered, the uppermost

imperfect. Glumes membranaceous, the upper larger, keeled and often subulate-

pointed. Lower palet 3-nerved, ciliate or hairy, entire or 2-toothed, awnless or

bristle-awned from between the teeth. Upper palet smaller, prominently 2-nerved.

Stamens 2 or 3, Ovary stipitate : styles simply plumose. Seed, in some species,

loose in the pericarp,

A small genus, as to the limits of which botanists differ ; species with the lower palet bristle-

awned between the teeth are by some referred to Diplachnc, Beauv.

1. L. fascicularis, Gray. Annual, culms | to 2 feet high, decumbent, genicu-

late, branching : leaves flat, 4 to 6 inches long, smooth or roughish, the upper mostly
equalling the panicle ; ligule a line long, lacerate ; sheaths loose : panicle 4 to 8
inches long, its base usually included ; spikes strict, 3 to 4 inches long ; spikelets

solitary or in twos or threes, short-pedicelled, 3 to 5 lines long, 5-11-flowered, the

joints minutely hairy-tufted : glumes lanceolate, acute, rough on the strong single

nerve, often mucronate, the lower at least a half shorter than the lower floret, the

upper as much longer : lower palet ovate-lanceolate, ciliate below the middle, short-

awned at the cleft apex, with two minute lateral teeth ; upper slightly shorter, short-

pointed, silky-ciliate : styles very long : pericarp membi-anous.— Man. 623, t. 9
;

Durand & Hilg. in Pacif. R. Rep. v, 15. Festuca polystachya, Michx. ; Ell. Sketch,

i. 169, t. 10, fig. 3. Diplachne fascicularis, Beauv. Agrost. 80, t. 16, fig. 9. Ura-
lepis (Tricuspis) composita, Buckl. in Proc, Acad. Philad. (1863), 94.

Pose Creek (Heerniann) ; Fort Yuma (Major Thomas) ; Colorado River, Newberry. This does
not appear in any of the collections made by the State Survey, yet must be more Irequent than this
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would indicate, as it extends from New England quite across the continent. It is found along

nearly the whole Atlantic coast, usually in brackish marshes, rarely over a foot high. The Far-

western plant is more luxuriant, and the clustered spikelets give the panicle a denser appearance.

2. L. imbricata, Thurber. Culms simple, erect, 1 or 2 feet high : leaves G to 8

inches long, 2 lines wide at base, setaceously acuminate, slightly scabrous ; sheaths

loose : panicle erect, 8 to 10 inches long, usually sheathed at base ; spikes very

numerous, solitary or fascicled, slightly spreading : spikelets appressed-imbricate,

nearly sessile, acute, 7 - 8-flowered, about 3 lines long : glumes very unequal, hispid

on the prominent solitary nerve, the lower narrow, acute, about half as long as the

lowest floret, the upper broader, obtuse, mucrouate, more than a half longer : lower

palet about a line long, herbaceo-membranaceous, minutely 2-toothed at the obtuse

mucronate apex, the lateral nerves long-pilose below ; upper palet equalling the lower,

obtuse and denticulate at apex and hairy on the nerves : seed loose in the pericarp.

— Gram. Mex. Bound, ined.

Larken's Station, San Diego County (Palmer, n. 404) ; Fort Yuma (Major Thomas) ; and through

the Gila Valley to the Rio Grande. The lower leaves and sheatlis are sometimes tinged with

purple, the panicle usually grayish green. Habit somewhat that of L. fasciciUaris, but the spikes

are much narrower, the spikelets being smaller, closely appressed and overlapping. In the shape

of the lower palet they are very distinct ; in place of the acute teeth and manifest awn of the

other, the teeth in this are minute and blunt and the midnerve produced only as a mere point.

31. PLEURAPHIS, Torr.

Panicle dense and spike-like. Spikelets in threes at the alternate notches of a

slender flexuose excavated rhachis, subtended by a tuft of hairs. Lateral spikelets

2 - 3-flowered, staminate ; central spikelet 1 - 2-flowered, perfect, flattened, broad,

membranous, with nearly equal cuneate glumes often 2-cleft at the apex and with

several (5 to 9) nerves, one or more excurrent below the tip as setae. Lower palet

3-5-nerved, cleft and short-awned above; upper 2-nerved and 2-toothed. Stamens 3,

with short filaments. Scales 2, ligulate, entire. Styles 2, very lolig, stigraatose with

simple hairs for the greater part of their length. Lateral spikelets narrow, similar to

the other in texture. Glumes 2-cleft or entire, 3 - 5-nerved, awned at or below the

apex. Palets nearly equal, toothed, the lower 3-nerved, the upper 2-nerved.— Ann.

Lye. N. York, i. 148, t. 10; Watson, Bot. King. Exped. 381.

A small genus of perennials, in several works placed with Chlorideae, but its relationships are

rather with the Pappophorece. For a long time but a single species was known, but the discovery

of another, and perhaps two more, has rendered it necessary to so modify the character as to give

less importance to the setae upon the glumes, which in one probable species are nearly muticous.

The original species, P. Jamesii, Torr., 1. c, common in Nevada and the Rocky Mountain region,

and perhai>s reaching Northeastern California, has slender culms which branch only near the base.

In Arizona and westward it is replaced by the species here described, and by P. viutica, Buckl.

1. P. rigida, Thurber. Culms 2 feet high or more, erect, branching above, solid

throughout, clothed, especially within the sheaths, with a dense matted tomentum

:

lower leaves 4 or 5 inches long, uppermost about an inch, rigid, mostly involute,

setaceous-pointed ; ligule very short, lacerate ; sheaths somewhat crowded, upper

very loose : panicle 3 or 4 inches long, mostly included at base, pale, tinged with

purple : ghimes of central spikelet cuneate at base, bifid above, woolly-fringed, 3- or

indistinctly 5-nerved, the central nerve excurrent just below the middle as a stout

rough divergent awn a little exceeding the glume, the next two produced as setae

between the lobes and about equalling them : florets stipitate ; lower palet broad,

3-nerved, irregularly 2-toothed and fringed above, the awn slightly exceeding the

teeth ; upper palet somewhat the longer : glumes of lateral spikelets about equalling

the florets, irregularly toothed above, one or more nerves terminating as short straight

or recurved awns : palets of staminate florets nearly equal, the lower 3-nerved and
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2-toothed and more or less distinctly awned. — Gram. Mex. Bound, ined. ; Boland.

in Trans. Calif. Agric. Soc. 1864 — 65, 137, without description.

Fort Mohave and Providence Mountains (Cooper) ; Fort Yuma {Major Thomas) ; Colorado Desert,

(A. Schott), and along the Gila River. A striking species on account of its rigid woody stems, in

habit resembling some of the dwarf Bamboos. Regarded as valuable forage, at least for mules,

which eat its almost woody stems with avidity. The pubescence of the culms within the sheaths
is singularly matted and dense and very white.

32. DANTHONIA, DC. Wild Oat-Grass.

Panicle loose or often a simple raceme. Spikelets several- (about 7-) flowered.

Glumes about equal, keeled, unawned, as long as or longer than the flowers. Ehachis

of spikelets hairy. Lower palet rounded on the back, 7 — 9-nerved, terminating in

two sharp usually rigidly awl-pointed teeth, between which is an awn flattened be-

low and spirally twisted, formed from the three middle nerves. Upper palet broadly

2-nerved, equalling or exceeding the entire portion of the lower. Stamens 3. Scales

2, somewhat fleshy, entire. Ovary smooth, stipitate. Grain not adherent to the

palets.

A genus of over 100 species, especially abundant in Africa ; a few belong in the Atlantic States

and one is peculiar to the western coast. Mostly perennials.

1. D. Califomica, Boland. Culms sometimes decumbent at base, from J to 3

feet high : leaves, especially the lower, convolute and setaceously pointed ; ligule

obscure ; sheaths rather loose, bearded at the throat : panicle mostly a simple raceme,

the usually 3 to 5 (rarely 10) solitary rough-hairy pedicels scarcely as long as the

broad spikelets : glumes mostly purplish with scarious margins, pointed, 8 to 10

lines long, the upper 5 - 7-nerved : lower palet broad, shining on the back, coriaceous

below, its teeth about half its own length, obscurely 9-nerved, with marginal tufts

of long silky hairs at or below the middle ; awn about equalling the palet, brownish

below ; upper palet ciliate, notched above. — Proc. Calif. Acad. ii. 182 ; Watson,
Bot. King Exped. 392.

Var. unispicata. Culms 6 inches high or less, from dense tufts of somewhat
hairy leaves, the sheaths of which are densely villous with white spreading hairs

about 2 lines long, arising in small clusters from minute white papillae : spikelet

solitary and terminal (rarely 2 or 3), usually fewer-flowered than in the type.— D.

unispicata, Munro in Herb. D. spicata (1), Thurb. in Bot. Wilkes Exped. 488.

Both forms occur from San Diego to San Francisco (Bolander, Parry, Lemmon) ; also in Ore-

gon and in the Rocky Mountains. The same large tuft often produces both tall and short culms
of the typical fonn. Some Rocky Mountain specimens, with the several-flowered panicle of the

type, have hairy sheaths, but less so than in the variety.

2. D. sericea, Nutt. Culms not tufted, 1 to 3 feet high : leaves narrow, with

sheaths silky-hairy at the throat : panicle narrow, the lower rays sometimes 2-3-
flowered and spreading ; spikelets 6 to 8 lines long, the acuminate glumes much
exceeding the florets : lower palet with very long teeth, and villous with long silky

hairs all over or only below and on the margins.— Gen. i. 71 ; Gray, Man. 640.

Yosemite Trail, at 8,000 feet altitude, Bolaiider, n. 6104. This agrees with the eastern plant,

excepting that the lower palet is less copiously hairy. Specimens that have been referred to

D. spicata, Beauv., belong to D. Califomica. Should that species be met with it will be known
by its very short leaves, its small narrow spikelets, only 3 to 5 lines long, and its coarsely hairy

lower palet with short and pointless teeth.

33. AVENA, Linn. Oat.

Panicle loose and few-flowered. Spikelets large, of few (3 to 5) florets, of which

the uppermost is imperfect. Glumes nearly equal, often exceeding the florets, many-
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nerved. Florets herbaceo-chartaceous, becoming firmer than the glumes, upon a

hauy-beardecl rhachis. Lower palet rounded on the back, 5-1 l-nerved, acutely

2-cleft at. tip, bearing from between the teeth a long bent or twisted awn which pro-

ceeds from the midnerve only. Upper palet equalling the lower, minutely bifid.

Stamens 3. Scales 2, bifid at apex. Ovary hairy above ; styles short, distant
;

stigmas densely plumose. Grain cylindrical-oblong, deep-grooved, hairy throughout

or at the tip only, closely invested by the upper palet.

A genus of about 30 annual and perennial species, belonging to ten)i>erate and cold regions.

Two species are found in the Eastern States. Trisetum and ArrhouUherum are by some botanists

included as sections of this genus.

1. A. fatua, Linn. An erect annual, 2 or 3 feet high, smooth except at the

liairy nodes, with flat slightly scabrous leaves and loose sheaths: panicle 8 to 10

inches long, the few-flowered rays spreading equally ; spikelets about an inch long,

the scarious pointed glumes longer than the florets, often purplish at base : lower

palet about 6 lines long, firm at base, scabrous and covered with long brown hairs,

its lobes tapering to a sharp point ; awn about twice the length of palet, bent near

the middle and twisted below : grain very hairy.— Kunth, Enuni. i, 302, and
Suppl. 256 ; Benth. Illust. Brit. Flor. t. 1179 ; Watson, Bot. King. Exped. 392.

Common in fields. Probably a native of the Mediterranean region, but naturalized in many
grain-growing countries, including South America and Australia. As the " Wild Oat " it is

highly valued for hay. It is supposed to be the original of the cultivated oat (A. satica), which
is said to readily degenerate into this. Professor Bucknian of England gives a detailed account
of having produced from the seeds of this a good variety of smooth cultivated oat in a few years'

successive sowing and selection.

34. TRISETUM, Beauv.

Panicle mostly narrow, loose or dense and even spike-like. Spikelets 2- (rarely

3- or more-) flowered. Glumes unequal, acute, keeled, membranaceous with scarious

margins, the lower l-nerved, upper (sometimes both) 3-nerved. Florets more or less

separated by the hairy joints of the rhachis, the last one of which extends beyond

the upper spikelet as a rudiment, sometimes bearing an imperfect floret. Palets

similar in texture to the glumes, the lower keeled, 5-nerved, acute, more or less

deeply bifid, bearing above the middle an awn which proceeds from the midnerve,

usually twisted at the base and bent near the middle. Upper palet 2-nerved and

2-toothed. Ovary hairy or smooth : styles stigmatic from near the base. Grain

smooth, not furrowed.

Over 60 species have been described, having a geographical range similar to Avena, to which
some authors unite it. Two species belong to the Atlantic States.

* Panicle open with elongated rays: ovary hairy at the apex.

1. T. cemuum, Trin. Culni 2 or 3 feet high, with flat leaves about 6 inches

long and nearly half an inch wide : panicle 6 to 10 inches long, very open, nodding
above ; rays in distant clustei-s, cernuous, capillary, roughened, flower-bearing above
the middle ; spikelets 2-3- (rarely 4-) flowered : lower floret with a short-bearded

callus, the others spreading, distant, upon hairy joints half as long as the florets :

glumes very unequal, the lower narrow, subulate, less than one-half the length of the

broad 3-nerved obtuse and mucronate upper one : lower palet about 3 lines long,

slightly scabrous especially above, bearing a slender awn twice its own length, and
terminating in two subulate teeth, which bear setai nearly a line long ; uppermost
joint of the rhachis with a long weak awn. — Mem. Acad. St. Petersb. 1831, 61

;

Hook. Fl. Bor.-Ani. ii. 244. Avena cernua, Kunth, Enum. i. 306 ; Griseb. in Ledeb.

FL Eoss. iv. 419.
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Mendocino Connty (Bolander, n. 6122) ; Oregon {Pickeriwj) ; also Sitka. Tlie conspicuous in-

equality of the glumes, and the long capillary branches of the panicle, which are naked below, dis-

tinguish it from the next, which has been confounded with it.

2. T. canescens, Buckl. Culms 2 to 4 feet high, the flat leaves and sheaths
smooth or pubescent : panicle 6 to 12 inches long, narrow, somewhat crowded with
suberect branches, flower-bearing below the middle or to the base ; spikelets 2-3-
flowered, narrow : lower glume narrow, acute, about one-fourth shorter than the

broad ovate-lanceolate upper one : lower palet about 4 lines long, narrow, tuberculate-

roughened, long subulate pointed, the awn stout and about twice its length.—
Proc. Acad. Philad. 1862, 100 ; Gray in same, 337. T. elatum, Nutt. in Herb.
Acad. Philad. ; Poland. Cat. 34.

San Francisco and elsewhere, Bolaiider, n. 4744, 4758, 6077, 6122. Varies in the width of the
leaves and density of the panicle, which is often purple-tinged. Some specimens have the leaves
more or less haiiy and the sheaths retrorsely pilose, which is the typical form collected by Nut-
tall and described by Buckley. In some of Mr. Bolander's earlier distributions this was sent out
as T. cemmim, Trin.

3. T. barbatum, Steud. Culm geniculate below and sometimes branched,

1 or 2 feet high, the lanceolate leaves 3 or 4 inches long, flat and with the sheaths

pilose : panicle 3 to 6 inches long, the lower rays slender, suberect, few-flowered, the

upper short, 1-flowered ; spikelets large, 6 to 9 lines long, 3-5-flowered, much flat-

tened : glumes narrow, hairy on the keel, acute, the upper somewhat longer, 3-nerved

and nearly equalling the floret
;
joints of rhachis short, nearly smooth : lower palet

6 lines long, hirsute all over, the subulate teeth 3 or 4 lines long, the stout awn
about as long as the palet and twisted below ; upper palet about equalling the lower,

hairy on the nerves : ovary elongated, not so copiously hairy as in the other two
species, but distinctly so. — Syn. Gram. 229.

San Francisco, Oakland, and elsewhere (Bolaiider, n. 1551, 6128) ; collected also on the Ives

Colorado Expedition. With the exception of being hairy the specimens agree well with Steudel's

description, drawn from Chilian specimens. It is much the largest-flowered species, with the
appearance of a Brovius.

* * Panicle dense and spike-like : ovary smooth.

4. T. subspicatum, Beauv. Culms tufted, perennial, 4 inches to 2 feet high,

smooth or downy : leaves flat and smooth or with the loose sheaths pubescent ; ligule

long : panicle 2 to 6 inches long, dense and oblong-ovate, or elongated and several

times interrupted below, shining and more or less purplish ; spikelets flat, 2-3-
flowered : lower glume shorter, the upper about equalling the florets, both ciliate on
the keel ; lower palet 3 lines long, smooth or minutely scabrous, the divergent awn
about its own length.— Kunth, Enum. i. 295, and Suppl. 248 ; Steud. Syn. Gram.

225. T. airoides, Eoem. & Schult. ; Trin. in Mem. Acad. St. Petersb. 1831, 64.

Var. molle, Gray. Culm and foliage minutely soft-downy.— Man. 641, t. 12.

T. molle, Trin. 1. c. ; Torr. Fl. N. York, ii. 452, t. 154. Avena mollis, Michx.

Var. muticum, Bolander, in herb. Panicle elongated and interrupted below

;

the florets awnless or very short-awned.

On the Upper Tuolumne (Bolander, n. 5019, var. midicum), and in the high Sierras at 9,000

to 11,000 feet altitude. Brewer, n. 1947, 2002 (var. molle), 2044. From New England westward

along the Lakes, in the higher mountains from Colorado to California, and northward to the

Arctic Ocean. The specimens from the higher localities are only aliout 4 inches high witli very

dense ovate spikes. In var. wuticum the lower palet is sometimes entire as well as awnless,

but neither character is constant.

35. AISA, Linn. Hair-Grass.

Panicle loose (rarely contracted), open, with slender mostly capillary branches.

Spikelets small, with two perfect flowers, the upper somewhat distant upon the

rhachis, often with a pedicel or rudiment of a third flower. Glumes thin, mem-

branaceous, 1 -nerved, acute, equalling or exceeding the florets. Lower palet thin
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and scarious, 2-cleft, or truncate and denticulate above, with a slender bent or straight

awn on the back below the middle. Stamens 3. Ovary smooth : styles plumose to

the base. Grain oblong, free or adherent to the palets.

Annuals and perennials, natives of temperate regions, the number of species estimated at about

30, though three times that number are described. The species here given belong to the section

Descfmmpsia, Beauv., to which some botanists accord the rank of a genus. They are perennials,

with the rhachis of the spikelet produced as a pedicel or rudiment beyond the attachment of the

upper floret; the lower palet is delicately 3 - 5-nerved, and eroded or toothed at the truncate sum-

mit, with the awn attached near the base
;
grain not adherent to the i)alets.

* Glumes barely equalling and mostly shorter than the florets.

1. A. Ccespitosa, Linn. Culms 2 to 4 feet high : leaves rather stiff, flat or

convolute: panicle 4 to 12 inches long, nodding above, the spreading capillary

branches flower-bearing above the middle ; spikelets much compressed, shining,

brownish, lead-colored or purplish, about 2 lines long : lower palet very thin, silky-

hairy at base, irregularly toothed ; awn inserted near the base, very slender, equalling

or slightly shorter or longer than the palet. — Reichenb. Icon. Fl. Germ. t. 96

;

Trin. Icon. t. 253, 254. Deschampsia ccespitosa, Beauv. ; Griseb. in Ledeb. Fl. Eoss.

iv. 421. Aira Bottnica, Wahl. ; Trin. Icon. t. 255. A. arctica, Trin. Mem. Acad.

St. Petersb. 1831, 56. Deschampsia brevifolia, E. Br. in Parr. Voy. 191.

San Francisco, and especially in the Sierra Nevada, from Kern River {Rothrock) to Oregon and

northward, Lyal.1. It extends from New England westward across the continent and to Sitka.

Very variable, especially in mountainous and high northern localities, its difilerent fonns having

been described as species. The dwarf mountain plant, 6 or 8 inches high, with a tuft of short

setaceous leaves, is var. arctica, Trin., and Deschampsia brevifolia, R. Br. The awn is .sometimes

considerably longer than the palet, when it in A. BoUnica,, Wahl., and hardly a variety. Mr.

Bolander collected in Calaveras County specimens with longer spikelets than usual, some of

which are 3-ttowered, in these respects agreeing with specimens labelled var. Iwiyiflora by Triuius

in Herb. Torr.

2. A. holciformis, Steud, Culms very stout, 2 to 5 feet high, from a dense

tuft of narrow stifl" involute leaves 15 to 20 inches long; culm leaves distant and

narrow, the uppermost about 2 inches long : panicle erect, narrow, with suberect

i-ays, which are branched and flower-bearing to the base ; spikelets about 3 lines long,

short-pedicelled, nearly terete : glumes acute, rough on the nerves and near the

apex : lower palet ovate-lanceolate, membranaceous, rather regularly 4-toothed, smooth

and shining below, slightly scabrous near the tip, a silky tuft at base ; awn stout,

inserted near the base and barely exceeding the palet.— Syn. Gram, 221 ; Boland.

in Trans. Calif. Agric. Soc. 1864-65, 138. Deschampsia holciformis, Presl, Eel.

Hsenk. i. 251,

San Francisco and Oakland, Bolander, n. 1524, and n. 6071, which is in the collection laMled
A. ccespitosa, var. densijlora, and was probably so distributed. A veiy robust species with culms

as large as a goose-quill. Both glumes and palets are yellowish-brown above and more or less

tinged with purple below. Its erect and more dense panicle and the firmer texture of its narrower

spikelets distinguish this from any form of the preceding. Mr. Bolander says, 1. c, "It yields a

large bulk of hay in moist meadows, but of what quality I am unable to say."

* * Glumes longer than the florets.

3. A. elongata, Hook. Culms very slender and weak, 1 to 3 feet high or

more : leaves long, very narrow, mostly flat and smooth ; ligule elongated : panicle

very long and narrow, occupying about one-third of the culm ; rays very unequal,

distant, mostly appressed, capillary and flower-bearing above the middle, scabrous :

glumes about 2 lines long, linear-subulate, nearly equal, 3-nervecl, green and scabrous

on the keel : lower floret on a short callus, the upper upon a very plumose joint two-

thirds as long as the lower ; lower palet about a line long, smooth and shining, with

a silky tuft at base, irregularly 5-toothe(l above, with a very slender awn from near

the base twice its own length or more ; lower palet of the upper floret sometimes

scabrous near the tip : terminal joint of the rhachis strongly plumose, about | as long



298 GRAMINE^. . Aira.

as the upper floret. — Fl. Bor.-Am. ii. 243, t. 228; Torr. in Pacif. K. Eep. iv. 155.

Deschampsia elongata, Munro in Benth. PI. Hartweg. 342.

San Francisco (Bolander, n. 1525, 6086) ; northward to Oregon, Hall, Howell. Very variable

in height ; sometimes purplish, but usually of a very bright but pale green. As noted by Torrej',

1. c, Hooker's otherwise excellent figure lacks the conspicuous rudiment.

4. A. danthonioides, Trin. Culm slender, from a few^ inches to 2 feet high,

sometimes geniculate and sparingly branched below : leaves very narrow, those of

the culm 1 or 2 inches long, with elongated ligules : panicle very loose and open,

about J the length of the culm, the lowermost rays in threes, the others in pairs or

solitary, distant, mostly spreading and few- (about 5-) flowered above the middle :

glumes 3 lines long or more, linear-lanceolate, acuminate, 3-nerved, green and rough
on the keel : lower floret on a brief callus, the upper raised to the middle of the

lower ; lower palet a little over a line long, the hairs at base J as long, shining below,

its truncate apex with 4 minutely ciliate teeth ; awn inserted just below the middle,

about 3 times its length, light brown, twisted below and geniculate near the middle.— Mem. Acad. St. Petersb. 1831, 57, and Icon. t. 255. Desc/iampsia calycina,

Presl, Rel. Hsenk. i. 251. D. danthonioides, Munro in Benth. PI. Hartweg. 342.

Trisetum glabrum, Buckl. in Proc. Acad. Philad. 1862, 100 ; Gray, in same, 337.

Monte Diablo (Brewer, n. 1183) ; Oakland, etc. {Bolander, n. 6072) ; Sierra Nevada (Lemmon)
;

northward to Oregon {Nuttall, Hall) and eastward to Texas. Accoiding to Mr. Bolander it is

very abundant in some moist localities, forming the bulk of the herbage.

5. A. latifolia, Hook. Culm from 1 to 2 feet high, its lower leaves 2 or 3

inclies long and about 3 lines wide, flat and smooth
;
panicle at ftrst included below,

with few slender rays which are densely flowered above ; spikelets very broad and
flattened : glumes about 3 lines long, ovate-lanceolate, acuminate, rough on the keel

above : lower palet about a line long, its silky hairs half as long or more, very broad,

irregularly 4-toothed and minutely pubescent above ; awn stout, attached just above

the middle, somewhat divergent, exceeding the palet but included by the glumes :

the second floret upon a very short joint which reaches only about one-fourth the

length of the lower floret ; upper joint or rudiment very brief, but manifest.— Fl.

Bor.-Am. ii. 243, t. 227.

Oregon {Hall) ; Washington Territory {Cooper) ; Rocky Mountains. This has not been detected

within the State, but is likely to occur in the northern jwrtion. In his description Hooker gives

the awn as inserted below the middle, but figures it correctly.

36. ARRHENATHERUM, Beauv. Oat-Grass.

Panicle open. Spikelets subterete, 2-flowered, with the rudiment of a third.

Lowest flower staminate, with a long bent awn below the middle of the back. Second

flower perfect, its lower palet bristle-pointed from near the tip. Otherwise as Avena.

A genus of a single species, which is sometimes included in Avena, from which it is separated

by having its lowest flower staminate.

1. A. avenaceum, Beauv. Culm perennial, 2 to 4 feet high, with broad flat

soft leaves
;
panicle 6 to 8 inches long, narrow, spreading in flower : spikelets 4 or 5

lines long, pale and shining : lower glume about half as long as the upper, which

e<|uals the florets : lower palet of staminate flower about 5-nerved, its awn twice its

length; that of the upper floret 7-nerved, both hairy near the base.— Agrost. 55,

t. 11, fig. 5; Reichenb. Icon. Fl. Germ. t. 104.

A native of Europe and naturalized as a weed ; occasionally sown as a meadow grass in the older

States.

37. HOLCUS, Linn. Velvet Grass.

Spikelets crowded on the branches of an open panicle and jointed upon their pedi-

cels, compressed, 2-flowered. Glumes boat-shaped, membranaceous, exceeding the
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flowers, the lower 1-nerved, the broader upper one 3-nerved. Florets pedicelled, the

lower one perfect, the upper staminate with a short bent awn just below the apex.

Palets subcoriaceous, the lower 5-nerved. Scales 2, oblique and pointed. Stamens

3. Ovary smooth ; stigmas sessile, feathery. Grain flattened, smooth, free.

An Old-World genus of about half a dozen species, one of which is widely naturalized.

1. H. lanatus, Linn. (Meadow Soft-Grass.) Culms from a perennial creeping

rootstock, I to 2 feet high, the whole plant with a soft velvety pubescence which

gives it a whitish color : leaves flat, soft, the upper sheaths inflated : panicle 2 to 5

inches long, pale and sometimes reddish, the bmnches in twos or threes ; spikelets

2 lines long : upper glume with a .slight point or awn near the tip : lower palet of

perfect floret smooth and shining, that of the upper one thinner, its awn enclosed by

the glumes. — Reichenb. Icon. Fl. Germ. i. 18, t. 97.

Introduced and naturalized around settlements in various parts of the State, and quite con-

spicuous from its pale color. Common in the Eastern States in meadows, along roadsides, etc.

Of very little value, though sometimes cultivated in Europe where better grasses will not glow.

Its companion species, H. mollis, Linn., by some regarded as a variety, is barely naturalized in

New York State ; it is more slender, less downy, but conspicuously so at the joints ; the glumes

are more acute and the awn of the upper floret projects beyond them.

38. LAMARCZIA, Moench.

Panicle short, spike-like, secund, with both fertile and sterile spikelets intermixed

in small clusters. Fertile spikelets 2-flowered, the lower perfect, stipitate, the other

long-pedicelled, rudimentary, awned. Glumes lanceolate-subulate, about equalling

the spikelet. Perfect floret with a 5-nerved lower palet bearing a slender awn near

the apex. Stamens 3. Styles short ; stigmatic hairs remote. Sterile spikelets with

acute glumes and numerous broadly obtuse or truncate loosely imbricated palets.

A genus of a single species, a native of the Mediterranean region and found in Australia.

1. L. aurea, Moench. A tufted annual, 3 to 6 inches high, its lower leaves

crowded, the usually short upper one with a very conspicuous acute often bifid ligule

4 lines long : panicle very dense, often half of the height of the culm, yellowish or

light brownish : fertile floret about 2 lines long, with an awn equalling or exceeding

it in length : sterile spikelets 4 or 5 lines long, of 10 or more scarious palets, the

upper edge of which is sometimes erose. — Kunth, Enum. i. 389, and Suppl. 324

;

Nees, Gen. t. 77. Chrysurus aureus, Beauv. ; Eeichenb. Icon. Fl. Germ. t. 149.

Colorado Desert, Parry & Lemmon. This elegant little grass was not known on this continent

before its discovery as above in 1876. It has twice been found in Australia, but Bentham refei-s

its occurrence there to accident or to cultivation. Dr. Parr}' writes that it was found where one
would hardly expect an introduced grass, yet he thinks it may have been accidentally brought in.

39. PHRAGMITES, Trin. Reed.

Panicle large, much branched and terminal. Spikelets 3 - 7-flowered, the lowest

staminate only, 1 - 3-androus, the others perfect. Florets somewhat distant, sepa-

rated by joints of the rhachis which bear long silky hairs enveloping the florets,

except the lower, which is naked. Glumes membranous, shorter than the florets,

keeled, sharp-pointed and very unequal. Lower palet membranous, long-acuminate,

entire and 3-nerved, thrice as long as the upper. Stamens 3. Scales 2, very large,

obtuse. Ovary smooth : styles short, plumose above with simple hairs. Grain

oblong, loosely invested by the palets.

A genus of about 5 species, separated from Arundo on account of its staminate lower floret ; by
some it is placed near Calamagroslis.
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1. P. communis, Trin. A tall perennial, with extensively creeping jointed

rootstocks, and stout culms 5 to 12 feet high, clothed to the panicle with ample
leaves, which are glaucous beneath, rough on the margins and 1 or 2 inches wide :

panicle 10 to 18 inches long, loose and nodding, usually purple; spikelets 6 to 9

lines long, the upper joint of the rhachis bearing a rudimentary palet or a mere
point : the very narrow tip of the lower palet sometimes twisted : the silky hairs of

the rhachis lengthen as the seed ripens, becoming very conspicuous. — Fund. Agrost.

134; Reichenb. Icon. Fl. Germ. t. 185; Nees, Gen. t. 37. Arundo Phragmites,

Linn.

San Francisco and elsewhere common ; extends throughout North America. The common
Keed is found in nearly every part of the world

;
growing in wet places, especially along the mar-

gins of rivers, its creeping rootstocks are of sei-vice in preventing the washing away of the banks.
Its young shoots are eaten by cattle, and its mature stems are useful for many purposes, espe-

cially as thatching material, it being said to outlast all others. From its stately habit, it is

often planted for ornament, as are the closely related Arundo Donax and Gynerium argenteum,
the "Pampas-Grass."

40. EBEMOCHLOE, Watson, Desert-Geass.

Panicle short and contracted, simple or nearly so. Spikelets 4-flowered, the lower

two florets neutral, the uppermost reduced to a stipitate villous triple awn. Glumes

membranous, keeled, 1-nerved, acute, glabrous, rather exceeding the flowers, the

lower a little the shorter. Palets membranous, the lower 2-cleft to the middle,

3-nerved, the strongly villous nerves produced as awns, the middle one longest and

between the lobes, which in the neutral florets are obtuse and in the perfect floret

attenuate. Upper palet shorter, bicarinate, 2-nerved, 2-lobed or 2-toothed at the

apex, imperfectly developed in the neutral florets. Stamens 2. Styles 2, the elon-

gated stigmas very minutely hairy. Grain free, sessile, obovate, smooth.— Bot.

King Exped. 382, t. 40.

Low biennial desert grasses with fibrous roots, the sheaths bearded at the throat and often cili-

ate, the leaves short, rigid, revolute-setaccous, striate and pungent. Only two species are thus
far known, one of which, first discovered in Nevada, seems likely to occur within the State.

The second species (E. Bigelovii, Watson) is confined to the Kio Grande region.

1. E. Kingii, Watson, 1. c. Very low and tufted, 1 to 3 inches high, nearly gla-

brous ; sheaths ciliate, dilated ; leaves 6 to 9 lines long : panicle short, spicate,

usually sheathed at base ; spikelets few : glumes 3|^ lines long, acuminate, purplish :

lower palet of the nearly sessile florets 2 lines long, very villous at base, lobes

rounded at the apex, lateral nerves marginal and but very shortly produced : upper

palets one-half shorter, oblanceolate, acutely 2-lobed at the apex, the nerves obscure,

marginal, and slightly ciliate ; the palet of the lower florets the larger : lower palet

of the perfect floret similar, but naked at base, the lateral lobes narrower and attenu-

ate upAvard, the middle awn somewhat margined above the sinus ; upper palet ovate,

2-lobed at the apex, the lobes rounded and irregularly short-serrate.

Nevada, on dry barren foot-hills of Trinity Mountains, Watson, Dr. Torrcy. This has so much
the aspect of Tricuspis pulchella, Torr. , of Arizona and New Mexico, that it may be passed over

for that species in localities where it grows.

41. TRICUSPIS, Beauv.

Panicle compound, often reduced to a simple few-flowered raceme. Spikelets

3 - 1 2-flowered, the uppermost floret imperfect or abortive; florets separated by the

short joints of the rhachis, which are bearded throughout or just below the florets.

Glumes membranous, 1 -nerved. Palets membranous, the lower convex, 2-cleft,

3-nerved, conspicuously bearded on the nerves, the lateral nerves marginal or nearly



Kcekrin. GRAMINES. 301

so, and usually excurrent as brief awns or points, the central one distinctly exserted.

Upper palet much shorter, 2-toothed and ciliate-margined. Stamens 3. Scales 2,

truncate or emarginate. Stigmas elongated, plumose. Grain oblong, smooth, free.

A geims of which there are 4 or 5 species in the Eastern States, and a much larger number belong

to the flora of Texas and Mexico. The species are in much confusion, and have been placed under

Uralepis, IVindsoria, Tri2)tasis, Trichodia, and other genera.

1. T. pulchella, Torr. Low tufted annual or biennial, the crowded wiry culms

2 to 6 inclies high, fasciculately branched above : leaves setaceously convolute, cus-

pidate, rigid, scabrous ; sheaths short, open, striate, with wide scarious margins and

villous at the nodes ; ligule a ciliate fringe ; radical leaves crowded, an inch long, the

upper less than half as long, some reduced to 2 or 3 lines in length and appearing

like large awned glumes : panicle of about 3 spikelets, 4 or 5 lines long and 6 - 7-

flowered : glumes white, acuminate or subulate-pointed, broad, the upper slightly

exceeding the lower and the florets : lower palet about 2 lines long, white, densely

silky-villous to near the middle, deeply bifid, with a strong awn slightly exceeding

the obtuse lobes : lobes unequally divided by the light green scarcely excurrent lat-

eral nerves, which are somewhat villous above.— Pacif. R. Rep. iv. 156. Triodia

2mlchella, HBK. Nov. Gen. i. 155, t. 47. Uralepis pulchella, Kunth, Enum. i. 318,

and Suppl. 274.

Fort Mohave (Cooper) ; on the Colorado at various places, Ncwherrij. Very common in Arizona

and Northern Mexico, covering large patches of the most sterile ground, and extending eastward

to Utah, New Mexico and Western Texas.

42. DACTYLIS, Linn. Orchard Grass.

Panicle sometimes dense, usually branched and one-sided, bearing thick crowded

one-sided clusters at the ends of its short branches. Spikelets 3 - many-flowered,

the uppermost imperfect. Glumes herbaceous, the lower smaller and 1 -nerved, tlie

upper 3-nerved. Lower palet keeled, its 5 nerves converging to an awn-like point.

Stamens 3. Scales 2, with an acute marginal tooth. Styles short, with plumose

stigmas. Grain lance-oblong, free.

A genus of few species, or perliaps only a single one.

1. D. glomerata, Linn. Perennial, the culms forming at length large dense

tufts 2 to 3 feet high, with broadly linear rough and somewhat glaucous leaves and
scabrous sheaths : panicle 1 to 6 inches long, sometimes purplish, its branches hori-

zontal in flower, erect in fruit : spikelets about 3 lines long, the glumes and lower

palet ciliate on the keel.— Reichenb. Icon. Flor. Germ. t. 147 ; Nees, Gen. t. 65.

Fields, etc., Bolmider ; introduced. As Orchard-Grass in this country and Cocksfoot-Grass in

England, this is highly valued as a meadow grass, and its cultivation is increasing. A native of

the Old World.

43. KCELERIA, Pers.

Panicle dense and spike-like, cylindrical, often interrupted below. Spikelets

compressed, 3-7-flowered. Glumes membranaceous, the upper longer and 3-5-

nerved, nearly equalling the florets. Lower palet membranaceous, keeled, 3-nerved,

acutish, sometimes mucronate or bristle-pointed. Upper palet bifid or 2-toothed.

Stamens 3. Scales 2, obliquely truncate. Styles short, with broadly plumose stig-

mas. Grain plano-convex, free.

A small genus, the number of species being estimated at 8 or 10, though over 30 have been

described ; mostly natives of temperate regions.

1. K. cristata, Pors. Perennial, with slender culms 1 to 2 feet high or more

from a dense tuft of radical leaves, which with those of the culm are mostly convo-
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lute, smooth or ciliate-hairy, with the slieaths retrorselj"" pubescent : panicle 1 to 6

inches long, sometimes very narrow, often much interrupted, with a silvery lustre

;

spikelets 2^ lines long, 2-4-flowered : glumes with broadly scarious margins : lower
palet minutely scabrous, the lateral nerves indistinct, scarious except the green keel,

acute or mucronate.— Kunth, Enura. i. 381, and Suppl. 315; Reichenb. Icon. FI.

Germ. t. 93. K. nitida, Nutt. Gen. i. 74.

Vicinity of San Francisco (Bolander) ; Santa Inez (Brcioer) ; northward to Oregon (Howell),
and as far eastward as Pennsylvania. It is so variable in the size and density of the spike-like

panicle that it is difficult to designate varieties. Dr. Gray places K. nitida, Nutt., as variety
gracilis of the species, but our specimens collected by Nuttall have a very short, rather than a
"very long" spike, as given by Gray for the variety. Prof. Brewer's specimens from Santa Inez,

with the panicle an inch wide, have the spikelets light brown and tinged with purple, depriving
them of the silvery appearance generally so characteristic of the plant.

44. EATONIA, Raf.

Panicle contracted, or loose and slender. Spikelets mostly 2-flowered, with an

abortive rudiment or pedicel, mostly smooth. Glumes very dissimilar, tlie lower

narrowly linear, keeled, 1 -nerved ; the upper somewhat longer, broadly ovate, folded

around the florets, 3-nerved and scarious-margined. Lower palet oblong, obtuse,

compressed-keeled, naked, chartaceous ; upper palet thin and hyaline. Stamens 3.

Scales 2, truncate. Grain linear-oblong. — Slender perennials, with simple tufted

culms, flat lower leaves, and small pale green (rarely purplish) spikelets.

Two species are known, common in the Eastern States, one of them extending to the Pacific.

1. E. obtusata, Gray. Culm 1 or 2 feet high : leaves 4 to 6 inches long and
with the sheaths smooth or pubescent : panicle 4 to 6 inches long, its short erect

branches densely many-flowered, sometimes interrupted ; spikelets slightly over a

line long, on short minutely roughened pedicels : glumes scabrous on the keel, the

upper one truncate-obtuse; floret oblong-lanceolate, narrowed at base.

—

Aira obtu-

sata, Michx. A. truncata, Muhl. Koeleria truncata, Torr. Fl. N. York, ii. 469,

t. 150. Reboulea gracilis, Kunth, Enum. i. 369, and Suppl. 305, in part.

Near Mono Lake (Bolander) ; mountains of Northern Nevada ( fVatson) ; Oregon (Spalding)

;

Arizona {Rothrock) ; and eastward across the continent.

45. MELICA, Linn. Mklic-Grass.

Panicle sparingly branched, sometimes narrow, rarely racemose and secund. Spike-

lets 2-8-flowered ; sterile flowers (1 to 3) much the smaller and convolute together

at the top of the spikelet. Glumes membranaceous, equalling or shorter than the

florets, mostly obtuse, convex, 3 - 5-nerved, the upper 5 - 9-nerved ; lateral nerves

vanishing within the broad scarious margin, often united by delicate cross-veinlets.

Florets somewhat distant. Lower palet at length subcoriaceous, rounded or flattish

on the back, 5 - many-nerved, the scarious tip usually blunt and entire or 2-toothed ;

central nerve ceasing below the apex or more or less excurrent ; upper palet 2-nerved,

ciliate above, emarginate or 2-toothed. Stamens 3. Scales fleshy, mostly united.

Stigm;is plumose, branching. Grain terete, loosely enclosed.— Fibrous-rooted peren-

nials, the culm sometimes bulb-like at base : roots often tomentose : leaves mostly

flat, often soft.

Widely distributed througliout temijerate and subtropical regions. Over 50 species are de-

scriljed, though there are probably not half so many. The addition of several C-aliforuiau species

requires a modification of the chai-acter to avoid making two or three new genera. The enlarge-

ment of the base of the culm is in some species very striking, the bulbs being sometimes an inch

in diameter. The minute cross-veins connecting the nerves of the glumes seem to be quite con-

stant in the Californian species, and may sometimes be observed in the palets.
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* Glumes nearly equalling the florets : lower palet searious-margined, mostly obtuse and entire

at the apex.

Spikelet of one perfect flower (rarely 2) and a short-pedicelled sterile one. 1. M. imperfecta.
Spikelets with 2 to 4 perfect flowei*s.

Panicle racemose and secund : spikelets membranous : not bulbiferous. 2. M. stricta.

Panicle dense, s[)ike-like above : spikelets membranous ; sterile floret

hooded : culm bulbiferous. 3. M. bulbosa.

Panicle spreading, few-flowered : florets coriaceo-herbaceous : bulbiferous. 4. M. fugax.

* * Glumes distinctly shorter than the lower floret : lower palet acute or long-acuminate, or often

notched or truncate and bifid, pointed or awned.

Lower palet merely notclied or bifid, with a brief point or manifest awn.
Culm bulbiferous: lower palet acute : awn less than a line long. 5. M, BROMOIDES.
Ciihn not bulbiferous : lower palet truncate and 2-toothed or 2-lobed.

Lower palet conspicuously ciliate below, mostly shoit-awned. 6. M. Harfordii.
Lower palet with only a few stifl" marginal hairs at base : awn from below

the tip, half its length or more. 7. M. aristata.
Lower palet ending in a long setiform acumination : culm bulbiferous. 8. M. acuminata.

§ 1. Glumes nearly or quite equalling the florets : lower palet scariously mar-
gined, obtuse and entire at the apex : sterile floret clavate, hooded, or like

the others bat smaller.— Melica proper.

1. M. imperfecta, Trin. Culms tufted from strong fibrous roots, 1 to 3 feet

high, slender : leaves narrow, long-acuminate, from smooth to very scabrous and
pilose-pubescent : panicle 8 to 1 2 inches long, rays in remote fascicles, very unequal

(1 to 3 inches long), the shorter densely flowered to the base ; spikelets 2 lines long,

minutely scabrous, 1-flowered with an imperfect floret : glumes 3-nerved, the upper

and larger indistinctly 5-nerved : lower palet rather acute, strongly 7-nerved, usually

purplish above except the scarious margin ; upper palet about as long, 2-toothed

:

sterile flower short-pedicelled, two-thirds as long as the perfect one, sometimes en-

closing a second.— Mem. Acad. St. Petersb. 1840, 59, and Icon. Gram. t. 355;
Bolander, Proc. Calif. Acad. iv. 101. M. cotpodioides, Nees, Tayl. Mag. Nat. Hist.

i. 282. M. panicoides, Nutt. PI, Gamb. 188.

Var. flexuosa, Bolander, 1. c. Branches of the few-flowered simple panicle

generally in pairs, widely spreading, often reflexed : florets larger, acute, paler and
more coriaceous.

Var. refracta. Densely velvety pubescent throughout : panicle slender, flexuose,

the few distant few-flowered rays all strongly refracted : flowers very acute.

In various localities, from San Diego northward to Oregon ; the first variety on the road from
Mariposa to Clark's (^Bolander), and Santa Inez Mission [Brewer, n. 569) ; the second near San
Bernardino, Lemmon. Exceedingly variable in size and appearance. Sometimes both the glumes
and florets are blackish-purple while their shining scarious margins are bronzed ; si)ecimens from
Los Angeles are pale straw-color throughout. Had it priority, Nuttall's name for the species

would be preferable as descriptive, the spikelets having a strong resemblance to some Panicums.

2. M. Stricta, Bolander. Densely tufted, 1 or 2 feet high : leaves mostly four,

4 to 6 inches long by 2 lines wide at the subauriculate base, rarely scabrous above

and slightly hairy beneath, with a convolute rigid point and densely velvety-pubes-

cent sheaths : panicle 4 to 6 inches long, about 12-flowered, resembling a simple

secund raceme, the mostly solitary erect capillary rays 1 - 4-flowered ; spikelets

mostly pendulous, 6 to 8 lines long, with 2 to 4 membranous scabrous perfect flowers

:

glumes nearly equal, narrowed below, acute, 5-nerved : lower palet 6 lines long, un-

equally 5-nerved, the lateral nerves connected by cross-veinlets : upper palet half as

long, emarginate, softly ciliate : neutral floret similar but much smaller. — Proc.

Calif. Acad. iii. 4, and iv. 104 ; Watson, Bot. King Exp. 384.

In the Sierra Nevada {Brewer, Bolander, Lemmon), and frequent in the mountains of Nevada.
Though generally densely pubescent, some of the Nevada specimens are strongly scabrous. Lem-
mon's specimens have the scarious sheaths at the base very dark purple, and the spikelets

beautifully tinged below with the same color but otherwise of a rich light brown, ])resenting a

marked contrast to the usual notably pale and colorless condition. This sjiecies does not make a

.bulb, but the lower node is swollen and solid, and tunicated with sheaths as in bulbous forms.



304 GRAMINE^. Melica.

3. M. bulbosa, Geyer. Culms 1 to 3 feet high, enlarged and hulb-like at base
;

roots woolly-pubescent : culm leaves 3 to 6 inches long, setaceously convolute, and
like the sheaths nearly smooth or scabrous : panicle 4 to 8 inches long, narrow and
spike-like above, interrupted below ; rays erect, mostly in pairs, very unequal, the
shorter densely flowered throughout ; spikelets with 2 or 3 perfect flowers, about 4
lines long, shining : glumes membranous, broad, obtuse, the lower 3 - 5-nerved, the
upper 5 - 7-nerved : lower palet 3 or 4 lines long, scarious-margined, minutely sca-

brous, 7-nerved, the unequal nerves all ceasing below the broadly hyaline obtuse
apex ; upper palet ciliate on the strong keels : sterile floret often double, tlie upper-

most minute and hooded. — Hook. Journ. Bot. viii. 1 9 ; Gray, Proc. Amer. Acad,
viii. 409. M. poceoides, Torr. in Pacif. R. Rep. iv. 157, not Nutt. ; Thurber, Bot.

Wilkes Exp. 491 ; Bolander, 1. c. iv. 101 ; Watson, Bot. King Exp. 383.

Santa Inez {Brewer, n. 569), and northward in the Coast Ranges and Sierra Nevada to Oregon,
and eastward to Wyoming. Very variable and presenting some puzzling forms especially in the
character of the panicle. Bolander makes a variety injlata upon what appears from the descrip-

tion to be a very large many-flowered foira. The original M. poceoides of Nuttall is probably an
Atropis, as indicated by Dr. Gray, 1. c.

4. M. filgaz, Bolander. Culms 1 or 2 feet high, much enlarged and bulb-like

at base, slender, wiry, and with the foliage pubescent or scabrous ; roots sparingly

tomentose : leaves 2 or rarely 3, the uppermost and longest 4 to 6 inches long by a

line wide, often setaceously pointed : panicle simple ; rays remote, soon horizontal,

1 — 6-flowered, the lower clustered and unequal ; spikelets 3 or 4 lines long, of 3 to 5

perfect florets, terete becoming somewhat zigzag, soon deciduous : glumes obtuse,

with wide scarious margins, 3 - 5-nerved, the upper a third larger, shorter than its

floret : lower palet 2 lines long, herbaceo-coriaceous, strongly 7-nerved, only the

midnerve reaching the narrowly scarious apex ; upper palet slightly shorter, minutely
ciliate : sterile floret similar in texture. — Proc. Calif Acad. iv. 104. M. Geyeri,

Thurber, 1. c, 492, not Munro. Glyceria bulbosa, Buckley, Proc. Philad. Acad.

1862, 95 ; Gray, same, 335.

In the Sierra Nevada from Lake Tahoe to Oregon ; Cascade Mountains, Pickeriiig. Interme-
diate between Glyceria and Melica, and long ago referred by Nuttall to the former genus under
the name which Buckley afterwards jtublished as his own. Much of the confusion among these

species has resulted from the failure of collectors to gatlier roots with their specimens. Lemmon's
excellent specimens show that in this species at least there is a contorted rootstock bearing the
bulbs and the remains of the growth of several years.

§ 2. Spikelets of 3 to S perfect florets, the lower exceeding the glumes: lower

palet prominently 1-nerved, apiciclate or distinctly awned by the excurrent

midnerve at the notched or bifid or narrowly truncate or rarely long-

attenuate tip.— Bromelica.

Bromus-like grasses, with culms 2 to 5 feet high, all except the first with coarse fibrous roots

and tomentose rootlets. Leaves flat, sometimes convolute above, and with the sheaths scabrous

or hairy ; ligule short, very thin and mostly lacerate. Panicle with erect or sometimes spreading

veiy unequal remotely clustered few-flowered rays, the upper rays and spikelets mostly solitary.

Lower palet more or less herbaceous or coriaceous and scariously margined.

5. M. bromoides, Gray. Culms bulbous at base, very leafy : leaves sometimes

6 lines wide, the uppermost 1 or 2 inches long : spikelets about 8 lines long, of

4 or 5 perfect florets : glumes ovate, acutish, the upper often irregularly notched

:

lower palet 4 lines long, narrowly margined, minutely scabrous, lanceolate, acute,

with 2 narrow ciliate teeth, the three principal nerves running to the apex, the mid-

nerve ending as a point between the teeth or slightly prolonged ; upper palet one-

fourth shorter, minutely 2-toothed, ciliate on the nerves.— Proc. Amer. Acad. viii.

409. M. Geyeri, Bolander, Proc. Calif. Acad. iv. 103, not Munro Ms. M. poceoides,

var. bromoides, of Bolander's distribution (n. 6119).

In the Coast Eanges and Sierra Nevada from San Francisco and Mount Dana (Bolander) to

Oregon, Howell. Bolander states that the bulbs shrink greatly in drying and tliat when fresh

they are often an inch in diameter. As compared with the two other more or less awned species,
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this has a longer looser spikelet with the narrower and acuter plnmes much shorter in proportion

to the florets, and the palet also more acute, while M. Harfunlii has the lower palet ciliate, and
M. aristata a longer awn and the palet blunter and more broadly searious.

6. M. Harfordii, Boland. Culms subgeniculate at one or two of the lower

nodes, which are somewhat swollen : leaves glaucous, smooth, or scabrous above,

long-acuminate, the uppermost 6 inches long, about 2 lines wide, auriculate and
cartilaginous at the union with the sheath, where they are often strongly ciliate

:

panicle very pale, narrow ; spikelets 6 to 8 lines long, 4 - 8-flowered : lower palet 4

lines long, strongly scabrous-pubescent, and ciliate with long shining hairs for two-

thirds of the margin below ; midnerve merely reaching the truncate notched nar-

rowly-scarious often bitid apex, or excurrent just below it as a point or as a distinct

awn a line or more long ; upper palet about one-fourth shorter, finely ciliate on its

strong nerves and scabrous between them.— Proc. Calif. Acad. iv. 102.

In the Coast Ranges (Redwoods, Mattole River, Bolander) and in the Sierra Nevada, Bolander^

Lemmon. The slender and rigid culms for 2 or 3 inches of the base are clothed with searious often

dark purple sheaths. The height (3 to 6 feet) as given in Bolander's description is probably a
typographical error. Lemmon's specimens, with nearly muticous spikelets, show that characters

in this genus drawn from the awn are not very constant. The long hairs on the margins of the

lower palet readily distinguish this from any awnless form of the next.

7. M. aristata, Thurber. Culms more leafy than in the preceding : leaves

linear-lanceolate, the lower 4 inches long and 3 lines wide, the uppermost half as

long, auriculate and cartilaginous at base : spikelets pale or purple, perfect florets

mostly 3 : lower palet 5 lines long, with a few stiff marginal hairs near the base,

very scabrous, the central nerve excurrent just below the bihd tip as an awn 3 to 5

lines long, one at least of the other nerves nearly reaching the tips of the lobes

;

upper palet one-fourth shorter, strongly ciliate at top and a short distance below :

imperfect floret usually awned.— Bolander, Proc. Calif. Acad. iv. 103.

In the Sierra Nevada, Hillcbrand, Bolander, n. 4861. With a similar general appearance to

the preceding, this has much shorter and broader leaves and a fewer-flowered panicle ; the awn
appears to be constant. Should awnless forms occur, the absence of the conspicuous line of hairs

on the margins of the lower palet will distinguish it. Sheaths at base dark purple.

8. M. acuminata, Bolander. Eoot tuberous : leaves 5 to 6 lines wide at base

and long acuminate, the upper very narrow, scabrous ; ligule a coarse fringe : capil-

lary pedicels with a small unequal callus-like swelling just below the elongated

loosely flowered spikelets
;
perfect florets about 5, distant upon the flexuose rhachis :

glumes very acute, scabrous on the keel and minutely ciliate toward the apex, the

upper not one-fourth as long as the lower floret : lower palet 6 lines long, attenuate

into a narrow setiforra point, with a very narrow ciliate margin, hirsute especially

below with scattered hairs ; upper palet about half the length of the other, densely

ciliate for its upper half and at the narrowly truncate tip.— Proc. Calif. Acad. iv.

104. Festuca subulata, Bong. Veg. Sitch. 173. Bromus subulatus, Griseb. in Ledeb.

Fl. Ross. iv. 358 ; Gray, Proc. Amer. Acad. viii. 410. M. poceoides, var. acuminata,

of Bolander's distribution, n. 4698.

Redwoods, Mendocino County (Bolander) ; Oregon {Halt), and northward to Alaska.

46. DISTICHLIS, Raf. Spike-Grass.

Panicle densely spiked. Spikelets dioecious, many-flowered, compressed, short-

pedicelled. Glumes herbaceous or membranous, narrow, keeled, faintly many-nerved.

Lower palet somewhat coriaceous, indistinctly many-nerved, acute. Upper palet

with infolded margins, and prominent or narrowly winged keel. Stamens 3. Scales

broad. Ovary smooth, stalked, tapering upward : styles very long with stigmas

exserted from top of palet. Grain obovoid, free, with a thick spongy pericarp.—
Perennials with widely creeping rootstocks and short culms clothed to the top with
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crowded sheaths ; leaves rigid, mostly involute. Pistillate spikelets much more rigid

than the staminate.— Demazeria, Dumort. Brizoj^yrum, Link.

A small genus separated from Poa on account of its many nerved coriaceous palets.

1. D. maritima, Raf. Culms 6 to 18 inches high, sometimes branched below

:

leaves about 4 iuclies long, usually distichously spreading, long-acuminate : spike

oblong, 1 to 3 inches long; spikelets 4 to 6 lines long, 5- 12-tlower('d : florets

smooth, excepting the mirmtely ciliate keels of the upper palet.— Journ. Phys.
Ixxxix. 104 ; Benth. PI. Austral, vii. 637. Uniola spicata, Linn. Festuca dis-

tichophylla, Michx. Brizopyrum Americanum, Link, Hort. Berol. i. IGO. Briza-

pyruTn horeale, Presl, Rel. Ha^nk. i. 280. Poa Michauxii, Kunth, Enum. i. 325.

Brizopyrum spicatum, Hook. & Arn. Bot. Beechey, 403 ; Gray, Manual, 628.

Var. stricta. Leaves setaceously convolute : panicle loose ; spikelets few, erect,

often an inch long, 10 — 20-flowered.— Uniola stricta, Torr. in Ann. Lye. N. York,
i. 155, and Marcy's Rep. 301, t. 20. Uniola multijiora, Nutt. PI. Ark. 148. Bri-

zopyrum spicatum, var. strictum, Gray.

The typical form at San Francisco (BoJander), San Luis Obispo (Brewer), and common on the
Atlantic coast, usually near salt water. The variety at the sink of the Mohave (Cooper), in Puerto
Canon (Brewer), and the prevalent grass in alkaline localities through the interior to the Eocky
Mountains and southward into Mexico. Exceedingly variable ; specimens from the coast are yel-

lowish throughout with short spikelets, while inland localities funiish forms with very long erect

spikelets and the plant usually green. Torrey's U. stricta was founded on an extreme form
with very long erect spikelets. Sometimes the culms bear clusters of arrested hardened sheaths,

appearing like one-sided cones, probably due to the wound of some insect. Brizopyrum Doug-
lasii. Hook. & Arn., which resembles this in little save in being dioecious, is referred to Poa.

47. LOPHOCH31ffi!NA, Nees.

Panicle a simple elongated virgate secund raceme. Spikelets long, narrow, many-

flowered, compressed. Rhachis breaking up at maturity, undulate, smooth, its joints

less than half the length of the florets. Glumes shorter than the lowest florets,

membranous, the lower 1-nerved, the upper and larger 3-nerved. Lower palet her-

baceous, becoming chartaceo-coriaceous, narrowed below to a rounded smooth callus,

scarious and 2-lobed or truncate at apex, prominently 7-nerved, the midnerve pro-

duced as a straight rigid awn. Upper palet nearly equal, the central portion similar

in texture to the lower, the margin and apex scarious, strongly 2-nerved and 2-keeled,

folded between the nerves, and the margins strongly infolded, the nerves with a

simply or lacerately toothed wing-like appendage. Stamens 3, violaceous (at least

in the first species). Scales short, fleshy, connate. Ovary smooth, ovoid, stipitate :

styles very long, divergent, plumose near the apex. Grain somewhat triangularly

compressed, strongly furrowed : pericarp loose, 2-horned with the bases of the stig-

mas.— Tayl. Ann. Nat. Hist. i. 283.

Soft and smooth annuals, of which two species are known, with somewhat the appearance of

a Bronnis. The conspicuously toothed marginal wings upon the upper palet distinguish this

from all our other genera.

1. L. Californica, N"ees, 1. c. Culms tufted, about 2 feet high, constricted and
dark colored at the nodes, clothed below hy the overlapping sheaths : lower leaves

4 to 6, the upper 1 or 2 inches long, obtuse, about 2 lines wide, barely roughish

;

ligule 3 lines long, very thin, acute : panicle 6 to 9 inches long, of 6 to 1 2 suberect

or spreading spikelets about an inch long, on stout flattened pedicels a third as long :

glumes colorless and shining except the nerves, the upper irregularly notched at

apex : lower palet 3 lines long, the rough awn as long, very scabrous on and between

the nerves ; the three central nerves uniting above, the others evanescent ; upper
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palet rough on the green portions, the appendage to the keels with one prominent

acute tooth and several irregular smaller ones. — Hook. & Arn. Bot. Beechey, 403,

t. 95; Bolander, Trans. Calif. Agric. Soc. 1864 — G5, 140. Lepitoma brevifoLia,

Torr. Ms., and Plenropogon Douglasii, Trin. Ms. ; Steud. Gram. 292.

Oakland, Santa Rosa Valley, Ukiah (Bolander, n. 1545, 6075) ; Walnut Creek {Brewer, n. 1043),

in wet meadows. Stems very weak, the foliage, etc., pale greenish yellow ; sjiikelets often pur-

l)lish. When young the glumes and tips of the palets, in the dried jilant, shine with a silvery

lustre, adding much to the beauty of the specimens. Mr. Bolander states that animals are very

fond of it, and he regards it as the only certainly indigenous grass deserving the attention of agri-

culturists.

2. L. refracta, Gray. More robust than the preceding, culms 3 to 4 feet high :

lower leaves 8 to 10, the uppermost 1 or 2 inches long, 3 to 4 lines wide : axis of

i-aceme very slender ; spikelets refracted by the curving of the pedicels, 1 to 1 ^ inches

long, more loosely flowered than in the preceding : lower palet 4 lines long, barely

scabrous, more or less truncate (but not 2-lobed) and erose-toothed at apex ; awn
about 3 lines long ; appentlage to upper palet with but a single blunt tooth on each

side. — Proc. Amer. Acad. viii. 409.

Oregon, E. Hall. Plant much larger than any form of the foregoing, with the foliage much
darker green, though the spikelets are similarly pale. Should be looked for in the northern part

of the State.

48. GLYCERIA, R. Br. Manna-Grass.

Panicle loose, sometimes narrow, often secuud, the rays semi-verticillate. Spike-

lets 3 - many-flowered, terete or somewhat flattened, the florets mostly early decid-

uous by the breaking up of the jointed rhachis. Glumes membranaceous, persistent,

1 — 3-nerved, unequal, uuawned, shorter than the florets. Lower palet becoming

somewhat cartilaginous, rounded on the back, smooth, the 5 to 7 parallel nerves

not reaching the obtuse (rarely acute) scarious and sometimes obscurely-toothed apex.

Upper palet about equalling the other, ciliate on the nerves, entire or bifid. Stamens

2 or 3. Scales 2, sometimes connate, fleshy, truncate. Ovary smooth. Styles 2,

short, the stigmas plumose with much branched hairs. Grain oblong, smooth, in-

closed in the palets but free from them. — Perennial smooth marsh grasses, mostly

with creeping rootstocks and generally with closed sheaths.

A genus belonging mostly to temperate and cold climates ; the num1)cr of species estimated at

20. Retained by some botanists with Poa, from which it mainly differe in its rounded smooth
lower palet and its deciduous florets.

1. Gr. fluitans, R. Br. Culms 2 to 5 feet high from a widely creeping root-

stock, flattened : leaves often floating, 2 to 4 lines wide and with the sheaths

mostly smooth : panicle 1 to 2 feet long, spreading or generally the few long erect

rays racemose, with few spikelets ; spikelets ^ to 1 inch long, terete (except when
flowering), erect, those on the rays mostly short-pedicelled, 7 - 20-flowere(l : glumes
green-keeled, otherwise hyaline and nerveless, the larger upper one eroded at tip,

more than half as long as its floret : lower palet 1| to 2 lines long, 7-nerved, slightly

scabrous, its broadly scarious subacute tip entire or obscurely 3-lobed ; upper palet

2-toothed, slightly shorter or sometimes a little longer : scales united and fleshy. —
Festuca Jiuitans, Linn, Poa Jluitans, Scopoli.

Sierra Nevada (Zchi?«o?i, Mrs. R. M. Austin); Oregon {Hall); Europe, Asia, Africa and Aus-
tralia. Found in shallow water in jionds and ditches, its leaves often floating, usually very pale

green with the spikelets sometimes purple-tipj)ed.

2. Gr. nervata, Trin. Culms 2 to 4 feet high : leaves variable, often ample,

sometimes 12 to 1-5 inches long and 4 to 6 lines wide, usually roughish above, as

are the closed sheaths : panicle 4 to 8 inches long, its flexuose capillary rays in twos

or threes, erect when young, soon diffusely spreading and pendulous ; spikelets ovate-
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oblong, 5 - 7-flowered, 1 or 2 lines long, sometimes purplish : florets about a line

long, closely imbricated, early caducous : lower palet prominently 7-nerved, fine-

scabrous, strongly convex near the truncate-obtuse apex ; uj^per palet about as long

as the other, minutely 2-toothed at apex, the margins broad and infolded.— Poa
nervata, Willd. P. striata, Michx. Briza Canadensis, Nutt. Gen. i. 69, not of

Suppl, G. Michauxii, Kunth.

In Mendocino County and in the Sierra Nevada {BolancUr, n. 2256, 3908) ; P>ig Tree Grove
(Hillebraiul) ; Oregon, etc. Found in moist meadows and along water-courses from tlie extreme
east westward. Sometimes called "Fowl Meadow-Grass," a name which should not he used lor

this grass, as it properly belongs to Poa serolina. It is regarded as a valuable component of moist
pastures.

3. G-, pauciflora, Presl. Culms 1 to 3^ feet high from a creeping root, smooth :

leaves 3 to 12 inches long, 3 to 6 lines wide, acute, scabrous on the margin ; ligule

about 3 lines long, rounded, obtuse, but soon lacerate ; sheaths split, slightly longer

than the interhodes : panicle 6 to 8 inches long, loose, its capillary branches in threes

below, in pairs above, flower-bearing from near the middle ; spikelets 2 to 2 1 lines

long, 4-6-flowered: lower glume acute, 1 -nerved ; upper rounded, 3-nerved, less

than half as long as its floret : lower palet rather more than a line long, prominently

5-nerved, scabrous, truncate-obtuse at the scarious tip, which is serrulate or distinctly

toothed, more or less purplish.— Rel. Hsenk. i. 257; "Watson, Bot. King Exped.
384. G. microtheca and G. leptostachya, Buckley, Proc. Philad. Acad. 1862, 95, 96.

From San Francisco (Bolander) to Washington Territory and Vancouver Island, and in the

Rocky Mountains southward to Utah and Colorado.

49. ATROPIS, Rupr.

Panicle contracted, at least with age. Spikelets few - many-flowered. Glumes

3-nerved, or the lower irregularly so or 1-nerved, much shorter than the lower florets.

Lower palet chartaceous or membranaceous, rarely herbaceous, convex or flattish on

the back, sometimes partially keeled, faintly 5-nerved, all but the midnerve vanish-

ing at some distance below the broadly scarious and mostly obtuse often mucronu-

late or denticulate apex. Upper palet with converging ciliolate nerves and a

2-toothed or bifid apex. Stamens 3. Scales ovate, toothed on the outer margin.

Styles short, the subsessile stigmas with simple hairs. Grain free, obscurely grooved.

— Griseb. Fl. Ross. iv. 388. Sclerochloa, Beauv. Poa § Atropis, Trin. Glyceria

§ Ileleochloa, Fries. Glyceria § Sclerochloa, Hook. f.

A small genus of perennials and annuals, differing from Poa especially in the rounded lower

palet, and from Glyceria in the less prominently nerved lower palet and the simple hairs of its

nearly sessile stigma. One of our species is usually (always ?) dicecious.

1. A. distans, Griseb. Culms tufted from a perennial root, ^ to 2 feet high :

leaves short and narrow, mostly convolute and with the sheaths mostly glaucous and
smooth, save a very minute roughness near the apex ; ligule oblong, distinct : pani-

cle very variable, erect, narrow and one-sided, spreading or with age even refracted,

its rays in fives or fewer ; spikelets 3 to 6 lines long, 3-1 2-flowered ; florets mostly

somewhat distant : glumes much shorter than their florets, from narrow and acute to

broad and obtuse, sometimes irregularly ciliate above, 3-nerved or the lower 1 -nerved :

lower palet oblong-linear, 1 to 1 ^ lines long, minutely pubescent at base, the lateral

nerves one-fourth shorter, apex truncate, erose-toothed or subacute.— Ledeb. Fl.

Ross. iv. 388. A. maritima, A. anr/ustata, and probably also A. convolnta and
y/. tenuijlora, Griseb. 1. c. Poa airoides, Nutt. P. Nuttalliana, Sohult. P. Nut-

kaensis, Presl. Glyceria distans, maritima and festucoeformis, Reichenb. Icon. Fl.

Germ. t. 151, 152. G. angustata and G. airoides, Thurb. Bot. "Wilkes Exp. 490,

491. G. montana, Buckl.
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Eureka and near San Francisco {Bolandcr) ; Sierra Valley (Lcmmon) ; northward to Washing-
tou Territory and east to the Siiskatcliewau, Nebraska and New Mexico ; also on both shores of

the Atlantic and in Asia. Variously referred by ditterent authors, under numerous specific names,
to Poa, Glyccria, Fcshuui and Alropis. With sjiecimens from coast localities only it is not difficult

to make out both A. dislmis and A. marilima ; the forms witli few-flowered spikelets in spread-

ing panicles answering for the one, while those witli many-flowered spikelets on the solitary or
geminate rays of an erect and somewhat one-sided panicle correspond with the description of

A. tnarUima. Specimens from numerous mountain localities sustain the view of Trinius, who
nnder Poa § Atropis (Mem. Acad. St. Petersb. 1831, 389) places Poa dislans, Linn., P. maritiina,

Huds., and several other related si)ecies as varieties of P. arcnaria, Retz. In bringing them
together under Atropis it seems iirefei"able to adopt one of the specific names by which they have
been heretofore well known. The specimens collected by Lenimon in Sieriu Valley are from
4 to 10 inches high, but with a spreading panicle, and approach in size the form which has been
called Glyceria aiigustata, though in that the branches of the panicle are erect and rarely more
than 1-flowered. Bolander's plant collected at Eureka is exactly the European A. fcstucwformis,

while his specimens from near San Francisco and overflowed by the tides would be A. inaritima,

were not the branches of the panicle in fives ; one of the chief charactera given for that species

being the solitary or geminate rays.

2. A. procumbens. Annual, its root-fibres with a copious cottony ])ubescence
;

culms sometimes tlecumbent at base, stout, 2 to 10 inches high, much enlarged

below by the crowded withered sheaths, glaucous : leaves flat, or at most folded,

those of the culm an inch long or less, about a line wide, barely tapering to the cari-

nate scabrous apex ; ligule long, acute ; sheaths broad, striate, mostly flat : panicle

^ to 1 \ inches long, its base exceeded by the upper sheath ; rays solitary or in twos

or threes, at length spreading, the few spikelets usually distichous ; spikelets 2-5-
flowered, subsessile : glumes half as long as the lower florets, the lower acute, its

lateral nerves not extending half its length ; upper broadly ovate, submucronate,

3- or indistinctly 5-nerved : lower palet 2 lines long, broad, obtuse, obscurely erose-

toothed, often mucronate, strongly scabrous on the keel, the marginal nerves obscure,

slightly pubescent at base ; the strongly ciliate upper palet mostly equalling the

lower.— Poa procumbens, Curt. P. rupestris, With. Sderockloa procumbetis, Beauv.

Festuca procumbens, Kunth, Enum. i. 393 and Suppl. 328, t. 29, tig. 3.

Mendocino County {Bokmder, n. 6467), collected with AfjrosfAs mucrmuita, Presl, which closely

resembles it in general appearance ; western coast of Euroi^e. All the specimens have dense
s[iike-like panicles with a close resemblance to and the soft feeling of some dwarf Alojxacrus.

When the short secund branches of the panicle are expanded the plant has a widely diflerent

appearance, as is shown by specimens from the coast of England, with both conditions in the
same specimen.

3. A. Californica, Munro Ms. Densely tufted perennial, its somewhat rigid

culms a foot or more high, and the pale-green foliage minutely scabrous : radi-

cal leaves about half as long as the culm, mostly flat, a line or more wide ; culm-

leaves short, the uppermost often reduced to a mucro, acute-pointed ; ligule short,

truncate : panicle 2 to 3 inches long, contracted, or with the rays (in pairs or threes)

spreading ; spikelets 3 - 7-flowered, ovate, flattish, pale green or purplish, mem-
branaceous, mostly dioecious : glumes acute, rough on the back, the upper broader,

distinctly 3-nerved for half its length, f the length of its floret, the lower irregularly

3-ncrved : lower palet 2 lines long, the intermediate nerves faint, all but the central

disappearing a third below the broadly scarious irregularly erose apex, the lower

half of the middle and marginal nerves usually silky-pubescent ; upper palet \ the

shorter, broadly 2-nerved, with wide inttexetl margins, ciliate on the nerves and
narrowly truncate above.— Sclerochloa Californica, Munro in Eenth. PI. Hartw.

342. Eragrostis Fendleri, Steud. Syn. Gram. 278. Poa andina, Nutt. in herb.

Gray (not Trin.) ; Watson, Bot. King Exp. 388 ; Vasey, Bot. Wheeler Exp. 289.

In various localities near San Francisco {Bolander) ; Monterey {Hartwrg) ; and in the moun-
tains through the interior to Colorado antl New Mexico, and southward into Mexico. In the list

of Hartwcg's plants this was enumerated as "Sclerochloa Californica, Munro, sp. n." As no
description was given, several have supposed that the following species was the plant intended to

be thus named, and it has been distributed under the name, thus causing much confusion. Besides

abundant other dilferences, the great dissimilarity in the foliage allows the two to be distinguished
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at once. Specimens from localities near the coast generally have very pale <?reen spikelets, while
in those from the mountains, especially eastward, the Horets are more or less purjjle, save the
colorless broad' margin and apex. In some si)ecinH'ns the lower i)alet is minutely scabrous and
without the pubescence upon the nerves. The jjlaut seems to be completely dioicious, the staminate
florets being more acute than the others.

4. A. tenilifolia. Culms very slender, densely tufted, 1 to 2 feet high and
with the foliage glabrous or more or less scabrous; radical tufts 3 or 4 (rarely 6)
inches high, of exceedingly narrowly linear raucrouate-poiuted leaves ; those of the

culm scarcely wider, | to 1 inch long ; ligule long, pointed : panicle 2 to 6 inches

long, the erect rarely spreading distant rays mostly in threes ; spikelets 2-5-
(mostly 3-) flowered, usually puberulent : glumes very acute, | as long as the florets,

rough on the midnerve, the lower occasionally and the upper strongly 3-nerved near

the base : lower palet barely 2 lines long, narrowly lanceolate, obtuse, often erose at

the apex, rough on the midnerve, the other nerves reaching about | its length,

puberulent or with a few scattered hairs near the base ; upper about as long.—
Poa tenuifolia, Nutt. ; Buckl. in Proc. Phil. Acad. 1862, 96 ; Gray in same, 336,

excl. syn. ; Watson, Bot. King Exp. 387 ; Gray, Proc. Amer. Acad. viii. 409.

Fre<iuent throughout the State, from San Diego {Cooper) to Oregon and northward, and east to

Colorado. According to Mr. Watson this is one of the most valuable of the " bunch gi'asses,"

and the grain is collected by the natives for food. A most interesting as well as puzzling series

collected by Mr. Lenimon illustrates the great variety of forms assumed by this species, but the

strikingly slender leaves are conspicuous in all. In the majority, the panicle and often the whole
plant is purplish, as they are iu a specimen of Nuttall's Poa tenuifolia, communicated by the laie

Mr. Durand.

5. A. pauciflora. Culms 2 to 2| feet high : leaves pale green, striate-nerved,

finely scabr us, folded or convolute, erect and somewhat rigid ; radical clusters about

a foot long, narrowly linear, those of the culm wider (about 2 lines), the uppermost

1 to 3 inches long, mucronate ; ligule about 2 lines long, wider than the leaf : pani-

cle 5 to 10 inches long, very narrow, much interrupted below with one or two soli-

tary distant rays ; upper rays in twos or threes, 1 or 2 inches long, erect, with short

2 — 4-flowered branches ; spikelets 1 - 2-flowered : glumes nearly equal, acute, smooth,

3-nerved at base, the upper nearly equalling the lower floret; lower palet 1^ lines

long, finely scabrous throughout, the broad apex entire or barely mucronate, tlie

lateral nerves extending about two-thirds its length; upper palet equalling the

lower, strongly ciliate on the nerves.

Wet Meadows, Sierra Valley, Lemmon, 1871. Apparently a perennial, of which the very long

narrow and somewhat rigid leaves and the slender panicle are strikingly unlike those of any other

species. The plant bears a strong resemblance in coloi' and general apjjearance to some forms of

ylgrostis cxarata, Trin. Spikelets with one and two perfect florets are found in the same ])anicle ;

those with one perfect floret have a much larger abortive flower than the 2-flowered, in which it

is often reduced to a minute point.

6. A. scabrella. Culm perennial, 1 J to 2| feet high, slender, leafy and clothed

below with loose sheaths, and with the leaves, sheaths and panicle minutely sca-

brous : leaves flat or carinately folded, the lower 6 to 9 inches and the upper about

3 inches long, scarcely over a line wide, curved-mucronate and rougher at the apex

;

ligule (at least the upper) 6 lines long, acute, and pubescent on its outer surface

:

panicle 4 to 6 inches long, narrow, somewhat dense ; rays in pairs, the lower 1| to 2|
inches long, erect, mostly branched and flower-bearing to the base ; spikelets 3-5-

flowered, the uppermost floret imperfect, all rather distant : glumes two-thirds as

long as the florets, both 3-nerved below : lower palet 2 lines long, narrowly lanceo-

late, prominently 5-nerved, punctulate-scabrous all over and rough-hairy on the

nerves, especially l)elow, where the hairs are somewhat crisped ; apex obscurely

toothed or mucronate ; upper palet slightly the shorter, 2-toothed at the apex,

strongly ciliate on the nerves and scabrous between them : stamens 3 : ovary abortive.

Oakland, Bolaniler. The si>ecimens, which are without radical leaves, appear as if from a wet
locality. The large anthers and abortive ovary indicate that the plant is probably ilicccious. It
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is unlike any other species in the peculiar roughness of the lower palet and in the charactei" of

the panicle. The puhescence upon the ligule is also soinething very uuusual and it may prove to

be characteristic of this species.

50. POA, Linn. Meadow-Grass.

Panicle generally open, its rays in pairs or in half whorls. Spikelets 2 - several-

flowered, ovate or lanceolate, compressed. Glumes mostly shorter (longer in one or

two species) than the lower florets, the lower 1-nerved, the upper and larger 3-nerved,

acute or obtuse, keeled. Lower palet herbaceous or membrano-hei'baceous with

scarious margins and tip, compressed-keeled, acute, pointless (save in two or three

exceptional species), 5- (rarely indistinctly 7-) nerved, the intermediate nerves often

faint, usually softly hairy at base especially on the dorsal and marginal nerves, and

often with crisped cobwebby hairs below. Stamens 2 or 3. Scales acute. Ovary

(except in one anomalous species) smooth : styles generally very short, terminal

;

stigmas mostly simply plumose. Grain oblong, smooth, free.

All of our species, save one, are perennials, and one species is dioecious. They are mostly

natives of cold and teni[)orate climates, and as they genei-ally have a wide range and vary greatly

from local influences there is mudi confusion among them. Steudel brings together some 200

names, but the l>est authorities estimate the species at less than half that number. The mountain

si>ecies are especially variable and present many puzzling forms. Some of the most valued pas-

ture gi-asses belong to this genus.

It is probable that the student of the grasses of California will meet with species of Poa not

here described. The various collections at hand contain several forms which no doubt belong to

this genus, but the material is old aud weather-worn or otherwise too imperfect for satisfactory

determination.

Koot annual. 1. P. ANNUA.
Koot perennial : flowers perfect.

Low tufted mountain or alpine species.

Leaves short, flat and soft. 2. P. alpina.
Leaves narrowly linear or setaceous.

Panicle lax, one-sided and nodding, 3. P. laxa.
Panicle with few-flowered erect branches. 4. P. abbueviata.

Tall (1 to 3 feet), the branches of the loose open panicle mostly in fives

:

florets more or less webbed at base. Meadow or woodland grasses

introduced by cultivation and (except n. 6) indigenous.
Culms with running rootstocks aud emitting stolons. 5. P. PRATENSIS.
Culms tufted, without distinct running rootstocks or stolons.

Leaves and sheaths rough. * 6. P. trivialis.
Leaves and sheaths soft and smooth. 7. P. sekotina.

Tall ; branches of the panicle solitary or m pairs.

Panicle open, the branches slender and spreading. 8. P. STENANTHA.
Panicde narrow, the branches short and erect. 9. P. glumaris.

Root perennial : flowers dioecious, in crowded ovoid heads. 10. P. Douglasii.

§ 1. Root annual ; culms low (rarely over 6 inches) ; branches of the short pani-
cle single or in pairs.

1. P. annua, Linn. Culms compressed, geniculate below, weak : leaves bright

green, short, obtuse, sometimes wavy, and with the sheaths smooth : panicle often

1 -sided ; spikelets very short-pedicelled, 3 - 7-flowered, about 2 lines long ; florets

mostly hairy below the middle. — Reichenb. Icon. Fl. Germ. t. 155.

San Diego {Coojkt, Parry) ; Monterey (Brcicer) ; San Francisco, Bigelow, Bolander. Found
all over Europe, in Asia, Northern Africa, Austmlia, etc. No doubt introduced upon the coast,

but apparently indigenous in Arizona, New Mexico, Western Texas, etc. The plant from these

inland localities is often a foot high with very slender culms ; it has fewer and broader spikelets

and is of a nmch paler green, but was referred by Munro to this species. Bolander's n. 1549 has
larger and more promiuently nerved florets than usual. This species is what is known as a
winter-annual, its seeds germinating in the fall and the young plants commencing to bloom very
early the next spring.
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§ 2. Boot 2Jerenn{al : flowers perfect.

* Low mountain or alpine species, erect in perennial tufts.

-»- Sift and flaccid, smooth or nearly so ; leaves sJiort and fiat, short pointed

;

ligxde elongated.

2. P. alpina, Linn. Culms 6 to 18 inches high, rather stout: leaves broadly

linear, 1^ to 2 inches long, the upper very short, mucronate : panicle oblong or

pyramidal, 1 to 3 inches broad ; spikelets broadly ovate, 3 - 9-flovvered, 2 or 3 lines

long : glumes ovate, acute : lower palet very hairy below, especially on the mid- and
marginal nerves.— Reichenb. Icon. Fl. Germ. t. 156; Gray, Man. 629; Watson,
Bot. King Exp. 386.

This and the two following species, though not occurring in any of the collections made within
the State, are frequent in the mountain ranges at the north and east, and are very likely to be met
with. It presents a great variety of forms, and when unexpanded ajjpears very different from the
fully developed plant.

-t- -t- Leaves narrowly linear or setaceous.

3. P. laza, Haenke. Culms 3 to 10 inches high, very slender, somewhat com-
pressed : leaves narrowly linear, obliquely mucronate : panicle 1 to 3 inches long,

narrow, lax, one-sided and often nodding, its branches solitary or in pairs ; spikelets

2 - 4-flowered, 2 lines long, or less : glumes acuminate-pointed : florets hairy on the

keels and margins.— Eeichenb. Icon. Fl. Germ. t. 157.

In the Rocky Mountains {Parry, Bourgeau) ; eastward to the mountains of New York and New
England.

4. P. abbreviata, R. Br. Culms from slender creeping rootstocks, 3 to 6 inclies

high : leaves convolute, filiform-setaceous, those of the copious radical tufts mostly
reaching the panicle, the culm-leaves about an inch long, smooth or finely puberu-

lent near the apex ; ligule oblong, entire ; sheaths very loose : panicle about an inch

long, its very simple 1 - 2-flowered branches in pairs, nearly smooth ; spikelets

2 to 2^ lines long, 3-5-flowered: glumes about half as long as the florets, acute,

rough on the keel ; florets rather distant : lower palet 1 ^ lines long, strongly keeled,

with the other nerves conspicuous, rough-pubescent all over except the broad-scarious

margins, more or less woolly at base.— App. to Parry's 1st Voy. 187 ; Steud. Syn.

Gram. 253.

Washington Territory {Pickering) ; Arctic America.

* * Tall perennials (1 to 3 feet) with open oblong or pyramidal panicles, the

rather short and rough branches mostly in fives : fiorets acute, more or less

ivebbed at base. Meadow grasses introduced by cultivation or {except n. 6)

indigenous.

•J— Culms with running rootstocks, and emitting stolonsfrom the base.

5. P. pratensis, Linn. Culm and sheaths smooth ; leaves dark green, the radi-

cal very long, those of the culm short, scabrous on the margins ; ligule short and
blunt : panicle pyramidal ; spikelets 3 - 5-flowered, somewhat crowded and almost

sessile : glumes acuminate, scabrous on the keel : lower palet distinctly 5-nerved,

silky-hairy on the margins and keel and webbed at base.— Reichenb. Icon. Fl.

Germ. t. 161.

Near San Francisco {Bolander) ; northward to Oregon and Washington Tenitory and indi-

genous in the mountainous districts eastward to New England. This, known as "June Grass,"

"Green Meadow Grass," "Spear Grass," and "Kentucky Blue Grass," in various parts of the

country, is one of the most highly valued ])asture and meadow grasses. The limestone soils of

Kentucky being especially favorable to its development, the " Kentucky Blue Grass" was for a
long time supposed to be a distinct species, until it was found that seed from the celebrated '

' Blue-

grass" pastures of that State when sown elsewhere produced only "June-grass." In Oregon this

is regarded as one of the most troublesome wi-eds in cultivated fields, its rajjid propagation by
means of rootstocks and stolons, so useful when the grass is cultivated, making it very difficult to
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eradicate. In common with many other grasses, this at the Northwest often has its panicles of a
handsome bronze color, giving it a very different appearance from that usually borne by the

species.

-1— -t- Culms tufted, without distinct running rootstocks or stolons.

6. P. trivialis, Linn. Culms erect, from a somewhat decumbent base : leaves

and sheaths rough ; ligule oblong, acute : panicle with very rough and rather dis-

tant branches ; spikelets mostly 3- (sometimes but 2-) flowered, broader above

:

lower palet distinctly 5-nerved, webbed at base, hairy only on the midnerve.—
Keichenb. Icon. Fl, Germ. t. 162.

Along the Coast Ranges {Bolaiidcr) ; introduced. Known as Rough Meadow-grass, and com-
mon in the Eastern States, especially in moist meadows, though regarded as less valuable than
P. pratcnsis, to which it beare a very close resemblance. It is distinguished from it chiefly by its

rough sheaths, long and acute ligule, and fibrous roots.

7. P. serotina, Ehrhart. Leaves narrowly linear, soft and smooth ; ligule elon-

gated, acute : panicle 6 to 10 inches long, at length somewhat nodding at apex, often

purplish ; spikelets 2-4- (rarely 5-) flowered : glumes narrow : lower palet very

obscurely nerved, slightly webbed below.— Gray Man. 629. P. angiisti/olia,

Reichenb. Icon. Fl. Germ. t. 160. P. crocata, Michx.

Not reported from the State, but as it is frequent in the Rocky Mountains and in Washington
Territory, it is likely to occur here. By some European botanists this is referred to P. pratcnsis,

from which the absence of running rootstocks and the character of the panicle sufficiently dis-

tinguish it.

* * * Tall ; branches of the 'panicle solitary or in pairs.

8. P. Btenantha, Trin. Culms 1 to 2 feet high : radical leaves narrowly linear

;

culm leaves distant, erect, flat, 1 to 3 inches long, between 1 and 2 lines wide, ciliate-

scabrous on the margin, which is somewhat cartilaginous, especially at the carinate

apex where it is scabrous on the keel ; ligule rounded, short : panicle 2 to 6 inches

long, rays spreading, long-naked below, few-flowered above ; spikelets 2-5- (even 8)
flowered ; florets 2 to 1\ lines long, distant upon the flexuose or zigzag very pubes-

cent or nearly smooth rhachis : lower palet linear-lanceolate, the edges infolded at

the marginal nerve which, with the keel, is ciliate-scabrous, elsewhere pubescent or

smooth.— Mem. Acad. St. Petersb. vi. ser, i. 376 ; Ledeb. Fl. Ross. iv. 372 ; Gray,

Proc. Amer. Acad. viii. 409. P. leptocoma, Trin. 1. c. Festuca nervosa, Hook. FL
Bor.-Am. ii. 251, t. 232.

Oregon (Hall) ; Washington Territory (Pickering), and northward. No specimens are known
to have been collected within the State, but it appears to be frequent at the north. The spikelets

vary much in the decree of pubescence as they do in the number of the flowers. The infolding

of the lower palet at the marginal nerves gives the florets an equilateral apjiearance that is quite

chai-acteristic. In none of the sj^ecimens at hand, from Oregon, etc., are the florets woolly at

base, as described for P. leptocmna, Trin.

9. P. glumaris, Trin. 1. c. 379. Culms stout, strict, 1 or 2 feet high, with radi-

cal leaves about half as tall ; culm leaves 2 or 3 inches long, rigid, striate-nerved,

very minutely scabrous, about 2 lines wide ; ligule short, auricled : panicle 2 to 4
inches long, very narrow ; rays solitary or in pairs and unequal, one bearing 1 or 2,

the other 3 to 5 spikelets, smooth ; spikelets 3 - 5-tiowered, membranous : glumes -|

as long as the florets, smooth, broad at base, acute, erose-margined : lower palet acute,

carinate at apex, 5- or indistinctly 7-nerved, pointed or rarely mucronulate at apex,

puberulent throughout ; upper palet equal in length, broad, coarsely ciliate on the

nerves : scales as long as the ovary, lacerate and ciliate : ovary hairy above ; stigmas

much elongated, copiously plumose.— Glyceria [Ardopoa) glnmaris, Griseb. in Ledeb.

Fl. Ross. iv. 392. Poa (i) Kingii, Watson, Bot. King Exp. 387.

Virginia City, Nevada (Bloomer) ; East Humboldt Mountains, JFatson. Not collected within
the State, but common northward to Sitka, etc. A most anomalous species, which Trinius, who
seems to have overlooked its ovary, scales, etc., refeiTed to Poa without apjmrent hesitation.

Grisebach in Flor. Rossica placed it in Glyceria, but it is so unlike the i-est of the genus that he
made a subgenus, Ardopoa, to include it. Mr. Watson doubtfully refei-s it to Poa, and notes
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that it does not well agree with the generic characters. It is apparently the type of a distinct

genus, but in the absence of fruiting specimens it seems better to leave it as an anomalous Foa.
Should it prove to be generically distinct, then to avoid the multiplication of names there seems
to be no objection to adopting Arctopoa, Griseb. None of the specimens have stamens, and the re-

markable development of stigmas, which much exceed the palet and are broad as well as long,

makes it probable that the plant will prove to be dioecious. The very long and lacerate scales, as

well as the hairy ovary, are unlike those in both Gbjceria and Poa. The panicle is pale straw-

color with an occasional faint tinge of purple. The leaves are very pale green, dry and rigid,

flat except towards the ai>ex, and with a barely perceptible roughness.

§ 3. Spikelets dioecious, in dense ovate heads : perennials, with long slender root-

stocks, growing in shifting sands on the coast.

10. P. Douglasii, Nees. Culms slender, often branched below and clothed

with numerous marcescent sheaths, 6 to 12 inches high : radical leaves numerous,
setaceously convolute, smooth, soft, mostly exceeding the culm ; culm leaves two to

live, the uppermost 2 to 4 inches long, less closely convolute, rarely flat at base,

striately many-nerved and finely pubescent above ; upper ligule about a line long,

truncate ; sheaths crowded below, the upper very loose : panicle 1 or 2 inches long,

often included at the unequal base ; spikelets 3 - 5-flowered, broadly ovate, flattened,

4 lines long and when in flower as broad : glumes J shorter than the florets, acute,

ciliate on the keel, sometimes on the margin : lower palet 3 lines long, lanceolate,

acute, the midnerve often mucronate-excurrent, indistiiictly 5-nerved, the keel

ci Hate-pubescent above and with the marginal nerves softly hairy and more or less

crisped-woolly below ; upper palet about equal, ciliate : staminate florets witli im-

l)erfect ovaries
;

pistillate florets with one or more abortive stamens : scales very

acute : ovary long-stipitate ; styles thick at base ; stigmas nearly sessile, very broad

below with longer hairs.— Ann. Nat, Hist. 1st ser. i. 284. P. Californica, Steud.

8yn. Gram. 261. Brizopyrum Douglasii, Hook. & Arn. Bot. Beechey, 404; Torr.

in Pacif. E. Eep. iv. 157.

San Francisco and Bolinas Bay {Bolander) ; Monterey Bay {Parry) ; elsewhere on the coast,

Douglas, Coulter. The rhizomes, though scarcely larger than a pack-thread, are wonderfully
tenacious ; they run to a great distance, branching freely, and with their abundant clusters of

leaves and flowering stems, do excellent service in binding the blowing sands. The heads in shape
and color have a strong resemblance to those of Canary-Grass {Plialaris Caiiaricnsis). The stami-

nate heads are usually rather smaller and lighter colored than the pistillate, which are of a very

])ale green. The height above given is for the culms above the rootstocks, but half or two-thirds

of that is beneath the surface of the sand. In separating this from Poa, to which Nees originally

referred it, and placing it in Brizopyrum, Hooker & Arnott must have relied mainly upon its

dioecious charactei-, and could not have compared the ovaries, styles, etc., as they are widely dif-

ferent. In Distichlis {Brizopyrum) the styles are unusually elongated, naked for a long distance

below and stigmatic with short hairs near the apex ; the upper palet is convolute above, forming
a channel through which they are exserted, while in this species they are exserted near the base

of the palet. The scales also in Distichlis are broadly truncate, with the upper margin 2- or 3-lobed

or notched, and the ovary is sessile.

51. ERAGROSTIS, Beauv.

Panicle spreading or narrow or variously clustered. Spikelets few — many- (2 - 70-)

flowered, compressed-flattened. Glumes shorter than the florets, 1-iierved. Lower

palet herbaceous, 3-nerved, unawned ; upper palet shorter, prominently 2-keeled,

persistent upon the rhachis after the rest of the flower has fallen. Stamens 3, witli

short filaments. Scales 2, subcuneate. Styles 2, elongated, plumose above. Seed

ovoid or oblong, not furrowed, free.— Mostly annuals with narrow convolute leaves

and sheaths often hairy-bearded at the throat.

A large genus in warm and temperate regions. Fonuerly included in Poa, from which it dilfers

in its 3-nerved lower palet, which is without webby hairs, and in the persistent upper palet.

1 . E. reptans, Nees. Culms prostrate, creeping, much branched from an awned
root : leaves short, about an inch long, subulate-poiute<l and smooth or with the
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sheaths bearing scattered rather long weak hairs : imperfectly dioecious
;

panicle

varying from ovate, with solitary fevv-liowered spreading rays, to dense and capitate

;

spikelets linear-lanceolate, 1 - -iO-Howered, from 2 lines to an inch long or more.—
Agrost. Brasil. 514, and Fl. Bras, ii^, 148. Foa reptans, Michx. flor. i. G9, t. 11.

P. hypnoides, Lam. 111. i. 185. P. capitata, Nutt. Flor. Ark. 146.

Sacramento (Pickering) ; Oregon (Howell) ; comiuon along rivers across the continent, extend-
ing to Mexico and South America. The branches are usually 2 to 5 inches high, but sometimes
much shorter and so densely liowered as to hide the foliage.

2. E. poaeoides, Beauv. Culms diffusely spreading : branches ascending from
a geniculate base, 6 to 15 inches high : leaves flat, mostly smooth ; sheaths with few
long spreading hairs : panicle narrow, crowded, with short spreading branches :

spikelets lance-linear or oblong-linear, 3 to 10 lines long, 8 - 20-tlowered, often lead-

colored : lower palet obtuse, the lateral nerves greenish and prominent.— Agrost.

t. 14, lig. 11.

Var. megastachya, Gray. Sheaths mostly smooth : panicle often crowded

;

spikelets larger, becoming linear, sometimes nearly an inch long and whitish when
old, 10 - 50-fiowered ; has an unpleasant odor. — Man. 631. £. megastachya, Link.

Bnza Eragrostis, Linn.

San Francisco ; Monterey, Hacnke. A native of Europe and introduced as a common weed in

nearly all parts of the Eiistern States. So variable and changing so much with age tluit it is often

difficult to distinguish between the type and the variety.

3. E. alba, Presl. Culms 1 2 to 1 8 inches high : leaves narrow, setaceously con-

volute at apex, the uppermost equalling the panicle : panicle 6 to 10 inches long,

included at base, dense and somewhat spike-like, the rays erect ; spikelets about
2 lines long, on shorter pedicels, 5 - 1 5-flowered, pale straw-color : lower palet | line

long, rough on its prominent nerves, of which the middle one is excun'ent as a minute
point.— Eel. Ha^nk. i. 279; Thurber in Bot. Wilkes Exped. 489.

Monterey (Haenke) ; Tulare Valley (Hecrmann) ; Kern River (Blake) ; Sacramento, Pickering.
Does not appear to have been met with by any of the collectors of the State Survey. All tlie

specimens, of different ages, are pale straw color throughout. The point of the lower palet is

present or wanting on the same specimen.

52. STENOCHLOA, Nutt.

Panicle narrow, somewhat spike-like. Spikelets small, 2 - 3-flowered, all fertile,

readily deciduous, the lowest with a brief callus, the others slightly separated by

joints of the smooth rhachis. Glumes herbaceous, narrow and acute, the lower

1-nerved, the upper 3-nerved and slightly the longer, both much exceeding the

florets. Lower palet ovate, obtusely keeled, indistinctly 5-nerved, the outer nerves

marginal, herbaeeo-membranaceous, with a brief scarious tip, pubescent especially on

the marginal nerves and keel, minutely punctulate. Upper palet narrow, strongly

2-carinate, nearly equalling the other. Stamens 3 ; anthers minute. Scales 2, very

small, obliquely truncate. Ovary short-stipitate : styles very slender, loosely plu-

mose nearly to the base. Grain somewhat triangular
;

pericarp loose : embryo

minute.— Low tufted annuals, with the florets somewhat like Poa and with exceed-

ingly long and narrow glumes.— Plant. Gamb. 189.

L S. Californica, Nutt. 1. c. Culm from a few inches to a foot high and with
the strongly striate sheaths smooth : leaves about 2 inches long, flat or folded, acu-

minate-pointed, ciliate-scabrous on the margins ; ligule 1 line long, very thin and
lacerate : panicle about 2 inches long, loosely spike-like, its erect rays mostly in

pairs, densely many-flowered to the base ; spikelets barely a line and a half long,

very pale gi-een : glumes spreading, with finely scabrous keels : lower palet f line



316 GRAAimEiE. Bi-iza.

long, loosely pubescent all over with appressed hairs except near the tip, the hairs

on the keel and margins longer, closely appressed, forming silky lines : upper palet

pubescent.

Island of Santa Catalina (Gamhel) ; Guadalupe Island, Dr. Palmer. Until its recent discovery

by Dr. Palmer, this was only known by the few specimens collected by Dr. Gambel over 30 years

ago. It appears to be confined to the islands otf the coast. Nuttall's description gives the lower

glume as wider and 3-nerved, which is an oversight.

53. BBIZA, Linn. Quaking-Grass.

Panicle diffuse with slender branches. Spikelets many-flowered, ovate or cordate,

flattish-tumid, the florets closely imbricated, mostly pendulous on capillary pedicels.

Glumes subequal, rounded on the back. Lower palet roundish, entire, flattened

parallel with the glumes, ventricose on the back, chartaceo-membranaceous and be-

coming dry, scarious-margined, many-nerved. Upper palet much smaller, ovate,

flat. Stamens 3. Scales 2, ovate-lanceolate. Ovary glabrous : styles short 3 stigmas

plumose. Grain much flattened and adherent to the upper palet.

A small genus widely spread in temperate countries. It includes both annuals and perennials,

with flat leaves, and showy spikelets on slender drooping pedicels. B. maxima, from Asia, etc.

,

is often cultivated as Rattlesnake-Grass for the sake of its large showy spikelets.

1. B. media, Linn. Perennial, its culms a foot high or more, often with much
shorter flowering branches from the base : leaves thin, scabrous : panicle 2 to 4

inches long, very loose with spreading branches ; spikelets 3 to 4 lines long, 5 -

9-flowered : glumes shorter than the lowest floret, green or purplish.

Mission Dolores, Bolander. Sparingly introduced, as it is in some of the Eastern States.

54. FESTUCA, Linn. Fescue-Grass.

Panicle loose and spreading or racemose and sometimes secund. Spikelets 2-many-

flowered, the florets flattish or subcylindrical, not webby at base. Glumes shorter

than the lower florets, membmnous, acute, the lower 1-nerved, the upper and longer

3-nerved. Lower palet convex, not keeled, chartaceous or nearly coriaceous, 3-5-

nerved, mucronate or awned from or near the tip. Upper palet 2-toothed, hairy on

the nerves. Scales 2, notched or 2-lobed. Stamens 1 to 3. Ovary mostly smooth.

Styles terminal ; stigmas feathery. Grain adnate to the inclosing palet.

A genus of about 125 sijecies, which have been arranged under several different genera ; natives

of arctic, cold and temperate countries, some of them of value in agriculture. It includes both

annuals and perennials, of which the flowers and often the leaves are rather harsh and dry.

§ 1. Annuals or biennials with setaceous leaves: panicle contracted or spike-like

:

stamens 1 or 2. — Vulpia.

L F. Myurus, Linn. Culms 1 or 2 feet high, slender and weak, smooth and
leafy : ligule very short : panicle 4 to 10 inches long, narrow, often flexuose and
one-sided, sometimes shining, branched at base, the branches appressed ; upper spike-

lets solitary, short-pedicelled ; spikelets 5 - 8-flowered, an inch long including awn :

florets rather distant ; lower glume very minute, the upper half as long as the next

palet : lower palet subulate, obscurely nerved, scabrous or often slightly ciliate-hairy

on the margins above, 3 lines long with a much longer awn : stamen mostly soli-

tary.— F. sciiirea, Nutt. Fl. Ark. 147. F. megalura, Nutt. PI. Gamb. 188. Vulpia

Mi/urus, Xees, Icon. Gram, i, t. 71 ; lieichenb. Icon. Fl. Germ. t. 130.

Monterey and Livermore Piiss (Breiver) ; San Francisco (Bolander) ; and northward to Oregon,
PicLcrim/, Bcnnet. Occurs in the Atlantic States and southward. Probably introduced. Very
variable ; sometimes tlie lower glume is barely manifest, a mere point standing in its place.
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2. F. tenella, Willd. Culms slender, often filiform, 6 to 18 inches high, its

erect leaves 1 to 3 inches long ; sheaths sometimes pubescent : panicle 2 to 3 inches

long, simple, often secund, the lower unequal branches in pairs, often spreading

;

spikelets, including awns, 4 or 5 lines long, 7 - 1 3-ftowered, often becoming brown
when old : glumes subulate, very acute, the lower at least half the length of the

upper : lower palet involute, rough, about 2 lines long, exclusive of its awn, which

is mostly shorter than the palet and often very brief : stamens 2.— Torr. Fl. N. York,

ii. 470, t. 154, and Pacif. R. Eep. iv. 158 (var. aristulata).

Napa Valley {Bigelow) ; near San Francisco, etc. {Bolander, Fitch), and extending to Oregon,

Cronkhite. Very common in the Eastern States, where as here it is abundant on dry hills. Torrey
doubtfully referred Bigelow's specimens to this sjieeies, placing it as a variety, but it is no more
unlike the typical form than are siiecimens from Florida. Indeed where the same spikelet has

some florets twice as long-awned as others, varieties founded upon this character have little value

.

It extends across the country from east to west, and southwani to Mexico, Texas, etc. It varies

greatly in the degree of roughness of the palet, and the glumes are sometimes pubescent.

3. P. microstachys, Nutt. Culm slender, 4 to 15 inches high, the filiform

leaves, sheaths, etc., suiooth to strongly pubescent; ligule very minute: panicle

1 to 5 inches long, simple and racemose or spike-like, or with the 1 -sided channelled

rays spreading or sometimes deflexed ; spikelets 1 - 5-flowered, on short thickened

clavate pedicels, scabrous, rough-pubescent or sometimes smooth : glumes acute, the

upper 3-nerved and little exceeding or twice as long as the 1-nerved lower one, and
more than half equalling the floret next it : lower palet 2 or 3 lines long, with an

awn 3 to 5 lines in length ; upper palet with two long setose teeth, which in the

older plant often project beyond the lower : stamen 1 {Nutiall) : gi-ain large, filling

the palet, and with a very broad shallow groove, its testa dark purple.— Plant Gamb.
187; Torr. Pacif. R. Rep. iv. 156; Watson, Bot. King Exped. 388; Thurber, Bot.

Wilkes Exped. 492. Vulpia microstachya, Munro in Benth. PI. Hartw. 342. F. gra-

cileida and F. piisilla, Buckl. in Proc. Acad. Phil. 1862, 97.

Very frequent through the whole length of the State to Oregon and northward, and eastward to

Nevada and Utah. Exceedingly variable, but distinguished from any form of F. Myurus by its

larger lower glume, and from F. tenella by its fewer-flowered and looser spikelets and its longer

more distinct awn. The sydkelets, as well as other parts, present a great variety as respects

pubescence ; in Cooper's specimens from the Mohave desert, 1 to 2 inches high, they bear long
scattered spreading hairs. Nuttall, 1. c, refera to its resemblance to a EiUriana (BoutelouM),

which is very strong in one of the frequent forms where the 2-flowered spikelets are divergent, as

are also the 1-sided branches, while the slightly projecting teeth of the up]>er palet add to the re-

semblance. The species is quite too close to F. delicatula, Lagasca, a rare Spanish grass.

§ 2. Perennials ; the mostly short-awned spikelets in loose, or more or less open

panicles.

4. F. ovina, Linn. Culms slender, 6 inches to 2 feet high, glaucous : leaves

all setaceous or the upper flat ; ligule 2-lobed and auriculate : panicle short, more
or less compound, somewhat one-sided, the rays mostly solitary, spreading in flower

;

spikelet 3 - 8-flowered, the florets somewhat distant : lower palet about 3 lines long,

ternate, mucronate or with an awn less than half its own length.— Reichenb. Icon.

Fl. Germ. t. 131.

Var. duriuscula, Gray. Taller, less densely tufted : stem-leaves often flat and
sheaths pubescent : panicle more open and spikeletsl arger.— Man. 633. F, durius-

cula, Linn.

Var. rubra, Gray. Less tufted, with running root-stocks : leaves sometimes flat,

and with the spikelets often reddish or purplish. — Man. 633. F. rubra, Linn.

Var. brevifolia, Watson. Culms slender, 4 to 8 inches high : leaves all seta-

ceous, and sheaths glabrous ; uppermost leaves often very short and the sheaths

rather loose : panicle racemose and nearly simple, erect, 1 to 2 inches long ; spike-

lets 1 - 4-flowered, the florets terete, somewhat scabrous, about 2 lines long and
twice the length of the awn. — Bot. King Exp. 389. F. brevifolia, R. Br.
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The typical form and the var. durnoscula have been collected at various localities in the Sierra
Nevada and elsewhere {Bolander, Lcmvion), and are found in the mountains eastward to New
England and far northward. The other varieties are high alpine and arctic forms, which occur
in the Rocky Mountains and Oregon and northward, and are to be expected in the hi^h Sien-a
Nevada. The species in one or more of its several forms is found in most mountainous countries,
including New Zealand and Australia. Its foliage is not abundant but very nutritious, and it is

highly valued as a pasture grass, especially for sheep.

5. F. graciUima, Hook. Culms 1 to 2 feet high
;
plant mostly smooth through-

out : radical leaves copious, narrowly setaceous, reaching nearly or quite to the base
of the panicle ; culm-leaves mostly 2, 2 to 3 inches long, about a line wide below,
very finely scabrous on the upper surface ; ligule brief : panicle 3 to 4 inches long,

the erect branches mostly in pairs, the lower sometimes in threes or fours, 1-4-
flowered, the rhachis and flattened rays barely scabrous ; spikelets about 6 lines

long, 6 - 9-flowered : the upper and much broader 3-nerved glume about half as long
as its floret, both broadly scarious-margined

;
joints of the rhachis scabrous-pubes-

cent : florets 3 lines long, rather distant ; lower palet with a small well-deflned

callus below, intermediate nerves indistinct, herbaceous with a wide scarious margin,
obscurely puberulent above, acuminate and mucronate or with a distinct awn about
a line long. — Antarct. Voy. 383; Steud. Syn. Gram. 312.

In the Sierra Nevada, at 8,000 feet altitude, Bolander. This, with the exception of being
shorter awned, agrees well with specimens collected on Magdalena Island by Cunningham and
named at Kew. The plant was originally collected at the Straits of Magellan. The foliage, etc.,

are pale green, the spikelets being sometimes slightly reddish or brownish. The awn varies
greatly, the same plant furnishing both awnless and awned florets. The contrast between tlie

almost filiform radical foliage and the fiat leaves of the culms is very marked. It difiers from any
foiTO of F. ovina in the erect branches of its fewer-flowered panicle, larger spikelets, and broader
glumes having with the palets a wide scarious margin.

6. F. scabrella, Torr. Culms 1 to usually 3 or 4 feet high, crowded below with

leafless sheaths, and twice longer than the numerous scabrous radical leaves : culm
leaves rarely more than 2, the upper 2 to 8 inches long, about 2 lines wide at base,

long-pointed ; sheaths scabrous or rough pubescent, hairy at the junction with the

blade, and subauricled with callused hairy processes ; ligule a ciliate fringe : panicle

3 to 6 inches long, the lower rays distant in pairs, spreading, naked below ; spikelets

about 6 lines long, 4 - 6-flowered ; florets rather distant : upper glume -^ the longer

and half as long as its floret : lower palet membranous, 5-nerved, rough, with a

narrow scarious margin, pointed, or with an awn a line long or less ; upper palet

conspicuously 2-toothed, equalling or sometimes exceeding the lower.— Hook. Fl.

Bor.-Am. ii. 252, t. 233 ; Torrey, Pacif. R. Eep. iv. 157 ; Boland. in Trans. Calif.

Agric. Soc. 1864-5, 141.

Oakland (Bolander), also in tlie Eocky Mountains. The plant originally desciibed and figured

was from the Rocky Mountains, and scarcely one-fourth the size of the specimens collected within

this State. A comparison of these with the oiiginal specimens in the ToiTey herbarium shows

them to be the same except in size. It hardly belongs to Fesluca, and a thorough revision would

probably place it with tlie ambiguous species of Melica. Among the many species of difierent

genera known as "Bunch-grass" this is regarded as one of the most valuable, cattle being very

fond of it, especially in winter. The blade of the leaf finally breaks away, leaving the sheath, a

peculiarity stated by Mr. Bolander to be very constant.

7. F. pauciflora, Thunb. Culms 1| to 3 feet high, the radical leaves about

half as long ; culm leaves sometimes 2 lines wide, long attenuate-pointed, and with

the sheaths scabrous ; ligule very short, somewhat auriculate : panicle 6 to 1 2 inches

long, rather narrow ; rays in pairs, the lower very remote, spreading, capillary,

mostly branched, flower-bearing above the middle ; spikelets about 4-flowered :

glumes narrow, acute or somewhat obtuse, the upper about twice as large as the

lower and barely half as long as the first floret ; rhachis scabrous, the florets readily

deciduous : lower palet 5-nerved, strongly scabrous, about 3 lines long, with a

slender awn about § as long ; upper palet quite equalling the lower, very rough

above: ovary hairy.— Fl. Jap. 52; Munro in Perry's Japan Exp. ii. 328. F. occi-
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dentalis, Hook. Fl. Bor.-Am. ii. 249. F. parvigluma and F. remotiflora, Steud. Syn.

Gram. 305 and 315.

San Francisco and Oakland (Bolander) ; Oregon (Douglas, Pickering) ; also in Japan, Wright.

Hooker describes tlie glumes of his F. occidcntcdis as very obtuse : specimens collected by Douglas

and communicated by Sir William Hooker to the Torrey herbarium, as compared with those col-

lected within the State, have somewhat broader glumes, but tliey would hardly be described as
" very obtuse. " The older specimens have mostly dark purple panicles, which in the young
plant are pale green.

55. BROMUS, Linn. Brome-Grass.

Panicle open, with its slender rays at length pendulous, sometimes dense or

racemed. Spikelets 5 - many-flowered, subterete or laterally compressed. Glumes

unequal, shorter than the lowest floret, membranaceous, acute, awnless ; the lower

1 - 5-nerved, the upper 3 - 9-nerved. Lower palet rounded on the back or some-

what keeled, 5 - 9-nerved, awned or bristle-pointed from a little below the mostly

2-cleft tip. Upper palet bifid, with ciliate nerves. Stamens 3, rarely 2. Scales

entire. Ovary hairy at the tip : styles inserted just below the top and more or less

lateral ; stigmas feathery. Grain oblong or linear, grooved, adherent to the palet.

A genus of about 50 species ; largely European, in cold and temperate portions of the conti-

nent.

* Glumes veru long and narrow, awn-pointed ; lower 1-nerved, ttpper 3-nerved,

or tvith an obscure additional pair: loiver palet convex heloio, compressed-

keeled above, 5-nerved, rough-ciliate on the keel. Introduced annuals.

1. B. ma7riy»l''«, Desf. Culms 12 to 18 inches high ; leaves about 3 lines wide,

and with the sheaths dark green and more or less hairy : panicle erect, 5 to 8 inches

long, with few erect and at length nodding 1-flowered branches ; spikelets including

awns about 3 inches long, 5 - 8-flowered : glumes hyaline except the nerves, the

upper nearly equalling the floret : lower palet very rough, about 10 lines long, the

teeth 2 lines and awn about 2 inches long.— Benth. lUiist. Brit. Flom, fig. 1214;
Reichenb. Icon. Fl. Germ. t. 142.

San Francisco, Bolander. A native of Southern Europe and introduced in England and other

countries. This has been recorded as B. sterilis, Linn., which is also likely to be met with as a

weed about settlements, and nuich resembles this. It may be known by having si)ikelets little

more than half as large, in a very open panicle, the very slender branches of which are drooping.

2. B. rubens, Linn. Culm densely tufted, G to 9 inches high, and with the

narrowly linear loaves and sheaths pale green and densely soft-pubescent : panicle

ovate, 2 to 3 inches long, with very sliort erect branches thickened upwards and
rough-pubescent ; spikelets about 6-tlowered, an inch long, including awns, more or

less purplish : upper glume one-third the longer, and about one-fourth shorter than

its floret : lower palet, like the glumes, rather coarsely pubescent, 7 lines long and
7-nerved, the intermediate nerves less distinct, terminating in two very acute hyaline

teeth nearly 2 lines long, the awn rather longer than the palet ; upper palet with

long weak hairs. — Griseb. in Ledeb. Fl. Ross. iv. 360. B. rigidus, Reichenb. 1. c,

t. 142.

Plumas County (Lemmon) ; a native of Southern Europe. The specimens have less dark-

colored spikelets, but in other resj)ects agree with those trom European localities. The root-

fibres in this are pubescent.

* * Lower glume 3 -5-nerved, upper 5 — 1-nerved: lower palet rounded on the

back: Jlorets imbricated before expansion. Anmial or biennial weeds in ctdti-

vated grounds.

3. B. secalinus, Linn. Culms 1 to 4 feet high, rather rigid and with the ample

leaves and sheaths smooth or rarely pubescent
;
panicle 3 to 5 inches long, oblong.
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the branches in threes to fives and spreading even in fruit ; spikelets oblong-ovate,

turgid, 4 to 8 lines long, 5-1 0-flowered, the florets rather distant : lower palet

7-9-nerved, at length coriaceous, notched at apex, scabrous, awnless or with a

variable awn less than its own length.— Torr. Fl. N. York, ii. 467, t. 157.

Plumas County, Mrs. Austin. Found wherever grain is cultivated ; the belief that this, known
as "Chess" or "Cheat," is the result of the degeneration of wheat, has been very prevalent and
is still held by the ignorant,

4. B. racemosus, Linn. Culms 1 to 3 feet high : leaves and sheaths smooth

or pubescent : panicle narrow, with branches in threes to fives, contracted in fruit

;

spikelets 6 to 9 lines long, 6- 1 0-flowered, the florets closely imbricated, scabrous :

lower palet 7 - 9-nerved, widest above the middle, bluntly angled on the margins

and bifid above, decidedly exceeding the upper palet, with an awn of its own length.

— Eeichenb. Icon. Fl. Germ. t. 143.

San Francisco, Bolander. The specimens have the leaves and especially the sheaths strongly

pubescent, in which it is like B. viollis, Linn., which is likely to be found in grain-fields, and
may be known by having the spikelets also downy. Some European botanists regard tliis species,

B. mollis and B. secalinus, all as vaiieties of B. arvensis.

* * * Panicle with slender elongated droopiruj branches : florets soon separating

from each other : lower glume 1-nerved, upiyer 3-nerved, or ivith an obscure

additional jMir. bidigenous perennials.

5. B. ciliatUS, Linn. Culms from 3 to 5 feet high : leaves long-pointed from

a broad base, sometimes 6 lines wide, somewhat auriculate at the throat, smooth or

densely pubescent, as are the sheaths ; ligule short, usually a mere band : panicle

compound and very loose with elongated few-flowered rays, or narrow with short

mostly erect branches ; spikelets about an inch long, 7-1 2-flowered : glumes acute,

the upper more than half the length of the lowest floret : lower palet 6 to 8 lines

long, 7-nerved, the central and two other nerves stronger and longer than the otliers,

silky with appressed hairs near the margins, minutely hairy all over, or with a few

long hairs on the nerves below or at the base ; awn one-fourth or three-fourtlis its

length. — Gray, Man. 635. B. purgans, Linn. ; Hook. Fl. Bor.-Am. ii. 252, in part.

B. Canadensis, Michx. B. pubesceus, Muhl.

San Juan and Silver Mountain Trail, at 8-9,000 feet altitude (Brewer); Calaveras Grove
(HUlebrand) ; near San Francisco, Bolcmcler. The specimens show as many marked forms as

there are localities, from perfectly smooth to densely velvety pubescent sheaths and flowers, and
especially variable in the character of the panicle. The ovary in all is remarkably long-hairy at

the top, while the styles are deflexed. The stiH" white hairs extend a fourth of a line beyond the

top of the ovary, forming a dense brush which is filled with pollen-grains ; it would appear that

these hairs serve as collectors of pollen, to be probably afterwards of service in some way in fer-

tilization.

6. B. depauperatUS, Presl. Eoot-fibres tomentose ; culms 2 or 3 feet high,

stout below : the convolute-setaceous root-leaves half as tall ; culm leaves 3, distant,

the uppermost 3 to 6 inches long, flat at least at base, scabrous ; ligule a narrow line
;

sheath auricled and hairy at throat : panicle very lax and open, the long spreading

capillary rays in twos, rarely in threes, few-flowered above the middle ; spikelet

5 or 6 lines long, lanceolate ; florets 3 or 4, distant : glumes thin and liyaline : lower

palet lanceolate, soon terete, membranous, strongly scabrous, 5-nerved, barely scari-

ous at the acute tip, awn one-fourth to a half as long ; upper palet distinctly longer

than the lower, scabrous above and finely ciliate : anthers very large.— Kel. Hajnk.

i. 263; Steud. Syn. Gram. 319.

Geysers and Pine Mountain (Bolander) ; Nutka Sound, ffaenke. This agrees well, save in size,

with Presl's description of Haenke's plant. The spikelets at first, with the florets flattened on
the back, have the appearance common to the genus, but after they spread each floret becomes
cylindrical and the siukelet is much like that of a Feshica. The anthers are very large and the

ovary appears as if abortive, there being but little save the hairy crown. The plant is throughout
of a very pale straw-color. It appears to have been met with only by Mr. Bolander.
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56. CERATOCHLOA, Beauv.

Panicle open, with long mostly few-flowered branches. Spikelets several-flow-

ered, much flattened. Glumes compressed-keeled, acute, shorter than the florets.

Lower palet flattened, with a sharply compressed keel and a prominent callus below,

several-nerved, and sliort-awned from the nearly entire tip. Upper palet nearly

equal, strongly 2-nerved. Stamens 3, sometimes minute. Scales oval, acuminate.

Ovary crowned by a hairy 3-lobed or 3-horned appendage : styles short, attached to

the base of the appendage ; stigmas plumose. Grain oblong, deeply furrowed, adnate

to the palet.

A small Ameiican genus of tall coarse grasses, separated from Bromus by the much flattened

entire palets and the 3-lobed tip to the ovary. Our species are usually louud growing in dry

places and appear to be perennial.

1. C. grandiflora, Hook. Culms 2 to 3 feet high, slender : culm-leaves nar-

rowly linear, wider than those of the radical tufts ; sheaths smooth, denselj^ciliate

at least at the throat, or hirsute : panicle very loose and simple, the lower and remote

cluster of 5 capillary rays unequal, flexuose-spreading, 1 - 2-flowered, the upper rays

suberect ; spikelets 6 - 10-flowered ; florets rather distant, spreading : glumes very

acute, slightly unequal, over half as long as the lowest florets, the lower 5-nerved,

the upper 9-nerved : lower palet compressed-keeled, narrowed below to a short

sparingly hairy callus, scabrous or strongly pubescent, 9-nerved, 8 or 9 lines long,

very acute, with an awn half its length ; the upper strongly ciliate, nearly equalling

the lower, aeuminately bifid.— Flor. Bor. Am. ii. 253, t. 235. Bromus virens, Buckl.

in Proc. Phil. Acad. 1862, 98 ; Gray in same, 336. B. Hookerianus, Thurber, Bot.

Wilkes Exped. 493.

San Francisco and elsewhere (Bolander) ; northward to Oregon (Pickering), and Washington
Territory, Cooper. Bolander's specimens appear to be the typical plant of Hooker. The species

varies greatly as to its pubescence on both foliage and panicle. In some plants of the same set

the panicle has shorter and erect branches, while some have the lower rays not only spreading

but reflexed. Hooker refers to a sort of dioecious character presented by this species. In a

majority of the specimens examined the anthers are ovoid and minute, only J of a line long, while

the ovary is 3 lines, its hairy crown being a fifth as long. In the specimens with well-developed

anthers these are over 2 lines long and the ovary but ^ of a line, with a hairy crown as long as

before. In one case well-developed anthers and an apparently perfect ovary were found in the

same floret. Field observations would show how far these points are related to other differences

presented by this species.

2. C. breviaristata, Hook. Culm 2 to 3 feet high: leaves broadly linear,

acuminate, with the sheaths rough-pubescent or hairy : panicle nearly simple, its

rays in clusters of 2 to 5, erect or slightly drooping to one side ; spikelets about

6-flowered, pale green, close, suberect : glumes subequal, the lower 5-nerved, the

upper 9-nerved, more than half as long as the florets : lower palet 9-nerved, mostly

densely pubescent, and short-awned from the usually minutely 2-toothed tip

;

upper palet shorter than the lower, ciliate, shortly 2-toothed.— Flor. Bor.-Am. ii. 253,

t. 234. Bromus hreviaristatus, Thurber, Bot. Wilkes Exped. 493 ; Watson, Bot.

King Exp. 389.

Sierra Nevada (Lemmon), and common in the mountains of Nevada ( Watsmi) ; northward to

Oregon {Pickering), and Washington Tenitory, Cooper. Very variable as to pubescence of foliage,

but in all the specimens the ])alets are closely and evenly clothed with appressed hairs, which are

longer near the base. Distinguished from any erect pauicled form of the last by its fewer flowered

closely imbricated spikelets and the awn shorter in proportion. The specimens show minute
anthers as mentioned under C. grandiflora, but none with long anthei-s have been noticed. Bromus
carinatiis. Hook. & Arn. Bot. Beechey, 403, is described as having its glumes 3 - 5-nerved and its

palets 7-nerved ; but as in this genus this is a character in which spikelets from the same speci-

men may vary, it seems probable that the species was founded upon a form of one or the other

of the preceding with fewer nerves than usual. B. carinatus in Herb. Torrey, from Hooker, is

very young, and not to be recoguiiied as distinct from this species.
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C. tJNioLOlDES, Beauv. (Festucatcnioloidcs, Willd., Bromus unioloides, HBK., B. IVilldenovii

and B. Schraderi, Kunth), was at one time in high repute in France, under the name of " Brome
de Schrader," as a forage plant from Australia ; at about the same time it was cultivated iu

Australia as "California Prairie-Grass," and was introduced in the Southern States as " Rescue-
Grass." The sjxicies is South American and is found iu Texas and westward, but is not known
to occur in California, notwithstanding its Australian name. It has a mostly erect panicle and
minutely scabrous sj)ikelets ; the palets are very pale green above, white below, and terminated
by an awn less than a line long. Specimens from Arizona have longer awns, and forms from
Nevada are difficult to separate from C. breviaristata.

57. LEPTUEUS, R. Br.

Inflorescence in filiform simple or racemed spikes. Spikelets mostly solitary and

sessile, at each joint of the alternately excavated rhachis, rarely in pairs with one

pedicelled. Spikelets (in our species) 1 -flowered, sometimes with a second flower

indicated by a minute stalk rarely bearing an imperfect floret. Glumes 2 (rarely 1),

placed in front of the floret except in the terminal spikelet, where they are opposite,

rigid, coriaceous, nerved or ribbed. Palets thin or membranous, the lower keeled,

sometimes awned from the mid-nerve : callus minute, naked or bearded. Stamens

3 (or 1 ?). Scales 2, entire. Ovary smooth : stigmas sessile, distant and terminal.

Grain free.

A small genus, chiefly of low annuals, often found on the sea-coast and in saline soils in most
parts of the world.

1. L. paniculatus, Nutt. Culms 6 to 24 inches high, leafy below: leaves

narrow with cartilaginous rough margins and point ; ligule conspicuous, the loose

sheaths compressed-keeled : panicle of 3 to 10 recurved secund distant spikes, the

lower 3 or 4 inches long, shorter above, 3-angled and rough ; spikelets 1^ to 2 lines

long : glumes suddenly narrowing to awn-like points, the upper and longer barely

equalling the floret, very rough on the single nerve : lower palet but partly covered

by the glumes, membranous and scabrous where exposed, 3-rierved and mucronate-

pointed ; upper about equalling the lower, 2-toothed. — Gen. i. 81 ; Torrey, Pacif.

R. Eep. iv. 157. Rottboellia paniculata, Sj^reng.

Monterey (Z?r. Canficld), and elsewhere by A^it^teZZ and i^rc7no?ii; New Mexico (i^e?irf/er, Bigelow);

Texas {Rcverchon), and eastward to Illinois. Plant mostly pale green, the leaves twisting spirally

iu drying.

2. L. Bolanderi, Thurber. Culms forming small tufts 2 to 5 inches high, often

geniculate and with a few branches from the base : leaves 3 to 6 lines long, con-

volute, mucronate at apex ; ligule a line or more long, acute, decurrent ; sheaths

loose, striate, scarious margined ; spike 1 to 2 inches long, sometimes recurved, very

slender ; spikelets 2 to 3 lines long, single or sometimes 2 at each joint, the second

spikelet on a stout grooved pedicel half its own length : glumes very thick, except

at the scarious margin, the upper and slightly shorter 2 - 3-nerved, the lower 5-nerved :

floret shorter than the lower glume ; lower palet indistinctly 5-nerved, smooth and
shining below, scabrous near the irregularly 2-toothed apex, the midnerve excurrent

as an awn nearly as long as the palet ; the brief callus with unequal coarse hairs

about \ as long as the palet ; upper palet equalling or slightly exceeding the lower,

rough on the nerves and 2-toothed above ; rudiment very minute, plumose with hairs

not exceeding those of the callus. — Bolander, Catalogue, 35.

Russian River (Bolander, n. 4669) ; Yreka, Greene. This was distributed by Mr. Bolander

with the above name, but no descrijition has been published. His specimens, so far as exam-
ined, had but a single spikelet at the joint. No one appears to have met with it until Mr.
Greene in 1879 collected a still more slender form, the larger specimens having tlie spikelets in

pairs. The plant is dark purple throughout, a magnifier showing the color to be disjwsed iu

minute lines. The floret with its awn, basal hairs, and rudiment, bears a strong resemblance to

that of a Oulamagrostis. The rudiment is very minute, not exceeding |^ of a line in length.
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58. LOLIUM, Linn. Darxel or Ray-Grass.

Inflorescence a simple spike with the spikelets solitary in notches, excavated alter-

nately on opposite sides of tlie rhachis.' Spikelets placed edgewise to the rhachis,

3 - several-flowered. Lower glume wanting, except in the terminal spikelet, the

upper facing the rhachis and persistent. Lower palet 5-nerved, awned from the tip

or awnless ; the upper ciliate. Stamens 3. Scales 2, rather flesliy, usually with a

lateral tooth and as long as the ovary. Ovary smooth or slightly downy at tip :

stigmas mostly sessile. Grain adherent to the palet.

A small genus of probably 4 species, natives of northern Europe; as they have been introduced

by agriculture and naturalized in nearly all parts of the world, several times that number of species

are described. The genus differs from Triticain only in wanting the lower glume, and in the

position of the spikelet with respect to the rhachis.

1. L. perenne, Linn. Culms from a perennial rootstock, about 2 feet high

:

spike rather slender; spikelets 8 — 1 5-flowered, the strongly ribbed glume much
shorter than the spikelet, often but little longer than the floret next to it : lower

palet obtuse, merely cuspidate or short awned.— Eeichenb. Fl. Germ. t. 112.

San Francisco (Bolander) ; Oregon, Howell. Varies greatly as to the number of florets in the
spikelet and in the length of awns. L. Italicum, a cultivated variety of this, not known in the
wild state, is a valued pasture grass, known as " Italian Kay-grass "

; it has more numerously
flowered and generally long-awned spikelets. L. multijlorum, another variety of cultivation, has
very handsome spikes crowded with long many-flowered spikelets ; this was collected by Mr.
Howell at Sauvies Island, Oregon. Each of these varieties has several subvarieties known to cul-

tivators.

2. L, temulentum, Linn. Annual, with a stout culm, sometimes 3 feet high :

spikelets 5 - 7-flowered, equalled by the sharp-pointed spreading glume : florets

usually very turgid and with the glumes bearing an awn longer than themselves,

sometimes awnless.— Eeichenb. Fl. Germ. t. 111.

San Francisco (Bolanclcr) ; Walnut Creek {Brevjcr) ; San Diego, Thurber. As with the pre-

ceding, varieties of this have been described as species ; a short-awned form is L. arvaise, With.,
and an awnless one is L. linicola, Sonder. A specimen from Punta Arenas has branches in place

of several of the lower spikelets. The seeds of this grass have long had a reputation for poisonou.s

qualities, but experiments recorded a few yeai-s ago in the "Gardener's Chronicle" of London
would show that they are innocuous, or at least not poisonous to all persons.

59. TKITICUM, Linn. Wheat.

Inflorescence in a simple continuous or more or less notched spike. Spikelets

3 - several-flowered, placed singly flatwise to the rhachis, i. e. with the edges of the

florets against it. Glumes nearly equal, shorter than the florets, opposite, seveml-

nerved. Lower palet much like the glumes, rounded on the back, 3-7-nerved,

tapering to a point or awned. Upper palet flattened, bristly-ciliate on the nerves.

Stamens 3. Scales ovate, entire, ciliate. Ovary ovate, hairy at top : stigmas sessile,

distant. Grain grooved, hairy at apex, adherent to the palet.

A genus of probably 20 species, some of which are found in all temperate climates. The grain-

producing Triticums are annuals with turgid ovate-oblong boat-shaped glumes, and are by some
supposed to be deiived from JEgilops. Botanists who hold this view place the perennial species

in Agro2njrurn, Beauv.

* Plant multqjhjing by long jointed creeping rootstocks: aivn, when present,

not longer than the palet.

1. T. repens, Linn. Culms 1 to 3 feet high : leaves flat or convolute and with
the sheaths very variable, from smooth to scabrous or pubescent : spikelets 4-8-
flowcred, in an erect mostly rigid spike : glumes 5 - 7-nerved, obtuse or notched,

with a rigid short point or awn of variable length : lower palet similar, but nerved
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only above, with an awn nearly its own length or awnless. — Agropyrum rejjens,

Beauv. ; Reichenb. Icon. Fl. Germ. t. 120.

San Francisco and elsewhere (Bolander) ; Oregon (Spalding) ; "Washington Territory (Coo/>er)
;

eastward to New England. A native of Europe and other temperate countries, also largely in-

troduced as a weed. This, which is known to cultivators as "Couch-" "Quack-" and "Quitch-
grass," is in its indigenous forms called "Blue-joint," "Bunch-grass," and "Lagoon-grass" by
western settlers and herdsmen. It appears to be much more abundant in the Rocky Mountain
region than farther west, and presents a great variety of ])uzzling forms, the difficulty in deter-

mining these being increased by the general lack of roots to the specimens.

* * JVb running rootstock : palets and sometimes the glumes long awned.

2. T. caninum, Linn. Culms 1 to 3 feet high, geniculate below : leaves flat

or loosely convolute, pubescent above and like the sheaths smooth below : spike

more or less nodding, at least not strict ; spikelets 3 - 6-flowered, mostly much
longer than the joints of the rhachis : glumes 5 - 7-nerved, with long awns or merely

acuminate : florets somewhat distant ; lower palet 5-nerved near the tip, with mostly

spreading awns twice their own length. — Agropyrum caninum, Reichenb. Icon. Fl.

Germ. t. 119, Tritkum cegilopoides, Gray in Proc. Phil. Acad. 1862, not Turcz.

Big Trees, Calaveras County (Hillcbrand) ; Carson's Pass, at 8,000 feet altitude (Brewer) ; fre-

quent in Colorado aiid Nevada, and eastward to New England. Like the preceding veiy variable,

and in European works several nominal species are made from forms of it. The only specimens
collected within the State referable to this species are mountain forms by Hillebrand and Brewer.

The latter is the same as 381 of Parry's Rocky Mountain collection of 1861, referred by Dr. Gray
to T. oegilopoides, Turcz., but later, in the account of Hall & Harbour's plants, placed as a variety

of T. caninum, differing from the type in its large and spreading usually much crowded spikelets

and its long stout divergent awn. Brewer's specimens show a tendency to sport ; in one or two
eases the spike is branched below, and the spikelets are generally loose-flowered and spreading ;

sometimes the glumes have an occasional tooth near the tip and the lower palet is minutely
2-toothed at the beginning of the awn, varying in these respects in the same spikelet.

3. T. violaceum, Hornem. Culms slender, 1 to 2 feet high, and with the short

mostly convolutely-setaceous leaves and sheaths usually smooth : spike 1 to 3 inches

long, slender, strict and rigid ; spikelets 3 - 5-flowered, usually purple-tinged : glumes

with five strong rough nerves, short-pointed or briefly awned, nearly as long as the

florets : lower palet strongly 5-nerved and rough above, with an awn from one-half

as long to as long as itself ; upper palet as long as the lower and pectinately ciliate.

— Anderss. Gram. Scand. 5, t. 1, f. 6.

Silver Mountain Trail, at 8-9,000 feet altitude. Brewer. Occurs in the mountains of New
England and New Yoik, and in a few other eastern localities. The color, sometimes quite marked,

is often nearly or quite lacking.

4. T. Strigosum, Lessing. Culms from 1 to 2 feet high, slender, very densely

tufted, with setaceous radical leaves half as tall, glaucous throughout ; culm leaves 3,

the uppermost 3 to 4 inches long, erect, reaching beyond the base of the spike, all

narrowly setaceously convolute, strigose-pubescent on the upper surface, below and

with the sheaths smooth or pubescent : spike 2 to 6 inches long, very slender ; spike-

lets 3 - 6-flowered, rather distant : glumes lanceolate, strongly 3 - 5-nerved, some-

what acute, shorter than the florets, slightly scabrous on the nerves : lower palet

4 or 5 lines long, smooth below, 5-nerved near the apex and bearing a strong rough

divergent awn longer than itself ; upper about equal, retuse at apex and strongly

ciliate.— Linnsea, ix. 170 ; Griseb. in Ledeb. Fl. Ross. iv. 339 ; Watson, Bot. King
Exp. 390. T. cegilopoides, Turcz. ; Gray in Proc. Acad. Phil. 1863, 79. Bromus.

strigosus, Bieb. Agropyrum divergens, Nees.

Sierra County (Lenimon) ; apparently more abundant in the mountains of Nevada and Colorado
;

Asia Minor, etc. Our plant agrees sufficiently with the description drawn from eastern speci-

mens to ])lace it here. In our plant the strigose pubescence is confined to the upper surface of the

leaves and entirely concealed by their convolution ; the glumes are shorter than described for the

eastern plant, and are often inequilateral, with nerves upon only one side of the midrib. Bo-

lander collected an abnormal form, with large spikelets, very distant on a flexuose rhachis, and
the glumes awned or merely pointed in the same spike.
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60. HOBDEUM, Linn. Barley.

Inflorescence a dense spike, with three spikelets at each joint of the notched

rhachis. Spikelets 1-flowered, usually with an awl-shaped rudiment of a second

floret ; the central spikelet of the cluster perfect and sessile, the lateral ones short-

stalked and male or neuter. Glumes slender and awned or setiform, all placed in

front of the spikelets, forming a kind of involucre of 6 bristles. Lower palet herba-

ceous, convolute about the other and long-awned. Stamens 3. Scales 2, hairy and

ciliate. Ovary hairy at top. Stigmas subsessile, distant. Grain oblong, furrowed,

usually adherent to the palet.

A genus of about 10 species, belonging to warm and temperate countries. Ours are biennials,

with one introduced annual.

* Glumes setaceous from a broader base.

1. S. nodosum, Linn. Eoot perennial or probably biennial; culms 6 inches

to 3 feet high, often geniculate below : leaves flat or convolute, and with the sheaths

varying from nearly smooth to hairy : spike 1 to 3 inches long, narrow and readily

separating into joints ; the lateral neutral spikelets merely awn-pointed : glumes all

setaceous : perfect floret cylindrical, 8 lines long including the awn. — Benth. Fl.

Austral, vii. 669. H. pratense, Huds. ; Gray, Man. 638. H. secalinum, Trin. Icon,

i. 3. H. piisillum, Nutt. Gen. i. 87.

San Diego (Pamj, Cooper) ; Monterey (Brewer) ; Oakland {Bolnnder) ; Oregon {Howell)
;

Nevada and Utah ( IFatson) ; southward to Texas and eastward to Ohio. Introduced on the
Atlantic coast. Very variable as to size, pubescence, etc., the specimens from San Diego being
short, pale and j)ubescent, while those from Oregon are slender, tall, dark green and smooth.
Watson states that in water, or in moist places, it reaches 3 feet in height.

2. H. murinum, Linn. Annual, with stems 1 to 2 feet high, smooth leaves and
inflated sheaths : spike 2 or 3 inches long, inclined, compressed, usually included

at base by the upper sheath ; spikelets, including awns, 2 inches long : glumes of

the middle spikelet lanceolate, long-awned, and conspicuously ciliate on the margins

;

outer glume of the lateral spikelet setaceous, the other similar to those of the cen-

tral one : lateral florets longer than the central, attenuate into a long awn, scabrous

above, and the inner surface covered with long weak hairs : palet of perfect floret

flattened, scabrous above, its awn about three times as long and flattened below. —
Eeichenb. Icon. Fl. Germ. t. 117.

San Diego {Cooper) ; San Francisco, Bolaiuler. Native of Europe, where it is known as
"Way-bent" and "Wall Barley." Introduced in Africa and Australia.

* * Glumes capillary throughout, very long.

3. H. jubatum, Linn. Biennial, culms 1 to 2 feet high, usually smooth through-
out, the margins of the leaves sometimes scabrous : spike 2 to 4 inches long, and
about half as broad, the very slender rhachis readily separating ; lateral florets short-
awned, placed somewhat behind the perfect one, whose awn is longer than those of
the glumes (about 2 inches long), spreading ; spike very pale green or straw-color,
shining, sometimes purplish : perfect floret 3 lines long, barely scabrous above.

Rhett's Lake {Newberrji), and a common grass in the northern jiart of the State, and
throughout most of the United States and northward. This is the "Squirrel Tail-gi-ass " of the
Eastern States, and would be prized as an ornamental grass did not its spike break up so readily.

61. ELYMUS, Linn. Lyme-Grass.

Inflorescence in a more or less dense spike, with 2 to 4 spikelets at each joint of

the rhachis. Spikelets 1 - 7-flowered, all alike and fertile, and placed sidewise to

the rhachis. Glumes mostly conspicuous, nearly equal, placed side by side, 2 in
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front of each spikelet, together forming an involucre to the cluster. Lower palet

mostly coriaceous, 6-nerved, rounded on the back, acute or awned at apex, stamens 3.

Scales ovate, usually ciliate. Ovary hairy : stigmas sessile or nearly so, distant.

Grain adherent to the palets.

A genus of perennials belonging to northern temperate regions, the number of species about 25.

* Glutnes shorter than the spikelet : lower palet cuspidate, or (in one variety)

awn-pointed, hut not long-awned.

1. E. arenarius, Linn. Culms 3 to 8 feet high, glaucous : leaves strict, acumi-

nate, pungent, G lines broad, uppermost very short ; sheaths auriculate at throat

;

ligule very brief: spike 6 to 12 inclies long, dense, strict, the rhachis hirsute ; spike-

lets an inch long, closely imbricated, appressed, pubescent, awnless, mostly 3-ttow-

ered : glumes acuminate, 3 - 5-nerved : lower palet keeled toward the cusj)idate tip,

hirsute, ciliate, the upper equalling it.— Reichenb. Icon. Fl. Germ. t. IIG ; Torr. in

Pacif. E. Rep. vi. 92.

Pitt River (Neioberry) ; Oregon (Pickering) ; Washington Territory, Cooper. Reported as com-
mon in the northern parts of the State ; not found in the Eastern States, but common in Europe
and northern Asia. The spikes are sometimes purplish. The seeds are used as food by the

Digger Indians, and as it springs up around deserted lodges is called by the inhabitants " Ran-
cheria-Grass." E. mollis, Trin. (not of R. Br.), closely resembles this, and is found far northward
and also eastward. It is distinguished by its softer and more downy spikelets, and its much
broader S-7-nerved glumes.

2. E. condensatlis, Presl. Culms from 2 to 6 feet high or more, with ample
mostly flat leaves, smooth except on the margins, and as well as the sheatlis mostly

glaucous, auriculate at the junction with the sheath ; ligule a short rigid fringe :

spike 5 to 15 inches long, dense or interrupted, simple or frequently made up of

fascicled short few-flowered branches ; spikelets 3 - 6-flowered : glumes subulate-

setaceous, shorter than the spikelet : floret mostly membranous ; lower palet 5-nerved

above, mucronate-pointed or somewhat 3-toothed ; upper palet equalling the lower,

2-toothed above.— Rel. Hsenk. i. 265 ; Boland. in Trans. Calif. Agric. Soc. 1864 — 65,

143 ; Watson, Bot. King Exp. 391.

Var. triticoides. Spike mostly simple ; spikelets smaller, 2 or 3 or sometimes

only 1 at each joint of the rhachis : florets of firmer texture and sometimes awn-
pointed or short-awned.— E. Virginints, var. subnmticus, Hook. Fl. Bor.-Am. ii. 255.

K triticoides, Nutt. in Herb. Phil. Acad. ; Buckl. in Proc. Phil. Acad. 1862, 99.

Fort Tejon (Xantiis) ; San Juan (Brewer) ; Monterey and San Francisco (Bolander) ; Oregon

Boundary (Lyall) ; and frequent through Nevada to Colorado. The variety from Mohave River

{Coojkt) and Mono Lake {Brewer) northward to Oregon. This is perhaps the most strikingly

variable gi-ass upon the coast, and would furnish several species were the characters constant.

At one extreme its stems, according to Mr. Bolander, are 12 feet high, and its roots do good ser-

vice in retaining the soil of the banks of streams. In these luxuriant forms the culm is as large

as the little finger, and the leaves, an inch or more broad, are over 2 feet long. The spike is

sometimes an inch and a half thick, dense and continuous, with erect appressed branches 2 inches

long, or it is much lobed or sometimes interrupted, with the branches in separate clusters. In

most of these large forms the florets are pale straw-color and membranaceous, though in some
they are greenish and coriaceous, in which resj)ect they approach the vaiiety triticoides; indee<l

no strict line can be drawn to separate them, and the variety is proposed for tliose forhis that arc

liable to be taken for some large Triticmn. When it violates the character of the genus so far

as to liave but one spikelet at a joint, there is nothing to distinguish the sjiecimens from Triticuvt,

though none have been noticed in which there were not somewhere upon the sjjike two s])ikelets

to the joint. These triticoid forms sometimes branch, and Nuttall collected on Wapatoo Island a

subpaniculate form, with braiudies naked below.

* * Glumes acuminate-pointed or awned : lower palet with an awn longer than

itself.

3. E. Sibiricus, Linn. Culms 2 to 3 feet high : leaves mostly ample, often 6

lines broad, and with the sheaths glabrous throughout or scabrous on the upper

surface : spike virgate, 2 to 8 inches long, often somewhat nodding above ; spikelets
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in pairs, 3 - several-flowered : glumes linear-lanceolate, 3-5-nervecl, pointed or short-

awned : lower palet 5-nerved and rough above, with an awn about once and a half

its own length.— £. glaucus, Uuckl. in Proc. Phd. Acad, 1862, 99.

San Francisco, Ukiah, and elsewhere {Bolandcr) ; Oregon {Howell, Hall and otliers) ; eashvnrd
to Lake Superior. Presents a great variety iu size of foliage and spike ; the spike generally more
or less curved and soft to the touch, sometimes strict and rough.

4. E. Canadensis, Linn. Culms stout, 3 to 4 feet high, and with flat rather

rough sometimes glaucous leaves : spike 6 to 9 inches long, nodding above, ratlier

loose ; spikelets mostly in pairs, 3 - 5-flowered : glumes subulate, about a line wide
at base, 3- or unequally 4-nerved, tapering into an awn somewhat shorter than itself:

lower palet rough-hairy, with a longer awn, which is usually spreading.

Oregon {Pickering, Howell), eastward to New England ; also New Mexico and Texas. A
showy species, especially its glaucous form, var. glaucifolius, which is cultivated for ornament.

* * * Glumes very long, usually 2-parted to the base, the divisions unequally 2-

cleft and long-awned : lower palet long-awned and l-toothed, or 3-awned.—
SiTANiON. [Sitanion, Raf.)

5. E. Sitanion, Schult. Culms densely tufted, from 4 inches to 2 feet high :

leaves and sheaths varying from smooth and glaucous to roughly hirsute ; leaves

mostly flat, setaceously pungent at apex, the upper one an inch or two long, its

sheath loose or often inflated and including the base of the spike, which is 1 to G

inches long and soon breaking into joints ; spikelets mostly in pairs, 1 - 5-flowered :

glumes sometimes entire, mostly 2-parted to the base, the divisions unequally 2-cleft

and terminating in awns 1 to 3 inches long : lower palet 3 lines long, scabrous and
5-nerved above, its central awn equalling those of the glumes, its lateral nerves often

excurrent as short awns or mere teeth. — Roem. & Schult. Mant. ii. 426 ; Watson,
Bot. King Exp. 391 ; Thurber in Bot. Wilkes Exped. 495. Sitanion elymokles, Raf.

;

Torr. Pacif. R. Rep. iv. 157. jEgiloj^s Ilystrix, I^^utt. Gen. i. 86. Polyantherix
Hystrix, Nees ; Hook. <fe Arn. Bot. Beechey, 404.

Common fiom Oregon to San Diego, eastward to Northern Minnesota, and southward to Texas
and Mexico. The spikes are usually pale green and shining, but sometimes they are reddish

;

indeed each locality seems to present a form differing in stature and smoothness, in the size and
color of the spikes, or in the structure of the spikelets. When the glumes are much sub-
divided and the divisions are straight, stiff and spreading, or when they are capillary and
confusingly intertwisted, the plant appears very unlike an Elymus. On the other hand, the
forms in which the glumes are entire present nothing to distinguish them from the genus to which
J\Ir. Watson properly restored it. In a specimen collected in California by Mr. Fitch the glumes
are in part subdivided yet again and the elongated and interrupted spike gives it a very diHerent
appearance from any others. In the plant from the Rocky Mountains and eastward the tendency
is to liave more simple and even entire glumes. Several years ago a very full set of the forms was
sent to the late General Munro, concerning which that eminent agrostologist wrote : "A valuable
series, showing how many species, and even genera, might be made out of this one."

62. GYMNOSTICHUM, Schieb. Bottle-Brush Grass.

Inflorescence in a usually very loose spike, the spikelets 2 or 3 or solitary at each

joint of the rhachis, spreading horizontally or somewhat appressed. Spikelets

1 - 4-flowered on a very short callus-like pedicel (when solitary placed flatwise on

the rhachis). Glumes none, or represented by awn-like rudiments which are decidu-

ous. Lower palet awned at the tip, otherwise as in Elymus.

A genus separated from Elymus on account of wanting the glumes. There is one species in the
older States, one in New Zealand, and California adds a third.

L Gr. Califomicum, Bolander. Culm stout, 4 to 6 feet high, with ample sca-

brous leaves, | to 1 incli wide ; sheaths, at least the lower, with short stiff" spreading
hairs : spike 6 to 10 inches long, flexuous, interrupted below, dense above ; spike-
lets mostly in pairs at the joints, 1 - 3-flowered, on very brief callus-like pedicels.
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no trace of glume being present, appressed, at least when young : lower palet 6

lines long, broadly lanceolate, 5-nerved. above, the nerves, especially the marginal

ones, ciliate-hispid with short stiff rather distant white hairs ; awn stout, rough,

straight and one-half longer than the palet ; upper palet equalling the lower, ciliate

above.— Catalogue, 35, without description.

lied Woods, near San Francisco (Bolandcr) ; Saucelito, Kellogg & Harford, n. 1107. Bolander's

specimens are very young, being just in flower. In this state they have precisely the aspect of

an Elymus, resembling greatly some of the tall forms of ^. condcnsatus, and entirely without the
" bottle-brush " a{)pearance so striking and characteristic in the eastern G. Hijslrix. The absence

of glumes is much more complete than in that species, which often has rudimentary ones, in
this the scales to the ovary ai'e very large and beautifully fringed.



Series II. CRYPTOGAMOUS or FLOWERLESS PLANTS.

Plants never bearing true flowers, that is, having no stamens nor pistils, and pro-

ducing instead of seeds minute homogeneous bodies, called spores, in which there is

nothing of the nature of an embryo.

Class III. ACROGENOUS PLANTS or ACROGENS.

Cryptogamous plants with a distinct axis or stem, growing from the apex, and

with usually no subsequent increase in diameter, and furnished for the most part

with distinct leaves ; reproduction by means of antheridia and archegonia, sometimes

also by gemmation.

Subclass I. VASCULAR ACROGENS. (By Prop. Daniel C. Eaton.)

Stems containing both woody and vascular tissue. Antheridia or archegonia, or

both, formed on a prothallus which is developed from the spore on germination,

and upon which the conspicuous but non-sexual plant is produced.

Division I. ISOSPOEOUS VASCULAR ACEOGENS.

Plant producing but one kind of spore ; antheridia and archegonia both produced

on a prothallus.

Order CXX. EQUISETACE^.

Eush-like, often branching plants, with jointed and almost always hollow stems

rising from subterranean rootstocks, the sterile leaves represented by a toothed

sheath at the joints, and the fertile ones forming a short spike at the end of the

stem or branches.

There is but one genus.

1. EQTJISETUM, Linn. Horse-Tail. Scouring-Rush.

Perennial plants with extensively creeping rootstocks. Stems simple or branched,

furrowed longitudinally and many-jointed, provided with a central cavity, as well

as with cavities opposite the furrows and an intermediate series of minute hollows

opposite the ridges. The joints have closed ends, and are crowned with a toothed
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sheath, each tooth representing a leaf. The leaves of the fruiting cone or spike (in

several close horizontally divergent whorls) are peltate, 5 - 7-angled, and hear several

hood-like spora:igia on the inner side. Spores round, furnished with two slender

filaments attached by the middle and clavate at the free ends, coiling and uncoiling

hygroscopically. Prothallus above-ground, green, often variously lohed, usually

dioecious.

A genus of about 25 species, some with unbranched stems, others with many branches and
branchlets, which are verticillately arranged just beh)w tlie sheaths of the joints. The ridges of

the stem are called carince-, the furrows valleculce, and the hollows beneath them are accordingly

carinal or vallecular. The surface of the stem bears minute siliceous appendages in the form of

granules, tubercles, rosettes, etc. The furrows are provided with stoniata which have inner
guard-cells of soft tissue, and outer siliceous cells marked with radiating lines. — For a full

account of the stracture see Sach's Text- Book and Milde's elaborate Monographia Equisetorum in

Nov. Act. Acad. Caes. Leop. xxxii, part ii, 1865.

* Stems of two kinds; the sterile with many slender spreading verticillate

branches ; the fertile usually unbranched, pale, appearing in early spring and
soon withering.

1. Zj. arvense, Linn. Sterile stems rather slender, green and herbaceous, 1 to

2 feet high, 6 - 1 U-furrowed ; branches verticillate, very numerous, mostly simple,

four-sided, minutely roughened, the lowest joint commonly longer than the sheath

of the stem ; fertile stems rarely a foot high, light-brown, the loose scarious sheaths

mostly distant, whitish, ending in about 12 brown acuminate teeth : spike rarely

over an inch long.— Al. Braun, Am. Journ. Sci. xlvi. 83; Milde, Monogr. 218,

t. 1 - 3. E. horeale, Bongard, Veg. Sitch. 1 74, fide Milde.

Sierra Nevada ; head of King's River, 7,000 feet elevation {Brewer) ; Clark's Eanch {Tm-mj) ;

Plumas County, Mrs. E. M. Austin. Common eastward to the Atlantic, and northward to

Alaska and Greenland ; also in Euroi)e and northern Asia. There are many variations from the

type : sometimes the branches are again regulaily branched, and sometimes a fruiting stem will

remain through the summer and develop copious branches like those of the sterile stems.

2. E. Telmateia, Ehrh. Stems stout, often thick as one's finger ; the sterile

ones ivory-white or greenish, 2 to 6 feet high, 20 - 40-furrowed, the ridges smooth
;

branches verticillate, very numerous, erect-spreading, simple, 4 - 5-sided, the ridges

rough and deeply sulcate, the lowest joint shorter than the sheath of the stem ; fertile

stems also white, many-furrowed, the loose brownish sheaths very long, often longer

than the internodes : spike 1 to 3 inches long. — Milde, 1. c. 240, t. 4-6. E. fluvi-

atile, Smith. E. eburneum, Sehreb. ; Al. Braun, 1. c. 84.

Near San Francisco {Hartweg, n. 2038) ; San Luis Obispo (Bretcer) ; Santa Barbara ( Wood) ;

" Redwoods and mountains near Oakland," Bir/clow. Oregon and British Columbia, Europe,
western Asia, northern Africa, Madeira, etc. Attributed to the shores of the Great American
Lakes in various text-books, but probably only through an erroneous label, as pointed out by Dr.
Torrey in the Botany of the Mexican Boundary. The verticillately branched stems sometimes
produce a fully-developed terminal spike of fructification, constituting the var. scrotinum of AL
Bi-aun.

* * Stems all alike, evergreen, unbranched, or produci7ig a few slender cylindri-

cal erect branches : fruit produced in summer. Central cavity of the stems

very large.

3. E. robustum, Al. Braun. Stems tall and stout (sometimes as much as 11

feet high and nearly an inch thick), 20 - 48-furrowed ; ridges roughened with a

single series of transversely oblong siliceous tubercles : sheaths short, cylindrical,

appressed, marked with black girdles at the base, and at the base of the caducous

teeth ; ridges of the sheaths tricarinate. — Am. Journ. Sci. xlvi. 88 ; Milde,

1. c. 532, t. 31.

Not rare, especially in the southern half of the State, the whole range of the species extending
from British America to Ohio, Louisiana and Mexico, and })erhaps to New Jersey. Also said to
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have been collected in Asia, riofessor Brewer notes that the stems often throw out small

branches from the joints the second year.

4. E. hiemale, Linn. Stems 1 to 4 feet high, green, rough, 8-34-furrowed

;

ridges witli two indistinct lines of tubercles : sheaths rather long, cylin(h-ical, ap-

pressed, marked with one or two black girdles ; the ridges of the sheaths obscurely

4-carinate ; teeth membranaceous, fuscous, soon deciduous.— Al. Braun, 1. c. 89 ;

Milde, 1. c. 511, t. 29, 30.

Attributed to San Francisco in Milde's monograph. Common in British America and the

Atlantic States, and widely distributed in many varieties throughout Europe and Asia. Not
easily distinguished from small forms of the last. Under the microscope the section of the stem
shows rounder vallecular hollows, and some other slight differences.

5. E. Isevigatuin, Al. Braun, 1. c. 87. Stems 1 to 5 feet high, seldom thicker

than a goose-quill, pale-green, 1 4 - 30-fnrrowed ; the ridges almost smooth : sheatlis

long, sensibly enlarged upwards, marked Avith a black girdle at the base of the

mostly deciduous fuscous white-margined teeth, and rarely at the base of the sheath

also ; ridges of the sheath with a single central carina, and sometimes with faint and
short lateral ones. — Milde, 1. c. 546, t. 32.

Silver Mountain, by streams, at about 6,400 feet elevation (Brewer), and collected somewhere in

California by Coulter ; Oregon to Ohio and Louisiana. Readily known by the pale smooth stems

and ampliated sheaths. It beai-s slender branches more freq^uently than other species of the group.

Order CXXI. OPHIOGLOSSACE^.
Leafy plants ; tlie leaves {fro/ids) simple or branched, often fern-like, erect in

vernation, developed from underground buds formed from one to three years in

advance either within the base of the stalk of the old frond or by the side of it,

bearing in special spikes or panicles subcoriaceous exannulate bivalvular sporangia

formed from the main tissue of the fruiting segments of the frond. Prothallus

under-ground, destitute of chlorophyll, moncecious.

An order consisting of three genera, the two here described and Helminthostachys of the East
Indies, and including about twenty species in all. Ophioglossaccce are now separated from Filices

because of differences in the prothalline condition, and because the sporangia are formed from the
main tissue of the frond, and not from the surface hairs, or trichomes, as in true ferns. The
erect vernation also distinguishes them. Their true position is yet undecided.

1. BOTBYCHIUM, Swartz. Grape-Fern. Moonwort.

Fronds with a posterior pinuatifid or compound sterile segment and an anterior

panicled fertile segment, the separate sporangia in a double row on the branches

of the panicle. Bud enclosed in the base of the stalk. Veins free.

Ten species are now recognized, of which seven are found in North America.

1. B. simplex, Hitchcock. Plant smooth, fleshy, not over 6 inches high

:

sterile segment petioled, usually set near the base of the plant, varying from simple
and roundish-obovate in small plants to triangular-ovate and deeply lobed, or even
fully ternate with incised divisions in the most developed forms ; lobes broadly
obovate-cuneate or slightly lunate, the outer margin obscurely crenulate, sometimes
incised ; veins flabellately forking ; fertile segment once or twice pinnate.— Am.
Journ. Sci. vi. 103, t. 8 ; Davenport, Notes on B. simj)lex, with plate ; Eaton, Ferns
of K Amer. i. 121, t. 17; Williamson, Fern Etchings, t. 60, A.

Var. compositum, Milde. A low alpine form with the sterile segment an inch
long or less, ternate, or composed of three ovate incised segments.

Foot of Lyell Glacier, at 10,200 feet altitude (John Mnir), and in other elevated places in the
Sierra Nevada (Miss PcUon and Dr. Gray) ; also in Yellowstone Park, The siJecies extends
ea-stward to the Atlantic, and is known from uortlxern Europe.
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2. B. ternatum, Swartz. Plant fleshy, sometimes sparsely liairy, usually 4 to

1 2 inches high : sterile segment long stalked from near the base of the plant, broadly

deltoid, ternate, variousl)'^ decompound ; divisions mostly petioled, the ultiiuate ones

usually sessile, roundish reniform to obliqiiely ovate or ovate-lanceolate, crenulate or

toothed or incised ; fertile segment twice to four times pinnate, mostly taller than

the sterile : bud pilose.— Eaton, 1. c. 147, t. 20, 20".

Var. australe, Eaton, 1. c, is the typical form, -with usually ample fronds ; the

sterile segment decompound, tertiary or quaternary divisions ovate-oblong, subacute,

pinnatifid ; ultimate segments broadly ovate or roundish-rhomboid, the margin

crenulate or denticulate.— B. australe, E. Brown, Prodr. 164. £. silaifolium, Presl,

Ptel. Hsenk. i. 76.

Mountain pastures, Plumas County {Mrs. Ames and Mrs. Aiistin), and elsewhere in the Sierra

Nevada, Miss PcUon, etc. In Oregon, and widely extended through almost all parts of the world.

The California specimens are among the largest and finest ever seen.

B. ViKGiNlANUM, Swartz (Williamson, 1. c, t. 64), with the sterile segment highly decora-

pound, delicate in texture, and sessile high up on the common stalk, is common in the Atlantic

States, and has been collected in Oregon and Washington Territory. It is therefore to be sought
in the northern counties of California.

2. OPHIOGLOSSUM, Linn. Adder's-Tongue.

Fronds with a posterior simple or forked or palmated sterile segment, having re-

ticulated veins, and one or more anterior or lateral simple spikes of fructification

;

the connate sporangia in a row along each side of the spike. Fronds from buds at

the base of the stalk, but exterior to it.

A genus of about a dozen species, two tropical ones with dichotomous or palmated sterile seg-

ments, and the remainder with simple sterile segments, variable in form and venation, and their

distinctions not yet sufficiently understood.

1 . O. vulgatum, Linn. Rootstock slender, erect : fronds mostly solitary, 2 to

12 inches high ; sterile segment fleshy, sessile near the middle of the plant, ovate or

elliptical, 1 to 3 inches long ; midrib indistinct or none, the veins forming large

areoles enclosing smaller ones and a few free veinlets : fertile spike an inch long or

more, mucronate, commonly long-stalked and overtopping the sterile segment.—
Gray, Manual, 672, t. 19 ; Williamson, Fern Etchings, t. 65, A.

In pastures and meadows, and on giassy hillsides ; Arizona and Unalaska, probably in Cali-

fornia and Oregon, but not yet reported. It is found in most parts of the world.

Order CXXII. FILICES.

Leafy plants ; the leaves (fronds) often much branched, circinate in vernation,

rising from a rootstock, and bearing on the under surface or on the margins reticu-

lated sporangia, which are homologous with leaf-hairs. Prothallus above ground,

green, monoecious.— The sporangia are usually collected in little masses called

fruit-dots or sori, and are often covered by a little scale (indusium), which is pro-

duced from the cuticle of the frond, or by a general involucre formed from the re-

curved margin of the frond.

A large order, containing about 80 genera and near 3,000 species, the greater part of which are

found in trojiical or subtropical regions. Many species are cultivated for ornament, a few are re-

puted to have medicinal qualities, an<l a very few have been used as food. Ferns are divided into

six sulwrders, chiefly distinguished by differences in the jointed ring of the sporangia, wliich is

nearly obsolete in Osmundacece, horizontal and apical in ScMzoeacccB, transverse and medial in

Gleicheniacnce, where also the sporangia are definite in number, transverse in the filmy-fronded
Hymcnophyllacccc, and oblique but complete in the arboreous Ctjathcaceoe. MaratfAacroe are now
considered a separate order. The remaining suborder, the only one represented in Clalifornia, is

the following.
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Suborder I. POLYPODIACE^.

Sporangia globular, or slightly flattened laterally, collected in patches, lines or

dots of various shapes, stalked, and provided with a vertical incomplete many-

jointed ring, which straightens at maturity and discliarges the very minute

spores.

Tribe I. POLYPODIES. Sori round or oblong, placed on the veins or at the ends of the

veins, destitute of indusiura. Stalk articulated to a slightly prominent knob of the usually

elongated creeping rootstock. Veins free or variously reticulated.

1. Polypodium. (Character of the tribe, of which it is the only genus.)

Tkibe II. GRAMMITIDES. Sori more or le.ss elongated, without indusium, placed on the

back of the frond or its divisions, and usually following the veins, or only at the tips of the

latter and near the margin of the frond. Fronds often scaly or tomentose, or covered be-

neath with colored powder.

2. Gymnogramme. Sori much elongated, following the veins, and like them often branched

or reticulated.

3. Notholaena. Sori but little elongated, often of very few sporangia, placed below the tips of

the veins near the margin of the lobes of the frond.

Tribe III. PTERIDEiE. Sori close to the margin of the frond or its divisions, sometimes
extending down the veins, covered, at least when young, by an involucre opening inward
and either consisting of the margin or produced from it.

4. Cheilanthes. Sori minute, at the ends of the nnconnected veins, covered by a usually inter-

rupted involucie. — Small ferns, often woolly, chatfy or pulverulent.

5. Pellaea. Sori near the ends of the veins, often confluent. Involucre membranaceous, contin-

uous round the pinnules. Sterile and fertile fronds much alike and smooth ; the stalk

dark-colored.

6. Cryptogramme. Sori extending down the free veins. Involucre very broad, at length flat-

tened out and exposing the now confluent sori. Sterile and fertile fronds unlike, smooth

;

the stalk light-colored.

7. Pteris. Spoiangia borne on a continuous vein-like marginal receptacle, which connects the
ends of the veins. Involucre continuous round the pinnules. Stalk light-colored.

8. Adiantum. Sporangia borne at the ends of the veins, on the under side of the reflexed mar-
gin of the frond. Midvein of the pinnules mostly eccentric or dissipated into forking
veinlets. Stalk dark-colored.

Tribe IV. BLECHNE^E. Sori more or less elongated, borne on a fruiting veinlet or a
special receptacle parallel to the midrib, either near it or remote from it, and provided with
a special usually concave or arched indusium attached to the receptacle outside the sorus
and opening along the inner edge.

9. Lomaria. Sori continuous from the base of the pinna to its apex, the receptacle nearer the
margin than the midvein. fronds in our species once pinnate, the fertile ones with
contracted pinnae.

10. Wood'wardia. Sori interrupted, forming a chain-like row each side of the midvein.
Fronds in our species ample, compound ; the veins reticulated.

Tribe V. ASPLENIEiE. Sori more or less elongated, borne on veins oblique to the mid-
vein, covered by a special usually flattened indusium attached to the fertile veinlet by one
edge and free on the other.

11. Asplenium. Sori on the upper side of the fertile veinlet, less commonly on both sides of it.

Veins free in our species.

Tribe VI. ASPIDIES. Sori round or roundish, on the back or sometimes at the tip of the
fertile veinlets, naked or provided with a special indusium. Stalk not articulated to the
I'ootstock, the tropical genus Oleandra excepted.

12. Phegopteris. Sori dot-like, minute, bonie on the back of the fruiting veinlets ; indusium
none.

13. Aspidium. Sori round, borne on the back or at the apex of the veinlets ; indusium orbicu-
lar or else lound-reniform. Mostly laige ferns.

14. Cystopteiis. Indusium convex, delicate, lixed across the back of the veinlet by a broad
base, usually turned back by the ripening sporangia. Delicate ferns with small
fronds.

15. Woodsia. Indusium placed beneath the soras, and partly or wholly enclosing it, divided
into irregular lobes or into a delicate fringe. Fronds small.



g34 FILICES. Polypodium.

1. POLYPODIUM, Linn. Polypody.

Sori round or OA^al, very rarely elongated, placed ou the back of the frond at the

ends of the veins, rarely on the back of the veins, but in many (foreign) species at

the point where several veins unite, entirely destitute of indusium. Stalks articu-

lated to a slightly prominent knob of the chaffy rootstock, which is usually creeping

and elongated. Veins free or reticulated in several different ways. Fronds smooth

and simply pinnatifid in the Californian species.

A genus of about 350 species, of which the greater part inhabit tropical regions. The fronds

vary from simple to quadri-pinnatitid, and are sometimes hairy or scaly, or densely stellate-

pubescent.

§ 1. Veins uniformly free.— Eupolypodium.

1. P. vulgare, Linn. Plant 4 to 12 inches high: stalks slender: frond sub-

coriaceous, evergreen, ovate-oblong to oblong-linear, acuminate, pinnatitid almost to

the midrib ; segments numerous, linear-oblong, obtuse or acute, crenulate or serrate
;

veins usually with 3 or 4 veinlets, the lowest ones on the upper side of the vein

bearing at their thickened ends the subglobose sori midway between the midrib and
the margin of the segments. — Gray, Manual, 658, t. 15; Williamson, Fern Etch-

ings, t. 1 ; Eaton, Ferns of N". Amer. i. 237, t. 31, tig. 1-3,

Kear San Francisco and Benicia, and northward, often growing on trees ; in tlie Rocky Moun-
tains and eastward to the Atlantic ; also in Euro])e, Asia and parts of Afiica. The ])lant of the

Pacific Coast lias long-pointed segments, serrated towards the apex, and is var. ocddentale of

Hooker. But similar forms occur in Europe and even in the Atlantic States.

2. P. falcatum, Kellogg. Stalks slender: frond thin-membranaceous, 9 to 15

inches long, 4 to 6 broad, broadly lanceolate in outline, pinnatifid to the midrib

;

segments numerous, tapering from a dilated base to a very long and attenuate point,

often somewhat falcate, sharply serrate, the lower ones a little shorter than those in

the middle, and separated by much broader sinuses ; veins mostly with four veinlets :

sori medium-sized, nearer the midvein than the margin.— Proc. Calif. Acad. 1. 20
;

Eaton, Ferns of N. Amer. i. 201, t. 26. P. Glycyrrhiza, Eaton, Am. Joum. Sci.

2 ser. xxii. 138.

On the mossy walls of a mountain canon, 3,000 feet elevation, Trinity County, Prof. G. R.
Kleebcrger, Oct. 1879. On trees and sometimes on rocks, not rare in Oregon and in Wasliington
Territory. Tliinner in texture than P. vulgare, to which it is referred by Baker. A careful com-
parison of living plants is needed before a satisfactory conclusion can be reached.

§ 2. Veinlets more or less frequently anastomosing by the junction of the second
su2)erior veinlet of one group ivith the first inferior veinlet of the next
siqjerior group.— Goniophlebium.

3. P. Californicum, Kaidfuss. Stalks moderately slender : fronds from a few
inches to a foot long, papery-herbaceous or, if grown near the sea, subcoriaceous,

ovate or ovate-oblong, pinnatifid almost to the midrib ; segments numerous, oblong-

linear, acute or obtuse, the lower ones mostly opposite, narrowed at the lower side

of the base, and separated by rounded sinuses, the upper ones often opposite, dilated

at the base, especially on the upper side, and separated by narrow sinuses ; margins
obscurely or plainly serrate, rarely even incised ; veins Avith four to six veinlets, and
often forming a single series of oblique areolations which extend nearly to the mar-

gin : sori somewhat oval, rather remote from the margin. — Enum. Fil. 102;
Eaton, 1. c. 243, t. 31, fig. 4, 5. /'. iiitermeditim, Hook. & Am. Bot. Beechey, 405.

California ; mostly near the coast, from San Diego and Guadalupe Island northward. Plants
grown very near the sea Iiave thicker fronds and veinlets more regularly anastomosing than those
which are remote fj-oiu the influence of the salt water, and correspond more closely with the
character given by Kaulfuss, while the inland form is that described by Hooker & Arnott as

P. inlermcdmm.
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4. P. Scouleri, Hook. & Grev. Rootstock heavier and stalk stouter than in

the other species : frond coriaceous, fleshy, a few inches to a foot long, broadly ovate

in outline, pinnatitid to the midrib ; segments linear-oblong, obtuse, obscurely ser-

rulate, cartilaginous-margined, the terminal one distinct and often largest of all

;

veinlets regularly anastomosing, and forming a single series of large areoles with a

few external free veinlets : sori very large, one within each areole on the upper seg-

ments of the frond, sometimes also on the tips of the other segments. — Ic. Fil. t. 56;

Eaton, Ferns of N. Amer. i. 193, t. 26. R jmchi/phi/llum, Eaton, Am. Journ. Sci.

2 ser. xxii. 138. F. carnosum, Kellogg, Proc. Calif. Acad. ii. 88, fig. 24.

On trees and stumps, more rarely on rocks or on the ground, near Crescent City and Mount
Shasta (^Brewer) ; Marin County (J/m Pelton), and Guadahii)e Island (Palmer) ; Oregon and

northward to British Columbia, This very fine Polypody was first described from specimens only

a few inches high, but it is now known to be the largest of our Pacific Coast species.

2. GYMNOGEAMME, Desv.

Sori oblong or linear, following the course of the veinlets and, like them, either

simple, forked, pinnated or variously anastomosing, without indusium.

A large and not very natui-al genus, the species with fronds mostl)' rather small and of very

diverse shapes, many with one or both surfaces hairj', tomentose, or covered with white or yellow

waxy powder. Only two species are known to occur in the United States.

1. Gr. triangularis, Kaulfuss. (California Gold-Fern.) Stalks densely tufted,

slender, blackish-brown, polished, a few inches to a foot long : fronds deltoid or

pentagonal, 2 to 5 inches long and nearly as broad, pinnate ; the lower pair of pinnjw

much the largest, triangular, broadest on the lower side, bipinnatifid ; the rest oblong

or lanceolate, more or less pinnately lobed or incised ; segments rounded-obtuse,

crenated ; lower surface coated with a yellow or white waxy powder, upper surface

smooth or minutely granular : lines of fruit forking, bursting through the colored

powder, and at length nearly obscuring it.— Enura. Fil. 63 ; Hooker, Fil. Exot. t. 10.

Var. viscosa, Eaton. Frond ovate-pyramidal
;
pinnse rather distant ; upper sur-

face viscid, as if varnished
;
powder of the lower surface creamy white. — Ferns of

N. Amer. i. 16, t. 48, fig. 5.

Common on rocky hillsides throughout California, extending northward, it is said, to Vancou-
ver Island, and reappearing in Ecuador. The varietj' is found in the southern part of the State,

though specimens didering from the conuuon plant only in the white powder occur sparingly as

far north as Butte County.

3. NOTHOLiENA, R. Brown.

Sori on the veins at or near their extremities, roundish or oblong, soon more or

less confluent into a narrow marginal band, with no proper involucre, but sometimes

covered at first by the reflexed margin of the frond. Veins always free. Fronds of

small size, 1 to 4 times pinnate, the lower surface almost always either hairy, tomen-

tose, chafiy or covered with waxy powder.

A genus of less than forty species, most abundant in dry, rocky places from New Mexico to

Chili, but a few are found in the Mediterranean region, in South Africa, Australia, etc., and one
occurs as far north as Kansas and Missouri. Mettenius referred many of them to Oymnogramme
and the rest to Cheilanthes, with both of which genera this has very close affinities.

-* Fronds woolly or tomentose, especially on the lower surface.

1. N. Ncwberryi, Eaton. Rootstock creeping, covered with very narrow
dark-brown subulate scales : stalks clustered, 3 to 6 inches long, slender, blackish-

brown, at first woolly : fronds as long as the stalks, lanceolate-oblong, covered, most
densely beneath, with a web of very fine entangled whitish haii's, 3 to 4 times pin-

nate
;
pinnai triangular-ovate, the lowest ones rather distant, but scarcely smaller

;

ultimate segments crowded, rouudish-obovate, one third to one half a lino wide, en-
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tire or slightly crenate : sporangia rather large, blackish, at length emergent from
the tomentum.— Torr. Bot. Bulletin, iv. 12, and Ferns of N. Amer. i. 301, t. 39,

fig. 11-14.

In dry rocky places in the southern part of the State, and on Guadalupe Island. First col-

lected in San Diego County by P7-of. Neivbcrry. The tonientum is exceedingly fine ; though at

first nearly pure white, it gradually becomes more or less ferruginous, while the covering of the
stalks wears off, leaving them smooth and faintly shining.

2. N. Parryi, Eaton. Eootstock short, inclined, laden with narrow rather rigid

scales, which are fulvous and often have a blackish midnerve : stalks 2 to 5 inches

high, dark-brown or blackish, minutely striated, pubescent with spreading jointed

whitish hairs : fronds as long as the stalks, oblong-lanceolate, tripinnate ; lower

pinnae distant ; ultimate segments crowded, roundish-ovate, about one line long,

crenately incised, densely covered above with entangled white hairs, and beneath

with a still heavier pale-brown tomentum : sporangia blackish, when ripe projecting

beyond the margin of the segments.— Amer. Naturalist, ix. 351, and Ferns of N.
Amer. ii. 209, t. 74.

Crevices of dry rocks, Marengo Pass, San Bernardino County {Dr. Parry), and on the eastern

slope of San Jacinto Mountain, Mr. JVvi. Slout. Originally found near St. George, Utah, and
since seen also in the mountains of Arizona. It is a smaller fern than the last, and has larger

ultimate segments and much coarser tomentum. It more resembles Cheilanthes lanuginosa,

Nutt., but has no involucre, and the pubescence is coarser and more entangled.

* * Frond beneath waxy-pulveraceous. — (Ciiicinalis, Desv.)

3. N. Candida, Hooker. Eootstock creeping, the scales narrow, rigid and
nearly black : stalks tufted, 3 to 6 inches long, wiry, black and shining : fronds

shorter than the stalks, deltoid-ovate, pinnate
;
pinna? lanceolate from a broad base,

deeply pinnatifid, the lowest pair having tlie inferior basal segments much elongated

and again pinnatifid, the other pairs gradually decreasing to the apex of the frond
;

segments oblong, slightly curved, obtuse, minutely glandular above, beneath covered

with white or yellow waxy powder, except on the blackish midribs ; margins slightly

revolute, but not covering the intramarginal line of dark-brown sporangia.— Sp.

Fil. ii. 116, and v. 110 ; Eaton, Ferns of N. Amer. ii. 21, t. 49, fig. 1-3. N. pnl-

veracea, Kunze, in Linna^a, xiii. 135. N. sulplmrea, J. Smith, Bot. Voy. Herald,

233 ; Hooker & Baker, Syn. Fil. 373.

In crevices of sunny rocks ; Spring Valley, San Diego County {Miss A. L. Burhcck), and in

•several other places in the same county, Cleveland, Parry, Wm. Stout. The California specimens
are all rather small, and the color of the waxy powder is pale yellow. Larger fronds, with white
powder, have been gathered in Western Texas, New Mexico and Arizona, and the range extends
southward to Chili, the powder being of all shades from silvery white to orange-yellow.

4. CHEILANTHES, Swartz. Lip-Fern.

Sporangia borne on the thickened ends of free veinlets, forming small and round-

ish distinct or somewhat confluent marginal sori, covered by a whitish and mem-

branaceous, or sometimes unchanged and herbaceous, common involucre, formed of

the reflexed margin of separate lobes or of the whole segment.— Small ferns, with

2 to 4 times pinnate fronds, the under surface either smooth or variously covered

with hair, wool, scales or waxy powder.

A genus of over sixty species, of which about eighteen are found in the United States. It dif-

fers from Notholceim only in the presence of a marginal involucre, which is sometimes so continu-

ous as to render the sepai-ation of the species from Pella^a very difficult.

§ 1. Involucres separate, one to each fertile veinlet.— Adiantopsis, Hooker &
Baker. {Adiantopsis, Fee.)

1. C. Californica, Mettenius. Stalks densely tufted, dark-brown, glossy, 4 to 8

inches long : fronds 2 to 4 inches long, smooth and green on both surfaces, broadly
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deltoid-ovate, delicately quadripinnatifid ; the upper portion of the main rhachis and
all its divisions with a narrow herbaceous border ; lower pinnae much the largest,

triangular-ovate, more developed on the lower side ; upper pinnai gradually smaller

and simpler ; ultimate pinnules lanceolate, very acute, incised or serrate ; when
fruiting, with mostly separate crescent-shaped membranaceous involucres in the si-

nuses between the teeth, which are often at length recurved. — Cheilanthes, 44

;

Eaton, Ferns of N. Amer. i. 45, t. 6, fig. 2. Hypolepis Californica, Hooker, Sp.

Fil. ii. 71, t. 88, A.

In moist ravines and shady canons, not rare in the Coast Ranges of the southern counties, and
also sent from near Santa Cruz by Bolander, and from Sonoma County by IV. A. T. i^tratton,

who finds it covering an immense rock of sandstone on Dry Creek, a branch of Russian River ;

Sonora, Mexico, Sckott. This is a very delicate little feni, with evident relationship to C. Schim-
peri, and having very little iu coumiou with the genus Hypolepis^ in which it is placed by
British writers.

§ 2. Involucres more or less confluent, usually extending over the apices of several

veinlets, but scarcely continuous all round the segment : segments not

bead-like.— Eucheilanthes, Hooker & Baker.

2. C. viscida, Davenport. Stalks tufted, 3 to 5 inches high, wiry, dark-brown
or blackish and shining, chaffy at the base with narrow briglit-ferruginous crisped

scales : fronds herbaceous, minutely glandular and everywhere viscid, 3 to 5 inches

long, narrowly oblong in outline, pinnate with 4 to 8 rather distant pairs of nearly

sessile deltoid bipinnatitid pinuaj 5 to 8 lines long and nearly as broad ; segments

toothed, the minute herbaceous teeth recurved and each covering from 1 to 3 spo-

rangia.— Torr. Bot. Bulletin, vi. 191; Eaton, Ferns of the Southwest, 311, and
Ferns of N. Amer. i. 85, t. 12, fig. 1.

Downieville Biittes and on bluffs at the White Water River in the Colorado Desert (Lemmon),
and near San Gorgonio Pass, Parry, Lemmon. The obvious affinity of this species is with
C. IVrighlii, from which the viscid and more dissected fronds and the herbaceous involucre abun-
dantly distinguish it.

3. C. Cooperae, Eaton. Stalks densely tufted, 1 to 4 inches long, dark-brown,

fragile, hairy like the frond with entangled or straightish nearly white articulated

often gland-tipped hairs : fronds 3 to 8 inches long, ovate or ovate-lanceolate, bipin-

nate, the rather distant pinnae oblong-ovate
;
pinnules roundish-ovate, crenate or

crenately incised, the ends of the lobules reflexed and forming herbaceous invo-

lucres ; segments at first slightly concave, becoming flat at maturity.— Torr. Bot.

Bulletin, vi. 33, and Ferns of X. Amer. i. 7, t. 2, fig. 1.

Clefts of rocks in canons and on the sides of mountains ; near Santa Barbara
(
Mrs. Elwood

Cooper, Mrs. Stanley Bag;/); Santa Clara County {IT. G. IsamMn) ; Downieville Buttes (Lem-
vion) ; near San Bernardino, Lemmon, Parry, IF. G. Wright. Related to the eastern C. vestita,

but in that fern the hairs are always acute, and the frond has a narrower outline. The drawing
above cited does not give a good idea of the plant.

§ 3. Ultimate segments minute, bead-like ; imioluere usually contimtous all round
the margin : fronds 2 - 4-pin7iate, the lower surface tomentose or scaly,

the covering at first ivhite, often becoming tawny as the fronds mature. —
Physapteris, Presl. (Myriopteris, Fee.)

* Ultimate segments tomentose beneath, but not scaly.

4. C. gracillima, Eaton. Rootstocks creeping and assurgent, forming a dense
entangled mass, chaffy with narrow rigid dark-brown appressed scales : stalks slen-

der, dark-brown : fronds 1 to 4 inches long, linear-oblong, bipinnate or sometimes
partly tripinnate

;
primary and secondary rhachises bearing delicate narrow bright-

brown scales, as do the stalks when young
;
pinnae many pairs, crowded, 3 to 6

lines long ; ultimate pinnules crowded, oblong-oval, f to 1 line long, at first webby
above, soon smooth, beneath heavily covered with ferruginous matted wool ', invo-

lucres yellowish-brown, formed of the continuously recurved margin. — Bot. Mex.
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Bound. 234, and Ferns of the Southwest, 313. C. vestita, Brackenridge, Ferns
of U. S. Expl. Exped., not of Swartz,

In rocky places, mostly at high elevations (6,000 to 8,000 feet), from the Yosemite to Oregon,
by many collectors ; also in British Columbia. Called " Lace Fern" by visitors to the Yosemite.
A single specimen from Bartlett's Canon, near Santa Barbara, collected by liotkroek, is twice the
usual size, and fully tripinnate.

* * Fronds very scaly beneath, and sometimes sparingly tomentose also. {The
species of this rjroup are very perplexing, all much resembling each other and
difficult to define. The viost distinctive characters are found in the rhizonia

or rootstock.)

5. C. myriophylla, Desv. Rootstock short, ascending, often nodose, covered

with narruw dark-hrown rigid scales : stalks clustered, 2 to 6 inches high, wiry,

castaneous, covered with partly deciduous pale-cinereous narrow appressed scales and
paleaceous hairs : fronds 3 to 8 inches long, ovate-oblong or oblong-lanceolate,

smooth and green or deciduously pilose above, 3 - 4-pinnate ; rhachises and midribs
densely covered beneath with pale-brown or ferruginous ovate or ovate-lanceolate

ciliated scales
;
pinnae deltoid-ovate, narrower upwards ; ultimate segments minute

(half a line broad), roundish or roundish-pyriform, crowded, innumerable, sometimes
(especially those of sterile fronds) three-lobed or parted, covered beneath Avith ovate

scales having few or many long tortuous cilia passing into branched and entangled

hairs, the unchanged margin of the segments much incurved.— C. elegans and
C. myriophylla, Desvaux in Berlin Mag. v. 328 ; Hooker, Sp. Fil. ii. 100 and 102,

t. 105. C. myriophylla, Hooker & Baker, Syn. Fil. 140; Eaton, Ferns of the

Southwest, 316. C. elegans, Kuhn, Beitr. 8. C. paleacea, Martens & Galeotti,

Syn. Fil. Mex. 76, t. 21, fig. 2.

In crevices of rocks and on exposed rocks, mostly at elevations of 3,000 to 5,000 feet, from
Lake County soutlnvard in the Coast Ranges, and in the Sierra Kevada from Western Nevada to

San Bernardino County ; South Pass of the Rocky Mountains, Arizona and New Mexico, and to

Peru and Chili. This fern presents many forms, some with broad and but slightly ciliated scales

often passing for C. Fendleri, or recommended as probably distinct species by various authors and
collectors. I have seen no genuine C. Fendleri from California, the plants fonnerly so called

being all forms of the present species.

6. C. Clevelandii, Eaton. Rootstock cord-like, creeping, elongated, covered

with narrow rigid dark-brown scales : stalks scattered, 2 to 6 inches long, dark-

brown, at first bearing paleaceous hairs : fronds 4 to 6 inches long, ovate-lanceolate,

3 -4-pinnate, smooth and green above, beneath everywhere deep fulvous-brown

(when mature) from the dense covering of closely imbricated ovate-acuminate elegantly

ciliate scales ; ultimate segments crowded, innumerable, flattish, nearly round, sessile,

J to ^ a line broad, the terminal ones a little larger ; margins narrowly recurved and
unchanged in texture. — Toit. Bot. Bulletin, vi. 33, and Ferns of X. Amer. i. 89,

t. 12, fig. 2.

In loose sandy soil and at the base of rocks, among the mountains of San Diego County {D.

Clevelaiid, W. Stout) ; also in the Peninsula of Lower California, A. Schott. The rootstock is

nearly as thick as a goose-quill and several inches long. The scales are at first white, but gradu-
ally turn to a rich chestnut-brown. Specimens recently received confirm the species.

6. FELLiEA, Link. Cliff-Brake.

Sori roundish or oblong, placed near the ends of the veins, often confluent in a

submarginal band : involucre membranaceous, often broad, continuous round the

pinnules, and formed from their reflexed margin. Sterile and fertile fronds much

alike, 1 - 4-pinnate, generally smooth and sometimes glaucescent. Stalk usually

dark-colored.

A genus of about 50 species, none of them large ferns. Eleven species occur in the United
States, a few more in tropical America, and a good many in South Africa. The genus is closely
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allied to C/ieilanthes, from which it differs in the continuous involucre, and in never having to-

mentose or scaly fronds.

§ 1. Fronds herbaceous or suhcorlaceoiis ; veins clearly visible ; involucre broad,

and iisually covering the sporangia till they are fully ripe. — Cheilo-
PLECTOx, Hooker & Baker.

1. P. BreTveri, Eaton. Plant 4 to 8 inches high : rootstock short, stout, very-

chaffy with narrow fulvous scales : stalks crowded, terete, fragile, bright-brown,
chaffy only at the base : fronds as long as the stalks, oblong, pinnate

;
pinnae six to

twelve pairs, short-stalked, membranaceous, 6 to 9 lines long, mostly two-parted, the
upper lobe largest ; lobes and simple upper pinnae ovate or triangular-ovate, cuneato
and often subcordate at the base ; veins twice or thrice forked ; involucre delicate. —
Proc. Amer. Acad. vi. 555, Bot. King Exp. 395, t. 40, fig. 17, and Ferns of N.
Amer. i. 331, t. 43.

Clefts of exposed rocks in the higher canons of the Sierra Nevada, thence eastward to the
Wahsatch ; also in Colorado near the Rio Grande. Thinner in the texture of the frond than any
of the following, and related to P. gracilis of the East, and to the Mexican P. Seemanni. The
stalks are excessively fragile.

§ 2. Fronds coriaceous or subcoriaceous ; veins not evident ; involucre conspicu-
ous.— Allosorus, Hooker & Baker.

* Pinnules obtuse or emarginate.

2. P. andromedaefolia, F^e. Eootstock slender, creeping, chaffy with nar-

row rusty scales : stalks scattered, erect, terete, smooth, brownish or reddish, chaffy

at the base, varial)le in length : fronds 4 to 24 inches long, ovate or ovate-oblong,

2 - 4-pinnate
;
primary pinniB spreading, oftenest opposite, ovate-lanceolate ; ulti-

mate pinnules glaucescent, subsessile, 2 to 4 lines long, broadly oval, slightly cordate

and emarginate, fertile ones with the edges rolled back to the midvein : involucre

herbaceous with a narrow whitish edge. — Gen. Fil. 129 ; Hooker, Sp. FiL IL 149
;

Eaton, Ferns of N. Amer. i. 203, t. 27, fig. 1. Allosorus andromedet/olius, Kaulf.
in Kunze, Analect. Pteridogr. 18, t. 11.

Rocks and hillsides, mostly in the Coast Ranges ; also in Chili. Plants with blood-red fronds
occur in the southern counties (var. rubens, Eaton iu Torr. Bot. Bulletin, vi. 360). The color is

now believed to be occasioned by direct sunlight.

* Pinnules acute or mucronate.

i- Fronds hipinnate only.

3. P. Wrightiana, Hooker. Eootstock short, thick, nodose, densely chaflfy

with narrow appressed dark-brown scales : stalks clustered, dark-purplish, polished,

very rigid, 4 to 10 inches long : fronds 4 to 10 inches long, lanceolate or triangular-

lanceolate in outline, hipinnate, pinnae subsessile, spreading
;
pinnules coriaceous,

smooth, beneath glaucescent, at most about six pairs, crowded or remote ; those of

the sterile fronds roundish-oval, 3 to 5 lines long, two thirds as broad, rounded and
even subcordate at the base, the apex obtuse, but with a minute cartilaginous subu-

late point ; those of the fertile fronds rolled back to the midvein, often longer than

the sterile ones and curved upwards, similarly mucronate. — Sp. Fil. ii. 142, t. 115, B;
Eaton, Ferns of N. Amer. ii, 5, t. 47, ^g. 1-3. Also P. longimucromita, Hooker,

1. c. 143, t. 115 A. P. mucronata, Eaton in Bot. Mex. Bound. 233, in part.

Growing in heavy compact masses from under a rock on Mount San Bernardino, at 7,000 feet

altitude
(
!F. G. Wright, Lemmon) ; Arizona, New Mexico, and Bolivia (P. WcdilcUimui, Fee).

The rootstocks are comi)acted in great masses, and though the resemblance to hipinnate forms

of P. Ornithopiis is considerable, it seems best to keep the two fenis apart.

4. P. brachyptera, Baker. Eootstock short, knotted, chaffy with narrow

rusty denticulate scales : stalks 6 to 8 inclies long, erect, wiry, blackish and shining :

fronds nearly as long as tlie stalks, rigid, narrowly oblong-linear in outline, bipin-
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nate
; pinnsc several pairs, sessile, ascending or appressed to the rhachis, very short,

often broader than long
;
pinnules 5 to 1 3 to a pinna, 3 to G lines long, crowded,

oblong-linear, greenish-glaucescent, mucronulate, the edges much rolled back, making
the pinnules nearly terete, and covering the sori. — Syn. Fil. 2 ed. 477 ; Eaton,

Perns of N. Amer. ii. 9, t. 47, fig. 4-6. Platyloma brachypterum, T. Moore, in

Gard. Chronicle, 1873, 141. Pellcea Ornithopus, var. brachyptera, Eaton, in Torr.

Bot. Bulletin, iv. 16, and Ferns of the Southwest, 322.

Rocky places in the Sierra Nevada (Bolander, Mrs. Ames, Mrs. Austin, Kellogg & Harford)
;

Lassen's Peak (Levimon) ; Weaverville, Kleeberger. In moist situations the growth is much larger

than in dry places. Platyloma helium, Moore, is probably a form of this species, but is not
known to me. The common plant so named is P. Ornithopus, modified by cultivation.

-I- •»- Fronds tripinnate when fully developed.

5. P. Ornithopus, Hooker. Eootstock short, thick, knotted, densely chaffy

with very narrow dark-brown scales : stalks clustered, rather stout and very rigid,

dark-purplish or almost black, polished, 2 to 10 inches long : fronds 4 to 12 inches

long, rigid, broadly ovate-lanceolate, tripinnate or in smaller plants bipinnate
;

pri-

mary pinnae spreading or obliquely ascending, linear, bearing from a few up to 1

6

pairs of usually trifoliolate, but varying to simple or to 5 - 7-foliolate, nearly sessile

pinnules, which are commonly 1| to 3 lines long, coriaceous, mucronulate, glances-

cent beneath, roundish-quadrate in the very rare sterile fronds, and in the fertile

fronds having the margins rolled back to the midvein.— Sp. Fil. ii. 143, t. 116, A
;

Eaton, Ferns of the Southwest, 322, and Ferns of N. Amer. ii. 11, t. 47, fig. 7-10.
Allosorus andromedtefalius, Hooker, PL Hartweg. 342, not of Kaulfuss. A. mvcro-

natus, Eaton, in Am. Joum. Sci. 2 ser. xxii. 138. P. mucronata, Eaton, Bot. Mex.
Bound. 233, in part.

Dry exposed rocks, very common from Mendocino County to San Diego; also on Guadalupe
Island, Pabner. The trifoliolate pinnules bear considerable resemblance to the three claws of a
bird's foot, whence the specific name. Small fonns with bipinnate fronds have passed for P.

Wrightiana., but do not form the massive rootstocks of tlie latter, and are said by Mr. Wright to

cease their yearly growth long before it.

6. P. densa, Hooker. Rootstocks rather slender, branching and entangled,

chaffy with narrow blackish scales : stalks densely tufted, slender, wiry, dark-brown,

dull or polished, 3 to 9 inches long: fronds ovate or deltoid-ovate, 1| to 2| inches

long, closely tripinnate ; segments 3 to 6 lines long, nearly sessile, lance-linear, acute.

or mucronate, in the rare sterile fronds sharply serrated, in the fertile fronds entire,

the margins narrowly recurved and bearing a paler distinct involucre. — Sp. Fil. ii.

150, t. 125, B; Eaton, Ferns of N. Amer. i. 77, t 11, fig. 1. Onychium densum,

Brackenridge, Fil. of U. S. Expl. Exped. 120, t. 13, fig. 2 ; Torrey, Pacif. R Pep.

iv. 160.

Clefts of rocks, not rare at elevations of 6,000 to 8,000 feet in the Sierra Nevada, from the Cas-

tle Mountains to the Yosemite ; also in Oregon and in Wyoming Territory. The indusium is a

very delicate special organ, growing just within the margin of the segments.

§ 3. Texture coriaceous, usually concealing the veins ; ultimate segments broad

and flat, the involucre narrow and at length hidden by the confluent spo-

rangia.— Platyloma, Hooker & Baker. [Platyloma, J. Smith.)

7. P. Bridgesii, Hooker. Eootstock short, creeping, densely chaffy with nar-

row castaneous scales : stalks 3 to 6 inches long, clustered, terete, wiry, dark red-

dish-brown, smooth and shining : fronds as long as the stalks, linear-oblong, simply

pinnate
;
pinnte 5 to 18 pairs, mostly opposite, subsessile, glaucous green, coriaceous;

sterile ones orbicular or subcordate, 4 to 5 lines long, rarely larger; fertile ones

somewhat narrow, often at first conduplicate and apparently lunate : involucre nar-

row, formed of the whitish cartilaginous margin of the ]nnnfe, soon flattened out and
exposing the sori confluent in a broad intramarginal band.— Sp. Fil. ii. 238, and

iii, t. 142, B; Eaton, Ferns of :M. Amer. i. 327, t. 43, fig. 1-4.
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Clefts of rocks in the Sierra Nevada, mostly at from 6,000 to 9,000 feet elevation. The under

sill face of the frond sometimes bears a trace of the same yellowish waxy powder seen in many
species of Gi/mnograynme and Notholccna.

P. FLEXUOSA, with flexuons rhachis and rather large cordate-ovate pinnules occurs in Arizona,

and may yet be discovered in the southern part of California. P. gracilis and P. atropurpurea

are well-known species of the Eastern States.

6. CRYPTOGRAMME, R. Brown. Rock-Bkake.

Sporangia on the back or near the ends of the free veins, forming oblong or

roundish, and at length confluent sori : involucres continuous, formed of the mem-

branaceous and somewhat altered margins of the pinnules, at first reflexed and meet-

ing at the midrib, at length opening out flat. Fronds rather small, herbaceous,

smooth, dimorphous, 2 - 4-pinnate, the fertile ones taller than the sterile, and with

narrowly elliptical or oblong-linear pod-like segments. Stalks stramineous, tufted on

a short rootstock.

A genus of only two species, C. crispa of Europe, and the following.

1 . C. acrostichoides, R. Brown. Rootstocks short, creeping, chaffy : stalks

densely clustered: fronds chartaceous, ovate, 2-3-pinnate, 2 to 4 inches long;

sterile ones short-stalked, having narrowly winged rhachises, ultimate segments

crowded, ovate or obovate, adnate-decurrent, crenately toothed or slightly incised

;

fertile fronds long-stalked, the rhachises scarcely winged, ultimate segments oblong

or linear-oblong, 3 to 5 lines long, scarcely one line wide ; involucres very broad :

sori oblong, extending down the forked veiulets almost to the midvein.— Hooker
& Greville, Ic. Fil. i, t. 29 ; Eaton, Ferns of N. Amer. ii. 99, t. 59, fig. 1 - 5

;

Williamson, Fern Etchings, t. 7. Allosortis acrostichoides, Sprengel ; Gray, Manual.

Common among rocks at high elevations, extending to Colorado, Lake Su^ierior, the Aleutian

Islands and Arctic America. The fronds are more rigid and less compound than in C. a'ispa, and
the sporangia are not limited to the upjier part of the veins, as they are in that species. But sev-

eral able botanists consider the two as forming but one species.

7. PTERIS, Linn. Bracken.

Sporangia seated on a continuous vein-like marginal receptacle, which connects

the ends of the veins : involucre extending around the margins of the segments, or

sometimes interrupted at their apices, and sometimes douljle. Fronds, in the only

Californian species, ample and decompound, the veins free.

A large genus, having many tropical species, with fronds varying from simple to decompound,
the veins free or variously reticulated. Stalks commonly light-colored.

1. P. aquilina, Linn. Rootstock blackish, cord-like, creeping widely under-

ground : stalks solitary, erect, naked, swollen and discolored at the base : frond

sometimes 3 feet long and nearly as broad, rigidly subcoriaceous, smooth or pubes-

cent, triangular-ovate in outline, 2 - 4-pinnate at the base
;
principal ])rimary pinnae

stalked, the lowest ones very large, the rest rapidly becoming smaller
;

pinnules

oblong-lanceolate or linear, entire, hastate, or pinnately parted ; segments oblong or

linear, obtuse, the terminal ones often elongated ; veins close-placed, free, repeatedly

forking. — Eaton, Ferns of N. Amer. i. 263, t. 3.5 ; Williamson, Fern Etchings, t. 10.

Var. lanuginosa, Bong. Lower surface of the frond decidedly pubescent or

silky-tomeutose, the segments broad. — Veg. Sitch. 176.

Very common throughout the State, extending northward to Sitka and eastward to Utah. In

Northern California and Oregon it forms thickets six or seven feet high and several acres in ex-

tent. The plant of the Eastern States is less pubescent or nearly s!nf>oth. The bracken is the

most widely distributed of all ferns, and in many parts of the world either the young fronds, when
boiled, or the rootstocks after roasting, have served as articles of food. Tlie mature fronds have

been used lor thatching, and the ashes for scouring or for making domestic soap.
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8. ADIANTUM, Linn. Maidenhair.

Sporangia borne at the ends of tlie veinlets, on the under (inner) side of the re-

flexed margin of the frond, the involucre thus formed being either continuous or

interrupted or divided into small and widely separated lobules. Midvein of the

ultimate pinnules mostly excentric or lateral, or the forking and usually free veinlets

rising directly from the end of the petiolule of the segments. Stalk mostly black-

ened or very dark purplish-brown, and commonly highly polished.

Sixty-seven species are described by Keyseiling, in his excellent monograph on this genus, pub-
lished in Mem. Acad. Sci. St. Petersb. vii"* seiie, tome xxii. No. 2. A few tropical species have
siini)le roundish fronds, others are simply pinnate, and the remainder are variously 2- 4-i)innate

or decompound, but never dissected into narrow segments.

* Fronds pyramidal in outline, 2 - 4t-pinnate at the base ; main rhachis continu-

ous to the ajncal pinnule : veins dichotomou^, the veinlets extendi7ig to the ends

of the teeth of the segments.

1. A. Capillus-Veneris, Linn. (Venus-Hair.) Plant 4 to 24 inches high,

often pendent : stalks and rhachises very slender, nearly black, polished : fronds

elongated-pyramidal, thin, smooth, simply pinnate towards the apex, 2 - 3-pinnate

below; pinnules and upper pinnae rather long-stalked, 6 to 15 lines long, rhomboid
or roundish-obovate, cuneate at the base, somewhat palmately lobed or incised ; the

ends of the lobes crenately or acutely denticulate except where the margin is recurved

to form the lunulate or transversely oblong separated involucres. — Hooker, British

Ferns, t. 41 ; Eaton, Ferns of JST. Amer. i. 281, t. 37.

Damp and shady places in the canons of the southern part of the State (G. TF. Dunv, Mrf,
Cooper, Mrs. Bagy, Dr. Rothrock), and eastward to Utah, Texas,. Missouri, and tlie Atlantic

States from Virginia to Florida. Also in Europe, Asia, Africa, South Ameiica, etc. ; a well-

known plant, formerly used in preparing "Sirop de Capillaire," a popular cough-remedy.

2. A. emarginatum, Hooker. Plant a few inches to two feet high, usually

erect : stalks rather stouter than in the last, nearly black, polished, about half the

whole height of the plant : fronds broadly ovate or deltoid-pyramidal, simply pinnate

towards the apex, 2 — 3-pinnate below
;
pinnae obliquely spreading, lower ones half

as long as the frond
;
pinnules long-stalked, 4 to 15 lines broad, roundish or semi-

circular or even reniform, the lower sides entire, the outer edge rounded, slightly

2 - 5-lobed, finely and sharply toothed in the sterile fronds, but in the fertile re-

curved and forming pale transversely elongated involucres. — Sp. Fil. ii, t. 75, A ;

Keyserling, 1. c. 'IS, 37; Eaton, Ferns of the Southwest, 325, and Ferns of N.

Amer. i. 285, t. 38, fig. 1-3. A. Chilense of American authors, not of Kaulfuss.

A. jEthiopicum, in part. Baker, Syn. Fil. 123.

Among rocks in canons, lx)th dry and moist, common in the Coast Ranges from San Diego to

Oregon, but scarcely known in the Sierra Nevada. Keyserling has well distinguished this species

from the others related to it. Hooker's figure, although said to be taken from a Mauritius ])lant,

well represents only our species, and was probably drawn from a Californian specimen. A pubes-

cent Adiantum (A. dilataium, Nutt. MS. in Herb. Hook.), reported from near Monterey by Nut-
tall, has not been collected since his time : it may have been A. tridiolcpis, Fee { Eaton, Ferns of

tlie Southwest, 326), or a hairy form of the present species, or something different from both.

* * Fronds roundedfan-shaped in outline, the stalk forking at the top, the forks

recurved and each bearing several pinnate branches on the upper side.

3. A. pedatum, Linn. Stalks dark-brown or blackish, polished, a foot or more

high, forked at the top, the two branches divaricate and obliquely recurved, bearing

on their upper or outer sides 6 to 14 long spreading pinnate divisions : piniuiles

numerous, short-stalked, thin, smooth, oblong or triangular-oblong, the lower margin

entire and often hollowed out, the base parallel with the polished hair-like rhachis,

the upper margin lobed or cleft and bearing a few oblong-lunate or transversely
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linear reflexed involucres : principal vein of each pinnule closely parallel to its lower

margin, the veinlets forking. — Eaton, Ferns of N. Aiuer. i. 135, t. 18 ; Williamson,

Fern Etchings, t. 11. Adiantum Americanum, Cornutus, Canad. PI. Hist. 7, t. 6.

Common among the Coast Ranges, also on Mount San Bernardino
(
IF. G. Wright), and in the

Yoseniite, Lcmnuni. Tlie range includes nearly all the United States, British America and north-

eastern Asia to the Himalaj'as. Pacific Coast specimens have the pinnules more deeply lobed

than those from the Eastern States. A few South American and Australiisian species have the

fronds similarly divided, and from them, as well as from young plants of this species, it is evident

that one of the two middle divisions is really the proper continuation of the central axis. Cor-

nutus's name, though nmch the oldest, is ante-Linnaean, and therefore has never been adopted.

9. LOMARIA, Willdenow.

Sporangia in a continuous hand, seated on a special receptacle e<ach side of the

- midrib of the fertile pinna?, and covered till mature by an elongated involucre either

formed of the recurved and altered margin or {in our species and some others) sepa-

rate and closely parallel to the margin. Fronds dimorphous, usually pinuatifid or

once pinnate ; the sterile with broader foliaceous pinnte and usually free veins ; the

fertile with very narrow pinnae, and the veins often forming a single series of areoles

each side of the midrib.

A genus of about forty-five species, the greater part tropical or recurring in the south temperate

zone, some of them with large and showy evergreen fronds. It is closely connected with Blech-

nuin, which has the fertile fronds but slightly contracted, and the involucre remote from the

margin.

1. L. Spicant, Desvaux. (Deer-Fern.) Rootstock short and thick, very

chatfy : fronds tufted, erect, smooth ; sterile ones nearly sessile or on short stalks,

subcoriaceous, narrowly linear-lanceolate, 6 to 30 inches long, 1 to 3 inches wide,

tapering from above the middle to both ends, pinnatifid to the rhachis into very

numerous closely placed oblong or oblong-linear often upwardly falcate obtuse or

apiculate segments, the lower ones diminished to minute auricles ; fertile fronds

taller and more erect than the sterile, long-stalked, pinnate
;
pinna? less crowded,

longer and much narrower than the sterile segments, sessile by a suddenly dilated

base ; involucres just within the margin : mature sporangia nearly covering the back

of the pinnae. — Berlin Mag. v. (1811) 325; Brackenridge, Ferns of U. S. Expl.

Exped. 123 ; Eaton, Ferns of N. Amer. i, 249, t. 32, fig. 3-5. Blechnum boreale,

Swartz; Hooker, Brit. Ferns, t. 40.

On the ground in dense forests, sometimes in open places, from Santa Cruz County {Anderson)

to Oregon and northward ; also in Europe, the Caucasus, Kamtschatka and Japan. Some of the

Pacific Coast specimens are exactly like the European, bnt plants growing in rich and shaded
localities are very large and tall, forming var. elongata of Hooker's Species Filicum. Blechnum
doodioides, Hook. Fl. Bor.-Am. ii. 263, and Sp. Fil. iii. 60, t. 153, is founded on a couple of

fronds from British Columbia, in which the lower half is sterile and the upj^r half fertile, with
the fruit broken into short sori, and the outer margin of the pinnules wider than usuaL

10. WOODWARDIA, Smith. Chain-Fern.

Sori oblong or linear, interrupted, occupying paracostal areoles and forming a

chain-like row each side of the midribs and midveins. Indusium convex, fixed by

its outer margin to the fertile veinlet, free and opening on the inner side. Fronds

various ; the veins forming oblong areoles next the midribs, and outside of these

either anastomosing or free.

Besides the following species there are two in the Eastern States, and two or three more in

eastern Asia.

1. "W". radicans, Smith. Rootstock stout, chaffy with abundant ferruginous-

brown scales ; fronds long-stalked, stantling in a circle, often 4 to 6 feet high, or
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even higher, subcoriaceous, oblong-ovate, pinnate
;
pinnae 4 to 15 inches long, broadly-

lanceolate, pinnatitid nearly to the midrib ; segments lanceolate from a broad base,

slightly falcate, acuminate, spiuulose-serrate and sometimes more or less pinnatifid
;

veinlets forming a single row of oblong often sorus-bearing areoles each side tlie

midvein, besides a few empty oblique areoles outside of these ; outer veinlets free

extending to the teeth of tlie margin : sori oblong-linear, a few sometimes formed
also along the midribs of the pinnae.— Mem. Acad. Turin, v. 412; Hooker <fe

Arnott, Bot. Beechey, 162 and 405; Eaton, Ferns of K Amer, ii. 117, t. 61.

Woodwardia Chamissoi, Brackenridge, Ferns of U. S. Expl. Exped. 138.

Along living streams, especially in forests, from Mendocino County to San Diego, less common
in the Sierra Nevada than in the Coast Ranges. Mexico, Guatemala and Peru ; also from the
Canaries to Abyssinia, India and Java. The Old World plant often produces a large scaly bud
near the apex of the frond, which takes root and produces a new plant. This bud has not been
found in America, but its absence is all there is to separate our plant from the other.

11. ASPLENIUM, Linn. Spleenwort.

Sori oblong or linear, oblique to the midvein, borne on the upper side of the fer-

tile veinlets, sometimes on the lower side also, covered by a special indusium attached

to the fertile veinlet by one side and free on the other. Veins free in our species.

A very large genus, containing over 300 species, the fronds varying from simple to highly
decompound. Eighteen species are known to occur in the United States.

§ 1. Sori straight, nearly always confined to the upper side of the veins, which
are uniformly free.— Euasplenium.

1. A. Trichomanes, Linn. Stalks densely clustered, 1 to 5 inches long,

nearly black, polished and very narrowly herbaceous-margined, as is tlie rhachis,

which persists after the pinnae have fallen : fronds 2 to 8 inches long, narrowly

linear, rather rigid, evergreen, pinnate
;

pinnae numerous, nearly sessile, roundish-

oval or oval-oblong from an obtusely cuneate or truncate base, entire or crenulate-

toothed ; midvein nearly central ; veins few, oblique, usually once forked : sori

oblong, 3 to 6 or more each side of the ruidvein ; indusia very delicate, entire or

obscurely crenulate. — Hooker, Brit. Ferns, t. 29 ; Eaton, Ferns of N. Amer. i. 271,

t. 36, fig. 1 - 3 ; Williamson, Fern Etchings, t. 20.

Var. incisum, Moore. Pinnae rather larger, incisely lobed, the lobes often cre-

nated or serrate.— Nat. Pr. Brit. Ferns, t. 39, D, E ; Eaton, 1. c.

The type is a common fern throughout the north temperate zone, becoming larger in the

tropics, and there receiving several distinctive specific names. It has been found in California

only once, by Gen. A. B. Eaton, in crevices of rocks on Monte Diablo, in 1855. Var. incisuin

was found near San Diego by Dr. Newberry in 1857, and has since been collected in the same part

of the State by Cleveland, Stout, and others.

§ 2. Sori and indusia often curved, the latter sometimes crossing the fertile vein-

let and continued some little way down on the lotver side also, thus becom-

ing horse-shoe-shaped : fronds mostly 2 -^-pinnate.— Athyrium.

2. A. Filiz-foemina, Bemhardi. (Lady-Fern.) Stalks a few inches to a foot

long, discolored and cliatfy at the base : fronds standing in a vase-like circle, softly

membranaceous, 1 to 3 feet long, oblong-lanceolate, acuminate, more or less narrowed

at the base, 2 — 3-pinnate : primary pinnae numerous, short-stalked, oblong-lanceolate

from a broad base, acuminate
;
pinnules adnate to the narrowly winged secondary

rhachis, ovate-oblong and doubly serrate, or elongated and pinnately incised with

cut-toothed segments ; veins forked or pinnated, the lowest superior veinlet of each

group commonly soriferous : sori near the midveins ; indusium short, usually lacerate-

ciliate on the free edge.— Schrader's Neues Journ. Bot. 1806, ii. 26, 48, t. 2, fig. 7
;

Hooker, British Ferns, t. 35 ; Eaton, Ferns of N. Amer. ii. 225, t. 76 ; Williamson,

Fern Etchings, t. 27.
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Damp, rich woods, not rare. A common fern tliroughout temperate North America, Enrope

and northern Asia, presenting very many modifications in size, shape of the frond, and cutting of

the ])innie and pinnules. The fully developed subtripinnate form (var. coriniucnc, Eaton) is not

rare in California. Var. lalifoHum, Hook., with broadly ovate-oblong pinnules, var. ci/closorum,

Ruprecht, with veiy large and broad fronds and roundish sori, and var. anguslum, with narrow

and rather rigid fronds, besides various intermediate forms, are all found within the State.

12. PHEGOPTEEIS, Fee.

Sori roundish, minute, naked, placed on the back of the veins below their attenu-

ated apices. Fronds various, subtripinnate in our only species. Stalk continuous

with the rootstock, and not joining it by an articulation as in Polypodium.

This genus, containing about 100 species, differs from Aspidium only in having no indusiam.

Four species are found in North America, three of them also common to Europe.

1. P. alpestris, Mettenius. Eootstock shori; and thick, erect or assurgent

:

stalks subterminal, 4 to 10 inches long, chaffy near the base : fronds 1 to 2 feet

long, membranaceous, smooth, oblong-lanceolate, acuminate, pinnate with delicately

bipinnatifid deltoid-lanceolate pinnae, the lower pinnae distant and decreasing mod-
erately

;
pinnules ovate-oblong, or ovate-lanceolate, doubly incised and toothed : sori

small, round, usually copious on all but the lowest pinnae.— Fil. Hort. Lips. 83

;

Eaton, Ferns of N. Amer. i. 171, t. 23, fig. 1. Polypodium alpestre, Hoppe ; Hooker,

Brit. Ferns, t. 6, and Sp. Fil. iv. 251.

Among rocks at high elevations ; top of Lassen's Peak, and on Mount Shasta, Pyramid Peak,

and other high peaks in the Sierra Nevada, Brewer, Levimon, Muir, etc. This fern often foi-ms

patches of .several feet in extent, as noticed repeatedly by Brewer and Lemmon. It is found also

in British Columbia, and in the mountains of northern and central Europe to the Caucasus.

P. POLYPODioiDES, Fee (Eaton, Ferns of N. Amer. ii. 217, t. 75, fig. 1-4). Rootstock very

slender, creeping : fronds 4 to 6 inches long, hairj' on the veins, deltoid-ovate, bipinnatifid with
obtuse lobes : rhachis interruptedly winged by the adnate ba.sal segments of the pinnse. Said to

have been recently discovered near San Jose. It is a common fern in the Eastern States north of

Tennessee, and is found in Alaska, Greenland, Labrador, Europe, northern Asia and Japan.

P. Dryopteris, Fee, with a smooth ternate frond, primary divisions stalked and 1 -2-pinnate
with obtuse lobes, is an eastern and European fern, found in Oregon, but not yet in California,

13. ASPIDIUM, Swartz. Shield-Fern. Wood-Fern.

Sori round, borne on the back or at the apex of the veinlets, the indusia round

and attached to the middle of the sorus by a short central stalk, or roundish-reniform

and attached at the base of the sinus or indentation. Veins free in the Californian

species, the fronds mostly large and once or twice pinnate.

A genus embracing, as here understood, over 300 species, the greater part tropical or subtropi-

cal, but a few extending to the Arctic regions. Standard British works divide the genus into two,
corresponding with the following sections.

§ 1. Indusium roundish-reniform or orbicular with a narrow sinus.— Dryop-
teris. {Nephrodium, Hooker & Baker.)

* Texture thin or membranaceous : veins simple or once forked.

1 . A. Nevadense, Eaton. Rootstock rather stout, creeping, chaffy and covered

with persistent stalk-bases : fronds thin and delicate, standing in a crown, short-

stalked, narrowly lanceolate, 1^ to 3 feet high, pinnate
;
pinnae linear-lanceolate from

a broad and nearly sessile base, 2 to 4 inches long, deeply pinnatifid ; the lower pairs

distant and gi-adually reduced to mere auricles ; segments crowded, narrowly oblong,

obtuse, subentire, slightly hairy on the veins beneath and minutely resinous-dotted
;

veins mostly simple, the lower ones sometimes forked : sori close to the margin ; in-

dusium minute, glandular and sparsely pilose.— Ferns of N. Amer. i. 73, t. 10.

Moist and shady places along creeks and in mountain meadows ; Butte County {Afrs. Ames)
;

Plumas County {Mrs. Ames and Mrs. Austin) ; Trinity County {Klccbergcr) ; Webber Lake, and
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at several j)]ace.s in the Sierra Nevada, Lemmmi. Also collected several years ago by F. A. Miller,

the station not known. The fronds of this fern much resemble those of the eastern A. Novcbora-
censc, but the rootstock is very dilferent.

2. A. patens, Swartz. Eootstock rather stout, creeping, bearing several fronds

at tlie growing end : fronds tliin but rather firm, softly pubescent beneath, often long-

stalked, 2 to 5 feet high, ovate-oblong, pinnate
;
pinnae linear-acuminate, often 4 to 6

inches long, pinnatihd three-fourths of the way to the midrib, the lower ones not
reduced ; segments very numerous, crowded, obliquely oblong, obtuse or acute, basal

ones longest : veins simple, free, or the lowest ones of adjoining segments sometimes
uniting and sending out a short veinlet to the nearest sinus : sori near the margin

;

indusium very pubescent. — Syn. Fil. 49 ; Hook. & Arn. Bot. Beechey, 405 ; Eaton,

Ferns of N^. Amer. ii. 181, t. 70. Nephrodium patens, Desv. ; Hook. Sp. Fil. iv. 95.

In several canons near Santa Barbara, Mrs. Cooper, Itothrock, Lemtnov., etc. Attributed to San
Francisco in the Botany of Beechey's Voyage, but not found there of recent years. Texas to
Florida, tropical America generally, South Africa and Polynesia.

* * Texture firmer or subcoriaceous : veins forking freely.

3. A. rigidum, Swartz. Rootstock stout, ascending, very chaffy : fronds 1 to 2

feet long, standing in a crown, borne on moderately long very chaffy stalks, sub-

coriaceous, nearly evergreen, smooth and green above, paler and glandular beneath,

ovate-lanceolate in outline, usually bipinnate
;
pinnae oblong-lanceolate, the lowest

ones broadest and a trifle shorter than the middle ones
;
pinnules oblong, incised or

doubly serrate, conspicuously veiny : sori large, nearer the midvein than tlie margin
;

indusium firm, convex, orbicular with a very narrow sinus, the edge glandular. —
Syn. Fil. 53 ; Milde, Fil. Eur. et Atl. 126.

Var. argutum, Eaton. Frond broader in outline, with larger pinnae and seg-

ments, its texture rather heavier and the teeth more decidedly spinulose. — Ferns of

the Southwest, 333, and Ferns of N. Amer. ii. 1, t. 46. A. argutum, Kaulfuss,

F^num. Fil. 242 ; Torr. Pacif. E. Rep. iv. 160, and vii. 21. Lastrea aryuta, Brack-

enridge. Ferns of U. S. Expl. Exp. 196.

Kocky hillsides and copses, commoner in the western counties than in the Sierra Nevada, ex-

tending northward to Oregon and southward to the SieiTa Madre of Mexico. The Californian

plant differs from the common typical European form mainly in the more generous outline of the
frond and its subdivisions. It is very fragrant in drying, so that a few fronds will perfimie a

large bundle of dried plants.

A. SPiNULOsiTM, Swartz (Eaton, Ferns of N. Amer. ii. 163, t. 68), a common eastern fern, has
been found in Oregon. The texture is thinner than in A. rigidum, and the pinnae more finely

cut, with more sjjinulose t«eth, etc.

§ 2. Indiisiimi orbicular and entire, peltate, fixed by the depressed centre or short

central stalk to the middle of the sorus : pinnce and pinnules often auricled

on the upper side of the base : veins free.— Polystichum.

* Pinnce or pinnules serrate with spiny-pointed teeth. Large ferns.

4. A. munitUlXl, Kaulfuss. Rootstock stout, ascending, chafly : stalks a few

inches to a foot long, chaffy, at least at the base, with abundant large glossy-brown

acuminate scales : fronds 1 to 4 feet long, standing in a crown, subcoriaceous, ever-

green, lanceolate in outline, simply pinnate
;
pinnte very many, often chaffy beneath,

as is comraoidy the rhachis, 1 to 4 inches long, linear-acuminate, very sharply and
often doubly serrate with incurved aculeate teeth, auricled at the upper side of the

nearly sessile base and obliquely truncate at the lower, all or only the upper ones

fertile, but not contracted ; veins forking : sori abundant, at length confluent. —
Enum. 236; Hook. Fl. Bor.-Am. ii. 261 ; Eaton, Ferns of K Amer. i. 187, t. 25.

Polj/stichuvi munitnm, Presl ; Brackenridge, 1. c. 203 ; IZaton, Bot. INIex. Bound. 235.

Var. nudatum, Eaton. Frond small, nearly devoid of chaff
;
pinnaj few, rather

remote, oblong-oval, slightly auricled : sori scanty, confined to the ends of a few of

the highest pinnae.— Ferns of N. Amer. i. 188.
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Var. imbricans, Eaton, 1. c. Frond not large, broadest at the base
;
pinnae

crowded, lanceolate-oblong, pale, ascending and imbricated ; stalk scaly at the base

only, the rhachis and frond naked : sori snbmarginal.

Var. inciso-serratum, Eaton, 1. c. Frond ample
;
pinnae lanceolate-acuminate

from a conspicuously auricled base, incised with serrated teeth ; veins branched into

hve or six veinlets : sori scattered.

Common throughout the State ; the finest specimens from near the coast in the northern coun-
ties. Var. nudatum was found in Yosemite Valley by Professor Wood. Var. imbricans in Mendo-
cino and Phimas Counties, etc., and a form connecting it with the first variety was collected in

the Tiinity Mountains and on the Yuba River. Var. inciso-serratum has been sent only from
British Columbia. The fern nearest to this one is A. falcinellum, Swartz, from Madeira.

5. A. aculeatum, Swartz. Rootstock stout, chaffy : stalks of variable length,

chaffy like the rhachis with large and small scales intermixed : fronds 1 to 2 feet

long, forming a crown, firmly membranaceous, more or less fibrillose-chaffy beneath,

evergreen, oblong-lanceolate, normally bipinnate, but often pinnate with deeply piu-

natisect pinnae
;
pinnae closely placed, lanceolate from a broad base, often curved

upwards ; segments varying from rhomboid-oval and confluent on the secondary

rhachis to triangular-ovate, distinct and auricled on the upper side of the base, entire

or serrate or incised, the lobes and teeth aculeate : sori in two rows on the segments,

nearer the midvein than the margin.— Syn. Fil. 53; Hooker, Syn. Fil. iv. 18;
Eaton, Ferns of N. Amer. ii. 123, t. 62.

Var. Californicum, Eaton, 1, c. Frond elongated
;
pinnae lance-linear, slightly

incised above the middle, more and more deeply cut towards the rhachis ; segments
rhomboid-ovate, serrate, the lowest superior one largest, but not a distinct pinnule.— Aspidium Californicum, Eaton in Proc. Am. Acad. vi. 555.

Var. lobatum, Kunze. Smaller : frond lanceolate
;

pinnae lanceolate from a

broad base, pinuatitid into mostly distinct but sessile pinnules, a few of the lowest

often somewliat auricled on the upper side of the base. — Aspidium aculeatum, var.

lobatum and var. intermedium. Hooker, Brit. Ferns, t. 10, 11.

Var. angulare, Braun. Frond oblong-lanceolate, truly bipinnate
;
pinnules dis-

tinct, short-stalked, mostly auricled and slightly incised, the upper basal one often

largest and pinnatitid.— Hooker, Brit. Ferns, t. 12. Aspidium angulare, Will-

denow.
Var. scopulinum, Eaton. Frond short-stalked, narrowly lanceolate, less than

a foot long, subcoriaceous, pinnate
;

pinnae less than an inch long, ovate, rather

obtuse, the lower part pinnately lobed, the upper part serrate with barely aculeate

teeth : sori remote from the margin.— Ferns of N. Amer. ii. 125.

Mountainous districts in Santa Cruz and Mendocino Counties, the last variety in the Sierra

Nevada and in Idaho. The first and the last varieties are confined to the regions named, but the
second and third are common in Europe. Still another form (var. Braunii) is found from Lake
Superior to northern New England and New Brunswick, and in continental Europe. The species

in one or another of its many forms occurs in nearly all parts of the world.

* * Pinnce or segments crenated or serrate with pointless teeth. Small ferns.

6. A. mohrioides, Bory. Eootstock short, chaffy : fronds clustered, borne on
short chatty stalks, subcoriaceous, oblong-lanceolate, 4 to 12 inches long, narrowed
slightly from the middle to the base, pinnate; pinnae numerous, 6 to 18 lines long,

usually imbricated, ovate or ovate-lanceolate, obtuse, pinnately lobed with crenately

toothed segments, or in the largest fronds pinnate with ovate-trapezoid crenated ob-

tuse pinnules : sori on the upper pinnae ; indusia very large and often imbricated.—
Bot. Voy. Coquille, 267, t. 55, fig. 1 ; Eaton, Ferns of N. Amer. ii. 251, t. 80.

On the southern slopes of Mt. Eddy, at the headwaters of the South Fork of the Sacramento
River, Lemmon. Firet known from the Falkland Islands, then from Patagonia and the mountains
of Chili, then from the Prince Edward Islands, and now from a station six thousand miles dis-

tant fiom the nearest of the others. A plant of very condensed habit, but in its largest forms

showing considerable resemblance to the last variety of the preceding.
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14. CYSTOPTEKIS, Bemhardi.

Son rather small, round, placed ou the back of the free veins, covered when young
by a very delicate roundish or ovate convex indusium fixed across the veinlet just

below the sporangia, and usually turned back by the latter as they ripen. Delicate

ferns with small fronds.

Of the five known species one (C hulhifcra) is peculiar to Eastern North America, and two to
Europe and Western Asia. The other two occur in both hemispheres.

1. C. fragilis, Bernhardi. Rootstock elongated, creeping, chaffy toward the
apex : stalks clustered, fragile, a few inches to a foot long : fronds broadly lanceo-
late, thin-membranaceous, smooth, usually bipinnate

;
pinnae oblong-ovate or some-

what deltoid, pointed
;
pinnules decurrent on the winged secondary rhachis, ovate

or ovate-oblong, obtuse, toothed or variously incised with toothed lobules ; veinlets

mostly extending to the points of the teeth : sori small ; indusium roundish, entire

or toothed, often hidden by the ripened sporangia. — Torr. Fl. N. York, ii. 501

;

Williamson, Fern Etchings, t. 46 ; Eaton, Ferns of l!^". Amer. ii. 49, t. 53.

Common in rocky places. The range of this fern is from within the Arctic Circle to Chili in
the west, and to South Africa and Tasmania in the east.

C. MONTANA, with Small deltoid delicately tripinnate fronds and a very slender and creeping
rootstock, has been found in the Rocky Mountains of British America, and may possibly occur in
the northern part of the Sierra Nevada.

15. WOODSIA, R. Brown.

Sori round, borne on the back of the free veins : indusium very delicate, attached

to the receptacle beneath the sporangia and at first partly or wholly enclosing them,

divided sometimes almost to the centre into irregular lobes or into a delicate fringe.

Small tufted ferns, growing on exposed rocks.

This genus, consisting of a dozen or fifteen species, varies a good deal in the form of the indu-
sium, which is sometimes shaped at first like a bowl and then breaks into irregular segments, or
it is composed of several lobes folded together like an old-fashioned wallet, or it is reduced to a
minute saucer-like scale beneath the sporangia, having the edge fringed with longer or shorter
cilia. Robert Brown's three original species, W. Ilveiisis, hypcrborea and glabella, all occur in
Canada and the Northeastern States, and tF. obtusa, Torrey, is common from the Atlantic to
Arkansas, and perhaps Colorado.

1. W. scopulina, Eaton. Plant growing in dense tufts : stalks 2 to 4 inches

high, brownish-stramineous, puberulent like the rhachis and the lower surface of the

frond with minute jointed hairs and stalked glands : fronds 4 to 8 inches long, oblong-

lanceolate, pinnate
;

pinnae numerous, 8 to 1 5 lines long, oblong-ovate, subacute,

deeply pinnatifid into 5 to 8 pairs of short ovate or oblong obtuse crenulate or

toothed lobes : sori submarginal ; indusium very delicate, deeply cleft into narrow

segments which terminate in short hairs composed of irregular cylindrical cells.—
Canad. Nat. ii. 91, and Ferns of N. Amer. ii. 193, t. 71.

From Mono Pass northward to Oregon and eastward to Colorado. This and the next have not
the obscure articulation in the stalk which is seen in the three species named by Robert Brown.

2. VT. Oregana, Eaton. Habit and stature of the last, but the fronds almost

or quite smooth, the sterile ones shorter than the fertile ; teeth of the lobes often

reflexed and covering the submarginal sori : indusium very minute, divided almost

to the centre into a few moniliform hairs.— Canad. Nat. ii. 90, and Ferns of N.
Amer. ii. 185, t. 71 ; Gray's Manual, 5 ed. 669 ; Williamson, Fern Etchings, t. 51.

In masses around lava-rocks on high plateaus along Pitt River, Lemmon. Oregon to Lake
Superior, Coloiado and Arizona. The glabrous fronds and rudinientiiry involucre distinguish it

from the last.
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Order LYCOPODIACEiE, the Club-Moss or Ground-Pine Family, is character-

ized by the small leaves, usually lanceolate or subulate, sometimes oblong or round-

ish, not divided, persistent, placed in 2 to many rows on trailing or sometimes erect

usually branching stems, and by the 1 - 3-celled sporangia solitary in the axils of the

leaves or on their upper surface, all filled with numerous minute spores, and sepa-

rating into 2 or 3 valves when mature. Prothallus [in the only known instance]

underground and without chlorophyll.

An order of three genera, Lycopodium, Tmesipteris and Psilotum, the latter of very few species,

the first numbering about 100, of which 11 are found in North America. The genus Lycopodium,
Linn., consists of moss-like plants, with leaves varying from round to slenderly subulate and
imbricated in 4 to many rows on the piunately or dichotomously branching stems, and with reni-

form 1-celled sporangia opening transvei-sely, situated in the axils of the ordinary leaves, or the

fruiting leaves modified into bi-acts and the fructification forming stalked or sessile spikes. No
species is known to have been as yet found in California, but the following may be looked for on
the mountains of the northei-n part of the State. Both have distinct spikes of fructification.

L. ANNOTiNiTM, Linn. Stems creeping ; branches upright, dichotomous, 4 to 6 inches high :

leaves in several ranks, spreading, lanceolate, pointed, serrulate, 2 to 4 lines long : spikes soliUiry

at the ends of leafy branches.— Washington Territory, northward to Uualaska and eastwai"d to

the Atlantic.

L. CLAVATUM, Linn. Stems widely creeping ; branches upright, subpinnately branched, 4 to 8

inches high : leaves many-ranked, linear-subulate, spreading, but with the ajiex incurved and
bristle-pointed : spikes 2 to 4 together on a slender terminal peduncle. — Same range as the last.

TMKsiPTEias FoRSTERi, Eudlicher, an Australasian plant, nearly a foot high, with vertical

oblong leaves half an inch long, some of them 2-lobed and bearing in the fork a large 2-celled

sporangium, is accredited to California in Bot. Beechey, and there are specimens at Kew marked
" California, Douglas "

; but there is no recent evidence that it is a Califoruian plant.

Division II. HETEROSPOROUS VASCULAR ACROGENS.

Plant producing two kinds of spores ; the larger ones (macrospores) developing a

prothallus with archegonia ; the smaller ones (microspores) producing antherozoids.

Order CXXIII. SELAGINELLE^.

Leafy plants, terrestrial or rooted in mud, never of great size ; the stems branching

or corm-like, and the leaves minute and arranged in four rows or subulate and
elongated. Sporangia one-celled, solitary, axillary or borne on the upper surface of

the leaf near its base and enwrapped by its margins, some containing macrospores

only and others only microspores.

1. SELAGINELLA, Beauvois.

Sporangia axillary, minute, subglobose, opening transversely ; some containing

usually 4 globose macrospores, others, which are smaller and more abundant, filled

with numerous microspores.— Moss-like plants with slender branching stems and

small leaves arranged in 4 or several ranks.

The number of species described is over 200, the greater part tropical. Many of them are very
elegant, and a few are common in consei-vatories.

* Leaves all alike, arranged in many ranks, those of thefruiting spikes ^-ranked,
hut otherwise like the rest.

1. S. mpestris, Spring. Stems prostrate or ascending, rather rigid, 2 to 12
inches long, vaguely or subpinnately branching : leaves glaucescent, closely imbri-
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cated and appressed, lanceolate, scarcely a line long, convex and grooved on the

back, bristle-tipped and ciliate : spikes strongly quadrangular ; macrosporangia

abundant, intermixed with the slightly smaller and more numerous microsporaugia.— Gray, Manual, 5 ed. 675, t. 20; Milde, Fil. Eur. et Atl. 260.

On dry rocks, especially in mountainous districts, not rare ; found in America, Europe, Asia
and Africa. It presents a variety of forms, stout and condensed, long and slender, witli tlie

bristly appendage of the leaves longer or shorter, etc. A cross-section of the stem shows a thick

layer of hrm dark tissue surrounding the vascular axis.

2. S. Oregana, Eaton, ?i. sp. Stems pendent, flaccid, 1 to G feet long, pinnately

much branched : leaves not glaucescent, loosely imbricated, scarcely a line loig,

linear-lanceolate, convex and grooved on the back, acute but not bristle-tipped,

sparsely spinulose-denticulate : spikes very slender ; macrosporangia scarce.

Hanging from branches in dense masses, in moist forests ; Port Orford, Lieut, (now General')

A. V. Kautz, 1855, and in Tilamook Valley, Mos. Summers, 1878. Very much softer than the
last, the spikes scarcely distinguishable from the sterile branchlets. The cross-section of the
stem is very unlike that of the last species, and shows a much softer and nearly colorless tissue.

As it has been found within a few miles of the boundary of the State, there is scarcely a doubt
that it will be discovered within its limits.

* * Leaves in four rows ; the lateral rows of larger leaves tlian the two upper
ones, the branches seemingly flattened.

3. S. Douglasii, Spring. Stems decumbent, 6 to 24 inches long, rooting at the

base of the branches ; branches 4 to 6 inches long, 2 - 3-pinnately divided : lateral

leaves a line long, obliquely oval, obtuse, faintly nerved ; upper leaves half as long,

oval but incurved and shortly apiculate ; both kinds sparingly ciliate at the base :

spikes terminal, quadrangular ; bracts cordate-acuminate. — Lycopodinm ovalifolntm.

Hook. & Grev. Ic. Fil. t. 177, Jiot Desv. L. Douylasii, Hook. & Grev. ; Hook. El.

Bor.-Am. ii. 268.

Oregon and Wasliington Territory, I)oagla.n, Hemphill, J. Howell, etc. Probably in Northern
California. This is flat-branched, like most of the species of the genus, and more like some tropi-

cal forms than any other of the northern sjiecies.

S. LEPIDOPHYLLA, Spring, from Lower California, Arizona, etc., is a nest-like ball when dry,

but when moistened expands and shows many pinnately compound branches disposed in a sjiiral

about a closely coiled central stem ; the leaves closely imbricated, ovate, obtuse, somewhat
scarious-margined, those of the upper rows scarcely smaller than the others. It is often called
" Resun-ection-plant," and may possibly occur in the southern counties.

S. Californica, Spring, was collected by Deppe in Lower California, and is not known within

the limits of the State. It is a small plant with erect 3 to 4 times dichotomOus branches, the

leaves in 4 rows ; lateral leaves unequally ovate, obtuse, nmcronulate, minutely denticulate on the

upper margin ; leaves of the intermediate rows five times smaller, ovate-oblong, subcordate and
entire.

2. ISOETES, Linn. Quillwort.

Eush-like aquatic or littoral plants with a short solid corm-like stem, and long

subulate cellular leaves, the bases of which are expanded and have thin stipule-like

infolded margins (the velum) which enclose large simple ovoid thin-walled sporocarps

or sporangia ; the outer ones containing large spheroid trivittate macrospores, and

those of the inner leaves filled with minute obliquely oblong and triangular micro-

spores.

Species very numerou.s, not less than 15 or 18 being known in the United States. Pending the

publication of a new monogi-aph by Dr. Engelmann, the following descriptions are taken from his

former writings.

1. I. Bolanderi, Engelm. Trunk [stem] deeply 2-lobed : leaves (5 to 20, 2 to

4|- inches long) 4-angled, slender, tapering to a very fine point, bright-green, soit,

epidermis-cells elongated, with stomata, but without peripheric bast-bundles : sporo-

carp mostly oblong, about a quarter or half covered by the velum, unspotted ; macro-
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spores (0.15 to 0.23 of a line wide) beset with minute points and wrinkles; micro-

spores (.013 to .015 of a line long) more or less papillose or spiuulose, deep brown. —
Amer. Naturalist, viii. 214.

Ponds and shallow lakes on the Sierra Nevada at 5,000 to 10,000 feet altitude, in several

places {Bolandcr) ; also near Yellowstone Lake, Parry.

2. I. pygmaea, Engelm. 1. c. Deeply submerged, having few (5 to 10) short

(J to 1 inch long) stout rapidly tapering dark-green leaves, with very short often

even square epidermis-cells, without stomata or bast-bundles : sporocarp circular witli

a very narrow velum ; macrospores (0.18 to 0.25 of a line wide) marked with smaller

and more regular, rarely confluent, rather sharp points; microspores (.012 to .014 of

a line long) brown, very minutely papillose or almost smooth.

In large patches in mud covering gravel, deeply submerged in running water, on the Mono
trail, eastern declivity of the Sierra Nevada, at 7,000 feet altitude, Bolander, 1866. Closely

allied to the last sjiecies, distinguished by its stout short leaves without stomata, the markings

of the larger macrospores, etc. ; in many respects near /. lacustris.

I. NuTTALLii, Al. Braun, a terrestrial species, with triangular leaves 3 to 7 inches long, having

numerous stomata, the oblong sporocarp entirely covered by the velum, and the macrospores

minutely verrucose, occurs in Oregon and is to be sought for in Northern California.

Order CXXIV. MARSILIACEiE.

Perennial plants rooted in mud, having a slender creeping rhizome and either

filiform or 4-parted long-petioled leaves ; the somewhat crustaceous several-celled

conceptacles borne ou peduncles which rise from the rhizome near the leaf-stalks

or are more or less consolidated with the latter, and contain both macrospores and

microspores.

The order consists of two genera of similar habit. In both the leaves or leaf-stalks are circinate

in vernation. The macrospores have a minute tenninal papilla, which produces a small prothal-

lus bearing a few archegonia, fertilized by antherozoids formed within the microspores.

1. MARSILIA, Linn.

Conceptacles or sporocarps ovoid or bean-shaped, composed of two vertical valves

having several transverse compartments or sori in each valve ; the sori composed of

both macrosporangia and microsporangia. The sporocarps are provided with a ring,

which is the outer part of the vertical dissepiment, and which at the opening of the

valves swells up and becomes a mucilaginous filament, tearing the sori from their

places within the valves. — Plants with peltately quadrifoliolate leaves on slender

petioles ; the sporocarps peduncled and rising either from the petiole or from the

rhizome at the base of the petiole.

About 50 species are known, of which 5 or 6 occur in the United States. The plants commonly
grow in mud under shallow water and have floating leaves, but are sometimes terrestrial. In

many species the sporocarp has two short teeth near its insertion on the peduncle.

1. "NL. vestita, Hook. & Grev. Leaflets broadly cuneate, usually hairy, entire,

2 to 7 lines long and broad
;
petioles 1 to 4 inches long : peduncles free from the

petiole ; sporocarps solitary, short-peduncled, about 2 lines long, very hairy when
young ; upper tooth longest, acute, straight or curved ; lower tooth obtuse, the sinus

between them rounded.— Ic. Fil. t. 159 ; Engelm. Amer. Journ. Sci. 2 ser. iii. 5b
;

Al. Braun, in Monatsb. Acad. Berlin, 1863, 423. M. villosa, Brackenridge, Ferns

of U. S. Expl. Exp. 340, as to the American plant.

Collected in California by Dr. Pickering, and in upland soil at Brownsville, Yuba County,
A. Wood; Oregon to Texas. M. mucronata, Al. Braun, is a form of this species with longer

peduncles and less hairy sporocarps.
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2. PILULARIA, Linn.

Sporocarps globose, longitudinally 2 - 4-celleJ, deliiscent from the apex ; the cells

with parietal placenta-like cushions bearing in the upper portion microspomngia,

and below these numerous sporangia containing solitary macrospores.— Plants with

a slender creeping rhizome and filiform leaves ; the sporocarps subsessile or peduncled

on the rhizome in the axils of the leaves.

Five species are known. They grow in the muddy borders of ponds and in occasionally inun-
dated places in America, Europe, Northern Africa and Australia.

1. P. Americana, Al. Braun. Leaves setiform, 1 inch long : sporocarps about

a line in diameter, attached by the side to a short descending peduncle, usually

3-celled ; macrospores in each cell 1 3 to 17, not constricted in the middle.— Monatsb.
Acad. Berlin, 1863, 435, and 1872, 666. Pilularia, Nuttall, Fl. Arkans. 140.

Near Santa Barbara {Mrs. Ellwood Cooper), May, 1879 ; Arkansas {NiUtall) ; also in Chili.

Less than half as large as the European P. globulifera, which has erect and regularly 4-celled

sporocarps.

Order CXXV. SALVINIACEiE.

Floating plants with a more or less elongated and sometimes branching axis bear-

ing apparently distichous leaves : conceptacles very soft and thin-walled, two or

more on a common stalk, 1-celled and having a central often branched receptacle

which bears either macrosporangia containing solitary macrospores, or microspo-

rangia containing numerous microspores.

The order consists of two genera, Salvinia, not represented in the United States, and Azolla,

having each but very few species. The order is often united with the last, under the name of

Rhizocarpeoe.

1. AZOLLA, Lam.

Small moss-like plants, the stems pinnately branched, covered with minute imbri-

cating 2-lobed leaves, and emitting rootlets on the under side. Conceptacles in pairs

beneath the stem, either both containing macrospores, or one of each kind : smaller

conceptacles acorn-shaped, containing at the base a single macrospore, and in the

upper part several corpuscles of unknown character. Larger conceptacles globose,

having a basal placenta which produces many pedicelled sporangia containing sev-

eral masses of microspores.

In a paper on Azolla Nilotica by Mettenius (in Plantas Tinneante) is found one of the best

attempts to explain the curious fructification of this genus. Four species are described.

1. A. Caroliniana, Willd. Plant 4 to 12 lines broad, much bmnched : leaves

with ovate lobes, inferior lobe reddish, superior one green with a reddish border

:

corpuscles three to each macrosporangium ; macrospores with a minutely granulate

surface : masses of microspores glochidiate.— Sp. PI. v. 541 ; Mettenius, Linnaea,

XX. 278, t. 3, fig. 9-15, and PI. Tinneanse, 53; Gray, Manual, 5 ed. 606, t. 14.

A. microphylla, Kaulf. Enum. 273.

Floating, commonly on quiet waters, not rare. Oregon to Arizona, eastwai"d to the Atlantic,

and southward to Brazil. An inconspicuous plant, looking like a purplish Hepatic moss.

A. Macjellanica is kept apart by Mettenius under the name oi A. filiculoides, Lam.
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Subclass II. CELLULAE ACROGENS.

Plants composed of cellular tissue only. Antheridia or archegonia, or toth, formed

upon the stem or branches of the plant itself, which is developed from the germi-

nating spore usually with the intervention of a filiform or conferva-like prothallus.

Order CXXVI. MUSCI.

Low and mostly cespitose or tufted plants, caulescent and with distinct sessile

simple mostly 1 -nerved leaves, alternate in several ranks or rarely distichous, the

stems bearing spore-cases which contain only simple spores and open usually by a

deciduous lid. Inflorescence dioecious, monoecious, or bisexual, involucrate and

mostly bud-like, terminal or lateral, the reproductive organs accompanied by jointed

filaments {paraphyses). Male flowers (involucre, when present, called the peri-

ffonium) of several (1 to 20) clavate persistent antheridia, opening by an apical

slit and discharging a mucous fluid filled with oval cells, each containing an anther-

izoid. Female flowers (the involucre termed the perichcetium) of 1 to 20 flask-like

arcliegonia (or pistillidia), each inclosing a nucleus and terminated by a funnel-

mouthed tube {style), usually but one becoming fertilized, when the enlarging nucleus

bursts the enveh)pe and elongates, the lower part forming a slender pedicel sheathed

by the base of the envelope {vagiiiule), the summit becoming a capsule bearing the

upper part of the archegonium as a calyptra. Capsule rarely indehiscent or dehis-

cing by 4 valves, usually opening by a lid (operctdum), which leaves the mouth of

the capsule naked or surrounded by a ring (peristome) of usually 16 teeth, distinct

or coherent by pairs or more or less divided, with or without a variously divided

inner ring, the base of the peristome often encircled by an elastic ring of cells

{annulus). The pedicel continues through the capsule as a columella, and is often

thickened under the base of the capsule, forming a coUum (or apophysis) or, if only

at one side, a struma. The calyptra either splits at one side (becoming cucullate, or

dimidiate if cleft to the apex), or remains entire and campanulate or mitre-shaped

(mitriform). The sporangium lines the cavity of the capsule and contains the spores,

which are formed by fours within mother-cells. Spores in germination producing a

confervoid branching prothallus, developing buds which become leafy stems. Propa-

gation also takes place by means of gemmce, or by detached leaf-buds, or by the

formation of a new prothallus from the roots or from the root-like hairs {rhizoids)

which often abound upon the stems.

An order of perhaps 150 genera and nearly 4,000 species, distributed over the entire globe, but

most abundantly in temperate and cooler regions. They love especially damp or shaded places,

and are found upon rocks, trees, the ground, or in running streams, each genus or species having

its peculiar preference. They vary much in size, from stems J of a line to 1 or 2 feet in length,

but in diameter only from 2^, to ^ of a line. The stem is composed of more or less elongated

and nan'ow cells, the outermost layers usually much thickened and of a bright red or reddish

color. It is occasionally stoloniferous at base, more frequently branching above and extending by
a series of vigorous lateral shoots or innovatiniis. Tiie leaves are formed usually of a simple layer

of cells, with commonly a medial vein or cosla, consisting of several layers. The tissue {nreolation)

of the blade is homogeneous in each layer, though the cells may vary much in form an<l size in

the same leaf, being usually larger and more elongated toward the base, as well as thinner and

destitute of chlorophyll. Cells which are placed end to end are said to be pi-osenchymaloas ; those
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which overlap at the ends are parenchymatous. Their outer surface may be smooth or produced
into simple or forked papillae. These characteristics of leaf-structure are largely relied upon in

the definition of the tribes, as well as frequently of genera and species. The systematic arrange-
ment of the mosses is still to some extent unsettled. The limits of genera vary very much with
different authorities, and the principles which govern their disposition vaiy as widely. In the
following arrangement, while adopting essentially the method developed by Schini])er most fully

in the second edition of his Synopsis Muscorum Europffiorum, his groupings are modified by a con-
solidation of some of the tribes, while less prominence is given to the numerous minor divisions

proposed by him. Under the last tribe Hiipncoe it has seemed advisable to deviate frequently

from his order. It has not been found always easy to express clearly and definitely the distinc-

tions which determine the several tribes and genera, but it is hoped that the key will in most
cases serve satisfactorily its intended purpose. The descriptions of the genera and species are

drawn almost wholly from ])ublished works, and are intended only as a temporary aid to the study
of the western species pending the publication of the more critical and authoritative Manual of

North American Mosses, by Messrs. Leo Lesquereux and Thomas P. James, which is now in

course of preparation. Acknowledgments are due to Mr. James for assistance in questionable
cases of synonymy, range, etc.

I. Capsule without operculum, dehiscing irregularly. Fruit terminal on the main stem.

Tribe I. PHASCEiE. Minute terrestrial plants, stemless and bud-like or with a short mostly
simple stem. Capsule rarely exserted, globose to ovate-oblong. Flowers monoecious or

sometimes bisexual.

Prothallus filamentose, persistent : leaves coarsely serrate or incised, the areolation loose and
uniform : columella none.

1. Ephemerum. Very minute, annual. Calyptra campanulate. Capsule globose-ovate, api-

culate, subsessile.

* * Prothallus not persistent : leaves entire or nearly so, the areolation narrower toward the
apex : columella present.

+- Leaves broadly lanceolate, crowded, more or less papillose.

2. Spbaerangium. Acaulescent, bud-like, with deeply concave subscarious leaves. Capsule
globose, not apiculate, immersed. Calyptra mitriform.

3. Phascum. Stouter, more caulescent. Leaves broadly lanceolate. Capsule subglobose to

ovate-oblong, apiculate. Calyptra cucullate.

+ +- Leaves narrowly lanceolate, the lower remote, not papillose, shining : stem at length
branching below the summit.

4. Pleuridium. Capsule ovate-globose, without coUum, apiculate, shortly pedicellate. Calyp-

tra cucullate. Male flowers axillary or hyfiogynons. .

5. Bruchia. Capsule ovate-oblong, with large thick coUum, rostellate, exserted. Calyptra
mitriform. Male flowers terminal, bud-like.

IL Capsule dehiscing by a deciduous operculum. Fruit terminal on the main stem or rarely

on short lateral branches.

Tribe IL POTTIE^E. Caulescent perennials (or annuals in Pottia), with the areolation

round-hexagonal above, mostly looser and hyaline and more rectangular at the base of the

leaves. Flowers bud-like. Calyptra cucullate (mitriform in a species of Pottia), long-

beaked. Capsule without collum, erect or nodding, on an exserted pedicel. Peristome

simple, of 16 teeth, entire or bifid or more or less completely divided, sometimes imperfectly

developed or wanting.

* Leaves alternate, -in several ranks.

-J- Peristome none (except in a species of Pottia) : capsule subglobose to oblong : operculum
obliquely rostrate or obtuse.

6. Gymnostomum. Low perennials, on rocks. Leaves lanceolate or linear-lanceolate, of

close firm texture, crenulate or subserrate. Capsule long-pedicellate, and conic opercu-

lum long-rostrate.

7. Pottia. Very small terrestrial annuals or biennials. Leaves soft, oblong or oblong-obovate,

rarely serrate. Capsule immei-sed or exserted, and the plano-convex or conic operculum
more or less rostrate or obtuse.

-»—s- Peristome-teeth entire or bifid at the apex or unequally cleft to or below the middle : cap-

sule more or less oblong or cylindrical, long-pedicellate : leaves lanceolate.

8. "Weissia Teeth entire or bifid at the apex only. Capsule oval or oblong, erect. Leaves
entire, involute and crisjied when dry.

9. Dicranum. Teeth unequally cleft to the middle. Capsule nodding or erect, often incurved.

Leaves frequently senate toward the apex, often large.
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-J- -}- Hf- Peristome-teeth dividing to the base, the usually filiform divisions mostly equal, wholly

distinct or more or less coherent in pairs. Capsule oblong or cylindrical, long-pedicellate.

++ Peristome without basilar membrane : leaves dull and papillose.

10. Ceratodon. Leaves lanceolate : ca])snle subcernuous, striate becoming sulcate. Teeth
cleft nearly to the base, the equal distinct divisions prominently jointed.

11. Didymodon. Leaves linear or linear-lanceolate. Capsule erect. Teeth short and fuga-

ceous, entire or cleft to the base into filiform divisions.

++ ++ Peristome upon a more or less produced basal membrane : capsule erect.

== Leaves smooth and shining.

12. Leptotrichum. Leaves lanceolate-subulate, not crisped when dry. Teeth equally or un-

equally cleft to the base, the divisions distinct or coherent. Basal membrane narrow.

= = Leaves dull and papillose.

13. Trichostomum. Leaves linear or lanceolate, mostly acuminate. Teeth often imperfect,

eciually divided, the filiform divisions rarely wholly distinct, erect or slightly twisted.

14. Desmatodon. Leaves soft, broader ovate- or obovate-oblong, obtuse or obtusish. Teeth as

in the last, rather short and subulate, incurved when dry.

15. BarbuleL Leaves various. Filiform divisions distinct, mostly very long and twisted.

* * Leaves opposite, distichous.

16. Fissidens. Leaves infolded at base, ec^uitant (a dorsal wing produced into a vertical blade).

Capsule oval or oblong, cernuous. Teeth as in Dicrauum, filiform-lanceolate, horizon-

tally inflexed when dry.

17. Distlchium. Leaves subulate-setaceous, spreading, shining. Capsule oblong or cylindrical,

erect or nodding. Teeth subentire or bifid.

Tribe III. GRIMMIEiE. Caulescent perennials, with dull leaves in several ranks, the areo-

lation minutely round-hexagonal or punctate above, and hexagonal or linear and often

sinuous at base. Flowers bud-like. Calyptra mostly mitriform, smooth or sulcate and
often hairy. Capsule erect or sometimes nodding, pedicellate, usually regular. Peristome

single or double, or sometimes none ; teeth 4, 8 or 16, entire or more or less bifid, usually

flattened ; cilia alternate with them when present.

* Peristome none.

+- Leaves nerveless, hyaline at the apex : capsule not striate nor apophysate.

18. Hedvrigia. Cai^sule globose, immersed. Calyptra mitriform, covering only the convex or

umbonate operculum.
19. Braunia. Capsule long-pedicellate, turbinate. Calyptra cucuUate, covering the capsule.

Operculum conic, obtuse.

+- +- Leaves costate, not hyaline at the apex : capsule 8-striate, with obconic coUum.

20. Zygodon. Capsule scarcely exserted, ovate, becoming urceolate. Calyptra cucullate, cov-

ering the obliquely short-beaked operculum.

* * False peristome of four rigid triquetrous entire teeth.

21. Tetraphis. Capsule cylindric, long-pedicelled. Calyptra mitriform, naked, irregularly sul-

cate. Leaves ovate-lanceolate, costate.

* * * Peristome single, purple or orange, of 16 distinct teeth, entire or more or less deeply cleft,

often perforated : capsule rarely striate or sulcate.

+- Calyptra not plicate nor hairy.

22. Grimmia. Low, growing in circular more or less compact tufts. Leaves often setosely

tijjped. Calyptra lobed-mitriform or cucullate, smooth. Operculum obtuse or shortly

beaked. Capsule erect or nodding, innnersed or shortly exserted.

23. Rhacomitrium. Taller, cespitose. Leaves often denticulate-acuminate. Calyptra lobed-

mitriform, rough-beaked. Operculum narrow, mostly aciculate-beaked. Capsule erect,

usually long-pedicellate.

-f- +- Calyptra lobed-mitriform, plicate.

24. Ptychomitrium. Rather tall, tufted. Leaves linear-lanceolate, denticulate above. Cap-

sule erect, long-pedicellate, with aciculate operculum.

4: « « « Peristome double or single, or rarely none (in Encalypta), usually pale, of 16 entire

teeth, not perforated, often in pairs : capsule mostly striate and at length sulcate, erect :

calyptra large, mitriform or campanulate, often hairy.

25. Orthotrichum. Calyptra campanulate, plicate. Capsule immersed or exserted, apophysate.

Operculum short-conic. Teeth mostlj' in pairs, usually refiexed when dry, with often

8 or 16 inner cilia.

26. Ihicalypta. Calyptra long-cylindric, rostrate, not plicate. Capsule long-pedicelled, with-

out coUum. Operculum long-beaked. Peristome single or none.
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TiiiBE IV. FUNARTEiE. Annuals or perennials, mostly terrestrial, with soft sinooth ])ale

costate leaves, eoniposetl of large thin-walled hexagonal or oblong-rhombic parenchyma-
tous cells. Flowers terminal, the male discoid or capitate. Calyptra conic or mitril'orm

or vesiculfir-cucullate, naked, not plicate. Capsule apophysate, long-pedicellate, erect and
regular or nodding and gibbous. Peristome of 16 teeth, distinct or in pairs, or none

;

cilia opi)Osite them when present.

* Cajisule erecc, regular, upon a long-obconic or greatly dilated apophysis : peristome single,

reflexed when dry : calyptra mitriform or conic.

27. Tayloria CoUum long-obconic. Calyptra mitriform, cleft at one side. Teeth distinct,

divided, narrow, reflexed-spreading when dry. Perennials.

28. Splachnum. A[)ophysis at length greatly enlarged, subglobose to umbrella-shaped.
Calyptra conic, small. Teeth lanceolate, in pairs, closely reflexed when dry. Annuals.

* * Calyptra vesicular, lobed at base or cucullate, long-beaked : capsule pyrifonn with an
obconic collum, erect and regular, or more or less declined and gibbous ; operculum flat-convex

to convex-conic : peristome none, single, or double. Annuals.

29. Physcomitriuxn. Calyptra 5-lobed at base. Capsule erect. Peristome none.

30. Entosthodon. Calyptra cucullate. Capsule erect. Peristome of 16 short horizontal teeth.

31. Funaria. Calyptra cucullate. Capsule more or less nodding. Peristome of 16 oblique
teeth and 16 cilia opposite them.

Tkibk V. BRYE^'E. Perennials, on the ground or rocks. Leaves with the somewhat uniform
areolation wholly parenchymatous, or at least at base. Male flowers discoid or bud-like.
Calyptra naked, cucullate, narrow, fugacious. Capsule pyrifonn or oblong, or subspherical
(in Bartramia), rarely erect, annulate. Operculum convex or depressed-conic, rarely short-
rostellate. Peristome double (sometimes single in Bartramia).

* Leaves smooth : capsule not striate nor plicate, oblong or pyriform : |ieristome of 16 outer teeth

and an inner membrane bearing as many alternate carinate or divided processes.

+- Inner membrane reaching to the middle of the long-lanceolate teeth, and bearing 16 carinate

jointed processes, often more or less dehiscent, and usually with ciliolie in the intervals :

leaves often bordered.

32. Leptobryum. Stem simple or innovating at base. Leaves linear-setaceous, with linear-

rhombic areolation, not bordered. Capsule ovate-pyriform ; sporangium small, stipitate.

33. Bryum. Stems innovating sparingly, mostly at the summit. Leaves usually ovate or

lanceolate, with rather large rhombic areolation. Capsule pyriform or oblong, with
obconic collum. Paraphyses of male flowers filiform.

34. Mnium. Larger, mostly innovating near the base, and often stoloniferous. Leaves broad,
with usually spinulose-serrate thickened border and large round-hexagonal areolation.

Capsule oval or oblong with short collum. Paraphyses clavate.

+- +- Inner membrane reaching to the middle of the lanceolate teeth, the processes divided into

4 nodose-filiform cilia coherent at the apex ; ciliolje none : leaves not bordered.

35. Timmia. Innovations at the summit. Leaves long-lanceolate, with minute round-hexagonal
areolation. Capsule oblong-oval with small collum.

-I—H H(- Inner membrane short, bearing 16 carinate processes much longer than the short obtuse

outer teeth ; ciliolte none : leaves not bordered.

36. Meesea. Leaves narrowly lanceolate, obtuse, with minute hexagonal-rectangular areolation.

Capsule pyriform, incurved. Paraphy.ses clavate.

* * Leaves papillose, not bordered, lanceolate : capsule striate, at length plicate : peristome as in

the Bryum gi'oup, I'arely simple : innovations at the summit.

37. Aulacomnium. Leaves with gianular dot-like areolation. Capsule nodding, oblong with

distinct collum. Inner teeth of peristome dehiscent ; ciliolte (2 or 3) present.

38. Bartramia. Leaves papillose both sides. Capsule globose. Inner teeth divided, the seg-

ments divergent, with imperfect ciliolse, or the inner peristome wanting.

Teibe VI. POLYTRICHE^. Terrestrial rhizomatous perennials, of firm texture. I>eaves

narrow, more or less rigid and serrate, with <lense round-hexagonal areolation, the dilated

costa lamellate above. Flowers mostly dioecious, the male discoid and j)rolifei'ous.

Calyptra cucullate, subspinulose or hairy. Capsule long-jiedicelled ; annulus none. Peri-

stome simple, of 32 or 64 short solid obtuse ligulate incurved teeth, adherent at top to a

membrane closing the orifice of the capsule.

* Capsule terete, not <listinctly apophysate : teeth 32.

39. Catharinea. Leaves wth a thickened narrow border, the narrow costa 2 - 6-lamellate.

Calyptra naked, spinulose at apex. Capsule cylindrical or oblong, slightly arcuate.

40. Oligotrichum. Leaves not bordered, remotely serrulate, the dilated costa with numerous

lamellue. Calyptra sparingly villous with erect hairs. Capsule erect, ovate-oblong.
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41. Pogouatum. Calyptra copiously villous, the hairs attached to the apex and coveiing the

capsule. Otherwise as the last.

* * Capsule distinctly apophysate, 4-angled ; teeth 64.

42. Polytrichum. Calyptra and rigid leaves as in Pogmatum. Capsule quadrangular-ovate

or -oblong, separated by a stoniatose baud from a discoid or subglobose apophysis.

Tribe "VII. BlIXBAUMIiE. Minute nearly acaulescent annuals or biennials, on the ground

or rotting wood. Calyptra conic or cylindric-canipanulate. Capsule large, strongly

gibbous-ventricose. Peristome double, the outer rudimentary or of one or more rows of

small more or less i)erfect teeth, the inner a 16- or 32-plicate membrane twisted into a cone.

43. Busbaumia. Capsule oblique, obliquely flattened above, long-pedicelled. Inner peristome

3"2-plicate.

Ill, Capsule dehiscent by an operculum. Flowers all axillary, bud-like. Perennials.

Tribe VIII. FONTINALEiE. Floating, slender. Leaves 3-ranked, smooth, with narrow

linear or rhombic areolation. Floweis di(jecious
;
perichajtium elongated. Calyptra conic

or cucuUate. Capsule immersed or exserted, erect, ovate to cylindrical ; oi)erculuni

conic ; annulus none. Peristome double, of 16 linear teeth, in pairs, and as many alternate

cilia more or less united bj' crossbars.

44. Fontinalis. Leaves nerveless, ovate or ovate-lanceolate ; areolation linear-rhombic. Cap-

sule sessile, immersed. Teeth coherent at the ai)ex, hygroscopic ; the inner cilia form-

ing a more or less perfectly tessellated cone.

45. Dicheiyma. Leaves narrow, falcate, folded, costate : areolation rliombic. Capsule pedi-

cellate. Teeth dehiscing, scarcely hygroscopic ; cilia united or free.

Tribe VIII. HYPNE/E. Creeping on the ground, trees or rocks, the erect or ascending or

pendulous secondary stems branching irregularly, fasciculately, or pinnately. Leaves

several-ranked, mostly broad, usually more or less imperfectly costate or bicostate ; areola-

tion various. Calyptra usually cucullate and naked. Peristome double, as in Mniuvi,

with or without ciliohe and the basal membrane often narrow, or the inner peristome rarely

wanting (in Fahronia).

* Capsule symmetrical, mostly erect : areolation parenchymatous.

+- Stems irregularly or fasciculately branched : capsule long-pedicelled : leaves smooth and
shining (except in n. 49, 50), com[)lanate in n. 47.

++ Areolation very loose : flowers moncecious.

46. Fabrouia. Minute. Leaves not complanate, ovate-lanceolate, filiform-acuminate, dentate

or ciliate, obsoletely costate. Calyptra cucullate. Capsule erect, subspherical. Peri-

stome simple.

47. Hookeria. Prostrate, succulent. Leaves complanate, ovate or rounded, nerveless or bi-

costate. Calyptra conic-mitriform. Capsule cernuous or horizontal. Peristome double,

without ciliolse.

++ ++ Areolation narrow or linear : flowers dioecious.

48. Pterogonium. Branches arcuate when dry. Leaves bicostate at base. Calyptra slightly

hairy. Processes half as long as the teeth, on a broad membrane : ciliolae none.

49. Pterigynandrum. More or less prostrate. Leaves rough-papillose on the back. Peri-

tome-teeth remotely jointed, the processes imperfect and ciliolte none.

4+ ++ ++ Areolation minute and punctiform: leaves densely papillose both sides: flowers dioecious.

50. Anomodon. Stems ascending or erect. Leaves costate. Processes shorter than the teeth,

without ciliolte.

-f- +- Stems pinnately or Inpinnately branched : flowers dioecious.

+1- Capsule very shortly pedicellate: leaves smooth and shining; areolation narrow or linear.

Secondary stems erect, ascending, or pendulous.

51. Neckera. Leaves complanate, scarious, ovate-lanceolate, scarcely costate. Processes as

long as the teeth ; ciliohB none.

52. Antitrichia. Leaves not complanate, ovate-acuminate, costate to the middle. Processes

shorter, fugacious.

+t ++ Capsule short- or long-pedicellate : leaves smooth or papillose ; areolation oval-rhombic or

punctiform.

53. Alsiai. Branching stems often circinate when dry. Processes shorter than the teeth, with

or without ciliola?.

* * Capsule unsymmetrical, long-pedicelled, more or less cernuous : ciliolse present : areolation

mostly narrow or linear.

54. Hypnum. Leaves mostly smooth and shining, rarely complanate, often secund.
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1. EPHEMERUM, Hanipe.

Very minute gregarious annuals, on bare damp earth ; filamentous prothallus per-

sistent, erect and much branched ; stem very short, simple. Leaves soft, ovate to

oblong-lanceolate, coarsely serrate or incised ; areolation loose, rhombic-hexagonal.

Male plants near the base of the somewhat larger female and upon the same prothal-

lus, of 3 or 4 leaves and bud-like, with a few minute oblong antheridia, deciduous

at maturity. Calyptra thin, campanulate, incised at base. Capsule immersed or

emergent, subsessile, acuminate-ovate or globose, without columella. Spores not

many, large, reniform.

Eight species are found iu Europe aud North America.

1. E. serratum, Hampe. Prothallus deep green, dense and velvety : stem with
long rootlets : lower leaves ovate, acuminate, ecostate, much smaller than the long-

lanceolate upper ones ; teeth usually spreading or recurved : capsule subglobose,

shortly acuminate, brownish purple, shining: spores 50 to 100, ferruginous.

—

Bruch & Schimp. Bryol. Eur. t. 1 ; Schimp, Syn. 2 ed. t. 1. Phascum serratum,

Schreb. Phase. 9, t. 2 ; Wilson, Bryol. Brit. t. 5 ; Sulliv. in Gray's Manual, 2 ed. 614,

In fields and meadows, Mission Dolores (Bolander) ; also in the Atlantic States and throughout
Europe.

2. SPHiERANGIUM, Schimp.

With nearly the habit of E2yhemerum, the prothallus often absent : leaves of

firmer texture, imbricate, ovate to ovate-oblong or obovate, concave or carinate, cos-

tate, minutely papillose toward the apex and the areolation closer than below

;

chlorophyll scanty or wanting. Calyptra minute, mitriform, irregularly circumscis-

sile at base, very fugaceous. Capsule immersed, erect on a short pedicel or subpen-

dulous, globose, shining, brownish-orange; columella present, thickish. Spores

subglobose.— Acaulov, Muell.

Four species are known, two of Europe and the Atlantic States, one Texan, and one Australian.

1. S. muticum, Schimp. Bud-like, the fruiting plant oblong-conical, pale or

brownish : lower leaves ovate-acuminate, more or less recurved, the middle ovate-

oblong, recurved-acuminate, not carinate, mucronate with the excurrent costa, the

upper 2 (or 3) infolding each other, often deeply erose at the apex, 3 times longer

than the erect orange-colored capsule. — Syn. Muse. Eur. 2 ed. 13, t. 1 ; Bruch &
Schimp. Bryol. Eur. t. 4. Phasctim muticum, Schreb. Phase. 8, t. 1, fig. 11, 12.

Acaulon muticum, Muell. ; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 32.

At Mission Dolores, with the last (Bolander) ; Atlantic States, Euroj)e and South Africa.

S. TRIQUETRUM, Schimp., if it occurs in California, may be distinguished by its 3-ranked cari-

nate leaves, the perichsetial always 3, and the capsule horizontal upon the curved pedicel. The
Atlantic States form is said to be intermediate between the two.

3. PHASCUM, Linn.

Stouter than the preceding, rarely annual and usually reproduced from the base,

growing on the ground, the prothallus soon disappearing. Stem simple or 2 - 3-

parted. Leaves rather firm, costate, broadly lanceolate, entire ; areolation below

loose, oblong and hyaline, minutely subquadrate and chlorophyllose aboVe. Male

flowers at the base of the stem or branches, with 1 to several perigonial leaves.

Calyptra cucullate. Capsule shortly pedicellate, subglobose to ovate-oblong, apicu-

late or beaked, with free sporangium and persistent columella. Spores smaller.
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Only the following species are found in America, both also Euroitean ; other species belong to

the Old World. The genus approaches Pottia, except in the want of an operculum.

1. P. CUSpidatum, Schreb. Densely clustered; stems simple or somewhat
branched, about 2 lines high : leaves densely crowded at least above, oblong-lanceo-

late and long-acuminate, cuspidate with the excurrent costa, carinate-concave, the

margin subrevolute below, more or less papillose on the back toward the apex : male

flower with one perigonial leaf : capsule immersed, globose or rarely ovate, shortly

and obtusely apiculate, chestnut-colored.— Bruch & Schimp. Eryol. Eur. t. 5

;

Schimp. Syn. Muse. 2 ed. 16, t. 1 ; Sulliv. in Gray's Manual, 2 ed. 615, t. 1.

At Mission Dolores, with the preceding {Bnkindcr) ; common in the Atlantic States and through-

out Europe, and in most temperate regions, in various forms.

2. P. bryoides, Dickson. Cespitose; stems 2|^ to 5 lines high, simple or

branched, at length decumbent and reproduced from the base : lower leaves minute

and remote, the upper much larger, connivent or .somewhat spreading, oblong- to long-

lanceolate, concave, cuspidate : male flower terminal, becoming apparently axillary :

capsule emergent or wholly exserted, erect upon a straight pedicel, oval to oblong-

elliptical with an oblique blunt beak, brown, dull.— Eruch & Schimp. 1. c, t. 6

;

iJerkeley, I>rit. Moss. t. 24, tig. 8.

Var. piliferum, Schimp. Leaves shorter, piliferous : capsule ovate, on a shorter

pedicel. — Syn. Muse. 2 ed. 19.

South side of Oakland Hills (Bolander), the variety ; also European.

4. PLEURIDIUM, Bridel.

Annuals or the stem at length decumbent and producing innovations or flagelli-

form branches below the apex. Leaves lanceolate or lance-subulate, shining, firmly

costate, remotely and obtusely serrate toward the apex, the areolation oblong-hex-

agonal below, narrower above. Inflorescence monoecious or bisexual. Calyptra small,

cucullate. Capsule immersed or exserted upon a short pedicel, becoming lateral after

the branching of the stem, ovate-globose or ovate, shortly apiculate, smooth and

shining.— Astomum, Hampe.

Ten species are described, three European, three North American, the rest of the southern
hemisphere.

L P. subulatuxn, Bruch & Schimp. Stem 1 to 3 lines high, rarely branched :

upper leaves crowded, erect-spreading and somewhat secund, much exceeding the

capsule, lance-subulate and subsetaceous, not carinate, the broadish costa ceasing

near the obsoletely serrate apex : antheridia naked in the axils of the perichaetial

leaves : capsule ovate-globose, pale brown.— Bryol. Eur. t. 9. Phascitm subulatum,

Linn. ; Hedw. Muse. Frond, i. 93, t. 35 ; Engl. Bot. t. 2177; Wilson, Bryol. Brit.

t. 5 ; Austin, Torr. Bot. Bull. vi. 142.

Var. Stem stoloniferous : leaves broader at base, more convolute, and smooth
upon the back ; the inner perichsetial leaves not narrower, more abruptly contracted,

— P. snbtdatum, Lesq. in Trans. Am. Phil. Soc. xiii. 2, and Mem. Calif. Acad. i. 5
;

Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 39, in part. P. stramineum, Lesq.

;

Austin, 1. c.

The variety at San Rafael, by ditches and on dry hills, Bolander. Intermediate between the
typical European P. suhuJatum and the Atlantic States form (also referred to it by SuUivant),
which Austin has distinguished as P. RavenelUi.

5. BRUCHIA, Schwaegr.

Cespitose or densely clustered, with the habit of Pleuridium: stems simple or

sparingly branched : leaves shining, the lower minute and remote, the upper crowded



360 MUSCI. , Bruchia.

and much larger, lanceolate-subulate, with excurrent costa; areolation rectangular

below, narrower above : inflorescence monoecious, the male flowers terminal upon

special branches, with open perigonium : capsule exserted, ovate with a large solid

collum, beaked : calyptra mitriform, lobed or lacerate at base.

Five species are found in the Atlantic States, two in Europe, and several others in South
America and Southern Africa.

1. B. Bolanderi, Lesq. Stems clustered, simple, scarcely a line long: leaves

pale green, erect-spreading, shortly subulate above the lanceolate base, the costa

ceasuig at the obscurely serrulate apex
;
pericha^tial leaves broader, nearly tubular,

the outer shortly acuminate, the inner lanceolate-subulate, erect, twice or thrice

longer than the cauline ; inner perigonial leaves brownish, ovate-lanceolate, acute,

obsoletely nerved : calyptra lobed at base : capsule erect or nearly so upon a stout

pedicel 2 to 4 lines long, greenish, narrowly oblong with a straight pale beak, upon
an elongated pale green collum.— Mem. Calif. Acad. i. 5 ; SuUiv. Icon. Muse.
Suppl. 23, t. 14.

Near the Mariposa Grove and at Westfall's Meadow, Bolander. Resembling the European B.
Vogesiaca, Schwaegr.

6. GYMNOSTOMUM, Hedw.

Low slender cespitose perennials, on rocks ; stems 2 — 3-dichotomous. Leaves in

several ranks, lanceolate to linear, with prominent costa and minute quadrate areo-

lation, larger and hyaline at base. Inflorescence monoecious or dioecious, the male

terminal and bud-like. Calyptra cucullate, deeply cleft, long-beaked. Capsule

erect upon a rather long pedicel, elliptic-ovate or subglobose, with long-beaked oper-

culum, annulate (our species), but without peristome.

Three s)>eeies are European and North American, with single species in South America and Africa.

Diffeiing from Weissia only in the want of a peristome, and referred to it by Mueller and Mitten.

1. G. calcareum, Nees & Homsch. Very densely cespitose, 2 to 10 lines high,

bright green above, ferruginous below : leaves erect-spreading, linear or linear-lanceo-

late, somewhat obtuse, minutely serrulate : calyptra very narrow : capsule oblong

upon a pale straw-colored pedicel, subcylindrical when empty, pale brownish with

a red orifice ; operculum conic with acute or subulate beak ; annulus persistent.—
Bryol. Germ. 153, t. 10; Bruch & Schimp. Bryol. Eur. t. 32.

Var. perpusillum, Sulliv. Very small, with erect ovate-lanceolate crenulate

leaves, and oval-pyriform capsule.— Pacif. R. Eep. iv. 185.

On clayey soil near San Francisco, Bigelow ; the variety. The typical form was found at Lake
Winnipeg by Drummond, and is common in Europe.

G. CURVIROSTRUM, Hedw. (Muse. Frond, ii. 68, t. 24 ; Bruch & Schimp. 1. c, t. 35, 36), was
collected by Bigefow at Leroux Springs at the base of the San Fraiicisco Mountains, Arizona. It

is taller (^ to 4 inches high) and very much branched, with lanceolate acute and often subserrate

leaves : capsule ovate to subspherical, brown .and shining, with a broadly conic operculum produced
into a long oblique slender beak and long persistent upon the prominent columella.

7. POTTIA, Ehrh.

Small terrestrial annuals or biennials. Leaves in several ranks, soft, dull, smooth

or papillose, oblong to oblong-obovate, acuminate, the excurrent costa sometimes

lamellate on the upper side ; areolation looser and hyaline at base. Flowers monoe-

cious, the male axillary, bud-like or naked. Calyptra smooth, cucullate or rarely

mitriform. Capsule erect, immersed or exserted, ovate-oblong or truncate-obovate,

with depressed-conic obliquely rostrate or obtuse operculum. Peristome none or

rudimentary, rarely of 16 entire or bifid teeth. — Anacalypta, Roehl.
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A genus of about 40 species, 13 European. Nearly allied to the Barhula group, with which it

is sometimes united.

* Peristome none or rudiynentary.

-K- Leaves lamellate on the upper side of the costa, which termitiates in a long

seta.

1. P. cavifolia, Ehrh. Leaves erect-spreading and subimbricate, obovate-oblong,

strongly concave, bearing 3 or 4 membranous lamellae on the costa : capsule emer-

gent or exserted upon a short pedicel (1 to 6 lines long), ovate to oblong; operculum

rather long-beaked ; annulus none.— Eruch & Schimp. Bryol. Eur. t. 118; Wilson,

Eryol. Erit, t. 7. Gymnostomum ovatum, Hedvv. Muse. Erond. i. 16, t. 6.

In ditches near Carson City ( Watson); Fort Colville, Washington Territory (Lijall); through-

out Europe and in the Andes. Very variable.

2. P. subsessilis, Eruch & Schimp. Eesembling the last : leaves obovate or

obovate-oblong, the costa bearing 2 to 4 thickened or membranaceous lamella; and
ending in a long white seta : calyptra oblique, campanulate, lobed at base : capsule

immersed upon a short straight pedicel, subglobose with a large flattened-couvex

rostellate operculum and very broad mouth. — Eryol. Eur. t. 117; SuUiv. & Lesq.

Muse. Am.-Bor. Exsicc. n. 92 (2 ed. n. 118). Schistidium subsessile, Bridel. Fha-

romitrium subsessile, Schimp. Syn. Muse. Eur. 2 ed. 150.

At Los Angeles (Bigclow) ; near Carson City, under sage-brush ( Watson) ; from the Rocky
Mountains of British America to Illinois and Texas. Also in South America and in Germany.
Separated generically by Schimper upon the character of the calyptra.

-I- -K- Costa naked, slightly or not at all excurrent.

3. P. minutula, Eruch & Schimp. Stems seldom a line long : leaves spread-

ing, becoming reddish, ovate- or oblong-lanceolate, with recurved margins and the

red costa slightly excurrent : antheridia naked in the axils of the perichaetium or

included within one or two perigonial leaves : capsule minute, on a reddish pedicel

a line or two long, truncate-ovate, with a large obtusely conical operculum.— Eryol.

Eur. t. 119; Wilson, h c. ; Sulliv, & Lesq. 1. c, n. 91 (2 ed. n. 117). Gymnosto-

mum minutulum, Schwaegr. Suppl. i. 25, t. 9.

At Los Angeles (Bigelow); through Europe and in Northern Africa.

4. P. truncata, Eruch & Schimp. Stems | to 6 lines high : leaves spreading,

obovate-oblong or subspatulate, shortly acuminate and usually mucronate with the

excurrent costa, concave at base and carinate above, the margins Hat : capsule trun-

cate-obovate, with an obliquely beaked flat-convex operculum deciduous with the

upper portion of the columella. — Eryol. Eur. t. 120 ; Wilson, 1. c. ; Sulliv. in Gray's

Man. 2 ed. 629, t. 2; Sulliv. & Lesq. 1. c, n. 90 (2 ed. n. 116). Gymnostomum
truncattim, Hedw. Muse. Frond, i. 13, t. 5.

Var. subcylindrica, Eruch & Schimp. Leaves ovate-lanceolate, the costa more
excurrent : capsule subcylindrical.

Wet meadows near Carson City ( Watson), the variety. New England to Pennsylvania, and
very common throughout Central Euro[)e.

5. P. Heimii, Eruch & Schimp. Somewhat taller and stouter : leaves flexuose-

spreading, the lower remote and broadly lanceolate, the upper crowded, oblong-

lanceolate, acute or acuminate, serrate at the apex, with flat margins and the reddish

costa ceasing at or below the apex : inflorescence polygamous : capsule reddish

brown, on a pedicel | to 1 inch long or less, truncate-obovate or oblong ; operculum

flat-convex, obliquely long-beaked, remaining attached to the columella. — Eryol.

Eur. t. 124 ; Wilson, 1. c. ; Eerkeley, Erit. Moss. t. 23, fig. 3 ; Sulliv. & Lesq. 1. c,

n. 115. Gymnostomum Heimii, Hedw. 1. c, i. 80, t. 30.

In ditches near Soda Springs on the Upper Tuolumne (Bolander); in the West Humboldt
Mountains, Nevada, and in the Wahsatch ( Watson); and in the Kocky Mountains from British

America to Colorado. Also in the Andes to Cape Horn, and in Europe.
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r. KrnioiN'osA (Barbnli rub.'ginosa, Mitten, Journ. Linn. Soc. viii. 27), collected by Dowjlas,
may be found in Northern California. It is a dicecious species, with spreading leaves, curved and
appressed when dry, the lower ovate, the upper subulate-lanceolate from an ovate decnrrent base,
acute with the costa reaching the thickish apex, margin recurved, areolation minute, rounded,
minutely papillose

;
peric-haetial leaves larger, erect, convolute, subulate-apiculate with excurrent

costa : capsule oval-cylindric, upon a red pedicel ; operculum conic, half as long as the capsule
;

annulus of a triple row of cells.

* * Peristome distinct. — Anacaltpta.

6. P. Starkeana, Muell. Closely resembling P. minutula, from which it is

distinguished by broader and comparatively shorter leaves, more shortly cuspidate
and with narrower and less distinct areolation, the oval capsule with a narrow per-

sistent annulus, and the pale or yellowish peristome of 16 obtuse or truncate 3-4-
jointed entire or cribrose teeth. — Syn. i. 547. Weissia Starkeana, Hedw. 1. c.

iii. 83, t. 34. Anacalypta Starkeana, Nees & Hornsch. ; Bruch & Schimp. Bryol.

Eur. t. 125; Wilson, 1. c, t. 14; Sulliv. & Lesq. 1. c, n. 119.

Mission Dolores, on clayey ground (Bolander); also European.

8. WEISSIA, Hedw.

Low cespitose perennials, dichotomously or fastigiately branched, on the ground

or on rocks. Leaves in 8 ranks, linear-lanceolate to oblong-subulate, costate ; areo-

lation minute, quadrate, at base rectangular and hyaline. Inflorescence monoecious,

terminal, bud-like. Calyptra cucullate, long-beaked. Capsule erect upon a rather

long pedicel, oval or oblong, with rostrate operculum, and peristome of 16 flat

lanceolate or truncate teeth, entire or bifid at the apex, transversely jointed and often

perforated.

A genus variously limited, represented by a single species in the Atlantic States, by 8 or 9 in
Europe, and most abundantly in South America.

* Perichcetial leaves not sheathing : teeth ofperistome somewhat irregular.

1. W. viridula, Bridel. Stems about half an inch high, nearly simple or

fastigiately branched, in bright green more or less crowded tufts : leaves linear-

lanceolate, flexuous-spreading, with very involute margins, crisped Mdien dry, the
costa slightly excurrent : capsule ovate to oblong, brown or reddish ; teeth very
variable, often rudimentary, reddish, 2-5-jointed. — Bruch & Schimp. Bryol. Eur.
t. 21 ; Sulliv. in Gray's Man. 2 ed. 618, t. 1. W. controversa, Hedw.; Wilson,
Bryol. Brit. t. 15.

Var. Capsule longer, ovate-cylindrical, regularly striate or plicate, green.— Lesq.

in Mem, Calif. Acad. i. 6.

On the ground at and around San Francisco, both forms, Bolander. A common and very
variable species, in the Atlantic States and throughout Europe, on roadsides and in fields and
meadows.

* * Perichcetium distinct, sheathing : teeth more perfect, lanceolate.— (Dicrano-

weissia, Lindb.)

2. TV. cirrhata, Hedw. Tufted, soft, the taller stems much branched, bright

green above, pale ferruginous below : leaves spreading, linear-lanceolate from an
oblong-ovate base, crisped when dry, the margins reflexed and costa rarely slightly

excurrent
;
perichaetial leaves broader and shorter, somewhat sheathing nearly to

the apex : capsule long-oblong, subcylindrical, pale brown with a small reddish

orifice, and a persistent annulus of 3 rows of cells : teeth narrowly linear-lanceolate,

entire, erect when dry, reddish purple, paler above.— Spec. 69, t. 12; Bruch «fe

Schimp. 1. c, t. 25 ; Wilson, 1. c, t. 15. Dicranoweissia cirrhata, Schimp.

Common in the redwoods and at the Big Tree groves, especially on burnt and decayed wood
(Bigelow, Bolander) ; Washington Territory and Oregon, Douglas, Lyall. Also European.
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W. CRisrULA, Hedw., ranges from tlic arctic regions to tlie mountains of Washington Territory,

Utah and Colorado, and may be expected on the high mountains of California. Slender, an inch
liigh or more, with lanceolate long-acuminate leaves, Hexuose-spreading or falcate-secund and
much crisped when dry : capsule on a tall twisted pedicel, with oljliepiely beaked operculum, no
annulus, and occasionally bitid teeth, the tips incurved when dry.— liruch & Schimp. 1. c, t. 26.

Dicranoweissia cris^Jida, Schimii.

9. DICBANUM, Hedw.

Dichotomously branched perennials, often large, on the ground, rocks, or rarely

trees. Leaves spreading or falcate-secund, long-lanceolate or lance-subulate, costate

;

areolation quadrate or linear-oblong, hyaline at base, and often enlarged and yellow-

ish at the basal angles
;
perichsetial leaves sheathing. Inflorescence dioecious or

monoecious, terminal and bud-like. Calyptra cucuUate. Capsule long-pedicellate,

nodding or rarely erect, symmetrical or incurved ; operculum large, long-beaked.

Peristome of 16 linear-lanceolate purple or deep orange teeth, unequally cleft to or

below the middle, the longer and shorter segments so alternating as to be in pairs.

There are 60 or more European species, half of which reappear in North America. The genus is

resolved by some authors into a tribe of half a dozen or more.

* Leaves dull, papillose above, crenulate-serrate at the apex, the minutely quad-

rate areolation not enlarged at the basal angles : calyptra inflated-cucullate

:

capsule strumous, with oblique operculum: monoecious. — § Cynodontium.

(
Cynodontium, Schimp.)

1. D. virens, Hedw. Stems often tall (3 inches high or less): leaves lanceolate-

subulate, half-sheathing at base, spreading, flexuose, smooth, entire or serrate :

capsule nodding, more or less incurved, brownish, not striate when dry ; annulus
narrow, persistent. — Muse. Frond, iii. 77, t. 32 ; Engl. Bot. t. 1462 ; Bruch & Schimp.
Bryol. Eur. t. 48; Wilson, Bryol. Brit. t. 17.

Var. serratum, Bruch & Schimp. Leaves coarsely toothed : capsule less strumous.

On the banks of cold streams in Tuolumne Caiion and Mono Pass, at 9,000 feet altitude

(Bolmider) ; Galton Mountains, Washington Territory, Lijall ; the variety. A form (var. Wahlen-
bcrqii) with narrower more Hexuose and strongly crisped leaves, the lower becoming dark-colored,
and with the more incurved capsule prominently strumous, occurs eastward. The typical form
is European, as well as the varieties.

D. POLYCAKPUM, Ehrh., a more slender species, with linear-lanceolate leaves papillose on both
sides and denticulate at base and apex, and with the erect or gibbously inclined capsule striate

when dry, was found by Lyall in the Cascade Mountains. It is common throughout Europe, and
occurs eastward. — Engl. Bot. t. 2269 ; Bruch & Schimp. 1. c, t. 47 ; Wilson, 1. c, t. 18.

* * Small : leaves smooth, more or less serrate above, pale, with oblong-hexagonal
areolation uniform at base: calyptra not inflated : capsule seldom strumous,
mostly nodding: dioscious.— § Dicranella. (Dicranella, Schimp.)

H— Leaves secund or somewhat so.

2. D. varium, Hedw. Stems densely clustered, 4 or 5 lines high : leaves

mostly spreading, lance-subulate and attenuate with slightly excurrent costa, entire

or obsoletely toothed at the apex : capsule nodding, ovate or oblong, somewhat
incurved, without annulus, red ; operculum large, shortly beaked : teeth large, deep
])urple, connivent into a convex cone. — Muse. Frond, ii. 93, t. 34 ; Bruch &
Schimp. 1. c, t. 57, 58; Wilson, 1. c, t. 17.

On i)erj}en(licular sandstone rocks, watei-ed by springs, near the Bay of San Francisco, Bolander.
A very common and variable species in the Atlantic States, usually on moist clay banks ; also in

Europe.

3. D. subulatum, Hedw. Stems loosely cespitose, 5 to 10 lines high : leaves

secund, somewhat falcate, long-subulate with a slender excurrent costa, entire,

shining, very narrowly areolate ; capsule nodding upon a red pedicel, gibbous,
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obsoletely striate, becoming sulcata, reddish brown and shining, with an annuhis of

2 rows of cells; operculum curved, attenuate-subulate: teeth small, incurved when
dry.— Spec. 128, t. 34; Bruch & Schimp. 1. c, t. GO; Wilson, 1. c, t. 18.

Borders of streamlets at foot of Mount Dana, at 8,000 to 10,000 feet altitude {Bolandcr) ; Gal-
ton Mountains (Lyall); Rocky Mountains (Drummond); White Mountains, New Hampshire,
and in alpine or subalpine localities in Europe.

4. D. heteromallum, Hedw. Somewhat larger, the simple or 2-parted stems
densely crowded : leaves bright green with a silky lustre, secund and somewhat
falcate, lanceolate-setaceous, the apex denticulate or nearly entire, tlie costa not
excurrent : capsule nodding or suberect upon a yellowish pedicel, obovate-oblong,

slightly curved, obsoletely striate, becoming plicate, with a very narrow annulus

;

operculum subulate : teeth bifid or 3-cleft. — Muse. Frond, i. 68, t. 26 ; Engl.

Bot. t. 1272; Bruch & Schimp, 1. c, t. 62 ; Wilson, 1. c, t. 18.

On ditch-sides in a bog near Redwood City (Bolandcr) ; Cascade Mountains, Lyall. Very com-
mon in the Atlantic States and throughout Europe.

D. ScHREBERi, Swartz. Frond about half an inch high or less, with squarrosely spreading lanceo-
late-subulate carinate leaves irregularly or obsoletelj'^ denticulate toward the apex, and tlie nodding
cajisule not striate and without annulus. — Hedw. Spec. 144, t. 33 ; Wilson, 1. c, t. 39 ; Bruch
& Schimp. 1. c, t. 53. Near Portland, Oregon, (Nevius) ; also European.

D. CKISPUM, Hedw., found by Lyall in the Galton Mountains, is monoecious, with very fliexuous

divaricately spreading long-subulate leaves, minutely toothed at the apex, and the erect capsule
obovate or ovate, striate and at length sulcate, with very narrow annulus ; operculum crenulate at
base. — Muse. Frond, ii. 91, t. 33 ; Bruch & Schimp. 1. c, t. 55 ; Wilson, 1. c, t. 17.

* * * Mostly Ifm/e and showy^ rooting at base or often the whole stem tomentose

with fine rhizoids: leaves rarely papillose; areolation linear-oblong, very
narrow at base, at the basal angles quadrate, enlarged or infiated, yellowish

and hyaline : our species dioecious.— § Dicranum proper.

i- Capsule erect, regular.

5. D. Strictum, Schleich. Densely cespitose, pale or yellowish-green : stems

tomentose : leaves erect-spreading, rather rigid and fragile, lance-subulate, the cells

at the angles much dilated and orange-colored : capsule soft and pale, ovate-elongated,

with very narrow annulus : teeth irregularly bifid, reddish orange. — Schwaegr.

Suppl. i. 188, t. 43; Bruch & Schimp. 1. c, t. 66.

On coniferous trees at Devil's Canon, Forest Hill (Bolander) ; Fort Colville, Washington Ter-

ritory, Lyall. Also European.

D. ALBICANS, Bruch & Schimp. (Bryol. Eur. t. 73), also of this group, was collected by
Douglas on the western coast. It may be known by its strict or subfalcate narrowly lanceolate

leaves, with a very broad costa and strongly incurved margins, yellowish-green, becoming whitish

when dry, the basal angles thin and loosely areolate : capsule oblong or long-cylindrical ; teeth

large, cleft to below the middle. On the ground, maturing fruit in the autumn ; in Europe and
the Caucasus, alpine or subalpine.

-I- -I— Cajisule nodding, incurved.

6. D. fuscescens, Turner. Cespitose ; stems covered with dense yellow

tomentum : leaves crowded at the summit, secund and flexuous, lanceolate-subulate,

serrate at the apex, deep or pale green, often brownish, the basal cells all dilated :

calyptra white : cai)sule broad-ovate, striate, sulcate vvlien dry ; annulus very

narrow ; operculum with a very long curved beak : teeth purple, 2 - 3-cleft.—
Muse. Hibern. 60, t. 5; Engl. Bot. t. 1597; Wilson, 1. c, t. 18. I), congestim.,

Bridel ; Bruch & Schimp. 1. c, t. 77.

In the redwoods (Bolandcr) ; Spokane River, Oregon (Pickering) ; Galton Mountains, Lyall.

Common in the Atlantic States, and in Europe on shaded rocks in the mountains ; fruiting in

early autumn.

7. D. SCoparium, Hedw. Loosely cespitose ; stems 2 to 4 inches liigh, with

white or rusty tomentum : leaves secund, falcate, rarely strict, linear-subulate,

sharply serrate, the costa sulcate on the back and toothed toward the apex, the basal
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cells somewhat sinuous, those at the angles larger and quadrate : capsule cylindrical,

somewhat arcuate, firm, without annulus, brownish upon a reddisli pedicel ; oper-

culum with a stout red beak as long as the capsule : teeth dark purple. — Muse.
Frond, ii, t. 8 ; Bruch & Schimp. 1. c, t. 74, 75 ; Sulliv. in Gray's Man. 2 ed. 622,

t. 2 ; Berkeley, Brit. Moss. t. 23, fig. 7.

Collected in Oregon {Pickering), and also iu California (^Bolandcr), a form with the leaves

scarcely denticulate. A very variable species, very common eastward and in Europe.

8. D. palustre, LaPyl. Loosely cespitose ; stems 3 or 4 inches long, slender,

tomentose to the summit : leaves spreading, very shining, linear-lanceolate, trans-

versely undulate above, serrate toward the apex upon the margin and back, with
slender costa vanishing below the apex : capsule oval-oblong upon a slender flexuous

pedicel, slightly incurved, distinctly striate ; annulus none : teeth as in the last.—
Bruch & Schimp. 1. c, t. 79 ; Wilson, 1. c, t. 18.

Var. Stems shorter : leaves narrower, scarcely undulate, ftvlcate-secund : capsule

longer, more slender, and more incurved. — Lesq. Mem. Calif, Acad. i. 7.

Eureka, Humboldt County (Bolandcr) ; Washington Territory (Lyall, Wood) ; the variety at

Deep Canon on the Klamath River, Brewer. The species is European, and has been collected in

Northern Ohio and in British America, growing in marshes.

D. MAJUs, Turner, was collected by Pickering at Port Discovery, Washington Territory. It

resembles D. scoparium, but with more slender stems, prostrate or ascending, and with very long
narrower deep green leaves : capsules several from the same perichtetium, green (at length black-
ish) upon shorter and paler pedicels. European. — Muse. Hib. 59, t. 4 ; Engl. Bot. t. 1408

;

Schwaegr. Suppl. t. 40 ; Bruch & Schimp. 1. c, t. 85 ; Wilson, 1, c, t. 18.

10. CERATODON, Bridel.

Slender densely cespitose perennials, on the ground, or rarely on rocks, fastigiately

branched. Leaves several-ranked, lanceolate, strongly costate, flexuose or rarely

strict when dry, dull, papillose or smoothish above, entire ; areolation minutely

quadrate, near the base looser, more hexagonal and hyaline. Inflorescence dioecious,

terminal: male flowers bud-like. Calyptra cucullate, Capsrtle slightly nodding,

oblong-cylindric, long-pedicellate, striate, deeply sulcate when dry, with broad

annulus; operculum conic, subrostrate. Peristome single, of 16 regular linear-

lanceolate teeth, equally cleft nearly to the base, papillose and prominently articu-

lated, strongly hygroscopic.

Three species are European, one of them cosmopolitan.

1. C. purpureus, Bridel. Tufts soft, reddish- to olive-green, 2 or 3 inches

high or less : leaves oblong-lanceolate, carinate, with recurved margins and excur-

rent costa, dull and smoothish : capsule purplish red and shining, upon a purple

pedicel, incurved and 4 - 5-angIed when dry : teeth purple, when dry spirally in-

curved.— Bruch & Schimp. Brvol. Eur. t. 189, 190; Sulliv. in Gray's Manual,
2 ed. t. 1 ; Sulliv. & Lesq. Musc.^Am.-Bor. Exsicc. n. 107" (2 ed. n. 160) ; Berkeley,

Brit. Moss. t. 23, flg. 5. Dicramim purpureum, Hedw. Spec. 36, t. 36. Didymodon
purpureus, Hook. & Tayl. Muse. Brit. 65, t. 20.

Var. xanthopus, Sulliv. & Lesqx. 1. c. Pedicels white.

Common in California (Bigelow, Brewer, Bolnnder) ; on wet rocks, Yosemite Valley (Bolnnder)

;

on dry rocks iu the Hot Spring Mountains, Nevada ( Watson) ; the variety on roots and stumps
of both species of Sequoia, Bolander. The most common and cosmopolitan of all mosses, growing
from the sea-level to high altitudes in the mountains, and from arctic regions to the tropics.

11. DIDYMODON, Hedw.

Branching cespitose perennials, rooting at the base of the branches. Leaves

linear-lanceolate, serrate and densely papillose at the apex, the areolation looser and
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hyaline at base. Calyptra long, cucullate. Capsule erect, long-pedicelled, long-

cylindric, with rostrate operculum and distinct annulus. Peristome of 16 rather

long flat linear-lanceolate fugacious teeth, subentire or more or less divided.

A genus variously understood and often included in Leptotrichum and Trichostomum. Schimper
refers to it about a dozen European species. It ditters from Trichostomum in its softer and more
papillose leaves and in the flattened teeth of the peristome without basal membrane.

1. D. rubellus, Bruch «& Schimp. Stems slender, ^ to 1 inch high, in loose

mats reddish-ferruginous below : leaves divaricately spreading, crisped when dry,

lanceolate and linear, concave and carinate, with revolute margins and papillose

both sides, the costa ceasing at the apex : male flowers naked in the axils of the

very thin sheathing perichsetial leaves : capsule long-cylindric to oblong or oval,

green becoming brownish ; annulus very fragile : teeth pale or reddish. — Bryol.

Eur. t. 185 ; Wilson, Bryol. Brit. t. 14 ; Sulliv. in Gray's Man. 2 ed. t. 2 ; Sulliv.

& Lesq. Muse. Am.-Bor. Exsicc. n. 106 (2 ed. n. 157).

Near Soda Springs, Tuolumne Caiion (Bolander) ; in the mountains of Nevada and in the Uin-
tas {Watson) ; in the Atlantic States, Eiuope and Africa. Very vaiiable.

2. D. cylindricus, Bruch & Schimp. Stems | to 1 inch high, forming loose

flat mats deep or yellowish green above, whitish below : leaves linear-lanceolate,

flexuose-spreading, crisped when dry, the flat margins subundulate and minutely
crenulate, costa slightly excurrent : capsule narrowly cylindrical, pale brown on a

yellowish pedicel, with subulate-beaked operculum, narrow persistent annulus, and
very fugacious peristome.— Bryol. Eur. t. 187; Wilson, Bryol. Brit. t. 33; Sulliv.

& Lesq. 1. c, n. 106" (2 ed. n. 158).

West Humboldt Mountains, Nevada ( Watson) ; in the Eastern States, Europe and India.

12, LEPTOTRICHUM, Hampe.

Slender cespitose perennials, terrestrial or on rocks. Leaves several-ranked, lance-

subulate, smooth and shining, not crisped when dry, the distinct areolation minute

and narrowly rectangular above, looser, more hexagonal and hyaline at base ; costa

mostly excurrent. Flowers monoecious or dioecious, terminal and bud-like or the

male axillary. Calyptra cucullate. Capsule erect on a long straight pedicel, ovate to

cylindrical ; operculum rostrate. Peristome of 16 rather long teeth cleft to the base,

or the filiform papillose slightly hygroscopic divisions more or less connate.

Closely allied to the following genus, with which it is often united. Eight species are Euro-

pean, five of them also North American ; ten others are South American.

1. Ii. Schimperi, Lesq. Stems low, 3 or 4 lines high, subsimple, yellowish

green : leaves spreading, flexuous or falcate-secund, long and narrowly subulate from

an ovate base, subdenticulate at the apex ; costa slender, excurrent : inflorescence

monoecious, the male flowers axillary, with large short and obtuse perigonial leaves
;

perichajtial leaves broadly clasping, long-attenuate : capsule brown, ovate-cylindrical,

upon a yellowish pedicel scarcely over an inch long ; operculum long-conic, dark

red : teeth pale yellow, filiform and smooth, upon an orange or reddish basilar mem-
brane thrice broader than the annulus : spores very large. — Mem. Calif. Acad. i. 9 ;

Sulliv. Icon. Muse. Suppl. 37, t. 24.

In the Coast Ranges, Mendocino County, Bolander. Resembling L. pallidum, Hampe, of the

Atlantic States and Europe.

L. FLEXICAULE, Hampe, of Europe, was collected by L%jnll in the Cascade Mountains of

Washington Territorj'. It is taller (1 to 3 inches), much branche<l and more densely cespitose,

with long-subulate leaves from a lanceolate base : inflorescence dicecious : capsule small, upon a

very slender reddish jiedicel ; teeth unecjual, .slender and fragile : sjjores very minute. — Tridio-

slomum flexJMule, Bruch & Schimp. Bryol. Eur. t. 180 ; Wilson, Bryol. Brit. 116, t. 42. Cyno-

dontium ftexicaulc, Schwaegr. Suppl. i. 113, t. 29.
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13. TRICHOSTOMUM, Smith.

Densely cespitose perennials, on the ground or rocks, fastigiately branched.

Leaves in several ranks, larger and more crowded above, dull and papillose, costate,

linear or lanceolate and mostly acuminate ; areolation minute and hexagonal-quadrate

above, looser and hyaline at base. Inflorescence dioecious or monoecious, terminal

and bud-like. Calyptra cucullate, smooth. Capsule erect (in our species), long-

pedicelled ; operculum rostrate. Peristome single, of 16 teeth upon a narrow basal

membrane, often imperfectly developed, equally 2-cleft to the base, but the filiform

divisions rarely wholly free, erect when dry or sometimes more or less twisted to the

right.

A genus variously limited ; according to Schimper's definition embracing 17 European species,

of which only the following are known to occur in North America.

1. T. tophaceum, Bridel. Stem erect and fastigiately branched, | to 1 inch

high : leaves spreading, deep green, soft, the upper gradually enlarged, linear-lance-

olate from an ovate base, obtuse or sometimes acute, minutely verrucose, the mar-

gins revolute, and costa ceasing below the apex : inflorescence dioecious : capsule

upon a rather short reddish pedicel, ovate to oblong, reddish brown ; operculum

obliquely beaked ; annulus none : teeth very variable, unequal and sometimes

imperfect, the divisions somewhat coherent, pale or reddish.— Bruch & Schimp.

Bryol. Eur. t. 175; Wilson, Bryol. Brit. t. 20; Sulliv. & Lesq. Muse. Am.-Bor.

Exsicc. 2 ed. n. 151.

In Cajon Pass (Bigelow) ; at Fort Point, and on wet limestone rocks near Ukiah City {Bolandcr) ;

European.

2. T. crispulum, Bruch. Densely cespitose, slender : leaves much larger

above, linear, twisted and involute when dry, very minutely papillose, mucronate
with the shortly excurrent costa : flowers dioecious : capside ovate or elliptic, irregu-

larly sulcate when dry ; annulus simple ; operculum long-beaked : teeth unequally

divided. — Regensb. Elora, xii, t. 4; Bruch & Schimp. 1. c, t. 173.

Guadalupe Island (Palmer); Europe.

3. T. anomalum, Schimp. Stems loosely tufted, | to 2 inches high : leaves

tufted and much larger above, linear, serrate at the apex, firm, somewhat twisted

and incurved when dry : inflorescence monoecious, the male flowers solitary or clus-

tered on short branchlets, with 6 to 9 perigonial leaves : capsule on a long flexuous

reddish pedicel, long-cylindric : peristome upon a narrow rusty basal membrane,
the long red-purple teeth twisted 2 or 3 times to the right. — Barbula aiiomala,

Bruch & Schimp. I.e., t. 169. T. cornicidatum, Schwaegr. Suppl. ii. 75, t. 118;
Sulliv. in Pacif. R. Rep. iv. 185.

Collected near San Francisco (Bigelow), and in Oakland Canon (Bolander) ; also by Coulter,

but locality uncertain, and on Vancouver Island by Lyall.

4. T. flexipes, Bruch & Schimp. Stems 2 or 3 lines high, branching : leaves

much larger above, lineai', acuminate, serrate at the apex, with a white shining

costa : inflorescence dioecious : capsule upon a straight or strongly flexuous pedicel,

narrowly oblong, with a broad annulus : teeth of the peristome strict. — Bryol.

Eur. t. 171. T. crassinerve, Hampe, Linnaea, xxx. 456.

Common on shaded ground and decaying trunks, from San Francisco to Mendocino County,
Bigelow, Bauer, Bolander. Also European.

T. CoLOiiAnENsE, Austin, Coult. Bot. Gazette, ii. 90, is based upon specimens from Yosemite
Valley without fruit, and the genus therefore undeterminable. The specific name is moreover a
misnomer, as the plant is not known from Colorado. It is described as 2 or 3 lines high, with
long-linear convolute leaves, with flat margins and incurved above, and a short remarkably slen-

der costa.
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14. DESMATODON, Bridel.

Closely allied to Trichostomum, from which it is separated by broader ovate- or

obovate-oblong and usually obtuse or obtusish leaves ; teeth of the peristome simi-

lar, rather short and subulate, somewhat incurved or loosely twisted when dry : low,

soft, sparingly branched : inflorescence monoecious, the male flowers terminal and

axiUary : capsule erect in our species.

A small genus of five European species (four of which are also American), and five peculiar to

North America.

1. D. latifolius, Bridel. Stems | to rarely 1 inch high : leaves deep green,

paler with age, more or less spreading, incurved or somewhat twisted when dry,

ovate-oblong, acuminate, carinate-concave with revolute margins, the costa excurrent

or ceasing below the apex : capsule oblong-cylindric, brownish becoming chestnut-

colored, covered to the base by the whitish calyptra ; operculum with an oblique

blunt beak : divisions of the teeth distinct or rarely somewhat connate, strongly

papillose, pale red, incurved on drying. — Bruch & Schimp. Bryol. Eur. t. 1 29,

130; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 122. Dicranum latifolium,

Hedw. :Musc. Frond, i. 89, t. 33.

Var. muticus, Bridel. Stem taller, more slender and branched : leaves more
obtuse : capsule deep purple.

Slopes of Tuolumne Canon, and on Mount Dana at 11,000 feet altitude (5o/ajirfcr) ; in Silver

Valley, on exposed soil, at 8-9,000 feet altitude (Brewer) ; Cascade Mountains (Lyall) ; and
from Arctic America to Utah, Colorado and Labrador. Also in alpine and subalpine Europe.

2. D. systilius, Bruch & Schimp. Leaves broader and softer, obovate-oblong,

with flat margins, and minutely crenulate at the apex, the costa excurrent as a long

seta : capsule narrower cylindric, yellow becoming red ; operculum adherent to the

columella : teeth smaller and less regular, partially coherent, paler. — Bryol. Eur.

t. 131.

Foot of Mount Dana {Bolander) ; Rocky Mountains of British America {Drummond) ; also

European.

D. CERNUUS, Bruch & Schimp. 1. c, t. 134, distinguished from the preceding by the gibbons-

ovate ceniuous or subhorizontal capsule, has been collected in the East Humboldt Mountains,

Nevada (
Watson), and in British America. A European species.

15, BARBULA, Hedwig.

Closely allied to Trichostomum, from which it is distinguished by the usually

very long distinct and filiform divisions of the teeth, which are more or less twisted

to the left.— Tortula, Schreb.

The largest genus of the grou]i, including over 100 species, Schiraper referring to it a nuinl>er

that are usually placed in Trichostomum or Desmatodon. Mitten luiites the three g<^nera. The
species in some of the groups seem to be needlessly multiplied.

§ 1. Very lata annuals, the rigid leaves with a broad thickened nerve covered above
toward the apex with jointed filaments.— Aloina.

1. B. ligida, Schultz. Stems loosely cespitose, 1 or 2 lines long, scarcely

branched : leaves dark green, spreading, oblong, obtuse, the membranous margin
strongly inflexed : inflorescence dioecious : capsule erect, elliptic-oblong, straight,

half-covered by the long-beaked calyptra ; operculum obliquely long-rostrate ; annulus

distinct : teeth rather long, twice twisted. — Recens. Barb. t. 32, fig. 1 ; Bruch k
Schimp. Bryol. Eur. t. 137. Tortula rigida, Wilson, Bryol. Brit. t. 32.

Var. pilifera, Schimp. Upper leaves tipped with a hair-like awn as long as the

blade. — DeNot. Muse. Ital. t. 4.

Collected (the variety) only on Guadalupe Island, Palmer. The spc^cies occurs through tem-
perate and southern Euroije, the variety in Italy and at the Cape of Good Hope.
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§ 2. Low perennials, with rather broad soft leaves: tulndar base of the

peristome short {except in n. 11). — Barbula.

* Leaves thin and smooth, broadly ovate- or oblong-lanceolate, the costa pro-

duced into a hair-like awn, and bearing toivard the apex of the leaf a dense

cluster of green filaments.

2. B. membranifolia, Schultz. Stems in dense hoary mats, | to 1 inch

high, simple or branched : leaves erect-spreading, broadly ovate, strongly concave,

the apex white-membranou^ and dentate, tipped by a very long hair : flowers

monoecious, the male near the female, with 1 or 2 perigonial leaves : capsule erect

upon a red pedicel, ovate-elliptic or narrowed and slightly incurved, brown or black-

ish, half-covered by the whitish calyptra ; operculum narrow ; annulus simple

:

teeth thrice twisted. — Bruch & Schimp. 1. c, t, 140. Tortula membranifolia,

Hook. Muse. Exot. i, t. 26.

Western Arizona, on Williams River, near the month of Santa Maria Creek {Bigelow), and
reported by Schimper as from California; through Southern Europe and in the Caucasus.

3. B. chloronotOS, Bruch. Smaller than the last, with smaller and narrower

leaves, not white-membranous, and tipped with a shorter awn : flowers dioecious,

the male flowers terminal and perigonial leaves many : capsule smaller, with com-

pound annulus, and shorter twice twisted peristome.— Bryol. Eur. t. 141. Tortula

crassinervia, DeNot. Muse. Ital. i. 23, t. 6.

Collected with the last by Bigelow ; also European.

* * Leaves oblong or ovate-oblong, papillose, miccronate, twisted or contorted

when dry.

•4— Divisions of the teeth unequal, becoming slightly twisted when damp.

4. B. atrovirens, Schimp. Eather loosely matted, dull green, about 3 lines

high : leaves crowded, spreading, ovate-oblong, shortly acuminate, concave, the

margin narrowly revolute, the strong nerve thickened above and slightly excurrent

or ceasing below the apex : male flowers bud-like at the base of the fertile branch :

capsule oblong-elliptic, brown upon a yellowish pedicel ; operculum obliquely

beaked; annulus simple.— Syn. "Muse. Eur. 2 ed. 194. Grimmia atrovirens,

Engl. Bot. t. 2015. Desmatodon nervosus, Bruch. & Schimp. 1. c, t. 132; Wilson,

1. c, t. 20. Z). nervosus, var. edentulus, Sulliv. & Lesq. Muse. Am.-Bor. Exsicc.

2 ed. n. 121. D. Californicus, Lesq. Mem. Calif Acad. i. 10.

On Ihe giound and old adobe walls near San Francisco (Bolander) ; Guadalupe Island (Palmer)

:

throughout Europe, and ranging to the Cape of Good Hope.

5. B. Gruepini, Schimp. 1. c. 197. Lower leaves ovate-lanceolate, the upper
ovate-oblong, strongly papillose, with reflexetl margins, and awned by the excurrent

costa : male flowers lateral, with 2 or 3 perigonial leaves : capsule oblong and
subcylindric, brown, with a tall conical shortly beaked yellow operculum ; annulus
narrow. — Desmatodon Guejnni, Bruch & Schimp. 1. c, t. 133.

On the ground near Oakland, Bolander. Otherwise known only from France.

-I— *-- Teeth of the peristome long and closely twisted.

•-+ Inflorescence monoecious.

6. B. cuneifolia, Bridel. Stems densely clustered, 2 or 3 lines high, simple :

lower leaves remote, broadly ovate, acuminate, the upper spreading-rosulate, oblong-

ovate or spatulate, shortly acuminate, margin flat, the thin nerve ceasing below the

apex or excurrent, all flaccid, loosely areolate and almost pellucid, crisped when
dry ; capsule elliptic-oblong, straight or nearly so ; operculum narrowly conic,

straight ; annulus simple, narrow : peristome pale, upon a rather broad base. —
Bruch & Schimp. 1. c, t. 156. Tortida cuneifolia, Smith, Eng. Bot. t. 1510.

On clay soil near Oakland (Bolander) ; Western Europe. Vaiiable in the foim of its leaves.
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7. B. Vahliana, Schultz. Resembling the last : leaves more oblong, opaque
with a closer areolatiou above, the margins rarely reflexed, strongly crenulate, and
costa always excurreut : capsule elongated, narrow ; annulus broad, compound. —
Eecens. Barb. 222, t. 34, fig. 31 ; Bruch & Schimp. 1. c, t. 157.

In the Coast Ranges, at Cajon Pass (Bigelow) and on Monte Diablo, Bolander. Also in "Western

Europe, rather rare.

++ ++ Inflorescence dioecious.

8. B. marginata, Bruch &, Schimp. With the habit of the preceding : leaves

oblong-lanceolate, obtuse or obtusish, mucronate with the excurrent costa, concave,

the margin distinctly thickened : capsule oblong-cylindric, slightly curved, brown,
with a rather broad simple annulus: teeth once twisted.— Bryol. Eur. t. 158.

Tortula marginata, Wilson, Bryol. Brit. 131, t. 43.

On rocks near San Francisco [Bigelow, Bolander) ; Atlantic States ; Europe and Northern Africa.

9. B. Bolanderi, Lesq. Stem short, simple or fasciculately branched : upper
leaves densely rosulate and reflexed, ligulate or oblong, obtuse or shortly apiculate

by the excurrent thick brown nerve, the areolation chlorophyllose above ; inner

perichsetial leaves short : capsule dark red, cylindric, on a short reddish pedicel,

with beaked operculum and short simple annulus : peristome reddish, twisted.—
Trans. Amer. Phil. Soc. xiii. 5 ; Sulliv. & Lesq. 1. c, 2 ed. n. 139.

On rocks near the hay of San Francisco {Bolander) ; Colorado, Hall.

10. B. ampleza, Lesq. 1. c Closely resembling the last : leaves softer and
more loosely imbricated, longer, obtuse, and nerve not excurrent, the areolatiou

pellucid ; inner perichtetial leaves elongated, erect, closely embracing the base of

the pedicel : capsule shorter and smaller, pale green, with shorter obtuse operculum.
— Sulliv. & Lesq. 1. c, n. 140.

Near San Francisco, Bolander, Gibbons.

11. B. brevipes, Lesq. Stem very short, simple: leaves crowded, ligulate or

oblong, ol)tuse and tipped by the slender excurrent costa, concave and the margin
revolute, areolation above close and chlorophyllose : capsule long-cylindrical, slender

and somewhat curved ; operculum long-conic : peristome upon a long tubular mem-
brane, closely twisted, red. — Mem. Calif. Acad. i. 12.

On mud walls at Mission Dolores, in mats an inch broad or more, and on Russian River divide

(Bolander) ; near Carson City, and on rocks in the Trinity Mountains, Nevada, Watson, n. 1391.

§ 3. Rather taller 'perennials, with lanceolate leaves {costa not excurrent or

slightly so), and long peristome upon a very short basal membrane : flowers
dioecious : perichcetium more or less sheathing.— Tortula.

* Leaves often brownish, nearly straight when dry. Species mostly closely

allied.

-t- Peristome several times twisted.

12. B. fallaz, Hedw. Cespitose, | to 1 inch high, brownish green : leaves

squarrose, recurved-spreading, twisted when dry, lanceolate or linear-lanceolate,

acuminate, carinate, the margin revolute and costa ceasing at the apex or slightly

excurrent ; areolation minute, uniform throughout : capsule narrowly ovate-oblong,

slightly curved, brown upon a red pedicel, without annulus ; operculum purple,

subulate, as long as the capsule : peristome red, upon a very narrow base, very long,

twisted closely. — Muse. Frond, ii. 66, t. 24 ; Bruch & Schimp. 1. c, t. 147.

At Cajon Pass and near San Francisco, Bigelow. Also throughout Europe, very common,
growing on the ground.

13. B. subfallaz, Muell. Much like the last : leaves green, loosely imbricated,

rather broadly ovate-lanceolate, with strongly revolute margins, the areolation at

base more rectangular and pellucid than above, and the broad stout costa excurrent
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in a short point
;

perichsetial leaves strongly curved and margins revolute : capsule

with simple persistent annulus, and loosely twisted peristome cleft to the base. —
Bot. Zeit. XX. 338.

San Jose Valley, /. Bauer.

-J- -)— Peristome once or twice twisted or less.

14. B. rigidula, Schimp. Closely resembling B. fallax, but growing on rocks

and stones, witli a firmer capsule, narrow annulus, and the teeth of the peristome

shorter and scarcely at all twisted. — Syn. Muse. 2 ed. 206. Didymodon rigidulum,

Hedw. Muse. Frond, iii. 8, t. 4. Trichostomum rigidxihim, Smith ; Bruch k, Schimp.

1. c, t. 176; Wilson, 1. c, t. 20.

On rocks subject to overflow on Russian River, opposite Ukiah (Bolander) ; Vancouver Island

(Lyall) ; European.

15. B. semitorta, Sulliv. Stems loosely cespitose, 3 or 4 lines high, sub-

simple, rooting at base : leaves crowded above, spreading horizontally from an erect

clasping base, linear-lanceolate, concave with flat margins and the firm costa ceasing

at the apex : capsule cylindrical, with slender beaked operculum scarcely covered

by the calyptra, narrow annulus, and rather long peristome twisted half-way round.

— Pacif. R. Rep. iv. 186, t. 3.

Near Benicia, Bigelow.

16. B. brachjrphylla, Sulliv. Stems densely cespitose, 8 to 12 lines high,

fastigiately branched, rooting the whole length : leaves dark brownish green, firm

and thick, spreading, ovate, shortly and obtusely acuminate, stoutly costate to the

apex and the margins recurved ; areolation minute, uniform : capsule cylindrical,

with obliquely beaked operculum more than covered by the calyptra, a simple

annulus, and the peristome twisted scarcely half-way round. — Pacif. R. Rep. iv.

186, t. 2.

Near Benicia, with the last, Bigelow.

17. B. purpurea, Muell. Stem.'? very short, forming small very rigid purple

mats : leaves few, firm, shortly lanceolate from an oblong base, concave, with
strongly revolute margins and stout excurrent costa : capsule minute, elliptical, with
conical operculum as long as the capsule, a narrow persistent annulus, and scarcely

twisted elongated peristome : cal^'ptra reaching the base of the capsule.— Flora,

Iviii. 78 (1875).

With B. vircscens, upon rocks near Oakland, Bolander.

18. B. vinealis, Bridel. More densely cespitose and less brown than B. fallax,

with more crowded longer and more acuminate leaves, somewhat flaccid and crisped

when dry, the mai'gins less revolute and nearly flat above : capsule thicker and
more elliptical, with shorter operculum, a rather broad double annulus, and a shorter

nearly white peristome upon a broader basilar membrane, twisted once or 1^ times.

— Bruch & Schimp. 1. c, t. 148 ; Sulliv. & Lesq. 1. c, n. 90" (2 ed. n. 130, 131).

Around San Francisco, on rocks and stones near the bay, very common and variable (Bolander)
;

Oakland and Souora, Bigeloiv. Common also in Europe. Some of the following species are

scarcely distinct.

19. B. artocarpa, Lesq. Densely cespitose : stems slender, short, subsimple :

lower leaves short, lanceolate from an ovate base or short-subulate, the stout costa

running to the apex ; the upper longer and more narrowly lanceolate-subulate;

perichsetial leaves broader, clasping at base, crowded above, erect ; areolation at

base looser and chlorophyllose : capsule ovate-cylindrical, short, slender, contracted

at the mouth, with a long-beaked curved operculum and broad simple persistent

annulus : teeth slender, whitish, once twisted.— Trans. Amer. Phil. Soc. xiii. 4

;

Sulliv. ife Lesq. 1. c, n, 133.

On Monte Diablo, and northward to Ukiah, Bolander.
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20. B. flexifolia, Hampe. Distinguished from the last by the more revohite

leaves, squurrose-retlexed when wet, crisped when dry, the dark red capsule some-
what narrower and with a longer operculum, and by the longer red and more twisted

jjeristome. — Linnsea, xxx. 456; Lesq. 1. c. ; Sulliv. & Lesq. 1. c, n. 132.

On sand and boulders, near San Francisco, with the last, Bolander, Bauer.

21. B. virescens, Lesq. 1. c. Intermediate between the last and B. semitorta,

distinguished from the one by the much looser distinct oval areolation, and from
B. semitorta by the longer leaves with margins revolute to the apex, and by the
longer and more twisted peristome upon a broader basilar membrane.— Sulliv. «k

Lesq. 1. c, n. 134.

On rocks at Redwood and Oakland, Bolander.

22. B. Beecheyi, Lesq. Ms. Stems stout, subcespitose, branching, | to 1 inch
high, brownish yellow : leaves loosely imbricated, open-erect, or appressed and
slightly tortuous when dry, ovate-lanceolate with revolute margins and strong

excurrent costa : capsule large, oblong, reddish, on a straight reddish pedicel a half-

inch long, with erect pointed operculum half as long as the capsule, and a double
white annulus : peristome red, twice twisted, on a short membrane. ^B. insnlana,

DeNot. (?); Lesq. Mem. Calif. Acad. i. 11 ; Mitten, Journ. Linn. Soc. viii. 27.

On gravelly soil, near the Big Trees {Bolander) ; also collected by Capt. Beechey.

* * Leaves bright green or yellowish, tunsted and iiicurved when dry : peristome
very long, pur2ile, strongly twisted.

23. B. COnvoluta, Hedw. Small and slender, in broad flat mats, bright green

above : leaves narrowly lanceolate, acute, with flat margins above the base, and
costa ceasing at or below the apex

;
perichsetial leaves sheathing, the inner convolute,

blunt, nerveless : capsule narrowly oblong, incurved, upon a long yellow pedicel,

with conic-subulate operculum and rather broad annulus. — Muse. Frond, i. 86, t. 32

;

Bruch & Schimp. 1. c, t. 154; Fl. Dan. xv, t. 2614, fig. 2.

Oakland {Bigelow) ; in gardens at San Francisco, and on burnt logs at Ukiah, Bolander. Also

in the Alleghanies and throughout Europe.

§ 4. Usually someivhat taller : leaves oblong to obovate-spatiilate, smooth and
hyaline at base, papillose and more closely areolate above: capsule usually

arcuate, erect on a stout pedicel : peristome u])on a long basal tube, much
twisted.— Syntrichia.

* Leaves acute or blunt, and costa slightly excurrent, crowded above : capsule

very slender: monoecious.

24. B. subulata, Bridel. Stems usually short (3 lines to an inch high), loosely

cespitose, simple or branched, rooting at base : leaves obovate- and oblong-spatulate,

entire or serrate at the apex, with flat margins and sometimes a yellow bonier : cap-

sule elongated, cylindrical, brown, on a twisted pedicel, with narrowly conic oper-

culum, double annulus, and peristome pale red, tubular half its length or more. —
Bruch & Schimp. 1. c, t. 160. Tortida subulata, Hedw. Spec. Muse. t. 37; Engl.

Bot. t. 1101.

Big Tree Grove (Bolander) ; Western Arizona (Bigelow); Wahsatch Mountains ( JfaisOTi) ; in

British America from the Rocky Mountains to Canada, and through most of Europe.

25. B. inermis, Bruch. Leaves firmer than the last, the lower oblong-lanceolate,

the iipper long-linear, blunt or very shortly apiculate, with appressed-reflexed mar-

gins and no border, minutely papillose both sides, olive or yellowish : capsule more

narrowly cylindrical.— Bruch & Schimp. 1. c, t. 161 (var. y), and t. 167. Tortida

inej^mis, Mont. ; DeXot. Muse. Ital. i. 44, t, 20.

Base of mountains west of the Colorado River {Bigelow), and collected also hy Bolander.

Southern Europe.
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« * Leaves emarginate or rounded at the apex, the costa usually excurrent as a
hair: capsule oblony-cylindric.

-1— Flowers monoecious.

26. B. lEevipila, Bridel. Densely matted, tomentose at base : leaves spread-

ing or recurved, deep or glaucous green becoming brown, oblong or obovate-oblong,

rounded and emarginate above, the terminal white seta smooth or serrate : capsule

oblong-cylindrical, deep brown, with slender conical operculum, and peristome

tubular for one-third its length. — Bruch & Schimp. 1. c, t. 164; Sulliv. & Lesq.

1. c, 2 ed. n. 143. Tortula loevipila, Schwaegr. Suppl. t. 120; Wilson, 1. c, t. 43.

On railroad levees at Sacramento and on Monte Diablo {Bolander) ; on the Pah-Ute Moun-
tains, Nevada ( If'atson) ; Vancouver Island (Lyall) ; also all temperate and Southern Europe,
and IS'^orthern Africa.

•ir- »— Flowers dioecious.

27. B. latifolia, Bruch. In loose soft patches, ^ to 1 inch high, deep or lurid

green : leaves less crowded below, the upper rosulate and spreading, obovate-spatu-

late, obtuse and emarginate, the costa scarcely excurrent : capsule oblong-cylindrical,

on a rather short pedicel, brown, with narrow simple annulus, and peristome as in

the last.— Bruch & Schimp. 1. c, t. 164; Sulliv. & Lesq. 1. c, n. 144. Tortula

latifolia, Wilson, Bryol. Brit. t. 43.

Borders of a creek near San Eafael {Bolander) ; Oregon, Hall. European.

28. B. ruralis, Hedw, In broad loose yellowish mats, 1 to 3 inches high :

leaves squarrose-recurved, oblong, margins reflexed, the apex rounded or emarginate,

with a white long and flexuose rough spinulose seta : capsule oblong, subcylindrical,

reddish brown, long-pedicellate, with double annulus, and purple peristome tubular

a half or one-third its length.— Bruch & Schimp. 1. c, t. 166. Tortula ruralis,

Schwaegr. Suppl. t. 34 ; Berkeley, Brit. Moss. t. 22, fig. 4.

Var. gigantea, Lesq. Stem elongated, the leaves squarrose-reflexed from the

base, with long forked papillae ; costa spinulose-rugose on the back.— Mem. Calif.

Acad. i. 13; Sulliv. & Lesq. 1. c. n. 146.

Very common on rocks and trunks of trees, from the plains to the mountains (Bigelow, Bolander,
Brewer)

; Oregon ; Nevada and Utah ; Texas ; and from Arctic America to the Eastern States,
and common throughout Europe. The variety on moist rocks in Yosemite Valley, Bolander.

-1- -)— -1— Flowers bisexual.

29. B. Muelleri, Bruch & Schimp. Stems in dense olive- or brownish-green
mats, 1 or 2 inches high, densely leafy, branched, radiculose to the top : leaves

erect-spreading, folded and appressed when dry, broadly oblong, obtuse, the red
costa excurrent as a long obsoletely spinulose hair, margins subrevolute below : cap-

sule cylindrical, long-pedicellate, firm, brown, with double annulus. — Bryol. Eur.
t. 168 ; Sulliv. & Lesq. 1. c, n. lOO"^ (2 ed. n. 147). Tortula Muelleri, Wilson, 1. c,
t. 44. T.princeps, DeNot. Muse. Ital. i. 33, t. 13.

Common, especially in the j>lains (Bigeloiv, Bolander, Brewer) ; Carson City ( Watson) ; Van-
couver Island (Lyall); also in Chili, and through "Western Europe.

16. FISSIDENS, Hedw.

Stems simple or sparingly branched. Leaves strictly 2-ranked, infolded boat-

shaped at base and produced above into an equitant vertical blade costate to the

apex; areolation minute, round-hexagonal, chlorophyllose. Inflorescence various,

bud-like, terminal or axillary. Calyptra cucullate or rarely mitriform. Capsule

rather long-pedicellate and usually nodding, oval or oblong, straight or slightly

incurved; operculum large, beaked; annulus narrow. Peristome simple, of 16
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unequally cleft teeth, as in Dicranum, the narrow segments with numerous prominent

joints, and geniculately inflexed when dry.

A genus readily recognized by its very peculiar foliage, of about 20 European species and
nearly as many American, 5 species being common to both regions.

* Fruit terminal : very small.

1. F. limbatUS, Sulliv. Small, the stems 2 or 3 lines high, simple or sparingly

branched below : leaves 8 to 10 pairs, oblong, hyaline upon the margin except at

the apex, the acute blade scarcely equalling the broadly margined complicate base :

inflorescence monoecious
;
perigonial leaves broadly ovate, entire, with nearly obso-

lete blade : capsule oblong, somewhat cernuous, upon a comparatively long pedicel

:

teeth of the peristome almost wholly inflexed within the capsule. — Pacif. E. Rep.

iv. 185, t. 1.

On shaded ground near Oakland, and common around San Francisco, Bigelow, Bolander.

2. P. ventricosus, Lesq. Stouter, loosely cespitose, dark colored ; the stems

an inch long or more, branching from the base, the branches simple or sparingly

divided, with rootlets at all the nodes : leaves numerous, crowded, erect spreading,

coulter-shaped, with dilated ventricose base, obtusish, with a thick costa, and
generally surrounded by a thick margin ; areolation ovate-quadrate or irregularly

polygonal ; involucral leaves broadly ovate, irregularly dissected, apiculate : inflores-

cence monoecious : capsule obovate, erect upon a very short scarcely exserted pedicel,

attenuate at base ; teeth erect, rather broad.— Mem. Calif. Acad. i. 7 ; Sulliv. Icon.

Muse. Suppl. 45, t. 30.

On submerged rocks, Mendocino City, Bolander. Only a single capsule was collected, without
operculum.

* * Fruit axillary : plants larger.

3. P. grandifrons, Bridel. Stems erect, 2 or 3 inches high, simple or sparingly

branched, rather rigid, green : leaves numerous, crowded or somewhat remote,

linear-lanceolate, acuminate, thick and rigid, formed of several layers of cells, the

stout costa ceasing below the apex : inflorescence dioecious, the female flower bud-

like and axillary, containing numerous archegonia ; male flower and capsule unknown.
— Bruch & Schimp. Bryol. Eur. t. 106.

Near the sea, Mattole district, Humboldt County, on rocks constantly wet with spring water,

Bolander. Also found at Niagara Falls, and upon wet rocks in Mexico, Europe, Algiers, and the

mountains of India.

F. ADiANTOiDES, Hedw., is a more common species in the Atlantic States and throughout
Europe, on shaded moist ground and wet rocks, and was collected by Lyall at Fort Colville.

The much branched stems are 1 to 3 inches high, with oblong-lanceolate acuminate serrulate

leaves hyaline upon the margin, the costa excurrent : inflorescence monoecious, axillary
;
pedicel

from the middle of the stem : capsule nodding : operculum long-beaked : teeth bright purple. —
Bruch & Schimp. 1. c, t. 105.

17. DISTICHIUM, Bruch & Schimp.

Densely cespitose alpine perennials, on wet rocks, dichotomously branched.

Leaves distichous, spreading from a clasping base, subulate-setaceous, costate, entire

or nearly so, smooth and shining ; areolation minutely quadrate above, looser and

hyaline at base. Inflorescence monoecious ; antheridia long and slender, Calyptra

cucullate, long-beaked. Capsule erect or nodding, long-pedicellate, oblong or cylin-

drical, coriaceous, shining, annulate; operculum conic. Peristome single, of 16

linear-lanceolate teeth, subentire or bifid, with a submedial line, punctulate,

reddish.

Including 2 species, both widely distributed.
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1. D. capillaceum, Bmch & Schimp. Tufts dense, silky green above, ferru-

ginous below, rufous-tomentose, 1 or 2 inches high : leaves spreading, flexuous,

abruptly long-subulate from a dilated somewhat sheathing base, with excurrent

costa, entire : antheridia naked in the upper axils : capsule ei-ect on the reddish

pedicel, oblong-cylindrical, regular or somewhat curved : teeth narrow.— Bryol.

Eur. t. 193 ; Sulliv. in Gray's Manual, 2 ed. t. 2 ; Sulliv. & Lesq. ^lusc. Am.-Bor.

Exsicc. n. 108 (2 ed. n. 161) ; Berkeley, Brit. Moss. t. 22, tig. 7. Swartzia capillacea,

Hedw. Muse. Frond, ii. 72, t. 26.

Ill the Yosemite Valley, on shelving rocks between Vernal and Nevada Falls (Bolander) ; in

tlie Cascade Mountains (Zya/Z) ; East Humboldt Mountains, Nevada {JVafson) ; and from the

Arctic regions to Colorado, Lake Superior and the White Mountains. Also in the mountains of

Europe, Asia, Africa and South America.

2. D. inclinatam, Bruch & Schimp. Tufts soft, dull olive-green, darker below

than the last, j to 1 inch high : leaves narrower, densely crowded, minutely serrate

at the apex : male flowers with 2 or 3 perigonial leaves : capsule oval, nodding

:

teeth broader, purple. — Bryol. Eur. t. 194; Fl. Dan. t. 2687; Sulliv. & Lesq.

1. c, n. lOS** (2 ed. n. 162). Stvartzia inclinata, Hedw. 1. c. ii. 74, t. 27.

At Soda Springs, near head of the Tuolnrnne {Bolandcr) ; Uinta Mountains {Watson); and
from the Arctic regions to Lake Superior and Newfoundland. Also iu the mountains of Europe

;

rarer than the last.

18. HEDWIGIA, Ehrh.

Stem branched, rooting at base. Leaver in 8 ranks, oblong-lanceolate, sub-

coriaceous, densely papillose-hirsute on the back, erose and ciliate at the hyaline

apex, nerveless ; areolation very minute, quadrate and rectangular, at the middle of

the base long-linear. Flowers monoecious, bud-like. Calyptra conic-mitriform,

entire at base, hairy or naked, covering only the broad convex or umbonate oper-

culum, very fugacious. Capsule globose, immersed, very shortly pedicellate, erect,

without annulus or peristome.

A single species
;
gi'owing on rocks.

1. H. Ciliata, Ehrh. Stems 1 to 4 inches high, dichotomously or irregularly

branched, loosely cespitose, pale glaucous-green : leaves spreading or secund, concave

:

capsule pale brown with a reddish mouth.— Hedw. Muse. Frond, t. 40 ; Bruch &
Schimp. Bryol. Eur. t. 272, 273 ; Wilson, Bryol. Brit. t. 6 ; Sulliv. iu Gray's Man.
2 ed. t. 2 ; Berkeley, Brit. Moss. t. 21, fig.

8.'

Reported as found on redwood stumps {Bolmider) ; cliffs of Williams River, Arizona (Bigelotc)
;

British Columbia {LyciU) ; very common in the Atlantic States and throughout Europe.

19. BRAUNIA, Bruch & Schimp.

Stems broadly cespitose, irregularly branched, stoloniferous. Leaves in 8 ranks,

ovate-lanceolate, rather firm, smoothish, nerveless, the areolation rectangular, long-

linear at the middle of the base. Flowers moncEcious or bisexual, bud-like.

Calyptra cucullate, smooth, long-beaked, nearly or quite covering the capsule. Cap-

sule subglobose to long-elliptic, exserted upon a long pedicel, with conic obtuse

operculum, Avithout annulus or peristome.

A small genus, too near the last and diffeiing from it chiefly in its cucullate calyptra and ex-

serted cajisule. The only American species is the following, referred to Hcdwigia by Mitten.

1. B. Califomica, Lesq. Loosely cespitose, yellowish green becoming brown,
the straight hard stems erect and simple or with short irregidar branches : leaves

oblong-ovate, hyaline and sometimes setose at the acuminate apex, with reflexed

or revolute margins : calyptra mitriform, at length conic-cucullate : capsule turbinate,
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smooth, at length plicate, light brown, upon a slender pedicel 3 to 6 lines long

;

operculum long-conic. — Trans. Amer. Pliil. Soc. xiii. 8, and Mem. Calif. Acad.
i. 15 ; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 226 ; Sulliv. Icon. Muse.
Suppl. 41, t. 27. Hedwigia pilifera, Mitten, Journ. Linn. Soc. viii. 45, t. 7.

On Monte Diablo (Bolander) ; Vancouver Island, Lyall.

20. ZYGODON, Hook. & Tayl.

Low tufted or matted perennials, fastigiately branched, on trees or rocks. Leaves

soft, dull, in 5 or 8 ranks, squarrose-spreading, linear- to oblong-lanceolate, carinate,

with flat margins, and costate usually to the apex, the areolation minutely quadrate

above, loose and more rectangular at the hyaline base. Flowers monoecious or

dioecious, bud-like, terminal or the male axillary. Calyptra cucullate, smooth.

Capsule erect, immersed or exserted, ovate-oblong, 8-striate, with rather long obconic

coUum, minute obliquely rostrate operculum, and no annulus. Peristome none (in

our species), or present and as in Orthotrichum.

About 60 species are known, widely distributed, but most abundant in the mountains of South
America. Closely allied to Orthotrichum. Schimper separates the group to which the following

s})ecies belong, forming a genus Amphoridium, simply on the urceolate shape of the dry capsule.

1. Z. Lapponicus, Bruch & Schimp. Stems | to 1 inch high, fragile,

tomentose with rhizoids : leaves linear-lanceolate, costate nearly to the apex, crisped

and twisted when dry, yellowish green becoming brown and black
;

perichsetial

leaves ovate-lanceolate, sheathing : flowers monoecious, the male often clustered

:

capsule scarcely exserted, ovate, constricted below the broad orifice when dry

:

calypti"a brownish, covering the short-beaked operculum.— Bryol. Eur. t. 206

;

Wilson, Bryol. Brit. t. 6 ; Sulliv. in Gray's Man. 2 ed. t. 2 ; Berkeley, Brit. Moss.

t. 20, fig. 3 ; Gymnostomum Lapponicum, Hedw. Muse. Frond, iii. 10, t. 5.

Yosemite Valley, in spray of the Nevada Fall {Bolandcr) ; Cascade Mountains (Lyall) ; also

in the Alleghanies, and in the alpine regions of Europe.

2. Z. Californicus, Hampe. A similar species, loosely matted, dull green

:

leaves very much crisped, loosely spreading and flexuose when wet, with the costa

excurrent and margins narrowly revolute below and remotely denticulate above
;

perichaetial leaves not sheathing, much narrower and acuter, with slightly revolute

margins : capsule shortly exserted on a very slender purplish pedicel. — Muell. in

Bot. Zeit. XX. 361 ; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 172; Sulliv.

Icon. Muse. Suppl. 47, t. 32.

In San Jose Valley, /. Bauer.

21. TETRAPHIS, Hedw.

Densely cespitose perennials, on rocks or decaying wood, erect, innovating at

base and summit. Leaves mostly 3-ranked, the upper much the larger, crowded,

smooth, broadly ovate-lanceolate, entire, costate to below the apex ; areolation rounded

hexagonal, looser and linear-rectangular at base. Inflorescence monoecious, terminal,

bud-like. Calyptra mitriform, naked, irregularly sulcate, with firm rough apex and

thin lobed base, covering the capsule to the middle. Capsule cylindrical, erect,

long-pedicellate, thin, with thin long-conic operculum and no annulus. Peristome

of 4 rigid brown broadly lanceolate triquetrous teeth, formed from the 4-cleft

internal tissue of the operculum, sulcate on the back.

A genus of two species, one of Europe and North America, the other of Japan.

1. T. pellucida, Hedw. Stems | to 1 inch high, light green above, reddish

below, with numerous rhizoids at base, often bearing at the summit a cup-shaped
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cluster of very broad leaves filled with long-pedicelled lentiform gemmae : female

flowers also sometimes gemmiferous : capsules yellowish brown, sometimes in pairs.—
Spec. Muse. t. 7, fig. 1 ; Bruch & Scliimp. Bryol. Eur. t. 196 ; Wilson, Bryol. Brit,

t. 8 ; Sulliv. in Gray's Manual, 2 ed. t. 2 ; Berkeley, Brit. Moss. t. 19, fig. 8.

On redwood logs near Big River City (Bohmder) ; Fort Colville (Lyall) ; frequent in the

Atlantic States, and tliroughout most of the northern hemisjihere.

22. GRIMMIA, Ehrh.

Perennials, growing on rocks, usually in dense tufts or cushions, dichotomously

branched. Leaves dull, in 5 to 8 ranks, the lower often smaller, crowded, spreading,

lanceolate, the costa usually long-excurrent, mostly entire with narrowly thickened

margins, minutely papillose ; areolation quadrate or hexagonal above, at base rectan-

gular or linear or sinuous. Flowers monoecious or dioecious, bud-like, terminal.

Calyptra usually mitriform and lobed or cleft at base, sometimes cucullate, not sul-

cate, naked and smooth. Capsule usually erect, with simple or compound annulus,

and simple purple peristome of 16 lanceolate flat-jointed cribrose teeth, entire or

more or less deeply 2 - 3-cleft.

A genns of nearly 100 species, represented in Europe by about 40 species, and in the United
States by 25, of which 15 are also European.

§ 1. Capsule depressed-spherical, immersed, erect : calyptra large, cuc^dlate

:

operculum flat, persistent on the columella : leaves not setosely tipped.—
ScouLERiA. {Scouleria, Hook.)

1. Gr. Scouleri, Muell. Aquatic : stems loosely cespitose, dichotomously

branched, 3 to 5 inches long, flexuose, black : leaves firm, crowded, recurved,

broadly lanceolate, dark green, carinate, serrate, minutely punctate, the margin
thickened : calyptra brown, obtusish : capsule very shortly pedicelled, deep brown,
shining, somewhat flattened, at length much depressed ; operculum umbbnate : peri-

stome reddish yellow, reflexed, the short teeth more or less bifid at the apex. —
Syn. ii. 654. Scouleria aquatica, Hook. Bot. Misc. i. 33, t. 18; Schwaegr. Suppl.

t. 315.

On rocks in Merced River near Clark's {Bolander) ; in Columbia River {Drummond, Lyall)

;

Observatory Inlet, in running water, Scouler.

§ 2. Capsule ovate or subglobose, immersed on a short erect pedicel: calyptra

mitriform, not reaching the edge of the depressed very shortly rostellate

operculum, which falls away with the columella: only the upper leaves

setosely tipped.— Schistidium.

2. G-. COnferta, Funk. In compact tufts, deep green above, blackish below

:

leaves ovate- or oblong-lanceolate, the margin reflexed below and slightly thickened

above ; seta remotely denticulate : calyptra minute, 5-lobed at base : capsule ovate-

globose, brown, thin, with acutely apiculate operculum, and a deep orange peristome,

the teeth short-lanceolate, subentire and much perforated.— Schistidium confertiim,

Bruch & Schimp. Bryol. Eur. t. 232.

On Monte Diablo {Bolander) ; in canons near Green Valley {Brewer) ; West Humboldt Moun-
tains, Nevada, and the Uintas ( Wcdson) ; northern Atlantic States, Europe, and Abyssinia.

3. G-. apocaxpa, Hedw. More loosely tufted, | to 1 inch high or more : leaves

spreading, erect when dry, lanceolate, with appressed-recurved margins, toothed at

the apex ; areolation toward the base narrow and sinuous
;
perichsetial leaves broader

and thinner : capsule larger, ovate, firmer and opaque, red, long-apiculate : teeth

larger, deep purple, sometimes perforated, widely spreading when dry.— Schistidium.

apocarpum, Bruch & Schimp. 1. c, t. 233, 234 ; Wilson, Bryol. Brit. t. 13; Sulliv.

in Gmv's Man. 2 ed. t. 2.
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Yoseniite Valley (Bolander) ; Colorado River (Bigelow) ; Uinta Mountains ( Watson) ; common
eastward, from Arctic America to the Atlantic States, and in most quarters of the globe. An
exceedingly variable species. Var. rivularis, Nees & Hoi-nsch., a large form, 2 or 3 inches high,
with ovate-lanceolate obtusish leaves, and shorter capsule becoming turbinate, is found on wet
rocks in Yosemite Valley, Bolander.

§ 3. Capsule more or less exserted upon an arcuate pedicel: cahjptra larger,

mostly mitriform and lobed at base : operculum conic, obtuse or rostrate,

deciduous without the columella : leaves all setosely tipped.— Grimmia
proper.

* Calyptra campanulate-cucullate : flowers monoecious.

4. Gr. Jamesii, Austin. In compact hemispherical- tufts : leaves crowded above,

erect when <iry, oblong- to ovate-lanceolate, convolute-concave above the middle,

tipped with a white scabrous subulate-liliform seta, the costa reaching to the apex,

areolation at the angles enlarged-quadrate : calyptra large, unequally lobed at base :

capsule round-oval, slightly exserted upon a slender yellow pedicel, from yellow

becoming red, obconic when dry and slightly striate ; operculum very shortly

convex-acuminate ; annulus obscure : teeth pale red, very short, broad, 3 - 4-cleft,

and much perforated below. — Torr. Bot. Bull. vi. 43. G. orbicularis, James, Bot.

King Exp. 403, not Bruch & Schimp.

On dry rocks near Carson City, Watson. With the strongly cribrose peristome of Coscinodon,

but the calyptra cucuUate and not plicate.

* * Calyptra mitriform and lobed, straight or oblique.

-I— Floivers monoecious.

5. Gr. pulvinata, Smith. Eesembling the last, but less crowded and somewhat
paler, | to 1 inch high : leaves oblong-lanceolate, the margin slightly thickened :

capsule upon a longer pedicel, distinctly striate, costate when dry, firmer, brown
;

operculum convex, rostrate ; annulus broader : teeth bright purple, longer, sparingly

perforated, unequally bifid. — Engl. Bot. t. 1728; Bruch & Schimp. 1. c, t. 239
;

Wilson, 1. c, t. 13; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. n. 137^

Near Ukiah, on Russian River, and about Clear Lake (Bolander) ; on William's River, Arizona
(Bigelow) ; Hot Spring Mountains, Nevada, and the Uintas ( Watsmt) ; Fort Colville (Lyall)

;

Arctic America (Taylor) ; and widely distributed through the Old World.

•»- •»— Flowers dioecious.

6. G". contorta, Schimp. Rounded tufts soft, deep green, blackish below :

leaves spreading-incurved, crisped when dry, lanceolate to linear-subulate, hyaline at

the apex or shortly setose, somewhat folded-carinate, the margin recurved below
;

perichastial leaves 8 or 9, subulate, spreading : capsule nodding upon a somewhat
arcuate pedicel, erect when dry, oval, soft, yellowish, small : operculum convex-

conic, obtuse : annulus broad : teeth orange-red, reflexed when dry, bifid to below

the middle and perforated.— G. uncinata, Kaulf. ; Bruch & Schimp. 1. c, t. 248.

G. incurva, Schwaegr. Suppl. ii. t. 97.

Big Tree Grove (Bolander) ; alpine regions of Europe.

7. Gr. Muhlenbeckii, Schimp. Loosely tufted, soft, from green becoming
hoary ; stems tall, branching : leaves densely crowded, erect when dry, long-

lanceolate, channelled along the very prominent costa, carinate at the apex, with

flat margins, the upper leaves tipped with a rather long very rough hair : capsule

exserted upon an arcuate pedicel, somewhat pendulous, oval, smooth, brownish,

with a convex apiculate operculum and nai-row annulus : teeth reddish purple, erect

when dry, entire, rarely slightly bifid. — G. incurva, Bruch & Schimp. 1. c, t. 243.

Mount Dana, at 10,500 feet altitude (Bolander) ; Alps of Europe.

8. Gr. tnchophylla, Grev. Loosely tufted, soft, yellowish or green ; stems \
to 1 inch long : leaves spreading, inciirved when dry, oblong-lanceolate, attenuate to
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a long somewliat hispid hair, carinate-concave, the margin at base recurved : capsule

upon a strongly curved pedicel, ovate or oblong, 8-costate, pale brown ; operculum

red, straight-beaked ; annulus broad, compound : teeth irregularly bifid to the

middle or simply lanceolate-subulate, red, convergent wlien damp, erect-spreading

when dry. — Bruch & Schimp. 1. c, t. 244 ; Wilson, 1. c, t. 32 ; SuUiv. & Lesq.

Muse. Am.-Bor. Exsicc. 2 ed. n. 207.

Var. meridionaiis, Schimp. More densely tufted, stems slender, tall, dark

brown below : leaves shorter, arcuately recurved when damp : capsule smaller, sub-

globose, less sulcate, red : teeth smaller. — G. ancistrodes, Mont. G. Californica,

var., Sulliv. in Pacif. R. Rep. iv. 187, t. 4, fig. l''-3^

Near Oakland and elsevvliere, common {Bigcloio, Bolander) ; the variety in Dardanelles Canon
{Bolander) ; Europe and Northern Africa.

9. Cr. Californica, Sulliv. Loosely cespitose, about | inch high : leaves erect-

spreading, long-lanceolate, carinate, concave with revolute margin, costa excurrent

into a hyaline denticulate hair : calyptra cucullate-mitriform, 4 - 5-cleft at base :

capsule oval or oblong, with an evident coUum, pendulous upon a short arcuate

pedicel, scarcely costate when dry ; operculum with a long straight beak ; annulus

rather broad, compound : teeth bifid nearly to the middle.— Pacif. R. Rep. iv. 187,

t. 4, excl. var. ; Sulliv. & Lesq. 1. c, n. 205, 206.

On rocks at San Rafael and around San Francisco, common, Bigelmc, Bolander. With it is

found a variety with the obtusish or acute leaves not setose, and the capsule subglobose, with a

longer operculum.

10. G. hamulosa, Lesq. Loosely tufted, blackish : leaves somewhat fascicled,

falcate-secund when dry, erect and curved inward like a hook when moist, loosely

imbricated, narrowly lanceolate-subulate, carinate-concave with nearly flat margin,

the stout nerve ceasing below the obtusish opaque apex : capsule upon a somewhat
curved pedicel, oval, smooth, brown, with a short conic operculum and no annulus :

teeth rather short, lacerate or imperfectly divided. — Mem. Calif. Acad. i. 14.

On gravelly soil upon Mount Dana, at 10,000 feet altitude, Bolander.

§ 4. Capside upon a straight erect pedicel, mostly exserted, not ribbed ; colnm.ella

not deciduous : leaves spreading, not crisped, mostly setose, with flat

margins; areolation rectangular at base, rarely sinuous. — Guembelia.

* Calyptra mitriform, lobed at base.

•i- Floivers monoecious.

11. G. ovata, Web. & ^lohr. Rather stout, tufted, | inch high or more,

green turning gray : leaves lanceolate from an oblong concave base, with reflexed

margins, acutely carinate, attenuate into a rather long smoothish hair, slightly thick-

ened on the margin : capsule exserted, ovate to oblong, firm, becoming brown, with

obliquely beaked or rarely obtuse operculum and broad annulus : teeth rather long,

purple, unequally cleft to the middle or lacerate and cribrose, spreading when dry.

— Schwaegr. Suppl. i, t. 24 ; Bruch & Schimp. Bryol. Eur. t. 254.

On dry rocks in the Truckee and West HumboUlt Mountains, Nevada ( Watson) ; Arctic

America to Lake Superior ; Europe, Asia, and the Sandwich Islands. Variable.

•J— •»— Flowers dicecioiis.

12. Gr. leucophsea, Grev. Broadly cespitose, silvery gray : leaves dark gi"een,

long-lanceolate from an oblong base, terminated by a long very hispid hair, spread-

ing, with slender costa and thin margin : capsule rarely exserted, elliptic or broad-

oblong, brown, contracted at the mouth, with a conic-subulate or bluntly beaked

operculum and broad annulus : teeth usually 2 - 3-cleft to the middle, cribrose below,

purple, spreading when dry.— Scot. Crypt. El. t. 284 ; Bruch & Schimp. 1. c, t. 257.

Dry rocks, Dardanelles Canon {Bolander); East Humboldt Mountains, Nevada {Watson);

Fort Colville {Lyall) ; Northern Atlantic States, Europe, Afiica, and Australia.
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13. Gr. calyptrata, Hook. Densely tufted, canescent : leaves somewhat crowded,
erect and subappressed, oblong-lanceolate, somewhat folded-carinate, margin scai'cely

recurved, the upper with a long smoothish hair; perichcetial leaves longer and
broader : capsule on a slightly exserted pedicel, cylindric-oblong, brown, wliolly

covered by the calyptra : operculum conic-rostrate ; annulus narrow : teeth purple,

bifid. — Drum. Muse. Am. n. 60. Gioembelia calyptrata, Muell. Muse. Frond, i. 775.

On dry rooks near Carson City {Watson); in the Rocky Mountains from British America
(Drummond) to New Mexico.

* * Calyptra cucullate, lohed at hose : dicecious.

14. Gr. elongata, Kaulf. Stems erect, very slender, naked at base, several

times branched, forming tumid blackened tufts : leaves ratlier firm, tlie lower
lanceolate and blunt, the upper lanceolate from an ovate-oblong base, the apex
liyaline or shortly setose, carinate-concave, the margin slightly thickened above :

calyptra oblique, long-beaked, 5-lobed : capsule minute, exserted, elliptic, yellowish,

with short obtuse operculum and narrow annulus : teeth subentire, reflexed on
drying. — Bruch & Schimp. 1. c, t. 259.

In the Yosemite Valley (Dr. B. W. James) ; alpine regions of Europe.

* * * Calyptra cucullate, entire : dicecious.

15. Gr. montana, Bruch & Schimp. Very much like G. ovata, but less rigid,

the leaves a little broader and tipped with a longer roughish hair ; calyptra long-

beaked, reaching below the middle of the scarcely exserted capsule ; annulus nearly

wanting ; operculum long-beaked, usually deciduous with tlie calyptra. — Bryol.

Eur. t. 250 ; Sulliv. & Lesq. Muse. Ara.-Bor. Exsicc. 2 ed. n. 215.

Near San Francisco, on Monte Diablo, and on Mono Pass at 7,000 to 8,000 feet altitude (Bolan-
der); in mountains, Nevada (Watson) ; Western Euro{)e.

23. RHACOMITRIUM, Bridel.

Taller perennials, broadly cespitose, usually upon rocks, dichotomously branched.

Leaves very densely crowded, subequal, long-lanceolate, blunt or setosely tipped,

channelled with recurved margins ; basal areolation linear and sinuous. Flowers

dioecious. Calyptra conic-mitriform, lobed at base, with a straight dark more or

less roughened beak. Capsule oblong-cylindric, on a rarely curved pedicel, with a

narrow beaked operculum and broad compoimd annulus. Peristome elongated,

upon a short basal membrane, purple, the teeth irregularly 2 - 3-cleft at least to the

middle, or to the base with subequal filiform divisions, erect or nearly so when dry.

A genus variously limited, of 30 or 40 species, many antarctic ; often included in Grimmia.

§ 1. Regidarly dlchotomous: leaves blunt ; areolation minute and rounded, at

base linear and very sinuous ; costa narrovjly 2-ioinged on the back

:

pedicel arcuate : operculiun conic-rostrate : teeth bifid nearly to the base.

— Campylodbyptodon.

R. PATENS, Schimp. Stems 2 to 4 inches long, naked below : leaves spreading : pedicel rather

short : capsule pale brown, oval, fuiTowed when dry. — Syn. Muse. 2 ed. 272. Grimmia patens,

Bruch & Schimp. Bryol. Eur. t. 246 ; Wilson, Bryol. Brit. t. 19. Between Fort Colville and
the Rocky Mountains, Washington Tenitory, Drummond, Lyall.

§2. Dlchotomous, fastlglately branched: leaves blunt; apical areolation quad-

rate or oval, the basal very naiTow arid sinuous : capsule erect : beak of
calyptra rough, ofoperculum acicular : teeth bifid to or below the middle.

— Dryptodon.

1. R. aciculare, Bridel. Loosely cespitose, dark green, 1 to 3 inches high :

leaves secund or spreading, widely lanceolate or ovate-oblong, obtuse, entire or
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toothed at top, costa ceasing below the apex : capsule brown, with short colluiu

and small mouth : teeth bifid nearly to the base, the unequal subulate divisions

conniveut when dry. — Bruch& Schimp. 1. c, t. 262 ; Wilson, 1. c, t. 19 ; Berkeley,

Brit. Moss. t. 21, fig. 3.

Oq granite rocks above the Yosemite Valley {Bolander) ; in the Alleghany Mountains, and

mountains of Europe.

2. R. depressum, Lesq. Broadly cespitose, depressed, yellowish brown, the

loosely leafy stems 4 or 5 inches long : leaves secund, erect, appressed when dry,

lanceolate from a broadly ovate semi-auriculate decurrent base, obtuse, usually irregu-

larly denticulate at the apex : capsule immersed upon a short pedicel, nearly cylin-

drical, with a short collum : teeth irregularly 3-parted or rarely bifid, the divisions

distinct or more or less coherent. — Mem. Calif. Acad. i. 14.

Yosemite Falls, Bolander.

K. Nevii {Griminia Ncuii, Muell. Flora, xxxi. 483, and Torr. Bot. Bulletin, v. 6) is found

at Portland, Oregon, Ncvius. Dark green or blackish, the stems somewhat naked below : upper

branchlets incurved, leafy : leaves appressed-imbricate or slightly spreading, broadly ligulate,

obtuse, si)aringly erose-denticulate at the apex, very coucave, the inner perieha;tial nerveless

:

capsule oval on a very short curved pedicel : segments of the stout red teeth coherent.

§ 3. Plants ivith more or less numerous short leafy lateral branchlets : leaves

diapharious at the apex {in our species) and setose-t'qyped : areolation,

calyptra and operculum as in § 2 : capsule erect : teeth divided into two

long narrowly lanceolate or filiform segments.— Rhacomitbium proper.

3. R. canescens, Bridel. Stems 2 to 4 inches long, erect, the many branches

more or less fascicled, yellowish green or hoary : leaves spreading and recurved,

the upper often secund, narrowly lanceolate from an oblong base, attenuate into a

long white denticulate point, deejjly cariuate, minutely papillose throughout, the

entire margin recurved : capsule on a long purple pedicel, ovate-conical with a

narrow mouth, brown, obscurely striate when dry : operculum equalling or exceed-

ing the capsule : teeth very long, filiform, erect, deep purple. — Bruch & Schimp.

1. c, t. 270, 271 ; Wilson, 1. c, t. 19 ; Fl. Dan. xv, t. 2561, fig. 1.

Shaded rocks near Paper Mill, Marin County, a variety with pellucid leaves, scarcely papillose,

and areolation narrower {Bolander) ; Mount Ranier (Pickering) ; Vancouver Island {Lyall)
;

White Mountains, N. Hampshire ; throughout Europe. A variable species.

R. HETEROSTicHxrM, Brid., collected at Fort Colville (Lyall) and in Oregon {Nevius), has

shorter stems (^ to 1^ inches long) sparingly branched, the elliptic- or obovate-cylindric capsule

smooth when dry and exceeding the operculum, and the short teeth unequally and irregularly

divided, incui'ved when dry. — Bruch & Schimp. 1. c, t. 265 ; Wilson, 1. c. Triclwstomum. hctero-

stichum, Hedw. Muse. Frond, ii, t. 25. Also in Colorado {Hall) and Alaska, and European.

R. LANUGINOSUM, Brid., from Vancouver Island {Wood) and Mount 'R^niev {Pickering), has

its stems much elongated (4 to 12 inches), slender, fragile and much branched, with crowded
linear-lanceolate dentate leaves : pedicels short, roughish : operculum as long as the small ovate

smooth capsule : teeth very long, filifomi. — Bruch & Schimp. 1. c, t. 269 ; Wilson, 1. c. ; Fl.

Dan. XV, t. 2561, fig. 2. Trichostomum lanuginosum, Hedw. 1. c. iii, t. 2. In the White
Mountains and Europe.

R. MiCROCARPim, Brid. ; Oregon, Hall. Habit of A', canescens, the stems fascicled, with

numerous short branches : leaves crowded, recurved, lanceolate with a short white dentate point

and the areolation throughout elongated and sinuous : capsule small and thin, cylindrical, pale,

twice longer than the conic operculum. — Bruch & Schimp. 1. c, t. 268 ; Wilson, 1. c, t. 61. In

the White Mountains and the AUeghanies and in Europe. Growing in dry places and maturing
its fruit in autumn, not in the spring as the preceding S2>ecies.

24. PTYCHOMITRIUM, Bruch & Schimp.

Perennials, loosely cespitose on rocks or rarely trees. Leaves dull, in 5 to 8

ranks, long-lanceolate, crisped, costate, the areolation at the apex minute and puncti-

fonn, at base short-linear or rectangular
;

perichaetial leaves not distinct. Flowers

monoecious, bud-like, the male terminal or axillary. Calyptra mitriform, reaching
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to the middle of the capsule, incised at base and longitudinally plicate. Capsule

erect, long-pedicellate, regular, with aciculate operculum and broad compound
annulus. Peristome simple, of 16 long and narrow usually deeply cleft teeth.

About a dozen widely scattered species are refened to this genus.

1. P. Grardneri, Lesq. Stems branched, tufted : leaves dark green, crowded,
twisted or crisped, refiexed when moist, acutely carinate, the margin above sharply
serrate ; basal areolation linear : male flowers rarely axillary, usually 2 to 4 within
the perichsetium : capsule (frequently 2 or more together) narrowly elliptical, pale

brown, smooth, with long persistent reddish operculum : teeth mostly 3-cleft to the
base, dark red. — Mem. Calif. Acad. i. 16.

On rocks in Dardanelles Canon, Forest Hill, Bolander. Closely resembling P. polyphyllum,
Biuch & Schimp., of Euroi)e.

25. ORTHOTRICHUM, Hedw.

Roundish-tufted perennials, on trees or rocks, erect or procumbent, never creeping,

dichotomously branched, with rootlets at base and at the axils of the branches.

Leaves crowded, ovate- to long-lanceolate, strict when dry, costate, entire, margins

usually revolute, dull and usually minutely papillose ; areolation at base looser, rec-

tangular and hyaline, above punctulate. Flowers monoecious or dioecious, terminal

and bud-like. Calyptra large, campanulate, lobed-mitriform, longitudinally plicate,

hairy or naked. Capsule immersed or more or less exserted, erect, symmetrical,

8- 16-striate, ribbed when dry, more or less elongated, with distinct collum, a

mamillate or conic-rostrate operculum, and a very narrow annulus or none. Peri-

stome of 1 6 short pale teeth divided by a medial line and usually in pairs, with or

without an inner row of 8 or 16 alternate filiform cilia.

A genus of 70 or more species, about half European, the rest belonging chiefly to the New
World. Nearly 30 species are North American, lialf of which are also European.

The genus Ulota, Mohr, often included in Orthotrichum, is distinguished by its flexuous

leaves crisped and twisted when dry, usually dilated at base with linear areolation, and the very

haiiy calyptra witli more numerous folds. No species have been detected in California, but the

following are found in Oregon and northward.

U. PHYLLANTHA, Brid. Densely tufted, 1 or 2 inches high, with long linear leaves, when dry

twisted and circinate, the costa ])roduced into the apex and there usually thickened and bearing

brown jointed cylindrical gemmae : fruit unknown. — Orthofrichnm phyllanthurn, Bruch & Schimp.

Bryol. Eur. t. 223; Wilson, Bryol. Brit. t. 46. Oivgon {Hall) ; Vancouver Maud {ff^ood)

;

Europe, Andes of South America, and antarctic regions.

U. CRISPULA, Bruch. Leaves crowded, linear-lanceolate, crisped when dry : cajjsule short-

pedicelled, pale yellow, clavate-pyriform, narrowly 8-striate : calyptra conic-campanulate : teeth

short, reflexed when dry, with 8 or 16 short cilia. — Ortholrichu7ii crispum, Hedw. Muse. Frond.

ii. 96, t. 35 ; Bruch & Schimp. 1. c, t. 228 ; Wilson, 1. c, t. 45. Oregon {Nevius, Hall); Europe.

« Peristome simple, the inner cilia wanting or only rudimentary.

1. O. cupulatum, HofTm. Tufts more or less crowded, an inch high, red- or

brownish-green : leaves crowded, spreading or when dry strict, oblong-lanceolate,

with reflexed margins : calyptra campanulate, sparingly hairy : capsule obovate,

immersed on a short pedicel, thick, pale brown, 1 6-striate, with a pale yellow convex

straight-beaked operculum: peristome of 16 distinct pale yellow teeth, radiately

spreading when dry. — Bruch & Schimp. 1. c, t. 209 ; Wilson, 1. c, t. 21 ; Berkeley,

Brit. Moss. t. 20, fig. 4 ; Sulliv. Icon. Muse. Suppl. 61, t. 44 (var. minus).

On limestone rocks near Russian Kiver {Bolander) ; also from British America to the Atlantic

States and New Mexico, in several forms, and in Europe.

2. O. Sturxnii, Hoppe & Homsch. Usually larger than the last, in broader

circular tufts : leaves spreading and recurved, the margins revolute, and the upper
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part formed of a double layer of cells : capsule obscurely 8-striate, the calyptra

usually very hairy, and the peristome-teeth erect when dry.— Bruch & Schinip. 1. c,

t. 209 ; Fl. Dan. xv, t. 2560, tig. 2.

On shaded rocks in Yoseniite Valley (Bolander) ; "W. Humboldt Mountains, Nevada ( Watson) ;

Texas (IFruj/d) ; also in the White Mountains, in Europe, and the Sandwich Islands.

3. O. anomalum, Hedw. Stems erect, about an inch high, subsimple : leaves

rather firm, spreading or the upper crowded and more erect, strict when dry, lanceo-

late, papillose, with revolute margins, basal areolation rectangular : calyptra cam-

panulate, hairy : capsule exserted on a long pedicel, ovate-oblong, reddish brown,
Avith 8 or sometimes 16 orange striae : teeth in pairs, erect when dry; 8 rudimentary

cilia sometimes present. — Muse. Frond, ii. 102, t. 37; Bruch & Schimp. 1. c,

t. 210 ; Wilson, 1. c, t. 21 ; Berkeley, 1. c. tig. 5 ; Fl. Dan. t. 2615.

Washoe Mountains, near Carson City ( Watson), a form with thicker, more papillose and more
revolute leaves, with closer areolation, and the calyptra more pilose. The typical form is found
from Arctic America and Greenland to Colorado and the Atlantic States ; also Europe.

4. O. Tezanum, Sulliv. Stems nearly an inch high, loosely leafy, cespitose

or in small brownish- or dark-green tufts : leaves linear-lanceolate, recurved-spreading,

erect-spreading when dry, carinate-costate with reflexed margins, somewhat folded

above and very minutely papillose : flowers monoecious, the male axillary : calyptra

very pilose : capsule immersed, oblong-obovate upon a short collum, prominently

8-ribbed the whole length when dry ; operculum short- rostrate : teeth in pairs, pale

yellow, often with 16 rudimentary cilia. — Gray's Manual, 2 ed. 633, and Icon.

Muse. 53, t. 34; Sulliv. & Lesq. Muse, Am.-Bor. Exsicc. n. 122.

Var. globosum, Lesq. Capsule shorter, subglobose, emergent upon a somewhat
longer pedicel, with a brown shining calyptra ; stem shorter, the leaves erect when
moist. — Mem. Calif Acad. i. 1 7.

Common on rocks and trees, and very variable (Bolander) ; Texas and New Mexico, Wright,

Fendlev.

5. O. Watsoni, James. Loosely tufted, green, pale ochre below, sparingly

branched, 6 to 10 lines high: leaves rather soft and loose, long-lanceolate and
acute, recurved, carinate, margins revolute, covered above with 2 — 3-forked papillie

:

flowers monoecious : calyptra somewhat hairy : capsule emergent, subelliptical when
dry, prominently ribbed and contracted below the dilated mouth ; operculum short-

rostrate : teeth yellowish white, closely connate in pairs, erect-spreading when dry.

— Bot. King Exp. 401 ; Sulliv. Icon. Muse. Suppl. 73, t. 54.

On damp shaded rocks, West Humboldt Mountains, Nevada, Watson.

6. O, Jamesianum, Sulliv. Stems sparingly branched, 6 to 8 lines high, in

rather loose tufts, pale green or cinereous when dry, brownish below, subjulaceous :

leaves oblong or lanceolate-oblong, obtuse, subcarinate, papillose, the margins revolute,

and costa ceasing below the apex : flowers monoecious, the male axillary : calyptm
sparingly hairy : capsule immersed, pyriform, short-pedicelled, 8-ribbed when dry
and constricted below the broad mouth : teeth distinct, transversely vermiculate at

base, longitudinally at the apex, and circularly in the middle. — Bot. King Exp. 401,

and Icon. Muse. Suppl. 71, t. 53.

On limestone rocks in the East Humboldt Mountains, Nevada ( Watson) ; Fort St. James,
British Columbia, Macoun.

* * Peristome double.

7. O. rupestre, Schleich. Stems mther long, forming loose circular brownish
tufts, brandling : leaves spreading, somewhat recurved, strict and rigid when dry,

lanceolate acute, deeply carinate above, with revolute or involute margins, minutely

papillose : calyptra campanulate, very villous with yellow hairs : capsule immersed
or emergent, pyriform, pale yellow becoming brownish, faintly 8-striate, when dry

scarcely contracted below the mouth : teeth rather long, pale, in pairs or at length



384 MUSCI. Orthotrkhum.

distinct, erect or slightly spreading when dry; cilia 8, linear-lanceolate, nearly

equalling the teeth. — Bruch & Schimp. Bryol. Eur. t. 217; Wilson, 1. c, t. 34.

On rocks, Big Tree Grove and Yosemite Valley (Bolander) ; E. Humboldt Mountains, Nevada
(
IVatson) ; Arctic America and mountains of Europe.

8. O. Bolanderi, SuUiv. Stems densely leafy, nearly an inch high, sparingly

branched from the base, dark green, cespitose : leaves recurved-spreading when
moist, oblong-lanceolate, acutish, obscurely papillose, the areolation above of dense
bistromatic cells : monoecious ; male flowers axillary : calyptra hairy : capsule on a

very short pedicel, half emersed, oblong-oval, on a short collum : teeth long, in

pairs, 18-20-jointed, densely punctulate, yellowish; cilia 8, as long as the teeth.— Icon, Muse. Suppl. 64, t. 46.

On rocks, Bolander.

9. O. speciosum, Nees. Stems tall (1 or 2 inches), loosely cespitose, green or

yellowish green : leaves more or less spreading, long-lanceolate, acuminate, carinate,

the margins revolute : male flowers axillary : calyptra ovate-campanulate, very
hairy : capsule emergent and exserted, cylindric-oblong upon a short collum, pale

yellow, smooth, at length obsoletely 8-plicate : teeth in pairs, yellowish, reflexed

when dry, densely papillose, equalling the 8 cilia.— Bruch & Schimp. 1. c, t. 217
;

Wilson, 1. c, t. 34. 0. elegans, Schwaegr.

On trees and rocks, Big Trees and elsewhere {Bolander) ; Fort Colville and British Columbia
(Lyall) ; St. Lawrence River, and European. Very variable.

10. O. alpestre, Hornsch. More or less densely cespitose, and from deep
green to yellowish or brownish : leaves long-lanceolate, with revolute margins,

papillose and minutely crenulate above : male flowers terminal : calyptra nearly

naked, covering two-thirds of the capsule, straw-colored with brown apex : capsule

emergent, oval with short collum, pale yellow, striate, when dry urceolate and
broadly ribbed : teeth connate in pairs, reflexed when dry, equalling the 8 cilia.—
Bruch & Schimp. I. c, t. 213; Sulliv. Icon. Muse. Suppl. 69, t. 51. 0. occidentale,

James, Bot. King Exp. 402.

Monte Diablo (Gibbons) ; Wahsatch and Uinta Mountains ( JValson) ; Rocky Mountains of
British America {Brummond) ; Central Europe. The specimens differ from the normal form in

their glaucous-green color, the broader thick leaves with elongated simjtle or forked papilhe, and
the longer entire teeth minutely punctate.

11. O. rivulare, Turner. Stems lax, tufted, elongated, often floating, branched
above, naked at base : leaves dark green or blackish, oblong-ovate to ligulate, obtuse,

spreading, smooth, with revolute margin : male flowers terminal : calyptra naked,

pale- or dark-green, blackish above, covering half of the capsule : capsule half

immersed, pyriform, yellow, obscurely 8-striate, urceolate and ribbed the whole
length when dry : teeth orange, in pairs, at length somewhat separated, reflexed

when dry ; cilia 8 longer and 8 shorter than the teeth.— Muse. Hib. 96, t. 8
;

Bruch & Schimp. 1. c, t. 219 ; Wilson, 1. c, t. 21.

On roots of trees, etc., in water, Anderson Valley, common, Bolander ; Europe.

12. O. cylindrocarpum, Lesq. Stems simple or sparingly branched, slender,

2 to 4 lines long, densely leafy, in loose dull green tufts blackish below : leaves

erect, appressed when dry, long-lanceolate, acutish or subobtuse, carinate, the stout

nerve ceasing below the apex, margins revolute, minutely papillose above : flowers

monoecious, the male rarely axillary : calyptra very hairy, nearly covering the

capsule ; capsule exserted, cylindric or narrowly oval, pale green or yellowish,

obscurely 8-striate, very narrowly 8-ribbed when dry : teeth approximate in pairs,

9 - 10-jointed, granulose, reflexed when dry, eqtialling the 8 stout cilia. — Trans.

Amer. Phil. Soc. xiii. 6, and Mem. Calif Acad. i. 17 ; Sulliv. 1. c. 70, t. 52 ; Sulliv.

& Lesq. 1. c. 2 ed. n. 178. 0. Coulteri, Mitten, Journ. Linn. Soc. viii. 25.

On rocks and bark of oak-trees, Dardanelles Canon {Bolander) ; also by Coulter.
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13. O. Kingianum, Lesq. Stems sparingly branched, an inch high, in dull

green tufts, brown below : leaves erect-spreading when moist, ovate-lanceolate,

obtusely acute, revolute in the middle, carinate, the costa ceasing below the apex,

granulose-papillose above : monoecious, the male buds axillary, slender : calyptra

sparingly hairy, coveiing the brown smooth oval capsule, which is exserted upon a

pedicel 2 or 3 lines long, long-cylindric when dry: teeth in pairs, 9- 10-jointed,

punctate, erect when dry, longer than the 8 cilia. — Mem. Calif. Acad. i. 18; Sulliv.

Icon, Muse. Suppl. 74, t. 55. 0. laevigatuni, James, Bot. King Exp. 402, not Zett.

On rocks near the Yosemite Y&Ws, {Bolancler) ; Pah-Ute Mountains, Nevada ( /Fo^soji)- Siil-

livant in his manuscript notes refers this sjiecies to 0. speciosuiii.

14. O. pulchellum, Smith. Stems loosely cespitose, about 3 lines high, very
slender : leaves pale green, soft, spreading, lax and slightly crisped when dry, linear-

lanceolate, acuminate, margins revolute below, very minutely punctate and revolute

toward the apex : male flowers terminal : calyptra campanulate, naked, pale yellow
with a brown point : capsule exserted on a rather long pedicel, small, oblong with
a short collum, yellowish, indistinctly 8-striate, becoming sulcate below the mouth
and contracted : teeth red-orange, rather long, in pairs, reflexed when dry, with 16
equal filiform cilia.— Engl. Bot. t. 1787; Bruch & Schimp. 1. c, t. 223; Wilson,
1. c, t. 21 ; Berkeley, 1. c. tig. 7. 0. Columbicum, Mitten, Journ. Linn. Soc. viii. 241

Clear Lake and Eureka {Bolander) ; Vancouver Island ; Northern Europe. Peristome some-
what paler and pedicel longer than in the Eurojiean type. 0. Cohimbicum, from Vancouver
Island, is described as having but 8 cilia and the calyptra rugose at the apex.

0. coxsiMiLE, Mitt. 1. c. (Sulliv. Icon. Muse. Suppl. 59, t. 43), also from Vancouver Island, is

veiy similar but with shorter capsule, the calyptra somewhat hairy, and the cilia only 8.

15. O. Lyellii, Hook. & Tayl. Stems loosely tufted, 2 to 4 inches long, much
branched : leaves crowded, flexuose-squarrose, when dry nearly erect and somewhat
twisted, linear-lanceolate, acute, margins flat, beset with red clavate hairs or papillae

:

dioecious : calyptra large, moderately hairy, conic-campanulate : capsule emergent,
ovate upon a long collum, faintly 8-striate, elongated and deeply striate when dry,

yellowish brown : teeth whitish, reflexed when dry ; cilia 16, red, slightly erose on
the hyaHne margin.— Muse. Brit. t. 22; Bruch & Schimp. 1. c, t. 221 ; Wilson,
1. c, t. 22 ; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. 184, 185. 0. papillosum^
Hampe, Linnsea, xxx. 458.

On trees, California and Oregon, common ; Europe.

26. ENCALYPTA, Schreb.

Somewhat cespitose branching perennials, on the ground or rocks, the stem

rhizoid-bearing the whole length. Leaves 5-ranked, dull green, linear to spatulate,

densely covered above with cleft papillae ; areolation close hexagonal toward the

apex, long-rectangular and hyaline at base. Inflorescence monoecious (rarely dire-

cious), bud-like. Calyptra very large, longer than the capsule, cylindric-campanulate,

very smooth, with long slender beak. Capsule erect upon a long pedicel, oblong or

cylindric, with a short collum ; operculum beaked like the calyptra. Peristome

very variable, single, of 16 teeth (in our species), or double, much as in Ortholrichum,

sometimes wanting.

A genus of about 20 species, largely European. Resembling in habit the larger species of
Barbula, but readily distinguished by the calyptra.

* Peristome very fugacious and fragile, or often wanting.

1. E. vulgaris, Hedw. Stems scarcely 6 lines long: leaves spreading, lingu-

late, apicuhitc, twisting when dry, the reddish costa ceasing below the apex or

slightly excurrent : calyptra entire at base, yellowish green : capsule ovate-cylindrical,
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thin, pale yellow, orange above and below, minutely sulcate when dry : teeth usually
none, or very irregular, short and obtuse, pale. — Muse. Frond, i, t. 18; Bruch &
Schimp. Bryol. Eur. t. 199; Wilson, Bryol. Brit. t. 13; Berkeley, Brit. Moss. t. 22,
fig. 1 ; SuUiv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. 167.

Monte Diablo and Oakland Hills {Bolandcr) ; Fort Colville {LyalT) ; mountains of Nevada and
Utah ( Walsmi) ; Colorado {Uall) ; White Mountains, and throughout Europe.

* * Peristome persistent.

2. E. ciliata, Hedw. Stems | to 1 inch high, loosely cespitose, branched :

leaves bright or pale green, soft, spreading, crowded, oblong-ovate or ligulate,

shortly acuminate, slightly concave, margin somewhat undulate, the costa slightly

excurrent or ceasing below the subcrenulate apex ; areolation very granulose above :

calyptra lanceolate-lobed and fringed at base, pale yellow : capsule on yellowish
pedicels, smooth, long-cylindric, at length reddish brown, without annulus : teeth
usually narrowly lanceolate, orange-colored, horizontally inflexed when dry, spread-

ing when moist, rarely wanting. — Engl. Bot. t. 1418; Bruch & Schimp. 1. c,
t. 200; Wilson, 1. c, t. 13. Leersia ciliata, Hedw. Muse. Frond, i, t. 19.

Yoseniite Valley, near Nevada Fall, and banks of Russian Eiver near Ukiali {Bolandcr)
;

Oregon (JIall) ; Colorado ( IVolf) ; Lake Superior and Northern New York ; Europe.

3. E. rhabdocarpa, Schwaegr. Differing in its leaves, often piliferous at the
apex ; calyptra slightly jagged at the base and scabrous at tlie apex ; capsule ovate-

cylindrical, brownish with 8 to 16 reddish striae, and deeply sulcate when dry,

annulate; peristome reddish, rarely pale or wanting. — Suppl. i. 56, t. 16 ; Brucli

& Schimp. 1. c, t. 204 ; Wilson, 1. c, t. 32 ; SuUiv. in Gray's Manual, 2 ed. t. 2.

In the East Humboldt Mountains, Nevada
(
Watson) ; Washington Territory {Lyall) ; Arctic

America to Colorado ; Europe.

27. TAYLORIA, Hook.

Loosely cespitose perennials, on the ground, branching, rhizoid-bearing the whole

length. Leaves erect-spreading in several ranks, soft, ovate-lanceolate, clasping,

acute, costate, coarsely serrate above, of large thin parenchymatous cells. Flowers

terminal ; the male discoid, of numerous short-pedicelled antheridia and clavate

paraphyses. Calyptra mitriform, cleft at one side. Capsule long-pedicelled, decur-

rent into a long thick clavate collum of the same color, erect, regular, becoming

brownish, with convex-conic operculum and no annixlus. Peristome of 16 linear-

lanceolate entire or at length divided teeth, very hygroscopic, reflexed when dry.

Columella persistent.

A small genus, mostly alpine and gi'owing upon decayed vegetable or animal substances.

European and South American.

DissoDON, Grev. & Arn., is a nearly allied genus, growing on the ground, and distinguished

by obtuse entire somewhat obovate leaves, the male flowers bud-like, and the acute or truncate
teeth erect-incurved when dry.

D. HoRNSCHUCHii, Grev. & Am., a European species which has been found in the Rocky
Mountains {Drummmid) and in Oregon (Doivnie), may be met with in California, It has broadly
oblong or obovate green and shining leaves, the long-clavate capsule erect upon a shortish thick
pedicel, a broad ojieiculum borne upon a tall stout persistent columella, and truncate bifid teeth.

1. T. splachnoides, Hook. Stems 1 inch high, erect: leaves imbricated, pale

green, more or less obtuse and sermte : capsule on a reddish pedicel 1 or 2 inches

long, oblong-cylindric, as long as the narrower collum ; operculum long-conic : teeth

very long and attenuate, at length cleft to the base, involute within the orifice or on
drying circinate-flexuous and reflexed, pale purple : columella exserted, filiform,

with capitate sunmiit. — Muse. Exot. t. 1 73 ; Bruch & Schimp. Bryol. Eur. t. 286
;

FL Dan. Suppl. t. 44. Uookeria splachnoides, Schleich. ; Schwaegr. Suppl. t. 100.
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At Unionville, West Humboldt Mountains, Nevada ( Watson) ; Rocky Mountains of British

America {Drummond) ; Europe.

T. SERUATA, Bruch & Schimp. (Bryol. Eur. t. 284, 285), was collected at Fort Colville by
LynJl. Fertile steins procunibeut : capsule brownish red, on an erect pedicel : teeth dark purple,

shiiung, liuear-lauceolate, when dry arcuate-erect or loosely redexed : columella included.

28. SPLACHNUM, Linn,

Soft loosely cespitose annuals (rarely perennial), on the ground or cattle-dung

;

rhizoids at base. Leaves remote, spreading, the uppermost crowded, broadly

obovate-lanceolate, narrowed at base, entire or serrate, the areolation very loose.

Male flowera subdiscoid. Calyptra small, conic, very fugacious. Capsule long-

pedicelled, small, short-cylindrical upon a spongy at length much thickened and

subglobose, pyriform or umbrella-shaped apophysis, differing from it in color

;

operculum convex; annulus none. Peristome of 16 orange-colored linear teeth, iu

pairs, appressed-reflexed when dry. Columella persistent.

A genus of half a dozen species in Europe and North America, and another in Tasmania.

1. S. luteum, Linn. Annual, dioecious ; stem \ inch high or less, simple or

branched at base : leaves rather large, long-apiculate, entire : capsule on a pedicel

an inch long or more, brownish upon a lemon-colored broadly dilated flat-umbrella-

shaped apophysis : teeth orange, many-jointed.— Amcen. ii. 277, t. 3 ; Hedw. Muse.
Frond, ii. 48, t. 17 ; Bruch & Schimp. Bryol. Eur. t. 296. S. melanoc.aulon,

Schwaegr. Suppl. t. 109.

Reported hj Mitten (Journ. Linn. Soc. viii. 22) as collected at various times in western North
America and in the Rocky Mountains, and as varying much in the length of the pedicel and size

of the apophysis. It is found in Northern Europe and Kamtschatka, and may range to the
mountains of California.

29. PHYSCOMITRIUM, Brid.

Low clustered or loosely cespitose annuals, on the ground ; stem simple or

bi-anched at base. Leaves crowded above, rather broad, acuminate, soft and smooth,

of large hyaline cells ; costa thin. Inflorescence monoecious, terminal, the male

flowers discoid. Calyptra vesicular, 4-angled, 5-lobed at base, with a long straight

beak, half-covering the capsule. Capsule ovate- or globose-pyriform, erect on an

exserted pedicel or immersed, regular, with flattish-convex operculum. Peristome

wanting.

About 16 species are known, widely scattered, one-half South American. Four species besides

the following are found in the Atlantic States, and a fourth in the Wahsatch Mountains.

1. P. pyriforme, Bridel. Stems 2 to 5 lines high : leaves more or less spread-

ing, spatulate-lanceolate, coarsely serrate above the middle : capsule globose-pyriform,

exserted on a pedicel 5 to 8 lines long, at length brownish red, the cells bordering

the orifice transversely rectangular, in 12 to 15 rows; o])erculum convex-conic;

annulus double. — Bruch & Schimp. Bryol. Eur. t. 299 ; Wilson, Bryol. Brit. t. 7.

Gymnostomum pyriforme, Hedw. ; Engl. Bot. t. 413.

On wet banks in Dardanelles Canon and in swamps near San Rafael {Bolander) ; very common
in the Atlantic States as well as throughout Europe. The largest species of the genus.

30. ENTOSTHODON, Schwaegr.

Eesembling the preceding genus. Leaves very variable in the same species.

Calyptra vesicular-cucullate, long-beaked, shining. Capsule exserted, erect or

slightly nodding, regular pyriform, with small plano-convex or rarely umbonate
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operculum, and no annulus. Peristome single (or none), of 16 short linear-lanceolate

punctulate teeth, inserted within the orifice and horizontal.

Thirty or more species are described, one-half of them South American. The following are the
only North American species,. with a single exception.

1. E. Templetoni, Schwaegr. Stems 3 to 6 lines high : lower leaves very small,

remote, the upper (G or 8) rosulate, broadly obovate- to spatulate-oblong, acuminate,

the margin subcrenate from the prominent cells, costa ceasing below the apex, the

areolation rather large : capsule erect on a pedicel nearly ^ inch long, yellowish

brown, narrowly pyriform, the long collum attenuate into the pedicel ; operciduni

plano-convex : teeth lanceolate-subulate, with broader confluent base, remotely

articulated, reddish.— Suppl. t. 113 ; Bruch & Schimp. Bryol. Eur. t. 302 ; Wilson,

Bryol. Brit. t. 14; Berkeley, Brit. Moss. t. 16, fig. 5.

Swamp near Mendocino {Bolancler) ; Europe.

2. E. Bolanderi, Lesq. Resembling the last ; stem scarcely 2 lines high, erect

from a decumbent base : leaves yellowish green, longer acuminate, more loosely

areolate, and the costa wanting or scarcely reaching the middle
;
perigonial leaves

nerveless : capsule with a longer somewhat inflated collum ; operculum urabonate or

apiculate-convex : teeth pale, linear-lanceolate, ecjual, very minutely granulose, not

nodose, the articulations and medial line obscure.— Trans. Amer. Pliil. Soc. xiii. 10;

Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 236 ; SuUiv. Icon. Muse. Suppl.

28, t. 17.

On clayey ground near San Fiancisco, Bolander.

31. PUNAKIA, Schreber.

Differing from the preceding in the obliquely pyriform capsule and in the cliai-ac-

ters of the peristome. Stem at first simple, bearing a discoid male flower, the

female flowers terminal on later branches ; rootlets at base of the stem and branches:

capsule more or less nodding upon a long erect or arcuate at length twisted pedicel,

obliquely pyriform with a small oblique mouth, rather ventricose ; operculum flat-

convex or convex-conic ; annulus none or large and double : peristome double, from

below the orifice, the outer of 16 oblique linear-lanceolate prominently jointed teeth

connivent at apex upon a small reticulated disk, reddish purple at base, paler above

;

the inner of as many yellowish lanceolate cilia opposite to the teeth.

About 20 species, of which 8 are found in North America.

* Capsule siiherect upon a straight pedicel, without annulus.

1. F. Califomica, Sulliv. & Lesq. Loosely cespitose, pale green, the stems

1 or 2 lines high : upper leaves erect and crowded, oblong, shortly acute, concave,

entire, the costa continuous nearly to the apex, marginal areolation subtpKidrato

toward the apex, longer below : pedicel scarcely an inch long, twisted to the left

when dry ; capsule oblong-pyrilbrm, only slightly unsymmetrical, with a depressed-

conic operculum : teeth and cilia adherent to above the middle.— Muse. Am.-Bor.

Exsicc. 2 ed. n. 238 ; Lesq. in Mem. Calif. Acad. i. 20 ; Sulliv. Icon. Muse. Suppl.

29, t. 18.

On moist clayey soil, at Auburn, Ukiah, etc. (Bolander) ; Oregon, Hall.

2. F. calcarea, Wahl. Loosely cespitose, stems 1 to 3 lines high : leaves

below oblong-lanceolate and deflexed, the upper more or less spreading, obovate-

oblong, more or less abruptly-acuminate, finely apiculatc or terminating in a long

flexuose point, obtusely serrate or nearly entire, tlie yellow co.sta ceasing near the

apex : pedicel (6 to 8 lines long) twisted to the right when dry or the lower part to
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the left : capsule brownish, shortly pyriform ; operculum convex-conic, blunt. —
Scliimi). Syn. 2 ed. 382. F. Muhlenbergii, Schwaegr. Suppl. i^. 78, excl. t. ; Bruch

«fe Schimp. Bryol. Eur. t. 303 ; Wilson, Bryol. Brit. t. 20. F. Hibernica, Hook. &
Tayl. ; Bruch k, Schimp. 1. c, t. 304 ; Wilson, 1. c. F. Mediterranea, Lindb.

;

Sulliv. Icon. Muse. Suppl. 31. .

At Mission Dolores and on Monte Diablo {Bolander) ; Cajon Pass and Colorado Valley

(Biijclow) ; Salt Lake, Utah ( Watson) ; British America {Druinmond) ; and very connnon
thi'oughout Europe and in Asia and Africa. Schimper unites the two si^cies which have long

been kept apart upon the variations in the shape of the leaves and in the torsion of the [Kidicel.

Tlie typical foim (the F. Hibernica) has the more attenuate and more acutely serrate leaves, and
the pedicel twisted more or less to the left.

* * Capsule more or less nodding upon an arcuate pedicel ; annulus present.

3. F. hygrometrica, Hedw. Stems 3 to 10 lines high : upper leaves crowded
and connivent, or rarely spreading, broadly ovate-lanceolate, concave, entire, costate

nearly to the apex, only the perigonial ones serrate at the apex and base : capsule

turgid-pyriform, deep yellow to red, horizontal or pendent upon a flexuous arcuate

pedicel | to 3 inches long, deeply sulcate when dry and the very oblique margin

corrugated ; operculum broadly convex ; annulus large, at length unrolling. — Bruch

& Schimp, 1. c, t. 305 ; Wilson, 1. c. ; Sulliv. in Gray's Man. 2 ed. t. 3 ; Berkeley,

Brit. Moss. t. IG, tig. 6.

Var. calvescens, Bruch & Schimp. Pedicel straight : capsule narrower and
nearly erect : leaves spreading, rather longer and narrowed, twisted when dry.—
F. calvescens, Schwaegr. Suppl. t. Q5.

In various localities through the State {Coulter, Bigeloio, Pickering, Bolander), and found in

nearly all parts of the world. The variety, which is more confined to warm regions, has been
collected in American Fork Canon {Brewer), and near Carson City, Watson.

4. F. microstoma, Bruch & Schimp. Differing from the hist in the stouter

pedicel, the firmer somewhat shining deep chestnut-colored capsule, oidy obscurely

sulcate when dry, the margin of the much smaller orifice not corrugated, the inner

peristome rudimentary, and the spores a half larger.— Bryol. Eur. t. 306.

At Soda Springs, on the Upper Tuolumne {Bolaiider) ; Illinois ; European.

5. F. convoluta, Hampe. Loosely cespitose, the stem with the pedicel an inch

high : outer lesives spreading with involute margins, the upper convolute and em-
bracing the pedicel, oblong-ovate, acute, nearly entire, the costa reaching the apex :

capsule ascending, at length nearly erect, obliquely pyriform, more or less plicate
;

operculum umbonate, acute : teeth broadly lanceolate, yellowish, the tips incurved.

— Linnaia, xxx. 455.

In the Sierra Nevada, at 3,000 to 5,000 feet altitude, J. Bauer. Hampe compares this species

with var. calvescens of F. hi/ffrometica, from which he differentiates it by the shorter leaves, the

smaller and thinner-walled cells, the acute umbonate operculum and the yellowish teeth. It is

to be inferred that the capsule is annulate.

32. LEPTOBRYUM, Schimp.

Stems low, cespitose, on the ground, simple or innovating from the base, rooting

only at base. Leaves numerous, linear-setaceous (the lower much smaller and

remote), with broad excurrent serrate costa, areolation linear-rhombic above, smooth

and shining. Flowers bisexual; paraphyses filiform, acute. Fruit as in ^r^wm;

but the stipitate sporangium much smaller than the cavity of the capsule.

Only two species, the second Peruvian.

1 . L. pyrifoxme, Schimp. Stems \ to 1 inch high : leaves soft and green,

with silky lustre, spreading, flexuosc : capsule inclined or ])endulous, ovate-pyriform

with long collum and convex apiculato operculum, thin, yellowish brown and shin-

ing : ciliolai present. — CoroU. Bi-yol. Eur., and Syn. 2 ed. 390 ; Wilson, Muse. Brit.
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t. 28; Berkeley, Brit. Moss. t. 18, fig. 3. Bryxim pyriforme, Linn. ; Hedw. Hist.

Muse. t. 3, fig. 13 ; Bruch & Schirnp. Bryol. Eur. t. 335 ; Fl. Dan. t. 2380, fig. 2.

At Cajon Pass {Bigelow), Clear Lake (Bolandcr), and common in the Sien-a Nevada and in the
mountains northward and eastward across the continent. Also frequent in Europe, Asia and
South America.

33. BRYUM, Dill.

Cespitose perennials, on the ground or rocks ; stems simple or sparingly innovat-

ing near the flowering apex, often with rhizoids the whole length. Leaves in

several ranks, the upper larger and more crowded, usually ovate or lanceolate,

smooth, the costa mostly percurrent or nearly so, with rather large subequal rhombic-

or rectangular-hexagonal areolation, usually more or less serrate. Male flowers dis-

coid or bud-like, with filiform paraphyses. Calyptra narrow, cucullate, fugacious,

smooth. Capsule long-pedicellate, solitary, pyriform or oblong, with long or rather

short collum, inclined or pendulous, smooth, mostly annulate ; operculum convex,

apiculate or shortly rostellate. Peristome double ; outer of 1 6 linear-lanceolate or

lanceolate teeth, with sinuous medial line and joints prominent on the inner side,

incurved when dry ; the inner a basal membrane, divided half-way down into cari-

nate processes or cilia (sometimes splitting through the keel), alternate with the

teeth, and usually with (1 to 3) interposed filiform ciliolae.

A genus of over 200 species, of which one-half are South American and a fourth European.
About 45 species are found in North America. The section Wcbera is restored to the rank of

a genus by Schimper in the last edition of his Sj'nopsis.

§ 1. Stems simple or innovating usually at the base: leaves mostly narrowly
lanceolate, shining, with elongated hexagonal areolation ; costa ceasing

below the apex : ciliolce wanting or imperfect, or filiform and not appen-

diculate. — Webera. (Webera, Hedw.)

* Capsule narrowly pyriform with long colhim : inner teeth entire or scarcely

fissured; ciliolce none or imperfect: flowers monoecious in n. 1.

1. B. polymorphum, Bruch & Schimp. Loosely cespitose ; stems usually

very short, simple or rarely branched : upper leaves crowded, spreading, oblong-

lanceolate, sharply serrate above, lower margins reflexed : antheridia hypogynous,

axillary : capsule oval-oblong, horizontal or inclined, reddish brown, with bluntly

conic operculum and large annulus : outer peristome reddish brown, the inner

yellowish, without ciliolse. — Bryol. Eur. t. 344 ; Wilson, Bryol. Brit. t. 47.

Pohlia polymorpha, Hoppe & Hornsch. Webera polymorpha, Schimp.

On Mount Dana {Bolandcr) ; Oregon, Hall. Throughout Europe ; a very variable species.

B. liONGicoLLUM, Swartz, found in the Cascade Mountains of Washington Territory (Lyall),

is a taller deep-green species, with broader leaves, shorter collum, and a bright yellow peristome

with more or less developed ciliolse.

2. B. nudicaule, Lesq. Densely cespitose, brown below, green above ; stem

slender, 4 or 5 lines high, nearly naked to above the middle : leaves crowded, erect,

ovate-lanceolate, acute, obsoletely denticulate above ; the inner perichtetial shorter

and denticulate, sometimes with free antheridia in the axils : capsule horizontal or

pendulous, usually slightly unsym metrical, brown, with depressed conical operculum

and compound annulus : inner peristome deeply divided, the narrow elongated teeth

narrowly fissured, without ciliolae.— Mem. Calif. Acad. i. 21; Sulliv. Icon. Muse.

Suppl. 49, t. 34.

On Mount Dana, at 11,000 feet altitude, Bolandcr.

3. B. Bolanderi, Lesq. Loosely cespitose, pale green and shining ; stems

short, simple, leafy : lower leaves loosely imbricated, erect, lanceolate ; the upper
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crowded, longer, narrowly lanceolate, strongly denticulate
;
perigonial leaves broadly

ovate witli a long flexuose acuniination, nearly entire : capsule inclined or horizontal,

short-ovate, attenuate into a rather long collum ; operculum conic, apiculate ; annulus

compound : outer teeth broad and short, the inner longer with rudimentary ciliolse

in pairs or wholly Avanting. — Mem. Calif. Acad. i. 22.

Foot of Mount Dana, Bolander.

* * Capsule broader with the collum short : ciliolce perfect.

•»— Monoecious: antheridia axillary.

4. B. nutans, Schreb. Stems ^ to 2 inches long, simple or branching above :

lower leaves ovate-lanceolate, entire, the upper gradually larger, linear-lanceolate and
serrate above : capsule mostly pendulous, pyriform or oblong-ovate, at length reddish-

brown ; operciilum apiculate ; annulus broad : teeth orange-red, with pale filiform

tips ; inner cilia and ciliola? as long, the former broadly hssured.— Smith, Engl.

Bot. t. 1240; Bruch <fe Schimp. 1. c, t. 343; Wilson, 1. c, t. 29. Wehera nvians,

Hedw. Muse. Frond, t. 4.

Var. bicolor, Bruch & Schimp. 1. c, t. 347. Perich.netial leaves erect, shorter :

capsule shorter, thicker, variegated : leaves of the sterile branches ovate, acuminate,

the costa excurrent. — Webera bicolor, Hoppe & Horusch.

Foot of Moimt Dana {Bolander) ; from Arctic America to Utah, Colorado and the Atlantic

Stiites. A common and very variable species, found also in Europe, Asia and South America,

The variety was collected on the banks of King's River, at 4,000 feet altitude (^Brewer), and ou
Mount Dana (Bolaiulcr) ; likewise European.

5. B. CUCUllatum, Schwaegr. " Alpine, and like alpine forms of the last species

:

distinguished by its broader, softer and scarcely shining leaves, the thicker capsule

with small orifice (the margin reflexed when dry), and the smaller peristome, the

inner less developed with short and fugacious ciliolae. — Suppl. i^. 94, t. 68 ; Bruch

& Schimp. 1. c, t. 343 ; Fl. Dan. xv, t. 2683. Webera cucullata, Schimp.

On Mount Dana {Bolander) ; White Mountains, New Hampshire ; mountains of Europe.

•t- -K- Flowers dioecious, or also bisexual in n. 6.

++ Leaves narrow, the upper linear-lanceolate.

6. B. cnidum, Schreb. Loosely cespitose, glaucous-green ; stems 1 or 2 inches

high, purple : lower leaves ovate-lanceolate, entire, the upper crowded, linear-lanceo-

late, fiexuose-spreading, remotely serrate above, all shining and transparent : capsule

rarely pendulous, oblong or ventricose, often gibbous : operculum convex, more or less

apiculate : peristome pale yellow ; ciliolee in pairs or threes. — Engl. Bot. t. 1 604
;

Bruch (k Schimp. 1. c, t. 348 ; Wilson, 1. c, t. 28; Fl. Dan. t. 2682. Mnium crudum,
Hedw. Muse. Frond, i. 99, t. 37. Webera cruda, Schimp.

Around Clear Lake and in the Calaveras Grove (Bolander) ; East Humboldt Mountains,
Nevada ( IVatson) ; and from subarctic America to Utah, Colorado and the northern Atlantic

States. Also in Central America and Mexico, Patagonia and Europe.

•H- ++ Leaves broader, the uppjer ovaie-lanceolate.

7. B. commutatum. Cespitose, bright green, reddish brown below ; stems an
inch higli tir more when dry, leaves shining, rather firm, erect-spreading, imbricate,

the lower ovate or ovate-lanceolate, the upper gradually larger, oblong- to linear-

lanceolate, concave with reflexed margins, scarcely decurrent, the purplish costa

ceasing at or near the serrulate apex : male flowers with axillary antheridia and
numerous paraphyses : capsule inclined or subpendulous, slightly incurved, brownish ;

operculum obtuse : teeth lai-ge, yellow, the inner pale, with gaping fissures and
ciliolae in paire or threes.— Bryum Ludwigii, Bruch & Schimp. L c, t. 354, not

Sprengel. Webera commutata, Schimp. Syn. 2 ed. 403.

On Mount Dana, at 9-10,000 feet altitude {Bolander); Cascade Mountains, Washington
Territory {Lijall) ; Europe.
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8. B. Tozeri, Grev. Stems clustered, 3 to 5 lines high, reddish : lower leaves

remote, obovate, the upper more crowded, long-decurrent, broadly obovate, acuminate,

entire, costate to the middle, with loose areolation, surrounded by a narrow reddish

border ; on the branches more or less regularly unequal : capsule pendulous on an
arcuate pedicel, obovate or pyriform, symmetrical, with broad-conical operculum and
double annulus : teeth yellowish, the inner thin and hyaline. — Scot. Crypt. Fl.

t. 285 ; Bruch & Schimp. 1. c, t. 353 ; Wilson, 1. c, t. 50 ; SuUiv. & Lesq. Muse.
Am.-Bor. Exsicc. 2 ed. n. 272. Webera Tozeri, Schimp.

Borders of ditches and roads about San Francisco, Oakland, etc., Bigclow, Bolandcr. European.

9. S. albicans, Bridel. Loosely cespitose, pale glaucous-green ; stems \ to 3
inches higli, erect or decumbent, reddish or dark purple : lower leaves remote, ovate-

acuminate, the upper long-lanceolate, serrate above, spreading : male flowers discoid :

capsule inclined or pendulous, short-pyriform, green, at length brown, subglobose
when dry, with small operculum and no annulus : teeth large, orange.— Wilson,
Eng. Bot. Suppl. t. 2836. B. Wahlenbergii, Schwaegr. Suppl. t. 70 ; Bruch &
Schimp. 1. c, t. 354 ; Wilson, 1. c, t. 47 ; SuUiv. & Lesq. Muse. Am.-Bor. Exsicc.

n. 275. Webera albicans, Scliimp.

In Dardanelles Canon, and a more slender form on rocks watered by springs near San Francisco
{Bolandcr) s East Humboldt Mountains, Nevada, and in the Wahsatch {IFaison) ; Galton Moun-
tains {Lyall) ; also European.

§ 2. Stems nujstly innovating from the summit: leaves broader, with rhomhic-

hexagonal areolation: capsule 2iy^''>form : inner teeth interruptedly de-

hiscent; ciliolce when present transversely apjjendiculate at the joints.—
BuYUM proper.

* Inner peristome more or less adherent to the outer : ciliolce often imperfect or

none : flowers bisexual and polygamous : leaves cuspidate, costa excurrent.

10. B. arcticum, Bruch & Schimp. Stems loosely cespitose, 3 or 4 lines high

or more, purplish : leaves at length reddish, below ovate-lanceolate, the u])per ovate-

oblong, acuminate, with revolute margins and fenaiginous border : capsule pendulous,

clavate-pyriform, slightly incurved, pale brown with reddish mouth, small yellow

conic-mam illate operculum, and broad annulus : peristome small, the inner adherent

to the teeth, with very short ciliolae.— Bryol. Eur. t. 335. Pohlia arctica, R. Brown;

Schwaegr. Suppl. t. 172.

On Mount Dana {Bolandcr) ; Greenland to Labrador, and in Europe.

11. B. cernuum, Bruch & Schimp. Densely cespitose; stems branched, with

numerous rhizoids : upper leaves densely crowded, rather rigid, erect-spreading,

ovate-lanceolate, carinate-concave, tlie narrowly bordered margin somewhat reflexed,

serrate above or entire : capsule pendulous, ovate- or oblong- pyriform, with small

persistent apiculate-conic operculum and broad annulus : inner peristome adherent

to the outer, the processes and long ciliola? only partially free.— Bryol. Eur. t. 331 ;

Wilson, 1. c, t. 48; Fl. Dan. xv, t. 2613, fig. 2. Cynodontium cernuum, Hedw.

Muse. Frond, t. 9. />. pendidum, Schimp.

On Mount Dana (^oZfflnrfcr); West Humboldt Mountains, Nevada {Watso^i) ;
Arctic America

to the northern Atlantic States, and throughout Europe.

12. B. inclinatum, Bruch & Schimp. Resembling the last ; usually less tufted

and shorter : leaves more reflexed and usually more broadly margined : opercidum

a little broader and less acute, sooner deciduous : inner teeth of tlie peristome free

and ciliolaj only rudimentary. — Bryol. Eur. t. 334 ; Wilson, 1. c, t. 49. FoJdia

inclinata, Swartz ; Schwaegr. Suppl. t. 63.

On rocks at Clark's, Yosemite Valley {Bolandcr) ; rocks and streambanks. East Humboldt

Mountains, Nevada {IValson) ; Arctic America, and tluoughout Europe.

13. B. Wameum, IJIand. Loosely tufted, simple or sparingly bi-anchod, with

numerous rhizoids, the innovations more or less flagelliform : leaves spreading, ovate-
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or oblong-lanceolate, narrowly bordered and lower margin slightly reflexed, serrate

above : flowers rarely bisexual : capsule pendulous upon a strict pedicel, obovate-

pyrifonu, brown ; operculum small, convex, apiculate, persistent : inner membrane
adherent to the orange-colored teeth, the very narrow yellowish processes free, and
ciliolaj rudimentary.— Bruch & Schimp. 1. c, t. 340 j Wilson, 1. c, t. 12. Pohlia

Warenensis, Scliwaegr. Suppl. t. 236.

Streambanks on Mount Dana, at 9 - 10,000 feet altitude, abundant (Bolandcr) ; European.

14. B. uliginosum, Bruch & Schimp. Stems cespitose, shortly branched, 3 to

7 lines high, with numerous rhizoids : leaves dull green, oval-lanceolate (the lower

ovate), narrowly bordered, obtusely serrate above, the lower margin reflexed : flowers

rarely bisexual : capsule horizontal or inclined upon a long arcuate pedicel, long-

pyriform, somewhat incurved, with minute oblique orange-colored operculum and
broad annulus : inner teeth fissured nearly the whole length, cQiolae none or imper-

fect. — Bryol. Eur. t. 335 , Wilson, 1. c, t. 48.

On Monte Diablo (Dr. Gibbons) ; northern Atlantic States ; Europe.

* * Inner peristome free, the basal membrane long-produced ; cillolce short or

icantbiff : leaves ovate, costa not excurrent. Monoecious.

15. B. calophyllum, R. Brown. Loosely cespitose ; stems short, simple or

branched, with few rootlets : leaves erect-spreading, somewhat succulent, round-

ovate, strongly concave, entire with flat margins, Avithout border, and the costa

ceasing at or below the obtusish apex : capsule pendulous on a rigid strict pedicel,

short-pyriform, with broad persistent apiculate-ctmvex operculum.— Wilson, 1. c,

t. 33. B. lattfolium, Bruch & Schimp. 1. c, t. 339.

Santa Barbara ( JV. L. Foster) ; Arctic America ; Northern Europe.

* * * Inner peristome free, the basal membrane long-produced, and ciliolce

(2 to 4) equalling the inner teeth.

•t- Flowers bisexual, rarely polygamous : leaves mostly long-cuspidate with the

excurrent costa.

16. B. intermedium, Bmch & Schimp. Cespitose, bright green, very fertile,

the sterile branches elongated and flagelliform ; stems 2 to 6 lines high, densely

radiculose below : lower leaves ovate-, the upper oblong-lanceolate, with subrevolute

margins and long remotely toothed cusp, loosely imbricated : capsule horizontal or

inclined, oblong-pyriform with long collum, slightly incurved, not contracted below

the narrow orifice, reddish brown ; operculum persistent, acute : annulus separating

in fragments.— Bryol. Eur. t. 356; Wilson, 1. c, t. 49; Fl. Dan. xiv, t. 2381,

fig. 1. Webera intermedia, Schwaegr. Suppl. t. 75.

Crescent City, Del Norte County {Bolander), and at various localities in the Sierra Nevada
(Bigelow, Brewer, Bolander); mountains of Nevada (JVatsmi) ; from Arctic America to the

Atlantic States and New Mexico and throughout Europe. Resembling B. pallescens, from which
it may be known by the bisexual flowere and character of the capsule.

1 7. B. cirrhatumi, Hornsch. Distinguished by the broader obovate- or obconic-

pyriform pendulous capsule symmetrical and at length contracted below the broader

orifice ; annulus separating spirally. — Bruch & Schimp. 1. c, t. 357.

In a meadow near the Calaveras Grove, and in Mono Pass (Bolander) ; Europe. Intermediate

between B. intermedium and B. bivium.

18. B. torquescens, Bruch & Schimp. Distinguished by the much twisted

leaves (when dry), ovate to oblong-lanceolate, entire, with a smooth cusp and very

narrow border, the lower cauline and branch leaves long-lanceolate with reflexed

margins : capsule larger, obconic, inclined or pendulous, usually incurved, with

acutely apiculate puri)le operculum. — Bryol. Eur. t. 358; Wilson, 1. c.

Oakland (JJi(jclnin); Kast Humltoklt Mountains (li^idson) ; New York and Texas; Euroin;,

Afiiea, Australia and South America.
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19. B. provinciate, Philib. Cespitose, bright green, the steins 2 inches long

or more, sjniringly branched : leaves densely rosidate, loosely imbricated and not

twisted when dry, the outer obovate, shortly acuminate, cuspidate with the excur-

rent stout red costa, concave, margins below recurved, minutely serrate at the apex

;

inner leaves narrower, more acuminate, margins more revolute : capsule long-obconic,

pendulous upon a red pedicel, orange-red ; operculum convex : teeth yellow ; ciliolaj

strongly appendicidate.— Schimp. Syn. 2 ed. 432. B. Billarderii, Bruch & Schimp.

1. c, t, 336. B. Canariense, Schimp. Syn. 1 ed., not Brid.

Cation on Monte Diablo (Bolander) ; Europe.

B. BiMUM, Schreb., has been collected in the East Humboldt Mountains, Nevada ( rraisOTi),

and in Washington Territory (Lyall), as well as in British America, the northern Atlantic

States, Europe and South America. Stems ^ to 2 or 3 inches high, matted with red rhizoids,

yellowish green above, dark brown below : leaves spreading, elliptic to oblong-lanceolate, shortly

cuspidate, with rather broad margin and serrate above : capsule as in B. cirrhatum. Also re-

sembling B. j^scudotriqiictruin. — Bruch & Schimp. 1. c, t. 363 ; Wilson, 1. c, t. 49 ; SuUiv. in

Gray's Man. 2 ed. t. 4.

B. Oreganum, Sulliv. (Muse. Wilkes Expl. Exped. 10, t. 7), is densely cespitose, 4 or 5 lines

high, with very short bud-like innovations : leaves densely crowded, oblong or obovate-oblong,

acute, serrate above, margins reHexed and narrowly bordered, costa reaching the apex
;
jwrichffitial

leaves long-oblong, acuminate, with excurrent costa : capsule subpendulous, clavate-oblong,

straight or slightly curved, constricted below the mouth when dry ; o]ierculum rather small,

hemispherical, apiculate : inner teeth broad, widely gaping, the ciliolae in pairs and conspicuously

appendiculate. — Oregon, Pickering.

•»- -^ Flowers monoscious : costa excurrent.

20. B. subrotundum, Bridel, Stem much branched, with short bud-like

innovations : lower leaves minute, ovate-acuminate, the upper densely imbricated,

broadly ovate- or oblong-lanceolate, concave "with tiat margin, shortly awned, becom-
ing with age reddish brown with blackish costa : capsule inclined or subpendulous,

brown, round- or rarely oblong-pyriform, slightly contracted below the small orifice

when dry ; operculum minute, mamillate : peristome ferruginous at base, pale yellow

above.— Bruch & Schimp. I. c, t. 361. B. pallescens, var. 8, same, 1. c, t. 360.

On rocks, Yosemite Valley (Bolander); British America {Drummond) ; Europe.

B. PALiiESCKNS, Schwaegr., may be distinguished by its rather narrower and less concave

leaves with revohite margins, reddish at base, and the clavate-pyriform capsule with long collum,

becoming contracted below the mouth, yellowish, at length reddish brown ; stems 1 or 2 inches

high. — Suppl. t. 75 ; Bruch & Schimp. 1. c, t. 359 ; Wilson, 1. c, t. 48. In Washington Ter-

ritory and the Wahsatch ; Arctic America to the northern Atlantic Sfcites, and in Europe.

•»-•»-••- Flowers dioecious ; male flowers bud-like.

++ Costa more or less excurrent.

21. B. CsespiticiuiU, Linn. Cespitose, pale green and somewhat sericeous,

ferruginous and tomentose below ; stems 3 to 1 2 lines long : lower leaves minute,

lanceolate, the upper loosely imbricated, ovate- to oblong-lanceolate, long-cuspidate,

concave, margins entire, reflexed : capsule brown, inclined or pendulous, oblong- or

elongated-pyriform with broad mamillate yellow operculum : peristome ferruginous,

inner teeth broadly fissured.— Engl. Bot. t. 1904; Bruch & Schimp. 1. c, t. 374,

375 ; Wilson, 1. c, t. 29 ; Fl. Dan. t. 2565.

In the SieiTa Nevada, in several localities (Brewer, Bolmider) ; West Humboldt Mountains,

Nevada, and in the Wahsatch (Watson); Washington Tenitoiy (Lyall) ; Arctic America to the

Atlantic States ; South America and the Old World.

B. ATROPURPiTREUM, Weber & Mohr, is a similar species, with more shortly apiculate and
more loosely areolate leaves, the capsule oval with a turgid abruptly contacted collum, jiendulous

on an arcuate pedicel, red becoming dark purple, with a broad prominently convex apiculate

pale-])urp]e operculum. — Bruch & Schimj). 1. c, t. 378 ; Wilson, 1. c, t. 50. It occurs in the

mountains of Nevada ( JVatsoii), as well as in the Atlantic States, Europe and Africa.

22. B. capillare, Linn. Cespitose, bright or dull green, brownish and brown-

tomentose below : stems 3 to 12 lines high, sparingly branched with more or less
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slender innovations : leaves strongly twisted when dry, more or less spreading,

oblong-obovate, abruptly acuminate with a rather long remotely serrulate apex,

plano-concave with retlexed margin and yellowish border : capsule more or less pen-

dulous or inclined, oblong-pyriform or subclavate, reddish brown, slightly contracted

below the mouth when dry ; operculum reddish, large, apiculate. — Schwaegr.

Suppl. t. 74 ; Engl. Bot. t. 2007 ; Bruch & Schimp. 1. c, t. 368 ; Wilson, 1. c,

t. 29 ; FL Dan. t. 2685.

On Monte Diablo (Dr. Gibbons) ; Vancouver Island {LyalT) ; Wahsatch Mountains ( Watson) ;

AUeghanics ; Europe. A very variable species.

23. B. OCCidentale, Sulliv. A very similar and variable species, with slender

innovations thickened in the middle : leaves erect, appressed, not twisted, elliptic

to oblong-lanceolate, acuminate and long-cuspidate, margin scarcely recurved and
without border : capsule much contracted when dry.— Pacif. R. Rep. iv. 188, t. 7 ;

Sulliv. & Lesq. 1. c. 2 ed. n. 283, 284 ; Lesq. in Mem. CaUf. Acad. i. 24. B. obconi-

cum, Sulliv. & Lesq. 1. c. 1 ed. n. 187^ B. Baueri, Hampe, Linnaea, xxx. 457.

Very common on the ground, rocks, old logs, etc., Bigelow, Brewer, Bolander. RefeiTed to the

last species by James (Bot. King Exp. 406), and doubtfully by Lesquereux, 1. c.

24. B. obconiciun, Hornsch. Also closely resembling B. capillare, but the

paler leaves more gradually acute and never obovate or narrower at base, erect and
not twisted or but slightly so when dry, the yellowish bordered margin reflexed

only toward the base : capsule pendulous, long-obconic and attenuate into the

pedicel, with hemispherical operculum. — Bruch & Schimp. 1. c, t. 367 ; Wilson,

1. c, t. 49.

Santa Cruz Mountains, at 2,000 feet altitude, Breicer. Europe.

B. I'ALi.ENS, Swartz. Has been collected in Oregon {Hall) ; resembling B. ulighwsum, but
with dioecious flowers and perfect peristome, the operculum much larger, and reddish leaves with
slightly thickened retlexed margins. — Muse. Suec. t. 4 ; Schwaegr. Suppl. t. 72 ; Bruch &
Schimp. 1. c, t. 373 ; Wilson, 1. c, t. 29.

++ ++ Costa ceasing at or below the apex.

25. B. argenteum, Linn. Irregularly cespitose, greenish white, silvery-silky

when dry: stems 3 to 12 lines long, fragile, very radiculose, with slender julaceous

branches : lower leaves ovate, abruptly apiculate, the upper oblong-lanceolate, all

deeply concave, entire, loosely areolate, the margin Hat and costa ceasing above the

middle : capsule pendulous, oblong, red becoming blackish and constricted below
the mouth ; operculum convex : teeth orange, paler above, on drying incurved

among the erect cilia. — Smith, Engl. Bot. t. 1602 ; Bruch & Schimp. 1. c, t. 384

;

Wilson, L c, t. 29 ; Fl. Dan. xiv, t. 2381, fig. 2.

Near San Francisco {Bolander) ; in southern part of the San Bernardino Range {Bigclo^v)
;

Carson City ( Watson) ; Arctic America to the Atlantic States, and found in nearly all quarters of
the globe.

26. B. Californicum, Sulliv. Densely cespitose; stem and innovations very
short and budlike : leaves concave, subquadrate-ovate, shortly apiculate, with flat

entire margin, the costa ceasing at the apex : capsule pendulous, dark-red, oblong or

oblong-ovate, the collum as thick, obtuse at base and rugose when dry ; operculum
minute, hemispherical : teeth pale purple, remotely jointed, with solitary short

unappendaged ciliolse. — Pacif. R. Rep. iv. 188, t. 6; Sulliv. &, Lesq. 1. c. 2 ed.

n. 292.

Near Benicia {Bigelow), ^nd common around San Francisco {Bolander).

27. B. Bigelovii, Sulliv. Loosely cespitose ; stem 1 or 2 inches high, A'ery

slender, several times innovating from the apex : leaves dark yellowish green, the

lower small and distant, the upper larger, imbricate, erect-spreading, oblong-ovate,

the uppermost lanceolate and acuminate, concave, margins scarcely recurved and
nearly entire, the stout costa ceasing at or below the apex : capsule subi>endulous,
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oblong- or elliptic-pyriform, not contracted below the throat when dry ; operculum
rather large, convex-conic, stoutly apiculate.— Pacif. E. Rep. iv. 187, t. 5.

Banks of streams above Souora, Tuolumne County, Bkjclow. Considered by SuUivant as most
nearly resembling B. albicans.

28. B. miniatum, Lesq. Densely cespitose, purplish and abruptly crimsoned
at the ends of the branches ; stems slender, simple or several times branched, the
innovations sometimes very slender and filiform : leaves appressed when dry, loosely
imbricated, the upper crowded into a head, concave, ovate or ovate-lanceolate, obtuse,
margin scarcely retlexed and scarcely or not at all bordered, the stout costa ceasing
below the apex, areolation polygonal, thick-walled : capsule inclined, elongated
obconic, somewhat contracted below the mouth when dry, reddish, with reddish
luamillate operculum. — Mem. Calif. Acad. i. 23. •

Moist rocks, Yosemite Valley, Bolander. Resembling the last, but with longer capsule and
shorter obtuser leaves.

29. B. Afwateriae, Muell. Stems stout, more or less elongated, in compact
tufts bright scarlet or yellowish above : leaves erect, closely imbricated, ovate or sub-
orbicular, strongly concave, very obtuse and subcucullate at the apex, entire, scarcely
or not at all bordered ; areolation rather close, rhombic, below subquadrate : capsule
liorizontal or subpendulous, narrowly elliptical upon a rather long collum, deep red

;

operculum conic, acutish : peristome red.— Flora, Iviii. 7G. B. Macounii, Austin,
Coult. Bot. Gazette, ii. 110.

On wet rocks at Yosemite Falls {Mrs. Atwatcr) ; Oregon {Hall) ; Vancouver Island, Macoun.

-t- -I- •»- •(- Flowers dioscious ; male flowers subdiscold : costa continuous to the
acute apex.

30. B. Duvallii, Voit. Loosely and very softly cespitose, becoming bright

purple or purplish green ; stem elongated, at length decumbent, slender, with long
and very slender branches, rooting only at base : leaves remote, spreading, subequal,

broadly ovate-lanceolate, long-decurrent, nearly flat, entire, loosely areolate, much
contracted and curved when dry : capsule pendulous, brown, obovate-oblong, sym-
metrical, contracted below the mouth when dry ; operculum mamillate.— Schwaegr.
Suppl t. 79 ; Bruch & Schimp. Bryol. Eur. t. 371 ; Fl. Dan. t. 2684.

Eureka {Bolander) ; East Humboldt Mountains, Nevada ( Watson) ; Fort Colville, Washington
Territory {Lyall) ; Newfoundland and the White Mountains ; Europe.

31. B. pseudotriquetrum, Schwaegr. Widely cespitose, olive- or brownish-

green ; stems erect, sparingly branched, 1 to 3 (or 6) inches high, tomentose : leaves

gradually enlarging upward and more crowded, more or less spreading, incurved or

twisted and rigid when dry, subdecurrent, elliptic- to oblong-lanceolate, serrulate at

the apex, margin reflexed with yellow border, rather narrowly areolate : capsule

inclined, rarely pendulous, long-obconic, frequently incurved, constricted when dry

;

operculum mamillate. — Bruch & Schimp. 1. c, t. 364 ; Wilson, 1. c, t. 30. Mnium
pseudotriquetrum, Hedw. Muse. Frond, iii, t. 7.

On wet rocks, Calaveras Grove {Bolander) ; Fort Colville {Lyall) ; Ohio ; Europe. Very vari-

able. Pedicel in the taller specimens 3 inches long.

32. B. turbinatum, Schwaegr. More or less densely cespitose, pale green or

reddish ; stems ^ to 3 inches high, simple or sparingly branched : leaves below

ovate, concave, the upper crowded, oblong-ovate to long-lanceolate, obsoletely serrate

at the apex, the very narrowly bordered margin reflexed : capsule pendulous, thick-

pyriform, much constricted below the broad mouth when dry ; operculum convex,

apiculate : peristome large, yellowish, the ciliolse long-appendiculate. — Bruch &
Schimp. 1. c, t. 373 ; Wilson, 1. c, t. 48.

Var. latifolium, Bruch & Schimp. Stouter and taller, with the bright green

leaves 2 or 3 times larger, more concave and not carinate, the flat or slightly recurved
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margin more narrowly bordered, aiid the areolation more loose.— B. Schleicheri,

Schwaegr. Suppl. t. 73 ; Schimp. Syn. Muse. 2 ed. 462.

Wet meadows, Calavei"as Grove {Bolandcr) ; mountains of Nevada and Utah ( Watson) ; Galton
Mountains (LyalV) ; Rocky Mountains of British America to Colorado and the northern Atlantic

States ; Europe and Asia. The variety, which Schimper now separates as distinct, in the moun-
tains from the Sienu Nevada to Colorado.

34. MNIUM, Linn.

Larger, with simple or rarely divided annual naked or tomentose stems, perpetuated

by basal innovations or stolons. Leaves in several ranks, the lower usually remote,

minute, at the flowering summit much larger and rosulate, shining, broadly obovate

to oblong from a narrow rarely subclasping or decurrent base, with stout costa and

the usually thickened bordered margin entire or mostly serrate with 1 to 3 rows of

firm teeth ; areolation round-hexagonal, at base hexagonal-oblong and paler. Flowers

dioecious or bisexual, the male discoid with very numerous axillary antheridia and

clavate paraphyses. Calyptra cucullate, very narrow, smooth, fugaceous. Capsules

inclined or pendulous on long usually strict often clustered pedicels, ovate or oblong

or subglobose, with short abrupt collum ; operculum convex, mamillate or more or

less beaked ; annulus narrow. Peristome as in Bryum, the inner membrane reaching

to the middle of the paler outer teeth ; ciliolse present in twos or threes, filiform,

not appendiculate.

Ahout 25 species are known, almost entirely European and North American.

* Flowers dioecious.

•t— Leaves serrate.

1. M. aiffine, Bland. Broadly cespitose; stolons often very long; stems 1 to 3

inches high : leaves spreading, recurved and crisped when dry, the lower round-

obovate, the middle obovate-oblong, the upper large, oblong-elliptic or lingulate, all

long-decurrent and more or less abruptly acuminate and shortly cuspidate with the

excurrent costa ; border narrow, yellowish, acutely toothed : capsule (often 2 to 4
from the same flower) oblong, glaucous-green, at length brownish ; operculum
apiculate, yellow.— Bruch& Schimp. Bryol. Eur. t. 397 ; Wilson, Bryol. Brit. t. 51;
Berkeley, Brit. Moss. t. 17, fig. 2.

Var. elatum, Schimp. More densely cespitose, taller and more slender, with
erect stolons often exceeding the capsules : leaves with a pale border, the teeth more
remote and shorter : capsule iisually solitary and shorter. — Syn. 2 ed. 476. M.
iiidgne, Mitt, in Hook. Journ. Bot. viii. 230 ; Sulliv. Icon. Muse. Suppl. 53, t. 37.

On stream banks in Devil's Cahon {Bolandcf) ; East Humboldt Mountains, Nevada ( Watson) ;

Puget Sound and north to Sitka, and frequent in Canada and the Atlantic States ; Europe. The
variety in swampy places, near Clear Lake {Bolander) ; Biitish Columbia, and in Europe.

2. M. Menziesii, Muell. Stems erect, 3 inches high or more, strict, with
numerous spreading branches (an inch long) at the summit : leaves appressed, the

lower remote and scale-like, the upper and those on the branches lanceolate, acute,

somewhat concave, costate to the apex, not bordered, the margin and nerve upon
the back acutely serrate

;
perichtetial leaves long-acuminate with excurrent costa,

serrate only at the apex : pedicels several or solitary ; capsule cylindric-oval, pen-

dulous, at length contracted below the broad mouth ; operculum obtuse.— Syn.

Muse. Frond, i. 177 ; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 306. Ihjpnnm
acanthonejiron, Schwaegr. Suppl. t. 258. Bryum Menziesii, Hook. Bot. Misc. i. 36,

t. 19. Rhizngonium acauthoueuron, Muell. in Bot. Zeit. v. 803.

On shaded rocks and creek banks in the Coast Ranges (^Biqelow, Bolander) ; at Tort Discovery

and Puget Sound, Wasliingtou Territory, Menzies, Scolder, Pickenng.
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•»- •«- Leaves entire.

3. M. punctatum, Hedw. Loosely cespitose, dark green, reddish below;
stems ^ to 4 iuches high, tomentose, with several erect branches, not stoloniferous :

leaves remote, spreading and retiexed, large, firm, round-obovate with a very narrow
base, the upper more crowded, obovate-spatulate, slightly emarginate and very
minutely apiculate, with thickened reddish margin, the purplish costa ceasing at or near
the top : capsule more or less pendulous, mostly solitary, ovate, pale olive-brown

;

operculum acutely conic-rostellate.— Bruch <fc Schimp. 1. c, t. 387; Wilson, 1. c,
t. 30; Berkeley, Brit. Moss. t. 17, fig. 6, Bryum jiunctatum, Schreb. ; Smith, Engl.
Bot. t. 1183.

Eureka {Bolander) ; Port Discovery {Pickeriiuj) ; Alleghany Mountains and northward, and
European.

* * Flowers bisexual.

•*-- Leaves bordered, simply serrate.

4. M. venustum, Mitten. Pale green ; stems an inch or two high, rigid, with
erect basal branches or simple, leafy : leaves erect-spreading, broadly elliptic,

acuminate, cuspidate with the stout excurrent nerve, acutely serrate upon the narrow
border ; inner pericha^tial leaves narrowly lanceolate : capsule inclined or pendulous
(pedicels clustered, an inch long), oblong, with a broad mouth, papillose, surrounded
at base by a band of deep-colored stomata ; operculum depressed-conic, short-

acuminate. — Hook. Journ. Bot. viii. 231, t. 12, B; Sulliv. Icon. Suppl. 52, t. 36.

On shaded locks, Ukiah, etc. (Bolander) ; Port Discovery {Pickering) ; Vancouver Island,
Menzies, Douglas, Lyall.

M. Drummondii, Bnich & Schimp., was collected by Hall on the Columbia River. Stem
simple, 1 inch high or more, with erect strict basal branches : leaves erect-spreading with the
a{)ex recurved, not crisped when dry, lanceolate-obovate, acuminate-aj)iculate, with a narrow
thickened yellowish border, serrate above the middle with long acute soft teeth. — Loud. Journ.
Bot. ii. 669 ; Sulliv. Icon. Muse. 83, t. 51. Rocky Mountaius of British America to Canada and
the White Mountains ; also in Finland.

M. Nevii, Muell. (Flora, Ivi. 481, and Torr. Bot. Bulletin, v. 5), is a similar species with
leaves crowded at the summit of the stem, reflexed-spreading, when dry erect and slightly

crisped, broadly ovate or orbicular with shortly acuminate usually reflexed apex, the broad yellow
border fimbriate with long ciliform teeth

;
perichaetial leaves small, lanceolate-acuminate, entire :

capsule pendulous, cylindric-obloug, thickened at base ; operculum hemispheric-conic, mamillate.— Portland, Rev. R. D. Nevius.

-I— •»— Leaves bordered, the teeth in pairs.

M. spiNULOSiTM, Bruch & Schimp. 1, c, t. 394, with obovate-oblong leaves, pale green, the
reddish border with spinulose teeth in pairs, and capsules (2 to 6) oval-oblong with short-beaked
orange-colored operculum and dark red peristome, was also collected by Hall on the Columbia
River. European.

35. TIMMIA, Hedw.

Cespitose perennials, on the ground, the simple stem at length innovating at the

summit, tomentose below. Leaves crowded, subequal, spreading from a sheathing

base, long-lanceolate, smoothish, incised serrate above, the stout costa reaching the

apex ; areolation minute, round-hexagonal. Inflorescence terminal, monoecious,

with bud-like flowers of both sexes contiguous, or dioecious with the male flowers

subdiscoid and proliferous. Calyptra narrow, cucullate, smooth, subpersistent. Cap-

sule long-pedicelled, horizontal or inclined, oblong and subjiyriform ; operculum

convex, mamillate or depressed. Peristome double as in Bryum, the inner mem-

brane reaching to the middle of the lanceolate teeth and the processes divided into

4 nodose-filiform cilia coherent or anastomosing toward the apex ; ciliolse none.

Three species are known, two European, both of which are found in North America, and a third

in Thibet.
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1. T. megapolitana, Hedw. Stems an inch high or more : leaves deep green,

the base whitish, linear-lanceolate, concave, the sides intiexed when dry : flowers

monoecious : calyptra often attached to the pedicel or rarely persistent on the capsule :

cilia appendiculate. — Muse. Frond, i, t. 31 ; Bruch & Schimp. Bryol. Eur. t. 407

;

n. Dan. Suppl. t. 47 ; Sulliv. in Gray's Man. 2 ed. t. 3.

West Humboldt Mountains, Nevada, and in the Wahsatch and Uinta Mountains ( Watsmi) ;

from Arctic America to Washington Territory {Lyall), Colorado and the Atlantic States ; doubt-

less to be found in California.

36. MEESEA, Hedw.

Densely cespitose perennials, in bogs and swamps, sparingly branched and inno-

vating below the flowering apex, densely radiculose. Leaves in several ranks, linear-

or long-lanceolate, somewhat clasping and decurrent, with stout costa ceasing at or

below the apex ; areolation minute, hexagonal-rectangular. Inflorescence various
;

male flowers discoid with clavate paraphyses, Calyptra narrow, cucuUate, smooth,

fugaceous. Capsule very long-pedicellate, erect-cernuous, clavate with a long collum,

incurved, with small oblique mouth, convex-conic operculum, and narrow simple

annulus. Peristome as in Bryum, but the outer teeth short and obtuse, the inner

narrow and much longer, on a short basal membrane and without ciliolae.

Four species are known, all European, and three of them also North American.

1. M. uliginosa, Hedw. Deep green, with a somewhat silky lustre, brown
below ; stems ^ to 1 inch high with as long erect fastigiate innovations : leaves

gradually enlarging from the base upward, linear-lanceolate, obtuse, with entire

revolute margins : flowers polygamous : capsule reddish brown, with depressed oper-

culum and orange-colored peristome. — Muse. Frond, i, t. 1, 2 ; Bruch & Schimp.
Bryol. Eur. t. 308; Wilson, Bryol. Brit. t. 28; Berkeley, Brit. Moss. t. 16, fig. 7.

In alpine swamps (Bolandcr, Brewer) ; East Humboldt Mountains, Nevada
(
Watson) ; Wash-

ington Territory {Lyall) ; from Arctic America to the northern Atlantic States and Colorado, and
throughout Europe.

M. LONGisETA, Hedw., taller (3 to 8 inches high), with broader flat-margined leaves, bisexual
flowers, and yellowish peristome, occurs in Oregon or Washington Territory {Pickering) and in
the northern Atlantic States. — ^lusc. Frond, i, t. 21, 22 ; Bruch & Schimp. 1. c, t. 309; Wilson,
1. c, t. 28 ; Sulliv. in Gray's Man. 2 ed. t. 3.

M. TRISTICHA, Brach & Schimp. 1. c, t. 311, a still taller dioecious species, with broader
sharply serrate leaves in 3 ranks, was collected in Washington Territory by Lyall, and is also

found eastward.

37. AULACOMNIUM, Schwaegr.

Cespitose perennials, on rocks or usually swampy ground ; stems erect, tomentose,

innovating at the summit, the branches occasionally naked (pseudopodia) and ending

in globose heads of rudimentary leaves. Leaves oblong to linear-lanceolate, costate

to the apex, with minute round-hexagonal thick-walled areolation, rather looser at

base, often papillose. Flowers dioecious or monoecious, terminal, the male discoid

or bud-like, with clavate or filiform paraphyses. Calyptra cucuUate, long-beaked,

smooth. Capsule long-pedicelled, solitary, somewhat nodding, oblong or ovate-

oblong with short distinct collum, striate, sulcate when dry ; operculum convex,

mamillate ; annulus compound. Peristome as in Mnium.

Four species are known, all North American, and three of them also European.

1. A. androgynum, Schwaegr. In compact tufts, or the fertile more lax,

yellowish green ; stems scarcely an inch high
;
pseudopodia numerous : leaves linear-

lanceolate, spreading, curved or twisted when dry, denticulate at the apex, shortly
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papillose, inargin recurved : flowers dioecious, the male bud-like, 12-lcaved : capsule

oblong-cylindric, symmetrical, reddish brown, with broad operculum. —iSu[)pl. t. 125;
Eruch & Schimp. Bryol. Eur. t. 40G ; Wilson, Bryol. Brit. t. 28 ; SuUiv. k Lesq. 1. c,
n. 205'' (2 ed. n. 309). Mnium androyynum, Linn. ; Engl. Bot. t. 1238.

Common, especially on redwood stumps (Bigclow, Bolander, Brewer) ; East Humboldt Moun-
tains, Nevada ( Watson) ; Oregon {Newberry) ; Washington Territory {Pickeriiig, Lyall) ; Ten-
nessee ; Europe.

2. A. palustre, Schwaegr. Larger (2 to 4 inches high), with longer broader

and more papillose leaves : male flowers discoid : capsule ovate-oblong, somewhat
incurved. — 8uppl. t. 226 ; Bruch & Schimp. 1. c, t. 405 ; Wilson, 1. c. ; Berkeley,

Brit. Moss. t. 18, fig. 5. Bryum palustre, Swartz ; Engl. Bot. t. 391.

Swamps near Mendocino {Bolander) ; Washington Tenitory {Lyall) ; Wahsatch Mountains
( Watson) ; from Arctic America to the Atlantic States, frequent ; Europe and Siberia.

38. BAETRAMIA, Hedw.

Cespitose perennials, on the ground or rocks, innovating at the apex and branching

dichotomously or subverticillately ; stems erect, tomentose. Leaves mostly dull

glaucous-green, lanceolate and often elongated from a subclasping base, papillose

both sides, serrate and costa excurrent ; areolation minutely quadrate above. In-

florescence various. Calyptra small, cucullate, smooth, fugaceous. Capsule globose

or nearly so, usually cernuons on a long straight solitary pedicel (sometimes short

and curved), striate and sulcate when dry, with minute convex-conic operculum and

no annulus. Peristome rarely single or wanting, usually double as in Bryum, the

inner teeth upon a short basal membrane, cleft to the base, segments at length diver-

gent ; ciliolro often present. Sporangium much smaller than the cavity, stipitate.

A genus of nearly 100 species, largely South American, rather sparingly represented in Europe
and North America. Besides the following, four other species are found in the Atlantic States.

The section Philonotis is retained as a genus by Schimper.

* Stem dichotomous, the branches not fascicled : leaves narroivedfrom the base,

setaceous : male Jiowers bud-like.— Bartramia proper.

4- Capsule erect, symmetrical : peristome simjjle or rudimentary.

1. B. Stricta, Brid. Leaves erect-spreading, strict, rigid and fragile when dry,

lanceolate-subulate, minutely seiTate, spinulose-awned, rough both sides : flowers

bisexual : capsule ovate-globose upon a strict pedicel ; operculum convex or raamil-

late : teeth saffron-colored, regular and entire, or sometimes irregular, erose on the

margin and dehiscent.— Bruch & Schimp. Bryol. Eur. t. 316; Sulliv. & Lesq.

Muse. Am.-Bor. Exsicc. 2 ed. n. 256.

On moist rocks and ground near San Francisco {Bolander) ; Europe. Pedicels terete ; Schimper
describes the pedicels in the Euroi^ean form as obtusely tetragonal.

2. B. Menziesii, Hook. Broadly and loosely cespitose, bright green above;

stems 2 or 3 inches high or more, simple or sparingly branched, brown-tomentose to

beyond the middle : leaves appressed or somewhat spreading, lanceolate-subulate

from an ovate base with reflexed margins, serrate, scabrous on the back of the stout

excurrent costa : flowers dioecious : pedicels lateral by innovation, | of an inch long,

erect : capsule broadly ovate, pale red ; operculum conic, obtuse : teeth lanceolate,

irregularly jointed, sometimes rudimentary. — Muse. Exot. t. 67 ; Schwaegr. Suppl.

t. 240 ; Sulliv. & Lesq. 1. c, n. 259, 260 ; Sulliv. Icon. Muse. Suppl. 39, t. 26.

Glyphocarpa Baueri, Hampe, Linnaja, xxx. 457.

On shaded rocks, common ; first collected by Mcnzicx. A form occurs on dry rocks (Baiirr,

Bolander) witli slightly shorter leaves and somewhat longer cajisule, the peristome usually want-

ing or marked by a thin more or less irregularly lacerated membrane.
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+- *- Capsule cermtous, incurved, vnth obliqtie operculum and double peristome.

3. B. ithjrphylla, Brid. Tufts more or less compact, bright yellowish green

;

stems 2^ to 2 iiiclies high : leaves erect-spreading or erect when dry, setaceous-subulate

from a white shining sheathing base, coarsely serrate, scarcely broader than the

costa : flowers bisexual : capsule spherical, when dry oblong, incurved and deeply

sulcata ; operculum broadly conic, blunt : reddish brown teeth horizontally closing

the orifice when damp, twice longer than the yellow processes. — Engl. Bot. t. 1710

;

Bruch & Schimp. 1. c, t. 317 ; Wilson, Bryol. Brit. t. 23 ; Berkeley, Brit. Moss. t. 16,

fig. 1.

On Mount Dana, abundant (Bolander), the alpine form, with short stems and pedicels ; Cas-

cade Mountains, Washington Territory (Lyall) ; White Mountains, and throughout northern

Europe and northern Asia.

B. POMiFORMis, Hedw., growing in large glaucous green tufts 1 to 3 inches high, the long-

lanceolate leaves crisped when dry and not sheathing, and monoecious with the male and female

flowers contiguous, the teeth connivent into a cone when damp, has been found on the Columbia
River (Hall, Nevius), and is common in the Atlantic States as well as in northern Europe and
Asia. — Engl. Bot. t. 998 (and t. 1526, B. crispa) ; Schwaegr. Suppl. t. 58, 59 ; Bruch & Schimp.

1. c, t. 319 ; Wilson, 1. c; Berkeley, 1. c. fig. 2.

* * Branches snbverticillate or fascicled: leaves small, lanceolate, pellucid:

Jlowers monoecious or dioecious, the male discoid when dioecious : peristome

double.— Philonotis, Muell. {Philonotis, Bridel.)

4. B. fontana, Brid. Stems 1 to 6 inches high or more, in broad yellowish

or glaucous green mats ; branches interruptedly verticillate : leaves of two forms,

the smaller ovate, obtusely acuminate, appressed, the larger ovate-lanceolate and
shortly awned, spreading or secund, bisulcate at base, all serrate and very papillose :

flowers dicecious ; inner perigonial leaves obtuse, ecostate : capsule ovate-globose,

with purple subulate-tipped teeth, the ciliolte about equalling the processes. — Bruch
& Schimp. 1. c, t. 324 ; Wilson, 1. c. Bryumfontanum, Swartz ; Engl. Bot. t. 390.

Philonotis fontana, Brid.

At Clear Lake, on wet rocks {Bolander), and apparently common in the Sierra Nevada ; Fort
Colville {Lyall) ; in the Rocky Mountains from British America to Colorado and Utah, and fre-

quent in the mountains eastward. Found throughout Europe, in India, and Patagonia.

B. CALCAREA, Bruch & Schimp., is distinguished from the last by longer subfalcate secund
leaves with thicker costa, the perigonial leaves longer, all acute and with a slender costa, the

teeth of the peristome not subulate-tipped and the ciliol?e short. It has been found in the East
Humboldt Mountains, Nevada, and in the Uintas {IFaUion), in the White Mountains and
Alleghanies, and in Europe; chiefly in limestone districts. — Bryol. Eur. t. 325; Wilson, 1. c,
t. 52. Philonotis calcarea, Schimp.

39. CATHARINEA, Ehrh.

Densely clustered or cespitose perennials, on the ground ; flowering stems erect,

simple or branched, from a creeping rhizome. Leaves lanceolate or oblong, undulate,

crisped when dry, not sheathing, the narrowly bordered margin acutely serrate, the

narrow costa sparingly lamellate on the upper side, areolation very densely round

-

hexagonal. Flowers monoecious or dioecious, the male cup-shaped and proliferous

from the centre. Calyptra cucullate, narrow, naked, spinulose at the apex. Capsule

terete, cylindrical or oblong, slightly incurved, erect or cernuous on a long pedicel

;

operculum convex, long-beaked ; annulus none. Peristome single, of 32 short rigid

ligulate obtuse slightly incurved teeth, confluent at base, and adherent above to a

membranous expansion of the summit of the columella closing the orifice of the

capsule.— Atrickiim, Beauv.

Nine species are described, four European, of which three are North American, one peculiar to

North America and three to tropical America, and another at the Cape of Good Hope.
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43. BUXBAUMIA, Haller.

Minute nearly acaulescent annuals or biennials, on the ground or decaying wood.

Leaves few, ovate- to linear-oblong, nerveless, coarsely toothed and becoming fringed

or lacerate, pale at base and reddish above, the areolation loose, oblong-hexagonal,

without chlorophyll. Flowers dioecious, terminal, bud-like; antheridia 1 or 2.

Calyptra small, conic-cylindric, obtuse, fugacious. Capsule very large, on a stout

fleshy densely verrucose purple pedicel, obliquely semi-ovate, the upper surface

flattened, the lower ventricose, firmer and darker colored, continuous into the cylin-

drical coUum ; operculum small, conic, obtuse. Peristome double, the outer of one

or more series of delicate irregular teeth, surrounded by a narrower adherent annulus,

the inner membranaceous, hyaline, 32-plicate, twisted into a truncate cone.

Of the three described species one is found through the temperate regions of Europe, Asia and
North America, a second is European, and the third occurs in Java.

1. B. aphylla, Haller. Stem a minute bulb, nearly buried in the ground, the

leaves resolved into hair-like processes : pedicel 7 to 10 lines high : cuticle surround-

ing the orifice of the capsule becoming revolute and lobed : outer peristome of a

single series of unequal pale yellow teeth much exceeding the brownish annulus.—
Engl. Bot. t. 1596 ; Bruch & Schimp. Bryol. Eur. t. 427, and vi, t. 641 ; Wilson,

Bryol. Brit. t. 22; Sulliv. in Gray's Man. 2 ed. t. 3; Berkeley, Brit. Moss. t. 19,

fig. 6 ; Fl. Dan. t. 2752, tig. 1.

Cascade Mountains (Lyall) and probably in California ; Eastern States, Europe, and Asia.

44. PONTINALIS, Dili.

Floating perennials, with slender stems attached only at base, branching. Leaves

3-ranked, smooth, ovate or ovate-lanceolate, nerveless, entire, with linear- or narrow-

rhombic areolation, subscarious and shining when dry. Flowers dioecious, bud-like,

lateral upon the primary stem or secondary branches. Calyptra small, conic. Cap-

sule immei"sed in the perichsetium, sessile or subsessile, ovate to cylindrical, with

conic operculum and no annulus. Peristome double, the outer of 16 linear teeth

coherent at the apex in pairs and very hygroscopic, the inner of 16 alternate cilia

united by slender crossbars and forming a more or less perfect tessellated cone.

Of ten known species seven are found in North America, three of them also European.

1. F. antipyretica, Linn. Stems 8 to 12 inches long or more, much divided :

leaves broadly ovate, acuminate, entire, acutejy carinate and somewhat folded, the

lower margin of one side reflexed, at length splitting along the keel, yellowish-green

becoming olive or blackish ; upper perichaetial leaves broadly oblong, rounded at the

apex, usually lacerate, closely embracing the ovate or ovate-oblong olive-colored cap-

sule : teeth dark purple, 26 - 30-jointed, nearly equalling the inner perfect blood-red

cone.— Engl. Bot. t. 359 ; Bruch & Schimp. Bryol. Eur. t. 429 ; Wilson, Bryol.

Brit. t. 22; Sulliv. in Gray's Man. 2 ed. t.
4; 'Berkeley, Brit. Moss. t. 3, fig. 2;

Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 333. F. Californica, Sulliv. in

Pacif. R. Eep. iv. 189.

Var. gigantea, Sulliv. A large form with the more sparingly branched stems

less bare below and the closely imbricated leaves very rarely blackish, the smaller

capsule with a shorter obtuser operculum, the shorter teeth 1 8 - 20-jointed and the

cilia united only toward the top.— Icon. Muse. 106, t. 66. F. gigantea, Sulliv.,

and F. Eatoni, Sulliv. {%), Muse. Am.-Bor. Exsicc. n. 224, 224«.

In rivulets in the Coast Ranges north of San Francisco {Bigeloio) ; swamps {Bolandcr) ; aljiine

lake near Silver Mountain {Brewer) ; Fort Colville {LyicU) ; nortliern Atlantic States and Europe.

The variety in Ruby Valley, Nevada, and Utah ( Watson), and in the eastern Atlantic States.
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2. F. Neo-Mexicana, Sulliv. & Lesq. Stem 8 to 12 inches long, the numerous
brandies and branchlets elongated, naked below, rather rigid : leaves dull yellowish

green, oblong-lanceolate, more or less folded, areolation linear
;
perichaitial leaves

obovate-oblong, abruptly long-cuspidate : capsule ovate-oblong : peristome red ; teeth

20-jointed ; inner cone perfect.— Muse. Am.-Bor. Exsicc, n. 224 ; Sulliv. Icon. Muse.
Suppl. 76, t. 57. F. antipijretica, var., Sulliv. «k Lesq. 1. c. 2 ed. n. 334. F. Mer-
cediana, Lesq. Mem. Calif. Acad. i. 28.

On rocks in Merced Elver {Bolmidcr) ; New Mexico ( Wright) ; Colorado, Hall.

F. Lescurii, Sulliv., an eastern species, has been found in Oregon, Hall. It is soft and flaccid,

with the bright green leaves long-lanceolate and concave, the capsule short-cylindric, and the
peristome granulose-papillose : teeth 20 - 25-jointed and the cilia not connected below.

45. DICHELYMA, Myrin.

Floating perennials, with slender stems attached only at base, remotely and sub-

distichously branched. Leaves 3-ranked, elongated, narrow, falcate and folded, with

slender costa, more or less serrulate ; areolation rhombic. Flowers dicBcious, bud-

like, lateral : perichcetium very long, the inner leaves sheathing, nerveless. Calyptra

dimidiate or cucullate. Capsule pedicellate, immersed or more or less exserted, oval

or oblong ; operculum conic-rostrate ; annulus none. Peristome double, nearly as

in Fontinalis ; teeth less hygroscopic, dehiscing along the medial line; cilia longer

than the teeth, connected by crossbars the whole length or only at the apex or

wholly free.

. The six species are all North American, two of them also European. It is doubtful whether
any species has been collected in California. Sterile specimens of a moss found in King's and
Kaweah Kivers (^Brewer), and on Mount Dana and in swamps near Mendocino City {Bolaiider),

which are referred by Lesquereux (Mem. Calif. Acad. i. 28) to D. Swarzii, Lindb., were considered

by Austin to l)e a variety of Hypnum exanntdatum. Schimper states (Syn. Muse. Eur. 2 ed.

5.59) that D. Swarzii is probably Hypnum fiaitans.

D. FALCATUM, Myrin. Leaves crowded, falcate-secund, lanceolate-subulate, the costa ceasing

at the apex or somewhat excurrent, nearly entire ; the inner perichaetial leaves very long, lorate:

calyptra cucullate, clasping the pedicel : capsule oblong on a slender exserted pedicel, ferruginous;

operculum as long or longer, acutely acuminate-conic : peristome bright red, the inner much ex-

ceeding the outer, tessellate throughout. — Bruch & Schimp. Bryol. Eur. t. 433. Fontinalis fal-
mta, Hedw. Muse. Frond, iii, t. 24. D. cylindricarpum, Austin, Coult. Bot. Gazette, ii. 111.

Columbia River, Oregon, Hall.

D. rxciXATUM, Mitten. More slender and somewhat more pinnate, the falcate-secund long-

attenuate lanceolate leaves terminated by the excurrent nerve, which is smooth above the serru-

late margins and denticulate only at the apex
;
perichaetial leaves not twisted : calyptra not ad-

herent to the pedicel : inner cone perfect, exceeding the teeth about one-fifth of their length.

—

Journ. Linn. Soc. viii. 44, t. 8. Fort Colville, Washington Territoiy, Lyall.

46. PABHONIA, RaddL

Very small slender creeping perennials, on the trunks of trees or on rocks
;

branches erect, somewhat fascicled. Leaves bright or pale green, very thin, shining,

ovate-lanceolate, filiformly acuminate, dentate or ciliate, scarcely costate ; areolation

very loose, rhombic, at the base quadrate. Flowers monoecious, lateral, bud-like.

Calyptra cucullate, smooth. Capsule ovate-pyriform or subspherical, erect on a

rather short pedicel, of loose undulate-quadrate cells, which are transversely rectan-

gular at the mouth ; operculum convex-conic or rostellate ; ainiulus none. Peristome

single, of 16 flat linear-lanceolate teeth, remotely jointed.

A genus of about 20 very widely scattered species. Of the five North American species the

following is the only one that is also European.

1. P. pusilla, Raddi. Densely cespitose, the erect simple branches a line or two

high ; leaves yellowish green, spreading, irregularly laciniate-ciliate to below the
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middle, nerveless : capsule subspherical, minute, with broad convex-conic operculum :

teeth frequently bifid at the apex, incurved when moist, reflexed when dry. —
Schwaegr. Suppl. t. 99 ; Bruch & Schimp. Bryol. Eur. t. 450, excl. fig. 6 j SulUv.
& Lesq. Muse. Ani.-Bor. Exsicc. 2 ed. n. 375.

On the bark of trees, Oakland (Bolander) ; Southern Europe.

47. HOOKERIA, Smith.

Prostrate succulent deep-green and shining perennials, in springy places, loosely

cespitose and irregularly branching ; branches flattened, ascending. Leaves large,

complanate, obliquely imbricated and spreading laterally, ovate or rounded, obtuse

or acuminate, bicostate or nerveless, with very loose round-hexagonal areolation.

Flowers monoecious, lateral, bud-like. Calyptra conic-mitriform, lobed at base,

smooth. Capsule ovate or elliptical, horizontal or cernuous, long-pedicellate ; oper-

culum conic-rostrate ; annulus obscure or none. Peristome double ; the outer of 16

firm closely-jointed linear-lanceolate teeth; the inner of 16 carinate processes,

alternate with and equalling the teeth, upon a plicate basilar membrane ; ciliolse

none.— Pterygophyllum, Brid.

As understood by Mueller the genus includes over 70 species, chiefly of the Southern hemi-
sphere. It is variously limited and divided by other authorities. In any case, however, the
generic name must be retained for the typical species H. lucens, whatever other species may be
united with it.

* Leaves nei'veless, entire.

1. H. acutifolia, Hook. (?) Stem creeping, somewhat branched, an inch or two
long : leaves ovate-oblong, acute, nerveless, entire : capsule oblong, horizontal upon
a pedicel an inch long, brown ; operculum conic-rostrate : teeth reddish brown, the

inner yellowish. — Schwaegr. Suppl. t. 163; Sulliv. in Gray's Man. 2 ed, 666;
Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. n. 270 (2 ed. n. 401); Lesq. Mem. Calif.

Acad. i. 29.

Deep Canon, Monte Diablo (Bolander) ; Atlantic States. Fruit unknown, and the plant there-

fore referred with doubt to Hooker's species, which is otherwise known only from India.

H. LUCENS, Smith. Stems 1 to 3 inches long : lower leaves rounded, the upjier broadly ovate-

oblong, obtuse, entire : pedicel an inch long : cajisule more or less cernuous, oval, chestnut-

colored becoming blackish, the large yellow operculum long-beaked : peiistome reddish, the
inner processes dehiscent along the keel. — Trans. Linn. Soc. ix. 276 ; Engl. Bot. t. 1902

;

Wilson, Bryol. Brit. t. 27 ; Fl. Dan. Suppl. t. 49. Leskea hiccns, Schwaegr. Suppl. t. 84.

Pterygophyllum lucens, Brid. ; Bruch & Schimp. Bryol. Eur. t. 448. Oregon {Hall) ; Europe.

* * Leaves costate, serrate.

H. AXOMALA, Mnell., was collected on the westeni coast by Mcnzies. It is more erect and
branched, with dusky green foliage, the leaves more remote and spreading, broadly ovate-oblong,

narrower toward the base, acutish, coarsely and remotely serrate, 1 -nerved to the middle with an
obscure shorter lateral nerve. — Syu. ii. 204. Eacopilum aiwnialum, Schwaegr. Suppl. t. 278.

48. PTEROGONIUM, Swartz.

Secondary stems erect or ascending, the branches more or less fascicled, arcuate

especially when dry. Leaves not complanate, bicostate at base. Calyptm sparingly

hairy. Teeth of the peristome short-lanceolate
;
processes short, scarcely reaching

to the middle of the teeth, upon a broader basilar membrane. Otherwise as the

preceding.

As limited by Schimper the genus includes onl}' the following species.

1. P. gracile, Swartz. Yellowish gi-een ; stems 1 or 2 inches high, the branches

obtuse or filiform-attenuate : leaves closely imbricated, ovate and acute or ovate-
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lanceolate and acuminate, serrate toward the apex, margins flat, the nerves scarcely

reaching the middle of the leaf : capsule erect, on a pedicel 6 lines long, cylindrical,

chestnut-colored; operculum conic. — Engl. Bot. t. 1085 ; Bruch & Schimp. Bryol.

Eur. t. 461 ; Wilson, Bryol. Brit. t. 14; El. Dan. t. 2673; Sulliv. & Lesq. Muse.

Am.-Bor. Exsicc. 2 ed. n. 349. Neckera gracilis, Muell.

Var. duplicato-serratum, Lesq. Leaves unequally duplicate-serrate at the

apex. — Mem. Calif. Acad. i. 30. Leptohymenium duplicato-serratum, Hampe,
LiunsEa, xxx. 460.

On rocks near the bay of Sau Francisco {Pickering, Bigelow, Bolander) ; throughout Europe.

49. PTERIGYNANDRUM, Hedw.

Stems with arcuate-prostrate somewhat fascicled slender branches, branching

irregularly. Leaves erect-spreading or subsecund, crowded, ovate or elliptical, short-

acuminate, concave, 1 - 2-nerved at base ; areolation linear-flexuose, at the basal

angles quadrate, and rhombic above. Flowers dioecious. Calyptra cucullate. Cap-

sule long-pedicelled, erect, oblong. Peristome double, the inner processes short and

imperfect upon a very narrow basal membrane, without ciliolae. A single species.

1. P. filiforme, Hedw. Small, loosely cespitose, greenish or yellowish : leaves

appressed when dry, papillose on the back, margins recurved, serrate at the apex,

sometimes 1-nerved to the middle : pedicel 9 lines long : capsule pale brown, nar-

rowly oblong ; operculum obliquely conic-rostrate : peristome small, pale yellow,

the inner very short and indistinct. — Muse. Frond, iv. 18, t. 7 ; Bruch & Schimp.

Bryol. Eur. t. 460. Pterogonium Jiliforme, Schwaegr. ; Wilson, Bryol. Brit. t. 14.

Var. Leaves cristate-serrate at the apex ; the stouter nerve ceasing above the

middle.

—

Leptohymenium cristatum, Hampe, 1. c. 459 ; Lesq., 1. c, so refers it.

On shaded rocks and trees {Bigelow, Bauer, Bolander) ; on the White Mountains and in Europe.

Olimacium, Web. & Mohr, is another genus of this group of fasciculately branched mosses,

readily distinguished by its erect tree-like habit. C. Americanum, Brid., of the Atlantic States

and also found in Oregon {Hall), is 2^ or 3 inches high, with ovate-lanceolate leaves auricled at

base and costate nearly to the apex, serrate above, with minute elliptical areolation ; capsule

cylindrical : peiistorae perfect, the processes on a very narrow membrane, equalling the teeth,

dehiscent, without ciliolae. — Sulliv. in Gray's Man. 2 ed. t. 5.

50. ANOMODON, Hook. & Tayl.

On trees or rocks, the secondary branches ascending or erect, sparingly and irreg-

ularly or somewhat fasciculately branched. Leaves very densely rough papillose

on both sides, not complanate, costate, areolation minute or punctiform. Calyptra

naked. Capsule long-pedicellate. Peristome double, without ciliolae, the processes

shorter than the teeth. Otherwise as the preceding.

About 6 or 8 species, mostly of North America and Europe, placed in Hypnum by Mueller.

Leskea, Hedw., as understood by Schimper, is distinguished from Anomodon by its more
prostrate habit, the primary stem leafy like the branches ; flowers monoecious or dioecious. A
single species, L. polycarpa, Ehrh., of the Atlantic States and Europe, which has been collected

in Oregon, Hall. Its stem is 2 inches long or more, with ascending branches 4 to 1 inch high :

leaves ovate-lanceolate, spreading or secund, margins recurved below, entire, the costa ceasing

below the aj)ex : flowers monoecious : capsule cylindrical, slightly curved : peristome whitish, the

processes ecjualliiig the teeth. — Bruch & Schimp. Bryol. Eur. t. 470.

1. A. Califomicum, Lesq. Loosely cespitose, brownish yellow, sparingly

branched, slender : leaves imbricated in 4 ranks, spreading when damp, broadly

ovate, half-clasping and decurrent, acute, the margin folded abruptly backward,

carinate with a stout costa ceasing at the apex, the papillaj upon the auricles longer

and spinose : fruit unknown. — Mem. Calit Acad. L 30.

On rocks, Monte Diablo, Bolander.
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51. NECKERA, Hedw.

Rather large creeping perennials, on trees or rocks, the secondary stems erect or

ascending or pendulous, pinnately branched. Leaves coniplanate, shining, scarious

and scarcely costate, mostly undulate, ovate-lanceolate ; areolation minute, linear-

rhombic. Flowers lateral upon the secondary stems, dioecious, bud-like. Calyptra

cucullate, naked. Capsule erect, shortly pedicellate, immersed or emergent, ovate,

symmetrical ; operculum conic-rosteUate ; annulus none. Peristome double, of 1

6

yellowish linear-lanceolate jointed teeth, connivent at the apex when dry, and as

many alternate filiform carinate processes as long as the teeth, upon a short basilar

membrane ; ciliolse none.

About 50 species, of which half a dozen are North American and also mostly European,

1. N". IVIenziesii, Drum. Broadly and loosely cespitose, yellowish green

;

primary stems very slender, flagelliform, the secondary 6 inches long or more, flat-

tened, with short spreading branches often flagellately produced : leaves oblong-

ligulate, obtusely apiculate, concave, the costa ceasing above the middle
;
perichaetial

leaves lanceolate, acuminate : capsule immersed on a short pedicel, oblong-oval, pale

brown : inner processes mther stout, dehiscing along the keel, — Muse. Amer. n. 162
;

Muell. Syn. ii. 48 ; Sulliv. Icon. Muse. Suppl. 83, t, 62 ; SuUiv. & Lesq. Muse,
Am,-Bor. Exsicc, 2 ed, n. 395.

On shaded rocks in Yosemite Valley and in Russian Valley (Bolmidcr) ; at base of trees near
Crescent City {Brewer) ; Cascade Mountains, Oregon {Newberry, Hall) ; Fort Colville {Lyall)

;

Kocky Mountains, British America, Drummond. Also in Switzerland.

2. N. Douglasii, Hook. Loosely cespitose ; stems a span long or more, pinnately

and bipiuuately branched ; branches elongated : leaves crowded, distichously flattened,

oblong or sublanceolate, acute, nerveless, serrulate at the apex, pale green
;

peri-

chsetial leaves broadly ovate to long-acuminate, convolute : capsule a little exserted,

oval; operculum long-rostrate.— Bot, Misc. i. 131, t. 35; Sulliv. & Lesq. 1. c,

n, 394.

On trees, Marin County and Mendocino City {Bolander) ; Columbia Eiver (Menzies, Douglas,
Scouler) ; Vancouver Island, JVood.

62. ANTITRICHIA, BrideL

Resembling the last genus. Leaves spreading, not complanate nor undulate,

ovate acuminate, costate to the middle. Capsule exserted upon a short erect or

curved pedicel. Inner peristome of 16 shorter subulate-filiform fugacious processes.

Only the following species are known,

1. A. curtipendula, Brid, Secondary stems | to 1 foot long, irregularly pin-

nately branched, not rooting : leaves broadly ovate-lanceolate, acuminate, ciliate-

serrate at the apex, with recurved margins, sometimes with 3 to 5 short nerves at

base, the central ceasing above the middle ; areolation of very narrow subflexuous

cells acute at each end : pedicel more or less flexuous ; capsule oval-oblong ; oper-

culum obliquely conic-rostrate : processes a little shorter than the teeth.— Bnich &
Schimp. Bryol, Eur. t. 469 ; Wilson, Bryol. Brit. t. 22 ; Sulliv, in Gray's Man. 2 ed.

t. 4 ; Berkeley, Brit. Moss. t. 1 3, tig. 4. Neckera curtipendtda, Hedw, ; Engl. Bot.

t. 1444.

Var. gigantea, Sulliv. & Lesq. Very stout, dark green, with broader secund-

falcate leaves, and longer cylindrical capsule. — Muse. Am.-Bor. Exsicc. 2 ed. n. 356
;

Schimp. Syn. 2 ed. 577.

On Monte Diablo {Bolander) ; Oregon {Pickering) ; Vancouver Island ( Wood) ; Atlantic States

and EuroiMJ, The variety on trees at Redwoods, Bolander.
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2. A. Californica, Sulliv. Xear the last ; branches shorter, densely leafy :

leaves appresseJ when (hy, rather shortly acuminate, entire or scarcely serrulate at

the apex ; areolation of shorter oval cells, nearly uniform throughout : capsule cylin-

dric, reddish, on a shorter straight pedicel : teeth longer, minutely punctulate, the

processes much shorter. — Lesq. Trans. Amer. Phil. Soc. xiii. 1 1 ; SuUiv. & Lesq.

1. c, n. 357 ; Sulliv. Icon. Muse. Suppl. 79, t. 59. A. curtipe)idula, var. Uispanica,

Schimp.

Ou shaded rocks and sandstone bouldei-s, Oakland {Bolander) ; also European.

53. ALSIA, Sulliv.

Resembling the preceding. Branching stems often circinate when dry. Leaves

smooth or papillose, the areolation minutely oval-rhombic and punctiform. Capsule

cylindrio, emergent or exserted ; operculum conic, long-beaked. Peristome double,

the inner processes shorter than the teeth, upon a narrow basal membrane, with or

without ciliolse.— Proc. Amer. Acad. iii. 184.

An American genus of three species, nearly allied to I,eptodon, Weber (Lasia, Beauv.), and in-

termediate between Ncckera and Thuidium.

* Capsule very shortly pedlcelled.

1. A. Califomica, Sulliv. On trees, in dark green masses ; secondary stems

2 or 3 inches long, subpinnately branched, not circinate, somewhat arcuate, the

branches short, slender, not crowded : leaves erect-spreading, ovate- or oblong-lan-

ceolate, slightly serrulate at the apex, margins narrowly retiexed, costa ceasing below
the middle, areolation minute and subrhombic, smooth ; leaves on the branches

smaller and narrower, the perichsetial long and slender : capsule oblong-cylindrical,

straight or slightly curved, scarcely exserted upon a short pedicel : inner processes a

third shorter than the teeth ; ciliola? none or rudimentary. — Muse. Wilkes Exped.

25, t 25 ; Sidliv. & Lesq. Muse. Am.-Bor. Exsicc. n. 268" (2 ed. n. 398). Neckera

Califomica, Hook. & Am. Bot. Beechey, 162.

Very common along the coast, Pickering, Bigelow, Bolander.

2. A. abietina, Sulliv. On trees, in loose rigid deep green masses ; secondary

stems 2 to 5 inches long, simple below, expanded above into a pinnately or some-

what bipinnately branched frond, strongly circinate when dry : leaves erect-spreading,

lanceolate, shortly papillose on the back above the middle, margins below recurved,

serrulate and slightly inflexed above, the costa ceasing below the apex, areolation

oval-rhombic, longer in the middle and quadrate at the angles : capsule ovate-oblong,

emergent on a very short pedicel, ribbed when dry ; peristome as in the last, but

ciliolae wanting.— Icon. Muse. 115, t. 72*'; Sulliv. & Lesq. 1. c. 2 ed. n. 400. Neckera

abietina. Hook. Muse. Exot. t. 7; Schwaegr. Suppl. t. 140. Pitotrichum abietinum,

Brid. Leptodon circinatus, Sulliv. in Pacif. R. Eep. iv. 189, t. 1.

Common in the Coast Eanges from south of San Francisco to Vancouver Island.

* * Capsule long-pedicelled.

3. A. longipes, Sulliv. & Lesq. Diffusely cespitose, gi-ayish green ; secondary

stems 3 to 5 inches high, pinnately and bipinnately branched from the base : leaves

oblong-lanceolate, acute, coarsely serrate above, margin slightly recurved, costa ceas-

ing above the middle and denticulate on the back at its apex, areolation minutely

oval, smooth
;

perichsetial leaves abruptly filiform-attenuate : capsule cylindrical,

upon a pedicel nearly an inch long, straight : teeth and processes very narrow, the

latter a little shorter and dehiscent along the keel ; ciliolaj (1 or 2) appendiculate. —
Muse. Am.-Bor. Exsicc. 2 ed. 399 ; Lesq. in Mem. Calif. Acad. i. 29 ; Sulliv. Icon.

Muse. Suppl. 85, t. 63.

On rocks in deep canons, Oakland, Bolandnr.
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5C. HYPNUM, Dill.

Variable in habit and mode of gi-owth
;
primary stem prostrate, the secondary

stems irregularly and subfasciculately branched or more or less regularly once or

twice pinnate. Leaves rather broad, mostly smooth and shining and more or less

scarious, costa short or wanting or rarely percurrent ; areolation mostly narrowly

prosenchymatous, linear or flexuous-linear, rarely rhombic or hexagonal. Inflores-

cence various (more frequently dioecious), lateral, bud-like. Calyptra dimidiate,

smooth. Capsule long-pediceUate, more or less cernuous and unsymmetrical ; oper-

culum conic or rostrate. Peristome double as in the preceding genera, the inner

upon a broader basal membi-ane (about half the length of the teeth), with ciliolie.

A large and difficult genus of over 500 sjiecies, which is readily divisible into several more or

less well-marked groups. Schimper proposes 20 or more genera for the European species, half of

which are represented in the (Jalifornian flora, but it will be most convenient heie to consider

them only as subgenera or sections. The species are often of difficult definition and based upon
apparently slight charactei-s.

§ 1. Ramification pinnate (excepting n. 4) : leaves papillose, acuminate, costate

to the apex, equally spreading : operculum conic.

* Pedicel scabmiis or tuberculate : fi^wers dioecious.

1. H. Whippleanum, Sulliv. Stems filiform, 1 or 2 inches long, pinnately

twice or thrice divided, arcuately prostrate, radiculose at the top, the numerous
branchlets 3 to 5 lines long : leaves erect-spreading, ovate-lanceolate, papillose on
the back, entire margin serrate, pellucid, costa reaching nearly to the apex, areolation

quadrate oblong : capsule on a tuberculate pedicel 5 to 7 lines long, abruptly hori-

zontal, oval or oblong, somewhat unequal, dark chestnut with blackish distinct

obtuse collum ; operculum constricted in the middle ; annulus none : ciliolae in

pairs, equalling the processes and whitish teeth. — Pacif. R. Rep. iv. 190, t. 9
;

Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n, 407.

On the ground in mountain canons near the Bay of San Francisco, Bujelow.

2. H. crispifolium, Hook. Stems 4 or 5 inches long, branches slightly in-

curved, simply pinnate with short unequal bi-anchlets : leaves crowded, bright green,

erect-spreading, crisped wlien dry, lanceolate from a broadly cordate subdecurrent

base, serrate, tiexuose, narrowly long-acuminate or sometimes tipped with a hyaline

hair, the pale costa ceasing below the apex, verv finely papillose, areolation minute,

rounded
j
perichaetial leaves smooth with a very long and narrow denticulate acumi-

nation : pedicel short, very scabrous, purple ; capside horizontal, pale, incurved-

oblong, broadly annulate ; operculum obliquely beaked : processes broadly gaping

or divided ; ciliolae 2 or 3, nearly as long. — Muse. Exot. t. 31 ; Lesq. in Trans.

Amer. Phil. Soc. xiii. 1 1 ; SuUiv. & Lesq. 1. c, n. 405. H. ramulosum, Hampe

;

Muell. Syn. ii. 486.

On shaded ground and rocks, near Oakland, and near Paper Mill, Marin County {Bolander)
;

Oregon {Nevius) ; Vancouver Island, Menzies, Wood.

H. LAXiFOLTUM, Schwaegr. Suppl. t. 143 (Leskea laxifoUa, Hook. Muse. E.\ot. t. 30), collected

by Menzies and not since identified, appears to be a similar species, but with broader and less

attenuate leaves, a shorter and more turgid capsule, the processes less dehiscent, and the ciliolae

very short and imperfect.

* * Pedicel smooth.

3. H. calyptratum, Sulliv. Very small ; stem filiform, subsimply pinnate,

flagelliform at the summit : leaves erect-spreading, broadly ovate, narroM'ly long-

acuminate, denticulate, costate to the apex, sparingly papillose on the back, areolation

minute and subquadrate : flowers monoecious : calyptra very long, embracing the

pedicel : capsule cylindric, oblique, curved ; operculum obtuse ; annulus none

:
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processes nearly equalling the teeth ; ciliolse very short, solitary.— Pacif. E. Eep.

iv. 190, t. 10.

Ou the ground, near Los Angeles, Bigelow.

4. H. leuconeurum, SuUiv. & Lesq. Low, rather densely cespitose, irregularly

branched or the sliort branchlets subpinnately arranged, yellowish green and shining

:

leaves erect-spreading, ovate-lanceolate, narrowly acuminate, serrulate, costate to the

apex, papillose, areolation minute, ovate-rhombic above, shorter and equilateral

below
;

perichaetial leaves nerveless, with a long subflexuous dentate acuraination :

flowers dioecious : capsule horizontal on a curved reddish pedicel, ovate-oblong with
thick abrupt collum ; operculum acute ; annulus simple : processes equalling the

teeth ; ciliolee much sliorter, in threes. — Muse. Am.-Bor. Exsicc. 2 ed. n. 407''

;

Lesq. in Mem. Calif. Acad. i. 31. Thuidium leuconeurum, Lesq. ; Sulliv. Icon.

Muse. Suppl. 104, t. 80.

On trunks of Qucrcus agrifolia and on moist shaded hillsides, Oakland, Bolandcr. This species,

together with the rest of the group and some other species, are referred by Lesquereux, 1. c, to

the section Thuidium (genus Thuidium of Schiniper), from which they all seem to differ, however,
in their stems not villous and without paraphyllia, the leaves homomorphous and rarely at all

decurrent, the dissimilar areolation, and the fewer and mostly shorter ciliolie. The only western
species nearly conforming to Thuidium in most of these respects is H. Blandowii, Web. & Mohr
(T. Blandowii, Bruch & Schimp. Bryol. Eur. t. 486), collected by Lyall at Fort Colville. This
has a simply pinnate densely villous erect stem, the stem-leaves broadly ovate or subcordate, long-

papillose on the back and villous at base, plicate, with rather loose elongated areolation, the

branch-leaves ovate-acuminate : capsule oblong, strongly curved on a smooth pedicel 2 inches
long ; operculum acute.

§ 2. Stems mostly prostrate : leaves smooth and shining, scarious, erect or spread-

ing every way (or complanate in Thamnium), costate to the middle or rarely

nearly to the apex.

* Operculum short-conic, often apiculate.

•»- Branchingpinnate or sometimes irregular: leaves plicate ; areolation narroivly

linear : flowers dioecious {male plants often parasitic on thefemale).— Campto-
THECIUM. (Camptolhecium, Schimp.)

++ Pedicels rough.

5. H. lutescens, Huds. Stem suberect, irregularly branched or subpinnate,

3 inches high or more : leaves long-lanceolate, acuminate, strict and rather rigid,

plicate-striate, costa ceasing below the minutely serrate apex : capsule oblong-cylin-

dric, slightly cernuous, subarcuate, brownish ; operculum acute-conic. — Hedw. Muse.
Frond, iv, t. 16; Engl. Bot. t. 1301 ; Wilson, Bryol. Brit. t. 25; Berkeley, Brit.

Moss. t. 5, fig. 2. Camptothecium lutescens, Bruch & Schimp. 1. c, t. 558.

California (Coulter); Victoria, Ortgon (Bolander) ; Vancouver Island (Lyall); also collected

by Douglas. European.

6. H. Nuttallii, Wils. Prostrate, broadly cespitose, bright yellow ; stems 3 to

5 inches long, rather sparingly divided, pinnately branched, the numerous crowded
branchlets 3 to 5 lines long, spreading or secund : leaves erect-spreading, strict, nar-

rowly oblong-lanceolate, acuminate, more or less sulcate-striate, serrate, margin re-

curved, costa nearly reaching the apex, areolation very long and narrow : perichsetial

leaves filiform-attenuate, obsoletely costate : capsule long-cylindric, erectish, curved,

on a very short rough pedicel ; operculum short-beaked ; annulus narrow : processes

equalling the teeth ; ciliolse very short. — Bryol. Brit. 334, 339, in note ; Sulliv. &
Lesq. 1. c, n. 338'' (2 ed. n. 514); Sulliv. Icon. Muse. 21 1, t. 128. Leskea Californica,

Hampe, Linnsea, xxx. 460. Cam^itothecium Nuttallii, Bruch & Schimp. 1. c. vi. 6.

Var. Stoloniferum, Lesq. Branches elongated, filiform, crowded: capsule

shorter and more slender. — Mem. Calif. Acad. i. 32.

Connnon on trees {Bigelow, Bauer, Bolander) ; Vancouver Island, Douglas, Lyall.
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7. H. arenarium, Lesq. Loosely and broadly cespitose ; stem sparingly irreg-

ularly branched, the secondary branches short and erect, or longer, filiform and
rooting : leaves crowded, erect, lanceolate, acuminate, the reflexed margin subserru-

late, costa ceasing below the apex, areolation densely narrow, ovate-rounded and

minute at base : capsule small, ovate-cylindric, cernuous on a long pedicel smoothish

above. — Trans. Amer. Phil. Soc. xiii. 13; Sulliv. & Lesq. 1. c. 2 ed. n. 512.

Covering tlie sand among bushes near the shore, Sau Francisco, Bolander.

8. H. pinnatifidum, Sulliv. «fe Lesq. Loosely cespitose, soft and pale green

;

stems slender, 3 inches long or more, prostrate, fragile, pinnately and densely

branched ; branches short or the upper flagelliform : leaves densely imbricated,

lanceolate from an ovate subdecurrent base, subulate-acuminate, distinctly plicate,

margin revolute, subdenticulate at the apex, costa ceasing above the middle, areola-

tion linear-rhombic, quadrate at the auricles
;
perich^tial leaves oblong, long-acumi-

nate, nerveless : capsule oblong, subcernuous, slightly curved, annulate ; operculum

mamillate : processes equalling the teeth, the ciliolse shorter.— Muse. Am.-Bor,

Exsicc. 2 ed. n. 513. Camptothecium pinnatifidnm, Sulliv. Icon. Suppl. 101, t. 77.

On shaded rocks in canons, Bolander.

H. MEGAPTILUM, Sulllv. in herb. Loosely cespitose, whitish or pale green ; stem stout, 6

inches high, erect, pinnately branched ; branches short, horizontal : leaves crowded, erect, nar-

rowly ovate-lanceolate, abruptly short-apiculate, concave, strongly plicate, costate to above the

middle, denticulate upon the subrevolute margin and upon the back along the costa and folds ;

areolation long-linear, shorter in the alte : capsule horizontal on a red pedicel, ovate-oblong, at

length arcuate ; operculum mamillate : cilioliE in pairs, apjjendiculate, equalling the indehiscent

processes and stout teeth. — Camptothecium (?) megaptUum, Sulliv. Icon. Muse. Suppl. 102, t. 78.

On the ground in dense coniferous woods, Oregon, Hall.

H. PSEUDOSERiCEUM, Muell. (Flora, xxxiii. 89), appears to belong to this grouj) : procumbent,
irregularly branched, flaccid and silky : ca])sule upon a very short pedicel, arcuate-cylindric,

slightly inclined ; operculum obliquely conic-rostellate : ciliolse solitary or in pairs. — Portland,

Oregon, Nevius.

H- ++ Pedicels smooth : branching pinnate.

9. H. Nevadense, Lesq. Loosely cespitose, stout, yellowish green; stem

prostrate, pinnately branched, the branches short and horizontal or rather long,

irregularly divided and arcuate : leaves lanceolate, short-acuminate, secund-curved,

minutely serrate at the apex, carinate, deeply 2-plicate, margin revolute or reflexed,

the alar cells very few and irregularly oval : capsule ovate-cylindric, erect or sub-

cernuous ; operculum long-beaked ; annulus compound : ciliolae rudimentary or

wanting. — Mem. Calif. Acad. 1. 33.

On rocks in the spray of Nevada and Bridal Veil Falls (Bolander) ; on sand and rocks in the

Washoe and West Humboldt Mountains, Nevada, and in the Wahsatch, Watson.

•t— •»— Ramification irregular, rarel]/ subjnnnate : leaves decurrent, mostly sulcate ;

areolation narrovdy hexagonal-rhombic, quadrate at the angles.— Brachy-
THECiUM. {Brachythecium^ Schimp.)

++ Pedicel smooth : monoecious, except n. 10.

10. H. Icetum, Bridel. Stems slender, 3 or 4 inches long, bright green, with

erect rather rigiil branches : leaves ovate-lanceolate, shortly acuminate, more or less

striate, very minutely serrate above, areolation very long and very narrow : capsule

erect-cerimous, narrowly oblong-cylindric, subarcuate : operculum narrow-conic

;

annulus none : processes little shorter than the teeth, somewhat exceeding the 2

ciliolai.— Sulliv. Icon. Muse. 185, t. 115. Brachythecium Iceium, Bruch & Schimp.

1. c, t. 554.

Yosemite Valley, sterile {Bolander) ; Wahsatch Mountains ( Watson) ; common eastward, and
also European.

11. H. COllinum, Schleich. Stem densely radiculose, irregularly pinnate-

branched with short branchlets : leaves densely imbricated, ovate-lanceolate, short-



Hypnum. MUSCI. 413

acuminate, serrulate, areolation hyaline except at the angles
;

perichsetial leaves

abruptly narrow-acuminate : capsule cernuous, short-ovate, gibbous ; operculum ob-

tusely acuminate. — Brachythecium collinum, Bruch & Schimp. 1, c, t. 548.

Yoseinite Valley, sterile (Bolandcr) ; East Humboldt Mountains, Nevada ( Watson) ; Cascade

Mountains {Lyall) ; Rocky Mountains from British America to Colorado and Utah ; Europe.

12. H. Hillebrandi, Lesq. Small and slender, yellowish; stem erect from an

irregularly subpiunately or fasciculately branched base : leaves ovate-lanceolate,

long-acuminate, serrulate, the flat margin subreflexed : capsule suberect on a pedicel

a half-inch long or more, ovate upon a broad abrupt collum, constricted below the

broad oblique mouth when dry : peristome pale yellow below, whitish above, the

teeth, processes and ciliolae equal.— Mem. Calif. Acad. i. 33. Brachythecium Hille-

brandi, Lesq. ; Sulliv. Icon. Muse. Suppl. 98, t. 74.

On rocks, Merced River, Bolandcr.

H. SALEBROSUM, Hoffm., has been collected in Washington Tenitory and Northern Idaho

{Lyall), Northeastern Nevada, and Colorado ; also in the Atlantic States and Europe. It resem-

bles H. latum, but is stouter, monoecious, and with a turgid gibbous-ovate cernuous capsule. —
"Wilson, Bryol. Brit. t. 55 ; Sulliv. in Gray's Man. 2 ed. t. 5. Brachythecium salebrosum, Bruch

& Schimp. 1. c, t. 549.

++ +* Pedicel roughened.

= Monoecious.

13. H. mtabulum, Linn, Rather stout, loosely cespitose, deep or yellowish

green ; stems 3 to 5 inches long, with ascending or erect sparingly divided branches :

leaves spreading, broadly ovate-lanceolate, acuminate, serrulate, scarcely sulcate, loosely

rhombic-areolate : capsule cernuous or horizontal on a very rough purple pedicel,

oval or oblong, subarcuate, with double annulus and large acute-conic operculum :

peristome orange-red, pale above, the solitary ciliolge equalling the processes and
teeth.— Hedw. Muse. Frond, iv, t. 12. Brachythecium rutabulum, Bruch & Schimp.

1. c, t. 543.

West Humlwldt Mountains, Nevada {Watson) ; common in the Atlantic States and Euroj)e.

14. H. populeum, Hedw. Yellowish-green and silky; stems 2 or 3 inches

long, with ascending or arcuate branches : leaves ovate- or oblong-lanceolate, long-

acuminate, serrulate above, margin flat, costa reaching to the apex : capsule cernuous

upon a purple pedicel slightly scabrous above, oval or elliptic, with acute- conic oper-

culum and narrow annulus
;
peristome yellow, the appendiculate ciliolae frequently

imperfect. — Hedw. Spec. t. 70 ; Fl. Dan. t. 2564. Brachythecium populeum, Bruch
& Schimp. 1. c, t. 535.

In the Sierra Nevada (HiUebrand) ; Atlantic States and Europe.

H. DECLivuM, Mitten, Journ. Linn. Soc. viii. 33, t. 6, found in Northern Idaho (Lyall), has
lanceolate long-acuminate falcate-secmid serrulate leaves, an oval capsule horizontal and at length
pendulous on the rather stout and very scabrous pedicel, the 2 appendiculate ciliolse equalling the

processes and teeth.

= = Dioecious.

15. H. asperrimum, Mitten. Resembling ff. Icetum, but with a more rigid

stem, the narrower leaves less plicate, and with fewer quadrate cells at the broadly

decurrent angles, the pedicel scabrous and the conic operculum long-apiculate ; ciliolae

sHghtly appendiculate, equalling the processes and teeth. — Journ. Linn. Soc. viii.

33, t. 6. H. vallium, Sulliv. & Lesq. Muse. Am.-Bor Exsicc. 2 ed. n. 506. Brachy-
thecium asperrimum, Sulliv. Icon. Muse. Suppl. 100, t. 76.

On rocks in canons (Bolander) ; British Columbia, Douglas, Lyall.

16. H. Bolanderi, Lesq. Broadly cespitose, pale green; branches elongated

and flexuous, or suberect and rigid, irregularly subpiunately branched : leaves

si)reading, ovate-lanceolate, shortly acuminate, margin flat and serrulate, areolation

rather loose, narrow and pellucid, the alar ovate-quadrate
;
perichaetial leaves abruptly
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attenuate to a flexuose point : capsule gibbous-ovate on a red rugose pedicel ^ inch

long, with broad compound annulus and short acute-conic operculum : ciliolee 2, very

slender. — Trans. Amer. Phil. Soc. xiii. 12 ; Sulliv. & Lesq. 1. c, n. 502.

On the ground under Umbellularia Califm-nico, Oakland, Bolander.

••-•»—••— Branching jnnnate or somewhat irregular and fascicled : leaves not

silicate or scarce/]/ so, nor decurrent ; areolation linear-ohlong, rounded at the

angles : floxoers dioecious : capsule sometimes nearly erect and sid)symm.etrical

:

pedicel smooth.

17. H. myosuroides, Linn. Stems slender and branches incurved, often-

flagelliform : leaves ovate-lanceolate, very finely acuminate, serrulate above, costate

beyond the middle
;
perichaetial leaves with very slender abrupt recurved apex :

capsule oblong on a smooth elongated pedicel : processes (at length bifid) nearly

equalling the teeth, a half longer than the 2 ciliolae. — Engl. Bot. t. 1567. Isothe-

cium myosuroides, Brid. ; Bruch & Schimp. Bryol. Euw t. 534 ; Fl. Dan. t. 2750.

Eurhynchium myosuroides, Schimp.

Near San Francisco, in diy woods (Bigelow) ; Port Discovery, Washington Territory (Pickering)
;

Atlantic States and Europe, on the ground, rocks, and at the roots of trees. A very variable species,

to which the following are probably to be referred, and holding an intermediate position between
several of these nearly allied gioups or so-called genera.

18. H. Stolonifenun, Hook. Much larger, the leaves more elliptical, minutely

papillose on the back above the middle and more coarsely serrate, and capsule more
drooping ; the ciliolse equalling the processes. — Muse. Exot. t. 74 ; Mitten, Journ.

Linn. Soc. viii. 34 ; Lesq. in Mem. Calif. Acad. 31 ; Sulliv. & Lesq. Muse. Am.-Bor.

Exsicc. 2 ed. n. 425. H. myosuroides, var. stoloniferum, M'uell. Syn. ii. 500.

Common on trees in the Coast Ranges {Menzies, Bigelow, Bolander), and northward to Alaska.

1 9. H. Bre^verianum, Lesq. In dense tufts on dry rocks, of a darker color,

with short stems and abruptly short-acuminate leaves strongly concave and scarcely

denticulate. — Trans. Amer. Phil, Soc. xiii. 12, and Mem. Calif. Acad. i. 32; Sulliv.

& Lesq. 1. c, n. 426.

On metaniorphic sandstone around San Francisco, Brewer, Bolander.

20. H. aggregatum, Mitt. Densely tufted, dull yellow, the elongated branches

simple or sparingly divided : leaves broadly ovate, shortly acuminate : capsule cylin-

dric, inclined, somewhat incurved ; operculum acuminate : ciliolae solitary, half as

long as the processes. — Journ. Linn. Soc. viii. 35, t. 6 ; Lesq. in Mem. Calif. Acad,

i. 32. H. Brewerianum, var., Sulliv. & Lesq. 1. c, n. 427.

On trunks of trees in deep canons, Oakland {Bolander) ; Vancouver Island, Lyall, Do^iglas.

Mitten, 1. c, describes several other species {H. aculicuspis, etc.) of Washington Territory and
British Columbia, which much resemble these. H. leucocladulum and H. compressuhiin,,MvLe\\.

(Flora, xxxiii. 79), from Oakland, Oregon {Nevius), belong evidently to the same alliance.

-!—-»—•»—•»- Branching irregular : leaves suhdecurrent, not .^ulcate ; areolation

very narroiv, flexuous, dilated at the angles : flowers dioecious : pedicel rough.

— ScLEROPODiUM. {Sclcropodium, Schimp.)

21. H. CEespitosum, Wils. Densely cespitose, creeping, with short simple

incurved branches : leaves spreading, subsecund, broadly ovate- to oblong-lanceolate,

acutely acuminate, concave, serrulate, margins flat, costa reaching above the middle :

capsule oblong, suberect upon a minutely tuberculate purple pedicel about
-J
inch

long, somewhat incurved ; operculum conic-rostellate. — Engl. Bot. Suppl. t. 2878,

and Bryol. Brit. t. 55 ; Sulliv. & Lesq. 1. c, n. 510. Scleropodium coispitosum,

Bruch & Schimp. 1. c, t. 556.

On shaded rocks and on the ground among redwoods, Oakland {Bolander) ; Europe.

22. H. illecebrum, Schwaegr. In less dense bright green patches, with in-

curved obtuse branches about an inch long : leaves closely imbricated, roundish
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ovate, reciirved-apiculate, very concave, minutely serrate above, margin flat, costa

ceasing (excurrent) above the middle : capsule cernuous or horizontal on a very

rough pedicel an inch long, ovate-oblong, abruptly incurved ; operculum convex-

conic, apiculate,— Engl. Bot. t. 2189; Wilson, Bryol. Brit. t. 35; SuUiv. & Lesq.

1, c, n. 508, 509. //. blandum, Hook; Engl, Bot. Suppl. t. 2715. Scleropodium

illecehrimt, Schimp. Bryol. Eur. t. 557.

On ground and rocks, San Franuisco, Oakland, and in the Sierra Nevada (Bolander) ; Europe.

Several forms occur, sometimes in compact dark brown tufts, with densely imbricated ovate obtuse

nearly entire leaves and julaceous branches (in water, Yoseniite Valley), or subdendroidal, with

acute nearly entire leaves.

23. H. Californicum, Lesq. Loosely cespitose, with rather long filiform root-

ing branches : leaves spreading and loosely imbricated, ovate-lanceolate, acuminate,

concave, entire or nearly so, the stout nerve ceasing below the apex, alar areolatiou

ovate-quadrate and more or less granulose
;
perichsetial leaves broadly ovate-lanceolate

with long filiform acumination : capsule ovate-cylindric, pale green, cernuous upon a

long reddish pedicel papillose only above, somewhat constricted below the mouth,

at length erect ; operculum broad-conic, acutish : peristome red, the inner yellow,

ciliolai solitary or in pairs.— Trans. Amer. Phil. Soc. xiii. 13 ; SuUiv. & Lesq. 1. c,

n. 511.

On rocks and dry sand near the bay of San Francisco, Bolander.

* * Operculum long-beaked.

••— Branching irregnlar : leaves spreading equally or suhcomplanate : areolation

narrowly rhombic-hexagonal and subjlexiiose, dilated at the angles : pedicels

smooth. — Rhynchostegium. (Rhynchostegium, Schimp.)

24. H. nisciforme, Weiss. Amphibious, rather rigid, deep or dusky green
;

branches subfascicled, rather long, often simple and naked below, arcuate ; leaves

firm, somewhat flattened, roundish ovate, shortly acuminate, serrate, costate nearly

to the apex, areolation narrowly long-rhombic : capsule ovate, cernuous ; annulus

broad ; operculum as long as the capsule : ciliolse (2 or 3) nearly equalling the red-

dish teeth. — /T. ruscifolium, Neck. ; Engl. Bot. t. 1275 ; Fl. Dan. t. 2389. Jf.

riparioides, Hedw. Muse. Frond, iv, t. 4. Rhynchostegium rusciforme, Bruch &
Schimp. 1. c, t. 515.

In a stream Jiear Monte Diablo {Hillebrand, Bolander) ; Atlantic States and Europe. H. Royce,

Austin (Coult. Bot. Gaz. iii. 31), described from insufficient material, is referred by Mr. Austin

to this group ; collected in California by Mrs. J. Roy. it is said to be a small species, with

straight stems, distant erectish leaves with oval- and oblong-rhombic areolation, etc.

•i- -«- Branching more or less pinnate : areolation as in the last. — Eurhynchium.
(Eurhynchium, Schimp.)

++ Pedicels smooth : leaves thin, sitbsulcate.

25. H. Strigosum, Hoft"m. Stem creeping or decumbent, an inch long or more,

the attenuated L)ranclies more or less erect, ^ inch long : leaves spreading, crowded,

widely cordate-ovate, short-acuminate or obtusish, concave, costate above the middle,

serrate to the base : male plants parasitic on the female : capsule cernuous or sub-

horizontal, ovate-oblong or incurved-cylindric : ciliolai in pairs, slender. — Wilson,

Bryol. Brit. t. 55. H. pulcheUum, Hedw. Spec. Muse. t. 68. Eurhynchium strigosum,

Bruch & Schimp. Bryol. Eur. t. 519.

On wet ground at Calaveras Grove {Bolander) ; Fort Colville and Galton Mountains {Lyall) ;

Uinta Mountains
( JVatson) ; Atlantic States, Chili, and Europe.

++ ++ Pedicels roughened.

26. H. Stokesii, Turner. Branches ascending, simple below, densely pinnately

or bipinnately branched above : cauline leaves remotish, squarrose, acuminate-cordate,

on the branches smaller, erect-spreading, broadly ovate-lanceolate, serrate to the



414 MUSCL Hypnum.

attenuate to a flexuose point : capsule gibbous-ovate on a red rugose pedicel | inch

long, with broad compound annulus and short acute-conic operculum : ciliolse 2, very

slender.— Trans. Amer. Phil. Soc. xiii. 12 ; Sulliv. & Lesq. 1. c, n. 502.

On the ground under Umbellularia Californica, Oakland, Bolander.

•»— -I— •»— Branching pinnate or somewhat irregular and fascicled : leaves not

silicate or scarcely so, nor decurrent ; areolation linear-ohlong, rounded at the

angles : flowers dioecious : capsule sometimes nearly erect and s^djsymmetrical

:

pedicel smooth.

17. H. myosuroides, Linn. Stems slender and branches incurved, often-

flagelliform : leaves ovate-lanceolate, very finely acuminate, serrulate above, costate

beyond the middle
;

perichsetial leaves with very slender abrupt recurved apex :

capsule oblong on a smooth elongated pedicel : processes (at length bifid) nearly

equalling the teeth, a half longer than the 2 ciliolae. — Engl. Bot. t. 1567. Isothe-

cium myosuroides, Brid. ; Bruch & Schimp. Bryol. Eu» t. 534 ; Fl. Dan. t. 2750.

Eurhynchium myosuroides, Schimp.

Near San Francisco, in dry woods (Bnjelow) ; Port Discovery, Wasliington Territorj' (Pickering)

;

Atlantic States and Europe, on the ground, rocks, and at the roots of trees. A very variable species,

to which the following are probably to be referred, and holding an intermediate position between
several of these nearly allied gioups or so-called genera.

18. H. Stolonifenuu, Hook. Much larger, the leaves more elliptical, minutely

papillose on the back above the middle and more coarsely serrate, and capsule more
drooping ; the ciliolse equalling the processes. — Muse. Exot. t. 74 ; Mitten, Journ.

Linn. Soc. viii. 34 ; Lesq. in Mem. Calif. Acad. 31 ; Sulliv. & Lesq. Muse. Am.-Bor.

Exsicc. 2 ed. n. 425. M. myosuroides, var. stoloniferum, Muell. Syn. ii. 500.

Common on trees in the Coast Ranges (Memies, Bigelow, Bolander), and northward to Alaska.

1 9. H. Bre^verianum, Lesq. In dense tufts on dry rocks, of a darker color,

with short stems and abruptly short-acuminate leaves strongly concave and scarcely

denticulate. — Trans. Amer. Phil. Soc. xiii. 12, and Mem. Calif. Acad. i. 32 ; Sulliv.

& Lesq. 1. c, n. 426.

On inetamorphic sandstone around San Francisco, Brewer, Bolander.

20. H. aggregatum, Mitt. Densely tufted, dull yellow, the elongated branches

simple or sparingly divided : leaves broadly ovate, shortly acuminate : capsule cylin-

dric, inclined, somewhat incurved ; operculum acumin.ate : ciliolse solitary, half as

long as the processes. — Journ. Linn. Soc. viii. 35, t. 6 ; Lesq. in Mem. Calif. Acad,

i. 32. H. Brewerianum, var., Sulliv. & Lesq. 1. c, n. 427.

On trunks of trees in deep canons, Oakland {Bolander) ; Vancouver Island, Lyall, Do2iglas.

Mitten, 1. c, describes several other species {H. acuticuspis, etc.) of Washington Territory and
British Columbia, which much resemble these. H. leucocladulum and H. compressuhim,.^\xe\\.

(Flora, xxxiii. 79), from Oakland, Oregon {Neviics), belong evidently to the same alliance.

•»—-»—•»—•»— Branching irregular: leatJes subdecurrent, not sulcate ; areolation

very narrotv, flexuous, dilated at the angles : flowers dioecious : pedicel rough.
— ScLEROPODIUM. {Sclcropodium, Schimp.)

21. H. caespitosum, Wils. Densely cespitose, creeping, with short simple

incurved branches : leaves spreading, subsecund, broadly ovate- to oblong-lanceolate,

acutely acuminate, concave, serrulate, margins flat, costa reaching above the middle :

capsule oblong, suberect upon a minutely tuberculate purple pedicel about -| inch

long, somewhat incurved ; operculum conic-rostellate. — Engl. Bot. Suppl. t. 2878,

and Bryol. Brit. t. 55 ; Sulliv. & Lesq. 1. c, n. 510. Scleropodium caispitosum,

Bruch & Schimp. 1. c, t. 556.

On shaded rocks and on the ground among redwoods, Oakland {Bolander) ; Europe.

22. H. illecebnim, Schwaegr. In less dense bright green patches, with in-

curved obtuse branches about an inch long : leaves closely imbricated, roundish



Hypnwr:i- MUSCI. 415

ovate, recurved-apiculate, very concave, minutely serrate above, margin flat, costa

ceasing (excurrent) above the middle : capsule cernuous or horizontal on a very

rough pedicel an inch long, ovate-oblong, abruptly incurved ;
operculum convex-

conic, apiculate.— Engl. Bot. t. 2189; Wilson, Jiryol. Brit. t. 35; Sulliv. & Lesq.

1. c, n. 508, 509. //, Uandum, Hook; Engl. Bot. Suppl. t. 2715. Scleropodium

illecebrum, Schimp. Bryol. Eur. t. 557.

On ground and rocks, San Fiaucisco, Oakland, and in the Sierra Nevada (Bolander) ; Europe.

Several forms occur, sometimes in compact dark brown tufts, with densely imbricated ovate obtuse

nearly entire leaves and julaceous branches (in water, Yoseniite Valley), or subdendroidal, with

acute nearly entire leaves.

23. H. Califomicum, Lesq. Loosely cespitose, with rather long filiform root-

ing branches : leaves spreading and loosely imbricated, ovate lanceolate, acuminate,

concave, entire or nearly so, the stout nerve ceasing below the apex, alar areolation

ovate-quadrate and more or less granulose
;
perichsetial leaves broadly ovate-lanceolate

with long filiform acumination : capsule ovate-cylindric, pale green, cernuous upon a

long reddish pedicel papillose only above, somewhat constricted below the mouth,

at length erect ; operculum broad-conic, acutish : peristome red, the inner yellow,

ciliolaj solitary or in pairs.— Trans. Amer. Phil. Soc. xiii. 13 ; Sulliv. & Lesq. 1. c,

n. 511.

Ou rocks and dry sand near the bay of San Francisco, Bolander.

* * Operculum long-beaked.

•*- Branching irregiilar : leaves spreading equally or subcomplanate : areolation

narrowly rhombic-hexagonal and sid}Jiexuose, dilated at the angles : pedicels

smooth. — Ehyxchostegium. (Rhynchostegium, Schimp.)

24. H. niscifonne, Weiss. Amphibious, rather rigid, deep or dusky green
;

branches subfascicled, rather long, often simjjle and naked below, arcuate : leaves

firm, somewhat flattened, roundish ovate, shortly acuminate, serrate, costate nearly

to the apex, areolation narrowly long-rhombic : capsule ovate, cernuous ; annulus

broad ; operculum as long as the capsule : ciliolae (2 or 3) nearly equalling the red-

dish teeth. — H. ruscifolium, Xeck. ; Engl. Bot. t. 1275 ; Fl. Dan. t. 2389. H.
riparioides, Hedw. Muse. Frond, iv, t, 4. Rhynchostegium rusciforme, Bruch &
Schimp. 1. c, t. 515.

In a stream near Monte Diablo {HilJebrand, Bolander) ; Atlantic States and Europe. H. Eoyoe,

Austin (Coult. Bot. Gaz. iii. 31), described from insufficient material, is referred by Mr. Austin
to this group ; collected in California by Mrs. J. Roy. It is said to be a small species, with
straight stems, distant erectish leaves with oval- and oblong-rhombic areolation, etc.

•t- -f- Branching more or less pinnate : areolation as in the last.— Eurhynchium.
{Eurhynchium, Schimp.)

++ Pedicels smooth : leaves thin, suhsulcate.

25. H. Strigosum, Hofl"ra. Stem creeping or decumbent, an inch long or more,

the attenuated branches more or less erect, | inch long : leaves spreading, crowded,

widely cordate-ovate, short-acuminate or obtusish, concave, costate above the middle,

serrate to the base : male plants parasitic on the female : capsule cernuous or sub-

horizontal, ovate-oblong or incurved-cylindric : ciliolai in pairs, slender. — Wilson,

Bryol. Brit. t. 55. H. pulchellum, Hedw. Spec. Muse. t. 68. Eurhynchium strigosum,

Bruch & Schimp. Bryol. Eur. t. 519.

On wet ground at Calavems Grove (Bolander) ; Fort Colville and Galton Mountains {Lyall) ;

Uinta Mountains ( fVatson) ; Atlantic States, Chili, and Europe.

++ -H- Pedicels roughened.

26. H. Stokesii, Turner. Branches ascending, simple below, densely pinnately

or bipinnately branched above : caidine leaves remotish, squarrose, acuminate-cordate,

on the branches smaller, erect-spreading, broadly ovate-lanceolate, serrate to the
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base, costate to above the middle
;

periclisetial leaves squarrose : capsule horizontal,

oblong and subcylindrical, contracted below the throat when dry : teeth orange
;

processes yellow, dehiscent ; cilioUe 1 or 2, a half shorter.— Muse. Hib. t. 15, fig. 2
;

ri. Dan. t. 2562, fig. 2 ; Sulliv. & Lesq. Muse. Ani.-Bor. Exsicc. 2 ed. n. 433.

Eurhynchium Stokesii, Bruch & Schimp. 1. c, t. 526.

On shaded ground and rocks, common {Bigel&w, Bolander) ; Vancouver Island {Lxjall, Wood) ;

Europe.

27. H. Oreganum, Sulliv. Very near the last, but larger and more robust, the

creeping stems 6 to 12 inches long or more, once or twice divided, regularly and
closely pinnated : leaves thinner and firmer, the areolation longer and narrower

;

perichsetial leaves reflexed.— Mem. Amer. Acad. n. ser. iv. 172, and Muse. Wilkes
Exp. 16, t. 13, B; Sulliv. & Lesq. 1. c, n. 434.

On decaying logs or on the gi'ound in forests {Bigelow, Brewer, Bolander) ; Puget Sound {Pick-

ering) ; Vancouver Island, Wood.

28. H. colpophyllum, Sulliv. Of similar habit, rather small : leaves scarious,

very concave, spreading, ovate, very shortly acuminate, margin flat, serrulate, costa

slender, the dentate tip excurrent above the middle, areolation very narrowly hex-

agonal-rhombic
;

perichsetial leaves oblong-lanceolate, long-acuminate, nerveless,

spreading above : capsule oblong-cylindric, cernuous, slightly curved, twice longer

than the straight stout-beaked operculum : ciliolse 2, equalling the teeth. — Eurhyn-

chium colpophyllum, Sulliv. Icon, Muse. Suppl. 95, t. 71.

California, Bigelow.

•I- -i- Ramification fascicled and someivhat dendroid: leaves complanate : areo-

lation quadrate-rhombic above, narrowly oblong below : pedicels smooth. —
Thamnium. (Thamnium, Schimp.)

29. H. Bigelovii, Sulliv. Secondary stems arcuate-ascending, subfasciculately

branched, 1 to 1^ inches high, rather stiff, in close mats : leaves bright green,

spreading in two ranks, long-oblong, shortly acuminate, coarsely serrate above, mar-

gin inflexed on one side, costa ceasing below the apex
;
perichaatial leaves lanceolate,

linear-acuminate and serrate, suberect : flowers dicecious : capsule oblong-oval, in-

clined, with distinct coUum, a little exceeding the straightish operculum : ciliola3

in paii-s, strongly appendiculate, nearly equalling the processes.— Pacif. E. Rep. iv.

189, t. 8 ; Sulliv. & Lesq. 1. c, n. 423.

In valleys of the Coast Ranges north of the bay of San Frantiisco, on shaded rocks, Bigelow,

Brewer, Bolander.

H. Ar.LEGHANiENsE, Muell. Larger, 2 or 3 inches high ; leaves less distinctly complanate,

ovate-oblong, more concave, obtusish, coai-sely seiTate, costa dentate on the back : flowers tnsexual

or monoecious : operculum more obliiiue. — Sulliv. Icon. Muse. 161, t. 103 ; Sulliv. & Lesq. 1. e.,

n. 288. Thamnium Allcghaniensc, Bruch & Schimp. //. neckeroides. Mitt, in Jouni. Linn. Soe.

viii. 38, not Hook. Vancouver Island {Wood) and Atlantic States.

§ 3. Leaves smooth, mostly complanate or more or less secund, often shortly cos-

tate, blcostate, or neriwless : areolation mostly elongated rhombic: pedicels

smooth : opercidiim convex-conic.

* Irregularly and sparingly branched, stoloniferous : leaves shining, thin, dis-

tichously coviplanate, ovctte or ovate-Lanceolate, nerveless or shoHly bicostate,

visually entire ; areolation narrowly rhombic-hexagonal : mostly monoecious.—
Plagiothecium. (Flagiothecium, Schimp.)

-1— Peristome-teeth closely jointed ; ciliolce present.

30. H. denticulatum, Linn. Stems prostrate, 2 or 3 inches long, with erect

subfasciculate branches : leaves light green and glossy, obliquely ovate, short-acumi-

nate, concave with raargnn recurved below, bicostate at base ; areolation long-rhombic,

quadrate at the angles : capsule arcuate-oblong or -cylindric, on a red curved pedicel



Hypnum. MUSCI. 4] 7

(an inch long from the base of the branches) ; opercuhim acute-conic : teeth reddish

brown, the solitary ciliolee as long. — Hedw. Muse. Frond, iv. 81, t. 31 ; Engl. Bot.

t. 1260 ; Wilson, 1. c, t. 2-4; Berkeley, 1. c, t. 12, tig. 2. Plagiotheciuvi denticula-

tum, Bruch & Schimp. 1. c, t. 501.

In the Coast Ranges, Mendocino City, and on redwood trees in Jackson Valley {Bolander)
;

Fort Colville {Lijall) ; in the White Mountains and Euroi>e.

31. H. undulatum, Linn. Procumbent, sometimes 6 inches long or more, the

usually simple branches 2 inches long or more : leaves whitish, crowded, ovate,

acute, transversely undulate, entire, one or both margins incurved at base, shortly

bicostate, areolation very narrow : flowers dioecious : capsule subcylindric upon a

pedicel 2 inches long, curved, striate when dry, brownish yellow ; operculum acute

or rostellate : teeth yellowish ; ciliolae 3, slightly shorter. — Schwaegr. Suppl. t. 282;

Wilson, 1. c. ; Berkeley, 1. c, ftg. 4. Flagiothecium undulatum, Bruch & Schimp.

1. c, t. 506.

Swamps near the coast, Mendocino County {Bolander) ; Oregon (Newberry) ; Fort Nisqually

{Pickering) ; Fort Colville (LyaU) ; Europe.

H. ROBUSTUM, Hook. Stem creeping, with very stout decumbent densely leafy broad flattened

branches, 6 inches long or more : leaves yellowish, falcate-secund, lanceolate, narrowly acuminate,

striate, transversely undulate, bicostate at base, serrulate at the apex : capsule ovate-oblong,

arcuate-horizontal on a pedicel an inch long. — Muse. Exot. t. 108 ; Schwaegr. Suppl. t. 261.

Slereodon robustus, Mitten, Journ. Linn. Soc. viii. 41. Oregon {Hall, Mohr) ; Rocky Mountains
{Drummond) ; also by Menzien.

H. PULCHKLLUM, Dicks. Small, branches erect, scarcely a half-inch long: leaves subfalcate-

secund, broaiUy lanceolate, narrowly attenuate, entire, nerveless, areolation very narrow : capsule

oblong, suberect ; operculum convex-conic : teeth pale yellow ; ciliohe in pairs. — Engl. Bot.

t. 2006; Wilson, 1. c, t. 25 ; Berkeley, 1. c. fig. 1. Lcskea pulchella, Hedw. Spec. t. 55. Plagio-

thecium pidchellum, Bruch & Schimp. 1. c, t. 497. Fort Colville {Lyall); Europe.

H. TURFACEUM, Liudb. A similar slender species, with depressed-complicate and somewhat
folded rather long-acuminate leaves serrate to the middle and nerveless : capsule oblong-cylindric,

symmetrical, cernuous, sulcate when dry; ciliolaj one or two, long.— Fl. Dan. Suppl. t. 117.

Fort Colville (Lydll) ; Europe.

H. ELEGAXS, Hook. Stems procumbent, 1 J inches long : leaves distichouslj'^ imbricated, ovate-

lanceolate, acuminate, nerveless or obscurely 2-nerved at base, seriulate at the apex, areolation

very narrow : capsule pendulous upon a short arcuate pedicel, oblong-ovate, nearly symmetri-
cal ; operculum broad, abruptly rostellate : ciliolte 3, equalling the processes.— Muse. Exot. t. 9 ;

Schwaegr. Suppl. t. 282 ; Wilson, 1. c, t. 59 ; Berkeley, 1. c. tig. 2. Vancouver Island {Meuzies)
;

White Mountains ; Great Britain.

H. SYLVATICUM, Liun. Resembling H. denticulatum, but stouter and with duller darker

green foliage, the leaves less complanate, not acuminate : flowers dioecious : operculum long-conic.

— Schwaegr. Suppl. t. 87 ; Wilson, Engl. Bot. Suppl. t. 2936, and 1. c, t. 59. rhiyiothecium
sylvaticum, Bruch & Schimp. 1. c, t. 503. Oregon {Hall) ; White Mountains ; Euiope.

-t- -t- Peristome-teeth remotely jointed ^ ciliolce none.

H. TEICHOPHORTJM, Spruce. Resembling //. denticulatum, but more slender : leaves less com-
planate and less spreading, sulcate, pilose-apiculate : capsule narrower, suberect or erect when
dry. — Plagiotheciuvi piliferum, Bruch & Schimp. 1. c, t. 496. Oregon {Hall); Rocky Moun-
tains of British America {Drummond) ; Europe.

* * Creeping, irregularly branched, never stoloniferous : leaves dull or shining,

spreading or subsecund, ovate-lanceolate to lanceolate, costate to above the middle;
areolation rather loose, not linear nor Jiextiose: monoecious. — Amblystegium.
(Amblystegium, Schimp.)

*-- Leaves dull: areolation wholly parenchymatous.

32. H. compactum, Muell. Stems slender, mostly erect, an inch long or

more, in broad very compact tufts, fasciculately branched : leaves erect-spreading,

rarely subsecund, narrowly ovate-lanceolate and acuminate, slightly serrulate espe-

cially toward the base, the stout costa continuous nearly to the apex : areolation nar-

rowly rhombic and subttexuose, subquadrate at the angles : capsule slightly inclined

on an elongated pedicel, oblong with distinct collum, slightly incurveil, contracted
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below the broad mouth when dry; operculum conic-rostellate ; aniiulus simple:
processes shorter than the pale yellow teeth ; ciliolse solitary, very short.— Syn. ii.

408; SuUiv. Icon. Muse. 201, t. 123.

On streanibanks, West Humboldt Mountains, Nevada ( Watson) ; Fort Colville {Lynll) ; British
America, Drummmid. Common in various Ibrms fix)m California to Alaska and across the con-
tinent ; also in Europe and South America.

33. EL serpens, Linn. Densely cespitose, with simple filiform flexuose-erect

branches : leaves spreading, erect when dry, very small, ovate-lanceolate, narrowly
acuminate, entire, costate to the middle or nearly to the apex : capsule incurved-

cernuous, long-cylindrical, subarcuate, strongly arcuate when dry ; operculum convex-
conic, acute : ciliolae in pairs, equalling the reddish teeth. — Hedw. Iklusc. Frond,
iv. 45, t. 18 ; Engl. Bot. t. 1037. B. contextnm and //. spiiiulosum, Hedw. Spec,

t. 69, 72. Amblystegium serpens, Bruch & Schimp. 1. c, t. 564.

Common in California {Bigelow), on the roots of bushes in swamps (Bolander), on the gi-aund
near Crescent City {Brewer) ; mountains of Nevada ( Watson) ; and from Alaska to British
America, Colorado and the Atlantic States ; Eurojie and South America. A very vaiiable species.

H. radicalc, Beauv. (Schwaegr. Suppl. t. 20. Amblystegium radicalc, Bruch & Schimp. 1. c,
t. 565), is a more robust and rigid form, with leaves nearly twice larger and more abniptly acumi-
nate from a broader base. H. ortlwdadon, Beauv. (Sulliv. Icon. Muse. t. 122), and H. notero-
philum, Sulliv., which have been credited to the Pacific Coast, together with various other
sujtposed species, are considered referable to this.

•*- •*- Leaves thin and shining : areolation narrowly rhombic, rather loose at
base, rectangular at the angles.

34. H. riparium, Linn. Creeping, in swampy places, or often in water with
the stems and branches much elongated, distantly and subpinnately branched :

leaves remote or somewhat crowded, usually distichously complanate, rarely sub-

secund, broadly ovate- or oblong-lanceolate, more or less long-acuminate, entire, costa

ceasing above the middle : capsule oblong-cylindric, cernuous, incurved : ciliolae 2 or

3, a third shorter than the processes.— Hedw. Muse. Frond, iv. 7, t. 3 ; Engl. Bot.

t. 2060 ; Berkeley, Brit. Moss. t. 6, fig. 3. Amblystegium riparium, Bruch & Schimp.
1. c, t. 570. Amblystegium vacillans, Sulliv. Icon. Suppl. 96, t. 72 ; fide Austin.

Frequent in California {Bigelow, Brewer, Bolander) ; Northeastern Nevada and Utah {Wa/^an)

;

common in the Atlantic States and ranging from Greenland to Cuba, and throughout Europe.

§ 4. Leaves smooth and shining, squarrose or usualhj falcate-secund, nerveless

or shortly 1 - 2-costate : areolation linear, usually flexuose or vermicular:
pedicels smooth : operculum convex-conic or rostellate.— Hypnum pro})er.

* Stem rootless or nearly so (except in n. 37), ascending; branches stibpinnate

with arcuate branchlets : leavesfirm,falcate-secund,filiformly attenuate, costate

beyond the middle or nearly to the apex : mostly marsh species. — Harpidium.

•t- Dioecious.

35. H. aduncum, Hedw. Stem erect, 2 to 6 inches long, slender, sparingly

branched, and subpinnate with short simple branchlets : leaves crowded, lanceolate,

long-acuminate, striate, subserrulate below, the stout costa reaching nearly to tlie

apex ; areolation somewhat recitangular, broader and subquadmte in the angles :

capsule cernuous, incurved-oblong, at length arcuate ; annulus broad, compound
;

operculum convex-conic : ciliolse 2 or 3, short.— Muse. Frond, iv. 62, t. 24 ; FI.

Dan. t. 2563, 2621 ; Bruch & Schimp. Bryol. Eur. t. 605, and Suppl. Hypn. t. 1

;

Berkeley, 1. c, t. 10, fig. 2.

In swamps near San Francisco {Bolander) ; Virginia and Clover Mountains, Nevada ( Watson) ;

British America to the Atlantic States, in South America and through Europe. A very vaiiable

species.

36. H. exannulatum, Gumb. Distinguished from the last by its more shining

and more hooked-secuud leaves, costate to the apex and with very narrow closer
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areolation, serrulate especially below and remotely denticulate above, the capsule

without annulus. It differs from H. Jluitans in its firmer narrower less crowded
more falcate and more narrowly areolate leaves, more distinctly auricled at base, and
the larger peristome with a broader basal membrane.— Bryol. Eur. t. 602.

Var. cochleae, Austin. Stem strict, rigid : leaves erect, variegated with purple,

usually entire above and spirally twisted when dry, distinctly serrate at the slightly

narrowed base.— Coult. Bot. Gazette, ii. 143. JJichelyma Swartzii, Lesq. in Mem.
Calif. Acad. 1. 28 ; SuUiv. & Lesq. 1. c. 2 ed. n. 344.

Tn upland swamps, Tulare County {Brewer) ; in pools on Mount Dana and swamps near Men-
docino City, Bolunder. A European species, forms of which are also found in the Atlantic States.

37. H. COmmutatmn, Hedw. Stem procumbent or suberect, pinnately

branched, 4 to 12 inches long or more, brownish tomentose; branches slender, ^
inch long : leaves falcate-secund, twisted when dry, ovate-lanceolate from a broad

base, narrowly acuminate, sulcate, the upper auricle flat and erose-denticulate, the

lower decurrent and entire, the stout costa reaching to the apex, areolation long-

linear, subtlexuous, hexagonal-quadrate at the angles : capsule oblong-cylindrical,

cernuous and arcuate ; annulus broad ; operculum acute : ciliolse 3, long. — Muse.

Frond, iv. 68, t. 26 ; Bruch & Schimp. 1. c, t. 607 ; Berkeley, 1. c, t. 10, fig. 5.

On the east side of Mono Pass {Bolander) ; Europe.

H. FiLiciNUM, Linn. More slender than the last and less regularly pinnate, the much smaller

firmer and more stoutly costate leaves not twisted when dry and the areolation nmch shorter

:

tomentum more dense: annulus simple. — Hedw. Spec. t. 76; Engl. Bot. t. 1570 ; Bruch &
Schimp. 1. c, t. 609. Washington Territory {LyalV) ; Rocky Mountains from British America
to Utah and Coloi-ado ; Atlantic States and Europe.

t— -^ Monoecious.

38. H. uncinatum, Hedw. Stem erect or prostrate, remotely pinnate-branched,

slender, about -2 inclies long ; branchlets falcate : leaves crowded, yellowish green

and glossy, strongly falcate-secund, very long and narrow and subsetaceous from a

broad base, distinctly plicate-striate, serrulate, costate to near the apex ; areolation

very narrow, looser at base and more broadly rectangular at the angles
;
perichaitial

leaves very long and hair-pointed, erect, striate : capsule oblong-cylindric, cernuous,

incurved : ciliolse 2, nearly equalling the processes.— Muse. Frond, iv. 65, t. 25
;

Bruch & Schimp. 1. c, t. 600; Berkeley, 1. c, t. 11, fig. 1.

Frequent in the Sierra Nevada, and throughout North America from arctic regions to Utah,

Colorado and the Atlantic States ; also Europe and Asia.

H. FLUiTANs, Linn. Stems pinnate, erect or floating, in swamps or .stagnant waters, ^ to 1

foot long or more ; leaves loosely imbricated, Haccid and often not falcate-secund, long-lanceolate

and acuminate, nearly entire, costate to above the middle : annulus none : ciliola; often imperfect

or united. — Hedw. Muse. Frond, iv. 94, t. 36 ; Eng. Bot. t. 1448 ; Bruch & Schimp. 1. c, t. 602.

Oregon (Hall) ; Uinta Mountains {Wutsmi) ; from Arctic America to the Atlantic States, and in

Europe and South America.

* * Stem m,ore or less regularly pinnate : leaves crowded and falcate-secund in

one or two ranks, shortly b'lcostate or nerveless: areolation narrowly linear,

quadrate at the angles. — Drepanium.

39. H. fertile, Sendt. In soft depressed subcircular bright green and yellowish

tufts, densely pinnately branched : leaves somewhat 2-ranked, narrowly lanceolate

and attenuate to a hair-like apex, strongly incurved, subcircinate when dry, minutely

serrulate at the apex, the lower margin refiexed, very obscurely bicostate at base :

flowers monoecious : cai)sule oval or oblong, cernuous, subarcuate, brownish above,

paler below, with broad annulus and large convex-apiculate operculum.— Bruch <k

Scliimp. 1. c, t. 591.

On rocks in the Calaveras Grove (Bolander) ; Europe.

40. H. subimponens, Lesq. Stems jirocumbent, sparingly branched, slender,

the branches closely phimose-pinnate : leaves strongly falcate-secund, ovate- to oblong-
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lanceolate, long-acuminate, subdenticulate at the apex, nerveless or obscurely bicostate

at base
;
quadrate alar cells few or none : flowers dicecious : capsule long-cylindric,

subcernuous, curved, with broad compound annulus and obtuse conic or sub-

rostellate operculum : ciliolse 2, a little shorter than the processes. — Trans. Amer.
Phil. Soc. xiii. 14; Sulliv. & Lesq. Muse. Am.-Bor. Exsicc. 2 ed. n. 476; SuUiv.

Icon. Muse. Suppl. 103, t. 79. H.plumifer, Mitten, Journ. Linn. Soc. viii. 41, t. 7 ?

On shaded rocks in woods, at Oakland and in the Sierra Nevada (Bolander) ; Vancouver Island,

Lyall. Mitten's species appear to differ only in the somewhat more narrowly and acutely beaked
operculum.

41. H. Circinale, Hook. Stems creeping, slender, 2 to 4 inches long, flexuous,

simply pinnate, the numerous branches scarcely \ inch long, or sometimes 2 inches

long and flexuous : leaves secund, lanceolate with a long-subulate subserrate apex,

strongly circinnate, nerveless
;

perichsetial leaves erect ; basal areolation vesicular,

yellow : capsule small, ovate upon a broad arcuate collum, horizontal or subpendu-
lous ; operculum short-conic : ciliolse 1 or 2, rather shorter than the processes. —
Muse. Exot. t. 107; Sulliv. & Lesq. 1. c, n. 474. H. Sequoieti, Muell. in Flora,

1875, 91.

In the Coast Ranges, on redwoods {Bolander) ; at the base of trees, Siskiyou Mountains
(Brewer) ; Washington Tenitory (Pickerhig) ; Vancouver Island, Lyall, Menzics.

* * * Stem prostrate and ascending, irregularly branched : leaves secund or

spreading everyway, broadly ovate to long-lanceolate, shortly or obsoletely 1-2-
costate, areolation very narrowly linear.— Limnobium.

42, H. arcticum, Sommerf. Branches elongated, crowded, simple, rigid, obtuse,

1 or 2 inches long or more : leaves reddish or yellowish brown, widely spreading,

roundish, subacute or obtuse, entire, bicostate to the middle, areolation not dilated

at the angles : flowers monoecious : capsule suberect or cernuous, oval upon a dis-

tinct narrow collum, arcuate when dry ; annulus double ; operculum short-conic,

acute : ciliolee short.— Wahl. Fl. Lapp. Suppl. t. 2 ; Bruch & Schimp. 1. c, t. 578
;

Wilson, 1. c, t. 56 ; Berkeley, Brit. Moss. t. 7, fig. 3.

On Mount Dana, in streams, submerged {Bolander) ; Oregon {Hall) ; Rocky Mountains of

British America {Drummond) ; Europe.

H. EUGYRIUM, Schimp. Leaves broadly ovate- to oblong-lanceolate, shortly acuminate, sub-

falcate-secund, more or less complicate and contorted, shortly bicostate, the alar areolation large,

pellucid and yellow : flowers monoecious : capsule ovate-oblong, cernuous-incurved ; annulus very

broad : ciliolae nodose. — Sulliv. & Lesq. 1. c, n. 303 (2 ed. n. 450). Limnobium eugyrium,
Bruch & Schimp. 1. c, t. 579. Oregon {Hall) ; in the Alleghanies and White Mountains ; also

in Europe.

H. ociiRACEUM, Turner. Stem and branches elongated : leaves falcate-secund, ovate- to

elongated oblong-lanceolate, short- or long-acuminate, more or less contorted, striate, costa single

or forked, reaching to the middle
;
perichaetium squarrose : flowers dicecious : capsule ovate or

oblong, arcuate upon an erect attenuate collum ; annulus broad, triple : ciliolae very slender. —
Wilson, 1. c, t. 58 ; Sulliv. & Lescj. 1. c, n. 305. Limnobium ochraceum, Bruch k Schimi*.

1. c, t. 580. Oregon {Hall) ; White Mountains ; Europe.

* * * * Stems pinnately or bipinnately branched: leaves shining, ovate-cordate

to oblong, spreading every way or rarely secund, shortly costate : dicecious.—
Hylocomium.

H. SPLENDENs, Hedw. Stems 2 to 6 inches long, interruptedly 2-3-pinnate, villous : stem-

leaves broadly ovate-oblong, cirrhose-acuminate, concave, serrulate, margin below recurved, bi-

costate at base: capsule ovate, cernuous, curved ; operculum with slender acute beak. — Spec.

t. 67 ; Engl. Bot. t. 1424. Hylocomium splendciis, Schimp. Bryol. Eur. t. 487. Oregon {Pick-

ering, Newberry, Hall) ; Vancouver Island {Lyall, Wood) ; Atlantic States and Europe.

H. TRIQUETRUM, Liuu. Stem erect, 6 inches high or more, ligid, subpinnate, with drooping
branches an inch long : leaves squarrose, triangular-acuminate from a cordate clasping base,

plicate-striate and bicostate to the middle, serrulate above : capsule roundish ovate, gibbous,

cernuous ; annulus simple ; operculum conic-mamillate. — Engl. Bot. t. 1622. Hylocomium
triqnetrum, Schimp. 1. c, t. 491.

Cascade Mountains, Oregon {Newberry) ; Columbia River {Hall) ; Europe.
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H. LOREUM, Linn. Stem more or less erect, less rigid, J to 1 foot long, irregularly pinnate :

leaves squanose, recurved and subsecund, ovate-lanceolate, acuminate, plicate-striate below and
usually 2-nerved at base, serrulate : capsule subglobose, abruptly horizontal, sulcate when dry

;

operculum short-conic, apiculate. — Engl. Bot t. 2072 ; Berkeley, 1. c, t. 9, fig. 4. Hylocomium
loreum, Schimp. 1. c, t. 490. Oregon {Pickering, Hall, Nevius) ; Vancouver Island {Lyall, Wood);
Europe.

Order CXXVII. SPHAGNACE^.
Moss-like soft and flaccid plants, in bogs or swamps, fasciculately branched and

with imbricate concave nerveless colorless and nearly transparent leaves, and bearing

an operculate capsule containing both macrospores and microspores. Inflorescence

dioecious, or monoecious with the male and female flowers on different branches. Male

flowers never terminal, upon clavate catkin-like branches, the antheridia solitary at the

side of each leaf, globose or ovoid, pedicellate, bursting elastically at the top and soon

decaying. Archegonia with numerous filamentous arachnoid paraphyses, globose,

1 to 3 in a budlike terminal involucre, only one perfecting fruit, which after fertili-

zation is raised out of the perichsetium by a thread-like prolongation of the stem

(pseudopodium) and remains sessile upon the dilated discoid summit of the pedicel,

the envelope or calyptra bursting irregularly at maturity. Capsule spherical or

ovoid, with convex operculum, the orifice without peristome or annulus ; the short

thick columella not extended beyond the base of the hemispherical sporangium.

Spores of two kinds, the larger tetrahedral, the others polyhedral and many times

smaller. Macrospore on germination producing a slender filamentous or at length

expanded prothallus on which leaf-buds are formed.

An order intermediate in its characters between the tnie Mosses and the HepnUcw, consisting of
a single genus of long-lived perennials, of temperate and cold regions of both hemispheres. The
stems consist of a cylinder of brown firm thick-walled cells, enclosing a bundle of thin cells, and
surrounded by one or more layers of very broad empty perforated cells (utricles) with a network
of intermediate narrow tubular cells {ducts) containing chlorophyll. A fascicle of short branches
is produced by the side of the insertion of each fourth leaf, some reflexed, sterile and appressed to
the stem, and others spreading, the uppermost fascicles crowded into a dense terminal mass. A
solitary innovation arises from near the summit. Rhizoids none. Leaves 5-ninked, broad-ovate
to linear-lanceolate, formed of heterogeneous tissue similar to that of the epidermis of the stem.
The porous structure of the stem and leaves makes them exceedingly absorbent of moisture, and
in their native bogs they are always soaked with water to their very summits like a sponge. As
by their innovations they are continually growing at the top while decaying at the bottom, they
at length form deep deposits of " peat" and supply an excellent fuel in regions where wood is

wanting.

1. SPHAGNUM, Dillenius.

Characters as of the order.

Alwut 50 species are known, 22 in North America. The geniis is sparsely represented in

California.

* Leaves ohtiise, roundish or elliptical.

1. S. C3n3lbifoliuin, Ehrh. Stems robust, 3 inches to a foot long or more ; branches

3 to 6 in a fascicle, short, tumid, the cortical cells spiral-striate : cauline leaves mostly
reflexed, spatulate, rounded at the apex ; branch leaves imbricate, roundi.sh ovate,

cucullate and entire, very concave, papillose on the back near the apex : flowers

dioecious : capsule globose on an elongated pedicel, stomatose.— Wilson, Bryol.

Brit. t. 4 ; Schimp. Sphagn. 69, t. 20 ; Sulliv. in Gray's Man. 2 ed. t. 1 ; Berkeley,

Brit. Moss t. 2, fig. 1. S. latifolitim, Hedw. ; Engl. Bot. t. 140,5.

Swamps near Menilocino City {Bolaiider) ; Atlantic States, common; throughout Europe. Pale

or frequently purplish.
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2. S. compactlim, Brid. Stems more or less densely cespitose, 2 to 5 inches

high, dichotomously divided ; branches 2 or 3 in a fascicle, much crowded, short,

erect or spreading ; cortical utricles without striae : cauline leaves minute, ovate,

reflexed ; branch leaves erect-spreading, ovate-oblong, concave with inflexed margin,

obtusely toothed and usually cucullate at the apex ; ducts compressed and wholly
included between the utricles : monoecious, the male flowers on the pendulous
branches : capsule immersed or shortly emergent, truncate-oblong.— Schwaegr.

Suppl. t. 3; Wilson, 1. c, t. 61. S. rigidum, Schimp. 1. c, t. 18.

Yosemite Valley in the spray of Vernal Falls, and on Mount Dana {Bolander) ; Alleghany
Mountains ; Europe.

3. S. moUuscum, Bruch. Stems delicate, very fragile, 2 to 6 inches high,

very softly cespitose, simple or biparted ; branches 1 to 3, short, slender, all spreading

or 1 or 2 reflexed : stem leaves erect-spreading or reflexed, roundish ovate with in-

curved margin ; branch leaves loosely imbricated or occasionally secund, elliptical or

ovate-oblong, very concave, incurved above ; ducts compressed-triangular, the lower

surface free : dioecious, the male plants usually in distinct tufts : capsule small, red-

dish, more or less exserted.— Wilson, 1. c, t. 60; Schimp. 1. c, t. 21 ; Berkeley,

1. c, fig. 3.

Cascade Mountains, Oregon (Newberry) ; New Jersey ; Europe.

* * Leaves acute or acuminate, ovate or ovate-lanceolate.

-t- Leaves erect-spreading.

4. S. acutifolium, Ehrh. Stems slender, 5 to 10 inches long, loosely cespitose,

usually more or less tinged with purple ; branches in numerous fascicles of 3 to 5,

slender, attenuate : cauline leaves acuminate-ovate, mostly erect, concave, erose at

the apex ; branch leaves imbricate, ovate- to long-lanceolate, very concave, erose at

the slightly truncate apex ; ducts triangular, the upper side free : flowers monoecious :

capsule long-pedicelled. — Schwaegr. Suppl. t. 5 ; Wilson, 1. c, t. 4 ; Schimp. 1. c,

t. 13, 14; Berkeley, 1. c, fig. 4. S. capillifolium, Hedw. ; Engl. Bot. t. 1406.

Upper Tuolumne Canon and on Mount Dana {Bolander) ; on the Columbia River {Newberry)
;

frequent in the Atlantic States and Europe.

5. S. fimbriatum, Wilson. Much like the last, but more slender and delicate,

green, never purplisli, often a foot long or more ; branches very attenuate, arcuately

decurved : cauline leaves closely appressed, obovate-spatulate, very obtuse, laciniately

fringed ; branch leaves acuminate, entire at the apex
;

perichsetial leaves large,

obovate, repand, and convolute : pedicel shorter. — Bryol. Brit. t. 60 ; Schimp. 1. c,

t. 15.

On Mount Brewer, at 11,000 feet altitude {Bolander); British America {Drummond) ; northern
Atlantic States and Europe.

6. S. Mendocinum, SulHv. & Lesq. Stems 7 to 10 inches long, in loose

floating mats, reddish yellow above, pale yellowish below ; bmnches in fascicles of

3 to 5, long, flexuose and attenuate, spreading : cauline leaves oblong-ovate, obtusish,

suberect or recurved-spreading ; branch leaves loosely imbricate, oblong-lanceolate,

acuminate, concave, convolute and toothed at the apex ; ducts narrowly triangular,

the outer side free : fruit unknown.— Sulliv. Icon. Muse. Suppl. 12, t. 3. /S. auri-

culatum, Lesq. Mem. Calif. Acad. i. 4, not Schimp. ; Sulliv. & Lesq. Muse. Am.-Bor.

Exsicc. 2 ed. n. 23.

In great bogs near King's Eiver, at 8-9,000 feet altitude {Brewer); swamps near Mendocino
City, Bolander.

•t- -»- Leaves more or less squarrose or suhsecund.

7. S. subsecundum, Nees and Hornsch. Stems 3 to 6 inches long or more,

in yellowish green or often brownish variegated mats ; cortex simple ; branches 2

or 3 together, attenuate or flagelliform, recurved : cauline leaves small, broadly
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ovate, cucullatc and obtusish at the apex ; branch leaves loosely imbricated or usually

secund and subfalcate, broadly acuminate-elliptic, very concave with incurved mar-
gins, 2 - 3-toothed at the apex ; ducts much compressed : Howers dioecious : capsule

long-pedicelled. — Bryol. Germ. i. 17, t. 3; Schimp. 1. c, t. 22, 23; Fl. Dan. t.

2754. aS'. co7ito7'tmn, Schultz; Wilson, 1. c, t. 60.

Var. longifolium, Lesq. Leaves narrowly lanceolate, elongated.— ^lera. Calif.

Acad. i. 4.

lu wet meadows, Mariposa Grove, and the variety in swamps near Mendocino City {Bolandcr)
;

Atlantic States and Europe.

8. S. squarrulosum, Lesq. Imperfectly described : slender, densely cespitose,

deep green above, whitish beneath ; cortex double ; branches long, slender : branch
leaves lanceolate, squarrose above the middle : fruit unknown.— Mem. Calif. Acad.
i. 3. aS*. squaiTosum, var. squarrulosum, Schimp. Syn. 2 ed. 836.

Head of William's Lake, near Lassen Peak, at 5,000 feet altitude {Brewer) ; also detected by
Lesquereux in Switzerland.
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Page xii. Insert at bottom.

Herbs or shrubs with alternate simple leaves, monoecious
flowers, and 3-lobed 3-seeded capsule. Argythamnia in Euphorbiacele, 87.

Page xvii. Insert at end of group * * * * .

Fruit a 3-lobed and 3-celled 8-seeded capsule. Flowers monoecious, mostly 5-merous. Filaments
united. Styles 1 - 3-dichotomous. Herbs or shrubs with alternate simple leaves and
purplish juice. ARGYruxut^iA in Euphorbiacece (vol. ii. 69).

Page 2. Insert in Synopsis of Genera.

4*. Trautvetteria. Flowers perfect, corymbose, white. Sepals not spurred. Petals none.

Akenes numerous, capitate, 4-angled.

6'. Coptis. Petals linear-filiform, cucullate in the middle. Leaves ternate, radical from a run-

ning rootstock. Stem scape-like. Carpels 3 to 7, stipitate.

Page 4. 2. ANEMONE.
2*. A. Dniinmoildii. Resembling A. multifida, but rather more slender, and

the villous pubescence more scanty and less spreading : leaves mostly smaller, with

shorter and narrower segments ; heads ovate : style more slender and elongated

(1^ lines long) : akenes larger and oblong (2 lines long), and less densely woolly.—
A. Baldensis, Hook. Fl. Bor.-Am. i. 15.

Sierra County (Lemmon) ; Lassen's Peak, at 9-11,000 feet altitude (Mrs. Austin); Scott

Mountains, near snow {Greene, Lemmon) ; and in the Rocky Mountains, lat. 49° {Lyall) and lat.

52-55°, Drummond. A. multifida does not appear to have been yet found in California, though
collected on the Columbia River by Douglas and in the Clover Mountains, Nevada, by Watson.

3. A. nemorosa, Linn. A form of this species with large bright blue flowers

occurs in Oregon, on Hood River (J/irs. P. G. Barrett, J. Howell), and in Klickitat

County, Washington Territory, W. N. SuJcsdorf.

4. A. deltoidea, Hook. Head of Scott River, near Jackson Lake, Siskiyou

County, Rev. E. L. Greene.

3. THALICTRUM.
The Californian species are the following.

* Flowers dioecious : anthers linear, acute or acuminate.

1. T. polycarpum, Watson. Rather stout, 2 or 3 feet high or more, glabrous :

leaves with short petioles or the upper sessile ; leaflets variable, 3 to 12 lines long
;

lobes acutish to acuminate : panicle narrow, often small, the staminate usually

crowded on short pedicels : anthers acute, on very slender filaments : fruit in dense

heads, compressed, broadly oblong-obovate or obovate, abruptly acute, 2| or 3 lines

long : seed linear, terete, nearly 2 lines long.— Proc. Anier. Acad. xiv. 288, T.

Fendleri, var. (^) polycarpum, Torr. in Pacif. R. Rep. iv. 61, in part.

Common in the Coast Ranges from Monterey to the Columbia River, and in the Sien-a Nevada
from the Yosemite Valley and Mono Pass nortliward.
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2. T. OCCidentale, Gray. Of similar habit, the leaflets generally somewhat larger,

rarely witii a sliglit minute puberulence beneath : panicles more slender and open,

the staminate very dilfuse with slender elongated pedicels : styles more attenuate :

fruit few (1 to 6) in each head, narrowly oblong (3 or 4 lines long) and narrowed at

each end : seed nearly 3 lines long.— Proc. Amer. Acad. viii. 372 ; Watson, 1. c.

In woods near Mount Grayback, San Bernardino County (Lcvmimi) ; Plumas County {Mrs.

R. M. Austin) ; and common in Oregon and Washington Territory.

T. Fendleri, Gray, of the Rocky Mountains and Utah, also found in the East Humboldt Moun-
tains, Nevada (

Watson), has not yet appeared from California. Rather low and slender, occa-

sionally somewhat pubescent, with usually small leaflets and an open panicle : anthers setosely

acuminate : fruit slightly glandular-puberulent, oblong to ovate, acuminate, 2 or 3 lines long

:

seed broader and somewhat flattened, \\ lines long.

* * Flowers usually perfect : anthers small, elliptic-ohlong, obtuse.

3. T. sparsiflorum, Turcz. Slender, glabrous, 1 to 3 feet high : leaves sessile

or nearly so; leaflets varying much in size (3 to 15 lines long), with obtuse often

mucronate lobes : panicle loosely few-flowered
;

pedicels elongated : fruiting heads

nodding, the large divaricate akenes strongly compressed, semi-obovate, shortly

pedicellate, slightly nerved.— Kegel, Thalict. 3, t. 1.

Parry's Canon, west side of Mount Grayback, San Bernardino County {Lemmon) ; Warner Val-
ley and Big Spring, Plumas County {Mrs. R. M. Austin) ; in the mountains of Colorado and
Utah, and northward to Alaska. Also in Siberia.

Page 5. 4". TRATJTVETTERIA, Fisch. & Mey. False Bugbanb.

Sepals usually 4 (3 to 5), concave, petal-like, soon deciduous. Petals none. Pis-

tils numerous. Akenes capitate, membranaceous-inflated, 4-angled. Seed ascend-

ing.—A perennial herb, with alternate palmately-lobed leaves, and small corymbosely

panicled white flowers.

Three closely allied species, or forms, belonging to the Atlantic and Pacific Coasts and Japan
respectively.

1. T. grandis, Nutt. Stem slender, 1 to 3 feet high : leaves few, the radical

long-petioiate, the cauline on short petioles, thin, deeply 5-7-lobed, the lobes acu-

minate and irregularly laciniate-toothed ; under side of the leaves and the panicle

sparingly pubescent witli spreading curled hairs : akenes little more than a line long,

in globose heads, broadly gibbous at base, rather abruptly beaked by the slender

revolute style.— Torr. & Gray, Fl. i. 37. T. palmata, var. occidentalis, Gray, Proc.

Amer. Acad. viii. 372.

On Mill Creek, Plumas County {Mrs. R. M. Austin) ; Oregon. T. palmata, of the Atlantic

States, has more coriaceous strongly veined leaves, the cauline sessile, and the larger akenes

(2 lines long or more) oblong-obovate, acute at base, and abruptly beaked by the short style.

The Japanese form has a narrowly ovate akene more attenuate upward into the straitish style.

5. RANUNCULUS.

1. R. hederaceus, Linn. The forms referred to this species should doubtless

be considered as heterophyllous states of R. aquatilis. The plant collected by Bige-

low (var. Lobbii) has 3-lobed floating leaves, at least the lateral lobes usually notched.

A more common form (var. heterophyllus) has the leaves reniform-orbicular and sub-

peltate, about 5-lobed and the lobes 2 - 3-toothed. Both have shorter peduncles

than is usual in Old World forms, resembling in this respect var. brachypus, Hook.

& Am., which has the leaves all submersed and dissected, as in var. trichophyllus.

2. R. aquatilis, Linn., var. caespitOSUS, should be credited to De Candolle.

3. R. hystriculus Gray, is found near the Yosemite Falls, Brewer, Mrs. S. P.

Monks.
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6. R. alismsefolius, Geyer. The range of this species is from the Eocky Moun-
tains westM'^ard. The allied eastern species is distinguished as R. ambigens, Watson.

10. R. glaberrimilS, Hook. Extends to Washington Territory and Wyoming.

Group * * * includes the following species.

•*- Leaves temately or pinnately divided.

1 1'. R. multifidus, Pursh. Stems floating or immersed, with temately decom-

pound leaves, the divisions long and filiform, or rooting in the mud and the leaves

round-reniform and more or less deeply lobed and toothed ; the terrestrial form often

somewhat villous : petioles short, broadly stipulate-dilated at base : flowers large,

bright yellow, the 5 to 8 petals with conspicuous obovate scales : akenes in a rather

small globose head, beaked by a short straight style.— R. Purshii, Richards. ; Hook.
Fl. Bor.-Am. i. 15, t. 7.

Indian Valley, Plumas County {Mrs. R. M. Austin), and at Camp Bidwell, Modoc County,
Dr. Matthews. Arctic America to Utah, Colorado and the Northern States, and in Siberia.

1 P. R. orthorhynchus, Hook. More or less villous, the stems often slender,

1 or 2 feet high, from a thick-fibrous root : leaves pinnately divided, the divisions

variously lobed and cut, the segments often narrow : sepals reflexed
;
petals 3 to 8

lines long, bright yellow or purple-tinged outside : akenes large, flattened, in a close

globose head, with a slender straight beak as long as the body.— FL Bor.-Am. i.

21, t. 9.

Plumas County {Mrs. Austin) ; Siskiyou County {Greene), and northward to British Columbia.

12. R. CalifomicuS;. Benth., and var. canus, Brewer. From San Diego to

Marin County.

13. R. repens, Linn., and 14. R. xnacranthus, Scheele.

•1- -t- Leaves (at least the lower) only lobed.

15. R. Nelsoni, Gray, and var. tenellus, Gray. Leaves more or less deeply

3- (or rarely 5-) lobed, the uppermost rarely parted, the lower usually cordate in out-

line.— R. Eisenii, Kellogg, Proc. Calif. Acad. vii. 115, the leaves cuueate at base.

From San Diego to Alaska, the more slender form chiefly in California.

15*. R. Bloomeri. Stout, glabrous or somewhat villous : leaves on long peti-

oles broadly stipulate-dilated below, mostly broadly ovate with cordate or truncate

base, slightly 3 - 5-lobed or the upper somewhat deeply so, crenate-toothed : flowers

large ; sepals reflexed
;
petals 6 or 7 lines long, with a broad transverse scale at base :

ovaries in a depressed globose head, beaked by a stout straight style.

In wet grounds near San Francisco, Dr. J. G. Bloomer. The specimens are imperfect and not
yet in fruit, but indicate a very distinct species.

15". R. SCeleratUS, Linn. Glabrous : stems often stout and hollow, from a

fibrous root, ^ to 2 feet high : lower leaves round-reniform, deeply 3 - 5-lobed, the

lobes obtusely toothed above ; upper leaves nearly sessile, more deeply and narrowly

cut : petals scarcely exceeding the spreading sepals : akenes numerous, very small, in

an oblong-ovate or cylindrical head, mucronate.

In Surprise Valley, Modoc County, Dr. Matthews. Probably introduced.

16. R. hebecarpus, Hook. & Am. Guadalupe Island, Palmer. The variety

puMllus should be credited to Prof W. H. Brewer.

Page 9. 6. CALTHA.

1. C. leptosepala, DC. Leaves round- to oblong-ovate (longer than broad),

with a somewhat narrowed and quadrate base, usually very obscurely crenate above

and rather coarsely and often acutely serrate below : flowers 1, very rarely 2, white



ADDITIONS AND CORRECTIONS TO VOL. I. 427

or often tinged with blue, the second flower subtended by a petioled leaf.— Hook.
Fh Bor.-Am. i. 22, t. 10.

At Sitka, and southward in the Rocky Mountains to New Mexico and Utah. Not yet found
in California.

2. C. biflora, DC. Leaves round-reniforni (broader than long), with broad often

overlapping basal lobes, crenate or obscurely so : flowers rarely 2, the lower sub-

tended by a sessile leaf or bract, greenish white or yellowish.

In the Sierra Nevada, subalpine, and northward to British Cohimbia. The Califomian speci-

mens seem to differ from the more northern ones only in their less distinct crenation, the veinlets

often glandular-excuirent.

6». COPTIS, Salisb. Goldthread.

Sepals 5 to 7, petal-like, deciduous. Petals narrowly linear, mostly cucullate.

Stamens 10 to 25. Carpels 3 to 8, in fruit folliculate and stipitate, 4-8-seeded.

Seeds crustaceous, shining.— Low smooth evergreen perennials, with slender run-

ning rootstocks, subcoriaceous ternate radical leaves, and scape-like stems bearing

1 to 3 whitish flowers.

Four species are found in eastern Asia, one of which ranges also from Arctic America to the
northern Atlantic States. The following are peculiar to the Pacific Coast.

1. C. asplenifolia, Salisb. Leaves ternate, biternate or ternate-quinate, the ovate

divisions deeply 3 - 5-lobed and acuminately toothed : scape equalling or exceeding

the leaves, 3 to 12 inches high : sepals very narrowly linear-lanceolate, 4 or 5 lines

long, spreading or reflexed
;
petals a third shorter, nearly filiform, dilated and cucul-

late in the middle : fruit 4 to 6 lines long, exceeding the stipe.— Hook. Fl. Bor.-

Am. i. 23, t. 11.

Mendocino County {O. R. Vasey) ; Cascade Mountains, Linn County, Oregon ( W. C. Cusick) ;

Columbia River (Hall) ; Sitka. The Alaskan specimens have the leaves generally more divided

than those of Oregon and California.

C, occiDENTALis, Torr. & Gray (Chrysocoptis occidentalis, Nutt. in Joum. Philad. Acad. vii. 9,

t. 1), is still imperfectly known but is supposed to be distinguished by its linear petals, similar

to the sepals and not cucullate. The leaves are ternate, as in the simpler forms of the last. The
seeds (a little more than a line long) are jierhaps larger. The roots are said to be bright yellow.

It has been collected in the Umpqua Mountains, Oregon {Pickering), and north to Northern

Idaho, Lyall.

7. ISOPYRUM.

2. I. Stipitatum, Gray. Eoots fleshy-fibrous and fascicled (as in other species)

:

radical leaves twice ternate, the leaflets on slender petioles, mostly 3-lobed or -pai-ted
;

segments oblong, acutish : stems 3 or 4 inches high, equalling the leaves, 1 - 2-leaved

at the summit and bearing a single flower : peduncle thickened at summit : sepals

4 or 5, oblong, 3 lines long : follicles shortly stipitate, broad-oblong, very obtuse,

3 lines long and 3 - 4-seeded.— Proc. Am. Acad. xii. 54. /. Clarkii, Kellogg, Proc.

Calif. Acad. vii. 131.

Near Yreka, Siskiyou County, very common on hillsides under bushes {Rev. E. L. Greem)
;

Mendocino County, J. H. Clarke. Flowering in April.

I. Hallii, Gray, Proc. Am. Acad. viii. 374, of the Cohimbia Valley, is 1 or 2 feet high, with

large biternate leaves, the peduncle bearing a subumbellate corymb of 7 to 9 large flowers : follicles

2 lines long, ovate-oblong, acuminate.

Page 11. 9. DELPHINIUM.

6. D. glaucum. (Substitute for D. scopulomm, Gray.) Tall and stout,

glabrous and more or less glaucous : leaves large, laciniately lobed and toothed, the

segments mostly acuminate, the uppermost leaves sparingly lobed or entire and nar-

rowly lanceolate : flowers pale blue, numerous in a narrow raceme, upon slender and
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rather short pedicels, the somewhat minutely tomentose sepals rather narrow, about

6 lines long or less : ovaries glabrous.

In the Sierra Nevada, as stated, and the only species of the group that has been found there
;

flowering July and August.

7. D. trolliifolium, Gray. This species is glabrous, or the inflorescence some-

what pubescent with white usually spreading hairs, the large bright blue or reddish

purple flowers comparatively few, upon long spreading pedicels : fruit 8 to 12 lines

long : seeds dark, firm, obpyramidal, with a lighter truncate depressed summit.

Common on ridges throughout Humboldt County, where the stockmen call it "cow poison"
(Rattan), and ranging northward to the Columbia River (Hall, Howell), on low dry grounds.

Flowering from March to June.

D. occiDENTALE {D. datum, var. (?) occidentale, Watson, Bot. King Exp. 11). This alpine or

subalpine si^ecies ranges from IJnion County, Oregon ( W. C. Cusick), to Colorado. It is readily

recognized by the stiff glandular spreading pubescence, which extends rarely to the ovaries and
fruit : flowers numerous, dull or dark blue, very variable in size, the raceme often compound :

seeds light colored and somewhat spongy. Flowering from July to September.

D. scoPULORUM, Gray, of the Rocky Mountains from British America to New Mexico, has not

been found west of the East Humboldt Mountains, Nevada, Watson. It has generally more nar-

rowly dissected leaves than the allied species, and the pubescence is a fine hoary tomentum. The
fruit is also pubescent, about half an inch long, on stout suberect pedicels.

8. D. nudicaule, Torr. & Gray. Follicles narrowly oblong, 6 to 12 lines long,

somewhat narrowed at base. The color of the flowers varies to yellow and greenish

(Mrs. R. M. Austin).

9. D. cardinale, Hook. Follicles shorter and broader, obtuse at base. Flowers

also occasionally yellow, Mrs. A. E. Bnsh.

Page 12. 10. ACONITITM.

1. A. Columbianum, Nutt. (Substitute for A. Fischeri.) More or less

pubescent above with short spreading yellowish viscid hairs : galea varying much in

breadth and in the length of the beak.— Torr. & Gray, Flora, i. 34.

In the Sierra Nevada, from Walker River to Washington Territory, and eastward to Wyoming
and Colorado. The Siberian A. Fischeri differs especially in its more cylindrical almost beakless

galea, and in the pubescence, minutely puberulent or sometimes wanting.

Page 13. 13. CROSSOSOMA.

2. C. Bigelovli, Watson. In Whitewater Canon, San Bernardino Mountains
(aS*. B. Parish), growing 5 feet high, among rocks ; flowering in January or later.

Page 17. 2. NUPHAB.
I. N. polysepalum, Engelm. Collected at Santa Cruz by Hartweg, found near

San Francisco, and common about Humboldt Bay; Plumas County, Mrs. Austin.

A '* white water-lily," doubtless a Nymphma, is reported as growing in the mountain lakes at the

head of Eel River. The genus is not otherwise known as occurring on the Pacific Coast. It is

distinguished from Nupliar by its 4 oblong-lanceolate sepals, numerous large subpersistent petals

imbricately inserted all over the ovary in many rows, stamens upon the ovary, the outer with
dilated filaments, stigma concave and umbonate, fruit depressed-globose and ripening under water,

and the seeds within a sac-like aril.

Insert in ordinal character of Sarraceniacea; :—
Ovules anatropous, very numerous, on large placentae, projecting from the axis.

Page 20. 3. ROMNEYA.
1. R. Coulteri, Harv. From San Diego to Santa Barbara County; branching

from a shrubby base and growing 4 to 8 feet high ; flowering from May to August.
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Page 21. 4. ARCTOMECON.
Persistent petals at length somewhat scarious. Filaments exceeding the anthers.

Ovary 3 - 6-carpelled, the short style bearing as many cordately 2-lobed capitately

crowded stigmas. Capsule dehiscent to the middle. Seeds oblong, with the rhaphe

carunculate-crested.— Gray, Proc. Amer. Acad. xii. 52, t. 2.

4\ CANBYA, Parry.

Sepals 3, caducous. Petals 6, persistent, at length scarious and enwrapping the

capsule. Stamens 6 to 9 ; filaments shorter than the oblong-linear anthers. Ovary

subglobose, 3-carpelled, with nerve-like many-ovuled placentas : stigmas sessile,

linear-oblong, appressed to the ovary over the placentas. Capsule ovoid, membra-

naceous, 3-valved, the valves separating to the base from the persistent filiform pla-

centas. Seeds several, very smooth and shining, narrowly oblong-obovate and slightly

curved ; rhaphe naked. Embryo very small, cylindrical.—A dwarf glabrous annual,

with alternate linear entire leaves and numerous filiform 1-flowered scapes.— Gray,

Proc. Amer. Acad. xii. 51, t. 1.

1. C. Candida, Parry. Scarcely an inch high, densely much branched, the

small somewhat fleshy leaves and very short branches closely crowded : flowers

white, the petals hardly 2 lines long. — Gray, 1. c.

San Bernardino County, in saiidy soil at head of the Mohave River, Br. E. Palmer, May, 1876.
Nearly allied to Arctomecon, and with that genus peculiar in its persistent scarious petals. The
stignias are essentially similar in both, in tliis genus divaricately divided to the base, the adjacent

lobes coherent and applied over the placentas.

Page 22. 7. DENDROMECON.
1. D. rigidum, Beuth. Butte County, Mrs. J. Bidwell.

Page 24. 1. DICENTRA.

1. D. formosa, DC. In Del N'orte County {Rattan), with yellowish white

flowers. The seeds in this species are either smooth and shining or tuberculate and
dull. Inner petals with a conspicuous usually purple or purplish crest.

2. D, unifloira, Kell. Flowers half an inch long, the divergent or reflexed tips

of the outer petals equalling or exceeding the erect gibbous-saccate bases ; inner petals

not crested, the blade broadly hastate : capsule not exserted, abruptly beaked with

the short style.

2". D. pauciflora. Scapes and leaves very slender, 4 to 8 inches high, from a

running tuberiferous rootstock : leaves biternate with narrow segments : flowers

1 to 3, white or more or less tinged with rose-color, 8 to 1 2 lines long, the short

stout straight spurs not divergent; spreading or reflexed tips of the outer petals

3 or 4 lines long ; inner petals obscurely crested, the blade not broader at base : cap-

sule exserted, attenuate into the elongated style.

Scott Mountaiixs, near snow {Rev. E. L. Greene) ; near Castle Lake, J. G. Lcmmon. Flower-

ing in July and August.

2. CORYDALIS.

1. C. Caseana, Gray. Leaflets very variable in size, ^ to 1 inch long, acute :

hood of outer petals with straight slightly erose-undulate margin, obtusish and bear-

ing a rather broad obtuse erose crest : capsule acute, ascending or reflexed.

2". C. Bid-welliae. Similar in habit : leaflets small (2 to 4 lines long), acute

or acuminate : hood narrower with somewhat more spreading and ragged margin,
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narrowly acuminate with the narrow entire crest : spur more slender and somewhat
curved.

Sierra Nevada, above Chico, Mrs. J. Bidwell.

C. CusiCKii, collected in Union County, Oregon, by W. C. Chisick, is a similar species, with

tlie broad margins of the hood produce*! beyond its acute apex and folded back over the narrow

somewhat cris[)ed or erose crest : leaves bipinnately divided, the oblong-oval leaflets acute at each

end, half an inch long.

C. Brandegei, of the mountains of Southern Colorado and in the Wahsatch, and referred to

C. Cascatm, is tall and stout (5 feet high), with twice or thrice pinnately divided leaves, the

lanceolate leaflets ^ to 1 inch long, acute or acuminate : hood not crested, the margins folded back

and not projecting beyond the obtuse summit : capsule oblong-obovate, obtuse, retiexed.

Page 28. 3. DBABA.

3. D. aureola. (Substitute for D. aurea.) Biennial oT sometimes of longer

duration, very densely pubescent with stellate hairs : stems stout, simple, 2 to 4

inches high : leaves crowded at base, the lowermost dead and blackened, spatulate,

obtuse, entire, 3 to 6 lines long : raceme dense : flowers bright yellow : pods broadly

oblong, obtusish at each end, pubescent, ascending, 2 to 4 lines long, mostly exceed-

ing the pedicels, abruptly beaked by a rather short stout style.

Sierra Nevada, in Sierra County {Lemmon), and on Lassen's Peak, Mrs, Austin. The speci-

mens from Mount Dana (Brewer) are jjrobably the same, though more slender and with liner

pubescence, and the flowers apparently white.

3". D. comigata. Similar to the last, but the stellate pubescence coarser and
more villous : stem branched from the base : flowers yellow, in shorter looser racemes,

with narrower sepals and petals and more exserted stamens : pods oblong or oblong-

lanceolate, 2 to 5 lines long, much exceeding the pedicels, pubescent, obtuse or more
or less acute, beaked with a long very slender style, variously contorted.

San Bernardino Mountains ; sides of Mount Grayback, J. G. Lcmmon.

6". D. Lemmoni. Caudex stout and much branched : leaves crowded at the

summit of the branches, broadly oblanceolate, obtusish or obtuse, 2 to 4 lines long,

with long branching hairs on the margins and loosely scattered over the surface :

scape (an inch high) and corymbed pedicels pubescent with horizontally spreading

hairs : flowers yellow, nearly 2 lines long : pods ovate-lanceolate, beaked with a very

short thick style, sparingly hairy, 3 lines long, rather exceeding the pedicels.

Summit of Mount Lyall, at 13,000 feet altitude, J. G. Levmwn, Aug. 1878.

Page 29. 4. DENTARIA.

1. D. tenella, Pursh. Eootstock often tuber-bearing : pods 1 to If inches long,

nearly a line broad, 4 - 8-seeded ; style slender, 2 or 3 lines long ; stigma 2-lobed.

2. D. Califomica, Watson. Stem simple, 6 inches high or more, rather stout,

from a small deep-seated tuber : leaves 2 to 4, thick, on short petioles, ovate to

round-reniform, cordate or sometimes cuneate at base, obscurely sinuate-dentate or

coarsely and sharply or laciniately toothed, very rarely 3-lobed : petals 4 to 6 lines

long, rose-color; sepals purplish, not half as long: pods 12 to 18 lines long by a

line wide, attenuate into a very slender style, on spreading pedicels. — Proc. Amer.
Acad. xiv. 289.

Var. pachystigma, Watson, 1. c. Pod much stouter and broader, with a very
short stout style.

Sierra Nevada, Plumas County, J. G. Lcmmon, Mrs. Austin, Mrs. Ames. Referred to under
Cardamine paudseda.

Page 30. 5. CARDAMINE.
2". C. hirsuta, Linn. Plumas County, Mrs. Austin.

4. C. Breweri, Watson. On Mad Eiver, Humboldt County, V. Rattan.
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4*. C. bellidifolia, Linn. Alpine, dwarf and tufted, 2 or 3 inches high, gla-

brous : leaves mostly radical, ovate, entire, 2 to 5 lines long, on slender petioles :

pods (1 to 5) erect, narrowly linear, 8 to 12 lines long, beaked by the very short

stout style.— Fl. Dan. i, t. 20 ; Torr. & Gray, Fl. i. 84.

On Lassen's Peak, at 10-11,000 feet altitude, Mrs. R. M. Austin. Also on the higher moun-
tains of New England, in Arctic America, and northern Europe.

Page 31. 6. ARABIS.

3". A. canescens, Nutt. Densely and finely stellate-pubescent, 2 to 6 inches

high, tufted : leaves narrowly linear-oblanceolate to broadly spatulate, or the cauline

oblong and clasping : pods glabrous, 1 to 1^ inches long and a line wide, acute and
tipped by a thick nearly sessile stigma, more or less spreading or reflexed on short

pedicels.— A. puheruia, Nutt. ; Hook. Icon. t. 359.

Var. (?) stylosa. Pubescence sometimes more villous-stellate and wanting above :

pods narrower, ascending, attenuate into a short rather slender style.

Lassen's Peak {Lemmon), and the higher mountains of Eastern Nevada and Wyoming ; the
variety in Plumas County {Mrs. Austin), and East Humboldt Mountains, Nevada, Watson, n. 70.

7. A. Holboellii, Hornem., and 8. A. arcuata, Gray, are reported from the

mountains of San Diego County, D. Cleveland.

Page 33. 7. STBEPTANTHUS.

2. S. tortuosus, Kell. Humboldt County, V. Rattan. A form occurs with the

more strict and scarcely branched s*"m nearly covered with round-cordate clasping

leaves ; Lemmon, A. Gray.

Page 37. 10. THELYPODIUM.
3". T. Cooperi. Annual, glabrous and glaucous : stem erect, flexuous, branch-

ing, a foot or two high : leaves oblong-lanceolate, auricled and clasping, entire, rather

thick, the lower 2 inches long : flowers small (2 or 3 lines), on very short pedicels,

the petals scarcely exceeding the sepals : pods remote, 9 to 18 lines long, strongly

reflexed, stout, subterete, without stipe, beaked by the short style.

On the Mohave River, Cooper, Paliner. Partially described after T. flavesccns.

4. T. brachycarpum, Torr. Meadows, on Shasta Eiver, abundant {Greene)

;

meadows, Owens Valley {Dr. W. Matthews), "with the odor and taste of cabbage."

4". T. ambiguum, Watson. Biennial, stout, erect, 3 to 5 feet high, glabrous

and glaucous, branching : leaves sessile, broadly auricled at base, the lower oblanceo-

late and coarsely sinuate-toothed or -lobed, 6 to 8 inches long, the cauline entire,

ovate- to oblong-lanceolate or lanceolate : raceme loose : petals reddish purple, 5 or 6

lines long, exceeding the spreading pedicels ; sepals short : stamens included : pods

3 inches long, very narrow, terete, recurved-spreading ; stipe nearly 2 lines long. —
Proc. Amer. Acad. xiv. 290.

Northern Arizona {Newberry, Pnlmer) to Northern Nevada (Reagan's Valley, Watson), and to

be expected in the dry valleys of Northeastern California.

Page 42. 17. NASTURTIUM.
3*. N. obtusum, Kutt. Annual, glabrous or nearly so : stems much branched,

diffusely spreading or at first prostrate, a foot long or less : leaves pinnately divided

or pai'ted, often lyrate, the oblong-roundish divisions obtusely toothed or repand :

flowers minute, short-pedicelled : fruiting racemes elongated : pods ovate to linoar-

oblong, 1| to 3 lines long, exceeding the pedicels, straight or nearly so, abruptly

beaked by the short style.— Watson, Bot. King Exp. 15.

San Luis Obispo {Palmer) ; on the South Fork of Kern River {Rolhrock), and eastwanl.
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Page 43. 18. VESICARIA.

1. V. montana, Gray. Humbug Hills, near Yreka, Rev. E. L. Greene; Mult-
nomah County, Oregon, J. Howell.

Page 44. 20. TBOPIDOCARPUM.

1. T. gracile, Hook. Near Auburn, Placer County, Mrs. R. M. Austin.

Page 45. 23. THLASPI.

1. T. alpestre, Linn. On Spanish Peak, Plumas County, Mrs. R. M. Austin ;

near Yreka, Greene ; near Waldo, Josephine County, Oregon, V. Rattan.

24. LEPIDIUM.

2. L. dictyotum, var. acutidens, Gray, Proc. Amer. Acad. xii. 54. Wings
more produced and subacuminate, divergent. Near Yreka, Greene.

3. L. ozycarpum, Torr. & Gray, var. (?) strictum, Watson. Common among
Live Oaks on the Mokelumne Eiver, and in Hoopa Valley, Humboldt County,
V. Rattan, 1878; San Francisco, G. R. Vasey.

4. L. nitidum, Nutt. Placer County, Mrs. R. M. Austin ; The Dalles, Oregon,
Nevius ; Klickitat County, Washington Territory, J. Howell.

9. L. montanum, Nutt. On Shasta Eiver, in alkaline soil, Greene.

-»-+-•»— Introduced biennials or perennials : leaves auricled at base, not parted
nor lobed.

1 2. L. Draba, Linn. Perennial, minutely pubescent or nearly glabrous : stems
a foot high or more, corymbosely branched at the summit : leaves oblong-obovate,

1 to 3 inches long, sparingly serrate or entire : petals large and conspicuous : pods
cordate, not winged, turgid, beaked by a slender style.

Near Yreka, in a field long uncultivated, Rev. E. L. Oreene.

13. L. campestre, Linn. Biennial, pubescent : stems stout, erect, a foot high
or more : leaves lanceolate, serrate, or the lowest oblanceolate and somewhat lobed :

flowers smaller : pods ovate, scabrous, broadly winged ; style exceeding the wings.

Near "Waldo, Josephine County, Oregon ( V. Rattan), and likely to be found as an introduced
weed in old fields in California.

"«- -t- -H -t- Dwarf cespitose desert perennial.

14. Ij. nanum, Watson. In dense mats scarcely an inch high, the very numer-
ous short and densely leafy branches from a somewhat woody base : leaves about a

line long, with broad ciliate petiole and deeply 3-lobed summit, the lobes rounded
and obtuse : flowering peduncle naked, scarcely exceeding the leaves, 1 - 5-flowered :

pods ovate, acute, a line long, scarcely winged or toothed at the apex, beaked by the

slender style.— Bot. King Exp. 30, t. 4, fig. 5-7.
Head of Holmes Creek, Northeastern Nevada (JVatson), and near Halleck's Station on the

Humboldt River ( Wlieder) ; probably to be found in the desert region of Northeastem California.

Page 48. 27. BISCUTELLA.

1. B. Califomica, Benth. & Hook. San Bernardino Mountains, Parry & Lem-
mon, S. B. Parish.

B. WisLiZENi (Dithyrcea Wislizeni, Engelm.) should be credited to Bentham & Hooker.

Page 49. 28. THYSANOCAEPUS.
4. T. pusillus, Hook. Plumas County, Mrs. R. M. Austin.
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Page 51. 3. CLEOME.

2. C. platycarpa, Torr. Near Yreka, abundant in alkaline soil, Greene.

Page 52. 4. CLEOMELLA.

2. C. obtusifolia, Torr. Kern and San Bernardino Counties, J. G. Lemmon.
Fremont's locality was probably in the same region.

Page 56. 1. VIOLA.

4'. V. cuneata, Watson. Glabrous : stem 3 to 12 inches high, slender: leaves

rhombic-ovate, acute, attenuate into a slender petiole, somewhat crenately toothed

above : petals deep-purj^le with more or less white, beardless, 4 to 6 lines long, the

broad very short spur yellowish : capsule glabrous.— Proc. Amer. Acad. xiv. 290.

Coast Ranges, from Humboldt County to the Oregon line {Rattan), and near Shasta, Lemmon.

4''. V. Hallii, Gray, may be placed in the same group, though witli divided

leaves. Glabrous : stems 4 to 6 inches high, flexuous : leaves 3-parted, the divisions

usually deeply 3 - 5-lobed or entire ; segments linear or linear-lanceolate : upper
petals deep purple, the lower yellow lined at base with purple, 6 to 8 lines long

;

spur very short and broad : capsule acute.— Proc. Amer. Acad. viii. 377.

Humboldt County ( V. Rattan) ; Columbia River, Oregon, Hall, D. M. C. Gaiclt.

6. V. aurea, Kell. From San Bernardino County (^Lemmon) to Modoc County
{Dr. Matthetvs), and the Columbia Eiver, Howell, Suksdorf. — V. Brooksii, Kellogg,

Calif. Horticulturist, ix. 281.

7. V. Nuttallii, Pursh. Humboldt County, V. Rattan.

11. V. chrysantha, Hook. San Diego {D. Cleveland); Plumas County, Mrs.

Austin.

12. V. Beckvathii, Torr. & Gray. Flowers varying in their colors, the lower

petals sometimes blue or bluish with yellow base, the lowest emarginate or entire :

described as very fragrant.

Page 59. 1. POLYGALA.

1. P. cucullata, Benth. San Diego Mountains {Dr. E. Palmer), to Humboldt
County, V. Rattan.

2. P. Califomica, Nutt. On Trinity Eiver, V. Rattan.

Page 60. 1. FBANKENIA.

1. F, grandifolia, Cham. «k Schlecht. Known under the name of " Yerba

Eeuma." Sometimes a foot in height.

Page 61. Insert in synopsis of Genera :
—

1«. Lychnis. Calyx 10-nerved (as in Silene). Styles 4 or 5. Valves of capsule as many or

twice as many. Alpine perennials.

l^*. Saponaria. Calyx 5-angled, becoming 5-w-inged. Styles 2. Capsule 4-valved. Intro-

duced annual.

Page 63. 1. SILENE.

1. S. campanulata, Watson. Humboldt County {Rattan) ; also near Yreka

(Greene), a form with broader ovate and oblong-ovate leaves. Stems from a thick

fusiform root : flowers nearly white.

1 6. S. verecunda, Watson. On Lone Mountain {Palmer), and hills near San

Francisco {Bigelow, G. R. Vasey) ; also collected by Douglas and Dr. Andreios. The
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elaws and filaments, as well as the stipe of the capsule, are more or less woolly-

villous.

17". S. Grayi, Watson. Dwarf and alpine, 3 to 6 inches high, densely piiberu-

lent : leaves oblanceolate, 6 to 8 lines long, the cauline 2 or 3 pairs : flowers usually

2 or 3, erect or somewhat nodding, resembling those oiS. Doiiglasii ; petals rose-color,

the broad blade bihd to tlie middle with a prominent tootli each side, and the broad

claw with narrow entire auricles : capsule short, nearly sessile. — Proc. Amer. Acad,

xiv. 291.

On Mount Shsista, near snow, Brewer, Hooker & Gray, A. S. Packard, Jr.

S. Saugentii, Watson, 1. c, collecte<l on the Monitor Mountains, Nevada (Prof. C. S. Sargent),

is an allied alpine species, to be distinguished by its longer linear leaves and larger flowers, the

petals with laciniately toothed auricles and toothed appendages, the styles loug-exserted, and the

narrowly cyliudiical capsule long-stii)itate.

Page 66. P. LYCHNIS, Toum.

Styles 5, rarely 4, and capsule opening by as many or twice as many teeth ; other-

wise SisSilene.— Watson, Proc. Amer. Acad. xii. 248.

A genus of about 40 species, of the tein})erate and arctic portions of the northern liemisphere
;

represented in America by 11 species, mostly arctic or alpine.

1. L. Califomica, Watson, 1. c. Alpine, 2 to 4 inches high, cespitose and peren-

nial, glandular-puberulent above : leaves linear to linear-oblanceolate : tlowers 1 to 3,

on slender pedicels, with ovate-campauulate calyx 4 or 5 lines long
;
petals Avith ex-

serted obovate bifid blade lobed at each side : styles occasionally only 3 or 4 : capsule

shortly stipitate.

On Mount Dana (Bolander) ; above Silver Mountain Pass (Brewer), and at some station farther

north, Lemmon.

V>. SAPONARIA, Linn. Cow-Herb.

Calyx tubular-ovate or -oblong, obscurely nerved. Petals 5, with or without

crown, the blade entire or emarginate. Stamens 10. Styles 2. Capsule dehiscing

by 2 or 4 valves, 1-celled, or imperfectly 2 - 4-celled at base, many-seeded.

A genus of Europe and extratropical Asia, known in America only by a few introduced species.

1. S. Vaccaria, Linn. Annual, glabrous and glaucous, 1 or 2 feet high, with
spreading branches : leaves lanceolate, sessile and clasping, the lower oblanceolate :

calyx angled, becoming 5-winged, purple-tipped : petals pale red, exserted, entire,

without crown.— Vaccaria vulgaris, Host.

Butte County {Mrs. J. Bidwell) ; Camp Bidwell {Dr. W. Matthews).

S. OFFICINALIS, Linn., a stout spreading perennial, with large clustered rose-colored often

double flowers, is common eastward and to be expected in California. Calyx tubular, terete :

petals emarginate, bearing a slender crown. Known as Soapwort or Bouncing Bet.

Page 67. 2. CERASTIUM.
2'. C. viSCOSUm, Linn. Annual, viscid-pubescent, suberect, 3 to 12 inches

high : leaves ovate or obovate to oblong-ovate, ^ to 1 inch long : flowers in close

clusters : petals equalling the lanceolate acuminate narrowly margined sepals, 1 i to 2

lines long, usually much exceeding the pedicels : capsule at length mucli exserted,

narrow, nearly straight. — C. vulyatum, of the Manuals.

Auburn, Placer County, Mrs. R. M. Austin. A European species, widely naturalized.

2^ C. vulgatum, Linn. Resembling the last, but perennial, with oblong leaves,

and with somewliat larger flowers on longer pedicels : sepals 2 or 3 lines long, less

acute, and with a broader margin : capsule broader.— C. viscosum, of the Manuals.

Plumas County, Mrs. Atistin. The connuon Mouse-ear Chickweed of the east and Europe.
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3. C. pilosum, Ledeb. Humboldt County, common in thickets, V. Rattan.

Petals biiid.

Page 67. 3. STELLARIA.

2. S. nitens, Nutt. Plumas County, Mrs. E. M. Austin.

5*. S. crispa, Cham. & Schlecht. Glabrous, much resembling aS'. borealis : leaves

ovate to oblong-ovate, acute or shortly acuminate, 3 to 10 lines long : flowers solitary

in the axils or few in a terminal cyme,— *S'. borealis, var. crispa, Fenzl.

Near Calaveras Grove and ou Mount Shasta (Hooker & Gray) ; Plumas County {Afrs. Austin) ;

northward to Alaska.

Page 69. 4. ARENARIA.
5. A. Califomica, Brewer. Chico, Mrs. J. Bidwell. Plains about Yreka {Rev.

E. L. Greene), a small ibrm with acuminate sepals exceeding the small petals. The
seed appears to be smooth or nearly so.

6*. A. verna, Linn. Perennial, cespitose, 1 to 3 inches high, glabrous or pubes-

cent : leaves linear-subulate, nerved, erect, 2 or 3 lines long, acute : bracts herba-

ceous : sepals lanceolate, acuminate, 3-nerved, 2 lines long, a little exceeding the

petals, about equalling the capsule.

Var. hirta, Watson. Shortly hirsute throughout.

Lassen's Peak {Mrs. 11. M. Austin) ; the variety. Mountains of Colorado and Utah, and
northward to Arctic America ; Mount- Manslield, Vemiont ; Northern Europe and Asia.

Page 69. 5. SAGINA.

2. S. Linnsei, Presl. Manachi Meadows, Kern County, Rothrock.

Page 71. 7. LEPIGONUM.

1. L. macrothecum, Fisch. & Mey. Humboldt Bay, Rattan. Flowers pink.

Page 72. 9. LCEFLINGIA.

1. L. squarrosa, Nutt. Sierra Valley, J. G. Lemmon.

Page 75. 2. CALANDRINIA.

5". C. Leana, Porter. Glabrous acaulescent perennial, with very thick branch-

ing rootstock : leaves numerous, all radical, linear-oblanceolate, thick and fleshy,

1 to 1 1 inclies long : stems naked or with a few glandular-ciliate bracts, a foot high

or less, diff"usely paniculate-branched above : sepals rounded, glandular-ciliate
;
petals

6 to 8, red, cuneate-obovate, 3 to 6 lines long : stamens as many : capsule oblong-

ovate : seeds shining.— Coult. Bot. Bull. i. 49.

Mount Shasta, Little Castle Lake (Helen S. JVright) ; Siskiyou Mountains, near Jackson Lake
(Greene) ; Jackson County, Oregon (L. W. Lee) ; also on Saddle Mountain, near Astoria, Oregon
(J. JV. Marsh), and on the Eastern Cascade Mountains, lat. 49°, Dr. Lyall, 1860.

Page 76. 3. CLAYTONIA.

P. C. exigua, Torr. & Gray. (Substitute for C. perfoliata, var. exigna.)

Low, glaucous, very fleshy and succulent : leaves terete or slightly flattened above,

the cauline linear or oblong, or very short and orbicular-connate about the stem :

petals white to rose-color, 1| to 3 lines long : seeds dull, minutely tuberculate.

From the Lower Sacramento region to the Columbia.

2". C. bulbifera, Gray. Closely allied to C. Sibirica : perennial by crowded

bulblets at the base of the radical leaves, which are ovate-lanceolate to lanceolate,

attenuate at base, acute or acuminate : stems lax, ^ to 3 feet high, with a pair of
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ovate to lanceolate sessile or shortly petiolate leaves and the long divaricate pedicels

of the elongated raceme subtended hy conspicuous herbaceous spatulate or linear-

oblong bracts : flowers usually large (4 lines long), the broad sepals much dilated in

fruit.— Proc. Amer. Acad. xii. 54.

Scott Mountains, Siskiyou County {Rev. E. L. Greene) ; also apparently, but without the bulb-

iferous base, from Saucelito {G. R. Vasey), Noyo (Bolander), Mouut Slxasta {Hooker & Gray), and
Lassen's Peak, Mrs. R M. Austin.

5*. C. dichotoma, Nutt. Low and slender, 1 to 3 inches high, branching from

the base and above : leaves linear, an inch long or less : flowers racemose, small

;

sepals a line long or less
;
petals une(j[ual : stamens 3 : seeds small, minutely tuber-

culate, duU. — Torr. & Gray, Fl. i. 202.

Near Yreka, Siskiyou County {Greene), and northward to the Columbia. With the habit of

Montia, but petals distinct. The seeds of C. linearis are large and shining.

6. C. diffusa, Nutt. Humboldt County, V. Rattan.

8 C. triphylla, Watson. Eagle Creek Mountains, Union County, Oregon

{W. G. Ciisick), and Simcoe Mountains, Washington Territory, J. Howell.

10, C. Nevadensis, Watson. Plumas County, J/rs. J ms^hi. Rootstock thick-

ened or slender.

Page 77. 5. SPBAGUEA.

1. S umbellata, Torr. Head of South Fork of King's Eiver, Matthews.

Page 78. 6. CALYPTRIDIUM.

2. C. rosenm, Watson. Near San Bernardino, Dr. C. C. Parry.

Page 80. 1. ELATINE.

1. E. Americana, Arn. Leaves obovate and very obtuse : floAvers sessile,

closed or sometimes expanded and remaining so, purplish : stamens 2 or sometimes 3,

as many as the petals and sepals : seeds cylindrical, slightly curved, about a third of

a line long, very minutely pitted in 9 or 10 longitudinal lines (20 or 30 pits in each

line).— Gray, Proc Amer. Acad. xiii. 361.

The more common American species, found on the Columbia River {Hall, Howell), but not
collected in California.

2. B. brachysperma, Gray, 1. c. Mostly terrestrial, sometimes submersed or

floating : leaves oblong or oval and attenuate at base or sublanceolate : flowers sessile,

mostly dimerous ; stamens 2 or 3 : seeds short-oblong, nearly straight, not over a

fourth of a line long, more coarsely pitted in 6 or 7 lines of 10 to 12 pits.

California, Kellogg & Harford, n. 257 ; locality not noted. Also from Illinois and Texas.

3. E. Califomica, Gray, 1. c. Floating : leaves obovate, attenuate at base, the

lower with a petiole not longer than the blade : floM'ers shortly pedicellate, with

3 or 4 sepals and petals and twice as many stamens : seeds circinate-incurved, nearly

a third of a line long, minutely pitted in 10 or 12 lines (about 25 pits to each line).

In Sierra Valley, J. G. Lemmon. The only American representative of the section Elatinella.

2. BERGIA.

1. B. Texana, Seub. On the Columbia Eiver, J. Howell.

Page 81. 1. HYPERICUM.
2. H. concinnum, Benth. In the Coast Eanges north of San Francisco ; Eus-

sian Eiver, V. Rattan, G. R. Vasey.
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Page 83. 1. LAVATERA.

1. L. assurgentiflora, Kell. Involucre 3-cleft to below the middle : calyx
deeply 5 - T-tuotlied, becoiuing 6 or 8 lines long in fruit.

2. L. insularis, Watson. A stout perennial, finely stellate-pubescent : leaves

circular in outline, 7-lobed to the middle, the lobes rounded and obtuse, coarsely

crenate-toothed : flowers solitary in the axils, on deflexed pedicels about an inch
long : involucre of 3 nearly distinct oblong-spatulate acutish bracts : calyx 5-cleft to

the middle with broadly ovate acute lobes, much dilated in fruit : petals spatulate,

emarginate, purplish-yellow, 1 1 inches long, naked at base : styles not exserted

:

fruit slightly pubescent, | inch broad, about 1 0-carpelled.— Proc. Amer. Acad,
xii. 249.

Coi'onados Islands, near San Diego, D. Cleveland. A fourth species (Z. vcnosa, "Watson, 1. c.)

lias lieen collected on San Benito Island, Lower California ; leaves with triangular acutish lobes
;

flowers smaller, clustered, deep purple, with nearly distinct oblong-ovate involucrate bracts equal-
ling the calyx, exserted styles, and glabrous fruit, the carpels strongly veined on the sides.

3. SIDALCEA.

1 . S. malvceflora, Gray. Rarely more or less stellate-pubescent : carpels apicu-

late, sometimes slightly pubescent.

Page 85. 4. MALVASTRUM.
3. M. splendidum, Kell. Los Angeles (i/rs. A. E. Bush) ; Bartlett's Canon,

near Santa iiarbara, Rothrock.

5". M. Falmeri, Watson. Stout, very densely stellate-pubescent, the branches

somewhat flexuous : leaves broadly ovate, truncate or subcordate at base, 2 or 3

inches long, somewhat 3 - 5-lobed, the lobes obtusish, crenate-toothed ; stipules

lanceolate, conspicuous : flowers nearly sessile in terminal clusters ; bractlets linear-

lanceolate, nearly equalling the acuminate calyx-lobes : petals yellowish rose-color,

an inch long : carpels rounded, somewhat pubescent. — Proc. Amer. Acad. xii. 250.

At Cambria, San Luis Obispo County, a mile from the beach, Palmer, n. 90, 1876.

Page 87. 8. HIBISCUS.

1. H. Califomicus, Kell. Flowers white changing to light rose-color. Differ-

ing from the eastern H. Mosclieutos chiefly in its less acuminate leaves, cordate at

base, and less white beneath.

Page 88. 1. FREMONTIA.

1. F. Califomica, Torr. Known locally as "Slippery Elm," the inner bark
being used as a substitute for that of TJlmus fulva.— Rothrock, Bot. Wheeler's

Expl. 357.

2. AYENIA, Linn.

Flowers very small, naked. Calyx 5-parted. Petals 5, with narrow incurved

claws, the cucullate-concave blade adnate to the nrceolate stamineal tube. Anthers 5,

3-celled, alternate with 5 staminodial lobes and opposite to the petals. Ovary

5-celled ; cells 2-ovuled : stigma capitate. Capsule muricate, separating into 5

1-seeded 2-valved carpels. Seeds transversely rugose, without albumen.— Herbs or

shrubs, with simple serrate leaves, small stipules, and flowers in small axillary shortly

pedunculate cymes.

A genus of warmer and tropical America, of 8 species.
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1, A. pusilla, Linn. Perennial, branching from the woody base, the slender

branches decumbent or ascending, often a foot high or more, finely pubescent : leaves

lanceolate, ^ to 1 inch long, sometimes smaller and ovate, coarsely serrate, on short

petioles : flowers about a line long, reddish, the petals bearing a small pedicellate

gland
;
pedicels detiexed : capsule subglobose, stipitate, about 2 lines in diameter.—

Cav. Diss. ii. 289, t. 147.

Big Canon of the Tantillas Mountains, and on Carmen Island, Lower California (Pahner)
;

Cienega, Arizona {Rothrock) ; eastward to Texas, Southern Florida and the West Indies.

A. MiCROPHYLLA, Gray, PL Wright, i. 25 and ii. 24, is a low shrubby species of New Mexico,

with small cordate leaves, the petals not glanduliferous on the back, and the ovary and capsule

not stipitate.

Page 89. 1. LINUM.

3. L. digynum, Gray. Near Etna, Siskiyou County, Rev. E. L. Greene.

4. L. Breweri, Gray. Lone Mountain, near San Francisco, Faltner.

8. L. micranthum, Gray. Pine Mountain, San Luis Obispo County (Palmer)

;

Camp Bidwell, Modoc County (Dr. Matthews) ; near Yreka, Greene.

Page 91. 1. TRIBULUS.

1. T. grandifloms, Benth. & Hook. — T. Fisheri, Kellogg, Proc. Calif. Acad,

vii. 162.

Page 94. 1. GERANIUM.
3. G-. incisum, Nutt. Humboldt County, V. Rattan.

Page 95. 3. LIMNANTHES.

1. L. Douglasii, R. Br. Glabrous : petals oblong-spatulate, emarginate, yellow

bordered with white, naked : fruit smooth or slightly corrugated.

1*. L. rosea, Hartw. Glabrous : petals obovate and emarginate, or obcordate,

light rose-color or purplish below, villous within near the base : fruit strongly tuber-

culate.

2. L. alba, Hartw. Floccose-villous : petals broad, white or nearly so, some-

times not exceeding the sepals : fruit strongly tuberculate.

Near Yreka, Siskiyou County, Greene. Fuller material of these species leaves no doubt of

their entire distinctness.

Page 96. Order XXV. RUTACEiE.

Casimiroa edulis, Llav. & Lex. (Seem. Bot. Herald, 273, t. 51, 52), a native of Mexico and
often cultivated there for its large edible fruit, the " Zapote bianco " or White Sapota, is found in

old gardens near Santa Barbara. It is a small tree, with alternate digitately 3 - 7-foliolate leaves,

the thick leaflets glabrous and entire, small green 5-merous flowers, and a large subglobose

5-seeded pulpy fruit.

Page 97. 1. PTELEA.

1. P. angustifolia, Benth. Butte County, Mrs. J. Bidwell, Mrs. Austin.

Page 98. 1. EUONYMUS.
1. E. OCCidentalis, Nutt. Plumas County, Mrs. Austin.

Page 100. 3. RHAMNUS.

1. R. alnifolia, L'Her. At Truckee, Nevada County, Hooker & Gray.
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3. R. Californica, Esch. " Yerba del Oso," and " California Coffee."

4. R. Furshiana, DC. " Cascara Sagrada." The bark of these species is col-

lected for medicinal purposes.

Page 102. 5. CEANOTHUS.

1. C. thyrsiflorus, Esch. Flowers sometimes white : leaves often more or less

narrowly oblong-lanceolate, rounded or cuneate at base : fruit smooth, 1^ lines

broad.

2. C. velutinus, Dougl. Humboldt County, south of Redwood Creek, 20 feet

in height, V. Rattcui. Fruit sometimes verrucose and glutinous, 2 lines broad.

3*. C. sanguineus, Pursh. A shrub, 4 to 1 2 feet high, with reddish branches,

glabrous or nearly so : leaves thin, ovate or elliptic, 1 to 3 inches long, obtuse or

acutish, usually rounded at base, serrate
;

petioles slender, an inch long or less :

tlowers white, in thyrsoid axillary panicles 2 or 3 inches long : fruit 2 lines broad,

smooth.— C. Oreganus, Nutt. ; Hook. Bot. Mag. t. 5177.

Yreka, Siskiyou County {Uev. E. L. Greene) ; northward to British Columbia.

8. C. divaricatus, Nutt. Olanche Mountain, Inyo County, Eothrock. " Blue
Brush " ; frequented as a covert and for browsing by deer.

Page 107. 2. ACER.

1. A. macrophyllum, Pursh. Plumas County, Mrs. Austin.

Page 108. 3. NEGUNDO.
1. N. Califomicum, Torr. & Gray. Near the Gaviote Eiver, Santa Barbara

(J/r«. Elwood Cooper) ; Fort Tejon, Rothrock. " Soft " or " Swamp Maple."

4. STAPHYLEA.
1. S. Bolanderi, Gray. Capsule rather firm, 1 to 1| inches long, the cells cari-

nate and attenuate into the slender style ; seeds globose, 3 lines long. Collected by
J. G. Lemmon.

Page 109. 5. QLOSSOPETALON.

1 . G-. Nevadense, Gray. Found only in one caiion, opening upon the shore

of Pyramid Lake, J. G. Lemmon.

Page 114. 2. PICKERINGIA.

I

.

P. montana, Nutt. Sierra County {Lemmon) ; above Chico, Mrs. Bidwell.

Page 117. 4. LUPINUS.

2. L. Chamissonis, Esch.— L. sericatus, Kellogg, Proc. Calif. Acad. vii. 92,

appears to be a few-seeded form of this species.

II. Ii. ornatUS, Dougl. Plumas County, Mrs. Atistin. Sometimes decidedly

woody at base.

12. L. sericeus, Pursh. About Yreka, abundant. Rev. E. L. Greene.

1 3. L. leucophyllus, Dougl. Near Yreka, Greene.

14. L. G-ra3ri, Watson. Mountains near San Luis Obispo, and on Lassen's

Peak [Lemmon) ; "plains" north of the Merced, Mrs. A. E. Bush.

16. L. confertus, Kell. San Bernardino Mountains (PamA) 3 Monachi Mead-
ows, Tulare County, Rothrock.
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21. L. laxiflorus, Dougl. San Bernardino Mountains, Lemmon.

27. L. Breweri, Gray. Bear Valley, San Bernardino Mountains, Partly. A
variable species.

30. L. nanus, Dougl. Plumas County, Mrs. Austin.

31'. L. trifidus, Torr. in hei-b. (Substitute for L. micranthus, var. trifldus.)

TJesembling L. micranthus ; flowers mostly in a single terminal vvliorl : lower lip of

the calyx deeply 3-cleft with linear segments : pod narrower and shorter (about 6

lines long by 1 ^ broad), usually 5 - 6-seeded : seeds a line long, uniformly mottled.
— Watson, Proc, Amer. Acad. xii. 250.

About San Francisco. L. micranthus, besides the nearly entire calyx-lip, has a pod often

1 inch long by 2^ lines broad, 6 - 9-seeded, the larger seeds variously mottled, but with a lighter

spot around the sometimes dark eye ; flowers occasionally flesh-colored.

31^ L. Citrinus, Kell. Appears to be distinguished from the preceding by the

bright orange or golden flowers : calyx described as short, the lower lip minutely

3-toothed : seeds lead-color marked with black.— Proc. Calif Acad, vii. 93.

Near Fresno, Dr. G. Eiscn.

37*. L. Arizonicus, Watson, 1. c. (Substitute for L. concinnus, var. Arizoni-
CUS.) Erect, a foot high or less, villous throughout with scattered spreading hairs :

leaflets 6 to 8, linear-oblanceolate : racemes loose ; bracts long and somewhat per-

sistent : calyx rather broad at base, lower lip trifid : petals 4 or 5 lines long, deep
blue or light rose-color, the broad wings exceeding the rounded standard : seeds

nearly white.

Near San Bernardino {Parry & Lemmon) ; Mohave River {Palmer) ; Arizona. L. concinnus is

much more densely villous, lower and more diffuse ; leaflets broader, calyx narrow at base, flowers

narrower and standard elliptical
;
petals usually reddish purple or the standard yellowish.

40. L. densiflorus, Benth. Humboldt County, Rattan. Known as " Sheep-

poison."

42. L. pusillns, Pursh. Surprise Valley, Modoc County {Lemmon) ; Mohave
River, Palmer.

Page 127.
'

5. TRIFOLIUM.

3. T. Lemmoni, Watson. Substitute the following : Low (a foot high or less),

cespitose from a thick branching rootstock, sparingly appressed pubescent or nearly

glabrous : stipules acuminate, usually coarsely toothed ; leaflets cuneate-obovate to

oblanceolate, coarsely serrate and strongly nerved, 4 to 8 lines long : peduncles

mostly terminal, exceeding the leaves : heads small, usually nodding : flowers numer-

ous, shortly pedicellate, reflexed, 3 to 5 lines long, pale rose-color ; calyx somewhat
villous, half the length of the petals, the slender teeth exceeding the tube : ovary

smooth, 2-ovuled.

Found on a flat in Sierra Valley, at 5,300 feet altitude, J. G. Lemmon.

3'. T. Flummerae. Dwarf and matted, 2 or 3 inches high, appressed hoary-

pubescent : leaflets 3 to 5, oblanceolate, 3 to 5 lines long ; stipules mostly scarious

and inflated : peduncles shorter than the leaves : flowers few, 3 or 4 lines long, on
short pedicels : calyx-teeth lineai", exceeding the tube, a third sliorter than the petals :

ovary densely villous, 2-ovuled.

Peaks west of Pyramid Lake, at 6,000 feet altitude, J. G. Lemmon and Miss Sara A. Plummer.

9. T. Kingii, Watson. Scott Mountains, Siskiyou County {Greene) ; Mountains

of Western Colorado, McCaxdey.

13. T. gracilentum, Torr. & Gray. Cajon Valley, San Diego County {D. Cleve-

land) ; Western Arizona, Palmer.
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15. T. Breweri, Watson. Plumas County, Mrs. R. M. Austin. The species

is perennial, and should follow T. Bolanderi.

22. T. cyathiferum, Lindl. Humboldt County Rattan.

26. T. amplectens, Torr. & Gray. Vancouver Island, J. Macoun. To be re-

ferred to 1\ depauperatum as a variety.

Page 134. 8. HOSACKIA.

1, H. incana, Torr. Butte County, Mrs. Austi7i.

4. H. bicolor, Dougl. Plumas County, Mrs. Austin.

8. H. grandiflora, Benth. Valle de las Viejas, San Diego County, with dark
purple flowers, D. Cleveland.

9. H. rigida, Benth. Agua Caliente, near San Bernardino, S. B. Parish.

11. H. Strigosa, Nutt. Flowers often reflexed : pod pubescent, 6- 12-seeded.

14. H. subpinnata, Torr. & Gray. Siskiyou County (Crfwe) and Washington
Territory [Li/aU), a much taller erect form, 1 or 2 feet high ; otherwise the same.

20. H. micrantha, Nutt. Near San Bernardino, Parry & Lemmon, n. 81.

Page 140. 9. PSORALEA.

3. P. macrostachya, DC. Stems sometimes somewhat glandular-scabrous

:

spikes " 2 to 8 inches long."— Kellogg, Proc. Calif. Acad. vii. 92.

6. P. fruticosa, Kellogg, 1. c. 91, Somewhat shrubby, low and spreading, more
or less white-pubescent throughout with soft hair : leaves on very short petioles

(1 or 2 lines); leaflets oblong-obovate, cuneate, mucronate, 6 to 9 lines long; stip-

iiles subulate, 3 or 4 lines long : spikes sessile, compound, 2 or 3 inches long

:

flowers densely crowded, blue, 2 or 3 lines long, about equalling the persistent nar-

rowly lanceolate acuminate bracts : pod ovate-oblong, glabrous, rugose, roughened.

Streams of Tamelpais, F. P. McLean. Known only from Dr. Kellogg's description.

* * * Leaves dirjltately h-foliate : nearlij acatdescent.

7. P. Californica, Watson. Stems very short and clustered : pubescence short,

silky and appressed : petioles elongated ; stipules scarious, lanceolate, deciduous

;

leaflets broadly oblanceolate, acutish, 9 to 15 lines long: racemes shorter than the

leaves, on short peduncles, rather loose
;
pedicels slender : calyx silky-villous, | inch

long, the linear acuminate lobes a little exceeding the persistent petals : pod very

thin, somewhat villous, oblong with a lanceolate beak : seed compressed, 2 or 2-|

lines long. — Proc. Amer. Acad. xii. 251.

On McGinnis' Ranch, near head of Salinas River, 25 miles from San Luis Obisjio, Dr. E. Palmer.
Allied to P. csculenta of the eastern plains, and [)robably with a similar tuberous root.

Page 142. 11. DALEA.

6. D. polyadenia, Torr., var. (1) subnuda. Smoother ; calyx scarcely villous.

Owen's Valley, Br. IV. Matiheics.

7. D. Californica, Watson. Leaflets narrowly oblong to linear-oblanceolate,

obtuse, 1 to 3 pairs, 1 to 4 lines long : calyx-teeth ovate to lanceolate : pod glabrous.

On Wliite Water River, east side of San Bernardino Mountains, /. G. Lnnmon.

8. D. Fremontii, Torr. Leaflets oblong-obovate to oblong-lanceolate, obtuse or

acute, 2 to 5 lines long.

Owen's Valley (Br. W. Matthews) ; Southern Utah, W. Johnson.
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Page 143. . 12. GLYCYRRHIZA.

1. Cr. lepidota, Nutt., var. glutinosa. Near Humboldt Bay, very commou
( V. Rattan) ; the pod is like that of the typical form.

Page 146. 13. ASTRAGALUS.

6. A. Coulteri, Benth. Sometimes biennial or perennial. Western border of

San Bernardino County and on the Mohave {Parry & Lemmon), and into Arizona.

28. A. C3rrtoides, Gray. This appears to be A. Gibhsii, Kellogg, Proc. Calif.

Acad. ii. 161, fig. 50, which name has the priority and should be adopted,

29'. A. collinus, Dougl. Hoary-pubescent, the slender flexuous stems a foot

long : leaflets linear or oblong-linear, obtuse or emarginate, 6 to 11 pairs, | inch

long : peduncles elongated ; racemes short : calyx soft-pubescent, campanulate, with

short triangular teeth : pod pubescent, linear-oblong, nearly straight, 8 lines long,

upon a stipe twice longer than the calyx.— Gray, Proc. Amer. Acad. vi. 225.

Var. Califomicus, Gray. Pod much larger (1^ inches long), mottled, with pur-

ple. — Proc. Amer. Acad. xii. 54.

On the Columbia and the Kooskooskie ; the variety near Yreka, very common in open woods,

Rev. E. L. Greene.

33". A tricarinatus, Gray. Stem somewhat flexuous, 1 or 2 feet high : leaf-

lets 8 to 15 pairs, more or less scattered upon the elongated rhachis, oblong-ovate or

obovate, emarginate, 2 to 4 lines long, nearly glabrous above, white-puberulent be-

neath : peduncles elongated, equalling the leaves : flowers few, scattered, spreading :

calyx campanulate, the black subulate teeth a little shorter than the tube
;
petals

ochroleucous, \ inch long : pod broadly line<ar, coriaceous, at length strongly arcuate,

an inch long or more, 2-celled, very acutely carinate on the ventral side, broadly

sulcata on the back between the obtuse lobes.— Proc. Amer. Acad. xii. 56.

On the White Water, San Bernardino County, Parry.

41. A. obscurus, Watson. West's Valley, Modoc County {Lemmon) ; Union
County, Oregon, W. C. Cusick.

Page 159. 16. LATHYRUS.

5. L. vestitUS, Nutt.— L. splendens, Kellogg, Proc. Calif. Acad. vii. 90. Dif-

fering, according to the description, only in longer pedicels and rather larger pods.

8. L. Nevadensis, Watson. Standard broadly oblong, emarginate, purplish

;

wings and keel yellowish.— Vicia nana, Kellogg, 1. c. 89 ; a small form.

8". L. albus. Glabrous and somewhat glaucous : stems numerous from a thick

stout rootstock, a span high or less, rather stout : stipules semisagittate, lanceolate,

acuminate, with narrow acuminate auricles ; leaflets 3 to 5 pairs, linear to oblong,

acute at each end and cuspidate, 7 to 10 lines long ; tendrils none : peduncles equal-

ling the leaves, 2 - 3-flowered : flowers white, 8 or 9 lines long ; calyx-teeth deltoid

to lanceolate, shorter than the tube : pod 1| inches long by 4 lines broad, attenuate

to a short stipe : seed olive-yeUow, 2 lines in diameter or more, with very small

somewhat sunken hilum.

Surprise Valley, Modoc County {J. G. Lemmmi) ; Union County, Oregon, very abundant on
low hills, W. 0. Cusick.

Page 167. 1. PRUNUS.

2. P. emarginata, Walp. Fruit red, very bitter and astringent ; W. C. Cusick.

2'. P. Fremonti. A spiny glabrous densely branched shrub or small scraggy

tree (15 feet high), with short branchlets : leaves small (4 to 8 lines long), thin.
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ovate or roundish, on short slender petioles, denticulate : flowers appearing with the

leaves, solitary or somewhat fascicled, 5 or 6 lines broad, on pedicels 2 or 3 lines

long : calyx-lobes ciliate : ovary densely pubescent ; style elongated : stone oblong,

turgid, rounded on one side and with a broad ridge upon the other, 5 lines long.

Coast Ranges of Southern California ; Oritianime Canon, San Diego County (Z>. Cleveland)
;

San BernardiiK) Mountains, Parry k Lemmon, n. 108, 1876. Also collected by Frenurtit in 1846,
locality uncertain. Flowering in March ; fruit probably with little pulj).

3. P. demissa, Walp. Hoopa Valley, Humboldt County, V. Rattan.

4. P. ilicifolia, Walp. The fruit is light red, becoming dark purple on drying.

Page 170. 3. SPIRiEA.

Dr. Maximowicz, of St. Petersburg, in his recent " Adnotationes de Spineaceis" (Act. Hort.
Petrop. vi. 105-261), separates from the order Rosaceoe the trilws Spiraxce and Quillajeoe, of
which together with the Fomece he forms an order Pomuceoe, intermediate between the Jiosacece

proper and the Saxi/ragaceoe. This new order is distinguished from the first chiefly by the dehis-
cent carpels or by the carpels connate with the calyx, and from the last by the indefinite stamens
in alternating whorls, the outer the longest. The genus Spirwa itself, as ordinarily understood,
is resolved by him into several distinct genera, and the American species which have been referred

to Ncillia are also made to constitute a new genus, Physocarpus. While not prepared to adopt
all of the proposed changes, some of them at least appear judicious. The following synopsis shows
the alterations made by him in the arrangement of our species.

* Carpels alternate with the calyx-lobes when of the same numljer.

+- Seeds with membranaceous testa and no albumen : stipules none.

++ Calyx persistent in fruit : stamens perigynous : carpels several-seeded.

3. Spiraea, Linn. Carpels cartilaginous, 1-valved, distinct. Flowers peifect, rarely polyga-

mous. Leaves simple, serrate or incised. — S. betuljefolia, S. Douglasii, and S.

C.ESPITOSA.
3*. Ihriogynia, Hook. Carpels membranaceous, 2-valved, distinct. Flowers perfect. Leaves

biternately parted. — E. pectinata. Hook. (Spircea pectincUa, Torr. & Gray). Collected

on Mount Sliasta, Hooker & Gray.

++ ++ Calyx marcescent in fruit : stamens hypogynous : carpels few-seeded.

S*". Aruncus, Linn. Carpels cartilaginous, 1 -valved, distinct. Flowers dioecious. Leaves re-

peatedly ternately divided. — A. sylvester, Kost. (Spircea Aruncus, Linn.)

+- + Seeds with shining stony testa : albumen very distinct : stipules membranaceous, caducous.

4. Physocarpus, Maxim. Follicles membranaceous, inflated, 2-valved, distinct, often stipi-

tate. Flowers perfect, coiymbose. Leaves lobed.— P. opul[folia, Maxim., P. ToR-
EEYi, Maxim. {Neillia opulifolia, Benth. & Hook., and N. Torreyi, Watson.)

* * Carpels opposite to the calyx-lobes when of the same number.

4». Chatnaebatiaria, Maxim. Follicles coriaceous, 1-valved, connate at base, several-seeded.

Albumen distinct. Flowers perfect. Leaves small, coriaceous, stipulate, bipinnately

dissected. — C. Millefolium, Maxim. (Spircea Millefolium, Torr.)

* * * Carpel becoming an akene. (Excluded from Pw/iacea?.)

4*". Holodiscus, Maxim. Carpels alternate with the calyx-lobes, with densely silky styles,

and 2 collateral pendulous ovules. Akenes membranaceous, woolly, 1-seeded. Leaves

lobed, without stipules.— H. discolor, Maxim. (Spircea discolor, Pursh.) Maxi-

mowicz considei's this genus to be most nearly allied to Cercocarpiis, etc.

Page 171. 5. RUBUS.

1. R. Nutkanus, M09. Summit of Tranquillon Mountain, Santa Barbara

County, Mrs. Bartlett.

5. R. ursinus, Cham. & Schlecht. San Diego County, D. Cleveland.

Page 173. 7. PURSHIA.

1. P. tridentata, DC. Rock Spring, San Bernardino County, Palmer. Very
resinous and glandular-dotted : flowers long-pedicelled.
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Page 174. 9. CERCOCARPUS.

2. C. parvifolius, I^utt. Butte County, Mrs. Aicstin.

Page 178. 14. POTENTILLA.

3. P. Breweri, Watson. Peaks of Webber, Sierra County (Lemmon) ; nearly

glabrous, with dilated stipules and large calycine bracts nearly equalling the petals.

7. P. "Wheeleri, Watson.— Eothrock, Bot. Wheeler's Expl. 360, t. 3, B. San
Bernardino Mountains, Parry.

8. P. Grayi, Watson. — P. Clarkiana, Kellogg, Proc. Calif. Acad. vii. 94.

Evidently a reduced form.

12. P. palustris, Scop. Butte County {Mrs. J. Bidwell) ; Plumas County,

Mrs. Austin. " Stems 5 or 6 feet long, floating."

Page 181. 16. HORKELIA.

4. H. congesta, Hook. Plains of Shasta River, abundant, Eev. E. L. Greene.

Leaflets cuneate-obovate in outline, deeply cleft into 3 to 5 linear lobes.

5. H. tenuiloba, Gray. Mohave Eiver, E. Palmer.

7. H. purpurascens, Watson, — Eothrock, Bot. Wheeler's Expl. 360, t. 3, A.

Page 182. 17. IVESIA.

Stamens 5 to 20.

2. I. unguiculata, Gray. Bear Valley, Mohave slope of the San Bernardino

Mountains, Parri/ &, Lemmon, n. 104. Hairs at the base more spreading : petals

with a spatulate blade.

Page 185. 19. ALCHEMILLA..

1. A. arvensis, Scop. Flowers fascicled in the sheaths opposite to the petioles.

— Heterocodou vdnimum, Kellogg, Proc. Calif. Acad. vii. 111.

Page 187. 23. ROSA.

2^ R. spithamea. A span high or less ; stem glabrous ; spines usually one or

two pairs at the base of the upper leaves, slender, nearly straight : leaves few ; stip-

ules very narrow, acuminate, glandular-ciliate ; leaflets 3 to 7, thin, narrowly ellip-

tic to obovate, obtuse or acutish, serrate and glandular-serrulate, an inch long or

less, the short petiolule and rhachis glandular-pubescent and the latter sparingly

spinulose : flowers corymbose (4 to 6), on somewhat glandular pedicels, 1 to 1^
inches broad ; calyx-tube globose-oblong, densely glandular-hirsute.

On the Trinity River, very abundant in open woods, " never more than a foot high," V. Rattan,

July, 1878. Allied to It. parvifolia, Ehrh., of the Atlantic States ; diH'ering especially in the

thinner spinulose-serrulate leaflets. •

3". R. Nutkana, Presl. The species referred to as R. hlanda, Ait. ('?).

Page 188. 24. HETEROMELES.
1. H. arbutifolia, Eoem. Butte County, Mrs. Austin.

Page 190. 21\ PERAPHYLLUM, Nutt.

Flowers solitary or in sessile 2 - 3-flowered corymbs
;
petals orbicular, spreading :

ovary usually 2- (incompletely 4-) celled ; styles 2. Otherwise as Amelanchier.
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1. P. ramosissimum, 'Nutt A shrub, 2 to 6 feet high, very much branched,

with grayish bark and short rigid branchlets : leaves narrowly oblanceolate, attenu-

ate into a very short petiole, acute, I or 2 inches long, somewhat silky-pubescent,

sparingly denticulate : flowers appearing with the leaves, on short pedicels becoming

a half-inch long or more, pale rose-color, three-fourths of an inch broad : calyx-lobes

lanceolate, about equalling the turbinate tube : styles elongated, tomentose : fruit

globose, fleshy and edible, 4 or 5 lines in diameter : seeds compressed, acutely mar-

gined : cotyledons orbicular-cordate.— Torr. &, Gray, Flora, i. 474.

Lassen and Modoc Comities (/. G. Lemmon) ; Blue Mountains, Oregon (Nuttall, Ciisick)
;

Southern Utah, Siler, Palmer.

Page 190. 28. CANOTIA.

Ovary seated upon and connate with a much thickened fleshy base broader and

longer than itaelf, with it broadly ovate. Ovules usually 6 in each cell, in 2 rows.

Seeds 1 or 2 in each cell.— Gray, Proc. Amer. Acad. xii. 159; Eothrock, Bot.

AVheeler's Expl. 81, t. 1.

Now referred by Dr. Gray to the Rutaccce, as the nearest alliance. Traces of the oil-glands

characteristic of that order are with difficulty detected in the sepals and bracts.

Page 195. 1. SAXIFRAGA.

§5. Stems somewhat leafy : leaves reniform-cordate, lobed: calyx-campanulate,

coherent with the base of the ovary : stamens 5.

10. S. ranunculifolia, Hook. Somewhat glandular-pubescent above, nearly

glabrous below, slender, a foot high or less : leaves 2 to 1 inch broad, 3-parted, the

cuneiform segments obtusely cleft ; cauline leaves few, the upper simply 3-lobed or

reduced to a sessile lanceolate entire bract ; axils of the radical leaves bearing mrmer-

ous oblong bulblets : flowers in a small cbrymb, white, the obovate petals twice

longer than the acute calyx-lobes : calyx campanulate in fruit.— Fl. Eor.-Am.

i. 246, t. 83.

Spanish Peak (^Mrs. It. M. Austin) ; Kettle Falls, Washington Territory {Douglas) ; Fraser

River Valley, Macoun. Referred to as a synonym, with doubt, under Boykinia occidentalis.

Page 196. 2. BOYKINIA.

3. B. rotundifolia, Parry. Stem villous-pubescent and glandular, 2 or 3 feet

high, leafy : leaves rounded or broadly ovate, large (2 to 4 inches broad), crenately

incised and toothed, thin, nearly glabrous above, the petioles very villous, slightly

dilated and hairy at base ; stipules small or wanting below : peduncles axillary and

terminal ; flowers short-pedicelled, secund on the few elongated branches : petals little

exceeding the acute calyx-lobes : calyx broadly urceolate in fruit. — Gray, Proc.

Amer. Acad. xiii. 371.

Along water-courses, San Bernardino Mountains, Parry & Lemmon, July, 1876, u. 113.

Page 201. 8. HEUCHERA.
3. H. pilosissima, Fisch. & Mey. Western Arizona, Palmer.

Q\ CHRYSOSPLENIUM, Linn.

Calyx-tube adnate to the ovary ; lobes 4 or 5, obtuse. Petals none. Stamens

8 to 10, very short, on the margin of an evident disk. Ovary 1 -celled, 2-lobed

above ; styles 2, short, recurved. Capsule compressed, obcordate, 2-valved at the

top, with 2 parietal placenta^, many-seeded. — Low decumbent herbs, glabrous and
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succulent, with petiolate crenate leaves, no stipules, and small solitary axillary

shortly pedicelled flowers.

About 15 species are known in cooler and mountainous regions, chiefly of the northern hemi-
sphere, growing in swamps and brooks. Three species are North American.

1. C. glechomaefolium, Nutt. Stem slender, rooting at the lower joints

:

leaves opposite, or the upper alternate, roundish or ovate, abruptly cuneate at base,

crenate-dentate, 2 to 6 lines long, about equalling the petioles : flowers about 1 or 1^
lines long, rather exceeding the pedicels : seeds comparatively large, ovate, brown,

shining.— Torr. & Gray, Fl. i. 589.

On a tributary of Redwood Creek, Klamath County, F. Rattan.

Page 202, 9. PARNASSIA.

2. P. fimbriata, Banks. Reported in the San Bernardino Mountains, Parish.

Page 203. 11. CARPENTERIA.

Calyx 5 - 7-lobed, adnate to the middle of the subdepressed 5-celled ovary. Petals

imbricate in aestivation, tardily deciduous. Filaments filiform, very numerous. Style

short and thick, bearing 5 oblong 2-lobed persistently connate stigmas. Capsule

free except at base. — Gray, Proc. Amer. Acad. xv. 42.

1. C. Californica, Ton*. Leaves narrowly lanceolate, the short petiole dilated

at base and narrowly amplexicaul : inflorescence cymose, the peduncles subtended

by ovate-lanceolate sessile bracts : flowers white, fragrant
;
petals cuneate-obovate, an

inch long.— Kellogg, Proc. Calif. Acad. vii. 110.

On King's River, Fresno County, Dr. G. Eisen.

12. WHIPPLEA.
1. TV. modesta, Torr. Humboldt County, very frequent (F. Rattan) ; Willa-

mette Slougli, Oregon, J. Howell.

Page 205. 13. RIBES.

3. R. Lobbii, Gray. Humbug Hills, near Yreka {E. L. Greene) ; "Willamette

Slough, Oregon {J. Howell) ; Vancouver Island, J. Macoun.

Page 209. 1. TILLJEA.

2^ T. peduncularis, Smith. Much branched from the base, the ascending
stems about an inch high : leaves linear-oblanceolate, 1 or 2 lines long : flowers

nearly sessile, the pedicels becoming in fruit 4 to 6 lines long and very slender

:

carpels purplish, truncate, equalling the petals and twice longer than the triangular

sepals.— DC. Prodr. iii. 382; Gay, Fl. Chil. ii. 531.

Santa Barbara, Mrs. Elwood Cooper, May, 1879. Chili and Buenos Ayres.

2. SEDUM.

2. S. spatulifolium, Hook. San Bernardino Mountains {Parry k Leminxm)

;

Plumas County, Mrs. Austin. Petals narrowly lanceolate, 3 or 4 lines long.

4. S. obtusatum, Gray. Calyx broadly campanulate : leaves very thick.

6. S. variegatum, Watson. Stems slender, 2 to 6 inches high, from a thick

tuberous rootstock : radical leaves linear-oblanceolate, attenuate at base : flowers in a
spreading cyme, the petals 2 or 3 lines long, and sepals usually green.— San Diego,
D. Cleveland ; May and June.
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Page 211. 3. COTYLEDON.

2. C. pulverulenta, Bentli. & Hook, Densely white-pulverulent : flowers

secuncl, the corolla somewhat contracted above
;
petals carinate with a prominent

mealy-glaucous midvein, about 7 lines long.

3. C. lanceolata, Benth. & Hook. Leaves usually slightly mealy, lanceolate

with an acutish edge, those upon the flowering stems (naked below) all broadly tri-

angular-ovate ; floral bracts 2 or 3 lines long, about equalling the stout pedicels :

calyx very broad and truncate at base, 2 or 3 lines long : petals orange with promi-

nent glaucous midvein.

4. C. farinosa, Benth. & Hook. Short-caulescent, usually densely mealy, a

span high or more : leaves oblong-lanceolate, short-acuminate, with obtuse margin,

the upper broadly ovate : calyx narrow, the triangular-ovate sepals about 2 lines long :

petals pale lemon-yellow, not carinate, the midvein not prominent nor glaucous, 4 or 5
lines long.

6. C. laza, Benth. & Hook. Basal leaves loosely spreading, lanceolate, attenu-

ate above, the margin acutish, somewhat purphsh : racemes simple or branched :

pedicels 2 to 8 lines long : sepals about 2 lines long
;
petals orange-yellow, carinate

with a prominent glaucous midvein, scarcely spreading at the apex,

8. C. Falmeri, Watson, Caulescent : leaves not at all mealy nor glaucous,

reddish, lanceolate and acuminate (narrowing gradually from the base to a very sharp

point), 2 inches long by 8 or 9 lines wide at base, the margin obtuse : flowering

stem a span long, red, with scattered broadly triangular-ovate leaves, the lower more
acuminate : racemes few, simple, secund, spreading, somewhat glaucous

;
pedicels

3 to 6 lines long : calyx rather broad ; sepals triangular-ovate, 2 lines long
;
petals

pale yellow, scarcely carinate, the midvein not glaucous, 5 or 6 lines long : carpels 4

lines long, at length somewhat spreading, the styles divergent,— Proc, Amer. Acad,

xiv, 292,

Near San Simeon Bay, Dr. E. Palnur, 1877.

9. C. Lingula, Watson, 1. c. Much like the last. Leaves oblong, acute, 2 or 3

inches long by an inch broad : stems 1| to 2 feet long, the branches of the cyme
short and less spreading

;
pedicels a line long or less : sepals narrower and longer :

carpels 3 lines long, somewhat spreading, the styles straight.

From the same region and collector. The above descriptions and notes upon the different species

are based upon specimens in cultivation at the Botanic Garden of Harvard University.

Page 21 4. 1. AMMANNIA.
1. A. latifolia, Linn.— Ltidtvigia scabriuscula, Kellogg, Proc. Calif. Acad. vii.

78, apparently.

2, A. humilis, Michx. Low : leaves narrowly oblanceolate or somewhat spatu-

late, attenuate into a short petiole : flowers 1 to 3 in each axil, sessile : style very

short.

Yoseniite "Valley {J. G. Lemmon) ; Columbia River, Oregon (J. Howell) ; common in the

Atlantic States and ranging to the West Indies and Central America.

Page 21.5. 2. MYRIOPHYLLUM.
2. M hippuroides, Nutt. Near Prattville, Plumas County, Mrs. Austin.

Page 218. 4. EPILOBIUM.

1. E. spicatum, Lam. Near Humboldt Bay, V. Rattan.

9. E, glaberrimum, Barbey, Washington Territory, Suksdorf.
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11. Xj. xninutuxn, Lindley. Plumas County [Mrs. Austin), aud northward to

Vancouver Island and Lake Athabasca, J. Macoun.

12. E. jucundmn, Gray. Eesenibhng E. paniculatum, but flowers much larger,

and numerous in rather crowded panicles : calyx-tube beyond the ovary more nar-

rowly funnelform and nearly as long as the ovary
;
petals broadly obcordate, deep

purple, half an inch long : anthers short-linear, twice longer : style elongated.—
Proc. Amer. Acad. xii. 57.

Scott Valley, Siskiyou County, abundant, Rev. E. L. Greene.

Page 223. 7. CENOTHERA.

3. (11. Californica, Watson. Stems often 2 feet long from an elongated hori-

zontal rootstock : flowers 1^ to 3 inches in diameter, opening at night, very fragrant,

white to pale pink with yellowish centre : stigma protruded from the bud a day be-

fore the opening of the flower : seeds larger than in CE. alhicaulis and more turgid,

dark brown or more or less mottled. — San Bernardino, W. G. Wright.

8. CE. heterantha, Nutt. Union County, Oregon, Cusick.

15. Qi. strigulosa, Torr. & Gray. Vancouver Island, J. Macoun.

Page 229. 8. GODETIA.

2. Gr. purpurea, "Watson. Santa Inez Mountains, Mrs. E. Cooper.

4. G. albescens, Lindl. Near Chico, Jfrs. J. Bidwell.

6. Gr. quadrivulnera, Spach. Chico {Mrs. Bidwell); McCloud's River, Lemmon.

7. Gr. tenella, Watson. Near Yreka, Greene.

Page 232. 9. CLARKIA.

3. C. elegans, Dougl.— C. Eiseniana, Kellogg, Proc. Calif. Acad. vii. 94.

10. EUCHABIDIUM.
2. E. BreTveri, Gray. Leaves rather thick : flowers an inch long, somewhat

1-sided, the stamens and style declinate ; the small middle lobe of the petal spatu-

late : seeds in one row in each cell.

At Panoche, Fresno County, Gilmorc ; May. Both this genus and Eulobus are referred to

Clarkia by Baillon, Hist. PL vi. 464, 491.

Page 235. 1. MENTZELIA.
M. ASPERA, Linn. In this species, as in the rest of the section, the limb of the calyx is divided

to the base.

6. M. Lindlejo, Torr. & Gray.— M. crocea, Kellogg, Proc. Calif. Acad. vii. 110.

8. M. tricuspis, Gray. Capsule nearly 3-celled by the intruded thin placentae,

an inch long by 3 or 4 lines broad : seeds in 1 row in each cell, flat and horizontal,

not winged, strongly and irregularly rugose, opaque and very minutely tuberculate.

Near San Bernardino, Parry & Lemmon. This species, together with M. hirsuHssima, Watson
(Proc. Amer. Acad. xii. 252), from Angels Island in the Gulf of California, constitute a section

distinct from § Barlonia, characterized by the filaments dilated and bicuspidate above, the terete

tubular style 3-uleft at the summit, and by differences in the capsule and seeds.

Page 239. 1. CUCURBITA.

1. C. perennis, Gray. Point Capitan, Santa Barbara County, MisK S. A.

Plummer. The name " Chili Cojote " belongs rather to a species of Megarrhiza.
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3. C. palmata, Watson. Fruit smooth, 2|- or 3 inches in diameter, fibrous-

fleshy witli thill hard rind.

Page 240. 2. MELOTHRIA.
No species of this genus appears to be found west of New Mexico and Texas. The Californiau

plant referred to belongs to the following genus.

2\ ELATERIUM, Linn.

Flowers dioecious, the male racemose, the female solitary. Calyx and corolla sal-

verform with elongated tube, or in the male flowers sometimes more or less broadly

campanulate. Stamens 1 to 3, united into a slender column, the anthers connate

and the linear cells sigmoid-flexuous. Ovary ovoid, beaked, usually hispid or echi-

nate, and more or less oblique, variously locellate ; ovaries 1, 2, or more in each cell,

erect or ascending. Fruit fleshy, bursting irregularly. Seeds flattened.— Herba-

ceous climbers, with cordate leaves entire or lobed, and slender 2 - 3-cleft tendrils.

A genus of a dozen species or more, chiefly of tropical America.

1. £j. Bigelovii, Watson. Stems very slender, glabrous or nearly so : leaves

thin, roughisli-papillose beneath, hastate-cordate, the middle segment lanceolate,

acute and cuspidate, 1 or 2 inches long, lateral divaricately spreading and 2-lobed,

all entire or obscurely sinuate : male panicle shorter than the leaves, very slender

;

flowers small, less than 2 lines broad : stamens 2 : fruiting pedicel from the same
axil, filiform, | inch long or more : calyx-tube 2 or 3 lines long : ovary oblique,

glabrous, apparently 1-celled and 1-ovuled.— Proc. Amer. Acad. xii. 252.

On the Lower Colorado, Biqdow, Palmer. E. minimum, Watson, 1. c. (Marah minima, Kel-
logg, Proc. Calif. Acad. ii. 18), from Cerros Islands and Cape Saint Lucas, is a second somewhat
similar sj^jccies, with larger flowers, and a strongly echinate h'uit less than half an inch long.

3. MEGARRHIZA.
1. M. Californica, Torr. Leaves usually lobed to the middle, the lobes often

oblong and acuminate : sterile flowers 3 to 8 lines broad on pedicels a half-inch long

or less ; the fertile slightly larger, witli abortive stamens : ovary spuriously 4-6-
celled, the cells 1 - 4-ovuled : fruit bursting by 4 or 6 openings at the apex : seeds

oblong or oblong-obovoid, 9 to 13 lines long.

This supplementary description is drawn from copious specimens received from Mrs. E. F.

Bingham, Bingham's Canon, near Santa Barbara. Respecting other species little further informa-

tion has been obtained. The Spanish children are said to play with the ripe seeds of some .species,

using them as marbles, and call them "Chili Cojotes." A notable peculiarity in the germination

of the seed is described by Dr. Gray in Amer. Journ. Sci. 3 ser. xiv. 21, the cotyledons reniain-

hig at the surface of the ground, within the seedcoat, and by the development of their connate

petioles carrying the plumule and radicle to some distance under tlie soil. The nourishment

stored in the cotyledons is soon transferred to the rapidly enlarging root, and the growth of the

plumule follows from a cleft at the base of the petioles.

Page 242. 1. DATISCA.

1. D. glomerata, Benth. & Hook. The root of this species is collected for use

in medicine, as a bitter tonic, and known as " Durango Koot."

Page 244. 1. MAMILLARIA.

5. M. deserti, Engelm. Mss. " Subglobose or oval, simple, with subcylindric

deeply grooved tubercles : spines 25 to 30, straight, acicular, grayish white, the

larger with reddish tips, 5 to 8 lines long ; 3 or 4 of the inner spines stouter but

shorter, and above these 5 or 6 intermediate ones : flowers about an inch long and

wide ; sepals 20 to 25 in several rows, narrowly lanceolate, aristate, fimbriate
;
petals
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about 20 nearly in a single series, narrowly lanceolate, acuminate, somewhat fimbri-

ate at base, light straw-color turning to purplish at the tips : stigmas 5 or 6, spread-

ing : fruit oval, green, juicy, with obliquely obovate curved brownish pitted seeds.

"At Ivanpah, 30 miles northeast of San Bernardino, in one of the mountain ranges stretching

into the desert, S". B. Parish. Heads 2 to 4 inches high, and 2 to 2^ inches thick ; tubercles

about half an inch long. This and M. Arizonica belong to the M. vivipara group, and may
eventually have to be united with it."— Enyclmann.

Page 247. 3. CEREUS.

2^ C. giganteus, Engelm. " Erect, columnar, simple or with a few erect

branches toward the upper part ; ribs 18 to 21 ; areolae ovate-orbicular, woolly when
young, bearing 12 to 16 exterior slender spines and 4 to 6 much stouter inner ones,

the former | to 1| inches long, the latter 1 to 2^ inches : flowers lateral near the

woolly top of the stem and branches, 3 to 5 inches long and 2 or 3 in diameter, open

day and night: stigmas 14 to 18, slender, greenish yellow: fruit 2^ or 3 inches

long, beset with 30 or 40 small scales, woolly in their axils, bursting irregularly by
3 or 4 valves and dropping the greenish white pulp with its black seeds."— Cact.

Mex. Bound. 42, t. 61, 62, and frontispiece.

Common along the Rio Colorado, on rocky slopes, and eastward through Arizona. "The
woody skeleton consists of long rods, corresponding to sinuses between the ribs, in younger plants

distinct, in older ones connected by a network of fibers and forming a hollow cylinder. The
luscious fruit is an important article of food to the Indians."— Engelmann.

Page 249. 4. OPUNTIA.

9. O. pulchella, Engelm. Near Pyramid Lake, Lemmon.

11. O. echinocarpa, Engelm. & Big. " Leaves 3 or 4 lines long : ovary with

about 20 areolse, very spiny : stigmas 5, spreading."— Engelmann.

1 3". O. Bigelovii, Engelm. " An erect arborescent shrub with a stout trunk,

simple below and there covered only with loosely adhering dead joints, densely

branching above, the ultimate joints subglobose and mostly deciduous : leaves minute,

subulate, only | of a line long : tubercles crowded, short, hemispherical ; spines very

numerous, f to 1 inch long, strongly barbed, covered with yellowish-white glisten-

ing loose slieaths : flowers dirty greenish red, about 2 inches in diameter ; ovary

with 30 to 40 bristly areolae
;

petals spatulate-obovate, obtuse ; stigmas 7 or 8,

green, capitate, erect : fruit with about 50 bristly but not spiny areolae, oval, tough-

fleshy, soon drying, with a very deep umbilicus and small seed-cavity, sterile or with

one or few (rarely numerous) regular thick seeds.— Pacif. E. Eep. iv. 50, t. 1 9,

fig. 1-7.

"Hilly margin of the desert on the east slope of San Bernardino Mountains, but not in the

desert itself (Parr//, Parish), and again on the eastern edge of the desert and into Arizona. In
the latter region 10 to 12 feet high, in California rarely over 4 or 5. The woody skeleton forms
a wide tubular cylinder, closely reticulated, extending only into the largest branches. Seeds
circular, 1^ or 2 lines in diameter and a line thick, with a rather narrow commissural band. A
peculiar feature of this species are the deciduous nearly globular ultimate joints, probably those
of the later summer's growth, which withering adhere to the plant by their barbed spines, or

dropping on the ground strike root or more frequently are driven about and rolled into balls by
the wind, a pest and dread to men and beasts. These deciduous joints remind us of the decidu-
ous branchlets of Taxodium. The leaves are remarkably small for a Cylindopuntia. The paucity
of seeds is also a peculiarity of this curious plant."— Engelmann.

Page 251. 1. MESEMBRYANTHEMUM.
2*. ]V[. COCCineum, Haw. Stems erect from a woody base, with strict rigid

brownish branches : leaves semicylindrical or compressed-triangular, | to 1| inches

long by a line broad, mucronate, pellucid-punctate : flowers terminal, erect, rose-

color or scarlet : calyx broadly turbinate, 3 to 5 lines long : stamens yellow : stig-
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mas 5 : capsule obconical.— Salm-Dyck, Monogr. fasc. iii, t. 33. M. bicolorum,

Curt. Bot. Mag. t. 59.

Point Conception, Santa Barbara County, and elsewhere near the coast, Miss S. A. PlumTner.
A species from the Cape of Good Hope, common in cultivation.

Page 254. 1. HYDROCOTYLE.
2. H. ranunculoides, Linn. f. Sauvies Island, Oregon, J. Howell

Page 256. 4. SANICULA.

2. S. Menziesii, Hook. & Arn. San Bernardino {Parry & Lemmon) ; Los
Angeles, J. C. Nevin.

3. S. Nevadensis, Watson. Near Yreka {E. L. Greene).

5. S. bipinnatifida, Dougl. San Diego (Z). Cleveland); San Bernardino
(Parry h Lemmon) ; Santa Barbara, Mrs. E. Cooper.

5^ S. maritima, Kellogg in herb. Stems stout, a foot high or more : lower
leaves oblong-cordate, usually somewhat broadest above, entire or slightly 3-lobed
and sparingly crenate-dentate ; upper and involucral leaves palmately 3 - 5-parted,

the broad cuneate divisions usually more or less lobed and acutely toothed : pedun-
cles solitary or umbellate, stout, 2 or 3 inches long : involucels of several oblong entire

bracts : flowers sessile, greenish, crowded in hemispherical heads : fruit (immature)
naked at base, awned above with hooked bristles.

Near the coast, about San Francisco or northward. Dr. Kellogg, G. E. Vasey.

6. S. bipinnata, Hook. & Arn. Odor very off"ensive.

7. S. tuberosa, Torr. Sweetwater, San Diego County, B. Cleveland.

Page 257. 5. DEWEYA.
2. D. Hartwegi, Gray. Auburn, Placer County, Mrs. M. E. P. Ames.

Page 260. , U. BERULA.
1. B. angustifolia, Koch. Los Angeles, Pev. J. C. Nevin.

Page 262. 15. GLYCOSMA.
3. G-. Eolanderi, Gray. Plumas County, Mrs. Austin.

Page 264. 18. LIGUSTICUM.

1. L. apiifolium, var. (1) minus, Gray. Mounts Shasta and Stanford, Hooker
& Gray.

19. SELINUM.

2. S. capitellatuiu, Benth. & Hook. Butte County, Mrs. J. Bidwell.

Page 267. 21. CYMOPTERUS.
5. C. (?) NevadensiS, Gray. On Mount Dana, J. G. Lemmon. In nearly

mature fruit, sufficient to show that the plant is not a Cymopterus. It is nearly

allied to some Eocky Mountain species that have been referred with uncertainty to

Seseli.

Page 269. 22. PEUCEDANUM.
2". p. farinosum, Geyer. Fruit glabrous, oblong-elliptic, nearly sessile, 3 lines

long.— Sierra Valley, Plumas County {Lemmon, Miss S. A. Phimmer), and north-

ward to Washington Territory. Appearing in early spring.

/
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4*. P. Hallii, Watson. Near Yreka {Greene) ; Plumas County, Mrs. Austin.

9. P. dasycarpum, Torr. & Gray. Klickitat County, Washington Territory

(J. Howell) ; Humboldt County
{
V. Rattan) ; San Diego County, D. Cleveland.

Page 272. 25. DAUCUS.
1. D. pusilla, Michx. Sometimes used as a remedy for the poison of rattle-

snakes under the name of " Yerba de la Bibora " ; Schumacher.

26. CAUCALIS.

2. C. microcarpa, Hook. & Arn. Near Yreka, Greene.

Page 273. 1. ARALIA.

1. A. Califomica, Watson. Fruit pulpy, oblong-obovate to subglobose, ob-

scurely 5-sided, 2^ lines long, dark purple.— Humboldt County, occasional on
streambanks

(
V. Rattan) ; Santa Lucia Mountains, Palmer.

Page 274. 1. CORNUS.

2. C. Nuttallii, Audub. San Bernardino Mountains, Parry.

3. C. sessilis, Torr. Fruit blue-black, with a bloom, 6 lines long ; walls of the

stone cellular and resinous.— Mad River, Humboldt Couuty, Rattan.

6. C. glabrata, Benth. Chico, Butte County {Mrs. J. Bidwell) ; Yreka, E. L.

Greene^ who describes the fruit as blue when ripe.

Page 276. 2. GARRYA.
2. Qe. Fremontii, Torr. Leaves ovate to oblong or oblong-obovate, acute at

each end or obtuse and mucronate above, 1 to 3| inches long. — Plumas County
{Mrs. Austin) ; Cascade Mountains, Linn County, Oregon, W. C. Cusick.

Page 278. 3. LINN-EA.

1. L. borealis, Gronov., var. longiflora, Torr. "Butterfly Valley, Plumas
County {Mrs. Austin) ; Scott Mountains, Siskiyou County {Greene) ; Humboldt
County, south of Trinity River, V, Rattan.

Page 280. 5. LONICERA.
1'. L. Ciliosa, Poir. Trailing or climbing : leaves ovate to oblong, glaucous

beneath, ciliate, shortly petiolate, the upper connate-perfoliate, 1^ to nearly 4 inches

long : flowers in approximate whorls or in a single often sessile whorl, scarlet, 1 to

1| inches long; corolla somewhat hairy or glabrous, gibbously inflated above the

narrow base, slightly bilabiate.— Torr. & Gray, Fl. ii. 5. Caprifolium occidentale,

Lindl. Bot. Reg. t. 1457. L. occidentale, Hook. Fl. Bor.-Am. i. 282.

San Francisco Mountains, Arizona (Palmer) ; near Chico {Mrs. J. Bidwell) ; Humbug Moun-
tains, near Yreka [Greene) ; Humboldt County (Rattan) ; northward to British Columbia.

Page 282. 2. KELLOGGIA.
1. "EL. galioides, Torr. On Salmon River, Washington Territory, W. C. Suhs-

dorf. Leaves lanceolate to linear : flowers " pale rose-color."

Page 283. 3. GALIUM.
1. Gr. Califomicum, Hook. & Arn. Stems low and veiy slender, from peren-

nial running rootstocks : fruit glabrous or more or less hirsute, on stout reflexed pedi-

cels a line long or less.



ADDITIONS AND CORRECTIONS TO VOL. I. 453

G. ANGULOSUM, Gray, Proc. Amer. Acad. xi. 74, from Guadalupe Island (Palmer), is a simi-

lar hispid species, but woody at base, the stout stems and branches prominently 5 - 7-angled :

leaves numerous, narrowly oblong, 3 or 4 lines long, 5 to 7 in a whorl : floweis greenish white,
solitary and terminal : ovary smooth on a short erect or arcuate pedicel.

2. Gr. Nuttallii, Gray. Stems usually slender and elongated, retrorsely hispid

or glabrous, often naked at base : leaves usually small (1 to 3 lines long), linear to

oblong, in fours, rather thin : flowers polygamo-dioecious, the sterile cymose, the

fertile solitary : fruit smooth, nearly 1 1 lines broad, on erect or arcuate pedicels

about a Hue long.

In the Coast Ranges from San Francisco to San Diego. Confounded in the former description

with specimens of the following, which had not been supposed to belong to the Relbunium section.

2'. (8.) Gr. Bolanderi, Gray, Usually stouter, from a thick woody rootstock,

often smooth or nearly so : leaves usually larger (3 to 6 lines long), rather thick :

fruit white, on slender rettexed or arcuate pedicels 2 to 4 lines long.— G. margari-

coccum, Gray, Proc. Amer. Acad. xiii. 371, the fertile form.

In the Sierra Nevada, from the Yosemite to SieiTa County ; apparently also from Lake and
Humboldt Counties

(
Torrey, Rattan), and San Bernardino Mountains, Parry & Lemvwn, n. 152.

Originally described from sterile specimens. G. pubetis also probably belongs to this group.

Page 287. 2. PLECTRITIS.

2. P. macrocera, Torr. & Gray. Fort Bidwell, Modoc County, Dr. W.
Matthews.

Page 291. Insert in Key to the Genera :
—

20*. Townsendia. Low short-stemmed biennials. Akenes flattened, with subthickened mar-
gins, villous. Pappus a single series of scabrous bristles thickened toward the base.

Otherwise as Aster.

102*. Crocidium. Involucre a single row of equal scales. Receptacle conical. Pappus capil-

lary, none in the ray. Radical leaves rosulate, cauline alternate.

106. Centaurea. Involucre naked. Akenes compressed. Pappus of numerous bristles.

106*. Carbenia. Involucre within broad foliaceous bracts. Akenes terete, striate. Pappus of

10 outer and 10 shorter inner awn-like bristles.

107*. Trixis. Involucre of 5 to 10 erect equal scales in one row, and an outer irregular series of

foliaceous bracts.

108*. Cichorium (before Microseris). Flowers blue, sessile, axillary. Akenes obscurely stri-

ate. Pappus of short chatfy scales. Erect, leafy and branching.

Page 300. 3. BRICKELLIA.

5. B. G-reenei, Gray. Very viscidly pubescent, 1 to 1^ feet high, the stems

leafy throughout : leaves thinnish, ovate, obtuse, somewhat truncate at base, very

shortly petioled, unequally serrate at the sides, 9 to 12 lines long or more; those

upon the branches more oblong and subentire, half as long : heads solitary, sessile at

the ends of the branches, many-flowered, 7 to 9 lines long ; involucral scales linear,

acuminate, nearly glabrous, the outer lanceolate : akenes minutely hairy on the angles

above.— Proc. Amer. Acad. xii. 58.

On the South Fork of Scott River, Siskiyou County, Rev. E. L. Greene, August, 1876.

6. B. linifolia, Eaton. Minutely glandular-puberulent, 6 to 16 inches high,

with narrowly elliptic-lanceolate acute entire sessile leaves |^ to 1 inch long : heads

terminal on the slender sparingly leafy branches, many-flowered, 5 to 9 lines long

;

involucral scales linear, acute, the outer ovate : akenes minutely hispid. — Bot. King
Exp. 137, t. 15.

Yosemite Valley {J. G. Lemmon); Utah and Northern Arizona.

Page 301. 4. ADENOSTYLES.

1. A. Nardosmia, Gray. Klickitat County, Washington Territory, Suksdorf.
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rage 311. 16. APLOPAPPUS.

1 . A. squarrosus, Hook. & Arn. Abundant near San Diego {D. Cleveland)

;

Monterey, Hooker & Gray.

3*. A. Stenophyllus, Gray. Depressed, cespitose, from a woody caiidex, 2 to 4

inches high, puberulent : leaves numerous, linear-subulate to filiform, ^ to 1 inch

long or more, a line wide or less, entire : flowering stems scape-like, 1 -flowered :

heads small ; involucre glandular-puberulent, of few linear-lanceolate acute scales in

2 nearly equal series, 3 or 4 lines long : rays 9 to 12, bright yellow : akenes oblong-

linear, soft-villous : pappus white, somewhat rigid.— Torr. Bot. Wilkes Exp. 347.

Lassen County (Lemmon); and northward to Washington Territory and Idaho.

4. A. apargioides, Gray. San Bernardino Mountains, Parry.

5\ A. racemosus, Torr. Herbaceous, soft-villous becoming more or less gla-

brate, the erect rigid nearly simple stems a foot high or more, from a thick rootstock :

lower leaves narrowly oblanceolate and petiolate, 4 or 5 inches long, the cauline nar-

rowly lanceolate, sessile with clasping base, rather coarsely spinulose-serrate or the

upper entire : branches few and short (an inch long), erect, bearing usually a single

large head : involucre hemispherical, not bracteate, of numerous appressed subulate

acute herbaceously tipped scales, much shorter than the pappus : rays 15 to 20, pale

yellow : akenes densely silky : pappus rigid, becoming reddish.— Hoviopappus

racemosus, Nutt. in Trans. Amer. Phil. Soc. 2 ser. vii. 332. Pyrrocoma racemosa,

Torr. & Gray, Fl. ii. 244.

Scott Valley, Siskiyou County {E. L. Greene) ; Willamette River, Oregon, Nuttall.

7'. A. laricifolius, Gray. A shrub a foot high or less, fastigiately much
branched, glabrous and resinous : leaves numerous, narrowly linear-oblanceolate,

3 to 8 lines long by less than a line broad, entire, strongly resinous-punctate and
at length glutinous : heads corymbose at the ends of the branches, on leafy-bracted

branchlets, 4 lines long, narrow ; involucral bracts few, in 2 series, linear, acute or

obtusish, scariously margined, about 2 lines long : rays 4 to 6, oblong, conspicuous :

disk-flowers about 1 2 : akenes pubescent.— PI. Wright, ii. 80.

On the Mohave River (Palmer) ; through Arizona and New Mexico.

11*. A. G-reenei, Gray, ined. Woody at base, a foot high or less, glabrous and
minutely resinous-puberulent ; branches reddish brown below, leafy : leaves oblanceo-

late, abruptly acute or mucronate, |^ to 1 inch long, bright green : heads few in close

corymbs or solitary, narrow, 5 to 8 lines long ; involucre equalling or a little shorter

than the disk, of lax long-linear acuminate scales, mostly with the tip or upper half

thin-herbaceous and spreading: rays 3 to 7, large; disk-flowers 13 to 16: style-

branches usually much exserted.

Scott Mountains, at 9, 000 feet altitude (Eev. E. L. Greejie) ; Union County, Oregon, Cusick.

Page 315. 17. BIGELOVIA.
3*. B. brachylepis, Gray in herb. Nearly allied to B. Cooperi; shrubby,

about a foot high, resinous-punctate and glutinous, the thick linear-filiform leaves

2 to 8 lines long, with smaller ones upon the branchlets and fascicled in the axils :

heads somewhat larger, 3 to 5 lines long, 8- 12-flowered ; involucre similar : akenes

linear, twice longer (2 lines long), with fewer ribs : style-appendages longer, linear.

Poti'ero (Z>. Cleveland) and Larken's Station, San Diego Mountains, Palmer.

7. B. teretifolia, Gray. Cuyumaca Mountains (Palmer) ; San Bernardino

Mountains, Parry.

8. B. paniculata, Gray. Desert washes, base of San Bernardino Mountains

(Parry) ; Union Pass, Arizona, Palmer.
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9. B. graveolens, var. glabrata, Gray. Low grounds near the sea, 12 miles
south of kSauta Barbara, Mrs. Eiwood Cooper. This species, where prevalent, is often
known as " Eahbit liush."

Page 321. 20\ TOWNSENDIA, Hook.

Dwarf acaulescent or depressed-branching annuals or perennials, with linear or

spatulate entire leaves, and large heads of whitish or rose-colored flowers. Pappus
a single series of unequal rigid scabrous bristles' thickened or dilated toward the

base. Akenes villous, strongly compressed, with somewhat thickened margins.

Otherwise nearly as Aster.

Seventeen species are known, confined chiefly to the Rocky Mountain region, only the follow-
ing approaching the borders of CaUfornia.

1. T. SCapigera, Eaton. Biennial, finely hoary-pubescent : leaves radical, broadly
spatulate, obtuse or emarginate, an inch or two long : stems several, simple, scape-
like, 2 to 4 inches high, 1 - 2-bracted : heads solitary, an inch broad or more, the
pinkish ray flowers twice longer than the herbaceous hairy oblong-lanceolate involu-
cral scales : pappus of the ray slightly shorter than that of the disk. — Bot. Kin^^
Exp. 145, t. 17.

Modoc County, Fort Bidwell {Mrs. Austin) ; hillsides, Northern Nevada, Watson, Wheeler,
LemnKya. Flowering in early spring.

T. FLORiFER, Gray, Ms. A similar species, with numerous stems from an annual root, often
branching, leafy, subdecumbent, 4 to 8 inches high, white villous-pubescent : leaves narrowly
oblanceolate, acute, long-petiolate : involucre 4 or 5 lines long, the linear acuminate bracts nearly
equal.

—

Erigeron (;f) fiorifer. Hook. Fi. Bor.-Am. ii. 20. Aplopnppus fiorifer, Hook. & Arn.
Bot. Beechey, 351. Stenotus florifcr, Torr. & Gray, Fl. ii. 238. T. strigosa,' Gra.y, Bot. Wilkes
Exp. 344, not Nutt. Baker City, Oregon (Nevius) ; Union County, Oregon (Cusick), and north-
ward to the British boundary, Douglas, Wyeth, Lyall, etc.

Page 322. 21. ASTEB.

4. A. Shastensis, Gray. Siskiyou Mountains, E. L. Greene ; a rayless form.

14. A. Andersonii, Gray. Foot of Mount Whitney (Botkrock) ; Mount Shasta,

Hooker &, Gray.

15. A. divaricatus, Nutt.

—

A. tenue, Kellogg, Proc. Calif. Acad. vii. 114.

Apparently a form of this species with reduced heads.

Page 328. 23. ERIGERON.
7. E. Bloomeri, Gray. Near Yreka, E. L. Greene.

8. E. ochroleucum, Nutt. The flowers are reported as "golden yellow"
(Oregon, Nevius) and " bright yellow " (Eraser River, Macoun).

ll^ Erigeron decumbens, Nutt. " Between E. corymbosum and E.foliosum,
but with the involucre of the former : stems numerous from a slender rootstock, a
span or more high, spreading or ascending from the base, leafy, bearing few or some-
times solitary short-peduncled heads ; leaves all linear (lower 4 or 5 inches long, 2

lines wide) : rays mostly fewer than in E. corymbosum and white or purple-tinged :

outer pappus obscure. — Proc. Am. Phil. Soc. 2. ser. vii. 309 ; Torr. & Gray, El.

ii. 178."— Z)n Gray.

Plumas County, on Mount Dyer (Mrs. Austin) ; Sierra County (Lemmon) ; also in Oregon.

13". E. miser, Gray. Very like E. supplex : stems bearing 1 to 5 smaller

corymbose heads : iuvolucral scales narrowly subulate, unequal, puberulent, about 2

lines long : rays none : akenes hirsute, 2-nerved : outer pappus manifest, bristly.—
Proc. Amer. Acad. xiii. 372.

Crevices of rocks near Douuer Lake (Oreene); on Mt. Stanford, Kellogg, Leintnon, Hookerk Gray.
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Page 332. 25. BACCHARIS.

1'. B. salicina, Torr. & Gray. Woody at base, erect, 6 to 8 feet high, smooth,

not glutinous or sparingly so, much branched ; branches suberect, angled : leaves

thick, oblanceolate to linear-oblanceolate, entire or coarsely few-toothed, acute or

acutish or sometimes obtuse, 1 or 2 inches long, the broader 3-nerved from near the

narrow base : heads numerous, mostly sessile, solitary or clustered : involucre ovate-

cylindrical, 2 lines long in the male heads and the pubescent oblong subrigid scales

obtuse, 3 lines long in fertile heads with the inner scales narrow : pappus very

minutely scabrous.— Flora, ii. 258; Rothrock, Bot. Wheeler Exp. 156. £. salid-

folia, Nutt. Trans, Amer. Phil. Soc. vii. 337.

San Diego Mountains (Z>. Cleveland) ; Carisso Creek and Colorado Valley {Newberry), and east-

ward to Soutliern Utah, Colorado and New Mexico.

2, B. Douglasii, DC. At Hot Springs, Kern County, Rothrock.

5'. B. Fluxnmeree, Gray. Herbaceous, tomentose-pubescent, 2 or 3 feet high,

with spreading branches and subcymose inflorescence : leaves, not glutinous : leaves

rather thin, linear-oblong, acute or acutish, an inch long, acutely serrate the whole
length, obscurely 3-nerved : heads ovate, mostly short-pedicellate, 2 or 3 lines long,

the linear-lanceolate submembranous scales acute or acuminate : pappus rather rigid,

scabrous, a little exceeding the corolla and style.— Proc. Amer. Acad. xv. 48.

In wet sand near running water, Glen Loch ravine, 15 miles west of Santa Barbara, Miss S. A.
Flummer, J. G. Lemmon.

Some apparently undescribed species occur in the San Bernardino region and near Los Angeles,

of which Mler material is needed.

Page 337. 31. STYLOCLINE.

1. S. gnaphaloides, Nutt. Near San Diego (Z>. Cleveland) ; San Bernardino

Desert, Farry.

3. S. filaginea, Gray. San Bernardino County, Parry & Lemmon.

32. EVAX.
1. E. caulescens, Gray. Sometimes much reduced and very shortly caules-

cent, which form appears to be what is described as Stylocline acaule by Kellogg,

Proc. Calif. Acad. vii. 112.

Page 342. 36. GNAPHALIUM.
4. Gf-. ramosissimum, Nutt. Santa Barbara, Mrs. Elwood Cooper.

6. Gr. purpureum, Linn. San Diego, a very small form, D. Cleveland.

Page 347. 43. KUDBECKIA.

2. R. OCCidentaliS, Nutt. Sierra Nevada, above Chico, Mrs. J. BidweU.

Page 350. 45. WYETHIA.
6. W. amplezicaulis, Nutt. Trinity County, south of Trinity River, asso-

ciated with W. angustifolia. Collected by V. Rattan.

Page 351. 47. ENCELIA.

2. E. farinosa, Gray. Near San Bernardino, aS'. B. Parish.

Page 353. 49. HELIANTHUS.
4. H. exilis, Gray. Siskiyou County, E. L. Greene.
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Page 356. 52. LEPTOSYNE.

4. L. maritima, Gray. — Coreopsis maritima, Benth. & Hook. ; Hook. f. Bot.

Mag. t. 6241.

Page 360. 56. HEMIZONELLA.

Disk flowers occasionally as many as four.

3. H. minima, Gray. Camp Bidwell, Modoc County Dr. Matthews.

Page 365. 57. HEMIZONIA.

13. H. Fremontii, Gray. Near Chico, Mrs. J. Bidwell.

15. H. mollis, Gray. Flowers varying to yellow : Yosemite Valley, Lemmon.

19. H. plumosa. Gray. Five feet high or more : flowers whitish. Sandwaste
of creek near Grayson, opposite Stockton, Lemmon.

Page 378. 68. ACTINOLEPIS.

1. A. coronaria, Gray. San Diego, rare, D. Cleveland.

3. A. mutica, Gray. — Kellogg, Proc. Calif. Acad. vii. 131. Abundant near
San Diego, I). Clevelaiid.

Page 384. . 71. LASTHENIA.

1. L. glabrata, Lindl. Near San Diego, D. Cleveland.

Page 386. 74. HULSEA.
2. H. heterochroma, Gray. On Mount Grayback, near San Bernardino,

Lemmon.

4". H. Panyi, Gray. Low (6 inches high) with leaves mostly radical, white

floccose-tomentose, broadly spatulate, obtuse, deeply toothed, 2 inches long : stems

simple or sparingly branched at base, somewhat glandular-villous, bearing a few
scattered linear leaves : heads solitary, half an inch long ; involucre glandular-

pubescent, the broadly linear scales about equalling the disk : rays purple or purplish,

scarcely exceeding the disk : pappus scales oblong, nearly equal, somewhat lacerate.

— Proc. Amer. Acad. xii. 59.

Bear Valley, headwaters of the Mohave River, Parry.

5. H. nana, Gray. Top of Mount Grayback, San Bernardino County {Lemmon)

;

Siskiyou County (Greene); Union County, Oregon (W. C. Gusick) ; Mount Paddo,

Washington Territory, Suksdorff.

6. H. vestita, Gray. Near summit of San Jacinto Mountains, San Diego

County, S. B. Parish.

Page 388. 76. PALAFOXIA.

1. P. linearis, Lag. San Bernardino Mountains, aS'. B. Parish.

Page 391. 77. CH-aiNACTIS.

11'. C. SUfFrutescens, Gray Ms. "About a foot high, much branched from

a shrubby base, densely white-tomentose : leaves once or twice pinnately parted into

a few linear entire divisions : heads solitary on long naked glabrate peduncles, rather

large (f to nearly 1 inch high) : pappus of 10 or 12 equal scales, which nearly equal

the apparently white corolla."

Rocky banks of the Sacramento River, below Strawberry Valley, J. G. Lemmon.
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Page 396. 84. PERITYLE.

3, P. Acmella, Gray. This species has been identified by Mr. Hemsley with

P. microglossa, Benth. Bot. Sulph. 119, which name is the older.

Page 399. 88. PECTIS.

1. P. papposa, Gray. Rattlesnake Island, harbor of San Diego, W. J. Fisher.

— Kellogg, Froc. Calif. Acad. vii. 162.

Page 404. 94. ARTEMISIA.

6. A. dracunculoides, Pursh, Near Santa Barbara, Mrs. Elwood Cooper.

Page 407. 98. TETRADYMIA.
1'. T. comosa, Gray. Three or four feet high, with erect branches and branch-

lets, white-woolly : leaves scattered, linear, flat, often an inch long or more, cuspi-

date-mncronate, deciduous or becoming spinose and persistent ; axillary fascicles

wanting : heads in terminal corymbose cymelets : involucral scales scarcely mar-

gined : otherwise nearly as T. spinosa. — Proc. Amer. Acad. xii. 60.

From San Diego Coxxniy (^Cleveland, Palmer) to San Beniardino {Parry & Lemmoii, Parish) amd
the Mohave region {Palmer), ami Northwestern Nevada, Lemmon.

Page 415. 102. ARNICA.

4. A. latifolia, Bong. Yosemite Valley, ravine near Vernal Fall, Hooker &
Gray.

4'. A. viscosa, Gray. Very viscid-pubescent : stems about a foot high, branched

above or to the base : leaves all sessile, rather numerous, an inch long or less, ovate-

oblong, or the upper narrowly oblong, entire : heads small, shortly peduncled, ray-

less, rather few-flowered : involucre about 4 lines long, the pale disk a half longer

or more : akenes somewhat glandular-hispid. — Proc. Amer. Acad. xiii. 374.

Mount Shasta, at 8,000 feet altitude, Hooker & Gray.

A. AMPLEXiCAULis, Nutt., is another species of this group, found in the Cohirabia Valley and
perhaps reaching Northern California. It resembles A. latijolia, but with about 6 pairs of ovate

or oblong-ovate leaves, all sessile and clasping, coarsely toothed, usually exceeding the interuodes.

Page 416. 102». CROCIDIUM, Hook.

Heads many-flowered, with pistillate rays ; flowers all fertile. Involucre hemi-

spherical, naked, of a single series of nearly equal thin-herbaceous lanceolate scales.

Receptacle conical, naked. Rays elongated, entire ; disk-corollas tubular with cam-

panulate 5-cleft limb. Style-branches short, flattened, broad above with triangular

pubescent appendages. Akenes oblong, obscurely 5-angled, covered with thick hya-

line hairs or papillae. Pappus none .in the ray, in the disk of white barbellate

capillary bristles.— Annual herb, with simple stems from the base, floccose-wooUy

or glabrate : radical leaves rosulate, spatulate, the cauUne scattered and linear : head

solitary ; flowers yellow. A single species.

1. C. multicaule, Hook. Stems several, ascending, 2 to 10 inches high, naked
above : radical leaves |^ to 2 inches long, sparingly toothed : flowers bright yellow,

the involucre
1 J to 3 lines long, about equalling the disk, the ray twice longer.—

Fl. Bor.-Am. i. 335, t. 118.

Surprise Vallej', Plumas County {Lemmon) ; Lassen County (Mrs. Austin) ; Modoc County
{Matthews); Siskiyou County {Greene); northward to British Coluuilaia. Flowering April to June.
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Page 420. 104. CNICUS.

1 2. C. carlinoides, Schrank. At end read— Cirsium scariosum, Nutt.

Page 421. 106». CARBENIA, Adans. Blessed Thistle.

Head many-flowered ; outer row of flowers sterile, the disk perfect. Involucre

ovoid-globose, the outer scales broad and foliaceous, spinose-dentate, the inner (2 or 3

rows) subcoriaceous, appressed, with a spreading spiny and spinose-dentate apex.

Eeceptacle flat, very bristly. Akenes subterete-oblong, about 20-striate, Avith a cre-

nate-dentate crown and large lateral scar. Pappus of about 20 bristles in 2 series,

united in a deciduous ring, the outer rigid and awn-like, the inner small, slender

and fimbriolate.— A low branching pilose annual, with alternate sinuate-pinnatifld

leaves, the lobes and teeth spinose. Heads large, terminal, witli yellow flowers.

A single species, of southern Europe and adjacent Africa, naturalized in western South America
and Mexico, and sparingly in the United States.

1. C. benedicta, Adans. A foot high or more, leafy, somewhat viscid : akenes

very thick, 4 lines long, with conspicuous crown ; bristles of outer pappus alternate

with its teeth, terete, flattened and flexible at base. — Ciiicus henedictiis, Linn.

;

Eeichenb. Icon. Fl. Germ, xv, t. 748.

Near Healdsburg, common, V. Rattan.

Page 422. 107". TRIXIS, P. Browne.

Heads several -many -flowered; flowers all perfect. Involucre cylindrical, of an

inner series of 5 to 10 erect equal scales and an outer more or less irregular series of

foliaceous bracts. Eeceptacle small, naked or pilose. Corolla bilabiate, outer lip

3-toothed, often longer in the outer flowers, the inner narrow and 2-parted or 2-cleft.

Anthers sagittate and caudate at base. Achenia oblong or linear, subterete, 5-costate,

usually papillose-scabrous. Pappus of numerous slender roughish bristles in 2 or 3

rows. — Herbs or shrubs, more or less pubescent or viscid, with alternate leaves,

usually corymbosely paniculate inflorescence, and yellow or whitish flowers.

About 30 species are known, of tropical and subtropical America, from the southern border of

the United States and the West Indies to Buenos Ayres and Chili. Two Mexican species are

fonnd in the Rio Grande region.

1. T. suffiniticosa. A low much-branched shrub, minutely glandular-puberu-

lent : leaves lanceolate, attenuate at base, acute or acuminate, entire or rarely sparingly

denticulate, | to 2^ inches long : heads corymbose or solitary at the ends of the

branches, on stout peduncles : bracts (about 5) variable, narrowly lanceolate to ovate,

3 to 5 lines long ; scales 10, subherbaceous, linear, acute or acutish, 6 lines long,

strongly gibbous-thickened at base, shorter than the bright yellow flowers.

On the White Water River, eastern side of the San Bernardino Mountains (Parry k Lemmon)
;

Tantillas Mountains (Pabiier) ; Tucson, Arizona (Palnur) ; Camp Grant, Arizona, E. L. Greene.

Described by Dr. Palmer as " a showy bushy plant with a strong scent of wormwood."

Page 423. 108». CICHORIUM, Tourn. Chicory.

Heads several-flowered. Involucre of 8 to 10 equal erect inner scales in one row,

subcoriaceous, at length concave at base and receiving the outer akenes, and sur-

rounded at base by a few shorter unequal scales. Eeceptacle flattish, naked or

nearly so. Akenes oblong, turgid, obscurely striate. Pappus of numerous short

chafly scales in 2 or 3 rows.— Erect branching biennial or perennial herbs, with
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rather rigid branches, alternate pinnatifid or coarsely toothed leaves, and sessile axil-

lary and terminal heads of blue flowers.

Two or three species are known, natives of the Old World. C. Endivia, Linn., Endive or
Garden Succory, is often cultivated as a salad.

I. C. Intybus, Linn. Perennial, with a deep thickened root, 2 or 3 feet high,

pubescent below or glabrous : leaves runcinate, the upper suiall, narrow, subentire :

head in flower an inch broad or more.

Santa Barbara (Miss S. A. Plummer) ; native of Europe, widely naturalized in temperate and
tropical regions. The root is extensively used as a substitute for coflfee, or for its adulteration.

Page 435. 116. MALACOTHRIX.

II. M. platyphylla, Gi-ay. Beaver Dam, Northern Arizona, /*a?7wer. Akenes
2 lines long, ash-colored, corky, striate-cylindric, truncate and pitted at the summit.

Page 442. 124. SONCHUS.

1. S. oleraceus, Linn. Santa Barbara (Mrs. Cooper) ; San Diego, Cleveland.

Page 445. 2. NEMACLADUS.
1'. N. longifloms, Gray. Slender branching annual, 3 to 6 inches high, with

habit of N. ramosisdmus ; leaves hoary-pubescent : calyx 5-parted, free from and
much shorter than the narrow oblong compressed capsule, its lobes equal : corolla

tubular, strictly gamopetalous, 3 lines long, 3 or 4 times longer than the calyx : fila-

ments more united : capsule 2 lines long, 2-valved to the base : seeds short-oval.—
Proc. Amer. Acad. xii. 60.

San Diego and San Bernardino Counties, Wallace, Parry & Lemmon, Clevelaiid. This second
species reciuires a modification of the generic character, especially as respects the adnation of the

calyx to the ovary and the charactera of the capsule.

Pape446. 1. GITHOPSIS.

1. G-. specularioides, Nutt. Plumas County, Mrs. Ames, Mrs. Atistin.

Page 451. 1. VACCINIUM.

3*. V. csespitosum, Michx. Dwarf and cespitose, 3 to 6 inches high, branches

not angled : leaves obovate to cuneate-oblong, obtuse or rarely acutish, closely serru-

late, bright green both sides, reticulately veined, 3 to 9 lines long : corolla ovate or

ovate-oblong: berry glaucous-blue, sweet.— Hook. Fl. Bor.-Am. ii. 33, t. 126, and
Bot. Mag. t. 3429.

Var. arbuscula, Gray. About a foot high, with rather broader and thicker

leaves.— Syn. Fl. ii. 24.

Plumas County [Mrs. Austin) ; Mount Shasta (Hooker & Gray) ; Simcoe Mountains, Oregon
(Howell) ; the variety only. The species ranges in several forms from Alaska and Hudson's Bay
to California, Utah and Colorado, and the northern border States.

Page 452. 3. ARCTOSTAPHYLOS.

The Californian species of this genus are thus rearranged by Dr. Gray in the

Synoptical Flora of North America.

§ 1. Drupe smooth, mealy : nutlets separate or separable, or irregularly coales-

cent.— UvA-URSi.

« Depressedtrailing or creeping, green, glabrous or puberulent : flowers 2 lines

long, in small simple clusters : ovary and reddish fruit glabrous.

1. A. Uva-iirsi, Spreng. Not yet detected in California.
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2. A. Nevadensis, Gray, 1. c. 27. Branches rising from a few inches to a foot

high from rigid procumbent main stems : leaves thick, obovate or oval to oblanceo-

late, cuspidate-mucronate, abruptly jjetioled, an inch long or less.— A. Californica,

Hort. Edinb. ; Garden, xv. 105]

In the Sierra Nevada from Mount Dana northward to Washington Territory, Suksdorff. Men-
tioned under A. pungens as the Small Manzanlta.

* * Erect low shrubs, with mostly clustered short racemes or spikes : flowers 1

or 2 lines long : leaves ^ to \ inch long.

3. A. pumila, Nutt., and 4. A. nummularia, Gray.

5. A. Hookeri, Don. A foot or two high, diffuse, puberulent or glabrate

:

leaves green, ovate or oval, cuspidately mucronate or acuminate, sometimes spinu-

lose-denticulate, slender-petioled : fruit glabrous, 2 lines in diameter, reddish.

Coast Kanges, Monterey to Sonoma County. Most of the synonymy cited under A. jningens is

to be refeiTed to this species.

* * * Erect shnibs or low trees, with short clustered racemes : floivers 3 or 4
lines long, and yellowish drupes 4 or 5 in diameter: leaves Ito 3 inches long.

6. A. Andersonii, Gray, and 7. A. tomentosa, Dougl.

8. A. pungens, HBK. Glabrous or minutely tomentose-pubescent, 3 to 20 feet

high : leaves tliick and rigid, green or glaucescent, oblong-lanceolate to round-ovate,

iisually mucronate-cuspidate, entire, obtuse or rounded at base, slender-petioled :

pedicels glabrous : drupes smooth and glabrous : nutlets thick-walled, carinate or

thickened on the back, sometimes hrmly coalescent. — Nov. Gen. iii. 278, t. 259;
Hook. Bot. Mag. t. 2937 ; Lindl. Bot. Reg. xxx, t. 17 ; Torr. in Emory's Rep. t. 7.

Var. platyphylla, Gray. Leaves pale or glaucescent, usually blunt, oblong to

orbicular, 1 or 2 inches long.

From San Diego to Oregon and eastward to Utah and Mexico. The variety is the Californian

and more northern form, and the common Manzanita.

§ 2. Drupe tiot warty, ovoid-globose, with thin pulj) and a thick solid woody or

bony 1 - 6-celled nut.— Xylococcus.

9. A. glauca, Lindl., and 10. A. bicolor, Gray.

11. A. Cleveland!, Gray. More pubescent : leaves sessile, narrower, acumi-

nate, the margins more revolute : inflorescence leafy : bracts and sepals acute : corolla

4 lines long, equalled by the pedicels : fruit unknown. — Proc. Amer. Acad. xii. 61.

Potrero, San Diego County, D. Cleveland. Flowering in September.

§ 3. — CoMAROSTAPHYLis. 12. A. polifolla, HBK.

Page 455. 5. LEUCOTHOE.

1. L. Davisiae, Torr. Seeds pendulous, oblong, flat, the thin reticulated coat

much larger than the oval nucleus, and its margin densely fimbriate with clavate-

oblong hair-like cells. — Gray, Syn. Fl. ii. 34.

Page 456. 7. BRYANTHUS.

1. B. Breweri, Gray. Mount San Bernardino, at 12,000 feet, W. G. Wright.

Page 458. 10. RHODODENDRON.

1. R. Californicum, Hook. Found by Rattan 16 feet high or more.

Page 461. 15. ALLOTROPA.

1 . A. virgata, Torr. & Gray, In spruce forests near the Trinity River, Rattan.
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Page 463. 19. PLEURICOSPORA.

1. P. fimbriolata, Gray. Plumas County [Mrs. Austin) ; Mount Shasta, Lem-
mon.

20. NEWBERRYA.
Sepals 2 or 4, linear. Corolla tube villous within, as well as the filaments and

style. Teeth of hypogynous disk deflexed between the stamens. — Gray, Proc.

Amer. Acad. xv. 44.

1. N. congesta, Torr. Flowers densely cymosely crowded : corolla-lobes ovate,

one-third the length of the suburceolate cylindrical tube : filaments equalling the

slender style ; anthers narrowly oblong, dehiscing by a slit close to the connective.

— Gray, 1. c.

In spruce forests on the North Fork of Mad River, Humboldt County {Rattan) ; DesChutes
Valley, Oregon, Newberry.

2. N. spicata, Gray, 1. c. Cauline scales narrowly oblong, acutish, more fim-

briate-erose : flowers spicately crowded : corolla more campauulate, the oblong lobes

a half shorter than the tube : filaments shorter than the style, which is scarcely

longer than the ovary ; anthers short-oblong, the cells dehiscing by a slit a little dis-

tant from the connective.

Humboldt County, near the locality of the last but at a higher altitude (RcUtan) ; Washington
Territory, Gibhs.

Page 468. 3. ANDROSACE.

1. A. septentrionalis, Linn., var. subulifera, Gray. Calyx-lobes slender-

subulate, as long as the tube, surpassing the corolla. — Syn. Fl. ii. 60.

Near Grafton, San Bernardino County {Lemmon k Parry) ; Colorado.

Page 472. 2. PRAXINUS.

1. F. dipetala, Hook, k Arn., var. brachyptera, Gray. A form with short

obovate fruit, 6 to 9 lines long, the terminal part of the wing only half the length of

the body. — Syn. Fl. ii. 174.

Var. trifoliolata, Torr. Leaves 1 - 3-foliolate ; leaflets small, an inch long or

less, coriaceous, obsoletely serrate : fruit rather small. — Bot. Mex. Bound. 167.

The first form near Borax Lake
(
Torrey), the second near the southern boundary, in Lower

California, Parry.

Page 473. 3^ AMSONIA, Walt.

Calyx small, 5-parted, with narrow acuminate segments. Corolla salverform, the

cylindrical tube unappendaged, constricted and villous within at the throat. Stamens

included, the short filaments inserted near the throat and the anthers free from the

stigma. Carpels distinct, connected only by the common filiform style and becom-

ing slender terete or torose erect several-seeded follicles. Stigma truncate-capitate,

appendaged beneath by a reflexed cup-like membrane. Seeds in one row, oblong

or cylindrical, obliquely truncate at each end, with corky testa.— Erect perennial

herbs, with alternate leaves and blue flowers in terminal subthyrsoid or corymbose

cymes.— Gray, Syn. Fl ii. 81.

A genus of half a dozen North American species, chiefly confined to the southern portion of the

United States, with a single species in Japan. The genus differs from the other Californian repre-

sentatives of the order, in its alternate leaves, salverform corolla, free anthers and naked seeds.

1. A. brevifolia, Gray. About a foot higli, glabrous : leaves ovate to lanceolate,

8 to 18 lines long, nearly sessile : calyx 2 or 3 lines long : corolla-lobes ovate-oblong.
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nearly half the length of the clavate tube : stigma bi-apiculate : follicles 2 or 3 inches

long, irregularly moniliform, 1 - 4-seeded, at length breaking into 1-seeded joints :

seed 5 lines long. — Proc. Amer. Acad. xii. G4, and 1. c.

Mohave Desert (Palmer, u. 435) ; Northern Arizona and Southern Utah, Mrs. A. P. Thompson,
Palmer, Parry.

Page 475. 1. ASCLEPIAS.

3. A. Mexicana, Cav. Substitute for A. fascicularis, Decaisne, which is

identified with the Mexican species by Dr. Gray. — Icon. i. 42, t. 58 ; Gray, 1. c. 96.

7. A. erosa, Torn (Substitute for A. leucophylla, Engelm.) Founded upon
a glabrate state, as Engelmann's upon the canescent-wooUy form.

Var. obtusa, Gray, 1. c. A form with elliptical and very obtuse leaves and scanty

woolliness.

—

A. leucophylla, Engelm., var. obtusa, Gray, Bot. Calif, i. 620.

Bartlett's Canon, near Santa Barbara, Rothrock.

8. A. Fremonti, Torr. Canescently tomentose, with short fine wool, or the

stem puberulent, a foot high or less : leaves oblong or ovate-oblong, subcordate at

base, obtuse or acute, entire, distinctly petioled, 3 or 4 inches long : umbels 1 to 3,

on peduncles not longer than the woolly pedicels : corolla whitish, the oblong-ovate

lobes 3 lines long : hoods nearly erect, equalling the anthers, somewhat evenly trun-

cate, the inner angles produced into a tooth ; horn broad, the subulate exserted apex

incurved.— Gray, Syn. Fl. ii. 93.

On the Upper Sacramento (Fremont, Newberry) ; near Chico (Mrs. J. Bidwell, Hooker k Gray)
;

near Little Lake, Mendocino County, llattnn.

-1- -K- H— Hood mainly solid, laterally compressed with narrow dorsal keel and
broader ventral iving ; the latter bearing two semi-obovate lam.ellce enclosing a
broad crest which is produced into a short subulate exserted horn.

9. A. nyctaginifolia, Gray. Roughish-puberulent, ascending, apparently a foot

high : leaves rhombic-ovate, 2 or 3 inches long, rather long-petioled : umbels lateral,

very shortly peduncled, 4 - 8-flowered
;

pedicels equalling the peduncle : corolla

greenish, the oblong lobes 6 lines long : column very short : hoods little shorter than

the petals, nearly twice longer than the anthers ; exserted horn a line long.— Proc.

Amer. Acad. xii. 70, and Syn. Fl. ii. 95.

At Rock Spring, Providence Mountains, Palmer.

Page 477. 2^ SCHIZONOTUS, Gray.

Hoods saccate, oval, cleft on the back from apex to base, the ventral side adnate

the whole length to the column. Anthers, etc., of Acerates. Leaves opposite. —
Gray, Proc. Amer. Acad. xii. 66, and Syn. Fl. ii. 86, 100.

A single species, separated from Gomphocarpus and from Acerates by the strictly dorsal fissure

of the hood.

1. S. purputascens, Gray, L c— Gomphocarpus purpurascens, Gray, Proc.

Amer. Acad. x. 76, and Bot. Calif, i. 477.

3. PHILIBERTIA, HBK.

Calyx minutely 5-glandular within. Corolla open-campanulate or (in our species)

rotate and deeply 5-cleft or -parted ; lobes commonly ciliate, narrowly overlapping.

Crown double, the outer a membranous ring adnate to the base of the corolla, the

inner of 5 fleshy or hood-like scales adnate to the base of the stamineal column.

Stigma flat or umbonate or with a short 2-cleft beak. Follicles rather thick, smooth,

acuminate.— Perennial herbaceous or shrubby twining plants, with opposite petio-
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late leaves and dull-colored fragrant flowers : peduncles umbellately several - many-

flowered.

An American genus of about 30 species, inhabiting tropical and subtropical regions from the

southern border of the United States to Buenos Ayres. Five species are included in Gray's

Synoptical Flora. Formerly included in Sarcostemma, which is restricted by Bentham & Hooker
to the Old World species.

1. P. linearis, Benth. & Hook. Slender, low-twining or wlien young erect,

puberulent or glabrate : leaves narrowly linear, acute or acutish at each end, an inch

long, shortly petioled : peduncle 8 - 10-flowered, exceeding the leaves : corolla slightly

puberulent, with ovate lobes, yellowish, purplish, or whitish, 4 lines broad ; crowns

contiguous : column none or very short.— Gray, Syn. Fl. ii. 88. Sarcostemma

lineare, Decaisne, PI. Hartw. 25, and DC. Prodr. viii. 539.

Var. hirtella, Gray, 1. c. Cinereous-pubescent throughout with short spreading

hairs, slightly climbing : sepals more slender. — Sarcostemma lieterophyllum, var.

hirtellum, Gray, Bot. Calif, i. 478.

Var. heterophylla, Gray.— Sarcostemma heterophi/Uum, Engelm.

The varieties from Southern California to Arizona ; the typical form Mexican ranging into

Arizona.

4. GONOLOBUS, Michx.

The American species of Lachnostoma are now referred by Dr. Gray to this genus,

which diff'ers from our other Asclepiadacece in its unappendaged anthers borne on or

under the margin of the stigma and dehiscing transversely, the pollen masses hori-

zontal or nearly so.— Perennial twiners, with opposite leaves and umbellate or fas-

cicled dull-colored flowers.— Gray, Proc. Amer. Acad. xii. 75, and Syu. Fl. ii. 102.

About 80 or 90 species all American, 15 in the southern United States.

1. G-. hastulatUS, Gray, 1. c.

—

Lachnostoma Imstulatum, Gray, Bot. Calif,

i. 620.

Page 479. ERYTHR-ffiA.

2. E. trichantha, Griseb. Santa Catalina Island, Dr. Schumacher.

Page 483. 3. QENTIANA.
7*. Gr. Oregana, Engelm. Rather stout, 1 or 2 feet high : leaves ovate or ovate-

oblong, 1 to 1^ inches high : flowers few at the summit or occasionally several and
racemosely scattered : bracts oblong or ovate : calyx-lobes oblong- to ovate-lanceo-

late, equalling the tube : corolla broadly funnelform, over an inch long, with short

roundish lobes.— Gray, Syn. Fl. ii. 122. G. affinis, var. ovata, Gray, page 482.

From near San Francisco {Bolander) to British Columbia,
^

Page 484. 4. PRASERA.

4. F. albicaulis, Dougl. Very minutely pruinose-puberulent : sepals rather

longer and narrower than in F. nitida : corolla-lobes ovate-lanceolate and acuminate :

gland oblong-linear : scales between the filaments more or less dissected into bristle-

like processes : otherwise as F. nitida.— Griseb. in Hook. Fl. Bor.-Am. ii. 67, t. 164;
Gray, Syn. Fl. ii. 126.

Near Fort Bidwell, Modoc County (Dr. W. Matthews) ; northward in Oregon and Idaho.

Page 486. 1. PHLOX.

2. P. longifolia, Nutt., var. brevifolia, Gray. Substitute for var. Stans-
buryi, which is a stouter form with linear to linear-lanceolate leaves, occurring fre-

quently in Nevada and Utah, but not yet observed in California.
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2^ p. adsurgens, Torr. Glabrous except the glandular-pubescent peduncles
and calyx : steins slender, ascending from a prostrate or rooting base, 6 to 8 inches

high : leaves ovate to ovate-oblong, acute, sessile, 5 to 10 lines long, rounded or nar-

rowed at base : corolla-tube 6 to 8 lines long, twice the length of the calyx, its lobes

obovate, entire : ovules solitary in each cell.— Gray, Proc. Amer. Acad. viii. 256,
and Syn. Fl. ii. 133.

Mountains south of Trinity River (Rattan) ; Cascade Mountains, Oregon, A. Wood, Cusick.

Page 488. 2. COLLOMIA.

8. C. aggregata, Porter.— Bot. Wheeler Exp. 198; Gray, Syn. Fl. ii. 394.
Gilia aggreyata, Spreng. ; Bot. Calif, i. 496. The frequently unequal insertion of
the stamens upon the tube of the corolla, detected by Prof. Porter, necessitates the
transfer of this common species from Gilia to Collomia.

Page 489. 3. GILIA.

1. Gr. demissa, Gray. — Eothrock, Bot, Wheeler Exp. t. 19, B.

P. Gr. Parryae, Gray. Dwarf (1 to 4 inches high), at length much branched,
pubescent: leaves 5 - 7-pai-ted, the linear-acerose divisions 1^ to 3 or 4 lines long:
calyx deeply 5-cleft, 3 to 5 lines long, the lobes acerose-pointed, with broad scarious

ciliate margins : corolla white, yellow or purple, | inch long, with broadly ovate

lobes much exceeding the broad tube and each crowned at base by a broad adnate
emarginate scale : capsule oval-oblong, many-seeded.— Proc. Amer. Acad. xi. 76,

and Syn. Fl. ii. 137. G. Kennedyi, Porter, Coult. Bot. Gaz. ii, 77.

Southern California ; San Bernardino County (Parry & Lemmon) ; Mohave region (Palmer)
;

Kern County (Kennedy) ; Inyo County, Matthews.

P. Gr. Lemmoni, Gray in herb. Simple or branched, about 2 inches high,

subglandular-hispid : leaves mostly 5-parted, the narrow acutish divisions 1 or 2

lines long : calyx cleft to the middle, 2 lines long, scarious between the prominent
ribs which are acerose-pointed and spreading above : corolla yellowish, 3 or 4 lines

long, with rather narrow abrupt tube shorter than the calyx and several times shorter

than the lobes ; anthers oblong : capsule narrowly oblong, nearly equalling the calyx,

many-seeded.

San Bernardino County (Parry & Lemmmi, n. 243) ; Los Angeles, Rev. J. C. Nevin. Interme-
diate between the sections Daetylophyllum and Leptosiphon.

4. Gr. Bolanderi, Gray. Siskiyou Mountains, Rattan.

9*. Gr. brevicula, Gray. Eesembling G. androsacea ; 4 inches high, simple or

with spreading brandies, minutely pubescent and above glandular : leaves 3 lines

long or less : calyx cleft a third of its length, the lobes acute (not acuminate nor
ciliate) : corolla-tube 5 to 7 lines long, twice longer than the calyx and bracts ; lobes

purple or violet or whitish, darker at the throat.— Proc. Amer. Acad. xii. 79, and
Syn. Fl. 139.

On the Mohave River, Palmer, 1876, n. 401.

27. Gr. setosissima, Gray. Providence Mountains (Cooper), and through Ari-

zona to Southern Utah. The species has been confused with Navarretia Schottii,

Torr. (which is now removed to Loeselia, as will be seen under that genus), but is

distinguished by its cuneate-tridentate leaves attenuate to a long narrow petiole and
rarely at all pinuatifid, the bristles often in twos or threes, the corolla-limb equally

lobed with the short stamens inserted at the sinuses (or one a little below), and by
the longer oblong capsule.

31". Gr. lutescens, Steud. Closely resembling G. floccosa; corolla bright

sulphur-yellow, 3 lines long, the tube not exserted and lobes hardly over a line long :
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anthers long-oblong : ovules solitary : capsule oval, 3-seeded.— Gray, Syn. Fl. ii.

495. Hugelia lutea, Beuth,

Probably near Monterey (Douglas) ; back of San Simeon (Palmer) ; also collected hy Lemmon,
locality uncertiiin. lleferred to under G. floccosa as a synonym.

42'. G, latiflora, Gray. A foot high or less, paniculately branched, glabrous,

tlie inflorescence sparingly glandular : leaves mostly radical, an incli long, linear-

oblanceolate, simply pinnatitid with short triangular cuspidate lobes, the cauline

small, mostly entire, with a broad clasping base : inflorescence nearly as in G. tenui-

flora, but the panicle more diff"use and the corolla (7 to 11 lines long) more dilated

above the shorter (scarcely exserted) tube.— Syn. Fl. ii. 147. G.tenuijiora, var.

latijiora, Gray, Bot. Calif, i. 498.

San Diego and Los Angeles Counties, Fremont, Wallace, Palmer, 1876, n. 402.

Page 499. 4. POLEMONIUM.
2. P. humile, Willd., var. pulchellum, Gray. Less pubescent than the typi-

cal arctic form, the leaflets often nearly glabrous : flowers smaller, the corolla-lobes

only 2 or 3 lines long, violet or lavender blue or nearly white.— Syn. Fl. ii. 1 50.

The Californian and Rocky Mountain forms are all referred to this variety.

3'. P. cameum, Gray, 1. c. Eather stout, 1 or 2 feet high, diff'usely branched,
glabrous or slightly pubescent, not glandular: leaflets (5 to 15) distinct, ovate to

oblong-lanceolate, often 1| inches long: branches subumbellately 3-5-flowered:
calyx deeply 5-cleft, the lobes ovate-oblong : corolla salmon or flesh-color, becoming
purplish, 8 to 12 lines long, with round-obovate lobes : style and stamens shorter

than the corolla : ovules 3 or 4 in each cell.

Mountain woods, Siskiyou County (Greene) ; Saucelito (Kellogg) ; Angel Island, G. B. Vasey.

Page 500. 5. LCESELIA. (By A. Gray.)

Two species, which have been more or less confused with Gilia (Navarretia)

setosissima, have to be added to this genus, forming a section of it which connects it

too closely with the Navarretias. They are depressed winter annuals, of small size,

at length much branched ; the leaves spinulose-setiferous and the upper subtending

the flowers after the manner of several true Loeselias ; the calyx-lobes tipped with a

similar long white bristle : corolla purplish or violet, varying to white, the narrow

tube little longer than the limb, two of the sinuses deeper and the two interme-

diate lobes rather shorter.

3. L. Schottii, Gray. An inch or two high ; leaves linear or the upper cunei-

form-spatulate, pinnatitid-toothed or the upper 3-5-lobed: lobes of the (white?)
corolla oblong, acute : stamens moderately incurved above, shorter than the corolla-

lobes ; anther-cells oval-oblong.— Navarretia Schottii, Torr. Bot. Mex. Bound. 145.

Gilia Schottii, Watson, Bot. King Exp. 267.

Mohave Desert {Parry & Lemmon), near the Colorado (Coulter, Schott), and S. Utah, Palmer.

4. L. IVEatthewsii, Gray. Eather larger : corolla (three-fourths of an incli long)

purple and partly violet or sometimes white, strongly irregular ; its lobes cuneate,

truncate and more or less tridentate, surpassed by the more incurved filaments :

anthers mostly larger, the cells oblong.

Camp Independence, Inyo County (Br. W. Matthews) ; Mohave Desert, Palmer, Lemmon.

Page 502. Insert in Key to Genera, before Nama :—
10». Lemmonia. Corolla short-campanulate. Styles and subulate filaments short. Cells 2-

seeded. Small depressed annual.
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Page 504. 2. NEMOPHILA.
4. N. insignis, Dougl. Pedicels mucli longer than usually in If. Menziesii

:

leaves occasionally few-lobed, — N. modesta, Kellogg, Proc. Calif. Acad. vii. 93.

Page 508. 5. PHACELIA.
8*. P. hispida, Gray, Distinguished from P. ramosissima by its annual root

:

inflorescence more open, the flowers on slender horizontal pedicels : calyx-lobes lax
and elongated, nearly equalling the corolla, in fruit 4 to 6 lines long and 3 or 4 times
longer than the capsule : seeds more oval.— Syn, FI. ii. 161. P. ramosissima, var.

hispida, Gray, Bot. Calif, i. 508.

San Diego to Santa Barbara ; Butte County (Mrs. Austin) ; Ailzona, Palmer.

12, P. procera, Gray. Siskiyou County, Greene.

13', P. Mohavensis, Gray. Diffusely branched or simple, about 4 inches
high, glandular-hispid : leaves lanceolate to linear, an inch long or more, entire or
rarely sparingly toothed, narrow at base : pedicels short, erect : calyx-lobes linear-

spatulate : corolla purple, 3 or 4 lines long, little exceeding the calyx, the appendages
long-oblong and adnate up to the truncate summit : filaments and style slightly ex-

serted : ovules 4 or 5 to each placenta.— Syn. Fl, ii. 164,

On the Mohave River {Palmer, 1876, n. 387) ; Bear Valley, San Bernardino Mountains, Parry
& Lemmon. The latter a slender erect form.

1 3^ P. grisea, Gray. Stouter, 6 to 8 inches high : leaves ovate, rather abruptly
contracted to a short thick petiole, entire, an inch long : flowers nearly sessile, erect

:

calyx-lobes 2 or 3 lines long, variable, one or more broadly spatulate to ovate-spatu-

late, slightly exceeding the capsule : corolla 3 or 4 lines long ; appendages as in the
last : filaments and style much exserted : ovules 5 or 6 to each placenta.— Proc.

Amer. Acad, xii, 80, and Syn. Fl. ii. 165.

On Pine Mountain, near San Simeon Bay, Palmer, 1876, n. 381.

1 7. P. brachyloba, Gray. San Diego, Cleveland, Palmer.

19. P. Davidsonii, Gray. San Bernardino County, Parry & Lemmon, n. 259.

26. P. Ivesiana, Torr. Surprise Valley, Modoc County, Lemmon, Miss Plummer.

27. P. Fremontii, Torr.— P. Brannani, Kellogg, Proc. Calif. Acad. vii. 90.

Mohave Desert, Mrs. A. E. Bush.

28. P. bicolor, Torr. Surprise Valley, Modoc County, Miss S. A. Plumm,er.

28', P. Cooperse, Gray. Somewhat hoary with a dense viscid pubescence :

leaves oblong, obtuse, crenately subpinnatifid, | inch long, about twice longer than
the petiole, the lowest larger and pinnately lobed : flowers sessile or nearly so,

densely spicate ; corolla tubular-funnelform, 4 to 6 lines long, 2 or 3 times longer

than the calyx, the limb blue or violet, the narrow throat and tube yellow ; append-
ages narrow, fiee from the filament : ovules 7 or 8.— Proc. Amer. Acad. xv. 49.

Santa Inez Mountains, Santa Barbara County, Mrs. Elwood Cooper.

35', P. campanularia, Gray, Eesembling P. Whitlavia ; about 6 inches high,

rather stout: leaves subcordate, irregularly dentate, 1 to 1| inches long, equalling

the petiole : pedicels spreading, about equalling the calyx (3 to 5 lines long) : corolla

violet-purple, campanulate, 7 to 1 2 lines long ; lobes spreading, about half as long

as the tube ; appendages glabrous : stamens scarcely exserted. — Syn. Fl. ii. 164.

Oriflamme Canon, San Diego County (Cleveland) ; San Bernardino County, Parry & Lemmon,
n, 263, P, glandulosa, Kellogg, Proc, Calif, Acad, vii. 92 (a preoccupied name), appears to be-

long to th's section though likened to P. ciliata. The imperfect description leaves it uncertain
wliether it should be referred to P. Purryi or to P. viscida.



468 ADDITIONS AND CORRECTIONS TO VOL. I.

Page 516. 10. HESPEROCHIRON.
1. H. Califomicus, Watson.

—

Nicotiana nana, Lindl. Bot. Eeg. t. 833. Kie-

remhergia nana, Miers.

Page 517. 10». LEMMONIA, Gray.

Corolla short-carapanulate, not appendaged within. Filaments short, equally in-

serted, abruptly dilated at base. Styles 2, distinct to the base ; stigmas small, capi-

tate. Capsule membranaceous, ovoid, 2-celled and 2-valved, 4^seeded, the ovules

and seeds 2 in each cell, one above the other. Seeds globular-obovate, somewhat

rugose-pitted.—A small depressed dichotomously branched annual, with alternate

entire leaves and whitish flowers sessile in the forks. — Proc. Amer. Acad. xii. 162,

and Syn. Fl. ii. 153, 173.

1. L. Californica, Gray, 1. c. Canescently pubescent and the calyx white-

villous, the stout stems 2 or 3 inches long : leaves somewhat crowded at the ends of

the branches, 3 or 4 lines long, spatulate, obtuse : sepals very narrowly linear, nearly

2 lines long, exceeding the obtuse capsule and nearly equalling the moderately
5-lobed corolla : seeds half a line long.

San Bernardino County, near the sources of the Mohave River, J. G. Lemmon.

11. NAMA, Linn.

5. N. Rothrockii, Gray.— Eothrock, Bot. Wheeler Exp. 369, t. 18.

Page 518. 12. ERIODYCTION.
2. E. glutinosum, Benth. Plumas County, Mrs. Austin. This is sometimes

known as Yerba Santa.

Page 519. Insert in Key to Genera :
—

7". Echidiocarya. Flowers white. Nutlets distinctly stipitate, distinct or in pairs, inserted
upon a broadly conical receptacle, incurved-ascending. Hirsute annuals.

Page 523. 5. MERTENSIA.

1. M. Sibirica, Don.

—

M. stomatechoides, Kellogg, Proc. Calif. Acad. ii. 147,
fig. 43.

Page 527. 7. ERITRICHIUM.
8'. E. micranthum, Torr. Hirsute-canescent, more slender and openly diffuse

than E. circumscissum, 2 to 5 inches high : leaves linear, 2 to 4 lines long : flowers
small, leafy-bracteate, nearly sessile : calyx 5-parted, persistent and not circumscis-

sile, equalling the bracts, scarcely a line long : corolla white, a line long, throat
scarcely appendaged : nutlets smooth or scabrous, oblong-ovate, acute, about | line

long, attached the whole length by a narrow gi'oove to the slender columnar recep-

tacle : style becoming thickened.— Gray, Syn. Fl. ii. 193.

Var. lepidum, Gray, 1. c. Less slender and more hii-sute : corolla larger, the
expanded limb 2 or 3 lines broad and appendages manifest : nutlets nearly a line

long, scabrous.

San Bernardino County {Parry) to Utah and New Mexico ; the variety in San Diego Count}',
B. Cleveland. lutenncdiate between the sections Piptocalyx and Krynitzkia, which are united
by Dr. Gray in the Synoptical Flora.

12". E. barbigerum, Gray. A foot high or less, rather stout, with linear-oblong

leaves : spikes elongating, somewhat loosely flowered, subsecund : calyx-lobes linear-
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attenuate, 3 or 4 lines long in fruit, very bristly : corolla-limb sometimes 3 lines

broad : nutlet usually solitary, a line long or more, exceeding the style, ovate-trique-

trous and subacuniinate, muricate-papillose, attached by the lower half or more to

the subulate-columnar receptacle. — Syn. YL ii. 194.

From Santa Barbara (Brevxr, Rothrock) and Fort Tejon [Xantus) to San Diego (Palmer), and
eastward to Aiizona and Southern Utah.

Page 529. 8. ECHINOSPERMUM.

§ 1. Prickles of the fruit glochidiate-barhed at the apex, naked below, marginal or

scattered.— Lappula.

1. E. Redowskii, Lehm., var. occidentale, Watson.— Gray, Syn. Fl. ii. 189.

The American plant differs from the Asiatic in its less strict and at length more dif-

fuse habit, and the tubercles of the nutlets acute instead of blunt or rounded.

2. E. diffusum, Lehm. (Substitute for E. deflexum, in part.) Distinguished

by the short-funuelform corolla, the tube exceeding the calyx and about equalling

the lobes ; limb 6 lines broad or less, bright blue : fruit a globose bur, the nutlets

3 lines long, densely muriculate-scabrous and rather sparsely armed with long flat-

tened prickles; scar large, broadly ovate.— Gray, Syn. Fl. ii. 189. E. nervosum,

Kellogg, Proc. Calif Acad. ii. 146, fig. 42.

In tlie Sierra Nevada from Mount Brewer and vicinity to Mount Shasta and Oregon. Biennial

or perhaps perennial, 1 to 3 feet high.

3. E. floribundum, Lehm. Perennial, 2 feet high or more : corolla rotate, its

tube-siiorter than the calyx and the lobes, blue to nearly white, 2 to 5 lines broad :

nutlets 2 lines long, scabrous on the back and margined with a close row of flat subu-

late prickles often confluent at base ; scar smaller, narrowly ovate. — Gray, 1. c.

Plumas County (Mrs. Aicstin) ; northward to the Columbia and frequent in the mountains
eastward to Montana, Colorado and New Mexico.

§ 2. Prickles of the ntarginless nutlets scattered and retrorsely barbed their

whole length.— Echinoglochin, Gray.

4. E. Greenei, Gray. Annual, with the habit of Eritrichiuvi Californicum ;

branches ascending, 6 inches long : flowers scattered, very shortly pedicelled, in

simple or forked nearly naked racemes
;

pedicels jointed at base : calyx fulvous-

hairy, the linear lobes 2 lines long, about equalling the white corolla : nutlets 1 ^
lines long, ovate-triangular, obtusely carinate on the back.— Proc. Amer. Acad. xii.

163, and Syn. FL ii. 190.

Common about Yreka, E. L. Oreene.

Page 531. 9. CYNOGLOSSUM.

3. C. laeve, Gray. Very near C. grande, but somewhat less pubescent, the

leaves rather broader and more cordate at base, and the calyx-lobes narrower;

corolla-lobes about half the length of the tube ; filiform style less thickened toward

the base : fruit unknown. — Syn. Fl. ii. 188.

Plumas Coimty {Mrs. Ames) ; above Chico, Mrs. J. Bidioell.

10. PECTOCARYA.

§ 1. Nutlets divergent in pairs, bordered with a coriaceous undulate or laciniate

wing.— Ktexospebmum, Gray.

1. P. linearis, DC. Nutlets narrowly oblong ; otherwise as P. lateriflora, DC,
from Peru, which has broadly obovate and more equally divergent nutlets.

2. P. penicillata, A. DC. Arizona (Palmer, Greene) ; British Columbia, Macoun.



470 ADDITIONS AND CORRECTIONS TO VOL. I.

§ 2. Nutlets broadly ohovate and dlverfjlng equally, the wing or margin entire.— Gruvelia, Gray. {Gruvelia, A. DC.)

3. P. setosa, Gray. Rather stout, 3 or 4 inches high, hispid and minutely
strigose-pubescent : calyx-lobes armed with 3 or 4 large divergent bristles : nutlets

bordered by a broadish scarious wing, the face and margin beset with slender unci-

nate-tipped bristles. — Proc. Amer. Acad. xii. 81, and Syn. Fl. ii. 187.

In the Mohave Desert, Paltner, 1876, n. 379.

4. P. pusilla, Gray, 1. c. More slender and spreading, less hispid : nutlets with
a prominent midnerve upon the smooth face, the very narrow thickish margin armed
with a row of slender uncinate-tipped bristles. — Gruvelia pusilla, A. DC. Prodr.

X. 119 ; Gay, Fl. Chil. t. 52, fig. 3.

Common about Yreka [Greeiie) ; Chili.

11. HARPAGONELLA.
1. H. Palmeri, Gray. Xear Tucson, Arizona, Greene,

Page 532. P. DICHONDBA, Foret.

Small prostrate creeping herbs, with round-cordate or reniform leaves, small soli-

tary axillary flowers, a deeply 5-lobed campanulate corolla, the ovary of 2 distinct

1 - 2-ovuled carpels and 2 filiform styles with capitate stigmas, and the carpels in

fruit utricular and 1-seeded.

A genus of perhaps 4 or 5 species of warm or tropical regions, the following very widely dis-

tributed.

1. D. repens, Forst. Slender, widely creeping, green or greenish, with a minute

soft pubescence or sometimes silky : leaves orbicular-cordate or reniform with deep

sinus, 4 to 12 lines in diameter, on long petioles : flowers on peduncles shorter than

the petioles ; sepals obovate to spatulate, obtuse, 1 to 2 lines long in fruit, rather

exceeding the yellow corolla and equalling the subglobose pubescent carpels. — Gray,

Syn. Fl. ii. 208.

San Diego {Nuttall, Cleveland) ; Arizona and Sonora, and eastward to the Atlantic. Also in

South America, Africa and Australia.

1". IFOMCEA, Linn. Morning Glort.

Stigma globular or stigmatic lobes orbicular ; otherwise as Convolvulus.

A large genus, of 300 species or more, chiefly of warm and tropical regions. Twenty- five

species are found in the Southern States and in the region bordering on Mexico, but the following

Mexican species is the only one that has been detected within or near the limits of California.

1. I. purpurea, Lam. An annual climbing herb : leaves cordate, entire :

peduncles elongated, umbellately 1 - 5-flowered : sepals lanceolate, ^ inch long, the

thickened pedicels twice longer ; corolla funnelform, about 2 inches long, variously

purple, blue, and white : stamens and style not exserted : stigma-lobes 3, and ovary

3-celled. — Gray, Syn. Fl. ii. 209.

San Diego {Cleveland)
;
perhaps indigenous. The common Morning Glory, native of Mexico.

Page 534. 1. CONVOLVULUS.
6*. C. arvensis, Linn. Perennial, the low stem procumbent or twining, nearly

glabrous : leaves oblong-sagittate or somewhat hastate, 1 or 2 inches long, basal

lobes short and acute : bracts a pair at the base of the pedicel, small, subulate :

corolla broadly short-funnelform, an inch long or less, white or pinkish : stigmas

filiform.— Gray, Syn. Fl. ii. 216.

Naturalized near Sau Francisco, Rattan. Native of Europe.
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Page 536. 3. CUSCUTA.

7. C. racemosa, Mart., var. Chiliana, Engelm. Stems coarse : flowers pedi-

celled, loosely paniculate ; calyx shorter than the deeply canipanulate somewhat fun-

nelform tube of the corolla : lobes of the corolla sliorter than the tube, oval, spreading

or reflexed with inflexed points : ovary and capsule pointed, the latter enveloped by
the withered corolla. — Rev. Cusc. 504, and Gray, Syn. Fl. ii. 221. C. suaveolens,

Seringe ; Gay, Fl. Chil. iv. 448.

Not rare in fields of Alfalfa, with the seeds of which it has been introduced from South America.
Flowers li or 2 lines long, of thin texture, white and conspicuous, in large loose clusters. Farmers
should be careful to destroy this daugerous weed before it bears seed. — Engclmann.

Page 539. 2. SOLANUM.

3. S, Xanti, Gray. Lake and Siskiyou Counties, Greene.

Page 541. 5. PHYSALIS.

5. P. Falmeri, Gray. A foot high or less, from a perennial rootstock, ^rect,

branching, viscid-pubescent with short jointed hairs : leaves ovate or deltoid-ovate,

or the lowest rounded or subcordate, sinuate-dentate with a few obtuse teeth, 1 to 1
1^

inches long or smaller, the upper acute : pedicels mostly longer than the flower

:

corolla light yellow with brownish centre, 7 or 8 lines broad : anthers yellow : fruit

not seen.— Syn. Fl. ii. 235.

Rock Spring, Providence Mountains, Pahncr.

Page 542. 7. LYCIUM.

1. L. Cooperi, Gray, var. pubiflora, Gray. Calyx shorter : corolla strongly

pubescent outside.— Syn. Fl. ii. 238.

On the Mohave River, with the ordinary form, Palmer.

6. L. Andersonii, var. Wrightii, Gray. San Bernardino Mountains, Parish.

Page 544. 8. DATURA.
2. D. Tatula, Linn. Reported from Siskiyou County, Greene.

Page 545. 9. NICOTIANA.

3". N. glauca, Grab. Perennial, becoming a small tree, glabrous and glaucous :

leaves long-petioled, ovate- to oblong-lanceolate, acute, at base cuneate or rounded or

sometimes cordate, 3 to 5 inches long : panicles lax and slender : subulate bracts

small or obsolete : calyx tubular-campanulate, 5-toothed, 5 lines long : corolla tubu-

lar, 1 to 1| inches long, contracted below the very short limb, greenish-yellow.

—

Bot. Mag. t. 2837.

Los Angeles and Santa Barbara (//. C. Ford) ; formerly cultivated, now wild. Native of

Buenos Aja-es ; naturalized in Mexico.

4. N. attenuata, Torr. Canon City and hillsides along John Day Eiver,

Oregon, Nevius.

4'. N. Cleveland!, Gray. Viscid-pubescent or somewhat villoiis, 1 or 2 feet

high : leaves ovate or ovate-lanceolate, acute, 2 or 3 inches long, the lower some-

what attenuate into a margined petiole, the upper nearly sessile with a more rounded

base ; bracts lanceolate : flowers paniculate-racemose : calyx nearly ^ inch long, with

linear unequal lobes, the longer twice the length of the tube : corolla greenish white,

nearly glabrous, an inch long, salverform, the somewhat 5-lobed limb | inch iu

diameter. — Syn. Fl. ii. 242.

Chollas Valley, near San Diego, in dry stream-beds {Cleveland, Palmer) ; Santa Barbara, a

smaller-fiowered form, liothrock.
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5. N. Bigelovii, Watson, var. Wallacei, Gray, 1. c. A more viscid form with
smaller corolla (tube 1 2 to 16 lines long), and sliorter calyx-teeth sometimes scarcely

exceeding the capsule : upper leaves with somewhat broader and roundish or sub-

cordate slightly clasping base.

Near Los Angeles ( Wallace) and San Diego, Cleveland.

Page 547. Insert in Key .to Genera :
—

10'. Herpestis. Calyx unequally 5-parted, the lower sepal the larger. Anther-cells parallel.

Creeping succulent herb.

Page 548. 1. VERBASCUM.
2. V. Thapsus, Linn. Densely woolly throughout : stem simple, stout, 3 to 6

feet high, winged by the decurrent bases of the large oblong nearly entire crowded
leaves : flowers bright yellow, in a long dense spike : lower tilaments nearly naked.— Gray, Syn. FL ii. 250.

Siskiyou County, Greene. Native of Europe, widely naturalized in old fields.

Page55L 3. ANTIRRHINUM.
15. A. junceum, Gray. Cerros Islands, Dr. Streets.

Page 555. 6. COLLINSIA.

7'. C. linearis, Gray. Allied to C. grandijiora, but puberulent and slightly

glandular above ; usually mucli branched, | to 2 feet high, glabrous : leaves linear

to hnear-spatulate, ^ to 3 inches long, entire or the lower sparingly toothed, sessile :

pedicels 1 to 4 in the axils, about equalling the flowers : calyx-lobes triangular,

acute : corolla pale blue, | inch long, strongly declinate and gibbose-saccate, lips

longer than the tube and throat, the lower with a rather prominent sometimes

2-lobed callus : ovules 3 in each cell.— Proc. Amer. Acad. xv. 50.

On Klamath and Trinity Rivers, and at Waldo, Oregon (Eatian) ; Siskiyou Mountains, Greene.

8*. C. Parryi, Gray. Puberulent, not glandular ; stem strict, simple, a foot

high or less : leaves narrowly oblong to linear-lanceolate, the lower petioled, the

upper sessile, obtuse, sparingly crenate : pedicels (1 to 3) mostly solitary, slender,

2 to 8 lines long : calyx-lobes oblong, obtuse, not exceeding the capsule : cdrolla

deep blue, 3 or 4 lines long, with moderately oblique throat, the nearly equal lips

not longer than the tube, with emarginate lobes : ovules 6 or 7 in each cell : seeds

round-oval, reticulated.— Syn. Fl. ii. 257.

San Bernardino County, Parry & Levimon, n. 296.

10. C. Childii, Parry. Puberulent and somewhat glandular above, simple or

branched, a foot high or less : leaves thinnish, the lower round-obovate or oblong,

petioled, the upper oblong-lanceolate with narrow base, subsessile, acutish, more or

less serrate : pedicels 1 to 3, half an inch long or less : calyx-lobes oblong-lanceolate,

obtuse, exceeding the globose capsule : corolla light blue, 3 lines long, the oblong

moderately oblique throat longer than the lips, the lobes of which are about equal

and entire : ovules solitary : seed terete, oblong, smooth. — Syn. Fl. ii. 257.

Li deep woods of Liboccdriis, San Bernardino Mountain {Parry & Lemmmi, n. 298, H. S.

Child) ; Kei n County, Kennedy.

11. C. Rattani, Gray. Slender, simple or sparingly branched, a foot high or

less, puberulent, glandular above : lower leaves round-ovate to oblong, petiolate,

somewhat serrate, the upper linear (6 to 14 lines long), sessile, mostly entire : pedi-

cels 1 or 2, about 3 lines long : calyx-lobes broadly lanceolate, acutish, rather ex-

ceeding the oblong-ovate acute capsule : corolla reddish violet, 3 lines long, slightly

declined, the li])s about equalling the tube : ovules 1 or 2 in each cell : seeds len-

ticular, margined.— Proc. Amer. Acad. xv. 50.

Open ridges south of Trinity River {Rattan) ; Sinicoe Mountains, Oregon, Hoirell.
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Tage 556. 7^ CHELONE, Linn. Turtle-head.

iSeeds surrounded by a broad membranous wing. Otherwise nearly as Pentste-

mon. Anthers long-woolly (as in P. Menziesii), chiefly upon the inner face.

A Xorth American genus, of three Atlantic species, and the following on the Pacific Coast.

1. C. nemorosa, Dougl. Glabrous, the inflorescence glandular-pubescent, a
foot or two high : leaves ovate to ovate-lanceolate, acute and acutely dentate, trun-
cate or subcordate at base, shortly petiolate or subsessile, 2 or 3 inches long : flowers
pedicellate in a loose terminal panicle, the 2 - 5-flowered peduncles as long as the
pedicels : sepals lanceolate, acuminate : corolla violet-purple, an inch long, with
widely open orifice, the very short upper lip 2-cleft, the lower 3-cleft and spreading— Lindl. Bot. Eeg. t. 1211 ; Gray, Syn. FL ii. 259.

On Salmon Trail at head of Scott River (Greene) ; Oregon {Newberry) ; base of Mount Hood,
Howell. Approaching Pentstemon more closely than the eastern .species.

Page 556. 8. PENTSTEMON.
1. P. Menziesii, Hook. Dwarf states of the more northern typical form, with

violet-blue flowers, occur on Mount Shasta.

Var. Ne\«rberryi, Gray.— The common form in the Sierra Nevada, with rose-

purple or pink corollas.

7*. P. Rothrockii, Gray. Low (4 to 6 inches high), woody at base, minutely
puberulent : leaves ovate-oblong, obtuse or acutish, subcordate or truncate at base,

sessile or nearly so, entire or sparingly serrate, 3 to 5 lines long : flowers subspicate,

subsessile and mostly solitary, bibracteolate and with small leafy mostly alternate

bracts : sepals ovate-lanceolate, 1 1 lines long : corolla 4 lines long, the rather nar-
row tube and throat longer than the lips, apparently purplish : sterile filament gla-

brous. — Syn. Fl. ii. 260.

Little Olanche Mountain, head of Kem River, at 10,400 feet altitude, Rothrock.

9. P. Palmeri, Gray. San Bernardino County {Parry & Lemmon) ; Kern
County, Ktnnedy.

11°. P. Rattani, Gray. Stem 1 to 3 feet high, simple or branching above,

glabrous below, the thyrsoid inflorescence viscid-pubescent : leaves ovate-lanceolate

to oblong, acutely denticulate, acute, the lower attenuate at base, the rest subcordate
at base and clasping, 3 to 8 inches long : lower cymes peduncled, 5 — 8-flowered

;

pedicels very short : sepals lax, oblong-lanceolate, subacuminate : corolla pale purple,

an inch long, the oblique throat dilated and the tube a little shorter than the calyx
;

lower li]i bearded within : sterile filament bearded.— Proc. Amer. Acad. xv. 50.

Var. minor, Gray, 1. c. Apparently a reduced form, with leaves an inch or two
long and flowers a half smaller.

Humboldt Ridge, Humboldt County ; the variety from Indian Creek, Del Norte County, Eaitaii.

14*. P. heterodoxus, Gray. Hardly 6 inches high, leafy, glabrous below the

viscid-pubescent inflorescence : leaves oval or oblong, obtuse or acute, the lower

attenuate to a slender petiole, the cauline sessile, 1 or 2 inches long : panicle narrow,

compact : sepals lanceolate : corolla narrowly tubular, hardly dilated above, 7 lines

long : fifth filament beardless, sometimes antheriferous.— Syn. Fl. ii. 269.

Near Donuer Pass, Tonry. Referred to P. Fra)W7iii on page 622, which species is not known
from California.

1 7. P. Eatoni, Gray. This species is only known from Utah and Arizona. The
specimens collected by Wallace belong to P. Clevelandi.

21. P. azureus, Benth., var. parvulus, Gray. Less than a foot high : leaves

oblong and oval, an inch long or less : inflorescence rather open : sepals broadly

ovate : corolla hardly 9 lines long.— Syn. Fl. ii. 272.
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Var. angUStissimus, Gray, 1. c. Leaves narrowly linear or sometimes the

uppermost narrowly lanceolate from a broad base.

Tlie first variety above Jackson Lake, Siskiyou Mountains {Greene) ; the extreme uarrow-leaveil

lorni from Yoseinite Valley, etc.

Page 565. 9. MIMULUS.

11. M. glutinosus, var. brachypus, Gray. Butte County, Mrs. Austin.

18. M. bicolor, Benth.— M. Eisemi, Kellogg, Proc. Calif. Acad. vii. 89.

18*. M. Falmeri, Gray. Viscid, but scarcely pubescent : leaves lanceolate or

the lower spatulate, mostly entire, about J inch long, shorter than the filiform pedi-

cels : corolla crimson, dilated funnelform, about 9 lines long, thrice the length of the

calyx, the lobes nearly equal and equally spreading : fruiting calyx narrowly oblong,

3 or 4 lines long, the teeth broad and obtuse. — Proc. Amer. Acad. xii. 82, and Syn.

Fl. ii. 278.

21. M. moschatUS, Dough, var. longiflorus, Gray. Corolla elongated, thrice

longer than the calyx, about an inch long : later pedicels exceeding the leaves.—
Syn. Fl. ii. 278.

The usual form in California, also in Oregon.

Page 570. 10«. HERPESTIS, Gaertn. f.

Calyx unequally 5-parted, the lower sepal broader than the upper and the lateral

ones usually much narrower and interior. Corolla with short cylindrical tube and

spreading lips, the upper emarginate or 2-lobed, the lower flat, 3-lobed. Stamens 4,

included ; anther-cells parallel or divergent. Stigma of 2 flat lobes (in our species).

Capsule globose or ovate, many-seeded, the entire or 2-parted valves separating from

the axile placentae.— Low usually glabrous herbs, with opposite leaves and axillary

mostly solitary pedicellate flowers.

About 50 species are known, chiefly of warm countries, of which but half a dozen are found in

the United States, and hardly one enters California.

1. "EL. rotundifolia, Pursh. Perennial, on the margins of ponds, etc., the stems
creeping, rather stout and succulent, usually somewhat villous : leaves obovate or

oblong-obovate, sessile, entire, ^ to 1 inch long, several-nerved from the base : pedi-

cels 1 to 3, at length spreading or reflexed, 3 to 6 lines long : corolla white or yel-

lowish, 4 or 5 lines long, twice longer than the oblong-ovate sepals, the broad upper
lip emarginate and as long as the tube : capsule 4-valved.— Gaertn. f. Carp. t. 214
(fruit) ; Gray, Syn. Fl. ii. 280. Ranapalus Eisenii, Kellogg, Proc. Calif. Acad,
vii. 113.

Between San Luis Obispo and Merced (Lemmon) ; near Fresno (Dr. G. Eisen) ; New Mexico
( Wright) ; Kansas, and eastward.

Page 571. 14. SYNTHYRIS.

1. S. reniformis, Benth. Scape exceeding the leaves, erect : pedicels mostly

shorter than the bluish flowers : capsule flattened, rounded, truncate or usually

emarginate ; ovules and usually seeds several or numerous in each cell.— Gray, Syn.

Fl. ii. 285.

Camp Bidwell, Modoc County {Dr. W. MaMhews) ; northward through Oregon to Idaho and
Washington Territory. The specimens referred to it in the first volume belong to the following.

2. S. rotundifolia, Gray, 1. c. Scapes weak, hardly exceeding the petioles

:

raceme short, lax, the ])edicels longer than the flowers : capsule divaricately 2-lobed,

the cells transversely oblong ; ovules and seeds two in each cell.
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Var. cordata, Gray. Leaves smaller and thicker, cordate or mostly cordate-ovate,

and simi)ly creuate. — S. renifomiis, var. cordata, Gray, Bot. Calif, i. 571.

The typical fomi in Oregon aud Washiugtoa Territory ; the variety in Mendocino County.

Page 572. 15. VEROiaCA.
1". V. SCUtellata, Linn. Plumas County {Mrs. Austin) ; Yosemite Valley,

Lemmon.

2\ V. Ciisickii, Gray. Resembling V. alphia, about 4 inches high : leaves
i-ather crowded, entire : raceme loosely few-flowered, naked below

;
pedicels slender,

often as long as the flower, exceeding the oblong-linear bracts : corolla 4 or 5 lines

broad with ample rounded lobes : filaments and style filiform, exserted.— Syn. Fl.

ii. 288.

Scott Mountains {Greene) ; Blue Mountains, Oregon, W. C. CusicTc.

3. V. serpyllifolia, Linn. Plumas County, Mrs. Austin.

Page 573. 16. CASTILLEIA.

2'. C. Stenantha, Gray. Resembling C. minor, 1 to 5 feet high, somewhat
villous : calyx equally cleft : corolla linear, 1 to 1 1 inches long, the slightly falcate

and usually reddish upper lip one-half longer than the tube.— Syn. Fl. ii, 295.

Common in Southern California, from San Diego to Monterey and in the southern Sierra Nevada.
C. affinis, Hook. & Arn., with which this species was confused, is a perennial, the red narrowly
cylindrical calyx cleft more deeply below, the lobes bifid, and the lower lip of the corolla protu-
berant and shortly callous.

3*. C. oblongifolia, Gray, 1. c. Resembling C. affinis and C. linaricpfolia in

calyx and corolla, but more densely pubescent and very leafy, the leaves oblong-

elliptic or oblong-ovate, acute, 3-5-nerved, 1 or 2 inches long, on the bi-anches

becoming narrowly oblong-lanceolate : calyx-lobes narrowly lanceolate or linear

:

corolla 2 inches long, the subfalcate narrow upper lip as long as the tube, the lower
very protuberant aud fleshy globular-saccate.

Southern border of San Diego County, Palnier. Collected with C. miniata.

8*. C. Lemmoni, Gray, 1. c. 297. Closely resembling C. pallida, var. occiden-

talis : bracts reddish : upper lip of the corolla oblong, about a fourth the length of

the tube, hardly twice that of the ventricose lower lip, the ovate lobes of the latter

rather shorter than the saccate portion, the three narrow obtuse folds of which termi-

nate under the lobes in as many conical gibbosities.

In the Sierra Nevada, Sierra County, probably alpine, J. G. Lemman.

Page 577. 17. ORTHOCARPUS.

5. O. purpurascens, Benth. Santa Barbara (Mrs. Cooper); San Diego,

Cleveland.

7'. O. pachystachyns, Gray. Resembling 0. tenuifolius, rather stout, 4 to 8

inches higli, scabrous-puberulent and somewhat hirsute : bracts twice longer (about

an inch), rose-purple at the summit : corolla glabrous, the tube much longer than the

calyx, the tip of upper lip conspicuous, slender and incurved : anther-cells glabrous,

linear-lunate, mucrouate-attenuate at base.— Syn. Fl. ii. 300.

Near Yreka, Siskiyou County (Greene) ; Union, Oregon, W. C. Cuitick.

12". O. BidTvelliae, Gray. "With the aspect of 0. erianthiis, somewhat less

pubescent and the spike rather loose : corolla 6 to 10 lines long, the throat and
upper lip dai'k purple, the trisaccate lower lip bright yellow : seed-coat somewhat
loose and cellular. — Proc. Amer. Acad. xv. 51.

Near Chico {Mrs. J. Bidwell) ; Auburn, Mrs. M. E. P. Ames.
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17'. O. lasiorhynchus, Gray. Resembling 0. lacerus ; move usually branched :

corolla yellow, an incli long, with filiform tube, the lower more dilated ; lower lip

3 or 4 lines long and the subulate-linear upper lip densely white-villous.— Proc.

Amer. Acad. xii. 82, and Syn. Fl. ii. 302.

Mohave region (Palmer) ; San Bernardino County, Parrij & Lemmon.

Page 583. 19. PEDICULARIS.

5. P. semibarbata, Gray. San Bernardino Mountains, Parry & Lemmon.

Page 585. 1. APHYLLON.
6, A. tuberosum, Gray. San Bernardino County {Parry) ; San Diego, Palmer.

2. BOSCHNIAKIA.

I. B. Strobilacea, Gray. Seeds deeply favosa. — San Bernardino County [Lem-

mon) ; on the Trinity Eiver, common, Rattan.

Page 586. 1. UTRICULARIA.

3. U. intermedia, Hayne. Leaves crowded, 2-ranked, repeatedly dichotomous,

rigid, the hliform-linear divisions flat with often setaceous-serrulate margins : blad-

ders mostly borne along leafless portions of the slender stems : scapes slender, 4 to 12

inches high, 1 - 4-flowered : pedicels erect in fruit : corolla yellow, over 6 lines broad
;

lower lip very broad and with large palate, larger than the upper and somewhat
exceeding the conical-subulate acute spur.— Eeichenb. Icon. Fl. Germ. t. 1824;
Engl. Bot. t. 2489.

Plumas County (Mrs. Aicstin) ; from the northern Atlantic States northward, and through
northern Europe and Asia.

Page 590. Insert in Key to Genera :
—

7*. Acanthomintha. Flowers several and sessile in each axil, subverticillate and involucrate

with large foliaceous bracts. Upper lip of corolla concave and incurved.

19. Teucrium. Corolla-limb irregular, deeply cleft between the small lobes of the upper lip,

the stamens exserted from the cleft : middle lobe of lower lip much the larger.

Pago 593. 5. MONARDELLA.
1. M. macrantha, Gray. Corolla sometimes all scarlet in cultivation. —

Hook. f. Bot. Mag. t. 6270.

3'. M hypoleuca, Gray. Pubescent, 1 or 2 feet high : leaves densely tomen-
tosecanescent beneath, silvery-white when young, glabrate and green above, ovate-

oblong, obtuse, entire, 1 or 2 inches long, distinctly petioled ; veins conspicuous,

impressed above : heads large ; bracts orbicular to ovate, nerved, obtuse and point-

less.— Syn. Fl. ii. 356.

San Bernardino County, Parry & Lemmon.

5. M. linoides, Gray. Head of Mohave Eiver, Pari'y & Lemmon.

5*. M. Falmeri, Gray, 1. c. 3-57. Eesembling M. linoides, glabrous and green,

or obscurely puberiilent, 3 or 4 inches high : bracts oblong or the outer ovate, obtuse

or acutish : calyx more purple, less pubescent, with longer linear-lanceolate teeth.

Among redwoods in the Santa Lucia Mountains, Palmer.

8. M. candicans, Benth., var. exilis, Gray. Smaller ; bracts mostly with a

short scarious acumination : calyx-teeth acute.— Syn. Fl. ii. 358.

Southeastern California or Western Arizona, Palmer.

II. M. leucocephala, Gray. On the Merced, Mrs. A. E. Bush. Corolla pure

white, the tube slightly exserted.
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Page 596. 7^ ACANTHOMINTHA, Gray.

Separated from Galamintlm, and the other genera of the tribe, by the concave and

more or less incurved upper lip of the corolla. Calyx 1 3-nerved, bilabiate, the teeth

acerose-spinulose. Lower stamens much shorter, with small or abortive anthers.—
Syn. Fl. ii. 344. Calamintha § Acanthomintha, Gray, Proc. Amer. Acad. viii. 368.

1. A. ilicifolia, Gray. — Syn. Fl. ii. 365. Calamiiitlia (T) ilici/olia, Gray.

Page 598. 9. SPHACELE.

1. S. calycina, Benth. Butte County, Mrs. J. Bidwell, Mrs. Austin.

Page 601. 11. AUDIBERTIA.

9. A. polystachya, Benth. Known as " White Sage " in the bee-pastures of

Southern California.

Page 603. 13. SCUTELLARIA.

2*. S. Californica, Gray. Puberuleut, 8 to 20 inches high, slender : leaves

from oblong-lanceolate to ovate, mostly roundish at base, short-petioled, the lower an
inch long or more, often somewhat serrate, gradually reduced upward, and above
shorter than the flowers : corolla yellow or whitish, with inflated throat and nearly

equal lips, villous within: seeds obscurely rugose-granulate.— Syn. Fl. ii. 381.

S. antirrhinoides, var. Californica, Gray, Proc. Amer. Acad. viii. 396, and Bot.

Calif, i. 603. S. angustifolia, Benth. PI. Hartw. 333 (n. 1918).

From about San Francisco to Mendocino and Tehama Counties and in the foothills of the Sierra

Nevada. Narrow-leaved forms resemble S. antirrhinoides, while the broader are more like

S. Bolanderi.

Page 604. 15. BRUNELLA.

1. B. vulgaris, Linn. In Humboldt County, very common. Rattan.

Page 607. 18. TRICHOSTEMA.

1'. T. miciranthlllll, Gray. Annual, branching, about 6 inches high, hoary-

pubesceut : leaves narrowly lanceolate, not evidently nerved, narrowed to short peti-

oles : peduncles about the length of the 3 - 7-flowered cymelet : calyx-lobes little

longer than the tube, nearly equalling the inconspicuous purplish corolla (a line

long) : stamens somewhat exserted. — Syn. Fl. ii. 348.

Bear Valley, San Bernardino Mountains, Parry & Lemmon, n. 340.

4. T. lanatum, Benth. Popularly known as " Black Sage."

19. TEUCRIUM, Linn. Germander.

Calyx 5-toothed or -parted, 10-nerved. Corolla seemingly 1 -lipped, deeply cleft

between the small lobes of the upper lip, which are united one on each side to the

lateral lobes of the declined lower lip ; middle lobe much the larger. Stamens 4,

exserted from the cleft ; anthers coufluently 1-celled. Nutlets obovoid, with broad

introrse scar.

A genus of about 100 species, widely distributed, but most abundant in the Mediterranean

region. Only four species are known in the United States.

* Erect, with undivided leaves, flowers in naked racemes^ and a b-toothed calyx.

1. T. OCCidentale, Gray. Perennial, loosely pubescent, branched, 1 or 2 feet

high : leaves ovate-oblong to broadly lanceolate, sharply serrate, 1 or 2 inches long :
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calyx villous with viscid hairs, campanulate, the upper lobes acute or the middle
acuminate, the lower triangular-subulate : corolla whitish or purplish, 4 or 5 lines

long.— Syn. Fl. ii. 349.

On the Scicramento {Pickering) ; Arizona {Palmer) ; and eastward to New Mexico and Nebraska.
The eastern T. Canadense, Linn., is less branched and somewliat tomentose, the flowers rather

larger, and the canescent calyx with the upper teeth obtuse.

* * Low and diffuse: leaves incisely cleft, with solitary axillary fiowers : calyx

5-j)arted.

2. T. Cubense, Linn. Annual, glabrous or nearly so, about a foot high :

leaves cuneate-obovate or rhomboidal, short-petioled, crenately incised or 3 — 5-cleft

to the middle, the upper sessile and palmately 3-cleft or 3 - 5-toothed, exceeding the

flowers : calyx-lobes subulate-lanceolate, equal : corolla hardly exserted, pale blue or

white, 3 or 4 lines long : nutlets somewhat corky, obscurely few-ribbed and punctu-

late.— Jacq. Stirp. t. 183, and Obs. t. 30; Gray, 1. c.

Southeastern California or Western Arizona (Palmer), and eastward to Texas ; also in Mexico
and the West Indies and southward to Buenos Ayres. The similar T. laciniatum, Torr., is

perennial, with larger exserted corolla 6 to 10 lines long.

Page 608. 1. VERBENA.

2. V. officinalis, Linn. Very common about San Diego, Cleveland, Palmer.

4. V. hastata, Linn. Humboldt County, Rattan.

7. V. ciliata, Benth. Flowers sometimes white.

Page 611. 1. PLANTAQO.

1. P. m^jor, Linn., var. Asiatica, Decaisne. Capsule globose-ovoid, circum-

scissile near the base and much within the calyx.— Gray, Syn. Fl. ii. 389. P.

Asiatica, Linn.

On the coast near San Francisco and northward to British Columbia and the Arctic Sea. The
typical form of the species has the ovoid capsule dividing near the middle on a lino with the top
of the calyx ; it may also occur as an introduced plant.

2*. P. eriopoda, Torr. Crown with a dense mass of brownish wool : leaves

oblanceolate to oval-obovate, 3 to 5 inches long, mostly glabrous : scape pubescent

or glabrate a foot high or less ; spike dense, cylindric : bracts round-ovate, scarious-

margined : sepals scarious with greenish midrib : capsule ovoid, slightly exceeding

the calyx : cells 1 - 2-seeded. — Gray, 1. c.

On Shasta River and Hamilton Pass (Greene) ; Mad River (Raiian) ; eastward to Colorado and
Wyoming and north to British America.

4. P. Patagonica, Jacq., var. nuda, Gray, Pubescence loose and scattered :

leaves rigid, green and soon glabrate : bracts short. — Syn. Fl. ii. 391.

A not rare form ; Santa Catalina Island (J. Schumacher) ; used in making "pinole," a kind of

soup.

5. P. hirtella, HBK. (Substitute for P. Virginica, var.) Perennial : scape

hirsute : flowers 3 lines long, the corolla-lobes ovate, acute. — Gray, 1. c. 392.

Also in Mexico and Chili. F. Virginica is not found in California, though forms of it reach

Texas and Southern Arizona.
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Page 44. Insert the following new genus of Cittdferoe :—
20". STANFORDIA.

Pod linear, somewhat laterally compressed ; valves thin-membranous, concave,

carinately l-nerved. Seeds in 2 rows, small, wingless : cotyledons incumbent,

3-parted. Sepals concave and carinate, more or less colored, unequal, the lateral

somewhat broadly gibbous-saccate. Petals included, without claws, ovate at base,

narrower toward the rounded summit, strongly undulate. Anthers straight, linear-

oblong. Style short, with broad divergently 2-lobed stigma.— Annual, erect and

branching, nearly glabrous, with toothed leaves.

1. S. Califomica. About a foot high, sparingly pubescent at base with short

simple spreading hairs : lower leaves oblanceolate with dilated petiole, obtuse, cre-

nately toothed, 2 inches long, tlie upper lanceolate, sessile and clasping, acutely ser-

rate : flowers in a loose i-aceme, on hairy pedicels 2 or 3 lines long, deep purple
becoming pale : calyx 3 or 4 lines long : petals obpanduriform, somewhat cordate at

base, equalling the sepals : stamens included : pods an inch long or less : seeds

roundish, about half a line long; middle lobe of the cotyledons the larger.

Found near Tulare, Mrs. A. E. Bush. A very remaikable genus, allied to Tropidocarpum, to

the Chilian Schizopetalon, and in some respects to Grcgrfia, but peculiar in its calyx, coiolla, and
in the division of its cotyledons. It is named in honor of Leland Stanford, Esq., a prominent
Califomiau, and patron of the " Botany of California."

ADDITIONS AND CORRECTIONS

TO VOL. 11.

Page 2. 1. MIRABILIS.

1. M. multiflora, Oray. Eoot very large : flowers open from four o'clock in

the afternoon till nine in the morning.

3. M. Califomica, Gray. This species is refeiTed by Bentham & Hooker (Gen.

PI. iii. 4) to Oxj/baphus, distinguishing that genus by a short campanulate or funnel-

form perianth, and the involucre enlarged and veined in fruit.

Pages. 2. RUMEX.
2. R. h3rnienosepal'as, Torr. Stem scarlet, 2 or 3 feet high, from a fascicled

cluster of large tuberous roots.— R. Saxei, Kellogg, Pacif. IJtiral Press, June, 1879.

Banks of the Santa Anna River, near Anaheim (A. IV. Saxe) ; near Los Angeles, in both dry
and damp localities, Mrs. A. E. Bush. The stems and leaves have a pleasant acidity and are used
in California, as in Utah, under the name of Wild Pie-plant. The roots are said to be gathered

in Texas for tanning purposes, and the plant is known there as " Canaigre."

Page 10. 3. POLYGONUM.
In character of section Avictdaria read :— styles 3, deciduons.

12'. P. Bid'wellice, Watson. Smaller, with short dense spikes, the large con-

spicuous 2-lobed scarious and chaff-like stipules (2 lines long) equalling or exceed-

ing the bracts, entire or slightly lacerate-toothed at the summit : flowers someAvhat



21. E. Thurberi.
21*. E. PANDURATUM.

24V E. GRACILLIMUM.

30\ E. OCHROLEUCUM,
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smaller : akene oblong-ovate, less than a line long including the very divergent

styles. — Proc. Amer. Acad. xiv. 294.

Near Chico, Mis. John Bidwell, May, 1878.

12*'. P. Greenei, Watson, 1. c. Eesembling P. Califomicum, with denser and
stouter spikes, the bracts and finely fimbriate stipules 2 lines long : akene oblong-

ovate, with very short and stout nearly erect styles.

Plains of Shasta {Rev. E. L. Greeiie, 1876) ; near Chico, Mrs. J. Bidwell, July, 1878.

14. P. amphibium, Linn. On Eussian River (F. Rattan); head of King
River, Inyo County, Matthews.

16'. P. Persicaria, Linn. Near Humboldt Bay, Rattan.

17. P. acre, HBK. At Los Angeles, James.

18. P. Bistorta, Linn. Near Humboldt Bay, Rattan.

Page 17. 5. ERIOGONUM.
Insert in Key to Species :

—
Pedicels erect or spreading : outer segments much broader above.

Leaves round-ovate : involucre puberulent.

Leaves oblong-oblanceolate : involucre glabrous.

Insert after 24. E. Thomasii :
—

Bracts and involucres glabrous : leaves narrowly oblanceolate : seg-

ments linear-oblong.

Insert after 30. E. Kennedyi :
—

Low, cespitose : leaves long, oblanceolate : bracts none : flowers yellow. 30*.

7. E. compositum, Dougl. Klamath County, Rattan.

10. E. ursinum, Watson. Butte County, Mrs. J. Bidwell.

14. E. spergulinum, Gray. Inyo County, Mattliews.

15. E. hirtiflorum, Gray. Sandhills of San Joaquin County, Lemmon.

21'. E. panduratum. Very slender, branching from the base, sparingly floc-

cose-tomentose, glabrous above or the pedicels often very minutely glandular : leaves

thin, tomeutose, oblong-oblanceolate, attenuate into a long petiole, the blade | to

nearly I inch long : bracts short, green and herbaceous : pedicels ascending, 2 to 8

lines long : involucres glabrous, turbinate-campanulate, nearly a line long : flowers

white or pinkish, half a line long ; outer segments with a reniform terminal lobe and
narrow base, the inner narrowly oblong, undulate.

Collected by J. G. Lemmon; the locality uncertain.

24'. E. gracillimum. Low and very slender, reddish, floccose-tomentose below,

glabrous above, the short stem sparingly leafy : leaves very narrowly oblanceolate,

^ inch long including the slender petiole ; bracts herbaceous, linear-spatulate, the

upper ones short : pedicels very slender, subsecund, divaricate, ^ inch long or less :

involucre turbinate, glabrous, nearly a line long : flowers yellowish rose-color, very

small ; segments nearly equal, linear-oblong, pubescent.

Mohave Desert, Kern County, Mrs. A. E. Bush, June, 1879.

25. E. trichopodum, Torrey. Los Angeles, Nevin.

30'. E. ochrocephalum. Low, with much branched caudex, densely white-

tomentose, the short steins very leafy : leaves oblanceolate, attenuate into a long

slender petiole, the whole H to 2 inches long : peduncles 4 or 5 inches tall : invo-

lucres capitate, crowded, without bracts or nearly so, turbinate-campanulate, slightly

tomentose, 1| or 2 lines long : flowers yellow, glabrous, small (a line long).

Valleys of Northwestern Nevada (Washoe or Koop County), J. G. Lemmon.
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35. E. parvifolium, Smith. Los Angeles, Mrs. A. E. Bush.

36. E. fasciculatum, Benth, So common in some portions of Southern Cali-

fornia as to be known as " Bee-feed " or " Wild Buckwheat."

Page 33. 7. CHORIZANTHE.
Beiitham & Hooker (Gen. PI. iii. 93) still retain the genus Ccntrostegia as distinct from Chori-

zanthc, characterizing it by the 2 - 4-flovvereil 3-6-toothed divaricately spurred involucre, typical
ChMrizantlie having a 6-toothed spurless involucre and flowers always solitary. Both sections
Mucrmiea and Acaidhogonmn, however, as recognized by them, deviate as much or more in the
number of involucral teeth. A Chilian species of true Chorizanthe (C covimiistiralis. Gay), rej)re-

sented in herb. Gray by specimens from Gay, has the involucre conspicuously and nearly or quite
constantly spurred at base with divaricate spines, and a gibbous dilation at base is not rare in our
own species. The only remaining character is invalidated by the fact that of the two species of
Clwrizantlie only one has with ap|>arent uniformity more than one flower (2 or 3), while the other
has rarely more than one. Considering the accepted heterogeneous character of the genus Chori-
zanthe it seems more reasonable and satisfactoiy to unite Ccntrostegia also with it, than to rest it

upon characters none of which are constantly distinctive.

Insert in Key to Species, after 17. C. Pakryi :
—

Leaves narrowly oblanceolate, not tomentose : awns of involucre
straight : corolla-lobes nearly equal, broadly oblong. 17*. C. Fkunandina.

Like n. 20 : bracts long-spinose : awns of involucre straight :

corolla white, lobes round-obovate, unequal. 20*. C. SPINOSA.

6. C. Stellulata, Benth. Hillsides, Butte County, Mrs. Austin.

8. C. diffusa, Benth. San Luis Obispo {Lemmon) ; Santa Barbara, Mrs. E.

Cooper.

10. C. pungens, Benth, Near San Bernardino, Lemmon.

1 7". C. Fernandina. Procumbent, rather stout, slightly silky pubescent : leaves

narrowly oblanceolate, not tomentose : lower bracts foliaceous, the upper narrowly

linear : tube of involucre a line long, the rather stout teeth with straight awns :

flowers white, a line long ; lobes nearly equal, broadly oblong, the alternate ones

slightly narrower.

San Fernandino Canon, Los Angeles Coimty, Mrs. A. E. Bush. This species and C. spinosa

differ from the rest of the subsection in the straight awns of the involucre.

1 8. C. Xanti, Watson. Near Grafton, Southern California, Lemmon.

20^ C. spinosa. Eesembling C. uniaristata: bracts more rigid, lanceolate,

attenuate to a long spine : involucral segments unequal, one or two often much the

larger, all with straight spines : flowers white ; lobes round-obovate, entire, the

alternate ones a half smaller.

Near San Bernardino, Lemmon.

21. C. brevicornu, Torr. Camp Independence, Inyo County, Matthews.

2.5. C. Watsoni, Torr. & Gray. Camp Independence {Matthews); Union

County, Oregon, W. C. CusicTc.

Page 39. 9. HOLLISTERIA, Watson.

Involucre unilateral, of 3 equal slightly united herbaceous linear blunt bracts,

2-flowered, solitary and sessile in the axils. Perianth turbinate, membranous, 6-cleft

to the middle. Stamens 9, on the throat, included. Styles slender. Akeue gla-

brous, ovate, triangular above. Embryo curved, the orbicular cotyledons accum-

bent to the slender radicle. — A small fragile diffusely branched leafy annual, white-

woolly throughout ; leaves all foliaceous, cuspidate, apparently alternate with a very
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small stipule-like pair at base ; flowers unequally peJicelled, with a minute scarious

bractlet at base. A single species.— Proc. Amer. Acad. xiv. 296.

1. H. lanata, Watson, 1. c. Decumbent or prostrate, covered with loose woolly

tomentum, less dense on the lower leaves : leaves oblanceolate, attenuate at base,

the lower 1 to 3 inches long, the upper much shorter and narrowly ovate, aculeate-

tipped, the stipule-like pair linear-subulate, 1 to 3 lines long : perianth woolly, a

line long, the linear-lanceolate lobes green with a scarious margin, the inner slightly

shorter and broader.

Near San Luis Obispo, J. G. Lemmon.

Page 46. 3. TELOXYS.

This genus is referred by Bentham & Hooker (Gen. PI. iii. 51) to section Botryois of Cfieno-

podium. The species differ from others of that section only in the less pubescence and less

divided leaves. Indeed T. Mandoni, Watson (Proc. Amer. Acad. ix. 91), is only Chenopodium
fceHdum^ Schrad.

Page 47. 4. CHENOPODIUM.
6'. C. comutum, Benth. & Hook. 1. c.— Teloxys cornuta, Torr.

Page 51. 7. ATRIPLEX.

1. A. patula, Linn., var. hastata, Gray. Santa Barbara, Mrs. E. Cooper.

7. A. bracteosa, "Watson. Near Los Angeles, Nevin.

8. A. Coulteri, Dietr. A decumbent perennial, with slender stems and leafy

branches, the thin lanceolate sharply acuminate leaves 3 to 6 lines long, the fruiting

bracts a line broad or more, with herbaceous laciniately toothed margin.

San Diego, near the shore, D. Cleveland. Mentioned under A. microcarpa and almost certainly

to be referred to this species, which should accordingly be removed to the perennial group, follow-

ing A. polycar-pa.

15. A. Califomica, Moq. Leaves often fleshy. Mohave Desert, Mrs. Bush.

19. A. confertdfolia, Watson. Mohave Desert, Mrs. A. E. Bush.

Page 58. 12. SPIROSTACHYS.

1. S. OCCidentalis, Watson. Tulare Plains, Lemmon.

Page 66. The Order Buzaceae is reduced by Bentham & Hooker (Gen. PI. iii. 239) to the

rank of a Tribe in the order Euphorbiacece.

Page 70. 3. ARGYTHAMNIA.
2. A. sericophylla, Gray. A matted bush, a foot high. Desert near Aqua

Caliente, Sau Bernardino County, *S'. B. Parish. Flowering in January.

Page 73.
. 7. EUPHORBIA.

1". "E. platysperma, Engelm. Ms. " A prostrate glabrous annual, stems | to 1

foot long : leaves oblong-obovate, entire, short-cuspidate, thin and transparently

reticulate, ^ inch long ; stipules subulate, mostly entire : involucres large, hemi-

spherical, solitary, with 1 to 4 naked or somewhat margin-appendaged glands : ovary

oblong ; the bifid styles very short : capsule large, oblong, 1 f lines long, the carpels

rounded on the back : .seeds large (1| lines long), flat, slightly convex on the back

and carinate on the ventral side, reddish gray.
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"Mouth of the Colorado Eiver, Palmer, 1869. A well-marked species, allied to E. ocellata,,

which likewise has the number of glands and their greenish apiiemlages variable and uncertain,

but distinguished from this and all others of the section by the large oblong capsule and the large

flat seeds. Stamens very numerous, 15 to 20."

6. E. serpyllifolia, Pers. Near Santa Barbara, Mrs. Ehvood Cooper.

Page 76. 1. CALLITRICHE.

1. C. marginata, Torr. Near Santa Barbara, Mrs. E. Cooper.

Page 78. 1. ANEMOPSIS.

1. A. Califomica, Hook.— Houttuynia Californica, Benth. & Hook., Gen. PI.

iii. 128.

Page 80. 2. ALNUS.

1. A. rubra, Bong. Santa Inez Mountains, Mrs. E. Cooper.

3. A. oblongifolia, Torr. San Bernardino Mountains, Parry & Lemmon.
Described as reaching 80 feet in height and 2 or 3 feet in diameter. The leaves are

sometimes 6 inches long, and the staminate and fruiting aments a half longer than

stated.

Page 89. 1. SALIX.

16. S. Californica, Bebb. The capsule is rarely glabrous or nearly so.

Page 114. 3. CHAM^CYPARIS.
Bentham & Hooker (Gen. PI. iii. 426) refer this genus to Thuya, from which it

appears to be sufficiently distinct.

Page 120. 8. PSEUDOTSUGA,
1. P. Douglasii, Carr., var. pendula, Engelm. Ms. "Branches, at least the

lower ones, very slender and long-dependent, often 8 or 10 feet long."

Valleys and slopes about Mount Shasta, Sissmi.

Page 121. 9. TSUGA.

2. T. Fattoniana, Engelm. Ebbett's Pass is erroneously mentioned in con-

nection with the range of the species, which extends probably to the south of the

head of the San Joaquin Eiver. This pass, now unused, is in Alpine County to

the north of Silver Mountain.

Page 122. 11. PINUS.

The pollen-grains in this genus should have been described as .025 to .045 of a

line long, instead of .02 to .03 as stated.

Page 132. 2. COBALLORHIZA.

2. C. Mertensiana, Bong. Flowers red ; lip oblong, often with a small nar-

row acute tooth on each side below the middle ; spur conspicuous : capsule reflexed.

Forests of Humboldt County, V. Rattan.

Page 134. 4. HABENARIA.
3*. H. flagellans. Stout, nearly 2 feet high : leaves narrowly lanceolate, acumi-

nate; bracts linear-lanceolate, foliaceous, equalling or exceeding the white flower:
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spike loose : sepals oblong-lanceolate, 3 lines long, the upper a little broader : petals

falcate, narrow ; lip linear with a broad rhombic base, 5 lines long ; spur slender,

8 lines long, equalling the narrow sessile ovary : pollen-masses attached by a short

pedicel to a large oblong gland ; beak of stigma broad and rounded : capsule linear-

oblong, 9 lines long.

Indian Valley, Plumas County, J. G. Lcmmon.

Page 135. 5. SPIEANTHES.

2. S. porrifolia, Lindl. Flowers yellowish, narrow, the petals and upper sepal

linear ; lip dilated at base, oblong and undulate above.

Sierra Valley, Lemmon.

Page 138. 10. CYPRIPEDIUM.

2. C. Californicum, Gray. Stem 1 to 4 feet high, 3-1 2-flowered : capsule

narrowly oblong, 8 to 15 lines long, on reflexed pedicels.— Plumas County, Mrs.

Austin.

Page 189. 1. IRIS.

1. I. macrosiphon, Torr. In Placer County, Bigelow, Mrs. M. E. P. Ames.

4. L longipetala, Herb. Oregon, J. Howell.

Page 141. 2. SISYRINCHIUM.

2. S. Californicum, Ait. f The specimens from Plumas County (Indian Val-

ley, Lemmon, and American Valley, Miss S. A. Plummer) differ from the usual form
in their much more slender habit, the scapes less than a line broad, and the obscurely

nerved leaves scarcely more than a line wide
;
perhaps distinct.

3. S. grandiflorum, Dougl. Capsule globose, nearly 3 lines in diameter : seeds

angled, a line long.

Page 143. 1. AGAVE.

* * * Flowers in pairs or fours, densely spicate ; perianth campanulate, the

tiiJ)e 3 0/* 4 times shorter than the lobes.

4. A. XTtahensis, Engelm. Acaulescent : leaves very thick, glaucous, attenuate

from a broad base, 6 to 12 inches long, 1 to If wide, terminated by a pale or dusky
nearly triangular spine an inch or two long ; margin armed with stout straight spiny

teeth 1 1 to 2 lines long : scape 5 to 7 feet high including the spike ( 1 or 2 feet)
;

bracts subulate : flowers small, yellow, on pedicels 3 lines long or less
;
perianth

^ inch long, about, equalling the ovary : stamens on the middle of the tube, exserted :

capsule oblong, shortly pointed, 10 to 12 lines long.— Bot. King Exp. 497, and
1. c. 308.

On mountain ranges iu the desert, northeast of San Bernardino {S. B. Parish) ; Arizona and
Southern Utah.

Page 184. 29. TOFIELDIA.

Mr. Baker (Journ. Linn. Soc. xvii. 490) proposes the genus Triantha for Nuttall's

section of that name, distinguishing it by the scarcely sufficient characters which are

given in the note to Tofieldia. He recognizes but one species on the Western
Coast.

Page 187. 1. LYSICHITON.

1. L. KamtSChatcensis, Schott, Gen. Aroid. t. 91, Engler (in DC. Monogr.

Phaner. ii. 210) refers all the forms to one species.
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Piige211. 1. WASHINGTONIA.
Flowers perfect, solitary, nearly sessile upon the slender branches of the panicle,

scarious-coriaceous ; calyx tubular, rigid, with short rounded lacerate overlapping

lobes ; corolla twice longer, 3-parted, the lanceolate segments reflexed above the

broad claw. Stamens 6 ; filaments narrow, fleshy above the adnate base, exserted

and attenuate. Carpels united, the elongated styles coherent into a filiform horny

tube.

Collected near San Bernardino in May, 1880, by 3fr. W. G. Wright, who alone has obtained

flowering specimens and whose exertions to this end deserve much credit. He has also received the

immature fruit of what may prove to be a second species, said to come from a much larger sized

tree and to be found a hundred miles or more to the east of San Bernardino.

2. EBYTHBEA, Watson.

2. Zi. axmata, Watson. What appears to be the fruit of this species has been

brought by the Indians to Mr. Wright of San Bernardino, from trees growing in the

interior of that county. They also brought to him a small black fruit which is re-

ferable to neither of these genera. The closer attention of collectors is invited to the

representatives of this order in that region.

Page 246. 8. CAREX.

59. C. brevipes. Upon farther examination this proposed species must be

taken to be a variety of C. globosa. It differs from the latter in its shorter stem, in

the greater length of the lower bract of the upper spikes, which is as broad as the

leaves and much longer than the culm, and in its narrowly obovoid perigynia,

which are longer attenuate below, and nerveless, but finely striate towards the base.

In both, the fibres of the lower sheaths are sparingly reticulate, the leaves scabrous,

the style enlarged at base, erect, jointed, and deciduous.— W. Boott.

Page 331. 1. EQUISETUM.

5. E. laevigatlim, A. Br. Penitencia Caiion, Santa Clara County, Mrs. A. E.

Bush.

Page 332. 1. BOTRYCHIUM.
3. B. Virginianum, Swartz. In the Sierra Nevada, but locality uncertain,

F. A. Miller.

Page 342. 8. ADIANTUM.

2. A. emarginatum, Hook.

—

A. Jordani, Muell. iu Bot. Zeit. xxii. 25, t. 1,

fisi. I.





INDEX OF GENERA AND SPECIES.

[Synonyms in Italics.]

Abies, Link, ii. 117.

Albertiana, Murr., ii. 121.

amabilis, ii. 118, 119.

bracteata, Nutt., ii. 118.

Bridget, Kellogg, ii. 121.

concolor, Lindl., ii. 118.

Douglasii, Lindl., ii. 120.

grandis, Lindl., ii. 118.

grandis, ii. 118.

Hookeriana, Murr., ii. 121.

lasiocarpa, ii. 118.

Lowiana, Murr., ii. 118.

macrocarjM, Vasey, ii. 120.

magnifica, Murr., ii. 119.

Menziesii, Lindl. ii. 122.

Mertetisianay Lindl. & Gord.,

ii. 121.

nobilis, Lindl., ii. 119.

Parsoniana, ii. 118.

Pattonii, Jeff., ii. 121.

Sitchensis, Lindl. & Gord. , ii.

122.

Williamsonii, Newb., ii. 121.

Abietine^, ii. 117.

Abildgaardia fusca, Nees, ii.

223.

Abronia, Juss., ii. 3.

areiMrin, Menz., ii. 4.

Crux-Maltae, Kellogg, ii. 5.

cycloptcra, ii. 5.

fragrans, Nutt., ii. 5.

f

gracilis, Benth., ii. 4.

atifolia, Esch., ii. 4.

maritima, Nutt., ii. 4.

mellifera, Dougl., ii. 4.

turbinata, Torr., ii. 5.

umbellata, Lam., ii. 4.

villosa, Watson, ii. 4.

Abutilon, Toum., i. 87.

crispum, Don, i; 87.

Newberryi, Watson, i. 87.

Palmeri, Gray, i. 87.

Acacia, Willd., i. 163.

Farnesiana, Willd., i. 164.

Greggii, Gray, i. 164.

Wrightii, Benth., i. 164.

Acaena, Linn., i. 186.

pimiatifida. Hook. & Am., i.

186.

trifida, Ruiz & Pavon, i. 186.

Aealypha, Linn., ii. 70.

Californica, Benth., ii. 70.

Acamptopappus, Gray, i. 304.

^phaerocephalus. Gray, i. 304.

AcanthacEjE, i. 587.

Acanthoniintha, Gray, ii. 477.

ilicifolia. Gray, ii. 477.

AcaiUhonychia ramosissima,

Rohrb., i. 72.

Acarphcea artemisice/olia. Gray,
i. 391.

Acaulon, Muell., ii. 358.

viuticum, Muell., ii. 358.

Acer, Tourn., i. 107.

circinatuni, i. 107.

Douglasii, Hook., i. 108.

glabrum, Torr., i. 107.

macrophyllum, Pursh, i. 107,

ii. 439.

tripartitum, Nutt., i. 108.

Acerates cUropurpurea, Kell., i.

477.

cordifolia, Benth., i. 477.

lalifolia. Ton-., i. 476.

lomeiitosa, ToiT., i. 477.

Achillea, Linn., i. 400.

lanata, Pursh, i. 381.

Millefolium, Linn., i. 400.

Achlys, DC, i. 15.

triphylla, DC, i. 16.

Achyrachsena, Schauer, i. 371.

mollis, Schauer, i. 371.

Achyranthes lamiginosa, Nutt.,

ii. 43.

Achyronychia, Torr. & Gray, i.

72.

Cooperi, Torr. & Gray, i. 73.

Acoma, Benth., i. 356.

Aconitum, Tourn., i. 12.

Columbianum, Nutt., ii. 428.

Fischeri, Reichenb., i. 12, ii.

428.

nasutum. Hook., i. 12.

Acourtia onicrocephala, DC, i.

422.

Aetata, Linn., i. 12.

argiita, Nutt., i. 12.

spicata, Linn., i. 12.

Actinella, Nutt., i. 393.

Cooperi, Gray, i. 394.

Richardsonii, Nutt., i. 394.

Actinolepis, DC, i. 377.

anthemoides, Gray, i. 378.

coronaria, Gray, i. 378, ii.457.

Actinolepis lanosa, Gray, i. 379.

multicaulis, DC, i. 378.

mutica. Gray, i. 378, iL 457.

nivea. Gray, i. 379.

tenella. Gray, i. 378.

Wallacei, Gray, i. 379.

Adder's Tongue, ii. 332.

Adenocaulon, Hook., i. 335.

bicolor. Hook., i. 335.

Adenostegia, Benth., i. 580.

rigida, Benth., i. 581.

Adenostoma, Hook. & Am. i.

184.

hrevifolia, Nutt. i. 184.

fasciculatum. Hook. & Arn.,

i. 184.

sparsifoliuni, Torr., i. 185.

Adenostyles, Cass., i. 300.

Nardosmia, Gray, i. 301, ii.

453.

Adiantojisis, Fee, ii. 336.

Adiantum, Linn., ii. 342.

^thiopicvm, ii. 342.

Americanum, Com., ii. 343.

Capillus-Veneris, Linn., ii.

342.

Chilcnse, ii. 342.

dilcdatnm, Nutt., ii. 342.

emarginatum. Hook., ii. 342,

486.

Jordani, Muell., ii. 486.

pedatuni, Linn., ii. 342.

Adolphia, Meisn., i. 101.

Californica, Watson, i. 101.

infesta, Meisn., i. 101.

infesta, Torr., i. 101.

jEgilops Hystrix, Nutt., ii. 327.

iEgopogon, Willd., ii. 266.

eenchroides, Willd., ii. 266.

.^sculus, Linn., i. 106.

Californica, Nutt., L 106.

Hippocastanum, Linn., i.l06.

Agarisla calliopsidea, DC, i.

355.

Agave, Linn., ii. 142.

deserti, Engelm., ii. 142.

NewbeiTyi, Engelm., ii. 142.

parviflora, ToiT., ii. 142.

Schottii, Engelm.. ii. 142.

Shawii, Engelm., ii. 142.

Utahensis, Engelm., ii. 484.

Agerahim lineare, Cav., i. 388.
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Agrimonia, Tourn., i. 185.

Eupatoria, Linn., i. 185.

Agrimouy, i 185.

Aijropyrum, Beau v., ii. 323.

caninum, Reiehenb., ii. 324.

divergens, Nees, ii. 324.

repens, Beauv., ii. 324.

Agrostis, Linn., ii. 270.

sequivalvis, Trin., ii. 271.

airoides, Torr., ii. 269.

alba, Linn., ii. 271.

albicans, Buckl., ii. 273.

asperifolius, Trin., ii. 273.

Califomica, Trin., ii. 273.

canina, Linn., ii. 274.

canina, ii. 271.

cnjpfxtndra. Torn, ii. 268.

elata, Trin., ii. 274.

exarata, Trin., ii. 273.

exigua, Thurb., ii. 275.

grandis, Trin., ii. 273.

Hillebrandi, Thurb., ii. 271.

laxijlora, Richards., ii. 274.

Michauodi, Trin., ii. 274.

microphylla, Steud., ii. 273.

minutissima, Stcud., ii. 269.

mucronata, Presl, ii. 272.

pallens, Trin., ii. 273.

scabra, Willd., ii. 274.

scabritiscula, Buckl., ii. 274.

Scouleri, Trin., ii. 272.

stolonifcra, Linn., ii. 271.

varians, Trin., ii. 273.

verticillata, Vill., ii. 272.

virescens, HBK., ii. 274.

vulgaris, With. , ii. 271, 274.

Aira, Linn., ii. 296.

arctica, Trin., ii, 297.

Bottnica, Wahl., ii. 297.

cuespitosa, Linn., ii. 297.

danthonioides, Trin., ii. 298.
elongata. Hook., ii. 297.

latifolia. Hook., ii. 298.

obtusata, Michx., ii. 302.

truncata, Muhl., ii. 302.

Alartpnia helenioidcs, DC, i.

349.

Alchemilla, Tourn., i. 185.

arvensis, Scop., i. 185, ii. 444.

cuneifolia, Nutt., i. 185.

occidentalis, Nutt., i. 185.

Alder, ii. 80.

White, ii. 80.

Alfalfa, i. 132.

Altilaria, i. 94.

Algarobia glandulosa, Torr. &
Gray, i. 163.

Alisma, Linn., ii. 200.

Califomica, Bolander, ii. 200.
Plantago, Linn., ii. 200.

ALISMACEiE, ii 199.

Allionia, Linn., ii. 3.

inearnata, Linn., ii. 3.

maJachroides, Benth., ii. 3.

Allium, Linn., ii. 146.

acuminatum, Hook., ii. 148.

acuniiruUnm, ii. 149.

AWimnampledais, Torr., ii. 149.

anceps, Kellogg, ii. 151.

anceps, ii. 151.

Ascalonicuni, Linn., ii. 146.

atrorubens, Watson, ii. 150.

attenuifolium, Kellogg, ii.

149.

Bidwellise, Watson, ii. 150.

bisceptrum, Watson, ii. 149.

Bolanderi, Watson, ii. 148.

Breweri, Watson, ii. 151.

campanulatum, Watson, ii.

149.

Cepa, Linn., ii. 146.

croceum, Torr., ii. 152.

Doitglasii, ii. 147, 149.

Elicesii, Regel, ii. 148.

falcifolium, Hook & Am., ii.

151.

falcifolium, ii. 147, 149.

fimbriatum, Watson, ii. 150.

hffimatochiton, Watson, ii.

148.

ladeuvi, Benth., ii. 156.

lacunosum, Watson, ii. 149.

Lemmoni, Watson, ii. 151.

maritimum, Benth, ii. 152.

Murrayanum, Hort. Edinb.,

ii. 148.

Nevadense, Watson, ii. 150.

occidenlale. Gray, ii. 149.

Parryi, Watson, ii. 150.

parvuin, Kellogg, ii. 150.

platycaule, Watson, ii. 151.

Porruni, Linn., ii. 146.

reliculatum, Benth., ii. 149.

Sanboruii, Wood, ii. 148.

sativum, Linn., ii. 146.

Schajnoprasum, Linn., ii.l46.

serratum, Watson, ii. 149.

Tilingi, Regel, ii. 156.

tribracteatum, Torr., ii. 150.

tribracteatum, ii. 150.

unifolium, Kellogg, ii. 147.

validum, Watson, ii. 147.

Allotropa, Torr. & Gi-ay, i. 461.

virgata, Torr. & Gray, i. 461,

ii. 461.

Alnus, Tourn., ii. 80.

glutinosa, ii. 80.

incana, Willd., ii. 81.

iiicana, ii. 80.

oblongifolia,Torr.,ii. 80, 483.

Oregana, Nutt., ii. 80.

rhombifolia, Nutt., ii. 80.

rubra, Bong., ii, 80, 483,

serrulata, ii. 80, 81.

Aloe, American, ii. 142.

Alopecurus, Linn., ii. 263.

aristulatus, Michx., ii. 263.

geniculatus, Linn., ii. 263.

geniculatus, ii. 263.

pratensis, Linn., ii. 263.

AllosorusoxrosticfioidcSySpreng.,

ii. 341.

andromedcefolius, ii. 340.

miicronatas, Eaton, ii. 340.

Alsia, SuUiv., ii. 409.

abietina, SuUiv., ii. 409,

Califomica, Sulliv., ii. 409.

longipes,Sulliv.& Lesq.ii.409.

Alsine palustris, Kellogg, i. 70.

Altema'rUliera lanuginosa, Torr. ,

ii. 43.

Alum Root, i. 200.

Alyssum, Tourn., i. 27.

calycinum, Linn., i. 27.

maritimum, Linn., i. 27.

Amakantacks, ii. 40.

Amaranth, ii. 40.

Amarantus, Tourn., ii. 40.

albus, Linn., ii. 41.

blitoides, Watson, ii. 41.

Blitum, Linn., ii. 42.

Blitum, ii. 41.

Californicus, Watson, ii. 42.

chlorostachys, Willd., ii. 41.

fimbriatus, Benth., ii. 42.

Palraeri, Watson, ii. 42.

paniculatus, Linn., ii. 41.

retroHexus, Linn., ii. 41.

retroflcxiis, ii. 41.

Torreyi, Bienth., ii. 42,

Amaryllidace>e, ii, 141.

Amauria, Benth., i. 385.

rotundifolia, Benth., L 385.

Amblirion, Raf., ii. 168.

pudicum, Raf., ii. 168.

Amblogyne, Raf., ii. 42.

fimbriata. Gray, ii, 42.

Torreyi, Gray, ii. 42.

Amblyopappus, Hook, & Am.,
i. 385.

pusillus. Hook. & Arn.,i. 385.

Amblystegium, Schimp.,ii. 417.

radicale, Bruch & Schimj).,

ii. 418.

riparium, Bruch & Schimp.

,

ii. 418.

serpens, Bruch & Schimp., ii.

418.

vacillan-s, Sulliv., ii. 418.

Ambrosia, Tourn., i. 344.

acanthicarpa. Hook. , i. 345.

artemisirefolia, Linn., i. 344.

coronopifolia, Torr. & Gray,

i. 344.

psilostachya, DC, i. 344.

tenuifolia, Spreng., i. 346.

Amelanchier, Med., i. 189.

alnifolia, Nutt., i. 190.

Canadensis, Torr. & Gray, L
190.

florida, Lindl., i. 190.

American Aloe, ii. 142.

Laurel, i. 456,

Amianthium NuttaZlii, ii. 183,

184.

Amida gracilis, Nutt., i. 360.

hirsuta, Nutt,, i. 360.

Ammannia, Houst., i. 214.

humilis, Michx., ii. 447.

latifolia, Linn., i. 214, ii.

447.
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Ammobroma, Torr., i. 464,

Sonoi-ae, Torr., i. 464.

Ammodia Qregana, Nutt., i.

309.

Amole, ii. 159.

Amorpha, Linn., i. 140.

Californica, Nutt., i. 140.

frutkosa, Torr., i. 140.

Aniphiachyris, Torr. & Gray,
i. 302.

Fremontii, Gray, i. 303.

Amphipappits Fremontii, Torr.

& Gray, i. 303.

Amphoridium, Schimp., ii. 376.

Amsinckia, Lehm., i. 523.

Douglasiana, A. DC., i. 524.

ecliinata. Gray, i. 524.

grandiflora, Kleeb., i. 525.

intermedia, Fisch. & Mey., i.

524.

lycopsoides, Lehm,, i, 524.

lycopsmdcs, i. 524.

spectabilis, Fisch. & Mey., i.

524.

tessellata. Gray, i. 524.

vernicosa. Hook. & Am., i.

525.

Amsonia, Walt., ii. 462.

brevifolia. Gray, ii. 462.

Aiiaca/ypla, RoehL, ii. 360.

Starkextna, Hedw., ii. 362.

Anacardiace*, i. 109.

Auacharis, Richard, ii. 129.

Canadensis, Planch., ii. 129.

Anagallis, Tourn., i. 469.

ai"vensis, Linn., i. 469.

Aiiajitherix, Nutt., i, 477.

Anaphalis, DC, i. 340.

margaritacea, Benth., i. 341,

Ancisfrocarphiis Jilagineus,

Gray, i. 337.

Andromeda bradeosa, DC, i.

453.

cupressiiia. Hook., i. 456.

Merteiisiana, Bong., i. 456.

venulosa, DC., i. 453.

Androsace, Tourn., i. 468.

filiformis, Retz, i. 468.

septentrionalis, Linn., i. 468,

ii. 462.

Androstephium, Torr., ii. 157.

brevitlorum, Watson, ii. 157.

violaceum, Torr., ii. 157.

Anemia, Nutt., ii. 78.

Anemone, Linn., i. 3.

aljmm. Hook., i. 3.

Baldensus, Hook., ii. 424.

deltoidea, Hook., i. 4, ii. 424.

Drunnnondii, Watson, ii. 424.

multifida, DC, i. 4, ii. 424.

nemorosa, Linn., i. 4, ii. 424.

occidentalis, Watson, i. 3.

Anemopsis, Hook., ii. 77,

Bolanderi, CDC, ii. 78.

Californica, Hook., ii. 78, 483.

Angelica, Linn,, i. 265.

Breweri, Gray, i. 265.

Angelica lineariloba, Gray, i.

266.

tomentosa, Watson, i. 265.

Anisocarpus Bolanderi, Gray, i.

359.

madioidcs, Nutt., i. 358.

Anisocoma, Torr. & Gray, i. 430.

acaule, Torr. k Gray, i. 431,

Anomodon, Hook. & Tayl., ii.

407.

Califoniicum, Lesq., ii. 407.

Anoplanthus, Eudl., i. 584.

x\ntennaria, Gaertu., i. 338.

alpina, Gaertn., i. 339.

argentea, Benth., i. 340.

Carpathica, R. Br., i. 339.

dimorpha, Torr. & Gray, i.

339.

dioica, Gaertn., i. 339,

Geyeri, Gray, i. 340.

luzuloides, Toit. & Gray, i.

340.

margaritacea, R, Br., i. 341.

microcephala. Gray, i. 340.

racemosa, Hook., i. 338.

Anthericum pomeridianum,
Ker, ii. 160.

Anthomcles Douglasii, Roein.,

i. 189,

Anthoxanthuni, Linn,, ii, 266.

odoratum, Linn., ii. 266.

A7iticlea FrcmontijTon: , ii. 183,

NiMallii, ii. 183.

Antirrhinum, Tourn., i. 548.

Breweri, Gray, i. 550.

cotifertifiorum, Benth., i. 552,

Cooperi, Gray, i, 551.

cornutum, Benth,, i. 549.

comutura, Dur., i. 549.

Coulterianum, Benth., i. 549.

Coulterianum, Dur., i. 550.

cyathiferum, Benth., i. 548.

filipes. Gray, i. 551,

glandulosum, Lindl., i. 549.

junceum, Gray, i. 551, ii. 472.

Kingii, Watson, i. 550.

leptaleum. Gray, i. 549.

maurandioides. Gray, i. 551.

Nuttallianum, Benth., i. 550,

622.

speciosum. Gray, i. 551.

strictuni. Gray, i. 550,

vagans, Gray, i. 549,

virga. Gray, i. 549.

Antitrichia, Bridel, ii. 408.

Californica, Sulliv., ii. 409.

curtipendula, Brid , ii. 409.

curtijKndula, ii. 409.

Aporgia borcalis. Bong., i. 440.

Apargidium, Torr. k Gray, i.

439.

boreale, Torr, & Gray, L 439.
Aphanisma, Nutt., ii. 45.

blitoides, Nutt., ii. 45.

AphantocJwela exilis. Gray, i.

305.

Aphora serrata, Muell., iL 69.

Aphyllon, Mitch., i. 584.

Californicum, Gray, i. 584.

comosum. Gray, i. 584.

fascieulatum, Gray, i. 584.

Ludovicianum, Gray, i. 585.

multiHorum, Gray, i. 585,

pinetorum. Gray, i. 585.

tuberosum. Gray, i. 585, iL

476.

uniflorum. Gray, i. 584.

Apiastrum, Nutt., i. 258,

angustitolium, Nutt, i. 259.

latifolium, Nutt., i. 259.

Apium, Linn., i. 258.

graveolens, Linn., i. 258.

Aplectrum, Torr., ii. 132.

hyemale, Torr., ii. 133,

Aplopappus, Cass., i. 310,

acaulis. Gray, i. 311.

apargioides, Gray, i. 311, ii.

454.

areuarius, Benth., i. 314.

Bloomeri, Gray, i. 313.

florifcr. Hook. & Am., ii. 455.

cuneatus. Gray, i. 312.

ericoides, Hook, k Am., i.

313.

gracilis, Gray, i. 613.

Greenei, Gray, ii. 454.

Hartikei, DC, i. 321.

lanceolatus. Gray, i. 312.

laricifolius, Gray, ii. 454.

linearifolius, DC., i. 311.

Macronenia, Gray, i. 314.

Mcnziesii, Toir. & Gray, i.

315.

nanus, Eaton, i. 314.

Nevadensis, Kell., i. 311.

Palmeri, Gray, i. 613.

paniculatus, Graj', i. 311.

pinifolius. Gray, i. 312.

racemosus. Torn, ii. 454.

resinosus, Gray, i. 313,

resinosus, i. 313.

sphmrocephalus, Gray, i, 304.

sjjinulosus, DC, i. 314.

squarrosus. Hook, k Am., i,

311, ii. 454.

stenophyllus. Gray, ii. 454.

sutfruticosus. Gray, i. 313.

tenuicaulis, Eaton, i. 312,

tortifolius, Torr, k Gray, i.

323.

Whitneyi, Gray, i. 312.

Apocynace^, i. 472.

Apocynum, Tourn., i. 473.

androssemifolium, Liun., i.

473,

cannabinum, Linn., i. 473.

Apple, i. 188.

Apple of Peru, i. 537,

Aquilegia, Tourn., i. 9,

cseralea, James, i. 10.

Californica, Lindl., i. 10,

Canadensis, Torr., i. 10.

exiinia.. Van Houtte, i. 10.

formosa, Fisch., i. 10,
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Aquilegia leptoccra, Nutt., i.

10.

macrantha, Hook. & Am.,
i. 10.

truncata, Fisch. & Mey., i. 10.

Arabis, Linn., i. 31.

arcuata, Gray, i. 33, ii. 431.

blepharophylla. Hook.& Arn.,

i. 32.

Breweri, Watson, i. 33.

canescens, Nutt., i. 32, ii.

431.

Drunimondii, Watson, i. 32.

hirsuta. Scop., i. 32.

Holboellii, Hornem., i. 33,

ii, 431.

longirostris, Watson, i. 31.

Lyallii, Watson, i. 32.

peifoliata. Lam., i. 31.

platisperma, Gray, i. 32.

puberula, Nutt., ii. 431.

repanda, Watson, i. 32.

retrofracta, Grab., i. 33.

spatbulata, Nutt., i. 32.

Arace^, ii. 187.

Aralia, Linn., L 273.

Californica, Watson, i. 273,
ii. 4.52.

humilis, Cav., i. 273.

spinosa, Liun., L 273.

AraliacejE, i. 273.

Arbor- Vitse, ii. 115.

Arbutus, Tourn., i. 451.

laurifolia, Lindl., i. 452.

Menziesii, Pursh, i. 452.

procera, Dougl., i. 452.

pungens. Hook. & Arn., i.

453.

Arceutbobium, Bieb., ji. 106.

abietinum, Engelm., ii. 107.

Americanum, Nutt, ii. 106.

campylopodum, Engelm., ii.

107.

divaricatum, Engelm., ii. 107.

Douglasii, Engelm., ii. 106.

occidentale, Engelm., ii. 107.

Oxycedri, Bieb., ii. 106.

pusillum. Peck, ii. 106.

robustum, Engelm., ii. 107.

vaginatum, Eicbler, ii. 107.

verticillifloruin, Engelm., ii.

107.

Arctiodracon Camtschatictim,
Gray, ii. 187.

Arctomecon, Torr., i. 21, ii.

429.

Californicum, Torr., i. 21.

Arctopoa, Griseb., ii. 313.

Arctostaphylos, Adans., i. 452,
ii. 460.

acuta, Nutt., i. 453.

Andersonii, Gray, i. 452.

bicolor. Gray, i. 454.

Californica, ii. 461.

Cleveland!, Gray, ii. 461.

cordifolia, Lindl., i. 453.

glauca, Lindl., i. 454.

Arctostaphylos glaiica, Watson,
i. 453.

Hookeri, Don, i. 453, ii. 461.

Nevadensis, Gray, ii. 461.

nummularia, Gray, i. 453.

polifolia, HBK., i. 454.

pumila, Nutt., i. 453.

pungens, HBK., i. 453, ii. 461.

tomentosa, Dougl., i. 452.

Uva-ursi, Spreng., i. 453, ii.

460.

Arenaria, Linn., i. 68.

brevi/olia. Gray, i. 69.

Californica, Brewer, i. 69, ii.

435.

capillaris, Poir., i. 69.

congesta, Nutt., i. 69.

Douglasii, Torr. & Gray, i. 69.

Fendleri, Watson, i. 69.

formosa, Torr., i. 69.

Franklinii, DougL, i. 69.

lateriflora, Linn., i. 70.

macrophylla. Hook., i. 70.

nardifulia, Ledeb., i. 69.

palustris, Watson, i. 70.

pungens, Nutt., L 69.

tenella, Nutt, i. 69.

verna, Linn., ii. 435.

Argemone, Linn., i. 21.

hispida. Gray, i. 21.

Mexicana, Linn., i. 21.

Mexicana, Torr., i. 21.

munita, Dur. & Hilg., i. 21.

Argythamnia, P. Browne, ii. 69.

sericophylla. Gray, ii. 70, 482.

serrata, Muell. Arg., ii. 69.

Aristida, Linn., ii. 288.

bromoide.s, HBK., ii. 289.

Californica, Thurb., ii. 289.

dispersa, Trin. & Rupr., ii.

289.

Aristolochia, Tourn., ii. 102.

Californica, Torr., ii. 102.

Aristolochiace.e, ii. 101.

Armeria, Willd., i. 465.

andina, Boiss., i. 465.

vulgaiis, Willd., i. 465.

Arnica, Linn., i. 414.

alpina, Murr., i. 416.

amplexicaulis, Nutt., ii. 458.

angustifolia, Vahl, i. 416.

Chamissoni.s, Less., i. 416.

Chamissonis, Torr. & Gray,

i. 416.

cordifolia. Hook., i. 415.

discoidea, Benth., i. 415.

foliosa, Nutt, i. 416.

fulgens, Pursh, i. 416.

latifolia. Bong., i. 415, ii.

458.

longifolia, Eaton, i. 416.

Menziesii, Hook., i. 415.

mollis. Hook.; i. 415.

rnontana, Hook., i. 416.

parviflora. Gray, i. 415.

plantaginea, Pursh, i. 416.

viscosa. Gray, iL 458.

Aromia, tenuifolia, Nutt., i.

385.

Aronia alni/olia, Nutt, i. 190,

Arrhenatherum, Beauv. , ii. 298.
avenaceum, Beauv., ii. 298.

Arrow-grass, ii. 199.

Arrow-head, ii. 201,

Arrow-wood, i. 335.

Artemisia, Linn., i. 402.

ahrotanoides, Nutt., i. 403.

arbuscula, Nutt, i. 405.

arctica, Less., i. 403.

Californica, Less., i. 403.

cana, Pursh, i. 405.

CliMinissoniana, Bess., i. 403.

discolor, Dougl., i. 404.

dracunculoides, Pursh, i, 404,
ii. 458.

Fischeriniw,, Bess., i. 403.

foliosa, Nutt, i. 403.

heterophylla, Nutt, i. 404.

Ludoviciana, Nutt., i. 404.

matricarioides. Less., i. 401,

Norvegica, Fries, i. 403.

pachystachya, DC., i. 404.

Palmeri, Gray, i. 618.

potentilloides, Gray, i. 402.

pycnocephala, DC, i. 404.

Rothrockii, Gray, i. 618.

rupestris, Fl. Dan., i. 403.

spinescens, Eaton, i. 404.

tridentata, Nutt, i. 405.

trifida, Nutt., i. 405.

vulgaris, Linn., i. 403.

Arthrocnemum aynbiguum,
Moq., ii. 57.

fruticosum, Moq., ii. 57.

macrostachyum. Ton'., ii. 58.

Artichoke, i. 417.

Aruncus, Linn., ii. 443.

Sylvester, Kost., ii. 443.

Arundo Canadensis, Michx., ii.

279.

Phragmites, Linn., ii. 300.

AsagroM spinosa, Baill., i. 143,

Asarum, Tourn., ii. 101.

caudatum, Lindl., ii. 102.

Hartwegi, Watson, ii. 101.

Hookeri, Field., ii. 102.

Lemmoni, Watson, ii. 102.

Asclepiadace*, i. 474.

Asclepias, Linn., i. 474.

cryptoceras, Watson, i. 476,

Douglasii, Hook., i. 475,

ecornutum, Kell., i. 477.

eriocarpa, Benth., i. 476, 620,

eriocarpa, Torr., i. 476.

erosa, Torr., ii. 463.

fascicularis, Decsne., L 475,

ii. 463.

Fremonti, Torr., ii. 463.

leucophylla, Engelm., i. 476,

620, li. 463.

macrnpkylla, Nutt, i. 476.

Mexicana, Cav., ii. 463.

nyctaginifolia. Gray, ii. 463.

speciosa, Torr., i. 475.
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Asclepias subulata, Decsne., i.

475.

vestita. Hook. & Am., i. 476.
Ash, i. 472.

Asp, Quaking, ii. 91.

AsiJen, ii. 91.

Asphodel, Bog, ii. 185.
False, ii. 184.

Aspleuiuin, Linn., ii. 344.
Filix-fcemina, Bernh., ii.

344.

Trichomanes, Linn., ii. 344.

Aster, Linn., i. 321.

adscendens, Lindl., i. 324.
sestivus. Ait., i. 614.

alpigenus. Gray, i. 325.

Andersonii, Gray, i. 325, ii.

455.

angustus, Torr. & Gmy, i.

326.

angustus, Gray, i. 326.

biennis, Nutt., i. 322.

Bloomeri, Gray, i. 323.

Califomicus, Less., i. 331.

canescens, Pui-sh, i. 322.

Charnissouis, Gray, i. 324.

Chilensis, Nees, i. 324.

conspicuus, Lindl., i. 323.

divaricatus, Nutt., i. 325, ii.

455.

Douglasii, LindL, i. 324.

Dotcglasii, DC, i. 614.

Durandii, Nutt., i. 324.

falcatus, LindL, i. 324.

filaginifolius. Hook. & Arn.,
i. 321.

frondosus, Torr. & Gray, i.

326.

glutinosus, Cav., i. 303.
incanus. Gray, i. 322.
integrifolius, Nutt., i. 324.

laxiflorits, Nees, i. 614.

Menziesii, Lindl., i. 323.
Oreganus, Nutt., i. 325.
parviflonis, Gray, i. 322.
pulchellus. Eaton, i. 325.
Radula, Less., i. 323, 324.
radulinus, Gray, i. 323.
salsuginosus. Rich., i. 325.
Shastensis, Gray, i. 322, ii.

455.

speclabilis, Hook., i. 324.
spinosus, Benth., i. 614.
tanacetifolius, HBK., i. 322.
tenuc, Kellogg, ii. 455.
tomentellus. Hook. & Ai-n., i.

321.

tortifolius. Gray, i. 323.
Wrightii, Gray, i. 323.

Astragalus, Tourn., i. 144.
ampnllarius, Watson, i. 149.
Andei-sonii, Gray, i. 151.
Antiselli, Gray, i. 152.
aridus, Gray, i. 147.
arrectus, Gray, i. 153.
Arlhu-Schottii, i. 147.
atratus, Watson, i. 155.

Astragalus Austinae, Gray, i.

156.

Bolanderi, Gray, i. 153.

Breweri, Gray, i. 146.

calyeosus, Torr., i. 156.

Canadensis, Watson, L 155.

Casei, Gray, i. 154.

Catalinensis, Nutt., i. 146.

coUinus, Dougl., ii. 442.

Coulteri, Benth., i. 146, ii.

442.

Crotalariae, Gray, i. 149.

Crolalarice, Torr., i. 149.

curtipes. Gray, i. 148.

cyrtoides, Gray, i. 152, ii.

442.

diaphanus, Dougl., i. 147.

didymocarpus, Hook &Aiu.,
i. 146.

dijihysus. Gray, i. 147.

Douglasii, Gray, i. 150.

eriocarpus, Watson, i. 151.
filipes, Torr., i. 152.

Frcmontii, Torr. & Gray, i.

147.

Geyeri, Gray, i. 146.

Gibbsii, Kellogg, ii. 442.

Hookerianus, Gray, i. 147.

Hornii, Gray, i. 150.

Hypoglottis, Kell., i. 146.

incptiis, Gray, i. 147.

inflexus, Dougl., i. 151.

iodanthus, Watson, i. 154.

Kentrophyta. Gray, i. 156.

Lemmoni, Gray, i. 155.

lentiformis. Gray, i. 156.

lentiginosus, Dougl., i. 147.

leucophyllus. Ton*. & Gray,

i. 148.

leucopsis, Torr. & Gray. i.

149.

macrodon. Gray, i. 150.

malacus. Gray, i. 151.

megacarpus, Gray, i. 148.

Menziesii, Gray, i. 150.

Mortoni, Nutt., i. 155.

multiflorus, Gray, i. 153.

nigrescens, Nutt., i. 146.

nudus, AVatson, i. 153.

Nuttallianus, DC, i. 146.

obscunis, Watson, i. 155, ii.

442.

oocarpus. Gray, i. 149.

oophorus, Watson, i. 148.

oxyphysus. Gray, i. 148.

platytropis. Gray, i. 147.

porrectus, Watson, i. 153.

pteroearpus, Watson, i. 154.

pubentissimus. Gray, i. 150.

Pulsifene, Gray, i. 150.

Purshii, Dougl., i. 151.

pycnostachyus. Gray, i. 155.

speirocaiiius. Gray, i. 152.

tener. Gray, i. 146.

Thompsonae, Watson, i. 151.

tricarinatus. Gray, ii. 442.

trichopodes, Gray, i. 149-

Astragalus Utahensis, Torr. &
Gray, i. 151.

Webberi, Gray, i. 154.
Whitneyi, Gray, i. 148.

Astrojjhia littoralis, Nutt, i.

160.

Atamisquea emarginata, Miers,
i. 50.

Atenia Gairdneri, Nutt., i.

259.

Atheropogon, Muhl., ii. 290.

oligostachyum, Nutt., ii. 291.
Atrichum, Beauv., ii. 401.

angustatum, Biiich &Schuuj).,
ii. 402.

undulalum, Beauv., ii. 402.
Atriplex, Tourn., ii. 50.

argentea, Nutt., ii. 53.

Barclayana, Dietr., ii. 53.

bracteosa, Watson, ii. 52,

482.

Breweri, Watson, ii. 55.

Califomica, Moq. , ii. 54, 482.

canescens, James, ii. 55.

catiescens, Nutt., ii. 54.

confertifolia, Watson, ii. 55,

482.

coronata, Watson, ii. 53.

Coulteri, Dletr., ii. 52, 482.

decumbens, Watson, ii. 53.

expansa, Watson, ii. 54.

hortensis, Linn., ii. 44.

hymenclytra, Watson, ii. 55.

lentifoiTuis, Watson, ii. 54.

leucophylla, Dietr., ii. 53.

microcarpa, Dietr., ii. 52.

Nuttallii, Watson, ii. 54.

Palnieri, Watson, ii. 54.

patula, Linn., ii. 51, 482.

phyllostegia, Watson, ii. 51.

polycarpa, Watson, ii. 54.

pusilla, Watson, iL 52.

spicata, Watson, ii. 51.

Torreyi, Watson, ii. 55.

truncata, Gray, ii. 52.

Atropis, Rupr., ii. 308.

angustata, Griseb., ii. 308.

Californica, Munro, ii. 309.

convoluta, Griseb., ii. 308.

distans, Griseb., ii. 308.

maritima, Gri.seb., ii. 308.

pauciflora, Thurb., ii. 310.

procunibens, Thurb., ii. 310.

scabrella, Thurb., ii. 310.

tenuifolia, Thurb., ii. 310.

tenuifiora, Griseb., ii. 308

Audibertia, Benth., i. 600.

capitata, Gray, i 600.

Clevelandi, Gray, L 601.

grandiflora, Benth., i. 600.

humilis, Benth., i. 601.

incana, Benth., i. 600.

nivea, Benth., i. 601.

Palmeri, Gray, i. 601.

polystachya, Benth., i. 601,

ii. 477.

stachyoides, Benth., i. 601.
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Aulacomuiuni, Schwaegi-., ii.

399.

androgyuum, Schwaegr., ii.

399.

palustre, Schwaegr., ii. 399.

Avena, Linn., ii. 294.

cemiia, Kunth, ii. 295.

fatua, Linu., ii. 294.

vwllis, Michx., ii. 296.

Awlwort, i. 43.

Ayenia, Linn., ii. 437.

inicrophylla, Gray, ii. 438.

pusilla, Linn., ii. 438.

Azalea, Linn., L 458.

calendulacea, Benth., i. 458.

occiderUalis, Ton*. & Gray, i.

458.

Azolla, Lam., ii. 352.

Caroliniana, Willd., ii. 352.

inicrophylla, Kaulf., ii. 352.

Baccharis, Linn., i. 332.

brachyphylla. Gray, i. 614.

caerulescens, DC, i. 333.

ccerulesceiis. Gray, i. 333.

consanguinea, DC, i. 332.

Douglasii, DC, i. 333, ii. 456.

Enioryi, Gray, i. 333.

glutinosa, Pers., i. 333.

inlularis, DC, i. 332.

Pincjrcea, Nutt., i. 333.

Plunimerae, Gray, ii. 456.

salicifolia, Nutt., ii. 456.

salicina, Torr. & Gray, ii.

456
sergiloides. Gray, i. 333.

viminea, DC, i. 333.

Baeria, Fisch. & Mey., i. 375.

clirysostoma, Fiscli. & Mey.,

i. 375.

Fremontii, Gray, i. 377.

gracilis. Gray, i. 376.

maritima, Gray, i. 376.

Palmeri, Gray, i. 376.

platycarpha. Gray, i. 376.

tenerrima. Gray, L 376.

uliginosa. Gray, i. 377.

Bahia, Lag., i. 379.

anibigua. Gray, L 382,

achillceoides, DC, i. 381.

arachnoidea, Fisch. & Mey.,

i. 382.

artemisisefolia, Less., i. 380.

confertiflora, DC, i. 380.

cuneata, KelL, i. 381.

gracilis, Hook. & Am., i. 382.

integrifolia, DC, i. 381.

lanata, DC, i. 381.

latifolia, DC, i. 382.

leucophylla, DC, i. 381.

leiicophylla, Torr. & Gray, i.

381.

leucophijlla, Eaton, i. 381.

parviHora, Gray, i. 382.

rubella. Gray, i. 379.

staechadifolia, DC, i. 380.

t£nuifolia, DC, i. 381.

Bahia trifida, Nutt., i. 380.

Wallacei, Gray, i. 379, 382.

Bahiopsis lanata, Kell., i. 354.

Baileya, Gray, i. 373.

niultiradiata. Gray, i. 373.

pauciradiata, Gray, i. 373.

pleuiradiata. Gray, i. 373.

Balsam, i. 93.

Balsam-root, i. 347.

Balsamorhiza, Hook., i. 347.

Bolanderi, Gray, i. 348.

Careyana, Gray, i. 347.

deltoidea, Nutt., i. 348.

glabrescens, Benth., i. 348.

helianthoides, Nutt, i. 348.

hirsuta, Nutt., i. 348.

Hookeri, Nutt., i. 348.

incana, Nutt., i. 348.

macrophylla, Nutt., i. 347.

sagittata, Nutt., i. 348.

terebinthacea, Nutt., i. 348.

Banalia occidentalis, Moq., ii.

43.

Baneberry, i. 12.

Barbarea, R. Br., i. 40.

vulgaris, R. Br., i. 40.

BarbeiTy, i. 14.

Barbula, Hedw., ii. 368.

ample.\a, Lesq., ii. 370.

anomala, Bruch & Schimp.,
ii. 367.

artocarpa, Lesq., ii. 371.

atrovirens, Schimp., ii. 369.

Beecheyi, Lesq., ii. 372.

Bolanderi, Les(|., ii. 370.

brachyphylla, Sulliv., ii. 371.

brevipes, Lesq., ii. 370.

chloronotos, Bruch, ii. 369.

convoluta, Hedw., ii. 372.

cuneifolia, Brid., ii. 369.

fallax, Hedw., ii. 370.

flexifolia, Hampe, ii. 372.

Guepini, Schimp., ii. 369.

inermis, Bruch, ii. 372.

insitlana, ii. 372.

laevipila, Brid., ii. 373.

latifolia, Bruch, ii. 373.

marginata, Bruch &. Schimp.,
ii. 370.

membranifolia, Schultz, ii.

369.

Muelleri, Bruch & Schimp.,
ii. 373.

purpurea, Muell., ii. 371.

rigida, Schultz, ii. 368.

rigidula, Schimp., ii. 371.

rubiginosa. Mitt., ii. 362.

ruralis, Hedw., ii. 373.

semitorta, Sulliv., ii. 371.

subfallax, Muell., ii. 370.

subulata, Brid., ii. 372.

Vahliana, Schultz, ii. 370.

vinealis, Brid., ii. 371.

virescens, Lesq., ii. 372.

Barkhauina Lessingii, Hook. &
Arn., i. 438.

Barnyard Grass, ii. 260.

Barrattia, Gray, i. 351.

Bartoniu, Nutt., i. 236.

aurea, Lindl., i. 236.

lu'vicaulis, Dougl., i. 237.

micrantha. Hook. & Aru., i.

236.

Bartramia, Hedw., ii. 400.

calcarea, Bruch & Schimp.,
ii. 401.

cris'jKi, Swartz, ii. 401.

fontana, Brid., ii. 401.
ithyphylla, Brid., ii. 401.

Menziesii, Hook., ii. 400.

pomiforniis, Hedw., ii. 401.

stricta, Brid., ii. 400.

Bartsia acuminata, Pursh, i.

575.

pallida, Linn., i. 575.

teniiifolki, Pursh, i. 577.

Bastard Toad-flax, ii. 103.

Batide^, ii. 60.

Batis, P. Browne, ii. 60.

maritima, Linn., ii. 60.

ve-rviiculata. Hook., ii. 59.

Bayberry, iL 81.

Bearbeny, i. 453.

Beard-Grass, ii. 270.

Beauairnea, Lemaire, ii. 162.

Bigclovii, Baker, ii. 163.

Beckmanu's Grass, ii. 264.

Beckmannia, Host, ii. 264.

erucajformis, Host, ii. 264.

Bedstraw, i. 282.

Bee-feed, ii. 481.

Beech, ii. 93.

Beet, ii. 44.

Bellardia, Colla, i. 423.

Bellflower, i. 447.

Beloperone, Nees, i. 588.

Californica, Benth., i. 588.

Bent-Grass, ii. 270.

Brown, ii. 274.

Creeping, ii. 272.

Fine, ii. 272.

Marsh, ii. 272.

Reed, ii. 278.

White, ii. 272.

Berberidace^, i. 14.

Berberis, Linn., i. 14.

Aquifolium, Pursh, i. 14.

Aquifolium, Pursh, i. 14.

fascicularis, Sims, i. 15.

nervosa, Pursh, i. 15.

pinnata. Lag. i. 15.

repens, Lindl., i. 14.

Bergella Texana, Schnitz., i.

80.

Bergia, Linn., i. 80.

Texana, Seub., i. 80, ii. 436.

Berginia, Harvey, i. 488.

virgata, Harv., i. 488.

Bernardia, P. Browne, ii. 70.

myricaefolia, Watson, ii. 70.

Berry, Buffalo, ii. 62.

Berula, Koch, i. 260.

ang\istifolia, Koch, i. 260, ii.

451.
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Betula, Toiirn., ii. 79.

glandulosa, Michx., ii. 80.

occidentalis, Hook., ii. 79.

Betulace^, ii. 79.

Bidens, Linn., i. 357.

Califomica, DC, i. 357.

ceruua, Linn., i. 357.

chrvsanthemoides, Michx., i.

357.

pilosa, Linn., i. 357.

Big Root, i. 240.

Big Tree, it 117.

Bigelovia, DC, i. 314.

arborescens, Gray, i. 315, 614.

Bolanderi, Gray, i. 315.

brachylepis, Gray, i. 614, ii.

454.

ceruniinosa. Gray, i. 316.

Cooperi, Gray, i. 315.

depressa. Gray, i. 316.

diffusa. Gray, i. 314, 315.

Douglasii, Gray, i. 317, 614.

dracuncidoidcs, DC, i. 317.

graveolens. Gray, i. 317, 614,

ii. 455.

Howardii, Gray, i. 316.

Menziesii, Graj', i. 315.

Missourieiisis, DC, i. 317.

panieulata, Gray, i. 317, 614,

ii. 454.

spathulata. Gray, i. 613.

teretifolia. Gray, i. 316, ii.

454.

Bignonia linearis, Cav., i. 587.

BiGXONiACE^, i. 586.

Bilberry, i. 450.

Bindweed, i. 533.

Birch, ii. 79.

Black, ii. 79.

Biscutella, Linn., i. 48.

Californica, Benth. k Hook.,
i. 48, ii. 432.

Wislizeni, Benth. & Hook.,
i. 48, ii. 432.

Black Birch, ii. 79.

Alustard, i. 39.

Nightshade, i. 538.

Oaks, ii. 98.

Sage, ii. 477.

Walnut, ii. 92.

Blackberry, L 171.

Bladder Nut, i. 108.

Bladder-pod, i. 43.

Bladdervvort, i. 586.

Blechnum borcale, Swartz, ii.

343.

doodioides. Hook., ii. 343.

Blennospenna, Less., i. 395.

Californicum, Torr. & Gray,

i. 395.

Blepharipappus, Hook., i. 357.

glcndalosHS, Hook., i. 368.

scaber, Hook., i. 358.

Blite, Sea, ii. 58.

Blitum, Tonrn., ii. 46.

Bonus-Henricus, ii. 48.

Californicum, Watson, ii. 48.

Blitum capitalmn, Linn., ii. 48.

carinatum, Moc]., ii. 48.

clienopodioidcs, Nutt., ii. 49.

glandulosum, Mo(|., ii. 48.

maritimum, Nutt., ii. 48.

pohjmorphum, Meyer, ii. 48.

rubruni, Reichenb., ii. 48.

Bloomeria, Kellogg, ii. 152.

aurea, Kellogg, ii. 152.

Blue-curls, i. 608.

Blue-eyed Grass, ii. 140.

Blue-joint, ii. 324.

Blue-Grass, Kentucky, ii.

312.

Blue Oak, ii. 95.

Blyttia suaveoleiis, Fries, ii.

276.

Boehmeria nivea. Hook. & Arn.,

ii. 63.

Boerhaavia, Linn., ii. 5.

erecta, Linn., ii. 5.

Graliami, Gray, ii. 6.

hirsuta, Willd., ii. 6.

scandens, Linn., ii. 6.

spicata, Choisy, ii. 6.

Bog Asphodel, ii. 185.

Bog-rush, ii. 203.

Boisduvalia, Spach, i. 233.

densiflora, Watson, i. 233.

Douglasii, Spach, i. 233.

glabella, Watson, i. 233.

Torreyi, Watson, i. 233.

Bolandra, Gray, i. 196.

Califomica, Gray, i. 196.

Bolivaria, Cham. & Schlecht.,

i. 471.

Boltonia, sp., Benth. & Hook.,
L 397.

BORRAGIXACE.*;, i. 518.

Boschniakia, C A. Meyer, i.

585.

glabra, Mey., i. 585.

Hookeri, Walp., i. 585.

strobilacea, Gray, i. 585, ii.

476.

Botrychium, Swartz, ii. 331.

australe, R. Br., ii. 332.

silaifolium, Presl, ii. 332.

simplex, Hitchcock, ii. .331.

teruatum, Swartz, ii. 332.

Virginianum, Swartz, ii. 332,

485.

Bouteloua, Lag., ii. 290.

aristidoides, Thurb., ii. 291.

oligostachya, Torr., ii. 291.

polystachya, Torr., ii. 291.

pumi/a, Buckl., ii. 291.

Boykinia, Nutt., i. 195.

aconitifolia, Nutt., i. 196.

major. Gray, i. 196.

occidentalis, Torr. & Gray, i.

196.

occidentalis. Gray, i. 196.

Richardsouii, Gray, i. 196.

rotundifolia. Parry, ii. 445.

Bowlesia, Ruiz & Pavon, i. 255.

lobata, Ruiz & Pavon, i. 255.

Bowlesia <encrrt,Spreng.,i. 255.

Box Elder, i. 108.

Brachyactis, Ledeb., i. 326.

eiliata, Ledeb., i. 326.

cilifda, Benth., i. 326.

frondosa. Gray, i. 326.

Brachyris, Nutt., i. 302.

EutlMmiae, Nutt., i. 302.

Brachythecinm , Schimp. , ii. 41 2.

asperrimum, Sulliv., ii. 413.

collinum, Bruch & Schimp.,
iL 413.

Hillebrandi, Lesf)., ii. 413.

Icetwin, Bruch & Schimp., ii.

412.

populeum, Bruch & Schimp.,
ii. 413.

rutabulum, Bnich& Schimp.,
iL 413.

salebrosum, Bruch& Schimp.,
iL 413.

Bracken, iu 341.

Brahea, Martius, ii. 212.

armata, Watson, ii. 212.

dulcis, ii. 211.

edulis, Wendl., ii. 212.

filamentosa , Hort., iL 211.

Brake, Cliff, ii. 339.

Rock, ii. 341.

Brasenia, Schreber, i. 16.

peltata, Pursh, i. 16.

Bi-assica, Linn., i. 39.

camijestris, Linn., i. 39.

nigra, Boiss., i. 39.

Sinapistrura, Boiss., i. 40.

Braunia, Bruch & Schimp., ii.

375.

Califomica, Lesq., ii. 375.

Brevooitia, Wood, ii. 156.

coccinea, Watson, ii. 156.

Ida-Maia, Wood, ii. 156.

Brewerina suffrutcscois. Gray,
i. 69.

Brickellia, Ell., i. 299.

Califomica, Gray, i. 300.

Coulteri, Gray, i. 300.

gi-audiflora, Nutt., i. 300, 613.

Greenei, Gray, iL 453.

hastata, Benth., i. 300.

incana. Gray, i. 300.

linifolia, Eaton, i. 300, iL

453.

niicrophylla. Gray, i. 300.

oblongifolia, Nutt, L 300,

Wrightii, Dur. & Hilg., L
300.

Brier, Green, ii. 186.

Brisegnoa Chilensis, Gay, iL

32.

Bristly Foxtail Grass, iL 260.

Briza, Linn., ii. 316.

Caiiadeusis, Nutt, iL 308.

Eragrostis, Linn., ii. 315.

media, Linn., ii. 316.

Brizopyrum, Link, ii. 306.

Americaiium, Link, ii. 306.

boreale, Presl, ii. 306.
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Briaophyrum spicatuvi, Kook.
& Am., ii. 306.

Douglasii, Hook. & Am., ii.

314.

Brocchia dicholoma, Mauri, ii.

67.

Brodiaia, Smith, ii. 152.

Bridgesii, Watson, ii. 154.

Californica, Lindl., ii. 153.

capitata, Benth., ii. 154.

coccinea, Gray, ii. 157.

congesta, Smith, ii. 153.

crocea, Watson, ii. 155.

Douglasii, Watson, ii. 154.

gracilis, Watson, ii. 155.

grandiflora, Smith, ii. 153.

grandiflora, ii. 153, 154.

ixioides, Watson, ii. 155.

lactea, Watson, ii. 156.

laxa, Watson, ii. 155.

minor, Watson, ii. 153.

multiflora, Benth., ii. 154.

parviflora, Torr. & Gray, ii.

154.

peduncularis, Watson, ii. 155.

terrestris, Kellogg, ii. 153.

Torreyi, Wood, ii. 153.

volubilis. Baker, ii. 156.

Bronie-Grass, ii. 319.

Bromus, Linn., ii. 319.

breviuristatii,s,'Y\iViTh. , ii. 321.

Canadensis, Michx., ii. 320.

cariruiUis, Hook. & Arn., ii.

321.

ciliatus, Linn., ii. 320.

depauperatus, Presl, ii. 320.

Hookerianus, Thurb., ii. 321.

maximus, Desf., ii. 319.

pubcsccns, Muhl., ii. 320.

pnrgans, Linn., ii. 320.

racemosus, Linn., ii. 320.

rigidns, Reichenb., ii. 319.

rnbens, Linn., ii. 319.

Schraderi, Kunth, ii. 322.

secalinus, Linn., ii. 319.

sterilis, Linn., ii. 319.

strigosus, Bieb., ii. 324.

subulatus, Griseb., ii. 305.

unioloides, HBK., ii. 322.

virens, Buckl., ii. 321.

Wildenovii, Kunth, ii. 322.

Brooklime, i. 572.

Brookweed, i. 470.

Broiissonetia papyrifera. Vent.,

ii. 63.

Brown Bent-Grass, ii. 274.

Bruchia, Schwregr., ii. 359.

Bolanderi, Lesq., ii. 360.

Bruuella, Tourn., i 604.

vulgaris, Linn., i. 604, ii.

477.

Bryauthiis, Steller, i. 456.

Breweri, Gray, i. 456, ii. 461.

empetriforniis. Gray, i. 456.

Gmelini, Don, i. 456.

Bryum, Dill., ii. 390.

albicans, Brid., ii. 392.

Biyum arcticum, Bnich &
Schimp., ii. 392.

argenteum, Linn., ii. 395.

atropurpureum, Web.& Mohr,
ii. 394.

Atwaterite, Muell., ii. 396.

Baueri, Hampe, ii. 395.

Bigelovii, SuUiv., ii. 395.

Btllarderii, Bruch & Schimp.,
ii. 394.

bimum, Schreb., ii. 394.

Bolanderi, Lesq., ii. 390.

caespiticium, Linn., ii. 394.

Califomicum, SuUiv., ii. 395.

calophyllum, K. Br., ii. 393.

Canariense, ii. 394.

capillare, Linn., ii. 394.

cernuum, Bruch & Schimp.,
ii. 392.

cirrhatum, Homsch., ii. 393.

commutatum, Watson, ii.

391.

crudum, Schreb., ii. 391.

cucuUatum, Schwaegr., ii.

391.

Dnvallii, Voit., ii. 396.

/ontanum, Swartz, ii. 401.

inclinatum, Bruch & Schimp.,
ii. 392.

intermedium, Brach &
Schimp., ii. 393.

latifolium, Bruch & Schimp.,
ii. 393.

longicoUum, Swartz, ii, 390.

Ludwigii, ii. 391.

Macounii, Austin, ii. 396.

Menzicsii, Hook., ii. 397.

miniatum, Lesq., ii. 396.

nudicaule, Lesq., ii. 390.

nutans, Schreb., ii. 391.

obconicum, Homsch., ii. 395.

obconicum, ii. 395.

occidentale, Sulliv., ii. 395.

Oreganum, SuUiv., ii. 394.

pallens, Swartz, ii. 395.

pallescens, Sclnvsegr., ii. 394.

pallescens, ii. 394.

palustre, Swartz, ii. 400.

pendulum, Schimp., ii. 392.

polymorphum, Bruch &
Schimp., ii. 390.

provinciale, Philib., ii. 394.

pseudotricpietruni, Schwaegr.,

ii. 396.

punclatum, Schreb., ii. 396.

pyriforme, Lim., ii. 390.

Schleicheri, Schwaegr., ii. 397.

subrotundum, Bridcl, ii. 394.

torquescens, Bruchk Schimp.

,

ii. 393.

Tozeri, Grev., ii. 392.

turbinatum, Schwaegr. , ii.

396.

uligiuosum, Bruch & Schimp.,
ii. 393.

Wahlenbergii, Schwaegr., ii.

392.

Bryum Waraeum, Bland., ii.

392.

Buckbean, i. 485.

Buckeye, i. 106.

Buckthorn, i. 100.

Buckwheat, ii. 6.

Wild, ii. 481.

Buddleia, Houst., i. 485.

Bulboslylis annua, Nutt., i.

409.

Californica, Torr. & Gray,
i. 300.

microjjhylla, Nutt., i. 300.

Bugbane, False, ii. 425.

Bug-seed, ii. 56.

Bulrush, ii. 216.

Bunch-Grass, ii. 284, 310, 318,
324.

Buphtlialmum sagittatum,

Pursh, i. 348.

Bur-Clover, i. 133.

Gras.s, ii. 261.

Marigold, i. 357.

Reed, ii. 188.

Burnet, i. 186.

Bnming-bu.sh, i. 98.

Burrielia, DC, i. 374.

chrysosioma, Torr. & Gray, i.

375.

Fremontii, Benth., i. 377.

gracilis, DC., i. 376.

hirsuta, Nutt., i. 375.

lanosa. Gray, i. 379.

leptalea. Gray, i. 375.

longifolia, Nutt., i. 376.

marilima, Gray, i. 377.

microglossa, DC, i. 375.

nivea, Eaton, i. 379.

parviflora, Nutt., i. 376.

platycarphn. Gray, i. 376.

tenerrivw, DC, i. 376.

Buttercup, i. 5.

Butternut, ii. 93.

Butterwort, i. 586.

Button Snakeroot, i. 255.

Buttonbush, i. 281.

Buttonwood, ii. 66.

BuxACE/E, ii. 66, 482.

Buxbaumia, Haller, ii. 405.

aphylla, Haller, ii. 405.

Buxus Chinensis, Link, ii. 67.

Cacalia Nardosmia, Gray, i.

301.

Cactace/E, i. 242.

Calabazilla, i. 239.

Calais ap/iantocar])ha, Gi'ay, i.

425.

Bigelovii, Gray, i. 426.

BolandcH, Gray, i. 425.

cyclocarpka. Gray, i. 426.

Douglasii, DC, i. 426.

Jjouglasii, Gray, i. 426.

eriocai-pha, Gray, i. 426.

glauai. Gray, i. 425.

gracililoba, Kell., i. 424.

laciniata. Gray, i. 424, 425.
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Calais Lindleyi, DC, i. 426.

liiuarifolia, DC, i. 427.

viacroch(Bta, Gray, i. 427.

major, Gray, i. 424.

nutans, Gray, i. 424.

Parriji, Gray, i. 425.

platycar}iha. Gray, i. 426.

sylvatica. Gray, i. 424.

tenclla. Gray, i. 425.

Calaniagi'ostis, Adans., ii. 278.

albicans, Biickl., ii. 282.

Aleutica, Tiin., ii. 282.

Bolauderi, Thurb., ii. 279.

Breweri, Tliurb., ii. 279.

Canadensis, Beauv., ii. 278.

Columbiensis, Niitt., ii. 278.

crassiglumis, Thurb., ii. 281.

desehanipsioides, Trin., ii.

279.

Langsdorffii, Trin., ii. 278.

Mcxicana, Nutt., ii. 278.

Oregonensis, Buckl., ii. 278.

jntrpurascens, R. Br., ii. 282.

rnhcscens, Buckl., ii. 279.

stricta, Trin., ii. 281.

strigosa, Bong., ii. 281.

sylvatica, DC, ii. 282.

varia, ii. 279.

Cnlaniinth, i. 596.

Calamintha, Moench, i. 596,

ii. 477.

ilicifolia. Gray, i. 596, ii. 477.

numuloidcs, Bentli., i. 596.

Palnieri, Gray, i. 596.

Calandrinia, HBK., i. 74.

Breweri, Watson, i. 74.

Leana, Porter, ii. 435.

maritima, Nutt., i. 75.

Menziesii, Hook., i. 74.

Menzicsii, Gray, i. 74.

Nevadeusis, Gray, i. 75.

pyginsea. Gray, i. 75.

speciosa, Lindl., i. 74.

siiinescens, Torr., i. 74.

Calf's Head, i. 18.

California Coffee, ii. 439.

Laurel, ii. 61.

Lilac, i. 102.

Live Oak, ii. 97.

Nutmeg, ii. 110.

Olive, ii. 61.

Prairie Grass, ii. 322.

Scrub Pine, ii. 128.

Timothy, ii. 265.

Wliite Cedar, ii. 115.

Calliachyris Frcmontii, Torr. &
Gray, i. 370.

Callibryon, Ehrh., ii. 403.

Callichroa pl((ti/(fhssa, Fisch. &
Mey., i. 370.

Calliglossa Douglasii, Hook. &
Am., i. 370.

Calliprora, Lindl., ii. 152.

aurantea, Kellogg, ii. 155.

liUea, Lindl., ii. 155.

Callirrhoe S2)icata, Kegel, i. 83.

Callitrichace^, ii. 76.

Callitiiche, Linn., ii. 76.

auturanalis, Linn., ii. 77.

Bolanderi, Hegelm., ii. 77.

marginata, Torr., ii. 76, 483.

sepulta, Watson, ii. 77.

stenocarpa, Hegelm., ii. 77.

verna, Linn., ii. 77.

Calochortus, Pursh, ii. 171.

albus, Dou^., ii. 172.

apiculatus. Baker, ii. 174.

aureus, Watson, ii. 176.

Benthami, Baker, ii. 173.

cferuleus, Watson, ii. 173.

Catalinffi, Watson, ii. 177.

citrinics, Baker, ii. 175.

elegans, Pursh, ii. 173.

elegans, ii. 173, 174.

evrycarpiis, Watson, ii. 175.

flexuosus, Watson, ii. 176.

glaucus, Kegel, ii. 173.

Greenei, Watson, ii. 175.

Gunnisoni, Watson, ii. 177.

Kennedyi, Porter, ii. 175.

Leichtlinii, Hook, f., ii. 177.

lilacinus, Kellogg, ii. 174.

luteus, Dougl., ii. 175.

lutcns, ii. 175, 177.

Lyallii, Baker, ii. 174.

macrocarpus, Dougl., ii. 176.

Maweanus, Leicht., ii. 173.

nitidus, Dougl., ii. 175.

nitidus, ii. 173.

nudus, Watson, ii. 174.

Nuttallii, Torr. & Gray, ii.

177.

Palmeri, Watson, ii. 176.

pulchellus, Dougl., ii. 172.

splendens, Dougl., ii. 176.

Tolmiei, Hook. & Arn., ii.l74.

umbellatus. Wood, ii. 174.

uniflorus, Hook. & Arn., ii.

174.

imijtorus, ii. 174.

venustus, Benth., ii. 176.

venustus, ii. 176.

Caltha, Linn., i. 9, ii. 426.

leptosepala, DC, i. 9, ii. 426.

biflora, DC, ii. 427.

Calycadenia, DC, i. 361.

cepJudotci, DC, i. 366.

Fremontii, Gray, i. 365.

mollis, Gray, i. 365.

multiylandulosa, i. 365.

panciflora. Gray, i. 365.

plumosa, Kell., i. 366.

tenclla, Torr. & Gray, i. 365.

tmncata, DC, i. 366.

villosa, DC, i. 366.

Calycanthace^, i. 190.

Calycanthus, Linn., i. 191.

occidentalis, Hook. & Arn.,
i. 191.

Cahjcodon Tnontanum, Nutt.,
ii. 277.

Calycoseris, Gray, i. 431.

Parryi, Gray, i. 432.

Wrightii, Gray, i. 432.

Cal3'pso, Salisb., ii. 131.

Americana, K. Br., ii. 181.

Iwrealis, Salisb., ii. 131.

Calyptridium, Nutt., i. 78.

nionandrum, Nutt., i. 78.

roseum, Watson, i. 78, ii.

436.

Calystcgia rcnifomiis, R. Br.,

i. 533.

Soldanella, R. Br., i. 533.

subacftulis. Hook. & Am., i.

534.

villosa, Kell., i, 534.
Camass, ii. 158.

Death, ii. 183.

Camassia, Lindl., ii. 158.

esculenta, Lindl., ii. 158.

Fraseri, Torr., ii. 158.

Campanula, Toum., i. 447.

biflora, Ruiz & Pavon, i. 446.

fiMflora, Kell., i. 448.

linnseifolia. Gray, i. 448.

Ludoviciana, Torr., i. 446.

Montcvidoisis, Spreng., i. 464.

prenanthoides, Durand, i.

448.

Eoezli, Kegel, i. 448.

rotundifolia, Linn., i. 447.

Scouleri, Hook., i. 448.

uniflora, Linn., i. 448.

Campanulace.*:, i. 445.

Campion, i. 62.

Camp/ofhecium, Schimp., ii.

411.

lutescens, Biuch & Schimp.,
ii. 411.

megaptilum, Sulliv., ii. 412.

Nuttallii, Bruch & Schimp.,
ii. 411.

Campylocera, Nutt., i. 446.

Canaiy-Grass, ii. 264.

Reed, ii. 265.

canaigre, ii. 479.

Canbya, Parry, ii. 429.

Candida, Parry, ii. 429.

Cancer Root, i. 584.

Canchalagua, i. 479.

Candlewood, i. 79.

Cannabis sativa, Linn., ii. 6 3.

Canotia, Torr., i. 190, ii. 445.

holacantha, Torr., i. 190.
Caniua aggrcgata, Pursh, i.

496.

parviflora, Pureh, i. 498.
pungens, Torr., i. 493.

Cajmorchis chrysantha. Planch.,
i. 24.

CAPPAKIDACE.E, i. 49.

Capraria gratioloidcs, Linn., i.

571.

CAPRIFOLIACE.E, i. 277.

Cajrrifolium hispidulum,
Lindl., i. 280.

occidcntale, Lindl. ii. 452.

Capsella, Moench, i. 44.

Bursa -pastoris, Moench, i. 44.

divaricata, Walp., i. 44.
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Capsicum, Tourn., i. 539.

anniuim, Linn., i. 540.

baccatum, Linn., i. 540.

microphiilliuii, Duual, i. 540.

Caraway, i. 259.

Carbeuia, Allans., ii. 459.

benedicta, Adans., ii. 459.

Cardaniine, Linn., 1. 30.

augulata, Hook., i. 31.

mufulata, Torr., i. 31.

bellidifolia, Linn., ii. 431.

Breweri, Watson, i. 31, ii.

430.

cordifolia. Gray, i. 31.

Gambelii, Watson, i. 30.

liirsuta, Linn., i. 30, ii. 430.

oligospenua, Nutt., i. 30.

paucisecta, Benth., i. 30.

pratensis, Linn., i. 30.

purpurea, Torr., i. 31.

Cardiospermum Halicacabum,
Linn., i. 106.

tortuosuni, Benth., i. 106.

Carduus occidentalis, Nutt., i.

419.

remotifoHus, Hook., i. 420.

Carex, Linn., ii. 224.

adusta, Boott, ii. 238.

cematorhynchci, Desv., ii. 251.

angustata, Boott, ii. 242.

aquatilis, WahL, ii. 241.

argyrantlui, Tuckerni., ii.

238.

arida, Schwein. & Torr., ii.

237.

aterrima, Hoppe, ii. 239.

atbrostachya, Olney, ii. 234.

atrata, Linn., ii. 239.

aurea, Nutt., ii. 240.

Barbarce, Dewey, ii. 244.

bifida, Boott, ii. 238.

Bigelovii, Torr., ii. 241.

Bolandcri, Olney, ii. 236.

Bonplaudii, Kunth, ii. 233.

brevipes, W. Boott, ii. 246,

485.

Breweri, Boott, ii. 229.

bronioides, Schkuhr, ii. 230.

Brongniartii, Kuntli, ii. 232.

Buxbaumii, Wahl., ii. 238.

canescens, Linn., ii. 236.

cinnamoniea, Olney, ii. 248.

comosa, Boott, ii. 253.

cristata, Schwein., ii. 238.

curta, Good., ii. 236.

decidua, Boott, ii. 241.

Deweyana, Schwein., ii. 236.

dispcrma, Dewey, ii. 236.

di.sticha, Hudson, ii. 230.
divisa, ii. 231.

Douglasii, Boott, ii. 231.

echinata, Murr., ii. 237.

festiva, Dewey, ii. 234.

filifolia, Nutt., ii. 229.

filiforniis, Linn., ii. 250.

fcetida, All., ii. 232.

fulva, Good., ii. 250.

Carex Gayana, Desv., ii. 231.

Geyeri, Boott, ii. 229.

globosa, Boott, ii. 246, 485.

glomerata, Tliunb., ii. 232.

Grayaim, Dewey, ii. 244.

gynodynania, Olney, ii. 251.

Hayilciiiana, Olney, ii. 234.

heteroueura, W. IJoott., ii.

239.

hirtissima, W. Boott, ii. 247.

Hoodii, Boott, ii. 231.

Ilijokeriana, \)Q\\<iy, ii. 232.

HvppiicH, Boott, ii. 243.

Jlorn^chuchiana Hoppe, ii.

250.

hijperborca, Dreje, ii. 241.

intermedia. Good., ii. 230.

Jamesii, Torr., ii. 243.

Kelloggii, W. Boott, ii. 240.

laciniata, Boott, ii. 243.

lagopina, Wahl., ii. 233.

lagoj)oilioides, Schkuhr, ii.

237.

Imiceata, Dewey, ii. 243.

lanuginosa, Michx., ii. 250.

lenticularis, Miclix., ii. 242.

liviula. Fries, ii. 241.

livida, Willd., ii. 244.

luzulajfolia, W. Boott, ii. 250.

luzuliua, Olney, ii. 248.

marcida, Boott, ii. 231.

Mendocinensis, Olney, ii. 248.

viirabilis, Dewey, ii. 238.

nionile, Tuckerni., ii. 251.

mmUicola, Dewey, ii. 247.

niniicata, Linn., ii. 232.

muricata, Huds., ii. 237.

Ncbrascensis, Dewey, ii. 243.

nigra. All., ii. 239.

nudata, W. Boott, ii. 241.

NuUallii, Dewey, ii. 231.

pallida, Meyer, ii. 230.

l>aniculata, Linn., ii. 232.

pellita, Mulil., ii. 250.

Pennsylvanica, Lam., ii. 246.

phvllomanica, W. Boott, ii.

233.

polyniorpha, Muhl., ii. 247.

jwlytrichoides, Muhl., ii. 229.

Prescottiana, Boott, ii. 244.

propimpia, Nees& Meyen, ii.

234.

Pseudocyperns, Linn., ii. 252.

Pyrenaica, Wahl., ii. 228.

Eichardsoni, R. Br., ii. 246.

rigida. Good., ii. 241.

Eossii, Boott, ii. 246.

salina, Wahl., ii. 242.

Sartwellii, Dewey, ii. 230.

Sartwelliana, Olney, iL 248.

saxatilis, ii. 241.

Schottii, Dewey, ii. 244.

scoparia, Schkuhr, ii. 237.

senta, Boott, ii. 242.

siccata, Dewey, ii. 230.

Sitchensis, Prescott, ii. 243.

spcirostachya, Sniitli, ii. 250.

Carex stellulata. Good., ii. 237.
sterilis, Willd., ii. 236.

stipata, Muhl., ii. 233.

straniinea, Schkuhr, ii. 235.
stricla, Torr., ii. 242.

subfusi-a, W. Boott, ii. 234.
subspat/uicea, Wornisk., ii.

243.

tenella, Schkuhr, ii. 235.

trichocar])a, Muhl., ii. 251.

tri([uetra, Boott, ii. 247.

utriculata, Boott, ii. 252.

vallicola, Dewey, ii. 235.

Vaseyi, Dewey, ii. 251.

vesicaria, Linn., ii. 252.

vulgaris. Fries, ii. 240.

Washingtoniana, Dewey, ii.

241.

Watsoni, Olney, ii. 244.

Carpenteria, Torr., i. 203, iu

446.

Calilbruica, Torr., L 203, ii.

446.

Carpetweed, i. 252.

Carphephorus, Cass., i. 301.

atriplicifolius. Gray, i. 301.

junceus, Benth., i. 301.

junceus, Durantl, i. 408.

Carrot, i. 272.

Caruni, Linn., i. 259.

Gairdneri, Benth. & Hook., i.

259.

Kelloggii, Gray, i. 259.

Caiiyoi'iivll.\ck*, i. 61.

Casimiroa edulis, Llav. & Lex.,

ii. 438.

Cassia, Linn., i. 161.

arniata, Watson, L 161.

Covcsii, Gray, i. 161.

Cassiope, Don, i. 455.

Mertensiana, Don, i. 456.

tetragona, Don, i. 456.

Caslanea chrysophyllu. Dough,
ii. 100.

sempcrvirens, Kellogg, ii. 100.

Castanopsis, Spach, ii. 99.

chrysophylla, A. DC, ii. 100.

Castilleia, Linn, f., i. 573.

acuminata, Spreng., i. 575.

aliinis. Hook. & Arn., i. 573,

ii. 475.

affinis. Gray, i. 573.

candens, Durand, i. 574.

coccinea, Lindl., i. 574.

Douglasii, lienth., i. 574.

foliolosa. Hook. & Arn., i.

574.

Aw;j?rfa, Benth., i. 574.

latifolia. Hook. & Arn., 1,

574.

Lemmoni, Gray, ii. 475.

linariaifolia, Benth., i. 573.

miniata, Dough, i. 574.

minor, Gray, i. 573.

oblongitblia, Gray, ii. 475.

occidentalis, Torr., i. 575.

pallida, Kunth, i. 575.
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CastiWeia pcdlida, Gray, i. 575.

parviHora, Uoiig., i. 573,
574.

Sibiriai, Limll., i. 575.
stenaiitha, Gray, ii. 475.
Toluccensis, Chain. &
Sehlecht, i. 574.

Castor-oil Plant, ii. 67-

CatchHy, i. 62.*

Catharinea, Elirh., ii. 401.

anj^ustata, Rrid., ii. 403.

Callibtyon, Ehrh., ii. 402.

Catnip, i. 590.

Cat-tail Flag, ii. 188.

Cauca]i.s, Linn., i. 272.

microcarpa. Hook. & Arn., i.

272, ii. 452.

nodosa, Hudson, i. 272.

Caulanthus, Watson, i. 36.

Coulteri, Watson, i. 36.

cra.ssieaulis, Watson, i. 36.

liastatus, Watson, i. 36.

]iilosus, Watson, i. 36.

procerus, Watson, i. 36.

Cayenne Pepper, i. 539.

Ceanothus, Linn., i. 102.

azurcus, Kell., i. 103.

Californicus, Kell., i. 102.

oordulatns, Kell., i. 103.

crassifolius, Torr., i. 104.

cuneutus, Nutt., i. 104.

ciincattcs, Kell., i. 104.

decunibens, Watson, i. 103.

dentatus, Torr. & Gray, i.

102.

divaricatu.s, Nutt., i. 10.3.

elivancalns, Nutt., i. 103, ii.

439.

diversifoHus, Kell., i. 103.

floribundus. Hook., i. 104.

liirsutus, Nutt., i. 103.

ineanus, Torr. & Gray, i. 103.

integerrimus, Hook. & Arn.,

i. 102.

Lohbianus, Hook., i. 103.

vmcrocarpus, Nutt., i. 104.

vicgacarpus, Nutt., i. 104.

Nevadensis, Kell., i. 102.
nitidus, Toit., i. 103.

oliganlhus, Nutt., i. 103.

Oreganus, Nutt., iL 439.

papiliosus, Ton-. & Gray, i.

104.

l)rostratus, Benth., i. 104.

rigidus, Nutt., i. 104.

sanguineus, Pursli, ii. 439.

sorediatus. Hook. & Arn., i.

103.

sorediatus, Torr., i. 103.

spinosus, Nutt., i. 103.

thyrsifloru.s, Esch., i. 102, iL

439.

Veitchianus, Hook., i. 104.

velutinus, Dougl., 1. 102, ii.

439.

verrucosus, Nutt., i. 104.
Cedar, Calif. White, ii. 115.

Cedar, Oregon White, ii. 115.

Cela.stkack.'e, i. 98.

Cclastrus oblusala, Presl., i. 98,

ii. 67.

Celei-y, i. 258.

Celtis, Tourn., ii. 63.

brevipes, Watson, iL 63.

Bougtasii, Planch., ii. 63.

occidentalis, l^inn., ii. 63.

reticulata, Torr., ii. 63.

Cenchrus, Linn., ii. 261.

niyosuroides, HHK., ii. 261.

2>auc(fforiis, Benth., ii. 261.

syinifcx, Cav., ii. 261.

tribuloides, Linn., ii. 261.

Centaurea, Linn., i. 421.

Melitensis, Linn., L 421.

.solstitialis, Linn., i. 421.

Centrostegia, Gray, ii. 34, 481.

leptoceras. Gray, ii. 34.

Thurberi, Gray, ii. 34.

Centunculu.s, Linn., i. 469.

lanceolatus, Michx., i. 469.

minimus, Linn., i. 469.

Cephalanthera, Richard, ii. 137.

Oregana, Heichenb. f.,iL 137.

Cephalanthus, Linn., L 281.

occidentalis, Linn., i. 282.

Cerastiuni, Linn., i. 66.

arvense, Linn., i. 67.

nutans, Kaf., i. 66.

obimigifolium, Torr., i. 67.

pilosum, Ledeb., i. 67, ii.

435.

stellarioides, M09., i. 67.

viscosuni, Linn., ii. 434.

vulgatum, Linn., ii. 434.

Ccrasus demissn, Nutt., i. 167.

emarginala, Dougl., i. 167.

glandulosus, Kell., i. 167.

mol/ii, Dougl., i. 167.

Ceratochloa, Beanv., ii. 321.

breviaristata. Hook., ii. 321.

grandiflora, Hook., ii. 321.

unioloides, Beauv., ii. 322.

Ceratotdon, Bridel, ii. 365.

])urpureus, Bridel, ii. 365.

Cekatophyllack^, ii. 78.

Ceratophyllum, Linn., ii. 78.

apiculatum, Cham., ii. 78.

demei-sum, Linn., ii. 78.

Cercidium floridum, Benth., 1.

162.

floridum, Torr., i. 162.

Cercis, Linn., i. 160.

Califomica, Torr., i. 161.

Canadensis, Linn., i. 161.

occidentalis, Torr., i. 160.

renifmnnis, Engelm., i. 161.

Si/iquaMrum, Benth., i. 161.

Cercocarpus, HBK., i. 174.

betufccfoUns, Nutt., i. 175.

betuloides, Torr. & Gray, i.

175.

ledifolius, Nutt., i. 174.

parvifolius, Nutt., i. 174, ii.

444.

Cereus, Haw., i. 246.

Emoryi, Engelm., i. 247.

Engelinanni, Parry, i. 246.
giganteus, Engelm., i. 247,

ii. 450.

Schottii, Engelm., i. 247.
Thurberi, Engelm., i. 247.

Chaenactis, DC, i. 388.

achil/eafulia. Hook, k Am.,
• i. 391.

arteniisiaefolia. Gray, i. 391.

attenuata. Gray, i. 390.

brachypappa. Gray, i. 389.

carphoclinia. Gray, i. 390.

denndata, Nutt.,'i. 389.

Douglasii, Hook. & Am., i.

391.

filifolia. Gray, i. 389.

glabriuscula, Dc, i. 389.

heterocarpha, Gray, i. 389.

lanosa, DC, i. 389.

macrantha, Eaton, i. 390.

stevioides. Hook. & Arn., i.

390.

suHrutescens, Gray, ii. 457.

tanncetifolia , Gray, i. 389.

tenuifolia, Nutt., i. 389.

Xantiana, Gray, i. 390.

Chairophyllum Cnliforidcum,
Torr., i. 263.

j
Chaetadelpha Wheeleri, Gray, i.

I

429.

! Chain-Fern, ii. 343.

I

Chamsebatia, Benth., i. 173.

j

foliolosa, Benth., i. 173.

I

Chaniffibatiaiia, Maxim., ii. 443.

Millefolium, Maxim., ii. 443.

I

Chamajcyparis, Spach, ii. 114,

I

483.

I Lawsoniana, Parlat., ii. 114.
i Nutkaensis, Spach, ii. 115.

I

Chamsesaracha, Gray, i. 540.
' Coronopus, Gray, i. 540.

I

nana. Gray, i. 540.
' Chamiso, i. 184.

I
Chamomile, i. 400.

I

Charlock, i. 40.

Cheat, ii. 320.

Cheilanthes, Swartz, ii. 336.

Californica, Nutt., ii. 336.

Clevelandii, Eaton, ii. 338.

Cooi>ei"{e, Eaton, ii. 337.

elegans, Desv., ii. 338.

Fcndhri, ii. 338.

gi-acillima, Eaton, ii. 337.

myriophylla, Desv., ii. 338.

vestita, ii. 338.

Cheirantliodendron Californi-

cum, Baill., i. 88.

Cheirantiuis, Linn., i. 35.

asper, Cham, k Schlech., i. 35.

cajntatus, Dougl., i. 36.

Menziesii, Benth. & Hook.,
i. 35.

Chelone, Linn., ii. 473.

nemorosa, Dougl., i. 556, ii.

473.
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Chenopodiace^, ii. 43.

Chenopodhia, Moq., ii. 58.

Moqidni, Torr., ii. 59.

Chenopodium, Tourn., ii. 46.

album, Linn., ii. 46.

album, ii. 47.

ambrosioides, Linn., ii. 47.

atithehninticum, Linn., ii. 48.

Botiys, Linn., ii. 47.

Calirornicum, Watson, ii. 48.

capitatnni, Watson, ii. 48.

carinatum, R. Br., ii. 48.

cornntuni, Benth. & Hook.,
ii. 482.

Fieniontii, Watson, ii. 47.

hiimile. Hook., ii. 48.

hybiidum, Linn., ii. 47.

leptophyllum, Nutt., ii. 47.

mmale, Linn., ii. 46.

rubrum, Linn., ii. 48.

Cherry, i. 166.

Cherry Tomato, i. 538.

Chess, ii. 320.

Chestnut, ii. 93.

Chia, i. 598.

ChicalotP, i. 21.

Chickweed, i. 66, 67.

Chicory, ii. 459.

Chile, i. 539.

Chile Colorado, i. 540.

Chili Cojote, i. 240, ii. 448, 449.

Chili Pepper, i. 109.

Chilopsis, Don, i. 587.

liiuaris, DC, i. 587.

saligna, Don, i. 587.

Chimaphila, Pursh, i. 459.

corynibosa, Pursh, i. 459.

Menziesii, Spreng., i. 459.

umbellata, Nutt., i. 459.

China Grass, ii. 63.

Chinquapin, Western, ii. 99.

Chiorianthus fraxinifolius, Kel-

logg, i. 472.

Chives, ii. 146.

Chlorrea, Lindl., ii. 137.

AustA'iice, Gray, ii. 137.

Chlorogalum, Kunth, ii. 159.

angustifolium, Kellogg, ii.

160.

parviflorum, Watson, ii. 160.

ponieridianum, Kunth, ii.

159.

Chloropyron palustre, Behr, i.

622.

Choke Cherry, i. 167.

Chondrosium, Desv., ii. 290.

o/igostachyum, Torr., ii. 291.

polystachyum, Benth., ii. 291.

Chorizanthe, R. Brown, ii. 33,

481.

brevicornu, Torr., ii. 38, 481.

Breweri, Watson, ii. 36.

Californica, Gray, ii. 35.

corrugata, Torr. & Gray, ii.

39.

diffusa, Benth., ii. 36, 481.

Douglasii, Benth., ii. 35.

Chorizanthe Fernandina, Wat-
son, ii. 481.

fimbriata, Nutt., ii. 36.

laciniata, Torr., ii. 37.

leptoceras, Watson, ii. 34.

membranacea, Tienth., ii. 35.

Palmeri, Watson, ii. 36.

Parryi, Watson, ii. 37.

perfoliata, Gray, ii. 34.

liolygonoides, Torr. & Gray,
ii. 38.

procumbens, Nutt., ii. 37.

prociunhcns, ii. 37.

pungens, Benth., ii. 36, 481.

rigida, Torr. & Gray, ii. 38.

spinosa, Watson, ii. 481.

staticoides, Benth., ii. 37.

staticoides, ii. 37.

stellulata, Benth., ii. 35, 481.

Thurberi, Wat.son, ii. 34.

uniaristata, Torr. & Gray, ii.

38.

valida, Watson, ii. 36.

Watsoui, Torr. & Graj', ii. 39,

481.

Wheeleri, Watson, ii. 38.

Xanti, Watson, ii. 37, 481.

Chrysanthemum, Linn., i. 401.

Leucanthemum, Linn., i. 401.

Chnjsocmna yravcoleiis, Nutt.,

i. 317.

nnuscosn, Nutt., i. 317.

Chrysocoptis occidentaHs, Nutt.,
ii. 427.

Chryso[)sis, Nutt., i. 309.

Bo/andcri, Gray, i. 309.

Breweri, Gray, i. 310.

amcsce.ns, DC., i. 329.

echioides, Benth., i. 309.

Oregana, Gray, i. 309.

sessilillora, Nutt., i. 309.

villosa, Nutt., i. 309.

Chrysosplenium, Linn., ii. 445.

glechomaefolium, Nutt, ii.

445.

Chrysothamnus dracunculoides,

Nutt., i. 317.

speciosus, Nutt., i. 317.

Chrysuru^ aureus, Beauv., ii.

299.

Cicetidia exaltata, Griseb., i.

480.

qufidrangularis, Griseb., i.

480.

Cichorium, Tourn., ii. 459.

Endivia, Linn., ii. 460.

Intybus, Linn., ii. 460.

Cic-uta, Linn., i. 260.

Bolanderi, Watson, i. 261.

Californica, Gray, i. 261.

maculata, Linn., i. 260.

Cinna, Linn., ii. 276.

arundinacea, Linn., ii. 276.

latAfolia, Griseb., ii. 276.

macroura, Kunth, ii. 276.

])cndula, Trin., ii. 276.

Purshii, Kunth, ii. 279.

Circrea, Linn., i. 234.

alpina, Watson, i. 234.

Pacifica, Asch. & Magn., i.

234.

Cirsium acaule, Gray, 1. 418.

brevifolium, Nutt., i. 418.

Californicuvi, Gray, i. 420.

Coultcri, Grav, i. 419.

Douglasii, Y)t., i. 418,

edalc, Nutt., i. 420.

ochrocentrum, Gray, i. 419.

re^notifolium, DC, i. 420.

scariosum, Nutt., i. 421.

stenolcpidum, Nutt., i. 420.

undulatum, Spreng., i. 418.

Cl.STACEiE, i. 54.

Cladium, P. Browne, ii. 224.

cff'usuvi, ii. 224.

Mariscus, P. Browne, ii. 224.

Cladothrix, Nutt., ii. 43.

lanuginosa, Nutt., ii. 43.

suffruticosa, Benth. & Hook.,
ii. 43.

Clarkia, Pursh, i. 231.

Eiscniana, Kellogg, ii. 448.

elegans, Dougl., i. 232, ii.

448.

gauroides, Don, i. 232.

imlchella, Pursh, i. 231.

rhomboidea, Dougl., i. 232.

Xantiana, Gray, i. 232.

Clavigera, DC, i. 299.

Cliiytonia, Linn., i. 75.

alsinoidcs, Sims, i. 76.

aquatica, Nutt., i. 76.

arctica, Adani.s, i. 77.

nsari/olia. Bong., i. 76.

bulbifera. Gray, ii. 436.

Caroliniana, Mich.x., i. 76.

Chamissonis, Esch., i. 76.

Cubc.nsis, Bonpl., i. 75,

dichotoma, Nutt., i. 76, ii.

436.

diffusa, Nutt., i. 76, ii. 436.

exigua, Torr. & Gray, i. 76,

ii. 435.

filicaulis, Dougl., i. 76.

flagellaris, Dougl., i. 76.

gypsophiloidcs, Fisch. & Mey.,
i. 75.

lanceolala, Pursh, i. 77.

linearis, Dougl., i. 76.

niegarrhiza. Parry, i. 77.

Nevadensis, Watson, i. 77,

ii. 436.

parvifiora, Dougl., i. 75.

parvifolia, Moc., i. 76.

perfoliata, Donn, i. f5.

sarmentosa, Meyer, i. 77.

Sibirica, I.,inn., i. 76.

spathulata, Dougl., i. 75.

stolonifera, Meyer, i. 76.

tennifolia, Torr. & Gray, i. 76.

triphylla, Watson, i. 77, ii.

436.

umbellata, Watson, i. 77.

Unalascltkensis, Fisch. , i. 76.
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Cleavers, i. 282.

Clematis, Linn., i. 2.

Drummondii, Torr. & Gray,

i. 3.

la.siantha, Nutt., i. 3.

ligusticifolia, Nutt., i. 3.

pauciflora, Nutt., i. 3.

verticillaris, DC, i. 3.

Cleome, Linn., i. 51.

aurea, Nutt., i. 51.

Intea, Hook., i. 51.

platycarpa, Torr., i. 51, ii.

433.

SonoriB, Gray, i. 51.

sparsifolia, Watson, i. 51.

Cleomella, DC, i. 51.

longijies, Torn, i. 52.

obtusifolia,Torr., i. 52, ii. 433.

ooear]ia. Gray, i. 52.

parviHora, Gray, i. 52.

plocasperma, Watson, i. 52.

Cliff-Brake, ii. 338.

Rose, i. 175.

Cliniacium, Web. & Mohr, ii.

407.

Americanuni, Bridel, iL 407.

Clintonia, Kaf., ii. 179.

Andrewsiana, ToiT., ii. 180.

unitiora, Kunth, ii. 179.

Clintonia e/egans, Lindl., i. 444.

puhhcllu, Lindl., i. 444. ^

Clotbur, i. 346.

Clover, i. 125.

Club-Kush, ii. 216.

Cneoridiuni, Hook, f., i. 97.

dumosuni, Hook, f., i. 97.

Cnicus, Linn., i. 417.

Andei-sonii, Gray, i. 419.

Andrevvsii, Gray, i. 420.

Arizonicus, Gray, i. 419.

arvensis, Hoffm., i. 417.

bev£dictus, Linn., ii. 459.

Breweri, Gray, i. 418.

Californicus, Gray, i. 420.

carlinoides, Sclirank, i. 420,

ii. 459.

Drummondii, Gray, i. 418.

edulis, Gray, i. 420.

lanceolatus, Hoffm., i. 417.

oceidentalis, Gray, i. 419.

Parryi, Gray, i. 421.

(]uercetorum, Gray, i. 418.

remotifolius. Gray, i. 420.

undulatus. Gray, i. 418.

Cobaea scandens, Cav., i. 485.

Cocklebur, i. 346.

Coekspur-Grass, ii. 261.

Coffee, Calilornia, ii. 439.

Coinogj/ne carnosa, Less., i. 372.

Coldenia, Linn., i. 520.

hispidissima, Gray, i. 520.

Nnttallii, Hook.,"i. 520.

Palmeri, Gray, i. 520.

Coleanthus, Seidel, ii. 267.

subtilis, Seidel, ii. 267.

Coleogyue, Torr., i. 174.

raniosissima, Torr., i. 174.

Collinsia, Nutt., i. 552.

harbatn, Bosse, i. 553.

bartsifefolia, Benth., i. 554.

bicolor, Benth., i. 553.

bicolor, Benth., i. 553.

Childii, Parry, ii. 472.

corymbosa. Herder, i. 554.

gi-andifiora, Dongl., i. 554.

Greenei, Gray, i. 554.

heterophylla, Graham, i. 553.

hirsuta, Kell., i. 554.

linearis. Gray, ii. 472.

minima, Nutt., i. 555.

Parryi, Gray, ii. 472.

parviflora, Dougl., i. 555.

parviflora, Benth., i. 555.

pauciflora, Hook., i. 555.

Rattan i. Gray, ii. 472.

sepfemnervia, Kell., i. 553.

solitaria, Kell., i. 555.

spai-siflora, Fisch. & iley., i.

555.

tenclla, Benth., i. 556.

tinctoria, Hartw., i. 553.

Torreyi, Gray, i. 555.

violacea, Nutt., i. 554.

CoUoniia, Nutt. i. 487.

aggregata, Porter, ii. 465.

gilioides, Benth., i. 488.

g'utinosa, Benth., i. 488.

gracilis, Dougl., i. 488.

granditiora, Dougl., i. 487.

heterophylla, Hook., i. 488.

leptalea. Gray, i. 488.

linearis, Nutt., i. 487.

nudicaulis. Hook. & Am.,
i. 492.

tenella. Gray, i. 488.

tinctoria, Kell., i. 488.

Columbine, i. 9.

Comandra, Nutt., ii. 103.

pallida, A. DC, ii. 103.

umbellata, Nutt., ii. 103.

Comarostaphylis, Zuee., i. 454.

Comarum palustre, Linu., i.

180.

Composite, i. 288.

Conanthus, Watson, i. 515.

aretioides, Watson, i. 515.

Cone-flower, i. 347.

Conifers, ii. 111.

Coniothcle Californica, DC, i.

395.

Coniuni, Linn., i. 258.

maculatum, Linn., i. 258.

Convallaria bifo/ia, ii. 162.

CoNV01.VlTLACE.B, i. 532.

Convolvulus, Linn., i. 533.

arvensis, Linn., ii. 470.

Californicus, (hois., i. 533.

Californicus, Torr., i. 534.

longi])es, Watson, i. 534.

luteoius. Gray, i. 534.

oceidentalis. Gray, i. 533.

sepium, Linn., i. 533.

Soldanella, Linn., i. 553.

villosus, Gray, i. 554.

Conyza, Linn., i. 332.

Conlteri, Gray, i. 332.

subdecurrens. Gray, i. 332.

Coptis, Sali.sb., ii. 427.

asplenifolia, Salisb., ii. 427.

oceidentalis, Torr. & Gray, ii.

427.

Corallophyllnm, HBK., i. 464.

Coral-root, ii. 131.

Corallorhiza, Haller, ii. 131.

Bigelovii, Watson, ii. 132.

innata, R. Br., ii. 132.

MacTKi, Gray, ii. 132.

Mertensiana, Bong., ii. 132,

483.

nmltiflora, Nutt., ii. 131.

striata, Lindl., ii. 132.

striata, ii. 132.

Cord-Gra.ss, ii. 289.

Cordylanthus, Nutt., i. 580.

canescens. Gray, i. 581.

capitatus, Nutt., i. 580.

filifolius, Nutt., i. 581, 622.

Kingii, Watson, i. 581.

maritimus, Nutt.., i. 581.

mollis. Gray, i. 582.

pilosus. Gray, i. 581.

ramosus, Nutt., i. 580.

tenuis. Gray, i. 581.

Coreocarpus, Benth., i. 356.

Coreopsis Atkinsoniana, Dougl.

,

i. 355.

calliopsidea, Bol., i. 355.

marititrui, Benth. & Hook.,
ii. 457.

Corethrogyne, DC, i. 320.

Californica, DC, i. 321.

filaginifolia, Nutt, i. 320.

incarui, Nutt., i. 321.

incana., Benth., i. 321.

obovata, Benth., i. 321.

spathulata. Gray, i. 321.

tomcntella, Torr. & Gray, i.

321.

virgata, Benth., i. 321.

Corispernium, A. Juss., ii. 56.

hyssopifolium, Linn., ii. 67.

Corn Popp)% L 19.

Spurrey, i. 70.

CoKXACEyE, i. 274.

CoiTiel, i. 274.

Cornus, Linn., i. 274.

alba. Hook. & Arn., i.-275.

Californica, Meyer, i. 275.

Canadensis, Linn., i. 274.

circinata, Cham., i. 275.

glabra ta, Benth., i. 275, ii.

452.

Nuttallii, Audub., i. 274, ii.

452.

pubescens, Nutt., i. 275.

sericca, Torr. & Gray, i. 275.

sessilis, Torr., i. 274, ii. 452.

stolonifera, Michx., i. 275.

Torreyi, Watson, i. 275.

Corydalis, Vent., i. 24.

aurea, Willd., i. 24.
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Corydalis Bidwellise, Watson,
ii. 429.

Brandegei, Watson, ii. 430.

Cascaiia, Gray, i. 24, ii. 429.

Cusickii, Watson, ii. 430.

montana, Eiigelm., i. 24.

Scouleri, Hook., i. 24.

CorylacejE, ii. 100.

Corylus, Tourn., ii. 100.

rostrata. Ait., ii. 100.

Cosmanthus graiidijlorus, A.

DC, i. 51.3.

viscidn^y A. DC, i. 513.

Cotton-Grass, ii. 219.

Cottou-plaut, i. 82.

Cottonwood, ii. 91.

Cotula, Linn., i. 405.

australis. Hook, f., i. 405.

coronopifolia, Linn., i. 405.

matricarioides. Bong., i. 401.

Cotyledon, Linn., i. 210.

caesi)itosa. Haw., i. 212.

Califomica, Baker, i. 212.

edulis. Brewer, i. 211.

farinosa, Benth. & Hook., i.

211, ii. 447.

lanceolata, Benth. & Hook.,
i. 211, ii. 447.

laxa, Benth. & Hook., i. 212,

ii. 447.

liugiila, AVatson, ii. 447.

Nevadeusis, Watson, i. 212.

Palmeri, Watson, ii. 447.

pulverulenta, Benth.& Hook.,
i. 211, ii. 447.

Couch-Grass, ii. 324.

Courtoisia bipinnatijida, Reich.

,

i. 488.

Cowania, Don, i. 175.

erica?rolia, Torr., i. 175.

Mexicana, Don, i. 175.

plicata, Don, i. 175.

Stansburiami, Torr., i. 175.

Cow-Herb, ii. 434.

Parsnip, i. 271.

Poison, ii. 424.

Crab-Apple, i. 188,

Crab-Giass, ii. 258.

Cranberry, i. 450.

Cranesbifl, i. 93.

Ckassulace^, i. 208.

Crataegus, Linn., i. 189.

arbutifolia, Ait. f., i. 189.

Douglasii, Lindl., i. 189.

rivularis, Nutt., i. 189.

sanguinea, Torr. & Gray, i.

189.

Cream Cups, i. 20.

Creeping Bent-Grass, ii. 272.

Creosote-bush, i. 92.

Crepidium caulesceiis, Nutt., i.

436.

glmicum, Nutt., i. 436.

Crepis, Linn., i. 435.

acuminata, Nutt., i. 436.

Andersonii, Gra}', i. 436.

Cooperi, Gray, i. 436.

Crepis glauca, Torr. & Gray, i.

436.

nana. Rich., i. 436.

occidentalis, Nutt., i. 435.

occidental-is, Eaton, i. 436.

runcinata, Torr. & Gray, i.

436.

Cressa, Linn., i. 534.

aiistralis, R. Brown, i. 534.

Cretica, Linn., i. 534.

Tritxilleusis, HBK., i. 534.

Crinitaria viscidijlora, Hook.,
i. 317.

Crocidium, Hook., ii. 458.

multicaule, Hook., L 396,

406, ii. 458.

Crossosoma, Nutt., i. 13.

Bigelovii, Watson, i. 13, ii.

428.

Californicum, Nutt., L 13.

Califomicum, Ton., i. 13.

Crossosiigma Lindlcyi, Spach,
i. 220.

Croton, Linn., ii. 68.

Californicus, Muell., ii. 69.

gracilis, HBK., ii. 69.

sctigcrus. Hook., ii. 68.

tenuis, Watson, ii. 69.

Crowfoot, i. 5.

C11UCIFEK.E, i. 25.

Cnjphiacanthics Barhadciisis,

Nee.s, i. 588.

Crypsis macroiira, HBK., ii.

276.

Cryptogramme, R. Br., ii. 341.

acrostichoides, R. Br., ii. 341.

Cryptophura Californu:a,

Nutt., i. 439.

Ciyptostemma calenduiacea, R.

Br., i. 298.

Cucumis perennis, James, i. 239.

Cucurbita, Linn., i. 239.

Californica, Torr., i. 240.

digitata. Gray, i. 239.

palmata, Watson, i. 239, ii.

449.

perennis, Graj', i. 239, ii. 448.

CuCURBITACEiE, i. 238.

Cudweed, i. 341.

Cupressus, Tourn., ii. 113.

attenuata, Gordon, ii. 115.

fragraiLs, Kellogg, ii. 115.

Goveniana, Gordon, ii. 114.

Guadalupensis, Watson, ii.

114.

Hartioegii, Carr., ii. 114.

Lambertiana, Gord., ii. 114.

Lawsoniana, Murr., ii. 115.

Macnabiana, Murr., ii. 114.

macrocarpa, Hartw., ii. 113.

NiUkanus, Torr., ii. 115.

CUPULIFEKiE, ii. 93.

Currant, i. 204.

Cuscuta, Tourn., i. 535.

applanata, Engelm., i. 535.

arvensis, Beyr., i. 535.

Californica, Chois., i. 535.

Cuscuta Califomica, Engelm.,
i. 536.

decora, Chois., i. 536.

dentioulata, Engelm., i. 536.

obtusiflora, HBK., i. 535.

odontolepis, Engelm., i. 535.

racemosa. Mart., ii. 471.

stilina, Engelm., i. 536.

suaveo/ens, Seringe, ii. 471.

subinclusa, Dur. & Hilg., i.

536.

subinclusa,, Engelm., i. 536.

tenuiHora, Engelm., i. 535.

umbellata, HBK., i. 535.

Cycladenia, Benth., i. 473.

humilis, Benth., i. 474.

tomentosa. Gray, i. 474.

Cyclobothra alba, Benth., ii. 172.

ccerulca, Kellogg, ii. 173.

elegans, ii. 173, 174.

panicu/ata, Lindl., ii. 172.

pulcliclla, Benth., ii. 173.

Cynibidium hicmale, Willd., ii.

133.

Cyniopterus, Raf., i. 266.

albiflorus, Nutt., i. 266.

cinerarius, Gray, i. 267.

foeniculaceus, Nutt., i. 266.

globosus, Watson, i. 267.

niontanus, Nutt., i. 266.

. tnontanus, Torr., i. 267.

Nevadeusis, Gray, i. 267, ii.

451.

terebinthinus, Torr. & Gray,

i. 266.

thapsoides, Nutt., i. 266.

Cynnpiiim apiifolium, Nutt., i.

264.

Bigelovii, Torr., i. 271.

Cynara Scolyraus, Linn., i. 417.

Cynodon, Richard, ii. 291.

Dactylon, Pers., ii. 292.

Cijnodontiiuii, Schimp., ii. 363.

cernuum, Hedw., ii. 392.

Jlexicaule, Scinvaegr., ii. 366.

Cynoglossum, Tourn., i. 530.

glomeratum, Pursh, i. 528.

grande, Dougl., i. 530.

laive. Gray, ii. 469.

latcriflorum, Lam., i. 531.

occidentale. Gray, i. 531.

officinale, Linn., i. 530.

penicillatum, Hook. & Arn.,

i. 531.

pi/osum, Ruiz & Pavon, i. 531.

Cvi-EUACEiE, ii. 212.

Cyperus, Linn., ii. 213.

acuminatus, Toit., ii. 214.

aristatus, Rottb., ii. 214.

aureus, Presl, ii. 214.

Californicus, Watson, ii. 216.

castaneus, Bigel., ii. 214.

comprcssus, ii. 214.

capreus, Presl, ii. 215.

diandrus, Torr., ii. 214.

erythrorrhizos, Muhl., ii. 215.

esculentus, ii. 215.
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Cyperus ferax, Richard, ii. 216.

llavomai'iscus, Griseb., ii. 216.

flanis, Boeck., ii. 216.

Hcenkei, Presl, ii. 215.

Hcrmanni, Buckl., ii. 215.

inflcdnis, Mulil., ii. 214.

laevigatus, Linn., ii. 214.

Michauxiauus, Schult., ii.

215.

mucronafus, Rottb., ii. 214.

oceidcntalis. Ton*., ii. 215.

phyniatode.9, Mubl., ii. 215.

pubcscen.% Presl, ii. 216.

reiKiis, Ell., ii. 215.

rivularis, Kunth, ii. 214.

sordidus, Presl, ii. 215.

spedosus, ii. 216.

stenolepis, Torr., ii. 215.

tcncUus, Presl, ii. 214.

virens, Miehx., ii. 214.

Cypress, ii. 113.

Cypripedium, Linn., ii. 137.

Oalifbruicum, Gray, ii. 138,
484.

niontanuni, Doiigl., ii. 138.

occidentalc, Watson, ii. 138.

Cystopteris, Bernh., ii. 348.

fragilis, Benili., ii. 348.

uioutana, Link, ii. 348.

Dactylis, Linn., ii. 301.

glomerata, Linn., ii. 301.

Dai.sy, i. 401.

Dalea, Linn., i. 141.

albiflora. Gray, i. 141.

alopecuroides, Willd., i. 141.

arborescens, Torr., i. 142.

bracliystachys, Gray, i. 141.

Californica, Watson, i. 142,

ii. 441.

calycosa. Gray, i. 142.

divaricata, Gi-aj', i. 142.

P^nioryi, Gray, i. 142.

Freniontii, Torr., i. 143, ii.

441.

Kingii, Watson, i. 143.

laevigata, Gray, i. 141.

mollis, Bentli., i. 141.

nana, Torr., i. 141.

Parryi, Torr. & Gray, i. 142.

polvadenia, Torr., i. 142, ii.

441.

Schottii, Torr., i. 143.

spinosa. Gray, i. 143.

Wislizeni, Gray, i. 142.

Dama.sonium, Juss., ii. 200.

Californicuni, Torr., ii. 200.

Dandelion, i. 439.

Danthonia, DC, ii. 294.

Californiea, Bolander, ii. 294.

sericea, Nutt., ii. 294.
spicata, ii. 294.

unisiricata, Munro, ii. 294.
Daphnidostaphylis Hookcri,

Klotscli, i. 453.
pumila, Klotseh, i. 453.

pungeris, Klotseh, i. 453.

Darlingtonia, Torr., i. 17.

Californica, Torr., i. 17.

Darnel-Grass, ii. 323.

Dasylirimi Bigelovii, Baker, ii.

163.

Datisca, Linn., i. 242.

glomerata, Benth. & Hook.,
i. 242, ii. 449.

Datiscack^e, i. 242.

Datura, Linn., i. 543.

arborea, i. 543.

discolor, Bernh., i. 544.

Meiel, Torr., i. 544.

meteloides, DC, i. 544.

quercitblia, HBK., i. 544.

Tatula, Linn., i. 544, ii. 471.

Thomasii, Torr., i. 544.

Stravionium, Linn., i. 544.

Wrightii, Regel, i. 544.

Daucus, Tourn., i. 272.

brachiatus, Torr., i. 273.

pusillus, Michx., i. 272, ii.

452.

Dead Nettle, i. 590.

Death-Camass, ii. 183.

Deer-Fern, ii. 343.

Delphinium, Tourn., i. 10, ii.

427.

bicolor, Nutt., i. 11.

Californicuni, Torr. & Gray,
i. 11.

cardinale. Hook., i. 12, ii.

428.

coccincum, Torr., i. 12.

decorum, Fisch. & Mey., i. 11.

depauperatuni, Nutt., i. 11.

elatum, Linn., i. 11.

elatttm. ii. 428.

exaltaium, Hook. & Am., i.

- 11.

glaucum, Watson, ii. 427.

Menziesii, DC, i. 11.

Menzicsii, Watson, i. 11.

nudicaule, Torr. & Gray, i.

12, ii. 428.

occidentale, Watson, ii. 428.

patens, Benth., i. 11.

sarcojyhyllum, Hook. & Arn.,

i. 12.

scopulorum. Gray, i. 11, ii.

428.

simplex, Dougl., i. 10.

trolliifolium. Gray, i. 11, ii.

428.

variegatum, Torr. & Gray, i.

10.

Dendromecon, Benth., i. 22.

Harfordii, Kell., i. 22.

rigidum, Benth., i. 22, ii. 429.

Dentaria, Linn., i. 29.

Californica, Watson, ii. 430.

Californica, Nutt., i. 31.

integrifolia, Nutt., i. 31.

macrocaiiia, Nutt., i. 30.

tenella, Pursh, i. 30, ii. 430.

tenuifnlia. Hook., i. 30.

Desduimpsia, Beauv., ii. 297.

Deschampsia brevifolia, R. Br.,

ii. 297.

cocspitosa, Beauv., ii. 297.
calycina, Presl, ii. 298.

dantkonioidcs, Munro, ii. 298.
elongala, Munro, ii. 298.

holcifonnis, Presl, ii. 297.
Desert Grass, ii. 300.

Oak, ii. 99.

Willow, i. 587.

Desmatodon, Bridel, ii. 368.
Ca/i/oniicus, Lesij., ii. 369.
cernuus, Brucli & Schinip.,

ii. 368.

Guepini, Bruch & Schimp.,
ii. 369.

latifolius, Biidel, ii. 368.
ncrvosHs, Bruch & Schimp.,

ii. 369.

systiliu.s, Bruch & Schinij).,

ii. 368.

Desmazeria, Duniort., ii. 306.

Deweya, Torr. & Gray, i. 257.

arguta, Torr. & Gray, i. 257.

Hartwegi, Gray, i. 257, ii.

451.

Kelloggii, Gray, i. 257.
Dicentra, Borkh., i. 23.

chrysantha, Hook, k Arn.,
i. 24.

cucullaria, DC, i. 24.

formo-sa, DC, i. 24, ii. 429.

pauciflora, Watson, ii. 429.

uniflora, Kell., i. 24, ii. 429.

Dichcela Freinontii,TovT., i. 377.
tenella, Nutt., i. 377.

uliginosa, Nutt., i. 377.
Dicheloslemvia, Kunth, ii. 153.

Californica, Wood, ii. 156.

capitata. Wood, ii. 154.

covgcstum, Kunth, ii. 154.

Dichelyma, Myrin, ii. 405.

cylindricarjmm, Austin., ii.

405.

falcatuni, Myrin, ii. 405, 419.

Swartzii, ii. 405.

uncinatum. Mitt., ii. 405.

Dichondra, Forst., i. 532, ii.

470.

repens, Forst., ii. 470.

Diclidium, Griseb., ii. 215.

Dicliptera, Juss., i. 589.

resupinata, Juss., i. 589.

thlaspioides, Nees, i. 589.

Dicoria, Torr. & Gray, i. 615.

Brandegei, Gray, i. 615.

canescens, Torr. & Gray, i.

615.

Dicranella, Schimp., ii. 363.

JJicranowcissia cirrhaia,

Schimp., ii. 362.

crisjyula, Schimp., ii. 363.

Dicranum, Hedw., ii. 363.

albicans, Bruch, ii. 364.

congcslum, Bridel, ii. 364.

crispum, Hedw., ii. 364.

fusce-scens. Turner, ii. 364.
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Dicranum heteromallum,
Hedw., ii. 364.

latifolium, Hedw., ii. 368.

majus, Turner, ii. 365.

palustre, LaPyl., ii. 365.

polycarpum, Ehrh., ii. 363.

purpureutn, Hedw., ii. 365.

Schreberi, Swartz, ii. 364.

scoparium, Hedw., ii. 364.

strictiini, Sclileich., ii. 364.

subulatum, Hedw., ii. 363.

variiim, Hedw., ii. 363.

vireiis, Hedw., ii. 363.

Didymodon, Hedw., ii. 365.

cylindricus, Bnich & Schimp.,

ii. 366.

purpwreus, Hook. & Tayl.,

ii. 365.

rigidulum, Hedw., ii. 371.

rubellus, Bruch & Scluinp.,

ii. 366.

Dieteria canescens, Nutt., i. 322.

ayronopifolin, Nutt., i. 322.

divaricata, Nutt., i. 322.

iixmiia, Torr. & Gray, i. 322.

pulverulenta, Nutt., i. 322.

sessili/oHa, Nutt, i. 322.

viscosa, Nutt., i. 322.

Digitaria sanguinalis, Scop., ii.

258.

Dinebra, Beauv. , ii. 290.

aristidoidcs, HBK., ii. 291.

Diplachne, Beauv., ii. 292.

fnscicularis, Beauv., ii. 292.

Diplacus glutinosiis, Nutt., i.

566.

latifolius, Nutt., i. 566.

leptanthitSy Nutt., i. 566.

longiflorus, Nutt., i. 566.

puniceus, Nutt., i. 566.

stellatus, Kell., i. 566.

Diplopappus fiiifalius, Hook.,

i. 329.

incaniis, Lindl., i. 322.

leucophyllas, Lindl., i. 321.

occidcntalis, Hook. & Am.,
i. 329.

DiPSACE^, i. 287.

Dipsaous fuUouum, Linn., i.

287.

Dirca, Linn., ii. 61.

ocoidentalis, Gray, ii. 62.

palustris, ii. 62.

Dissodon, Grev. & Arn., ii. 386.

Hornschuchii, Grev. & Arn.,

ii. 386.

Distichium, Bruch & Schimp.,

ii. 374.

capillaceum,Bruch& Schimp.,
ii. 374.

inclinatum, Bruch& Schimp.,
ii. 374.

Distichli.s, Raf., ii. 305.

maritima, Raf., ii. 306.

Ditch-Grass, ii. 193.

DUhyrcui Californica, Harv.,

1. 48.

Dock, ii. 78.

Dodder, i. 535.

Dodecatheon, Linn., i. 466.

ellipticum, Nutt., i. 467.

frigiduin, Cham. & Schlecht.,

i. 467.

integri/olium, Benth., i. 467.

Jafrayi, Hort., i. 467.

Meadia, Linn., i. 467.

Dogbane, i. 473.

Dog's-tooth Grass, ii. 291.

Dogwood, i. 274.

Doub, ii. 292.

Douglas Spruce, ii. 120.

Downingia, Torn, i. 444.

elegans, Torr., i. 444.

pulchella, Torr., i. 444.

Draba, Linn., i. 27.

algida, Adams, i. 29.

alpina, Linn., i. 29.

aurea, Vahl., i. 28, ii. 430.

aureola, Watson, ii. 430.

corrugata, Watson, ii. 430.

crassifolia. Grab., i. 28.

cuneifolia, Nutt., i. 28.

Douglasii, Gray, i. 29.

eurycarpa. Gray, i. 29.

glacialis, Adams, i. 29.

Johannis, Gray, i. 29.

Lemmoni, Watson, ii. 430.

nemorosa, Watson, i. 28.

stenoloba, Ledeb., i. 28.

Draperia, Torr., i. 505.

systyla, Torr., i. 505.

Drimophyllum Caii/ornicum
,

Nutt., ii. 61.

Drop-seed Grass, ii. 268, 277.

Drosera, Linn., i. 213.

Anglica, Huds., i. 213.

intermedia, Hayne, i. 213.

longifuliri, Auct., i. 213.

rotundifolia, Linn., i. 213.

Droserace^, i. 212.

Drymaria, Willd., i. 62.

Duckweed, ii. 183.

Duck's-meat, ii. 189.

Dulichium spathaceum, Pers.,

ii. 213.

Dusty Miller, i. 410.

Dutch Clover, i. 129.

Dwarf Solomon's Seal, ii. 162.

Dyer's Weed, i. 53.

Dysmicodon Californicum,

Nutt., i. 446.

ovatura, Nutt., i. 446.

Dysodia, Cav., i. 397.

chrysauthemoides. Lag., i.

397.

Cooperi, Gray, i. 398.

porophylloides. Gray, i. 397.

speciosa, Gray, i. 397.

Eatonia, Raf., ii. 302.

obtusata. Gray, ii. 302.

Echeveria farinosa, Lindl., i.

212.

lanceolata, Nutt., i. 211.

Echevera lanceolata, Torr., i.

211.

laxa, Lindl., i. 212.

pulverulenta, Nutt., i. 211.

pulverulenta, Torr., i. 211.

Echidiocarya Arizonica, Gray,

i. 519.

Echhiais carlinoides, Cass., i.

421.

nutans, Cass., i. 421.

Echinocactus, Link k Otto, i.

244.

Californicus, Hort., i. 245.

cylindraceus, Engelm.,i. 245.

Enioryi, Engelm., i. 245.

Lecontei, Engelm., i. 246.

polyancistrus, Engelm. ,i. 245.

polycephalus, Engelm. &
Bigelow, i. 246.

viridescens, Nutt., i. 245.

viridescens, Engelm., i. 245.

Whipplei, Engelm. & Big.,

i. 244.

Wislizeni, Engelm., i. 246.

EchinocMoa Crus-galli, Beauv.,

ii. 260.

Echinocystis fahacea, Naud. , i.

241.

muricata, Kell., i. 241.

Echinodorus, Richard, ii. 200.

rostratus, Engelm., ii. 201.

Echinopnnax horridus, Decsne
& Planch., i. 273.

Echinospermum, Swartz, i. 529.

deflexum, Lehm., i. 530, ii.

469.

diffusum, Lehm., i. 530, ii.

469.

floribundum, Lehm., i. 530,

ii. 469.

Greenei, Gray, ii. 469.

Lajrpula, Hook. & Arn., i.

530.

leiocarpum, Fisch. & Mey., i

528.

patulurn, Lehm., i. 530.

Redowskii, Lehm., i. 529, ii.

469.

strictum, Nees, i. 530.

Eddija, Torr. & Gray, i. 520.

Edosmia Gairdneri, Nutt., i.

259.

Eel -Grass, ii. 191.

Eggplant, i. 538.

Elceagnacea;, ii. 62.

Elisagnus, Linn., ii. 62.

Elaterium, Linn., ii. 449.

Bigelovii, Watson, ii. 449.

minimum, Watson, ii. 449.

ELATINACEiE, i. 80.

Elatine, Linn., i. 80, ii. 436.

Americana, Am., i. 80, ii.

436.

brachysjterma, Gray, ii. 436.

Elatine Californica, Gray, ii.

436.

Texana, Torr. & Gray, i. 80.
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Elder, i. 277.

Box, i. 108.

Eleocharis, K. Br., ii. 220.

aciculaiis, R. Br., li. 221.

arenicola, Torr., ii. 222.

Bolanderi, Gray, ii. 222.

Dombeyana, Boeck., ii. 222.

Engehnanni, Steud., ii. 222.

moiitaua, Benth., ii. 222.

obtusa, Scbult., ii. 222.

olivacea, Torr., ii. 222.

ovata, ii. 222.

palustris, K. Br., ii. 221.

paiiciflora, Watson, ii. 221.

pygtriiBa, Torr., ii. 221.

rostellata, Torr., ii. 222.

truncata, Schlecht., ii. 222.

EUimia ruderalis, Niitt., i. 54.

Ellisia, Linn., i. 504.

chrysanthemifolia, Beuth., i.

505.

inembranacea, Benth., i. 505.

Elodea Canadensis, Michx., ii.

129.

Elymus, Linn., ii. 325.

arenarius, Linn., ii. 326.

Canadensis, Linn., ii. 327.

condensatus, Presl, ii. 326.

glaiicus, BuckL, ii. 327.

mollis, Trin., ii. 326.

Sibiricus, Linn., ii. 326.

Sitanion, Scbult., ii. 327.

triticoides, Nutt, ii. 326.

Virginicus, ii. 326.

Elytrospermum Cali/omicum,
Meyer, ii. 218.

Emmenanthe, Benth., i. 514.

glaberrima, Torr., i. 514.

glandulifera, Torr., i. 514.

lutea, Gray, i. 514.

parviflora, Gray, i. 514.

parviffnra, Watson, i. 514.

penduliflora, Benth., i. 515.

pusilla, Gray, i. 515.

Emplectocladics fasdculatus.

Torn, i. 168.

Encalypta, Schreb., ii. 385.

ciliata, Hedw., ii. 386.

rhabdocarpa, Schwaegr., ii.

386.

vulgaris, Hedw., ii. 385.

Encelia, Adans., i. 351.

Californica, Nutt., i. 351.

conspersa, Benth., i. 351.

eriocephala. Gray, i. 351.

farinosa. Gray, i. 351. ii. 456.

frutescens. Gray, i. 352.

nivea, Benth., i. 354.

nivea. Gray, i. 352.

viscida. Gray, i. 616.

Enchanter's Nightshade, i. 234.

Encino, ii. 98.

Endive, i. 422, ii. 460.

Entosthodon, Schwaegr., ii. 387.
Bolanderi, Lescj., ii. 388.

Tenipletoni, Schwaegi-., ii.

388.

Ephedra, Tourn., ii. 108.

antisyi)bilitiea, Meyer, ii. 109.

antisijphilUiai, ii. 109.

Californica, Watson, ii. 109.

Nevadensis, Watson, ii. 108.

Torreyana, Watson, ii. 109.

trifurca, Torr., ii. 109.

Eidiemeruni, Haniiie, ii. 358.

serratum, Haiupe, ii. 358.

Epilobiuni, Linn., i. 218.

alpinum, Linn., i. 219.

angustifoliitm, Linn., i. 218.

brevistyluni, Barbey, i. 220.

coloi-aturn, Mubl., i. 219.

Franciscanuni, Barbey, i. 220.

glaberriinuni, Barbey, i. 220,

ii. 447.

jueunduin. Gray, ii. 448.

latitolium, Linn., i. 219.

luteum, Pursh, i. 219.

niinutum, Lindl., i. 220, ii.

448.

obcordatum. Gray, i. 218.

opacum, Lehm., i. 219.

origainfoliuin, Lam., i. 219.

paniculatum, Nutt., i. 220.

spicatum, Lam., i. 218, ii.

447.

Watsoni, Barbey, i. 219.

Epiinedium hexandntm, Hook.

,

L 15.

Epipactis, Haller, ii. 136.

Americana, Lindl., ii. 137.

gigantea, Dougl., ii. 137.

EQUISKTACKiE, ii. 329.

Equisetum, Linn., ii. 329.

arvense, Linn., ii. 330.

boreale, Bong., ii. 330.

ebumeum, Schreb., ii. 330.

fluvialile. Smith, ii. 330.

hieniale, Linn., ii. 331.

Isevigatum, A. Braun, ii. 331,

485.

robustum, A. Braun, ii. 330.

Telmateia, Ehrh., ii. 330.

Eragrostis, Beauv., ii. 314.

alba, Presl, ii. 315.

Fendleri, Steud., ii. 309.

mcgasf.achya , Link, ii. 315.

poaioide.s, Beauv., ii. 315.

reptans, Nees, ii. 314.

Eremiastruni, Gray, i. 306.

bellioides, Gray, i. 306.

Ereniocarpus, Benth., ii. 68.

setigerus, Benth., ii. 68.

Eremochloe, Watson, ii. 300.

Kingii, Watson, ii. 300.

Ericncecc, i. 448.

Ericcnneria diffusa, Benth., i.

314.

microphyfla, Nutt., i. 313.

nana, Nutt., i. 314.

resinosa, Nutt., i. 314.

Erigeron, Linn., i. 326.

acre, Linn., i. 327.

Andersonii, Gray, i. 325.

anuuum, Pers., i. 331.

Erigeron argentatum, Gray, i.

328.

anueriajfolium, Turcz.,i. 326.
Bellidiastrum, Gray, i. 331.
Bloonieri, Gray, i. 328, ii.

455.

Breweri, Gray, i. 329.

caispitosum, Nutt., i. 327.
coespitosum, Eaton, i. 328.

Canaden.se, Linn., i. 331.

canum. Gray, i. 328.

cinereum. Gray, i. 331.

compositum, Pursh, i. 327.

concinnum, Torr. & Gray, i.

330.

corymljosum, Nutt., i. 329.

decunibens, Nutt., i. 329, 330,
ii. 455.

discoid^a, KelL, i. 332.

divergens, Ton-. & Gray, i.

331.

Douglasii, Torr. & Gray, i.

329.

Doicglasii, Newb., i. 330.

Drobacherisis, Mill., i. 327.

elongatus, Ledeb., i. 327.

lilifoliuin, Nutt., i. 329.

flm-ifer. Hook., ii. 455.

foliosum, Nutt., i. 329.

glabraturn, Hook., i. 327.

glaucunj, Ker, i. 330.

hispidtcm, Nutt., i. 331.

lonchophyllum, Hook.,i. 327.

maritimum, Nutt., i. 331.

miser. Gray, ii. 455.

Nevadense, Gray, i. 328.

ochroleucum, Nutt., i. 328,

ii. 455.

Philadelphicum, Linn., i.

331.

purpureum. Ait., i. 331.

raccmosum, Nutt., i. 327.

radi(;atum, Hook., i. 327.

speciosum, DC, i. 330.

stenophyllum, Nutt., i. 330.

strigosum, Muhl., i. 331.

supplex. Gray, i. 330.

uniflorum, Linn., i. 327.

ursinum, Eaton, i. 327.

Eriocoma, Nutt., ii. 283.

cuspidata, Nutt., ii. 283.
Webberi, Thurb., ii. 283.

Eriodyction, Benth., i. 518.

angustifolium, Nutt., i. 518.

crassifolinm, Benth., i. 518.

glutinosum, Benth., i. 518,

ii. 468.

glutinosum, Torr., i. 518.

tomentosuni, Benth., i. 518.

Eriogonum, Michx., ii. 16.

Abertianum, Torr., ii. 22.

oxetoscUoidcs, Torr., ii. 31.

affine, Benth., ii. 27.

album, Nutt., ii. 26.

angulosum, Benth., ii. 25.

auriculatum, Benth., ii. 27.

Baileyi, Watson, ii. 31.
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Eriogonuni bracliypodum, Torr.

& Graj', ii. 23.

caespitosum, Nutt., ii. 19.

ceinuum, Nutt., ii. 23.

cinereum, Benth., ii. 27.

compositum, Dougl., ii. 20,

480.

corymbosum, Benth., ii. 28.

crassifolium, Benth., ii. 21.

dasyanthemum,ToiT. & Gray,
ii. 30.

deflexum, Torr., ii. 23.

dichotornuni, Dougl., ii. 26.

Douglasii, Benth., ii. 19.

effusum, Nutt., ii. 28.

elatum, Dougl., ii. 27.

ellipticum, Nutt., ii. 20.

elongatum, Benth., ii. 29.

ericcefolium, Torr. & Gray,
ii. 28.

fasciculatum, Benth., ii. 28,

481.

flavum, Nutt., ii. 21.

glandulosura, Nutt., ii. 25.

Gordoni, Benth., ii. 25.

gracile, Benth., ii. 31.

gracik, ii. 31.

gracilliinuni, Watson, ii. 480.

Greenei, Gray, ii. 26.

Heermanni, Dur. & Hilg., ii.

30.

helianthemi/olium, Benth.,ii.

29.

heracleoides, Nutt., ii. 20.

hirtinorum, Gray, ii. 22, 480.

Hookeri, Watson, ii. 23.

incanuin, Torr. & Gray, ii. 21.

inHatum, Torr., ii. 25.

insigiie, Watson, ii. 23.

intricatum, Benth., ii. 31.

Kelloggii, Gray, ii. 22.

Kennedyi, Porter, ii. 26.

Kingii, Torr. & Gray, ii. 26.

latifoiium. Smith, ii. 26.

Lemnioni, Watson, ii. 29.

leucocladon, Benth., ii. 31.

Lobbii, Torr. & Gray, ii. 20.

marifoliuin, Torr. & Gray, ii.

21.

microthecum, Nutt., ii. 28.

microthecum, ii. 28.

Mohavense, Watson, ii. 28.

niveum, Dougl., ii, 26.

nudum, Dougl., ii. 27.

nutans, Torr. k Gray, ii. 23.

ohlongifoliwm, Benth., ii. 27.

ochrocephalum, Watson, ii.

480.

ovalifolium, Nutt., ii. 26.

Palmeii, Watson, ii. 30.

panduratum, Watson, ii. 480.

Parryi, Gray, ii. 23.

parvifblium. Smith, ii. 27,

481.

pharaaceoides, Torr., ii. 22.

Plumatella, Dur. & Hilg., ii.

31.

Eriogonnm polifolium, Benth.,

ii. 28.

polyanthum, Benth., ii. 20.

polycladon, Benth., ii. 31.

proliferum, Torr. & Gray, ii.

26.

pusillum, Torr. & Gray, ii.

24.

pyroliefolium. Hook., ii. 21.

reniforme, Torr., ii. 24.

roseum, Dur. k Hilg., ii. 30.

rosmarinifolium, Nutt., ii.

28.

rotundifolium, Benth., ii. 24.

sa.xatile, Watson, ii. 29.

scalare, Watson, ii. 25.

spergulinum, Gray, ii. 22.

480.

sphajrocephalum, Dougl., ii.

19.

stellatum, Benth., ii. 20.

strictum, Benth., ii. 29.

subreniforme, Watson, ii. 25.

Thomasii, Torr., ii. 24.

Thurberi, Torr., ii. 24.

thymoides, Benth., ii. 19.

Tolmieanum, Hook., ii. 20.

Torreyanum, Gray, ii. 20.

trachygonum, Torr., ii. 29.

trichopes, Torr., ii. 25.

trichopodum, Torr., ii. 24,

480.

truncatum, Torr. & Gray, ii.

28.

nmbellatum, Torr., ii. 19.

ursinum, Watson, ii. 21, 480.

villiHorum, Gra}-, ii. 22.

vimineura, Dougl., ii. 30.

virgatum, Benth., ii. 30.

Watsoni, Toit. k Gray, ii.

23.

Wrightii, Torr., ii. 29.

Erioqynia pcctinata, Hook., i.

171, ii. 443.

Eriopappus glandulosus, Am.,
i. 368.

Eriophorum, Linn., ii. 219.

gracile, Koch., ii. 220.

polystachyum, Linn., ii. 220.

Eriophyllum stcechadifoliuni,

Lag., i. 380.

Eritrichium, Schrad., i. 525.

angustifoliuin, Torr., i. 528.

anqustifolium, Watson, i.

528.

oarbigerura. Gray, ii. 468.

Californicum, DC, i. 526.

canescens, Gray, i. 526.

Chorisianum, t)C, i. 525.

circumscissum, Gray, i. 527.

connalifolmvi, Kell., i. 527.

fulvocanescens. Gray, i. 529.

fulvum, A. DC., i. "526.

fulmim, Watson, i. 526.

glomeratum, DC, i. 528.

gloineraUim, Watson, i. 529.

Kingii, Watson, i. 528.

Eritrichium leiocarpum, "Wat-

son, i. 527.

leucophaeum, DC, i. 529.

niicrar.thuni, Torr., ii. 468.

niuriculatuni, A. DC, i. 528.

oxycaryuni, Gray, i. 527.

pleheium, Torr., i. 526.

pterocaryuni, Torr., i. 529.

Scouleri, A. DC, i. 525.

tenellum. Gray, i. 526.

Torreyi, Gray, i. 527.

Erodium, L'Her., i. 94.

Botrys, Bertol., i. 95.

cicutariuin, L'Her., i. 94.

macrophyllum. Hook, k Arn.,

i. 95.

moschatum, L'Her., i. 95.

Te-xanum, Gray, i. 95.

Eryngium, Tourn., i. 255.

articulatum, Hook., i. 255.

petiolatuni, Hook., i. 255.

Erysimum, Linn., i. 38.

asperum, DC, i. 39.

glaberrimum, Hook. & Arn.,

i. 41.

grandiflorum, Nutt., i. 36.

pumilum, Nutt, i. 39.

Erythea, Watson, ii. 211.

armata, Watson, ii. 212, 485.

edulis, Watson, ii. 212.

Erythriea, Pers., i. 479.

chironoides, Gray, i. 479.

chirmioides, Torr., i. 479.

Douglasii, Gray, i. 480.

e/ata, Nutt., i. 480.

floribunda, Benth., i. 480.

Muhlenbergii, Griseb., i. 480.

Nuttallii, Watson, i. 480.

NiUhdlii, Watson, i. 480.

ramosissima, Pers., i. 480.

speciosa, Gray, i. 479.

teiiella, Nutt., i. 480.

tricantha, Griseb., i. 479, ii.

464.

tricantha, Dur., i. 479.

venusta, Gray, i. 479.

Erythronium, Linn., ii. 170.

giganteum, ii. 170.

grandiflorum, Pursh., ii. 170.

grandiflorum, ii. 170, 171.

Hartwegi, Watson, ii. 170.

purpurascens, Watson, ii.

171.

revolutum, ii. 170, 171.

Eschscholtzia, Cham., i. 22.

ccespitosa, Benth., i. 23.

Californica, Cham., i. 22.

Califomica, Gray, i. 23.

crocea, Benth., i. 22.

Douglasii, Benth. , i. 22.

hypecoides, Benth., i. 23.

minutiHora, Watson, i. 23.

tenuifolia, Benth., i. 23.

Espcletia helianthoid.es, Nutt,
i. 348.

sagiUata, Nutt., i. 348.

Eucalyptus, L'Her., i. 191.
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Eucharidium, Fisch. & Mey.,
i. 232, ii. 448.

Breweri, Gray, i. 232, ii. 448.

concinnum, Fisch. & Mey., i.

232.

grandiflorum, Fisch. & Mey.,
i. 232.

Euchroma pallescens, Nutt., i.

576.

Eucnide, Zucc, i. 237.

urens, Parry, i. 237.

Eucnjpla, Nutt., i. 505.

foliosa, Natt., i. 505.

paniculata, Nutt., i. 505.

Eucycla ovalifolia, Nutt., ii. 26.

purpurea, Nutt., ii. 26.

Eulobus, Nutt., i. 221.

Californieus, Nutt., i. 221.

Eunanits, Benth., i. 564.

bicolor. Gray, i. 564.

Bigclovii, Gray, i. 564.

Coulteri, Graj', i. 563.

Douglasii, Benth., i. 563.

Frevionti, Benth., i. 565.

Fremonti, Gray, i. 565.

Fremonti, Watson, i. 564.

Tohnim, Benth., i. 564.

Euonyinus, Tourn., i. 98.

atropurpurens. Hook., 1. 98.

occidentalis, Nutt., i. 98, ii.

438.

Eupatorium, Tourn., i. 299.

occidentale, Hook., i. 299.

sagittatum. Gray, i. 299.

Euphorbia, Linn., ii. 72.

albomarginata, Torr. & Gray,
ii. 73.

Arkmisana, Engelm., ii. 75.

campestris,Chani.&Schlecht.,

ii. 76.

crenulata, Engelm., ii. 75.

dictyosperma, Fisch. & Mey.,
ii. 75.

eriantha, Benth., ii. 74.

esulce/orinis, Schauer, ii. 76.

glyptospernia, Engelm., ii. 74.

Hartwegiana, Boiss., ii. 73.

hirtnla, Engelm., ii. 74.

iiicequUatcra, Engelm., ii. 74.

incisa, Engelm., ii. 76.

Lathyris, Linn., ii. 76.

leptoceiu, Engelm., ii. 75.

melaiiadcjiia, Torr., ii. 73.

misera, Benth., ii. 74.

ocellata, Dur. & Hilg., ii. 72.

Palmeri, Engelm., ii. 75.

pediculifera, Engelm., ii. 73.

platysperma, Engelm., ii.

482.

polycarpa, Benth., ii. 73.

schizoloba, Engelra., ii. 75.

serpyllifolia, Pers., ii. 74, 483.

setiloba, Engelm., ii. 73.

subpubens, Engelm., ii. 76.

EUPHORBIACE*, ii. 67.

Eurotia, Adans., ii. 55.

lanata, Moq., ii. 56.

Eurhrjnchium, Schimp.,ii. 415.

adpophyUum, Sulliv.,ii. 416.

myosuroides, Schimp., ii. 414.

Stokesii, Bruch & Schimp.,

ii. 416.

strigosum, Bruch & Schimp.,

ii. 415.

Euryptera lucida, Nutt. , i. 269.

Eustoma, Salisb., i. 621.

exaltatum, Griseb., i. 621.

gracile, Engelm., i. 621.

Russeliannm, Griseb., i. 621.

Eutoca, K. Br., i. 538.

albiflora, Nutt., i. 513.

ardioides. Hook. & Am., i.

515.

aretioides. Gray, i. 514.

brachyloba, Benth., i. 510.

divaricaia, Benth., i. 511.

Douglasii, Benth., i. 510.

Franklinii, R. Br., i. 510.

grandijlora, Benth., i 513.

loascEfolia, Benth., i. 509.

lutea, Hook. & Arn., i. 514.

Menziesii, R. Br., i. 510.

multiflora. Dough, i. 510.

phucelioid.es, Benth., i. 511.

sericea, Grah., i. 508.

speciosa, Nutt., i. 513.

viscida, Benth., i. 513.

Wrangeliana, Fisch. k Mey.,
i. 511.

Eutriana, Trin., ii. 290.

aristidoides, Kunth., ii. 291.

Evax, Giertn., i. 337.

caulescens. Gray, i. 337, ii.

456.

Evening Primrose, i. 223.

Evergreen White Oak, ii. 96.

Everlasting, i. 340, 341.

Evolvulus, Linn., i. 532.

Exacum inflatiim, Jlook. &
Am., i. 480.

quMdraHgulare,Vli\ld., i. 480.

Fabronia, Raddi, ii. 405.

pusilla, Raddi, ii. 405.

Fagonia, Linn., i. 92.

Californica, Benth., i. 92.

Fagopyrum esculeutum,

Moench, ii. 6.

Fallugia, Endl., i. 175.

paradoxa, Endl., i. 175.

False Asphodel, ii. 184.

Bugbane, ii. 425.

Hellel)ore, ii. 182.

Rice, ii. 262.

Solomon's Seal, ii. 161.

Fatsia horrida, Benth. & Hook.,

i. 273.

Feather-Grass, ii. 284.

Feudleria, Steud., ii, 283.

rhyiichelytroides, Steud., ii.

283.

Fenzlia concinnn, Nutt., i. 490.

dianthiflora, Benth., i. 490.

speciosa, Nutt., i. 490.

Fem, Chain, ii. 343.

Deer, ii. 343.

Grap<s ii. 331.

Lace, ii. 338.

Lady, ii. 344.

Lip, ii. 336.

Shield, ii. 345.

Wood, ii. 345.

Ferula, Linn., i. 271.

dissecla, Gray, i. 271.

dis.soluta, Watson, i. 271.

multifida, Gray, i. 271.

Newberryi, Wat.son, i. 271.

Fescue-Grass, ii. 315.

Festuca, Linn., ii. 316.

brevifolia, R, Br., ii. 317.

distic/wphylla,Michx., ii. 306.

duriuscida, Linn., ii. 317.

fluitaiis, Linn., ii. 307.

gracilentn, Buckl., ii. 317.

graeillima, Hook., ii. 318.

megidura, Nutt., ii. 316.

microstachys, Nutt., ii. 317.

Myurus, Linn., ii. 316.

nervosa. Hook., ii. 313.

occidentalis, Hook., ii. 318.

ovina, Linn., ii. 317.

parvigluma, Steud., ii. 319.

pauciHora, Thunb., li. 318.

polystachya, Michx., ii. 292.

procnmbens, Kunth, ii. 309.

pusilla, Buckl., ii. 317.

rcmoliflora, Steud., ii. 319.

rubra, Linn., ii. 317.

scabrella, Torr., ii. 318.

sciurea, Nutt., ii. 316.

subitlata. Bong., ii. 305.

tenella, Willd., ii. 317.

unioloides, Willd., ii. 322.

FicoiDEiE, i. 250,

Fichtea, Schultz, i, 423.

Fig, ii. 63.

Fig-Marygold, i. 251.

Figwort, i. 552.

Filago, Linn., i. 338.

Arizonica, Gray. i. 338.

Californica, Nutt., i. 338.

parvula, Torr, & Gray, i. 338.

Filljert, ii. 100.

Fimbristylis, Vahl, ii. 223.

apus, Watson, ii. 224.

brachyphylla, Presl, ii. 224,

brevifolia, Presl, 224,

eapillaris, Grav, ii. 223.

diphylla, Vahl, ii. 223.

fusca, Benth., ii. 223.

Hamkei, Dietr., ii. 224.

junciformis, Kunth, ii. 224.

laxa, ii. 223.

miliacea, Vahl, ii. 223.

thermalis, Watson, ii. 223.

verrucosa, Presl, ii. 223.

Fine Bent-Grass, ii. 272.

Fine-Top, ii, 272.

Finger-Grass, ii. 258.

Fiorin Gras.s, ii, 272.

Fir, ii. 117.
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Fir, Red, ii. 119.

White, ii. 118.

Fissidens, Hedw., ii. 373.

adiantoides, Hedw., ii. 374.

grandifrons, Biid., ii. 374.

linibatus, Sulliv., ii. 374.

ventricosus, Lesq., ii. 374.

Five-finger, i. 177.

Flag, ii. 139.

Cat-tail, ii. 187.

Flax, i. 89.

Flax-Dodder, i. 535.

Fleabane, i. 326.

Floerkea proserpinacoides,

Willd., i. 95.

Douglasii, Baill., i. 95.

Flower-de-Luce, ii. 139.

Fly-away Grass, ii. 274.

Fontinalis, Dill, ii. 404.

antijjyretica, Linn., ii. 404.

antipyretica, ii. 405.

Californica, Sulliv., ii. 404.

Eatoni, Sulliv., ii. 404.

falcata, Hedw., ii. 405.

giganten, Sulliv., ii. 404.

Lescurii, Sulliv., ii. 405.

ilerccdiana, Lesq., ii. 405.

Neo-Mexicana, Sulliv. &
Lesq., ii. 405.

Forget-me-not, i. 522.

Fouquiera, HBK., i. 79.

foi-mosa, HBK., i. 79.

spinosa, HBK., i. 79.

spinosa, Terr., i. 79.

sjdendens, Engehn., i. 79.

Four-o'clock, ii. 2.

Fowl Meadow-Grass, ii. 313.

Foxtail Grass, ii. 268.

Bristly, ii. 260.

Meadow, ii. 263.

Fragaria, Tourn., i. 176.

Californica, Cham. &
Schlecht., i. 177.

Chilensis, Ehrh., i. 177.

Grayana, Vihn., i. 177.

litcida, Vilm., i. 179.

vesca, Linn., i. 179.

vesca, Benth., i. 179.

virginiana, Ehrh., i. 179.

Frangula, Brongn., i. 101.

Ctilifornica, Gray, i. 101.

Frankenia, Linn., i. 60.

granditolia,Cham.& Schlecht.

i. 60, ii. 433.

Jamesii, Torr., i. 61.

Palmeri, Watson, i. 61.

Frankeniace^, i. 60.

Franseria, Cav., i. 344.

albicaulis, Torr., i. 345.

ambrosioides, Cav., i. 346.

hipinnatilida, Nutt., i. 345.

Chamissonis, Les<., i. 345.

chenopodiifolia, Benth. , i. 345.

cimeifolia, Nutt., i. 345.

deltoidea, Torr., i. 345.

dumosa. Gray, i. 345.

eiiocentra, Gi;ay, i. 345.

Franseria hispida, Benth., i.

346.

Hookeriana, Nutt., i. 345.

ilicifblia, Gray, i. 615.

pumila, Nutt., i. 345, 615.

tenuifolia. Gray, i. 346.

Frasera, Walter, i. 483.

albicaulis, Hook., i. 483, 484,
ii. 464.

albomarginata,Watson, i.484.

Carolineusis, Walt., i. 483.

nitida, Benth., i. 484.

paniculata, Torr., i. 484.

Parryi, Torr , i. 484.

speciosa, Dougl., i. 484.

thyrsiflora. Hook., i. 483.

Fraxinus, Tourn., i. 472.

dipetala. Hook. & Am., i.

472, ii. 462.

grandifolia, Benth., i. 472.

Oregana, Nutt., i. 472.

pubescens. Hook., i. 472.

Fremontia, Torr., i. 88.

Californica, Torr., i. 88, ii.

437.

Fremontia, Torr., ii. 59.

verniicularis, Torr., ii. 59.

Fringe-pod, i. 49.

Fritillaria, Linn., ii. 167.

alba, Kellogg, ii. 168.

atropurpurea, Nutt., ii. 169.

biflora, Lindl., ii. 168.

Grayana, Keichenb. f. &
Baker, ii. 168.

Kamtschalcensis, ii. 168.

lanceolata, Pursh, ii. 169.

lanccolata, ii. 168.

liliacea, Lindl., ii. 168.

muUiflora, Kellogg, ii. 169.

muUiscapidea, Kellogg, ii.

171.

miUica, Lindl., ii. 169.

parviflora, Torr., ii. 169.

pluriflora, Torr., ii. 169.

pudica, Spreng., ii. 170.

recurva, Benth., ii. 168.

viridia, Kellogg, ii. 169.

Fuchsia, Linn., i. 216.

Fuller's Teasel, i. 287.

Fuitiaria fonnosa, Andr., i. 24.

FUMARIACE.E, i. 23.

Funaria, Schreb., ii. 388.

calcarea, Wahl., ii. 388.

Californica, Sulliv. & Lesq.,

ii. 388.

calvesceiis, Schwaegr. , ii. 389.

convoluta, Hampe, ii. 389.

Hibcrnica, Hook. & Tayl., ii.

389.

hygrometiica, Hedw. , ii. 389.

Mediterranea, Lindl., ii. 389.

Muhlenbergii, ii. 389.

Gaillardia, Foug., i. 391.

acaulis. Gray, i. 392.

aristata, Pursh, i. 392.

pinnatifida, Torr., i. 392.

Galapagoa, Hook, f., i. 520.

GaleopsisTetrahit, Linn., i. 590.

Galingale, ii. 213.

Galium, Linn., i. 282.

acutissimum. Gray, i. 286.

Andrevvsii, Gray, i. 286.

angulostuu. Gray, ii. 453.

angustifolium, Nutt., i. 285.

Apariue, Linn., i. 284.

aspcrrhnum. Gray, i. 284.

bifolium, Watson, i. 283.

Bloomeri, Gray, i. 285.

Bolanderi, Gray, i. 284, ii.

453.

boreale, Linn., i. 285.

loreale. Gray, i. 285.

Californicum, Hook. & Am.,
i. 283, ii. 452.

hypotrichium, Gray, i. 286.

margari-coccum, Gray, ii. 453.

multifloruni, Kell., i. 285.

Nuttallii, Gray, i. 283, ii.

453.

pubens. Gray, i. 285, ii. 453.

stellatuni, Kell., i. 286.

sziff'ruticositm, Nutt., i. 283.

suffruticosum, Torr., i. 285.

trichocarpum, Nutt., i. 285.

trifidum, Linn., i. 284.

triHorum, Miehx., i. 284.

Galvesia Limensis, Domb., i.

551.

Gambelia, Nutt., i. 551.

speciosa, Nutt., i. 551.

Gamochmta, Weddell, i. 342.

Garden Orach, ii. 44.

Succory, ii. 460.

Garlic, ii. 146.

Garrya, Dougl., i. 275.

buxifolia, Gray, i. 276.

elliptica, Dougl., i. 276.

flavescens, Watson, i. 276.

Fremontii, Torr., i. 276, ii.

452.

Gastridium, Beauv., ii. 275.

australe, Beauv., ii. 275.

lendigerimi, Gaudin, ii. 276.

Gaultheria, Linn., i. 454.

Myrsinites, Hook., i. 454.

Shallon, Pursh, i. 455.

Gaura, Linn., i. 233.

hctcrantha, Torr., i. 234.

parviflora, Dougl., i. 234.

Gayophytum, A. Juss., i. 221.

aesizan, Torr. & Gray, i. 221.

ditfusum, Torr., i. 221.

Nuttallii, Toir. & Gray, i.

221.

raceniosum, Torr. & Gray, i.

221.

raraosissinmm, Torr. & Gmy,
i. 221.

strictum. Gray, i. 233.

Gentiana, Linn., i. 481.

acuta, Michx., i. 481.

affinis, Griseb., i. 482.

affinis. Gray, i, 483, ii. 464.
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Gentiana Amarella, Linn., i.

481.

brachypetala, Bunge, i. 481.

calycosa, Griseb., i. 482.

calycosa, Gray, i. 482.

detoiisa, Rottb., i. 481.

Memiciii, Giiseb., i. 483.

Newberryi, Gray, i. 482.

Oregana, Engelni., ii. 464.

Parryi, Engelm., i. 482.

sceptnini, Griseb., i. 483.

serrata, Gunn., i. 481.

setigera, Gray, i. 482.

simplex, Gray, i. 481.

Gentianace^, i. 478.

6er(Ea, Gray, i. 351.

caiiescens, Torr. & Gray, i. 351.

Geraniace^, i. 92.

Geranium, Linn., i. 93.

albiflorum. Hook., i. 94.

albijlm~um, Torr. & Gray, i.

94.

cajspitosiim, James, i. 94.

Carolinianum, Linn., i. 94.

erianthuvi, Lindl., i. 94.

iucisuni, Nutt., 1. 94, ii. 438.

Richardsonii, Fisch. & May.,
i. 94.

Oerardia fruticosa, Pursh, 1.

556.

Germander, ii. 477.

Geum, Linn., i. 176.

macrophyllum, Willd., i. 176.

triflorum, Pursh, i. 176.

Gilia, Ruiz & Pavon, i. 489.

achillesefolia, Benth., i. 497.

achiUcoefolia, Lindl., i. 498.

aggregata, Spreng., L 496, ii.

465.

androsacea, Steud., i. 491.

arouiria, Benth., i. 498.

ati-actyloides, Steud., i. 494.
aurea, Nutt., i. 490.

Bigelovii, Gray, i. 490.

Bolanderi, Gray, i. 490, ii.

465.

brevicula. Gray, ii. 465.

Breweri, Gray, i. 494.

Californiea, Benth., i. 492.

campanulata, Gray, i. 499.

aipillaris, Kell., i. 488.

capitata, Dougl., i. 497-

ciliata, Benth., i. 491.

congesta, Honk., i. 496.

ootulfefolia, Steud., i. 493.

crebrifolia, Nutt., i. 496.

demissa, Gray, i. 489, ii. 465.

densiflora, Benth., i. 491.

densifolia, Benth., i. 495.

dianthoides, Endl., i. 490.

diehotoma, Benth., i. 490.

divarieata, Torr., i. 494.

divaricata, Nutt., i. 488.

filieaulis. Torn, i. 494.

filifolia, Nntt, i. 495.

filiformis, Pariy, i. 499.

JUipes, Benth., i. 490.

Gilia floccosa, Gray, i. 495.

floribunda, Gray, i. 492.

gracilis. Hook., i. 488.

grandiflora, Steud., i. 491.

Hookeri, Benth., i. 493.

inconspicua, Dougl., i. 498.

intertexta, Steud., i. 493.

Kennedyii, Porter, ii. 465.

Larseni, Gray, i. 497.

latiflora. Gray, ii. 466.

Lenimoni, Gray, ii. 465.

leptomeria, Gray, i. 498.

leucocephala. Gray, i. 494.

liiiiflora, Benth., i. 489.

longituba, Benth., i. 491.

lutea, Steud., i. 491.

lutescens, Steud., i. 495, ii.

465.

micrantha, Steud., i. 491.

micromeria, Gray, i. 499.

vnillefoliata, Fisch. & Mey.,
i. 498.

minima. Gray, i. 494.

minutiflora, Benth., i. 499.

multieaulis, Benth., i. 497.

nudieaulis, Gray, i. 492.

Nuttallii, Gray, i. 492.

Parryse, Gray, ii. 465.

pharnaccoidcs. Hook., i. 489.

polycladon, Torr., i. 496.

pulchella, Dougl., i. 496.

pumila, Nutt., i. 496.

pungeus, Benth., i. 493.

pungens, HotJc., i. 493.

pusilla, Benth., i. 489.

Schottii, Watson, ii. 466.

setosissima. Gray, i. 494, ii.

465.

sinuata, Dougl., i. 498.

squarrosa. Hook. & Am., i.

493.

stricta, Liebm., i. 498.

subnuda, Torr. , i. 497.

tenella, Benth., i. 491.

tenuiflora, Benth., i. 498.

teniiijlora, ii. 466.

tricolor, Benth., i. 498.

trifida, Benth., i. 496.

virgata, Steud., i. 495.

viscidula. Gray, i. 494.

Watsoni, Gray, i. 492.

Ginger, Wild, ii. 101.

Ginger Pine, ii. 115.

Githopsis, Nutt., i. 446.

calycina, Benth., i. 446.

pulchella, Vatke, i. 446.

specularioides, Nutt., i. 446,

ii. 460.

Glandularia hipimiatijida,

Nutt., i. 609.

Glasswort, ii. 57.

Glaux, Linn., i. 469.

maritima, Linn., i. 469.

Glossoj)etalon, Gray, i. 108.

Nevadense, Gray, i. 108, ii.

439.

spinesceus. Gray, i. 108.

Glyceria, R. Br.,ii. 307.

airaides, Thurb., ii. 308.
angustata, Tliurh., ii. 808.
bulbosa, Bu(-kl., ii. 304.

distans, Reichenb., ii. 308.

festucaeforniis, Reichenb., ii.

308.

fluitans, R. Br., ii. 307.

glumuris, Griseb., ii. 313.
leptostachya, Buckl., ii. 308.
maritima, Reichenb., ii. 308.
Micliaitxii, Kunth, ii. 308.
microtheat, Buckl., ii. 308.
nervata, Trin., ii. 307.

pauciHora, Presl, ii. 908.

Glycosma, Nutt., i. 262.

ambiguum. Gray, i. 262.

Bolanderi, Gray, i, 262, ii.

451.

occidentale, Nutt., i. 262.
Glyphocarpa Baueri, Hanipe,

ii. 400.

Glycyrrhiza, Linn., i. 143.

glutinosa, Nutt., i. 144.
lepidota, Nutt., 1. 143, ii.

442.

Glyptopleura, Eaton, i. 431.

niarginata, Eaton, i. 431.

setulosa, Gray, i. 431.

Gnaphalium, Linn., i. 341.

Californicum, DC., i. 341.

decurrens, Ives, i. 341.

filaginoides, Hook. & Am.,
i. 338.

gossypinuvi, Nutt., i. 342.

luteo-albuni, Linn., i. 341.
hUco-album, Auct., L 341.

margnritaceum, Linn., i. 341.

microcephalum, Nutt., i. 341.
palustre, Nutt., i. 342.

purpureum, Linn., i. 342, ii.

456.

ramosissimum, Nutt., i. 342,
ii. 456.

Sandwicensium, Gaud., 1.341

.

spicatum. Lam., i. 342.

Sprengelii, Hook. & Arn., i.

341.

uliginosimi, Linn., i. 342.

ustuIaMim, Nutt., i. 342.

Vira-vira, Molin., i. 341.

GNETACEJ5, ii. 108.

Goatnut, ii. 67.

Goat'.s-beard Grass, ii. 266.

Goljernadora, i. 592.

Godetia, Spach, i. 228.

albescens, Lindl., i. 229, ii.

448.

amoena, Lilj., i. 230.

biloba, Watson, i. 231.

Bottse, Spach, i. 231.

Cavanillcsii, Spach, i. 230.

epilobioides, Watson, i.

231.

grandiflora, Lindl., i. 229.

hispidula, Watson, i. 231.

lepida, Lindl., i. 229.



508 INDEX OF GENERA AND SPECIES.

Godetia purpurea, Watson, i.

229, ii. 448.

quadrivulnera, Spach, i. 230,

ii. 448.

Romanzovii, Spach, i. 230.

rubicunda, Lindl., i. 231.

tenella, Watson, i. 230, ii.

448.

viminea, Spach, i. 230.

vinosa, Lindl., i. 231.

Willdenowiana, Spach, i.

229.

Williamsoni, Watson, i. 230.

Goldthread, ii. 427.

Goniphocarpus, K. Brown, i.

477.

cordifolius, Benth., i. 477.

purpurascens. Gray, i. 477,

ii. 463.

tomentosus, Gray, i. 477.

Gonolobus, Michx., ii. 464.

hastulatus. Gray, ii. 464.

Goodyera, R. Br., ii. 135.

Menziesii, Lindl., ii. 136.

Gooseberry, i. 480.

Gooseibot, ii. 46.

Gossypium Davidsonii, Kell., i.

82.

herbaceum, Linn., i. 82.

Grama-Grass, ii. 290.

Gramink^, ii. 253.

Grape, i. 105.

Grape Fern, ii. 331.

Arrow, ii. 199.

Grass, Barnyard, ii. 260.

Beard, ii. 270.

Beckmann's, ii. 264.

Bent, ii. 268, 270, 272, 274.

Bermuda, ii. 292.

Blue, ii. 312.

Blue-eyed, ii. 140.

Blue-joint, ii. 324.

Bristly Foxtail, ii. 260.

Brome, ii. 319.

Brown Bent, ii. 274.

Bunch, ii. 284, 310, 318, 324
California Prairie, ii. 322.

Canary, ii. 264, 265.

Cat's Tail, ii. 262.

China, ii. 63.

Cocks])ur, ii. 261.

Cord, ii. 289.

Cotton, ii. 219.

Couch, ii. 324.

Crab, ii. 258.

Creeping Bent, ii. 272.

Cut, ii. 262.

Darnel, ii. 323.

Desert, ii. 300.

Ditch, ii. 193.

Dog's-Tooth, ii. 291.

Drop-seed, ii. 268, 277.
Eel, ii. 191.

Esparto, ii. 284.

Feather, ii. 284.

Fesciie, ii. 315.

Finger, ii. 258.

Grass, Fiorin, ii. 272.

Fly-away, ii. 274.

Fowl Meadow, ii. 308.

Fox-Tail, ii. 263.

Goat's-beard, ii. 266,

Grama, ii. 290.

Green Meadow, ii. 312.

Hair, ii. 274, 296.

Hare's, ii. 289.

Holy, ii. 265.

Hungarian, ii. 260.

Italian Ray, ii. 323.

June, ii. 312.

Kentucky Blue, ii. 312.

Lagoon, ii. 324.

Large-leaved Vanilla, ii. 265.

Lyme, ii. 325.

Manna, ii. 307.

Marsh Bent, ii. 272.

Meadow, ii. 308, 311, 312,

313.

Meadow Soft, ii. 299.

Melic, ii. 302. .

Nit, ii. 275.

Oat, ii. 298.

Old-Witch, ii. 258.

Orchard, ii. 301.

Panic, ii. 258.

Quack, ii. 324.

Quaking, ii. 315.

Quitch, ii. 324.

Ray, ii. 323.

Reed, Wood, ii. 276.

Reed Bent, ii-. 278.

Reed Canary, ii. 265.

Rescue, ii. 322.

Ribbon, ii. 265.

Rough Meadow, ii. 313.

Rush, ii. 267.

Saw, ii. 224.

Sheath-flowering, ii. 267.

Slender, ii. 292.

Soft, ii. 299.

Spear, ii. 312.

Spike, ii. 305.

Striped, ii. 265.

Sweet Vernal, ii. 266.

Triple-awned, ii. 288.

Vanilla, Large-leaved, ii. 265.

Velvet, ii. 298.

Vernal, Sweet, ii. 266.

White, ii. 262.

White Bent, ii. 272.

Wild-Oat, ii. 294.

Witch, Old, ii. 258.

Wood, Reed, ii. 276.

Grass-of- Parnassus, i. 201.

Grass- wrack, ii. 191.

Gratiola, Linn., i. 570.

ebracteata, Benth., i. 570.

Virginiana, Linn., i. 570.

Grayia, Hook. & Am., ii. 56.

Brandegei, Gray, ii. 56.

polygaloides. Hook. & Am.,
ii. 56.

spinoscc, Moq., ii. 56:

Grease Wood, ii, 44, 59.

Greek Valerian, i. 499.

Green Briar, ii. 186.

Green ileadow-Grass, ii. 312.
Grimmia, Ehrh., ii. 377.

ancistrodes, Mont., ii. 379.
apocarpa, Hedw., ii. 377.
atrovirens. Smith, ii. 369.

Californica, Sulliv., ii. 379.
Californica, ii. 379.

calyptrata, Hook., ii. 380.
conferta. Funk, ii. 377.

contorta, Schimp., ii. 378.
elongata, Kaulf., ii. 380.

hamulosa, Lesq., ii. 379.

inciirva, ii. 378.

Jamesii, Austin, ii. 378.

leucophaea, Grev., ii. 378.

montana, Bruch k Schimp.,
ii. 380.

Muhlenbeckii, Schimp., ii,

378.

Nevii, Muell., ii. 381.

orbicularis, ii. 378.

ovata, Web. & Mohr., ii,

379.

patens, Bruch & Schimp., ii.

380.

pulvinata. Smith, ii. 378.

Scouleri, Muell., ii. 377.

trichophylla, Grev., ii. 378.

Grindelia, Willd., i. 303.

cuneifolia, Nutt., i. 304.

discoidea, Nutt., i. 304.

glutinosa, Dunal, i. 303.

hirsutula. Hook. & Arn., i.

303.

humilis. Hook. & Arn., i,

304.

integrifolia, DC, i. 304.

lati/olia, Kell., i. 304.

nana, Nutt., i, 304,

robusta, Nutt, i. 304,

rubricaulis, DC., i. 303.

stricta, DC, i. 304.

Gromwell, i. 522.

Grossularia, Dill., i. 204.

Ground Cherry, i. 540.

Ivy, i. 590.

Groundsel, i. 410.

Gruvclia, A. DC, ii. 470.

pusilla, A. DC, ii. 470.

Guembelia calyptrata, Muell.,

ii. 380.

Gum Plant, i. 303.

Gussonia cyperoides, Presl, ii.

223.

Gutierrezia, Lag., i. 302.

Califorvica, Torr. & Gray, i,

302.

divnricata, Torr. k Gray, i.

302.

Euthamia;, Torr. & Gray, i.

302.

linearifolia. Lag., i. 302.

microcephala. Gray, i. 302.

viicrophylla, Dur. k Hilg., i.

302,
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Gymnadcnia, R. Br., ii. 133.

longispica, Durand, ii. 134.

Gymnandra rubra, Hook., i.

571.

Gymnogramme, Desv., ii. 335.

triangulare, Kanlf., ii. 335.

Gymno.speum^, ii. 108.

Gyninostichum, Schreb., ii. 327.

Califoruicum, Bolander, ii.

327.

Gymnostillingia, Miiell., ii. 71.

Gymnostomum, Hedw., ii. 360.

calcareum, Nees & Honisch.,
ii. 360.

curvirostnira, Hedw., ii. 360.

Heimii, Hedw., ii. 361.

Lapponicum, Hedw., ii. 376.

minutulum, Schwaegr., ii.

361.

ovatum, Hedw., ii. 361.

pyriforme, Hedw., ii. 387.

truncatum, Hedw., ii. 361.

Habenaria, Willd., ii. 133.

Coopeii, Watson, ii. 135.

dilaiata, ii. 134.

elegans, Bolander, ii. 133.

flagellans, Watson, ii. 484.

foslida, Watson, ii. 134.

gracilis, Watson, ii. 135.

hyperborea, R. Br., ii. 134.

leneostachys, Watson, ii. 134.

pedicellata, Watson, ii. 134.

Schischmareffiuim, Cham., ii.

134.

sparsiflora, Watson, ii. 134.

Thurberi, Gray, ii. 134.

Unalaschensis, Watson, ii.

133.

Hackberry, ii. 63.

Hair-Grass, ii. 274, 296.

Halenia deflexa, Giiseb., i. 478.

Halorage^, i. 214.

Halostaxkys occidentalis, Wat-
son, ii. 58.

Haplopappus, Benth. & Hook.,
i. 310.

Hare's Grass, ii. 289.

Harpcecmpiis, Nutt., i. 358.

exiguus, Gray, i. 360.

madarioides, Nutt., i. 360.

viadarioidxs, Dur., i. 361.

Harpagonella, Gmy, i. 531.

Palineri, Gray, i. 532, ii. 470.

Harpidium, Sehinip., ii. 418.

Hartmnnnia, DC, i. 361.

ciliata, DC., i. 370.

corymbosa, DC, i. 362.

fasciculala, DC, i. 362.

glomerata, Nntt., i. 362.

puvgens, Hook. & Arn., i. 363.

Hastingsia, Watson, ii. 159.

alba, Watson, ii. 159.

Hawkweed, i. 440.

Hazelnut, ii. 100.

Hedcoma purpurea, Kell., i.

595.

Hedeoma serinjlloides, Torr., i.

598.

Hedge Hyssop, i. 570.

Mustard, i. 40.

Nettle, i. 605.

Hedgehog-Grass, ii. 261.

Hedwigia, Ehrh., ii. 375.

ciliata, Ehrh., ii. 375.

pilifcra. Mitt., ii. 376.

Heleniuni, Linn., i. 392.

autumnale, Linn., i. 393.

Bigelovii, Gray, i. 393.

Bolanderi, Gray, i. 392.

Hoopesii, Gray, i. 392.

laciniatum. Gray, i. 393.

lanatum, Spreng., i. 381.

Mexicanum, Torn, i. 393.

puberulura, DC, i. 393.

Hellebore, False, ii. 182.

Helianthella, Torr. & Gray, i.

352.

Californica, Gray, 1. 352.

lanceolata, Torr. & Gray, i.

352.

muUicaulis, Eaton, i. 352.

Parryi, Gray, i. 352.

uniflora, Ton-. & Gray, i. 352.

Helianthenum, Toum., i. 54.

scopariuni, Nutt., i. 54.

Helianthus, Linn., i. 352.

annuus, Linn., i. 353.

Bolanderi, Gray, i. 353.

Califomicus, DC., i. 353.

exilis. Gray, i. 353, ii. 456.

giganteus, Kell., i. 354.

gracilentus, Gray, i. 616.

Hookerianus, DC., i. 350.

lenticularis. Dough, i. 353.

longifolius. Hook., i. 350.

Nuttallii, Torr. & Gray, i.

354.

petiolaris, Nutt., i. 353.

tephrodes, Gray, i. 354.

Heliopsis balsamm-hiza. Hook.,

1. 348.

terebinthacea. Hook., i. 348.

Heliotrope, i. 521.

Heliotropiuni, Touni., i. 521.

convolvulaceum. Gray, i. 521

Carassavicum, Linn.,i. 521.

Indicum, Linn., i. 521.

inundatuni, Swartz, i. 521.

Peruvianum, Linn., i. 521.

Helogyiie, Benth., i. 299.

fasciculala, Benth., i. 299.

Helosn'adium Califor^iicum,

Hook. & Arn., i. 260.

lepto}ihyUuin, Hook. & Am.,
i. 259.

Helonuts paniculatus, Nutt., ii.

184.

tenau:, Pursh, ii. 185.

Heniicarpha, Nees, ii. 220.

occidentalis. Gray, ii. 220.

subsquarrosa, Nees, ii. 220.

Hemijdilium, Gray, i. 427.

Bigelovii, Gray, i. 428.

Hemiptilium Sckottii, Gray, i.

428.

Hemitomes congestum, Gray, i.

464.

Hemizonella, Gray, i. 360, ii.

457.

Durandi, Gray, i. 360.

minima. Gray, i. 361, ii. 457.

parvula. Gray, i. 360.

Hemizonia, DC, i. 361.

angustifolia, DC, i. 362.

angustifolia, Benth., i. 362.

angustifolia, Durand, i. 365.

balsamifera, Kell., i. 362.

congesta, DC, i. 364.

corymbosa, Torr. & Gray, i.

362.

decumbens, Nutt., i. 362.

Douglasii, Gray, i. 366.

Durandi, Gray, i. 361.

fasciculata, Torr. & Gray, i.

362.

filipes. Hook. & Am., i. 367.

Fitchii, Gray, i. 363.

floribunda, Gray, i. 616.

Fremonti, Gray, 1. 365, ii.

457.

frutescens, Gray, i. 361.

luzulsefolia, DC, i. 364.

macradenia, DC, i. 363.

macrocephala, Nutt., i. 362.

minima. Gray, i. 361.

mollis. Gray, i. 365, ii. 457.

viulticaulis. Hook. & Arn.,

i. 362.

multiglandulosa. Gray, i. 366.

parvula. Gray, i. 360.

pauciflora. Gray, i. 365.

plumosa. Gray, i. 366, ii. 457.

pungen.s, Torr. & Gray, i. 363.

ramosissima, Benth., i. 362.

rudis, Benth., i. 364.

sericea. Hook, k Arn., i. 364.

tenella. Gray, i. 364.

truncata. Gray, i. 365.

virgata, Gray, i. 363.

Wheeleri, Gray, i. 617.

Hemlock Spruce, ii. 120.

Hemp, ii. 63.

HemjvNettle, i. 590.

Heracleum, Linn., i. 271.

lanatum, Miclix., i. 271.

Herdsgrass, ii. 263, 272.

Hei-midium, Watson, ii. 6.

alipes, Watson, ii. 6.

Herjx'stis, Gaeitn. f., ii. 474.

pilosa, Benth., i. 569.

TOtundifolia, Pui"sh, ii. 474.

Hesi)erelaea Palmeri, Gray, i.

471.

Hesperis Meiiziesii, Hook., i. 35.

Hespcrocallis, Gray, ii. 158.

undulata, Graj', ii. 158.

Hes])erochiron, Watson, i. 516.

Californicus, Watson, i. 516,
ii. 468.

latifoliiis, Kell., i. 516.
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Hesperochiron puniilus, Porter,

i. 517.

Hesperocnide, Torr., ii. 64.

teiiella, Torn, ii. 63.

Hesperoscordium maritimum,
Torr., ii. 152.

Hesperoseordum, Lindl., ii. 152.

hyaciiithinum, Lindl., ii. 156.

lacteum, Liudl., ii. 156.

Lewisii, Hook., ii. 156.

Hesperoyucca, Eiigelm., ii. 164.

Heteranthera graminea, Vahl.,

ii. 187.

Heterocodon, Nutt., i. 447.

miniinum, Kellogg, Ii. 444.

rariflorum, Nutt., i. 447.

Heterogaura, Rothrock, i. 234.

Calit'ornica, Kotlir., i. 234.

Heteromeles, Rcemer, i. 188.

arbutifolia, Rcemer, i. 188, ii.

444.

Heterospermum Xanti, Gray, i.

357.

Hetcrostachys, Ung.-Sternb., ii.

58.

Heterostylus, Hook., ii. 193.

graiiiiiieus, Hook., ii. 193.

Heterotheca, Cass., i. 308.

floribuiula, Gray, i. 308.

graiiditlora, Nutt., i. 308.

Heuchera, Linn., i. 200.

Barharossa, Presl, i. 201.

cylindiica, Dougl., i. 201.

glabra, Willd., i. 201.

hirliflora, Torr. & Gray, i.

201.

hispida, Hook. & Am., i. 201.

longipetala, M09., i. 199.

Mcnziesii, Hook., i. 197.

mierantha, Dougl., i. 201.

pilosissima, Fisch. & Mey.,

i. 201, ii. 445.

rubescens, Torr., i. 200.

Heyderia, Koch, ii. 116.

deciirreits, Koch, li. 116.

Hibiscus, Linn., i. 87.

Californicus, Kell., i. 87, ii.

437.

denudatus, Benth., i. 88.

Moscheutos, Torr., i. 88.

Hickory Nut, ii. 100.

Hideondo, i. 92.

Hieraciuni, Tourn., i. 440.

albitloruni. Hook., i. 440.

argidum, Nutt., i. 441.

Bolanderi, Gray, i. 440.

Breweri, Gray, i. 440.

Californicum, DC., i. 434.

gracile. Hook., i. 441.

Scouleri, Hook., i. 440.

tiiste, Willd, i. 441.

Hierochloe, Gmel., ii. 265.

borealis, ii. 265.

macrophylla, Thurb., ii. 265.

Hippuris, Linn., i. 215.

vulgaris, Linn., i. 215.

Hofuieisteria, "W'alp., i. 298.

Hofmeisteria fasciculata, Walp.

,

299.

pluriseta, Gray, i. 299.

Hog's Potato, ii. 183.

Iloitzia squarrosa, Esehsach., i.

493.

Holcus, Linn., ii. 298.

lanatus, Linn., ii. 299.

mollis, Linn., iL 299.

HoUisteria, Watson, ii. 481,

lanata, Watson, ii. 482.

Holodiscus, Maxim., ii. 443.

discolor, Maxim., ii. 443.

Hologymne glabrata, Bartl., i.

384.

Holy Grass, ii. 265.

Homalobiisdispar, Nutt.,i. 153.

multiflonis, Torr. & Gray, i.

153.

muUiJioncs, Torr., i. 153.

nigrescens, Nutt., i. 153.

Hmnopappus paniculatus,

Nutt., i. 312.

racemosa, Nutt., ii. 454.

Honey Mesquit, i. 163.

Honeysuckle, i. 280.

Uookera, Salisb., ii. 152.

pulchella, Salisb., ii. 154.

Hookeria, Smith, ii. 406.

acutifolia. Hook., ii. 406.

anomala, Muell., ii. 406.

lucens. Smith, ii. 406.

splachnoidcs, Schleich., ii.

386.

Hop, li. 63.

Hop-tree, i. 97.

Hordeum, Linn., ii. 325.

jubatum, Linn., ii. 325.

inurinum, Linn., ii. 325.

nodosum, Linn., ii. 325.

pratense, Hudson, ii. 325.

pusilliim, Nutt., li. 325.

secaliniim, Trin., ii. 325.

Horehound, i. 604.

Horkelia, Cham. & Schlecht.,

i. 181.

Bolanderi, Graj', i. 182.

Californica,Cham.&Schlecht.,

L 181.

capitata, Lindl., i. 181.

capitaUi, Regel., i. 181.

congesta. Hook., i. 181, ii.

444.

cmigesta, Newb., i. 182.

cuiieata, Lindl., i. 181.

fusca, Lindl., L 181.

Gordoni, Hook., i. 183.

multifoliolata, Torr., i. 183.

parvijtora, Nutt., i. 181.

purpuraseens, Watson, i. 182,

ii. 444.

tenuiloba, Gray, i. 182, ii.

444.

Tilingi, Regel, i. 182.

tridentata, Torr., i. 182.

Hornbeam, ii. 100. ,

Horned Pondweed, ii. 193.

Horse-chestnut, i. 106.

Horse-radish, i. 43.

Horse-Tail, ii. 329.

Hosackia, Dougl., i. 133.

argeiUea, Kell., i. 138.

argophylla. Gray, i. 138.

halsamifera, Kell., i. 135.

bieolor, Dougl., i. 135, ii. 441,

brachycarpa, Benth., i. 137.

crassitolia, Benth., i. 135.

crassifolia, Nutt., i. 137.

cytisoides, Benth., i. 138.

decumbens, Benth., i. 138.

decumbens, Hook, & Arn., 1.

138.

data, Nutt, i. 137.

Jioribunda, Nutt., i. 137.

glabra, Torr., i. 137.

gracilis, Benth., i. 135.

grandiHora, Benth., i. 136, ii.

441.

Heermanni, Dur. & Hilg., i.

139.

Heermanni, Anders., i. 138.

incana, Torr., i. 134, ii. 441.

juncea, Benth., L 138.

lathyroides, Dur. & Hilg., 1,

135.

macrophylla, Kell., i. 135.

maritima, Nutt., i. 136.

mierantha, Nutt., i. 138, iL

441.

viicrophylla, Nutt., i. 136.

mollis, Nutt., i. 137.

nudijlora, Nutt., i. 136,

oblongifolia, Benth., i. 135.

ochroleuca, Nutt., i. 136.

parviflora, Benth., i. 136.

pilosa, Nutt., i. 137.

p/atycarpa, Nutt., i. 135.

prostrata, Nutt., i. 138.

puberula, Benth., i. 136.

Purshiana, Benth., i. 137.

rigida, Bentli., i. 136, ii. 441.

rubella, Nutt., 1. 136.

scoparia, Nutt., i. 137.

sericea, Benth., i. 138.

stipularis, Benth., i. 134.

stolonifera, Lindl., i. 135.

strigosa, Nutt., i. 136, ii. 441.

subpinnata, Torr. & Gray, i.

137, iL 441.

toinentosa. Hook. & Am , i.

13 J.

Torreyi, Gray, i. 135.

Wrightii, Gray, i. 136.

Hound's-tongue, i. 530.

Houttrnpiia Califomica, Benth.

& Hook. ii. 483.

Hugelia, Benth., i. 495.

densifolia, Benth., i. 495.

elongnta, Benth., i. 495.

hdea, Benth., i. 495, ii. 466.

virgata, Benth., i. 495.

Hulsea, Torr. & Gray, i. 385.

algida, Gray, 386.

brevifolia, Giay, i. 386.
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Califomica, Torr. & Gray, i.

386.

heteiochronia, Gray, i. 386,

ii. 457.

nana, Gray, i. 386, ii. 457.

Pan-yi, Gray, ii. 457.

vestita, Gray, i. 387, ii. 457.

Huinulus Lupulus, Linn., ii. 63.

Hutchi'/isia calydim, Desv., i.

42.

HYDROCHARIDACE.E, ii. 129.

Hydrocotyle, Tourn., i. 254.

prolifera, Kell., i. 254.

ranunculoides, Linn, f., 1.

254, ii. 451.

vulgaris, Cham. & Schleeh.,

\. 254.

Hydkoi'hyli-acej:, i. 501.

Hj'drophylluin, Tourn., i. 502.

capitatuiu, Dougl., i. 502.

ciipitatum, Torr., i. 503.

liiieare, Piirsh, i. 510.

macrophylluiii, Watson, i.

503.

occidentale. Gray, i. 503.

Virginicum, Linn., i. 502.

Hylocmnium loreum, Schimp.,
ii. 421.

splendens, Schimp., ii. 420.

triquctrum, Schimp., ii. 420.

Hymenoclea, Torr. & Gray, i.

343.

monogyra, Torr. & Gray, L
344.

Salsola, Torr. & Gray, i. 344.

Hymenonema glaucum, Hook.,
i. 425.

laciniatitm. Hook., i. 424.

Hymenopappus, L'Her., i. 617.

Doiujlasii, Hook., i. 391.

luteus, Nutt., i. 617.

Kevadensis, KeU., i. 391.

Hymenoxys, ToiT. k Gray, i.

378.

Califomica, Hook., ii 378.

calva, Torr. & Gray, i. 378.

miitica, Torr. & Gray, i. 378.

HypericacEjK, i. 80.

Hypericum, Linn., i. 81.

anagalloides, Cham. &
Schlecht., i. 81.

hrdcteatum, Kell., i. 81.

concinmim, Benth., i. 81, ii.

436.

formosum, HBK., i. 81.

Scouleri, Hook , i. 81.

Hypnum, Dill., ii. 410.

acunthoTieuron, Schwa?gr., ii.

397.

acuticuspis. Mitt., ii. 414.

aduncum, Hedw., ii. 418.

aggregatum, Mitt., ii. 414.

Alleghaniense, Muell., ii. 416.

arcticum, Sommerf., ii. 420.

arenariuni, Lesq., ii. 412.

asperrimum, Mitt., ii. 413.

Bigelovii, Sulliv., ii. 416.

Hypnum Blandowii, Web. &
Mohr., ii. 411.

blanduin, Hook., ii. 415.

Bolanderi, Lesq., ii. 413.

Brewerianum, Lesq., ii. 414.

Breweriunum, ii. 414.

csespitosuni, Wils., ii. 414.

Calil'oniicum, Lesq., ii. 415.

calyptratum, Sulliv., ii. 410.

circinale. Hook., ii. 420.

collinum, Schleich., ii. 412.

colpophyllum, Sulliv., ii.

416.

coirimutatum, Hedw., ii. 419.

compaetum, Muell., ii. 417.

compressulum, Muell., ii.414.

contexlum, Hedw., ii. 418.

crispifolium, Hook., ii. 410.

declivum, Mitt., ii. 413.

denticulatum, Linn., ii. 416.

elegaiis, Hook., ii. 417.

eugyrium, Schimp., ii. 420.

exannulatum, Guemb., ii.

418.

fertile, Sendt, ii, 419.

filicinum, Linn., ii. 419.

Huitans, Linn., ii. 419.

Hillebrandi, Lesq., ii. 413.

illecebrum, Schwaegr., ii. 414.

laetum, Bridel, ii. 412.

laxifolium, Schwfegr., ii.

410.

leucocladulum, Muell., ii.

414.

leuconeurum, Sulliv. & Lesq.,

ii. 411.

loreum, Dill., ii. 421.

lutescens, Huds., ii. 411.

megaptilum, Sulliv., ii. 412.

myosuroides, Linn., ii. 414.

inyosuroides, ii. 414.

neckeroides. Mitt., ii. 416.

Nevadense, Lesq., ii. 412.

noterophilum, Sulliv., ii. 418.

Nuttallii, Wils., ii. 411.

ochraceum, Turner, ii. 420.

Oreganum, Sulliv., ii. 416.

orthocladon, Beauv., ii. 418.

pinnatifidum, Sulliv. k Lesq.,

iL 412.

plumi/er, Mitt., ii. 420.

populeum, Hedw., ii. 413.

pseudosericeum, Muell., ii.

412.

pulchellum, Dicks., ii. 417.

pulchelhim, Hedw., ii. 415.

radicnle, Beauv., ii. 418.

ramulo.tum, Hanipe, ii. 410.

riparioidcs, Hedw., ii. 415.

ripariuni, Linn., ii. 418.

robustura, Hook., ii. 417.

Roya;, Austin, ii. 415.

Tiiscifolium, Necker, ii. 415.

rusciforme, Weiss, ii. 415.

rutabulum, Linn., ii. 413.

salebrosuni, Hotfm., ii. 413.

Scquoii'l, Mue'.l., ii. 420.

Hypnum serpens, Linn., ii. 418.

spinulosum, Hedw., ii. 418.

s])lendens, Hedw., ii. 420.

Stokesii, Turner, ii. 415.

stoloniferum, Hook., ii. 414.

strigosum, Hottm., ii. 415.

subiniponens, Lesq., ii. 419.

sylvaticum, Linn., ii. 417.

trichophorum, Spruce, ii. 417.

triiiuetrura, Linn., ii. 420.

turtaceum, Lindb., ii. 417.

uncinatum, Hedw., ii. 419.

undulatum, Linn., ii. 417.
vaUiwtn, ii. 413.

Whippleanum, Sulliv.,' ii.

410.

Hypochaeris, Linn., i. 430.
glabra, Linn., i. 430.

Hypop-itys, Dill., L 463.

Hvptis, Jacq., i. 591.

albida, HBK., i. 591.

Emoryi, Torn, i. 591.

lanata, Torr., i. 591.

laniflora, Benth., i. 591.

polystachya, HBK., i. 591.

tephrodes. Gray, i. 591.

Hyssop, i. 590.

Hyssopus officinalis, Linn., i.

590.

Idria columnaris, KeU., i. 79.

Ilex Myrsinites, Pui-sh, i. 99.

Ii.lecebracejE, i. 72.

Ilysanthes, Kaf., i. 570.

gratioloides, Benth., i. 571. .

Impatiens, Linn., i. 93.

Balsamina, Linn., i. 93.

lulva, Nutt., i. 93.

pallida, Nutt., i. 93.

Indian Hemp., i. 473.

Pipe, i. 462.

Infantea Chilen.fis, Gay, i. 385.

Ipomcea, Linn., ii. 470.

Nil, Meissn., i. 533.

purjiurea. Lam., i. 533, ii.

470.

saqittifolia. Hook. & Ai-n., i.

534.

Ipomopsis elegans, Lindl., i. 496.

inconspicica, Smith, i. 498.

IRIDACE.E, ii. 138.

Iris, Tourn., ii. 139.

Beechcyana, Herb., ii. 139.

Douglasiana, Herb., ii. 139.

Hartwegi, Baktr, ii. 139.

longipetala. Herb., ii. 140,

484.

macrosiphon, Torr., ii. 139,

484.

Missouriensis, Nutt., ii. 140.

tenax, Dougl., ii. 140.

Tolmieana, Herb., ii. 140.

Ironwood, i. 157, ii. 100.

Ischaemum, Linn., ii. 261.

leersioides, Munro, ii. 262.

Isoetes, Linn., ii. 350.

Bolanderi, Engeliii., ii. 350.
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Isoetes Nuttallii, Al. Br., ii. 351.

pygmsea, Engelm., ii. 351.

Isolepis, ii. 217.

carinata, Hook. & Arn., ii.

217.

koilolepis, Steud., ii. 217.

leplocauHs, Torr., ii. 217.

riparia, R. Br., ii. 217.

Isomeris, Nutt., i. 50.

arborea, Nutt., i. 50.

Isopappus, Nutt., i. 310.

Isopyrum, Linn., i. 9.

Clarkii, Kellogg, ii. 427.

Hallii, Gray, ii. 427.

occidentale, Hook. & Arn.,

i. 9.

stipitatum, Gray, ii. 427.

Isothecium myosuroides,

Brid., ii. 414.

Italian Ray-Grass, ii. 323.

Iva, Linn., i. 343.

axillaris, Pursh, i. 343.

Hayesiana, Gray, i. 615.

Ivesia, Torr. & Gray, i. 182.

Baileyi, Watson, i. 184.

depauperata. Gray, i. 184.

Gordoni, Torr. & Gray, i. 183.

gracilis, Torr. & Gray, i. 184.

Kingii, Watson, i. 184.

lycopodioides, Gray, i. 183.

Mnirii, Gray, i. 183.

Pickeringii, Torr.,,i. 182.

jnjgnuea. Gray, i. 183.

santalinoides, Gray, i. 183.

tridcntata, Gray, i. 182.

unguiculata. Gray, i. 183, ii.

444.

Webberi, Gray, i. 183.

Jacobinia Cali/omica, Nees, i.

589.

Jamesia pauciflora, Nees, i. 428.

Jauniea, Pers., i. 371.

carnosa. Gray, i. 372.

Jerusalem Oak, ii. 47.

Jewel-weed, i. 93.

Judas-tree, i. 160.

JUGLANDACE^, ii. 92.

Juglans, Linn., ii. 92.

Californica, Watson, ii. 93.

nipestris, Engelm., ii. 93.

rupestris, Torr., ii. 93.

JuncacEjE, ii. 201.

Juncellus, ii. 214.

Juncus, Linn., ii. 203.

acuDiinalus, ii. 209.

acutus. Lam., ii. 205.

acnhis, ii. 204.

Balticus, Deth., ii. 205.
BaUicus, Bentli. , ii. 205.

Bolanderi, Engelm., ii. 208.
Breweri, Engelm., ii. 205.

bufbnius, Linn., ii. 206.

clilorocephalus, Engelm., ii.

210.

communis, Meyer, ii. 206.

compressus, HBK., ii. 205.

Juncus Cooperi, Engelm., ii.

205.

Drummondii, Meyer, ii. 206.

dubius, Engelm., ii. 209.

effusus, Linn., ii. 206.

falcatus, Meyer, ii. 207.

Leseurii, Bolander, ii. 205.

longistylis. Torn, ii. 208.

Menziesii, R. Br., ii. 207.

Mertensianus, Meyer, ii. 210.

Nevadensis, Watson, ii. 209.

nodosus, Linn., ii. 208.

obtusatus, Engelm., ii. 208.

oxymeris, Engelm., ii. 209.

Parry i, Engelm., ii. 206.

patens, Meyer, ii. 206.

phieocephalus, Engelm., ii.

209.

pidtis, Philippi, ii. 205.

robustus, Watson, iL 204.

soginoidcs, Engelm., ii. 207.

supiniformis, Engelm., ii. 208.

tenuis, Willd., ii. 207.

triformis, Engelm., ii. 207.

xiphioides, Meyer, ii. 209.

June-Grass, ii. 312.

Juneberry, i. 189.

Juniper, ii. 112.

Juniperus, Linn., ii. 112.

andina, Nutt., ii. 113.

Califoniica, Cam, ii. 113.

Cerrosianus, Kellogg, ii. 113.

communis, Linn., ii. 113.

occidentalis, Hook., ii. 113.

occidentalis, ii. 113.

Jussifea, Linn., i.. 217.

repens, Linn., i. 217.

Kalhtramia grandijlora, Toit.,

{. 91.

maxima, Torr. & Gray, i.

91.

Kalmia, Linn., i. 456.

glauca, Linn., i. 457.

Karwinskia, Zucc, i. 100.

Humboldtiana, Zucc, i. 100.

Kelloggia, Torr., i. 282.

galioides, Torr., i. 282, ii. 452.

Kentrophyla, Nutt., i. 156.

Kentucky Blue-Grass, ii. 312.

Kinnikinick, i. 453.

Knotweed, ii. 10.

Kochia, Roth, ii. 45.

Americana, Watson, ii. 45.

prostrata, ii. 45.

Kceleria, Pers., ii. 301.

cristata, Pers., ii. 301.

nitida, Nutt., ii. 302.

truncata, Tonr., ii. 302.

Krameria, Linn., i. 59.

canescens, Gray, i. 60.

lanceolata, Torr., i. 60.

parvifolia, Benth., i. 60.

Krynitzkia, Fisch. & Mey., i.

527.

leiocrirpa, Fisch. & Mey., i.

528.

Kymnpkurn lietcrophylla,

Nutt., i. 439.

LABIATiE, i. 589.

Labrador Tea, i. 458.

Lace-Fern, ii. 338.

Lace-Pod, i. 49.

Lachnostoma, HBK., i. 620.

hastulatum, Gray, i. 620, IL

464.

Lactuca, Tourn., i. 442.

Canadensis, Linn., i. 619.

integrifolia, Nutt., i. 442.

leucophiea, Sibth. , i. 442.

pulchella, DC, i. 442.

Ladies' Tresses, ii. 135.

Ijady-Fern, ii. 344.

Lady's Mantle, i. 185.

Lady's Slipjier, ii. 137.

Lagoon-Grass, ii. 324.

Lagophylla, Nutt., i. 367.

dichotoma, Benth., i. 367.

filipes. Gray, i. 367.

minima, Kell., i. 367.

ramosissima, Nutt., i. 367.

LagoUiMmnus, Nutt., i. 407.

atnbiguus, Nutt., i. 407.

microphyllus, Nutt., i. 407.

Lamarckia, Moench, ii. 299.

aurea, Moench, ii. 299.

Lamb's Quarters, ii. 46.

Lamiurn amplexicaule, Linn.,

i. 590.

Laphamia, Gray, i. 396.

Larch, Western, ii. 112.

Larix, Mill., ii. 112.

Lyallii, Parlat., ii. 112.

occidentalis, Nutt., ii. 112.

Larkspur, i. 10.

Larrea, Cav., i. 92.

Mexicana, Moric, i. 92.

La-starriaea, Remy, ii. 39.

Chilensis, Remy, ii. 39.

La.sthenia, Cass., i. 384.

amhigua, Gray, i. 382.

Californica, Lindl., i. 384.

glaberrima, DC, i. 384.

glabrata, Lindl., i. 384, ii.

457.

Lastrcea arguta. Brack., ii. 346.

Lathyrus, Linn., i. 158.

albus, Watson, ii. 442.

Califomicns, Dougl., i. 158.

decnphyllus. Hook., i. 159.

dccaphyllus. Hook. & Arn.,

i. 159.

dUsitifolius, Nutt, i. 158.

Lnnszxvertii, Kell., i. 159.

linearis, Nutt., i. 158.

littoralis, Endl., i. 160.

uiaritinius, Bigel., i. 158.

viaritirnus, Toit., i. 159.

myrtifolius, Muhl., i. 159.

Nevadensis, Watson, i. 160,

ii. 442.

ochroleucus, Torr., i. 159.

oruatus, Nutt,, i. 160.
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Lathyrus paluster, Linn., i. 159.

pol3'inorphus, Nutt., i. 160.

poh'phyllus, Xutt., i. 158.

puhcscens, Nutt., i. 159.

sjjlendens, Kellogg, ii. 442.

stridus, Nutt., i. 159.

sulphureus, Brewer, i. 159.

Torreyi, Giaj-, i. 160.

veuosus, Muhl., i. 159.

ve^iosiis, Torr. & Gray, i. 159.

venosus, Toit., i. 159, 160.

Tsstitus, Nutt., i. 159, ii.

442.

villosus, Torr., i. 160.

Laurace^, ii. 60.

Laurel, i. 356, California, ii. 61.

Laurentia, Mich., i. 443.

earnosula, Benth., i. 444.

Laurocerasus, i. 168.

Lavatera, Linn., i. 82.

assurgentifolia, Kell.,i. 83, ii.

437.

insularis, Watson, ii. 437.

occidentalis, Watson, i. 83.

venosa, Watson, ii. 4^7.

Layia, Hook. & Arn., i. 368.

calliglossa, Gray, i. 370.

camosa, Torr. & Gray, i. 369.

chrvsanthenioides, Gray, i.

370.

Douglasii, Hook. & Am., i.

370.

elegans, Torr. & Gray, i. 369.

Freinontii, Gray, i. 370.

gaillardioicles. Hook. & Am.,
i. 369.

glandulosa, Hook. & Am., i.

368.

heterotricha. Hook. & Am.,
i. 368.

hieracioides, Hook. & Am.,
i. 369.

Neo-Mexicana, Gray, i. 368.

pentachaeta, Gray, i. 369.

platyglossa. Gray, i. 370.

Leatherwood, ii. 61.

Ledum, Linn., i. 458.

glandulosmn, Nutt., i. 459.

palustre, Linn., i. 459.

Leek, ii. 146.

Leersia, Soland., ii. 262.

oryzoides, Swartz, ii. 262.

Leersia ciliata, Hedw., ii. 386.

Leguminos^, i. 111.

Leninionia, Gray, ii. 468.

Californica, Gray, ii. 468.

Lenina, Linn., ii. 189.

gibba, Linn., ii. 190.

minor, Linn., ii. 190.

paucicostata, Hegelni., ii. 190.

poli/rrhiza, Linn., ii. 190.

T(n~reyi, Austin, ii. 190.

trisnlca, Linn., ii. 189.

Valdiviana, Philippi, ii. 189.

Lemnace^e, ii. 189.

Lena amarilla, i. 15.

J e.nnoa, Llav. k Lex., i. 464.

Lexnoace.*;, i. 464.

LestibulariejE, i. 586.

Lemdodon borcalc, DC, i. 440.

Taraxacum, Linn., i. 439.

Leonurus Cardiaea, Linn., i.

590.

Sibiricus, Linn., i. 590.

Lepidanthus suavcoletis, Nutt.,

i. 401.

Lepidium, Linn., i. 45.

alyssoides. Gray, i. 47.

campestre, Linn., ii. 432.

dictyotum, Gray, i. 45, ii.

432.

Draba, Linn., ii. 432.

flavum, Torr., i. 46.

Fremontii, Watson, i. 47.

intermedium, Gray, i. 47.

lasiocarpum, Nutt., i. 46.

latipes, Hook., i. 45.

leiocarpum, Hook. & Am., i.

46.

Menziesii, DC, i. 46.

niontanum, Nutt., i. 47, ii.

432.

nanura, Watson, ii. 432.

nitidum, Nutt., i. 46, ii. 432.

oxycaryum, Torr. & Gray, i.

46, ii. 432.

Wriglitii, Gray, i. 46.

Lepidonema, Fisch. & Mey., i.

423.

Lepidoslephanus madioides,

Bartl., i. 371.

Lepidotheca, Nutt., i. 401.

Lepigonum, Fries, i. 71.

maerothecum, Fisch. & Mey.,
i. 71, ii. 435.

medium. Fries, i. 71.

Lepitmtui hremfolia, Torr., ii.

307.

Leptanthim graminetis, Michx.,
ii. 187.

Leptarrhena iniindaia, Behr.,

i. 193.

Leptobrynm, Schimi)., ii. 389.

pyriforaie, Schimp., ii. 389.

Leptochloa, Beau v., ii. 292.

faseicularis, Gray, ii. 292.

imbricata, Thurb., ii. 293.

Leptodactylon, Hook. & Am.,
i. 492.

Califomicum, Hook. & Am.,
i. 492.

Leptodmi circinatus, SuUiv., ii.

409.

Leptohipnenium crisiatum,

Hampe, ii. 407.

duplicato-serraium, Hampe,
ii. 407.

Leptoscris, Nutt., i. 432.

smichoides, Nutt., i. 434.

Leptosiphmi, Benth., i. 491.

audrosaceHS, Benth., i. 491.

hicolor, Nutt., i. 491.

densifforus, Benth., i. 491.

grandifiorus, Benth., i. 491.

Leptosiphon luteus, Benth., i.

491.

parviflonis, Benth., i. 491.

parviflorus. Hook, f., i. 491.

Leptosvne, DC, i. 355.

Douglasii, DC, i. 356.

gigantea, Kell., i. 356.

maritiraa. Gray, i. 356, ii.

457.

Newberr)'!, Gray, i. 356.

Stillmani, Gray, i. 356.

Lcplotaniia, Nutt., i. 271.

Californica, Nutt., i. 272.

dissecta, Nutt., i. 271.

multifida, Nutt., i. 271.

Leptotrit'hum, Hamjie, ii. 366.

flexicaule, Hampe, ii. 366.

Schinjperi, Lesq., ii. 366.

Leptui-us, R. Br., ii. 322.

Bolanderi, Thurb., ii. 322.

paniculatus, Nutt., ii. 322.

Leskea, Hedw., ii. 407.

Californica, Hampe, ii. 411.

laxifolia, Hook., ii. 410.

hicctis, Schwaegr., ii. 406.

polycarpa, Ehrh., ii. 406.

piilchella, Hedw., ii. 417.

Lessingia, Cham., i. 306.

Germanorum, Cham., i. 307.

leptoclada. Gray, i. 308.

nana, Gray, i. 307.

ramulosa. Gray, i. 307.

viigata. Gray, i. 308.

Lettuce, i. 422, 442.

Leucanthemu'iii vulgare. Lam.,
i. 401.

Leucocrinum, Nutt., ii. 157.

montanum, Nutt., ii. 157.

Leucoseris, Nutt., i. 432.

Californica, Nutt., i. 434.

saxatilis, Nutt., i. 434.

tamifolia, Nutt., i. 434.

Leucothoe, Don, i. 455.

Davisise, Giay, i. 455, ii. 461.

Lewisia, Pursh, i. 78.

alba, Kell., i. 78.

brachycalyx, Engelm., i. 79.

rediviva, Pureh, i. 78.

Libocedms, Endl., ii. 115.

decuiTens, Torr., ii. 116.

Ligusticuni, Linn., i. 264.

apiifolium, Benth. & Hook.,
i. 264, ii. 451.

scopulorum, Gray, i. 264.
Lilac, i. 102.

Lilfea, HBK., ii. 193.

subulata, HBK., ii. 193.

Liliace^, ii. 143.

Liliorhiza, Kellogg, ii. 168.

lanccolata, Kellogg, ii. 168.

Lilium, Linn., ii. 165.

Bloomerianum, Kellogg, ii.

167.

Califomicum, Lindl., ii. 167.

Canadense , ii. 166, 167.

Columbiauum, Hanson, ii.

167.
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Lilium Hiimboldtii, Roezl &
Leichtl., ii. 167.

lucidum, Kellogg, ii. 167.

maritiinum, Kellogg, ii. 166.

Iiardalinum, Kellogg, ii. 166.

*arryi, Watson, ii. 165.

parvimi, Kellogg, ii. 166.

pndicum, Pursh, ii. 170.

Moezli, Kegel, ii. 167.

rube.scens, Watson, ii. 166.

superbum, ii. 167.

Washingtoniauum, Kellogg,

ii. 165.

Wnshingtonianum, ii. 166.

Lily, ii. 165.

Lininanthes, R. Brown, i. 95.

alba, Hartw., i. 95, ii. 438.

Douglasii, R. Br., i. 95, ii.

438.

rosea, Hartw., i. 95, ii. 438.

Limnohinn engyrium, Bruch &
Schiinp., ii. 420.

ochraceum, Bruch & Schimp.,
ii. 420.

Limosella, Linn., i. 571.

aquatica, Linn., i. 571.

tenuifolia, Nutt., i. 571.

LiNACEiE, i. 88.

LinaiUhiis dichotomus, Benth.,
i. 490.

Linaria, Tourn., i. 548.

Canadensis, Duni., i. 548.

Linnaea, Gronov., i. 278.

borealis, Gronov., i. 278, ii.

452.

Linosyris, Toit. & Gray, i. 314.

albicaulis, Torr. & Gray, i.

317.

arborescens, Gray, i. 315.

ceruminosa, Dur. & Hilg., i.

316.

graveolens, Torr. & Gray, i.

317.

Hoioardii, Pairy, i. 316.

serrulata, Torr., i. 318.

Sonoriensis, Gray, i. 314.

squamntn, Gray, i. 408.

teretifolia, Dur. & Hilg., i.

316.

mseidiflora, Torr. & Gray, i.

317!

viscidiflm-a. Gray, i. 317.

Linum, Linn., i. 89.

adenophyllum, Gray, i. 90.

aristatum, Engelm., i. 89.

Breweri, Gray, i. 90, ii. 438.

Californicum, Benth., i. 90.

congestuni. Gray, i. 90.

deearrcns, Kdl., i. 89.

digynum. Gray, i. 89, ii. 438.

Kingii, Watson, i. 89.

micranthum. Gray, i. 90, ii.

438.

perenne, Linn., i. 89.

spergulimani, Gray, i. 90.

trisepoluin, Kell., i. 54.

usitatissinium, Linn., i. 89.

Lip-Fern, ii. 336.

Lippia, Linn., i. 609.

eitriodora, HBK., i. 609.

IniKxolata, Torr., i. 610.

lycioides, Steud., i. 610.

nodiHora, Micli.x., i. 610.

Liquorice, i. 143.

.Lisianthus exaltalus, Lam., i.

621.

glmicifolms, Jacq., i. 621.

Listera, R. Br., ii. 136.

convallarioides, Nutt., ii. 136.

cordata, R. Br., ii. 136.

Eschscholtziana, Cham., ii.

136.

Litho2)hragma, Nutt., i. 197.

affinis. Gray, i. 198.

Bolundcri, Gray, i. 198.

Cymbalaria, Torr. & Gray, i.

198.

glabra, Nutt., i. 199.

heterophylla, Torr. & Gray, i.

198.

parviflora, Nutt., i. 198.

toiella,, Nutt., i. 199.

Lithospermum, Tourn., i. 522.

Californicum, Gray, i. 522.

canescens, Torr., i. 522.

drcumscissum, Hook. & Am.,
i. 527.

lycopsoides, Lehm., i. 524.

pilosuni, Nutt., i. 522.

ruderale, Dougl., i. 522.

Lithrcea, Miers, i. 111.

laurina, Walp., i. 111.

Live Oak, ii. 96.

Calilornian, ii. 97.

Lloydia serotiua, Reichenb. , ii.

145.

LoASACE.«, i. 235.

Lobelia, Linn., i. 619.

carnosula, Hook. & Am., i.

444.

splendens, Willd., i. 619.

L0BKLIACE.E, i. 443, 619.

Lceflingia, Linn., i. 71.

squarrosa, Nutt., i. 72, ii.

435.

Texana, Hook., i. 72.

LcBselia, Linn., i. 500, 621.

effusa. Gray, i. 621.

Matthewsii, Gray, ii. 466.

Schottii, Gray, ii. 466.

tenuifolia, Gray, i. 500.

LooAXiACE^, i. 485.

Lolium, Linn., ii. 323.

nrvense, AVith., ii. 323.

Ilnlicum, Braun, ii. 323.

linicnla, Sondcr, ii. 323.

muUiflorum, Lam., ii. 323.

perenne, Linn., ii. 323.

temulentum, Linn., ii. 323.

Lonicera, Linn., i. 280.

Breweri, Gray, i. 281.

cferulea, Linn., i. 281.

CaUfoi-niea, Torr. & Gray, i.

280.

Lojiicera, ciliosa, Poir., i. 280,
ii. 452.

ciliosa, Hook. & Am., i. 280.

conjugialis, Kellogg, i. 281.

hispidula, Dougl., i. 280.

Ledebouri, Esch., i. 281.

intermedia, Kell., i. 281.

inten-iipta, Benth., i. 280.

involucrata. Banks, i. 280.

microphylla. Hook., i. 280,

occidcntale. Hook., ii. 452.

jrilosa, Kell., i. 2S0.

sempervireus. Ait., i. 280.

sabsjdcata, Hook. & Arn., i.

280.

Loosestrife, i. 214.

Lophanthus, Benth., i. 602.

anisatus, Benth., i. 602.

urticifolius, Benth., i. 602.

Lophochhena, Nees, ii. 306.

Californica, Nees, ii. 306.

refracta, Gray, ii. 307.

LORAXTHACE^, ii. 104.

Loiv^ micranthns, Benth., L
136.

pinnaius. Hook., i. 135.

subpinnatus, Lag., i. 137.

Lousewort, i. 582.

Lucerne, i. 132.

Ludwigia, Linn., i. 217.

palustris. Ell., i. 217.

scabriuscula, Kellogg, ii. 447.

Luina, Benth., i. 408.

hypo\euca, Benth., i. 409.

Lupine, i. 115.

Lupinus, Linn., i. 115.

affinis, Ag., i. 122.

albicaulis, Dougl., i. 118.

albifroiui, Benth., i. 117.

Andersoni, Watson, i. 120.

arboreus, Sims, i. 117.

arMist.us, Dougl., i. 121.

argenteus, Pursh, i. 121.

aridus, Dougl., i. 122.

Arizonicus, Watson, ii. 440.

bicolor, Lindl., i. 123.

brevicaulis, Watson, i. 125.

Breweri, Gray, i. 122, ii. 440.

Bridgesii, Gray, i. 125.

Burk'ei, Watson, i. 118.

calcaratiis, Kellogg, i. 121.

caudatus, Kellogg, i. 121.

cervinus. Kellogg, i. 122.

Cliamis-sonis, Esch., i. 117, ii.

4.39.

citrinus, Kellogg, ii. 440.

concinnus, Ag., i. 124, ii. 440.

confertus, K(41., i. 120, ii. 439.

cytisoides, Ag., i. 118.

Danaus, Gray, i. 122.

densiflorus, Benth., i. 124, ii.

440.

Douglasii, Ag., i. 117.

gracilis, Ag., i. 124.

grandiflorits, Lindl., i. 118.

Grayi,' Watson, i. 119, ii. 439.

hirsutis-siuius, Benth., i. 124.
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Lupinus liolosericeus, Nutt., i.

121.

ladcHS, Kellogg, i. 124.

liUifolius, Ag., i. 118.

laxifloius, Dougl., i. 121, ii.

.440.

lepicUis, Dougl., i. 120.

leptojihyllus, Benth., i. 123.

leucopliyllus, Dougl., i. 119,

ii. 439.

littoralis, Dougl., i. 118.

luteolus, Kellogg, i. 125.

Lyallii, Gray, i. 122.

macrocarpus, Hook. & Am.,
i. 117.

macrocarpus, Torr., i. 117.

macrophyllus, Bentli., i. 118.

nieioiianthus. Gray, i. 12].

Mcnziesii, Ag., i. 125.

niicranthus, Dougl., i. 123,
ii. 440.

niicrocarpu.s, Sims, i. 124.

minimus, Dougl., i. 122.

nanus, Dougl., i. 123, ii. 440.

niveus, Watson, i. 120.

Nutkatensis, Siuis, i. 118.

onustus, Watson, i. 120.

ornatus, Dougl., i. 119. ii.

439.

Palmeii, Watson, i. 120.

pahisf.iis, Kellogg, i. 124.

parviflorus, Nutt., i. 120.

pli(7nosus, Dougl., i. 119.

|)olyphyllus, Lindl., i. 117.

pohjphyUiis, Watson, i. 118.

pusilius,Puish, i. 125, ii. 440.

rivularis, Dougl., i. 118.

rivularis, Ag., i. 117.

Sabinii, Dougl., i. 118.

selluhis, Kellogg, i. 120.

sericeus, Pursli, i. 119, ii.

439.

sericeus. Hook. & Arn.,i. 117.

Sileri, Watson, i. 125.

Sitgieavesii, Watson, i. 119.

sparsiflorus, Bentli., i. 123.

Stiveri, Kellogg, i. 123.

Torreyi, Gray, i. 120.

trifidus, ToiT., ii. 440.

truncatus, Nutt., i. 123.

uneialis, Watson, i. 125.

versicolor, Lindl., i. 118.

Lutkcn sihhaldioid.es. Bong., i.

171.

Luzula, DC, ii. 202. •

(aniiMjstris, DC, ii. 203.

campeslris, ii. 203.

conio.sa, ileyer, ii. 202.

divaricata, Watson, ii. 202.

vielanocurpa, Desv., ii. 202.

parviflora, Desv., ii. 202.

spadicea, DC, ii. 202.

s])icata, Desv., ii. 203.

Lychnis, Touni., ii. 434.

Califoruica, Watson, ii. 434.

pulchra, Cham. & Schlecht.,

i. 64.

Lycinm, Linn., i. 542.

Andersonii, Gray, i. 543, ii.

471.

brcvipes, Benth., i. 542.

Calilbrnicum, Nutt., i. 542.

Cooperi, Gray, i. 542, ii. 471.

Fremontii, Gray, i. 543.

macrodon. Gray, i. 542.

pallidum, Miers, i. 542.

Palmeri, Gray-, i. 542.

parviflorum, Gray, i. 542.

Richii, Gray, i. 542.

Torreyi, Gray, i. 543.

Lyeopersicum, Tourn., i. 538.

eseulentum. Mill., i. 538.

Lycopodium, Linn., ii. 349.

annotinum, Linn., ii. 349.

clavatum, Linn., ii. 349.

Douglasii, Hook. & Grev. , ii.

35'0.

ovalifolium. Hook. & Grev.,
ii.'350.

Lycopsis Virginica, Linn., i.

522.

LYCopoDiACEiE, ii. 349.

Lycopus, Tourn., i. 592.

lucidus, Turez., i. 592.

macrophyl/us, Benth., i. 592.

sinuatus, Ell., i. 592.

Virginicus, Linn., i. 592.

Lygodesmia, Don, i. 441.

juncea, Don, i. 441.

minor. Hook., i. 428.

spinosii, Nutt, i. 441, 619.

Lyme-Grass, ii. 325.

Lyrocarpa, Hook. & Harv., 1.

44.

Coulteri, Hook. & Harv., i.

44.

Palmeri, Watson, i. 44.

Ly.sichiton, Schott, ii. 187.

Kamtschatcensis, Schott, ii.

187, 485.

Lysirnachia, Tourn., i. 466.

ciliata, Linn., i. 466.

Lythr.\ce^, i. 213.

Lythrum, Linn., i. 214.

alatum, Pursli, i. 214.

Californicum, Torr. & Gray,
i. 214.

linearc, Hook. & Am., i. 214.

MacJueraiUhera, Nees, i. 322.

canescens. Gray, i. 322.

parviflorn. Gray, i. 322.

tanacetifolia, Nees, i. 322.

Shast.eiisis, Gray, i. 322.

Madura aurantiaca, Nutt, ii.

63.

3faa-ocarphus, Nutt, i. 391.

Macroneina, Nutt., i. 310.

discoidca, Nutt., i. 314.

siiirrulicosa, Nutt., i. 313.

Macrajjodium ladniatum.
Hook., i. 38.

Maa-orhynchus, Less., i. 437.

angusi ifalius, Kell., i. 438.

Macrorhynchus Californicus,

Torr. & Gray, i. 439.

Chilciisis, Less., i. 439.

elatm, Torr. & Gray, i. 438.

gluuciis, Eaton, i. 437.

grandifiorus, Torr. & Gray,
i. 438.

Harfordii, Kellogg, i. 438.

fietcrophylltcs, Nutt., i. 439.

hum Ms, Benth., i. 438.

Lcssingii, Hook. & Am., i.

438.

retrorsus, Benth., i. 438.

troximoides, Torr. & Gray, i.

437.

Madaria, DC, i. 358.

corymbosa, DC, i. 359.

elegans, DC, i. 359.

racemosa, Nutt., i. 359.

Madaraglossa, DC, i. 368.

angustifolia, DC, i. 368.

aiigustifolia, Nutt, i. 370.

caiiwsa, Nutt., i. 369.

elegans, Nutt., i. 369.

he'tcrotricha, DC, i. 369.

hieraeioidcs, DC, i. 369.

hirsuta, Nutt, i. 370.

Madia, Molina, i. 358.

Bolanderi, Gray, i. 358.

capitata, Nutt., i. 359.

dissitiflm-a, Torr. & Gray, i.

359.

elegans, Don, i. 359.

filipes, Gray, i. 360.

glomerata, Hook., i. 360.

Nuttallii, Gray, i. 358.

racemosa, Torr. & Gray, i.

359.

radiata, Kellogg, i. 359.

sativa, Mol., i. 359.

Madorella dissUiflora, Nutt., i.

359.

racemosa, Nutt, i. 359.

Madrofla, i. 451.

Mahonia fascicularis DC, i.

15.

glumacea, DC, i. 15.

Maianthemum, Weber, ii. 162.

bifolium, DC, ii. 162.

Maidenhair, ii. 342.

Malachochcete riparia, Nees &
Meyen, ii. 218.

Malacomeris, Nutt., i. 432.

incana, Nutt., i. 434.

Malacothiix, DC, i. 432.

Californica, DC, i. 433.

Clevelandi, Gray, i. 433.

comnuitata, Torr. k Gray, i.

434.

Coulteri, Gray, i. 432.

crepoides. Gray, i. 436.

Fendleri, Gray, i. 434.

incana. Ton*. & Gray, i. 434.

obtusa, Benth., i. 434.

ohtusa, Eaton, i. 434.

parviflora, Benth., i. 434.

jmrviflora. Gray, i. 433.
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JIalacothrix platvphylla, Gray,
i. 435, ii. 460.

saxatilis, Torn & Gi-ay, i. 434.

sonchoides, Torr. & Gray, L
434.

sonchoides, Torr., i. 433.

tenuifolia, Torr. & Gray, i.

434.

Torreyi, Gray, i. 433.

Xanti, Gray, i. 433.

Mallow, i. 83.

Malus communis. Lam., i. 188.

diversifolia, Decne., i. 188.

rivularis, Decne., i. 188.

Malva, Linn., i. 83.

angustifolia, Cav., i. 86.

borealis, Wallm., i. 84.

fiiscieulata, Nutt., i. 85.

hederacea, Dougl., i. 87.

malachroides. Hook. & Arn.,

i. 84.

Munroana, Dougl., 1. 85.

plicata, Nutt, i. 87.

rotundifolia, Linn., 84.

Malvace^, i. 82.

Malvastrum, Gray, i. 84.

Coulteri, Watson, i. 85.

exile. Gray, i. 85.

Frcmontii, Torr., i. 86.

marrubioides, Dur. & Hilg.,

i. 85.

Munroanum, Gray, i. 84.

Palmeri, Watson, ii. 437.

rotundifolium. Gray, i. 85.

splendidum, Kellogg, i. 85, ii.

437.

Thurberi, Gray, i. 85.

Maniillaria, Haw., i. 243.

Arizonica, Engelm., i. 244.

deserti, Engelm., ii. 449.

Goodridgii, Scheer, i. 243.

Grahami, Engelm., i. 244.

phellospei'ma, Engelm., i.

244.

Mammoth Tree, ii. 116.

Manna-Grass, ii. 307.

Manzanita, i. 452.

Maple, i. 107.

Soft, ii. 439.

Swamp, ii. 439.

Vine, i. 107.

Marah minima, Kellogg, ii.

449.

muricalus, Kellogg, i. 241.
Mare's Tail, i. 215.

ATarica Californica, Ker, ii. 141.

Mariscus, ii. 216.

Jlaviis, Vahl, ii. 216.

Haenkei, Pre.sl, ii. 216.

Mariposa, ii. 174.

Marrubiuni, Linn., i. 604.
vulgare, Linn., i. 605.

Marsh Bent-Grass, ii. 272.

Pennywort, i. 254.

Rosemary, i. 465.

Marsilia, Linn., ii. 351.

mucronata, Al. Bi-aun, ii. 351.

Marsilia vestita. Hook. & Grev.,

ii. 351.

villosa. Brack., ii. 351.

Marssiliacf.^, ii. 351.

Martynia, Linn., i. 587.

proboscidea, Glox., i. 587.

Maruta C'otula, Cass., i. 401.

Marvel-of-Pcru, ii. 2.

Matricaria, Linn., i. 401.

discoidea, DC., i. 401.

tanacetoides, Fisch. & Mey.,
i. 401.

Maurandia antirrhiniflora,
Willd., i. 551.

stricta. Hook. & Arn., i. 550.
May-Apple, i. 16.

May-Weed, L 401.

Meadow-Grass, ii. 311.

Fowl, ii. 308.

Green, ii. 312.

Rough, ii. 313.

Meadow Soft-Grass, ii. 299,

Meadow-Sweet, i. 169.

Medicago, Linn., i. 132.

denticulata, Willd., i. 133.

lupulina, Linn., i. 133.

sativa, Linn., i. 132.

Meconella, Nutt., i. 20.

Californica, Ton-., i. 20.

Meconopsis, Vig., i. 21.

crassifolia, Benth., i. 22.

heterophylla, Benth., i. 22.

Meesea, Hedw., ii. 399.

longiseta, Hedw., ii. 399.

tristicha, Bruch & Schimp.,
ii. 399.

uliginosa, Hedw., ii. 399.

Megarrhiza, Torr., i. 240, ii.

449.

Californica, Torr., i. 241.

Guadalupensis, Watson, i.

242.

Marah, Watson, i. 541.
mmicata, Watson, i. 241.

Oregona, Torr., i. 241.

Melandryum Bolanderi, Rohrb.

,

i. 64.

Califomicum, Rohrb., i. 64.

Hookeri, Rohrl)., i. 64.

laciniatum, Rohrb., i. 64.

Melic-Grass, ii. 302.

Melica, Linn., ii. 302.

acuminata, Bolander, ii. 305.

ari.stata, Thurber, ii. 305.

bromoides, Gray, ii. 304.

bulbosa, Geyer, ii. 304.

colpodioides, Nees, ii. 303.

fugax, Bolander, ii. 304.

Geyeri, ii. 304.

Harfordii, Bolander, ii. 305.

panicoidcs, Nutt., ii. 303.

pocEoides, ii. 304, 305.

stricta, Bolander, ii. 303.

Melilotus, Tourn., i. 132.

alba, Lam., i. 132.

occidenf.alis, Nntt., i. 132.

officinalis, Willd., i. 132.

Melilotus parviflora, Desf., i.

132.

Melothria, Linn., i. 240, ii. 449.

jtendula, Linn., i. 240, ii. 449.
Mengeo., Schauer, ii. 41.

Cali/oinicn, Mo(i., ii. 42.

Menodora, Humb. & Bonpl. , i.

471.

scabra. Gray, i. 472.

scoparia, Engelm., i. 471.

spinescens, Gray, i. 471.

Mentha, Linn., i. 591.

Canadensis, Linn., i. 591. '

piperita, Linn., i. 592.

viridis, Linn., i. 592.

Mentzelia, Linn., i. 235.

albicaulis, Dougl., i. 235.

albicaulis, Watson, i. 236.

a.sperai, Linn., i. 235, ii. 448.

congesta, Torr. & Gray, i.

236.

crocea, Kellogg, ii. 448.

disper-sa, Watson, i. 236.

gracilenta, Toit. & Gray, i.

236.

Isevicaulis, Torr. & Gray, i.

237.

Lindleyi, Torr. & Gray, i. 236,
ii. 448.

micrantha, Torr. & Gray, i.

236.

Torreyi, Gray, i. 237.

tricuspis. Gray, i. 237, ii. 448.

urens, Gra)', i. 238.

Veatchiana, Kellogg, i. 236.

Menyanthes, Tourn., i. 485.

trifoliata, Linn., i. 485.

Menziesia, Smith, i. 457.

empetriformis. Smith, i. 456.

ferniginea. Smith, i. 457.

Gralmmi, Hook., i. 456.

Mcriinca Tcxana, Hook., i. 80.

Mertensia, Roth, i. 523.

alpina, Don, i. 523.

ciliata, DC, i. 523.

denticulala, DC, i. 523.

paniculata, Don, i. 523.

Sibirica, Don, i. 523, ii. 468.

stomatec/ioides, Kellogg, ii.

468.

Mesembryanthemum, Linn., i.

251.

sequilaterale. Haw., i. 251.

bicolorum, Curtis, ii. 451.

coccincHm, Haw., ii. 450.

crystallinum, Linn., i. 251.

Mesquit, i. 162.

Microcala, Link, i. 480.

quadrangularis, Griseb., i.

480.

Microgeneies, A. DC, i. 511.

Micromeria, Benth., i. 595.

barbata, Fisch. k Mey., i. 595.

Douglasii, Benth., i. 595.

purpurea, Gray, i. 595.

Micropus, Linn., i. 335.

angustifolius, Nutt, i. 335.
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Micromeria CaUfomicus, Fisch.

& Mey., i. 335.

Microrhamiius, Gray, i. 99.

Microseris, Don, i. 423.

aphantocarpha. Gray, i. 425.

Bigelovii, (iray, i. 425.

boreulis, Schultz Bip.,i. 440.

cyclocarpha, Gray, i. 426.

Doiiglasii, Gray, i. 426.

laciiiiata, Gray, i. 424.

leptosepala, Gray, i. 424.

Lmdleyi, Gray, i. 426.

linearifolia, Gray, i. 427.

macroclueta, Gray, i. 427.

major. Gray, i. 424.

nutans, Gray, i. 423.

Parryi, Gray, i. 425.

platycarpha. Gray, i. 426.

sylvatica. Gray, i. 424.

troximoides. Gray, i. 427.

Mignonette, i. 53.

Milk Thistle, i. 421.

Milkweed, i. 474.

Milla, Cav., ii. 153.

biflora, Cav., ii. 153.

capitata. Baker, ii. 154.

crocea, Baker, ii. 155.

grandiflora. Baker, ii. 154.

hyacinthimi. Baker, ii. 156.

txioicks. Baker, ii. 155.

laza. Baker, ii. 155.

marilima, Watson, ii. 152.

peduiicularis, Baker, ii. 155.

Millet, ii. 258, 260.

MiltUziu, A. DC, 1. 514.

hUca, A. DC, i. 514.

Mimulus, Linn., i. 562.

alsinoides, Dougl., i. 567.

aurantiaeus, Curt., i. 566.

bicolor, Benth., i. 568, ii.

474.

Bigelovii, Gray, i. 564.

Bolanderi, Gray, i. 565.

brevipes, Benth., i. 565.

cardinalis, Dougl., i. 566.

cuprcus, Veitch., i. 567.

dentatus, Nutt., 1. 567.

deittatiis, Torr., 1. 567.

Dougla.sii, Gray, i. 563.

Eiscnii, Kellogg, ii. 474.

exifis, Dur., i. 569.

floribundus. Gray, i. 569.

Fremonti, Gray, i. 565.

glabratus, HBK., i. 567.

glutinosus, Weudl., i. 565, ii.

474.

giUtatus, DC, i. 567.

inconspicuus. Gray, i. 568.

laciniatus, Gray, i. 567.

latifolius, Graj', i. 563.

leptaleus. Gray, i. 564.

Lewisii, Pur.sh, i. 566.

liiiearis, Benth., i. 566.

luteus, Linn., i. 567-

lyrutus, Benth., i. 567.

mia-ojihiflbis, Benth., i. 567.

montioides, Gray, i. 568.

Mimulus moschatus, Dougl., i.

569, ii. 474.

nanus, Hook. & Am., i. 564.

nanus. Hook. & .\rn., i. 563.

Palmeri, Gray, ii. 474.

Parryi, Gray, i. 565.

pilosus, Watson, i. 569.

Pratlenii, Dur., i. 568.

primuloides, Benth., i. 569.

Pulsiferae, Graj-, i. 568.

rivularis, Lodd., i. 567.

Roezli, Kegel, i. 567.

rcseus, Dougl., i. 567.

rubellus, Gray, i. 568.

Scouleri, Hook., i. 567.

tencllus, Nutt., i. 567.

Tilingii, Kegel, i. 567.

Torreyi, Gray, i. 565.

tricolor, Lindl., i. 563.

varicgattLS, Lodd., i. 567.

Mint, i. 591.

Mirabilis, Linn., ii. 2.

CalifoiTiica, Gray, ii. 3, 479.

Greenei, Watson, ii. 2.

Jalapa, Linn., ii. 2.

multiflora. Gray, ii. 2, 479.

Mistletoe, ii. 104.

Mitella, Toum., i. 199.

Breweri, Gray, i. 199.

caulescens, Nutt., i. 200.

diphylla, Linn., i. 200.

grandiflora, Pursh, i. 197.

nuda, Linn., i. 200.

pentandra, Hook., i. 200.

trifida. Grab., i. 200.

Mitre-wort, i. 199.

Mnium, Linn., ii. 397.

affine, Bland., ii. 397.

androgynum, Linn., ii. 400.

crudum, Hedw., ii. 391.

Drummondii, Bruch &
Schinip., ii. 398.

insigne. Mitt., ii. 397.

Menziesii, Muell., ii. 397.

Nevii, Muell., ii. 398.

pseudotriquetruvi, Hedw., ii.

396.

punctatum, Hedw., ii. 398.

spinulosuni,Bruch&Schimp.,
ii. 398.

venustum, Mitt., ii. 398.

Mock Orange, i. 202.

Mcehritujia maeropliylla, Torr.,

i. 70.

umbrosa, Gray, i. 70.

Mobavea, Gray, i. 551.

viscida, Gray, i. 552.

Mollugo, Linn., i. 252.

verticillata, Linn., i. 252.

Monardella, Benth., i. 593.

Breweri, Gray, i. 594.

candican.s, Benth., i. 594.

candicans, Torr., i. 595, ii.

476.

Douglasii, Benth., i. 585.

lanceolata, Graj', i. 594.

hj-poleuca, Gray, ii. 476.

Monardella leucocephala, Gray,
i. 595, ii. 476.

linoides. Gray, i. 594, ii. 476.
macrantha. Gray, i. 593, ii.

476.

nana. Gray, i. 593.

odoratissinia, Benth., i. 594.

Palmeri, Grav, ii. 476.

S/ieltoni, Torr., i. 593.

undulata, Benth., 1. 594.

vlUosa, Benth., i. 593.

Moneses, Salisb., i. 459.

grandiflora, Salisb., i. 460.

uniHora, Gray, i. 460.

Monkey Flower, i. 562.

Monkshood, i. 12.

Monolepis, Schrad., ii. 49.

chenopodioides, Moq., ii. 49.

pusilla, Torr., ii. 49.

spathulata, Gray, ii. 49.

Monolopia, DC, i. 383.

bahiiefolia, Benth., i. 383.

glabrata, Fisch. & Mey., i.

384.

Heermanni, Dur., i. 383.

lanceolata, Nutt., i. 384.

major, DC, i. 383.

minor, DC, i. 383.

Monoptilon, Torr. & Gray, i.

306.

bellidiforme, Torr. & Gray, L
306.

Monotropa, Linn., i. 462.

fimbriata. Gray, i. 463.

Hj'popitys, Linn., i. 463.

uniHora, Linn., i. 463.

Monterey Pine, ii. 128.

Montia, Linn., i. 77.

fontana, Linn., i. 77.

lamprospcrma, Cham., 1. 77.

Moonwort, ii. 331.

Morning Glory, ii. 470.

Morus microphylla, Buckl., ii.

63.

Mountain Ash, i. 189.

Laurel, ii. 61.

Mahogany, i. 174.

Sorrel, ii. 7.

White Oak, ii. 95.

Mouse-ear Chickweed, i. 66.

Mou.se-tail, i. 4.

Mua'onca Califomica, Benth.,
ii. 35.

Mudwort, i. 571.

Muhlenbergia, Trin., ii. 277.

debilis, Trin., ii. 277.

gracilis, Trin., ii. 277.

pendula. Bong., ii. 276.

pungens, Thurb., ii. 277.

purpurea, Nutt., ii. 278.

Muilla, Watson, ii. 151.

maritima, Watson, ii. 151.

Mulberry, ii. 63.

Paper, ii. 63.

Mulgedium, Cass., i. 442.

hetcrophyllum, Nutt., i. 442.

leucophceum, DC, i. 442.
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Mulgedium pulchellum, Nutt.,

i. 442.

Mullein, i. 548.

Musci, ii. 353.

Mustard, i. 39.

Myosotis, Linn., i. 522.

Califomica, Fisch. & Mey.,

i. 526.

Chorisiana, Cham. &
Schlecht., i. 525.

flaccida. Hook., i. 522.

flaccida, Dougl., i. 528.

fulva. Hook. & Am., i. 526.

glomcratay Nutt., i. 528.

leucophceu, Dougl., i. 529.

Scoulcri, Hook. & Am., i.

526.

sylvatica, Hoffm., i. 522.

tenella, Nutt., i. 526.

venia, Nutt., i. 522.

versicolor, Hook., i. 522.

Myginda viyrtifolia, Nutt., i.

99.

Myosurus, Linn., i. 4.

aristatus, Benth., i. 5.

minimus, Linn., i. 5.

Myrica, Linn., ii. 81.

Californica, Cham., ii. 81.

Gale, ii. 82.

Hartwegi, Watson, ii. 81.

Mykicace^, ii. 81.

Myriophyllum, Linn., i. 215.

hippuroides, Nutt., i. 215, ii.

447.

scabratum, Cham.& Schlecht.

,

i. 216.

spicatum, Linn., i. 215.

verticillatum, Linn., i. 215.

Myrrhis occidentalis, Benth. &
Hook., i. 262.

MYRTACEiB, i. 191,

Myrtle, Wax, ii. 81.

Naiad, ii. 191.

NAIADACE.E, ii. 190.

Naias, Linn., ii. 191.

Canadensis, Michx., ii. 191.

flexilis, Rostk. & Schmidt, ii.

191.

major, AH., ii. 191.

Nartliecium, Moehr., ii. 185.

Californicuni, Baker, ii. 185.

ossifragum, ii. 185.

Nama, Linn., i. 517.

Coulteri, Gray, i. 517.

demissum. Gray, i. 517.

hispidum. Gray, i. 517.

Lobbii, Gray, "i. 517.

Pan-yi, Gray, i. 621.

racemosa, Kell., i. 506.

Rothrockii, Gray, i. 621, ii.

468.

Nardosrm'a, DC, i. 406.

palmata. Hook., i. 407.

Nasturtium, i. 93.

Nasturtium, R. Brown, i. 42.

Armoracia, Frie.s, i. 43.

Nasturtium cemuum, Nutt., i.

43.

curvisiliqua, Nutt., i. 42.

lyratum, Nutt., i. 43.

obtusum, Nutt, i. 613, ii.

431.

officinale, R. Br., i. 43.

palustre, DC, i. 42.

polymorphum, Nutt., i. 43.

sinuatum, Nutt., i. 43.

Navarretia, Ruiz & Pav., i,

493.

cotulcefolia, Benth., i. 493.

hetero'phylla, Benth., i. 488.

intertexta. Hook., i. 493.

leucocephala, Benth., i. 494.

pubescens, Benth., i. 493.

pungens. Hook., i. 493.

SchoUii, Ton:, i. 495, ii. 466.

setosissima, Torr. & Gray, i.

495.

squarrosa, Hook. & Arn., i.

493.

visddula, Benth., i. 494.

Neckera, Hedw., ii. 408.

abietina, Hook., ii. 409.

Californica, Hook. & Am.,
ii. 409.

ciirtipendula, Hedw., ii. 408.

Douglasii, Hook., ii. 408.

gracilis, Muell., ii. 407.

Menziesii, Drumm., ii. 408.

Negundo, Moench, i. 108.

aceroides, Moench, i. 108.

aceroides, Torr., i. 108.

Californicuni, Torr. & Gray,

i. 108, ii. 439.

Neillia, Don, i. 171.

opulifolia, Benth. & Hook.,
i. 171, ii. 443.

Torreyi, Watson, i. 171, ii.

443.

Nemacaulis, Nutt., ii. 15.

denudata, Nutt., ii. 16.

foliosa, Nutt., ii. 16.

Nuttallii, Benth., ii. 16.

Nemacladus, Nutt., i. 445, ii.

460.

longiflorus, Gray, ii. 460.

ramosissimus, Nutt. , i. 445.

Nemophila, Nutt., i. 503.

atomaria, Fisch. & Mey., i.

504.

aurita, Lindl., i. 503.

breviflora, Graj% i. 504.

diicoidalis, Hort., i. 504.

heterophylla, Fisch. & Mey.,

i. 504.

insignis, Dougl., i. 504, ii.

467.

linijlora, Fisch. & Mey., i.

504.

maculata, Benth., i. 503.

Menziesii, Hook. & Am., i.

504.

Menziesii, Hook. & Am., i.

504.

Nemophila modcsta, Kellogg, ii.

467.

microcalyx, Fisch. & Mey., i.

504.

parviHora, Dougl., i. 504.

parviflora, Watson, i. 504.

pedanculata, Benth., i. 504.

2)eduncidata, Hook., i. 504.
racemosa, Nutt., i. 503.

Neottia Esclischoltziana,

Reichenb. f., ii. 136.

Nepeta Cataria, Linn., i. 590.
Glechoma, Benth., i. 590.

Nephrodiura, Richard, ii. 345.
patens, Desv., ii. 346.

Newberrya, ToiT., i. 463, ii.

462.

congesta, Torr., i. 464, ii. 462.

spicata. Gray, ii. 462.

Nicandia physaloides, Gaertu.,
i. 537.

Nicolletia, Gray, i. 398.

occidentalis, Gray, i. 398.

Nicotiana, Tourn., i. 544.

attenuata, ToiT., i. 545, ii.

471.

Bigelovii, Watson, i. 546, ii.

472.

caudata, Nutt., i. 545.

Clevelandi, Gray, ii. 471.

glauca, Graham, ii. 471.

ipomopsijlora. Dun., i. 545.

lancifolia, Willd., i. 545.

multiflora, Torr., i. 545.

multivalvis, Lindl., i. 546.

nana, Lindl., ii. 468.

plumbaginifolia, Torr., i. 546.

quadrivalvis, Pursh, i. 546.

rustica, Linn., i. 545.

Tabacuni, Linn., i. 545.

trigonophylla, Dun., i. 545.

Ybarrensis, HBK., i. 545.

Nierembergia nana, Miers, ii.

468.

Nightshade, i. 538.

Nine-bark, i. 171.

Nit-Grass, ii. 275.

Nitrophila, Watson, ii. 43.

occidentalis, Watson, ii. 43.

Nolina, Michx., ii. 162.

Bigelovii, Watson, ii. 163.

Palraeri, Watson, ii. 163.

Parryi, Watson, ii. 163.

Notholaena, R. Br., ii. 335.

Candida, Hook., ii. 336.

Newberrvi, Eaton, ii. 335.

Parryi, Eaton, ii. 336.

pulveracea, Kunze, ii. 336.

sulphurea. Smith, ii. 336.

Nothoscordum aureum. Hook.,
ii. 152.

Nuphar, Smith, i. 17.

advena, Newb., i. 17.

polysepalum, Engelm., i. 17,

ii. 428.

Nut Pine, ii. 124, 127.

Nutmeg, Californian, ii. 110.
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Nuttallia, Torr. & Gray, i. 168.

ceiasiloiiiiis, Torr. & Gray, i.

168.

Nyctaginacej=), ii. 1.

Nyctaginia Torrcyana, ChoLsy,
ii. 2.

Nyinpluea, Toum., ii. 428.

Nympii^eace^, i. 16.

Oak, ii. 93.

Black, ii. 98.

Blue, ii. 95.

Califomian Live, ii. 97.

Desert, ii. 99.

Evergreen White, ii. 96.

Jerusalem, ii. 47.

Live, ii. 96.

Mountain White, ii. 95.

White, ii. 95.

Oat, ii. 294.

Oat-Grass, ii. 298.

Obionc, Moq., ii. 50.

argentea, Moq., ii. 53.

Berhindieri, Aloq., ii. 55.

bracteosa, Dur. & Hilg., ii. 52.

confertifolia, Torr., ii. 55.

Coulleri, Moq., ii. 53.

hyvienchjtra, Torr., ii. 55.

lentiformis, Torr., ii. 54.

levcophylla, Moq., ii. 53.

microcarpa, Benth., ii. 52.

occideiUale, Moq., ii. 55.

phijllostegia, Torr., ii. 51.

polycarpc, Torr., ii. 54.

pusilla, Torr., ii. 52.

spinosa, Moq., ii. 55.

tetraptera, Benth., ii. 55.

Torreyi, Watson, ii. 55.

truncata, Torr., ii. 52.

Ocimum Basilicuni, Linn., i.

590.

Odontostomum, Torr., ii. 160.

Hartwegi, Torr., ii. 160.

(Enanthe, Linn., i. 263.

Californica, Watson, i. 264.

sarmentosa, Nutt., i. 264.

CEnothera, Linn., i. 222.

albescens, Watson, i. 229.

albicaulis, Nutt., i. 223.

albicaulis, Watson, i. 223.

alyssoides, Hook. & Am., i.

226.

amcena, Lehm., i. 230.

andina, Nutt., i. 226.

Ai-noUn, Torr. & Gray, i. 229.

biennis, Linn., i. 223.

biloba, Dur., i. 231.

bistorta, Nutt., i. 225.

Boothii, Dougl., i. 227.

Bottcc, Torr. & Gray, i. 231.

brevitlora, Torr. & Gray, i.

224.

brevipes. Gray, i. 227.

caespitosa, Nutt., i. 224.

Calit'ornica, Watson, i. 223,

ii. 448.

cardiophylla, Torr., i. 227.

(Enothera cheiranthifolia, Hor-
nem., i. 225!

clavcefurmis, Torr. & Giray, i.

227.

clavcefomiis, Torr., i. 227.

contorta, Hook., i. 226.

cruciformis, Kell., i. 227.

decumbens, Dougl., i. 229.

deltoidea, Torr., i. 224.

densijlora, Lindl., i. 233.

dentata, Cav., i. 226.

epilobioides, Nutt., i. 231.

gaurseflora, Torr. k Gray, i.

227.

glabella, Nutt., i. 233.

gracilitloi-a. Hook. & Am., i.

225.

grandiflora. Ait., i. 223.

grandiflora, Watson, i. 229.

Guadalupensis, Watson, i.

226.

heterantha, Nutt., i. 224, ii.

448.

hispidula, Watson, i. 231.

Hookeri, Torr. & Graj*, i. 223.

lepida. Hook. & Arn., i. 229.

Lindleiji, Dougl., i. 230.

nutrgiiiata, Nutt., i. 224.

micrantha, Hornem., i. 226.

montana, Nutt., i. 224.

Nuttallii, Torr. & Gray, i.

224.

ovata, Nutt., i. 225.

pallida, Dougl., i. 223.

pamda, Nutt., i. 226.

pterospenna, Watson, i. 228.

purpurea. Curt., i. 229.

pygmcea, Dougl., i. 227.

qiiadrivulnera,Doug\., i. 230.

Romanzovii, Ledeb., i. 230.

roseo-alba, Hornem., i. 230.

scapoidea, Nutt., i. 227.

spiralis. Hook., i. 225.

strigulosa, Torr. & Gray, i.

226, ii. 448.

tanacetifolia, Torr. & Gray, i.

224.

tenella, Cav., i. 230.

Tmreyi, Watson, i. 233.

triclioealyx, Nutt., i. 224.

triloba, Nutt., i. 224.

viminea, Dougl., i. 230.

viridescens. Hook., i. 225.

JVhitneyi, Gray, i. 229.

Williamsoni, Dur. & HUg.,
i. 230.

Old-Witt'h Grass, ii. 258.

Olea Europaea, Linn., i. 471.

Oleace-e, i. 471.

Oligomeris, Camb., i. 53.

subulata, Boiss., i. 53.

Oligotriehuni, DC, ii. 402.

Lyallii, Lindb., ii. 402.

Olive, i. 471.

California, ii. 61.

Olneya, Gray, i. 157.

Tesota, Gray, i. 157.

Orrudaiithusccunphoraius. Less.

,

i. 402.

Omalotes camphorata, DC, i.

402.

ONAGllACEiE, i. 216.

Onion, ii. 146.

Onychium densum., Brackenr.,
ii. 340.

Ophioglo.ssace*, ii. 331.

Oijhioglossum, Linn., ii. 332.

vulgatum, Linn., ii. 332.

OpsianUics gauroidcs, Lilj., i.

232.

Opuntia, Toum., i. 247.

angustata, Engelm. & Big., i.

248.

basilaris, Engelm. & Big., i.

249.

Bigelovii, Engelm., i. 250, ii.

450.

chlorotica, Engelm. & Big., L
248.

echinocarpa, Engelm. & Big.,

i. 250, ii. 450.

Emoryi, Engelm., i. 249.

Engelmanni, Salm, i. 248.

en'nacea, Engelm. & Big., i.

249.

Ficus-Indica, Mill., i. 248.

frutesceiis, Engelm., i. 250.

fulgida, Engelm., i. 250.

leptocaulis, DC, i. 250.

mamillata, Schott, i. 250.

Mohavensis, Engelm. & Big.,

i. 248.

ocddentalis, Engelm., i. 248.

Parryi, Engelm., i. 249.

prolilera, Engelm., i. 250.

pulehella, Engelm., i. 249, ii.

450.

mtila, Nutt., i. 248.

serpentina, Engelm., i. 250.

tessellata, Engelm., i. 249.

Tuna, Mill., i. 248.

vaginata, Engelm., i. 250.

Oracli, Garden, ii. 44.

Orchard-Grass, ii. 301.

Orchidace^, ii. 130.

Oregon Ash, i. 472.

Crab-apple, i. 188.

Grape, i. 15.

White Cedar, ii. 115.

Oreodaphne Californica, Nees,
ii. 61.

Oreophila myrti/olia, Nutt., i.

99.

Omithogalum divaricatum,

Lindl., ii. 160.

ixioides. Ait. f., ii. 155.

OROBANCHACEiE, i. 583.

Orobanche Californica, Cham.
& Schlecht., i. 585.

comosa. Hook., i. 584.

fasdculaJxi, Nutt., i. 584.

Ludovidana, Nutt., i. 585.

muUiflora, Nutt., i. 585.

pinetorum, Gey., i. 585.
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Orobanche tuberosa, Hook., i.

585.

unijlora, Linn., i. 584.

Orobus littoralis, Gray, i. 160.

Orthocarpus, Nutt., i. 575.

attenuatus. Gray, i. 576.

Bidwelliae, Gray, ii. 475.

bracteosus, Benth., i. 577.

campestris, Benth., i. 579.

castilleioides, Benth., i. 576.

densiflorus, Benth., i. 576.

erianthus, Benth., i. 578.

fancibarbatus, Gray, i. 579.

floribundus, Benth., i. 578.

gracilis, Benth., i. 579.

hispidus, Benth., i. 580.

hispidus, Watson, i. 579.

imbricatus, Watson, i. 577.

lacerus, Benth., i. 579.

lasiorhynchus. Gray, ii. 476.

linearilobus, Benth., i. 580.

lithospemioides, Benth., i.

579.

luteus, Nutt., i. 577.

pachystacliyus. Gray, ii. 475.

pallescens, Gray, i. 576.

pallescens. Gray, i. 576.

Parryi, Gray, i. 576.

pilosus, Watson, i. 576.

piirpurascens, Benth., i. 578,

ii. 475.

pnrpureo-albus. Gray, i. 578.

pusillus, Benth., i. 578.

strictus, Benth., i. 577.

tenuitblius, Benth., i. 577.

Tolmiei, Hook., i. 578.

Orthotrichuin, Hedw., ii. 382.

alpestre, Hornsch., ii. 384.

anomalum, Hedw., ii. 384.

Bolanderi, SuUiv., ii. 384.

Cohunbicum, Mitt., ii. 385.

consimile. Mitt., ii. 385.

CouUeri, Mitt., ii. 384.

crisj)um, Hedw., ii. 382.

cupulatum, Hoffni., ii. 382.

cylindrocarpum, Lesq., ii.

384.

clegans, Schwaegr., ii. 384.

Jamesianum, Siilliv., ii. 383.

Kingianum, Lesq., ii. 385.

loevigatiivi, ii. 385.

Lyeilii, Hook. & Tayl., ii.

385.

occidcntale, James, ii. 384.

papillosicm, Hampe, ii. 385.

phyllanthuin, Bruch &
Schinip., ii. 382.

rivulare, Turner, ii. 384.

rupestre, Schleich., ii. 383.

speciosum, Nees, ii. 384.

Sturmii, Hoppe & Hornsch.,
ii. 382.

Texanura, Sulliv., ii. 383.

Watsoni, James, ii. 383.

Oryctes, Watson, i. 541.

Nevadensis, Watson, L 542.

Osage Orange, ii. 63.

Osier, ii. 82.

Osmadenia, Nutt., i. 361.

tc7icUa, Nutt., i. 365.

Osmorrhiza, Rat'., i. 261.

brachypoda, Torr., i. 262.

brevistylis, Hook., i. 262.

nuda. Ton-., i. 262.

Oso Berry, i. 168.

Ourisia Califaiiiica, Benth., i.

516.

Ox-Eye Daisy, i. 401.

Oxalis, Linn., i. 96.

Acetosella, Linn., i. 96.

Acetosella, Hook., i. 96.

corniculata, Linn., i. 96.

Oregana, Nutt., i. 96.

stricta, Linn., i. 96.

Oxybaphus Frcebelii, Behr, ii. 2.

glabrifolius, Choisy, ii. 3.

loevis, Benth., ii. 3.

muUiJloriis, ToiT., ii. 2.

Oxypappus, Torr. & Gray, i. 378.

Oxyria, Hill, ii. 7.

digyna, Canipd., ii. 7.

reniformis, Hook., ii. 7.

Oxystylis, Torr., i. 53.

lutea, ToiT., i. 53.

Oxytenia, Nutt., i. 343.

acerosa, Nutt., i. 343.

Oxytheca, Nutt., ii. 31.

apiculata, Miers, ii. 32.

dendroidea, Nutt., ii. 32.

inei-mis, Watson, ii. 32.

perfoliata, Torr. & Gray, ii.

32.

trilobata. Gray, ii. 32.

Watsoni, Torr. & Gray, ii.

32.

Oxytropis, DC, i. 144.

Oxyura, DC, i. 370.

chrysanthemoidcs, DC, i. 370.

chrysanthemoides, Lindl., i.

370.

Pachypodium, Nutt., i. 37.

integrifolium, Nutt., i. 37.

laciniatum, Nutt., i. 38.

sagittatiim, Nutt., i. 37.

Pachysandra procumbens,
Michx., ii. 66.

Pachystima, Raf., i. 98.

Myrsinites, Raf., i. 99.

Paionia, Linn., i. 13.

Brownii, Dou^l., i. 13.

C'alifornica, Nutt., i. 13.

Painted Cup, i. 573.

Palafoxia, Lag., i. 387.

leucophylla. Gray, i. 388.
' linearis. Lag., i. 388, ii. 457.

Palm^, ii. 210.

Palmerella, Gray, i. 619.

debilis, Gray,"i. 620.

Panic-Grass, ii. 258.

Panicum, Linn., ii. 258.

agrostoides, Spreng., ii. 258.

CalitbiTiicum, Benth., ii. 260.

capillare, Linn., ii. 258.

Panicum colonum, Linn., ii.

260.

Crus-galli, Linn. , ii. 260.

dichotonium, Linn., ii. 259.

fimbriatuin, Presl, ii. 258.

glabrum, Linn., ii. 258.

glaucum, Linn., ii. 258.

miliaceum, Linn., ii. 258.

pauciflorum, Ell., ii. 259.

polyrhizum, Presl, ii. 257.

.sanguinale, Linn., ii. 258.

scoparium, Linn., ii. 259.

strumosum, Presl, ii. 260.

therinalc, Bolander, ii. 259.

Urvilleanum, Kunth, ii. 259.

Walteri, Ell., ii. 260.

Papaver Rhoeas, Linn., i. 19.

soinniferum, Linn., i. 19.

Papaverace*, i. 18.

Papyrus, ii. 215.

Parietaria, Tourn., ii. 65.

debilis, Forst., ii. 65.

Pennsylvanica, Muhl., ii. 65.

Parkinsonia, Linn., i. 161.

aculeata, Linn., i. 162.

florida, Watson, i. 162.

microphylla, Torr., i. 162.

Torreyana, Watson, i. 162.

Pamassia, Tourn., i. 201.

fimbriata, Banks, i. 202, ii.

446.

palustris, Linn., i. 202.

Paronychia ramosissivui, DC,
i. 72.

Parsley, i. 258.

Pa.spalum, Linn., ii. 257.

distichum, Linn., ii. 257.

vaginntum, Swartz, ii. 257.

Pear, i. 188.

Pearlwort, i. 70.

Peavine, i. 158.

Pecan Nut, ii. 92.

Pectis, Linn., i. 399.

Coulteri, Gray, i. 399.

filipes. Gray, i. 400.

imberbis. Gray, i. 399.

multiseta, Benth., i. 399.

papposa. Gray, i. 399, 617,

ii. 458.

prostrata, Cav., i. 399.

punctata, Jacq., i. 399.

Pectocarya, DC, i. 53, ii. 469.

Chilcnsis, DC, i. 531.

lateriflora, DC, i. 531.

Ihiearis, DC, i. 531, ii. 469.

penicillata, A. DC, i. 531,

ii. 469.

pusilla. Gray, ii. 470.

setosa, Gray, ii. 470.

Peualixea;, i. 587.

Pedicularis, Tourn., i. 582.

attenimta, Benth., i. 583.

attoUens, Gray, i. 582.

centranthera, Gray, i. 583.

densiHora, Benth., i. 583.

Grcenlandica, Retz, i. 582.

iiicarncUa, Retz, i. 582.
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Pedicularis racemosa, Dougl.,

i. 582.

seniibarbata, Gray, i. 583, ii.

476.

siirrecta, Benth., i. 582.

Pelargonium, L'Her., i. 93.

Peilaea, Link, ii. 338.

andromedajfolia, Fee, ii. 339.

braohypteia, Baker, ii. 339.

Breweri, Eaton, ii. 339.

Bridgesii, Hook., ii. 340.

densa. Hook., ii. 340.

tle.xuosa. Link, ii. 341.

longimucroiiata. Hook., ii.

339.

mucronata, Eaton, iu 339,

340.

Omithopus, Hook., iL 340.

Oniithojnis, ii. 340.

Weddcliana, Fee, ii. 339.

Pentacaeua, BartL, i. 72.

raniosissima, Hook. & Am.,
i. 72.

Pentachaeta, Nntt., i. 305.

aurea, Nutt., i. 305.

aurea, Torr., 1. 305.

exilis. Gray, i. 305.

gracilis, Benth., i. 305.

Pentsteinon, Mitch., i. 556.

acuminatus, Dougl., i. 559.

arabiguus, Torr., i. 559.

antirrhinoides, Benth., i. 557.

azureus, Benth., i. 561, ii.

473.

barbatus, Nutt., i. 622.

breviflorus, LindL, i. 557.

Bridgesii, Gray, i. 560.

canoso-barbatum, Kellogg, i.

562.

centranthifolins, Benth., i.

560.

centranthifoliuK, Watson, i.

560.

Clevelandi, Gray. i. 559, ii.

473.

confertus, Dougl., i. 560.

corditolius, Benth., i. 557.

coryiiibosus, Benth., i. 557.

deustus, Dougl., i. 559.

diffusus, Dougl., i. 562.

Eatoni, Gray, i. 560, ii. 473.

Eriavthera, Nutt., i. 558.

Fendleri, Gray, i. 559.

Fremonti, Torr. & Gray, i.

622, ii. 473.

Gairdneri, Hook., i. 559.

glaber, Puish, 1. 558.

glandulosus, Dougl., i. 562.

ylaucifolius. Gray, i. 561.

Gordoni, Hook., i. 558.

gmcilentus. Gray, i. 561.

heterander, Torr. & Giay, i.

559.

heterodoxus. Gray, ii. 473.

heterophyllus, Lindl., i. 561.

heUrophyllus, Torr. & Gmy,
i. 56l'.

Pent.steinon heterophylliis, Wat-
son, i. 561.

Jajfrayauus, Hook., i. 561.

Isetus, Gray, i. 561.

laricifblius, Hook. & Am., i.

559.

Lemmoni, Gray, i. 557.

Lobbii, Hort., i. 557.

Menziesii, Hook., i 556, ii.

473.

Ncwbcrryi, Gray, i. 556.

nilidus, Dougl., i. 559.

ovatus, Dougl., i. 559.

Palmeri, Gray, i. 558, ii. 473.

procerus, Dougl., i. 560.

puniceus. Gray, i. 560.

Rattani, Gray, ii. 473.

Richardsonii, Dougl., i. 562.

Roezli, Regel, i. 561.

rostriflorum, Kell., i. 562.

Rothrockii, ii. 473.

speciosus, Dougl., i. 558.

spectabilis, Thurb., i. 558.

ternatus, Torr.,*i. 557.

triphyllus, Dougl., i. 562.

venustus, Dougl., i. 562.

Pepper, Black, ii. 77.

Pepper-tree, i. 595.

Peppergrass, i. 45.

Peppermint, i. 592.

Peraphyllum, Nutt., ii. 444.

ramosissimum, Nutt., ii. 445.

Perezia, Lag., i. 422.

Arizonica, Gray, i. 422.

microcephala, Gmy, i. 422.

Perityle, Benth., i. 396.

Acmelia, Gray, i. 396, ii. 458.

aglossa. Gray, i. 397.

Californica, Benth., i. 396.

eoronopifolia. Gray, i. 397.

Emoryi, Torr., i. 397.

incana. Gray, i. 396.

leptoglossa, Gray, i. 397.

microglossa, Benth., ii. 458.

nuda, Torr., i. 397.

Parryi, Gray, i. 397.

pluniigera. Gray, i. 396.

Petalonyx, Gray,"i. 238.

nitidus, Watson, i. 238.

Parryi, Gray, i. 238.

Thurberi, Gray, i. 238.

Petalostemon, Michx., i. 141.

Petasites, Touni., i. 406.

palmata, Benth. & Hook., i.

407.

sagittata. Gray, i. 407.

Petunia, Juss., i. 546.

parviHora, Juss., i. 546.

Peucedanum, Linn., i. 267.

anibiguum, Nutt., i. 269.

caruifolium, Torr. & Gray, i.

269.

dasv(;arpuni, Torr. & Gray, i.

270, ii. 452.

Euryptera, Gray, i. 269.

farinosum, Gey., i. 269, ii.

451.

Peucedanum foeniculaceum,

Nutt., i. 270.

Hallii, Watson, i, 269, ii.

452.

IcBvigatum, Nutt., i. 269.

latij'olium, Nutt., i. 268.

leiocarpum, Nutt., i. 268.

lepfocarpum, Nutt., i. 269.

macrocarpum, Nutt., i. 270.

Tnarginatiim, Benth., i. 269.

niillefoliuni, Watson, i. 270.

Nevadense, Watson, i. 270.

nudicaule, Nutt., i. 270.

nudicaule, Toit. & Gray, i.

270.

nudiaiule, Watson, i. 270.

Nuttallii, Watson, i. 268.

parvifoliuni. Tori'. & Gray, i.

269.

simplex, Nutt., i. 269.

tomcntosum, Benth., i. 270.

triternatum, Nutt., i. 268.

utiicuiatura, Nutt., i. 269.

villosum, Nutt., i. 270.

Peucephyllum Schottii, Gray, i.

410.

Phcica annua. Gey. , 1. 1 46.

astragalina. Hook. & Am.,
L 146.

eanescens, Nutt., i. 149.

Crotalarice, Benth., i. 149.

densifoHa, Smith, i. 150.

densifolia, Auct., i. 149.

Doiiqlasii, Torr. & Graj', 1.

150.

HookeriavM, Torr. & Gray, i.

148.

leucophylla. Hook. & Am., i.

148.

mncrodon. Hook. & Arn., i.

150.

megaairpa, Nutt., i. 148.

viollissivia, Nutt., i. 151.

mollissima. Ton-., i. 151.

Nullallii, Torr. & Gray, i.

150.

trichopoda, Nutt., i. 149.

Phacelia, Juss., i. 506.

bicolor, Torr., i. 512, ii. 467.

Bolanderi, Gray, i. 509.

brachyantha, Benth., i. 507.

braehyloba. Gray, i. 510, ii.

467.

Brannani, Kellogg, ii. 467.

Breweri, Gray, i. 507.

Cali/ornica, Cham., i. 506.

canipanularia. Gray, iL 467.

ciliata, Benth., i. 508.

circinata, Jacq. f., i. 506.

circinatiforniis, Gray, i. 511.

Cooperre, Gray, ii. 467.

crassifolia, Torr., i. 512.

crenulata, Torr., L 507.

ciuvipes, ToiT., i. 511.

Davidsonii, Gray, i. 510, ii.

467.

divaricata. Gray, i. 511.
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Phacelia Douglasii, Torr., i.

510.

Fi-anklinii, Gray, i. 509.

Fiemontii, Torr., i. 512, ii.

467.

gktiidu/osa, Kellogg, ii. 467.

graudiflora, Gray, i. 513.

grisea, Gray, ii. 467-

gymiioclada, Ton*., i. 512.

heterophylla, Pursh, i. 506.

hispida, Gray, ii. 467.

humilis, Torr. & Gray, i. 507.

hydrophylloides, Torr., i. 509.

Ivesiana, Torr., i. 512, ii. 467.

loassefolia, Torr., i. 509.

longipes, Torr., i. 513.

malvsefolia, Cham., i. 507.

Menziesii, Torr., i. 510.

micrantha, Torr., i. 511.

micranthM, Torr., i. 505.

Mohavensis, Gray, ii. 467.

namatoides. Gray, i. 506.

Parryi, Torr., i. 513.

phyllonianica, Gray, i. 508.

procera. Gray, i. 509, ii. 467.

piisiila, Torr., i. 511.

pusilla, Torr., i. 515.

ramosissima, Dougl., i. 508.

rotundifolia, Torr., i. 511.

sericea. Gray, i. 508.

tanacetitblia, Benth., i. 508.

tanacetifoHa, Thurb., i. 508.

viscida, Torr., i. 513.

Whitlavia, Gray, i. 513.

P/utsostoma Douglasii, Spach, i.

232.

Phalacroseris, Gray, i. 423.

Bolanderi, Gray, i. 423.

Phakmgium pomeridianum,
Don, ii. 160.

Quamash, Pursh, ii. 158.

PhalarLs, Linn., ii. 264.

amethystina, Trin., ii. 265.

angusta, Nees, ii. 265.

arundinacea, Linn., ii. 265.

Californica, Hook. & Am.,
ii. 265.

Canariensis, Linn., ii. 264.

intermedia, Bosc, ii. 264.

Pharomitrium siibsessile,

Schimp., ii. 361.

Phascum, Linn., ii. 358.

bryoides, Dicks , ii. 359.

cuspidatum, Schreb., ii. 359.

muticum, S(;hreb., ii. 358.

sernttum, Schreb., ii. 358.

subulatum, Linn., ii. 359.

Phegopteris, Fee, ii. 345.

alpestris, Mett., ii. 345.

Dryopte.ris, Fee, ii. 345.

polypodioides. Fee, ii. 345.

Phelipcea Californica, Don, i.

584.

erianthera, Engelm., i. 585.

erianthera, Watson, i. 584.

Liidoviciana, Walp., i. 585.

phietorum. Gray, i. 585.

PhcUpcea tuberosa, Gray, i. 585.

PJiellandrium aquaticum,
Pursh, i. 264.

Philadelphus, Linn., i. 202.

Cali/oniicus, Benth., i. 202.

Gordonianus, Lindl., L 202.

Lewisii, Pursh, i. 202.

Philibertia, HBK., ii. 463.

linearis, Benth. & Hook., ii.

464.

Philonotis, Bridel, ii. 401.

caJcarea, Schimp., ii. 401.

fontaim, Bridel, ii. 401.

Phleum, Linn., ii. 262.

alpinum, Linn., ii. 263.

Hceakeanimi, Piesl, ii. 263.

pratense, Linn., ii. 262.

Phlox, Linn., i. 486.

adsurgens, Torr., ii. 465.

bryoides, Nutt., i. 487.

csespitosa, Nutt., i. 487.

canescens, Torr. & Gray, i.

487.

diffusa, Benth., i. 486.

divaricaia, Dur., i. 486.

Douglasii, Hook., i. 486.

Ilookeri, Dougl., i. 493.

humilis, Dougl., i. 486.

longifolia, Nutt., i. 486, ii.

464.

muscoides, Nutt., i. 487.

occidentalis, Dur., i. 486.

Sabini, Dougl., i. 486.

speciosa, Pursh, i. 486.

speciosa, Torr., i. 486.

Phoenicaulis chciranthoides,

Nutt., i. 35.

Pholisma, Nutt., i. 464.

arenarium, Nutt., i. 464.

Phoradendron, Nutt., ii. 104.

Bolleanum, Eiehl., ii. 105.

Californicum, Nutt., ii. 105.

flavescens, Nutt., ii. 105.

juniperinum, Engelm., ii.

105.

panciflorum, Torr., ii. 105.

villosiim, Nutt., ii. 105.

Photinia arbutifolia, Lindl., i.

188.

Fremontiana, Decaisne,i.l88.

Phragmites, Trin., ii. 299.

communis, Trin., ii. 300.

Phyllodoce, Salisb., i. 456.

empdriforniis, Don, i. 456.

Phyllopappus, Wal])., i. 423.

Phyllospadix, Hook., ii. 192.

Scouleri, Hook., ii. 192.

Torreyi, Watson, ii. 192.

Physalis, Linn., i. 540.

iequata, Jacq. , i. 541.

cardiophylla, Torr., i. 541.

crassifolia, Benth., i. 541.

glabra, Benth., i. 541.

lobata, Torr., i. 541.

Palmeri, Gray, ii. 471.

pubescens, Linn., i. 541.

Physaria, Nutt., i. 47.

Physaria didvmocarpa. Gray, i.

47.

Physcomitrium, BrMil, ii. 387.

pyritbrme, Bridel, ii. 387.

Physocarpus, Maxim., ii. 443.

opulifolia, Maxim., ii. 443.

Torreyi, Maxim., ii. 443.

Picea, Link, ii. 121.

brudeata, Loud., ii. 118.

cmicolor, Gord., ii. 118.

grandis. Loud., ii. 118.

nnbilis, Lou<l., ii. 119.

pendula, Engelm., ii. 122.

pungens, Engelm., ii. 122.

Sitchensis, Carr., ii. 122.

Pickeringia, Nutt., i. 114.

montana, Nutt., i. 114, ii.

439.

Picradenia Richardsonii, Hook
.

,

i. 394.

Picrothamnus, Nutt., i. 404.

desertormn, Nutt., 1. 404.

Pieplant, Wild, ii. 479.

Pigweed, ii. 46.

Pilostyles, Guillem., ii. 103.

Thurberi, Gray, ii. 103.

Pilularia, Linn., ii. 352.

Americana, Braun, ii. 352.

Pimpernel, i. 469.

Pimpinella, Linn., i. 259.

apiodora. Gray, i. 260.

Pin-clover, i. 95.

Pin -grass, i. 95.

Pine, ii. 122.

California Scrub, ii. 128.

Ginger, ii. 115.

Monterey, ii. 128.

Nut, iL"r24, 127.

Sugar, ii. 123.

White, ii.l23.

Yellow, ii. 126.

Pine-sap, i. 462.

Pinedrops, i. 461.

Pinus, Tourn., ii. 122, 483.

adunca, Bosc, ii. 127.

albicaulis, Engelm., iL 124.

amabilis, Dougl., ii. 118.

aristata, Engelm., ii. 125.

Balfouriana, Jeff., ii. 125.

Beardsleyi, Murr., ii. 126.

Benthamiana, Hartw., ii.l26.

Bolanderi, Parlat., ii. 126.

bracteata, Don, ii. 118.

Californica, ii. 127, 128.

cembroidcs, Newb., ii. 124.

cmicolor, Engelm., ii. 118.

contorta, Dougl., ii. 126.

Coulteri, Don, ii. 127.

Craigann, Murr., ii. 126.

deflexa, Torr., ii. 126.

Douglasii, Sabine, ii. 120.

Edgariana, Hartw., ii. 128.

flexilis, James, ii. 124.

Fremontiana, Endl., ii. 124.

grandis, Dougl., ii. 118.

inops, Bong., ii. 126.

insignis, Dougl., ii. 127.
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Pinus Jeffreyi, Miirr., ii. 126.

Lambertiaim, Doiigl., ii. 123.

Llaveana, ii. 124.

lophosperma, Lindl., ii. 125.

macrocarpa, Lindl., ii. 127.

Menziesii, Dougl., ii. 122.

Mertensiana, Bong., ii. 121.

monophyllii, Torr. & Frem.,
ii. 124.

monticola, Dougl., ii. 123.

muricata, Don, ii. 128.

Murrayana, Murr., ii. 126.

iwbilis, Dougl., ii. 119.

Nuttallii, Parlat., ii. 112.

Parryana, Engelm., ii. 124.

PaUoniana, Parlat., ii. 121.

ponderosa, Doug!., ii. 125.

radiata, ii. 127, 128.

Sabiniana, Doug!., ii. 127.

Shasta, Carr., ii. 124.

Sinclairii, Hook. & Ain., ii.

128.

Sitchensis, Bong., ii. 122.

Torreyana, Parry, ii. 125.

tuberculata, Gord., ii. 128.

tuberculata, Don. ii. 127.

venusta, Dougl., ii. 118.

Pipe-Vine, ii. 102.

PlPERACE^, ii. 77.

Pipsissewa, i. 459.

Piptocalyx, Toit., i. 527.
circumscissiis, Toit., i. 527.

Pirus, Linn., i. 188.

Americana, DC, i. 189.

communis, Linn., i. 188.

diversifolia, Bong., i. 188.

Mains, Linn., i. 188.

rivularis, Dougl., i. 188.

sambucifolia, Cham. &
Scblecht., L 189.

Pistacia Mexicana, HBK., i.

109.

Pitama dumosa, Nutt., i. 98.

Plagiobotrys, Fisch. & Mey., i.

525.

canescens, Benth., i. 526.

riifescens, Fisch. & Mey., i.

526.

Plagiothecium, Schimp., ii. 416.

denticulatum, Bruch &
Schimp., ii. 417.

piliferum, Bruch & Schimp.

,

ii. 417.

prUchellum, Bruch. & Sch.,

iL 417.

sylvcUicum, Bruch & Schimp.,
ii. 417.

undulatiim, Bruch & Schimp.,
ii. 417.

Plaxtaginace^, i. 610.

Plantago, Linn., i. 610.

As'inMca, Linn., ii. 478.

Bigelovii, Gray, i. 612.

Bigelovii, Watson, i. 612.

Dnrvillei, Fisch. & Mey., i.

611.

eriopoda, Torr., i. 612, ii. 478.

Plantago hirtella, HBK., ii. 478.

Kamtdmtica, Hook, k Am.,
i. 611.

lanceolata, Linn., i. 611.

macrocarpa, Cham. &
Schlecht., i. 612.

major, Linn., i. 611, ii. 478.

maritima, Linn., i. 611.

Patagonica, Jacq., i. 611, ii.

478.

purpurascens, Nutt., i. 611.

pusilla, Nutt., i. 612.

Virginica, Linn., i. 611, ii.

478.

Plantain, i. 610.

Rattlesnake, ii. 135.

Water, ii. 200.

PLATANACE.E, ii. 65.

PlatanUiera, Richard, ii. 133.

elegans, Lindl., ii. 133.

foetida, Geyer, ii. 134.

gracilis, Lindl., ii. 135.

leucostachys, Lindl., ii. 134.

striata, Lindl., ii. 135.

Platanus, Tourn., ii. 66.

Californica, Bentli., ii. 66.

occidentalis, Hook. & Am.,
ii. 66.

racemosa, Nutt., ii. 66.

Plntyloma, Smith, ii. 340.

bellum, Moore, ii. 340.

brachypterum, Moore, ii. 340.

Platyspermuni, Hook., i. 27.

scapigerum. Hook., i. 27.

Platystemon, Benth., i. 19.

Californicus, Benth., i. 19.

Platystigma, Benth., i. 20.

Californicum, Benth. &
Hook., i. 20.

lineare, Benth., i. 20.

Oreganum, Benth. & Hook.,
i. 20.

Plectritis, DC, i. 287.

brachystemmi, Fisch. & Mey.,
i. 287.

congesta, DC, 1. 287.

macroceia, Torr. & Gray, i.

287, ii. 453.

Pleuraphis, Torr., ii. 293.

Jamesii, Torr., ii. 293.

rigida, Thurb., ii. 293.

Pleuricospora, Gray, i. 463.

fimbriolata, Gi-ay, i. 463, ii.

462.

Pleuridium, Bridel, ii. 359.

stramineum, Les(|., ii. 359.

subulatum, Bruch & Schimp.,
ii. 359.

Pleurogyne rotata, Griseb., i.

478.

Pleuropoqmi Dougla^i, Trin.,

ii. 307.

Pluchea, Cass., i. 334.

camphorata, DC, i. 334.

Plum, i. 166.

Plumbaginace^, i. 465.

Poa, Linn., ii. 311.

Poa abbreviata, R. Br., ii. 312.

airoides, Nutt., ii. 308.

alpina, Linn., ii. 312.

andina, Nutt., ii. 309.

ungustifolia, Ehrh., ii. 313.

annua, Linn., ii. 311.

Californica, Steud., ii. 314.

capitata, Nutt., ii. 315.

crocata, Michx., ii. 313.

Douglasii, Nees, ii. 314.

Jlii.itans, Scop., ii. 307.

glumaris, Trin., ii. 313.

hypnoides. Lam., ii. 315.

Kingii, Watson, ii. 313.

laxa, Haenke, ii. 312.

leptocoma, Trin., ii. 313.

Michauxii, Kunth, ii. 306.

nerva/a, Willd., ii. 308.

Nutkaensis, Presl, ii. 308.

Nuttalliana, Schultz, ii. 308.

pratensis, Linn., ii. 312.

procumbots. Curt., ii. 309.

reptans, Michx., ii. 315.

rupcstris. With., ii. 309.

serotina, Ehrh., ii. 313.

stenantha, Trin., ii. 313.

tenuifolia, Nutt., ii. 310.

trivialis, Linn., ii. 313.

Podosmmum debile, HBK., ii.

•278.

gracilc, HBK., ii. 277.

quadridentatuyii, HBK., ii.

277.

setosmn, HBK., ii. 277.

Podosciadium, Gray, i. 263.

Bolanderi, Gmy,"i. 263.

Californicum, Gray, i. 263.

Pogogyne, Benth., i. 596.

Douglasii, Benth., i. 597.
muftijiora, Benth., i. 597.
nudiuscula. Gray, i. 597.

parvittora, Benth., i. 597.
serpylloides, Gray, i. 598.

tenuiflora. Gray, i. 597.
ziziphoroides, Benth., i. 597.

Pogonatum, Beau v., ii. 402.
alpinum, Brid., ii. 402.

contortum, Lesq., ii. 403.

Pohlia arctica, R. Br., li. 392.
indinata, Swartz, ii. 392.
polymorpha, Hoppe &

Horn.sch., ii. 390.

Waretiensis, Schwaegr., li.

393.

Poison Hemlock, i. 258.
Oak, i. 110.

Polanisia, Raf., i. 50.

graveolens, Raf., i. 51.

trachyspeinia, Torr. & Gray,
i. 51.

uniglandulosa, Cav. , i. 51.

uniglandalosa, Torr., i. 51.

Polemoniace^, i. 485.

Polemonium, Tourn., i. 499.

caeruleum, Linn., i. 500.

capitatnm, Benth., i. 500.

carneum. Gray, ii. 466.
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Polemoniuiii coiifertum, Gray,

i. 500.

huniile, Willd., i..499,ii. 466.

niicranthuiii, Beiitli., i. 499.

pulchellum, Bunge, i. 500.

j)ulchcrri7num, Hook., i. 500.

Richardsoni, Grab., i. 500.

viscosum, Nutt., i. 500.

Polyantlierix Hystrix, Nees, ii.

327.

Polycai'pou, Linn., i. 71.

depressum, Nutt., i. 71.

tetraphyllum, Linn, f., i. 71.

Polygala, Tourn., i. 58.

acanthoclada. Gray, i. 59.

Californica, Nutt., i. 59, ii.

433.

cornuta, KelL, i. 59.

cucullata, Benth., i. 59, ii.

433.

cucullata, Newb., i. 59.

ovalifolia, DC, i. 59.

Nulkana, M09., i. 59.

NutkaiMy Torr. & Gray, i.

59.

NiUkana, Torr., i. 59.

subspiuosa, Watson, i. 59.

Xanti, Gray, i. 59.

POLYGALACE^, 1. 58.

POLYGONACEiE, ii. 6.

Polygonum, Linn., iL 10, 479.

acre, HBK., ii. 14, 480.

amphibium, Linn., ii. 13,

480.

amphibium, ii. 14.

aviculare, Linn., ii. 11.

Bidwellise, Watson, ii. 479.

Bistorta, Linn., ii. 14, 480.

Bolanderi, Brewer, ii. 11.

Californicum, Meisn., ii. 13.

coarctatuni, Dougl., ii. 12.

Convolvulus, Linn., ii. 15.

Davisiffi, Brewer, ii. 15.

dumetornin, Linn., ii. 15.

erectum, Linn., ii. 11.

Greenei, Watson, ii. 480.

Hartwrightii, Gray, ii. 14.

Hydropiper, Linn., ii. 14.

imbricatum, Nutt., ii. 12.

minimum, Watson, ii. 11.

Muhlenbergii, Watson, ii. 13.

nodosum, Pers., ii. 13.

Paronychia, Cham. &
Schlecht., ii. 10.

Pennsylvanicum, Linn., ii.

13.

Persicaria, Linn., ii. 14, 480.

polygaloides, Meisn., ii. 12.

polyniorphuni, Ledeb., ii. 15.

ramosissimum, Miehx., ii. 12.

Shastense, Brewer, ii. 11.

tenue, Michx., ii. 12.

Torrcyi, Watson, ii. 12.

viviparum, Linn., ii. 15.

Polypoppus sericetis, Nutt., i.

334.

Polypodiuni, Linn., ii. 334.

Polypodium alpestre, Hoppe, ii,

345.

Calilornicuni, Kaulf., ii. 334.

carnosinn, Kell., ii. 335.

falcatum, KelL, ii. 334.

Glycyrrhiza, Eaton, ii. 334.

intermedium, Hook. & Arn.,

ii. 334.

pachyphyllwun, Eaton, ii. 335.

Scouleri, Hook. & Grev., ii.

335.

vulgare, Linn., ii. 334.

Polypody, ii. 334.

Polypogon, Desf., ii. 270.

alo2)ecuroides, Buckl., ii. 273.

fugax, ii. 270.

littoralis. Smith, ii. 270.

Monspeliensis, UesF., ii. 270.

Polystichwrn munitum, Presl,

ii. 346.

Polytrichadelphus Lyallii,

Mitt., ii. 402.

Polytrichum, Dill., ii. 403.

. alpitmm, Linn., ii. 402.

angustatum, Hook., ii. 402.

brevifolium, R. Br., ii. 403.

commune, Linn., ii. 403.

contortuiii, Mcnz., ii. 403.

dentatum, Lesq., ii. 403.

formosum, Hedw., ii. 403.

juniperinum, Hedw., ii. 403.

locvijdluin, Hampe, ii. 403.

piliferum, Schreb., ii. 403.

undulalum, Hedw., ii. 402.

Poi.d-Lily, i. 17.

Pondweed, ii. 194.

Horned, ii. 193.

PONTEDF.RIACE^, ii. 186.

Poplar, ii. 91.

Populus, Tourn., ii. 91.

angustifolia, James, ii. 91.

balsaviifera, ii. 91.

Fremonti, Watson, ii. 92.

monilifcra, ii. 92.

tremuioides, Michx., ii. 91.

trichocarpa, Torr, & Gray, ii.

91.

Porophyllum, Vaill., i. 398.

gracile, Benth., i. 399.

Greggii, Gray, i. 399.

Porterella, Torr., i. 444.

carnulosa, Torr., i. 444.

Portulaca, Tourn., i. 73.

grandiflora. Hook., i. 74.

oleracea, Linn., i. 74.

pilosa, Linn., i. 74.

retu.sa, Engelm., i. 74.

POKTULACACE^, i. 73.

Potamogeton, Tourn., ii. 194.

amplifolius,Tuckenn., ii. 196.

Claytoni, Tuckerm., ii. 195.

compressus, Fries, ii. 197.

gramineuR, Linn., ii. 196.

heterophyl/iis, Scbrcb., ii. 196.

lonchites, Tuckerm., ii. 196.

lucens, Linn., ii. 196.

niarinus, Linn., ii. 198.

Potamogeton montanum, Presl,

ii. 196.

natans, Linn., ii. 195.

nutans, ii. 196.

Niagarensis, Tuckerm., ii.

197.

pauciHorus, Pursh, ii. 197.

pectinatus, Linn., ii. 198.

perfoliatus, Linn., ii. 197.

prailongus, Wulf., ii. 197.

Proteus, Cham., ii. 197.

pusillus, Linn., ii. 198.

Robbinsii, Oakes, ii. 198.

rufescens, Schrad., ii. 195.

trichoides, Benth., ii. 198.

zo.steraceus. Fries, ii. 198.

zosterffifolius, Schum., ii. 197.

Potato, i. 558.

Hog's, ii. 183.

Potentilla, Linn., i. 177.

Anserina, Linn., i. 180.

Bluschkeana, Turcz., i. 179.

Breweri, Watson, i. 178, ii.

444.

Clarkiana, Kellogg, ii. 444.

depaupcrata, Engelm., i. 184.

dissecta, Pursh, i. 179.

diversifolia, Lehm., i. 179.

fastigiata, Nutt., i. 179.

jissa, Nutt., i. 178.

Jlabellifolia, Hook., i. 180.

flabelliformis, Lehm., i. 179.

fruticosa, Linn., i. 180.

gelida, Meyer, i. 180.

glandulo.sa, Lindl., L 178.

gracilis, Dougl., i. 179.

Grayi, Watson, i. 179, ii. 444.

millegrana, Engelm., i. 178.

multijuga, Lehm., i. 181.

Newberryi, Gray, i. 184.

Nultallii, Lehm., i. 179.

palustris. Scop., L 180, ii. 444.

Plattensis, Nutt., i. 179.

rigiiho, Nutt., i. 179.

rivalis, Nutt., i. 178.

Wheeleri, Watson, i. 179, ii.

444.

Wranaeliaim, Fisch. & Mey.,
i. 178.

Poteridium annuum, Spach, i.

186.

Poteriuni, Linn., i. 186.

annuum, Nutt., i. 186.

officinale, Benth. & Hook.,
i. 186.

Pottia, Ehrh., ii. 360.

cavifolia, Ehrh., ii. 361.

Heiinii, Bruch & Schimp. , ii.

361.

minutula, Bruch & Schimp.,

ii. 361.

rubiginosa, Watson, ii. 361.

Starkeana, Muell., ii. 361.

subsessilLs, Bruch & Schimp.,
ii. 361.

truncata, Bruch & Schimp.,

iL 361.



INDEX OF GENERA AND SPECIES. 525

Prairie-Grass, California, ii. 322.

Prenavthes teniii/olia, Toir., i.

428.

Primrose, i. 468.

Primula, Linii., i. 468.

suliriitescens. Gray, i. 468.

PUIMULACE^, i. 466.

Prince's Pine, i. 459.

Primwpsis, Nutt., i. 310.

Prilchardia JUatuentosa,
Wendl., ii. 211.

Prosartes, Don, ii. 178.

Hookeri, Torr., ii. 179.

hi)iuflinosa, ii. 179.

Menziesii, Don, ii. 178.

Oregiviia, Watson, ii. 179.

jtarvilolia, Watson, ii. 179.

trachyandra. Ton., ii. 179.

trachyearpa, Watson, ii. 179.

Prosopis, Linn., i. 162.

cineia.scens. Gray, i. 163.

Eiiionji, Torr., i. 163.

(ikmdidosa, Torr., i. 163.

jnlitioi-a, DC, i. 163.

odorala, Torr., i. 163.

pubescens, Benth., i. 163.

Prunus, Tourn., i. 166.

Andersouii, Gray, i. 168.

demissa, Walp.,* i. 167, ii.

443.

emarginata, Walp., i. 167, ii.

442.

fascicnlata. Gray, i. 168.

Fremonti, Watson, ii. 442.

ilicifolia, Walp., i. 168, ii.

443.

viollis, Walp., i. 167.

serotina, Ehrh., i. 167.

subcordata, Benth., i. 167.

Virginiana, Linn., i. 167.

Vinjiniana, Torr., i. 167.

Psathyrotes, Gray, i. 409.

annua. Gray, i. 409.

ramosissiraa. Gray, i. 409.

Schottii, Gray, i. 409.

Pseudotsuga, C'arr., ii. 119.

Douglasii, Carr., ii. 120, 483.

Psilocarphus, Nutt., i. 336.

brevissimiis, Nutt., i. 336.

caulescens, Benth., i. 337.

globifervs, Nutt., i. 336.

Oreganus, Nutt., i. 336.

tcnellus, Nutt., i. 336.

Psilochenia occideiitalis, Nutt.,

i. 435.

Psoralea, Linn., i. 139.

Californica, Watson, ii. 441.

floribunda, Nutt, i. 140.

fruticosa, Kellogg, ii. 441.

laneeolata, Pnrsli, i. 140.

macrostachya, DC, i. 140, ii.

441.

orbicularis, Lindl., i. 139.

physodes, Dougl., i. 140.

strobilina. Hook. & Am., i.

139.

strobilina,Torr. k Gray, i. 140.

Ptelea, Linn., i. 97.

angustifolia, Benth., i. 97, ii.

438.

Pteryyophi/llum, Bridel, ii. 406.

luceiis, Brid., ii. 406.

Pterigvnandrum, Hedw., ii.

407.

filiforme, Hedw., ii. 407.

Pteris, Linn., ii. 341.

aquilina, Linn., ii. 341.

Pterochiton, Torr., ii. 50.

occidentalc, Torr., ii. 55.

Pteiogouiuin, Swartz, ii. 406.

filiforme, Schwaegr., ii. 407.

gracile, Swartz, ii. 406.

Pterospora, Nutt., i. 461.

andromedea, Nutt., i. 462.

Pterostegia, Fisch. & Mey., ii.

39.

drvmaiioides, Fisch. & May.,

li. 40.

niacroptera, Benth., ii. 40.

Pterostep/uaius, Kell., i. 431.

nmcimitus, Kell., i. 431.

Ptilocahjx, Torr. & Gray, i. 520.

Ptilomeris, Nutt., i. 378.

afiinis, Nutt., i. 378.

anlhemoides, Nutt., i. 378.

aristata, Nutt., i. 378.

coronaria, Nutt., i. 378.

nutica, Nutt, L 378.

tenelln, Nutt., i. 378.

Ptilophora nutans. Gray, i. 424.-

Ptychomitriuni, Bruch k
Schinip., ii. 381.

Gardneri, Lesq., ii. 382.

Puccoon, i. 522.

Pugiopajjpus, Gray, i. 354.

Bigelovii, Gray, i. 355.

Breweri, Gray, i. 355.

ealliopsideus. Gray, i. 355.

Pulmoimria iiihirica, Linn., i.

523.

Pursl)ia, DC, i. 173.

tridentata, DC, i. 173, ii.

443.

Pui-slane, i. 73.

Putty-root, ii. 132.

Pycnanthemum, Miehx., i. 592.

Californicum, Torr., i. 592.

Pycreus, ii. 214.

Pyrola, Tourn., i. 460.

aphylla. Smith, i. 461.

hractmla. Hook., i. 460.

ehlorantha, Swartz, i. 461.

dcntata. Smith, i. 461.

elntn, Nutt., i. 460.

Meuziesii, Don, i. 459.

picta, Smith, i. 460.

rotundifolia, Linn., i. 460.

secunda, Linn., i. 460.

umbeUatn, Linn., i. 459.

uniflora, Linn., i. 460.

Pyrrocoma, Hook., i. 310.

grindelioides, DC, i. 311.

Menziesii, Hook, k Am., i,

315.

Pyrrocoma paniculata, Ton-. &
Gray, i. 312.

racemosn, Torr. k Gray, ii.

454.

Pyms, see Pirus.

Quack-Grass, ii. 324.

Quaking Asp, ii. 91.

Grass, ii. 315.

Qiiamoclidion mult ifiorum,
Torr., ii. 2.

Quercus, Linn., ii. 93.

acutulens, Torr., ii. 96.

agrifolia, Nee, ii. 98.

berberidifoHa, Liebni., ii. 96.

Breweri, Engelni., ii. 96.

chrysolepis, Liebm., ii. 97.

chrysolepis, ii. 97.

erassipocula, Torr., ii. 97.

densitiora. Hook, k Am., ii.

99.

Douglasii, Hook, k Am., ii.

95.

dumosa, Nutt., ii. 96.

echinacea, Toit., ii. 99.

Enioryi, Torr., ii. 94.

fulvescens, Kellogg, ii. 97.

Garryana, Dougl., ii. 95.

Hindsii, Benth., ii. 95.

Kelloggii, Newb. , ii. 99.

lobata. Nee, ii. 95.

lobata, ii. 96.

Morehus, Kellogg, ii. 98.

Necei, Liebm., ii. 95.

oblongifolia. Ton-., ii. 96.

oblong
i
folia, ii. 97.

oxyadenia, Torr., ii. 98.

Palmeri, Engelm., ii. 97.

pungens, Liebm., ii. 96.

Itansomi, Kellogg, ii. 95.

Sonomeiisis, Benth., ii. 99.

tincloria, ii. 99.

tomentella, Engelm., ii. 97.

undulatii, Torr., ii. 96.

vacriniifolia, Kellogg, ii.

97.

Wislizeni, A. DC, ii. 98.

Quillwort, ii. 350.

Quitch-Giass, ii. 324.

Racopilum anomalum,
Schwaegr., ii. 406.

Radish, i. 49.

RAFFI.ESIACEiE, ii. 102.

Ratinesquia, Nutt., i. 429.

Ciliforniea, Nutt, i. 430.

Neo-Mexicaiia, Gray, i. 430.

Ragweed, i. 344.

Raillardella, Gray, i. 416, 618.

argentea. Gray, i. 417.

Muirii, Gray, i. 618.

scaposa. Gray, i. 417.

Rana.pa.lus Eisenii, Kellogg, ii.

474.

Rantnculace-c, i. 2.

Ranunculus, Linn., i. 5, ii. 425.

acris, Torr. k Gray, i. 8.
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Ranunculus alismeefolius, Gey-
er, i. 6, ii. 426.

Andersonii, Gray, i. 6.

aijuatilis, Linn., i. 5, ii. 425.

Bloomeri, Watson, ii. 426.

Californicus, Bentli., i. 7, ii.

426.

canus, Benth., i. 8.

Chilensis, DC, i. 9.

Cymbalaria, Pursh, i. 7.

dclphinifolius, Torr. & Gray,

i. 8.

dissectus. Hook. & Am., i. 8.

Eisenii, Kellogg, ii. 426.

fiisckularis, Muhl., i. 9.

Flammula, Linn., i. 6.

glaberrimus, Hook., i. 7, ii.

426.

hebecarpus, Hook. & Arn., i.

8, ii. 426.

hederaceus, Linn., i. 5, ii.

425.

hydrocharis, Hiern, i. 5.

hystriculus. Gray, i. 6, ii.

425.

Lemmoni, Gray, i. 7.

niacranthus, Scheele, i. 8.

multifidus, Pursh, ii. 426.

muricatus, Linn., i. 9.

Nelsonii, Gray, i. 8, ii. 426.

orthorhynchus. Hook., ii.

426.

oxynotus. Gray, i. 7.

parvijlorus, Torr. & Gray, i. 8.

Parshii, Richards., ii. 426.

repens, Linn., i. 8.

reptans, Linn., i. 6.

sceleratus, Linn., ii. 426.

tenellus, Nutt., i. 8.

trachyspermus, Engelni., I. 7.

Raphanus, Linn., i. 49.

Raphanistruni, Linn., i. 49.

sativus, Linn., i. 49.

Raspberry, i. 171.

Rattlesnake Plantain, ii. 135.

Rattleweed, i. 144.

Ray-Grass, ii. 323.

Reboulea gracilis, Kunth, ii.

302.

Red Clover, i. 128.

Fir, ii. 119.

Red-top, ii. 272.

Red-bud, L 160.

Redwood, i. 104, ii. 116.

Reed, ii. 299.

Bur, ii. 188.

Reed Bent-Grass, ii. 278.

Reed Canary-Grass, ii. 265.

Heed-Grass, Wood, ii. 276.

Remie, ii. 63.

Rescue Grass, ii. 322.

Reseda Luteola, Linn., i. 53.

odorata, Linn., i. 53.

Resedace^, i. 53.

Retinospora, Sieb. & Zucc, ii.

114.

Rhaconiitrium, Bridel, ii. 380.

Rhacomitrium aciculare, Brid.,

ii. 380.

canescens, Brid., ii. 381.

depressuin, Lescj., ii. 381.

heterostichum, Brid., ii. 381.

lanuginosum, Brid., ii. 381.

niicrocarpum, lirid., ii. 381.

Nevii, Watson, ii. 381.

Rhamnace^, i. 99.

Rhamnus, Linn., i. 100.

alnifolia, L'Her., i. 100, ii.

438.

Calitornica, Esch., i. 101, ii.

439.

crocea, Nutt., i. 100.

ilicifoHiis, Kell., i. 101.

oleifolias, Hook., i. 101.

Piushiaua, DC, i. 100, ii.

439.

Ehizocfonium acanthoncuron,

Muell., ii. 397.

Rhododendron, Linn., i. 457.

albitlorum, Hook., i. 458.

calendulaceum, Hook.& Arn.

,

i. 458.

Californicum, Hook. , i. 458,

ii. 461.

occidentale. Gray, i. 458.

Rhubarb, ii. 6.

Rhus, Linn., i. 109.

aromatica. Ait., i. 110.

diversiloba, Torr. & Gray, i.

110.

integrifolia, Benth. & Hook.,
i. 110.

laurina, Nutt., i. 111.

lobata. Hook., i. 110.

Toxicodendron, Linn., i. 110.

trilobata, Nutt., i. 110.

Rhynchospora, Vahl, ii. 213.

alba, Vahl, ii. 213.

Ehi/nchostegiicm, Schimp., ii.

415.

rusciforme, Bruch & Schimp.,
ii. 415.

Ribbon-Grass, ii. 265.

Ribes, Linn., i. 2(J4.

aureum, Pursh, i. 207.

bracteosuin, Dougl., i. 206.

bradeosum, Watson, i. 206.

Califomicuin, Hook. & Arn.,

i. 205.

Californicum, Gray, i. 205.

cereuni, Dougl., i. 207.

divaricatum, Dougl., i. 205.

ferox. Smith, i. 205.

fragrans, Lodd., i. 208.

glntinosum, Benth., i. 207.

hirlellum, Michx., i. 206.

Hudsonianum, Rich., i. 206.

irriguuvi, Dougl., i. 206.

lacustre, Poir., i. 206.

laxiflorum, Pursh, i. 206.

lejrtanthum, Gray, i. 205.

Lobbii, Gray, i. 205, ii. 446.

ma/vaceum, Smith, i. 207.

Menziesii, I'ursli, i. 204.

Ribes occidentale, Hook, k Arn.,

i. 205.

oxj'acanthoides, Linn., i. 206.

oxi/acanUioides, Michx., i.

206.

oxyacanthoides. Hook., i. 206.

prostratum, L'Her., i. 206.

sanguineum, Pursh, i. 207.

saxosutn. Hook., i. 206.

setosum, Lindl., i. 206.

speciosum, Pursh, i. 204.

stamiiieum, Smith, i. 204.

subvcstituin. Hook. & Arn.,

i. 205.

subvestiliim , Hook., i. 205.

tenuiflorum, Lindl., i. 208.

villosum, Nutt., i. 206.

viseosissimum, Pursh, i. 207.

IFolJii, Rothr., i. 207.

Ribgi-ass, i. 610.

Rice's Cousin, ii. 262.

Kiee Cut-grass, ii. 262.

Hice, False, ii. 262.

Ricinella myricafolia, Muell.,

ii. 70.

Ricinus communis, Linn., ii. 67.

Riddellia, Nutt, i. 372.

arachnoidea. Gray, i. 372.

Cooperi, Gray, i. 373.

tagetina, Nutt., i. 372.

Rigiopappus, Gray, i. 387.

leptocladus. Gray, i. 387.

Roble, ii. 95.

Rock-Brake, ii. 341.

Romanzolfia, Cham., i. 516.

Sitchensis, Bong., i. 516.

Romneya, Harvey, i. 20.

Coulteri, Harv., i. 20, ii. 428.

Rosa, Tourn., i. 187.

blanda. Ait., L 187, ii. 444.

blanda, Watson, i. 187.

Californica, Cham. &
Schlecht., i. 187.

gymnocarpa, Nutt., i. 187.

Nutkana, Presl, ii. 444.

pisocarpa. Gray, i. 187.

spithamea, Watson, ii. 444.

RosACEiE, i. 164.

Rose, i. 187.

Rose Bay, i. 458.

Rosinweed, i. 361.

Rottbo&llia paniculata, Spreng.
,

ii. 322.

Roubieva, Moq., ii. 49.

multifida, Moq., ii. 49.

Rough Meadow-Grass, ii. 313.

RUBIACEiE, i. 281.

Rubus, Linn., i. 171.

glaucifolias, Kell., i. 172.

Idieus, Linn., i. 171.

leucodermis, Dougl., i. 172.

macropetalus, Dougl., i. 173.

Menziesii, Hook., i. 172.

Nutkanus, M05., i. 171, ii.

443.

obovatus, Linn., i. 172.

pedatus, Smith, i. 172.
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Rubns spectabilis, Pursh, i. 172.

strigosus, Michx., i. 171.

ursinus, Cham. & Schlecht.,

i. 172, ii. 443.

vehitinusy Hook. & Am., i.

172.

villosus, Ait., i. 171.

vitifolius, Chain. & Schlecht.

,

i. 173.

Eudbeckia, Linn., i. 347.

Califomica, Gray, i. 347.

occidentalis, Nutt., i. 347, ii.

456.

Ruellia, Linn., i. 588.

tuberosa, Linn., i. 588.

Rumex, Linn., ii. 7.

Acetosella, Linn., ii. 10.

Beilandieri, Meisn., ii. 9.

conglomeratus, Muir., ii. 9.

crispus, Linn., ii. 9.

Eiigelmanni, Meisn., ii. 10.

hynienosepalus, Torr., IL 8,

479.

longifolius, Auct., ii. 8.

maiitimus, Linn., ii. 9.

obtusifolius, Linn., ii. 9.

occidentalis, Watson, ii. 8.

paucifolius, Nntt., ii. 10.

persicarioicles, Hook., ii. 9.

pulcher, Linn., ii. 40.

salicifolins, Weinm., ii. 8.

Saxei, Kell., ii. 479.

venosus, Pui-sh, ii. 8.

Rupalleija, Moiiere, ii. 156.

voliibilis, Moiiere, ii. 156.

Ruppia, Linn., ii. 193.

maritima, Linn., ii. 194.

Rush, Bog, ii. 203.

Club, ii. 216.

Scouring, ii. 329.

Spike, ii. 220.

Wood, ii. 202.

Rush-Grass, ii. 267.

RutacEjE, i. 96.

Rutosma Texanum, Gray, i. 97.

Saccularia Veatchii, Kell., i.

551.

Sage, i. 596.

Black, ii. 477.

White, ii. 56, 477.

Sage-bush, i. 402.

Sagina, Linn., i. 70.

Linnffii, Presl, i. 70, ii. 435.

occidentalis, Watson, i. 70.

procmnbens, Boland., i. 70.

Sagittaiia, Linn., ii. 201.

Chinensis, Sims, ii. 201.

variabilis, Engelm., ii. 201.

Saint-John's-wort, i. 80.

Salal, i. 454.

Salazaria, Torr., i. 604.

Mexicana, Torr., i. 604.

Salicace^, ii. 82.

Salicornia, Tourn., ii. 57.

anibigua, Michx., ii. 57.

fruticosa, ii. 57.

herbacea, Linn., ii. 57.

Salix, Tourn., ii. 82.

arctica. Pall., ii. 90.

argophijlla, Nutt., ii. 85.

argiUa, Anders., ii. 84.

Austinae, Bebb, ii. 88.

Bigelovii, Torr., iL 86.

brachycarpa, Nutt., ii. 85.

brachystachys, Benth., ii. 87.

Breweri, Bebb, ii. 88.

Californica, Bebb, ii. 89, 483.

capreoides, Andei-s., ii. 87.

chlm-ophylla, ii. 87.

cordata, Mulil., ii. 85.

Coulteri, Anders., ii. 90.

cimeata, Nutt., ii. 87.

exigua, Nutt., ii. 85.

Fendleriarm, Anders., ii. 84.

Jtavescens, Nutt., ii. 86.

fluviatilis, Nutt., ii. 85.

Geyeriana, Anders., ii. 87.

glauca, Linn., ii. 89.

glauccyps, Anders., ii. 89.

Hartwegi, Benth., ii. 86.

Hindsiaiia, Benth., ii. 85.

Hoffv\anniana, Hook. & Am.,
li. 84.

humilis, ii. 86.

laevigata, Bebb, ii. 83.

lanctfoHa, Anders., ii. 84.

lasiandra, Benth., ii. 84.

lasiolepis, Benth., ii. 86.

Lemmoni, Bebb, ii. 88.

longifolia, Muhl., ii. 84.

liKida, ii. 84.

lutea, Nutt., ii. 86.

macrocarpa, Nutt., ii. 88.

macrostdckya, Nutt., ii. 85.

microphylla, Schlecht., ii. 85.

Monica, Bebb, ii. 90.

Nevadensis, Watson, ii. 85.

nigra. Marsh., ii. 83.

pcntandra, ii. 84.

Scouleriana, Barratt, ii. 87.

se.ssilifolia, Nutt., ii. 85.

Sitchensis, Sanson, ii. 87.

xpeciosa, Nutt., ii. 84.

stagnalis, Nutt., ii. 87.

subcordata, An<lers., ii. 90.

taxifolia, HBK., ii. 85.

tenera, Anders., ii. 90.

villosa, ii. 89.

Salmon-beny, i. 171.

Salptglossis prostrata, Hook. &
Arn., i. 546.

Salsify, i. 422.

Snlsola depressa, Pursh, ii. 58.

Salvia, Linn., i. 598.

ballotajflora, Benth., i. 600.

carduacea, Benth., i. 599.

coccinea, Linn., i. 599.

Columbaiife, Benth., i. 599.

fulgens, Cav., i. 599.

gossypina, Benth., i. 599.

platycheila. Gray, i. 600.

splendens. Sell., i. 599.

Salviniace^e, ii. 352.

Sarabucus, Tourn., i. 277.

Sambucus glauca, Nutt., i. 278.
Mexicana, Ton*., i. 278.

pubcns, Michx., i. 278.

racemosa, Linn., i. 278.

Samolus, Linn., i. 470.

Valerandi, Linn., i. 470.

Samphire, ii. 57.

Sand-Spurrey, i. 71.

Sandwort, i. 68.

Sanguism-ba anntia, Torr. &
Gray, i. 186.

microccphala, Presl, i. 186.

my7-iuphylla, Braun & Bouche,
i. 186.

offimialis, Linn., i. 186.

Sanicle, i. 255.

Sanicula, Tourn., i. 255.

arctopoides, Hook. & Arn., i.

256.

bipinnata, Hook. & Am., i.

257, ii. 451.

bijunnatifida, Dougl., i. 256,

ii. 451.

laciniata, Hook. & Am., i,

256.

maritima, Kellogg, ii. 451.

Menziesii, Hook. & Am., i.

256, ii. 451.

Nevadensis, Wat-son, i. 256,

ii. 451.

nudicaulis. Hook. & Am., i.

256.

tuberosa. Ton-., i. 257, ii.

451.

Saktalace^, ii. 103.

Santolina suaveolens, Pursh, i.

401.

SAPIXDACEiE, i. 105.

Sapium anniium, ToiT., ii. 72.

Sa^wnaria, Linn., ii. 434.

officinalis, Linn., ii. 434.

A'accaria, Linn., ii. 434.

Sapota, White, ii. 438.

Saraiha acutifolia, Miere, i.

540, 541.
"

Coroiiopics, Gray, L 540.

lutna, Gray, i. 540.

Sarcobatus, Nees, ii 59.

Maximiliaiii, Nees, ii. 59.

venniculatus. Ton-., ii. 59.

Sarcodes, Torr., i. 462.

sanguinea, Torr., i. 462.

Sarcostemma, R. Brown, i. 477,
ii. 464.

heterophyllum, Engelm., i.

478, ii. 464.

lineare, Decaisne, ii. 464.

SarracemacevE, i. 17.

Sarratia, Moq., ii. 42.

BerJandien, Moq., ii. 42.

Saw-Griuss, ii. 224.

Saxifraga, Linn., i. 192.

cEstivalis, Fisch., i. 195.

oistivalis, Torr. & Gray, i. 195.

bryophora. Gray, i. 194.

heterantha. Hook., i. 195.

Meraci/olin, Gra}', i. 194.
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Saxifraga integrifolia, Hook., i.

194.

leucauthemifolia, Miclix., i.

195.

leucanthemifolia, Eugler, i.

194.

Mertensiana, Bong., i. 195.

nivalis, Linn., i. 194.

nivalis. Gray, i. 194.

Parryi, Torn, i. 193.

peltata, Torr., i. 193.

punctata, Linn., i. 195.

ranunculifolia. Hook., 1. 196,

ii. 445.

Tohniei, Torr. & Gray, i. 195.

Virginiensis, Michx., i. 194.

SaxifkagacejE, i. 192.

Saxifrage, i. 192.

Schallott, ii. 146.

Scheuchzeria, Linn., ii. 199.

palustris, Linn., ii. 199.

Schinus Molle, Linn., i. 109.

Schistidiwm, Brid., ii. 377.

apocarpum, Bruch&Schimp.,
ii. 377.

confertum, Bruch & Schimp.,
ii. 377.

subsessile, Brid., ii. 361.

Schizocn,rya micrantlia, Spach.,

i. 234.

Schizonotus, Gray, ii. 463.

purpuraseens, Gray, ii. 463.

SchmiMia utricidosa, Stern b.,

ii. 267.

Schobcria, C. A. Meyer, ii. 58.

Schwiiolirion album, Durand,
iL 159.

Schubertia scmpervirens, Spach,

ii. 116.

Schollera, Schreb., ii. 187.

graminifolia, Willd., ii. 187.

Scilla esculenta. Hook., ii. 158.

Scirpus, Linn., ii. 216.

acicularis, Ijinn., ii. 221.

apus. Gray, ii. 224.

atrovirens, MuhL, ii. 219.

badius, Presl, ii. 218.

capillaris, Linn., ii. 224.

carinatus, Gray, ii. 217.

criniger, Gray, ii. 219.

lacustris, Linn., ii. 217.

Icnticularis, Torr., ii. 219.

maritimus, Linn., ii. 218.

viicranthus, Vahl, ii. 220.

7iiicrocarpiis, Pre.sl, ii. 219.

Nevadensis, Watson, ii. 217.

Olneyi, Gray, ii. 218.

palustris, Reiclienb., ii. 214.
parvulus, ii. 221.

paucijlorus, Lightf., ii. 221.

pseudotriqueter, Steud., ii.

218.

pungens, Vahl, iL 218.

pu7igeiis, ii. 218.

pijgmceus. Gray, ii. 217.

riparius, Spreng., ii. 217.

rijinrius, Presl, ii. 218.

Scirjms robustus, Presl, ii. 219.

Ilothii, Hoppe, ii. 218.

Savii, Reichenb., ii. 217.

setaceus, Linn., ii. 217.

subsquarrosiis, Muhl., ii. 220.

sylvaticus, Linn., ii. 219.

sylvaliciis, ii. 219.

Tatora, Kunth, ii. 218.

triqueter, ii. 218.

validus, Vahl., ii. 217.

Sclerocarpiis exiguus. Smith, i.

360.

Sclerochloa, Beauv., ii. 308.

Californica, Munro, ii. 309.

procambens, Beauv., ii. 309.

Scleropodium, Schimp., ii. 414.

ccespitosiim, Bruch& Schimp.

,

ii. 414.

illccebrum, Schimp., ii. 415.

Scleropus, Schrad., ii. 41.

Scoliopus, Torr., ii. 180.

Bigelovii, Torr., ii. 180.

Hallii, Watson, ii. 180.

Scorpion-Grass, i. 522.

Scorzonella, Nutt., i. 423.

laciuiata, Nutt., i. 424.

leptoscphala, Nutt., i. 425.

nutans, Geyer., i. 424.

syJvatica, Benth., i. 424.

Scouleria, Hook., ii. 377.

aquation. Hook., ii. 377.

Scouring-Rush, ii. 329.

Screw-bean, i. 162.

Screw-pod Mesquite, i. 163.

Scrophularia, Tourn., i. 552.

Californica, Cham., i. 552.

nodosa, Linn., i. 552.

nodosa, Benth., i. 552.

ScuophulariackjE, i. 546.

Scrub Pine, ii. 128.

Scutellaria, Linn., i. 602.

angustifolia, Pursh, i. 603.

angustifolia, Bentli., i. 603.

antirrhinoides, Benth., i. 603,

ii. 477.

Bolanderi, Gray, i. 603.

Californica, Gray, ii. 477.

galericulata, Linn., i. 603.

lateriflora, Linn., i. 602.

nana, Gray, i. 604.

rcsinosa, Watson, i. 603.

siphocampyloides, Vatke, i.

603.

tubero.sa, Benth., i. 603.

Sea Blite, ii. 58.

Milkwort, i. 469.

Purslane, i. 251.

Sebastiania, Spreng., ii. 71.

Treculiana, Muell. Arg. ii. 72.

Sedge, ii. 224.

Sedum, Linn., i. 209.

Cotyledon, Jacq., i. 212.

debile, Watson, i. 210.

Douglasii, Hook., i. 210.

edide, Nutt., i. 211.

obtu.satuni. Gray, i. 209, ii.

446.

Sedum Orcganum, Nutt., i. 209.

pumiluni, Benth., i. 210.

Rhodiola, DC, i. 209.

s]iatulifolium, Hook., i. 209,

ii. 446.

stenopetalum, Pursh, 210.

variegatum, Watson, i. 210,

ii. 446.

Selaginella, Beauv., ii. 349.

Californica, Spring, ii. 350.

Douglasii, Spring, ii. 350.

lepidophylla. Spring, ii. 350.

Oregana, Eaton, ii. 350.

ruywstris. Spring, ii. 350.

Selacinellk^, ii. 349.

Self-Heal, i. 604.

Selinum, Linn., i. 264.

capitellatnin, Benth. &
Hook., i. 265, ii. 451.

Kingii, Watson, i. 265.

Paciticum, Watson, i. 265.

terebinthinimL, Hook., i. 266.

Sempervivum tectorum, Linn.,

i. 208.

Senebiera, DC, i. 48.

didyraa, Pers., i. 48.

pinnatitida, DC, i. 48.

Senecio, Linn., i. 410.

Andinus, Nutt., i. 414.

arouicoides, DC, i. 414.

aureus, Linn., i. 411.

Bolanderi, Gray, i. 411.

Californicus, DC., i. 410.

canus. Hook., i. 412.

Cineraria, DC, L 410.

Clarkianus, Gray, i. 412.

eordatus, Nutt., i. 413.

Coronopus, Nutt., i. 410.

Dougla.sii, DC, i. 411.

eurvcephalus, Torr. & Gray,

i' 411.

exaltatus, Nutt., i. 413.

exaltatics. Gray, i. 414.

FendleH, Eaton, i. 411.

filifoliiLS, Nutt., i. 411.

flocciferus, DC, i. 410, 434.

Freinontii, Torr. & Gray, i.

412, 618.

Greenei, Gray, i. 412.

hydrophilus, Nutt., i. 414.

integerrimus, Nutt., i. 413.

longilobus, Benth., i. 411.

lugens. Rich., i. 413.

Mendocinensis, Gray, L 413.

inultilobatus, Torr. & Gray,

i. 411.

Regiomoutanus, DC, i. 411.

Riddcllii, Torr. & Gray, i.

411.

spartioides, Torr. & Gray, i.

411.

sylvaticus, Linn., i. 410.

triangularis. Hook., i. 414.

vulgaris, Linn., i. 410.

Senna, i. 161.

Service-beny, i. 189.

Sequoia, Endl., ii. 116.
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Sequoia gigantea, Decaisne, ii.

117.

sempervirens, Endl., ii. 116.

Wellingtoniana, Seem., ii.

117.

Sericocarpus, Nees, i. 319.

Oregonensis, Nutt., i. 320.

rigidus, Liiidl., i. 320.

Sericoyraphis Califoniica. Gray,
i. 589.

Seseli Iciocarpum, Hook., i. 268.

tritematum, Pureh, i. 268.

Sesuviuiu, Lion., i. 251.

Portulacastrum, Linn. , i.

251.

Setaria, Beauv., ii. 260.

Califoniica, Kell., ii. 261.

caudata, Roem. & Schult., ii.

261.

glauca, Beauv., ii. 260.

Italica, Kunth, ii. 260.

viridis, Beauv., ii. 261.

Seubertia, Kunth, ii. 153.

crocea. Wood, ii. 155.

laxa, Kuntli, ii. 155.

Sheath-flowering Grass, ii. 267.

Sheep-poison, ii. 440.

Shepherd's Purse, i. 44.

Sheplierdia, Nutt., ii. 62.

argentea, Nutt., ii. 62.

Canadensis, Nutt., ii. 63.

eloeagnoides, Nutt., ii. 62.

rotundifolia. Parry, ii. 63.

Shield- Fern, ii. 345.

Shnrtia Califomica, Nutt., i.

378.

Sibbaldia, Linn., i. 180.

procunibens, Linn., i. 180.

Sida, Linn., i. 86.

Culifornica, Nutt., i. 84.

crispa, Linn., i. 87.

delphinifolia, Nutt., i. 84.

hederacea, Torr., i. 86.

malvceflora, DC, 83.

obliqua, Nutt., i. 87.

Sidalcea, Gray, i. 83.

tlelphiiiifolia, Gray, i. 84.

diploscypha, Gray, i. 84.

Hartwegi, Gray, i. 84.

hirsuta. Gray, i. 84.

humilis. Gray, i. 84.

malachroides. Gray, i. 84.

malvseflora. Gray, i. 83, ii.

437.

Oregana, Gray, i. 84.

vUifolia, Gray, i. 84.

Sieversia trifloifa, R. Br.,i. 176.

Silene, Linn., i. 62.

antirrhina, Linn., i. 63.

Bolanderi, Gray, i. 64.

Bridgesii, Rohrb., i. 66.

Californica, Dur., i. 64.

campauulata, Watson, i. 63,
ii. 433.

Dorrii, KelL, i. 63.

Douglasii, Hook., i. 66.

Engelmanni, Rohrb., i. 65, 66.

Silene Gallica, Linn., i. 63.

Grayii, Watson, ii. 434.

Hookeri, Nutt., i. 64.

ineorapta, Gray, i. 65.

laeiuiata, Cav., i. 64.

laciniata. Gray, i. 64.

Lemmoni, Watson, i. 64.

Lyallii, Watson, i. 63.

Menziesii, Hook., i. 63.

monantha, Watson, i. 63.

montana, Watson, i. 65.

multicaulis, Nutt., i. 66.

occidentalis, Watson, i. 64.

Oregana, Watson, i. 65.

Palmeri, Watson, i. 65.

pectinata, Watson, i. 65.

Sargentii, Watson, ii. 434.

Scouleri, Hook., i. 66.

Spaldingii, Watson, i. 66.

verecunda, Watson, i. 65, ii.

433.

Silkweed, L 474.

Silybum, Gaertn., i. 421.

ilarianum, Gaertn., i. 421.

Simtuondsia, Nutt., ii. 67.

Californica, Nutt., ii. 67.

pabulosa, KelL, ii. 67.

SiTTisia, Gray, i. 351.

caiiesceiis, Gray, i. 351.

frutescciis. Gray, i. 352.

Sinapis, Linn., i. 39.

arvetisis, Linn., i. 40.

Sisymbrium, Linn., i. 40.

acutangulum, DC., i. 41.

brachycarpum, Rich., i. 40.

brachycarpum. Hook. & Am.,
i. 41.

Califomicum, Watson, i. 41.

canescens, Nutt., i. 40.

deflexum, Harv., i. 41.

Hartwegianum, Foum., i. 41.

incisum, Engelra., i. 41.

junceum, Bieb., i. 41.

linifolmm, Nutt., i. 41.

longepedicellatum, Foum., L
41.

officinale. Scop., i. 41.

pygmceum, Nutt., i. 41.

reflexum, Nutt., i. 41.

Sisyrinchium, Linn., ii. 140.

anceps, Linn., ii. 141.

Arizonicum, Rothr., ii. 141.

bellum, Watson, ii. 140.

Califomicum, Ait., f.,ii. 141,
484.

convolutum, Klatt, ii. 141.

Douglasii, Dietr., ii. 141.

flavidurn, Kell., ii. 141.

grandiflonim, Dougl., ii 141,
484.

lineatum, Torr., ii. 141.

mucronatuni, Michx., ii. 141.

Sitanitm, Raf., ii. 327.

elymaides, Raf., ii. 327.

Slum, Linn., L 261.

aiigustifoliuin, Linn., i. 260.

cicutsefolium, Gmelin., i. 261.

Slum lineare, Michx., L 261.

Skullcap, i. 602.

Slender Grass, ii. 292.

Small Manzanita, i. 453.

Smelowskia, Meyer, i. 42.

Californica, Gray, i. 41.

calycina, Meyer, i. 42.

Fremontii, Watson, i. 42.

S.MILACEiE, ii. 186.

Smilacina, Desf., ii. 161.

amplexicaulis, Nutt., ii. 161.

racemosa, ii. 161.

sessilifolia, Nutt., ii. 161.

stellata, Desf., ii. 161.

stellata, ii. 161.

iinijiora, Menz., ii. 180.
Smilax, Toum., ii. 186.

Californica, Gray, iL 186.

rotundifolia, ii. 186.

Snapdragon, i. 548.

Sneeze-weed, i. 392.

Snow-plant, i. 462.

Snowberry, i. 279.
Snowbush, i. 103.

Soap-plant, iL 159, 183.

Soft Maple, ii. 439.
SOLANCE^, L 537.
Solanuni, Toura., i. 538.

Califomicum, Dunal, i. 539.
Douglasii, Dunal, i. 538.
elseagnifoUum, Cav., i. 539.
genistoides, Dunal, i. 539.
heterodoxum, Dunal, i. 538.
Hindsianum, Benth., i. 539.
Lindheimerianum, Scheele, i.

539.

Lycopersicum, Linn., i. 538.
nigrum, Linn., i. 538.

rostratum, Dunal, i. 538.
triquetnim, Cav., i. 539.
umbelliferum, Esch., L 539.
umbelliferum, Toit., i. 538.
Xanti, Gray, L 539, ii. 471.

Solidago, Linn., i. 318.

Californica, Nutt., L 319.
corymbosa, Nutt., i. 318.

diffusa. Gray, i. 314.

elongata, Nutt., L 319.
Guiradonis, Gray, L 319.
occidentalis, Nutt., L 318.

petiolaris. Less., i. 318.
petiolaris. Hook. & Am., i.

318, 319.

pu^rula, Cham. & Schlecht.,

L 319.

sempervirens, Linn., i. 319.

spiciformis, Torr. &Gray, i.

318.

Virga-aurea, Linn., i. 318.

Soliva, Ruiz & Pavon, i. 406.

daucifolia, Nutt., i. 406.

Solomon's Seal, Dwarf, ii. 162.

False, ii. 161.

Sonchus, Linn., L 442.

asper, VilL, i. 443.

oleraceus, Linn., i. 442, ii.

460.
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Sonchus pulchellus, Pursh, i,

442.

Sibiricus, Rich., i. 442.

tenerriraus, Linn., i. 443.

tenuifolivus, Nutt., i. 443.

Sophora, Linn., i. 114.

Arizonica, Watson, i. 114.

speciosa,'IoTV., i. 115.

Sorbus sainbitci/olia, Roetn., i.

189.

Siichcnsis, Roem., i. 189.

Sorrel, ii. 6.

Mountain, ii. 6.

Sow-Thistle, i. 442.

Spanish Bayonet, ii. 163.

Needles, i. 357.

Sparganium, Tourn., ii. 188.

eurycarpum, Eugelm.,ii. 188.

simplex, Huds., ii. 188.
Spartina, Schreb., ii. 289.

cynosuroides, Willd., ii. 290.

foliosa, Trin., ii. 290.

gracilis, Trin., ii. 290.

stricta, Roth, ii. 290.

Spear-Grass, ii. 312.

Spearmint, i. 592.

Speenlaria, Heist., i. 446.

bitlora. Gray, i. 446.

Ijerfoliata, A. DC, i. 447.

Speedwell, i. 572.

Speirodela, Schleid., ii. 190.

polyrrhiza, Schleid., ii. 190.

Spergula, Linn., i. 70.

arvensis, Linn., i. 71.

saginoides, Linn., i. 70.

Spergularia rubra, Torr., i. 71.

Sphacele, Benth., i. 598.

calycina, Benth., i. 598, ii.

477.

SphcBiiosciadium capUellatum,
Gray, i. 265.

Sphaeralcea, St. Hil., i. 86.

angustifolia, Spach, i. 86.

Emoryi, Torr., i. 86.

incana., Torr., i. 86.

inama, Graj', i. 87.

Lindheimeri, Gray, i. 86.

sulphurea, Watson, i. 86.

H^righlii, Gray, i. 86.

Sphrerangium, Schimpe, ii. 358.
muticum, Schimpe, ii. 358.

Sphceroraeria, Nutt., i. 617.

Shuagxace^, ii. 421.

Sphagnum, Dill., ii. 421.

acutifolium, Ehrh., ii. 422.

nuriculatum, Lesq., ii. 422.

capillifolium, Hedw., ii. 422.

compactum, Bridel, ii. 422.
contortum, Schultz, ii. 423.

cymbifolium, Ehih., ii. 421.
fimbriatum, Wilson, ii. 422.
latifolium, Hedw., ii. 421.

Meudocinum, SuUiv. k Lesq,,

ii. 422.

moUuscum, Bruch, ii. 422.
squurrosiim, ii. 423.

squarrulosum, Lesq., ii. 423.

Sphagnum subsecundura, Nees
& Hornsch., ii. 422.

Spice-Tree, ii. 61.

Spike-Rush, ii. 220.

Spikenard, i. 273.

Spilant/ies Pseudo-Acmella,
Hook. & Arn., i. 397.

Spinach, ii. 44.

Spinacia oleracea, Linn., ii. 44.

Spindle-tree, i. 98.

Spiraea, Linn., i. 169, ii. 443.

arimfolia, Smith, i. 170.

Aruncus, Linn., i. 170, ii.

443.

betulaefolia, Pall., i. 169.

csespitosa, Nutt., i. 170.

Californica, Torr., i. 169.

capitata, Pursh, i. 171.

chMincedrifolia, Pursh, i. 169.

corymbosa, Raf., i. 169.

discolor, Pursh, i. 170, ii. 443.

Douglasii, Hook., i. 169.

duinosa, Nutt., i. 170.

Menziesii, Hook., i. 169.

Millefolium, Torr., i. 170, ii.

443.

Nobleana, Hook., L 169.

opulifolia, Linn., i. 171.

pectinata, Torr. & Graj', i.

171, ii. 443.

Spiranthes, Richard, ii. 135.

cernua, Richard, ii. 135.

decipiens, Hook., ii. 136.

gemmipara, Lindl., ii. 135.

porrifolia, Lindl., ii. 135, 484.

Romanzoffiana, Cham., ii.

135.

Unalaschcensw, Spreng., ii.

133.

Spirostachys, Ung.-Sternb., ii.

57.

occidentalis, Watson, ii. 58,

482.

Ritteriana, Ung.-Stemb., ii.

.58.

Splachnuni, Linn., ii. 387.

luteum, Linn., ii. 387.

melanocaulon, Schwaegr., ii.

387.

Sporobolus, R. Br., ii. 268.

airoides, Torr., ii. 269.

arenaceus, Buckl., ii. 270.

asperifolius, Thurb., ii. 269.

cryptandrus. Gray, ii. 268.

diffusissimus, Buckl., ii. 269.

raniulosus, Kunth, ii. 269.

Spraguea, Torr., i. 77.

paniculata, Kell., L 78.

umbellata, Torr., i. 77, ii. 436.

Spruce, ii. 121.

Douglas, ii. 119.

Hemlock, ii. 120.

Rocky Mountain, ii. 122.

Stachys, Linn., i. 605.

ajugoides, Benth., i. 605.

albens, Gray, i. 605.

buUata, Benth., i. 606.

Stachys Californica, Benth., i.

606.

Chamissonis, Benth., i. 606.

ciliata. Dough, i. 606.

coccinea, Jacq., i. 606.

Nuttallii, lieiith., i. 606.

palustris, Linn., i. 606.

pyciiantha, Benth., i. 605.
Stantbrdia, Watson, ii. 479.

Californica, Watson, ii. 479.
Stanleya, Nutt., i. 38.

frutkosa, Nutt., i. 38.

hctcrophylla, Nutt., i. 38.

integrifoUa, James, i. 38.

pinnatitida, Nutt., i. 38.

viridiflora, Nutt., i. 38.

Staphylea, Linn., i. 108.

Bolanderi, Gray, i. 108, ii.

439.

Star-flower, i. 468.

Star-grass, Water, ii. 187.

Star Thistle, i. 421.

Starwort, Water, ii. 77.

Statice, Linn., i. 465.

Armeria, Linn., i. 465.

CalifornicM, Boiss., i. 466.

Limonium, Linn., i. 466.

Stegnocarpics, Torr. & Gray, i.

520.

Stellaria, Linn., i. 67.

borealis. Big., i. 68.

borealis, ii. 435.

crispa, Cham. & Schlecht., ii.

435.

Jamesii, Toit., i. 68.

Kingii, Watson, i. 68.

littoralis, Torr., i. 68.

longipes, Goldie, i. 68.

media, Linn., i. 67.

nitens, Nutt., i. 67, ii. 435.

umbellata, Turcz., i. 67.

Stemodia, Linn., i. 570.

durantifolia, Sw., i. 570.

verticillaris, Link., i. 570.
Stenactis glauca, Nees, i. 331.

speciosa, Lindl., i. 330.

Stenanthium, Gray, ii. 145.

occidentale, Gray, ii. 145.

Stenochloa, Nutt., ii. 315.

Californica, Nutt., ii. 315.
Stenotus, Nutt., i. 310.

aeaulis, Nutt., i. 311.

liiicarifolius, Torr. & Gray, i.

311.

florifer, Torr. & Gray, ii. 455.

Stephanomeria, Nutt, i. 427.

cichoriacea. Gray, i. 429.

exigua, Nutt., i. 428.

heterophylla, Nutt., i. 428.

intermedia, Kell., i. 424.

lactucina, Gray, i. 429.

minor, Nutt., i. 428.

myrioclada, Eaton, i. 429.

paniculata, Nutt., i. 428.

pentachajta, Eaton, i. 428.

runeinata, Nutt., i. 428.

Schottii, Gray, i. 427.
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Stepbanomeria Thurberi, Gray,

i. 429.

virgata, Benth., i. 428.

STERCULIACEiE, i. 88.

Stereodon robustits, Mitt., ii.

415.

Stickseed, i. 529.

Stilliugia, Garden., ii. 71.

annua, Miiell. Arg., ii. 72.

linearifolia, Watsou, ii. 71.

paueidentata, Watsou, ii. 71.

spinulosa. Ton., ii. 72.

Toireyana, Watsou, ii. 72.

Tieculiana, Watson, ii. 72.

Stipa, Linn., ii. 284.

aveiuuxa. Hook. & Am., ii.

286.

Bloomeri, Bolander, ii. 287.

capillata, Hook., ii. 286.

chrvsophylla, E. Desv., iL

285.

ciliata, Scheele, ii. 286.

comata, Trin. & Eupr., ii.

285.

coronata, Thurb., ii. 287.

emiuens, Cav., ii. 286.

hymeiioidcs, Roeui. &Schult.,
ii. 283.

juncea, ii. 286.

Kingii, Bolander, ii. 287.

leucotricha, Trin. & Rupr., ii.

286.

tnembranacea, Pursh, ii. 283.

Neesiana, Trin. & Rupr., ii.

286.

occidentalis, Thurb., ii. 285.

occidcntalis, ii. 286.

parviflora, Nutt., ii. 258.

pennata, Linn., ii. 284, 285.

setigera, Presl, ii. 286.

Sibirica, Lam., ii. 287.

spartea, Hook., ii. 288.

speeiosa, Trin. & Rupr., ii.

284.

Stilhnani, Bolander, ii. 287.

tenacissima, Linn., ii. 284.

viridula, Tiin., ii. 288.

Stonecrop, i. 209.

Strawberry, i. 176.

Strephanthus, Nutt., i. 33.

arcuaia, Nutt., i. 33.

Breweri, Gray, i. 34.

cordatus, Nutt., i. 34.

crassicaulis, Torr., i. 34.

flavescens. Hook., i. 35.

Jlavesceiis, Torr., i. 38.

flnvescais, Grny, i. 36.

glandulosus. Hook., i. 34.

heterophyllus, Nutt., i. 34.

Iwterophiil/us, Gray, i. 36.

hispidus, Gray, i. 35.

longifoiius, Benth., i. 38.

micranthus. Gray, i. 38.

polygaloides, Gray, i. 34.

procerus. Brewer, i. 36.

repandus, Nutt., i. 3.t.

sagittatus, Nutt., i 37.

Strephanthus tortuosus, Kell.,

i. 34, ii. 431.

Streptopus, Michx., ii. 177.

anipIe.Yifolius, DC., ii. 177.

brevipes. Baker, ii. 178.

distortus, Michx., ii. 178.

roseus, Michx., ii. 178.

Striped-Grass, ii. 265.

Strainbocarpus pubescens. Gray,
i. 163.

Stropholirion, Torr., ii. 156.

Caliloruicum, Torr., ii. 156.

Stylocline, Nutt., i. 336.

(icaule, Kellogg, ii. 456.

filaginea. Gray, i. 317, ii. 456.

gnaphalioides, Nutt, i. 337,
ii. 456.

micropoides. Gray, i. 337.
Stylopappus, Nutt., i. 437.

elatics, Nutt., i. 438.

grandijlorus, Nutt, i. 438.
lacinialus, Nutt., i. 438.

Styplionia, Nutt., i. 110.

intcgrifolin, Nutt., L 110.
serrata, Nutt., i. 110.

Styrace^, i. 470.

Styrax, Tourn., i. 470.
Californica, Toit., i. 470.

Suffida, Forsk., ii. 58.

Californica, Watson, ii. 59.

depressa, Watson, ii. 58.

diffusa, Wat.son, ii. 58.

nuiritiina, ii. 58.

occidentalis, Watson, ii. 58.

suffrutescens, Watson, ii. 69.

Torrcyana, Watson, iL 59.

Subularia, Linn., i. 43.

aquatica, Linn., L 43.

Succory, Garden, ii. 460.

Sugar Pine, ii. 123.

Sundew, i. 213.

Sunflower, i. 352.

Swamp Maple, ii. 439.

Swartzia capillacea, Hedw., ii.

375.

incHiuita, Hedw., ii. 375.

Sweet Alyssum, i. 27.

Ba.sil, i. 590.

Cicely, i. 261.

Clover, i. 132.

Mignonette, i. 53.

Vernal Grass, ii. 266.

Sweet-scented Shrub, i. 191.

Swertia perennis, Linn., i. 478.

Symphoricarpus, Dill., L 279.

cilmtus, Nutt., i. 279.

longiflorus. Gray, i. 279.

mollis, Nutt., \. 279.

viontanus. Gray, i. 279.

occidentalis, R. Br., i. 279.

oreophilus. Gray, i. 279.

racemosu.s, Michx., i. 279.

rotundifolius, Gray, i. 279.

Synthyris, Benth., \. 571.

reniformis, Benth., i. 571, ii.

474.

reniforviis, ii. 475.

Sjmthyris rotundifolia. Gray,
ii. 474.

rubra, Benth., 1. 571.
Syntrichopappus, Gray, i. 394.

Freniontii, Gray, i. 395.

Synnatium, Vogel, i. 137.
glabrum, Vogel, i. 137.
tmneiUosum, Vogel, i. 139.

Talinum, Adans., i. 74.

spinescens, Torr., i. 74.

Menziesii, Hook., i. 74.

pygmceum, Gray, i. 75.

pygviceiim, Watson, i. 75.

TAMARISCINE.E, i. 79.

Tanacetum, Linn., i. 402.

camphoi'at 117)1, Less., i. 402.

canum, Eaton, i. 617.

Boiiglasii, DC, i. 402.

clcgans, Decaisne, i. 402.

Huronense, Nutt., i. 402.

•niatricarioides. Less., i. 401.

pauciflonim, DC, i. 401.

potentilloides. Gray, i. 402.

suaveolens. Hook., i. 401.

vulgare, Linn., i. 402.

Tansy, i. 402.

Taraxacum, Haller, i. 439.

Dens-leonis, Desf., i. 439.

Tare, i. 157.

Tarweed, i. 358, 361.

TAXACE.E, ii. 109.

Taxodium giganteum, Kell. &
Behr, ii. 117.

sempervirens. Lamb., ii. 116.

Washingtonianum, Winsl.,
ii. 117.

Taxus, Tourn., ii. 110.

Boursieri, CaiT., ii. 110.

brevifolia, Nutt., ii. 110.

Canadensis, Willd., ii. 110.

LiudleA'ana, Murr., ii. 110.

Tayloria,''Hook., ii. 386.

serrata, Bruch & Schimj)., ii.

387.

splachnoides. Hook., ii. 387.
Teasel, i. 287.

Tellima, E. Br., i. 197.

afl[inis, Bolander, i. 198.

Bolanderi, Bolander, i. 198.

Cymbalaria, Walp., i. 198.

grandiflora, R. Bi., i. 197.

heterophylla. Hook. & Arn.,

i. 198.

parvifolia. Hook. & Am., L
198.

tenella, Walpers, i. 198.

Telmatophace, Hegelm.,ii. 190.

Teloxys, Moq., ii. 46, 482.

cornuta, Torr., ii. 46, 482.

Mandoni, Watson, ii. 482.

Tessaranthiumradiatum, Kell.,

i. 484.

Tessaria, Ruiz & Pavon, i. 334.

borealis, Torr. & Gray, i. 334.

Tetradyniia, DC, i. 407.

canescens, DC, i. 407.
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Tetradymia comosa, Gray, ii.

458.

glabrata, Torr. & (iray, i. 408.

inermis, Nutt., i. 408.

Niittallii,ToiT. & Gray, i.408.

raniosissiina, Torr., i. 409.

spinosa. Hook. & Arn., i. 407.

siiuamata, Gray, i. 408.

Tctranlhera Califomica, Hook.
& Arn., ii. 61.

Tetraphis, Hedw. , ii. 376.

pellucida, Hedw., ii. 376.

Teucriiim, Linn., ii. 477.

Canadeiise, Linn., ii. 478.

Cubense, Linn., ii. 478.

laciniatum, Torr., ii. 478.

ocddentale. Gray, ii. 477.

Thalictrura, Tourn., i. 4, ii. 424.

fendleri, Engelm., i. 4, ii.

425.

Feiidleri, ii. 424.

occidentale. Gray, i. 4, ii. 425.

polycarpum, Watson, ii. 424.

sparsiHorum, Turcz., ii. 425.

Thamnium, Schinip., ii. 416.

Alleghaniense, Bruch &
Schimp., ii. 416.

Thamnosraa, Torr., i. 97.

montanuin, Torr., i. 97.

Texanum, Torr., i. 97.

Thelaia bradeata, Alef., i. 460.

spahdata, Alef., i. 461.

Thelypodium, EndL, i. 37.

ambiguura, Watson, ii. 431.

brachycarpuui, Torr., i. 37, ii.

431.

Cooperi, Watson, ii. 431.

flavescens, Watson, i. 38.

integritolium, Endl., i. 37.

laciniatum, EndL, i. 37.

longifolium, Watson, i. 38.

Nuttallii, Watson, i. 37.

sagittatum, EndL, i. 37.

Themis, Salisb., ii. 153.

ixioides, Salisb., ii. 155.

Tlieresia pudica, Klatt, ii. 170.

Thermopsis, R. Br., i. 113.

Californiea, Watson, i. 113.

fabacea, DC., L 114.

fabacea, ToiT., i. 114.

fabacea. Hook., i. 114.

macrophylla, Hook. & Arn.,

L 113.

macrophylla, Torr. & Gray,
L 114.

macrophylla, Torr., i. 114.

rbombifolia, Kich., i. 114.

Thistle, i. 417.

Thliispi, Linn., i. 47.

alpestre, Linn., i. 45, ii. 432.

cochleariforme, DC, i. 45.

Fendleri, Gray, i. 45.

montanum. Hook., i. 45.

Thorn, i. 189.

Thorn-Apple, i. 543.
Thrift, i. 465.

Thnidium, Schimp., ii. 411.

TliuidiuTTi Blandovrii, Bruch &
Schimp., ii. 411.

leuconeurum, SuUiv. & Lesq.,

iL 411.

Thuya, Tourn., ii. 115.

Craigiana, Balf., iL 116.

gigantea, Nutt, ii. 115.

yiyantca, Carr., ii. 116.

Mcnzicsii, Dougl., ii. 115.

oceidentalis, Linn., ii. 115.

plicata, Donn, iL 115.

THYMELIACEiE, iL 61.

Thymus Ohamissonis, Benth., i.

595.

Dovglasii, Benth., i. 595.

Thysanocarpus, Hook., i. 48.

crenattts, Nutt., i. 49.

curvipes, Hook., i. 48.

elegaiis, Fisch. & Mey. , i. 48.

erectus, Watson, i. 49.

laciniatus, Nutt., i. 49.

oblonyifolius, Nutt., i. 49.

pulchellus, Fisch. & Mey., i.

48.

pusillus, Hook. , i. 49, iL 432.

radians, Benth., i. 49.

Tiarella, Linn., i. 199.

Menziesii, Pureh, i. 197.

steuopctala, Presl, i. 199.

trifoliata, Linn., i. 199.

unifoliata, Hook., i. 199.

Tidy-tips, i. 370.

Tillaea, Linn., i. 208.

angustifolia. Nutt., i. 209.

leplopetala, Benth., i. 208.

minima, Miere, i. 208.

peduncularis, Smith, ii. 446.

Timmia, Hedw., ii. 398.

niegapolitana, Hedw.,ii. 399.

Timothy, ii. 262.

California, ii. 265.

Tiquilia, Pers., i. 520.

brevifolia, Nutt, i. 520.

brevifolia, Torr., i. 520.

Tmesipteris Forsteri, EndL, ii.

349.

Toad-flax, i. 548.

Bastard, ii. 203.

Tobacco, i. 544.

Tofieldia, Huds., ii. 184, 484.

glutinosa, Willd., ii. 184.

occidentilis, Watson, ii. 184.

Tollon, L 188.

Tolmiea, Torr. & Gray, i. 196.

Menziesii, Torr. & Gray, i.

197.

Tomato, i. 538.

Tonella, Nutt., L 555.

collinsioides, Nutt, i. 555.

iloribunda, Gray, i. 556.

Torreya, Arnott, ii. 110.

Californica, Torr., ii. 110.

Myristica, Murr., ii. 110.

Toriida, Schreb., ii. 368.

crassinervia, DeNot., ii. 369.

cuncifolia, Smith, ii. 369.

inermis. Moat. , ii. 372.

Tortida Icevipila, Schwaegr., iL

373.

latifolia, Wilson, ii. 373.
vuirginata, Wilson, ii. 370.

viembranifolia. Hook., iL

369.

Muelleri, Wilson, ii. 373.
priiiccps, DeNot., ii. 373.
rigida, Wilson, ii. 368.

ruralis, Schwaegr., ii. 373.
subulata, Hedw., ii. 372.

Tovaria, Necker, ii. 161.

racemosa, ii. 161.

sessili/olia. Baker, ii. 161.

stcllata, Necker, ii. 162.

Townsendia, Hook., ii. 455.

florifei'. Gray, ii. 455.

scapigera, Eaton, ii, 455.

striyosa, ii. 455.

Toyon, i. 188.

Trachyphytum, Nutt., i. 235.

Trautvetteria, Fisch. & May., ii.

425.

grandis, Nutt., ii. 425.

palmata, ii. 425.

Tree Mallow, i. 82.

Stramonium, i. 543.

Tribulus, Linn., L 91.

Californicus, Watson, i. 91.

granditlorus, Benth. & Hook.,
L 91, ii. 438.

maximus, Linn., i. 91.

Tricardia, Torr., i. 515.

Watsoni, Torr., i. 515.

Tricerasles glomerata, Presl, L
242.

Tn'^hodium, Michx., ii. 273.

laxiflornm, Michx., ii. 274.

Tricliophyllum, Nutt., i. 380.

intcgrifoliuvi, Hook., L 381.

lanntnm, Nutt, i. 381.

vadtiflorum, Nutt., L 381.

Trichoptilium, Gray, i. 395.

incisum, Gray, i. 395.

Tiichostema, Linn., i. 606.

Arizonicum, Gray, i. 606.

lanatum, Benth., i. 607, ii.

477.

lanceolatum, Benth., i. 607.

laxum. Gray, i. 607.

micranthum, Gray, ii. 477.

oblongum, Benth., i. 606.

Trichostomnum, Smith, ii. 367.

anomalum, Schimp., ir. 367.

Coloradense, Aust, ii. 367.

coniicidatum, Schwaegr., ii.

367.

crassinerve, Hampe, ii. 367.

crispulum, Bruch, ii. 367.

flexicaulc, Bruch & Schimp.,

ii. 366.

flexipes, Bruch & Schimp., ii.

367.

hcterostichum, Hedw., ii. 381.

lanuginosum, Hedw., ii. 381.

rigidalum. Smith, ii. 371.

tophaceum, Brid., ii. 367.
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Tricuspis, Beauv., ii. 300.

pulchellii, Ton-., ii. 301.

Trientalis, Linn., i. 468.

Americana, Pursh, i. 468.

arctica, Fisch., i. 469.

Europaea, Linn., i. 469.

hitifolia, Hook., i. 469.

Trifolium, Linn., i. 125.

acicidare, Niitt., i. 130.

albopurjmreum, Torr.& Graj',

i. 129.

altissinuun, Dougl., i. 128.

altissimum, Toir. & Gray, i.

128.

amplectens, Torr. & Gray, i.

132.

Andersonii, Gray, 1. 127.

barbigeriiin, Torr., i. 127.

Beckwitliii, Brewer, i. 128.

Inliduni, Gray, i. 129.

Bolanderi, Gray, i. 128.

Breweri, Watson, i. 129, ii.

441.

ciliatnni, Nutt., i. 129.

ciliolatuvi, Benth., i. 129.

cyathiferum, LindL, i. 131,

ii. 441.

denudatum, Nutt., i. 129.

depauperatiuu, Desv., i. 132.

dichotomum, Hook. & Am.,
i. 129.

diversifoHum, Nutt., i. 132.

eriocephalum, Nutt., i. 127.

fimbriatum, Lindl., i. 130.

fucatuni, LindL, i. 131.

Gambefii, Nutt., i. 132.

graeilentuni, Torr. & Gray, i.

129, ii. 440.

Haydeni, Porter, i. 128.

heterodon, Torr. & Gray, i.

130.

involucratum, Willd., i. 130.

Kingii, Watson, i. 128, ii.

400.

Leninioni, Watson, i. 127, ii.

440.

longipes, Nutt., i. 128.

Maci-ffii, Hook. & Arn., 1.

129.

niegaceplialuui, Nutt.,i. 127.

melananthum. Hook. & Am.,
i. 130.

microcephalum, Pui'sli,i. 131.

microdou. Hook. & Arn., i.

131.

monantliuni, Graj', i. 131.

obtnsiflorum. Hook., i. 130.

oliganthum, Steud., i. 130.

Pabneri, Watson, i. 129.

pauciflorum, Nutt., i. 130.

pauciflorum, Kell., i. 131.

^ihysopetalum, Fisch. & Mey.,
i. 132.

Plununei-ae, Watson, ii. 440.

plumosuui, Dougl., i. 127.

polyphylluiii, Nutt., i. 130.

pratense, Linn., i. 128.

Trifolium repens, Linn., i. 129.

spinufosuiii, DougL, i. 130.

steiwphyllum, Nutt., i. 132.

tridentatuni, LindL, i. 130.

varicgatutii, Nutt., i. 130.

variegatum, Torr. & Gray, i.

130.

Wormskioldii, Lelim., i. 130.

Trillium, Linn., ii. 181.

Califm-nicum, KelL, ii. 181.

ovatuni, Pursh, ii. 181.

petiolatum, Pureli, ii. 181.

sessile, Linn., iL 181.

Triglochin, Linn., ii. 199.

niaiitimum, Linn., ii. 199.

palustre, Linn., ii. 199.

Triodia puldiella, HBK., ii.

301.

Triphysaria, Fisch. & Mey., 1.

578.

versicolor, Fisch. & Mey., i.

578.

Triple-awned Grass, ii. 288.

TripoHuvi conspieuum, Liudl.,

i. 325.

frondosum, Nutt., i. 326.

Trisetuni, Beauv., ii. 295.

airoidcs, Roeni. & Schult., ii.

296.

barbatum, Steud., ii. 296.

canescens, BuckL, ii. 296.

cernuum, Trin., ii. 295.

elatmn, Nutt., ii. 296.

glabi-um, Bui;kl., ii. 298.

molle, Trin., ii. 296.

subspieatum, Beauv., ii. 296.

Tritehia, LindL, ii. 152.

grmidiflora, LindL, ii. 154.

laxa, Benth., ii. 154.

pedimcularis, LindL, ii. 154.

Tiiticum, Linn., ii. 323.

cegilopoides, Turcz., ii. 324.

caninuni, Linn., ii. 324.

repens, Linn., ii. 323.

strigosum. Less., ii. 324.

violaceum, Horaeni., ii. 324.

Trixis, P. Browne, ii. 459.

suffruticosa, Watson, ii. 459.

Tropajoluni, Linn., i. 93.

niajus, Linn., i. 93.

Tropidocarpum, Hook., i. 44.

gracile. Hook., i. 44, ii. 432.

scahriusculum. Hook., i. 44.

Troximon, Nutt., i. 437.

apargioides, Less., i. 438.

auraiitiacuni, Hook., i. 437.

Chilense, Graj', i. 439.

glaucum, Nutt., i. 437.

giandiHorum, Gray, i. 438.

Nuttallii, Gray, i. 438.

parvijionim, Nutt., i. 437.

pumilmn, Nutt., i. 437.

retroraum, Gray, i. 438.

taraxflcifolimn, Nutt., i. 437.

Tsuga, Carr., ii. 120.

Canadensis, Carr., ii. 121.

Douglasii, Carr., ii. 120.

Tsuga Mertensiana, Carr., ii.

120.

Pattoniana, Engelm., iL 121,
483.

Tnckcj-mannia, Nutt., i. 356.

mantivia, Nutt., i. 356.

Tule, ii. 218.

Turnip, i. 39.

Turnsole, i. 521.

Turritis lasiophylla. Hook. &
Arn., i. 41.

TtLssilago palmata. Ait., i. 407.

Twin-flower, i. 278.

Twayblade, iL 136.

Twisted-stalk, ii. 177.

Typha, Toum., ii. 188.

angustifolia, Linn., ii. 189.

latifolia, Linn., ii. 188.

Tyria myricocfolia, Scheele, ii.

70.

Udora Canadensis, Nutt., ii.

129.

Ulmace^, ii. 63.

Ulota, Mohr, iL 382.

crispula, Bruch, ii. 382.

phyllantha, Brid., ii. 382.

Umbellifek^, i. 252.

Umbellularia, Nutt., ii. 61.

Caliibrnica, Nutt., ii. 61.

Unieorn-i)lant, i. 587.

Uniola muUiJlora, Nutt., ii.

306.

spicata, Linn., ii. 306.

stricta, Torr., ii. 306.

Urachne lanota, Trin., ii. 283.

Uralepis composita, BuckL, ii.

292.

pulchella, Kunth, ii. 301.

Vrvpappus, Nutt., i. 423.

grandijlorus, Nutt., i. 427.

linearifoliiis, Nutt., i. 427.

Urtica, Toum., ii. 64.

Breweri, Watson, ii. 64.

dioica, ii. 64.

holosericea, Nutt., ii. 64.

Lyallii, Watson, iL 64.

trachycarpa, Weddell, ii. 64.

ureus, Liun., iL 65.

Urticace^, iL 64.

Usteria antirrhinifloi'a, Poir.,

L 551.

Utricularia, Linn., i. 586.

intermedia, Hayne, ii. 476.

minor, Linn., i. 586.

vulgaris, Linn., i. 586.

Uva-ursi, i. 453.

Uvularia Smithii, Hook., ii.

178.

Vaccinium, Linn., i. 450.

csespitosum, Micbx., i. 450,

ii. 460.

lanceolatum, DC, i. 451.

macrocarpon, Ait., i. 450.

Myrtillus, Linn., i. 451.

occideutaie. Gray, i. 451.

ovalilolium, Smith, i. 451.
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Vacciuium ovatum, Pursh, i.

451.

Oxj'coccus, Linn., i. 450.

paivifoliuni, Smith, i. 450.

nliginosuni, Liun., i. 451.

Valerian, i. 286.

Valeriana, Tourn., i. 286.

cdulis, Nutt., i. 287.

sylvatica, Kicli., i. 287.

VALEUlAXACEiE, i. 286.

Vaneouveria, Morr. & Decaisne,

i. 15.

hexandra, Morr. & Dec, i. 15.

Vanilla-Grass, ii. 265.

Vaseya, Thurb., ii. 278.

coniata, Thurb., ii. 278.

Veatchia crystallina, Kell., ii.

156.

Velvet Grass, ii. 298.

Venegasia, DC, i. 372.

carpesioides, DC, i. 372.

Venus-Hair, ii. 342.

Veratruni, Tourn., ii. 182.

alb tun, ii. 182.

Califoriiicuni, Dur., ii. 182.

iimbriatuni. Gray, ii. 182.

viride. Ait., ii. 182.

Verbascum, Linn., i. 548.

Thapsus, Linn., ii. 472.

virgatum. With., i. 548.

Verbena, Linn., i. 608.

bipinnatifida, Schauer, i. 609.
hiserrala, HBK., i. 608.

bracteosa, Michx., i. 609.

canescens, HBK., i. 608.

Carolina, Linn., i. 608.

Caroliniana, Spreng., i. 608.

Carofincnsis. Dill., i. 608.

ciliata, Benth., i. 609, ii. 478.

ha.stata, Linn., i. 609, ii. 478.
lasiodachys. Link, i. 609.

officinalis, Linn., i. 608, ii.

478.

paniculata, Lam., i. 609.

polystachya, HBK., i. 608,

prostrata, R. Br., i. 609.

remota, Benth., i. 608.

sorona, Don, i. 608.

urticifolia, Linn., i. 608.

veroniccefolid, HBK., i. 608.

Verbena-shrub, i. 609.

Vkubexaueje, i. 607.

Verbesina, Linn., i. 350.

encelioides, Benth. & Hook.,
i. 350.

Veronica, Linn., i. 572.
alpina, Liun., i. 572.

Americana, Schwein., i. 572.
Anagallis, Linn., i. 572.
Cusickii, Gray, ii. 475.

peregrina, Linn., i. 572.
seutellata, Liun., i. 572, ii.

475.

serpyllifolia, Linn., i. 572, ii.

475.

Wormskioldii, Roeni.

Schult., L 572.

Vervain, i. 608.

Vesicaria, Touni., i. 43.

didyniocarpa. Hook., i. 47.

montana, Gray, i. 43, ii. 432.

Vetch, i. 157.

Viburnum, Linn., i. 278.

cUipticum, Hook., i. 278.

Vicia, Tourn., i. 157.

Americana, Muhl., i. 157.

exigua, Nutt., i. 158.

gigantea, Hook., i. 157.

IIookciHaiia, Walp., i. 157.

micrantha, Nutt., i. 158.

na}ia, Kellogg, ii. 442.

Orcgana, Nutt., i. 158.

pulchella, HBK., i. 158.

sativa, Linn., i. 158.

Sitclicnsis, Bong., i. 157.

simrsifolia, Nutt., i. 158.

t7-uncala, Nutt., i. 158.

Viguicra, HBK., i. 354.

deltoitlea. Gray, i. 354.

laciniata, Gray, i. 354.
nivea, Benth., i. 354.

tomentosa. Gray, i. 354.

Villarnia pumila. Dough, i.

517.

Vilfa, Adans., ii. 267.

airoides, Steud., ii. 269.

asiKvifolia, Nees & Meyen,
ii. 270.

cryptandra, Trin., ii. 268.

dei)au[)erata, Torr., ii. 267.

gracillima, Thurb., ii. 268.

ramulosa, HBK., ii. 269.

rigcns, ii. 276.

stolonifcra. Hook. & Arn.. ii.

272.

utilis, Torr., ii. 267.

Vine-Maple, i. 107.

Viola, Linn., i. 55.

adunca, Smith, i. 56.

aurea, Kell., i. 56, ii. 433.

Beckvvithii, Torr. & Gray, i.

58, ii. 433.

hiflora, Kegel, i. 57.

blanda, Willd., i. 55.

Brooksii, Kellogg, ii. 433.

Canadensis, Bong., i. 57.

canina, Liun., i. 55.

chrysantha. Hook., i. 58, ii.

433.

cucuUata, Ait., i. 55.

cuneata, Watson, ii. 433.

glabella, Nutt., i. 57.

Hailii, Giay, i. 57, ii. 433.

lobata, Bentli., i. 57.

longiiKS, Nutt., i. 56.

montana, Kell., i. 58.

Nuttallii, Pur.sh, i. 57, ii.

433.

NuUalHi, Benth., i. 56.

ocellata, Torr. & Gray, i. 56.

odorata, Linn., i. 55.

palustris, Linn., i. 55.

peduuculata, Torr. & Giay, i.

56.

Nio\a. pcdtmculata,'YoYr., i. 56.

prasmorsa, Dough, i. 57.

proimorsa, Benth., i. 56.

pabcsccns, Gray, i. 57.

purpurea, Kell.,i. 56.

sarmentosa. Dough, i. 57.

Sequoiensis, Kell., i. 57.

Sheltonii, Torr., i. 58.

tricolor, Linn., i. 56.

ViOLACEiE, i. 54.

Violet, i. 55.

Viscicm Bollcanum, Seem, ii.

105.

Jlavesccns, Pursh, ii. 105.

lomcntosum, DC, ii. 105.

vaginatum, HBK., ii. 107.

VlTACEiE, i. 105.

Viti.s, Tourn., i. 105.

Arizonica, Engelm., i. 104.

Californica, Benth., i. 104.

vinifera, Linn., i. 104.

Vulpia microstachya, Munro, ii.

317.

Myiiriis, Nees, ii. 316.

Wahlenhergia Californica,

Kell., i. 448.

Walnut, ii. 92.

Black, ii. 92.

Wake Kobin, ii. 181.

Washingtonia, Wendl., ii. 211,
485.

filifera, Wendl., ii. 211, 485.

IVashvKgtonia CoMfornica,
AVinslow, ii. 117.

Water Cress, i. 43.

Hendock, i. 260.

Horehound, i. 592.

Milfoil, i. 215.

Parsnip, i. 216.

Plantain, ii. 200.

Shield, i. 16.

Star-grass, ii. 187.

Starwort, ii. 76.

Weed, ii. 129.

Waterleai; i. 502.

Wax-Myrtle, ii. 81.

IVcbcra, Hedw., ii. 390.

albicans, Schimp., ii. 392.
bicolor, Hoppe & Hornsch.,

ii. 391.

conunutata, Schimp., ii. 391.

cruda, Schini[t., ii. 391.

ciicallala, Schimp., ii. 391.

intermedia, Schwaegr., ii.

393.

nutans, Hedw., ii. 391.

jwlymorpka, Schimp., ii. 390.

Tozeri, Schinij)., ii. 392.

Weissia, Hedw., ii. 362.

cirrhata, Hedw., ii. 362.

controversa, Hedw., ii. 362.

crispula, Hedw., ii. 363.

Starkeana, Hedw., ii. 362.

viridula, Bridel, ii. 362.

Weld, i. 53.

Wellingtonia, Lindl., ii. 116.
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Wcllinglmiia giganlca, Lincll.,

ii. 117.

Wc'lwitscliia, Hook, f., ii. 108.

Western Chinciuapin, ii. 99.

Larch, ii. 112.

Mountain Ash, i. 189.

Wheat, ii. 323.

Wliipplea, Ton-., i. 203.

niodesta, Torr., i. 203, ii.

446.

Utaliensis, Watson, i. 203.

White Bent-Grass, ii. 272.

Cedar, ii. 115.

Clover, i. 129.

Daisy, i. 401.

Fir, ii. 118.

Oak, ii. 95, 96.

Mustard, i. 39.

Sage, ii. 56, 477.

Sapota, ii. 438.

Top, ii. 272.

Wliite-weed, i. 401,

fVhUlavia, Hai-vey, i. 513.

grandiflora, Harvey, i. 513.

iiihwr, Harvey, i. 514.

Whitneya, Giay, i. 374.

dealbata. Gray, i. 374.

Wiyaiulia CalifomixM, Hook.,
i. 518.

Wild Buckwheat, ii. 481.

Cabbage, i. 36.

Clierry, i. 167.

Ginger, ii. 101.

Mock Cherry, i. 167.

Piei>lant, ii. 479.

Phini, i. 167.

Radisli, i. 49.

Wild-Oat Gi-ass, ii. 294.

Willow, ii. 82.

Velvet, ii. 88.

Willow-herb, i. 218.

Winter Cress, i. 40.

Fat, ii. 56.

Wintergreen, i. 454, 460.

Wislizenia, Kiigelm., i. 52.

Palmeri, Gray, i. 52.

refracta, Engelni., i. 52.

Witliania Coronoinis, Torr., i.
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Wood Auemone, i. 4.

Wood Fern, ii. 345.

Eeed-Grass, ii. 276.

Rush, ii. 203.

Sorrel, i. 96.

Woodbine, i. 280.

Woodsia, R. Br., ii. 348.'

Oregana, Eaton, ii. 348.

sco])ulina, Eaton, ii. 348.

WoodvUlea calcndidacca, DC,
i. 331.

Woodwardia, Smith, ii. 343.

Chamissm, Brack., ii. 344.

radicans. Smith, ii. 344.

Worniseed, ii. 47.

Wormwoo<l, i. 402.

Wi-ack, Grass, ii. 191.

Wulfc'iiia reniforviis, Bcnth.,

i. 571.

Wyethia, Nutt., i. 348.

amplexieaulis, Nutt., i. 350,

ii. 456.

angustitolia, Nutt., i. 350.

coriacea. Gray, i. 616.

glabra. Gray, i. 349.

hclenioides, Nutt., i. 349.

helianthoides, Nutt., i. 350.

mollis, Gray, i. 349.

ovata, Gray, i. 349.

robusta, Nutt., i. 350.

Xanthium, Tourn., i. 346.

spinosum, Linn., i. 346.

.strumariuni, Linn., i. 346.

Xcrobolnjs, Nutt., i. 452.

argutus, Nutt., i. 453.

cordi/oliiis, Nutt., i. 453.

iomeutosiis, Nutt., i. 453.

vcnulosus, Nutt., i. 453.

Xerophyllum, Michx., ii. 185.

Douglasii, Watson, iL 186.

sctifolium, ii. 185.

tenax, Nutt., ii. 185.

Xivienesia cncelioidcs, Cav., i.

350.

Xylococcus, Nutt., i. 452.

bicolor, Nutt., i. 454.

Yan'ow, i. 400.

Yeara, i. 110.

Yellow Piue, ii. 126.

Yellow Pond- Lily, i. 17.

Yerba Buena, i. 595.

de la Bibora, ii. 452.

del 0.S0, ii. 439.

Mansa, ii. 77.

Reuma, ii. 433.

Santa, ii. 468.

Yew, ii. 110.

Yucca, Linn., ii. 163.

aloifolia, Torr., ii. 164.

baccata, Torr., ii. 164.

brevifolia, Engelm., ii. 164.

Ih-aconis, ii. 164.

filamcntosa, ii. 164.

graminifolia. Wood, ii. 165.

Whipplei, Ton-., ii. 164.

Zacate de liebre, ii. 289.

Zannichellia, Micheli, ii. 193.

major, Boenn., ii. 193.

palustris, Linn., ii. 193.

ZajMuia nodiflora. Lam., i. 610.

Zapote bianco, ii. 438.

Zauschneria, Presl, i. 217.

Californica, Presl, i. 218.

Mcxicuna, Presl, i. 218.

Zizyphus, Juss., i. 99.

Parrj'i, Torr., i. 99.

Zostera, Linn., ii. 191.

angustifolia, Reichenb., ii.

192.

marina, Linn., ii. 192.

Zygadene, ii. 183.

Zygadenus, Michx., ii. 183.

ckloranthus, ii. 183.

Douglasii, Torr., iL 183.

elegans, Pursh, ii. 183.

Fremonti, Torr., ii. 183.

glaberrimus, ii. 183.

glaucus, Nutt., ii. 183.

Nuttallii, Gray, ii. 184.

NiUtallii, ii. 183.

paniculatus, Watson, ii. 184.

venenosus, Watson, ii. 183.

Zygodon, Hook, k Tayl., ii.

376.

Californicus, Hampe, ii. 376.

Lapponicus, Bruch&Schimp.,
ii. 376.
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I.

GLOSSARY.

A- (or an-), a prefix in words of Greek deriva-

tion, the a privative, having a negative signifi-

cation and denoting the absence of some or-

gan or quality.

Abuortiial. Contrary to rule ; deviating from

the normal or usual.

Abortion. The suppression or imperfect develop-

ment of any part.

Abortive. Imperfectly developed.

Abrupt, abruptly. Indicating a sudden transi-

tion or termination ; abruptly pinnate, pin-

nate without a terminal leafiet.

Acaulescent. Stemless or apparently so.

Accur)ii>ent cotyledons. Having an edge against

or towards the radicle.

Acerose. Needle-shaped, as a pine-leaf.

Achcnium. See Akcne.

Achlamydeous. Without perianth.

Aciculur. Needle- or bristle-shaped ; more
slender than acerose.

Acinaciform. Scymetar-shaped.
Acolyledon. A plant who.se embryo is without

cotyledons, as Gicscuta; applied also to cryp-

togams as plants without seed or embryo.
Acroqenous. Growing by terminal buds.

Aculeate. Having sharp points or prickles.

Acuminate. Tapering to a point.

Acute. Sharp at the end, or at the edge or

margin.
Adiuite. United ; used properly of the surfaces

of different organs, as of calyx and ovary.

Adventive. Accidentally present.

.Estivation, The arrangement of leaves or of

the parts of the perianth in the bud.
Aggregated. Crowded together, but not cohe-

rent.

Akene ; Achenium. A dry hard indehiscent
1-celled and 1-seeded seed-like fruit.

Ala, pi. Alee. A wing, or .sometimes an axil

;

in mosses, applied to the basal lobes or auri-

cles of the leaves.

Alar. In the axils or forks : also belonging to

the wings or auricles.

Albumen. The nutritive material of the seed,

within its coats and exterior to the embryo.
Albuminous. Provided with albumen.
Alliaceous. Applied to the peculiar smell and

taste of garlic and onions.

Alpine. Peculiar to high altitudes, above the

line of tree-growth.

Alternate. Following one another at intervals,

as leaves upon a stem ; following by turns

;

not opposite ; intermediate.

Alveolate. Honey-combed ; deeply and closely

pitted.

Ament, A unisexual spike with scaly bracts,

as in the willow.

Amorphous. Without definite form ; of abnor-
mal form.

Amphigastria. In Hepaticje, small stipule-like

accessory leaves on the under side of the stem.
Amphitropous. Applied to an inverted ovule or

seed with the hilum lateral.

Am,plexicaul. Of leaves, clasping the .stem.

Anatropous. Of an inverted ovule or seed with
the rhaphe extending its whole length.

Ancipital. Two-edged.
Androgynous. Having both male and female

flowers.

Angiospermous. Bearing seeds in a closed peri-

carp.

Annual. Of only one year's duration.

Annular. Having the form of a ring.

Annulus. In mosses, the ring of cells between
the o[)erculum and the orifice of the capsule.

Anterior. Equivalent to inferior or lower, in

the sense of away from the axis and toward
the bract.

Antlier. That part of the stamen which contains
the pollen.

Antheridium. In cryptogams, the male organ
of iiiHorescence, corresponding to the anther.

Antheriferuiis. Bearing anthers.

Antherizoids. In cryptogams, the minute usually
ciliated organs developed by the antheridia,

coiTesponding to pollen-grains.

Apetalous. Having no corolla or inner perianth.

Apex. The tip or summit of a thing.

Aphyllous. Not bearing leaves.

Apical. At the apex.

Apiculate. Abruptly terminated by a short
point or tip.

Apophysis. In mosses, an enlargement of the
pedicel at the base of the capsule.

Apjyendage. Something added or attached to an
organ, but unessential to it.

Appressed. Pressed close.

Apterous. Not winged.
Aqu-fttic. Growing in water.
Arachnoid. Resembling cobweb.
Arborescent. Becoming a tree or tree-like.

Archegonium. In mosses, the rudimentary or-

gan which develops into the fruit.

Arcuate. Arched ; bent like a bow.
Areola, pi. Areolce. The soaces in any reticu-

lated surface.
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Areolate. Divided into small spaces or areola;.

Areoladon. Any system of cellular or reticu-

lated markings.

Aril. An expanded appendage to the hilum,

enveloping the seed.

Arillate. Having an aril.

Arilliform. Resembling an aril.

Aristalc. Having an awn.
Aristulate. Having a veiy small awn.
Articulated. Jointeil.

Ascending. Rising somewhat obliquely, not

erect.

Asteroid. Having a flower resembling that of

an Aster.

Attenuate. Narrowing gradually ; tapering.

Auricle. A small ear-like lobe at the base of a

leaf.

Auriculate. Furnished with auricles.

Awl-skapcd. Shaped like the point of an awl;

narrowing above to a sharp point from a rather

broad base.

Awn. A bristle-like terminal or dorsal appen-

dage.

Awucd. Furaished with an awn.
Axil. The angle formed by a leaf or branch

with the stem.

Axile or Axial. Situated in the axis or relating

to it.

Axillary. Situated in an axil.

Axis. The central lino of a body in the direction

of its length ; the stem.

Baccate. Berry-like ;
pulpy.

Banner. A name often ap])lied to the standard

or upper petal of a papilionaceous flower.

Barb. A sharply leflexed point upon an awn,

etc., like the barb of a fish-hook.

Barbed. Furnished with l)arbs.

Bark. The outer covering or lind of a stem.

Basal. At, from, or relating to the base.

Base. The end next the i)oint of attachment or

support ; the lower end.

Basijixed. Attached by the lower end.

Basilar. See Basal.

Beak. A prolonged tip.

Beaked. Ending in a beak.

Berry. A simple fruit of which the whole sub-

stance, excepting the seeds, is pulpy.

Bi- or Bis-. A Latin prefix signifying two or

twice, as bibracteate, with two bracts ; bi-

dentate, with two teeth ; biiemate, twice ter-

nate.

Bifari<yus. In two ranks.

Bifid. Two-cleft.

Bilocular. Two-celled.

Bipimuite. Twice pinnate.

Biserrate. Doubly serrate.

Bisexual. Having both stamens and pistil, or

corresponding organs (in cryptogams).

Bladdery. Thin and inflated.

Blade. The expanded portion of a leaf.

Bract. A leaf or modification of a leaf subtend-

ing a flower or flower-cluster.

Bracteate. Having bracts.

Bracteo/ate. Having bractlets.

Bractlet. A secoudury bract upon the pedicel

of a flower.

Branch. A division of a stem.

Branchlet. A secondary or ultimate division of
a stem.

Bristle. A stifi'hair or bri.stle-like api>endage.
Bud. The early rudimentary form of a stem or

branch, or an unexpanded flower.

Bud-scales. The scales which form the outer
coats of a leaf-bud.

Bulb. A subterranean roundish body, formed
of fleshy scales or coatings, essentially a rudi-

mentary stem or leaf-bud, and at length de-
velo]iiug a flowering stem and often leaves.

Bulbiferous. Bulb-bearing.
Bulblct. A small bulb formed in the axil of a

leaf or bract.

Bulbous. Producing bulbs ; bulb-like.

Caducous. Falling very early ; not at all per-

sistent.

Calcarate. Spurred.

Callus. A callosity or hard protuberance.
Calycine. Relating to the calyx.

Calyculate. Having an involucre resembling a
second external calyx.

Calyptra. In mosses, the hood which at fiist

covers the capsule.

Calijx. The outer envelope of a flower.

Campanulate. Bell-shai)ed or cup-shajjed, with
broad ba-se.

Cawdiculate. Channelled ; having a longitu-

dinal groove.

Canescent. Hoary with a grayish pubescence or

puberulence.

Capillary. Very slender .and hair-like.

Capitate. Subglobose and terminal, like a head

;

collected in a head.

Capitcllate. Diminutive of capitate.

Capsular. Relating to or like a capsule.

Capsule. A dry dehiscent fruit formed from a

compouiul pistil ; the fruit of mosses.

Carina. A keel, a prominent longitudinal lidge

along the middle of a convex dorsal surface ;

ap])lied al.so to the coherent lower petals of a

papilionaceous flower.

Carinatc. Keeled.

Caryopsis. A seed-like fruit with the very thin

pericarp adherent throughout to the real seed,

as in most grasses.

Carpel. A sim])le pistil or one of the several

parts of a compound pistil.

Carpophore. A prolongation of the axis be-

tween the carpels, as often in the Umbel-
lifene.

Cartilaginous. Firm and tough like cartilage.

Caruncle. An outgrowth or expanded appen-

dage at the ba.se of a seed ; sometimes ajtplied

to an enlargement of the rhaphe.

Catkin. A scaly unisexual spike ; an anient.

Caudate. Having a tail or slender tail-like ap-

pen<lage.

Caudex. The trunk of a palm or other arbor-

escent endogen ; or the persistent base of any
herbaceous perennial.

Caudicle. In orchids, the slender foot-stalk of

the pollen-masses.

Caulescent. Having a manifest stem.

Caulinc. Belonging to the stem.
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Cell. A cavity or separate inclosure, as of an
ovary or anther ; a minute sac or hollow

structure, the unit of all cellular tissue.

Cellular. Composeil of such minute cells.

Centrifugal. Developing from the centre out-

ward, as in the cyme.

Ceritripetal. Developing from the margin to-

ward the centre, or Irom below upward, as in

the corymb, raceme, etc.

Ccrtiuous. Nodding, usually indicating less in-

clination than pendulous.

Cespitose. Growing in tufts or turf-like ; foi-m-

ing mats.

Clmff. Small dry scales, usually membranous
or scarious.

Chalaza. The proper base of an ovule, at a

point opi)osito its orifice.

Chaniielled. Having a deep longitudinal

groove, like a gutter.

Chartaccous. Having the texture of parchment
or writing-pa])er.

Chlorophyll. The green matter within the cells

of plants.

Chlorophyllose. Containing chlorophyll.

Ciliate. Having the margin, or sometimes the

nerves, fringed with hairs.

Ciliola, pi. Ciliolcc. Diminutive of the next
;

in mosses, the hair-like processes between the

cilia.

Ciliuvi, pi. Cilia. A marginal hair ; applied in

mosses to the slender teeth of the imier per-

istome.

Cinereous. Ash-gray, the color of wood-ashes.

Circinate. Coiled from the tip into a spiml.

Circumscissile. Dehiscing by a transverse cir-

cular line of division.

Cirrhose. Tendiil-bearing.

Clavate. Club-shaped ; enlarged gradually to-

ward tho summit.
Claw. The elongated narrow base of a petal.

Cleft. Cut somewhat deeply, usually about
half-way to the centre or midrib.

Climbing. Rising by the aid of some support.

Clustered. Collected near together.

Coalescent. United ; used properly in respect to

similar parts, as the stamens in Malvaceai.

Cooled. Composed of coats or layers, as an onion.

Cohesion. The sticking together of parts, or

their ri.ore intimate coalescence or adnation.

Collateral. Side by side.

Collum. In mosses, an obconical thickening of

the pedicel continuous with the capsule.

Colored. Of other color than green.

Colwnulla. The persistent axis of a capsule.

Column. A body formed by the union of fila-

ments (stamineal) or, in orchids, of the sta-

mens and jnstil.

Coma. A tuft of hairs, especially upon a seed.

Commissure. The surface by which two car-

pels cohere, as in Umbelliferse.

Common. Belonging equally to more than one.

Comose. Having a coma.
Complanate. Flattened ; of leaves upon a stem,

lying nearly in the same plane.

Complicate. Folded together.

Compound. The opposite of simple ; consisting

of more than one ; divided.

Compressed. Flattened laterally.

Cmiduplicate. Doubled together lengthwise, of

leaves.

Cone, or Strobile. A dry multiple fruit formed
of densely imbricated scales.

Confcrvoid. Of slender diffuse filamentose

structure, like Conferva among the AlgiB.

Confluent. Blended or running together.

Congested. Crowded togethei-.

Conglomerate. Clustered densely together.

Conical. Shajied like a cone ; narrowing to a
point from a circular base.

Coniferous. Bearing cones.

Conjugate. Arranged in single pairs.

Connate. United in one
;
growing together.

Connective. The portion of the filament which
connects the cells of the anther.

Connivent. Coming in contact ; converging to-

gether.

Constricted. Contracted or drawn together, as

a bag by its string.

Continuous. Not interrupted by joints or

otherwise.

Contorted. Twisted ; in aestivation, an equal

and uniform somewhat obliciue overlapping

and rolling up of the parts of the circle.

Contracted. Reduced in width or length.

Convolute. Rolled together from one edge. See

Contorted.

Cordate. Heart-shaped, i. e. ovate with lounded
lateral lobes projecting beyond the base and
forming a sinus.

Coriaceous. Of the stiffness and consistence of

leather.

Corky. Resembling cork.

Corm. A solid Heshy rounded or depressed sub-

terranean body, the base of a stem and bulb-
like in appearance.

Corneous. Of the consistence of horn ; horny.
Corolla. The inner perianth, within the calyx,

consisting of the petals.

Corona, or Croivn. An a]>pendage at the throat
of the corolla, or a crown-like margin at the
top of a seed or other organ.

Coronate. Having a crown.
Cortex. The bark, or similar outer covering.
Cortical. Relating to the cortex.

Corticated. Having a cortex.

Corymb. A Hat-topped or convex open inflores-

cence, with short axis, floweiing from the
margin inward ; a dejtressed raceme.

Corymbose. In corymbs or resembling a corymb.
Costa. A rib, mid-ril), or mid-nerve.
Costate. Having one or more longitudinal ribs

or nerves.

Cotijledons. The seed-lobes or leaves of the
embryo.

Crateriform. Shaped like a goblet or shallow
cup.

Creeping. Running upon or under the ground
and rooting.

Crenate. Scalloped ; having rounded teeth with
shallow acute sinuses.

Crenulate. Finely crenate.

Crested. Having an elevated ridge or appen-
dage like the crest of a helmet.

Cribrose. Perforated, like a coarse sieve.
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Cristate. Ci-ested.

Crowii. See Corona.

Cruciferous. Belonging to the Cruciferae, with
cruciform or cross-shaped corolla.

Crustaceous. Hard and brittle.

Gryptogamous. Flowerless, fructifying without
the agency of proper stamens and pistils.

CucuUate. Shaped like a hood or cowl, con-

cave and somewhat arched, or like an ovate

leaf with edges inrolled ; in mosses, applied to

a conical calyptra cleft at one side.

Culm. The hollow jointed stem peculiar to

grasses.

Cultrate, or Cidtriform. Sliaped like a coulter

or broad knife-blade.

Cuneate, or Cuneiform. Wedge-shaped ; tri-

angular with the angle downward.
Ciqtale. A cup-shaped involucre iuclosiug a

nut, as of an acorn

.

CupulifcroHs. Cupule-beaiing.
Cusp. A sharp rigid point.

Cuspidate. Terminating in a cusp.

Cut. Cleft or incised.

CtiticJe. The outer skin or epidermis ; the thin
outer layer of the bark.

Cyathiform. Cup-shaped with a somewhat flar-

ing mouth.
Cyliiulraceous. Somewhat or nearly cylindrical.

Cylindrical. In the form of a cylinder.

Cyme. A broad and flatfish inflorescence,

flowering from the centre outward.
Cymelet. A small cyme.
Cymose. In cymes or cyme-like.

Deciduous. Falling off after a time ; not per-

.sistent.

Decliuate, or Declined. Bent or curved down-
ward.

Decompound. Repeatedly compound or divided.

Decum/jent. Reclining at base, the sunnuit as-

cending.

Decurrent. Running down the stem, applied to

a leaf prolonged below its insertion.

Decussate. In })airs alternating at right angles,

or similarly in threes.

Definite. Of a constant number, not exceeding
twenty ; limited or determinate, as dejinite

inflorescence, in which a flower terminates the

axis.

Deflexed. Bent or turned down abniptly.

Dehiscence. The regular oj)ening of a capsule

or anther-cell at maturity ; the longitudinal

splitting of the teeth in mosses, etc.

Dehiscent. Opening regularly by valves, slits,

etc.

Deltoid. Having the shape of the Greek letter

delta, A ; broadly triangular.

Dendroid, or Dendroidal. Tree-shaped ; branch-
ing in the form of a tree.

Dentate. Toothed ; having symmetrical' teeth

projecting straiglit outward.
Denticulate. Minutely toothed.

Depauperate. Impoverished ; reduced in size

by unfavorable surroundings.
Depressed. Somewhat flattened from above.
Determi)iate. Limited. See Definite.

Dextrorse. Towaid the right hand ; ap])lied to

s])irals as seen from without. It is frequently

used as if the spiral were seen from within,

in which case it indicates just the opposite

direction.

Di; Dis: A prefix in Greek words signifying

two or twice.

Diade/phous. In two sets or clusters.

Diandrous. Having two stamens.
Dicarpellary. Consisting of two carpels.

Dichotomous. Forking regularly by pairs.

Diclinous. Of separate sexes ; unisexual.

Dicotyledonous. Having an embryo with two
cotyledons.

Didymous. In pairs ; twin.

Didynamous. Having four stamens disposed in

two unecpial pairs.

Diffuse. Widely spreading ; widely and loosely

branched.
Digitate. Fingered ; applied to a compound

leaf having the leaflets aU diverging from the
top of the i)etiole.

Dimerous. Having all the parts in twos, as the

sepals, petals, stamens, etc., of a flower.

Dimidiate. Halved, as though one-lialf were
wanting.

Dimorphous. Occurring in two forms.

Dioecious. Unisexual, the flowers of dilferent

sexes borne by separate jjlants.

Diwcio-pohigamous. Dioecious with some \xiv-

feet flowei-s intermixed.

Diphyllous. Two-leaved.

Dipterous. Two-winged.
Disciforvi. In the shape of a disk, depressed

and circular.

Discoid. In compound flowers, having disk-

flowers only, without rays.

Disk. A dilation or development of the recep-

tacle around the base of the pistil. In coin-

]»ound flowers, the inner series of tubular

flowers as distinct from the marginal lay.

Dissected. Deejdy cut or divided into numerous
.segments.

Dissepiment. A sejitum or partition separating

the cells of an ovary or fniit.

Distichous. Arranged in two vertical rows
;

two-ranked.

Distinct. Separate ; not united.

Divaricate. Widely divergent, nearly at right

angles.

Divergent. Receding from each other.

Divided. Cleft to the base or to the mid-nen^e.

Dorsal. Upon or relating to the dorsum, or

back.

Dnqmceons. Resembling or of the nature of a

drupe.

Drupe. A stone-fruit ; a fleshy or pulpy fruit

with the seed or kernel inclosed in a hard or

stony ca.sing (ptitamen).

Drupelet. A diminutive drupe, as each of the

several parts of a black berr}^

Dwarf. Much below the ordinaiy size of its

kind.

E; or Ex-. A Latin prefix having often in

botanical terms a privative signification.

Ebractcate. Without bracts.

Ecalcarate. Without spurs.



GLOSSARY. 543

Echinate. Beset with prickles.

Ecoslale. Without costa or micinerve.

Edentate. Without teeth.

Effuse. Very diffuse ; very loosely spreading.

Eglaiululosc. Without glauds.

Elatcr. In Hepaticae, a slender elongated cell

occurring among the spores, usually contain-

ing one or more spiral threads.

Ellipsoidal. Nearly elliptical ; or of solids,

elliptical in outline.

Elliptical. In the form of an ellipse, oblong

with both ends uniformly and somewhat
gradually rounded.

Eiimnjinatc. Notched at the extremity.

Et/ibracing. Clasping at base.

Eitibri/n. The rudimentary plantlet formed
within the seed.

Emergent, Emersed. Raised above the water
;

of the capsule in mosses when barely exserted

from its involucral leaves.

Emloairp. The inner layer of the pericarp,

lying next to the seed.

Endogenous. Growing from within, instead

of by superficial increments, the growth ordi-

narily being general throughout the substance

of the stem.

Endogens. Plants with an endogenous struc-

ture.

Ensiform. Sword-.shaped, as the leaf of an
Iris.

Entire. With the margin uninterrupted, with-

out teeth or division of any sort.

Ephemeral. Lasting but a day or for a very

short time.

Epi: A Greek prefix signifying upon.

Epidermis, The thin membrane forming the

outer surface of leaves and young stems.

Epiggnous. At or upon the top of the ovary.

Equal. Alike in size, or number, etc. ; more
frequently used in respect to length.

Equitant. Astride, of conduplicate leaves which
fold over each other in two ranks, as in Iris.

Erect. Upright
;
pei-pendicular to the surface

of attachment.
Etiolated. Blanched by darkness.

Eu-. In Greek compounds, good, true, proper;

applied in sectional names to the more typical

division of a genus.

Evergreen. Bearing its foliage through all the
seasons.

Exalbuminous. Destitute of albumen.
Exceed. To surpass in length.

Excentric. Out of the centre ; one-sided.

Excurrent. Running out, as a nerve projecting
beyond the apex or mai-gin of the leaf.

Exocarp. The outer portion of a pericarp.

Exogenous. Growing by successive external

layers, as in dicotyledonous jilants.

Exogens. Plants having an exogenous structure.

Explanate. Opened out flat.

Exsert, Exserted. Projecting beyond an enve-

lope, as stamens standing out of the corolla.

Exstipulate. Without stipules.

Exterior. Outer.

Extra-axillarij. Growing from outside of the
axil.

Extrorse. Directed outward.

Falcate, or Falciform. Sickle-shaped ; strongly

curved and more or less flattened or folded.

Farinaceous. Mealy ; containing or yielding

flour or starch.

Farinose. Covered with a white mealy powder.
Fascicle. A close bundle or cluster.

Fascicled. Arranged in close clusters.

Fastigiate. With branches erect, parallel and.

near together, as in the Lombardy po)ilar.

Faveolate, Favosc. Pitted or honey-combed.
Feather-veined. Pinnately veined.

Ferruginous. Of the color of iron-rust.

Fertile. Capable of producing fruit, as a pistil-

late flower ; applied also to a pollen-bearing

stamen.
Fertilization of plants. The application and

action of pollen upon the pistil and ovule,

effecting fructification.

Fibrous. Composed of threads or fibres.

Fiddle-shaped. Obovate with a contraction or

sinus on each side.

Filament. That part of the stamen which sup-
ports the anther ; any thread-like body.

Filamentous. Composed of threads or filaments.

Filiform. Thread-shajied ; long, slender and
terete.

Fimbriate. Fiinged with narrow processes

;

having the margin finely dissected.

Fistular. Hollow and cylindrical.

Flabellate, Flabclliform. Fan-shaped ; dilated

and rounded above, from a cuneate base.

Flagellate. Producing yirtgreWa', filiform runnera
or runner-like branches.

Flagclliform. Long and slender, like a whip-
lash.

Flavescent. Pale yellow.

Fleshy. Succulent, juicy.

Flexuous, or Flexuose. Bent or curving alter-

nately in opposite directions.

Floccose. Bearing or clothed with locks of fine

hair or wool.

Floral. Belonging to the flower.

Floret. A small flower ; one of a head.

Foliaccous. Leaf-like in structure and appear-
ance ; leafy.

Foliate. Having leaves, as in bifoliate, etc.

Fuliolate. Having leaflets.

Follicle. A ])od, formed from a simitle pistil,

dehiscing along the ventral suture only.

Follicular. Pertaining to a follicle or like it in

structure.

Foot-stalk. A petiole, pedicel, or other slender

support.

Foramen. The narrow orifice at the apex of an
ovule.

Forked. Bj-anching equally, or divergently.

Foveate. Pitted ; marked by deep depressions.

Foveolate. Diminutive of the last ; njai'ked by
minute pits.

Free. Not adnate or coherent to other organs.

Fringed. See Fimbriate.

Frond. Tlie leaf of ferns ; tlie leaf-like expanded
vegetation of some Hejjaticse ; applied also to

the peculiar growth of the Lemnaceae.
Frondose. Frond-like, or bearing fionds.

Fructification. The bearing of fruit, or the or-

gans concerned in the production of fruit.
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Fruit. The matured seed- or spore-vessel, of
whatever kind, with its appendages and con-
tents.

Frutescent. Shrubby or somewhat so.

Fruticose. Decidedly shrubby.
Fruticulosc. Diminutive of the last ; shrubby,

but small.

Fugacious. Soon falling ; of short continuance.
Fiilcrate. Subtended or surrounded by bracts,

or the like.

Fulvous. Dull brownish or grayish yellow.

Fmujoics. S])ongy ; fungus-like.

Funiculus. The stalk of an ovule or seed.

Funnel-form. Tubular, but expanding gradually
from the narrow base to the spreading border
or limb.

Furcate. Forked ; with divergent branches.

Furrowed. Deeply grooved longitudinally.

Fusiform. Spindle-shaped, i. e. tapering toward
each end from a thickened middle.

Galea. A helmet ; applied to the helmet-shaped
portion of the corolla in Labiatae, Aconitum,
etc. ; also to the upper lip of some Scrophu-
lariaceae, though not so shaped.

Oaleate. Having a galea.

Gamopetalaus. Applied to a corolla whose parts

are not distinct but more or less coalescent
;

mouopetalous.
Gamophijllous. With united or coalescent leaves

or parts, applied either to corolla or calyx.

Gavwsepalous. Having the sepals more or less

coalescent.

Geminate. In pail's ; binate ; twin.

Generic. Relating to the genus.

Geniculate. Bent abruptly at an angle, like the
knee.

Genus, pi. Genera. The divisions of an Order
or Family, each consisting of a more or less

clearly defined gi'oup of nearly related species.

Germination. The sprouting of a seed ; the

development of the young plant from the

embryo.
Gcrmitogoious. Belonging to the Old World.
Gibbous. Protuberant ; swelling out and some-
what saccate at one side.

Glabrnte. Becoming glabrous.

Glabrous. Without hairs, pubescence or rough-
ness.

Gland. Any secreting structure, depression or

prominence, on any part of a plant, or any
structure having a similar appearance.

Glandular. Bearing glands, or gland-like.

Gluucescent. Somewhat glaucous ; becoming
glaucous.

Glaucous. Covered with a fine whitish bloom
that is easily rubbed off; having a bluish-

hoary appearance.

Globose, Globular. Round ; spherical, or nearly

so.

Glochidiate. Barbed, like a fish-hook.

Glomerate. Closely clustered.

Glomerule. A compact somewhat capitate cyme.
Glumaeeous. Glume-like ; having glumes

;

chaffy.

Glume. In grasses, the chaff-like bracts sub-
tending the spikelets.

Glutinous. Viscid ; sticky ; covered with a
sticky secretion.

Grain. The fruit of grasses. See Caryopsis.

Gramineous. Relating to or resembling the
grasses.

Granular. Composed of small grains or grain-

like bodies ; rough with grain-like promi-
nences.

Gymnosjjcrms. Plants having naked seeds, or

in which the typically naked ovule is fer-

tilized directly by the pollen without the inter-

vention of a stigma.

Gynandrous. Having the stamens adnate to

the pistils and style, so as to be apparently
borne at or ujion its summit, as in Orchids.

Gynobase. A short thick prolongation of the
axis or receptacle upon which the pistil rests

;

sometimes applied to a shortened carpophore.

Gynoxium. A term applied to the pistil or

aggregate pistils of a flower.

Habit. The general form and appearance of a
plant.

Habitat. The locality or geographical range of

a plant.

Hairs, Slender cellular outgrowths from the
epidermis of plants, of various forms aud
kinds.

Hairy. Covered with hairs, more or less loosely.

Halbert-shaped. See Hastate.

Hamate. Curved at the end into a hook.
Hamulate. Diminutive of the last.

Hastate. Triangular or arrow-shaped with the

basal angles or lobes directed outward.

Hecul. A cluster of Howers, which are sessile or

nearly so upon a very short axis or receptacle
;

a shortened spike.

Heart-shaped. Cordate ; ovate with a sinus be-

tween the rounded basal lobes.

Heib. A plant that has no persistent woody
growth above the ba.se.

Herbaceous. Having the character of an herb
;

not woody or shrubby.
Herbarium. A systematically an-anged collec-

tion of dried ])lants.

Hetcrogamous. Bearing two kinds of flowers.

Heterogeneous. Dissimilar ; differing in kind.

Hctcromallous. Spieading in all directions.

Heteromorphous. Of different forms.

Heterophyllous. Having leaves of different

forms.

Hctcrosporous. Bearing spores of more than one
kind.

Hilum. The scar or place of attachment of the

seed.

Hippocrepifoi-m. Having the shape of a horse-

shoe.

Hirsute. Pubescent with rather coarse or stiff

hairs.

Hisjrid. Beset with rigid or bristly hairs.

Hispidulous. Minutely hispid.

Hoary. Grayish-white with a fine close pubes-

cence.

Homogamous. Having only one kind of flowers.

Homogeneous. Uniform in character, nature or

kind.

Homoinallous. Secund ; turned to one side.
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Hood, Hooded. See Cucullatc.

Hyaline. Transparent ; translucent.

Hybrid. A ci'oss between two species, produced
by the fertilization of the flower of cue species

by the pollen of another.

Hypocraterifoiin, or Hypocraterwiorjjhous. The
same as salveribrm.

Hypogocoas. Growing or remaining under ground.
Hyporjynous. Growing \ipon the receptacle of

the flower at the base of the pistil, and free

from the perianth.

Imbricate. Overlajiping, as the scales of the
several series of an involucre ; in aestivation,

applied to cases wIkmc at least one part of the

calyx (or corolla) is wholly external and one
wholly internal, as distinct from convolute,

where none aie either wholly external or in-

ternal, and from valvule, where none overlap.

Immarginate. Not mai'gined or bordered.

Immersed. Growing wholly under water ; in

mosses, used of a capside inclosed within its

involucral leaves.

Iiimqailateral. With unequal sides.

Incised. Irregularly, sharply and deeply cut.

Included. Inclosed by the surrounding organs;
not exserted.

Incomplete. Not perfect ; wanting some of its

parts.

Incubous. Imbricate upward, having the tip of

one leaf resting upou the base of the one
above it.

Incumbent. Resting upon ; of cotyledons, lying
with one side toward the radicle ; of antlu^r.s,

lying agaiust the face or inner side of the
filament,

Incurved. Curved inward.

Indefinite. Of number, variable or very numer-
ous ; indeterminate.

Indchlscent. Not opening regularly by valves
or otherwise.

Indeterminate. Of inflorescence, not definitely

terminated but continuous with the axis, the
lower or marginal flowers being the first to open.

Indigenous. Native to the country.
Induplicate. With margins folded inward.
Indusium. In ferns, the shield- or scale-like

covering of the fruit-cluster.

Inferior. Lower; that part of a flower, etc.,

which is toward the bract ; applied also to a
calyx that is free from the ovary, and to an
ovary that is aduate to the calyx.

Inflated. Bladdery.

Iivflexed. Bent or turned abruptly inward.
Infiorescence. The flowering portion of a plant,
and especially the mode of its arrangement.

Infra-axillary. Below the axil.

Infundibuliform. See Funnclforni.
Innate. Borne upon the upper surface of a

support, as an anther upon the sununit of its

filament, the cells dehiscing marginally.
Innovation. A shoot by which the growth and

continuance of the plant is prolonged, used
especially of mosses.

Inserted. Attached to or growing upon.
Insertvyn. The ])lace or mode of attachment of

an organ.

Internodc. The part of a stem between two
nodes.

Introrse. Turned inward toward the axis.

Involucellate. Provided with an involucel.

Involuccl. An inner or secondary involucre
;

that which surrounds an umbellet.

Involucrate. Having an involucre.

Involucre. A circle or circles of scales, bracts
or leaves, distinct, or united, surrounding a
flower or llowei-cluster ; in Umbelliferre, the
bracts subtending the umbel.

Involute. Kolled inward.
Irregular. Not regular ; unsymmetrical ; with

its parts unecjual or unlike.

Isomerous. Having an equal number of parts

in successive series, as of sepals, petals, sta-

mens, etc.

Jointed. Having joints or nodes.

Julaceous. Eesembling an ameut.

Keel. A central dorsal ridge, resembling the
keel of a boat ; the united lower petals of a
papilionaceous flower.

Keeled. Carinate ; having a keel.

Kernel. The seed within a nut ; a grain : prop-
erly, the contents of the seedcoats, consisting

of the embryo and albumen.
Kidney-shaped. See Rcniform.

'Labellum. A lip, as in Orchids.

Labiate. Lij)i)ed ; applied to an irregular corolla

or calyx which is unequally divided into two
parts or lips.

Lubiatiflorous. Having flowers with a labiate

corolla.

La.cerate. Torn ; irregularly and deeply cleft.

Laciniate. Cut into narrow slender teeth or
lobes.

Lactescent. Yielding milky juice.

Lacunose. Having numerous pits, depressions
or cavities.

Lacustrine. Living in lakes, ponds or swamps.
Lagenifortyi. Gourd-shaped.
Lamella. A thin plate or scale.

Lamellar. Composed of thin plates.

Lamina. The blade or dilated poition of a leaf.

Lanate. Covered with long curled hairs like

wool.

Lanceolate. Shaped like a lance-head ; tapering
upward from a narrowly ovate or subovate
base.

Lanuginoiis. Provided with wool ; woolly.
Lateral. At the side ; attached to the side.

Lavender-colar. A \)a.\e grayish blue.

Leaf. The principal organ of vegetation borne
by the stem, in which the sap is elaborated
for the growth of the plant.

Leaf-blade. The dilated })oition of a leaf.

Leaf-bud. A bud which is tin; rudiment of a
branch and tends to develop into one.

Leaflet. A sejiarate division of a compound leaf.

Leafstalk. The footstalk or petiole of a leaf.

Leathery. Resembling leather ; coriaceous.

Legume. A normally 1-celled capsule, formed
from a single cariiel, but dehiscing by two
valves, as in the Pea.



546 GLOSSARY.

Leguminous. Pertaining to or bearing legumes.
Lenticular. Lens- or lentil-shaped ; of the form

of a double-convex lens.

Lcntiginous. Covered with minute dots or

freckles.

Liber. The inner and often fibrous layer of
bark.

Lid. The top of a capsule separating by trans-

verse dehiscence.

Ligneous. Wooily.
Ligule. A small tongue-like or strap-shaped

body, applied to the corolla of ray flowers in

Compositae, to the thin appendage at the
junction of the blade with the sheath in

grasses, etc.

Ligulate. Funiished with a ligule ; strap-

shai)ed.

Ligulijloro^is. Having only flowers with ligu-

late corollas, as iu certain Compositae.
Liliaceous. Lily-like.

Limb. The dilated and usually spreading por-

tion of a perianth or petal, as distinct from
the tubular part or claw ; the blade of a
leaf.

Limbate. Bordered.

Line. The twelfth part of an inch, nearly
equivalent to two millimeters.

Linear. Narrow and elongated, with parallel

margins.

Lineate. Marked with lines,

Lineolate. Marked with fine lines.

Lingui/orm, Lingulate. Tongue-.shaped ; ligu-

late.

Lip. Either of the two divisions of a bilabiate

corolla or calyx ; in Orchids, the upper
petal, usually very diflerent from the others.

Littoral. Growing on shores, of the sea, or

rivers, etc.

Lobate, Lobed. Divided into or bearing lobes.

Lobe. Any division of a leaf, corolla, etc.,

especially if rounded.
Locellate. Having its cells subdivided, as the

cells of an anther bilocellate by a cross-parti-

tion.

Locular. Celled, as bilocular, trilocular, etc.

Loculicidal. Used when the cells of a capsule
open by dehiscence through the dorsal suture.

Lodicule. A name applied to the minute hy-
aline scales iu the flower of grasses.

Loment. A legume jointed and usually con-
stricted between the seeds.

Lomentaceous. Bearing or resembling a loment.
Lorate. Strap-shaped ; elongated-linear.

Loricate. Covered with imbricated scales.

Lucid. Smooth and shining.

Lunate. Crescent-shaped.

Lurid. Of a dull dirty-brown color.

Lutescent. Yellowish
;
pale yellow.

Lyrate. Pinuatifid with the terminal lobe

largest and rounded, the lower lobes small.

Macro-. A Greek prefix signifying large or

long.

MacTospore. In some cryptogams, the larger of

the two kinds of spores.

Maculate. Marked with spots or blotches.
Male. Staniinate.

MamiUate. Bearing nipple-shaped prominences.
Marcesent. Withering and persistent.

Marginally. Along the edge.

Marginate, Margined. Furnished with a bor-
der peculiar in structure or a))pearance.

Maritime. Belonging to the sea or sea-coast.

Mealy. Covered with a whitish mealy powder.
Medial, Median. Running through the middle

longitudinally.

Membranous, Alembranaccous. Thin and rather
soft and translucent, like membiane.

Microspore. The smaller kind of spore in some
cryptogams.

Midrib, or Midnervc. The central and principal
nerve of a leaf.

Mitriform. Mitre-shaped, i. e. conical and
slightly naiTowed toward the mouth.

Monadelphous. Having the stamens all united
by their filaments into a column or tube.

Monandrous. Having a single stamen.
Moniliform. Eesembling a necklace or string

of beads ; contracted or interrupted at regular
intervals.

Monocarpellary. Formed of a single carpel.

Monocarpie. Bearing fruit but once.

Monocotyledon. A plant whose embryo has a
single cotyledon.

Monoecious. With stamens and pistils (or their

equivalents in cryptogams) in separate flowers

upon the same plant.

Monopetalous. Gamopetalous, having the co-

rolla in one piece, at least at base.

Monophyllous. One-leaved ; composed of a sin-

gle leaf.

Monosepalous. Gamosepalous, having the calyx
more or less in one piece.

Monospermous. One-seeded.
Mucilaginous. Slimy, like mucilage.
Mticro, Mucronation. A short and small abnipt

tip.

Mucronate. Terminating in a mucro.
Mucronulate. Ending with a minute mucro.
Multicipital. Many-headed, applied to a much-

branched rootstock.

MultifarimLS. Airanged in many ranks.

MuUifid. Cleft into many lobes or segments.
Miiltijugate. Consisting of many pairs.

Multilocular. Many-celled.

Muricate. Rough, with short hard points.

Muriculate. Finely muricate.

Muticous. Blunt ; without a point.

Naked. Bare ; without its usual appendages
or covering, as a stem without leaves.

Navicular. Boat-shaped.

Nectar. A sweet secretion within a blossom.

Nectariferous. Secreting nectar.

Nectary. Any part or appendage of a flower

which may be supposed to secrete nectar.

Nerve. A simple vein ; a rib.

Nerved. Having nerves.

Netted. Reticulated ; cross-veined like a net.

Nodding. Hanging down ; somewhat inclined

from the perpendicular.

Node. A knot or swelling ; a place upon a stem
where a leaf or whorl of leaves is borne.

Nodose. Having knqts or swelling joints.
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Normal. According to rule or standard ; not
varying from the type.

Ntimeroiis. Indeiinite in number.
Nut. A hard indehiscent one-seeded fniit,

usually resulting from a compound ovary.

Nutlet. A small nut ; also applied to the hard
seedlike divisions of the fruit of tJie Labiatse,

Verbena, etc.

Ob: A Latin prefix usually signifying inver-

sion, or the reverse of the primary word.
Obcomprcssed. Flattened contrary to the direc-

tion of the sides, dorsally, instead of laterally.

Ohconical. Resembling an inverted cone.

Obcordate. Inverted cordate, the lobes directed

outward.
Oblanceolate. Inverted lanceolate, with the

broadest part toward the apex.

Oblique. Turned to one side ; unequally sided.

Oblong. Considerably longer than broad and
with nearly parallel sides.

Obovate. Inverted ovate, the broader part to-

ward the apex.

Obovoid. Inverted egg-shaped, the broader part
above.

Obtuse. Blunt or rounded at the end.

Obversehj. In a reverse manner.
Oehraceous. Ochre-color, light yellow with a

tinge of brown.
Ochroleucous. Yellowish white.

Ocreale, or Ochreate. Furnished with an ocrea,

a tubular stipule sheathing the stem.

-Old {-oides). A Greek termination signifying
resemblance.

Opaque. Dull, not shining.

Operculate. Provided with an operculum.
Opercuhnn. A lid, separating by a transverse

line of dehiscence.

Opposite. Standing against or facing each other,

as a stamen against a petal, or two leaves at
the same node.

Orbicular. Circular or nearly so.

Order. A principal group next above the genus
in rank, and including related genera more or
less distinguished from othera by ceitain com-
mon characters.

Ordinal. Relating to orders.

Organ. Any part of a plant concerned in its

growth and welfare, having a special object
to serve and more or less essential.

Orthotropous. Applied to an ovule or seed that
is straight and attached immediately by its

base.

Osseous. Bony.
Oual. Broadly elliptical.

Ooary. The dilated portion of the pistil, bearing
and containing the ovules.

Ovate. Shaped like the longitudinal outline of
an egg, the broadei- portion toward the base

;

also egg-shai)ed and applied to solids.

Ovoid. Egg-shaped.
Ovale. A rudimentary organ which after im-

pregnation becomes a seed.

Ovulijerous. Bearing ovules.

Palate. A protrusion of the lip of a bilabiate

corolla.

Palea. A chaff or chaffy bract ; in grasses, the
two inner bracts of the flower.

Paleaceous. Chaffy or furnished with chaff.

Palct. The same as palea, used es^iecially of
gi-asses.

Palmate. Of leaves, compound with the leaflets

radiating from the summit of the petiole.

Palmately. In a palmate manner.
Palmatifid. Palmately cleft or divided.
Pandurate. See Fiddle-shaped.

Panicle. A loose irregularly branched inflores-

cence.

Panicled, Panicxclaic. After the manner of a
panicle ; bearing a panicle.

Papilionaceous. Buttei-fly-like ; applied to the
])eculiar irregular flower common in the Legu-
minosae.

Papillose, Papillate. Bearing minute thick
nipple-shaped or somewhat elongated pro-

jections.

PapiJiis. In Compositie, the hairs, bri.stles, or
scales crowning the akene and taking the
place of a calyx.

Papyraceous. Having the textui-e of paper.

Paraphyses. In mosses, the minute filiform

bodies which accompany the male and female
organs.

Parasitic. Growing upon and deriving nourish-

ment from another plant.

Parenchyma. The soft cellular ti.ssue of plants,

as the green fleshy part of a leaf.

Parenchymatous. Like or formed of parenchy-
ma ; also applied to cells narrower at the ends
and overlapping each other.

Parietal. Relating to or situate upon the walls

of a cavity.

Paripuiiiate. Evenly or abruptly pinnate, the
terminal odd leaflet wanting.

Parted. Cleft nearly to the base.

Partial. Secondary as distinguished from the
principal and primary.

Partition. An inner wall or dissepiment.
Patelliform. Trencher-sha))ed, with the margin

less laised than in Scutelliforai.

Pat€7it. Widely spreading.

Patulous. Slightly or moderately spreading.

Pauciflorous. Few-flowered.
Pear-shaped. Oliovoid or obconical with a some-
what tapering base and usually oblique or
un.symmetrical.

Pectinate. Comb-like : cleft with narrow closely

set segment.s.

Pedate. Palmately divided or parted with the
lateral divisions again 2-cleft.

Pedicel. The footstalk or support of a flower.

Pedicellate. Borne on a pedicel.

Peduncle. A general or primary flower-stalk.

Pedunculate. Furnished with a peduncle.

Peltate. Shield-shaped ; flat and attached to its

support by its lower surface.

Pendent. Hanging on its stalk or support.

Pendulous. Hanging nearly inverted from its

supi»ort ; of ovules, more or less drooping, as

distinct from suspended.
Penicillate. Resembling a brush of fine hairs.

Pepo. A cucurbitaceous fruit.

Perennial. Persistent a .series of years.
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Perfect. Of a flower, having both stamens and
pistil.

Perfoliate. Of leaves, connate about the stem.

Perianth. The floral envelopes, i. e, the calyx
and corolla, so far as present.

Pericarp. The seed-vessel or ripened ovary.

Perichoctium. The leafy involucre surrounding
the archegonium and base of the pedicel in

mosses.

Perigynium. The sac-like envelope or the bris-

tles or scales which in Cyperaceae represent tlie

perianth.

Perigynous. Surrounding the ovary but adnate
to the perianth.

Peristome. In mosses, the fringe of teeth or

hairs at the orifice of the capsule.

Persistent. Not falling off" ; of leaves, continu-
ing through the winter.

Personate. Used of a labiate corolla with prom-
inent palates closing the throat.

Petal. One of the parts of a polypetalous or

nearly divided corolla.

Petaloid. Colored and resembling a petal.

Petiolar. Boiue upon or relating to a petiole.

Petiole. The footstalk of a leaf

Petioled, Petiolate. Having a petiole.

Petiolule. The footstalk of a leaflet.

Phcenogam. A phcenogamous jAani, fnictifjung

by means of stamens and pistils.

Phanerogam. The same as Phcenogam.
Phyllode. A leaf reduced to a simple petiole,

which may be more or less dilated vertically.

Piliferous. Bearing or tii)ped with hairs.

Pilose. Hairy, usually with soft distinct hairs.

Pinna. One of the principal divisions of a com-
poundly pinnate leaf.

Pinnate. Having its parts arranged in pairs

along a common rhachis.

Pinnately. In a pinnate manner.
Pinnatifid. Pinnately cleft into opposite nearly

equal segments.

Pinnatisect. Pinnately divided down to the

midrib.

Pinnule. A secondary pinna, i. e. one of the

pinnate divisions of a pinna.

Pisiform. Resembling a pea in shape and size.

Pistil. The female organ of a phtenogam, con-

sisting of the ovary with its styles and stig-

mas.
Pistillate. Having a pistil and no stamens, as

distinct from perfect or staininate.

Pistillidium. See Archegonium.
Pith. The soft and spongy central cellular part

of a stem.

Pitted. Marked with small depressions or pits.

Placenta. That part of the ovary or fruit which
bears the ovules and seeds.

Plane. Having a flat surface.

Plicate. Folded into plaits, like a fan.

Plumose. Plume-like ; having fine hairs on
each side like a feather.

Plumule. The bud or growing point of the

embryo between the cotyledons.

Pluri-. In compound words, several ; Aspluri-

foliolate, with several leaflets, etc.

Pod. A capsule, usually of cruciferous or legu-

minous plants.

Pointless. Without a point, blunt.

Pollen. The powdery or sometimes waxy con-
tents of the anther.

Poly-. In compound words, many ; as i)oly-

a7idrous, having many stems.

Polygamous. Having both perfect and uni-
sexual flowers upon the same plant.

Polymorphous. Of many forms ; variable in

foiTO.

Polypetalous. Having distinct petals.

Pome. A fleshy fruit, like the apple, enclosing
several parchment-like or bony carpels.

Posterior. In an axillaiy flower, the side toward
the axis and away from the bract.

Prcemorse. Terminating abruptly, as if bitten

off".

Prickle. A small spine, an outgrowth of the
bark or cuticle.

Process. Any jirojecting appendage ; in mosses,
the inner teeth or cilia of the peristome.

Procumbent. Lying upon the ground.
Produced. Extended or prolonged.

Proliferous. Producing ottshoots.

Prosenchymatous. Formed of more or less

elongated tubular cells placed end to end.

Prostrate. Lying flat on the ground.
Prothallus. In the higliei- cryptogams, the im-

mediate frondaceous or filamentose product of

the gemiination of the spore, upon which are

developed sexual orgnns or new plants.

Pruinose. Covered with a minute bloom or
powder.

Pseudopodiurn. The stalk supporting the cap-
sule in Sphagnacese.

Puberulent. Very minutely pubescent.

Pubescent. Covered with hairs, usually short

and soft.

Pulverulent. Dusty, as if covered with a minute
powder.

Pulvinate. Cushion-shaped
;
growing in thick

mats or cushions.

Punctate. Dotted with minute depressions, or

with translucent internal glands or colored

dots.

Puncticulate. Very minutely punctate.

PungeiU. Terminating in a rigid and stout

sharp point or piickle.

Pustular. Having low elevations, like small
blisters.

Putamen. The bony or crustaceous shell in-

closing the seed of a drui>e.

Pyramidal. Shaped like a pyramid ; narrowing
to an apex from an angular base.

Pyriform. Pear-shaped,

jRaceme. A form of inflorescence with pedicellate

flowers upon a simple prolonged axis, the
flowers developing from below u]iv\ard.

Racemose. In racemes, or resembling a raceme.

Kculial. Belonging to the ray of a compound
flower.

Radiate. Diverging from a common centre
;

bearing ray flowers.

Radical. Belonging to or proceeding from the

root, or from the base of the stem.

Radicle. That part of the embryo below the

cotyledons, its stem-portion and the piinial
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internode, developing the root from its lower

extremity.

Madiculose. Bearing rootlets or rhixoids.

Ramcal. Belonging to a bi-aneh.

Jiamose. Brancliing.

Hamulose. Bearing branchlets.

Jlai/. One of the radiating branches of an

umbel ; the marginal flowers, as distinct from

the disk, of a compound flower, umbel, etc.

Jleceptadc. A more or less expanded or pro-

duced surface forming a common support for

a cluster of organs (in a flower) or a cluster

of flowers (in a head), etc.

Reclinatc, Reclining. With an erect or ascend-

ing base, the upper part recurved and trail-

ing.

Rectangular. Of an oblong right-angled figure.

Recurved. Curved backward or downward.
Reflexed. Bent abruptly down or backward.

Refracted. Keflexed from the base.

Regular. Symmetrical in form ; uniform in

shape or structure.

Reniform. Kidney-shaped ; deeply cordate with

the breadth exceeding the height.

Repnnd. With the margin slightly sinuate or

wavy.
Replum. A frame-like placenta left by the fall-

ing away of the valves, as in Oruciferae, some
PajiaveracecE, etc.

Reticulated. With markings or veinings re-

sembling network.

Retrorse. Turned back or downward.
RetuJie. With a shallow or obscure notch at the

rounded apex.

Revolute. With the margins or apex rolled

backward.
RhacMs. The axis of a spike or of a compound

leaf or frond.

R/i/'phe. The adnate fimiculus of an ovule or

seed, connecting the hiluni with the chalaza.

Rhaphides. Crystals, usually needle-shaped and
clustered, within the cells of plants.

Rhizines, or Rhizoids. The peculiar root-hairs

of Mosses, Lichens, etc.

Rhizomatous, Producing rhizomes or of the

character of a rhizome.

Rhizome, or Roolstock. A somewhat horizontal

underground rooting stem, producing a stem,

leaves or flower-stalk at its apex or nodes,

often short or tuberous.

Rhombic. Oblii^uely four-sided.

Rhomboidal. Somewhat rhombic in outline.

Rib. A principal and prominent nerve of a
leaf.

Ribbed. Furnished with prominent nerves.

Ringent. Gajiing, applied to a labiate corolla

with open throat.

Root. Tiiat part of a plant growing under-
ground and supplying it with nourishment.

Rootlet. A very slender root or branch of a

root.

Root-stock. See Rhizome.
Rostellatc. Diminutive of Rostrate; having a

small beak.

Rostrate. Beaked ; bearing a slender terminal

process.

Rosulate. Collected in a rosette.

Rotate. Wheel-shaped ; of a corolla, spreading

abruptly from near the base and nearly flat.

Rotund. Rounded in outline.

Rough. Not smootli to the touch ; scabrous.

Rudiment. A partially developed and imperfect

organ.

Rudimentary. In an imperfectly developed
condition.

Rufous. Reddish or brownish red.

Rugose. Wrinkled ; lidged.

Ruminated. Penetrated by irregular channels,

as a nutmeg.
Runcinatc. Deeply toothed or incisely lobed,

with the segments directed backwai'd.

Runner. A very slender prostrate branch (sto-

lon), rooting and developing a new plant at

the nodes or tip, as in the strawberry.

Saccate. Sac-shaped ; furnished with a sac or

pouch-like cavity.

Sagittate. Shaped like an arrow-head ; trian-

gular with basal lobes prolonged downward.
Salver-shaped. Narrowly tubular with an ab-

ruptly expan<led flattened limb.

Samara. An indehiscent membranously winged
fruit, as in the A.sh and Maple.

Sarcocarp. The succulent part of a fleshy fi'uit.

Sarmentose. Producing long runners.

Scabrous. Rough to the touch with minute
rigid points.

Scales. Usually variou.sly modified bracts or

leaves, thin and scarious, or coricaceous,

fleshy, foliaceous, or woody, often imbricated.

Scandcnt. Climbing.

Scajie. A naked peduncle rising from the

ground.
Scapigerous. Pi'oducing scapes.

Scar. A mark of separation left upon a surface,

as upon a stem by the fall of a leaf.

Scarious. Thin, dry and membranaceous, not
green.

Scobiform. Having tlie appearance of sawdust.

Scorpioid. Incurved like the tail of a scor[)ion,

applied to a unilateral circinately coiled in-

florescence, unrolling as the flowers expand.
Scrobiculate. JSIarked by minute depressions.

Scarf. Small bran-like scales on the epidermis.

Scutclliform. Platter-shaped, with a distinct

and raised margin.
Seymetar-shaped. Curved and somewhat flat-

tened triquetrous, thick upon the straighter

side, the convex edge thin.

Sccund. Turned in one direction, as the leaves

or flowers upon a stem.

Seed. The ripened ovule, consisting of the em-
bryo with its proper envelopes.

Segment. One of the parts of a leaf or other

organ that is cut or divided ; more general

tha^i Lobe.

Sepal. A leaf or division of a calyx.

Sepaloid. Resembling a sepal.

Septate. Divided by ])artitions or sejita.

Scpticida,l. Dehiscing through the dissepiments

and between the cells, or through the lines of

junction of the carpels.

Septiferous. Bearing the partitions after dehis-

cence.
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Septifragal. Breaking away from the jwrtitions

on dehiscence ; terms ap[>lied to the valves of

a loculicidal cai)snle.

Septum. Any kind of partition dividing a cavity.

Sericeoios. Silky ; covered with soft straight ap-

pressed hairs.

Scries. A row, circle, or rank.

Serotinoiis. Produced late in the season.

Serrate. Having teeth directed forward, like

the teeth of a saw.

Serratures. Teeth like those of a saw.

Serrulate. Finely serrate.

Sessile. Attached immediately to the point of

support without footstalk.

Seta. A bristle.

Setaceous. Bristle-like.

Setigerous. Bristle-bearing.

Setose. Beset with bristles.

Shaath. A tubular envelope, investing a stem.

Sheathing. ^
Enfolding like a sheath.

Shield-shaped. Flattened and rounded or polygo-

nal, and bome by a stalk attached to the

under surface.

Shrub. A plant woody throughout, of less size

than a tree.

Shrubby. Having the character of a shrub.

Sigmoid. Doubly curved, like the letter S, or

the Greek sigma, 2.

Silicle. A short cruciferous pod, not many
times longer than wide.

Silique. The usually elongated pod in Cruciferse,

having two valves separatinjg from two parietal

placentffi.

Silky. See Sericeous.

Simple. Of one piece ; not compound.
Sinistrorse. Turned to the lelt, as seen from

the outside ; but often used in the opposite

sense.

Sinuate. "With a strongly wavy margin.
Sinuous. Flexuose ; curving back and forth.

Sinus. A depression, either angular or rounded,

separating lobes or segments.

Smooth. Not rough ; sometimes used as equiv-

alent to glabrous.

Sorus, pi. Sort. 1 n ferns, a cluster of sporangia.

Spadix. A spike with usually a thickened

fleshy rhachis and subtended by a spathe.

Span. The distance between the extremities of

the thumb and little finger when extended
;

about nine inches.

Sparse. Thinly scattered.

Spathaceous. I3earing or resembling a spathe.

Spathe. One or more clasyiingand often sheath-

ing bracts inclosing a flower cluster or inflo-

rescence and mostly colored.

Spatulate. Narrowly attenuate downwai"d from
an abruptly rounded summit.

Species. A group of things of the same kind,

liaving essentinlly the same characters.

Specific. That which relates to or defines a

species.

Spicate. In spikes or resembling a spike.

Spike. Resembling a raceme but the flowers

sessile or very nearly so.

Spikelet. A secondary spike ; in grasses, the

flowers subtended by a common pair ofglumes.
Spindle-shaped. See Fusifonn.

SpiTie. A sharp woody or rigid outgrowth from
the stem, a modification of a branch, leaf or
stipule.

Sjnnescent. Ending in a spine or rigid point.

Spinose, Spiny. Furnished with or resembling
spines.

Spinulose. Having diminutive spines.

Spiriclcs. The microscopic spiral cells within the
hairs upon tlie seeds or akenes of some plants
(as Collomia), which are discharged and un-
coil when wetted.

Sporangium. In the higher cryptogams, the
case which contains the spores.

Spores. In cryptogams, the minute bodies
which are the result of fnictification and
which correspond to some extent to the seeds
of phsenogams, though without embryo and
reproducing the jdant only indirectly.

Spur. A usually slender tubular process from
some part of a flower, often nectariferous.

Squamose. Furnished witli scales.

Squarrose. Roughened and jagged with projec-

tions spreading every way, as by the divari-

cately spreading ends of crowded leaves or
bracts.

Squarrulose. Dimiimtive of the last.

Stamen. The pollen -bearing organ of the flower,

consisting of an anther usually sui)ported ujjon

a stalk or filament.

Stamineal. Relating to or consisting of the
stamens.

Stamini/erous. Stamen-bearing.
Staminodium. A sterile stamen or something

taking the place of a stamen.
Standard. The broad upper petal of a papilio-

naceous flower.

Stellate. Star-shaped ; radiating in fine lines

from a centre, like the rays of an asterisk.

Stem. The main axis of a plant.

Stemless. Without manifest stem above ground.
Sterile. Ban-en ; not capable of producing seed

;

a sterile stamen is one not producing pollen.

Stigma. That portion of the pistil without
e])idermis througli which the ])ollen-tubes

effect entrance to the ovules, very variable in

shape and position.

Stigmatic. Belonging or relating to the stigma.
Stings. Stinging hairs, seated nj^u a gland
which secretes an acrid liquid.

Stipe. The footstalk of a pistil raising it above
the receptacle ; in ferns, the naked stalk of
the frond.

StipitcUe. Borae upon a stipe.

Stipulur. Belonging to stipules.

Stijyulate. Possessing stipules.

Stipule. An appendage to the base of a petiole,

very various in form and character.

Stock.- A caudex or rhizome ; the persistent

base of an herbaceous perennial.

Stolon. A horizontal prostrate ofl'shoot from
the base of a plant.

Stoloniferous. Bearing or propagating by
stolons.

Stoma, ])1. Stomata. Microscopic openings or

"breathing-pores" in the ejudermis of leaves,

etc., allowing interchange between the outer
air and that within the leaf.
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Stomafose. Having stomata.

Stmie. Tlie hard endocarp or ptUamen of a drixpe.

Stramineoits. Straw-like or of a straw-color.

Strap-sluiped. See Ligalate.

Striate. Marked with fine longitudinal lines or

funows.
Strict. Upright and very straight.

Striqillose. Minutely strigose.

Strigose. Beset with short straight stiff and
ap|)ressed sharp-pointed hairs.

Strobile. An inflorescence formed of imbricated

scales, as in the Hop and the Coniferse.

Strophiole. An appendage at the point of at-

tachment of some seeds.

Struma. In mosses, a wen-like iinsymmetrical

thickening of the pedicel at the base of the

capsule.

Style. That portion of the pistil between the

ovary proper and the stigma, usually atten-

uated, often wanting.

Styliform. Style-shaped.

Stylopodium. A cushion -like expansion at the

base of the style in UmbellifenE.

Sub: In composition, somewhat or slightly.

Submerged. G rowing under water.

Subtended. Supported or surrounded, as a pedi-

cel by a bract, or a flower-cluster by an in-

volucre ; fulcrate.

Subulate. Awl-shaped.
Suecubons. Imbricated downward, the apex of

each leaf covered by the base of the one above.

Succulent. Fleshy and juicy.

Sucker. A shoot from the underground base of a

stem, or from underground roots or rhizomes.

SxtffrutcsceM. Somewhat or slightly shrubby ;

woody at base.

Sujfruticose. Low and shrubby.
Sulcale. Grooved or furrowed.

Superior. Growing above ; a superior ovary is

one wholly above and free from the cal5'x
;

in a lateral flower, nearest to the axis.

Surculose. Producing suckers.

Suspended. Hanging directly downward ; hang-
ing from the apex of a cell.

Suture. A line of union, or of dehiscence.

Sivord-shaped. A blade with two thin acute
edges, as in Iris.

Symmetrical. Regular in shape or in the num-
ber of its parts.

Syncarpous. Composed of two or more united
carpels.

Synonym. A superseded or unused name.

Tail. Any long and slender terminal prolon-

gation.

Teeth. Small marginal or terminal lobes of any
kind.

Tendril. A thread-like production from an
axil, the extremity of a leaf, or elsewhere,

capable of coiling and used for climbing.
Tei-ete. Cylindrical or nearly so ; uot angled
nor channelled.

Ternaie. In threes ; with three divisions.

Ternate-pinnate. Ternate with the divisions

pinnate.

Tessellated. Chequered ; like mosaic or chequer-
work.

Testa. The outer seed-coat.

Tctradynamoiis. With four long and two shorter

stamens ; applied to the Crucifene.

Tetragonal. Four-angled.

Tetramcrous. Of a flower, having its parts in

fours.

Tetrandrous. With four stamens.

TJuilloid. Resembling a thallus.

Thnllus. In cryptogams, a cellular expansion

taking the place of stem and foliage, very
viirious in forni.

Thorn. See Spine,

Throat. The orifice of a gamopetalous corolla

or calyx ; the portion of the corolla inmiedi-

ately lielow the limb or between the limb and
the tube.

Thyrse. A contracted or close ovate panicle.

Tissue. The various forms of cellular and
vascular stnicture of which a plant is com-
posed.

Tomentose. Pubescent with matted wool.

Tomentuvi. Dense matted woolly pubescence.

Tongue-shaped. Oblong and somewhat fleshy,

nearly flat, and rounded at the ajiex.

Toothed. Provided with teeth.

Top-shaped. Inverted broad-conical.

Torose. Swelling interruptedly ; cylindrical, or

somewhat so, with constrictions at intervals.

Tortuous. Twisted.

Torulose. Slightly torose.

Torus. The receptacle of a flower ; the apex of

the flower-stalk, more or less modified to sup-

port the parts of the flower.

Transverse. Acros.s, from side to side.

Tree. A woody branching plant, with erect

trunk, ten feet high or more.

TriandroHS. With three stamens.

Triangular. Three-angled.

Trichotomous. Bi-anching by threes.

Trifid. Three-cleft.

Trifoliate. Three-leaved.

Trifoliolate. Having three leaflet.s.

Trimerous. Having its parts in three.s.

Tripinnate. Three times pinnate.

Triquetrous. Of a stem, etc., triangular with
the sides somewhat concave or channelled.

Triquinate. Ternate with the divisions again

divided into five.

Tristychous. In three vertical ranks.

Triternate. Three times ternate.

Trumpet-sliajyed. Tubular with a dilated orifice.

Truncate. Ending abniptly as if cut off trans-

versely.

I'runk. A main stem.

Tube. Any elongated hollow body or part of

an organ.

Tuber. A thickened rhizome, with scattered

buds or eyes.

Tubercle.
'A small projection or pimple ; a

small tuber or a tuberous root.

Tubercalate. Covered with small rounded prom-
inences or knobs.

Tuberiferous. Bearing tubere.

Tuberous. Resembling a tuber.

Tubular. Tube-shajied.

Tubulijlorous. When the flowei-s of a head
have only tubular corollas.
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Tunicate. Having concentric coats, as an onion.

Turbinate. Top-shaped.
Twhmuj. Ascending by winding about a sup-

port.

Tyjie. The ideal pattern or fomi.

Typical. That which corresponds to or repre-

sents the type. A typical species is one upon
which the generic character was founded, or

one which conforms most closely to the gen-

eral characters of the genus, deviations from
which form the basis for subgenera, etc. So
the typical fonn of a sj>ecies is that i;pon

which the specific character is bixsed, as dis-

tinguished from all varieties, sports, etc.

Umbel. An umbrella-shaped inflorescence, the

pedicels radiating from the summit of the

common peduncle.

Umbellate. Bearing or growing in umbels.
Umbellet. A small secondary umbel upon the
ray of the primary.

Umbelliferous. Bearing umbels.
Umhellulate. Bearing umbellets.

Unibilicaie. Pitted in the centre, navel-like.

Umboiude. Bossed ; bearing a stout projection

in the centre, like the boss of a shield.

Uiiibraculiform. Having the form of an um-
brella.

Unarmed. Without prickles, spines, or the
like.

Uncinate. Hooked at the extremity.

Undulate. Wavj% alternately raised above and
depressed below the general plane.

Undershrub. A very low shrub.

Unequal. Not equal ; unsymmetrical ; un-
eqiially pinnate, with an odd terminal leaflet.

UnguiciUate. Of a petal, narrowed below into

a claw or petiole-like base.

Unilateral. One-sided.

Unilocular. One-celled.

Uniovulate. Having a single ovule.

Uniserial. In one horizontal row or series.

Unisexual. Of one sex ; of flowers having sta-

mens only or pistils only.

Urceolate. Cylindrical or ovoid, but contracted

at or below the oijen orifice, like an urn or

pitcher.

Utricle. A small bladdery usually one-seeded

pericarp, indehiscent or bursting irregularly

or circumscissile ; any small bladder-like

organ, or sometimes applied to forms of

tissue-cells.

Utricular. Consisting of or belonging to utri-

cles.

Voffiiia. A sheath.

Vnginate. Sheathed.
Vaginule. A diminutive sheath.

Vallecula:. The grooves between the ribs of the
fruit in Umbellifera;.

Valvate. Opening by valves, as a capsule
;

meeting by the edges, without overlapping,
as sepals, etc., in sestivation.

Valve. The several parts of a dehiscent peri-

carp ; the door-like lid by which anthers some-
times open.

Variegated. Irregularly colored.

Variety. The princi^ial sulxiivision of a species,

diflering from the type in certain constant
characters of subordinate value.

Vascidar. Relating to or composed of elon-

gated tubular cells (vessels, ducts), as distin-

guished from cellular.

Veined. Furnished with veins.

Veinless. Destitute of evident veins.

Veins. Bundles of woody tissue travei-sing a
leaf or other flat surface, and forming its

framework, especially those which branch
(as distinct from nerves).

Vciiilet. A small subdivision of a vein.

Velutinous. Velvety ; covered with a dense
soft fine pubescence.

Venation. The mode of veining.

Ventral. Belonging to the anterior or inner

face of a carpel, etc. ; the opposite of Dorsal.

Ventricosc. Swelling unequally or inflated on
one side.

Venulosc. Abounding with veinlets.

Vermicular. Worm-shaped.
Vernal. Ajipearing in sj'ring.

Vernicose. Appearing as if varnished.

Verruwse. Covered with wart-like elevations.

Versatile. Swinging ; turning freely on its

supjK)rt.

Vertex. The apex of an organ.

Vertical. Upright
;
perpendicular to the plane

of the horizon ; longitudinal.

Vertical. A whorl.

Verticillate. Arianged in whorls.

Vesicle. A small bladder or air-cavity.

Vesicular. Composed of vesicles.

Vessels. Elongated tubular cells, of various

kinds, forming the vascular tissue of plants.

Vexillum. The standard or large upper palet

of a papilionaceous corolla.

Villosc, Villous. Bearing long and soft straight

or straightish hairs.

Vimineous. Bearing long and flexible twigs.

Vine. A trailing, climbing or twining stem.

Virgate. Like a wand or rod, slender, straight

and erect.

Viscid,- Viscous. Glutinous, sticky.

Vitiate. Bearing vittse.

Vittce. The longitudinal oil-tubes in the peri-

eai-p of most Umbellifene.

Vivijmrous. Propagating by buds or bulblets

instead of by seeds, or with the seeds germi-

nating while still on the plant.

JVavy. See Undulate.

Waxy, liesembling bees-wax in appearance or

consistence.

IVedge-shaped. See Cuneate.

JFheel-shaped. See Rotate.

JVhorl. An arrangement of leaves, flowers, etc.,

in a circle about the stem or axis.

Wing. Any membranous or thin expansion or

appendage ; the lateral petal of a papiliona-

ceous flower.

Wood. The hard firm part of a stem, etc.,

composed mainly of wood-cells (fibro-vascular

tissue).

Woolly. Clothed with long and twisted or

matted hairs.
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LIST OF PERSONS WHO HAVE MADE BOTANICAL
COLLECTIONS IN CALIFORNIA.

By WILLIAM H. BREWER.

The collection of plants in California for scientific study has been going on for about ninety

years, which time may conveniently be grouped into four periods. The first, beginning with the

arrival in that country of the earliest botanist, in 1791, and ending with 1848, coincides nearly

with the Spanish colonial period. The second, beginning with the great emigration of 1849 and

continuing eleven years, covers the Mexican Boundary survey and the several government explo-

rations for a railroad to the Pacific. The third begins with the organization of the State Geologi-

cal Survey, under Prof. J. D. Whitney, in 1860, and ends with the completion of the Pacific

Railroad in 1868 ; the fourth extending from tliat date to the present time.. I shall here con-

sider only the first three of these periods ; for, during the last, so many persons have visited the

State and carried away collections, and the local botanists have so increa.sed in number, that it is

impracticable for me to enumerate all of them.

In botanical literature, the name California has been applied to a wide and vague region, ex-

tending from Cape Saint Lucas to Nootka along the coast, and inland to the Rocky Mountains
;

but this sketch applies only to the territory now known as the State of California.

It will be noticed that these botanical collectors may be grouped into four classes, — those

officially connected with various government expeditions and sui-veys ; scientific men visiting the

State, but having no connection with government work
;
persons making collections for sale or

for private subscribers, or for botanical gardens and museums ; and, finally, resident botanists who
have engaged in the work chiefly through their love of it.

The first botanists to visit California were THADDiBUS Haenke and Luis IftE, who accompa-

nied the Spanish expedition under Malaspina, which touched our coast at San Diego and Mon-
terey in 1791. Between 1789 and 1817, Haenke botanized along the western side of the American
continent from Patagonia to Behring Strait, without once returning to Europe, and died in

Bolivia in 1817. His collections are in part at Prague, and were described by Presl in "Reli-

quiae HfenkeauiB," and the rest, with those of .Nee, are in the herbarium of the Royal Garden at

Madrid. Through a confusion of labels, some of his plants descrilied as Chilian were probably

collected in California ; while some others credited to California were, with little doubt, really

from the East Indies or elsewhere.

Archibald Menzies, who had earlier visited the Northwest Coast in a trading-vessel (in 1786

or, as some authorities say, in 1779), was surgeon on the English ship Discovery, under Captain

Vancouver, and visited California on three successive years, each time coming to the American

coast from the Sandwich Islands in the spring, spending the summer northward, and passing

south in the autumn. In November and December, 1792, he visited Bodega, San Francisco Bay,

Santa Clara, and Monterey. In May, 1793, he was at Trinidad Bay, and from October to Decem-
ber of the same year at various places, from Bodega to San Diego, including the islands below

Santa Barbara. Again, in November and December, 1794, he touched at several places along

the coast from Santa Cruz southward. A set of his collections is in the British Museum, another

at Kew, and a jwrtion of his earlier collections, particulai'ly the cryptogams, are in the herba-

rium of the Botanical Society of Edinburgh.

Josef Mariano MogiNo was on the coast from California to Nootka in the year 1792, at the

same time as was Menzies, when Vancouver received from the Spanish the formal surrender of

Nootka. He afterwards botanized in ilexico, especially in its northern parts, along with Martin

Sesse. The large collection of drawings which ]\Io9ino brought to Europe after the death of
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Sesse contains delineations of several Nootka species (sucli as Rubtis Nutkanus), and apparently

a few from California ; but most of them were Mexican. This collection of twelve hundred
drawings (cited as Ic. Fl. Mex. ined., and on which a number of genera and species were founded)

was left by Mo^ino in the hands of De Candolle, but after some years was suddenly reclaimed, upon
which occasion copies of most of them were secured by the united labors of the principal ladies of

Geneva. It is said that the herbarium made by Mo^ifto and Sesse went to Madrid ; but a por-

tion was certainly acquired by Lambert (see Don, in Trans. Linn. Soc. xvi. 169), and upon the

breaking up of his herbarium is thought to have been acquired by the British Museum.
Dr. George Heinkich von Langsdokff, who started from Euroi)e on the Rus.sian expedi-

tion under Captain Kmseustem, instead of returning with the ships of the expedition, visited

California in the ship Juno, with Count KesanofT, reaching San Francisco Bay April 9, 1806, and
remaining until May 22, making excursions in the mean time about the Bay and to San Jose.

Partly owing to mishaps, and partly to the difficulty of drying his specimens on the small ship,

his botanical collection was meagre. At this visit. Count Resanoff made arrangements for plant-

ing a Russian colony in California, which was accomplished six years later. Dr. Langsdorff is

said to have visited the region again in 1824, in connection with the second expedition of Kotzebue

to California.

Adalbert von Chamisso, as botanist, and Johann Friedkich [Iwan Iwanowitsch] Esch-
SCHOLTZ, as surgeon and naturalist, were on the expedition that was fitted out by Count Roman-
zoff, under Captain Kotzebue, in the ship Rurik, and spent the month of October, 1816, at San
Francisco, making excursions to Bodega, San Jose, Monterey, and about the Bay. Descriptions

of the plants were published by Chamisso and Schlechtendal in Linnsea, in the ten volumes from

1825 to 1834, and by Dr. Eschscholtz in a short paper entitled " Descriptio Plantarum Novse

California^,," in the Memoirs of the Academy of St. Petersburg in 1823. Some of the more nota-

ble specimens were the subjects of special papers in other publications, as in Nees's " Hora Phy-

sicse," in which Eschscholtzia was published. Dr. Eschscholtz again accompanied Kotzebue on

his second voyage to California, arriving in September, 1824.

The English expedition known as Captain Beechey's (1825 to 1828), on the ship Blossom,

reached California late in 1827. Alexander Collie, surgeon to the expedition, and Mr. G.

Tradescant Lay, botanist and naturalist, made a collection of about one hundred and seventy-

five species. Mr. Seemann (in the intioduction to his " Botany of the Voyage of the Herald ") says

that the specimens did not reach Europe in a satisfactory condition, and moreover were mixed up
with those of Loo Choo, giving rise to some confusion, but that Messrs. Hooker and Arnott had

made the best use of the material in their " Botany of Captain Beechey's Voyage." The specimens,

collected at San Francisco Bay, and a few at Monterey, are mainly preserved in the Hookerian

Herbarium at Kew,
The Russian-American Fur Company planted a colony at Bodega in 1812, and in 1820 estab-

lished Fort Ross, forty miles northward in the valley of the Russian River. They surrendered

the tenitory in 1841, and left early in the next year. During this occui^ancy many Iwtanical

specimens were sent to St. Petersburg. Precisely how early these collections began, or who were

the collectore, other than Wrangel and Wosnessen^y, I have no information. But various Cali-

fomian species were first described from specimens sent from this colony, or from plants giown

in the botanic gardens of Europe from seeds collected here.

Baron (and Admiral) voN Wrangel arrived at Bodega about 1829, and lived there as gov-

ernor of the Russian Possessions in America. He spent a number of years here, and collected

many plants and seeds, which were sent to the Botanic Garden of St. Petersburg.

David Douglas, a Scotch botanist, travelling under the auspices of the Horticultural Society

of London, reached the Northwest Coast early in 1825. He botanized extensively in Washington

TeiTitory and Oregon, getting as far south as the Umpqua River, but not reaching the borders of

California. On a second trip from England he again reached the coast early in 1830, and in

December of that year came into California, where he remained botanizing from Monterey south-

ward to Santa Barbara (May, 1831), and again northward to San Francisco and Sonoma County

(38° 45'), returning to Monterey, and thence, in October, 1832, went by way of the Sandwich

Islands to the Columbia. The next year he visited the Sandwich Islands, where he lost his life

a few months later. His letters, giving an account of much of his travels in California and

northward, may be found in the .second volume of Hooker's "Companion to the Botanical Maga-

zine." He collected nearly five hundred species in the State. An indefatigable collector, a close

observer, and an enthusiastic traveller, he added more to the knowledge of the botany of the

region than all the botanists who had gone before him. His Californian collections were chiefiy
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described in the supplement to the " Botany of Captain Beechey's Voyage," and those from Ore-

gon and Washington Territory in Hooker's " Flora Boreali-Americana." Hooker's, Lindley's

and Bentham's herbaria contain sets of his Californian plants, and many si>ecimens are found

elsewhere.

Dr. Thomas Coulter, who collected in Mexico for many years, reached Monterey in Novem-

ber, 1831, and remained in Upper California until late in 1832 or posaibly even longer (he was

nearly three years in California according to Don), during which time he visited " all the

habitable parts " of the countrj'. The most notable of his excursions was one to the Colorado

River in 1832. He left Monterey late in March, was at San Gabriel April 23, and at the ford

of the Colorado Eiver, just below the mouth of the Gila, May 8. He returned by the sai.ie

route and was again at Monterey July 19. He was the first botanist to reach, the interesting

Colorado desert and Gila regions, and some of his species were not again found until very many
years after. He collected more than a thousand species in Mexico and California ; but they

remained mostly undistributed and unknown until after the collector's death and the appointment

of the late Prof. W. H. Harvey as curator of the herbarium of Trinity College, Dublin, which at

that time, or previously, came into possession of them. Dr. Harvey published several interesting

Californian genera and species, and distributed the duplicates of the collection, — the fullest set to

the Hookerian Herbarium, and ix>rtions to the herbaria of Gray and of Torrey. The geographical

results of his Californian explorations are published in a paper in the Journal of the Royal

Geographical Society of London (1835), v. 59-70, with a map.

Ferdinand Dei'PE, of Berlin (whose name is associated with that of Dr. Scheide in Mexico),

visited California in 1831 or 1832. But his name is rarely met Avith in connection with Cali-

fornian botany.

Several Californian species were described, by or before 1834, as having been collected by Mr.

P. E. BoTTA, but 1 have no more definite information as to when or where he collected here.

He was a travelling naturalist, collecting for the Museum of Natural History of Paris.

Thomas Nuttall crossed the continent in an expedition under Captain Wyeth, in 1834, to the

Columbia River. Thence he went to the Sandwich Islands, and returned to California, where

he collected during a part of the year 1835, mostly near the coast, from San Francisco to San

Diego. His collections were very rich, and contained the types of many new species. Some of

them are in the Gray Herbarium at Harvard University, and many in the herbarium of the Acad-

emy of Sciences at Philadelphia. They are also at Kew, and the original set was purchased by

the British Museum after Nuttall's death. Descriirtions appeared in various places, many being

published in Torrey and Gray's Flora of North America ; the new Compositae were described by

himself in the Transactions of the American Philosophical Society, 1841.

Richard Brinsley Hind.s, surgeon on board the English surveying-ship Sulphur, under

Captain Sir Edward Belcher, visited the State in the autumn of 1837, and went up the Sacra-

mento River for some distance. In October and November, 1839, the expedition again touched

the coast, and collections '.vere made at San Diego, but chiefly southward at various points in

Lower California, where no botanists had previously been. Some of these collections were made
by Mr. Barclay, a collector sent out by the Royal Garden of Kew. The results were published in

the " Botany of the Voyage of H. M. S. Sulphur," by Hinds and Bentham.
Dr. Wosnessen.sky was sent, by the Academy of Sciences of St. Petersburg and the Zoological

Museum of that place, to the North Pacific, and speiit ten years on the coast. He spent some

time collecting in California, but when he first came, liow often or how long here, or how exten-

sive his botanical collections were, 1 do not know. He was on Mount St. Ilelena June 12, 1841,

which is the only date I have of his visit.

William D. Brackenridge and Dr. Charles Pickering, connected with the United States

Exploring Expedition under Lieutenant Wilkes, visited California in 1841. They entered the

State by land from Oregon, passed by the western base of Mount Shasta and dowai the Sacra-

mento Valley to the Bay. Their Californian collction was small, but contained some very inter-

esting species, an account of which was given by Dr. Torrey in the Botany of the Ex])edition.

M. DiJFLOT de Mofras, who was sent by the French government on an expedition to the

west coast of North America in 1840 to 1842, was in Calilbrnia in 1841. How much he col-

lected in this State it is not easy to say ; but in an Appendix to his "Explorations du Terri-

toire de Oregon des Californies," etc. (Paris, 1844), ii. 403, there is a catalogue of the principal

plants of the Northwest Coast, which enumerates about two hundred and ninety species, without

even the usual specific authorities, and with so many errors of one kind or another as to be of little

scientific value.
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Dr. William Gambel, an ornithologist from Philadelphia, crossed the continent by way of

New Mexico and Arizona to California, returning in 1843. He made a collection of plants, sorie

of which were described by Nuttall in a paper entitled " Planta; Ganibeiianie," in the Journal and
in the Proceedings of the Academy of Natural Sciences of Pliiladelphia for 1848. Nearly a Imn-

. dred new species were described, of which a considerable part were collected in California south of

Point Conception. But many of the plants described in this memoir were collected by Nuttall

himself and not by Gambel.

Capt. John C. Fkemont traversed the continent in 1843 by way of Great Salt Lake and
Humboldt River, crossed the Sierra Nevada in midwinter, just south of Lake Tahoe, and entered

California in February, 1844, descending the South Fork of the American lUver. Late in Maic'h

he set out on his return, passed southward along the eastern edge of the great valley, recrossed

the Sierra Nevada at Tehachipi Valley and Fremont's Pass, thence to the Mohave and Virgin Rivers,

and 'eastward, taking with liim the earliest collection that had been made in any portion of t'le

Sierra Nevada Range. In the report of this expedition (usually known as his second expedition),

Dr. Torrey described about thirty species and four new genera. On his next (or third) expedi-

tion of 1845 to 1847 he made much more extensive collections, but unfortunately many of the

specimens were lost by an accident in the mountains. The specimens saved amounted to about

six hundred numbers, and contained many new species, some of which were described by Dr.

Torrey in "Planta; Fremontiame " in the " Smithsoi ian Contributions" for 1850.

Theodor Hartweg, a German botanist, was sent to Mexico by the London Horticultural

Society in 1836. He collected in California in 1846 and 1847, making his headtpiarters at Mon-
terey, but extending his excui'sions to the American and Yuba Rivere, tlie Sacramento as high

as Chico, and in other directions. Over four hundred species from California were distiibuted

to subscribers, enumerated by Bentham in his " Plantie Hartwegianae."

Norman Bestor collected on Major W, H. Emory's expedition across the continent, joining

the party at Santa Fe, and reaching San Diego December 12, 1846. In the report of the expedi-

tion Dr. Torrey enumerates one hundred and pixty species as especially worthy of mention, of

which number less than thirty are cited as having been collected in California.

Rev. A. Fitch travelled extensively in California about 1846 to 1849, and sent several collec-

tions to Dr. Torrey, including some species of much interest. Most of the specimens were from

the southern half of the State.

This closes the period of Spanish occupancy, and brings us to the second period, beginning with

the great immigration of 1849. Dr. C. C. Parry, connected with tlie Mexican Boundary Survey,

arrived at San Diego in July, 1849. The first collections made on two trips across to the Colo-

rado River were lost in the transit east. Between March, 1850, and March, 1851, he made
tfxtensive collections, all of them south of Monterey.

Prof. George Thurber, also connected with the Mexican Boundary Survey, reached the

State late in 1851 and botanized within our borders until July, 1852. A few specimens were

collected as far north as San Francisco, but the most of his collections were made in the southern

part of the State, between the coast and the Colorado River. Descriptions of some of his new
species were published by Dr. Gray in " Planta; Thurberiana;."

Dr. J. M. Bigelow and Messrs. Arthur Schott and Charles "Wright also collected plants

on this survey, but their collections were all made east of our bordei-s. The two former

gentlemen, however, collected later in the State. The enumeration of the collections of all the

botanists connected with the survey was published together in the Report upon the Botany of the

Mexican Boundary.

Dr. Albert Kellogg came to San Francisco in 1849, and still lives there. During this more

than thirty years he has collected along the coast from Alaska to San Diego. Some of his speci-

mens are in the herbarium of the California Academy of Sciences, and others are scattered in

various directions. He has described many new species, and no name is more intimately associated

with the botany of the State during this jieriod. At a later date (1868-69), in connection with

W. G. W. Harford, he made extensive sets of Californian and Oregon plants for distribution.

Dr. J. D. B. Stillman collected plants in 1849 near Sacrauiento, and in 1850 between

Marysville and Long Bar. The specimens are in the Torrey Herbarium,

Dr. Henry Behr came to San Francisco in 1850, and has since lived there. He has collected

from time to time, particularly before 1860, some of his specimens going to local collections, some

to Hamburg, some to Russia, and elsewhere.

Dr. George Gibbs was on this coast from 1848 until 1860. From 1849 to 185'4 he was most

of the time in this State, where he made some collections, mostly near Columbia. Later, he
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made more extensive collections in Oregon and Washington, which were in part incorporated with

t!ie collections of Drs. Cooper and Suckley and with those of the Northern Boundary Survey.

William Lobb was in the State from 1850 to 1853, collecting seeds and specimens for Mr.

Veitch of Exeter, England, and through him many interesting species reached Europe.

George Black, an engineer, made collections near Yuba River about 1850, some of which

went to England along with the collections of Mr. Lobb, and others were sent to botanical cor-

respondents in Scotland.

Dr. T, L.' Andrews made considerable collections, mostly near Monterey, beginning about

this time and extendiTig over .several years. Some went to the California Academy of Sciences,

some to Dr. Torrey, and Dr. Newberry had others.

Dr. G. E. Hulse collected some plants in the northern part of the State about 1850 and sent

his specimens to Dr. Torrey.

Dr. A. Wizlizenus made a small collection in the State in 1851, but his more extensive and

better known collections were made earlier beyond our borders.

Dr. N. J. ANDER.SSON was on the Swedish frigate Eugenie in her voyage around the world and

collected in California in 1852.

Mr. A. F. Beaudsley collected for Lawson & Co. of Edinburgh about 1852 to 1854, and proba-

bly for others later. He collected seeds rather than specimens.

Mr. John Jeffrey, a Scotch gardener, collected both plants and seeds in the northern part of

the State and in Oregon, in 1852-53, for subscribers to the "Oregon Botanical Expedition " of

Edinburgh. Considerable confusion grew out of the various supj)osed new species of his col-

lection and the manner of their publication by the " Oregon Committee."

Mr. H. G. Bloo.mer came into the State in 1852 and for many years made collections as oppor-

tunity offered. Many of his specimens went to the herbarium of the California Academy, some

came into the collections of the State Geological Survey, some were sent to Professor Gray, and

others went into various herbaria.

William A. Wallace collected plants about Los Angeles in 1854 and later, and sent his

specimens to Professor Gray. -

During the years enumerated, several persons are mentioned in the publications of the Califor-

nia Academy as sending plants to its herbarium, some of which were described as new. Among
these names are Col. L. Ransom, from various localities ; Mr. A. Peabouy, from Russian River

;

Mr. Garvitt, from Placerville ; Mr. C. D. Gibbs, from the Sien-a Nevada, near the head of

Carson River, and others.

Many specimens were collected within the State from 1853 to 1855 by botanists connected

with the Pacific Railroad Explorations. The largest of these collections was made by Dr. J. M.
Bigelow, under Lieutenant Whipple, the entire collection from Arkansas to California amount-

ing to about twelve hundred species, of which over eleven hundred (excluding Cactacea^ and

Mosses) were enumerated in Vol. IV. of the Pacific Railroad Reports. These plants, as well as

those of the other government expeditions, were determined chiefly by Dr. Torrey and Dr. Gray,

and the specimens ai-e to be found in their herbaria and in the National Herbarium at Washington.

They were also partially distributed to foregn herbaria, especially to those at Kew and St.

Petersburg.

Dr. A. L. Heermann collected in the central valley of the State in 1853, in connection with

Lieut. R. S. Williamson's survey, and perhaps later*. About one hundred species were noticed

by Durand and Hilgard in Vol V. of the Pacific Railroad Reports. He was in the State about

three years.

Prof. William P. Blake, geologist upon the same survey, also made a botanical collec-

tion in Southern California, which was described by Dr. Torrey in the same volume, together with

plants collected about Fort Yuma by Major Thomas and Lieutenant Du Barky.
Dr. J. S. Newberry collected under Lieutenants Williamson and Abbott, mostly in Ore-

gon and Northern California. Over five hundred species wei'e reported by him from this region.

He also collected on the expedition under Lieutenant Ive.s, in 1857-58, along the Colorado River,

and through Northern Arizona.

Dr. Thomas Antisell was connected with the party under Lieutenant Parke and collected in

1854 in Southern California. About two hundred and eighty species are enumerated in his

Report.

Dr. James A. Snyder was with the party under Lieutenant Beckwith, and collected in 1854
between Salt Lake and the Sacramento River. The Report includes only al.wut sixty species, of

which but few were collected within this State.
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The other collectors upon this series of explorations did not reach our State, hut several

army officers stationed in the State made local collections, among which may.be mentioned that

of Dr. J. F. Hammond, at Fort Reading, in 1853.

Charles Wright made a small collection about Benicia, Mare Island, and vicinity, while

connected with the North Pacific Expedition under Captain Eodgers, in the winter of 1 855 - 56.

Gen. Amos B. Eaton made a collection of ferns about the Strait of Carquines in 1855, and the

specimens were distributed by Prof. D. C. Eaton. The number of species was small, but some
were new to the State.

Thomas Bridges came to California in 1856, and for the next nine years collected on the

coast, much of the time in this State, his collections going mostly to Europe. After his death,

in 1865, his wife presented the California collections then on hand to the National Herbarium at

Washington. They were distributed by Dr. Torrey.

L. J. Xantus de Vesey collected at Fort Tejon in 1857-59 for the Smithsonian Institution,

and Dr. Gray published a list of one hundred and twenty-two species.

In 1860 the State Geological Survey, under Prof. J. D. Whitney, was organized, and
began field work in November of that year. In connection with this survey, William H.
Brewer collected from 1860 to 1864, and was the first to botanize to any considerable extent in

the high Sierras. Francisco Guirado in 1860 and 1861 collected with the party, mostly

south of Monterey. Dr. J. G. Cooper collected in 1860-62 at Fort Mohave and elsewhere.

Dr. Edward Palmer collected at San Diego in 1861. Henry N. Bolander began his col-

lections in the State in 1863, which were continued for some twelve years or more, a part of

the time in connection with the State Survey, and were very rich and extensive. Dr. George
H. Horn, of the United States Army, made collections in 1862-64 at Camp Independence in

Owen's Valley and at Fort Tejon, and placed his collections at the service of the Survey. Wil-
liam Holder collected about a hundred species around Oakland in 1863. Dr. William Hille-

brand, of Honolulu, visited the State the same year and made considerable collections, mostly in

the Sierra Nevada, a part of which he placed in the State collection. Mr. V. Rattan collected

near Placerville in 1863, and again in the Sacramento Valley in 1866, and placed duplicates in the

collection of the Survey. Dr. H. M. Cronkhite, IT. S. Army, made a small but interesting

collection in the Klamath Valley in 1864. Other persons also contributed smaller numbers of

specimens, the collections of the Survey from these various sources reaching some eight thousand

numbers.

Dr. Charles L. Anderson, fomierly of Carson City, Nevada, collected in that vicinity and

on the easteni slope of the Sierra Nevada, 1863-66, then canie into California, where he has

since lived and has further collected, mostly in the region about Santa Cruz. A list of his

Nevada collections, many of which were sent to Dr. Gray, was published in connection with the

Report of the Nevada State Geologist in 1870.

Horace Mann, Jr., visited the State in 1864 and again in 1865, collecting in the two visits

about three hundred species, which are now in the herbarium of Cornell Univei-sity.

Dr. John Torrey was here in 1865, most of the time at Santa Barbara, also crossing the Sierra

into Nevada, and, as usual, detected many interesting species.

Prof. Alphonso Wood in 1866 traversed the State from San Diego to Oregon, and made a con-

siderable collection.

Dr. George L. Goodale made a small collection of plants in the same year.

Prof. S. F. Peckham collected also in 1866 between three and four hundred species in the

valley of the Santa Clara River.

[To supplement the above list, it is a pleasure hei-e to make especial acknowledgment of those

who by their contributions have aided essentially in the jireparation of this Bbtany of the State.

As the frequent recurrence of their names through the two volumes shows, there are several ladies

to whom very much is due. Prominent among these are Mrs. Mary E. Pulsifek Ames, of

Auburn, and Mrs. R. M. Austin, of Prattville, Plumas County, who, during several years, have

collected zealously in the northern Sierra Nevada, and have added largely to our knowledge of

the flora of that region. Mra. A. P. Bartlett, of Bartlett Canon, near Santa Barbara, Mis.

John Bidwell, of Chico, Mre. A. E. Bush, of San Jose, Mrs. Elwood Cooper, of Santa Barbara,

and MLss Sara A. Plummer, also of Santa Barbara, have all made collections of value, and with

scarcely an exception have contributed new species to the flora of the State. Among the othcir

collectors no one has been more enthusiastic or successful than Mr. J. G. Lemmon of Sierraville,

who has botanized through a large part of the northern Sierra Nevada and in the desert region of

the northeastern part of the State, as well as in Southern California, between Santa Barbara and
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the Sierras, and especially in connection with Dr. C. C. Parry in 1878 about San Bernardino

and the borders of the adjacent desert. Dr. Edward Palmer has visited California several

times, making very valuable (•ollections in the southern borders of the State and northward to the

Mohave region and along the coast to Monterey, as well as on Guadalupe Island and through

Western Arizona. Rev. E. L. Grkenk made small collections, but including many novelties,

about San Francisco and nortliward, and especially in Siskiyou County. Mr. Volney Kattan,

of San Francisco, has collected in the Coast Ranges, northward to the Oregon line ; as also Mr.

G. R. Vasey, of Chicago, who visited the State to make specimens, especially of woods, for the

Centennial Exhibition. Sir Joseph D. Hooker and Dr. Asa Gray were in California in 1877,

visiting Monterey, the Yosenute Valley, and Mount Shasta. In Southern California, Mr. D.

Cleveland, of San Diego, has connnunicated much of interest respecting the plants of that

place, of especial importance as the region where Nuttall had found many species. Dr.

J. T, RoTiiKocK, in connection with Lieutenant Wheeler's survey, collected Ijetween Santa

Barbara and the head of Kern River. Mr. S. B. Paiush and Mr. W. G. Wiiioirr at San Bernar-

dino, and Rev. J. C. Nevin at Los Angeles, have all interested themselves in the botany of their

localities, and gathered as opportunity olfered, as has also Dr. W. Matthews, U. S. Army,
stationed at Camp Independence in Inyo County, and afterwards at Camp Bidwell in the north-

eastern part of the State.

Mention should also be made of those whose collections, though not made within the State,

have been from so near its borders as to be of Importance in sliowing the range of many Califor-

nia species, and especially as indicating what species may still be expected to be tliscovered. Such

are the collections made in connection with Lieutenant Wheeler's survey in Arizona and Nevada,

by Dr. Palmer and Dr. Parry in Arizona and Southern Utah; and by Mr. W. W. Bailey
and Sereno Watson in Northern Nevada upon the survey of the 40th parallel under Clarence
King, while in Oregon very important collections have been made by E. Hall in 1871, and
more recently by Rev. R. D. Neviu.s of The Dalles and Baker City, and Messrs. Joseph and
Thomas J. Howell of Willamette Slough, and in Washington Territory by Mr. W. Suksdouf,
at White Salmon, and Mr. W. C. CusicK, of Union. — S. W.J
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