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FORTY-THIRD CONGRESS, FIRST SESSION.
CaarrEn 455,
Bo it enaoted by the Senate and House of Representalives of the Unitod States of America in Congress

assembled, That the following sums be, and the same are hereby, appropriated, for the objects hereinafter
expressed, for the facal year ending Juse thirtieh, ciglieen hundred aud seventy-five, namely :

\graving and printing the i ing the rej pm of th i geological
d surveys ‘meridian, to be published in quarto form, the print-
sand.

ing and binding to be done at the Goverument Printing-Office, twenty-five thousand thou

Approved June 23, 1874.

FORTY-THIRD CONGRESS, SECOND SESSION.
CuaPTER 76,

B it enacted by the Senate and House of Wﬂm P R e
assembled, That “An act mak sundry ei Govern-
‘ment for the fiscal year ending June Lhu'.mth cighteen hundred and seventy-five, and fka pur-
poses,” approved June twenty-third, eighteen hundred and seventy-four, be, and th is hereby,
amended by adding to the clause of said act relating to the engraving and printing of the plates illus-
trating the report of the geographical and geological explorations and surveys west of the ono hun-
drodh meidias, the llowing words: snd ‘hat two thoasand oupies o the oport ahall boprinted by

the word “dollars” in lien of the concluding word of said

Approved February 15, 1675.

FORTY-FOURTH CONGRESS, FIRST SESSION.

“Mr. VANCE, n{()hw,fnn the Committeo on Printing, reported the following resolution ; which
was read, considered, and adopted :

“Resoled by the House of Representatives, (the Senate concurring,) That the following distribution
shall be made of the reports of the United States geographical surveys west of the one hundredth
‘meridian, published in accordance with acts approved June 23, 1874, and February 15, 1675, as the soveral
volumes are issued from the Government Printing-Office, to wit: Nine hundred and fity copies of each
40 the Houso of Representtives, two hundred and fifty copies of each to tho Senate, and eight hundrod
copies of each to the War Department for its uses.”

‘March 29, 1876. (See Congressional Record, vol. 4, part 3, p. 2037.

Agroed to by the Senate May 4, 1676, (See Congressional Record, 24 4, part 3, p. 2069.)

u



NOTE.

hical and one Geological

Seven volumes, a P by one Top
Atlas, embrace reports upon Geographical Surveys of the territory of the
United States West of the One hundredth Meridian of longitude from
Greenwich, as follows:

Volume I.—Geographical Report.

Volume I1.—Astronomy and Barometric Hypsometry.

Volume IIL—Greology and Mineralogy.

Volume 1V.—Paleontology.

Volume V.—Zoblogy.

Volume VI—Botany.

Volume VIL—Archzology.

The Topographical Atlas edition, consisting of Title-Page, Legend, and
Conventional Sign Sheets, Index, Progress and Basin Maps, and Sheets
Nos. 49, 50, 58, 59, 66, 67, 75, 76, 83, 53 (C), 61 (B), 61 (C), 61 (Cy), 61
(D), 62 (A), 62 (C), 65 (D), 69 (B), 69 (D), 70 (A), 70 (C), and 77 (B) have
been issued at date of sending forward the MS. of this volume. Other
sheets, of which there are twenty-seven in various stages of completion,
will follow as rapidly as they can be prepared, engraved, and printed.

Sheets 53 (C), 61 (B), 61 (C), 61 (D), 62 (A), 62 (C), 65 (D), 69 (B),
69 (D), 70 (A), 70 (C), and 77 (B) are projected upon a scale of 1 inch to
4 miles, while the scale of 1 inch to 2 miles has been used for sheet 61
(C)), the latter embracing a part of the San Juan mining region of
Southwestern Colorado. The scale of 1 inch to 1 mile has been selected
for the six-sheet map of the lake region of the Sierra Nevada encircling
Lake Tahoe; and the contour map of the Washoe Mining District, in which
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w NOTE.

is situated the famous Comstock Lode, drawn to a scale of 1 inch to 500 feet,
will be published to the scale of 1 inch to 1,500 feet, making a map of the
size of four regular atlas sheets.

The following Geological Maps, forming a part of those supplementing
Volume III, based upon the topographical sheets, have been published,
i. e., Title-Page, Index Sheet, Restored Outline of Lake Bonneville, Nos. 50,
59, § of 58, and } of 66, 67, 75, 76, and 83. Other sheets are in course of
completion.

The Topographical Atlas referred to, embracing the entire area west
of the 100th meridian, will comprise 95 sheets, on a scale of 1 inch to 8
miles, numbered consecutively from 1 to 95, inclusive, while the ““Geolog-
ical Atlas” will consist of the same number, using the topographical maps
as a base. (See Progress Map of 1878) Upon a number of the topo-
graphical maps as a base, the classification of lands into the following divi-
sions, (1) Agricultural with irrigation, (2) Timber, (3) Grazing, (4) Arid
and Barren, is shown by colors. It is intended to expand this classifica-
tion to embrace the entire area, thus gathering data upon which a new legal
subdivision to settlers, to accord with presumable values as to class, may be
made, pursuant finally to the following divisions:
without irrigation.

1. Agricultural, 3 ™
SHCRSIR g with irrigation or drainage.

: 1. Large, ) with prevailing specics, as Live Oak,
Zghmber % 2. Small, % Cedar, ete.
3. Grazing, % s % with specics and quality of grasses.
2. Bad,
4. Avid or barren, including “desert lands.”
5. Swamp and overflowed.
6. Location of the precious and economic minerals, such as—
1. Gold, in place or placer. | 8. Tin and nickel.
2. Silver. | 9. Antimony and arsenic.
3. Cinnabar, 10. Sulphur.
4. Copper. ‘ 11. Sodium, ehloride and carbonate of.
5. Lead. 12. Alum and borates.
6. Tron. } 13. Peats, marls, and clays.

7. Coal.



NOTE. v

Each full atlas sheet represents two degrees and forty-five minutes in
longitude and one degree and forty minutes in latitude (an area of from
17,000 to 18,000 square miles, or an average of 11,200,000 acres), and is
50 constructed, upon a special projection, as to admit that the several sheets
may be joined to comprise entire political or other divisions.

The plan for the systematic prosecution of a detailed topographical
survey of the territory of the United States west of the one hundredth
meridian, as the main object, was submitted to the Engincer Department
by the officer in chatge shortly after the return of the Expedition of 1871,
was then approved by Brig. Gen. A A. ITumphreys, Chicf of Engineers,
and the Honorable the Secretary of War, and received the sanction of
Congress by a specific act approved June 10, 1872.

In addition to the ic, geodetic, topographical, and metcor-
ological observations needed for the preparation and construction of the
map, such observations as are required, and are commensurate with the
present condition of development of this region, are made in the branches
of mineralogy and mining, geology, paleontology, zoslogy, botany, arche-
ology, ethnology, and philology. Y

The quarto reports embrace the results of the special branches of the
Survey that are completed at the date at which each is separately submitted,
while annual reports of operations of the work, panied by maps,
showing progress during the fiscal year, are regularly submitted to the
Chief of Engineers, and appear as appendixes to his Annual Reports

From the accumulation of field data, the finished topographical maps
are completed as fast as the draughting force permits, and with the neces-
sary additions, special editions showing geological formations and land clas-
sification, are issued from time to time. Neither atlas will be complete until
the whole work is finished.
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Unitep StaTis ENGINEER OFFICE,
GeocrapricAL SURVEYS WEST OF THE
Oxe HuspreoTH MERIDIAN,
Washington, D. C., May 10, 1878

GexeraL: I have the honor to submit herewith reports that go to make
up Volume VI of those authorized to be published by acts of Congress
approved June 23, 1874, and February 15, 1875.

The volume comprises a number of reports upon collections of the
years 1871 to 1876, inclusive, made by Dr J. T. Rothrock, surgeon and
botanist to the Expeditions of 1873-4-5, and by eminent specialists.

The collections obtained during the several years, after their identifica-
tion and classification, have been ded, through the
tution, for final lodgment in the b ium of the Agricultural D¢

The following gentlemen have been engaged as field assistants in this
branch, viz: Dr. W. J. Hoffman and Ferdinand Bischoff in 1871, Dr. H.
C. Yarrow and H. W. Henshaw in 1872, John Wolf in 1873, Dr. J. T.
Rothrock in 1873-4-5, with Messrs. J. M. Rutter in 1874 and C. Shoemaker
in 1875 as sub-assistants, and in 1874-5-6 Dr. Oscar Loew.

Other members of the Expedition have also contributed to the large
aggregate of specimens.

By dint of much pains and labor a number of species new to botanical
science have been discovered, twenty-seven of which are here figured for
the first time, as well as ten species rare, but not hitherto unknown. The
total number of new species is fifty, and two distinet genera have been
added to the known Flora of this portion of the United States New and
well-marked varieties of older species have been obtained, and among them
a number hitherto scantily represented in tho largest herbaria. In many

xut
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XI1v. LETTER OF TRANSMITTAL.

cases a wider geograplical range of known forms has been developed, as,
for instance, the discovery, in Arizona, of Ophioglossum vulgatum; and also
a number of rare species, as of the striking leafless tree of Arizona, the
Canctia, and specimens of which are thus added to the Government and
other herbaria. From the Agave plants a number are described as of value
for cordage and textile fabrics. The economic relations of various forage-
plants, native and introduced, are noted. The value of Chia (Salvia Colum-
barie) as a remedy and dietetic is defined, as well as the medicinal qualities
of other plants. The present and prospective relations of the forests to
the settlement of the country receive mention, and tables prepared by Dr.
Loew of soil analyses at important points are introduced.

Although investigations in Botany, governed in a measure by the
sparsely settled condition of the regions visited, are but incidental to the
systematic purpose of the Survey, which has for its main object*the deber—
mination of data necessary for the ion of a detailed top ical
map, yet it is believed that the material here presented, as the result of
examination, by apemahsts of large and complete collections, will have its
value as a sub ibution to the k ledge of the Botany of
portions of the United States west of the 100th mmdmn and south of
the 40th parallel

Attention is invited to the authors of various parts of this report, whose
names appear on the title-page, and to whom so much is due for the skill
with which they have prepared their several portions, and a merited tribute
to the value of their services is hereby tendered.

To Prof. Asa Gray, the veteran Botanist, to whom doubtful points
have been submitted, thanks are due.

The zeal and fidelity displayed by Dr. J. T. Rothrock, not only in the
field, but in the preparation of his report, and in superintending the colla-
tion of other reports, are worthy of all commendation.

The excellent typographical work of the G Printing Office
in the publication of the quarto reports of the Survey is worthy of men-
tion, while the artistic plate illustrations of this volume, furnished by Mr.
Julius Bien, of New York City, are ereditable alike to his artistic taste and
the excellence of his establishment. The plates were drawn by the well-
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known botanical artist, Isaac Sprague, of Cambridge, Mass, and Mr. W
H. Seaman, of the Agricultural Department.

It is with pleasure that this opportunity is taken of recognizing the
industry, perseverance, and skill shown by those whose combined labors
have made collections the results from which are embodied in the reports
lerewith submitted.

Very respectfully, yours,
GEO. M WIHEELER,
Lieutenant of Engineers, in Charge.

Brig. Gen. A. A, Hompngeys,

Chief of Engineers, United States Army, Washington, D. C.






UnIversiTY OF PENNSYLVANIA,
Philadelphia, April 1, 1878.

Ste: I have the honor to transmit herewith my final report upon the
botanical collections made by the parties under your charge.

In doing so, it is but fair to state how little of whatever merit the report
may have is due to myself, and how much to those who have assisted in
collecting the material, and to those who subsequently aided in naming and
describing it

Dr. George Engelmann, of Saint Louis, has furnished reports upon the
numerous orders and genera that he is our acknowledged authority upon,
and these alone form no inconsiderable part of the whole.

Professor Gray, of Cambridge, has throughout kindly settled all
doubtful points of nomenclature referred to him. Without his advice and
assistance, it would have been impossible for me to have completed the
work.

The same may be said of the services of Mr. Sereno Watson. He has
also furnished the list and descriptions of the Leguminos.

Prof. Thomas C. Porter, of Easton, has worked up the Strophulariacez,
Pol i Labiate, B i and Polyg , orders which
together comprise a large part of the descriptive text.

Mr. M. S. Bebb, of Fountaindale, L, has written the account of the
Willows, which are confessedly among the most difficult of all American
genera.

Dr. George Vasey, Botanist to the Department of Agriculture at
Washington, D. C., has made a careful report on the Grasses collected by
the Expedition; and Mr. William Boott, of Boston, Mass,, contributes the
paper on Carex.

xvi
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XVvIn INTRODUCTORY.

Prof. D. C. Eaton, of Yale College, has written a most valuable report
on the Ferns. This paper differs from the others inasmuch as it is a com-
plete monograph of all the known Ferns of North America south of the
40th parallel and west of the 105th meridian, whether collected by your
Expedition or not. It must remain for years the standard authority on
the Ferns of that wide area.

Mr. Thomas P. James, a well-k hority on the
Mosses, has kindly prepared the account of these plants; and Prof. Edward
Tuckerman, of Amherst College, equally well known in his own special

[y

branch, names the Lichens.

The remainder of the text I am responsible for, and though I can
hardly hope it will equal the portions contributed by the gentlemen above
named, I trust it may be of some value. I have freely quoted from other
authors, and have endeavored to give due credit to the sources whence any
information has been derived I have cited the Genera Plantarum by
Bentham and Hooker as the authority for the generic descriptions given
throughout the Report in the form of footnotes. Though I have in the
main simply lated their descriptions, I have ionally made some
changes to suit the particular species 1 was concerned with. My reason
for adhering so closely to these authors as I did was, that the descriptions
might be full enough to include other species found in the same region.

Tt is a great regret to me that the material collected by Dr. W. J.
Hoffman, formerly of your Survey, has not been directly available. Ihave
hence been obliged to omit mention of him as the collector of many inter-
esting species from Arizona and Nevada. I take, however, this means of
recognizing the value of his work. I have elsewhere alluded to his report
on the “Distribution of Vegetation in Portions of Arizona and Nevada,”
published in the Ameri N list for June, 1877.

Almost the entire botanical collection of 1873 was made by Mr. John
Wolf, and it was among the largest and finest ever obtained by a Govern-

ment expedition,

I was materially assisted, in 1874, by Messrs. Henshaw and Rutter in
the work of collecting, and in 1875, by Dr. H. C. Yarrow and Messs.
Henshaw and Shoemaker.
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Dr. Loew, his entire ion with the 1 has
each year contributed largely to the botanical collection. I am also
greatly in debt to him for much of the material embodied in Chapters I, II,
and III of the text.

1 have avoided any change, as far as I could, in the manuscript of
the iated with me in p this report, thinking that
a mere uniform mode of expression was of less importance than that each
author should state his facts in his own way, and thus avoid the introduc-
tion of any errors of my own.

The preliminary portions, i. e, Chapters I, II, and III, I have pur-
posely made popular and avoided all possible technicalities, for obvious
reasons. These same parts have also been made much shorter than was
originally intended, because the remainder of the volume so much exceeded
the limit at first assigned; and, further, because much of the material found
its way into Chapter IV.

The plates drawn by Messrs. Sprague and Seamany and engraved by
Julius Bien, need no comment from me. The name of each artist is con-
nected with his work.

There remains now but the pleasant duty of adverting to the generous
aid always rendered by you, and by the gentlemen associated with you,
both in field and herbarium work, and also by the officers of the various
posts I have from time to time visited in performance of my field duties.
Without the encouragement received from you and from them, no labor of
mine could have collected the material for this report.

Very respectfully,

J. T. ROTHROCK.
First Lieut. Geo. M. WHEELER,
Corps of Engineers, U. S. Army, in Charge.

Note, December 31, 1878 —Since the manuscript for this Report was
completed, the first volume of the Flora of California, by Messrs. Brewer
and Watson, has been published; and we have reason to hope for the
speedy appearance of the second. This, of course, reduces my labor, so far
as the collection of 1875 is d, to merely ing the plants
and adding a few fieldnotes. Anything more would have been not only
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unnecessary, but presumptuous, in view of the long labor they and Professor
Gray had bestowed upon the task.

During the same interval, American botanists have received from the
pen of Professor Gray the first part of vol. 2, Synoptical Flora of North
America. It is not possible to overestimate the importance of this to the
science of our country. His work, when finished, must be forever the great
landmark in American Botany.

Of hardly less importance, or labor, is Mr. Watson’s Bibliographical
Index to North American Botany, of which Part First, extending through
the Polypetalz, has been published during the year. The thorough man-
ner in which it has treated, and will continue to treat, the synonymy of the
subject, renders any extended citations out of place here. It is hoped that
the most important changes in nomenclature indicated in these works will
be found observed in this Report.

Mr. H. W. Henshaw has aided at the Washington office in his careful
attention while this Report was passing through the several stages of proof.

TR



ADDENDA.

Page 115, under n.lu Wolfi, Rothr., add: “Thia speciea is still rogarded by Mr. Watson as R.
sanguincum, var. rariegal
age 272, under M« iriow itmay be added that recent information from Mr. Watson
T 38 s G s LRI it 15 B oliarwiod st oF Sdar Pesucoencd o Mol
In the Appeudix, pages 375 and 376, the following onlers were misplaced in printing,
SAURURK, which should have followed ECProwsiaces ; and Litiack.s, which should have follows
OnCHIDEE, a8 in the scquence of orders observed by the Euglish editor of Le Maout and Decaisne’s
Sywtem.

ERRATA.

Page &, eleventh line from bottom, for “serpyllifolia” read “chrysantha”,

Fage 5, o lie fo botiom, fo ~Abies Dovglasty Lindiey rend. *oeudotiuga Dowgl
Carriere”.

Cp A e R

D e “(‘lnpnnh Langudorfiana, Fisch., read “ Campanuia
cheucheer, Vil o, for Tast footnote, read * Scheuch:  omiit “var. heterodora,

ad “Danylirion™.

read n.m...’wvg see also footnote on p. 49,
ot CalE?

" read “Hedeoma hyssopifolia”,

Plate XVIL, for Hedcoma hyssopicol
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NOTES

COLORADO.

By

J. T. ROTHROCK,

SURGEON AND BOTANIST TO THE EXPEDITIONS OF 167, 1614, AND 1675,




CHAPTER 1.

COLORADO DISTRICT.*
FLORA OF THE OPEN GROUND.

The most obvious division of the botanical regions traversed during the
season of 1873 would be into the open grounds, including under this head
the plains from Denver to the foothills, the flat portion of South Park, the
immediate valley of the Arkansas, and San Luis Valley proper. There
would then remain the mountain region, including here the entire flora from
the lower limit of timber to the highest mountain tops.

There is at first sight a wonderful sameness about the flora of the
plains, which has not escaped the notice of casual observers. The hoary,
dry, stunted plants, with the great preponderance of yellow and red flowers,
when compared with the more living aspect of the mountain florn, actually
compels a contrast in the mind.

To what is this difference due? Meteorological statistics from Colo-
rado are as yet meagre in the extreme. Up to 1872 from only three points
did we have observations for a period of over one year. Such at least is
the showing of Mr. Schott’s “ Tables and Results of the Precipitation in Rain
and Snow in the United States”, and neither of these points was fairly within
the grasp of the ins, so that any ison must be h
lame. Tf, however, we sum up and average the fall of rain and snow at
Forts Garland, Massachusetts, and Lyon, it appears that the mean amount
is 12.09 inches. This, however, can only be taken as an approximate
estimate for the more open country just east of the main divide, being
probably greater than the fall farther east, and certainly less than that west.

*Ihave taken this chapteron the Colorado District from my Preliminary Report, published in 1874,
3
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Compare this with 39.87 inches, which is the mean precipitation for a
series of years in West Virginia. This State is selected because it has some
points of similarity to Central Colorado, and because its precipitation is far
from excessive. The difference is so great as to suggest that this is an
essential feature in the difference of the flotas in Colorado, where we prob-
ably have a difference as great between the meteorological conditions of its
plains and its mountains, as between West Virginia and Colorado.

Another meteorological element will probably be sufficient to explain
the problem in part. Where we have so small a mean precipitation, it is
safe to infer that the atmosphere comparatively seldom reaches the point of
saturation; i. e, that there is less than the ordinary amount of aqueous
vapor in it. Then it follows that however much of the sun’s heat be
absorbed by the soil during the day, it will be most freely radiated back
into space at night. I cannot better illustrate the full import of this fact
than by a quotation at second hand from Tyndall: ‘Aqueous vapor is a
blanket more necessary to the vegetable life of England than clothing is to
man. Remove for a single summer night the aqueous vapor from the air
which overspreads this country, and every plant capable of being destroyed
by a freezing temperature would perish. The warmth of our fields and
gardens would pour itself unrequited into space, and the sun would rise
upon an island held fast in the iron grip of frost.

These, then, being the climatic conditions, somewhat, of the plains
during the growing period of the year, it does not seem strange that the
ensemble of the flora should be as peculiar. The diurnal range of tempera-
ture during the summer months is at times immense. In South Park, I
have seen the temperature as high as 90° Fahr. at 2 p. m., and on rising
the next morning found a film of ice coating the little accumulations of water
around camp. Our familiar forms of plant-life would almost all be destroyed
under such an alternation of heat and frost for year after year. The plants,
then, that we do find surviving are, as a rule, more dwarfed, more villous,
and with denser tissues than those of more genial regions. Nature would
appear to have especially guarded them against excessive evaporation of
their fluids on the one hand and freezing on the other, and meeting both
contingencies by a small supply of water in their tissues, retaining that
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which they possess under the double guard of villosity and contraction. I
am aware that Mr. Watson, in his most valuable report on the Botany of
the Fortieth Parallel, is prepared to admit a large evaporation from the
more succulent portions of the plant.

The monotonous character of the flora of the drier regions does, in
some measure, disappear, when, on examination of these plants, so uniform
in general appearance, we find a large number of genera and species differ-
ing from one another by the small amounts compatible with their surroundings.
This (the surroundings) in part accounts for the predominance of some
orders and often of genera. We find a somewhat similar condition of things
in the centre of greatest development of the Proteacea in Australia, or of the
Pelargoniums in South Africa.

Comparatively few of our Eastern plants are found in these opengrounds,
and where one does occur it is apt to be a cosmopolitan weed, whose pliant
constitution adapts it to any condition of life, as well as to the hostility of
man. Polygonum aviculare and Chenopodium hybridum are examples. Among
the exceptions to this is R Cymbalaria ; but its natural
habitat on the Western open lands is, by choice, alkaline soils, where, for a
portion of the year at least, it can obtain moisture, just as with us it fre-
quents salt-marshes and the sea-shore.

Among the mountains, on the contrary, we find a larger number of
familiar plants. Indeed, the list is so large that it would be a real labor to
begin the Those plants embraced under the common name of
weeds are from necessity found usually on the roadsides and about habita-
tions, just where they can be transported by human agency, and find, among
other essentials, water. It is wonderful with what rapidity they have occu-
pied the ground in many places.

FLORA OF THE MOUNTAINS.

Leaving the level ground, we at once come fairly within the range of
the timber  In South Park, this is not far from 10,000 feet altitude : tongue-
like projections of trees do extend lower down ; but I refer to the main body
of the forests.

At Twin Lakes, the timber begins at about 9,500 feet. In the San Luis
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Valley, it is much lower, about 7,500 feet above the sea. Here, however,
the lowland coniferous growth is made up entirely of Pinus edulis, Engelm
and Juniperus Virginiana.

It seems that where the hills begin fairly, they have been seized at
once by some tree. Cottonwood trees appear both on the plains and mount-
ains, where the supply of water is constant or nearly so. The Conifers
above named are constantly found associated on the foothills atleast as far
north as Cafion City. They do not fairly enter South Park. The line
along the Valley of the Arkansas is sharply drawn. The ridge dividing it
from Trout Creek is covered on its western slope by these trees, while to
the east of it they hardly appear.

From some facts observed I am led to think that at no distant past the
growth of Conifere extended much lower into the Park than it now does.
T have seen the decaying remains almost down to the Platte. The knots,
‘which, as is well known, last a long time, were found scattered here and
there frequently in the lower portions of the open ground. An oceasional
isolated clump of these trees still survives, far removed from their associates
on the mountain-sides; and at times one may observe that the prolonga-
tions of pine-woods, which extend out into the Park, become less and less
dense, until finally only a single tree remains at intervals, these disappear-
ing, and then only the half decayed remains reach farther out toward the
valley. In one place it was observed that the tops of these dead trees all
pointed to the east. This suggested the idea that the destruction may have
been due to one of the fierce west winds which, during the fall months,
are so prevalent in South Park. Once destroyed, other vegetation might
readily crowd the young trees out. A notable example of this was seen
in one portion of the foothills, where a whole forest of Pinus edulis lay
prostrate, with not a single young tree coming on. As bearing upon this
question of recession of the Conifere toward higher ground, I may also
remark that where these tongues of timber run down toward the centre of
the Park, the oldest trees are Conifere and the younger growth is of cotton-
wood. This is especially marked at the lowest limit of the trees. Perhaps
mere “rotation of crop” may serve to explain the change, though I doubt it.

The timber belt ends at about the greatest centre of development of
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the nutritious bunch-grasses, though these do extend in magnificent growth
up into the open valleys and among the less dense timber to an altitude
of nearly 11,000 feet.

From South Park to the New Mexican line we regularly found abun-
dance of this forage on the castern slope of the main chains. In the beau-
tiful valley of the Conejos River, after striking the timbered region, we
found luxuriant bunch-grass covering the ground as thickly as it could
stand. In November it was still green about the roots, and was eagerly
eaten by our starved mules. Pinus ponderosa formed open clumps, and
under protection of these trees it attained what seemed to be its maximum
growth.

From 9,500 to 10,500 feet the principal arboreous growth was made
up of Pinus contorta, Pinus ponderosa, Abics Mensiesii, and Abies sub-
alpina. Pseudotsuga Douglasii seemed more at home at a somewhat less
elevation. Pinus ponderosa was frequently seen to extend in full size almost
to the verge of the timber-line, and often to attain its largest growth at an
elevation of 11,000 feet.

In this belt (from 9,500 to 10,500 feet), Berberis Aquifolium formed a
conspicuous feature of the flora, especially in the more open woods. The
herbaceous vegetation of the same zone is well represented by Castilleia
pallida, Parnassia parviflora, ia dilatata,
Polygonum Bistorta, Trifolium myph yllum, Senecio triangularis, Gentiana
detonsa and acuta, with several species of Pentstemon.

From 10,500 feet to timber-line (approximate estimate, 11,500 feet), a

. change more or less marked occurs in the vegetation. This zone embraces
within its limits a greater diversity of soil, exposure, and local differences
of temperature than the one we have just described. There are open valleys
with perfect drainage, and hence dry soil; and others so swampy that it is
almost impossible to ride over them; rocky slopes and deeply shaded
ravines, which are always damp from the spray of a mountain stream.
Hence it is not surprising that a more diversified flora should be found
here. Pinus flezilis, continuing over from the lower zone, now in this its
favorite altitude, becomes the predominant Conifer. Tt is subject to great
changes in its habit, and among these there is none more remarkable than
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tho greater crowding of its leaves as you reach the stll luxuriant though
more alpine forms. The herb is d by Primula
Parryi, Adoxa Moschatellina, Trollius lazus, var. aﬂnﬂams Caltha leptosepala,
and Trifolium Parryi ; the first four finding in the cold streams and snow-
fed bogs most congenial homes.

At timber-line, a most complete change comes over the landscape and
with it, over the flora. Pinus Balfouriana, after becoming more and more
common as we ascended the last thousand feet, has now attained the supreme
place in the tree-flora. Except it, all other trees have disappeared under
the increasing rigor of the alpine surroundings. It, too, has been dwarfed
to the last degree compatible with the dignity of a tree. Where timber-line
coincides nearly enough with the summit of the mountain to allow the
strong west winds of the region to exert their full force upon the tree, it
lies prostrate, with the top always pointing eastward, and having just
enough of leaves, often, on its stunted branches to give sign of life. When
some high cliff affords a shelter, the tree rises perpendicularly until the top
is above the protection afforded, and it is then forced to take the eastward
inclination

From timber-line up, the surface may be bare of all vegetation, and
simply a mass of rocks (often volcanic), or it may be more or less densely
covered with a mixed sward of grass and sedges. Here and there, blooming
in profusion, will be found clumps of Dryas octopetala, Trifolium nanum,
Sazifraga Hirculus and flagellaris and serpyllifolia, Actinella grandifiora, and
Gentiana Parryi. The last-named was found in full bloom near the summit
of Red Mountain in August. Dwarfed specimens of Solidago Virga-aurea
and Saliz reticulata mingle themselves with the grass of the sward, and
almost escape detection until looked for closely. Even these disappear as
we approach an altitude of 14,000 feet, and there remains then hardly any-
thing except Claytonia arctica, which sends its long, thick root deeply down
among the rocks after its nourishment.

TIMBER

Pinus contorta, Dongl.—(* Twisted-branch Pine;” “ Red Pine”)—
This tree grows 40 foet high, and has & diameter of about a foot; wood
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is coarse-grained. Where nothing better offers, it may be sawed into
boards.

Pinus flexilis, James.—( American Cembran Pine.”")—Attains in Cen-
tral Colorado a height of 50 feet in its best situations, with a diameter of a
foot and a half. The shape and color of the cones as well as the pliable
character and white wood of the young shoots are, as Dr. Pamry has
already noted, strikingly suggestive of the White Pine of the East. The
extremely slow growth of this tree is remarkable. The trunk, as a rule,
is quite too full of knots to make good boards, though there is no reason
why the less stunted specimens might not be used for coarse, heavy
timbers.

Pinus Balfouriana, Murr.—This tree is seldom, if ever, found at an alti-
tude less than 9,000 feet above the sea. It is the last to survive the expo-
sure on the mountain-tops; and finding a pine at timber-line is presumptive
evidence that it is this species. It grows sometimes 35 feet high and 18
inches in diameter; has little value as a timber.

Pinus edulis, Engelm—(Pifion Pine of Southern Colorado.)—The
Pinus edulis is the one so frequently alluded to by Frémont as the Nut
Pine. It furnishes capital fuel, having enough of the terebinthinate in
it to make an intensely hot fire. This is the most important use to which
the tree is applied. It ranges from the hills near Cason City south, not
going into the mountains west until it has crossed the valley of the Arkansas
southward.

Pinus ponderosa, Dougl.—(“Yellow Pine” of the West.)—This is the
largest and most valuable of the trees in the region surveyed during the
season of 1873. It makes the best lumber the country affords, and, besides, is
quite abundant, though this fact will probably be the reason why it will be
the first to be extirpated before the growing needs of an increasing popu-
lation. In the valley of the Conejos River, it was found growing 60 to 70
feet high, with a diameter of nearly three feet.

Abies Douglasii, Lindl.—Tree 60 to 90 feet high, though becoming
much smaller as it ascends the mountain sides. As a timber it is only mid-
dling in quality. It does well for beams, &e. It becomes much larger and
more valuable on our northwest coast and has fewer knots than on the
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Rocky Mountain ranges It is known according to Mr. Watson, in the
Uintah Mountains as “Bear River or Swamp Pine”.

Abies Menziesii, Lindl—This tree attains an average height of from
50 to 60 feet. Timber hard and coarse-grained, but is serviceable for
rough work.

Juniperus Virginiana, T.—A much branched, dwarfed tree, found asso-
ciated with the Pifion Pine. It is of great value as furnishing the most
durable fencing-posts. It is probably abundant enough in Southern Co-
lorado to meet the demands for many years.

There are, besides, several species of cottonwood, none of them, how-
ever, being of any great value except for shade.

It may be well to remark that, on almost any, if not all of the ranches
where irrigation is possible, in a few years the settler may relieve the con-
stant glare of the sun by a fine, thrifty cottonwood grove about his build-
ings. The experiment has so often succeeded that it is no longer a problem
to solve.

AGRICULTURAL RESOURCES.

Taking Denver as a starting-point, it is known that fair crops of wheat,
rye, oats, barley, and corn may be raised with a tolerable degree of cer-
tainty where irrigation can be resorted to. The same statement is true of
the region east of but bordering the foothills, as far south as the survey
extended this year (1873); the certainty (other things being equal) increasing
toward the south. Grasses and sedges suitable for grazing purposes flourish
in greater or less abundance, especially as the foothills are approached and
the valleys between them penetrated into.

The drier portions of the country (especially where water is within
reach) may be ad ly utilized as sheep-walks. The grass of such
regions is nutritious and abundant enough for this purpose. As an illustra-
tion I may allude to Huerfano Park, which now affords pasturage to
immense droves of sheep. The great objection to allowing them indiscrimi-
nate range is, that where they go, the grass is so soiled that horses and
cattle refuse to touch it. Tlence the bitter antagonism between the two
classes of herdsmen. An equitable division of the public lands would be to
confine the sheep to the region of the shorter grasses, giving cattle and
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horses the range of the taller bunch-grass. Of course, when the land was
definitely settled, surveyed, and paid for, the proprietor would consult his
own individual interest.

Along our route, the possibilities of agriculture died out as we ap-
proached Georgetown, though lere and there an acre under cultivation
showed that the farmer must have received some return for his labor. The
valleys still furnished a fair quantity and quality of bunch-grass.

‘We leave the country between Georgetown and South Park out of the
question for agricultural purposes. There were, as usual, some beautiful
summer ranges for herds. One especially, along a tributary of the Snake
River, was covered with a luxuriant crop of grass.* The soil, too, was fertile,
and, but for its altitude, would have produced large crops of the ordinary
cereals.

South Park, 8,800 feet above tide-water, so far as known does not
promise much in the way of grain raising. It has frequent frosts during
the summer months, and the temperature at the same time is so low as to
almost inevitably destroy all the cereals. On the morning of July 3, 1873,
the ground was covered to a depth of two inches with snow as low down as
the level of Fair Play. Its utmost will probably be accomplished in the way
of agriculture in the production of turnips, cabbages, and possibly potatoes,
with other vegetables equally hardy. It will, however, be an important
grazing ground. Large herds of cattle now roam at large overit. In 1872
and in 1873, the experiment was tried of wintering the stock in the Park. It
is asserted that it was successful, and that the herds kept there were in
better condition in spring than those that had been driven for the winter to
the valley of the Arkansas.

The bunch-grasses in the smaller parks toward the mountains are of
wonderful luxuriance, and will furnish abundant food for many thousand
head of cattle. Sheep do well on the more level portions of the Park,
among the shorter grasses.

The valley of the Upper Arkansas, as we first saw it, twelve miles
above Twin Lakes, certainly looked like anything but a land of promise.
Along its central axis, the soil appeared absolutely unproductive, and seemed
fit to raise nothing but “prickly pears and sage-brush”. Yet we have
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abundant evidence that, if the climate were not too rigorous, under irriga-
tion this same soil would raise fair crops. The smaller valleys leading
down from the mountains on either side and intersecting the main valley
at right angles all produced abundance of bunch-grass, though not so luxu-
riantly as South Park. In crossing into this valley from South Park, we
had made a descent of some 400 feet, and found as a rule a climate pro-
portionately more genial. At Twin Lakes, potatoes grew large enough to
be eaten before the early frosts destroyed the tops. It is not improbable
that some of the hardier grains might be raised at this point. By Septem-
ber, the yellow leaves on the cottonwood-trees along the mountain slopes
indicated plainly enough that we had reached the limit of the “growing-
season” there.

Reports reached us of fertile valleys with abundant pasturage west of
Twin Lakes.

The first fairly good farm we saw after leaving Denver was that of Mr.
Lenhardi, on the Arkansas, twelve miles below Granite, August 27. We
found that Mr. Lenhardi bad just finished his harvest. He had a good crop
of oats, barley, and potatoes. e admitted, however, that his success was
earned by continuous irrigation through several montbs. Below him were
several other ranches equally good. So narrow was the belt of fertile land
that the ranches were often over a mile long, and hence, to include the legal
one hundred and sixty acres, could not have been wide at any point.

Following down this valley, we saw the first flouring mill at Chalk
Creek. It was probably the best indication that we were not far from the
northern limit of successful cultivation of the ordinary cereals.

Leaving the Arkansas Valley at McPherson’s ranch, we crossed the
Saguache Mountains via the Puncho Pass, which is reported as 8,600 feet
high. It is probably somewhat over this estimate, though still far below
timber-line. South of us lay San Luis Valley, concerning the agricultural
value of which there are so many contradictory reports. Settlers in the
valley are loud in its praise; others are, as a rule, loudest in their disparage-
ment of it. It may be premised that snow seldom falls to any depth, or lies
long on the ground. These conflicting reports probably find their solution
in the fact that the most important roads over which by far the largest share
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of the travel passes were located in the most barren portions of the valley ;
hence those simply passing through it receive a most unfavorable impression
as to its resources.

To make this statement more clear, we will make the following divisions
of the valley :

First, that portion bordering the water-courses, where the soil is con-
fessedly fertile and irrigation is possible. The land lying along the banks
of the Saguache is the best illustration of this. The soil is the product
(on the surface) of the immense crops of rank sedges and grasses that have
for centuries grown, died, and decayed there. To suy that it is as fertile
as land can be, is not in the least overstating the truth. * Breaking it up”
is simply preparing a vast compost pile for “seeding”.

The following facts were obtained from Mr. Frank Brown, one of the
most reliable men in the valley : Oats per acre produce 40 to 50 bushels,
weighing 40 pounds per bushel; barley per acre produces 50 bushels,
weighing 55 pounds per bushel; “bald barley ” per acre produces 50
bushels, weighing 75 pounds per bushel; wheat per acre produces 30
bushels, weighing 65 to 68 pounds per bushel; potatoes per acre produce
300 bushels, of course an unusual yield; turnips, onions, beets, radishes,
and cabbages yield well and grow to an immense size. I can personally
vouch for the truthfulness of most of these facts. (I find, on looking over
a letter received from Mr. L. A. Phillips, of the “Colorado Farmer”, that
the estimate of the crops for Colorado is, on the average, per acre, wheat,
28 bushels; oats, 40 bushels; potatoes, 150 bushels; corn, 25 bushels;
and barley, 35 bushels. This estimate is by no means a fair showing for
the corn of certain portions of the Territory. Fall grains have not yet
been extensively enough tried to test the relative merits of fall and spring
crops.)

Along the Carnero, Lagarita, and Rio Grande, the soil is not so pro-
ductive of large crops as the Saguache region; but, to offset this, it is
found that the crops are perhaps less likely to be injured by early frosts,
and a larger variety of productions may be depended upon. In fact, all
our ordinary garden vegetables grow on the banks of these streams.

Despite all that has been said of the general innutritious qualities of
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sedges as a forage, the stock in the San Luis Valley thrives the year around
on them. There, over thousands of acres, these plants grow more than
four feet high.

Irrigation is possible anywhere in this first division, and water (slightly
brackish) is usually obtained by digging a few feet.

The second division is made up of the higher ground, beyond reach
of irrigation. The soil and its productions undergo a complete change.
Grama,* chico, and greasewood are here the prevailing growth. The soil
is unpromising in appearance, yet would, if irrigation were possible, pro-
duce fair erops. It will not be likely to be brought under the domain of
agriculture for many years. Most propitious seasons are, in the absence
of water, absolutely required for this kind of soil. It is, however, the
legitimate sheep-walk of the valley.

The third division are the sand-wastes, where there is no water and
almost no vegetation. Even the chico and sage-brush are barely able to
live there. I know of no use to which it can be put. There are some
sheep occasionally found on it, but they derive most of their subsistence
from the adjacent vega, or lowland.

It is known, also, that in the smaller valleys between spurs of the

ins, bunch-g is found in quantity. The pifion-
groves furnish shelter and a certain amount of grama during the winter
for the herds that frequent them.

From Loma, south, wheat has long been a regular crop. Corn, too,
produces small ears with certainty at Conejos. It is not unlikely that they
could be increased in size by the introd and thorough acclimation of
better seed.

term Grama, now applied to ‘Bouteloua in
!mm Bpuln Itis there applied to what we know here s Bermuda, ot Soutch-Grass (Cynodon Dactylon,
Pera,), introduced among us from Southern Europe, and also found now widely distributed over the
warmer parts of the globe. Gramma is incorrect, and gras, s a suflx, is superfiuous. The use of the
name was evidently auggested here by the one-sided arrangementof the spikelets,—so like that in Cyno-
don Dactylon.
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CHAPTER II.

NEW MEXICO AND ARIZONA DISTRICT.

This district may be fairly considered as starting on the latitude of
Fort Garland, a little north of the southern line of Colorado, and extending
thence west to Loma,* on the headwaters of the Rio Grande. True, a
marked change in the flora appears about the headwaters of the Arkansas and
runs east out into the western edge of the Great Plains at Pueblo, whence
it shades off gradually more markedly into the flora of the warmer and more
arid regions as we go toward the south. North of this the Pinion Pine sol-
dom appears in Colorado; and about Pueblo not less than ten species of
Cactace appear somewhat suddenly in the flora.

Taking, however, the southern portion of the San Luis Valley, as
have done, from Fort Garland to Loma would appear to be a more strictly
natural division, because south of it the change is marked in the flora, and
is further confirmed by a corresponding change into larger areas of almost
desert land, and by a decided decrease in the relative quantity of humidity
in the atmosphere, with a resulting smaller number of springs and running
streams.  Still, along the mountains, or on isolated mountain peaks, even
almost so far south as the Mexican boundary, we find enough of character-
istic Northern plants to suggest the inquiry as to whether the influences
of the Glacial Period may have extended so far south, and driven these plants
before it, as it did those of Labrador to the latitude of New Jersey and
Pennsylvania on the Eastern coast. For example, we find among the mount-
ains of Southern Arizona, Habenaria leucostachys, Habenaria dilatata, Goodyera
Menziesii, Spi and C iza Macrei?. All of these

* T assign Loma as the western limit only because it was the western limit of my exploration.
2 Bor 1"
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are strikingly suggestive of a more northern birthplace. Besides this, there
are Veratrum album, Zygadenus glaucus and Z. elegans, and Picea Engelmanni,
which tend further to raise the same point of inquiry. The presence along
the southern border of Arizona of that somewhat rare and localized fern,
Opliglossum vulgatum, i our present stato of knowlodge, can only remind
us that there are still some points ing the

of plants that aro unsettled ; the most probable conclusion, however, being
that (if we banish separate centres of creation for the same species) it has
at one time extended over almost our entire North American area. Its
present situation in Arizona (on a low hot plain) divorces it from any
necessary association with glacial agencies.

From Southern Colorado to the Zuni Mountains in New Mexico, we
may in the main make the journey, and avoid any considerable mountain-
range. North, the “Spanish Mountains” of the older maps will be to the
east; and further south, to the west, the various spurs will culminate in the
Valles Mountains and the Nacimiento Range, whose highest peaks seldom,
if ever, reach an elevation greater than 12,000 feet, while most of them aro
much lower. Along the valley of the Rio Grande, the general altitude
ranges from about 7,700 feet to 5,026 feet at Albuquerque. This valley,
whilst much cut up by transverse caions and smaller streams, is in the
main an area of aridity. Along the streams, the ever-present cottonwood
will appear; the sandy or gravelly wastes be covered with the various
Artemisias, Nyctag and Chenopodi plants; and the mesas
(or high tablelands) intervening between the streams will be covered with
a sparse growth of bunch-grass and grama.  Representatives of the Cactacea
will be found constantly.

Santa Fé, just south of the mountains of the same name, is situated at
an altitude of 7,047 feet. The plain around is, except where watered by
the small stream from the mountain behind, barren in the extreme; not,
however, because the soil lacks the elements of fertility, for this it does not,
but because it needs an abundant supply of water.

So long ago as 1546, Mr. Fendler made large collections at this place,
and as the results are so well known it is hardly requisite to do more than
allude to the general outlines of the flora. The mountain-slopes back of
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the town of Santa Fé are covered with Abies concolor, Pinus ponderosa, and
Pinus flexilis. Their summits, however, not reaching above timber-line, are
destitute of the peculiarly alpine flora so characteristic of the Colorado
mountain-tops. Back of Santa Fé, the low hills also are abundantly covered
with the Pinon Pine and dwarf Juniperus Virginiana. The extremes of
heat and cold within a period of twenty-four hours, though still plainly
marked here, are not so decided as on the great American plains further
north, and this would appear to have something to do with the Cactacee,
Chenopodiacee, and Nyctaginacee taking the place of the more hairy Astragali
we find there (to the north).

From Santa F'é we moved toward the Rio Grande, which we struck at
the Indian town of San Felipe. The intervening country was of the semi-
desert character, and furnished a scanty picking for the small bands of
cattle that roamed over it.

The valley of the Rio Grande, however dreary its appearance, gave
evidence of an abounding fertility where irrigation is possible; I might
almost have said an inezhaustible fertility, for at some of the Indian farms
we could see where year after year they had raised fair crops without
either rotation in crop or any attempt nt restomxon to the soil of the ele-
ments of fertility they were so The of
lime, sand, and marl from the eroded countrv Ebtve Bndibiok probably
gave the explanation of continued success under such soil-impoverishing
farming. This belt, however, was at best a narrow one, for the immediate
hills were as usual covered with a growth of sage-brush and Atriplex. It
was interesting to note here, as elsewhere, the protective influence of vege-
tation on the face of the country. Facing the mouths of the ravines, which
ran toward the river, were here and there elevated spots, whilst all around
evident traces of recent washes in the soil were apparent. The elevations
owed their existence to the growth of Atriplez and Artemisia, the roots of
which entangled, or rather retained the sandy soil about them. I have had
frequent occasion to note the same thing, especially in California. The com-
mon dilanthus glandulosus, which has become so much of an “eye-sore” on
our Eastern coast, might almost certainly be introduced into that region as
a protection along the irrigating channels and elsewhere, whero some such
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restraining force was required. It is known to be especially adapted to
this end, as is shown by actual trial on a large scale in an area further
north, but almost as dry. From Albuquerque across to Fort Wingate,
which is about one hundred miles and north of west, the face of the country
hardly improves. It is in the main a poorly watered, poorly timbered
region, with an altitude ranging between 5,100 feet and 7,000 feet. Here
and there a good spring oceurs, or an occasional small stream puts in a
hesitating appearance—to rise to the surface, or sink below it, no one can
tell how often, before it strikes a larger main channel Until we reach
MecArthy’s ranch, west of Cuero, agriculture is out of the question. Small
bands of sheep may, and do find a living in the country adjacent the springs
and water-courses. From McArthy’s ranch on to Wingate, the country
slowly improves, and in many places along the road, ground under culti-
vation testified to the capacity of the soil for production of the cereals.
The water is more or less alkaline, and some of the strongest springs are
notably so. In many of the spots (where in certain seasons the ground is
wet and then dries up), we found the usual saline efflorescences covering
the surface. Such places always had a more or less dense covering of the
so-called salt-grass of the West (Brizopyrum spicatum). This was eaten
by the burros, but neither horses nor mules could be induced to touch it,
except in instances of absolute want, and then it appeared to be not only
innutritious, but after a time absolutely burtful.

The western slope of the Valley of the Rio Grande from the northern
end of the Black Mesa leads upward into an elevated region, the lower por-
tions of which are cut up into tableland, i. e. mesas, separated by almost
impassable cafions. Over these mesas, grass in moderate quantity is found.
Gaining elevation, however, as one goes west, the surface of the country
changes; at 7,000 feet, it becomes mountainous. The timbered ridges have
well watered and grassy valleys between them. This continues southward
as far as Nacimiento. Here a change comes over the landscape, and thence
south to San Mateo we have to all intents and purposes a desert country.
At San Mateo, this more western strip joins on to the somewhat improved
belt of country I have described as commencing at McArthy’s ranch,
and the two proceed southward, gradually improving, until at about 7,000
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feet we meet the heavily timbered ridges of the Zuni Mountain Plateau.
Here the flora presents a marked change, Pinus ponderosa, Pseudotsuga Dou-
glasii, and Abies concolor, with here and there a straggling Ouk-tree, make up
the tree flora of the higher parts, whilst at lower levels the Pifion Pine and
the Western form of our Eastern Juniper appears. Damp ravines, swamps,
and running brooks give chance for the growth of grasses, Junci, and Carices.
Beautiful Pentstemons confer an unusual charm to the scenery, all the
greater because of the desert country we have passed through to reach
this range. >

The main trend of this chain is from the present Fort Wingate toward
the southeast to a point to the west of and some thirty miles from Limita
on the Rio Grande at Ojo de la Rosa, where the outlying spurs join with
those of the Sierra del Datil coming in from the southwest. The triangle
of land thus enclosed is dry, but not always level Mountain-chains of
short length run here and there; water is only moderately plenty, and the
timberless character of even the more elevated parts is in strong contrast
with the description given by Lieut. C. C. Morrison of the Zuni Mountains:
“Following the axial line was a wide valley running nearly the entire
length of the range, abounding in the most beautiful glades with bunch-
grass 18 inches high, standing as thick as it could grow, here and there
rooted out in the damper places by red and white clover. The Zuni
Mountains are a low range, reaching in no place much over 9,000 feet.”
From these mountains south we again enter a region more or less desert in
its character, the only timber being the Pifion Pine and Juniperus. Here
and there water may be found as at Zuni and Deer Spring and Cave
Spring. In the damper areas, luxuriant growths of sedges and the common
Mimulus luteus showed what the capacity of the soil was. In this area, an
occasional basin may be found in which corn, etc, can be raised without
irrigation. Such a one was observed just south of Zuni. The probable
explanation is that a sub-soil of clay retains the moisture which is drained
in from the higher grounds around, and the dry, sandy soil allows the seed
to be planted a foot deep to meet the ascending moisture without being
rotted in its somewhat prolonged struggle upward into sunlight. Some-
times for miles, as in a valley south of Deer Spring, the soil is actually a



22 BOTANY.

black bed of vegetable mould, on which a heavy sward is found. This
probably would indicate, as the appearance of the surrounding country
tends to confirm, that water may be had here at no great depth. Indeed, it
appeared as though part of the season this especial area might be rather
swampy.

From Zuni south, the country may be regarded as sloping toward the
Colorado Chiquito, and fairly merits the designation of “a dry rolling
country”. Thence south it again ascends to the White Mountains of Ari-
zona, a densely timbered range, culminating in Mount Ord, 10,266 feet
high, and Mount Thomas, 11,496 feet high. The road to Camp Apache
crosses it at an elevation of about 7,400 feet; Willow Spring, somewhat lower,
gives an altitude of 7,195 feet. Here the scene was one of transcendent
floral wealth. The ordinary coniferous growth, to which we have already
alluded, mixed in about equal proportions with Quercus undulata. The
Conifers towered up sometimes more than a hundred feet, but the Oaks were
seldom over 25 feet high, but branched out vigorously. The declivities of
this range are deeply cut by cafions extending out from the centre like so
many radii of a great circle. The soil is largely made up from disintegra-
tion of volcanic rocks. The herbaceous vegetation was luxuriant beyond
anything elsewhere seen in Arizona, and here only was the striking Sisyrin-
chium Arizonicum found. Frasera speciosa, Onosmodium Thurberi, and acres
of Aquilegia chrysantha, luxunated on the hill-sides ; whilstin the cold spring-
water Qlaytonia Chami y ides, and Habenaria leucos-
tachys were growing abundantly.

Though in Arizona, these mountains are deeply covered with snow
each winter, so much so as to practically serve as barriers, the dense
growth of timber seen on them is simply a portion (possibly the best por-
tion) of a belt extending from old Camp Tulerosa westward to Camp Verde,
a distance of about three hundred miles. It is known under the general
designation of the Black Mesa, or the Mogollon Mesa. It is really an island
of verdure raised up out of the more desert areas north and south of it. Its
average width is not great. ‘The Carboniferous strata predominate, but
the southern extension is covered by basaltic eruptions.”*

* Loow, vol. iif, Wheeler's Report, p. 557,
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The following analysis of the soil is given by Dr. Oscar Loew, chemist
and mineralogist of the Survey, vol. iii, p. 587+

Physical condition : color, dark; cousistency, loose.

Silt and clay ... ... 3198
‘Hygroscopic moisture . 1097
Humus and chemically bound water 884

Chemical conatituents :

Oxide of iron
Alumina Ebydiﬂ ........ A o e 7
Sulphuric acid

Total soluble in hydrochloric acid, water included.
Tnsoluble quartz and clay ..

The rock from which the above soil was derived is 2 red sandstone.

The San Francisco Mountains may be regarded as a northward exten-
sion of Mogollon Mesa, having the same average altitude (7,000 feet) and
the same dense timber-growth, with here and there fertile valleys and open
glades.

South of the Mogollon Mesa, the altitude of the country decreases
until at Camp Apache we are but 5,000 feet above tide-water, and in Tonto
Basin to the west of Camp Apache lower still, probably between 3,500 and
4,500 feet. The word basin correctly represents this canon cut and crossed
depression, of which we have yet so much to learn.

Crossing a series of mesa lands at an elevation of 6,000 to 7,000 feet,
we begin the descent to the parched, superheated valley of the Gila River.
A complete change comes over the flora. If verdure and superabundant
vitality were the expression of plant life on the timber clad Mogollon Mesa,
in the valley of the Gila, hardness of texture and contraction of form would
be characteristic of the flora. The attempt to make an analysis of one’s

- 22188
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feelings on being somewhat unexpectedly brought face to face with this
peculiar vegetation would be futile, as no point of comparison appears to
offer. The giant Cereus occupies the hill-sides which have a southern and
southeastern exposure, towering up to a height of from 30 to 50 feet.
Fouguieria, with its leafless, wandlike trunk, and its tip of scarlet flowers,
Agave Palmeri and Parryi, and various species of Dasylirium, dry, rigid
skeletons of plants without the living green ; Canotia, a tree 20 feet high, a
foot in diameter, with green branches provided with stomata, but no leaves,
all go to complete this desolate floral landscape ~ While the Mimose, Acacie,
and Caliandre, rising to the dignity of trees or dwarfed to mere underbrush,
inhabit the less dry hillsides and ravines, but still by their small leaves
and hardened tissues show that they too have the impress of the dry, hot
air about them. What the vegetation and climate of this valley may once
have been we have now no means of certainly knowing. It is, however, in
the highest degree probable that the process of desiccation, which has long
been taking place in portions of New Mexico, is going on here. Along the
higher bluffs back from the river, and far away from any chance of irriga-
tion, one still sees the zuins of ancient pueblos, and in places traces of
agricultural operations.

Barren as the soil appears in its present dried condition, it has the
capacity for production of luxuriant crops of corn, barley, cabbage, onions,
potatoes, and watermelons where water can be furnished, as the garden at
old Fort Goodwin proves, and as the Mexican Pueblo Viejo, some twenty
miles further up the river, amply confirms.

Leaving here an altitude of less than 3,000 feet, we again begin the
ascent over a rolling country, and reach some twenty miles to the south an
altitude of 4,833 feet at New Camp Grant. North of this, Mount Graham
rises out of the plain, and attains an altitude of 10,357 feet. It is stated by
Mr. Gilbert* to be made up on its northeastern face of gneissic rocks and a
syenite, the great mass being probably metamorphic. As a single isolated
centre, it presented more novelties than any other spot visited by us. Picea
Engelmanni was found even so far south. I have elsewhere called attention
to the number of more northern forms that we obtained from near its summit.

*Val. iii, 509, Wheeler's Report.
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As might be expected, Pinus ponderosawas the prevailing tree, and attained
magnificent proportions. Skirting the flanks lower down, we found growing
abundantly the Madroiio (Arbutus Menziesii, Pursh) and Manzanita (Arcto-
staphylos tomentosa), but not here attaining a leight greater than 10 or 12
feet. The Oaks do not range higher than 6,500 feet on the slope of this
mountain. The northern slope of Mount Graham has a barren aspect, the
timber apparently not reaching so low a level as on the southern side.
This may be due to the steeper declivities, as well as to the greater heat
radiated from the Gila Valley. In the more open woods, from 7,000 to
9,000 feet, bunch-grass grew most luxuriantly; and in the moister ravines
leading from the mountain down to the plain, sedges grew in dense masses,
and furnished (current teaching to the contrary notwithstanding) a much-
prized food for the stock ranging on the mountain. Whilst at Willow
Spring we found the Aguilegia chrysantha growing abundantly in the open
and on somewhat dry ground, on Mount Graham it was hardly ever seen
away from the spray of a shaded mountain stream.

The Pinalefio Range, of which Mount Graham may be regarded as
the culmination, trends off toward the southeast, becoming reduced more
and more as it nears Railroad Pass, a distance of about twenty miles from
Camp Grant. This pass serves to connect the Arivaypa Valley on the west
with the plains of San Simeon on the east. This flat, dry region has a
varying altitude of from 4,239 feet at Eureka Springs to 4,833 feet at Camp
Grant, and thence descending to 3,485 feet at Whitlock’s Cienega.

Camp Bowie, situated in Apache Pass in the Chiricahua Range, which
may be regarded as on the southern border of the San Simeon Plains, has
an altitude of 4,872 feet.

From Camp Grant to Camp Bowie, the route is over an exceedingly dry
region, the distance being about fifty miles, and water is to be found at
one point only, and here not with certainty. In the sandy arroyos were
found growing Baccharis sergilloides and B. cerulescens. The local opinion
is that these plants will not grow where their roots cannot reach water.
There is no doubt that in many places where it grows, water may be had on
digging to a little depth.  Tessaria borealis was also a common plant of the
region.
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On the limestone rocks near Camp Bowie were Cevallia sinuata and
Macrosiphonia brachysiphon, plants that we found to be by no means common.
The Artemisias no longer formed the predominant feature of the plains
landscape, as they had north of the Mogollon Mesa.

The immense stretch of plain from Camp Grant south, gradually be-
comes lower, until at Tucson it is but 2,400 feet above the sea. This plain
as far as the San Pedro—say thirty-five miles north of Tucson (though, as
before stated, in the main dry)—is covered with a luxuriant growth of grasses
of nutritious character, wherever, as at Sulphur Spring, moisture is found in
sufficient quantity in the soil. The immediate slopes of the San Pedro
Valley are densely covered with Aériplez, Sarcobatus, Sueda, etc., while
the malarial cursed flats along the river produce heavy crops of the ordinary
cereal grains and garden vegetables. Thence to Tucson the country be-
comes more sandy, and even the Chenopodiacee give way largely to Larrea
and various species of Cactacee.

From Tucson south the plain again rises until at Tubac it is again at
least 3,000 feet, and east of the Santa Rita Mountains Old Camp Crit-
tenden stands at an elevation of 4,749 feet. Here we leave the area of the
Colorado River drainage, and enter another, sloping toward Mexico.

To generalize: we may say that from the Gila south almost to the
Sonora line (along our route of travel), the country may be regarded as a
plain with a gradual slope to the south, more or less barren and dry save
along the river-banks, and in the immediate vicinity of springs; with the
Pinalefio, Caliuro, Santa Catalina, and Chiricahua Ranges, and Dragoon
and Santa Rita Mountains rising above the general level to a height of from
6,000 to 10,400 feet, the middle altitudes or mesas shading off into plains
below and leading to mountain elevations above, with in neither case a
clear line of demarcation between.

Indeed, we may go a step further and consider the entire country from
Soudl Pa.rk south to the Mexican line as a series of continental swells and

P ing still this southward slope.
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In the above profile, vertical proportions only are closely observed.
The southward slope is well made out. T have taken, so far as possible,
representative altitudes.

1. South Park, on Platte River, Colorado, altitude 9,000 feet. 2.
Trout Creek Divide, 9,350 feet (approximate). 3. Granite on Arkansas
River, 8,853 feet. 4. Puncho Pass, 8,945 feet. 5. Saguache, on the head
of the Rio Grande, 7,723 feet. 6. Bacon Spring, near Fort Wingate, New
Mexico, 7,189 feet. 7. Fort Wingate, 6,982 feet. 8. Zuni Mountains, rather
a plateau than mountain-range, with an altitude of seldom, if ever, over
9,000 feet. 9. Zuni, on the head of Zuni River, 6,355 feet. 10. Willow
Spring, 7,195 feet. 11. Camp Apache, 5,000 feet. 12. Tanks south of
Camp Apache, 5,624 feet. 18. Gila River, 18 miles east of San Cérlos,
2,769 feet. 14. Camp Grant, 4,833 feet. 15. Tuecson, 2,400 feet (approx-
imate).

Of course, as a rule, along any given latitude there would be an
eastern or a western slope also, as this line is not far from the meridian
of the continental axis. An absolutely north and south line would give
somewhat different figures, but would nevertheless illustrate the same
truth.

Intimately connected with this slope of the continent to the south is
the geographical distribution of the forest growth. It appears that the one
factor of all others in the problem as to what shall be assigued as the lowest
Timit, of timber, is the lowest point on the plain to which sufficient moisture
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shall reach. Hence it does not surprise one to find the lowest limit of
Coniferous vegetation ranging somewhat in this manner as one goes south:

South Park, Colorado .
Saguache, Colorado (Pifion)

Santa Fé, New Mexico (Pifion 7,100
Fort Wingate, New Mexico (Pifion) - 7,000
Mogollon Mesa, Arizona (Pinus ponderosa) . 6,500
Mogollon Mesa, Arizona (Oak) 6,200
Camp Grant, Arizona (Oak) . 5,000
Camp Grant, Arizona (Pinus ponderosa) 6,500
Camp Crittenden, Southern Arizona (Oak). A 4,149
Camp Crittenden, Southern Avizona (Pinus ponderosa) . 5,500

In other words, where the plain breaks up into a well-defined mountain
range or peak which is well watered, the timber begins just above the limit
of the plain.

The upper limit of forest growth, or, as it is called, “timber-line,” is
less clearly defined. Dr. Engelmann has clearly pointed out, in *“The Trans-
actions of the Saint Louis Academy of Science” for 1862, p. 129, that near
Denver it begins just at about the altitude it disappears in Alpine Europe;
in other words, that it ascends in our Rocky Mountain Range about as high
above the great plain out of which these mountains rise as it does on the
Alps above the ocean level ; and the conclusion appears clear that this plain
receives the heat freely during the day, and its dry air allowing as ready a
radiation of it at night, it (the plain) becomes the furnace whose heat is to
carry the timber to so unusual an altitude.

Dr. Engelmann further notes that the popular opinion that this upper
limit is carried to greater altitudes as we go south is not correct The
following table may throw some further light upon his statements.

The upper limit of trees averages between—

Latitude 40-41° north, 7 peaks

11,1824
Latitade 39-40° north, 15 peaks. 11,636
Latitade 33-39° north, 6 peaks. 11,729
Latitudo 37-38 north, 2 peaks. 10,625
San Francisco Mountaine, 35-369, latitade north - 11,547

*Sierra Blanca, Arizona, 33-34, latitude north 11,1001

"+ portion of the material for this table 1 have vbtained from Mr. Ganuetts adwirablo  List of
Elevatious”—a paer of great labor aud great valuo.
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The fact here is apparent that between 33-34° it is actually lower
than between 40-41°. Even though this be but a single isolated fact, the
evidence that there has been some crudeness of observation would be
further confirmed by the fact that the same table shows between latitudes
37-38° it reaches so low as 10,625 feet. One probable source of error in
the above table appears from some observations kindly furnished me by
Mr. Francis Klett. Thus, on Meadow Mountain (California), timber-line
on the northern side was 11,200 feet, and on the southern, 12,000 feet. A
difference of 800 feet, actually observed (on a mountain isolated from any
great radiating surface, and one of a knot of peaks) between northern and
southern slopes, should lead to more specific statements as to the circum-
stances under which observations are taken.

However, eliminating such exceptional cases as Sierra Blanca, Colorado,
10,410 feet, on the one hand, and La Plata Mountain, Colorado, 12,080
feet on the other, we may fairly infer these remaining thirty peaks were
evenly enough divided as to the exposure, etc., to give us an approximation
to the truth, and it would then even confirm Dr. Engelmann’s statement that
there is little or no increase of altitude in timber-line toward the equator,
in our western hemisphere, south of the 41st parallel of north latitude.

As to the agricultural prospects of Arizona and New Mexico, we may
safely venture on two assertions: first, that in neither of these Territories
have we reached anything like the real possibilities of the soil and climate;
second, that in both of them there will always (so long, at least, as the
present climate endures) be an enormous percentage of waste land so far as
raising crops are concerned; of this, much may be made available for
grazing purposes, and the remainder will, from its want of water, always
be worthless.

The Valley of the Rio Grande, from Loma, in Colorado, south, may be
regarded as one conti icultural area, unpromising in app
but rich in the elements of vegetable life. Throughout its entire length,
the cereals may be produced, and south of Santa F¢ such fruits as grapes
and apricots yield an abundant crop. The ordinary garden vegetables do
well. This is, however, a mere strip, for the adjacent hills are at once
assigned to the division of sage-brush deserts. Like the Valley of the Nile,
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that of the Rio Grande receives its fertilizing in the frequent overflows to
which it s subject, and in the mud carried suspended in the water used for
irrigating. But unlike the Valley of the Nile, the overflow can hardly be
called periodic. Dr. Oscar Loew has furnished the means of a comparison
in his table, vol. iii, page 578:

Rio Grnnde M. | iy o Boroce
Ll | oun
0795 0533
s | 90t
S0 | 3717
o | og62

14800 31870
70.010 S4-585
Trace 0245
009z | Not determined.
‘Water and trace of organic matter. so1z 5701
99705 99818

The comparison shows, as Dr. Loew indicates, more potassa for the Rio
Grande mud, but less phosphoric acid, than the mud of the Nile, whilst
the Nile mud has a greater absorptive power for moisture than the Rio
Grande, because of its greater quantity of hydrated oxide of iron. Except
the enriching material thus conveyed, such long tilled lands as those of the
older Indian pueblos have had no other fertilizer. And this fact confirms
Dr. Loew’s statement that the water is the all-sufficient source of supply.

In other localities, as the one he cites, three miles north of Silver City
(p. 579), he attributes the success in raising corn to a moist subsoil (water
being reached in 16 feet) and deep planting of the seed. But in Southern
Colorado, in the San Luis Valley, where water is reached at a much less
depth, irrigation is still found requisite.

The Valley of the Colorado Chiquito, though now hardly under the
domain of agriculture, might be expected to produce large crops of grain,
fruit, and vegetables when once water is furnished by irrigation.*

Indeed, at the foot of the Mogollon Mesa, and for some distence up the

“ X allude bere to the upper portion of this valley. I have 0o personal kuowledge of its lower part.
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slopes, we may infer that the condensation of moisture by the higher peaks
might make it possible to avoid the necessity for irrigation. Timber is close
at hand.

Salt River Valley is known to produce well, but the fact of there
being no market for the crops has driven many of the settlers out.

The Gila Valley proper, though intensely hot, furnishes many in-
stances of good return for labor.

The San Pedro Valley has already thousands of acres under cultiva-
tion, and produces good crops of barley and corn.

The Sanoita Valley, on the southern border of the Territory, though it
lias some land which may be irrigated and which is of surpassing fertility,
must bo regarded as rather a grazing than a farming region. It is well
grassed, and has timber close at hand. This (as also the San Pedro) has
the unfortunate reputation of being most unhealthy regions. The fact,
however, is that the endemic discases are such as give a low rate of mor-
tality, and may be readily prevented. It is fair to make the statement that
neither are now worse than were Indiana or Tllinois a few years ago.

The region of the San Francisco Mountains is said by Dr. Loew to be
well watered, fertile, and suitable for farming homes. He adds: The “soil
is comparatively very rich in phosphoric acid, and therefore most excellent
for grain and corn; for beans, peas, and lentils an addition of gypsum
would be an improvement, these requiring more sulphur.”

It is now well proven that almost all the elements of plant life must
pass through the roots and thence ascend to the leaves to undergo elabora-
tion previous to the final acts of metastasis. Hence it follows that under the
dry air and high temperature, where water is given, the processes of plant
life must be very active, and that, (as in most of this region) where abund-
ant food is supplied, and of proper quality, cither directly from the soil
or by the water used in imigating, or by both, enormous returns may be
anticipated. Facts do not the concl as a comparison of
the yield, per acre, of cereals and of garden vegetables, between say
Kansas or Nebraska (or even an older, better tilled State), and some
portions of Arizona, New Mexico, or California, would show.

The indigenous grasses, though somewhat localized in their distribu-
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tion, and seldom forming a dense sward, are exceedingly nutritious, and stock
will make long marches having no other food. Among them we may espe-
cially allude to the various “bunch-grasses” of Colorado, i. ¢., Eriocoma,
Festuca, and Poa, and more notably still the Boutelouas of Southern Arizona,
where, without much distinetion, all are called “ grama”.

T am here again indebted to the researches of Dr. Loew for the following
analyses of grasses. See Lieutenant Wheeler's Annual Report to the Chief
of Engineers, 1875, page 138.

Festuca ovixa, from an altitude of 10,000 feet, on the Jemez Mount-
ains, New Mexico:

Water. & - 123

Aqneona extract (of which 0.07 is sugar)
Sugar, formed on digestion with dilute oLy drochloric
Extracted by potassa, and 1088. .. —........... cooeen

BouTEeLoUA 0LIGOSTACHYA, collected September 7 in the Abiquin Mount-
ains, New Mexico, at an altitude of 7,500 feet:

at .
Aqueous extract (0.08 sugar) .
Sugar, formed on digeation with dilate hydmlllonc acid .
Extracted by dilute potassa, and loss .. 171

1000

BouTtELOUA HIRSUTA, collected near Las Vegas, New Mexico, November

16, at an_altitude of 6,500 feet; it was dead and dry, but without loss of
nutritive pl‘apemes

Water 13.0

Ash . 6.5

Fibre

Fat ...

Aqueons extract (0.09 sugar 13.8
2.3

Sugar, formed on digestiou with dilute hydmchlonc acid .
Extracted by dilate potassa, and loss 5
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It may not be considered out of place to give some consideration to
the forestry of this and the Colorado region. The subject is now one of
growing interest, and it is not improbable will before long become a subject
for legislation.

The impression gained by a resident on the eastern side of our domain,
from what he sees, or has been taught of the region about him, is, that
North America, from ocean to ocean, is practically a timber area. True,
he has heard of the Western plains and prairies and deserts, but that these
treeless stretches are actually larger by far than the timber areas does not
oceur to him, nor does it appear probable fo him that in the near future
want of timber can become a serious drawback to our national prosperity.

This is one standpoint from which the subject may be considered.
Another is the influence of extensive forests upon the climate. Do they
increase the rainfall? or do they simply aid in obtaining better results with
less damage from what does fall? How far can we use them to reclaim
waste areas?  Will it pay?

From the following table we may see the proportionate area of wooded
to open land in our *“West” that fairly comes within the scope of this report:

Total area in_ | Area of wood-

Territory or State. Iand in acres.

6,667,469
5,391,883 |
470,388 |

This table will serve at least to show Low small in proportion to the
open area is that of the timber in our Western domain. Professor Brewer
remarks, in bis Analyss of our Forest Resources (in Walkees Statistical
Atlas, and blished in the Agri Report for 1875, p.
352): #1t s possible to crosa the continent from the Pacific Ooéan to the

* Beport of the Commissioner of Agricalture for 1675, p. 247.
3 Bor
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Gulf of Mexico without passing through a forest five miles in extent, or
large enough to be indicated on the map.” Then, again: “The woodlands
of the East are separated from those of the West by a broad treeless plain
from six to fifteen degrees wide” It may be worth noting also that there
is in these States and Territories an absolute want of a hard wood like
our Eastern hickory, and almost no large growth of oak, such as we find here.
The statement has been made that in the State of Texas there is an area
four times as large as the State of Pennsylvania, over which there is neither
a tree nor & shrub.* Making allowance for the extravagance of this asser-
tion, it is sufficient to indicate how wide are its treeless areas.

In view, then, of the acknowledged fact that in our older and more
densely populated States we have an impending dearth of timber, would
not a wise political economy endeavor to obviate such a result in our Western
regions? Tree destruction began with us as a.necessity, but it has been
matured into an instinet. With the comparatively small quantity of timber
actually growing in the Western Territories, with the certainty of a demand
for an enormous quantity as these regions are opened up, does it not appear
that some restriction should be imposed on the almost ruthless destruction of
the forests on the publicdomain ? Take for example the Santa Rita Mountains
in Southern Arizona, from which probably all the available timber will be
removed before the real current of a steady and substantial immigration
shall have set into the neighboring Sanoita Valley. Or the instance fur-
nished by Kern County in California might be still more in point, as its
speedy settlement is sure. Yet, actually in advance of this, what timber there
is, is actually being swept away. Mr. John Muir’s paper on the Post-Glacial
History of the Sequoia gigantea, in the Proceedings of the American Asso-
ciation for the Advancement of Science, 1876, page 252, puts the case very
strongly. He tells us that “one sawmill on the Kaweah cut over 2,000,000
feet of ‘big tree’ lumber last season” (1875), “and that in these milling
operations waste far exceeds use, for after the choice young manageable trees
on any given spot have been felled, the woods are fired to clear the ground
of limbs and refuse with reference to further operations, and of course most
of the seedlings and saplings are destroyed.” Then, too, come the destruc—

* The entire area of Texas being less than aix times that of Pennsyivauis.
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tive fires purposely started to clear away the underbrush that the bands of
sheep may be more readily cared for and grazed.

It can hardly be out of place to contrast such a wilful waste with the
wise provision of the Swedish law (enacted prior to 1647), which compels
the “private owner to plant and protect from cattle two timber trees for cvery
one cut.”

It may fairly become a question as to whether it would not be money
well invested if the general and state governments were to anticipate future
wants and plant extensive areas of our Western domain with hardy and
rapidly growing timber trees. It appears from the latest statistical infor-
mation available that already the States and Territories comprising our
domain are in the percentage of timber area to the entire surface actually
below Norway, Sweden, Russia, and Germany. In view of what we have
anticipated in the way of increased population, this is rather an alarming
statement.

Will tree planting succeed on our open Western lands? What trees
can be grown, and will they add to our material resources? Hero we can
only appeal to facts. We must premise by saying that to the young trees
planted, care and protection must be accorded. In other words, they must
be regarded as a crop to be protected from cattle and have the ground
prepared for their reception. This being granted, we may fairly expect
that over a large part of our domain we should have results something like
those furnished by Mr. Longstreth, forester to the Atchison, Topeka and
Santa Fé Railroad. After three years' growing, the following percentage
of each survived and was growing well :

Per cent.
Silver-maple, one year old when planted 5 50
Box-elder, one year old when plauted .. 60
Honey-locast, one year old when planted . 9
Catalpa, one year old when planted .. 100
Ailanthus, one year old when planted ... 100
American elm, one year old when planted. 20

The same authority furnishes many other statistics, but as they are
not founded on any longer experience, I omit all save those from the fourth
station in Kansas, at Spearville, 283 miles west of the eastern line of the
State. The elevation is 2,480 feet, and is high upland prairie, and known
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as Dry Ridge. Ho adds that the growth was slower, but that quite as
many of the trees lived. We may in many respects consider this a crucial
test. After threo years' growth, the following percentages were alive and
ﬂ-“"Vlﬂg: Per cent.

Silver-maple, one year old when planted. 90

Box-elder, one year old when planted. 8
‘Honey-locust, one year old when planted. 100
Ailanthus, one year old when planted 100

Statistics from New Mexico and Arizona are meagre in the extreme.
There is no doubt, however, but that thousands of trees of the indigenous
ds, and of box-elder, Ailanthus, and China-tree, could be grown

along the irrigating ditches and in other moist places: enough to raise the

farmer in a few years beyond any immediate want for his most needed
woods, and to largely spare the drain on the pine forests that cover the
remoter mountains. It is in the highest degree probable that some of the
various Australian trees, now being so successfully cultivated in California,
especially some of the Zucalyptus species, could be made to do well in the
warmer valleys of New Mexico and the warmer ones in Arizona where water
may be had. These trees, as rapid growers, and as making good lumber,
are of great value.

We must still regard the problem a mooted one as to whether or not
forests actually increase the rainfall of any region. The probabilities,
however, appear to be against the supposition that they do. There can be,
1 think, no reasonable doubt but that they aid in obtaining greater benefits
from what does fall. I am aware of recent observations in France which
would appear to make even this doubtful, but I think the facts are so well
established here that they may be regarded as above suspicion. The
paper by Mr. Muir, already quoted, gives a striking illustration of ‘this in
the case of the Sequoia gigantea, and other instances not less apt might be
furnished. Mr. Cooper, of Santa Barbara, has elaborated at some length a
plan for obtaining larger results in agriculture from the same quantity of
water by making the shade of the eucalyptus diminish the excessive evapo-
ration of the water. The details of this will be considered elsewhere.*

*It may be considered  question as to whether the water taken up by the roots would not equal
or exceed that saved from evaporation.
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Of course, the question as to how long we must wait for these trees to
develop into timber is another element of the problem, and this will vary
with the particular species of tree. In California, we might expect the blue
gum would in five years be large enough to use as fuel and as fencing, but
we could hardly expeet it to have sufficient girth to answer most commer-
cial purposes inside of thirty years. Emerson, in his “Trees and Shrubs
Growing Naturally in the Forests of Massachusetts”, instances a white pine
planted near Paris thirty years before, that had attained a diameter of 3
feet and was 80 feet high. Marsh, in “Man and Nature”, p. 274, tells of
another that in thirty-six years had grown to 25 inches in diameter. The
Ailanthus, American elm, and chestnut may be given as illustrations of
rapid growth. Either of these would in thirty years produce good timber.

The Nevada and Utah districts have been so thoroughly elaborated by
Mr. Watson in Vol. V. of King’s Reports, that no further statements con-
cerning them are requisite. There is also an able article by Dr. W. J.
Hoffman on the distribution of vegetation in portions of Nevada and Ari-
zona, in the American Naturalist for June, 1877. Dr. Hoffman’s former
connection with this Survey, his opportunities for observation, and his zeal
in botany, confer a special value on his paper.

1 am indebted to my friend Dr. George Martin, of West Chester, Pa,
for the following important note : i
Mean annual rainfall in l’hllwlelphm for 43 years, i. e., from 1825 to 1867,

inclusiv
Thus, mean for the first serles, 1; years, of this pcmn.l

For the second series of the above period .. .. .
Taken from Smithsonian Tables (May, 1572).

44.02 inches.
42.12 inches.
. 45.86 inches.

T T O A

1877, inclusive. . : - BL.18 inches.
Thus, mean for the ﬂrst series of 9 ycn!s of ﬂhmo p(‘tlud 50.16 inches.
For the second series of same peri 52.20 inches.

Taken from Register of Dr. Jesse C. Green.

Al will admit that a large body of woodland has been cleared during these periods
in the vicinity of both these stations, and yet there has been an increase in precipitation.

1t will ot do to compare the observations taken at West Uhester with those of
Philadelpbia unless the whole series could be taken, as the local influences and errors
of instraments have not been eliminated. Kach, however, is complete and conclusive
in itsel!
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CHAPTER III.

NOTES ON ECONOMIC BOTANY.

Berseris AquiroLroy, Pursh.  Oregon Grape—According to Dr. En-
gelman, this is also called in Colorado, MounTAIN GRAPE, and the juice
when fermented makes, on the addition of sugar, a palatable and whole-
some wine.

Cavrantaus crassicavLss, Watson.  Wild Cabbage.—Sometimes used
as food, when a better substitute cannot be found.

Fresontia CaLiForyica, Torr.  California Slippery Elm—Though to-
tally unlike Eastern slippery elm in its botanical characteristics, the inner
bark develops large quantities of mucilage when wet ; in this respect sharing
the peculiar properties of some other members of the order. Used in Cali-
fornia to make poultices, ete.

Erobrox crcotartoy, L. Her. Alfilaria,* Pin Clover, Pin Grass—A
valuable forage in California, Arizona, and New Mexico; eagerly eaten by
the stock. Gay (Historia de Chile, Botanica, tom. prim p. 388) speaks of
both this and E. moscmatum as among the best natural forage-plants of
Chili, and believes them to be indigenous. Tt is strange that little or noth-
ing is said concerning their value in this respect in European works. I can
only account for this, that on the more constantly green swards of the East
stock does not seize upon it with the same avidity that it does in a country
where it remains green after all else is dead, and grows where nothing else
will flourish.

Largrea Mexicana, Moricand.  Creosote-bush.—Common from Western
Texas to Kern County, California, and southward into Mexico. Dr. Loew’s
examination proves that ¢ the reddish-brown exudate on the branches” will
yield a red coloring-matter showing all the reactions of cochineal.

“The aleoholic extract of the leaves on evaporation yields a greenish-
brown residue of a specific and somewhat disagreeable odor, more strongly
perceptible on boiling the extract with water. This residue is only to a

* Commonly spelled as above, bat the corrst orthography appears to be Alfilerillo.
a
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small extent soluble in water, and the solution has an acid reaction. It
yields a light yellow precipitate with acetate of lead. The part of the alco-
holic extract that is insoluble in water is easily soluble in alkalies. Tt also
dissolves in nitric acid at a moderate heat, whereby oxydation takes place.
On addition of water, a yellow, brittle mass is precipitated.” The Mexi-
cans are said to use an infusion of the leaves for bathing in, in rheumatic
affections. See Vol. ITI, Wheeler's Reports, pp. 608-9.

Ruus prversitosa, T. & G.  Poison Oak, Yeara.—Much like our poison
oak of the Eastern States. Common on the Pacific coast. For remedy see
Grindelia robusta.

NEGUNDO ACEROIDES, Mcench. Boz-Elder.~Bearing in mind the great
success of the experiments with this tree in Kansas and Nebraska, and its
wide range over the more arid areas of our Southwest, it may be well to
remember it in further attempts at tree culture. Though hardly to be
considered as a valuable timber, it may fairly be reckoned on the shade
and fuel list, and fairly associated in this respect with the following:

Scmizvs MoLLE, Linn, from Mexico and South America—Now
grown in Southern California under the name of Pepper Tree and Chili
Pepper.

Prosor1s suLirLora, DC. Mesquit. Algaroba of the Mexicans.—Grows
from Southeastern California east to Texas, where it attains the tree size, and
forms dense thickets; extends south into South America. The gum exud-
ing from this tree closely resembles gum arabic in appearance and in its
properties, and may some day become an important article in trade. The
pods while yet in pulpy condition are a valuable forage, eagerly eaten by
animals, and on which they actually thrive while making hard marches.
The beans contain thirty per cent. of grape-sugar. Dr. Loew asserts that
the Comanche Indians prepare an alcoholic beverage from them. As a
fuel it ranks with the hickory of the Eastern States, and the charcoal made
from it is said by Dr. Loew to be of the best quality for metallurgical and
smelting purposes. Besides this species, there is another, hardly less useful,
i. e, P. pubescens, Benth., the Screw-Beax, the pods of which are ground
into flour by the Indians. The wood of both species is of great value in
some of the arts.
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Oxyrrops LamperTy,* Pursh, inColorado; and AstracaLus Horxm and
ASTRAGALUS LENTIGINOSUS var. FREMONTII, in California, are known as loco-
plants. The term loco, simply meaning foolish, is applied because of the pe-
culiar form of dementia induced in the animals that are in the habit of eating
the plant. In Arizona, I was told that Hosackia Purshiana produces cffects
similar to the above plants, but I have no certain knowledge concerning it.

Whether the animals (horses chiefly) begin to eat the plant from neces-,
sity (which is not likely) or from choice, I am unable to say. Certain it is,
however, that once commenced, they continue it, passing through temporary
intoxication to a complete nervous and muscular wreck in the later stages,
when it has developed into a fully marked discase, which terminates in
death from starvation or inability to digest a more nourishing food. The
animal toward the last becomes stupid or wild, or even vicious, or again
acting as though attacked with “blind staggers”.

Dr. Horatio Wood, jr, has recently brought to light (Phila. Med.
Times, vol. vii, p. 510) a new alkaloid in Sophora speciosa, Benth. This
he names sophoria. In its action it resembles Calabar bean. This alkaloid
is a spinal sedative, producing death through the respiration. One-twentieth
of a grain of an impure specimen of this alkaloid produced a profound
sleep, lasting many hours, in a half-grown cat. Mr. Bellinger, of Texas,
states that the Indians near San Antonio use it as an intoxicant, half a bean
producing “delirious exhilaration followed by a sleep which lasts two or
three days”; and it is asserted that a whole bean would kill a man.

Mr. Lemmon has noted Astragalus Mortoni “as a deadly sheep poison”
in California. See Brewer & Watson, Bot. Cal,, vol. i, p. 155.

This order (Leguminosa) was, until lately, regarded as on the whole
rather innocuous, but recent discoveries have brought to light quite a num-
ber of plants of bad repute.

CercocarPUS LEDIFOLIUS, Nutt. Mountain Mahogany.—Growing in
the mountains of California to be a tree twenty feet or more high. The
wood when dry is dark-colored and excessively hard. It may yet be made
available in the arts, as the wood takes a beautiful polish.

*The alcoholic extract of {his plant failed, when bypodermically injected by Dr. H. C. Wood, to

produce poisonous symptoms in the lower animals. He bence concludes it is a mistake to regard it as
one of the “loco plants”.
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Evcavyprus cLosuLus, Labill. Australian Blue Gum.—Now planted by
thousands in Southern California. This tree is of very rapid growth, and
makes withal a solid, close-grained, enduring timber. Mr. Cooper, of Santa
Barbara, estimates the gain in growing this to be greater than that derived
from the cereals. As to its value from a medicinal standpoint, I am free
to say it has in every instance disappointed me in its anti-periodic effects,
I do not regard it (though I have used it heroically) as in any sense the
peer of the preparations derived from cinchona. It is, however, not im-
probable that the enormous evaporation from the surfaces of the leaves and
young shoots may be a means of improving the sanitary condition of a
moist, boggy, ague-cursed area, when the trees are planted in masses, but
the idea that any mere cordon of trees around a home would protect it
appears i not to say prep However, I am bound to
say we are yet without sufficient data on which to base an absolute con-
clusion. In such regions as the Sanoita Valley, Cienega, or San Pedro in
Southern Arizona, it would doubtless flourish, and a few years hence be of
immense value as a timber tree. The Southern Rio Grande Valley offers
another suitable spot for its introduction. While this species will not
endure cold weather, it is to be remembered that there are others of the
genus that are hardier and almost as valuable as timber. These would
probably be well worth a trial in Arizona and New Mexico.

MexrzeLia aLsicauLss, Dougl—The Indians in Southeastern California
pound up the seeds of this, making thus one of their forms of pinoli. Some-
times also used by them in a kind of cake.

Cucursrra PERENNIS, Gray. Chili Cojote, and Calabazilla in Southern
California.—Brewer & Watson assert, in F1. Cal.p. 239, ““that the pulp of the
green fruit is used with soap to remove stains from clothing, and that the
macerated root is used as a remedy for piles, and the seeds are eaten by the
Indians.”

Cryopreris FenbLerr, Gray. Chimaja of New Mexico—This plant
emits, when in decoction, a peculiarly strong and pleasant odor, not unlike C.
anisatus, which it closely resembles. The residents in and about Santa Fé are
in the habit of using this as the chief ingredient, after whisky, to form a warm-
ing, stomachic ‘“bitters”, which is immensely popular, as anything is likely
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to be which improves in any way the whisky of the region. A less objec-
tionable use is made of it by using it as a stuffing in a leg of roast mutton,
the whole mass of which it permeates with its pleasant flavor. It is not
unlikely that ere long this plant will be made the basis of another quack
constitutional invigorator. There is probably no doubt of its being a good
carminative, and it may also prove to a certain extent tonic.

Osua.—This root, so well known in and around Santa F¢, is derived
from an unknown plant, probably a Peucedanum. Dr. Herman Haupt, jr.,
has furnished a careful analysis of the root in the Am. Jour. Pharm. Aug.
1, 1873, p. 347, in which he concludes that his results indicate the presence
of “an acid not identical with angelic acid; it appears to be a new acid
hitherto unknown, and to deserve to be distinguished by the name of Oshaic
acid. From 100 grains of the air-dried root 8 grains of ashes were obtained,
containing iron, aluminum, sodium, and potassium.” It is probably this
plant to which Dr. Loew alludes, under name of Angelica, in Vol. III,
Wheeler's Reports, p. 608. It is alleged to have tonic properties. Better
pecis 1 her probable the plant is an old,
well-known species. It may have remedial powers that will stand
investigation.

According to Messrs. Brewer and Watson, in Flora of California, the
roots of Carum Gairdneri and C. Kelloggii are a prominent article of food
among the California Indians, as are also the roots of most of the species of
Cymopterus and Peucedanum.

Evparoriuy BerLaxpierr, DC.—A specimen of this was handed me at
the Chiricahua Agency in Southern Arizona, and the statement made that the
Apache Indians there were in the habit of using it as a substitute for tobacco.
At first I was disposed to accept the statement cum grano salis, but have
since discovered that other species are elsewhere used in a like manner. On
trial, I find the smoke devoid of any marked flavor, but rather acrid when
passed through the nostrils. It also appears to have some more marked prop-
erty in a very slight degree, as indicated by a gentle nervous tremor induced
in smoking. The dry leaves when rubbed in the hand emit faintly a rather
resinous odor. There is no doubt but that it would be quite as pleasant and
satisfactory as much of the drugged, cheap tobacco now on the market.

are desirable, as it is
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GRINDELIA ROBUSTA, Nutt. Gum Plant of California—This plant has
recently come into notice as a remedy in poisoning from Rius diversiloba
(Poison Oak of California). So far as T know, it has not been tested on our
Eastern poison oak, which is another species, and for which the fluid extract
of Serpentaria, as advised by Dr. Henry Hartshorne, acts almost as a
specific, when applied locally. The resinous exudation on the leaves of
the Grindelia is applied in California, or it has been used in the form of a
tincture. Concerning the wide range of usefulness anticipated in medicine
for Grindelia, I am in the highest degree skeptical.

BIGELOVIA VENETA, Gray. “Damiana”in Northern Mexico.—The plant
isfound just outside our borders, and may reach within our domain. Iintro-
duce it here because it is so closely related to B. Menziesii, which extends
abundantly from San Diego to Arizona, and as far north as Utah, as to be
by some regarded as identical. Concerning Damiana, or, as it is often
called, Yerba anti-rheumatica, we have of late heard much in medical jour-
nals as an aphrodisiac. There are a number of other claimants for the
name Damiana. Of this one, I am free to confess I consider it utterly
worthless as a remedial agent. The resinous exudation on it somewhat
resembles that found on Grindelia robusta, and was probably the means of
attracting attention to it.

Pectis angustifolia and P. papposa appear to have been generally noticed
because of their peculiar odor of lemons. Indeed, Dr. Loew suggests that
in the former this might be turned to commercial account.

ArteMisia.—Several Western species have been reputed as of use in
ague and mountain fever by the prospectors of the West. They are used
in decoction. I am not prepared to vouch for their efficacy, however. Some
species are said to ““owe to their aroma and bitterness decidedly stimulating
properties” See Le Maout and Decaisne, English edition, p. 505. The
current ideas concerning some of our Eastern species would go for some-
thing in confirming the estimate placed on the Western ones.

Ascrepias LEUCOPHYLLA, Engelm , var.osTUss, Gray. “Milkweed”—Has
about Fort Tejon, California, the reputation of “locoing” the sheep. How
well merited this is I am unable to say.

Errtoprcryox.—In California I believe the name “Yerba santa” is used
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for both E. tomentosum and glutinosum of Bentham. ~An infusion of the leaves
in whisky or other alcoholic liquor is reckoned almost a panacea by the
native population. Precise clinical trial is yet needed to determine its true
value.

Errrricarom ruLvom, A. DC.—I1 have received from my friend Mr.
William L. Kennedy, of Fort Tejon, California, abundant specimens of this
plant, collected in white paper, which it had stained completely with a bright
orange-red color. Mr. Kennedy accompanied the specimens with the re-
mark that the fresh root and leaves are used by the squaws to paint their
faces, and that the color is not inferior to the finest rouge.” From the

bundance of the juice, as manifested by the stained paper in which I re-
ceived the plants, I infer that the plant might be turned to some commercial
account. The coloring matter is not confined to this species.

Cuscura RacEMOSA, Mart. Alfalfa Dodder.—Coming from Chili, and in-
troduced thence into Europe; as early as 1874 was discovered in California,
and means indicated then for its destruction by Professor Thurber in the
American Agriculturist. Since then it has been doing extensive damage to
the Alfalfa crop, as we hear from Dr. Engelmann in the Botanical Gazette
for January, 1877, p. 69. An immunity from this pest would be cheaply
purchased by early and frequent examination of the Alfalfa fields and the
destruction of the plants infected before seeds can be matured, as advised by
Dr.Engelmann. It is also worthy of consideration as to whether it would
not be as well to prevent importation of Alfalfa from Chili, or, what is the
same thing, lucerne from Europe, in view of the likelihood of introducing
still further this unwelcome intruder from places where it has been so
thoroughly established *

Nicorana—Various of the indigenous species of tobacco appear to

CUSCUTA RACKMO8A—In the January number of the Gazette, Dr. Engelmann gavea warniog to
the farmera who wished to coltivato the Alfalfa, or California clover, to beware of the dodder, Cuscata
A T S T S B PRI

nty
Gend of Al e s comeguencs itk oy lgo, after the clover had started well, I began to
1 little vine”, and everybody wanted to kuow
what it was. It was the geauine Ot et S BCKiE Sl b d Wk eomo e 1 1y
Alfalfa field in this county. The agricoltaral editors of several widely circulated papers are recommend-
Ing I, a0d dolag Whab thap G to brog (i andoog pasaite ntooer Pty Coulter, Bot. Gaz.
vol. 2, p. 136,
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have been used by the native population past and present. Among them,
however, is one of some interest from an archzological standpoint, N. Cleve-
landi, Gray, Syn. FL, vol. ii, part 1, p.242. This small and small-flowered spe-
cies was found by me only in association with the shell heaps which occur
s0 abundantly on the coast of Southern and Central California. Perhaps
of all the remains of extinet races so richly furnished by that region, none
were so common as the pipes, usually made of stone resembling serpentine,
and in shape, as Dr. Yarrow has aptly remarked, like a cigar-holder. These
pipes were seldom less than 6 inches long, and 1} inches in diameter at the
larger end, and often much exceeded these measurements. The wing-bone
of a pelican, cut to say 2 inches in length, was glued with the inevitable
asphaltum into the smaller end as a mouth-picce. Uncomfortable as pipes
of this size must have been in use, there is no doubt that they were much
used, and there is hardly any doubt in my mind that the above named
species of tobacco was the standard supply for them. I can only say, from
some experience, that it is excessively strong.

Salvia Columbarie, Benth., is the Chia of Southern and Central Cali-
fornia. T abstract the following brief account I have given of it from the
Botanical Bulletin:

“During the summer of 1875 my attention was called, while in South-
ern California, to a mealy preparation in popular use among the Indians,
Mexicans, and prospectors. On inquiry, T found it was called ‘Chia’ Fur-
ther examination proved that it was furnished by the seeds of Salvia Colum-
barie, Benth. The seeds are collected, roasted, and ground, in the native
way, between two stones. This puts it in the condition in which I first
saw it It is used as a food by mixing it with water and enough sugar to
suit the taste. It soon develops into a copious mucilaginous mass, several
times the original bulk. The taste is somewhat suggestive of linseed meal.
One soon acquires a fondness for it, and eats it rather in the way of a
luxury than with any reference to the fact that it is exceedingly nutritious
besides. It is in great demand among the knowing ones who have a desert
to cross, or who expect to encounter a scarcity of water, and what there is,
of bad quality. By preparing it so thin that it can be used as a drink, it
seems to assuage thirst, to improve the taste of the water, and, in addition,
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to lessen the quantity of water taken, which in Lot countries is often so
ve as to produce serious illness. As a remedy it is invaluable, from
in cases of gastro-intestinal disorders. It also

RER e o PR S e purpose that flaxseed
occasionally does with us, i. e., a grain of the seed is placed in the eye
(where it gives no pain) to form a mucilage by means of which a foreign
body may be removed from the organ. I have found it of great service a
a poultice. As a matter of archmological interest, it may be noted that
quantities of this sced were found buried in graves several hundred years
old. This proves that the use of the seed reaches back into the remote
past. Indeed, T find several allusions to the name Chia in the second vol-
ume of Bancroft's great work on the ‘Native Races of the Pacific States,”
Pp- 232, 280, 347, 360. Chianpinoli appears to have been made by the
so-called Aztec races from corn which was roasted and ground as the Chia
was. Chia was, among the Nahua races of Ancient Mexico, as regularly
cultivated as corn, and often used in connection with it. Indecd, it was
oue of the many kinds of meal in constant use, and which appear to have
gone then, as now, under the generic name of pinoli.”

AbroNIA ¥RAGRANS, Nutt—The delicious perfume of the flowers of this
plant suggests the inquiry as to whether it could not be utilized as a toilet
adjunct. Specimen number 127 of the New Mexican collection, when taken
at Agua Azule, was fairly loading the air with its matchless fragrance.

Eurotia Laxata, Moq  “WWihite Sage,” “Winter Fat”—Widely diffused
through our Western Territories, and held in great repute as a winter forage;
stock feeding on it actually gaining flesh when living on this plant, so un-
promising in its appearance. It is noteworthy that most animals do not at
first eat it from choice. Of this we had the strongest evidence furnished
by mules taken from Missouri to Colorado. They would not touch it The
Utah band, however, eagerly devoured it. Said by Mr. Watson to impart
a disagreeable flavor to the meat of cattle fed upon it, and also asserted
by the same authority to be used as a remedy in intermittents.
Anemiopsis* Cavirornica, Hook.  “¥erba de Mansa”—This plant, if we

* Spelled Anemopsis in Bot. Beech. p. 390: Avemiopsis in DC. Prod. vol. 16, pars 1, p. 27; whero
also in the index, as a footnote, the following occnrs: * Anemopsis in Hook. et Arn. [Bot. Beech. 1. ¢.],
sed rectius, ex Anemia, Anemiopsis ut scripsit Endlicher.”

4 BoT
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may at all credit popular report, is well worthy of further investigation asa
remedial agent. Unfortunately I have mislaid my notes, and can say now
nothing more definite than that it is regarded as a diuretic, and is largely
used in baths for rheumatic affections. It is rather unsafe to venture an
opinion on its mere appearance; but, if I were to do so, I should say it
would probably drop into that somewhat vague class of remedies known
to physicians as alteratives.

Evpnorsia.—The various prostrate species of this genus have, in the
Southwest, a popular reputation as a remedy in bite of rattlesnakes, taran-
tulas, etc.; and, to meet the demand for it, a tineture is kept on hand in the
shops. In absence of this (on the authority of Dr. George Thurber), the
fresh leaves bruised, or the dry ones steeped in wine, are applied to the
wound. These plants are there known as “Yerba de la Golondrina”. While
not wishing to cast discredit upon the remedy applied in this way (and that
t00 after the venom has usually been taken into the general circulation), T
can only say it is hard to understand how it could be of any service.

Epuepra anmisypuiuitica, C. A. Meyer. “Canutillo,” “Tepopote,”
“Whorchouse Tea."—The names, scientific and popular, might be regarded
as sufficiently indicative of the alleged properties of the plant. The stems of
the plant are largely used in decoction as a remedy in gonorrhoca. Precise
clinical results are wanting to determine its real value. However, by com-
mon consent among the populace, and so far as I can learn from medical men
of the region, it is of real service. Its close botanical relationship to the
balsam-producing Conifere would appear to suggest that this too must con-
tain a like product. This, however, is not confirmed by the careful analysis
of Dr. Loew (Vol. IIT, Wheeler's Reports, pp. 611 and 612). The above-
ground portionis there shown to yield an aqueous extract of “acid reaction,
and an astringent taste, resembling that of tannin.” No body resembling an
organic base or alkaloid was found The filtrate of the aqueous solution
proved the presence of tannin and tartaric acid. Pectin was also shown to
be in the filtrate by the “ jelly-like precipitate produced by the addition of
alcobol” The tannin belongs to the glucosid group, furnishing sugar on
treatment with acid and various other compounds, and, upon dry distillation,
pyrogallic and carbonic acids. This tannin splits up into sugar “and a red
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amorphous powder.” 'The powder Dr. Loew considers quite a distinct body,
which he names ephedrin, and to this he attributes (and probably corectly)
its remedial prop So is the testi in favor of this
plant that it is well worthy of a fair trial in hospital practice.

Porurus TREMULOIDES, Michx. American Aspen—Dr. Loew reports the
bark of this tree to be used by the Indians in intermittent fever. It has
long been more or less of a domestic remedy, and, indeed, of a certain class
of practitioners, for this disease. It is not a little remarkable, however, that
it should also be used by the Indians, and we can only account for the fact
that it does possess some remedial power in this direction, which a “hit or
miss” empiricism has led them to discover. Dr. Loew’s analysis of the
bark yields salicin and populin. The former was long ago in common use
in intermittents. It is therefore probably slightly anti-periodic as well as
tonic in its action.

Acave Pauer and A. Parryr. “Mescal”—The admirable papers of
Dr. Engelmann on this and on Yucca leave little for any one else toadd. In
hopes, however, of somewhat enlarging the circulation of what he and Dr.
Loew have already brought out, I incorporate the leading facts here:

“The subterranean trunk of most (or all?) the Agaves contains, like
that of Yuccas and many other plants of these families, a great deal of
mucilage, which, mixed with water, has detergent properties to a consider-
able degree; these ‘roots’ and the whole plants thus used are known to the
Mexicans by the name of ‘Amole’—Engelmann, 1. c.

The leaves of all or nearly all the species abound in a coarse fibre,
which has been utilized by the native population in making a cheap cordage.
Mescal whisky is prepared by distillation from the juice which has been
collected in the cavity formed by removal of the just starting flower-stem
and the inner leaves. The quantity yielded is almost fabulous. This
whisky contains a large percentage of alcohol, and it is said that it is im-
possible to adulterate it so that the adulteration cannot at once be detected
in the taste. Hence it is hardly surprising that those who are “advised to
take stimulants” take so kindly to *Mescal”. Fresh from the still, it is even
hotter than corn whisky equally new.

The unopened interior leaves forming a sort of head are taken by the
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Indians, roasted several hours (without direct access of air?), and then eaten.
The first effect is that of a laxative on those not accustomed to the food.
Dr. Loew’s analysis of the dried, uncooked young leaves revealed the fact
that there was no starch present, not even a trace. Yet the sweet taste of
the roasted Mescal was enough alone to suggest the presence of sugar. He
discovered that exposure to heat alone, will cause it to yield grape-sugar
in abundance. This also took place on application of cold water, and he
remarks that it appeared impossible to separate the suspected new

he had to deal with from the cellular tissue without simultaneous formation
of grape-sugar. Further examination proved he had to do with a com-
pound body, a glucosid and citric acid. This he names citro-glucosid. It
differs from this class of bodies in this, that water alone can separate it into
grape-sugar and citric acid; the compound never before having been
found in nature or made in a laboratory. The flowering stalk when green
is much resorted to by Indians and travellers to alleviate the suffering
caused by the parched mouth; they take a section of the stem, say a foot
long, and suck out the saccharine fluid, and afterward chew the interior
pith or pulp. When dried, the stems are used to form covering for houses,
before the mud is thrown on, which is to complete the roof.

In connection with what has been said of the strong fibre of Agave,
it might be appropriate to mention that the Dasylirium, or Bear’s Grass,
of which there are several species in this same region, also produces more
or less fibre that may yet be utilized.

Yucca Baccata, Torr., along with other species of the same genus; is,
like Agave, also known to the Mexicans as Amole, and the root used by them
in washing. Dr. Loew has recently furnished an analysis of the root (Vol.
111, p. 609, Wheeler's Reports), and finds the pith produced on agitating the
pounded root in water is due to saponin. Of course, its marked detergent
properties depend on this. The leaves of this also furnish a coarse fibre.
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CHAPTER IV.
CATALOGUE.

EXOGENS.
RANUNCULACEZ.*

Crematis Doverasir, Hook.—Clear Creek, Colorado. (92.)

CremaTis LiGusticirois, Nutt—Nevada, Utah, Arizona, and (80)
from Colorado. The number 498 from Camp Bowie, Ariz., is var. Cali-
fornica, Watson (F1. Cal. I, p. 3), characterized by leaves being “silky-
tomentose beneath and often small”.

Cremaris Drummononr, T. & G.—Dicecious, “silky villous beneath,
sparingly hirsute on the upper surface” (in my specimens from Cienega,
Ariz., No 567, both surfaces are smoothish), leaflets ovate, deeply and
acutely 3-lobed, sepals 4, lanceolate-oblong, carpels quite villous, with long
and plumose styles, stem slender, grooved, and altogether much more grace-
ful than C. ligusticifolia.

Cremams ALemva, Mill, var. Ocrorensts, Gray.—Subalpine ridges
among timber, at 10,500 to 11,500 feet altitude. (91.)

Taavictrum ALeiNUYM, L.—South Park, Colorado. At 10,000 feet.
Typical specimens largo. (94.)

Taauicrrom Fexprer, Engelm—Nevada, Arizona, Utah, Colorado in
South Park at 10,000 feet altitude. (144 and 280.)

AxexoNE MuLTIFIDA, DC.—South Park, Colorado, at 9,000 to 11,000
feet altitude. (105 and 108.)

ANEMONE PATENS, L, var. NurtALLIANA, Gray.—Mountains of Colorado,
at 6,000 to 10,500 feet altitude. (107.)

ANEMONE NARCISSIFLORA, L.—Six inches to a foot high, from a fibrous

*Sigos used: Tho degreo (°) indicatos foet. Tho minuto (') indicates inches. The second ()

indicates lines, i. . / of an inch. The hyphen meavs, o, i. ¢. 6-12'is 6 to 12 inches. Tho fgures in
parentheses ate numbers nnder which the specimens were distributed.

'3
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mﬁed root, petioles 1-4 mchea long, leaves 3-5 parted, each segment

te and trifid; 1 sessile, its leaflets 3-5 cleft; car-
pels ta.illess, compressed, oval, and glabrous. Entire plant more or less
densely covered with gray hairs; flowers white. TFound in America most
commonly from Canada north, but growing in Colorado on alpine summits,
where, according to Mr. J. M. Coulter, it has been found at an elevation of
13,500 feet. (102 a)

Axexoxe cvuiNprics, Gray.—Willow Springs, Ariz.; rare thero and
probably by scme accident introduced. (247.)

Mvosurus yixivus, L—Colorado; altitude, 8,000 feet and upwards;
specimens much dwarfed. (169.)

RaNUNCULUS AQUATILIS, L., var. stacNarius, DC.—Denver. ~Flowers
almost as large as B. Purshii, Richardson, var. frichophyllus, Chaix. Twin
Lakes, Colo,, at 9,500 feet altitude. (113 and 115.)

RaxvncuLus Framwura, L., var. Reprans, Gray.—Colorado. (172
and 173.)

RaxuncuLus HYDROCHAROIDES, Giray. (PL Thurb. p. 506.)—Glabrous
throughout, flowering branches erect, numerous stolons branching off in all
directions and rooting; lower leaves heart-shaped, and entire, or nearly so;
petioles 2-3' long, expanding and sheathing at the base; upper leaves
lanceolate ; peduncles about as long as the upper leaves, from opposite the
axils of which they arise; sepals round, petals 3", tapering into a claw,
which has a conspicuous gland below a small sinus; stamens about 25 ;
carpels 15-20, forming a head 2-3"” in diameter. Willow Springs, Ariz.,
growing in water at a temperature of 50° Fahr. at an elevation of 7,202
feet. A most interesting species, which I believe has not hitherto been
taken so far north, (217.)

RavuncuLus Cyssauaria, Pursh.—In Colorado grows everywhere in
low moist ground, evineing, however, a marked choice for alkaline soils, but
still flourishing in the freshest of snow water; altitude, 5,000.to 10,000 feet.

From Saguache, in the San Luis Valley, we have a form with an erect,
stout scape, bearing three or four flowers, having thicker and larger leaves,
and manifesting little or no tendency to produce stolons.

At Santa F¢, N. Mex, I collected it (10) at what T presume is the
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identical location from which Fendler obtained his plant, published by Dr.
Gray in PL Fendl p. 4, as R. tridentatus, H. B. K., and this I take to be
the same form as that above alluded to from San Luis Valley. In addition
to the difference noted by Dr. Gray in Pl Fendl, I find the beaks of the
achenia are in my specimens more tapering than in typical R. Cymbalaria.
Collected also in California, Eastern Arizona, and Utah. (Colorado. 101.)

RaNuNcuLUS ANDERSONI, Gray.—Belmont, Nev. (Platei, vol. v, King’s
Report.)

RANUNCULUS ADONEUS, Gray. (Enumeration of Plants, Parry, Hall, and
Harbour.)—*Low, sparsely villous, becoming with age glabrous ; root fasci-
culately fibrous ; branching from base, with one to three leaves above, either
erect, simple, and Al d, or fleshy, d 1 and with two or
more flowers; leaves twice pedately parted, segments narrowly linear, peti-
oles at base with dilated scarious margins ; peduncle short; corolla golden-
yellow; conspicuous petals flabelliform, twice as long as the hairy, oval
sepals; scale at base adnate, small”* Usually a strictly alpine plant. My
specimens, however, were obtained as low as 6,000 feet above the sea-level.

Ranuncurus eraserrmus, Hook. (Flor. Bor-Am. tab. v.)—Leaves
rather lanceolate than ovate.

Raxuscurus AFeiNis, R. Br, var. carpioprviius, Gray. R. cardi-
ophyllus, Hook.  (FL Bor.-Am. tab. v.)—Colorado, at an elevation of 8,000
t0 9,000 feet. (121 and 170.) Willow Springs, Ariz, at 7,202 feet altitude.
Also collected by Dr. Loew in Western New Mexico.

RanuncuLus scELErATUS, L.—Cauline leaves, with a manifest tendency
to division of the lobes ; otherwise like an Eastern form. Colorado. (99,
110, 111, 116.)

Ra Pugsau, Richard Among my specimens are a large
number with petals trifid and the scales dlsumtly three-lobed. Twin
Lakes, Colo, at an elevation of 9,500 feet. (117.)

RanuncuLus nYPERBOREUS, Rotth., var. Natans, C. A. Meyer.—Stem
weak, diffusely branched, glabrous, rooting from the nodes, creeping ; leaves
petioled, palmately 3-5-cleft, 3-5" wide, lobes ovate, obtuse, petioles
6-12"; peduncles naked, 6-12", often reflexed ; sepnls yellow, ovate, or

*When, aa frequently oocnrs, I bave boen obliged to quote a specific description, it in from some
imperfection in my own apecimens.
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oblong, 1-2"; carpels forming a compact, globose head, style very short or
wanting. Twin Lakes, Colo.; altitude, 9,500 feet. (100.)

RanuscuLus MAcraNTHUS, Scheele—Usually regarded as a mere
variety of R.repens, L.; but T am satisfied from Mr. Watson’s showing that
it is distinct, as the greater villosity, the fewer stolons, the distinctly peti-
olulate leaflets, the more strictly reflexed sepals, the large flowers, and the
long beaks to the carpels all indicate. Willow Springs, Ariz.; altitude,
7,202 feet.

RanuxcuLus RECURVATUS, Poir.—Style not conspicuously recurved,
but in degree of hairiness, compressed achenia, relative size of sepals and
petals, shape and dentition of scale, markedly corresponding with descrip-
tion given by T. & G. Colorado. (162))

CavtA LEPTOSEPALA, DC.—A common and characteristic plant in our
Colorado collection; 8,000 to 12,000 feet above the sea. (109.)

TroLLIUS LAXUS, Salisb., var. ALBIFLORUS, Gray.—One of the most
conspicuous early bloomers in alpine swamps, where, when found, it is
quite abund: iated with the ding plant. (102.)

Aquireera CANADENSIS, L.—Arizona, lava rocks south of Camp Apache.
Leaves smaller than our Eastern form. (268.) Western New Mexico, at
high altitude, depauperate specimens. Coll. Loew. (164 and 167.) Utah.

AquiLecia rorMosa, Fisch—* Distinguishable from the last by its
elongated sepals nearly or quite equalling the spurs, and by its stouter
habit, growing only on stream banks in the mountains and flowering from
July to September. Nevada and Utah; ranging from the Rocky Mount-
aing w Oregon and Sitka, but not found in California.”—W atsox.

cxRULEA, James—Introduced largely into cultivation, and
to my mind the finest plant of the Rocky Mountains. Western New Mex-
ico; altitude, 6,500 feet. Loew. Colorado; open woods; common; alti-
tude, 10,000 feet. (163.) “Near Provo City, Utah. A reduced form of
this species, with bright blue flowers, was collected at Kanab in Southern
Utah, by Mrs. E. P. Thompson, in 1872. It has also recently been found
in the Sierras near Mount Whitney” [Cal.J.—Warsox.

AQUILEGIA CHRYSANTHA, Gray (Proc. Am. Acad. 8, p. 621). A. lep-
tocera, Nutt.,, var. flava, Gray.—Usually, though not always, taller than
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the preceding. Hard to distinguish from A. cerulea by any mere deserip-
tion, as they exhibit transitions at all points. The following appear to me
to be the chief differences: flower, at least in Southern specimens, always
golden yellow ; sepals and petals nearly the same length, 1'; inflorescence

and ing until terminated by cold weather. Common in
R Fground: st viiieatofberbn e At eIV RB AN
and Mount Graham of Arizona. It is certainly no exaggeration to say
that T have, near the Willow Springs, seen ten acres so completely covered
with this plant in full bloom, that everything else was lost sight of. Ari-
zona, at 7,000 to 10,200 feet altitude. (196.)

DerprINIUM scOPULORUM, Gray (Pl Wright. 2, p.9).—2}° high, pu-
berulent throughout; lower leaves with petiole 4-6', becoming shorter
above; leaves round in outline, 3-3-parted, each division narrowly cune-
ate, again variously cut-lobed and toothed ; raceme slender, one foot long;
pedicels hairy, twice as long as the bract at base, one or two bractlets
usually immediately below flower; spur over half an inch long, thickish,
hairy, slightly curved, with markedly thickened extremity and one-half
longer than the puberulent sepals; lower petals nearly as long as the
sepals, slightly hairy within, upper one with a somewhat shorter blade, its
spur nearly as long as that of the sepal; carpels 3, smoothish. Flowers
are scattered loosely along the stem at intervals (when developed) of
an inch. A species as variable as it is elegant. Tanks south of Camp
Apache, Ariz. (263.) Altitude, 5,625 feet.

Decernion Mesziest, DC.—Nevada; Snake River, Colorado. Dr.
Vasey informs me that the plant (No. 96) which I published in the list of
Colorado plants in 1874 as D. elatum, L, var., he has found, on comparison
with the specimens in the Dep of Agriculture Herbarium, to be D.
Menziesii.

DeLpumvium LATUM, L, var. T occipentaLis, Watson.—Plant taller (5°)
and more vigorous in every way than the others; leaves three-lobed,
with each lateral lobe again divided, and all the lobes variously gashed
and cut-toothed. The ample foliage, the long, hooked spur, acute sepals, the
distinct spur on the lower petals, so far as they go, make the limits of this
species in my collection tolerably well defined. Utah.
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Acoxrrom Fiscrery, Reich.  (A. nasutum, Fisch., of my list of 1874.)—
2-3°, smooth below, puberulent above; petioles of lower leaves 2-4; leaves
round in outline, 3-5-parted, with each division deeply lobed or cut-toothed;
flowers in a loose raceme, pedicels 3—1', pubescent, erect; petals, conical
galea, and flowers from blue to purple or even white. Grows abundantly
along mountain streams in Colorado. (98.) Aeccording to Mr. Watson, “A
small specimen was collected in Southern Nevada with an unusually nar-
rowed galea and long projecting beak.”  Also collected in Utah.

AcTZA SPICATA, L., var. ArGuTA, Torr.—Flowers absent; pedicels vary
from less than a quarter to more than half an inch in length in the fully
formed fruit. There is no perceptible thickening of the pedicel with age,
and this I take to be the most reliable characteristic furnished by the fruit-
ing specimens.

Pzoxia Brownn, Dougl.—Nevada.

BERBERIDE &.

Berperis Fenoreri, Gray (PL Fendler. p. 5).—Shrub 3-6°; branches
and branchlets smooth and shining, as if varnished; spines 3-5-parted; leaves
oblong-lanceolate, acutish, entire, or irregularly spinulose-serrate, entirely
glabrous; racemes pendulous, 1-2', and densely flowered, somewhat longer
than the leaves, which, however, vary much in size in adult condition ; calyx
with conspicuous red bracts, which are a little shorter than the sepals.
Flowers yellow and as large as those of B.vulgaris. Unripe fruit with
2-3 seeds; blooms in May and June. I probably collected my specimens
from the exact spot at which Mr. Fendler obtained his. The shrub appears
to be by no means common. Santa Fé, N. Mex. (54.)

Bersrris repENs, Lindl—“A low, somewhat procumbent shrub, less
than 1°; leaflets 37, ovate, acute, not acuminate, 1-23', not shiny above ;
racemes few, terminating the stems, 1-13".—Bot Reg. t. 1176. B. Aquifolium,
Pursh, mainly, and of numerous authors”—(F1 Cal. 1,p.14.) I have not
seen the species.

BerpErts AQuiFoLrus, Pursh.—Common in mountain parts of Central
Colorado.  (57.)

Berperis Freonti, Torr.—Leaves pinnate, with 3-4 pairs of leaflets,
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the lowest pair of which is situated uniformly close to the insertion of the
petiole; leaflets ovate, repand, spiny-dentate (In my specimens from
Southern Utah, the leaflets are hardly balf an inch long. Torrey, how-
ever, in Bot. Mex. Bound. p. 31, states that the leaflets are from 1-2}".)
Racemes erect, 5-7-flowered, longer than the leaves; pedicels over half an
inch long; flowers golden yellow, half an inch in diameter; filaments inap-
pendiculate; berries large as currants. Its nearest affinity is with B.
trifoliata, but it has more leaflets, longer racemes, and blue instead of red
fruit. Arizona.
PAPAVERACEZ.

ArcEMONE MexicaNa, L., var. miseina, Torr.  (A. hispida, Gray, Pl
Fendl. p. 5.)—Santa Ié, N. Mex., where it quite covers the vacant lots on
the outskirts of the town. Collected also in Utah.

Corypavis AureA, Willd, var. occipentaris, Engelm.—Like our East-
ern form of C. aurea, except that it has a longer spur, erect pods, and
lenticular seeds with acute margins. Apparently this is the more common
form from Colorado south along the main mountain axis. Sierra Blanca,
Arizona, at 9,000 feet altitude (813); Nevada, Prof. Loew; Santa F¢, N.
Mex. (55); and Colorado.

CRUCIFERZE

CueirantaUS Menzigst, Benth, & Hook.—Carlin, Nev.

NASTURTIUM SINUATUM, I\utL—(GlK) From San Luis Valley, on the
alkaline flats; leaves 1 i though 1 ifully and regu-
larly pinnatifid; (625) s from Apﬁx, Colorado; Tike the other, though with
much thinner leaves; (123) is from New Mexico, as is also (99), but which
las quite acute tips to the lobes of the leaves: has also been collected by
the Expedition in Nevada.

NasturTIUM 0BTUSUM, Nutt—Twin Lakes, Colorado.  (617.)

Nastorron paLusTRE, DC.—Tsvin Lakes, Colorado.  (627.)

NasTuRTIUM PALUSTRE, DC., var. HIsPIDUM, Gray.—San Luis Valley,
Colorado. (626.)

AraBIS PERFOLIATA, Lam. (Turritis glabra, L.)—1In the enumeration of
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1874, T had regarded this as an unusual form of 4. hirsuta. Twin Lakes,
Colorado  (650)

Arapis Droytonom, Gray.—South Park, Colorado.  (655.)

Aramis Horsery, Hornem —Common and variable. Colorado and
Nevada. 5

CARDAMINE CORDIFOLIA, Gray.—1-2°. Generally erect, from a fibrous
root, which not unfrequently is in the water; leaves all petioled, cordate in
ontline, irregularly repand-dentate or sinuate, sparingly ciliate; siliques
erect, twice as long as the pedicels. Common in Colorado at 10,000 feet
altitude, in swamps and mountain streams. (608, 609, 610.)

Vesicaria  Lupovicians, DC.—Hoary throughout, with a stellate
pubescence, erect, 6-10' high, usually branching; root-leaves spatulate;

tem-1 linear to linear-1 late, all obtuse; flowers yellow; petals
obovate, one-half longer than the sepals; pods oval, somewhat inflated,
rather shorter than the style; pedicels 6-9” long. Colorado. (641.)

VEsICARIA MONTANA, Gray.—Colorado. (647.) By some oversight, T
transposed the labels of these two species in distribution of the collection
of 1873.

PHYSARIA DIDYMOCARPA, Gray.—Alpine and sub-alpine in Colorado.
(642, 648.) The Expedition has it also from Nevada and Utah.

Drasa aLpINA, L—A very attractive little perennial found in Colorado
at 10,000 to 13,500 feet altitude; its favorite habitat being above timber
line. (646.)

Drasa avres, Vahl—Pubescent, erect ; stem usually quite leafy; leaves
lanceolate, acute, entire or sub-entire; siliques lanceolate; acute, nearly
twice as long as the pedicels, hairy and more or less twisted ; style §” long;
petals yellow. A very variable species, of extended range. The Expedi-
tion has it from Colorado, New Mexico (Loew 633 and 634); and from
the higher mountains of Arizona, the var. stylosa of Gray (1111).

DraBa sTrREPTOCARPA, Gray.—Alpine in Colorado, along with aurea.
My specimens furnish a singular example of transposition of characters -
usually reliable in distinguishing between these species; i. e, aurea and
streptocarpa. 'The specimens which have the fruit most characteristic of
streptocarpa are in other respects most like (generally including length of
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style also) aurea. 1 must, however, say that the fruit is in no instance so
much twisted as in the original specimens on which streptocarpa was founded.
That differences sufficient to constitute distinct species exist between the
extreme forms, no one will probably deny. It is equally certain that they
shade into each other until at times all tests are doubtful and justify a place
under either name. In this instance, I have named as streptocarpa all speci-
mens having leaves “beset and especially ciliate, with long and rigid,
shaggy, spreading, simple or simply forked hairs, far more bristly than in
D. aurea, and with no fine stellular pubescence intermixed.” I rely more on
this character in deciding between interloping specimens than on any other.

Drana 1§cana, L., var. conrusa, Hook.—I have from Colorado (num-
ber mislaid) a plant similar to herbarium specimens that aro authentically
named, and that bear the above name.

Drapa monTaNs, Watson.—“Annual, hoary-villous, with simple or
branching rigid hairs, rather stout, erect, simple or sparingly branched
from near the base, becoming a span high or less; leaves rosulate and
rather crowded at and above the base of the stem, oblanceolate and oblong-
lanceolate, acutish, sparingly toothed, half an inch long or less; flowers
small, the yellow or yellowish petals 1-13” long, exceeding the sepals;
pods linear-oblong, obtusish, roughly puberulent, about 4" long, nearly
erect upon the spreading pedicels, which are 2" or 3" long; style none—
Collected in Colorado by Hall and Harbour, without number; in South
Park by Wolf (637), and near Empire by Rev. E. L. Greene. It is distin-
guished from D. nemorosa by its stouter and less branching habit and its more
erect pods on stouter pedicels, and from D. stenoloba by its stouter habit,
greater pubescence, and somewhat broader and obtuser pods."—Watsox, MS.

DraABA NEMOROSA, L., var. LUTEA, Gray.—Georgetown, Colo. Stems
less leafy and pedicels shorter. (628.)

Numbers 635 and 636 of the Colorado collection I had named D.
nemorosa, L., var. crassifolia, Watson, from the resemblance to Draba crassi-
folia, Graham, in Hall and Harbour’s 1862 collection. Brewer and Watson
(FL Cal. 1, p. 28) speak of this, however, as having a naked and scape-
like stem, whereas my specimens are leafy. I therefore leave them simply
under D. nemorosa, L.
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SisymBrIUM CcANESCENS, Nutt.—Colorado and Nevada. From Ash
Creek, Arizona, T have specimens (306) that are an enigma tome; the very
sharp cut to the leaves, the great glandular-hairiness, the linear pods,
and filiform pedicels almost tempt me to call it a new species It does
not appear to be either incisum of Engelman or auriculatum or diffusum
of Gray.

StsvmprivM 1xcrsuy, Engelm. (PL Fend. p. 8). (8. Californicum, Wat-
son, in King’s Report )—Nevada and Utah.

S1sYMBRIUM VIRGATOM, Nutt.—* 6-12’ high; stems simple or branched
from the base (or sometimes branched above), slender, covered below with
an ashy, simple, or forked p pub ; those
of the root petioled, 1 late-oblong, and sinuate-dentate; stem leaves
sessile, lanceolate, auriculate, and clasping at base, entire, denticulate, or
slightly wavy-margined, 6-8" long ; flowers pale purple, 2” in diameter ;
stigma almost sessile; pods 1-1§' long, and 3-4 times exceeding the slender
pedicels; seeds 4-angled, ‘in a double series”” (605, 606, 652.) South
Park and Twin Lakes, Colorado.

SueLowskia carycina, Meyer—Alpine regions of Colorado. (601.)

Erysmmum  cneiRaNTHOIDES, L—Twin Lakes, Colorado, 9,000 feet
altitude.  (651.)

Ervsmun asperum, DC.

Erysmvun asperuM, DI
(593, 596, 599, 640.)

Ervsivoy aspEruM, DC., var. pumiLuy, Watson.—Biue River. (594.)

Ervsivus WHEELERI, sp. nov.—3-5° high, erect, unbranched, sparsely
covered with closely appressed hairs, which are fixed by the middle
(very rarely forked), never 4-parted; root-leaves, including petiole, into
whwh they gradually taper, 2-4' long, narrowly lance-linear, entire or

tem-1 narrowly 1 sessile, 1-23' long, entire;
pedmels (m fruit) -4’ long; mature pods erect, 1-2‘ long (in younger
pods there are distinct ribs between the angles), canescent; stigma two-
lobed, style evident; seeds attached to each side of cell; cotyledons
obliquely incumbent ; petals varying from yellow to scarlet, twice as long
as sepals, claw 4’ long, nearly filiform, lamina obovate, little over §' long

; leaves

.—Nevada and Utah.
O, var. Arkansanus, Nutt—Central Colorado.
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This is a strikingly showy plant; stem rises gracefully to a height of 5 feet
often, and is crowned with a cluster of scarlet mottled flowers.

The lax, scattering arrangement of the leaves is in striking contrast to
the usually more crowded arrangement in E. asperum. Judging from the
description in Flora of North Am. T. & G. p. 95, I should think its
nearest affinity would be E. elatum, Nutt. MSS. Still it appears distinct
from this, all the more probably so, as the only points at which it was
taken were Camp Grant, Ariz, and Mount Graham, near by, but 5,000
feet higher, where it had developed some local peculiarities without bring-
ing it any nearer known species. The stem of the mountain plant was
more light, airy, leaves smaller and more numerous, and pods longer, but
with essentially the habit of the same species at the foot of the mountain.

T am loth to name a new Erysimum, for reasons which are apparent to
all who have studied the genus. Still, this seems too well marked a species
to pass it by.

TaeLyropIUM INTEGRIFOLIUM, Endl—South Park, Colorado (645.)
Nevada and Utab.

THELYPODIUM LINEARIFOLIUM, Gray.—Very smooth, 3% leaves few,
linear or linear-lanceolate, sessile, 2-3' long, 2-3" wide, slightly glaucous;
petals purplish, with claws twice as long as the sepals; style very short;
seeds immarginate, oblong. (154.) Pescao, N. Mex.

TaeLyropivs saorrraTvy, Endl—Carlin, Nev.

THELYPODIUM LON oM, Watson. (Streptanth i , Gray,
Pl FendL. p. 6.)—Stem slender, 2°, roughish below, glabrous above; flow-
ers 1-2" long;; leaves hirsute, somewhat toothed, or lower leaves distinctly
dentate; pods erect or pendulous, terete. Sanoita Valley, Arizona. ~ (610.)
Altitude, 6,500 feet.

TueLypopios Wricrrn, Gray (PL Fendl. p. 7).—Biennial?, 2-3°
high; smoothish leaves, narrowly lanceolate ; lower ones pinnatifid, deeply
dentate or even sub-entire ; upper ones sub-entire or entire. All tapering
into petioles, upper ones 2 wide, 1-2}' long; pedicels in fruit }~§' long,
spreading. Pods erect, or nearly so, 13-24' long, filiform. Petals white,
clawed, a little longer than the sepals. The aspect of the plant is peculiar
from its densely spicate flowers, leaving a mass of long, thread-like pods at

5 Bor
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the summit of the stem. There is great variation in the degree to which
the leaves are cut or toothed and in the hairiness of the entire plant.
Camp Grant, Ariz, at 4,753 feet altitude. (363.)

CAMELINA 8ATIVA, Crantz.—Introduced in Colorado.

“TROPIDOCARPUM * GRACILE, Hook.—Stems weak, 2 feet high or less;
leaves pinnatifid or rarely 2-pinnatifid, with narrow, or linear segments;
flowers in the axils of the upper bract-like leaves; petals 13-3" long, nearly
twice longer than the obtuse sepals; pods 6-20" long, more than a line
broad, pointed at both ends, ascending or slender spreading pedicels 10-20"
long. San Francisco Mountains, Arizona.” I have not a specimen acces-
sible, and therefore have been obliged to quote generic and specific descrip-
tion from F1. Cal. 1, p. 4.

CavranTRUS CRASSICAULIS, Watson.—Frequently called Wild Cabbage,
and used as a substitute for the better article. Nevada.

Lepmroy iNTERMEDIUM, Gray—The usual apetalous Western form.
Boulder, Colo,, Loew and Wolf. (597.)

Lepioroy aLyssorves, Gray. (Pl Fendl. p. 10.)—Keasby, collector.
Peoria Creek, New Mexico.

Lepmium moxtasuvy, Nutt.—Old Camp Goodwin, Ariz. (341.) 3,000
feet altitude. San Luis Valley, Colorado. (624.)

Lepmivs Fresontn, Watson !—Probably this species. Specimen too
young. Collected by Dr. Loew in Nevada. (King’s Report, vol. v, plate iv.)

Lepmivy Nanvs, Watson.  (King’s Report, vol. v, plate iv.)—Halleck
Station, Nev.

Taraspr ALPESTRE, L. (1)—I have no sufficient means of comparing
this with the European plant, but accept Mr. Watson’s determination.
Exceedingly variable. ('ommon in alpine and sub-alpine regions of Cen-
tral Colorado. (607.)

Brscureniat (Dituyrza) Wisuizesy, Engelm.—A foot or more high,

* “TRoPIDOCARPUM, Hook.—Pod linear, flattened laterally, often one celled by the disappearance
of the narrow partition ; valves carinate, L-nerved. Seeds in two ruws, minate, flattened, not winged ;
cotyledons incambent. Style short.—A. low, sleuder, hiraute, brauching annual, with pinoately divided
leaves, and yellow solitary axillary flowers.”

BiscuTeLLA, L—Sepals nearly equal. Silique debiscent, very flat, divided into lateral ovate
halves, each of which is surronnded by a cord-like margin. Each cell containa a single immarginate seed.
Herbs, usually erect, branching and hispid; Jeaves more or less pionatifid; flowern bractless, yellow.
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covered throughout with a fine, but dense, stellate pubescence; leaves linear-
lanceolate to broadly lanceolate, entire, slightly undulate or deeply pin-
natifid; pedicels 3-8” long and in fruit most frequently spreading or
deflexed; each half of the pod roundish, from 1-3” in diameter; style 3"
long; sepals hairy outside, nearly as long as the petals. New Mexico, from
Zuni River, near, I think, the location of the first discovery of the plant.
Also obtained in Arizona.

CAPPARIDEZE.

CreoME AUREA, Nutt.—Boulder, Colo., 1873. Loew.

CreoMe LuTEA, Hook.—Much like C. aurea, except that the stamens
are unequal and unlike; of the six, two are longer, with small, curved
anthers, and four are shorter, with mucronate anthers. The figure (tab.
xxv in Hook. FL Br. Am.) shows by mistake two short and four long
anthers. Nevada.

CLeoME SoNoRz, Gray.—Annual, glabrous, erect; leaves tiifoliate,
with short petioles; leaflets entire, linear; pod turgid, somewhat longer
than the stipe, which is about 4~} as long as the pedicel; flowers purplish.
Anthers 6, linear. San Luis Valley, Colorado. (761.)

Creowe vrecriroLia, T. & G.—Utah.

CLEOMELLA PARVIFLORA, Gray.—Nevada.

Creowerra Loxerees, Torr—Loew. (180.) No locality assigned;

probably from Arizona.

CLEOMELLA 0BTUSIFOLIA, Torr. & Frem.—Branching from the base
and diffuse ; leaflets cuneate-obovate, obtuse; style filiform. Annual, stem
smooth, the branches spreading, about a span long, hairy in the axils.
Leaves or petioles an inch or more in length; the lamina of the leaflets 4—
6 long, apiculate with a deciduous bristle, nearly smooth above, strigose
underneath.  Pedicels solitary and axillary, in the upper part of the
branches, longer than the petioles. Calyx much shorter than the corolla,
the sepals lacerately 3-5-toothed. Petals yellow, oblong lanceolate, obtuse,
about 8” in length. Stamens 6, unequal, a little exserted; anthers linear-
oblong, recurved when old. Torus hemispherical. Ovary on a long slender
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stipe, obovate; style longer than the ovary.”—(Tor. Fremont’s Report,
p-311) Nevada.

Poranisia UN16LANDULOSA, DC.—Loew. New Mexico.

Poranisia  GraveoLens, Raf—Upper Arkansas Valley, Colorado
(760); also New Mexico.

VIOLACEZ.

Viora Caxavessis, L—Western New Mexico, Valle Grande, Loew,
1873, and Apex, Colorado. (77 and 78.)
Viora caxmva, L—Colorado and Nevada. (75.)
Viora cuouLLata, Ait—Western New Mexico, at 6,500 feet altitude.
Viora NurrarLy, Pursh—Colorado, near Denver. (76.) Nevada.

BIXINEZ.

Amoreuxia* Scueweaxa, Planch. (Pl Wright. 1, tab. 3, and 2, tab.
12).—Glabrous or nearly so, 1° high, leaves on long petioles, orbicular in
outline, 7-9-parted, with the lobes obovate, cuneate at base and sharply
serrate toward the top; capsule 1’ long and mearly as broad, moderately
inflated ; seeds curved and minutely roughened with short, scattering hairs ;
flowers deep orange, with brownish markings in the centre. Sanoita Valley,
Arizona. Altitude, 5,500 feet. (647 and 640)

POLYGALEZE.

Porvaara aLss, Nutt—Perennial, with several slender virgate stems
ascending from the same root, smoothish, 1° high; leaves linear to oblan-
ceolate, sessile or barely petioled, margins slightly revolute ; stem leafy half
way to the summit; flowers deciduous, leaving the rachis roughened after
their fall, white; wings of the calyx rounded, about as long as the corolla;
seed with caruncle extended into two ear-like lobes nearly as long as the
seed. Willow Spring, Ariz. ~ Altitude, 7,195 feet. (207.)

* AxoRzUX1A, Moc. et Sess. in DC. Prod. il, p. 638—Flowers bermaphrodite. Sepals 5, imbri-
cated, deciduous. Petals 5, large, contorted-imbricated. Stamens many, inserted upon the glandless
receptace; anthers linear, bivalved, with sbort confluent lines of debiscence under the apex. Ovary
perfectly 3-celled ; placentas united in the ceutre, ovales many ; style simple, stigma minately denticu-
late; endocarp membranous, separating into 3 valves alternating with those of the epicarp. Seeds obo-
void, straight or incurved, smooth, testa bony, surrounded by a loose exterior membrane; cotyledous
broad, curved, or with an incurved hook.—BENTHAM & HOOKKR. .
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PoLyGALA PUBERULA, Gray (Pl Wright. 1, p. 40).—Perennial, with
several erect or sub-erect stems from the same root, covered with a very
soft, short, ash-colored pubescence; leaves with very short petioles, ovate,
lance-ovate, or lanceolate, obtuse, but slightly mucronate, leafy to the
raceme, which is lax and somewhat elongated ; flowers and fruit pendulous;
keel naked; wings ovate or obovate, and very slightly ciliolate; pods oval,

ciliate, and covered with a very soft down when young; when older, hairi-
ness is limited to the thickened margin. Floral envelopes are decid
leaving the pod naked. An interesting, though variable species. (312.)
Ash Creek, Arizona. (504 and 459.) Camp Bowie, Ariz.

Monxiva* WricnTir, Gray (Pl Wright 2, p. 31).—Annual, erect,
smooth; leaves narrowly lanceolate, acutish, entire, with a petiole §” long;
raceme terminal, or secondary racemes coming out of the axils; fruit and
flowers on pedicels §-1" long, déflexed; flowers 1-2” long, greenish, with
distinet purple blotching; fruit 2” in diameter, winged, on one side much
larger than on the other. (622.) Sanoita Valley, Arizona.

KRAMERIA PARVIFOLIA, Benth.—Ciencga, Ariz. (572.) Nevada.

FRANKENIACEZ.

'RANKENIAT GRANDIFOLLA, Cham. et Schlecht.—Stem usually prostrate,
6-12' long, woody or hard at base ; leaves 6" long, cuneiform, mucronate ;
margins slightly revolute, thickish, under the lens hairy and ciliate at the
base, corinected at their insertion by a hairy, stipular membrane. Southern

* Moxxina, Raiz. et Pav.—Sepals nnequal, 2 interior Iacge, petaloid aud wing-Jike. Petals 3y keel
concave-galeato, entire or broadly 3-lobed (from the two exterior petals beivg united with the keel1),
free; 2 interior shorter, sab connivent, varionsly shaped, inserted upon the
united in a sheath ; anthers 1-2-celled, opening introrsely by aa oblique api
called; styleineurved; stigma two-lobed at the apex. Fruit ndehiscent, 1-2-seeded, either drupaceons,
o dry od wingles, o margioed with s membesaons wing. Secds coteophilate, labrous; albumon
Aot none; cotyledoss thioksh. Horbe,hrub, ot -mn trees. Leaves alternate or scattered. Raceme
spikelike, terminal, lateral, or occasionally a BexTH. #

Puwezian, Lizn,—Galys tabahr o pricacti, erowed; the 4 o 5 lobes valvate 5 ndopl-
cate in the bud. Petals 4 or 5, hypogynous; the blade tapering into a claw, which bears aa appendage
(erown) on ita inner faco. Stamens 4-7 or rarely more, bypogynous. Ovary I-celled, with 2-4, few- to
soveral parietal placents; style 2-d-cleft into Bliform divisions ; stigmas nnilateral. Cspeule
incladed in the persistent calyx, 3-4-valved ; the few or several seeds attached by liform stalks to
margin of the valves. Leaves small, mostly crowded and also fascicled in the axile, sessile or nearly so,
the pair often nuited by & membranous, somewhat sheathing basc; flowers small, pefect, solitary and
essile in the forks of the stem, or by the reduction of the npper leaves to bracts becoming cymose-clus
tered ou the branches; corolla pink or parplish.—F1. Cal. , p. 60.
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Nevada, of which form Mr. Watson remarks,  Nearly glabrous, with some
stiff hairs upon the stipules and traces of pubescence upon the stem and
capsules. The leaves are intermediate between the ordinary form of Cali-
fornia, with mostly obovate leaves, and those of the recently described
species (F. Jamesii, Torr.; Gray in Proc. Amer. Acad. 8, 622). Colorado
and Texas.”

CARYOPHYLLEZ.

Saponaria Vaccaria, Host.—Introduced about the Mormon settlements
in Utah. .
SiLeNE AcavLss, L—Utah, Colorado, among the mountains at 11,500
feet altitude and upward. (362.)

StLene Mexzigst, Hook.—Twin Lakes, Colorado.  (355.)

SiLENE GrEGeIl, Gray (Pl Wright. 2, p. 17). (Melandrium Greggii,
Rohr.)—More or less viscidly pubescent; two or three erect stems from the
same perennial root ; lower leaves lance-ovate or obovate, shorter than the
upper, which are lanceolate to ovate, sessile or tapering into very short
petioles, 132" long;; calyx-lobes obtuse, or acute, sometimes with scarious
margins; lamina of petals crimson, divided into 4 lobes, of which the lateral
are the shorter, corona 2-parted, truncate, with the lobes slightly erose-
dentate. Stamens exserted. Mount Graham, 7,000 to 9,500 feet altitude.
(420, 734.)  Also collected by Dr. Loew on the mountains of Arizona. This
species Mr. Watson considers a variety of 8. laciniata, probably correctly.

Siese Scovreri, Hook.—Stem erect, smooth below and slightly
glandular-pubescent above; leaves narrowly lanceolate, tapering very
gradually to the base, lowest G’ long, upper ones shorter; racemes sub-
compound, i. ., two or three flowers coming off at the same point of the
stem. Calyx about as long as the pedicel, lobes acute, with scarious, ciliate
margins; petals white or flesh-colored, claws with acute auricles, filaments
woolly, ciliate ; capsule three times longer than the stipe. Mount Graham,
Arizona, at 9,000 feet altitude. (739.)

Lycayis aperaLa, L—Colorado.

Lycnyzis Drusmmonom, Watson.—South Park, Colorado. (363.)

CerastTiun vuLaTuM, L—Colorado. (352.)
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CERASTIOM NUTANS, Raf—Sierra Blanca, Arizona, at 9,000 feet altitnde
(803), and Mount Graham (403).

CuraSTION ARVENSE, L.—South Park and Blue River, Colorado. (348,
350, 351, 353.)

SteLLariA Jamesn, Torr.—Colorado (339), Nevada, and Utah

STELLARIA LoNGIPES, Goldie —Colorado.  (338,340.) The plant (340)
from Colorado, which I published and distributed as 8. longifolia, is without
doubt . longipes.

STELLARIA CRASSIFOLIA, Ihrhart—Nevada.

ARENARIA saxosa, Gray (Pl Wright. 2, p. 18).—Perennial, 5-12'
high, slightly hispid-pubescent; leaves sessile (lower ones sub-connate at
base), lanceolate acute, 6" long, 1-2” wide; raceme many-flowered, some-
what cymose, pedicels 33’ long; sepals very acute, somewhat scarious-
margined, with a distinet, almost keel-like midrib, which is decidedly hispid;
the obovate white petals as long as, or a little longer than, the sepals. (412.)
Mount Grraham, Arizona, at 9,000 feet altitude.

My specimens appear decidedly more luxuriant than those on which
the species was founded. The distinctive features are so well marked,
however, that T can hardly consider it as anything else.

ARENARIA CAPILLARIS, Poir —Utah.

ArexariA Fespreri, Gray (PL Fendl p. 13)—South Park, Colo-
rado (349), and near Cosino Caves, Arizona, in pine woods. Loew, col-
lector.

Arexaria Fenprerl, Gray, var. susconGesta, Watson.—T'win Lakes,
Colorado, 11,000 feet altitude (868); Utah.

ARENARIA VERNA, L.—Mosquito Pass, Colorado. (345.)

Var. nirra, Fenzl—More densely caspitose than the typical 4. verna;
leaves broader, rougher, and obtuse: flowering stems shorter. South Park,
Colorado. (346.)

AreNaria (Avsig) BiFLors, Wahl—Under this I include all the
numbers 364, 343, 344, representing respectively the names A. arctica,
Stev., var. obtusa, A alpina, L, A Rossii, R Br, of the catalogues of the
Colorado collection Tt was by a clear inadvertency that the name A
alpina, L, was used at all, as it does not, so far as I can find, appear any-
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where as a species of Linnzus’s. I also include the same name in Porter’s
and Coulter's Flora of Colorado.

Cespitose, more or less woody at the base, forming either a compact
mass, or sometimes with the stems more lax and lengthened ; leaves some-
times obscurely three-nerved, narrowly linear, more or less roughened;
peduncles pubescent; petals longer than the obtuse sepals.

ARENARIA LATERIFLORA, L.—Twin Lakes, Colorado. (347.)

Saeva Lisver, Presl—Colorado. (341, 342)

Dryyaria* errusa, Gray (Pl Wright. 2, p. 19)—Annual, smooth;
root-leaves ovate, short-petioled, 2" in diameter; lower internode 2’ long;
stem-leaves linear-setaceous, 4-8” long; dichotomously branched above;
pedicels very slightly glandular pubescent, twice as long as the flower;
sepals obtuse, with scarious margins; petals quite narrow, deeply two-lobed,
and a little longer than the sepals. The whole plant is hardly three inches
high. (619.) Sanoita Valley, Arizona, at 6,500 feet altitude. Found,
0 far as I have seen, only among the oak trees and on a gravelly soil.

PORTULACACEZ.
eRACEA, L. ? 3—The i from Colorado (989) are

all too old to determine with certainty.

PorruracA LaNCEOLATA, Engelm.?—Arizona. Poor specimens. Chi-
ricahua, Southern Arizona, growing on dry sandstone rocks. (521.)

TaLiNuM AURANTIACUM, Engelm—Herbaceous, with a woody base,
1-2° high, erect or sometimes branching from the base, glabrous or with
a few spreading hairs; leaves lanceolate, thickish, sessile, 1-2' long;
peduncles with two small bracts, 4-5" long, articulated above the base;
flowers orange-colored, single in the axils, somewhat reflexed in fruit;
sepals 4-5" long; petals somewhat longer; mature seeds black, elegantly
marked with strong circular lines, and with others less strong, but trans-
verse to them. (346.) Cottonwood, Ariz., in rocky places.

*Drvacans, Willd.—Sepals 5, herbaceous or with scarions margins. Petals 5, 2-6-cleft. Stamens
5, or fower by aborti Ovary L-celled, 5 ; styledcleft. Capsale
Svalved. Seeds romndish kidney-shaped, or laterally compressed, hilom lateral; embryo peripheral.
Diffuse or rarely ercct herbs, ranchiog dichotomously. Leaves flaf, broad or parrow. Stipules small,

often fagacious. Flowers pedicellate, solitary in the forks, or often in terminal cymes or axillary snd
scattering —BENTHAK & HOOKER.
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TaLiNuM AURANTIACUM, Engelm., var. axoustissnruy, Gray.—Similar
to the above, except that the leaves are linear, the articulation of the
peduncle often nearer the axil, sepals approaching the orange color of the
corolla, and the plant usually lower, averaging 8'in height. (538.) Rocky
ledges at Chiricahua Agency, Arizona.

TaviNom patens, Willd.1—1-2° high, glaucous; leaves broadly lanceo-
late, thin, entire; flowers purple, in bud twice longer than the obtuse
sepals; inflorescence loose, panicled along the slender branches; seeds not
mature enough to certainly identify the specimen. (522.) Chiricahua
Agency, Arizona, on rocky ledges, along with T. aurantiacum var. angus-
tissimum.

CavLaNDRINIA* PYGMEA, Gray (Proc. Am. Acad. viii, p. 623). (Tali-
num pygmeeum, Gray.)—Colorado. (73.)

Cravronia arTica, Adams, var. MEGARMIZA, Gray.—High mountains
of Colorado; strictly alpine. The large root penetrates a foot or more
among the rocks. (74.)

Cravronia Caaxissonts, Esch. & Ledeb.—Seeds evenly and beautifully
roughened with minute scale-like markings. I find no allusion under
description of this species to the markings of the seed, nor have I any ripe
seed in other authentically determined specimens of the species, but in all
the other characteristics my plant is so like the broader-leaved form,
No. 84, of Hall and Harbour, that I cannot doubt the specific identity of
the two. (219.) Willow Spring, Ariz; altitude, 7,195 feet. Found
growing luxuriantly in spring water the temperature of which was 52°
Fahrenheit.

Crayroxta C. Michx., var s, Torr. (C. lanceolata,
Pursh.)—Nevada.

Lewisia repiviva, Pursh.—Nevada.

ELATINEZ.

Eratise Americans, Arn.—Twin Lakes, San Luis Valley, and Rio
Grande at Loma, Colo. (775, 776.)

* Cavanprevia, H. B. K—Diffors from Talirsm, Adans, cbiely in baviog persistent sopals aod
st liolate seeds.
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TAMARISCINEZ.

FouqQuIERA * sPLENDENS, Engelm—Shrub 5-15° high, spiny, with
clusters of leaflets in the axils of the spines (the larger primary leaves
being seldom seen); flowers in a strict or a thyrsoid panicle, bright scarlet,
1’ long. A most remarkable looking plant (standing usually out on an
open sun-exposed slope), with its strict, striated, almost leafless stem
crowned by a mass of beautiful scarlet flowers.

HYPERICINEZ.
Hryeericom Scourerl, Hook.—Utah, Arizona. (210, 384.)
MALVACEZ.

SaLces caNDDa, Gray.—Collected by Mr. Hance, but neither num-
ber nor locality given. Probably from New Mexico or Arizona.

SiDALCEA MALVZEFLORA, Gray—A somewhat variable and widely
diffused species. The Expedition has it from Colorado to Southern Arizona
and New Mexico and west to Southern California. (14.)

MaLvasTRUM coCCiNEUM, Gray.—Colorado, Arizona, New Mexico,
Utah. The var. dissectumy Gray, we have also from Utah and New
Mexico. So far as my specimens go, the variety seems to evince a marked
liking for the more dry and sandy regions

Mavvastrun Munroanum, Gray.—Not unlikely that this and Spheral-
cea Emoryi, Torr,, are the same, as according to Mr. Watson's showing the
two correspond in all respects, save that the latter usually has two seeds to
the carpel. It sometimes has but one, and then the distinction vanishes.
Mineral Hill, Nev.

Axopat HASTATA, Cav., var. DEPAUPERATA, Gray (PL. Wright. 2, p. 23).—

* Fouquiesa, H. B. K.—Sepals 5, free. Petals united into a tabe ; the lobes of the limb imbricated,
spreading. Stamens 10-15, bypogynous, exserted ; Slaments thickened at buse. Ovary imperfectly
ecelled; placenta about 6-ovuled ; styles 3, long, somewhat united. Seeds 3 to 6, oblovg, flattened,
sarroanded by a dense ringe of long white bairs of by & membranous wing—Shrubs orsmall trees, with
SRR I IR e e
entire leaves v the axils; flowers brilliant crimson, in termi kes or panicles.—Flora Cal. 1, p.79.

+ANODA, Cav.—Bracteoles none. Calyx -cleft. Stamiveal coteme aivided st the apex into mavy
L e R
liform, capitate, or truncate-stigmatose -z $ho apex. Matues cxrpele forming a broad serike vetal
Tt t cutumed 1 s g 3P m the axis, erostrate, disacpiments obliterated.—
Seed pendulous, or fized borizontally : n,.p.a ar smostbich hevbe with tho babié of Malra.  Loaveo
ontire, hastately 3-lobed, or rarely dissected. Flowers violet or yellow, pedunculate, axillary, or in &
fermitol racome —BENTHAM & HOOKER.
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Annual, stem erect, smoothish, or with a few scattering hairs; lower leaves
small, roundish, crenate ; stem-leaves long, petioled, thin, irregularly deeply
cleft or strongly halbert-shaped ; flowers axillary, sky-blue, 3~ in diam-
eter (apparently resembling 4. parvifiora, Cav.). Calyx-lobes twice as long
as the tube and distinetly bristly hirsute. Much against my will, I am
obliged to retain this still as a variety, there being, so far as I can dis-
cover, little deviation from the typical form save in the size of the flowers.
Camp Crittenden, Southern Arizona, at 5,200 feet altitude. (666.)

Var. parvIFLORA, Gray.—A low annual, 3-6' high, with a few ovate,
crenate leaves on long petioles, was collected by Dr. Loew at some locality
in Arizona. (165 a.)

Sipa rEDEREACEA, Torr. (in Pl Fendl. p.23).—Loew. New Mexico, Utah.

Sioa Lepivota, Gray (Pl Wright. 1, p. 18).—A much-branching,
prostrate species, from a descending root; leaves petioled, triangular-
cordate or somewhat hastato (quite variable), at first densely covered with
a stellate pubescence below and scurfy above; peduncles axillary, bearing a
single purple flower 8” in diameter. Carpels with a short, obtuse beak.
Deer Spring, Ariz., 6,000 feet altitude. (188.)

Stoa Fruroryus, Moric, var.—Stems thin, wire-like, procumbent or
ascending, with long white hairs scattered along the stem and on the calyx;
petioles 871" long ; leaves 6-12" long, lanceolate to oval, usually crenately
serrate and more or less densely covered on either side with a short, stellate
pubescence;; calyx angular, lobes acuminate, nearly as long as the yellow
petals; carpels moderately beaked. (665.) Sanoita Valley, Arizona.
From Camp Bowie, I have a form which is much more hairy, has leaves larger
in all respects, and almost beakless carpels. (470.) T have a full suite of
specimens, and am unable to connect these forms. Hence, I believe they
will, as we know them better, be regarded as distinct.

SPHERALCEA ACERIFOLI, Nutt.—*Minutely roughish-tomentose, with
a stellate pubescence; leaves 5-lobed, somewhat cordate; the lobes acute,
toothed, unequally serrate; peduncl d, terminal; carpels 12-14,
pointless—Stem much branched. Leaves 2-2} long, and about the same
in width: petioles about } of the length of the lamina. Flowers 3-4
together at the summit of the branches. Bracteoles linear-lanceolate.
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Calyx cleft to the middle, segments broadly ovate, acute. Corolla an inch
in diameter; purple (in dried specimens). Carpels pilose, dehiscing on the
back from the summit to the base.”—(T. & G.) Utah.

SeuzraLceA FeNpLERI, Gray.—San Francisco Mountains, Arizona and
Utah. Taller, more branching, with larger leaves, and beaked carpels.
New Mexico.—Forming a transition in some of its forms into the next.
8. incana var. dissecta, Gray, now comes here.

SPILERALCEA ANGUSTIFOLIA, Spach, “var. foliis lanceolatis, inferioribus
nunc hastato-sub-trilobatis,” Gray.—Sanoita Valley, Arizona. (634.) The
plant is erect, somewhat branching at the top; flowers arranged in con-
tracted racemose panicles on the ends of the branches; leaves with the
characteristic, eroded margins. A showy plant. My specimens were found
growing in dry lava soil. (Those of Wright came from alluvial soil.)

SeuzraLces Emoryr, Torr. (P Wright. 1, p. 21).—Nevada and
New Mexico. In Benth. and Hook. Genera Plantarum, we find Malvas-
trum and Spheralcea in different sub tribes and separated by eleven inter-
polated genera, yet considering the habit of Spheralcea incana, var. dissecta,
and the resemblance between S. Emoryi and Malvastrum Munroanum,
coupled with the broader generalization of Bentham and Hooker under
head of Spheralcea, as to the resemblance in habit, it may well be doubted
a8 to whether the genera should not (in part at Jeast) be thrown together.
Colorado, New Mexico.

Hisiscus peNupatus, Benth. (Bot. Voy. Sulph. p. 7, tab. 8). (8. involu-
cellatus, Gray, Pl. Wright. 1, p. 22.)—One or two feet high, with a few
long, thin branches; leaves distant, 1-2' long, §—}' wide, obtuse, irregularly
crenate serrate, petioles 3-6 long  petals light purple, 810" long; bracts
of the involucel setaceous, 9" long ; entire plant, except the flower, densely
covered with a stellate pubescence. (562.) Cienega, Ariz. (near Tucson).

THURBERIA* THESPESIOIDES, Gray (PL Nov. Thurb. p. 308).—Perennial,

* Tuvkseaia, Gray (PL Nov. Thurb. 308)—Bracteoles 3, cordate. Calyx truncate. Stamineal
colamn produced above [alniost to the apex) into many flaments. DRI RE Ty v
[6-8] in each cell ; ped at the apex. ] Capsule
Toculiodal, Svalved.” Seeds obovd, sngulas, minately woolly, without albomen; embryo conduplicatn,
cotyledons folinceons, covered with black spots, much folded, almost includiog the inferior radical.—Tall,
smooth herbs. Leaves entire or 3-parted. Flowers white or rose colored, solitary on axillary or terminal
peduncles.—GRAY in Brxmnam & Hooxen, Gen. Pl 1, p. 209, For a much more fall description, see
Gray, P1. Thurb. 1. c., and for a good Sgure of this, the only species of the genus, see Bot. Mex. Boand. pl. 6.
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herbaceous, much branched, 5° high; stem smooth; stipules falling away
very early ; leaves deeply 3-parted, with the divisions lanceolate, tapering
into along point; bracts three times as long as the truncate eyathiform calyx ;
petals very delicate rose color, 1’ long, obovate, woolly at the base on mar-
gins; style longer than the stamineal column. Young branches, petioles,
leaves, and flowers sprinkled abundantly with black dots. (698.)° Sanoita.
Valley, Southern Arizona.*
STERCULIACEZ.+

AveNiat pusita, L., var. ramis erectis, foliis superioribus lanceolatis,
Gray (Pl Wright. 1, p. 24).—Perennial, with many thin, wiry stems from
the thick, woody root; lower leaves ovate and somewhat irregularly serrate,
upper ones irregularly serrate, twice as long, and lanceolate; flowers small,
on reflexed, filiform pedicels, which are 2~4” long; capsule tuberculated
and hairy. I would call attention to the fact observed by Dr. Gray (Pl
Wright. 2, p. 24), that the anthers are trilocular. Judging from the state-
ment in Bentham and Hooker, Gen. Plant. vol. 1, p. 225, this would also
appear to be the usual rule in the genus. My specimens (569) from South-
ern Arizona correspond exactly with those obtained by Dr. Thurber at Van
Horn's Wells, in what was then Sonora.

LINEZE.

Livum riciovs, Pursh, var. puberulum, Gray (Pl Wright. 1, p. 25).—
Low, 2'~4' high, annual, branching from near the base; stems decidedly
puberulent, leaves less so; leaves slightly imbricated, 3-6" wide, lower
obtuse, upper slightly mucronate; vein inconspicuous; pedicel very slightly
thickened at the top (not, however, forming a cupule); sepals acute,
mucronate, glandular hispid on the margin; central vein prominent, and on
outer (sepals) the lateral ones inconspicuous, a little longer (3-4" long)
than the mature capsule (sepals about equal in length to the nearly undi-

* Sen Bentham and Tooker, Gen. Pl. 1, p. 2.
18TERCULIACES differ from MALVACE by baving 2-celled anthers, and from TILIACKS by the
stamens, when definito in number, being alternato with the sepals, i. e, opposite to the petals, or when

Indefinita, united more or less at tho base into a column.
TR Lt Tavolued soue,  Calrx Gpacted. Potls on log capllary dlws, cousivent

over the stigma. 5, alteruati their flaments uited into a pedi-
cellato cup. - Stylo .u,,h Stigme &-angled. annk 5-lobed, 5-celled, localicidally 5-valved, the cells
ith

-..,rlnnursoan ey
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vided style) ; filaments from an ovoid lar base, false partitions entire,

membranous; stipular glands evident, (as they are in my specimens of the
following species). My specimens are very slightly glaucous. (15.) Gravel
hills back of Santa Fé, N. Mex., at 7,050 feet altitude.

Lixus Berranoierr, Hook.—Erect, annual, stem distinetly striated,
slightly puberulent; lower leaves obtuse, upper slightly mucronate, longer
on the average than in the preceding species, which it so closely resembles
that I know of no way of distinguishing them, save by the character of the
false dissepiments (as indicated by Dr. Engelmann in P Wright. 1, pp. 25

and 26), which, in L. Berlandieri, are membranous in the upper and inner
half. Under head of L. Berlandieri, Dr. Engelmann alludes to a small form
collected by Wright on the San Pedro River, which is apparently kept apart
from L. rigidum, var. puberulum (collected on the Cimarron), only by the
character of the false partition in the ovary, which is decidedly that of L.
Berlandieri. T have the precise form (from Santa F¢) he alludes to (so
far as can be determined from description), and have, from its partitions
and ovate-triangular-based filaments, been obliged to put it under L rigi-
dum, var. puberulum. Single specimens found by Dr. Loew at Rancheiro
Springs, Arizona.

Lizum perense, L—Widely diffused over Nevada, Utah, Colorado,
Arizona, and New Mexico, where it has been obtained by the Expedition ;
extending, besides, from the Arctic Ocean to Mexico and west to the Pacific.

MALPIGHIACEZE.*
Aspicarpat rongipes, Gray (Pl Wright. 1, p. 37).—Stems several,

* MALFIGUIACKE.— Calyx 5-merous, persistent, segments usually biglandular. Petals 5, usually
unguiculate, isostemonoas, or diplostemonous, inserted either on the receptacio or on a hypogynous or
perigynous disk. Stamens inserted with the petals, usually monodelphous, when several are antherless.

ary composed of 3 or 2 carpels, conuate, or distinct at the top, of 3 or 2, 1-ovuled cells, ovule nearly
eetioiropelR R T g S Sreobel Tibeso el amabosl ool otk Miote &
Decaisxe (English edition).

+Aseicanpa, Lagas.—Flowers dimorphous. Normal ones:—Calyx 5-parted, with 10 glands.
‘Petals clawed, fimbriate-ciliate. Stamens 5, 2 perfect, 3 without anthers ot the middle one of them with
a perfect antber, and the lateral ones with imperfect anthers. Ovaries 3, cobnate to the axis, style
central,apex obliquely traucate. Fruit! [ ) Abnormal withoat
glands. Petals none. Asthers single and rudimentary. Ovaries 3, withoat styles. Nut sclitary, either
crestless, o with 1-3 slightly prominent dorsel crest; ularly pyramidal 3-angled. Seed compressed,
subreniform, testa memLranous, cotyledons obovate, flattish, curved.—Sleuder, cret, brauching shrabs,
with the branchlets frequently covered with appressed bairs, Leavos opposite, entire, frequently silky,
sipulen inconmpicuons. Normal fowers mostly umbelled, terminal or sxilasy, rany salitay, yellow ;

illary, solitary, very small
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from a woody root, very slender and wiry, decumbent, somewhat hairy
(with the characteristic hairs of the order); leaves on short but distinct
petioles, slightly cordate at base, ovate-oblong, very slightly mucronate,
pale and veiny beneath, 9-18” long. Normal flowers with 10 large glands
on the base of the calyx-lobes; petals clawed, glandular fimbriate above ;
stamens monodelphous at base only, perfect anthers 3, imperfect (on fila-
ments about the same length) 2; “fruit of a single carpel, of nearly the same
form as in A. Hartwegiana, but more even, with rounded and only slightly
margined sides” (Gray); three or four together terminating filiform pedicels
on foliaceous or bracted peduncles, or on slender pedicels from the axils of
the leaves. Abnormal flowers on slender peduncles, which are terminated
by a pair of bracts 4” long and half as wide, from between which the
short pedicel and its flower arise. (627.) Sanoita Valley, Southern Arizona.
ZYGOPHYLLACE B>

TrisuLust (KaLLsTramiA) Maxmius, L.—Leaves longer than the pedi-
cels; leaflets, 3-4 pairs, oval, hairy on the lower surface; carpels 10, slightly
gibbous below, tuberculate; style 5"
an acute apex, § as long as the petals. San Carlos, Aviz. (777.)

Trisurus (K MIA) Benth.& Hook. (K
grandiflora, Torr. in Pl Wright. 1, p. 26.)—Stem clothed with long, brown,
spreading hairs; leaves shorter than the older peduncles, leaflets 4-5 pairs,
oblong, slightly falcate; sepals lanceolate-linear, with long, d tips;
petals nearly or quite as long as the sepals ; carpels less tuberculated on the

long; sepals lanceolate, tapering into

* ZYGOPIYLLACK E.—* Calyx 4-to 5-merocs, generally imbricate. Petals bypogynons, ususlly im-
bricate. Stamens nsually double the number of the petals, bypogyuous; flaments nsually with a scalo
ioside. Ovary Fruit a loculicidal capsale, septicidally dividing into cocei. Embryo

i losed in cartil Ibomen.—Scentless plante. ite, pinnate, stipu-
late'—Lz MaouT & DECAISNE (English edition).
leciduous, o persistent, imbricated. Petals 5, fugacious, spreading,
of the disk, 5 0pposite to the petals
exterior and usnally somewhat looger than the others, 5 alternate with » gland outsido of the base, fla-
ments filiform and naked. Ovary sessle, with appressed baits, 5-12-lobed. 5-12-celled, the cells oppo-
site the petals frequently 3-5-locellate by transverse partitions; style short, pyramidal or filiform ;
stiguins 5-12; ovales 1-5 im each cell, superposed. Fruit 5-angled, indebiscent.  Seeds obliquely pondn-
10us, 00o in each cell or cellole, tests membranous ; embryo exalbuminous, cotyledons oval, radicle
cy, and with prostrate branches. Leaves stipulate uppo-
sometimes alternate by abortion of one, abruptly pinvate. Flowers solitary, pseudo-sxillary,
pedunculate, white o yellow.—BExTHAM & HOOKER.
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back than in the preceding species, with which it contrasts by its larger
flowers, more hispid stem, and more and narrower leaflets. Camp Grant,
Ariz. (442)

Larres Mexicana, Moric. (L. glutinosa, Engelm.)—(321.) Valley of
the Gila, Arizona. (Tab. iii, Torrey, in Emory’s Report.) This shrub is
especially common on the hills bordering the Gila; also on the sandy wastes
adjacent to Tueson and Camp Lowell in Arizona, even imparting its strong
odor to the air.

GERANTACEZE.

Geraxtom RicHarpsontr, Fisch. & Mey.—Very closely allied to G.
maculatum, L. ; differing only in being more smooth, styles hairy and less
connate, filaments pilose instead of ciliate, and seeds more delicately retic-
ulated. (408.) Mount Graham, Arizona, at 9,200 feet altitude. Also a
‘more white-flowered and more pilose form (234) from Willow Spring, Ariz.,
at 7,195 feet altitude. Nevada and Utah ; Colorado (758).

Gerantom Fresontir, Torr. (Pl Fendl. p. 26)—Much branched,
6/'~-2° high, pubescent or glabrous ; upper stem-leaves 3-5-cleft, truncate at
base, lower broadly cordate; root-leaves 7-cleft; peduncles 1-2' long;
pedicels in pairs, 1-1}' long; sepals oval, with a short, thick awn ; fruiting
pedicels sometimes divaricate, or deflexed ; petals obovate, varying from
light to deep purple, 1’ in diameter, villose on the veins; filaments at
base pilose-ciliate; styles united below; seeds somewhat reticulated.
Plant forms branching, luxuriant tufts. Ilard to limit by a description, yet
usually readily recognized. Sanoita Valley, Arizona. No. 279, from Rocky
Canon, Arizona, I had doubtfully assigned here Mr. Watson assures me,
that, though usually placed under G. caspitosum, it is really G. Eremontii.
It has the stamens of caspifosum, and is besides quite smooth.

GERANIUM CcZEsPITOSUM, James.—Perennial, 4'~1° high; stems branch-
ing from the base ; these, with the petioles and pedicels, retrorsely pilose or
pubescent ; peduncles several times longer than the 1-2 long pedicels;
flowers about an inch in diameter, deep purple. Readily distinguished from
the preceding species by its stamens, which are almost as long as the
petals, and during flowering are outwardly recurved. Santa Fé. (21
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Some forms resemble G. Fremontii closely, South Park, Colorado,
(159), Utah.

Eroprvm cicurarioy, L. Her—Santa Fé, N. Mex. (36 a.)

OxaLis vioLaces, L—Mount Graham, Arizona, at an altitude of 9,250
feet. (437)

RUTACEZ.

Canoria* HoLocaNTHA, Torr. (in Pacific R. R. Rep. iv, 68). Benth.
a.nd Hook 1, G!ﬁ —A much branched, leafless tree, 20° high and trunk 1°
in d hl Towisk , delicately striate; sparingly dotted
with very minute brown scales, which repmsent reduced leaves; flowers
white or yellowish white; pedicels articulated ; bracts small and scale-like ;
minute cil-glands sparingly seen on the bracts, sepals, and petals. Gila Val-
ley, Arizona. (323.) Prate Lt

From Camp Bowie, Arizona, I have (499) a PreLEs, probably ancus-
TIFOLIA, Benth.

CELASTRINEZ.

Pacuysriva Myrsinires, Raf.—Utah, 5,000 to 7,000 feet altitude. Quite
recently, the indefatigable Mr. Canby has brought to light a second species
of this genus (P. Canbyi, Gray), in Giles County, Virginia. “While the
original P. Myrsinites occurs plentifully in most wooded districts from the

* CaNoria, Torr.—“Flowers hermapbrodite. Calyx small, 5-lobed, persistent; the broad lobes
imbricated in stivation. Petals 5, bypogyuous, obloug, very obtuse, at base with a broad iusertion, im-
bricated in wstivation, with a rather promivent midrib iuside, deciduous. Stamens G, bypogynoos,
oppesitstathe calyx lobes : flaments subulate, somewbat shorta that the petaly

the acute apex. i o]
EE Inwnrdl] lnnnlndln-lly dehiscent. Dried pollen becomes 3-horned wheu woistened. Disk
o i thn o B nled U ikl o Length homgnt
e small, slightly sm.a oo o the ovary opposite o the petals. Ov.
{rvquently ¢ snbitstmataly Tbacto 1o o oeio . fhe Famse el Cophl mw
rior.  Capeule ovate-fusiform, somewhat woody, covered with a delicate, somewhat flesby epicarp,
S-celled, 10-valved at the apex (at first septicidal aud later localicidal), terminated by 10 split portions
of the persisting style; columella none. Seeds 1-2, filliug the cell, ascending, subovate, fattened; testa
subcoriaceous, thickly papillulose, produced below iuto a brosd membranous wing somewhat longer
thaa the pucleas. Embryo straight, ia a thin layer of feshy albumen ; cotyledous oval, flat; the short-
ish radicle inforior.” My own specimens showing ouly the flowers and immatare frait, I bave been
olliged to quote the above from Dr. Gray's complete description, recently published in Proc. Amer. Acad.
i, pp. 159-160.

4 Branch ; natural size. Fig. 1. A crosssection of a flower. ~Fig. 2. Au open flower. Fig.3. A
Tongitudinal section of flower. Fig. 4. Au iuside view of stamen. Fig. 5. Au outside view of stamen.
Fig. 6. The youug fruit; petals fallen and flaments remainiog. Fig.7. A vertical section through &
young ovary. Fig.6. A youngovale. Fig.9. A vertical scction of matare frait. Fig. 10. A cross section
of fruit. Fig. 11. A seed. Fig.12. A diagonal section of a seed. All except the brauch maguified about
five diameters.

6 Bor
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Rocky Mountains to the Pacific, in Northern California and Washington
Territory, this is only known at one station in the Alleghany Mountains,
and makes an addition to the list of those few genera (such as Boykinia
and Calycanthus), which are divided between Eastern and Western North
America.”—(GRay, Proc. Am. Acad. vifi, pp. 623-624.)

RHAMNEZ.

Gray, var. Gray.—A much branched
shrub, 4-5° high; younger branches covered with a light gray powdery
substance, which is readily scraped away, leaving the green epidermis
exposed beneath; leaves oval, obtuse, pubescent (especially beneath); peti-
oles 2-4” long; spiny branches j-1' long, thick, terminating abruptly in
a point. More or less leafy; flowers greenish. Valley of the Gila, Ari-
z0ma, at 3,080 feet altitude. (331.)

Karwinskia + Homsororians, Zuce. (Gray, Pl Wright. 1, p. 32).—
Shrub from 2-12° high, leaves oval and beautifully penninerved [Flow-
ers not seen.] Drupe ovoid, 4-5" long, pointed with the remains of the
style, cup or disk-like calyx terminating the pedicel after the drupe has
fallen. Plant appears to vary much in the shape of the leaves and in the
number of flowers in the axillary clusters. Arizona.

Ruamnus croces, Nutt. (T. & G. Fl. N. Am.)—“Low, branches

Ry Lo LS Cl S s S st Al
carinate within, Petals 5 (rarely 0), booded, deflexed. Di "3 flat, 5-angled, margin freo s
5, incloded o longer than the petals, filaments subnlate. Ovary immersed in the disk and ot o
coulaent with it, 2-, rarely 3-, most rarely d-celled; styles 2-3, conical, freo or connate, divergent,
stigmas small, papillose. Drupe fleshy, glubose or oblong, putamen woody or bony, 1-3-colled,
lod. Seods plano-conves, testa thin, fragile, and smooth, albumen little or none; cotyledons thick ;
radicla short.—Shrabs or trees deoumbent, or with many small brauches, often with strong, hooked
spines._ Leaves sub-diatichous,aternase, ptiolate, orlassous entire or crenate, S-S nerved. Stipules
Doth spinescent o one caducous, hooked or straight,

greenish. Froit often ediblo.—BENTRAM & HOOKE!
Secloft, tube hemispherical or tarbinato, acate lobes 3-angled, keoled
or with the keel produced within and above into a spur. Petals 5, short-clawed and booded. ~Stamens
Tonger than the potals, flaments subulate. Disk lining the tube of the calyx, delicate limb free. Ovary
sab-globose, lnmersed . freo, 3-3celled, septa parting in the widdle, often attenuated (o
ovary) into s trsngalar style, with the apex 2-3-lobed, stigmas L 2 i each cell,
Dru 1o, surronded
ooy by the calyx, putamen 1-2.celled, each coll 1-secded. Seeds slut, obovate, testa membranous,
dark-verracoss, raphe elovated, albumen in » thin fleshy stratum adberent to the testa; cotyledons oval,
fleahy; radiclo very short.—Small troes and shrabs. Leaves sub-opposite, petiolate, obloog, cntire,
penninerved, pellacidly panctulate. Stipules membranous, deciduous, Flowers axillar, racewose or

et Cyus facbalape—BmrTiAs & Hooks,
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spinescent; leaves thick, evergreen, obovate, §' long; petiole 1-2” long,
glandularly denticulate; flowers dicecious, apetalous, styles distinct above.
A thorny shrub with yellow wood, imparting its color to water.” Arizona.
T have not seen the plant.

CeaNotaUS FeNpLERI, Gray.—Shrub, with stiff, and often spine-tipped,
gray branches; leaves thickish, tomentose pubescent beneath, smoother on
upper surface, lanceolate to oval, 5-12" long, usually cuneate at base,
petioles 1-3” long; small white flowers in paniculate racemes terminating
the branches. New Mexico (143). Camp Apache, Ariz. (257), at 4,900
foet.

AMPELIDE ZE.

Vitis zstivaLis, Michx., var. —¢“ Resembling 2 common Texan and
New Mexican form; perhaps V. Arizonica, Engelm. Arizona”—S.
‘WaTtson.

Axperopsis QuiNQueroLis, Michx. (Vitis, Bentham & Hooker, Gen.
Plant.)—New Mexico. (110.)

SAPINDACEZ.

SariNpus* maraiNaTus, Willd.—Tree 10-30° high; leaves 4-8' long,
leaflets thickish, shining, plainly penninerved, lanceolate, tapering into a
long point, inequilateral, somewhat falcate ; flowers in compound terminal
and axillary panicles; fruit globose, 6" in diameter. Arizona, in the dryer
portions. (301,) “Soapberry.”

Ackr aLarUM, Torr.—Mountain streams of Colorado. The name 4.
tripartitum, Nutt., would have been much more appropriate. (1.)

Acrr GRANDIDENTATUM, Nutt.—(303.) Ash Creek, Arizona, at 4,684
feet altitude. Utah.

* Barixpus, Linn.—Flowers polygamons, regular. Sepals 4-5, 2.ucricd, imbricated. Potals 4-5,
naked or with 12 glabrous or villoas scales within, produced into a claw above. Disk complote,

annolar or clovated. Stamens 8-10 (rarely 4-7 or wore), flaments free, frequently pilose ; anthers
versatile. Ovary entire or n—umﬂ. 2-4-celled; stylo torminal, otigma 2—4-lobed ; peae solitary in

each cell, Frait

o, which are ablong of globose 40d indebiecent. Seeds uanall globose,deattute o an aril tsta
thick, radicle sh

Yoo es alternate, without stipales, simiple, 1-foliate, or .z.m,,u, pinnate, with the leaflots ...u..,u m],

eerrau Racomea o panicles either terminal or axillary. Fruit dry or bacsate.—~BENTHAM & HOOKER.
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NEeGUNDO ACEROIDES, Mcench.—Santa Fé, N. Mex., along water-courses
at 7,044 feet altitude. (20.) Arizona and Utah.

ANACARDIACEZE.

Ravs virens, Lindh. (PL Lindh. 2, p. 159).—Shrub, 4-6° high, with
bark much resembling Kalmia latifolia ; leaflets (in my specimens) 3-5,
rigidly coriaceous, inzquilateral (terminal one largest), entire and under
surface thickly sprinkled with black dots; sepals and subtending bracts
tinged with red, petals white, flowers in a thyrsoid panicle, which is shorter
than the leaves; ‘“drupe red, hairy, putamen lenticular and smooth.” Rocky
-ledges on east side of Santa Rita Mountain, Arizona, at 5,700 feet altitude.
(645.) Resembling in all respects the specimens obtained by the Mexican
Boundary Survey, save that in the Boundary specimens there are 7-9
leaflets.

Ruus arasra, L—Chiricahua Agency, Arizona, at an altitude of 5,310
feet. (533.) Utah.

Ruus AROMATICA, Ait., var. TRILOBATA, Gray. (Rhus trilobata, Nutt.)—
(203.) Willow Spring, Ariz. Utah.

Ruvs 1NTEGRIFOLIA, Benth, & Hook. (Styphonia, Nutt)—A small,
much branching tree, with oval, obtuse, entire leaves, which are 1’ or more
long, petioles 4 long; sepals and petals reddish; hairy drupes the size of
apea. Arizona. I have not seen specimens.

Ruus ToxicopenproN, L.—Willow Spring, Ariz., at 7,195 feet alti-
tude. (264

LEGUMINOSZ.
BY SERENO WATSON.

SusompER I PAPILIONACEZ. Flowers irregular, perfect. Perigynous disk lining
the bottom of the campanulate or tubular 5-cleft or toothed calyx and bear-
ing the petals and stamens. Petals 5 (rarely fewer), imbricated, the upper
one larger and exterior. Stamens 10 (rarely 5), diadelphous (9 and 1), or
monadelphous, or rarely distinet. Seeds without albumen. Radicle inflexed.
Leaves simple or simply compound.

L. Stamens distinct.

* Leaves digitately 3-foliolate; stipules conspicuous : pod flat, 2-valved.
THERMOPSIS. Perennial herb. Flowers yellow, racemose. Pod linear,
straight, several-seeded.
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** Leaves unequally piunate; stipules small or none: pod turgid, mostly indehiscent
fow-scede
SoPHORA. Perennial herb. Flowers white, racemose. Pod terete, monili-
form, few-seeds
AxORPHA. Shrub, glandalardotted. Flowers purple, racemose; wings and
keel wanting: stamens monadelphous at base. Pod 1-2seeded.
P I icate: petals none. Pod 1-seeded.

L Stamens mmddphmu or diadelphous.

* Anthersof two forms: stamens monadelphous: leaves digitate, of 3 or more entire
leaflets: pods dehiscent. Herbs or shrubby, not glandular-dotted nor
climbing.

CROTALARIA. Calyx 5lobed. Pod inflated. Leaflets 3.

Lupvus. Oalyx 2lipped. Pod flattened. - Leaflets 5 or more.

** Aothers mostly uniform. Not climbiog.

+Leaflets 3 (rarely digitately 5 or 7), toothed : stamens diadelphous: pods small
and mostly incladed in the calyx (strongly coiled in Melilotus).

MEDIOAGO. Flowers in long axillary racemes or spikes; petals free, decido
ous. Style filiform. Pod small, wrinkled.

MELILoTUS. Flowers as in Medicago. Style subalate.

TrivoLtvM. Flowers capitate ; petals persistent, united with the Slaments.

H Lesren pincaly sty ol (1B SRR M)
leaflets entire: pod not articalated.

S inomasabutab lla e il ey fsmyweacy tyeriahglod tttamenattiaclphocs
herbage not glandular-punctate.

HosAckia. Herbaceous or shrabby. Petals gellow ot llowish, turing
brownish ; claw of the standard remote from the

§i Flowers spicate or racemose: stamens dlxdelphouu' herbs not glandalar-
punctato (except in Glyeyrrkiza): pod dehisce

TePHROSIA. Peduncles terminal. Standard lmry, Pod flat, 1-celled.

INDIGOFERA.  Peduncles axillary. Standard hairy. Pod linear, terete,
2Zeelled. Conective of the anthers gland-tipped.

ASTRAGALUS. Peduncles axillary. Standard naked ; beak of the keel not
erect or recarved. Pod often bladdery or turgid, 1-celled, or more or less
2-celled by the intrusion of the dorsal suture.

OxvTROPIS. Like Astragalus, but the keel with an erect or recnrved beak,
and pod partially 2-celled by intrasion of ouly the ventral sutare.

GLyoYRRmZA. Like Astragalus, but anthers conflaently 1.celled, pod armed
with prickles and 1-celled, and leaves more or less glandalar and panc-
tate.

141 Flowers spicate or racemose: stamens mostly monadelpbous or distinct:
pods indebiscent, small and few seeded. Herbs or shrabs, mostly glanda-
lar punctate.
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PsoRALEA. Perennial herbs, with 3-foliolate leaves and axillary spikes.
Stamens monadelphous or somewhat diadelphous. Pod 1-seeded.

AMORPHA. Shrubs, with pinnate leaves and terminal racemes. Wings and
keel wanting. Stamens united only at base. Pod 1-2-seeded.

PETALOSTEMON. Herbs, with pinnate leaves and terminal spikes. Stamens
5, monadelphous, bearing 4 of the petals on the tube. Pod 1-seeded.

PARRYELLA. Shrubby, with pinnate leaves and terminal spikes. Stamens
10, distinet. Petals uone. Pod 1-seeded.

DALEA. Shrabs or herbs, with pinnate leaves and terminal spikes or heads.
Stamens 10, monadelphous, the petals jointed to the tube, Pod 1-2-seeded.

t11 Leaves pinnately 3-many-foliolate (digitately 2-4-1 follolstc in Zornia) ; leaflets

entire: pod Ljointed, the joints i 1-seeded.

Herbs.
HEDYSARUM. Leaflets several, stipellate; stipules scarious. Stamens dia-
delphous. Perennial, with axillary racemes.
ZomNIA. Leaflets 2; stipules herbaceous. Stamens monadelphous. Flowers
spicate, each solitary aud sessile between & pair of conspicuous bracts.
Annual.
DesMoprvy. Leaflets 3; stipules dry and striate. Stamens usually mona-
delphous. Racemes simple or panicled.

#*¢ Anthers uniform. Herbs, climbing by tendrils or twining, sometimes prostrate:
stamens diadelphous : pod flat,2-valved: racemes axillary (or flowers axillary
in Cologania and Rhynchosia).

+Leaves abruptly pinnate, termioated by a tendril: seed-stalks broad at the
hilum,
Vicia. Stamen-tube oblique at the mouth. Style filiform, bairy around and
below the apex.
LATHYRUS. Stamen-tube nearly trancate. Style dorsally flattened, usaally
twisted half around, hairy on the inner side.
+1 Twining or prostrate herbs, with 3-foliolate leaves.
1 Flowers not yellow : seeds several.
CoLoGANIA. Calyx tubular. Style naked. Bracts persistent.
GALAOTIA. Calyx 4-cleft. Keel nearly straight. Stylonaked. Bracts minute
or caducous.

PrAsEOLUS. Calyx short. Keel strongly incarved and standard reflexed.
Style bearded. Bracts minute or caducor
11 Flowers yellow, axillary : seeds 1 or 2.

REYNCHOSIA. Flowers small. Stylo naked. Leaves often resinous.dotted.
SusompER II. CESALPINEE. Flowers more or loss irregular, perfect. Perigy-
nous disk lining the base of the short calyx-tube. Petals 5, imbricated, the
upper one incloded. Stamens 10 or fewer, distinct. Seeds sometimes

albuminous. Radicle not inflexed.
* Leaves bipinuate ; leaflets small : authers 10, versatile, dehiscing longitudinally :

calyx alightly imbricate or valvate.
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HOFFMANSEGGIA. Low herbs or woody at base. Pod flat. Beeds without
albumen.

PARKINSONIA. Somewhat spinescent shrubs or trees. Pod more or less
torulose. Seeds albuminous.

** Leaves simply and abraptly pinnate: anthers 10 or fewer, fixed by the base,
opening by terminal pores : calyx imbricated.

Cassia. Herbs or woody at base. Pods rather thick or flat. Seeds albu-
minous.

SusoroEE IIL. MIMOSEZ. Flowers regular, small, iv spikes or heads, perfect or
polygamous. Calyx and corolla valvate, 4-G-toothed or divided. Perigy-
A e many or twice as mavy as the lobes of the
corolla, or numerous, bypogynous. Seeds mostly without albumen. Radicle
not inflexed. Leaves usually bipinnate.
* Stamens twice as many as the petals or just as many : pollen-grains numeroas.

PROSOPIS. Shrubs or trees, more or less spiny. Petals distinct or becoming
so. Flowers greenish, in heads or cylindrical spikes. Pod straight or
coiled, at length thick and pulpy within.

DesuanTHUS. Herbs, unarmed. Flowers purplish, in globose heads. Pod
flat and thin, not jointed, 2-valved.

Muvosa. Herbs or shrubs, armed with prickles. Flowers in heads or short
spikes. Valves of the pod separating from the persistent margins, entire
or joint

** Stamens numerous : pollen-masses 4 to 6 in each anther-cell.

Acacra. Shrabs or small trees, usually armed. Flowers capitate or spicate,
yellow. Stamens distinct. Pod flat, 2-valved.

CALLIANDRA. Herbaceous or sbrubby, nnarmed. Flowers capitate. Sta-
mens united at base into & tube, long-exserted, purple or white. Pod
debiscing elastically from the apex downward.

Tueryopsis* MoNTANA, Nutt. (Torr. & Gray, FL i, 300). (T. fabacea,
DC., var. montana, Gray.)—Somewhat silky-pubescent, at least on the
under surface of the leaves: leaflets oblong-obovate to narrowly oblong,
obtuse or acutish, smooth above, one to three inches long; stipules ovate
to lanceolate, exceeding the petioles: bracts oblong to linear-lanceolate :
pod linear, straight, erect, pubescent, two or three inches long and 10-12-
seeded, on a stipe shorter than the calyx-tube—On stream-banks in the
mountains, from Wyoming Territory to New Mexico and westward to
Oregon; Northern Nevada, 1871; Denver, Colo. (201).

B. Browa.Caly csmpacalate, aqually clftto the middle, o thetwouppertsoh

onited.  Standard broad, shorter than the straight wings, the sides reflexed. Stamens distinct; antbers
snibom.  Pod coiacsomy lisar to oblowg ioear, fatiemed, fow-naay sceded, mﬂ, sessile.—Stout
perennial berbe, foliolate

Sover Intgn, 300w, 1 UEAend fhgomtee, it poeident et hemer
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Sopmora* sericEa, Nutt. (Gren. i, 280).—Appressed silky-pubescent:
stems herbaceous, from a perennial running rootstock, erect, a foot high or
Tess, branching : leaflets six to ten pairs, oblong-obovate, obtuse or retuse,
glabrous above, two to six lines long; stipules linear or wanting: racemes
shortly peduncled, rather loose, short; bracts subulate, somewhat persistent,
about equalling the pedicels: calyx 5-toothed: petals white, four to six
lines long; the standard longer, recurved, and with a narrow claw: pods
pubescent, more or less stipitate, thin-coriaceous, scarcely dehiscent, 1-3-
seeded (about 6-ovuled), an inch or two long.—Colorado to New Mexico,
frequent; collected at Kit Carson and Apex, Colo. (238), and at McArthy’s
Ranch, N. Mex. (98).

CroraLaria LupvLiNa, DC. (Prodr. ii, 133)—Annual and finely
pubescent or glabrate: stem slender, erect or ascending, one-half to two
feet high, branching : leaves digitately 3-foliolate; leaflets cuneate-oblong,
obtuse, mucronulate, smooth above, a half to one and a half inches long,
exceeding the petioles; stipules setaceous: peduncles terminal and opposite
the leaves, loosely flowered: bracts minute: pedicels recurved: calyx
two lines long or less: petals three to six lines long, the keel with a
long straight beak: pod oblong, half an inch long—From New Mexico
and Arizona to Northern Mexico, and also in Cuba; collected by Roth-
rock, in Arizona, at Camp Grant (443), Chiricahua Agency (534),
and Camp Crittenden (684). Grisebach refers the species to C. pumila,
Ortega. ¥

Lupisus Srrereavest, Watson (Proc. Am. Acad. viii, 527).—Peren-
nial, herbaceous, slender, leafy and branching, about two feet high, more
or less silky-villous; pubescence of the racemes short and spreading:
leaflets 7 to 9, narrowly oblanceolate, usually glabrous ahove or nearly so,
equalling the petioles: raceme open, shortly peduncled: flowers rather
large, light blue, on slender pedicels: calyx broad, not spurred: standard
naked ; keel usually ciliate: pod 5-seeded—In the mountains from the
Southern Sierra Nevada to Southern Colorado and New Mexico; San

*BormoRa, Linn—Calyx campanalate, with sbort equal teeth. Petals nearly equal; standard
broad. Stamens distinot; anthers uniform. Pod thick o coriaceous, terete, stipf
constrioted between the several sub-globose seeds and usually necklace-like.—Trees, shrubs, or berbs,
‘with unequally pionate leaves and entire Jeaflets ; stipules small or none; flowers in terminal racemes.
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Francisco Mountains, 1871; Willow Spring, Ariz, Loew (1115); Rocky
Cation, Ariz, Rothrock (285). An apparently variable species of some-
what uncertain limits.

Lupiyus pARVIFLORUS, Nutt.—In the Sierra Nevada and northward to
the Columbia, and also in the Wahsatch Mountains, where it was collected
in 1871.

Lupinvs LaxFLorus, Dougl—From Washington Territory to Nevada
and Utah; in the Wahsatch, 1871.

LupiNus ARGENTEUS, Pursh.—Perennial, herbaceous, with short ap-
pressed silky pubescence, the numerous stems rather low, leafy, much
branched, often decumbent at base: leaflets 5 to 8, narrowly oblanceolate,
smooth above or nearly so, equalling the short petioles: racemes nearly
sessile, short: flowers small, blue or whitish, on slender, usually short
pedicels: calyx broad, somewhat gibbous: petals naked or nearly so: pods
3-5-seeded.—Oregon to Montana; at Mosquito Pass, Colo., Wolf (196).

Var. pecumsess, Watson, L. c. 532, rather stout, with denser racemes,
and var. ARGoPBYLLA, Watson, I ¢., more silky-pubescent, and nearly equally
50 on both sides of the leaves, the flowers larger, and the calyx decidedly
spurred, are both very common in the Rocky Mountains from Montana to
New Mexico. The first was collected near Gray’s Peak by Wolf (197,
202), at Rancheria Springs, Ariz., Loew (199), and at Sulphur Springs,
Southern Arizona, Rothrock (543), the latter specimens closely approach-
ing the typical form; var. arcopmyLLe at Santa Fé, N. Mex, Rothrock
(1, 59).

LupiNus HoLosERICEUS, Nutt—Much resembling the latter variety of
the last species, but more densely appressed white-silky throughout, the
standard hairy upon the back, and the keel ciliate—On the eastern side of
the Sierra Nevada from Oregon to Southern Nevada and Utah, where it
was collected in 1871.

Lupmvvs LevcorryLLus, Dougl—From Oregon to Utah and New
Mexico; collected in the Wahsatch in 1871.

Lupinus czspitosus, Nutt.—Perennial, dwarf, the stems very short and
cespitose: pubescence appressed-villous: leaflets 5-7, oblanceolate, several
times shorter than the petioles: racemes sessile, short, dense: bracts long,
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persistent: flowers small, purple, nearly sessile: standard narrow; keel
ciliate: pod very short, 3—4-seeded—From Wyoming to Colorado and
Utah; on Blue River, Colorado, Wolf (200).

Lurpisus pusiLLus, Pursh.—From the Upper Missouri to the Columbia
and southward through the interior; Denver, Wolf (198).

Luevus Kineri, Watson (Proc. Am. Acad. viii, 534). (L. Sileri,
‘Watson, same, x, 345.)—Resembling the last, but more slender and villous
with soft white hairs: racemes very short, few-flowered, on long slender

dunecles: pods and seeds smaller—Utah and Colorado; at Loma, on the
Rm Grande, Wolf (195).

Mepicaco sativa, Linn—Santa Fé, N. Mex., naturalized in the
Plaza, Rothrock (65). Known as “Alfalfa”.

MeLiLoTUS PARVIFLORA, Desf. “Sweet Clover.”—Camp Lowell, Ariz.,
Rothrock (710, 716).

MeLiLotus ALBa, Lam.—Collected in Utah, 1871.

TriFoLIuM MEGACEPHALUM, Nutt. (Gen. ii, 105).—Perennial, very
stout, rather low, somewhat villous: leaflets 5 to 7, obtuse, nearly an inch
long; stipules ovate-oblong: flowers lored, sessile in very large
naked terminal heads: calyx-teeth filiform, plumose: ovary smooth, 6-
ovuled—From Washington Territory to Northeastern California and Ne-
vada; Diamond Range, Northern Nevada, 1871.

TriroLivm LoNGpes, Nutt. (Torr. & Gray, Fl. i, 314).—Frequent from
the Rocky Mountains to the Pacific; Mogollon Mesa, Loew (179).

TrrroLtum NaNuM, Torrey (Ann. N. Y. Lye. i, 35, t. 3).—In the Rocky
Mountains and Wahsatch; South Park, at 13,000 feet altitude, Wolf
(175, 874).

TriroLium Pagreyvr, Gray (Am. Journ. Sci. 2d ser. xxxiii, 409).—In
the Rocky Mountains and Wahsatch; at Twin Lakes, in %uth Park, Wolf
(177, 184).

TriroLtum pasypHYLLUM, Torr. & Gray (F1 i, 315).—In the Rocky
Mountains and Wahsateh; on Gray’s Peak and in South Park, Wolf
(182, 183).

TriroLivyM INVOLUCRATUM, Willd—Annual, glabrous, the ascending
stems often a span high or more: leaflets usually oblanceolate, acute, &
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half to an inch long: flowers purple or rose-colored, half an inch long,
sessile in close heads, involucrate: involucre deeply lobed, the lobes laci-
niately and sharply toothed: calyx-teeth thin, long and narrow, entire:
ovules mostly 5 or 6.—Var. uETERODON, Watson (Proc. Am. Acad. viii, 130),
with usually larger heads and broader leaflets; some of the calyx-teeth
setaceously cleft—A very common species west of the Rocky Mountains,
ranging from British America to Mexico, the variety nearer the coast. The
typical form was collected in the valley of the Upper Arkansas, Colorado,
Wolf (176); at Santa F¢, N. Mex., Rothrock (63) ; in Western New Mexico,
Loew; at Zuni Village, N. Mex., Rothrock (172); at Willow Spring, Ariz.,
Rothrock (229). A form with the small involucre cleft nearly to the
base was found in Zuni River Cation (178), and on Mount Graham, Roth-
rock (432).

TRIFOLIUM MONANTHUM, Gray (Proc. Am. Acad. vi, 523).—Annual,
very slender, low and often dwarf, more or less villous : leaflets obcordate
to oblanceolate, mostly retuse : flowers 1 to 4, white or purplish, with a very
small 2-3-parted involucre, much longer than the calyx: calyx-teeth not
rigid, subulate, shortly acuminate.—In the mountains of Nevada, 1871.

Hosackia* puperuLs, Benth. (Pl Hartw. 305).—Perennial, herba-
ceous, usually a span high or more, canescently puberulent, slender: leaflets
3to 5 upona short rhachis, linear-oblanceolate, 6 to 9 Imes long; stipules
gland-like: ped ding the leaves, 1-5-fl d, with or without
& sossile 1-5-foliolate bract: flowers half an inch long, yellow: calyx-teeth
about equalling the tube: pod nearly straight, an inch long, pubescent,
many-seeded.—New Mexico to Arizona; Rancheria Springs, Loew (119),
and Sanoita Valley, Arizona, Rothrock (659).—H. rigida, Benth., is a form
with the rhachis of the leaves very short or wanting, and the leaflets
usually somewhat broader.

Hosackia WricaTi, Gray (Pl. Wright.ii, 42).—Like the last, but the
peduncles wanting, the flowers being solitary in the axils upon a short pedi-

“Hosickus, Dougl—Calyx testh neasy squal. Petals fon from the tamens, nestly aqualy
standard often remote from the

Stamens diadelphous; antbers aniorm. - Pod Tnear wmlnusd nmly terete, le-ulo, st sceded,
with partitions between the seeds.—Herbaceous or rarely woody, with pinnate 3-many-foliolate leaves;
atipales moatly minnte and glandlike ; flowers in axillary seesile or pedunculate umbels, yellow, oftan
ecoming brownish.
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cel, or rarely shortly pedunculate: leaflets mostly linear, palmate upon a
very short petiole or sessile—New Mexico and Arizona ; Willow Springs,
Loew (1114), and White Mountains, Arizona, Loew (1113), and Fort Win-
gate, N. Mex., Rothrock (162).

Hosackia Pursniana, Benth.—Annual, usually a foot high or more,
and more or less silky-villous: leaflets 1 to 5, ovate to narrowly lanceolate,
2 to 9 lines long; stipules gland-like: flowers small, yellow, on pedun-
cles exceeding the leaves, bracteate with a single leaflet: calyx-teeth linear,
much exceeding the tube, about equalling the corolla: pod linear, straight,
smooth, an inch long, 5-7-seeded—Frequent from the Mississippi to the
Pacific; Nevada, 1871, and Camp Grant, Ariz. (368).

TEPHROSIA LEIOCARPA, Gray (Pl Wright. ii, 36).—Perennial, erect,
rather stout, a foot high or more, with a fine, appressed, silky pubescence :
leaflets 6 to 10 pairs, linear-oblong, obtuse, mucronate, smooth above,
shortly petiolulate, about an inch long : peduncles terminal and axillary,
scarcely exceeding the leaves, rather few-flowered: calyx-lobes subulate, as
long as the tube; petals large, purple, 9 lines long: pods linear, straight,
glabrous, two inches long by three lines wide, sessile, about 10-seeded.—
Arizona, Sanoita Valley, Rothrock (685), near the original locality, where
only it had been collected by Mr. Wright—Very near 7. onobrychoides,
Nutt. Differing in its short peduncles and smooth pods.

Tepagosia Leveantaa, H. B. K. (Nov. Gen. vi, 460, t. 577).—Peren-
nial, erect or ascending, rather stout, about a foot high, appressed-pubescent
and 1 ilky-vill hroughout, the hairs upon the petioles
spreading: leaflets 5 to 12 pairs, oblong, rounded at cach end, mucronate, an
inch long : raceme terminal, short and shortly peduncled: flowers yellow, 6
or 7 lines long, exceeding the erect slender pedicels: calyx very villous, the
slender lower teeth longer than the tube: style pubescent: pods narrowly
lmear straight, spreading, densely rnsty pubescent with short spreading

Southern Arizona, app ly identical with the typical form of
Cemral Mexico; in Sanoita Valley, Rothrock (625).

TePHROSIA TENELLA, Gray (Pl Wright. ii, 36) —Annual, erect, very
slender, a span high or less, nearly glabrous: leaflets 1 to 3 pairs, thin,
linear, obtuse, mucronate, an inch long: flowers few, in an interrupted

rust;
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long-pedunculate raceme, purple, 3 lines long, on short pedicels, the lowest
often subtended by a leaf: calyx-teeth subulate, equalling the tube: pods
linear, straight, puberulent, an inch long, 4-6-seeded—Southern

Anzolm, in Sanoita Valley, Rothrock (632 in part).
Inpigorera® LEPTOSEPALA, Nutt. (Torr. & Gray, FLi, 298).—Annual,
b usually decumbent; stems a foot or two long: leaf-
Tets 3 or 4 pmrs, cuneate-oblong, obtuse, a half to an inch long, sometimes
smoother above: flowers nearly sessile, scattered in long-pedunculate
racemes exceeding the leaves: petals pale scarlet, 4 or 5 lines long, nearly
twice longer than the slender calyx-teeth: pods linear, terete, straight,
pubescent, reflexed, an inch long or more, 6-9-seeded—From Arizona and
New Mexico eastward to the Atlantic; in Arizona, 1871 or 1872, locality

not given.

AsTrAGALUS CARYOCARPUS, Ker.—From the Saskatchewan to Texas;
at Denver, Wolf (232).

AstracALus LENTIGINOSUS, Dougl. (Hook. FL i, 151), and var. Fre-
soxti, Watson, more hoary-pub 5 stem fl -From Washis
Territory through the interior to Southern Nevada; both forms were col-
lected in Nevada, 1871.

AstRAGALUS DIPHYSUS, Gray (Pl Fendl 34)—Scarcely more than a
glabrous form of the last, with rather larger flowers; the pods usually
larger and with somewhat thicker walls—Northern Nevada to New Mexico;
in Nevada, 1871, and New Mexico, Rothrock (188).

AstracALUs Caxapessis, Linn—From Winnipeg Valley to Washing-
ton Territory, Northern Utah, and the Atlantic; in the Wahsatch, 1871.

ASTRAGALUS ADSURGENS, Pall. (Astrag. 40, t. 31)—From Winnipeg
Valley to Nebraska and Colorado; South Park, Wolf (336).

AsrRAGALUS HYPOGLOTTIS, Linn.—New Mexico to the Arctic Circle
and Alaska; at Apex and South Park, Colorado, Wolf (231, 242, 867).

AstracaLus Deumsmonon, Dougl. (Hook. FL i, 153, t. 57).—Perennial,

IxDioomR, Lisa—Oalyx broed wad sbocycbligue; toeth seacly tqual. Standard orate oe
orbicular; kel oach side. B

lata. Stylo glabroos : stigma capitate. o Fhobors o Mnaar, Ealld, Linny dected,
between the truncato seeds.—Herbaceous or shrubby, more or less pubescent wi
attached by the middlo; leaves mostly unequally pinnate, with setaceoas stipules;
racemses or spikes, nsually rose-
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villous throughout with spreading hairs, very stout, a foot or two high:
leaflets 10 to 15 pairs, cuneate-oblong to linear, 6 to 9 lines long, often
retuse: flowers in long and long-peduncled racemes, ochrol
nine lines long, on rather slender pedicels: pods coriaceous, linear and
exsertly stipitate, an inch long, terete or somewhat compressed, with a deep
narrow dorsal furrow, and 2-celled or nearly so, smooth, nearly straight,
reflexed—From the Saskatchewan to Nebraska and Colorado; at Apex,
Colo., Wolf (215).

AsTrAGALUS RACEMOSUS, Pursh (FL ii, 740).—Resembling the last,
but glabrous or somewhat appressed-pubescent: pedicels slender: pod some-
what broader and more compressed—From Nebraska to Southern Colorado
and Idaho; at Apex (216) and South Park, Colo., Wolf (227, 251).

ASTRAGALUS HUMISTRATUS, Gray (Pl Wright ii, 43).—Perennial, some-
what vill b with mostly appressed hairs: stems slender, pro-
cumbent, a foot long or more: leaflets 5 to 10 pairs, linear-oblong, acute,
half an inch long: flowers nearly sessile in a loose long-peduncled raceme,
spreading, 4 lincs long, purplish: calyx-tecth equalling or exceeding the

panulate tube: pods sessile, pub 1i blong, half
an inch long, curved, somewhat compressed contrary to the sutures, nearly
2-celled, with a deep dorsal furrow, the ventral suture prominent—New
Mexico to Sonora; in Western New Mexico, Loew (203).

AstRaGALUS GRACILIS, Nutt. (Gen. ii, 100).—Perennial, somewhat
appressed-pubescent, slender, erect or ascending, a foot high or more: leaf-
lets 3 to 5 pairs, narrowly linear, half an inch long or less: flowers very
small, white or purplish, in an elongated open long-peduncled spike: calyx-
teeth very short: pods coriaceous, sessile, pubescent and rugose, 2 or 3 lines
long, ovate-oblong and obcompressed, 1-celled, concave on the back, and
the ventral suture prominent.—From Minnesota to Arkansas and the Rocky
Mountains; at Kit Carson, Colo., Wolf (248).

ASTRAGALUS Richard (Phaca aboriginum, Hook. F1.i,
143, t. 66.)—From Colorado and Northern Nevada to the Arctic Zone;
South Park, Wolf (249).

A

about

Hornem., var. A Gray.—Allied to
the last; more nearly glabrous: leaflets obtuse or retuse: flowers on longer
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pedicels, in a loose elongated raceme, purple: calyx-teeth shorter than the
tube: pod very shortly stipitate, pubescent, reflexed, half an inch long or
less, oblong-ovate, nearly terete or slightly compressed.—From Colorado to
Wyoming and the Saskatchewan ; South Park, Wolf (233).

AsTrAGALUS ALPINUS, Linn—From Maine to Washington Territory
and northward, and south in the Rocky Mountains to Colorado; South
Park, Wolf (211, 229, 244, 245, 246).

AsTraGALUS LoTIFLORUS, Hook. (FL i, 152).—Perennial, hoary with
appressed silky hairs, very low and diffuse: leaflets 2 to 5 pairs, oblong to
linear, a half to an inch long: flowers few, yellow, small, nearly sessile in a
long-pedunculate or sessile spike: calyx-teeth at least as long as the tube,
nd often nearly equallig tho petals: pods caricoous,about an inch long,
sessile, straight, pub beompressed, 1-celled,
with a more or less deep dorsal furrow, and the ventral suture somewhat
prominent—From Texas to Nebraska and northward; at Denver, Wolf
(239).

AstraGALUS Missouriensis, Nutt. (Gen. ii, 99).—Perennial, canescent
with closely appressed dense silky straight pubescence, low and shortly
caulescent or nearly stemless: leaflets 4 to 9 pairs, oblong to rarely obo-
vate, 2 to 4 lines long, acute or obtuse : spikes short, on peduncles equalling
the leaves: flowers purple, rather large: calyx-teeth much shorter than the
cylindrical appressed-silky tube: pods 8 to 12 lines long, thick-coriaceous,
oblong and somewhat obcompressed, nearly straight, obtuse at base, pubes-
cent and rugose, 1-celled, with the ventral suture prominent, and often more
or less concave on the back.—A rather common species, from the Saskatch-
ewan and Wyoming Territory to New Mexico; at Kit Carson, Colo., Wolf
(210), and at Deer Spring, Ariz. (186).

AstracALs SHorTIANUS, Nutt. (Torr. & Gray, FL i, 331). (4. cyaneus,
Gray, PL Fendl 34)—Like the preceding, but the leaves broader and
usually obovate; the pubescence upon the calyx of coarse, somewhat
entangled hairs, not appressed; the pod as in the last, but larger, longer
(sometimes two inches long), and more curved.—Colorado to Wyoming
and New Mexico; Clear Creek, Colo., Wolf (241), and N. Mexico, Rothrock
(1112).
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AsTrAGALUS Pagryi, Gray (Am. Journ. Sci 2d ser. xxxiii, 410).—Simi-
lar in habit, but villous throughout with loose spreading hairs; stems
decumbent : leaflets obovate to oblong, often retuse and usually small:
calyx-teeth large and about equalling the tube : pods narrower, an inch long
and curved, more compressed, and nearly 2-celled by the depression of the

tures—Colorado to North Texas; Wolf (237), but the locality
not given.

AsTRAGALUS 10DANTHUS, Watson (Bot. King’s Expl 70).—Northern
Nevada and Utah. Flowering specimens collected in Cafion de Chelli (212)
(also by Dr. Coulter, on Hayden’s Survey, in Clear Creek Cafion) are per-
haps referable to this species, though the corolla is nearly white.

AstraGALUS Utamensis, Torr. & Gray (Pacif. R. Rep. ii, 120).—Utah
to Nevada; near Salt Lake, 1872.

AstraGALUS LoNcHOCARPUS, Torr. (Pacif. R. Rep. iv, 80)—Peren-
nial, erect, slender, puberulent or glabrate, a foot high or more: leaflets 4
pairs or fewer, often only a terminal inarticulated one, linear, about an inch

long: flowers ochrolencous, 6 to 8 lines long, spreading in a loose long-
pedunculate raceme : calyx-teeth short : pods membranous, linear, attenuate
at each end and long-stipitate, an inch and a half long, straight, glabrous,
reflexed, terete or obcompressed, 1-celled, the sutures usually somewhat
impressed.—Colorado to New Mexico and Utah; Santa Fé (18).

AstrAGALUS PECTINATUS, Dougl. (Hook. Fl. i, 149).—Perennial, puber-
ulent or glabrate, erect and stout, a foot high or more: leaflets 5 to 8
pairs, not jointed upon the rhachis, narrowly linear, an inch or two long:
flowers large, ding in a loose pedunculate raceme, ochrol : pods
thick b b ovate or oblong, turgid, sessile,
balf an inch long, reflexed, 1- celled with thick prominent sutures.—From
the Saskatchewan to Colorado and Oregon; at Kit Carson, Colo., Wolf
(234).

AsTrAGALUS FENDLERI, Gray (Pl Wright. ii, 44).—Perennial, puber-
ulent, slender, erect or decumbent, a foot high or more: leaflets 7 to 12
pairs, oblong to linear, obtuse, about half an inch long: flowers purple,
4 or b lines long, ding in loose long-pedunculate racemes: calyx-tube
and teeth short: pods coriaceous, slightly pubescent or glabrate, broadly
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linear, nearly an inch long, sessile or very nearly so, refloxed, usually
somewhat compressed, 1-celled, with neither suture very prominent or
impressed.—Colorado and New Mexico; at Apex, Wolf (226).

Astragavs Hariy, Gray (Proc. Am. Acad. vi, 224)—Distinguished
from the last chiefly by the pods, which are glabrous, shortly stipitate,
oblong, 9 lines long: flowers a little larger, violet, in short and denser
racemes: leaflets often retuse—Colorado to New Mexico; South Park,
Wolf (228, 247).

AstRAGALUS cYRTOmES, Gray (Proc. Am. Acad. vi, 201).—Northern
Nevada, where it was collected in 1871.

ASTRAGALUS MULTIFLORUS, Gray (Proc. Am. Acad. vi, 226).—In the
mountains from New Mexico and Nevada to the Saskatchewan and Wash-
ington Territory; at Santa Fé, Rothrock (40), in the South Park, Wolf
(207, 250), and in Nevada, 1871.

AstraALUS TEGETARIUS, Watson (Bot. King’s Expl. 76, t. 13).—Colo-
rado and Northern Nevada; South Park, Wolf (243).

ASTRAGALUS CAMPESTRIS, Giray (L ¢. 229).—Wyoming to Utah and
New Mexico; on the Blue River, Colorado, Wolf (218, 230).

AstraGaLUs JUNCEUS, Gray (I ¢ 230).—Wyoming to Southern Utah
and Colorado; Denver, Wolf (235).

OxytroPrs Lamserti, Pursh—From the Saskatchewan to Texas and
Arizona; at Oro City and Kit Carson, Colo, Wolf (220-224), and at
Chiricahua Agency, Ariz. (528).

Oxvrroprs spLENDENS, Dougl. (Hook. FI. i, 127).—Similar to the last:
pubescence more villous and spreading: leaflets many pairs, somewhat
verticillate: spikes dense and very villous, the smaller flowers (4 to 6 lines
long) scarcely exceeding the bracts: pods ovate, half an inch long.—From
Northern New Mexico to British America ; South Park, Wolf (225).

OxYTROPIS CAMPESTRIS, Linn., var. viscipa, Watson (Bot. King’s Expl.
7). (0. viscida, Nutt.)—More or less viscid with resinous dots—Wyoming
to Northern Nevada and Colorado; South Park, Wolf (252).

Oxyrropis murticeps, Nutt. (Torr. & Gray, FL i, 341).—Alpine,
dwarf, acaulescent, an inch or two higl, canescently appressed-silky, the
hairs ding upon the peduncles and infl leaflets 2 or 3 pairs,

7 Box
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linear-oblong, 1 to 3 lines long, acute : peduncles as long as the leaves,
about 2-flowered: calyx becoming inflated and globose in fruit; teeth not
equalling the tube: corolla purple, half an inch long: pods included in the
calyx, ovate, partially 2-celled by the intrusion of the ventral suture, shortly
stipitate, very pubescent.—Colorado; at Gold Hill, Wolf (213).

OxytroPis DEFLEXA, DC. (Prodr. ii, 280).—Caulescent, erect, often
a foot high or more, silky-villous : leaflets 10 to 15 pairs, oblong-ovate or
lanceolate, acute, half an inch long: flowers small, purple, in at length elon-
gated spikes on very long peduncles: calyx-teeth as long as the tube and
equalling the corolla: pod coriaceous, linear-oblong, 6-8 lines long, reflexed,
pubescent, partially 2-celled by the intruded ventral suture.—In the Rocky
M ing from the katch to New Mexico; South Park, Wolf
(217).

GuycyRREIZA LEPIDOTA, Nutt.—From Washington Territory to Hudson
Bay and southward to Nevada, New Mexico, and Arkansas; at Covero,
N. Mex., Rothrock (106), in the valley of the Upper Arkansas, Colorado,
Wolf (190), also in Nevada and Utah, 1871 and 1872.

PsoraLea LaNcEOLATA, Pursh (Flora, 475).—Frequent from Wash-
ington Territory to Northern Arizona, and eastward to Nebraska; at
Denver, Wolf (181).

PsorarA FLoRiUNDA, Nutt. (Torr. & Gray, FL i, 300).—Resem-
bling the last, more or less canescent, with short white appressed hairs :
petioles mostly very short: peduncles exceeding the leaves, and flowers
on short slender pedicels: calyx-teeth acute.—From Texas to Western
Arizona; Neutria, N. Mex., Rothrock (145), and in Eastern Arizona, Loew
(858).

PARRYELLA* FILIFOLIA, Torr. & Gray.—Puberulent or nearly glabrous,
diffusely branched, apparently a foot high or more: leaves 2 or 3 inches
long; leaflets 10 to 15 pairs, linear-revolute, 3 or 4 lines long, with acute
glandular stipules: spikes slender; bracts very small, acute: calyx nearly

*PARKELLA, Torr & Gra, Pros A, Aead vl 397—Galy. oboouios, pesietent oot shoety
nearly equal. Petals wanting. Stamens 10, distinct, inserted on the base of the calyx; authers uni-
form.  Ovary Sovuled. Pod ndobiscent,obliguely obovate, sxserted, lmedod.ghnﬂnhr—dnmd,—A low
shrab, with der bravehes, sparingly gl leaves unequally pinoate, with
Fleadutar sipalee; Jeutets numerous, linear, atipellate; flowers spicate on terminal peduncles.
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sessile, a line and & half long: filaments and pubescent style slightly
exserted: pod 3 or 4 lines long, attenuate at base—New Mexico and
Arizons, rarely collected ; near Santa Fé, Rothrock (91). Prate IL*

AxorpHA FRUTICOsA, Linn.—In its various forms from Winnipeg Valley
to Texas and New Mexico and eastward to the Atlantic; at Willow Spring,
Ariz, at 7,200 feet altitude, Rothrock (244), apparently the typical broad-
leaved form, in flower, and resembling specimens collected at San Diego, Cal.,
by Palmer (65), in 1875 Only the fruit will determine positively whether
it be not 4. Californica, Nutt., which has a shorter and broader pod than
the Eastern species, and usually more slender and acute calyx-teeth.

PETALOSTEMON cANDIDUS, Michx.—From the Saskatchewan to Arizona
and eastward to Michigan and the Mississippi; at Willow Spring, Ariz,,
Rothrock (248), and Cosino Caves, Loew (192).

PeraLosteMoN TENUIFOLIUS, Gray (Proc. Am. Acad. xi, 73).—Peren-
nial, brancling, pubescent or glabrate, low : leaflets 3 to 5, linear or revo-
lute-filiform, 3 to 6 lines long, about equalling the petiole, sparingly gland-
ular: spikes ovate to cylindrical, dense, rather long-pedunculate; bracts
ovate, rather abruptly attenuate into a long awn, densely silky-villous as well
as the calyx: calyx-teeth lanceolate, attenuate, equalling the tube: petals

lored ; standard d-cordate, hooded.—Western Arkansas to New
Mexico; Arizona, Rothrock (81). Prate IL#

Davea avopecuromes, Willd—From Sonora to Colorado and eastward
to Texas and Southern Tllinois; Arizona or New Mexico, Loew (274).

Datea ALBiFLora, Gray (Pl Wright. ii, 38).—Perennial, herbaceous,
erect, more or less hoary-pubescent, a foot high or more: leaflets small, 10
to 15 pairs, narrowly oblong, obtuse, smoother above, 2 or 3 lines long:
spikes cylindrical, dense and densely white-silky; bracts subulat
exceeding the calyx: teeth of the calyx subulate, a little shorter than the
tube: petals white.—New Mexico to Sonora; Camp Bowie, Ariz. (502).

s 5 1size. Fig.1. Flower. Fig. 2. A vertical section throngh flower. Fig, 3.
Stamioeal tabe laid opeu. ~Fig. 4. Mature legume. Fig.5. A vertical section through the same, showing
the seed and embryo. Al excopt the branch eolarged about five diameters.

+B. A branch somewhat reduced. Fig. 6. A bract from beneath the flower. Fig.7. A flower scen
from the side. Fig. 8. A flower scen from above, with four petals on the stamiueal colum, and the ffth
on the calyx. Fig. 9. A seotion through the pod, with the seed o position. All except the bravch
enlarged aboot five dismeters.
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Davea Jamssi, Torr. & Gray (FL i, 308).—Densely appressed-silky,
the somewhat decumbent stems 2 to 4 inches high from a branching woody
base: leaflets 3, oblanceolate or oblong, half an inch long, equalling the
petioles : spikes sessile, ovate to oblong, rather dense, very villous with
long silky hairs; bracts lanceolate, acuminate, about equalling the long
plumose calyx-teeth, which much exceed the tube: petals yellowish o rose-
colored, 5 lines long, scarcely exceeding the calyx—New Mexico; western
part of the Territory, Loew (189), locality not given.

Davea WisLizens, Gray (Pl Fendl. 32).—Shrubby, with slender vir-
gate braniches, pubescent, a foot high or more: leaflets 7 to 9 pairs, oblong,
obtuse, smoother above, 2 lines long or less: spikes short-ovate or oblong,
dense, long-pedunculate, silky-villous ; bracts lanceolate, long-acuminate,
equalling the calyx: teeth of the calyx setaceous, plumose, a little longer
than the tube, witha narrow tooth on each side: petals rose-colored, 4 or 5
lines long, twice longer than the calyx, with solitary glands near the top.—
New Mexico to Sonora; Southern Arizona, Rothrock (594).

Davea roryosa, Torrey (Emory’s Rept. 138, t. 1).—A low shrub, 1
to 8 feet high, with spreading flexuous branches, glabrous or nearly so:
leaflets 3 to 5 pairs, cuneate-oblong, rarely 2 lines long, often very small and
revolute: flowers few and spreading, in short spikes; bracts caducous:
calyx very silky-villous, the setaceous plumose teeth longer than the tube
and nearly equalling the corolla: petals deep rose-color, very unequal, the
keel half an inch long.—New Mexico and Arizona; Camp Bowie, Roth-
rock (450).

Davea Fgemonti, Torrey (Gray, PL Thurb. 316).—In Southern
Nevada, 1871 ; it has also been found in Southern Utah.

Hepvsarum Mackenzi, Richardson (Torr. & Gray, Fl.i, 357).—In
the Rocky Mountains of British America and southward to Wyoming and
Utah; in the Wahsatch, 1871.

Zorn1a* pIPHYLLA, Persoon. (Z. reficulata, Smith.)—Slender, erect or

* Zorx1a, Gmelin.—Calyx membranaceons, the two npper lobes connate, the lateral ones mach
smallor. Standard orbicular. Stamens united into a closed tabo; alternate anthers shorter and versa-
tile. Stylo filiform. Stigma terminal. Pod compressed, 2-5-jointed, the indehiscent joints rounded,
‘usually bispid.—H i i i

low, solit

ir of large foli ipular bracts, forming an interropted spike—
Benta. & Hoox., Gen. Pl. i, 518
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a span high, puberulent and hat villous or glabrous:
leaflets 2, ovate to linear, a half to an inch long, mostly acute and ciliate;
stipules narrow, auricled downward at base and peltately attached, as also
the floral bracts, which are closely appressed, ovate to lanceolate, 4 to 6
lines long, and nearly including the flower: pod small, included in the
bracts or a little exserted.—A variable species, ranging from Arizona and
New Mexico to Brazil, and also in the East and West Indies; Sanoita
Valley, Ariz., Rothrock (620).

DeswoDIuN CINERASCENS, Gray (Pl Wright. ii, 48).— Percnnial,
decumbent or procumbent, cinereous with soft appressed hairs, the rather
stout straight stems 2 to 4 feet long: leaflets elliptic-oblong, obtuse at each
end, an inch or two long, exceeding the petiole, conspicuously marked
beneath by the whitesilky veins: racemes paniculate, many-flowered :
flowers purple, 3 or 4 lines long, on shorter pedicels: pods A-7-jointed,
nearly equally constricted on both edges, puberulent; joints 2 or 3 lines
long.—Arizona to Northern Mexico; Sanoita Valley, Ariz., Rothrock (660).

Desyoviws Neo-Mexicasvy, Gray (Pl Wright. i, 53). (2. exiguum,
Gray, J. c. ii, 46.)—Annual, very slender, erect, a foot or two high or more,
sometimes procumbent, pubescent with very short spreading and some-
what glandular hairs, paniculately branched: leaflets 3, linear (or the
lowermost ovate and shorter), an inch or two long or more, thin and
reticulated, the narrow petioles an inch long or less: flowers minute (about
a line long), on very slender, clongated pedicels, purple: pods 1-5-jointed,
puberulent; joints rounded, reticulated, a line and a half loug, the margins
often undulate.—Var. BiceLovii (D. Bigelovii, Gray, I c. i, 47). Leaves
somewhat broader near the base.—From New Mexico to Arizona and North-
e Mexico; in Central Arizona, Loew, 1873, also in Sanoita Valley, Rothrock
(632, 663), the latter number referable to the variety.

Desyopium BsTocauLoN, Gray (Pl Wright. ii, 47).—Stem elongated,
procumbent, pubescent and adhesive by hooked hairs: leaflets 3, oblong-
lanceolate, 1 to 2§ inches long, obtuse or acutish, rounded at base, some-
what pubescent with straight hairs, which are spreading upon the petiole :
flowers purple, in loose elongated racemes, 3 to 6 lines long, on slender
pedicels nearly as long; bracts broadly ovate, acuminate, 2 lines long,
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caducous: pods shortly stipitate, 5~7-jointed; joints triangular-rounded,
nearly smooth and glabrous, 13 to 2} lines long.—Southeastern Arizona,
previously collected only by Mr. Wright in the valley of the San Pedro;
at Rocky Cafion, Camp Grant, and Chiricahua Agency, Rothrock (290,
366, 531). It seems to differ only in its smoother pods from D. Sonore,
Gray, 1. c., which is referred by Bentham to D. uncinatum, DC., of Mexico
and southward. The latter has usually much larger, conspicuous bracts,
broader leaves, and more densely tenacious-pubescent pods.

Vicia Amerrcana, Muhl, var. piwearis, Watson (Proc. Am. Acad.
xi, 134). (Lathyrus linearis, Nutt.)—Leaflets linear.—A very common
western form; San Francisco Mountains, 1872, and at Willow Spring,
Ariz., Rothrock (224 in part), also at Denver, Colo., Wolf (185). Speci-
mens of nearly the typical form were collected near Denver, Wolf (186),
and in Nevada and Utah, 1871 and 1872.

Vicia purcuerts, H. B. K. (Nov. Gen. vi, 499, t. 583).—Tall and
very slender, sparingly silky-pubescent: leaflets lincar, obtuse or acute,
mucronate, a half to an inch long; stipules narrow: flowers small, numer-
ous; usually crowded in long-peduncled racemes, equalling the leaves, pale
purple or ochroleucous, 2 or 3 lines long, reflexed: pods linear-oblong, an
inch long, nearly sessile, puberulent, 6-8-seeded—From Western Texas to
Arizona and southward; Mount Graham, and Willow Spring, Ariz,, Roth-
rock (211, 434, 1006, 1009).

Larnyrus PALUSTER, Linn.—The prevalent form has the leaves very
narrowly linear.—Collected in Utah in 1872, at Clear Creek, Colo., Wolf
(187), at Big Dry Fork, Ariz, Loew (204), at Rocky Cafion and Willow
Spring, Ariz., Rothrock (286, 224 in part), and also at Fort Wingate, N.
Mex., Rothrock (142).—The broader-leaved var. uygTiFoLivs, Gray, appears
to have been collected in the Wahsatch in 1872, referred in the published
list to L. venosus.

LaTayrus PoLymoRPHUS, Nutt. (Gen. ii, 96)—Perennial, erect, a foot
or two high, stout and scarcely climbing, finely pubescent or glabrous,
glaucous: leaflets 3 to 6 pairs, thick and strongly nerved, narrowly oblong,
acute at each end, an inch or two long; stipules narrow, acuminate:
peduncles equalling the leaves, 2-6-flowered : flowers purple, very large, 9
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to 15 lines long: pod 2 inches long, upon a stipe as long as the calyx, 3 or
4 lines broad: seed with a very narrow funiculus and short hilum—From
Northern Colorado to New Mexico and Central Arizona; at Santa Fé,
Rothrock (3, 9), and in Arizona, 1872.

Covoaania® Loxarrouts, Grny (P1. Wright. ii, 35).—Perennial, climb-
ing, 2 or 8 feet high, p hout with short d bairs or
nearly glabrous: leaflets 3, rarely 4 or 5, linear to linear-oblong, 1 to 4
inches long, about equalling the petiole, obtuse, mucronate, reticulated
beneath, glabrous above : flowers solitary in the axils, on short pedicels,
purple, 9 lines long, twice longer than the calyx: pods straight, narrowly
linear, an inch and a half long, pubescent, 10-14-seeded.—New Mexico
and Arizona; on the Mogollon Mesa, Loew (205), and at Willow Spring,
Ariz, Rothrock (214).

Gavacria TEPHRODES, Gray (Pl Wright. n, 34).—Perennial, low and
erect or twining, 2 or 3 feet high, it with soft app d pub
leaflets 3, oblong to linear-oblong, obtuse at each end, mucmmm an mch
long, smoother above, exceeding the petioles: flowers scattered in usually
elongated racemes, half an inch long, twice longer than the calyx : pods
somewhat curved, linear, nearly two inches long, appressed-pubescent.—
New Mexico and Arizona ; near Camp Bowie, Rothrock (487).

Praseovus WrienTt, Gray (Pl Wright. i, 43).—Stems prostrate or
twining, slender, from a perennial woody fusiform root; sparingly rough-
pubescent : leaflets 1 or 2 inches in diameter, hastately lobed, the lateral
lobes quadrangular, often repand t the end, the terminal one oblong,

_ obtuse or acute, ding the leaves, few-fl :
flowers purple,  to 8 lines 1ong, exceeding the pedicels : pods an inch long,
reflexed, compressed, falcate, pubescent, 6-8-seeded—New Mexico and
Arizona; on Mount Graham, at 9,250 feet altitude, and at Chiricahua
Agency, Rothrock (417, 535), and in woods on Mogollon Mesa, Loew
(206).

*CoL0GANIA, Kunth.—Calyx tabalar; upper teeth conuate, the lower one longest. Standard
obovate, with broad claw and reflexed sides; keel shorter, slightly incorved. Stamens disdelphons ;
suthers nniform. Style naked : stigma capitate. Pod linear, straight, compressed, stipitate, 2-valved,
somewhat partitioned betwoen the several seeds.—Twining herbe, with 3- (rarely 1-5-) foliolate leaves,

ruther large asillaty purple or rose-colored flowers, and persistent narrow bracts and bractleta—BrNTE.
& Hoox. Gen. P i, 520
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Praseorus Rervsus, Benth. (Pl Hartw. 11).—Stems stout, trailing,

6 to 8 feet long, from a very large perennial root, pubescent with short
spreading hairs : leaflets rhomboid-ovate, 2 or 3 inches long, thick, obtuse
or acutish, occasionally retuse, mucronate, strongly veined : racemes elon-
gated and long-pedunculate, rather fl d: flowers purple, half an
inch long, on short pedicels: pods broadly oblong, slightly falcate, 2 inches
long, compressed, 4-6-seeded.—From Western Texas to Arizona; at
Chiricahua Agency, Ariz., Rothrock (522).

Rny~crosia Texana, Torr. & Gray (FL i, 687).—Diffuse, slender,
somewhat twining, a foot or two high, minutely pubescent throughout:
leaflets ovate to linear-oblong, an inch long or usually less, obtuse at each
end, mucronulate, often resinous-dotted beneath: flowers 3 lines long, on
short pedicels, solitary in ¢he axis, or rarely 2 to 5 together upon a very
short peduncle: pods oblong, narrowed to the base, about 8 lines long.—
From Texas to Arizona; at Sulphur Springs, Ariz., Rothrock (545).

Horrmanseceia* Jamesm, Torr. & Gray (FL i, 393).—Finely pubes-
cent; stems clustered, herbaceous, from a stout woody root, erect or decum-
bent, often a foot high or more: pinnse 1 to 3 pairs; leaflets 4 to 7 pairs,
oblong, obtuse, 2 or 3 lines long, glandular-dotted beneath: stipules and
Dracts subulate-setaceous : raceme open: sepals oblong, acute, 3 or 4 lines
long, equalling the corolla, glandular-dotted, as also the upper petals: claws
of the petals short and nearly naked: pods an inch long, nearly half as
broad, falcate, dotted and pubescent, with plumose hairs on the edges, 2~4-
seeded.—From Colorado and Texas to New Mexico; at El Rito and else-
where in New Mexico, Rothrock (95, 1010).

HorrmanseGGia STRICTA, Benth. (Gray, Pl Wright. i, 56).—Finely

b hat glandular above, not glandular-dotted ; the clustered
Stois eroAENFrOm e peremmial FoRL M HAl 10 BTG AHEN S pmme 4 to 6 pairs;
leaflets 6 to 8 pairs, oblong, obtuse, a line or two leng; stipules and bracts

* HowrmaxszGora, Cavanilles—Calyx-tabe very short, the 5 oblong or lanceolate, nearly equal
segments alightly imbricate or valvate. Petals oblong or ovate, slightly unequal, imbricated, the upper
one included and usaally dissimilar. Stamens 10, distinct ; flaments usually glaodular at base ; antbers
noiform, versatile, dehiacent longitudinally. Btyle often incurved-clavate; stigma torminal. Pod flat,
thin, 2-valved, linear or ovate, several-seeded.—Pereunial herbs or low shrube, mostly glandular, with
bipinnate leaves and small leaflets, yellow racemose flowers, and deciduous bracts.—BENTH. & HoOK.

Pl i, 567,
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broadly ovate: racemes open: sepals oblong, obtuse, more or less pubes-
cent, 3 lines long, a half shorter than the corolla: upper petal veined with
purple, the claws and outer filaments densely stipitate-glandular: pods
linear-oblong, an inch long or more, nearly straight, puberulent and some-
what stipitate-glandular, 6-12-seeded—From New Mexico and Arizona to
Northern Mexico; at Camp Goodwin, Ariz., Rothrock (351).

HorruANsEGGIA DREPANoCARPA, Gray (Pl Wright. i, 58).—Puberu-
lent, not glandular nor glandular-dotted, the stems scareely 6 inches high.
from a perennial root: pinn 2 to 5 pairs; leaflets 4 to 10 pairs, oblong,
obtuse, 2 or 3 lines long; stipules and bracts broadly ovate: racemes open:
sepals oblong, acute, 2 or 3 lines long, about equalling the obovate sessile
naked petals: pods linear-oblong, curved, obtuse, an inch long or more,
puberulent, 6-10-seeded.—Colorado to New Mexico and Arizona; at Camp
Bowie, Ariz., Rothrock (1008).

Pagkinsonia* micropryLLA, Torrey (Bot. Mex. Bound. 59).—A shrub
5 to 10 feet high, with smooth light-green bark, much branched, the
straight rigid branchlets spinulose; the younger branches and inflorescence
somewhat puberulent: common petioles very short or none, rarely spi-
nescent: leaflets 4 to 6 pairs, on a terete rhachis, broadly oblong or rounded,
obtuse or acutish, not narrowed at the oblique base, glaucous, 2 lines long
or less: racemes very short, axillary and sessile; pedicels evidently jointed
alittle below the flower: calyx valvate: petals 3 or 4 lines long, deep straw-
color, the upper one white: anthers orange, exserted: ovary appressed-
silky: pod 2 or 3 inches long, attenuate at each end, 1-3-seeded, contracted
between the seeds—Southern Arizona, from the Colorado eastward; col-
lected in 1871, the locality not given.

Cassia savamvIomEs, Gray (PL Lindh. ii, 180).—Perennial, herbaceous,
a span_ high, stout, cinereous with a usnally dense, more or less appressed
pubescence: leaflets a y,mgle pair, oblique, ovate-oblong, obtuse, 8 to 15

S Pinsineomia, Line—Caly= 6peried, with o kagterbiaate bess Josted om 1bo pediel; divi-
sions moatly valvate. Petals with claws, the upper iucladed aud broadest, somewhat cordate;; the claw
pubescent and nectariferour.  Stameus 10, diatinct ; lameats pilose at base, the upper one gibbous;
anthers versatile, debiscent longitudivally. Style fliform, acate. Pod thin-coriaceous, 2-valved, linear
to linear.oblong, compressed, neually more or less torulose. Seeds albuminous.—Trees of shrube, often
apinoso; leaves bipingate, the common petiole short (often spiuescent or uoue), with 1 ot 2 pairs of -
am; fowers yellow, on sleader pedicels, in short loose racemes.—WTsoN, Flora Calit i, 162
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lines long; a gland between the leaflets: stipules and bracts setaceous:
axillary, 1-2-fl d, a little ding the petioles: sepals
oblong-ovate: petals veined, 4 to 6 lines long: stamens 7: pods hispid, an
inch long or more, nearly straight, compressed, 2-valved, many-seeded.—
Western Texas to Arizona; at Camp Bowie and Cottonwood, Ariz., Roth-
rock (1007, 360).

Cassia Covestt, Gray (Proc. Am. Acad. vii, 399).—Resembling the
last, but more canescent, with 2 or 3 pairs of leaflets, and the 3-7-flowered
peduncles exceeding the leaves: pods appressed-pubescent—From Arizona
to Lower California; collected in Northern Arizona in 1871, locality not
given,

Cassia ArMaTA, Watson (Proc. Am. Acad. xi, 136).—Perennial, herba-
ceous, 3 feet high, minutely puberulent, light green: leaflets 2 or 3 pairs,
distant, upon an elongated rigid flattened spinulose rhachis, thick, round-
ovate, a line or two in diameter, acutish, the margin revolute; stipules and
glands wanting: flowers yellow, 2 or 3 lines long, in a short terminal
raceme: stamens 7: ovnry slightly pubescent; pod glabrate, shortly stipi-
tate, linear, P curved, ded.—Known only
from imperfect specimens collected in Western Arizona in 1871, and also
previously by Dr. Cooper in the California Desert.

Cassia Wrientn, Gray (Pl Wright. ii, 50).—Perennial, woody at
base, with numerous slender ascending stems, glabrous, a foot high: leaflets
4 to 6 pairs, narrowly oblong, obtuse, 2 or 3 lines long, thin, the midvein
nearer the upper edge; stipules subulate, nerved; a stipitate gland below
the lowest leaflets: pedicels solitary, axillary, exceeding the leaves, spread-
ing : sepals membranaceous, unequal, 4 or 5 lines long: petals clear yellow,
a half longer: pods linear, flat, shortly stipitate, an inch long or more,
6-8-seeded—New Mexico and Arizona; at Camp Crittenden, Rothrock
(683).

CassiA N1eTITANS, Linn.—From Arizona to the Atlantic and southward;
in Sanoita Valley, Rothrock (629).

Pgrosoris juLiFLora, DC. (Benth. Rev. Mim. 377). (P. glandulosa,
Torr.)—Shrub or tree, becoming 30 or 40 feet high, glabrous or puberulent,
often with stout axillary spines: leaflets 6 to 30 pairs, oblong to linear,

S
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half an inch long or often more: spikes cylindrical, usually dense, shortly
pedunculate, 2 to 4 inches long, 1-3-fruited : flowers a line long: pods 4 to
6 inches long or more, stipitate, straight or curved, narrow, flat, at length
thickened and pulpy within—From Texas to Southern California and south-
ward to Chili and Brazil; at Ash Meadows, Southern Nevada, in 1871, and
in the Gila Valley, Rothrock (320).

Prosorrs PupEscEns, Benth. (Lond. Journ. Bot. v, 82). (Strombo-
carpus pubescens, Gray.)—New Mexico to Southern California; at Ash
Mcadows, Southern Nevada, 1872.

Desuantaus Janes, Torr. & Gray (FL i, 402).—Slightly puberu-
lent, erect or decumbent, a foot high or less: pinnm 3 to 6 pairs, the
lowest approximate to the stem ; leaflets 8 to 13 pairs, oblong, acutish, not
veined, 2 lines long or less; gland large, oblong; stipules very small: heads
large, 8 or 4 lines in diameter without the stamens, on peduncles an
inch in length or often much less: pods linear, straight or nearly so,
3 or 4 inches long, obtuse or acute, 12-16-seeded—Var. (1) FexpLers,
with smaller fewer-flowered heads, and the thick pods 2 inches long
or more, and usually 8-12-seeded—From Arkansas and New Mexico
westward; at Cooley’s Ranch and Camp Apache, Ariz, Loew (1116)
and Rothrock (255), and the variety at Rocky Cafion, Ariz., Rothrock (291),
and Cafion del Diablo (192); the last referred doubtfully in the catalogue
to D. velutinus. This variety is identical with 179 Fendler and 169 Wright,
considered by Dr. Gray (PL Wright. i, 63) to be a form of D. Jamesii, but
placed rather under D. reticulatus by Bentham (Rev. Mim.). The earlier
reference appears to be the better.

Mnvoss® pruxcrrems, Benth (Pl Hartw. 12).—A shrub 6 feet high,
puberulent, with a pair of short stout recurved prickles below each leaf:
pinne 4 to 7 pairs; leaflets 10 to 15 pairs, narrowly oblong, obtuse, a line
fong or less ; stipules setaceous; occasionally very small prickles upon the

* Mixosa, Linn.—Flowers perfect or polygamous. Culyx mostly minate, rarely campanulate,
shortly toothed. Petals conuaté, valvate. Stamens ss many or twice as many as tho potals, .: inct,
ssertod; polle-graios nomerous. Stsle Bllorm. Pod ablong o Nsear, membrsoaceons of
‘compressed, the 2 valves at He prosioiphesyruery
leaves bipinnate, the petioles witbont glands o e pinnm etipellate; fowers small, sossile in globose
or cylindrical spikes, on solitary or fascicled axillary peduncles, o the uppermost racemose.—BENTH. &
Hoox. Gen, Pl. i, 593
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rhachis : peduncles solitary or in pairs, a little shorter than the leaves: flowers
capitate, minutely pubescent, purplish : calyx campanulate, half the length of
the petals: stamens 8 or 10: pods sessile, linear, falcate or nearly annular,
an inch long, flat, glabrous, continuous, the margins usually sinuous and
armed with a fewshort prickles or naked —New Mexico to Arizona and south-
ward; collected in Arizona in 1872, and at Rocky Cafion, Rothrock (272).

Mniosa BoreaLts, Gray (PL Fendl. 39).—An erect shrub, glabrous
throughout, armed with scattered very stout recurved prickles: pinnz 1 or
2 pairs; leaflets 3 to 5 pairs, oblong, 1 to 1 lines long: peduncles solitary
or in pairs, half an inch long or more, exceeding the leaves : flowers capi-
tate, purplish: calyx very shortly campanulate: corolla deeply cleft:
stamens 8 or 10: pods stipitate, an inch or two long, 3 or 4 lines broad,
glaucous, continuous or at length separating into 3 or 4 joints, the sinuous
margins armed with stout prickles.—From Western Texas to Arizona, where
it was collected in 1872, but locality not given.

MimosA DYSOCARPA, Benth. (Gray, Pl anht i, 62).—Diffusely
branched and app h both the
stem and petioles armed w:th numerous scattered flattened somewhat
recurved prickles: pinna 6 to 10 pairs; leaflets 8 to 10 pairs, oblong,
acutish, silky-pubescent both sides, 1} to 2 lines long, the nerve near the
margin: spikes axillary, solitary or in pairs, oblong and rather loosely
flowered, shorter than the leaves and shortly pedunculate: calyx campanu-
late, half the length of the purplish deeply cleft corolla: stamens 8 or 10:
pods stipitate, linear, flat, 1} to 2 inches long, very densely pubescent, at
length separating into 4 to 6 joints, the thick margin often armed.—From
Western Texas to Arizona, and probably southward; at the Chiricahua
Agency, Rothrock (511).

Acacia* Greaair, Gray (PL Wright. i, 65).—A small tree 10 to 20 feet
high, pubescent or glabrous, unarmed or with scattered stout recurved
prickles: pmnm 2 or 3 pairs, on a slender petiole; leaflets 4 or 5 pairs,

¥ Caly sy and 4-5-toothed.
‘Petals moro o leas united, Stamens numeroas, exserted, distinct or nearly so; anthors small : pollen-
grains united into 2 to 4 nasses in each cell. Style filiform. Pod 2-valved or indehiscent, compressed
‘and membranaceous, or more or less thickened and terete, many-seeded. Seeds compressed.—Shrabs or
trtes, often spinose or prickly; leaves bipinnate, with small leaflets ; stipules very small or spinescent;
flowers mall, yellowish, in globose o cylindrical spikes on axillary peduncles.
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oblong or oblong-obovate, 2 or 3 lines long, rounded or truncate above,
narrower at base, rather thick and with 2 or 3 straight nerves: flowers in
cylindrical spikes an inch or two long, the peduncles equalling or exceed-
ing the leaves: pods thin-coriaceous, flat, 3 or 4 inches long by 5 to 7 lines
broad, shortly stipitate, acute, curved, glabrous and reticulated, more or
less constricted between the seeds: seeds half an inch long—From Western
Texas to Southern California; collected in Western Arizona, 1872.

Acacia constricta, Benth. (Gray, PL Wright. i, 66).—A shrub 5
to 8 feet high, puberulent or nearly glabrous, somewhat glutinous, more or
less armed with nearly straight slender stipular spines, 3 or 4 lines long
orless: pinna 2 to 7 pairs; leaflets 6 to 10 pairs, narrowly oblong, obtuse, 1 to
14 lines long: peduncles solitary, shorter than the leaves, bracteate in the mid-
dle: head globose, 3 or 4 lines in diameter in flower: pods stipitate, narrowly
linear, 2 to 4 inches long, curved, glabrous, flat, contracted between the dis-
tant seeds.—From Western Texas to Arizona and southward; collected at
Cottonwood, Cienega, and in the Gila Valley, Ariz, Rothrock (322, 553).

Acacia riuciNa, Willd. (4. hirta, Nutt. A. Tezensis, Torr. & Gray.
A. cuspidata, Schlecht. A. Hartwegi, Benth.; &c.)—A shrub 1 to 5 feet high,
erect, pilose-hirsute or glabrate, unarmed: pinn@ 4 to 20 pairs, a half to
two inches long; leaflets 10 to 60 pairs, linear or linear-oblong, acute or
obtusish, 1} to 3 lines long : heads globose, rather few-flowered, on slender
peduncles a half to an inch long, mostly paniculate: flowers pedicellate :
calyx very short: corolla greenish, a line long : stamens pale yellow, rarely
pinkish: pods stipitate, 1 to 3 inches long, 3 to 5 lines broad, flat, straight,
with thin valves and nerve-like margins, 3-8-seeded.—Arkansas to Arizona
and southward to Central America; in Western Arizona, 1872, and at Rocky
Canon, Rothrock (300).

Cavvianpra* momius, Benth. (Lond. Journ. Bot v, 103). (C.
lmbacea, Engelm. in Gray, Pl Fendl 39)—A span high or less, nearly

ding from an el d woody root, pilose or sometimes

~CALLINDRA, Beoth —Flowers Folygamous. Calyx campaoulate, 6-6-toothed or cleft, valvate,
Petals united to the middl tamens usoally Dumerous, convate below into a tube, looge
‘exserted, red or whito; anthers minute; pollen in 2 or 4 masses in each cell.  Style filiform. Pod livear,
straight or nearly w0, narrowed st base, compressed, the valves separating elastically from the apex

—Sbrabby or woody only at base, mostly unarmed; leaves bipinnate with small leaflets (in
vies); flowers in globose heads on axillary simple or racemose peduncles.—BrxTi. & Hook.
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glabrate: pinne 3 to 6 pairs, the lowest remote from the stem ; leaflets 8
to 25 pairs, oblong-linear, acutish, a line or two long, strongly veined:
peduncles solitary, a half to an inch long: corolla purplish, about 3 lines
long, at least twice longer than the calyx: stamens about 30: pods coria-
ceous, stipitate, somewhat hairy, 2 or 3 inches long by 3 lines broad, with
very thick margins, 4-6-seeded.—Western Texas to Arizona and Mexico;
Canon del Diablo, Arizona, Loew.

CALLIANDRA ERIOPHYLLA, Benth. (1. ¢.iii, 105). (C. Chamedrys, Engelm.
1. ¢.)—Shrubby, a foot high or less, appressed-pubescent and more or less
villous: pinnz 2 to 7 pairs, the lower not distant from the stem, about half
an inch long; leaflets about 10 pairs, oblong, obtuse or acutish, 1 to 23
lines long, villous beneath or nearly glabrous: peduncles slender, solitary
orin pairs, a half to an inch long: flowers purplish, more or less hairy :
calyx short: corolla 23 lines long: stamens very numerous: pods as in the
last, 2 to 4 inches long, pubescent, 6-10-seeded—From Western Texas to
Arizona and Mexico; at Camp Grant and Cottonwood, Ariz., Rothrock
(352, 455).

ROSACEZ.

Pruxus pesissa, Walp.—My specimens were obtained doubtless from
near where Fendler secured his. In some of its forms too close to P.
serotina. No. 400 of the Colorado collection I have doubtfully assigned to
this species—Nevada and Utah.

NrILLIA* PAUCIFLORA, Benth. & Hook. (Spirea opulifolia, y. paucifiora,
T. & G. FL. 1, p. 414.)—Differing from Neillia opulifolia (Benth. & Hook.) in
smaller leaves, fewer flowers (5-10) to the corymb, and having usually less
than four hairy carpels, and one to two mature ovaries. Still, however, it
is quite variable. 402, from Mount Graham, has large leaves, and 53, from
Santa F¢, has as high as 14 flowers to the corymb.

SeirzA munromv:«, Torr. (Pacific R. R. Report, 4, 83, t. 5)—
“Wooll blong-1 late in om.hne, pmua.w, with many
pairs of small leaﬂets, pinne pinnati or parted, oblong-linear, densely
crowded with the very minute oblong divisions; flowers racemose-panicu-

*Neaita, Doo, differs from Spirea in inflated carpels, harder testa to the seeds, and copions
albamen.
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late. Ovaries 5, distinct, at first woolly; styles filiform. Mature carpels
nearly glabrous; ovules 8-10, pendulous from the upper part of the
ovary” (Torr. I. c.)—Southern Nevada. Dr. Torrey remarks, ‘that the
leaflets are almost as small and crowded as in Chamebatia’; from this,
however, it may at any stage be distinguished by the pleasant balsamic
odor of the latter. Loew, Arizona (188).

SpirzA DIsCOLOR, Pursh, var. pusosa, Watson, Nutt (S, ariafolia,
Smith, var. discolor, T. & G.)—Mount Graham, Arizona, at 9,250 feet
altitude (396), and Colorado (401).

SeirzEA czmspiToss, Nutt—Utah.

Rusus Neo-Mexicanus, Gray (PL Wright. 2, p. 55).—Shrub 5-10°
high, unarmed, smooth and glandless; bark peeling away from the older
branches, as in R. deliciosus; leaves round-cordate, longer than the petioles,
3-lobed, irregularly deeply and doubly serrate; stipules lance-ovate, nearly
¥ long, these with leaves and young shoots all canescently pubescent;
calyx-lobes tipped with a conspicuous 3-ribbed appendage; flowers white,
1} in diameter; carpels red, densely agglomerated into a head; seeds
conspicuously rugose-reticulate. As already remarked by Dr. Gray, it
is very close to deliciosus, Torr—Mount Graham, Ariz., 9,250 feet altitude
(397).

Rusus peLiciosus, Torr.—Leaves uniform-orbicular, rugose, 1-2’ in
diameter, smaller somewhat than in preceding species ; flowers white, 2’ in
diameter; tips to the petals -3’ long, 1-2" wide, indistinctly ribbed.—Colo-
rado (380).

Rusus Nutkanus, Mocino.—Utah.

Rusus sticosus, Michx—Utah; Mosquito Pass, Colorado (388).

Pursaia TRIDENTATA, DC.—Nevada and Utah.

CeRrocARPUS PARVIFOLIUS, Nutt.—Colorado, at middle altitudes, along
the valley of the Upper Arkansas (69, 980); Arizona.

CerocarpUs LEDIFOLIUS, Nutt. *Mountain mahogany.”—Nevada and
Utah. .

Cowarta Mexicana, Don—Sanoita Valley, Southern Arizona, at 5,000
to 7,000 feet altitudo (597); Nevada.

Dryas ocroperara, L—South Park, Colorado, at 12,000 feet altitude
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(399). Leaves oblong to subcordate, obtuse, crenately serrate, covered with
a white tomentum beneath, and very veiny.

FALLUGIA* PaRADOXA, Endl—Shrabs 2-5° high, with young branches
white; leaves 3-14' long; leafless branches terminated by the whitish
flower, which is an inch or more in diameter, or later by the dense head of
carpels with thin, woolly styles. Calyx-lobes acute and usually reflexed
after the petals fall—Santa F¢ 58), and Arizona, Loew.

Geum macropnyLLuM, Willd—Colorado (380); Utah; Loew, in Ari-
zona.

Geum TRIFLORUM, Pursh.—Colorado (394).

Gevm rivaLe, L—Colorado (381).

Gzust Rossu, Seringe—Colorado, alpine, reaching as high as 13,500
feet (385, 887); Utah.

Fracaria Vireiniaxa, Duchesne.—Colorado (402). Var. glauca,
Watson.

PoreNTiLLa GuaNpULoss, Lindl, var. Nevadensis, S Watson—(379.)
Collected in Colorado in 1873. Itis a true P. glandulosa, Lindl, and hence
the same as P. fissa, Nutt, differing from the above only in having more
flowers in its less compact cyme. The Survey has it also from Utah.

PorenmiLLa RivaLis, Nutt.—South Park (373).

Porentira Pennsyuvanica, L—South Park and Twin Lakes, Colo-
rado (374, 875); Utah.

PorentinLa Hippiana, Lehin.—White tomentose throughout, 1° high;
leaflets 7-11, decreasing regularly in size from the terminal one down, 3-1'
long, deeply and sharply serrate; 1-2 smaller leaves on the stem; bract-
lets a little shorter and petals a little longer than the sepals. Flowers
yellow; styles terminal, filiform; carpels glabrous—Colorado (367, 209)
and Arizona (220).
"+ Futrons, Endl—Tabe of the persatent calyx oboor
Lato; lobes 5, ovate ; apex 3-dentate, o 'Leulp ate, imbricated.
many, fnserted in a devse L T e e ey
Torus sulcate, villons, many e on the small conioal receptacle; style terminal, villons; stigmas
Beia ASiAg ovaia To. e 1ae o the caD the masny:villoos achenia termivated by very
Yoou, lembserigies Bech et o ; cotyledons T
erect, much brancbed shrub, with virgate branchlets. Leaves alternate, peuoled, irregularly 3-S-cleft or

pinnstifid. Stipules advato to the petiole. Flowers solitary ov the apex of the branches, or sub-panicu-
late on elongated, leafless branches, bractless, rather large.—BENTHAM & HOOKER.

‘apex 6-bracteo.
 arge, obovate-rotund. Stamons




CATALOGUE. 113

PorenticLa Pratrensts, Nutt—Sparingly covered throughout with
an appressed silky pubescence, low, 4-8' long, branching from the root;
leaves 24" long, pinnate, with 11-13 leaflets, each of which is cuneate in
outline, and deeply cleft into 5-7 linear lobes; flowers in an open cyme,
on long, slender pedicels, less than §' in diameter, bright yellow ; bractlets
half shorter than the calyx-lobes; carpels rather indefinite, but about 30;
styles filiform and terminal —Twin Lakes, Colorado (346, 377).

PorentitLa araciLis, Dougl—Colorado (368, 372); Utah.

Var. rie1oa, Watson—A larger and more villose form, with loose
inflorescence, and larger, more veiny leaves. Same varicty also from Utah.

PoteNtiLLA pissEcTa, Pursh.—Low, alpine, villose, with soft, spreading
hairs, or glabrous, usually decumbent, 3-10' long; leaflets 37, pinnate or
digitate, glaucous, cuneate-oblong, serrato or even pinnately cleft, with the
divisions tipped with long, whitish hairs; receptacle very villous; style
filiform, terminal—Colorado (371, 378).

PoreNTiLLA BUMIFUSA, Nutt.—Spreading, herbaceous, perennial; leaves
densely white tomentose on the under sprface, greener and villose on the
upper surface; leaflets 3-5, cuneate-oblong, with 3-5 rounded teeth at the
apex of each leaflet; stems few-flowered, 3—4' long; calyx-lobes larger than
the bractlets; both calyx and bractlets densely villose; petals 2 long;
styles terminal, filiform.—Colorado (365).

PorxtiLia nves, L—Colorado (366).

PorentiLa Taurserr, Gray (PL Nov. Thurb. p. 318).—Herbaceous,
perennial, 1-2° high, ascending, loosely villose, with long, spreading hairs;
leaves digitate, upper sessile_ or nearly so, lower petioled, commonly 5-,
sometimes 7-foliolate; leaflets obovately-cuneiform, regularly, deeply, and

sharply serrate, lower surface canescent and villose gray or white, upper
puberulent and green (smoother when old); stipules lanceolate or ovate,
united to the petiole for one-fourth their length; bractlets lanceolate, acute,
about as long as the sepals, though somewhat narrower, more or less
villose; petals deep purple, broadly obcordate, about as long as the sepals;
style terminal; carpels glabrous; disk thickened somewhat, 5-angled, with
an inner circle of 5 stamens, with rather fleshy filaments inserted (one)
on each angle; outer stamens with more filiform filaments; receptacle
8 BoT .
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hairy—Ash Creek, Arizona, at 5,225 feet altitude (310), and Mount
Graham, Arizona, at 9,250 feet altitude (399). The form from Mount
Graham is decidedly the more villose.

PotentiLLA FRUTICOSA, L—Colorado (383). Var. Alpina, Watson.—
“Low and compact, the leaves very short (2 lines long), linear and
revolute; same as 342. [Watson in vol. v, King’s Report], Utah”

Porestinia AnseriNa, L—Utah; Colorado (382).

SisBALDIA PROCUMBENS, L—Colorado, at 11,000 feet altitude, (403).
Though Torrey and Gray (FL N. Amer.) state the only difference between
Sibbaldia and Potentilla is in the minute petals and fewer pistils and stamens
of the former, and though Bentham and Hooker (in Gen. Plant.) do actually
unite these genera, I have refrained from following so reliable authorities,
because Mr. Watson has excluded Sibbaldia, Horkelia, and Ivesia from his
revision of Pofentilla. At the same time I do not hesitate to express my
opinion that the distinction between Potentilla and Sibbaldia will not stand.

IvesiA* DEPAUPERATA, Gray (in Herb.) and Brewer and Watson (in
Fl. Cal). Potentilla depauperata, Engelm. (Gray, in Proc. Am. Acad. vol.
vil, p. 399).—Villose throughout, 1-1§° high; stem-leaves with 10-20 pairs
of leaflets, 2-4 long, 2" wide, 3-lobed or parted, thickish, villose-pubescent;
inflorescence cymose-paniculate; bractlets about half as long as the purple
calyx-lobes; stamens 5; filaments fliform, opposite the calyx-lobes and in
the sinuses of the adherent, 5-angled disk; ovaries 2, or frequently 1
aborting as the other developes, immersed in the disk, the mouth of which
is filled with erect, rather stiff, white hairs.—San Francisco Mountains,
Arizona (369, Loew).

Ivesia Gorooni, Torr. & Gray—Buffalo Peak, Colorado, 12,000 feet
altitude (386). One single location found, and only a few specimens, in a
clump of Geum Rossii.

CramERHODOST ERECTA, Bunge.—2-4" high, villose pubescent, branch-

“IvEsu, T. & G.—“Calyx campanulate, or cyathiform at base, 10-cleft. Stamens definite (5, 10,
15, 20); flaments slender, narrowly subulate or iliform. - Carpels fow, sometimes solitary, upon a small
villous receptaclo ; -t:l- subterminal. Leaves pinnate, lealeta very numerous, small, palmato or
sometimes or imbricate on all sides of the rachis;

petala broadly obavate, scarcly unguiculate, ecoming spatulato”—GhaT, Proe. Am. Acad. vi 6.
$CRAMZERRODOS, Bunge.—Calyx without bractlats, 5 erect lobes, valvate. Stamens shott, opposite
10 the petals. Disk lining tho calyx-tube, the margin with a thick crown of rather rigid hairs. ~Achenia,
5-10; styles arising from neat tho baso of the ovaries, whero they aro articulated, docidnous, alightly
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ing from the root; radical leaves on petioles an inch long, ternately divided
and many-cleft; segments linear, obtuse, cauline, 3-5-parted. Petals small,
1-2" long, spatulate, equalling or exceeding the sepals—Colorado (703,
876).

Acrnionia Evpatorna, L.—Collected by Professor Loew, but neither
date nor locality given. Probably from Arizona or New Mexico.

Rosa pLaxpa, Ait. Colorado (391); Utah. Var. # (FL N. Am. T. &
G- 1, p. 460).—With leaflets smaller and some of them puberulent beneath ;

dages to the calyx-lobes are al hat smaller than in the average
R. blanda. From the solitary specimen I have I should be inclined to con-
sider it a distinet species.—Willow Spring, Arizona, at an altitude of 7,195
feet (236).

Rosa Arkansana, Porter (Fl. Col, p. 38).—“Stem stout, erect, leafy, 1°
high, glabrous and glaucous, armed with weak, deciduous, bristly prickles;
leaflets 9-11, ovate and oblong-ovate, 1’ or more in length, acute or
obtuse, glabrous, sharply serrate ; midrib and long stipules somewhat prickly
and minutely glandular; flowers numerous, terminal, corymbed on pedun-
cles, about ¥ long; fruit globose, smooth, glaucous; calyx-segments
ovate, reflexed in fruit, with terminal and sometimes lateral appendages,
more or less glandular and tomentose-pubescent on the margins; petals
broadly obeordate or emarginate, longer than the calyx-segments; flower
2’ in diameter” (Porter, L c.). This, as remarked by Professor Porter,
may only be an extreme form of R. blanda; to which it has been referred
by Crepin —Twin Lakes, Colorado (390).

Rosa rraxitFoLia, Bork—Differs from R. blanda chiefly in the greater
size of its leaflets and fruit; the former being sometimes 1} long and
1’ wide, and the latter “6-8" in diameter”. The flowers are also larger
and the pubescence greater, though in theso respects this species varies
widely. I am indebted to Dr. Vasey for calling my attention to the fact
that this (393), which I had placed under R. blanda in the Enumeration of
Colorado Plants (1874), is a different species. This is now placed by Mr.
Watson, in Index Am Bot. p. 312, under R. Nutkana, Presl.—Colorado.

capitate, single ovale ascending from the base of the cell; radicle superior.—Glandular pilose betbs
with woody bases, and with short, leafy branches. Stipules adnate to the petiole. Flowers white ot
purple.—BENTIAM & HooKER.
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Rosa Cautrornics, Ch. & Schl—The Survey has specimens from
Nevada and Utah, which, according to Mr. Watson, are the same as those
considered by him in King’s Report as R. blanda.

AMELANCHIER ALNIFOLIA, Nutt—Colorado (396); Nevada.

SAXIFRAGEZ.

Saxirraca Hircurus, L—Stem 2-8' high, strict, and with lanceolate,
entire leaves (at base 3-6 long), regularly diminishing in sizo to the sum-
mit of the stem; pedicels and summit of the stem more or less densely
clothed with a rusty tomentum (nearly glabrous sometimes); flowers 1-4,
yellow, 5-8” in diameter ; sepals obtuse, reflexed, and one-fourth as long as
the petals.—Twin Lakes, Colorado (799).

SAXIFRAGA CLRYSANTHA, Gray (Proc. Am. Acad. xii, p. 83). (8. ser-
pyllifolia, Gray, in Report of Wheeler's Survey, 1874.) Perennial, stolons
creeping, leafy, filiform; leaves at base of scape spatulate, obtuse, 2-4"
long, entire, thickish, shining, midrib indistinct; scape, 1-2-flowered, 1-3'
high, slender, with 2-6 bract-like leaves; flowers bright yellow, 6-8” in
diameter; petals sessile or with a very short claw, truncate at base, rounded
at apex, 2-3 times longer than the reflexed sepals; slightly 2-lobed capsule
broad-ovate.—Silver Heels Mountain, Colorado, at 12,000 feet altitude
(799 bis).

Saxirraea FracerLarss, Willd—South Park, Colorado, at 12,500 feet
altitude (797).

SAXIFRAGA BRONCHIALIS, L—Stems ascending, 1-6' high, from among
the old leaves of the previous oS mdlcal Ienves lanceolate, acute, densely
crowded, and ciliated with proj hairs, 3-7"
long.  Stem-leaves linear, less ciliated, and somewhat appressed to the
stem; flowers corymbose, with a bract at each branch of the corymb ; petals
white, spotted with purple, exceeding the sepals—Twin Lakes, Colo-
rado (802).

L (S , Stermb.)—Low, 1-2' high;
root-leaves clustered, somewhat cuneate at base and 3-parted at the apex;
short stems with a few bract-like leaves, few-flowered ; calyx-lobes obtuse,

not longer than the tube; petals yellowish white, a little longer than the
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calyx; entire plant more or less glandular puberulent, though sometimes
almost smooth.—Mountains of Colorado (798).

SaxIrRAGA PUNCTATA, L. (8. estivalis, Fisch.)—Colorado, moist, shady
ravines, at 11,000 feet altitude (803); Utah.

SaxiFraca NvALs, L—Same as our Eastern S. Virginiensis, Michx.
Colorado, 10,000 feet altitude.

Saxirraca vreoriroua, Hook. (193, 8. nivalis, var, Parry, Hall &
Harbour Coll, 1862.)—Half-Moon Creek, Colorado, in damp cold ground,
at 11,000 feet altitude (796).

TeLLMA TENELLA, Walp. Rep. (Lithophragma, Nutt.)—Colorado, west
of the main range (800, 982).

HevcHERA 8ANGUINEA, Engelm—1-2° high; scape smooth, naked, or
with one or two small, bract-like leaves; leaves clustered near the ground,
on petioles 1-3' long, round, cordate at base, indistinctly 5-7-lobed, with
Tobes again divided ; margins ciliate and roundish, teeth mucronate-pointed;
petiole and midrib pilose; flowers paniculate, deep red; lobes of the calyx
obtuse, denticulate; petals slightly exserted, nearly round, denticulate;
stamens and style included —Limestone ledges, Sanoita Valley, Arizona,
at 5,000 feet altitude (673). A very showy plant, and well worth culti-
vation.

Hevenera nusssces, Torr. (Stansb. Rep. p. 388, t. 5).—Mount
Graham, at 9,000 feet altitude (411).

Heucnera parviFoLis, Nutt—Colorado (804, 805), and rocky banks
on Santa F¢ Creek, New Mexico (61).

Parnassia FMBRIATA, Koenig-—Twin Lakes, Colorado (65).

Jamesia Auericana, T. & G.—Colorado, at middle altitudes, in rocky
places (68), and near Santa Fé, N. Mex. (50).

RiBes oxvcaNTHOIDES, L. (South Park, Colorado, 8, 11), is, according
to Brewer and Watson (FL Cal. 1, p. 206), R. hirtellum, Mich.

Ripes LEPTANTHUM, Gray (Pl Fendl. p. 53).—Poncho Pass, Colorado,
Utah (4 and 7). :

Rises LAcUsTRE, Poir., var. seTosud, Gray.—Differing from the species
in its hispid fruit, prickly young branches, fewer-flowered racemes, and
smaller leaves.—Colorado (3).
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Runes cerevs, Dougl—Widely diffused. The expedition has it from
Colorado (6), Zuni Mounains, New Mexico (176), and Nevada. The
from the Zuni M exactly resemble those collected in

1851 by Sitgreaves’ Expedition, and identified by Dr. Torrey.

Rises viscosissimuy, Pursh—Utah,

Rusws avguy, Pursh—San Luis Valley, Colorado (10). Northem
Nevada also.

RiBEes AUREUM, Pursh, var. tenuiflorum, Torr. (Ribes tenuiflorum, Lindl.)—
Distinguishable by having smaller flowers and fruit than aureum proper, yet
closely shading into it.—New Mexico (109). Specimens insufficient.

Rises Worrn, Rothrock (in American Naturalist, June, 1874). (R.

i Pursh, var. variegatum, Watson, King’s Report, vol. v, p.
100.)—2 to 4 feet high. Neither prickly nor spiny. Moderately branch-
ing. Young branches light brown, minutely glandular-pubescent, some-
what angular by two ridges continued from the edges of the expanded
bases of the petioles above. Branches of the previous year ashy-gray,
with a deciduous epidermis, which, on being shed, shows the bark under-
neath dark brown.

Leaves cordate-orbicular, deeply 5-cleft; lobes rather obtuse, unequally
serrate, though hardly doubly serrate (average diameter of the largest leaves
2 to 2} inches; depth of sinus at base in largest leaves 3 inch), slightly
viscid; under surface with a few glandular hairs, pale green; upper surface
smoother and deeper green; petioles in fully developed leaves from 1 to 1§
inches long, margined by a continuation of the veins of the blade, expanded
at base and 1 g plexicaul, frequently strongly pectinately
ciliate and glandular.

Peduncles 1 to 2 inches long, decidedly glandum-pubemm, 4-t010-
flowered ; bracts te-spatulate, obtuse, yell 1l
verging toward red), 1 to 13 lines long and 1 line shorter than the pedicels,
which are a little longer than the flower.

Sepals red, lanceolate, obtuse, 13 lines long, never reflexed; petals red,
ovate-spatulate, half as long as the sepals, equalling the stamens; styles
two, distinetly conical from the top of the ovary, red for half their length,
parted to or below the middle, recurved; stigmas slightly capitate.
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Young fruit strongly glandular hairy, but never prickly, becoming
smoother with age; mature fruit maroon or reddish-purple, globose, three-
eighths of an inch in diameter, few- to many-seeded, edible; seeds dis-
tinctly wing-margined, with the inner coat, as seen through the gelatinous
covering, longitudinally dotted.

Tt will be seen that this plant approaches both R. glutinosum, Benth.,
and R. sanguineum, Pursh, though its nearer affinity is with the latter. It
is distinguished from the former in being fewer-flowered, having shorter
racemes and o rounder berry, and from the latter by its shorter racemes,
relatively shorter bracts and longer pedicels, and erect calyx-lobes. It
may prove to be a mere variety of R. sanguineum, though I think it suffi-
ciently distinet to bear the name of its zealous discoverer, Professor Wolf.

Habitat—Rocky places, at Twin Lakes and Mosquito Pass, at an alti-
tude of from 10,000 to 11,000 feet.

CRASSULACEZ.

TiLLza anausTiFoLiA, Nutt—Twin Lakes, Colorado (972, 326).

Sepus Ruovrors, DC.—South Park, Colorado (771).

Sepus Wrienrr, Gray.—2-6' high; stems ascending from a decum-
bent base; radical leaves 2-4” long, obovate-spatulate, slightly pulveru-
lent, mm'gin whitish, very slightly denticulate; stem-leaves (and stem)

tinged, lanceolate, 3-5 long; infl densely cymose, secund;
pet.als 5, white, with a tinge of red, apiculate, twice as long as the obtuse
sepals; carpels abruptly contracted into a long, slender style—Mount
Graham, Arizona, at 9,000 feet altitude, sending its fibrous roots down into
the crevices of the damp rocks (756).
Sepum rREODANTHOUM, Gray.—Colorado (769, 326).
Sepum sTENOPETALUM, Pursh—South Park, Colorado (770).

HALORAGEZ.

Hrreurs vuLeArts, L—Colorado, not rare (118).
Caturrrions verNa, L—Twin Lakes (314).
CALLITRICHE AUTUMNALIS, L.—Rio Grande at Loma, Colorado (987).
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LYTHRARIEZE.

Curpnea WricaTn, Gray (PL Wright. 2, p. 56).—Annual, 6-12' high,
unbranched; stem, pedicels, and capsules viscidly pubescent or hispid;
leaves lanceolate to oblong, 6-10" long, petioled, gradually reduced to
bracts, glabrous or nearly so; flowers either solitary or two or three in the
axils; calyx with an inconspicuous spur, 3 long, naked in the throat; pedi-
cels 3" long; purple petals hardly 2” long; stamens included ; anthers,
style, and seed smooth.—Sanoita Valley, Arizona (630).

Lyraruy AvatoyM, Pursh, var. vanceoratom, T. & G.—“ Leaves lan-
ceolate or elliptical, mostly opposite or whorled, acute at the base, often a
little petioled, the upper ones much crowded, often shorter than the flowers”
(T. & G FL N. Am. p. 481).—Nevada.

Var. , Gray. (L. Californicum, T. & G.)—I have a set of
specimens (309) from Ash Creek, Arizona, differing, so far as I can see,
from this form in nothing except that the accessory calyx-teeth are not
quite obsolete.

ONAGRARIEZ.

Ermosm ancustiFoivy, L.—Colorado (143); Mount Graham,
Arizona, at 9,000 feet altitude (438).

Epmwosrom ratiFoLivy, L—Twin Lakes. Altitude, 9,600 feet. Wet,
rocky places. August. We have in the collection the extreme forms of
broadly lanceolate and narrow, lanceolate-linear leaves, with all gradations
between. (142.)

Epivosium TETRAGONUM, L —Twin Lakes, Colorado (145, 153, 156);
Nevada and Utah.

Ericoprom cororatus, Muhl.—Colorado (154).

Eriosiuse parustee, L. var. 4. aLsiorvw, T. & G.—(156 bis.)
These specimens were intermixed with 156 in the retained collection. So
plainly marked were their characteristics—i. ¢., leaves entire, lance-linear,
obtuse; stem fow-fl d; fl 1 hite; capsule hoary, at firstal
sessile, afterward with a long pedicel—that I am half inclined to keep the
form distinct as a species. Ixcept for its manifesting little or no tendency
to branch, it would be exactly E. rosmarinifolium of Pursh, FL 1, p. 259.—
South Park, Colorado. Altitude, 9,900 feet.
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EpiLopion paxicuLatvy, Nutt—Utah; San Luis Valley, Southern
Colorado, at 6,400 feet altitude.
Z, Ca , Presl—Extending from California to East-

ern Arizona.

GavorEyTUM T. & G.—Nevada; Colorado (150, 146,
147).

Gavorryrum racEMosuM, T. & G.—Utah.

@Exoruera reNnts, L—Utah and San Luis Valley, Colorado (131,
141). Var. grandiflora, T. & G.—Nevada.

Var. irsurissina, Gray. (G. Hookeri, Torr. & Gray.)—Close to the
last—i. ¢., var. grandiflora—but with a very hirsute ovary.—Sanoita Valley,
Arizona (658).

(ENOTHERA SINUATA, L., var. GRANDIFLORA, S. Watson.—A poor specimen
of what I take to be the above is found in the collection from Arizona,
though I find it bas hardly free tips to the calyx-lobes, and the flowers are
nodding in the bud; seeds not seen. In this and the next species, there is
a great difference in the length of the styles in plants from the same imme-
diate locality, though it hardly suggests the idea of dimorphism.

(ENoTHERA PINNATIFIDA, Nutt.—Usually erect and somewhat branched,
canescently pubescent and more or less hirsute; lower leaves petioled, entire,
serrate or pinnatifid, upper ones li deeply and somewhat
irregularly pinnatifid ; capsule sessile, linear, tapering, hirsute, 1’ long; calyx-
tube slender, dilating gradually, 2’ long; petals white or Tose color, 1’ in
diameter ; calyx-lobes reflexed, not more than 1’ long, tips hardly free ; seeds
yellow, strongly pitted, slightly apiculate and oval.—Southern Arizona
(818, 377) ; Colorado (125).

(ENOTHERA TRICHOCALYX, Nutt.—Erect, 4° high, tomentose or somewhat
canescent, hirsute ; leaves sessile, tapering (in my specimens) into a petiole,
oblanceolate, sinuate, denticulate ; capsule sessile, linear, tapering upward
slightly ; seeds in a single row ; calyx-tube 13’ long, calyx-tips free, throat
naked ; petals yellow, 13/ long. Mr. Watson, to whom I am so greatly
indebted, doubtfully assigns this rather rare plant here, adding in his
remarks that it is 1068 of Wright—Willow Spring, Arizona, at 7,195 feet
altitude (223).
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(Enornera ALsicAuLss, Nutt—Utah.
Var. Engelm.—Glabrous or ly pub much
branched, often from the decumbent base; leaves sessile, or nearly so,

narrowly lanceolate, sometimes entire, but more frequently runcinately
pinnatifid in their whole length.—Arizona, Dr. Oscar Loexw.

(EroraERA coroNoriForis, T. & G.—Twin Lakes, Colorado, at 9,500
feet altitude (126).

(ENoTHERA ROSEA, Ait.—Slender, branching from the base, sparingly
puberulent ; leaves lanceolate, tapering rather gradually to the apex, attenu-
ated into a petiole 1’ long, entire or repandly denticulate; capsule ovate,
4-angled and 4-ribbed, 3-6” long; calyx-tube 4" long, longer than the
lobes; petals bright rose color, equal to or somewhat shorter than the calyx-
tube; seeds nearly smooth—Cienega (near Tucson), Ariz. (563).

@ Nutt.—Acaul or with a very short stem,
ahout 5' high, more or less hirsute, cspecially on the margins and principal
velas of the leaves; leaves broadly lanceolate, 2-8' long, attenuate into a
long petiole, rather acute, i larly and imes deeply te-toothed;
calyx-tube 95" long, tipe of the Iohes united in. he bud; (capeales oblang,
over an inch in length, strongly ribbed ; “seeds in 2 rows in each cell, oval-
oblong, not angled, very minutely and densely tubercled upon the back
with thin flattened processes and with a narrow, longitudinal furrow on
the ventral side.’—South Park, Colorado, at 9,900 feet altitude (132).

(ExorHERA TRILOBA, Nutt—Calyx-tube 2-7' long; tips of the lobes
free; petals obovate, §-2' long (the specimens giving so unusual a size
of flower were from Willow Spring, Arizona); capsule 4-toothed, at the apex
broadly 4-winged; seeds 1-13" long, angled, obscurely but densely tuber-
culate—Willow Spring, Arizona (239); Denver and Twin Lakes, Colo-
rado (123).

(Enoruera Nurrawun, T. & G.

(ENOTHERA HETERANTHA, Nutt—Utah.

Evoturra Hartwear, Benth—Suffruticose, usually about a foot high,
branched (especially above); bark frequently shedding, as in (. Californica,
pubescent, though sometimes glabrous ; leaves lanceolate, entire or irregu-
larly repandly denticul hatciliate, 8”13’ long; calyx-tube variable,
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about 2’ long, broad in the throat; petals yellow, ¢-12” long; eapsule 3-1'
long, hairy, though attenuated toward the base; seeds oval, indistinetly
tuberculated; stamens shorter than the petals ; stigma discoid.—Camp Bowie,
Ariz. (460). Var, avanouLzroLia, S. Watson. (@Enothera lavandulafolia,
T. & G.)—Much smaller; leaves linear, hairy, obtuse, 412" long; calyx-
tube much more slender and the “calyx-segments less attenuated above”.—
Collected by Dr. Loew in Arizona. Widely different in appearance. Var.
Fendleri, S. Watson, may be usually known at a glance by being glabrous,
having oblong lanceolate leaves and larger flowers, with a broad throat. It
comes from the same region.

@Evoruera Gregerr, Gray (Pl Fendleri, p. 46).—¢“Secarcely more
than a variety of the last. More shrubby and diffuse, low, viscidly pubes-
cent or more or less hirsute; leaves ovate to oblong, 1-3" long, acute,
mostly sessile; flowers mostly terminal, calyx-tube slender, 8-15"; petals
acutish, 3-6” long, capsule §' long”—(Wasox, Proc. Am. Acad. viii, p.
590.) Arizona.

(ENoTHERA ALYSSOIDES, Hook. & Arn—Utah.

Evoruera Booram, Dougl—Nevada.

(ExoTHERA 8cAPOIDEA, Nutt.—Utah. Also, var. purpurascens. “Flowers
larger, pinkish-white or purplish, rarely yellow, tube 2-3" long; petals 34"
long—(Watson.) Nevada.*

Gavra cocerves, Nutt—Perennial, from a woody root, canescent;
leaves lanceolate or linear, entire or irregularly sinuate dentate, -1} long;
bracts persistent, about as long as the mature fruit ; reflexed calyx-lobes a
little longer than the tube; style pilose at base; stigmatic indusium annular,
margin entire or nearly so; fruit canescent, contracted in its lower third
into a-thick terete neck—Nevada, Arizona, and Colorado (160, 161).
Smooth form (159), Colorado.

Guavura sp.?, No. 233.—Willow Spring, Arizona, 7,195 feet altitude.
In the absence of proper fruit, on which I must depend to aid in assigning
this specimen to a place, I felt inclined to regard it as merely a form of G.
coceinea, which the structure of the flower much resembles. Dr. Gray (who

It is but jast that T should state (what is, bowever, obvious) that in describing the species of
Gnothera T bave drawn largely upon Mr. Watson's admirable monograph of the genus. See P
Acad. vol. viil, pp. 573-618.
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has it, without fruit, from Dr. Palmer, obtained in New Mexico) is inclined
to regard it as G. Drummondii. 1 believe it will prove distinct from either,
in which case it might appropriately bear the name of G. Palmeri.

Giaura PaRvIFoLIA, Torr. (in Ann. Lye. New York, 2,p.200). (G.coecinca,
Nutt,, var. of T. & G.)—Perennial, much branched from the base; branch-
lets, leaves, and fruit hoary puberulent ; leaves -}’ long, linear, irregu-
larly and sparingly denticulate; calyx-tube 3-5” long, a little longer than
the lobes ; stigmatic indusium deeply 4-lobed, and slightly folded around the
lobes of the stigma; appendages to the filaments rather large, 1 long;
mature fruit suddenly contracted into a thickish neck at its lower third,
above acutely 4-angled, intervening faces deeply concave, apex obtuse,
acute, or even apiculate; style at base slightly villose. Evidently the
nearer affinity of this plant is with G. coccinea, but since in addition to its
smaller leaves the stigmatic indusium is constantly 4-lobed, I feel bound
to keep up the distinction and restore the old name. The bracts too are
smaller than in G. coccinea, and not caducous as in G. Drummondii, to which
it hay 4lso some points of resemblance.—Cottonwood and Camp Grant,
Ariz. (349).

Gavra svpruLta, Engelm (Pl Lindh. p. 196).—1-2° high, villose,
bearded with long, spreading hairs; branchlets, flowers, and bracts glabrous;
leaves smoothish, lanceolate, attenuated at either end, repand-denticulate,
lower ones broader, petioled; rachis roughened by the adnate pedicels from
which the fruit has fallen; fruit ovate-pyramidal, glabrous, acutely four-
angled, sides concave and hardly roughened. Flowers sometimes tri-
merous; appendages at the base of the filaments rather large; stigmatic
indusium 4-parted and free (its tips at least) from the stigma.—Arizona.

Graura PaRVIFLORA, Dougl.—Valley of the Gila, Arizona (768); Utah.

LOASEZ.

CevaLLia* siNvaTa, Lagasca—-Genus of a single species so far as
known.—Limestone rocks, Camp Bowie, Ariz. (480). Stings the hand like
a genuine nettle. :

* CEVALLLY, Lag—Tabe of the plamose calyx sbort, oblong; 5 linear lobea erect. Petals 5,
Plumose, erect, a6 long as and similar to the sepals. Stadicns 5, erect, filaments very sbort; anthers
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Peraronvx Trusexy, Gray (Bot. Mexican Boundary, tab. 22).—South-
ern Nevada.

Peravovx Nimipus, Watson (Amer. Naturalist, 7, 300).—Differing
from the above in having its leaves distinctly petioled, serrate, “ vitreous
and shiny” and nearly alike in size (1-1}' long) to the ends of the
branches.  Flowers also are in short, dense, cymose panicles—Also
from Southern Nevada—Prave IV. Fig. 1. Branch nearly natural size.
2. Flower. 3. A single petal. 4. Diagonal section through pistil show-
ing the single suspended ovule and two calyx-lobes. ~All except the branch
enlarged.

Mentzeia wupa, T. & G.—6-18' high, very rough, with short,
almost cartilaginous bristles, usually branched from the root; leaves
linear or lanceolate, nearly entire, or deeply pinnatifid; exterior filaments
more or less dilated, antheriferous; petals nearly or about twice as
long as the linear calyx-segments; seeds very mumerous, winged, and
somewhat flat—Colorado (764, 765); Fort Wingate, N. Mex., Professor
Loew, coll.

MentzeLIs AsPERA, L—Annual; usually slender leaves, 3-lobed (the
terminal lobe largest, irregularly toothed); petioles 4” long, slender; flowers
sessile or mearly so; petals 2" long, equalling the subulate calyx-teeth;
capsule 1’ long, regularly club-shaped. The few flattish seeds pendulous,
under the lens marked with curved longitudinal lines. Not winged—
Sanoita Valley, Arizona, at 6,000 feet altitude (642). I had doubtfully
named this M. albicaulis, Dougl, but from Mr. Watson’s description in FL
Cal. 1, p. 235, have assigned it here. Number 928 of Thurber’s collection
is in part the same, but is under M. albicaulis.

MenTzELIA ALBICAULIS, Dougl.—Colorado (768); Nevada.

Mentzeuia Levicavus, T. & G.—Utah.

linear-oblong, pilose, Slobed at base, connective prodaced beyond the ant ' into an elongated
anb-inflated process, Staminodia 0. Ovary inferior, l-celled; style sbort, stigma ovoid. Solitary
ovule hanging from the apex of the cell. Frnit dry, indebiscent, oblong or obovoid, crowned by
the calyx and corolla. Exalbuminous seed, conformed in shape to the cell; testa membranaceoas,
smooth ; radicle very ing berbe, with the habit of Scabioss, can.
escent-pubescent, sctose, with larger simple bristles arising ont of glands, smaller ones short, thick
[transversely tubercnlar ronghened] ; bark white, shiving. Sessile L i

Flowers terminating the poduncles, aggregated in hemispherical heads, silky birsute. Involuzre of
linear-setaceous bracts.—BENTHAM & HOOKER.
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CUCURBITACEZ.

Evarerion* WrieaTn, Gray (PL Wright. 2, p. 61).—Stem slender,
pubescent; leaves reniform or cordate, obscurely 5-lobed or angled; sinus
deep; apex sometimes distinetly triangular-acuminate, slightly scabrous on
the under surface and nearly smooth above; margin ciliate, and sometimes
slightly and remotely denticulate; male flowers rather few, in a slender
raceme, on capillary pedicels, abundantly covered with minute, globular,
stalked glands (the pedicels of which are manifest on the margins of the
corolla-lobes) ; corolla adnate to the calyx, the lobes of which are reduced
to mere teeth; fruit 1-13 long, 6” in diameter, covered with glandular,
hairy prickles—Cienega, Ariz. (581). Beyond doubt identical with 951 of
Mex. Bound. Survey.

AroDANTHERAT UNDULATA, Gray (Pl Wright. 2, p. 60).—Trailing vine,
several feet long. Fruit 3-4' in diameter.—Valley of the Rio Grande and
Eastern Arizona (373).

Cucugsrra i piGITATA, Gray (PL Wright. 2,p.60).—* Root large, fleshy;

e e P e e
Corolla. , tube short or elongated, inated, or
atindriosls otes cbloag, e of Jaodin: Fikmenis sosT TH 35 Mosgaton column; anthers
nnited into » small obloog or globose head; linear cells sigmoid, floxnose ; conmective sometimes
produoed begond tho osle. No radimant of a0 ovary, Femele fuwers sclitary.  Calyz aod soroll as
in the male flowers. No rudimentary stamens. Ovary obliquely ovoid, rostrate, hispid, o echinate,
1 elled ften S osled with & olle smeay-ovaled and the thind smpy, arly dealld with ovecx o
cells, 2 above and 2
e} evaies fo sell Smbag; o »
obliquely ovoid, rostrate, gibbous, fleshy, 1-many-celled (“dehiscent at the apex,” Gray). Seeds flat,
Al e margg fVn et —<Aemeal, diblag bucte, sbodt e yabckout LS o ot il
Tobed or parted. Tendrils 2-3-parted.—BeNTAAM & Hoo!
ODANTHERA, Arn.—] l‘lnwen monacious o amm.m Malo flowers racemase, Tube of the
, lobes5, tate, deeply 5-parted
sogments oblog o lincar. Stamens 3 or 4, sessilo iu the it ot the ellyx, ones linear, connate in
the middle; ane, or two 1-celled, the remainder 2-celled, cells nearly atraight, connective not
No rudimentary ovary. flowers solitary. Calyx as in the male, but more nrceolate. Corolla
. No radimentary etamens! Ovary ovoid, with 3 placentas; stylo colompar, with a 3-lobed
fieshy stigma; ovales many, horizontal. Frait fleshy, ovoid.—Climbing or prostrate herbs, pubescent
or hispid. Leaves round, reniform, entire, or somewhat lobed. Flowers rather. large, yellow.—BEN-
THAN & HOOKER.
{CupsReras, Lion—Tlovers menacions, all il ey Mile flowes Gy b sumpassinte,
Tarely elongated, lobes 5; Corolla campavulate, cleft to or below the middle.
Apices of the lobes recarved. imserted i the bottom of the calyx; flaments free;
anthers linear, cofinent into  head, one, I-celled ; two, 2-celled ; ol shongated, uucil ez,
No rudiments of an ovary. Femalo flowers:—Calyx and corolla an in the male. Threo rulimentary
Maimeue In the bottom of tho ealy%. Ovary abloog, with 3 placentes; syle shoeh,atlgmis 3, label
or forked; ovules many, horizontal. Frait a berry, fleshy, often with a thick rind, indebiscent
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branches prostrate, running 10-20 feet” Segments of the upper leaves
2-4" wide and 3' long; lower leaves wider and shorter, somewhat lobed.
Corolla yellow, 3' long, funnel-shaped.—Arizona (441). Fruit 3'in diameter,
green, with white, longitudinal stripes.

CACTEZ.
BY DR. GEORGE ENGELMANN,

MayiLLaria (CorYPHANTHA) vivieAra, Haworth, Engelm. in Watson's
Bot. King’s Expl. 117.—A common plant on the Western plains from the
Missouri to Texas, extending in the mountain regions asfar westas Arizona
and South Utah, the large, deep rose-colored or purple flowers, with fringed
sepals and lance-linear, acuminate petals, green, oval berries, with light
brown, pitted seeds, readily distinguish the species. The form of the plains
is lower and often densely cespitose-spreading; the mountain plant is often
simple and larger. The largest form, which comes from Arizona, I had at
one time distinguished as M. Arizonica, but must now consider it as only a
gigantic vivipara, 3-5 high, 4 in diameter, with spines often over 1’ long
on rather broad and spreading tubercles. Rothrock, 1874, (203), is a smaller
form, from Camp Apache, Ariz.

MaviLiaria (CORYPRANTHA) CHLORANTHA, 0. sp—Similar to the last,
but with broader yellow petals; stems oval to cylindrical, 3’ wide, some-
times 8-9' high; tubercles compressed from above; 20-25 outer spines gray,
almost in 2 series; 6-8 or 9 inner omes stouter, -1’ long, reddish or
brownish only at the tip; flowers yellowish or greenish-yellow, crowded on
the top of the plant, 1§’ long and wide, often 1-2 small, fringed sepals on
the ovary (which also occasionally is seen in vivipara); sepals lanceolate,
fringed; petals lanceol , acute, denticulate; 7-9
whitish stigmas, erect-spreading.—Southern Utah, east of Saint George, Dr.
Parry. 1. E. Johnson.

Ecumwocactus Wisuizeni, Engelm.—Very large, often over 3° high
and half as much in diameter; at first g]obose, then ovate to c)]mdncal

alalt 1 1

and many-seeded. Soed oots pereanial, often
T St CTENTAD fee. ool .y AR Fovmactlages yalor ‘P oo Ty
largo.—BexTHAM & HookFk.
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with 21-25 rather sharp ribs; the large linear-oblong areole (very woolly
when young) bear three kinds of spines, first, 4 very stout, annulated, reddish
ones, 13-2}' long, the 3 upper ones straight, the lower one hooked; second,
3-5 lower and usually 3 uppermost spines, slender, but straight, stiff, and
annulated, of reddish color; third, 12-20 whitish, bristle-like, flexuous,
lateral spines: flowers 2-23' long, 13 wide, yellow, outside greenish with
purple-brown; ovary and fruit imbricately covered with numerous (50-60)
cordate or reniform crenulate sepals; sepals of tube oblong, ciliate; petals
broadly linear, crenate, bristle-pointed; style deeply divided into 12-18
linear stigmas; seeds 1" long or over, reticulate or shallow-pitted. —Southern
New Mexico.

Var. Le Coxter  (E. Le Contei, Engelm.)—At last clavate from a slender
base; lower central spine more flattened, curved or twisted, but not hooked;
flower rather smaller and with fewer parts.—This is the Western form, from
South Utah and Arizona to and beyond the Colorado River. Dr. Rothrock
collected, at Camp Bowie, Ariz., a peculiar form (492), which may repre-
sent another variety, decipiens: globose, 1° in diameter; spines shorter and
fewer, no straight spines above the 4 central ones, none longer than 1-1}
inches; 10-15 thin flexuous spines on side and upper end of areole; only
20-25 sepals on ovary.

ECHINOCACTUS POLYCEPHALUS, Engelm. & Bigel. (see Watson in Bot.
King's Expl.117).—From the Mojave region to Southwestern Utah. The
numerous spiny-bristly sepals, and the linear, acute, yellow petals almost
hidden in a dense cottony wool.

Ecnivocacrus WarrpLer, Engelm. & Bigel; Watson, L ¢. 116.—On
the Lower Colorado River and northward into Utah.

Cerevs (Ecumvocerers) Exorvasst, Parry; Watson, L ¢ 117.—
Throughout Arizona and into Utah and Southern California. Flower
purple, open only in mid-day sunshine.—Camp Bowie (1002), Mrs. Major
Sumner. Flower only. May be this or an allied species.

Cerevs (Ecnisocereus) pa@Niceus, Engelm—Globose or oval heads,
2-3' Ligh, about 2’ in diameter, several to a great many (sometimes over
100) from one base, 8-11-ribbed; 8-15 slender, but straight, stiff, and
very brittle spines in each bunch, §-1}' long, 1-3 of them more central and
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a little stouter; deep red flowers, 13-23' long, half as wide, open equally
day and night, spatulate, rather stiff petals, rounded at tip—From West
Texas to Southern Colorado and Arizona, as far west as the San Francisco
Mountsins, Bigelow, and from Fort Whipple, Palmer.

Crrevs (Ec ) T vs, Engelm—Few (2-5)
globose or oval heads, 2-4' high, 2-2} thick, 6~7-ribbed; areol more
distant than in the last; spines fewer, only 3-6, flattened or angular,
usually curved, about 1’ long; flowers same as in last—New Mexico, Santa
Fé, 1874, Rothrock (39). C. gonacanthus, Engel. & Bigel., which extends
from New Mexico to the Arkansas River and westward to Zufii, and is
characterized by its stouter, longer, and more numerous spines, may
belong to this species; and perhaps both, with numerous other so-called
species, which vary only in the number of the ribs, the number or form of

the spines, and the closeness of the spine-bunches, but have all similar
flowers, may have to be considered as forms of one polymorphous type
(C. phaniceus).

OpuNtiA (PLaTOPUNTIA) BASILARIS, Engelm. & Bigel—A low plant,
with broadly obovate, often retuse or fan-shaped joints, branching mostly
from the base, pubescent, as well as the fruit; areolz very close, without
spines, but densely covered with short, yellowish-brown bristles; flowers
large, rose-purple; fruit dry, subglobose, with rather few, large and thick
seeds.—Southeastern California to Arizona. Distinct from all other species
of this region by its mode of growth, its pubescence, the absence of spines
proper, and the very large (335" wide) seeds. The large purple flowers,
which in the season completely cover the plant, make a beautiful show.

Orustia (Pratopuntia) Missouriensis, DC.—Santa F¢, N. Mex,
1874, Rothrock (6). Common from the plains of the Missouri into the
mountains. A low, very spiny (whence Nuttall's name, 0. feroz) species,
with yellow or sometimes (on the Upper Arkansas plains) purple flowers,
and dry spiny pods, which contain large, much compressed, and broadly
margined seeds.—Several more, probably half a dozen, flat-jointed Opuntie
have been noticed in Arizona, some prostrate and with smaller joints;
others tall, erect, with large joints (to a foot or more in length), many
of them very spiny; of them not much is known, as the plants are difficult

9 Bor
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to preserve and flowers and fruit have not often been found or collected.
Full notes, living joints, good fruit and seed, and pressed flowers are
desirable, to make us sufficiently acquainted with theso plants. The best
method of preserving the flowers is to split them open before attempting to
dry them.  Living plants or joints are very valuable, but alone are not
sufficient, because in cultivation they very rarely flower and scarcely ever
bear fruit.

Opuntia (CYLINDROPUNTIA) CLAVATA, Engelm.—A low, cespitose plant,
with short (1-3' high, 1’ thick), clavate, ascending, strongly tuberculate
joints, the upper areolw bearing 4-7 ebony-white, flattened, striate spines,
surrounded by a number of smaller, bristly ones; yellow flowers, 2’ wide;
dry, yellow, oval pod, covered with numerous, large, woolly, and long-bristled
areolz.—El Rito, New Mexico, Rothrock, in 1874 (92). Also about Santa
F¢, ete.

Opuntia (CYLINDROPUNTIA) PULCHELLA, Engelm. (see Watson’s Bot.
King’s Expl. 119; Simpson’s Report, Botany, t. 3).—A very small, purple-
flowered species of Nevada. A flower hrought home by Mr. Bischoff was,
by a singular error, enumerated in the Catalogue of 1874 as Cereus viridi-
Sflorus.

OpuntIA (CYLINDROPUNTIA) ARBORESCENS, Engelm. (see Watson, I c.
120).—Cuero, New Mexico (101), Rothrock, in 1874; Cienega, South Arizona
(near Tucson), the same (584); and from Camp Bowie, Ariz. (1002), by
Mrs. Major Sumner. This handsome species extends northward to the
plains of Colorado and Pike’s Peak, covering extensive tracts. Remark-
able for its horizontal, often whorled, branches; purple flowers, 2-2}' in
diameter; ovary often with some spiny bristles, which at maturity disap-
pear. The skeleton, as the cactus wood is rather fancifully called after the
soft tissues have rotted away, forms a heavy, hollow cylinder, with regular
rthombic holes or meshes corresponding to the tubercles and spine-bunches
of the plant, and makes excellent canes. This species is closely allied to
the Mexican O. imbricata and O. decipiens, arborescens being the northern,
larger-flowered form, but the seeds are different.

Opuntia (CyuinpRopuNTIA) BigeLovir, Engelm. (Pac. R. R. Rep. 4,
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Bot. 50, t. 19)—An erect, bushy plant, 10-12° high, with oval or sub-
eylindric joints, bearing on short oval tubercles 3-5 large (1’ long) and
many smaller spines, the larger ones loosely covered by glistening, whit-
ish sheaths; purple flowers, small, 1 inch wide; fleshy, greenish berry,
numerous small and very irregular seeds, or often abortive; wood a wide,
fragile tube with short meshes.

OpUNTIA (CYLINDROPUNTIA) ThssELLATA, Engelm—Very bushy, from
a stout trunk, with solid wood, sometimes several inches thick; ultimate
branches as thick as a swan's quill, covered with angular, flattened, ashy-
gray tubercles, the uppermost bearing at their upper end single, long, loosely
yellow-sheathed spines; flowers small (about § of an inch wide), yellow;
small fruit, oval, covered with long, soft, brown bristles. Pac. R. Rep. I c.
t. 21.—On both sides of the Lower Colorado River, 6-7° high; the yellow,
shining spines, crowded on the upper end of each year's growth, together
with the scale-like tubercles, give the plant a singular and striking appear-
ance.

There are several other cylindric Opuntia in Arizona, not collected in
these Expeditions, and for the most part only imperfectly known. It is
desired to direct attention to this interesting group, which, on account of the
bulky forms and forbidding armament, are too much shunned by travellers.—
Opuntia echinocarpa, Engelm. & Bigel, is a low and very spiny bush, with
yellowish flowers and dry, spiny fruit. Opuntia acanthocarpa, Engelm. &
Bigel, is taller, with elongated tubercles, or rather ridges, copper-colored
flowers, and dry fruit bearing few, but stouter spines. O. mamillata,
Schott, and fulgida, Engelm. & Bigel, are allied to O. Bigelovii, with
thick tubercles or prominent crests, the former with small, the other
with numerous long and shining, sheathed spines; fruit often abortive.
Good specimens with flower, fruit, and good seed of the same plant
(s0 that mixing species and forms may be avoided) are very desirable,
as we know scarcely anything more about them than what the botanists
of the Mexican Boundary Commission (often at the most season)
could find out, twenty-five years ago. Opuntia leptocaulis, DC. (O. frutes-
cens, Engelm.), the most slender Opuntia known, bushy, with branches like
pipe-stems, small yellow flowers, and red, somewhat fleshy berries, is common
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from North Mexico, through Texas, to Arizona. It has been said that its
flowers, contrary to the habit of the genus (which has diurnal flowers—i. .,
open in sunlight), are nocturnal, which, however, is now positively denied.

FICOIDEE.*

Movtugo s, L—Point of M Arizona (723).

UMBELLIFERZ.

Ervnorow Wrignti, Gray (Pl. Wright. 1, p. 78).—Erect, smooth,
pale, somewhat branched ; lower leaves narrowly spatulate, regularly pec-
tinate or toothed, with each tooth inating in a bristle; stem-l;
lanceolate, 3-5 long, deeply cleft, with the divisions terminating in a bristle;
upper leaves shorter, more deeply and palmately parted; petals blue, with
a long, inflexed point ; leaflets of the involucre longer than the head ; inner
bracts slightly exceeding the flowers—Sanoita Valley, Arizona (603), at
6,500 feet altitude.

MuseNiomt TRaCEYSPERMUM, Nutt.—Branching from the base; radical
leaves ascending, petioled, pinnately parted, with the segments pinnatifid;
rachis broad, 1-2; fruit nearly as broad as long, and slightly roughened ;
involucel of 8-10 leaflets, 2-4" long, narrow, but slightly dilated up-
ward.— Colorado (726).

Croura macuLaTa, L—Nevada and Utah.

Caruy GairpNeri, Benth. & Hook.—Nevada, where, as in Utah, the
tubers are an important article of food with the Indians.

cumma oA il ionoss A iy of feky o wostlem Danin W1t g opposito
1 d no stipules ; " d Portulacacea by baving distinct partitions to
the ovary and capsale (which are the petals and
in the manuer of Cactacce (but the former wantiog in most of the genera); agreoing with all these
s 8'VKe Camp Lo pout o S BHIEVOOUL PLAT 108 O SR ITR prcd o€ emphely
round a mealy albomen.”—FL Cal. p

MusENTON, Nutt.—Cal P bovate, poi Stylopodia
amall, deprossed, styles ratber short. Froit mu slightly compreased on the ide, commissure rather
broad ; carpels 5-angled, a littlo compressed on the back, with the primary ribs fliform, rather promi-
nont, latoral ones contiguous. Vitt many. Carpophore bifd. Seed compressed  little on the back,
with the sides a littlo incurved.—Perennial, cmapitose berbs, bravching from the base, smooth. Leaves
pinnate or bipinnatifid, segments pinnatifid. Many-rayed nmbel compound. Involnere noue. Invo-
Tocel of a fow short leafleta. Flowers white or yellow.—BENTHAM & HOOKER.
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Berura* 1a, Koch. (Si ifolium, L.)—San Luis Val-
ley, Colorado, in hot springs, the temperature of which is 80° Fahr, and
in spring water at Fort Tcjon, Cal, where the water has a temperature of
62° Fahr. In neither of these locations was there much of a yearly
variation in temperature of the water, yet in one instance, as in the other,
the plant grew luxuriantly, the diff in the temp of the water
at the two places being 18° Fahr. (732, 262.)

Stom crourzroLios, Gmelin, (Apium lincare, Benth, & Hook )—San
Lauis Valley, Colorado (730, 732).

CrmoPTERUS ALPINUS, Gray.—Low annual shoots 2-5' high, from a

perennial root; leaves bipinnatisect or bipinnate, segments 24 long, linear,
acutish, glabrous, or very minutely puberulent; scape as long as or exceed-
ing the leaves; involucels 5-7-parted, segments linear or lanceolate, as
long as the flowers; calyx-teeth conspicuous, subulate; fruit thickish winged,
with the marginal ones a little wider than the others; vitte one in each
interval and two on the commissure, all small. Flowers small, yellow.—I have
taken the character of this fruit from No. 213 of Hall and Harbour. The
material, moreover, is very scanty. If, however, the specimen examined
by me is fairly a rep one, the between it and
@Enanthe is too obvious to escape attention, especially when we remember
that with the other Jiarities it has no carpoph Griffith’s Peak, near
Georgetown, Colo,, at 11,500 feet altitude (725, 731); also aceredited by
Porter to Mount Lincoln, Colorado, at an elevation of 13,000 feet.
CYMOPTERUS GLOMERATUS, Raf—3-8' high; caudex 12’ high, branching
from the summit; peduncles shorter than the leaves; leaves ternately
divided, deeply bipinnatifid, on long petioles, which are dilated at base.
Umbels on very short rays; involucels palmately parted, unilateral and
sometimes coherent with the rays of the umbellets; flowers white; fruit in
my specimen, No. 210, of Hall and Harbour, with marginal wings thin and
expanded and with the dorsal ones only a little less so. I must confess my

* Brruta, Koch.—Calyx-teeth mioate. Stylopodium conical and styles short. Fruit nearly glo-
Bose, witl ad commissure, emarginate at base, the ribs nerve-like, not raised above the thick
e bes numerons and contiguous, sarrounding the terete seed. Carpophore 2-parted, very
sler me ate and serrate ; fovolucres and involucels of several
ulah, flowers white.—FL. Cal, p. 260.
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inability to find any trace of carpophore, either free or adherent, to the
carpels—Denver, where in June it is quite common on the plains.

Licusticus yoNTANUM, Bentham & Hooker. -(Thaspium? montanum,
Gray.)—1-2° high, often branched; leaves twice ternately divided; lobes
Tinear, linear-lanceolate, or lanceolate, 9-18" long; petioles 1-4’ long, widely
dilated into a sheath toward the base; fruit variable, oval or broadly oval,
marginal wings broader than the others, or sometimes the dorsal as much
dilated as the marginal; vitte single or double in each interval; involucre
none; involucels of 5-9 setaceous bracts, which are 2-4” long; flowers
bright yellow.—Central Colorado, reaching as high as 12,000 feet altitude
(716, 719, 720, 724), and in Arizona, at Willow Spring, at 7,195 feet
altitude (253). In the majority of cases in my specimens, one carpel has
entirely, or almost entirely aborted.

Licusticum apnroLroy, Benth. & Hook—Twin Lakes, Colorado (717).

THASPIUM TRIFOLIATUM, Gray.—South Park, Colorado (727).

ANGELICA an:u:m, ‘Watson (American Naturalist, 7, 301).—“Tall
and stout, roughly p lent, leaves bi ; leaflets te-obl
2-3' long, acute, incisely serrate, the teeth broad and mucronate, widdle
leaflets petiolulate; umbels naked; rays numerous, unequal, becoming 2-5'
long; pedicels and ovary hispid; petals apparently white; fruit broad-
elliptical, 3" loug, sub-pubescent, the dorsal wings thick, narrower than
the lateral ones, Utah.”

ANGELIOA LINEARILOBA, Giray (Proc. Amer. Acad. vi, p. 347).—South-
ern Sierra Nevada, at 9,500 feet altitude (355).

AxrcranceLicA GyeLiNt, DC.—Twin Lakes, Colorado (712).

Ferura muLTiFma, Gray (1).—From Utah, the Expedition has simply
the leaves of what Mr. Watson doubtfully refers here.

Peucepanum sativuy, Benth. & Hook. (Pastinaca sativa, L., Gray’s
Manual)—Utab. Introduced.

HeracLEUM LANATUM, Michx.—Twin Lakes, Colorado (713), and New
Mexico? Hance.

CORNACEZ.

Cornus pupescens, Nutt—Utah. A specimen from Loma, Colorado,
is doubtfully placed here. Specimens too poor. (79.)
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“GARRYA* FLAVESCENS, Watson (Am. Naturalist, 7, 301)—Silky-
pubescent, with straight, appressed hairs ; leaves yellowish, elliptic-oblong,
acute at each end, 1-2}' long, glabrate above, entire, revolute on the
margin; petioles 3-6" long; aments pendulous, the bracts broad-ovate,
connate, foliaceous, acute or the lower ones acuminate, 6-10 pairs; sterile
aments rather loose, 1-2 inches long, the flowers 1-3, on pedicels equalling
or exceeding the ample bracts; fertile aments crowded, 1/ long, with solitary
flowers and densely pubescent fruit—From Southern Nevada and Utah to
Arizona and New Mexico; growing 5-8° high”

CAPRIFOLIACEZ.

Apoxat MoscHATELLINA, L.—Leaves mostly radical, 2-3' long, ternately
bi- or triternate, segments again trifid ; flower-stems as long as, or longer
than, the radical leaves, with a pair of trifid leaves. Head of about five
greenish flowers terminating the stem, the terminal flower with fewer lobes
to the calyx and corolla, and also fewer stamens than the lateral flowers.
Berry green—In shaded mountain ravines in Colorado, at 11,000 feet
altitude.

Sampucus 6Lauca, Nutt—Willow Spring, Arizona (250); Utah.

Sampucus Mexicans, Presl.i—Camp Lowell, Ariz. (near Tucson);
a small, much branched tree, 10° high and 5’ in diameter; bark light brown ;
young branches and petioles densely canescent; leaves on the under surface
less 50, nearly glabrous above ; leaflets usually 5, 13-3' long, terminal one

cxa, Dougl. ex Lindl. Bot. Reg. t. 1686.~Flowera dicccious ; aments between the united
Seacta EMale et A - pertad sy lih e ading 1t Mgmane vilrbe slens
‘sometimes cobering. Pe ‘opposite or alternate to the tepals, flaments free; anthers
fixed by the base, linear At Iaterally debiscent. Disk and rodiments of the ovary obscure.
Femals flowers, with the calyx-tabe ovoid; lobes of ibo limb 2, opposite, sbort or obsolete. Rodi-
ments of the stamens and disk 0. Ovary I-celled; styles 2, liform and erect, or sbort and rocurved,
longitudinally stigmatose within ; ovnles 2, banging parallel from the apex of the cell ; faiculus elon-
les, 1-2-seeded. Seeds oblovg, compressed, testa
‘membravaceous, transversly rugose. Albumen copious, flesby ; embryo cylindrical, minote, cotsledons
obloag radiceteroa—Shrob,with 4-augled branches Leaves oppositey potcled, catitoedeatculte,
‘penninerved, evergreon, petioles connate at base. Flowers small, not articalated with the pedice
BexTiL & Hoox. 4
+ADoxa, Linn. Gen. . 501.—Leaves ternately divided. Calyx with two or three spreading teeth
lobes. Corolla with & very short tabe, and 4 or 5 spreadiog divieions. Stamens 8 or 10, in pairs,
alternating with tho divisions of tho corolla, and inserted on @ little ring at its base. Styles 3-5, very
sbect wakad s4;the Batet Oacy 3-6 i, vith 00 ek fa el Fra & baey —Berra,
‘Flandbook of the Britiah Flora.
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generally the largest, oblong, irregularly serrate to within 6” of the acute tip;
inflorescence corymbose, “ corymb 5-rayed ”; stamens two-thirds as long as
the petals; anthers oval or somewhat cordate. Fruit I have not seen. (712.)

SAMBUCUS RACEMOSA, L., var. puBens, Watson.—Clear Creek Cafion,
Colorado.

SYMPHORICARFUS ROTUNDIFOLIUS, Gray (PL Wright. 2, 66).— Leaves
orbicular, or ovate-rotund, small and with the branches softly pubescent;
flowers solitary in the axils; bracteoles shorter than the ovary, and with
the teeth of the cup-shaped calyx ovate, obtuse and glabrous; corolla
funnel-shaped, smooth within, lobes longer than the stamens. 3-4° high,
much branched; leaves 5-9" long and nearly as wide, entire or often
repand, petiole a line or less in length.”—Nevada. Not having access to
the specimen, T quote the above original description bodily from Pl Wright
In vol. v, King’s Report, Mr. Watson places this under S. montanus, I. B.
K. Later, however, he keeps them apart in his catalogue published by this
Survey in 1874, p. 10.

SYMPHORICARPUS OREOPHILUS, Gray (Revis. Symph. Jour. Linn. Soc.
vol. xiv, p. 12).—Low, branching shrub, with a loose, grayish epidermis;
leaves oblong, obtuse, sessile or nearly so, thickish, somewhat glaucous below,
entire or slightly undulate; principal veins below more or less pubescent,
6-12" long and half as wide; inflorescence racemose along the short, lateral,
leafy branchlets ; flowers rising from the axils of the leaves on short pedicels,
which are terminated by a pair of minute bracts one-fourth as long as the
mature capsule; ovary oval, constricted under the persistent calyx-lobes,
which are 3" long and very obtuse ; corolla cylindrical, 4-6” long, lobes 3"
long, rounded, naked in the throat, but a little hairy inside toward the
bottom; stamens included, on very short filaments rising just above the
sinuses; anthers oblong, apiculate; stigma 2-lobed and one-third as long as
the corolla-tube.—South Park, Colorado (18). Leaves smaller, but plant
bearing a general resemblance to & racemosus.

LinxzA Boreass, Gronov.—Twin Lakes, Colorado, at 11,000 feet
altitude.

Lon1cerA 18VOLUCRATA, Banks.—Colorado (19).
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Bouvarpia * mirtELLA, H. B. K, var. quaTerniFoLia. (B. quaterni-
Jolia, DC,, Prod. vol. iv, p. 865).—Low shrub, often much branched; older
shoots clay-colored, younger dark green and puberulent; leaves short-peti-
oled, thickish, lanceolate to broadly oval, acute, commonly three in a whorl,
sometimes more, or again reduced to two, opposite, slightly hispid on upper
surface, nearly glabrous on lower (except on the principal veins), and ciliate
on the margin, 1-2' long, 5-10” wide; corymbs trichotomous. Corolla
12-18" long, glandular puberulent, smooth or nearly so in the throat, lobes
1-2" long; stamens sessile, oblong and slightly emarginate at base; calyx
covered with a short, stiff, white pubescence, tube half as long as the acute,
narrowly lanceolate lobes.—Camp Bowie, Ariz, at 5,500 feet altitude
(478). T can find no description that exactly answers for this plant, yet
it comes nearest to Bouvardia quaternifolia, DC., which, with B. Jaquinii,
T am persuaded (from the description) are merely forms of hirtells. The
species varies within wide limits.

MiTracARPIUMT BREVIFLORUM, Gray (Pl Wright. 2, p. 68) —Annual,
4-8' Ligh, unbranched, slightly four-angled, nearly smooth ; leaves 10-14"
long, 24" wide, having between their bases a dense capitulum of small, white
flowers; bracts bristle-like, very delicate; calyx-teeth unequal, the two longer
twice as long as the calyx-tube, subulate, the two shorter very small; terminal
head of flowers, according to Dr. Gray, is subtended by four leaves—
Sanoita Valley, Arizona (605).

Do Batah S (i onsd e s of (bbb Ouly Wl daeater Tobes.
Corolla with a long and slend
o 1ha bad Andbee 4, alimon ot (b throa Sale 1 sigme of 3 dat i ?odta-.ll.‘hhnhx,
Secelled; seeds wing-margined.—GRAY, in Field, Forest, and Garden Botaoy.

§ MiTRACARPIUN, Zucoar~Flowers hermapbrodite, capitato. ~Calyx-tabe torbinate-obovold, or
sub-globoso; teeth 4-5. Two often longer than the others, sometimes with smallet ones botws
sistent. Corolla salver- or funnel-sbaped, tube often encircled insido by a hairy ring; lobes of the limb
4, valvate, spreading. Stamens 4, inserted ou the throat of the corolla ; anthers fixed by t ink
by, Ovary 2, ey deled.  Biyle with two sboete inear branabes; amphitropons ovales schic
tary in the cells, Froit didymous, membranaceons, opening transversely at or below the middle, the
‘upper part going with tho calyx and exposing the sceds, the septa romaining in tho other portion. Seceds
oblong, globoss, with the ventral face flat or 4-lobod; testa membranaceons, albowen dense, fleshy ;
R 1F et ok iy el bomebis 4 sogid s Lo

vate, the uppe the longer, the

with lhe petiole. Flowers i Fakcon b inute, white, often intermixed with bristles.—BexTuax &
‘Hookur.
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Gavrrom MicropHYLLUM, Gray (Pl Wright. 1, p. 80).—Smooth, ascend-
ing, ribbed stems, quadrangular, with obtuse angles; four linear-lanceolate
leaves in a whorl, 3-5" long, with distinct mid and marginal nerves, some-
what apiculate; peduncles axillary, one-flowered, or more frequently (in my
specimens) proliferous from the involucre; fruit pruinose—Tanks south
of Camp Apache, Ariz. (271). A well-marked species.

GaLIUM ASPERRIMUM, Gray.— (425), from Mount Graham, Arizona,
appears to be a form of this, with the fruit minutely tuberculate.

GaLrom AspERRIMUM, Gray ? (Pl Fendl. p. 60).—Mount Graham, Ari-
20ma, 9,000 feet altitude (425). Ovary in my specimens minutely tuber-
wulate, rather than hairy. Mature fruit I have not seen. Indeed, I am not
sure that the specimen may not prove to be G. Aparine, to which it appears
closely related. If so, then it must be truly indigenous.

Gavroy TriFuy, L—San Luis Valley, Colorado (15, 16).

GaL1oy BoREALE, L—Common and variable, in Colorado (17); Utah

VALERIANACEZE

PrEcTRITIS CONGESTA, DC.—Nevada

'VALERIANA DIOICA, L, var. syrvatica, Watson—South Park, Colorado,
at 10,000 feet (773).

Vareriana epunss, Nutt (V. ciliata, T. & G.)—Radical or stem leaves
may be entire or pinnately parted, or with any degree of division between.
Valerian odor is very strong in this species on boiling—South Park (774).

COMPOSITZ.

StEvIA * cANEscENS, Benth —Erect, 4-6° high, glabrous or puberulent
below, rather roughly canescent above ; leaves linear or oblanceolate, with
smnller ones fascicled in their axils, serrate mwsrd the apex, enm-e and

*Sruvia, Cav—Flowors of m- bead all perfeet and tabalar. lnvnln:m of 56 narmow, hard,
subequal bracts. R ather large,

S-cloft. Stamens lypendwnhh, oty ol ik lnng, slender, and obtase. Achenia
ltnear, ¢-3-augled. Pappus of two kinds, i ., small soales and bristle-like awns, one or both kinds present,
o the same flower.—Herbs or ercct shrubs, not usually much branched. Leaves opposite, or the upper
alternate, often 3-nerved and serrate, or sometimes 3-cleft or entire. Heads irregularly loosely panicalate
orin a close corymb. Flowers white or purple, sometimes a little longer than the involucre. Acbenin
smooth or ciliolate on the angles,—BENTRAM & HOOKER.
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gradually tapering to a petiole below; scales of the involucre rather hard,
acute, with distinet midribs, roughly pubescent; pappus of short scales
and 4-5 upwardly barbed awns; achenium linear, with five ciliolate angles.
Corolla narrowly tubular—Sanoita Valley, Arizona (607). So far as any
mere description goes, this plant answers better to S. serrata, Cav. in Prod. v,
p. 118, than to canescens. However, as it has been compared for me by
Professor Gray, I cannot doubt it is correctly placed under the latter name.
732, from Mount Graham, Arizona, at an altitude of 9,000 feet, appears to
be a distinct species (probably new), with broader, shorter leaves, less
attenuated at base, with an expanded tube to the corolla, larger scales in
the pappus, and red tips to the pappus awns. Lacking proper means of
comparison, I provisionally refer it here.

Evearorium Berranpierl, DC. (Gray, Bot. Mex. Bound. p. 76, where
its affinities are discussed).—Herbaceous, 2° high, sub-puberulent below,
puberulent above; leaves petioled, opposite, ovate or triangular-cordate,
crenately serrate, 1-2' long and half as wide; flowers about 20 in a head;
pappus not larger than the corolla; achenium very slightly scabrous on the
angles; scales of the involucre in two series, acute and ciliolate.—Sanoita
Valley, Arizona (606).

Evuparorium purpUREUM, L—Utah.

BrickeLLia (CLAVIGERA) , Watson (Amer. Naturalist, 7,
301)—“Very slender, with spreading branches, glabrous, with a slight
«cabrousness, leaves linear, acuminate, 25 inches long, flat, entire or

te-toothed, rough: ined, 3-nerved, late ; flowers
on ahort, slender ped.mels, axillary, and in small, loose, terminal clllstem,
involucre glabrous, 2" long, the scales acutish or the inner linear ones obtuse
or truncate, spreading ; achenium 10-striate, slightly and minutely hairy on
the angles, nearly a line long; pappus soft, minutely barbulate, but little
longer than the achenium.—Southern Nevada. Also collected at Kanab,
Southern Utah, by Mrs. E. P. Thomson”—Prate V. Branch, somewhat
enlarged. Figure 1. A single head of flowers. 2. A single flower. 3.
Style, enlarged about 15 diameters. 4. Receptacle and involucre. 5.
Achenium and pappus. 6 A bristle of the pappus, enlarged about 20
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diameters. Except where otherwise specified, the figures are enlarged
about 10 diameters.

BrickELLIA BETONICEFOLIA, Gray (PL Wright. 2, 72) —Erect, covered
with spreading, jointed hairs ; leaves sessile, ovate, 3-nerved, crenate, hairy
and somewhat glandular above and below, becoming smaller toward the
top and gradually reduced to mere bracts; 24 heads of flowers on pedun-
cles from the axils of the upper and opposite leaves; involucre in two or
three series, all acute and ribbed, but the inner twice longer than the outer;
pappus rough and achenium silky villose—Arizona, Prof. Oscar Loew.

Brickeruia Weientn, Gray (PL Wright. 2, 72).—Sub-shrubby, 4°
high, much branched, glabrous or puberulent below, sub-scabrous and
glandular above; leaves petioled, cordate, m'egularly crenately toothed;
veins i below; infl thy icul each branch
from the axil of a small leaf or branch; ped.mels d:suncﬂy glandular hairy;
heads about 15-flowered; corollas slender and styles much exserted; achenia
hirto-puberulent; pappus roughish; scales of the involucre in about three
series, purple-tipped, plainly nerved, obtuse—Black River, south of Camp
Apache, Ariz, at 5,000 feet elevation (793).

BrickeLLia CavLirornica, Gray.—Nevada and Utah.

BRICKELLIA GRANDIFLORA, Nutt.—Colorado (422, 423).

Liateis scarioss, Willd —Dwarfed specimens from Trout Creek, Colo-
rado (458).

Soe

HALUM* GY Benth. & Hook. (Gutierrezia?
gymnospermoides, Gray, PL. Wright. 2, 79.)—Smooth, erect, herbaceous, 2-3°
liggh; leaves lanceolate, entire or nearly so, tapering into a petiole, slightly

i with a gummy exudation, 2-3' long, and about 6” wide; heads
in a compound corymb; rays many, rather small, without pappus; disk-
flowers with a minute crown-like pappus of chaff, which in the central

*XANTHOCEPHALU, Willd.—Heads beterogamous; flowers of the ray
B e LT
series, imbricated, spreading tips, th
R e Bt el ligalate, s sasipy spese
regular, tubular; limb somewhat enlarged, 5-cleft at the apex.
of the perfect flowers with flattened branches:
compressed, smooth or striate. Pappus of m
erect or ascending stems, oftea branching. Heads middle or large sized, solitary, ou the end of the
branches o loosely corymbose. Flowers all yellow. ~Achenia smooth.—BENTHAN & HOOKER.

llate, numerous, about
inalate; bracts in many
o outer ones smaller. Receptaclo




CATALOGUE. 141

flowers is sometimes prodaced into about six small, rigid bristles; involucre
glutinous, with spreading tips; receptable flattish, alveolate. Separated
from Gutierrezia by Bentham and Hooker on account of its numerous rays
and coroniform pappus—San Pedro River, Arizona (551), and old Camp
Crittenden, Arizona (667).

Gurierrezia Evrmamiz, T. & G—(411, 412, 414, 415) 410 is the
same, verging toward microcephala; from Colorado, Arizona, New Mexico.
Number 378 of the Sutton Hayes Collection appears in my herbarium
under name of G. microcephala, and doubtless correctly, but it is so near
some forms obtained by the Expedition that pass for G. Euthamia that one
may well doubt the propriety of keeping them distinet.

GRINDELIA 8QUARR08A, Dunal.—Colorado (Loew, 100). Utah.

GriNpELIA dicROCEPHALA, DC.  (G. inuloides, Willd., var. microcephala,
Gray, Bot. Mex. Bound, p. 81.)—Stems erect, smooth, branching some-
wlmc leaves thick, rigid, oblong, entire or slightly toothed toward the apex.

lexicaul cymose (1); pappus (in my specimen)
none in the ray-flower, and of only two awns in the disk; scales of the
involucre almost always destitute of subulate tips, thick, oblong, and
acute in several series, the inner of which are the larger; achenia flat-
tened, four-angled, with corky angles, smooth.—Southern Arizona (796).

Hgreroraeca* scapra, DC.—Erect, much branching, somewhat rough,
with long, spreading hairs arising from glandular bases; upper leaves
rough, veiny, sessile or clasping, oblong or ovate, entire or toothed ; lower
ones petioled; inflorescence in a spreading panicle; achenia of the ray
smooth, of the disk densely covered with appressed silky hoirs—DMoist
ground near Camp Lowell, Ariz. (703).

(CHRYSOPSIS VILLOSA, Nutt.—I'rom among the multitude of forms under

or sessile,

* HeTsroTaeca, Casa—Heads betere gamone, radiate, with the oys in 1-2 series and pistillate;
flower of the disk perfect. Involacre ly campa
. e "

Iveolate, fmbrillate. Femalo
flowers with ligulate, sul-entire corollas, Perfect flowers with regular, tubalar corollas, somewbat
enlarged above and S-cleft. Anthers obtose, entire, or o little emorginate ot base. Branches of the
atyles of the porfect flowers lat, with long, narrow, or somelimes triangalar and short appeudoges.
Achenia flat, with a thickish margin and an obtose apex. Pappus of tho ray uone, of the disk of an
outer aeries of very whort, bristles, and an inner sries of long scabrous bristles.—Erect, rough herbs,
with alternate oud often dentato leaven, Heads rather lorge, loosely paviculate or in a close corymb,
Flowers all yellow. Achenia glabrous or silky villous. Pappus rusty-colored.—BENTHAM & HOOKER.
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this species, I can recognize var. hispida, Gray, which is best marked, with
its leaves lanceolate and acute, or spatulate, oblong and obtuse, from §-1"
long; plant hispid, with short, stiffish, and more or less dense hairs. (555,
464, from Colorado, 792 from Arizona, and an unnumbered one collected by
Loew in New Mexico; var. foliosa, Watson, more leafy, with leaves obovate-
spatulate, 1/ long, and more or less canescent, running into C. canescens, T.
& G. (791, 182, from Arizona, and 552 from Colorado). Canescent form
(724) from Southern Arizona is well marked.)

Var. Rurrer.—Stem erect, densely leafy; leaves 1-13' long, lanceolate,
acute, densely covered with long, white, silky hairs; leaves gradually reduced
to bracts under the involucre; ray-flowers §' long, 1-13 wide.—Sanoita
Valley, Arizona (662). This may be reduced to C! villosa var. canescens,
which is apparently its nearest ally, yet it is quite different from any speci-
mens of the latter that I have in my collection.

Arropappus* MacroNEMA, Gray (Proc. Amer. Acad. 6, p. 542).—Twin
Lakes, Colorado, 9-10,000 feet altitude (451).

‘“ APLOPAPPUS CERVINUS, Wacson (Amer. Naturalist, 7, p. 301).—Low
(6 inches high), i brous, the short herb stems
leafy to the top; leaves oblong-lanceolate, 4-6" long, shortly cuspidate,
attenuate to the base, emnre, sub-scabrous, 3-nerved; heads 3-4" long, in
corymbs of 3-5, i the t X outer involucral scales linear,

with ding tips, the inner chartaceous, acutish,
with scarious, lacerated margms, erect, nearly equalling the pappus; rays
few, narrow, and but little exceeding the disk; style exserted; achenia
linear, put N t to A. suffrutic , Gray, Antelope Cafion.”
Utah.—Warson, l. ¢—Prate VI. 1. Branch, natural size 2. Inner invo-
lueral scale. 3. Outer involucral scale. 4. Disk-flower. 5. Style and
stigma. 6. Anther. All except the branch enlarged.

Arrorarpus Frewontii, Gray (Jour. Bost. Nat. Hist. Soc. v. 5)—
Glabrous, 1° high; corymbosely branched above, with the leafy branches

. fowersd,

with fortile rays, or homo-
‘gamous and destitate of rays. Involucre imbricated, in 2-several Tows; scales with mostly acute and
often somewhat spreading tips. Receptacle flat or neatly s, foveolate or alveolate. Appendages of the
style usually elongated-subulate. Achenia variable in sbape. Pappussimple, of copions, nnequal, rigid,
capillary bristles, which are more or less rough—Herbs or undershrabs, with yellow Sowars, aod
‘paopus tawny or reddish, not often white.—(After Gray, Fl. Cal. vol. 1, p.310.)
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terminated by a rather large head; leaves oblong to linear-lanceolate, acute,
sessile, coriaceous; scales of the involucre oblong, mucronate, in several
series (inner ones much the longest), more or less ciliate; ray-flowers vari-
able in length, but in my specimens one-third longer than the tawny
pappus of the disk.—Loew, near Pueblo, Colo. (15).

Arvopappus Parryi, Gray.—Twin Lakes, Colorado (471).

Arvorpapus Nurraru, T. & G.—6 high, from a woody base, more or
less densely covered with a close, rather ashy pubescence; leaves obovate
or lanceolate cuneate, thickish, serrate, the teeth tipped with long bristles;
head smallish (3" in diameter); rays none; disk-flowers 2025, hardly as
long as the fulvous pappus; scales of the involucre in about three series,
thickish, rather obtuse, and with scarious margins.—Loew, Arizona (17 a).

APLOPAPPUS GRACILIS, Gray.—10-18' high; many wiry stems from t!
same root, sparsely covered throughout with long and delicate white hairs;
small lower leaves pinnatifid, lobes rounded; upper leaves entire, narrowly
linear, 3-6" long ; heads 3-5" in diameter; scales of the involucre in several
series, acute and somewhat mucronate or hairy tipped, half as long as the
rays; receptacle deeply fimbrillate; bristles of the pappus distinetly un-
equal—Sanoita Valley and Camp Apache, Southern Arizona (596); and
var. denudatus, Torr., also from Arizona.

Apropapeus spinvLosvs, DC.—Much branched, from a woody base,
softly puberulent or canescent; leaves pinnately parted, 6-18” long, rather
rigid; lobes again often variously divided, and tipped with a delicate bristle;
involucre 46" in diameter; scales in about four series, lanceolate, slightly
mucronate or bristle-pointed; tawny pappus of the disk about equal to the
flowers; rays 6-9" long.—San Luis Valley, Colorado (470); and Santa
Fé, N. Mex. (24).

ArrorappUs LANCEOLATUS, T. & G.—San Luis Valley, Colorado (474,
485). This form is in some features intermediate between 4. Vaseyi and 4.
tenuicaulis, D, C. Eaton, and probably likely, according to Prof. Asa Gray,
to destroy the latter species. See Watson's Botany of the 40th Parallel,
p- 160.

ArLopaPPUS mmlbzs, T & G.—Low, and much branched, from a

short stem, or nearly glabrous; lower
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Teaves linear-lanceolate or lanceolate, tapering (usually) into long petioles,
entire or irregularly and sharply serrulate, acute; upper leaves few,
smaller and sessile; heads large, generally solitary; involucre mostly woolly
(sometimes becoming glabrous when old); scales in about three series,
Ianceolate and rather obtuse; rays many and very variable in size and
shape (in most of my specimens the rays are sterile); disk-flowers 2 long;
achenia fusiform, villous; pappus light brown.—Union Creek Pass, Colo-
rado, at 10,000 to 11,000 feet (472, 579).

ArLoparpus LaricIroLIUS, Gray (PL Wright. 2, p. 80)—Shrubby,
low, resinous-dotted, much branched; branchlets short, leafy; leaves
numerous, linear or nearly so, with a slight thickening upward, 5-8" long;
heads corymbose, terminating the branchlets; scales of the involucre in two
series, acutish, with a brown midrib and scarious margin; rays 3-5 and
4"1ong; disk-flowers 8-12; pappus coft, unequal and somewhat club-shaped;
achenia distinetly villous.

This plant, from its general habit, clearly justifies Bentham and Hooker
in retaining it with others under the old genus Ericameria, Nutt. Professor
Gray, however, has indicated (Proc. Amer. Acad. vii, p. 635) that to do
this involves at least two other genera in confusion.—Mount Turnbull,
Arizona, Prof. Oscar Loew.

BieeLovia* Wrionmn, Gray.—Woody at base, smooth or roughish,
several thin stems rising from the base a foot or more high; leaves linear,
obtuse, hat falcate, glistening from a resinous fon, 6-18" long;
heads rather small; scales of the involucre coriaceous, obtuse dnd regularly
imbricated in about four rows; disk-flowers 8-15, longer than the inner
scales of the involucre; style-appendages shorter than the stigmatic part;
achenia turbinate and hairy.—Arizona. Also the rougher var. hirtello-
scabra, Gray, with smaller and less resinous leaves (Linosyris Wrightii,
Gray, PL Wright. 1, p. 95).

*4BiGELOVIA, DC.—Heads corymbose rarely paniculate, 5-30-fl
‘homogamons, the flowers being all perfect and wILh tubular mllu Tovolucre {mbricated ; the luln
dry, chartaceous or coriaceous, chiefly destitute of folisceous or herbaceous tips. Receptacle flat,
foveolate or slveolate-denticulate, rarely with a cbafEliko projection o tho centre. _Appendages of the
filiform. Akenes narrow, terete or angular,
Wlightly if at all compressed. Pappus -\mm., of wp(nm unequal capillary bristles as in Aplopappus, or

and more equal, tawny at maturity.—Herbs or under-sbrabs, with narrow slternate leaves, aod
‘mostly small heads of yellow flowers, ete.”—GRa, Fl. Cal. p. 314.
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Bicerovia Parryi, Gray.—Woody at base, 1° high, at first softly
tomentose, at length nearly glabrous; leaves linear, 2-3' long, 2 wide;
heads in a narrow thyrse, rather large; scales of the involucre loosely im-
bricated in about 3 series, acutish, or with the tips sometimes attenuated, about
12-flowered; teeth of the corolla rather large, tube puberulent; appendages
of the style subulate or filiform.—Twin Lakes, Colorado, at 9,800 feet
(458). (Linosyris Parryi, Gray, in Proc. Acad. Phila. 1863, p. 66.)

BieeLovia BierLovir, Gray.—Woody at and a little above the base,
much branched from below; whole plant somewhat ash-colored; leaves
filiform, revolute, more or less recurved and scattering ; heads 4-6-flowered,
in a raceme or slender panicle; scales of the involucre coriaceous, lanceolate,
often acute or acuminate and in 4 or 5 series; pappus quite tawny, as long
as the very slender flower; achenia smooth, linear, 4-6-angled, and with
a broad epigynous disk; appendages of the stylo long and filiform, a little
roughish under the lens.—Headwaters of the Arkansas in Colorado (454).

BIGELOVIA GRAVEOLENS, Gray. (Linosyris graveolens and albicaulis, T.
& G- FL 2, p. 234.)—Colorado, New Mexico, Arizona, Nevada, and Utah;
also var. albicaulis, Gray, obtained from Nevada.

BieeLovia Douerasiy, Gray (Linosyris viscidiflora, T. & G.), var. SER-
RULATA, Gray; also var. TorTIFOLIA, Gray.—Twin Lakes, Colorado (413,
447). (478 is a broad-leaved form.)

SoLvaco CaLrFornica, Nutt, var. i—Stem simple, whole plant more or
less densely covered with a short pubescence; leaves thickish, entire, oblong,
1-3’ long and 29" wide; heads crowded into a dense, contracted panicle;
seales of the involucre thickish, obtuse, and the outer puberulent; rays 6-8
(less numerous than the disk-flowers), large (2-3” long); achenia pubescent.

This form (730) from Mount Graham, Arizona, and at an altitude of
9,000 feet, may prove a distinet species; believing, however, that its nearest
affinity is as above indicated, T place it here for the present.

SoLipaGo VireA-AUREA, Linn., var. mumiuis, Gray.—(86 of Loew);
(409, 404), from Colorado, and a specimen without number, collected by
Loew from Mogollon Mesa in Arizona, 4,000 to 5,000 feet. Var. ALriNa,
Bigel. (407), Half-Moon Creek, Colorado, at 12,000 feet altitude.

SoLago Guiraponts, Gray (Proc. Amer. Acad. vi, p. 543).—Nevada.

10 Bor
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SoLipaco pumiLe, T. & Gi—Stems several, from a woody procumbent
caudex, 2-4' long and leafy, angled, striate and nearly smooth ; leaves rigid,
1 1 9-18” long; heads few-flowered,
clustered in 3 or 4, and disposed in a small corymb ; scales of the involucre
in several series, outer ones much shorter, rather acute, thickish; rays short
and (like the disk-flowers) 2-4. Scales of the involucre appear (from my
single specimen) to vary much in shape, acuteness, and thickness of the
keel—Eastern Arizona, at 6,500 feet, Loew.

SoLaco NEMoRALIS, Ait—Twin Lakes, Colorado (408); also a
variety from Nevada, Utah, and San Francisco Mountains, Arizona.

SoLIDAGO sPARsIFLORA, Giray (Proc. Amer. Acad. xii, p. 58).—¢ Vir-
gaurea, Virgate : Scabrous-puberulent; lower leaves unknown, upper ones

linear, or Ii

and floral ones smallish, lanceolate (6-12” long); racemes loosely few-
headed and loosely thyrsoid; scales of the involucre linear, puberulent,
at apex rather acute and greenish; ray-flowers about 10, ligules small;
disk-flowers 4-5; achenia silky-pubescent—Camp Lowell, Arizona.”
(708.)

" SoLinago wmovuis, Bartl. (8. incana, T. & G., var. f.3)—This rather
remarkable form (782) from Arizona is canescent on the stem, 2-4° high;
leaves decidedly scabrous, tripli-nerved, entire or sharply toothed toward the
apex; head medium-sized and densely crowded in a contracted, secund
panicle; scales of the involucre lanceolate, acute, and somewhat scarious
on the margin, and with a darker midrib; achenia pubescent; branchlets of
the panicle and the pedicels densely and softly tomentose.

SoLipago MarsuaLLL—Erect, nearly smooth, or slightly pubescent in
lines; leaves linear-lanceolate or lanceolate, entire, sessile, tapering toward
either end; glandular dots and veinlets transparent by transmitted light,
1-4' long and 2-7" wide; panicle compound, and with the branchlets
strongly secund; heads medium-sized, rays 8, disk-flowers 9; achenia
short, cylindrical, bairy; scales of the involucre lanceolate or oblong,
obtuse, thickish, and under the lens minutely roughened on the margin;
pappus shorter than the disk-flower ; bracts minute, almost subulate, about
three on each of the slender smoothish pedicels.
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It is evident that this plant is near to S. odora, Ait., but it appears to
differ in its leaves and in the obtuse scales of the involucre, as well as in
the larger number of flowers (of both kinds) in the head, and in the
absence of the characteristic odor of odora. I name it in honor of Lieut.
‘Wm. L. Marshall, United States Engineers, for whose assistance in my
work I am under many obligations—Chiricahua Agency, Southern
Arizona (530).

SoLAGo Missourtenss, Nutt.—Twin Lakes, Colorado (405).

SoLaGo Canapensis, L. (var. 1)—This form has been placed here
by Dr. Gray. It is, however, nearly perfectly smooth, or at most only
puberulent below and slightly pubescent above; leaves also are barely
roughish above and glabrous below.—Twin Lakes, Colorado (406).

ArHaNOSTEPRUS * RAMOSISSIMUS, DC.—Stems much branched from a
woody base, nearly glabrous, puberulent, or hat hispidly
at tip; lower leaves narrowly spatulate or oblanceolate, variously toothed
or divided at the apex, closely sessile, 1-2' long, 1-3" wide; upper
leaves narrower, more entire and pubescent or hispidly pubescent; heads
3" in diameter; involucre-scales in two series, oblong, rather acute and
pubescent, the apices and margins distinctly scarious; rays 2-4” long,
narrow, at first a little pinkish and afterward yellowish or white; disk-
flowers yellow, hardly longer than the scales of the involucre (in my
specimens, there is no evident thickening of the tube of the disk-flowers);
pappus coroniform, of very short bristles; achenia obscurely angled, many-
ribbed (most distinctly so on the inner side), and with a few rather long
hairs.—My specimens (336) from the Gila River, in Arizona (2,800 feet
altitude), show considerable range of variation in shape of leaves, acuteness
of involucral scales, and degree of pubescence.

- ArRavosTEPIUS, DO.—THeads heterogamous, radiste; rey-flowers fertle; disk-lowers pertot.
Tavolucre hemisplerical, the Tinear o lanceolate bracts imbricated in a few series, ther apices and
‘margins scarious [slightly}, exterior ones somewhat shorter. Reoeptacle convex. Raya narrow, spread.
ing and entire; disk-flowers tubalar, the limb elongated, slightly enlarged, 5-tootbed. Authers entiro
and obtnse at the base. Branches of the style in the perfect flowers compressed, terminated by very
short, obituse appendages. ~ Achenia sabterete or obtasely 4-5-anled, many-ribbed. Pappus coroniform
dentate, sometimes short.—Mach branched, erect or ascending, canescently puberalent berbs. Heads
solitary on the dilated apices of the branches. Rays white; disk yellow. Achenia smooth—BENTHAM
& Hooxzs.
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TownseNpia* Rorhrocku, Gray, in herb. — Perennial, stemless;
leaves narrowly spatulate, narrowed into a petiole as long as the blade,
both together 1’ long; blade thickish, entire, smooth; petiole expanded
toward its insertion, and with a few silky hairs; heads sessile, 1’ in diam-
eter, obtuse seales of the involucre in 3-4 series, oblong or narrowly oval,
purplish, thickish, margins distinetly ciliate, or toward the apex sometimes
slightly fimbriate lacerate ; rays fertile, blue or purplish, exceeding the disk
Dby one-half, 113" wide, entire or toothed; pappus somewhat united at
base, squamellate-subulate, one-fourth as long as the tube, with one or
two bristles exceeding the others; disk-flowers yellow, about as long as the
rather unequal pappus; achenia rather hairy, oblong, flattened. Heads
one or more from the same caudex. Apparently a somewhat variable
species, but sufficiently distinct from 7. sericea, to which it most nearly
approaches by the obtuser scales to the involucre, the shorter and broader
rays, and the short pappus of the ray-flowers. It will hence be observed
that it approaches Nanastrum, though kept distinct by its perennial root—
South Park, Colorado, at 13,500 feet (875). (Also either 418 or 417 of the
already distributed sets, but from a mixing of labels I cannot determine
which.)—Prate VII, A. Naturalsize. 1 Innerinvolucral scale. 2. Ray-
flowers. 3. Ray-style and stigma. 4. Portion of ray-pappus, mngmﬁed
about 25 di; 5. Disk-fl 465 CH tion of ach 1.
Style and stigma of disk-flower. 8. Bristle from ray-pappus. All enlarged
about 10 diameters, except where otherwise specified.

TownsseNpia sericEA, Hook.—Resembling the above in general habit,
but differing in having silky-canescent and narrower leaves, acute scales
to the involucre, longer and narrower rays, and a longer pappus to the
ray-flowers—Colorado (419), at Kit Carson (on the plains), and also a
var. with shorter rays and more hairy and narrower leaves at Georgetown,
among the moumams

Cboth 1] infer-
(e s Inoldly campanalate, the lanceolate bracts imbricated in a fow serics,
the exterior smaller, margins scarious. Receptacle plane, naked or fmbrillate. Rays looger than the
fnvolucre, entire or toothed; disk-flowers regular, tabulas, the Mub narrowly campanalate or a little
dilaed with § short teeth. Anthery at base cbtuse, atire. Branches of the style in the disk-fowers
fiattened, with lanceol f the ray 3-avgled, the scabrous
or barbellate pappus rigid, unequal.—Low perepnial or St hkbg more or leu semmemteBeky,
Mousiain Eeglao betwesn the Besksiwzn snd New Mz 4 & Hoo
"D Gray haa idicated T, scapiger . C. Eaton, as the nearent eltive of ths species
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TownseDIA 8TRIGOSA, Nutt—Valley of the Upper Arkansas, Colo-
rado (517, 853).

TowxseNDIA scapiGeRa, D. C. Eaton (Vol. V of Fortieth Parallel Sur-
vey, p. 145, pl. xvii, figs. 1-7).—Nevada.

Aster TaNAceTIFoLIUS, H. B. K. (Macheranthera tanacetifolia, Nees.)—
Biennial, erect, 6'-2° high, usually much branched, pubescent or viscid,
or sometimes nearly glabrous; leaves once to three times pinnatifid, the
divisions bristle-tipped; involucre hemispherical, 3-8 in diameter; scales
imbricated in several series, lanceolate or linear, always acute, and some-
times with very long, tapering, herbaceous tips; rays about 25, violet,
twice as long as the disk-flowers; achenia with two strong marginal ribs,
and several on either face, very villous; mature pappus reddish.—Colorado
(854, 491, 505, 19).  Also from Arizona and New Mexico.

ASTER CANESCENS, Pursh.  (Macheranthera canescens, Gray ; also Eaton
in Bot. King.)—Very variable, and obtained by the Expedition from Colo-
rado, Arizona, New Mexico, Nevada, and Utah.

AsteR CoLoRADOENSIS, Gray. (Proc. Amer. Acad. xi, 76.)—420 and 455
of the Colorado collection, in which it was distributed as Macheranthera
canescens. Stems 2—4' high, several from the same root, each terminated by
a single head, or ; leaves cori: the lowest spatu-
late, the upper lanceolate or linear, all sharply serrate, having the teeth
bristle-pointed ; involuere hemispherical, the acute herb ipped scales
narrowly lanceolate, canescent, and in 2-3 series; rays 35-40, large,
bright purple; achenia ribbed, turbinate, and densely canescent or villose ;
pappus rusty-colored.

Prof. T. C. Porter raises the question as to whether this may not be
Dieteria pulverulenta, Nutt. 1 have not access to authentic specimens of
this; but there certainly are many strong resemblances from the descrip-
tion in Flora of North America by Torrey and Gray. See vol. 2, p. 101.
Unlike the others of the same section, this (Aster Coloradoensis) is perennial—
Prate VI, B. Natural size. 9. Ray-flower. 10. Ray-flower style and
stigma. 11 Disk-flower. 12. Disk-flower style and stigma. 13. Ache-
nium and pappus of disk-flower. About 10 diameters.
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AsTER ADSCENDENS, Lindl—Twin Lakes, Colorado, at 10,000 feet
(522); also from Utah.  Var. cruiatiroLivs, T. & G, stems with many linear
leaves (1-3' long and 1-3" wide), somewhat ciliate; scales of the involucre
ciliate, acutish ; upper part of the stems rather hispidly pubescent.—Cotton-
wood Creek, Colorado (524). The leaves are in the main narrower and
the scales of the involucre less acute than in 252 of Hall and Harbour’s
collection, with which my 509 more nearly compares. Number 492 of our
Colorado collection is a slender, almost leafless state, with smaller rays and
more acute tips to the involuere than the typical var. ciliatifolius. 523 ap-
proaches 4. fulcatus, Lindl. Number 525, marked by Dr. Gray as a curious
form, is, except for its smooth involucral scales, very much like 4. integri-
folius, Nutt. (No. 6166 of Bolander’s California collection), and so like the
description of A. adscendens, var. Parryi, Eaton, that T am constrained to
leave it there, and hence will probably be A. adscendens, Lindl. (?) (as con-
sidered by Dr. Gray in I'l. Cal. 1, 324); from Colorado. A specimen of
adscendens, however, collected by me at the Soda Spring, on Kern River,
in California, is like 525 in the involucral scales, but with much narrower
leaves. Except this one from California and the one from Utah, all my
material is from Colorado, at or above 10,000 feet altitude.

Aster Nurrarun, T. & G. FL 2, p. 126; var. Fenorerr, Torr. (4.
Fendleri, Gray, PL. FendL p. 66)—In the absence of the plant, I subjoin
the following original deseription of Dr. Gray, entire, from PL FendL:
“Span high, with many ascending, rigid, somewhat hispid stems from a
subligneous root; branches phal Ty iculate ; leaves
small, rigid, entire, linear, coriaceous, sessile, mucronulate, smooth and
single-nerved, with the margins hispidly ciliate; the lowest subspathulate,
and the upper very short; involucre campanulate, scales in 3 series, linear-
oblong, glandulose-scabrellate, mucronulate, the exterior herbaceous ones
obtuse and lax, the interior a little longer, acute; achenia pubescent.” (510.)

Aster PaLoatus, Lindl—Valley of the Upper Arkansas, Colorado,
and San Francisco Mountains, Arizona (488, 501).

Aster sivpLex, Willd—Nevada.

ASTER MULTIFLORUS, L., var. y. commutatus, T. & G.—Stem slender,
unbranched, nearly sessile, 3-4"" in diameter; scales of the involucre
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blong-spatulate, thickish, roughish-pub Leaves 6” long and 1-2”
wide, with fascicles of smaller ones in their axils—Arizona coll, Oscar
Loew. The Expedition has also a variety from Utah, which I have not seen.

Aster graciavss, Nutt—Utah.

Aste eLecays, T. & G., var. ExorLuanst, D, C. Eaton.  (Aster Engel-
manni, Gray.)—Utah.

AsteR Doucrasiy, Lindl. +—San Luis Valley, Colorado (500). Scales of
the involucre narrowly lanceolate, very acute, with a narrow chartaceous mar-
gin; leaves 2-4' long, 2-5" wide, with the margins distinctly hispidly ciliate.

AsTER saLsveNosus, Richards.—(486, 520, 516, 504) From Colo-
rado, and all good representatives of the species. Number 521, however,
differs widely in appearance, both in the dried and living states, from_the
others, and might even by many be regarded as a distinct species compared
with 516 and 520. It is shorter, much more leafy, with the scales of the
involucre oblong, obtuse, and almost smooth, exceptonthe ciliate margins; the
rays are wider, shorter, and more deep purple, to say nothing of its having
a broader and smoother achenium, 1 do not, however, regard it as even a
good variety, for all (516, 520, and 521) were obained from a single clump
in a cool, shady location at 11,300 feet, on Union Creek Pass, in Colorado.

AsTER PAUCIFLORUS, Nutt.—Stem erect, simple, 1-2° high, smooth
below, puberulent or viscidly puberulent above; stem-leaves linear, 2-6'
Tong, 1-2" wide, indistinctly 3-nerved; entire margins thickish and smooth,
becoming gradually reduced to subulate bracts above; heads few, terminat-
ing the branches, 3-5" in diameter; scales of the involuere in about three
series, acutish, viscidly puberulent; rays purple, twice as long as the disk-
flowers; pappus light-colored, almost in a single series and nearly as long
as the disk-flowers.—San Luis Valley, Colorado (508).

AstER sPIN0sUS, Benth—Stem much branched, glabrous, striate, sub-
angular above and terete below; leaves few, scattered, and reduced to
subulate scales, 1-3” long; heads solitary (rarely racemose), terminating the
branches; scales of the involucre not longer than the disk, in three series,
acute, and with scarious margins; achenia glabrous—A most peculiar-
looking plant extending across the southern part of the continent, from
Texas to California; Southern Arizona (769).
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Aster* rricEFoLIvs, Rothrock (in Botanical Gazette, Jan., 1877).—
Willow Spring, Arizona (208); Santa Fé, N. Mex. (14).

EriEroN CaNADENSE, L—Central Arizona (718, 764).

ErteErox composiTry, Pursh—Colorado (493); also var. discoideus,
Gray, from Utah. Number 496 from Colorado is a form near E.'pedatum,
Nutt,, but still somewhat hirsute, and the leaves and petioles distinctly
hispidly ciliate, and the involucre as hairy as the typical E. compositum.

Ericerox GrANDIFLORUM, Hook., var. ELaTIUS, Gray (Enum. Pl Par-
ry)—A foot or more high, with several heads; stems leafy almost to the
summit; scales of the involucre with extremely delicate tips, and united
into a woolly mass.—Mosquito Pass, Colorado (487, 490).

Ericeron vrsiNuy, D. C. Eaton (in vol. V, King’s Survey, p. 148).—
(495)

Eri6ERON UNIFLORUM, L., var—4-10" high, more or less pubescent, a
single head terminating the erect, sparsely leaved stem; lower leaves spatu-
late-oblong, tapering to a hispidly ciliate petiole; stem-leaves oblanceolate,
sessile; scales of the involucre somewhat crowded, hairy, and usually with
purple, tapering tips; rays about 60, purple, twice as long as the disk-
flowers (achenia too young); pappus almost uniform and a little shorter

*“Dirtorareus EwicoIDIS, T. & G—To sve laboe o some others who, liks ysels, work nader
later new species)
with but fow specimens from the m,.m ke prior to 1862, T pat the following in print. ~From
our present standpoint ident that Diplopappus as formerly nnderstood mnst be partitioned ont
among other neighboring genera, and of the species that concorn ns here, one goes to section ERICAME-
R1a of Aplopappus, and the other to section ORTHOMERIS of Asier. In the unavoidablo changiog of
‘names a confasion atises uuder the name above giveo, i. ¢., Diplopappus ericoides, there being two plants
thatbear the e i berbari wad books, The Gollowiog mey i sese senessheat wp the matter
e ericoides, T. & 6. icoi- i icoides, L S
a... Nott. “Inula? ericoides, Torr.! in Aon. Lyc. | DC., and apparently also of Hooker and Armott,
New York, 2, p. 212. Chryaopsis ericoides, Eaton, | See DC., Prod. V., p. 21%; Bot. Beechy, p. 146; and.
Man. Bot.” FL Cal. T, p. a1,

Now ploced in detor nnder Sect. Tu the I also
As the name cricvides is preoconpied gonos | cited as another name for the same, and by this it
1 suggest for it Aster ericafolins, which indicates | appears in Flora of North America, T. & G., 2, .
even more closely its general habi | s

Seo also Diplopappus ericoidcs, T. & G, Vol. V.,

King’s Report; Pl Wright., p. 78; Pl FendL, p.
69; Bot. Mex. Bound., p.

the one snggestive of (so far as arrangement of the

tatum, Hook. & Arn.,or of Eriogonum fasciow-
tatem, Benth.—aa woll 58 in babitat, hat any forther descripion fs snnccemars.*Botuniens Gasett
Javuary, 1877
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than the disk-flowers—Alpine summits of Colorado (515, 494). Near to
Erigeron glandulosum, Porter.

EriGerox AmvERLEFOLIUN,* Turcz. (E. lonchophyllum, Hook. in Bot.
King's Exped.)—4-8' high; many stems from a single root; entire plant
hispidly pilose; root-leaves narrowly oblanceolate, tapering into long,
slender petioles; stem-leaves sessile, linear; inflorescence corymbose or
racemose, with a single head terminating a branch; scales of the involucre
lax, hardly in two series, acute, and the purple tips often taper-pointed;
achenia cylindrical, hairy; pappus with few or no smaller bristles inter-
mixed; rays very narrow, longer than the involuere—Twin Lakes, Colo-
rado (527).

Eriorron Beruipistauy, Nutt—Like the following, except “in having
a simple and wholly deciduous pappus, and its achenium is tipped with a
broad and white epigynous disk.” See Gray, in Proc. Amer. Acad. vol. viii,
648.—Sierra Blanca, Arizona, at 9,000 feet (811).

Erigeron prvereess, T. & G.  (E. Bellidiastrum, Nutt, D. C. Eaton
in Bot. King’s Exped.) Vid. Gray, .. c—Camp Grant (383), Arizona, and
from the Zuni Villages, New Mexico (169), where it is probably E. cinereum,
Gray, Pl Fendl. From McArthy's Ranch in New Mexico we have (100)
a typical E. divergens.

ErIGERON FLAGELLARE, Gray (Pl Fendl p. 68).—Perennial, 6-10"
high, many slender stems arising from the same root; whole plant strigulose
puberulent; lowest leaves spatulate or oblanceolate, narrowed to a petiole;
upper leaves linear, sessile, 4-7" long; heads terminating the erect branches,
which are naked near the summit; scales of the involucre linear, acute,
with scarious margins; ligules slender, very numerous, white or slightly
rose-colored; pappus in (both ray- and disk-flowers) two series, the exterior
short, squamellate, the interior longer.—A well-marked species, readily recog-
nized at sight by its horizontal, flowerless stolons. ~ Apex, Colorado (518), and
Santa Fé Creek (25), whence doubtless it was first taken by Mr. Fendler.

ErickroN pELPRINIFOLIUN, Willd. (Polyactidium delphinifolium, DC.
Prod. v, 281-282.) — Perennial, with many erect, leafy, slender stems
from the same root, hispidly pubescent; lower leaves pinnately parted or

“See Gray, F1.Cal. 1, p. 3.
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divided, tapering into a petiole; divisions linear or oblong, or sometimes
the upper leaves entire, sessile; stems branching toward the summit, a
single head terminating each branch; scales of the involucre in about three
series, linear, acute, and with searious margins; rays white, in about twoseries,
fertile; disk-flowers perfect, in hoth the short coroniform pappus distinctly
marked, with a few longer bristles intermixed; achenium with a distinct
epigynous disk, somewhat flattened (sometimes with distinct marginal and
facial ribs, as in Macheranthera).—Mount Graham, Arizona, at 9,000 feet
altitude (731). Number 500, from Camp Bowie, Ariz, appears to be the
canescently hirsute variety alluded to in Botany of Mexican Boundary, p.
78. In my specimen, the leaves are also much more finely divided toward
the summit (to say nothing of some difference in the achenia) than in the
typical form. I think this might be safely regarded as a distinct species.

Ericeron posuLuy, Nutt—Denver, Colo. (514).

Ei Nutt—DMount Graham, Arizona, at 9,000 feet
altitude (736); also from Utah.

Ericeron Courterr, Porter—In absence of sufficient material, I am
obliged to quote the following good description of Professor Porter (FI.
Colorado, p. 61): “Stem simple, from a slender root, 6-12" high, bearing a
single head, smooth below, pilose-pubescent above, leafy to the top; leaves
thinnish, pubescent, with ciliate margins, all more or less serrate-denticu-
late, mucronate, erect, gradually diminishing in size upward; lower ones
oblong-spatulate or elliptical, tapering into a margined, ciliate petiole,
upper ones oblong or lanceolate, acute or acuminate, sessile, and partly
clasping; head large 1-2' broad, including the numerous white rays; in-
volucre about 9 broad, hemispherical, densely pilose, but searcely woolly;
scales lance-linear, with scarious margins, tips elongated, subulate, spread-
ing, glandular; achenia pubescent; bristles of the pappus minutely
scabrous, outer ones short and few; alveoli of the receptacle rough with
lacerate margins.” In my specimen, the plant is almost glabrous through-
out, except the scales of the involucre, and the leaves are barely denticulate;
flower also was purplish. In my preliminary report, I published this (519)
as “E. macranthum verging toward grandifiorum”—Union Creek Pass,
Colorado, at 11,300 feet altitude.
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Erieron spEciosuM, DC.—Stem erect, glabrous or nearly so, 1-2°
high, strongly furrowed, branching; entire stem leafy, branched above;
radical leaves spatulate, petioled, those of the stem sessile, acuminate,
slightly ciliate; infloresence corymbose; scales of the involucre in two or
three seres, crowded, linear, much attenuated at the tip, hirsute, and with
scarious margins; rays over a hundred, narrow, purple; achenia slightly
hairy, distinctly ribbed; outer pappus present, but not evident—Western
New Mexico, Loew. As this species would here appear to be much out of
its range, it may not be out of place for me to state I have compared the
specimen with authentic specimens taken from the Cambridge Botanic
Garden, and find them the same throughout.

ErigeroN cxspitostM, Nutt.—San Francisco Mountains, Arizona,
and Utah.

Coxnyza* CouLtesy, Gray- —‘woftly pubescent and very slightly viscid,
erect, somewhat branched at summit, 6'~2° high, leafy to the top; leaves
linear or linear-oblong, sessile, somewhat clasping (or the lower spatulate),
entire or irregularly pinnatifid or toothed; panicle close and crowded;
heads small, 2" long; scales of the involucre lanceolate, acute, with scarious
margins and a green middle—Mount Graham, Arizona, at 9,000 feet (743),
where it is extremely common on the more open grounds, and strikingly
suggestive, in habit, of Erigeron Canadense elsewhere.

Baccaarist c£rULEsCENS, DC.—Shirubby at base, 6-8° high; branches
slender; younger shoots and leaves smooth; leaves lanceolate, acute, irregu-
larly sinuate-dentate, tapering to  short petiole, 37’ long and 4-7" wide;
inflorescence in a loose paniculate corymb; each head on a slender pedicel
with a small subulate bract at base; scales of involucre ovate, with a

+ «Convzs Lina.—Heads many-flowered, betorogamons, but not radiate; the pistllate flowers in
mauy serics and more nnmerous than the fertile ones, with only a fliform trancate corolla sborter than
the style; the fow central fowers tobalar and perfect, or some of them iufertile. Involucre of parrow

ked i

nerved ouly on the margins. Pappus as in Erigeron, in ours of simple scaaty capillary bristles,” ote.—
GRav, in FL Cal. 1, p. 332.

1Baccraws, Lion.—Homogsmous, dicciovs. The sterile flowers with & perfect style, but an
abortive ovary; style sometimes undivided; corolla tubolar and pappns shorter and moro tortnous.
Fertile flowers pistillate only, corolla fliform and trancate. Achenia terete or somewbat conpressed,
ribbed. Heads many-fowered ; scales of the involucro dry, in several scries, the onter ones shorter;
receptacle fat or flattish.—Herbaceons or low shrabby plaats, with alternate leaves and dull-colored
inconspicaous (somew Gray) flowers.

‘conspicnons in B. Wrig}
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delicate scarious margin; fertile flower with the style and stigma projecting
one-fourth its length beyond the truncate, filiform corolla, the copious
pappus reaching to the tip of the stigmas; achenia narrowly cylindrical,
smooth, covered with minute papillee: sterile flowers with a less copious
pappus and the tube dilated upwardly, deeply cleft—Southern Arizona, at
about 5,000 feet altitude (580, 447).

Baccnaris savicmva, T. & G.—Shrubby at base, erect, 6-8° high,
smooth; leaves lanceolate, usually obtuse, entire or irregularly dentate,
tapering to a petiole; inflorescence in a compound corymb; leads sessile
or with a very short pedicel; scales of the involucre obtuse, broadly ovate,
with scarious sub-fimbrillate margins; fertile flowers having a silky pappus
twice as long as the truncate flower and its exserted stigma; achenia smooth,
cylindrical, with many ribs; receptacle with distinctly fimbrillate alveoli;
sterile flowers having less copious pappus and a rather slender tube; flower
deeply cleft—Southern Arizona and New Mexico (771); also from San
Luis Valley, Colorado (456); Nevada.

Baccuarts mauniroLs, L—Nevada and Arizona.

Baccmaris Wrienti, Gray (Pl Wright 1, p. 101).—Herbaceous,
glabrous, 1-2° high, diffusely branched from the base, the branches some-
what flexuose and angular-striate; lower leaves spatulate, 4" long, upper
gradually reduced; fertile flowers with lanceolate acute scales to involu-
cre, the margins of which are scarious and the middle green; pappus tawny,
9" long; achenia 2” long, terete, plainly ribbed and with transverse rugo-
sities between the ribs. I have mot seen the sterile plant; a good
description of it is found where the plant was first described.—Central New
Mexico at 6,000 feet altitude (93).

Baccraris Exoryi, Gray (Bot. Mex. Bound, p. 83).—Shrubby, much
branched, with the branches sharply ribbed and angular; leaves few, obtuse,
linear, 2-7" long; heads small, terminal; scales of the involucre in 45
series, the outer ones ovate, obtuse, with finely denticulate scarious margins,
the inner ones nearly twice as long, linear and acutish; fertile flower with
copious white or light-brown pappus, which is 3-5" long; achenia less than
a line long; sterile flower with tube gradually dilated upward; pappus of
a few bristles, some of which are distinctly clavate.—Arizona.
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BACCHARIS SERGILOIDES, Gray, L c.—Much branched and nearly leafless
shrub; branchlets green, jointed; older branches brown; leaves oblanceolate
or nearly linear, 3-8 long, or reduced to mere scales; heads panicled;
scales ovate, thickish, with a green tip (or sometimes the inner ones linear);
achenia few-nerved. The young green branchlets are often more or less
covered with a glistening, gumny exudation. As in the preceding (B.
Emoryi), the pappus of the sterile flower is clavate, though here it is more
copious.

PLUCHEA cAMPEORATA, DC.—Telescope Mountain, Southeastern Cali-
fornia.

TessariA soreaLts, T. & G—Nevada.

GNaPHALIUM PALUSTRE, Nutt—San Luis Valley, Colorado (426, 428).

Gapnaivy Serexceri, Hook. & A, (G. luteo-album, var. Spren-
gelii, in vol. v of King’s Report.)—Cottonwood, Arizona (356); also from
Utah.

GxapRALIUM sTRICTUM, Gray.—Annual (1), simple or much branched
from the root, canescently woolly throughout; leaves linear, 618" long;
heads condensed into woolly glomerules, and one in each axil, forming thus
an interrupted spike; outer involucral scales obtuse, rather ovate, as long
as the disk-flowers, inner longer, narrower, and more acute; achenia oblong,
smooth.—San Luis Valley, Colorado (425, 427), and a depauperate form
from Twin Lakes, Colorado (423).

ANTENNARIA DIOICA, Gaertn—Colorado (444, 443, 436); common.
The Survey has also the var. rosea from Nevada.

Antexnaria Careatmica, R. Br—South Park, Colorado (208, 433,
434).

AxapmaLis* , Benth. ( i itacea, R. Br.)—
Collected by Dr Oscar Loew on the White Mountains of Arizona, probably
at a considerable altitude.

llate with filiform, 3-4-
but aterile flowers, with

“ Axapmasis, DO Heads discold, incompletely diacious; vis. the
toothed corollas very y
tubular 5-lobed corollas in the centre; the stami 1y as in Anten
Receptaclo flat, naked. Style in the staminate
o s o sapliazy belaie, sacnaminiod
ightly thickened npwards”’—GRav, in FL. Cal.
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Merampopium* ciNerevd, DC.—Woody at base, 4-12' high, simple or
much branched, covered with a short silky pubescence; leaves numerous,
Tinear or slightly linear-spatulate ; rays white (about 8), emarginate, oblong
or lanceolate.—A common plant in the drier parts of New Mexico and
Arizona (96, 327).

Berranpierat LYRaTA, Benth—Erect, branching at base; radical
leaves Iyrate on long petioles; terminal segment much the largest and (as
well as the others) irregularly toothed; upper leaves lyrate but sessile;
rays 6-8, orange, with darker veins, emarginate, tomentose outside and
especially on the veins. Whole plant is softly tomentose.—Covero, N.
Mex. (98). :

PartreNvm iNcaNuy, H. B. K.—Suffrutescent and much branched;
younger branches and leaves canescently tomentose; leaves clustered,
oblong, deeply cleft or pinnate, 5-8-parted; divisions obtuse, 915" long
and {~6" wide, ashy color from the dense, short pubescence; inflorescence
corymbose-paniculate ; involucral scales in two series, outer oblong, inner
broadly oval or nearly round and scarious with a ciliate-fringed margin;
rays short, ligules obcordate ; achenia flattened obovate and with a pappus
of two short, persistent awns; disk-flowers shorter than the obovate, hyaline,
ciliate-fringed scales which enclose them.—Camp Bowie, Southeastern
Arizona (453).

HymENoCLEA MONoGYRA, T. & G.—Arizona (778).

AxBRros1a psiLosTACHYA, DC.—Utah, and (529, 697) Arizona.

AmBrosta APTERA, DC —Probably hardly sufficiently distinct from
some forms of A. trifida, L, but having, however, wingless margins to the
petioles.—Southern Arizona (695, 696).

* MELANPODIUN, L—Razs in & singlo serics, fertile; flowers of the disk with an abortive atyle.
Involacre doubls, the onter series of (4-5) broad foliaceous bracts, which are often connate at base,
the inmer as many as the ray-flowers and enclosing their achenia. Receptacle strongly convex. Chaff

thin, deciduons.  Achenia (of the fertile flowers) ovoid, embraced by the hooded inuer scales of the
involncre.

1 BERLANDIERA, DC.—Many-flowered, lignlate rays pistillate. Disk-flowers with an undivided
style. Scales of the involucre in three series, the onter small, oblong or oval, the second set larger and

bovate, dal, reticulated

of the ray-flowers. Pappus of the ray of two minnte caducous teeth or short.awns. Inuer face of the
ray-acheninm Is mostly overed by the chaff of two sterile flowers. Pappus of the disk rednced to the
‘merest crown or border.
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Transeria* Hookeriana, Nutt—Arizona, New Mexico, and Colorado.

Franseria pumess, Gray—Low, much branched, shrubby; leaves
pinnatifid, with rounded lobes, or bipinnatifid, cinereous, with a short pubes-
cence; mature involucre puberulent or glabrous; spines flat, more or less
involute, long and slender.—Arizona.

XantaIoM STRUMARIUM, L—Utah.

Zixxiat cranpirLora, Nutt. (fig. iv, Report of Major Emory, 1848).—
Low, much branched from the base, puberulent; leaves linear or linear-
lanceolate, connate at base, acute, rather rigid, distinetly 3-nerved; margins
ciliate, 5-12" long; palem fimbriate; disk orange and rays yellow. In my
specimens, the leaves are not always “impressed punctate”, and are some-
times distinetly glandular-dotted.—New Mexico, Arizona, and Colorado.
Collected by Dr. Loew and Professor Wolf.

Sanviraniaf Aserti, Gray (Pl Fendl. p. 87).—Annual, erect, 8'-2°
high; stem terete, striate, puberulent, simple or branched ; leaves linear
or lanceolate, 3-nerved, hispidly scabrous and hispidly ciliate, attenuated
into a petiole; heads few-flowered ; outer scales of the involucre lanceolate,
dry, distinetly nerved and somewhat longer than the ray-achenium; chaff
lanceolate, with scarious margins, longer than the disk-flower—Southern
Arizona (519). An exceedingly variable plant.

Heviorsis parviFoLis, Gray (PL Wright. 2, p. 86).—Erect, smooth
or nearly so, simple or branched from the base; leaves petioled, triangular
or triangular-hastate, subsermte or sinuate, 12-18" long ; pednncles elan-

* Fraxseia, Cay. s,
i mere shanloud it Un i et q)hllq Lo n et enled and 1-d-fomered’ P—GRAY, i FL. Cal. 1,
P

" 2w, Lino.—Hoade botarogamens, radiate; beth ray- aod diek- lowsrs frtle, Tavola carn-
panalate or sab-cylindrical, the dry, broad, obuse bracts imbricated in several series, the exterior moch
shorter ; rays orbicalar, cordate at the base, with an obcompressed achenium destitate of pappus or with
ouo or two short awas; disk-flowers regolar, with o somewhat enlarged tube; antbers entire at base.
Achenia angalar, with & pappus of short awos produced from (be sogles; Teceptacle covical, with many
chaffy scales embracig the disk-flowers.

$8axvimaLis, Livo.—Heads beterogamons, radiate,
perfect and fertile. Tuvolucre Lemispberical or broadly
unequal, dry or
Roceptacle flat or convex, chaffy, chaff embracing the flowers. Ray-flowers witbout a tabe, as long as
the mature achenium, emarginate ; acheuiom triangular, with & short, stout awa produced from each
augle. Disk-flowers rogular, tabalar, but little elarged npwardly, 5-dentate at the apex; achenia
Hattened, the outer oues roughened, nearly awnless, aod the inuer uarrowly winged, iodistiuctly ciliate,
and with two inconspicnons awns.—BENTH. & HoOX. iu part.

ay-flowers fertile, 1-2 ser
mpavolate, bracts in 2-3 serics, somewhat
oy
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gated, naked, and terminated by a single head 13-2" in diameter; involucre
with scales in about four series, all distinctly nerved, the outer ovate, obtuse,
the inner lanceolate, acute; ligules persistent (fading away into a pale
sulphur color), 2-3-toothed at the apex ; achenium (ray) 3-angled, rounded,
and papillose on the outer side; disk-flowers narrowly tubular; achenia
4-angled; chaff hardly as long as the flower.—Chiricahua Agency, Southern
Arizona (536). My specimens are ly much larger-flowered than
PRV it ook oo spacical waslifonndad ryl T aymsasses
however, from near his locality.

GvuxoLomia* MuLTIFLORA, Benth. & Hook. (Heliomeris multifiora,
Nutt)—A very variable plant. Nevada, Arizona, Utah, Colorado (779,
551). See vol. v, King's Report, p. 170.

Rupseckia aciniata, L—(171 of Loew.) Sangre de Cristo Pass,
Colorado,

Pursh, var. poLca (Lepachys col is,

T. & G., p. pulcherrima, Don.)—Erect, simple, or branching from the base,
strigose-pubescent ; earliest leaves lanceolate and entire; stem-leaves pin-
nately parted, with linear divisions, petioled ; upper ones similar, but sessile ;
disk columnar, 9-15" long and 4" wide; ray-flowers dark purple, reflexed, 6"
long and 4” wide—Zurii Village (159), and also collected by Dr. Oscar
Loew in White Mountains of Arizona.

Var. Tacetes.  (Lepachys columnaris, var. Tagetes, Gray, Pl Wright. 1,
p- 106.)—Similar to the above except in having small yellow or brown rays
and a shorter disk. Arkansas Valley, Colorado (24, Loew); Valley of the
Rio Grande, above Albuquerque (85).

RupBEcKIA HIRTA, L. (apparently).—Trout Creek, Colorado (549, 550).

RupBECKIA occiDENTALIS, Nutt—Utah.

BALSAMORHIZA SAGITTATA, Nutt.—Northern I\evadn and Utah.

..ot K- iod, sk Al

foct, fertile.
a litle shorter, intrior thiner, all narrow, or rarely with tho exterior or Interior ealarged. Receptacle
convex or conical; chaff concave and embracing the disk-flowers. Ray-flowers ligulate, spreading,
entire o dentate. Disk-flowers regular; tabe short or with a somewhat dilated base, Anthers entire
at base or with two small auricles. Styles of the disk-flowers obtnse or sometimes terminated by
& short, acate appendage. Achenia of the ray-flowers narrow, empty; of disk-flowers snb-compres
4angled, obtuse at apex (ip onr species destitute of pappus).—Erect, branching herbs.—BENTH. &
Hoox.
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‘WyeTsiA amprexicavnis, Nutt —Utah.

Wrethia Arizoxica, Gray.—2-3° high, roughish hirsute; heads 2-4;
leaves broadly lanceolate; upper ones sessile ; lower ones petioled, a foot
or more long ; scales of the involucre oblong or lanceolate, cinereous pubes-
cent, ciliate; ligules 12, 10-14” long; achenia acutely angled, laterally
compressed, 1-2- (or the outer ones often 3-4-) awned —Willow Spring,
Arizona (222).—Prate IX. Branch, natural size. Figure 1. Section
through receptacle showing ray-flower and disk-flower in position, the lat-
ter subtended by its chaff; somewhat enlarged. 2. Chaff of disk-flower.
3. Disk-flower. 4. Style and stigma of disk-flower. 5. Mature achenium
of disk-flower. 6. Style and stigma of ray-flower. 7. Mature achenium
of ray. Except where otherwise specified, all enlarged about 10 diameters.

Vieuiera * 1axa, DC, var. BREVIPES, Gmy (P Lindh. 2, 228).—The
loosely branchi

stem herbaceous, strig: lent; leaves with short

petioles, ovate or deltoid, plainly retwulau-d on the under surface, irregu-
larly serrate, scabrous on both surfaces; petioles villose, especially on the
upper surface ; scales of the involucre in two series, lanceolate, pubescent,
and nerved on the back, acute ; chaff lanceolate, membranaceous; recep-
tacle convex; achenia flattened and densely covered with an appressed
pubescence—Camp Bowie, Ariz. (501); also collected by Loew in Central
Arizona.
Viouiera emioutats, Watson (Amer. Naturalis, 7, 301)— White-
; stems herb ; leaves subopp i and rigid,
broad-ovate, 1-2 inches long, Rraba base, acute, entire, short-petioled,
strongly reticulated beneath ; bracts small, lanceolate ; heads 4-5 together,
in short close corymbs ; involucral scales imbricated in 3—4 or more series,
lanceolate, thick, appressed or the tips spreading; rays entire; receptacle
shortly conical; chaff acutish; achenia silky pubescent, the pappus-awns
subulate at base; scales lacerate.”—Telescope Mountain, Southeastern Cali-
fornia. Will probably also appear in Nevada and Arizona. Not having
access to a specimen of this species, I have availed myself of the above

Vs H.B. ot K— Hend, fowers, &e. an in Helianthus, b e
involuers less herbaceons ; receptacle inclined to be conical ; und, especially the pappus less deciduons
or even pensistent, consistiug of 2 or more scarious chafly scales on each side between tho awna—
GRay, in Fl. Cal. 1, p. 354

11 ot
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description of Mr. Watson.—Pra1e IV. Figure 6. A branch, natural size
7. A disk-flower. 8. Chaff of disk-flower. 9. Ray-flower. 10. Section
through receptacle. All except the branch enlarged 10-20 diameters.

Heuiantaus PETIOLARIS, Nutt.—Tall, erect, hispid; leaves scabrous
(lower sometimes opposite, upper alternate), ovate or ovate-lanceolate,
irregularly serrate-acuminate; petioles long (but variable in length);
peduncles terminal ; heads large; involucral scales lanceolate or broadly
lanceolate, acute; disk-corolla hairy at base; achenia villous; pappus of
“two chaffy awns”; rays large, over an inch long.—Southern Arizona,
Nevada, and Colorado.

Heviastaus aNNvus, L. (Helianthus lenticularis, Dougl., see Gray,
FL Cal. 1, p. 353; also H. lenticularis, Dougl. vol. v, King’s Report, and
Preliminary Report of Mr. Watson in Wheeler's Survey, Washington,
1874.)—Utah and Colorado.

Heuiantaus Nurrasu, T. & G.—Nevada and San Luis Valley, Colo-
rado, with broader leaves (548).

HevuiaNTHUS GIGANTEUS, L., var. Utanexsis, Eaton —Utah.

HeuantueLra uNirLora, T. & G.—South Park, Colorado (546).

Acrivomeris* WrieaTH, Gray (PL Fendl. p. 85).—Erect, somewhat
branching ; stems canescently hispid; leaves sessile or slightly decurrent,
lower opposite, upper alternate, oblong or lance-ovate, irregularly and
strongly serrate, thick, scabrous, and distinctly veined, especially beneath;
heads on naked peduncles (6-12' long), medium-sized ; scales of the invo-
lucre in 24 series, with a short stout pubescence, outer omes shorter,
oblong and obtuse, inner lanceolate and acute; rays short, entire or
slightly toothed (or sometimes none). Achenia of the disk cuneate-oblong,
with a distinet wing extending half-way down the achenium on either side,

* ActiNowers, Nutt.—Heads heterogamous, radiate ; flowsrs of the ray neatral and in a singlo
series ; disk-flowers ite,fortile ; heads sometimes, b
Tovolucro hemispberical or campanalate; bracts 2-3-seried, unequal, short or the outer ones elongated
aud foliaceons, Receptaclo convex or at length conical, covered with chaff, which embraces the disk-
. Ray-corollas ligalate, spreading, entire or -3-toothed ; disk-flowers rogular, with a short tabe;
limb elongated-cylindrical, G-cleft at top. Anthers ontiro at base. Branches of the stylo in the disk-
flowers terminated by acate appendages. Achenia laterally compressed, with margins attenuated and
distinetly winged. Pappus usually of two persistent awns.—Scabrous horbs. Leaves opposite or
alternate, petioled, sessile, or decurrent. Heads middle-sized, solitary, avd with long poduncles or
corymbose-paniculate.—BNTH. & HOOK.
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and produced above into a short, stout, inflexed awn (on either side).
Chaff twice as long as the achenium; margins scarious and somewhat
fimbriate or ciliate—On limestone rocks, Camp Bowie, Ariz. (452).
Comparing the above with the original description, it will be discovered
that there are some important differences; but as the specimens have been
compared by Mr. Watson with the types in Cambridge, I cannot hesitate
to assign them here.—Pra1e VIIL.  Branches, rmtuml size. 1. Ra)"ﬂower.

2. Disk-flower and sul ling chaff. 3. Disk a, style p Qa,
2, and 3 magnified about 2 diameters.) 4. sme and stigma (20 diame-
ters). 5. Mature achenium (15 diameters).

ActiNoMERIS LoNGIFOLIA, Gray (Pl Wright. 2, p. 89).—Stems erect,
slender, terete, glabrous; leaves opposite, sub-opposite, or alternate, linear-
lanceolate, sessile, acute, denticulate or entire, plainly reticulate, scabrous
on upper surface and hispidly scabrous beneath; peduncles corymbose,
naked, hispid, monocephalous; heads 1-2' in diameter; involucre with

scales in two series, the outer of which are lanceolate and with attenuated
tips, the inner are shorter and obtuse, resembling the chaff of the recep-
tacle, which is hardly longer than the mature achenium; achenia oval,
distinetly winged to the bottom, awnless or with a single short awn
oceasionally ; ligules yellow, sometimes 2-3-toothed, 6-10” long. Leaves
sometimes 8 long and only 6” wide—Sanoita Valley, Southern Arizona,
(608), and probably not far from the original locality whence it was taken
by Mr. Wright.
VERBESINA* ENCELIOIDES, Benth. & Hook. (Ximenesia encelioides, Cav.,
T. & G. F. ii, 359.)—Annual, hoary-pubescent, green and almost smooth,
branched from or near the base; leaves triangular-ovate or cordate, or
b-hastate, irregularly sinuate-dentate; upper petioles winged and dilated
at base mw a lobed auncle, involuere with scales in 2-3 series, the outer
lanceolate acute, pubescent, the inner shorter and smoother; rays numer-
ous, cuneate-oblong, 47" long, 3-toothed at apex; achenia of the disk with
a wide and strong wing; pappus (disk) of two short, weak awns.—San

* VExbesixs, Linn.—Similar to the precediog Acti t that th il
aud the disk-achenia are more distinctly 2-winged and -awned.




164 BOTANY.

Luis Valley, Colorado (421), Southern Arizona (772, 462), and Agua
Azul, New Mexico (124). A polymorphic plant.

VERBESINA PODOCEPHALA, Gray (Pl Wright. 2, p. 92).—Erect, 2-3°
high, hispid, branching from a woody base; leaves serrate, sub-sessile or
even, rarely slightly decurrent, lanceolate to orbicular, 3-5-nerved, with
(beneath) veinlets conspicuously netted, beneath glandular hispid, and veins
and veinlets with stiff, long, white hairs; peduncle 4-8' long, monocepha-
lous; scales of involucre in two series, the five outer ovate, roundish, the ten
inner longer, chartaceous, and acute; achenia of ray sharply 3-angled
or winged, slightly toothed on the angles, the inner flattish, with two (or by
abortion one) stiff awns from the angles; flower 1’ in diameter; rays
bright sulphur-yellow, oblong, entire or slightly toothed at the apex.—
Chiricahua, Ariz. (517).

CoreoPSIS TINCTORIA, Nutt.—Ash Creek, Arizona, at 5,000 feet alti-
tude (317). F

Coreopsts CARDAMINEFOLIA, T. & G.—Erect, smooth, slender, almost
unbranched; leaves pinnately parted; exterior involucre small; “achenia
winged, broadly oval, sometimes with 2 short, subulate teeth”; rays
3-toothed at the summit, twice as long as the interior involucre—Zuni
Village, Ariz., at 6,700 feet altitude (157).

THELESPERMA* LONGIPES, Gray (Pl Wright. 1, 109).—“Suffrutescent”;
glabrous, much branched; branches short and leafy; leaves 3-5-parted;
segments linear-filiform ; peduncles 1° long, almost filiform, terminated by
a single rayless head ; inner series of involucral scales with broad scarious
margins; outer series small and obtuse; achenium without pappus (merely
a very small crown-like border), slender, terete or nearly so, and tubercu-
late-rugose on the back ; chaff not adhering to the cast-off achenia.—Camp
Bowie, Ariz. (451). .

diato; Gowers of the ray , in a 8 i
disk-flowers fertilo; heads often homogamous from the rays being absent. Iovolucre double, broadly
cawpanulate; the inner series of sabequal membranaceons soales, which are united more than half-way
4 the summit; the exterior series of a fow small bracts. Receptacle flat with many flat scarious palets
e e T e S cene

5070 o BBe s TR M aeh 1o fx, Saoel 1y 8o snts sppesiese Adbesta
linear or linear-oblong, somewhat obcompressed truncate at the apex and erostrate, with two retrorsely
pectinate-iliate awns or uaked. Raye, when present, yellow ; disk sometimes purplish. Achenia
amooth or taborculata.—Bextu. & Hook.
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TuELESPERMA GRACILIS, Gray.—Erect, much branched above, smooth;
leaves pinnately 5-7-parted, the divisions linear and somewhat rigid ; heads
hemispherical, on peduncles 4-6' long; outer series of involucral scales
obtuse or acutish; inner series acutish, with margin slightly, if at all,
scarious; rays none. (*Achenia oblong-linear, crowned with two stout sub-
ulate persistent spreading retrorsely pectinate-hispid awns."—Porter and
Coulter in FL. Col. p. 72.)—Arizona, Loew.

Cosmos* BrpINNATUS, Cav., var. PARVIFLORUS, Gray. (Cosmos parvi-
florus, H. B. K.)—Annual, erect, 6-12° high, glabrous, leafy ; leaves petioled
bipinaately parted; segments narrowly lincar or capillary; outer series
of involueral scales 1 as long as or exceeding the
inner, obtuse, and somewhat scarious-margined ones; outer achenia short,
and the inner ones somewhat longer-beaked; awns variable in number,
9-4.—Arizona (639) and New Mexico.

Bivexs Gray.—Annual, glabrous, branching from the base,
leafy ; leaves bipinnately parted; segments entire (rarely again divided) and
lanceolate; scales of the involucre linear, hirsute, especially at base; rays
(4-7) hardly exceeding the disk; “achenia attenuate-linear, glabrous sub-
tetragonal”; awns nearly as long as the achenia and very strongly down-
wardly barbed.—Colorado, in the Arkansas Valley (544).

Biens ra@xicuLiroLts, DC.—Tall, branching, glabrous, or with the
youngest branches puberulent; leaves 2-3 times pinnately divided; seg-
ments entire or sometimes lobed ; involucre with the outer scales linear,
ciliate, and nearly as long as the inner ones, which are oval, with yellowish,
scarious margins; Tays large, 5-6, 8" long, oval, deep yellow, with plain,
Dbrown veins. Achenia (I have not seen) given by Dr. Gray in PL Wright.
2, p. 90, as 2} lines long (the “var. acheniis minoribus™), and by DC. Prod.
v, p. 603, as 3-3} lines long, and linear-tetragonal, hardly scabrous at the
apex, 2-awned.—Sanoita Valley, Southern Arizona (671).

Bipens meTEROPHYLLA, Ort.? var.!—Erect, smooth; lower leaves
petioled, pinnately “5-7-parted”; segments distant, linear, entire, the terminal

* Cosnos, Cav.—Differs from Thelesperma in the inner series of involucral scalea not being connate
1o or above tie miiddle and the rays being rose- or violet-colored, aod from Bidens iv the achenia being
mor or less rostrate at the apex.
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one much longer than the others, 4' long and 3" wide ; upper leaves sessile,
3-parted; outer series of involucral scales lanceolate, ciliate, as long as the
broadly margined inner series. Flowers in my specimen are all too young.
Mr. Watson has kindly compared it for me, and p it the same as
1233 of Mr. Wright's collection.

Lapaamia Stanssurir, Torr.—Utah.

“LapHAMIA MEGALOCEPHALA, Watson (Amer. Naturalist, 7, 301).—
Scabrous-pubescent ; stems diffusely branched, a foot high; branches sim-
ple; leaves alternate, broadly ovate, 2-3 lines long, smaller upon the
branches, entire, very shortly petioled; heads large, 2-3 lines in diameter,
terminal and solitary, discoid, many-flowered ; achenia compressed, hispid;
pappus none—With nearly the habit of the last. Nevada” I have
quoted the description from Mr. Watson. The specimen I have not seen.—
Prate XI.  Figure 1. A branch, natural size. 2. A single flower. 3. Style

and stigma. 4. . 5. Stamen. Enlarged about 10 diameters.
PeriryLe * Exoryr, Torr. (Bot. Mex. Bound. p. 82).—*“Sparsely hirsute
as well as glandular: leaves d-cordate or fan-shaped in outline, 5-9-

cleft and the lobes copiously incised, the upper alternate and less lobed:
scales of the involucre rather broad : rays short, white, broadly oval : style-
appendages oblong and obtuse: akenes narrowly oblong, hispid-ciliate:
awn of the pappus only one, very slender, sparsely barbellate above”
(Gray in FL Cal. 1, p. 397). I have not seen the species. ~Arizona.
Riperuiat Coorerr, Gray (Proc. Amer. Acad. vii, p. 358).—“A foot

* “ PERrrYLY, Benth. fi , with pi the flowers
all fortile. Involacre campanulate, of nearly equal scales, slightly carinate on the back, in a single or
‘double series. Receptacle flattish or conical, naked. Rays -tootbed; disk-corollas 4-toothed; the tube
glondular, _Style-branches tipped with (or insensibly chavging into) a sbort and obtuse or more com-
‘monly sobalate ot fliform, bairy appendage. Akeues oblong, flat (laterally compressed), dark-colored,
bordered by a cartilaginous mostly ciliate-bearded margin. Pappus o series of liyaline or setiform
scales, usually more or less wnited into & cup or crown, and commonly a slender awn from one or both
‘margins.—Rays white (or sometimes yellow 1): disk-flowers yellow.”—Gra¥, FL. Cal. 1,

fRIDDELLI, Nott—+Heads several-flowered, with 3 or 4 pistillate rays and 5 to 12 disk-
fowery all sarle, Tavoluere narrow, eplindeacsoos of 4 b0 10 livesr-oblong aad. cornseous squal
‘woolly scales, which ace connivent but distinct, except at the very base, and @ few thinver or scarious
ones within, sometimes  narrow external bract or two. Receptacle flat, naked and smooth. Rays
large for the size of the head, very broad, abruptly contracted at the base into a short tobe, truncate and
Blobed at the end, 5-7-nerved (the nerves converging and uniting in pairs within the lobes), becoming
‘papery, pervistent on the akene. Disk-corollas elongated-cylindraceous, with a very short proper tabe.
5-toothed at summit; the teeth glandular. Anthers linear, minutely ssgittate, or cmarginate at base.
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or two high, tomentose-canescent ; somewhat naked with age: leaves nar-
rowly linear, entire, minutely punctate : heads solitary on filiform peduncles
terminating the branches: akenes glabrous: pappus of oblong erose-
laciniate chaffy scales, about a quarter the length of the glandular disk
corolla” Not having the specimen, I have been obliged to quote the above
from FL Cal. 1, p. 373. Arizona.

RiopeLLia TackTiva, Nutt—A foot high, floccose-woolly or smoother
with age, much branched; leaves sessile, narrowly spatulate or oblanceo-
late, 8-18" long; heads in clusters on the ends of the branches; scales of
tho pappus entire, about (or more than) half as long as the tube of the disk-
flowers; rays somewhat puberulent externally.—Camp Bowie, Ariz. (463),
and Alcadonis, N. Mex. (82).

Cuznactis Douerasi, Hook. & Arn—Colorado, about South Park
(481, 482); also from Nevada and Utah.

Cuznacts stevioines, Hook. & Arn.—Independence Valley, Nevada.

H LUTEUS, Nutt.—Ari; , Colorado, and New Mexico.

HyMeNOPAPPUS FLAVESCENS, Gray (PL Fendl. p. 97).—Leaves less dis-
sected and divisions larger than in the following variety, in which the
flowers are a real yellow.—A somewhat variable species. Colorado.

var. Gray (PL Wright. 2,
p. 94, and Pl Fendl. p. 97)—Erect, fl ; leaves bipinnatel
parted ; segments 3" long and §” wide; inflorescence in a cymose panicle;
heads 4" in diameter ; scales of the involucre with petaloid and somewhat
scarious tips ; chaff of the pappus entire, oval, one-half or one-third as long
as the tube of the corolla; achenia turbinate, obscurely 3-5-angled, 15-
nerved, villose—Western New Mexico, Loew.

Bania LevcopryLLs, DC.—Nevada.

Bania apsiNtarrouia, Benth., var. peaLsata, Gray.—Ereet, branch-
ing from a sub-lig root, ; leaves oblong, trifid
at base, with middle division often toothed toward the apex or entire,
linear-lanceolate obtuse ; heads, including the rays, 8” in diameter ; invo-

bo tho apex. Ak terete of nearly
or angled, glabrous, or ia one species cobwebby-villous. Pappus of 4 to 6 hyalive
tless chfly scales.—Low and branchiog woolly berbs, probably ail perennial; with
alternate, spatulate or linear leaves, either entire, or the radical ones pinnately incised, aod corymboso
small beads of golden yellow fowers."—Gray, Fl. Cal. 1, p. 372
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Tueral scales lanceolate, thin, canescent, acutish; pappus scales oblong,
searious, as long as the tube of the disk-flower, with a strong midrib, which
does not reach the apex; achenia long-cylindrical or clavate, obscurely
angled, pubescent. Entire plant densely covered with a close, white
tomentum, which may be readily rubbed off.—Camp Grant, Ariz, at 5,300
feet altitude (457).

Husexorarix * Waientn, Gray (PL Wright. 2, p. 97).—Erect, 2-3°
high, glabrous, diffusely branched ; lower leaves bi- or tripinnately parted,
divisions filiform; upper ones entire or trifid. with the divisions entire;
involucre loose, inner series broadly hyaline-margined, purple-tipped;
pappus of 12-15 scales, the awn of which is as long or nearly as long as
the scale portion. Achenia narrowly turbinate, black, densely silky-vil-
lous; rays none.—Camp Grant, Ariz. (763).

Hyuexorurix Wistizext, Gray (Pl Fendl. p. 102).—Erect, puberu-
lent, branching; lower leaves bipinnately parted, upper ones trifid or entire;
Tobes linear or linear lanceolate ; rays bright sulphur-yellow, three-lobed ;
disk-flowers merely lobed, yellow; pappus of 12-15 awns, which are bar-

bellate above and slightly expanded into hyaline wings below; achenia
whitish and hat silky-villous.—C d, Arizona, at 4,300 feet
altitude (350).

VU.LANOVA t curysANTHEMOIDES, Gray (PL WrighL 2, p. 96).—Erect,

Gray (P1. Fendl.p.
raya when present fertile and in a single series; disk-flowers perfect. Involnero turbinate or narrowly
campanalate, the appressed membranaceous bracts in two series, the interior of which have
and apices scarions or more or less colored; the exterior are shorter avd narrower, aud
all, scarions. Receptacle small and naked. flowers namrowly campauulate and the limb deeply
S-lobed o 5-cleft. Anthers sagittate at base with small aaricles. Styles of the disk-fowers with long
ranches, which are terminated by broad and acute or short subulate appendages. Acbeoia narrowly
B e TR e e i i e S R R
‘which are smooth or alittle pil Iternate twice pinnately parted

e presherstosiorimmpapetedisag v b

(o T s, heterogamous, radiate; ray-and disk-flowers both fertile, or some-
times the innermost flowers sterile. Involucre campanalate, the fow broad herbaceous bracts sub-equal,

Small receptacle naked. Ray-
ular; limb S-cleft, campanulate.

ato at base, with small iy smn of
terminating the brauches; ach

the exterior strongly and the {nterior slightly comrmned ‘upon the back, smootb, naked. —Diffose, gland.
‘ular, pubescent herbs. Inferior leaves opposite, sometimes the superior alternate, ternately or pinnately
et of oy e wShen Foude (il ety Bobomcled eyl philiils
corymbose. Corolla yellow. Achenia smooth.—BENTH. & Hoo:
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simple or branching toward the summit; leaves 1-2-ternately parted, the
divisions spatulate or oblanceolate, obtuse, simple or lobed; scales of the
involucre equal, acuminate, in 2-3 series; ray-flowers about 15 (disk-flowers
many) ; blade toothed or lobed; tube of the disk-flowers externally glandu-
lar-hairy ; achenia narrowly turbinate or clavate, black, slightly quad-
rangular, smooth, ribbed or striate, and longer than the corolla; pappus
none —Arizona (812, 609).

PaLAFoxia LNEARIS, Lag. (vide Botany of Fortieth Parallel, p. 424)—
Avizona.

Pavaroxia Hookeriaxa, T. & G 1, probably var. subradiata, T. & G.—
6-12" high, simple or branched; leaves linear or linear-lanceolate, hirsute,
1-1§' long; pedicels and flowers viscidly glandular-hairy; scales of invo-
lucre lanceolate, acute, sub 2-seried; rays variable, large or small, regularly
or irregularly 3-cleft; pappus (ray) reduced to small obtuse scales, half a
line long; achenia sub 4-angled, hairy, broadly clavate ; disk-flowers deeply
5-parted ; tube long and slender, or short and thick ; pappus of 5-8 lanceo-
late or oblong scales, which are nearly as long as the hairy, clavate achenia.—
A plant which appears to be variable in almost everything about the flower
except the disk-achenia. Deserts of New Mexico, Loew.

PoropRYLLOM* DC.—Annual, erect, glabrous; lower
leaves linear, upper broadly oval (all petioled and glaucous) and sinuate-
dentate; marginal glands nearly a line long and half as wide; flowers
solitary, terminating the pedicels, which are hollow and dilated above; scales
of the involuere linear, 10" long, with one or two lines of glands 13 long
and }” wide; achenia clavate, hairy ; pappus fulvous, rough, with delicate
hairs, nearly or quite as long as the slender flower-tube; limb of the flower
dark brown.—A striking species, found usually on or near limestone rocks.
Sanoita Valley, Arizona, at 4,500 fect altitude (682).

fowered, c Tovaluere
Aynndncsl or cyliudraceons, of 5 to 10 oblong or lincar equal scales in a single series. Recoptacle small,
naked. Corollas with  slender or fliform tube aud a narrow S-cleft limb. Style-branches slender,
tipped with a subulate-Bliform bispid appendage. Akenes long and slender, nearly ferete, atriste or
angled. Pappus of copious, rather rigid, scabrous, capillary bristles, about the length of the corolla.—
Herbs glabrous and often glaucous; with slender branches terminated by pedanculate heads of yellow,
it o prpla owers,and alterate o blow,oppuitoaver; e 30 theaclef the fvolrs
marked by seatterod i i the mauner of Tageles, &, therefo 2
FL. Cal. 1, p. 396,
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TaGETES* MICRANTHA, Cav.—Annual, smooth, 2-6’ high; stem simple
or nearly so; leaves opposite, entire and filiform or pinnately parted, and
the divisions filiform; flowers terminal; scales of the involucre in a single
series somewhat united at base, abruptly truncate and sometimes bristle-
tipped; rays white, 1-3 in a head, 1-2" long, entire or slightly deriticulate;
disk-flowers about 5; pappus of two rough awns nearly as long as the
distinctly striate linear achenia, and of 2-3 scales half as long as the awns,
which they sometimes enclose.—Sanoita Valley, Southern Arizona, on
rocky hillsides (616).

Prerist riuipes, Gray.—Annual, much branched; leaves smooth,
narrowly linear, 12-18” long, less than 1” wide, with numerous glands,
2-3 bristles on either side at base; peduncles capillary, more than an inch
long; involuere of five lanceolate scales, with more or less scarious margins,
frequently gland-bearing; rays exserted half their length, not more”in
number than the disk-flowers (5); disk-flowers half as long as the rays;
achenia linear, hairy ; pappus usually of two stiffish awns, which are some-
what thickened at base and slightly scabrous above, or occasionally reduced
to one awn and a crown of minute scales. An exceedingly variable species,
which Bentham and Hooker, in Gen. Plant., have assigned to the older P.
Taliscana, Hook. & Arn. I can see no warrant for this, if the description
in Bot. Beechey be correct. It should, however, be stated that the plant
appears there to have been described from imperfect material, and more

*Tacxres, Linn.—Heads beterogamous, radiate; ray- and disk-flowers both fortile, or heads some-
times homogamous, the rays being absent. Involucre cylindrical, the bracts 1-seried and more or less
united, rarely a single small exterior bract is present. Receptacle flat, often small, naked or somewhat
alveolate-Bmbrillate. Ray-corolla ligulate; disk-fowers perfect and fertile, regular, tubolar, the limb
loft. t i trancate

£

5ol
pevicillate or short appendicnlate. Achenia linear, attenuate at base, compressed o sgled, hardly
Eiiats, with & [somerhat] oonepiouoes calluiy st hees.  Pappos rariable (i el ety
2awne and 2-3 ]—Erect, branching or involucre
baving distinct, strongly scented glands—BENTH. & HOOK.

Prcris, Linn.—Heads heterogamous, radiate; ray-flowers in a single series and fertile, as the
disk-flowes also. Involucre eylindrical or campanulate, the free, equal bracts in a single series. Recep-
taclo small, naked. Rays with a small or narrow blade, spreading, eutire or 3-toothed; disk-flowers

t, the ampliate tabe short, equally or unequally 5-cleft. Anthers obtuse, sub-entire at the base.
Btyles of the disk flowers elongated, slender, somewhat bairy, with very short, obtose branches.
Achenia livear, somewhat angled, delicately strinte. Pappus of few or many bristles, oftever swaller,
fower or simply rednced to scales in the ray thao in the disk, or sometimes consisting entirely of small
scales resembling o crown, or with theso and tho bristles intermixed.—Herbs, the leaves and involucral
scales of which often abonnd in strong-scented glands. Flowers yellow [in . imberbis purple —BENTE.
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perfect specimens may have enabled those authors to place P. flipes under
P. Taliscana with certainty. Dr. Gray, FL Cal. 1, p. 400, still considers
them distinet.—Southern Arizona (539) 1In one specimen, I find three
awns to the disk-flowers, which alternate with three scales, each Lalf as
long as the achenium.

i high;
leaves slightly connate and bristle-ciliate at base, bearing many oval glands,
as also do the scales of the involucre; pappus in both ray- and disk-flowers
a mere crown of small and somewhat dentate scales, or in some of the outer
flowers of the head of one or two awns, when it is P. fastigiata, Gray (Pl
FendL. p. 62); achenia a little hairy.—A very much dwarfed form of the
species, not over half an inch high, is in the collection, obtained by Dr.
Loew, probably from New Mexico. Colorado (467).

Prcris papposs, Gray.—“Annual, glabrous, diffusely much branched,
a span to a foot high, ‘1 ted’: leaves el dlinear (2-3 long,
less than a line wide), furnished with very few bristles at base: heads
slender-peduncled, scattered or corymbose, about 20-flowered: scales of the
involucre 6-8-li 5 rays, el d, Ii blong : pappus in the ray a
scaly crown, in the disk of 15-20 capillary and very unequal barbellate
bristles. PL FendL p. 62.” Not having access to satisfactory specimens
of the above species, I have been obliged to appropriate the above complete
description from FI. Cal. 1, p. 399.—Obtained by the Expedition in Arizona.

Pecmis 1exsLLA, DC.—Low and diffusely branched, smoothish ; leaves
1-2' long, nearly a line wide; margins slightly revolute and bearing a few oval
glands; rays twice (or nearly s0) as long as the scales of the involuere,
pappus (ray) a few small scales or rarely with anawn; disk-flowers about 10,
two-thirds as long as the ray; pappus (disk) of about 15 very unequal and
strongly upwardly barbed bristles; achenia sub-angled and hairy. My
specimens do not at all accord with the description in DC. Prod. vol. v, p.
99, and I am unable to separate them clearly from the above deseription of
P. papposa. Mr. Watson, however, has kindly compared them at Cambridge
for me, and T accept his conclusion.—Camp Bowie, Ariz. (446); also
obtained by Dr. Loew from Mount Turnbull, in the same region.

Pecmis Lonaes, Gray (Pl Wright. 2, p. 69).—Annual, diffusely
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branched; branches p or ly angled and
striate, smooth; leaves 1-2' long, half a Jine wide, the margins copiously
provided with roundish, brown glands, with several long bristle-like hairs at
base; peduncles 3-6' long, with several small scale-like bractlets, filiform ;

involueral scales linear-lanceolate, glandless or with but a single gland;

ray-flowers 7" long, pappus (ray) of two strong awns ; disk-flowers 4" long,
pappus (disk) of many unequal and scabrous bristles; achenia reddish,
angled and roughish—A well-marked species from the Sanoita Valley,
Avizona (635).

Pecris MBERBIS, Gray (PL Wright. 2, p. 70). —Ereu', much branched
herb, 1-2° high, emooth leaves scattered, few, gland-dotted, filiform, 2-3"
long; infl ymose; pedicels b late; involucre scales
lanceolate, obtuse, enfoldmg the ray-achenia; ray-flowers purple (as are
also those of the disk and also the involucre scales); blade oval and
twice as long as the tube; disk-flowers with the tube short and limb dilated
upwardly, very slightly bilabiate, a dark gland on each lobe. Achenia
(disk and ray) narrow, hairy; pappus of two small scales, with smaller
ones between, and some more or less lacerate. The plant emits a tere-
binthinate odor, and is almost as naked as though it had no leaves—Sanoita
Valley, Arizona (636).

Pectis ProsTRATA, Cav.—Prostrate, branching herb, puberulent; leaves
broadly linear or lanceolate (1’ long and 13" wide), entire, and strongly
bristle-ciliate at base; heads sessile and somewhat congested ; involucre of
five oval scales, which are truncate at top and hyaline on the margins, not
embracing the ray-achenia; limb of the ray-corolla less than twice as long
as the tube, and both combined shorter than the achenium; pappus (ray)
of 2-4 lanceolate, acute, somewhat lacerate scales, which are half as long
as the hairy achenium; disk-fl almost cylindrical, and not longer than
the five lanceolate, hyaline, and very acute scales of the pappus  Achenia
narrow and hairy (slmost hairy-tufted at the apex). Tle dark glands are
scattered throughout the entire blade of the leaf.—Dry open plains of
Southern Arizona (722).

Heveston avtomsaLs, L—Utak.

Heuestum Hoopesit, Gray.—Sierra Blanca, Arizona, at 11,500 feet
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altitude (808). This plant was found blooming higher and later than any
other species in Arizona. From the summit of Mount Graham, at 9,000
feet, we have the variety ‘“canescens, pube lanulosa decidua indutum”
(Gray), some heads of which have the rays almost entirely wanting.
(404) For a recent arrangement of the genus by Professor Gray, see
Proc. Amer. Acad. ix, p. 202 et seq.

GAILLARDIA ARISTATA, Pursh—Perennial, 6'~2° high, pubescent (un-
branched?); lower leaves linear-lanceolate, obspatulate or pinnatifid, on
long-margined petioles, upper ones sessile and usually entire; heads 2-4'
in diameter; rays 1’ or more long, usually entire, yellow; pappus of the
ray-flowers somewhat shorter than that of the disk; tube of the disk-
flowers short, limb cylindrical, glandular-hairy above, and with the lobes
bristle-tipped; scaly pappus lanceolate, one-quarter as long as the limb,
midrib produced into an awn nearly as long as the disk-flower; achenia
slightly hairy; bristles of the receptacle stout, 3-4 times as long as the
achenia, thickened at the base.—Colorado, in South Park (483).

GalLLARDIA PULCHELLA, Fougeroux.—Erect, branching, smooth; lower
leaves petioled, lanceolate-spatulate, upper ones sessile, broadly lanceolate
or oblong; peduncles 4-6' long; scales of the involucre in two series (the
inner shorter), tips much attenuated; rays orange-colored, cuneate, deeply
three-lobed; disk-flower lobes purple, glandvlar-hairy, drawn out into a
bristle tip; pappus (disk) with the scales broadly oblong and the midrib as
long as the flowers; awns of the receptacle thickened and hardened at
Dase, four times as long a$ the achenium, which is densely covered with fer-
ruginous hair (or, as expressed by Torrey and Gray, “involucrate with a
viitous ferruginous tuft”). This and the above species often closely resem-
ble one another in the flowers. Indeed, in a specimen from the Laramie
Mountains, named by Dr. Gray G. aristata, I find the hairy achenium much
more like that of G. pulchella (which, from the unbranched stem and pin-
natifid leaves), it can hardly be —Cottonwood, Arizona (345).

AcTINELLA AcavLis, Nutt.—South Park, Colorado, at 12,000 feet ele-
vation (457).

ActiNeLLe ARGENTEA, Gray (Pl Fendl p. 100).—Stem at base, short,
thick, woody, and branched almost as in 4. acaulis and leafy; above slender,
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with a few leaves, and terminating in a leafless peduncle 24 inches long;
lower leaves 3-nerved, spatulate, tapering into a petiole, upper leaves sessile
and spatulate, all (as also the stem and involucre) densely silky-pubescent;
involucral scales thickish.and lanceolate, in 2-3 series, and not longer than
the disk-flowers; rays about 15, cuneate, 3-lobed, nearly 6” long; hyaline
scales of the pappus broadly ovate, short-awned, glistening; achenia hairy,
cuneate—This beautiful little species was obtained from Santa F¢, N.
Mex. (5), where it was first detected by Mr. Fendler in 1847.

Activeria Ricrarpsosn, Nutt.—South Park, Colorado (484); alse
from Western New Mexico, Loew.

Acm T. & G—S 1 erect branches, 6-12" high,
from the short stem; entire plant more or less densely covered with a long,
loose wool; lower leaves pinnately or sometimes bipinnately parted, the
divisions linear; petioles ined with dilated and sheathing bases; invo-
lucre densely woolly; scales linear, acute, about as long as the hemispherical
disk; head (including the rays) 13-2}' in diameter; rays oblong or cuneate,
6-12” long. Apex somewhat truncate, 3-toothed or lobed; disk-flower
lobes rather short and obtuse, glandular-hairy; achenia roughish-hairy,
with from 6-8 thin, lanceolate, acute pappus-scales—In Colorado, the
most striking plant blooming at an altitude of 12,000 feet (578).

AcTINELLA ScAPosA, Nutt, var. LINEARIS, Nutt.—Perennial, villous or

pub ; scapes from a ‘h-branched caudex ;
leaves many, narrowly linear, 2—4' long and hardly a line wide, glandular-
dotted petioles expanded into sheathing bases; scipes 4-12' long, terminat-
ing in a single head, which, with the rays, is 18” across; scales of the invo-

Iucre in two series, oblong, obtuse and quite villous; rays oval or cuneate,
oblong, 3-toothed, the tube hairy; achenia pyriform, hairy, of five oblong or
oval scales, with or without short awns; disk-flowers with almost no tube,
and an upwardly dilated, gland-dotted limb, the lobes obtuse, short, and
glandular-hairy; achenia as in the ray, except that the pappus is conspicu
ously tipped with a bristle-like awn.—Covero, N. Mex. (104).

AcmiLLea MiieroLiv, L—Nevada, Utah, Colorado, and Arizona, in
the pine region of the White Mountains.
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Lrvcawpyx* NEwBeRrYI, Gray (Porter and Coulter in F1. Colorado, p.
77).—MHerbaceous, erect, 1-2° high, at first closely covered with a loose, fine
wool, but becoming almost glabrous later; radical and lower stem-leaves
petioled (the bases of the petioles are dilated and somewhat sheathing),
bipinnately parted, the divisions lincar, obtuse, and entire; upper leaves
linear, entire, or remotely toothed; head (including rays) 2-2}' in diameter;
scales of the involucre very woolly and somewhat exceeding the disk ; ray-
flowers yellow, fading into a “ cream-color”; limb oblong or oval, and
sometimes toothed at the apex; disk-flowers yellow; achenia black.—
Western New Mexico, at 6,500 feet altitude, Loew. This rare plant was
also obtained in 1872 by Professor Porter at the “Soda Springs, 35 miles
northwest of Canon City”, and a good description of it furnished in the
Flora of Colorado —Prate XII. Natural size. Fig. 1. Vertical section
through the receptacle, showing ray- and disk-flowers; also involucral scale
and embracing chaff. 2. Single involucral scale. 3. Ray-flower. 4. Chaff
of the receptacle. 5. Disk-flower. 6. Style and stigma. All except the
branch enlarged about 7 diameters.

BaiLeva wurtiRADIATA, Gray (PL Fendl. p. 105).—More or less
densely floccose-woolly, usually but little branched at the base; leaves once
or twice pinnatifid ; peduncles 4-12’ long, and terminated by a large head
132’ (including rays) across; rays yellow, very many, in two ranks,
cuneate-oblong, somewhat sharply 3-toothed, ¥ long—Camp Bowie,
Ariz. (495), and El Rito, N. Mex. (97). The Expedition has it also from
Nevada.

Dr. Gray (PL FendLl p. 106) remarks of B. pleniradiata,  that the style
branches exhibit a more or less distinct central mucronation, or slight cone;
in the others [species] they are absolutely truncate.” I find in the speci-
mens of pleniradiata from Southern Utah, collected by Dr. Parry, that this

* LEUCAMPYX, Gray.—Heads heterogamons, radiate; rays in one series, aud, as also the disk-
flowers, fertile. Disk-flowers perfect. Involucro broadly bemispherieal ; bracts 2-3 series, imbricated,
Droadly mmom at the apex. Receptacle somewhat convex, chafl membranaceoushyaline, partly

achenia. Tabe of the limb broad -toothed or 3-left.  Disk-fowers
tnl;q!-l, ¥mlar TInb ctmpasaisi; spex Ealel, Anilors obioes sb by mtr. Byl besnch ol
i Acbeni incarved,

he apex she

‘penic
the back, sub. &.ngu. B bt wass e Ly + pappus nove.—BexTH. & HooK.



176 BOTANY.

cone is clearly defined, but in some of my Southern forms of what I can
only consider as mulliradiata that it is also slightly present—i. e., the style
branches are not absolutely truncate. Whilst in the main I can recognize
marked differences between these two species, the wide range of variation
in the rays, size, branching, ete., makes me regard the differences as in the
highest sense simply one of degree. It is notewortiy, too, that these two
forms appear to come nearer to each other as we go southward.

ARTEMISIA DRACUNCULOIDES, Pursh—Twin Lakes, Colorade (530);
also obtained from Arizona and Utah.

ArTEMISIA BOREALIS, Pallas.—South Park, Colorado (535, 536). Alpine.

ArTEMISIA CANADENSIS, Michx.—Arizona; also from Colorado (532).

Arteyisia TRIDENTATA; Nutt—Twin Lakes, Colorado (431); also from
the New Mexican deserts, Loew.

ArteMisia p1scoLor, Dougl—Southern Arizona (753).

Agreursia Lupoviciaxa, Nutt.—Colorado (529)  Arizona, by the earlier
explorations of the Survey, and later by Loew from Mount Turnbull. The
latter specimen looking toward var. Mezicana, Gray, having the upper leaves
trifid and the margins revolute, and the entire plant (especially younger
specimens) tomentose-canescent. From the San Luis Valley, Colorado,
we have, in 1873 (539), a much narrower-leaved form (tenuifolia, Gray),
which Dr. Gray intimates may be a distinct species.

Var. DovcLastana, D. C. Eaton, is from Southern Arizona (717) and
from Utah. Varieties latiloba, Nutt., and latifolia, T. & G., also from Utah.

ArtemisiA FRiGIDA, Willd—From plains between Denver, Colo., and
the foot-hills (469). To this we frequently find Aphyllon fascic 7
& G., attached ; parasitic attachments uniting the rootlets of the two.

ArrEMISIA SCOPULORUM, Gray.—South Park, Colorado (430). Alpine.

Aryica corpiroria, Hook.—Clear Creek, Colorado (570).

Arwica Averia, Lastad. (drnica angustifolia, Vahl.)—Clear Creek,
Colorado (569).

Agxica LatiFoLis, Bongard —Utah.

Arnica rLoverFouia, D. C. Eaton—Utah.

Arnica rorioss, Nutt—DMore than a foot high, erect, simple, tomen-
tose or glandular-pubescent; ‘lower leaves petioled; upper ones sessile,
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denticul with

slightly connate at base, lanceol 1l
3-5 distinct ribs; flower, including rays, 18" in diameter.—Twin Lakes,
Colorado (568).

Senecio LUGENs, Richardson, var. Hookerl, D. C. Eaton. (Senecio
lugens, Hook.)—Nevada.

Var. rouiosus, Gray. (8. lugens, var. ezallatus, Eaton in Bot. King's
Exped. [fide Gray].)—* Hoary with white wool up to the flowering state,
and the stem conspicuously leafy almost to the top” (Gray, F1. Cal 1, p.
413.)—South Park and Twin Lakes, Colorado (567, 587).

Sexecio TRIANGULARIS, Hook.—Twin Lakes, Colorado (563); Utah.

Sesecrio Axpivus, Nutt—DMountains of Colorado near South Park
(564, 565). S

SENECIO AUREUS, L., var. crocEUS, Gray.—Utah. Var. noreaus, T. &
G.—South Park, Colorado (566). Var. WerNerLEFoLIUS, Gray (Proc.
Phila. Acad. Nat. Sci. March, 1863, p. 68).—Caspitose, woolly at first;
radical leaves entire, petioled, spatulate-lanceolate, thickish, margins
slightly revolute, canescently tomentose beneath, more nearly glabrous
above; scape leafless or with one or two bracts—South Park, Colorado
(5¢8), where it appears to be a common form and to hold its characters well.

Sexecio Doverast, DC.—Glabrate form, from San Francisco Mount-
ains, Arizona.

Senecto canus, Hook., var.,, with narrower, more entire leaves, and
longer rays than usual—South Park, Colorado (559).

SExECIO cERNUUS, Gray (Silliman’s Journ. . . vol. 83, p. 10).—“Gla-
Drous stem slender, 132 high, terminated by a many-headed panicle; leaves
lanceolate attenuate at base into a long, margined, subciliate petiole, spar-
ingly sharply toothed or subentire; heads smallish (hardly 6”), discoid,
nodding on a 1-2-bracteolate pedicel; involucre sub-calyculate, of lax
Dbracteoles; ovary smooth.”—Twin Lakes, Colorado (583). For want of
the specimen, I have been obliged to quote the original description of
Professor Gray.

SENECIO LONGILOBUS, Benth., var FLOccoso-INCANA, Gray.—2° high,
from a woody base, much branched; entire plant more or less white and floc-
cose-canescent; leaves 1-3' long, entire and narrowly linear or deeply

12 nor
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3-parted or pinnate, with the divisions all linear; inflorescence cymose-

\f pedicels few, b late below; i scales with two thick
nerves; loosely calyculate beneath the head. A most variable species,
already noted by Dr. Gray as being with S. spartioides and others inextri-
cably confused—New Mexico, where it is one of the commonest plants
of the dry hill-sides.

Sexecio T. & G- th, suffruti much branchi
leaves 2-3' long and a line w1de, enhre or very sparingly toothed; hends
corymbose, or cory 1
G gt 0 Al i G s b e Oy IR Gt
scales thin, nerves delicate; achenia silky-caneseent.—Valley of the Upper
Arkansas, Colorado (589).

SeNecro EREMOPHILUS, Richards—San Luis Valley, Colorado, a
narrow-leaved form (561, 562) ; also New Mexico.

Sexecto Fremontu, T. & G.—Colorado; among the mountains at
11,500 feet and upward (571, 572, 576); contracted above, smooth, striate.
Mountains of Colorado, at 12,000 to 13,000 feet altitude (573, 575).

SexEcto Bigerovi, Gray.—Erect, smooth, branching toward the top;
lower leaves £-8' long, less than an inch wide, irregularly sinuate or

short, minutely }

dentate, the tips of the teeth callous, somewhat falcate, tapering toward
the base into a margined petiole; upper leaves sessile and more reduced;
heads large, homogamous, nodding, calyculate scales subulate, involucral
scales in two series, lanceolate, the inner ones more decidedly secarious-
margined than the outer. Achenia oblong, distinetly ribbed, and in some
cases under the lens faintly glandular; root a cluster of fleshy fibres—
Mount Graham, at and above 9,000 feet (762); also from the Sierra Blanca,
Arizona; also var. moNocrrEALUS (Gray?), Twin Lakes, Colorado (587, 674).

Sexecto Fespuegr, Gray (P Fendl. p. 108).—Twin Lakes, Colorado
(557).

SENECIO SoLDANELLA, Gray (Proc. Acad. Nat. Sci. Phila. March,
1863, p. 76).—Dwarf, sub-caulescent; root fibrous and fasciculate, glabrous
and usually glaucous, monocephalous; lower leaves orbicular, 13-2' in
diameter, purplish beneath, on petioles 6’ long, which are widely scarious-
margined; upper leaves smaller and on shorter petioles, the highest one
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reduced to a small lanceolate bract; head 1’ in diameter, calyculate scales
linear, acute; inner scales (involucre proper) broader, acuminate, and
somewhat wavy at apex; achenia somewhat cylindrical.

TETRADYMIA CANESCENS, DC.,, var. INERMIS, Gray.—Eastern Arizona, at
6,500 feet altitude, Loew; also from Southern Colorado (449, 855).

COxicus Drussionon, T. & G., (462); and also var. AcauLEscexs, Gray
(461).  Colorado.

Cxicus UNDULATUS, Gray (Proc. Amer. Acad. x, 42).—South of Camp
Apache, at 5,900 feet (203); and Mount Graham, Arizona, at 9,000 feet
(142).

Var. mpeaceemavus, Gray (I ¢ p. 42)—Head 2-2} in diameter;
involucral scales broader than in the type of the species and spines (of
scales) rather shorter—Camp Apache, Ariz. (256); also elsewhere from
Arizona and Utah.

Cxicus Artzonicus, Gray (1. c.p. 44).  (Cirsium undulatum var., Gray,
PL Wright. 2, p. 101.)—My specimen, a very smooth form, may be briefly
described thus:—glabrous, 3-4° high, and loosely branched; leaves pin-
natifid, with the divisions tipped with long spines; peduncles short; scales
of involucre longer and comparatively narrower from without inward, the

distinetly spine-tipped (the i acute, but hardly spine-
tipped); *“stigmatic tip to the style barely 4G times longer than thick and the
node at its base manifest”—Central Arizona (289); Colorado (463).

Cnious Nko-Mexicanus, Gray (L ¢. p. 45).  (Cirsium Neo-Mezicanum,
Gray, Pl Wright. 2, p. 101.)—1-2° high, covered with a dense, soft, white
wool (becoming less so with age); lower leaves petioled, deeply pinnately
parted, the lobes tipped with well-marked spines, with margins between
spiny-ciliate; upper leaves sessile, less deeply pinnatifid and smaller,
becoming gradually reduced to bracts; heads hemispherical, 12" in diam-
eter; outer scales of the involucre reflexed, and with tips more strongly
spinescent than the inner ones; corolla somewhat irregularly cleft; lobes
twice as long as the throat; anthers with a minute spiny tip, longer than
each anther is wide.—Santa Fé, N. Mex. (62).

Cxicus Pagry, Gray (L ¢ p. 41)—Greemsh or even somewhat
glaucous, slightly ; leaves 1 -gularly, deeply dentate,
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the teeth tipped with longer spines than are found on the inter-dental
margins; heads many, 1-1}' in diameter, the subtending bracts spiny-
margined and tipped; outerinvolucral seales strongly ciliate-fringed; inner
ones less so, except at the tip, which Las a small, oblong, ciliate, spine-tipped
appendage 1-2 long and half as wide ; flowers light yellow.—Twin Lakes,
Colorado (460).

CENTAUREA* AMERICANA, Nutt—DErect, 4°, smooth; leaves sessile,
entire, glabrous or nearly so, but with margins slightly ciliate; heads,
including the long purple rays, 4’ in diameter; outer scales of the involucre
very short and tipped with a lanceol
as long, or longer than the scales, the inner series becoming regularly longer
and more scarious, the appendage remaining same size as in the outer
series; pappus of rigid, similar, roughish bristles—Chiricabua, Southern
Arizona (527).

Pereziat WrientH, Gray (PL Wright. 1, p. 127).—“ Smoothish; the
leafy herbaceous stem 2° high, from a perennial root; leaves thin, mem-

brown, pectinate-ciliat d

blong-ovate, spinulose-denticulate, the largerdoublydenmle,
e o bl pound corymb polycepl
L S e R S e S

hardly in 3 serics, oblong and rather obtuse; achenia glandular, the soft
white pappus of delicate bristles. Well distinguished by its membranaccous
leaves and small heads” Not having the plant, T have quoted the original
description.—Arizona.

Penezia nana, Gray (PL Fendl p. 111).—2-12' high, the single-
headed leafy branches erect from a woolly, creeping root; leaves thickish,
strongly reticulate, ovate or a little cuneate at base, sessile, very irregularly
toothed, teeth spiny or mucronate- hpped from the produced nerves; heads

ing;

involucro varions, imbricated. Receptaclo setose.  Achenia cnmpkn«] mppu.mu-onnuy 'unung

or nearly so, bt usaally composed of scabrous filiform bristles, in ono oF more series, the inncr often
emallo- and somewhat covnivent.—T. & G.

1PeRezIA, Lagasea— Head several-many-flowered ; tho flowers all perfect. Tavolnero trbinate

or campannlate; its scales imbricated, lanceolato or oblong, mostly chartaceous. Receptaclo flat and

naked.  Corolla with a slonder tube and bilabiate limb; the oater v e kot 1y

inner 3.tootled ar Sleft. Anthers with loog puked il ot base, 10d o Janesalate tcrminal appendage.

terete or slig] Simemily sireed Jandu-

of brons capill ith e

solitary or nsually panicalate beads of purple or i anin 7—Gray, Fl. Cal. 1, p.
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about 25-flowered, sessile or on very short pedicels, and not higher than
the topmost leaf, campanulate; scales of the involucre acute, faintly
ciliolate, slightly mucronate, the inner ones much longer, the outer ovate;
achenia glandular-puberulent— Arizona.

Crepis Graves, T. & G Fruit needed to decide, but probably this.—
Willow Spring, Arizona (218).

Crepis RusciNaTa, T. & G.—San Luis Valley, Colorado (664).

Crepis occipeNTALIS, Nutt,, var. 6raciLis, Eaton—Nevada and Utah.

Crepis AcumiNata, Nutt—Nevada.

Marscornmix Fenpiemi, Gray (PL Wright. 2, p. 104)—*Dwarf,
glabrous; stems many, diffuse, from a delicate roo; younger leaves spar-
ingly arachnoid, radical runcinate-pinnatifid dentate or the lobes cuspidate
mucronate, the cauline few, linear, the highest entire; achenia almost
cylindrical.  Many-ribbed [15-ribbed]; the apex manifestly cupulate,
the cupule entire; pappus of a single persistent bristle, with a few smaller
caducous ones” 1 have not the specimen in my collection—Bowlder,
Colo. (466).

MaLcoTaRIX soNCHOWES, T. & Gi—Similar to the above, except that
“the entire pappus is deciduous in a ring”, the summit of the acheuia is not
contracted, and of the 15 ribs some are stronger than the others, and the
crown-like border of the akene is 15-denticulate—Nevada and Utah.

Troxixox AvRaNTiacuy, Hook., var. Parevi, Gray. (Macrorhyncus
trozimoides, T. & G.)—Colorado (66, 668), Nevada, and Utah. Including
here as a mere form (so considered by Dr. Gray), TROXIMON PARVIFLORUM,
Nutt,, from South Park, Colorado (665, 666).

PyrrropappUs Roritrockir, Gray (Proc. Amer. Acad.xi,p.80).—Slender;
over a foot high, from a fusiform root, simple or leafy and branching below ;
one—few-headed ; linear leaves entire or toward the base somewhat fringed-
pinnatifid or dentate; peduncle slender, almost naked ; head narrow, about
20-flowered ; the few exterior seales of the involucre subulate, appressed;
achenia rugulose, above scabrous; mature pappus dirty white—Fisch's
Ranch, Southern Arizona, at 5,000 feet altitude (699).—Prate XIV. Nat-
ural size. 1. Flower, enlarged about 5 diameters. 2. Style and stigma,
about 15 diameters. 3. Young head closed, about 4 diameters. 4 Ache-
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nium and pappus, about 5 dismeters. 5. Involucre reflexed, showing
markings on convex recep ified about 4 di

Lactuca DC. (. i Nutt.)—C d
Creek, Colorado (670).

Soxcrus aseer, Vill—Utah.

CuzrapeLpaa* WHEELERT, Gray (Watson, Amer. Naturalist, 7, 301).—
Stems numerous, flexuose, 1° high; leaves linear-lanceolate, 1-2' long,
entire, acute, rather rigid; flowers apparently rose-color; involucre 6”
long; achenia 34" long, the brownish pappus exceeding the involucre.
‘With the habit of Lygodesmia juncea, in which genus Bentham and Hooker
are disposed to place it—Southern Nevada.—Prate XV. Natural size. 1.
Involucre, enlarged about 4 diameters. 2. A single flower, about 5 diam-
eters. 3. Style and tube of anthers laid open, about 10 diameters. 4.
Mature achenium and pappus, 4 diameters. 5. A branching bristle of the
pappus, 10 diameters.

STEPHANOMERIA MINOR, Nutt- —Trom Creek, Colorado (671, 672); also
Central Arizona (361, 205).

CAMPANULACEZ (including LOBELIACEE).

LoBELIA CARDINALIS, L., var. Texexsist (L. Tezensis, Raf)—Flowers
as a rule smaller than in our Northern form, and upper anthers more hairy
toward the apex; “leaves narrowly lanceolate.” Closely resembling L.
splendens, Willd,, as seen in No. 209, Palmer, 1875, but is a coarser, more
rigid plant, which may be merely accidental—Camp Bowie, Ariz. (448).

LobeLa oruiNa, Cav. (ic. 6, p. 8, t. 511, . 2) —Perennial, erect, slen-
der, branching toward the top, glnbrous or s]lghl]y pubemlent below ; lower
leaves lanceolate, obtuse, hat p te-denti
late, 2-3' long; upper leaves linear, acute, e S e
ﬂowenng bmucheﬁ with the lea\es fewer and smaller, narrowly linear

Gray.—* Headn about 5-flowered, ligolate. indrical, of lanceclate-
linear, membranaceous, keoled scales, enclosing the achenia, the exterior scales calyculate. Receptacle
naked. Ligule short, apparently rose-color. Achenia linear, truncate at each end, sub-5-aogled, some-
what few-striate, with the apex broad and sub-repand. Pappus persistent, brownish of 5 stout naked
awns, t0 each of which there are 3-6 smaller divisions. Perennial herbs, resembling tte Eulygodesmia."—
T

Regarded now by Dr. Gray (Syv. Fl. part 1, p. 3) as belongivg to L. splendens, Willd.
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bracts 5-8" long, hardly exceeding the filiform, sigmoid, or curved pedicels;
calyx-tube turbinate, half as long as the acute, ciliolate lobes, sinuses not
appendaged; tube of the corolla 3" long, exceeding the calyx; two inferior
anthers hairy-tufted at the apex, and the others pubescent on the back
Flowers violet-blue.—Sierra Blanca, Arizona, at 7,000 feet (797), and also
collected by Dr. Loew on Quevelono Fork, Arizona.

Mr. Watson has kindly compared this for me with specimens in the
Cambridge Herbarium, and I cannot doubt his conclusion, but I am bound
to say the plant poorly accords with the description given in DC. Prod.
7, 373. See FL California, 1, p. 619, for the description of Palmerella
debilis, var. serrata, Gray, a new and interesting genus of this order, and
Plate XVI of this volume for its figure.

SPECULARIA PERFOLIATA, A. DC. (Dysmicodon perfoliatum, Nutt.)—Ash
Creek, Arizona (314), at 5,000 feet.

(CAMPANULA ROTUNDIFOLIA, L—Mount Graham, Arizona, at 9,250 feet
(414); Colorado, Grant Post Office (752).

Cayeanura unirrora, Li—Grant Post Office, Colorado (751).

CampaNULA LaNGsDORFFIANA,t Fisch —Differing from C. unifiora, L., in
having an “obconic ovary”; calyx glabrous and the “lobes serrulate on
the margins”. The flower, too, is larger, i. e, “1’ in diameter.”

ERICACEZ.

Vacerstow czserrosuy, Michx —South Park, Colorado (741).

Arsurus* Mesziesir, Pursh—Leaves oval, serrulate, pale beneath and
bright green above; racemes dense, minutely tomentose; corolla almost
globular, white; berries dry, lored, with surface lat
Santa Rita Mountains, at 7,050 feet nltltude

ArcTostapuyLOS UvA-URst, Spreng.—ountain parts of Colorado (742).
Said by the late accomplished author of F1. Bor Amer. to be used by natives
of the Northwest to weaken their tobacco; rather, I should sn), to eke it out.

Stamens
10, neloded; anthern opeaiog by Dores aad baing 8 culeznd swae ca the bdk. Placntaa thic, on
the inner angle of each cell. Berry rough, several seeds in each cell. The Madrofio of tho Soutbwest
o EuRE Gl Wit A2t i b reage, oot irgo e ot a oo b7 me bn Seathor
Arizona, is not over 20 feet bigh and 2 foot in diameter. Used by the Mexicans in the maunfactnre of
atitrups, ete. Wood hard.

+Now amigned by Dr. Gray (Syo. F. part 1, p. 12) to C. Scheweri, Vill, var. heterodoza, Gray.
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ARCTOSTAPHYLOS TOMENTOSA, Dougl—Shrub, 10° high; branchlets,
younger petioles, and pedicels hispidly pubescent; leaves oval, thick,
entire;; flowers in short, close racemes, white, pale red, or red; calyx-lobes
ciliate, reflexed after fall of the fruit; fruit pale yellowish-red, hairy when
young (not warty), several-seeded. One of the several shrubs known as
manzanita (or little apple) by the natives. The berries of this are used to
form a cooling acid drink.—Mount Graham, Arizona, at 7,000 feet.

ArcrosTaPHYLOS GLAUCA, Lindl —*8-20 feet high, much branched”;
leaves rigidly coriaceous, oblong to round, glaucous, sometimes slightly
cordate; flowers flesh-colored; pedicels glandular-hairy, slender; fruit
large, enclosing a 5-celled stone 6” in diameter. Leaves twisting on their
petioles become vertical—Nevada and Utal.

PrroLa sEcuspa, L—Shady ravines at Twin Lakes, Colorado, 10,500
feet (739).

Prrora MINoRr, L.—Alpine ravines, Colorado, at 10,500 feet (740).

Pyrora RoTUNDIFOLIA, L., var. uriemvosa, Gray.—Twin Lakes, Colo-
rado, at 9,500 feet (738).

MongsEs UNIFLORA, Gray.—Twin Lakes, Colorado (743).

Prerospora ANDROMEDEA, Nutt—DMount Graham, Arizona, at 9,000
feet (413).

PRIMULACEZE

Priyura Parryi, Gray.—Mountain ravines, Colorado, at 10-12,000
feet (734).

Privura angustiroris, Torr. (Aun. N. Y. Lye. 1, p. 34, t. 3, fig. 3).—
Root thick; many fibrous rootlets; radical leaves obtuse, lanceolate to
spatulate, entire, 6”2’ long; scape 1-3’ high, naked or with a few bracts;
calyx-tube cylindrical and with the obtuse, lanceolate, subulate teeth as
long as the tube of the purple, sul late corolla ( i a
little shorter); corolla 6-9" wide; stamens inserted low down in the tube,
the short filaments not more than one-fourth as long as the oblong anthers;
stigma broadly clavate or globose.—Colorado (736); alpine.

Provura rariNoss, L.—South Park, Colorado (737).

Axprosace SEPTENTRIONALIS, L.—Colorado (356, 358, 359); Santa
16 (51). Collected also by Dr. Loew in Arizona, but locality not given.
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Dopecatneon Meapis, L, var. vatmopuy (Gray, FL Cal. 1, page
467).—One of the best-marked varieties of this troublesome species,
characterized by the “thinner, broader, undulate-toothed leaves, which
are suddenly contracted into a petiole, and calyx-lobes about half as long
as the capsule”.—Colorado, New Mexico (72); Arizona. (Albino form from
Mount Graham, at 9,250 feet, 409.) Collected also by Loew in Arizona,
but no locality assigned. Nevada

STEmoNEMA LANCEOLATUM, Gray ? (Proc. Amer. Acad. xii, 63).—Tonto
Basin, Arizona, Dr. Loew. A mere fragment, nearer the above than any
other species T am acquainted with.

SremoNeMa ciLiatuy, Gray, I e—Utah.

OLEACEZ.

MEeNoDORA* 5cABRA, Gray (Amer. Jour. Sci. 2, 14, 44; Torr., Pacif. R.
R. Rep. 7, t. 7)—Branching from a woody base,,6-2° high, slightly
hispidly-puberulent ; leaves thickish, entire, margins somewhat revolute,
1-2" wide and 3-10" long; yellow flowers, in a corymb or panicle, the 7-10
setaceous lobes of the calyx somewhat exceeding the tube of the corolla,
and also a little longer than the mature capsule—Santa F¢, N. Mex. (60),
and Southern Arizona (561).

MeNoDoRA scoraria, Engelm. (FL. Cal 1, p. 471). (M. scabra, var.
glabrescens, Gray in Watson's Cat. Pl Wheeler, 15.)—Differs from the
above in being smoother, having ordinarily only 5-6 lobes to the calyx,
and these not longer than the tube of the corolla.—Arizona.

Fraxinus viriis, Michx.—Arizona.

FraxiNus avomara, Torr.—Arizona.

Fraxmvus coriaces, Watson, Amer. Nat. 7, 302.—* Leaflets 1-2 pairs,
rmmceous, obovate or oblong, 1-2' long, truncate or rounded at the apex

 * Mexobos, H. B. K—* Calyx with a short and turbinato tabe, and 5-14 natrow lobes from it
truncate border.  Corolla campanulate, fannel form or almost rotate, mostly S-lobed ; the lobes imbri-
cated in the bud. Stameos 2, sometimes 3, on the tabe of the coroll
slender; stigma obtuse or somewhat 2-lobed. Capsule didymous,
S dnnmmmh the uppor part of each lobe falling off as
(o rarely fower in each cell), ascending, large and with a fleshy, or when dry
Troney SVl S RAEM o sl et ~labv aal e disehrsbog ee beasly becbocooss plazio: ik
seetile leaves, not rarely alternate and terminal, mostly somowhat cymose flowers, which aro rather
showy."—Fl. Cal. 1, p. 471.
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or acutish, attenuate or abruptly contracted at base, sparingly toothed,
mostly rather long petiolulate, glabrous, or, with the petioles, pubescent
when young; fruit 1’ long, terete at base, widening into an oblong, obtuse
wing, calyx persistent.—Ash Meadows, Nevada, and also collected by Dr.
Bigelow on the Mexican Boundary Survey, at Devil's Run Cafion, but not
mentioned in the report. A stem of twelve years’ growth, 13 inches in
diameter, has a smooth grayish brown bark.”—Not having access to speci-
men, I have taken the above from Mr. Watson in Cat. P1. Wheeler, p. 15.
Species reduced by Dr. Gray in Syn. FI. N. Am. p. 74, to a variety of the
following.—Prare XXII.

Fraxisvs prsracreroLia, Torr,, forma tomentosa—Tomentose, ateta
5, almost sessile, lanceolate, irregularly serrate, especially be-
neath; samara 1’ long, seminiferous portion terete, 1 in diameter, 6 long,
equalling the narrow, lanceolate wing. Very variable in shape and hairi-
ness of the leaves, so, much so that, in describing it a second time in the
Botany of Whipple's Expedition, Dr. Torrey changed the name from F.
velutina, as it appeared in Emory’s report, to the present name —Ash Creek,
Arizona, at 5,000 feet altitude (302). Grows to be 20 feet high, with a
diameter of 18 inches.

Forestiera* Neo-Mexicana, Gray, Proc. Amer. Acad. xii, 63.—
Thickish leaves, lanceolate to oblong-spatulate, acute or obtuse, usually
irregularly serrate ; (staminate flowers not seen, ) pistillate flowers in fascicles
of from 4-7; immature drupe oval, blue and glaucous; young seed longi-
tudinally wrinkled. A much branching shrub, 8 feet high—New Mexico
(108).

APOCYNACEZ.

Arocynum ANDROSEMIFOLIUM, L—Twin Lakes, Colorado (45).
Axocxun canxanuw, L—Deer Spring, Avizona (191).

‘alyx, when present, small, ly 5-6-
cleft. Corolla none, or raely 2- petals. shortish flaments ; anthers ovat
extrorsely debiscing. Ovary 2-celled ; stylo delicate, atigma thickened or 2-cleft; ovules two in
ol sunpended from the apesx of the cu1L. Drupes ovoid. or subglobose. Endoearp corinccoms or &
Seeds 1-2, pendulous; testa membranaceons; albumen fleshy; cotyledons flat, short radicle su
Swmooth or bairy shrabs. Leaves opposite, entiro or serrulate, deciduous, often fascicled in tho axila.
Flowers small, very like those of Frazinus, section Frazinaster ; appearing before the leaves from the
nodea of the branches, fuscicled or short racemose.—BENTHAM & HOOKER.
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MACROSIPHONIA® BRACHYSIPHON, Gray. (Echites brachysiphon, Torr. Bot.
Mex. Bound. 158, 43.)—Low, branching from a woody base; branches
puberulent; leaves opposite, entire or wavy, lanceolate to oval, usually
acute; flowers yellowish-white, 13-2' long; throat somewhat exceeding the
cylindrical tube, 1}’ across the expanded oval ‘lobes; follicles (mature)
3-6' long, 2-3" wide, lent; coma rusty-brown, exceeding the seed.—
Limestone soils, Southern Arizona, at 5-6,000 feet altitude (646, 497).

ASCLEPIADEE.
BY DR. GEORGE ENGELMANN.

PRILIBERTIA} CYNANCHOIDES, Gray, Proc. Amer Acad. 12,95, Synops.
87. (Sarcostemma cynanchoides, Decaisne in DC. Prod. 8, 541. . bilobum,
Torr. Bot. Mex. Bound. 160.)—Tall, climbing, glabrous or glabrate ; leaves
from deeply cordate to sagittate or hastate, abruptly cuspidate or short-
acuminate, 1-2}' long; peduncle 15-25-flowered; slender pedicels much
longer than the flowers; corolla whitish, nearly half an inch wide; lobes
acutish, somewhat ciliate, crowns separated by a very short column.—
Cienega, near Tueson, Ariz. (566), Rothrock, 1874, and to Western Texas.

PHILIBERTIA LINEARIS, Var. Gray, ib. (i het
phyllum, Engelm Bot. Mex. Bound. 161.)—Glabrous or upward pubescent ;
leaves 1-2' long, 1-2” wide, some tapering into a petiole, some with a
rounded, others with a dilated or auriculate-cordate base; corolla 6"
wide, yellowish, purplish, or whitish, lobes ovate, crowns contiguous.—

*MacrostenoNts, Muell. (Arg)—Calyx S-cleft, with many small glands inside the base; lobes
Tabeof mgacyfriazichds Mireek shott i

tached to the highest part
below the middle; anther-

sy cwed Siher ST NEAN O et it whocom B ELE Ry LS
> ronced Lok potely aaf sienin Slaked te; ovules numerous in either carpel.
Al faceta; ovutimaons o sob-bikalass; Bowds shioeg, arvwmt il ' ko (41 A
deciduous) coma. Albumen thickish; cotyledous oblong; radicie short.—Undsrabrube, erect
branched. Leaves opposite or whorled, with the margin often undulate-crisped. Flowers in a terminal
racoume or at length prendo-axillary, few o solitary, on very short pedicels, white, yellow, or scarlet.—
BeNTHAX & HOOKER.
fPHiLERTLA, H. B. K.—Corolla rotate, deeply 5-parted ; erown double, the exterior or membra-
naccousring adnate o the baseof the coroll, he interor of S (in ours tamid, hoodlik) seles adaate
to the base of the very
or less twining herbs.—(Sarcostemma, H. B. K. Bot. el Bound, otc., not B. Br.)—BrxTa. & oot
Gen. 2,750, GRAY, Proc. Amer. Acad. 12, 95.
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Water-bole near Tucson, Ariz, Rothrock, 1874 (700) From Western
Texas to Southern California and into Mexico.

AscLEPIODORA* DECUMBEYS, Gray, Proc. Amer. Acad. 12, 66. (Anan-
theriz decumbens, Nutt.; Acerates decumbens, Decaisne, Watson, Bot. King.)—
Santa F¢, N. Mex. (283), Rothrock, 1874. From Arkansas to Texas, New
Mexico, and Utah.

Ascrepias Tusross, L.—Willow Spring, Arizona (200), Rothrock,
1874, Exactly like the common form of the States. Perhaps the most
western locality of this beautiful species.

Asouvruss seectoss, Torr. Ann. Lye. N. Y. 2, 218; Watson, L c.
282.—Willow Spring, Arizona (249), Rothrock, 1874.

AscLEpiAs 1nvoLUCRATA, Engelm. Bot. Mex. Bound. 163; Gray, Syn.
94—Minutely pubescent when young, at last glabrate; several weak,
spreading stems from a stout root less than a span long ; leaves opposite or
alternate, lanceolate-linear, tapering, on short petioles, the broader ones with
a roundish, the others with a tapering base, the uppermost involucrating
the mostly solitary, sessile, or short
topping it ; flowers greenish with purple; ovate hoods rather longer than
the anthers, the short incurved horn slightly exserted from about their
middle; pods ovate, inate, smooth, p Algodones, N. Mex.
(78), Rothrock, 1874; also in Arizona and adjacent Mexico.

AScLEPIAS VERTICILLATA, L., var. susvERTICILLATA, Gray, Proc. Am.
Acad. 12, 71; Syn. 97.—Taller and stouter than the usual form, with leaves
3-5' long, opposite or ternate; peduncles alternate all along the stem, many
times longer than the pedicels; flowers rather larger than those of the
ordinary form.—Algodones, N. Mex. (77), Rothrock, 1874. Very similar
to Fendler's No. 694 from the same region. It approaches nearer to 4.
Mericana than to any of our varieties, but is readily distinguished by the
scattered (not subterminal) umbels, the flat leaves, with slightly revolute
margins, ete. The roots of all the forms of verticillata are fascicled, the

umbel, and y over-

*ASCLEPIODORA, Gray, Pioc. Awer. Acad. 12, (G; Syrops. £8. (dnantheriz, in part, Nutt.; docrates,

rt, Decaisne and others.)—Corolla rotate spreading, afterwards closed ; hoods inserted over the
wholo (short) column, spreading and assurgent, sac-shaped, npward 2-celled by a salient crest. Anther-
wings corneons, narrowedl at base, argulate above the middle ; pollinia dependent.—Stout, low, peren-
nial herbs, with ueually scattered leaves and large greevish flowers in subterminal umbels.
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lower part of the rootstock decaying, the remaining part throws out
annually numerous strong fibres. The root of A. Mexicana ought to be
compared with it.
GENTIANEZ.
BY Dr. GEORGE ENGELMANN.

EryTHREA cALYCO8A, Buckley; Gray, Synops. 115.—Simple or branch-
ing from an annual or biennial base; ercet stems quadrangular-winged;
leaves linear-lanceolate (about 1’ long), lower ones broader, as long or longer
than the i des; panicle rather 1 Al d; pedicels as
long as or longer (or the upper ones shorter) than the large flowers (8-10"
in diameter, rose-colored, with yellow centre); calyx about the length of
the flower-tube; lobes of corolla oblong, acutish, often denticulate, scarcely
shorter than their tube; seeds small, 0.3-0.4™ long.

In the Gila Valley, Rothrock, 1874 (325), and southeastward into
Mexico, Gregg, ete.—Stems 1-13° high, the tallest of our species; leaves
1-1} long, distinguished by its large bi- or tri-colored flowers with acutish
lobes. E. venusta, Gray, with which it has been confounded, is a smaller
plant with larger deeper-colored flowers, broader obtuse corolla-lobes, and
usually longer anthers and larger seeds—The anthers of the different species
of Erythrea are of different shape and size, from orbicular and oval to oblong
and linear and §—4 or 5™ in length; all become at last spirally twisted
after they have shed their pollen, the longer more conspicuously so, the
shorter much less. The stigmas of this genus have often been misunder-
stood, probably because mostly observed in dried and pressed specimens.
They are never capitate or funnel-shaped, but always bilobed. Before
maturity, they remain closed, and only after the anthers have shed their
pollen do both halves separate and spread out, just as the Gentians behave.
In the form of the stigma, I find valuable characters for grouping of the
species, and especially for the distinction of the American ones from those
of the Old World. The stigmas of the former are flabelliform and broader
than long; those of the latter are orbicular-ovate or oblong to linear;
shortest in E. spicata and lincarifolia, and longest in major, where they are
twice as long as wide, and in maritima, in which the length is 3 or 4 times
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as great as the width. E. Australis from Australia, as well as Cicendia
from Europe, have stigmas like the American species, but E. Chilensis (at
least a specimen collected by Ochsenius in Valdivia, which I refer to that
species) differs from all the others in having elongated, cuneate, emarginate
stigmas.

The seeds of Erythrea are identical with those of a large group of
Gentianea, which comprise perbaps all of Grisebach’s Chironiew and Chio-
ree, being very numerous and very small, from }to scarcely more than
3™ in the longer diameter, and, when fully mature, globose or oval, with
their surface favose-reticulate.

The North American genera belonging to this group may be arranged
thus

1. Stamens inserted in the tube: Ervrarzs. Eustoma.

2. Stamens inserted in the throat: SaBsatiA. MicrocALA.

Curora, CIroNIA, and SEBEA of the Old World also belong here.

My investigations have convinced me that the genus Cicendia, or at
least its typical and original species, C. pusilla, is nothing but a reduced
form of Erythraa, distinguished from it only by its small oval anthers, less
than 0.5°" in length, too short to twist much, but still, when drying, some-
times twisting a little. Its stigma is by no means capitate, but regularly
bi-lamellate, and, much like that of the American species, triangular-flabel-
late, and broader than long. The flowers are 4-parted, which often occurs
in genuine species of Erythraa; seeds 0.4 long, large for the size of the
plant. It will have to bear the name Erythrea pusilia.

Eryrurza DoucLasu, Gray, FL Calif. 1, 480; Syn. 113.—Slender,
a span to a foot high, loosely and paniculately branched, usually sparse-
flowered ; leaves from oblong to linear, acutish; flowers on strict, slender
pedicels, 4-5" wide; lobes of the pale pink corolla obtuse, much shorter
than the tube; anthers usually only 1= long, style short, stigma about
1™ wide; seeds sub-globose, 0.4™ in diamets Ari; , Utah, and
B Oregom This plant has been Sobiaiad by Mr. Watson
with his E. Nuttallii, which, however, is a smaller and more leafy plant,
with larger flowers and much larger seeds (0.65™® long), but much smaller.
stigmas.
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GeNTiANA* HUMILIS, Stev. Griseb. in DC. Prod. 9, 106. Engelm.
Trans. Acad. St Louis, 2, pl. 9, figs. 1-5. Gray, Syn. 120.—Biennial, with
large, broadly oval, rosulate, white-margined basal leaves, and few or many
ascending stems of a pale yellowish-green; cauline leaves small, linear-
oblong; flowers single, terminal; corolla greenish or whitish, 4~6" long,
tubular, with acute lobes, and short, notched folds; anthers oval, introrse;
capsule clavate-obovate, on a long stipe, usually much exceeding the corolla;
seeds oblong.

Wet, grassy spots in the higher Rocky Mountains; also in Asia
The long, protruding capsules (trumpet-shaped when open), together
with its pale, sickly look, give the little plant a very curious ap-
pearance.

GENTIANA PROSTRATA, Heenke; Griseb. L ¢. Engelm. L c. figs. 9-14.
Gray, Syn. 120.—Annual, small, weak, 1-2' high, with horizontal or decum-
bent branches; leaves only 2-3” long, ovate, green with narrow white
margins; flowers azure-blue, 4-parted, terminal on the branches, 5-6” long
(or in luxuriant specimens sometimes larger); lobes ovate-lanceolate;
appendages half as long, similar or sometimes notched; anthers oval,

“The Presence or sinetos of folde or plait boimesn he Tobs of the corall mad fhe mods of
stachinat of he satbne o the Elament oparaie the Geniiaa i tvo lrge sad vec gateral so-
tions, already recognized by old autbors:
brogpnics vorsatile; Pnevmonanthe (Necker), Gray, has a corolla i it bobeenethe oo and nm
anthers. It will not be useless to explain the torm cersatile in respect o authers, as many seem to mi
Radaretaad it 00 that thay spesk of versaile satbers 45 aevidoutal 80d. uaconsactsd with & physic-
Togical process. The fact ia that in Gentiancila the aothers are futrorse io the bud and after it frstopous;
but as soon as the o ly expanded (generally toward the midd e of the day) the anthers gradu-
ally assome a horizontal position (the notehed base raised and turned toward the a4 yet immatare and
cloned stigma), open the cells upward, and begin to shed their pollen. Toward eveniog, the now efloto
anthor in torned over backward, aud on the next moroiug we find it hangiog oo the back of the fla-
ment, the notched lower end turned up sod the empty cells directed outward. Thus in about twelve
t has described an almost complete circle. Tn my Bgures of Gentians in the Trausactions of the
Acadomy of Sint Lonis, vol. 2 pl. 7,8, , snd 1, veratle autbers are ertoneously represented as taro-
ing indiscriuni or fuward. This is a mist the living action of
ABaatises shows. Lo e of 0. AvBIAS snd ,,..mm, P19, the anthers aro o figared as ver-
o in that unuatural manver, while o these apecies they are constaatly erect and introrse, as well
[ iyt

0 Pueumonanthe the anthers romain fixed in two forms. section, comprising wostly smaller
e, with someler Somers (. prosivaie, wrve, lioie, bewi wirintovrste ) thg ave foiroms. T
Sastbar selion, the Sroe paronnia) Targe-Bowered. Prsaseasethd;bo whieh we most add skoo o auassl
G. Douglasiana, and the Enropean G. cruciala, they are wtrorse. In the genera He
Swertia, and Frascra, all represented by plants collected in these expeditior
ment of versatile anthers as in Gentianclla. It therefore seems proper to ennmerato, irst, the Gentians
‘with fixed antbers, and next those with versatile anthers, and theu, joiniog them, tho other gonera with
similar versatile antheral arragewent.
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introrse; capsule linear-oblong, short-stipitate, enclosed in the corolla; seeds
oblong.—Alpine regions of the Rocky Mountains, also in Asa, and rare in
Europe, where it is said to have usually 5-parted flowers.

GenTIaNA FrIGIDA, Haenke.  Griseb. L ¢. 111 Gray, Syn. 120.—Ces-
pitose stems, 1-5" high, with fibrous roots; leaves linear to spatulate,
thickish, pale, 1-8' long, their bases forming a long sheath; calyx half as
long as the corolla, with subulate lobes and, frequently, a cleft tube; flowers
1-3, crowded on top, funnel-shaped, 1}’ long, yellowish or greenish-white,
spotted with red and brown; lobes broad-triangular, acute; reddish plaits
wide, oblique, undulate-crenulate, almost entire; anthers free; seeds broad,
narrowly winged, with crested ridges.

Springy places, in the alpine regions of the Rocky Mountains, and in
Asia; very rare in Europe—A very handsome plant in the color of its
flowers. Its mode of growth is entirely different from any other of our
species. The flowering stems bear in the axils of their lowest leaf-pair,
within its long sheath, or breaking through it, leaf-buds which in the
succeeding year produce flowering stems, while the base of the old stem
withers away. The roots are therefore only of one year's growth, thin
and filiform, never thick, as those of most other Prewmonanthes, nor is
there a real caudex.

Gextiana Pagryr, Engelm. Trans. Acad. St. Louis, 2, 218, pl. 10.
Gray, Syn. 121.—Few ascending stems from thick fasciculate roots, about
a span bxgh leaves glaucescent, thickish, about 1’ long, broadly ovate to

g-1 late, with a sheathing base, especially in the lower ones; the

boat-shaped and keeled, invol ing the single or few clustered
ﬂowenl, concealing the calyx and often almost equal to the large deep-blue
corolla; lobes of calyx linear, short, sometimes almost obliterated, shorter
than the campanulate often once- or even twice-cleft tube; corolla 13'long,
somewhat ventricose, its lobes short, broad, acutish, not much exceeding
the narrow deeply 2 -cleft appendages; anthers free ; seeds linear-lanceolate,
wingless—Moist grassy places in the alpine and sub-alpine regions of
Jolorado and Utah.

GENTIANA AVFINIS, Griseb. L ¢. 114, Gray, Syn. 122 —Many stems,
from a stout rootstock, with thick fasciculate roots, a span to a foot high,
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mostly ascending; leaves from oblong to lanceolate or linear; flowers
small for the section, 1-1} long, usually clustered in the axils of the
upper leaves, rarely few; bracts lance-linear; calyx-lobes linear, unequal,
usually shorter than their sometimes cleft tube; lobes of the blue corolla
acute, plaits bifid, anthers unconnected; sessile stigmas lanceolate; seeds
narrowly, or sometimes more broadly, winged.

Wet, grassy places in the Rocky Mountains of Colorado and Utah.
The numerous thin seeds are borne on the whole inner surface of the cap-
sule, which thus not only has the function of a placenta, but really scems
to be nothing but a thin, membranaceous expansion of the placenta them-
selves, forming a free sac within the capsule, which originates from the
commissures of the carpels, and remains attached to them only, and is at
last otherwise entirely unconnected with the walls of the capsule. It is
probable that all the Pneumonanthes with ovules from the entire inner sur-
face of the capsule have this structure, and that in the others the ordinary
arrangement of commissural placente prevails.

GENTIANA SERRATA, Gun. FL Norveg. 10. Gray, Synops. 117. (G.
detonsa, Rottb. Fries, Gray’s Manual ed. 5th, 387.)—Low, simple specimens,
a few inches high, with single flowers, 1-1}' long. Mount Graham, Ariz.
(751), at 9,000 feet altitude.

The Norwegian specimens of this plant in my herbarium have much
smaller flowers than ours and much smaller seeds. The “scales” which
roughen the surface of the seeds prove, when moistened, to be transparent
vesicles, single protruding cells of the epidermis. In the Norwegian form,
these vesicles are small, oblong, or cylindric; in the American i
they are much larger and mostly hemispherical ; in the allied G. crinita, 1
find them large and oblong.

GENTIANA BARBELLATA, Engelm. Trans. Acad. St. Louis, 2, 216, pl.
11.—Has thus far been found only in the mountains of Colorado, near the
timber-line, and is & very distinct species, which can in no way be con-
founded with serrata or simpler. I have already, in the first account of this
species, given the diagnostic characters, and have also stated that it is the
only perennial one of the section Crossopetalum in America, somewhat allied

13 Bor
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to the European G- ciliata, also a perennial species, which used to be claimed
as an annual; barbellata, however, has seeds similar to those of serrata, though
much smaller, while ciliata has the winged seeds of simplez, and has an indefi-
nite number of leaves. I have since had the opportunity of studying barbel
lata in the mountains of Colorado, and found that it possesses a creeping,
filiform rhizoma, 2-3 inches below the surface, from which at intervals filiform
stems arise. Theso bear, at their thickéned upper end, where they reach
the surface of the soil, an undeveloped terminal bud of indefinite growth,
and lateral annual flowering stems, the scars of which, enveloped by
withered leaf-bases, can be traced sometimes for five or six years back.
The vegetation of the plant is accomplished in the following manner.—Each
season the terminal bud developes two pairs of basal leaves; from the axil
of one of the outer leaves, the single flowering branch originates. Inside of
the two leaf-pairs just mentioned, we find a third and a fourth pair unde-
veloped, about half an inch long, which are to grow into the basal leaves in
the following season; and within these the four leaves of the next succeeding
season, now only half a line long, are already preformed. The flowering
branch, usually 3 or 4 inches high, normally bears one pair of leaves in
the middle, and a second involucral pair just below the almost sessile
flower; the four sepals are opposite these four leaves, and the four corolla-
lobes alternate with the sepals, and so on. In the axil of one of the third
pair of basal leaves preparing for next year, usually alternating with, or
sometimes opposite to, the present flowering branch, the bud of next year's
flowering apparatus is already four lines long; it shows plainly the two
pairs of leaves and the calyx, and, in a very rudimentary state, also the
corolla. Thus each year's vegetation exhibits at the flowering period
(August and September), on the primary axis, two pairs of leaves for the
present, two pairs for the next, and two for the third year, a secondary
axis with two leaf-pairs and the flower, and another preformed secondary
axis with the rudiments of the same organs for the next year. No other
Gentian has, as far as I know, such a typical growth, with the regular
preformation of all the organs, but we find the same among other plants in
other families, a striking example of, which is furnished by our Nelumbium.
The regularity in our Geentian is not as absolute asin Nelumbium ; for occa-
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sionally two flowering branches are found on the same plant, or three
pairs of leaves in place of two, or, very rarely, the upper involucral leaves
bear one or even two axillary flowers

Grvtiana Wisuizest, Engelm. 7 c. pl. 7; Gray, Syn. 119.—Annual,
erect, a foot or less high, with the habit and the many-flowered thyrsoid-
paniculate inflorescence of the next; leaves from lanceolate to ovate, 1’ or
less long, with an obtuse or subcordate base; calyx of barely half the
length of the tube of the corolla, with very small teeth, its membranaceous
tube cleft, and often, in age, dejected; corolla pale purplish, 4-5" long, acute
lobes fringed above the base; capsule linear; seeds subglobose

‘White Mountains of Arizona, Rothrock (799), in 1874. This is the
only known locality within our flora of this rare plant, which was discovered
by Dr. Wislizenus over thirty years ago in the mounsains west of Chi-
huahua.

Gextiaa Avagerea, L., var. acvra, Hook. f. Gray, Syn. 118, (G
acuta, Michx.)—Annual, 2-20' high; stems wing-angled, usually much
branched ; lowest leaves obovate, petiolate, upper ones lanceolate sessile;
inflorescence paniculate or strictly thyrsoid, with shorter erect or in some
forms with elongated patulous peduncles; calyx deeply 5-cleft; herbaceous
lobes lance-lingar, somewhat unequal, often as long as the tube of the
bluish-purple corolla, the lobes of which are oblong, obtusish, beset at base
with copious (or in the diminutive alpine form, few) setw; sessile capsule
linear; seeds subglobose

Grassy places in the mountains of Colorado and northeastward. The
true European G. Amarella has vsually 4-parted flowers

Hawexs Rorrocku, Gray, Proc. Amer. Acad. 11, 84; Syn. 127.—
Annual, a span or two high, loosely flowered ; lower leaves small, spatulate,
those of the stem distant, I: linear, the closely hi

subverticillate ; flowers cy llate, on slender peduncles, often

in sevens, nearly 6” long, bright yellow, ovate, acute lobes a little longer
than the campanulate tube, the five spurs curved, horizontal or ascending,
half as long as the corolla; stamens from the throat of the tube; anthers
versatile; seeds subglobose-ovate

On Mount Graham, at 9,000 feet altitude; in flower in September,
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Rothrock (733), in 1874. Evidently allied to three Mexican species which
have also umbelli cymes; the i
flowers, the outer ones usually two, and a later secondary flower is borne on
a shorter peduncle behind a primary one. This is the only Western species
yet discovered—Prate XXI. Natural size. 1. Flower, 5 diameters. 2.
Mature capsule, cross-section, about 5 diameters. 3. Vertical section
through flower, about 10 diameters.

PLEUROGYNE* ROTATA, Griseb: Gray, Syn. 124. (Swertia rotata, L.)—
Stems 2-10" high, the smallest ones one-flowered, others thyrsoid-branched,
many-flowered; leaves lance-linear; sepals linear, acute, as long as the
milk-white (3-1’ wide) corolla, acute at both ends

Moist, grassy places in Colorado, sometimes in large patches, and

lucral leaves bear singlo

then disappearing again for years. The spreading flowers of this and the
next two genera afford the best opportunity of observing the action of the
versatile anthers as they slowly turn from the introrse to the horizontal, and
then to the extrorsely reversed position, as explained above. The glands
on the base of the corolla-lobes are distinct enough, but the surrounding
scale is apparently not, as it is ignored by many botanists; I have seen
it variable, longer or shorter, but always present; when fully developed,
it forms a complete crested or fringed funnel The stigma of this plant is
most peculiar, formed as it is directly on the commissure of both carpels
and representing a broad stigmatic line commencing about  below the non-
stigmatose apex, running down the sides to the same distance above the base,
50 that we have here a two-carpellary ovary with two lateral, but without
any apical stigma. This line is beset with clongated stigmatic cells or
papille about 0.1"™ long and ; as wide. At the proper time, numerous
pollen-grains are found adhering to the stigma, many of them developing
their tubes. The seeds I have been able to examine were not fully
matured, but such as they are, they appear oval-oblong, not flattened nor
margined, but slightly angular and nearly 0.5 in the longer diameter

* PLcooyse, Exchach.—Ercet auuuals of cold or ulpine regions, with opposite leaves, fow o
numerous whitish flowers in a fastigiate’y much-branchcd panicle; corolla rotate, often d-parted, in
our apecies with a pair of nectariferous pits at the base of the lobes surrounded by & faunel-shaped crest
or a fringed scale; stamens versatile ; ovary lanccolate, bearing tho linear stignas decurrent down the
sides on the sutares; ovales abundant on the broad placentis on both sides of the sutarea; capsule oval,
compressed ; sceds oblong, smooth.
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SwreRTIA* PERENNIS, L, Gray, Syn. 124.—A span to a foot high;
lowest leaves oblong or obovate, 2-4' long;; upper few and narrow, sessile;
flowers 1' wide—Colorado and Utah mountains, in Loggy places; also
in Europe and Asia.

Frasera speciosa, Dougl. in Griseb. Gent. 329. Hook. Fl. 2, 66, tab.
153; Gray, Syn. 125.—Biennel; stem stout, 2-6° high, very leafy; leaves
in fours and sixes, nervose, the radical and lower cauline ones linear-
oblong, 6-10' long, acutish or obtuse, the upper narrower and shorter;
flowers numerous, in a long leafy thyrsus; lobes of the greenish-white
(rarely bluish) dotted corolla oval-oblong, acutish (6” long), bearing a pair
of contiguous and densely long-fringed glands about the middle, and a
distant transversely inserted and setaceously multifid scale-like crown near
the base; anthers versatile; capsule compressed contrary to the deep boat-
shaped valves; oblong seeds flat, margined—Willow Spring, Arizona,
Rothrock (251), in 1874; Colorado, Wolf (790), in 1873. A mountain
species, found in the Rocky Mountains and westward to California and
Oregon.

POLEMONIACEZ.
BY ProF. T. C. PORTER.

PrLox LoNGIFoLis, Nutt. (Gray, Proc. Am. Acad. 8, p. 255; Watson
in King’s Rep. 5, p. 200).—Nevada, 1871, 1872, Watson’s Rep.; Boulder,
Colo., 1873, Loew (680); Central Colorado, 1873, Wolf (681).

PrLox LoNeiroLia, Nutt, var. St. Gray.—Arizona and Nevada,
1871, 1872, Watson's Rep.

Prrox Nana, Nutt. (Pl Gamb. p. 4; Gray, Proc. Am. Acad. 8, p. 256;
Watson, L c. p. 464)—Santa Fé, N. Mex., June, 1874, Rothrock (8).

Purox Douverasn, Hook. (Gray, L c. p. 254; Watson, L c. p. 260).—
Nevada and Arizona, 1871, 1872, Watson’s Rep.

Purox caspiross, Nutt (Gray, . c. p. 253; Watson, L ¢. p. 259).—
Nevada and Utah, 1871, 1872, Watson's Rep.; South Park, Colorado, July,
1873, Wolf.

* SwERTIA, L—Singl d perennials; onally the loweat ones tapering
Into an elongated, margined petiole; inflorescerce (byreoid; fiowers blue; corolla rotate, with a very

short tube; nectarifercus pits at the base of it lobes crested with a fringo; antbers versatile; seeds
flat, winged.
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CoLLomia LiNearis, Nutt (Watson, L ¢. p. 261).—Utah, Watson’s
Rep.; South Park, Colorado, July, 1873, Wolf (686, 687).

CovLomia GraciLis, Dougl. (Watson, L c. p. 262).—Denver, Colo,,
June, 1873, Wolf (354).

CoLLomiA eiLio:DES, Benth. (Gilia divaricata, Nutt. Pl Gamb. p. 4;
Watson, L ¢. p. 464).—Willow Spring, Arizona, July, 1874, Rothrock (233).

Corromia CavasiLiesiaxa, Don. (Gray, L c. p. 260; Watson, L ¢
p. 465)—Big Dry Fork, Arizona, 1873, Loew (678); Camp Grant, at
5,250 feet elevation, Rothrock (439); Chiricahua Mountains, August 1,
1874, Rothrock (536); Black River, at 4,500 feet elevation, September,
1874, Rothrock (788).

CoLromis LONGIFLORA, Gray (Proe. Am. Acad. 8, p. 261; Watson,
I c. p. 465)—San Francisco Mountains, Arizona, 1871, 1872, Watson's
Rep.; Denver, Colo., June, 1873, Wolf (675, 677); deserts of New Mexico,
1873, Loew; Camp Bowie, Ariz, August, 1874, Rothiock (4i2); Deer
Spring (180).

CoLLowia AGorEGATA ((Gilia aggregata, Spreng.; Watson, . c. p. 269).—
Arizona, Nevada, and Utab, 1871, 1872, Watson’s Rep.; Arizona, 1873,
Loew (305, 744); Blue River, Colorado, June, 1873, Wolf (745); Rocky
Cation, Arizona, July, 1874, Rothrock (275); White Mountains, Arizona, at
9,000 feet elevation, September, 1874, Rothrock (810).—An examination of
a goodly number of specimens of Gilia aggregata, Spreng., from different sta-
tions in the Rocky Mountains and California, brings to light a character in
the species which has been overlooked,—the unequal insertion of the stamens,
The degrees of variation in this respect are remarkable and so gradual as
to rule out the supposition of dimorphism. In the extreme cases, they are
included, on the one side, in the tube of the corolla and very unequally
inserted at points wide apart, from the base upward, whilst, on the other, they
are crowded toward the throat and more or less exserted. Then, the inser-
tion sometimes is, or rather, perhaps, appears to be, equal. In a specimen of
this kind from California, it would be hard to declare that the filaments in
some of the flowers do not start out from the same horizontal line, whilst in
other flowers on the same stalk their insertion is decidedly unequal. Now, as
the main character which separates Collomia from Gilia is the unequal inser-
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tion of stamens, I have ventured to transfer this species to the former genus,
where it naturally falls into Dr. Gray’s section Phloganthea, and forms a link
of transition between the two genera. It may be here remarked that the
character of Gilia given by Bentham and Hooker (Genera, 2, p.822), “semina
nunquam spirillifera”, is evidently an oversight, since Dr. Gray, whose
elaboration of the genus is adopted in full, restricts it o the species with
opposite and palmately-cleft leaves.

Giuia NuDtcavuis, Gray (Watson, L ¢. p. 264).—South Park, Colo-
rado, 1873, Wolf.

Guwia Nurrarwu, Gray (Watson, L c. p. 264).—Oro City, Colo., July,
1873, Wolf (682); Arizona, 1873, Loew (164 a).

Giuia ruNeexs, Benth.—Denver, Colo., June, 1873, Wolf; Nevada,
1871, 1872, Watson’s Rep.

Giuia pesiuts, Watson (Am. Naturalist, 7, p. 302; Report for 1871,
1872).—Stems short and slender, 1-2 inches high, leafy above; pubescence
minute or hirsute; leaves alternate, 41 inch long, oblong, attenuate into a
short petiole, entire, or some of them broader and 3-lobed; bracts entire,
resembling the leaves, twice longer than the ¢alyx; flowers nearly sessile;
calyx with ovate-triangular teeth, shorter than the tube; corolla funnel-
form, 8 lines long, with elongated tube and deeply-lobed limb, light purple;
stamens upon the throat exserted ; capsule 1 line long, the cells 1-seeded ;
seeds without mucilage or spiricles—Southern Utah, 1871, 1872.—PraTE
XIX, Fie. A. Natural size. Figure 1. Flower, and, 2, Corolla split open,
each enlarged about 5 diameters.

GiLia pEMissa, in the same plate, not being collected by the Expedi-
tion, is not described. See Gray, Syn. FL. N. Am. part 1, p. 137.

Giuia peNstFoLis, Benth. (Watson, L c. p. 468).—A foot or two high,
from a perennial root; stems virgate from a woody base, leafy to the top;
leaves rigid, linear, laciniate-pinnatifid or incised, the short lobes few or
several, subulate ; flowers numerous, in a compact head; corolla over half
an inch in length, violet-blue, two or three times the length of the calyx
(the lobes three lines long); anthers linear-sagittate; ovules several (Gray,
in Bot. Cal. 1, p. 495).—Nevada, 1871, 1872.
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Giuia Frurois, Nutt, var. pirrusa, Gray (Watson, L c. p. 267).—
Nevada, 1871, 1872.

GiLia coneesta, Hook. (Watson, L c. p. 268).—Gray’s Peak, Colo-
rado, at 10-12,000 feet elevation, July, 1873, Wolf (748, 749).

Giuia pisvatiFoa, Nutt.  (Watson, L ¢, p. 469).—Denver, Colo,
June, 1873, Wolf (746).

Pouesontum musme, Willd (Watson, L c. p. 470)—Utah, 1871,
1872; Georgetown, at 8,500 feet elevation, and Gray’s Peak, Colorado, at
12,000 feet elevation, 1873, Wolf (685).

PoLssontom cxruLEvM, Linn. (Gray’s Man. p. 371).—Central Colo-
rado, at 10-11,000 feet elevation, July, 1873, Wolf (683).

P L., var. Gray (Watson, . ¢
p- 272).—Utah, 1871, 1872.

PoLeMoNIUM CONFERTUM, Gray (Watson, L c. p. 272).—Utah, and
Belmont, Nev., 1871, 1872; Central Colorado, at 12,000 feet elevation,
July, 1873, Wolf (684).

HYDROPHYLLACE Z.

PuACELIA* CIRCINATA, Jacq. f—Loew, Arizona. A widely distributed
and polymorphic species.

PraceLia creNvLaTA, Torr.—Nevada.

PuaceLia U] Nutt—A 1, viscidly put hy
glandulose; leaves bi-pinnately parted; lobes short and obtuse; seeds
delicately impressed-punctate; calyx-lobes oblong, spatulate, obtuse;
placentm 2-ovuled; seeds vertical—Agua Azule, N. Mex., 6,700 feet
altitude (131). P. Popei, Torr. & Gray, Pac. R. R. Rep. 2, p. 172, t. 10, is
simply a less hairy form, having the lobes of the corolla entire. Colorado,
along the Arkansas (99).

Var. Neo-M Gray. (P.Neo-Mexi ‘Thurb.in Bot. Mex. Bound.

* Putackiix, Juse.—* Calyx decply 5-parted ; tho divisions usually arrow and similar. Corolla
from almost rotate to natrow-fanelform, deciduons, commonly with appendages upon tho inside of the
tube in the form of 10 vertical plates or lamells approximate iu pairs between the bases of the filaments,
o else adnate more or less to their base, oge on each side. Stamens equally inscrted low down or at the
base of the corolla. Ovules aud seeds from 4 (4 pair to each placenta) to very numerous.—Herbs, mostly
branchied from the base ; with siplo or compound alternato leaves, or the lower oppusite, aud nire or

Iess scorpoid spicate oF racemone oymose inflorescence. Corolla bine, violet, purple or white, nover
yellow, except sometiunes the Lube or throat.”—FI. Ca.ifornis, 1, p. 506,
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p. 143) is distinguished chiefly by the more distinetly crenulate-denticulato
lobes of the corolla, a character in which it varies much.—Neutria, N.
Mex., at 7,000 feet altitude (155).

PrACELIA TANACETIFOLIA, Benth.—Valley of the Arkansas, Colorado
(82). (By oversight published in catalogue (1874) as sub-alpine.)

PuaceLia sericea, Gray.—Nevada.

PuackLia 1nteGRiFoLIA, Torr.—Deer Spring, Arizona, at 6,300 feet;
hairy form, but hardly, I think, P. Palmeri, Torr., in Watson’s Bot. King’s
Survey, p. 251 (181).

Hypropryrruym Vireivicos, L—Apex, Colo. (83).

HypropuyLLus caprratoy, Dougl—Utah.

Nawa miseia, Gray.—Camp Bowie, Ariz., at 5,500 feet altitude (445).

Eriobicryon* GrLutivosts, Benth., var. ascustirorrom, Torr. (E.
angustifolium, Nutt. Pl. Gambel, 181).—Nearly smooth, with a sticky exuda-
tion; linear leaves with revolute margins; inflorescence cymose in a naked
panicle; short campanulate corolla 2-3” long.—Southern Nevada.

BORRAGINACEZ.
BY Pror. T. C. PORTER.

CovpeNiA misPIDISSIMA, Gray (Watson, Bot. King, p. 247).—Nevada,
1871, 1872, Watson’s Rep. (Eddya, Torr. Pac. R R. Rep. 2, p. 170, pl.
ix); Sunsct Crossing, Ariz, 1873, Loew (160 a).

Coupexia Pavuert, Gray (Watson, I ¢. p. 248).—Nevada, 1871, 1872,
‘Watson’s Rep.

Heriorroprvx Curassavicum, Linn. (Gray’s Man. p. 366; Watson,
Bot. King, p. 248).—Nevada, 1871, 1872, Watson’s

HELIOTROPIUM CONVOLVULACEUN, Gray (Bot. Cal. 1, p. 521; Euploca,
Nautt.)—Annual, with branches a span to a foot long spreading from the

* Exiopicryon, Benth.—Calyx deeply 5-parted, the lobes or sepals ot broader upward. Corulla,
fuune!-form or approaching campanulate or salver-form. Stamens more or less included. Btyles 2,
distinct to the base; their tips or stigmas itate. Capsulo ,
and pointed, 2-cellod, with dilated placente, 4-valved, i.c., at first localicidal in the maner of the tribe,
then septicidal, thus splitting into four hard and thick half-valves, cloved by a portion of the partition
on one side aud partly open on the other. Ovales rather numerous, but sceds few.—Low sbrabs; leaves
alteruate, of rigid corisccons texture, thelr margivs beset with rigid teeth, tho base tapering info more

ot leas of a potiole. Flower in corpioid cymes collected it & terminal panicle; corolla violct oc purple,
varying to white. Filameats variably adoate to the tabe of the corolla.—GRaY, Fl. Cal. 1, p. 518.
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base, hoary or strigose-hispid ; leaves oblong-1 late or ovate, petioled;
flowers scattered, short-pedicelled, sweet-scented; corolla white, with a
rotate limb, plaited but scarcely lobed, and a hairy tube somewhat enlarged
above, and the orifice narrowed; anthers with slightly cohering tips; style
long; truncate cone of the stigma bearded with stiff bristles; fruit of two
globose, solid lobes, each lobe or carpel splitting into two hemispherical
one-seeded nutlets.—Deserts of New Mexico, 1873, Loew

Ecnivosperyur Repowskir, Lehm. (Gray’s Man. p. 365; Watson,
Bot. King, p. 246).—Nevada, 1871, 1872, Watson’s Rep.; Twin Lakes,
Colorado, 1873, Wolf (694, 705); Pescado, N. Mex., at 7,000 feet eleva-
tion, July, 1874, Rothrock (154).

EcHinosPERMUM FLORIBUNDUM, Lehm. (E. deflevum, Lehm., var flori-
bundum, Watson, Bot. King, p. 246)—Twin Lakes, Colorado, 1873, Wolf
(697).

Errrricuivn NaNvM, Schrad., var. arerioipes, Herder (Gray, Proc.
Am. Acad. 10, p. 56; E. aretioides, DC.; E. villosum, DC., var. aretioides,
Gray; Watson, Bot. King, p. 241).—Mountains of Colorado, at 13,000
feet elevation ; June, 1873, Wolf (708).

Errrricriom Castrornicun, DC. (Watson, Bot. King, p. 242
Colorado, 1873, Wolf (689, 691, 692).

Erirricaiom axgustivorivm, Torr. (Watson, L ¢. p. 241).—San Luis
Valley, Colorado, September, 1873, Wolf (704).

Errrricarvm crassisepaLvy, Torr. & Gray (P. R. R. Survey, 2, p
171).—Annual, very hispid with spreading hairs; stem much branched from
the base, branches ascending, 3 to 5 inches high; leaves obovate-lanceolate,
rather obtuse ; racemes bracteate below ; fructiferous calyx ventricose at
base, closed and contracted above the middle, the segments thickened and
indurated on the back, finely pilose on the margins, with large, strong,
hispid hairs on the back; nutlets heteromorphous, ovate, convex on the
back, three of them muricate-granulate, the fourth larger and nearly or
quite glabrous.—Colorado, 1873, Wolf.

Errreicaron Jamesu, Torr. (Marey’s Rep. p. 294).—IHirsute, much
branched from a suffruticose base; branches 6 to 10 inches high; leaves
linear-lanceolate, tapering to the base, 1 to 2 inches long; spikes terminal,

—Central
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numerous ; flowers on very short pedicels; calyx campanulate, at first
scarcely longer than the tube of the corolla, but in fruit elongated and
closed, segments ovate; corolla ochroleucous, tube shorter than the calyx-
teeth, spreading limb 2 to 3 lines wide, lobes very obtuse; nutlets 4, similar,
depressed, conniving at the top, but separated at the sides, very convex and
smooth on the back, shining, edges very acute, ventral suture adhering to
the style above the middle—Denver, Colorado, June, 1873, Wolf (696);
Western New Mexico, at 6,500 feet elevation, July, 1874, Rothrock (130).

Eritrickion aLoxsratow, DC. (Watson, Bot. King, p. 242)—Twin
Lakes, Colorado, July, 1873, Wolf (700, 702).

MerTENsia osLonarFois, DC. (Watson, Bot. King, p 238).—Apex,
Colo., 1873, Wolf (709 a).

Merrensia Sipirica, Don.—Utah, 1871, 1872, Watson's Rep.; Colo-
rado, 1873, Wolf (709 b).

. MERTENs1A PANICULATA, Don.—Arizona, 1873, Loew (162 ) ; Colorado,
1873, Wolf (709).

MERTENSIA LaNcEOLATA, DC. Prod. 10, p. 88 (Pulmonaria lanceolata,
Pursh, and P. marginata, Nutt,, Gray, Proc. Am. Acad. 10, p. 53).—Stem
erect, glabrous, about one foot high; leaves glaucescent, somewhat fleshy,
ciliate, lower oblong-spatulate or oblong-ovate, upper ovate, acute, partly
clasping; racemes 4- to 8-flowered, sub-fasciculate, scarcely longer than the
leaves; corolla with a funnel-form tube twice longer than the calyx;
stamens inserted in the throat; anthers sagittate —Willow Spring, Arizgna,
at 7,400 feet elevation, July, 1874, Rothrock (246).

Larmosermuy piLosuy, Nutt. (Watson, Bot. King, p. 238).—Utah,
1871, 1872, Watson’s Rep.

LirrosPERMUM MULTIFLORUM, Torr. (Watson, Bot. King, p. 238, under
L. pilosum, Gray, Proc. Am. Acad. 10, p. 51).—New Mexico, 1873, Loew
(161 a); Grant Post Office, Colo., July, 1873, Wolf (698) ; Willow Spring,
Arizona, at 7,195 feet elevation, July, 1874, Rothrock (201).

Lirnoseeryuy CANESCENS, Lehm., var. (Gray’s Man. p. 363).—Tonto
Basin, Arizona, 1873, Loew (162 a) ; Willow Spring, at 8,000 feet elevation,
and Sanoita Valley, Southern Arizona, at 4,000 feet elevation, 1874, Roth-
rock (202, 633)
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Oxosyopium Taursert, Gray, Syn. FL p. 205. . (Macromeria viridiflora,
Torr. in Mex. Bound. Surv. p. 139, not of A. DC.)—Stem erect, 2 to 8 feet
high hispid with spreading hairs; leaves ovate-lanceolate, 2 to 3} inches
long, 6 to 12 lines wide, covered on both sides with a close appressed pubes-
cence, hispid also on the upper side with stiffish, erect hairs arising from a
callous base, and on the under side with softer, somewhat villous hairs,
especially on the rib-like nerves, sessile and partly clasping; flowers one
inch and a half long, tubular-funnelform, greenish and very hairy on the
outside, yellow within; calyx about one-fourth the length of the corolla,
the divisions much elongated in fruit; stamens at first included, but at
length exserted; nutlets ovate, more than a line long, smooth and shining.
Willow Spring, Arizona, 1874, Rothrock (227).

CONVOLVULACEZ.

IroMa@A HEDERACEA, Jacq. Gray, Syn. FL part 1, p. 210. (Ipomea Nil,
Roth.)—Southern Arizona (505, 524), where it forms dense masses, often
an acre in area.

Trouea Mexicana, Gray, Syn. FL part 1, p. 210. (Ipomea Nil, var.
diversifolia, Choisy in DC. Prod. ix, p. 343. Pharbitis diversifolia, Lindl.
Bot. Reg. t. 1988 )—Probably only a form, distinguished (so far as my
specimen shows) by its shorter, broader calyx-lobes, and also, on authority
of Choisy, by the lower leaves being cordate-acuminate, and the others
3-lobed.—Arizona (150 a, Loew).

Iromaa muricata, Cav.—Nearly smooth, with a tuberose root; stem
prostrate;; leaves deeply palmately-parted, the 6-8 divisions narrowly
linear, but slightly dilated upward, 4-9 long, petiole 1 long; corolla
12-14” long, purple, tube slender; sepals ovate or lance-ovate, obtuse or
slightly mucronate, evidently muriculate on the back. The slender stems
hardly a foot long; flowers infundibuliform and somewhat disproportion-
ately large.—Sanoita Valley, Arizona (623).

Troxaa costLiata, Torr.—Herbaceous, smoothish or somewhat hairy,

hing, slender; leaves palmatel

parted, 5-7 divisions, which are linear
to lanceolate-spatulate, and sometimes sparingly ciliate, 47" long ; petioles
2-5" long; pedicels slightly thickened; flowers purple or whitish, funnel-
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shaped; lobes short; sepals oblong, margins slightly scarious, distinetly 2-3-
keeled ; style entire, the 2-lobed stigma very slightly roughened ; seeds in
my specimens smooth or nearly so. (590 a hairy form.)—Southern Arizona
(631, 679, 623 a); common.

Trom@a LEPTOPRYLLA, Torr—Perennial ; stems smooth, often erect and
bushy, usually prostrate; leaves thickish, sessile, entire, acute, lance-linear,
3 long, veiny; peduncles 1-3-flowered; sepals ovate, obtuse, somewhat
mucronate. Corolla with a spreading border, 1}’ across; tube 13’ long;
filaments hairy below, inserted near the base of the corolla; style equalling
the stamens, lobes of the stigma capitate—Loew; probably from along the
Arkansas.

Teom@a cocomes, L. (Quamoclit coccinea, Mcnch).—Southern Ari-
zona (559).

CoNVOLVULUS SEPIUM, L., var. REPENs, Gray (Calystegia sepium, R. Br.,
var. pubescens, Gray).—Zuni, N. Mex, 6,500 feet altitude (162).

CoxvoLyuLus xeanvs, Vahl—Twining, silky-hairy; stems tereto;
leaves linear-lanceolate, 9-18" long, somewhat cordate, and distinctly
auricled at base; auricles diverging and recurved, entire or more or less
deeply 2-3-lobed; petioles 2-6” long; peduncles 1-2}’ long, bearing a pair
of small bracts above the middle ; sepals villous, ovate, rather obtuse, half
as long as the broadly infundibuliform hairy corolla; lobes of corolla dis-
tinetly hairy-tipped.—Arizona (Loew, 150 a); (482) at 5,300 feet altitude.

CoxvoLvuLus LonGipes, Watson (American Naturalist, 7, 302).—“ Gla-
brous, glaucous, twining; leaves linear, 1 inch long or less, entire or auricled
at base, petioled; peduncles elongated, 26 inches long, mostly strict, 2-3-
bracted, usually 1-flowered; bracts linear; calyx-lobes rounded, obtuse or
emarginate; corolla funnel-form, 1} inches long, yellowish—Southern
Nevada”—Prate XX. Fig. 1. Natural size. 2 Pistil. 3. Cross-section
of ovary. 4. Stamen. Figs.2, 3, and 4 enlarged.

EVOLVULUS* SERICEUS, Swartz.— Spreading, procumbent, branches 4-8'
long ; leaves sessile, lanceolate to oblong, acute or obtuse, smooth or nearly
50 above, densely silky-hairy below; pedicels axillary, 1-3” long; sepals

*EVOLVULTS, L.—A genus of about 70 specics, nati tly of Tropical Ameri
from Corsoloulus in having two atyles, and each of these being divided 10to two i
and also by the ovary being sometimes 1 <celled from the disappearance of the parti

distinguished
iform stizgmas ;
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lanceolate, hairy, acute, as long as or exceeding the pedicels; corolla
whitish, 6” long. Choisy, in DC. Prod. vol. ix, p. 443, speaks of the
s

les as being 1-3-flowered. In all my speci the flowers are
R [ T e and 307).
EvoLvuLus A Gray.—P; or ascending, 6-12' long,

silky-hairy ; leavos linear-lanceolate to lanceolate, acute, 4-10” long;
peduncles capillary, 6-18” long, bracteate at the forks and bearing 1-3
flowers (usually 3); flowers blue, 6-8” in diameter, salver-shaped; sepals
acute; anthers distinetly auriculate at base; pedicels reflexed after fall of
the flower; ovary 1-celled—Camp Grant, Ariz. (376 and 151 a, Loew,
Arizona).

Cressa CreTICA, L., var. TRUXILLENsIS, Chois.—Arizona.

CUSCUTEZE.
BY DR. GEORGE ENGELMANN.

Cuscura (CrisToorAMMICA) sALINA, Engelm—Stems slender, low;
flowers (13-2} lines long) delicate white, pedicelled in loose cymes; calyx-
lobes ovate-lanceolate acute, as long as the similar but mostly broader and
overlapping denticulate lobes, and as the shallow-campanulate tube of the
corolla; filaments about as long as the oval anthers; fringed scales mostly
shorter than the tube, sometimes incomplete; styles equalling or shorter
than the somewhat pointed ovary ; capsule surrounded (not covered) by the
withering corolla, mostly I1-seeded.

Saline or brackish marshes in the Gila Valley on Sueda, Rothrock
(333), 1874 ; also on the California coast, near Santa Barbara, on Frankenia
and Salsola, Rothrock (101), 1875.  Similar to C! Californica, from which
it i at once distinguished by its larger flowers and the presence of the
infra-stamineal scales.

Cuscura (CuisTorAMNICA) ARVENSIS, Beyrich.—Ash Creek, on Soli-
dago, Rothrock (311),1874, and Camp Lowell, on Ditura metcloides, Rothrock
(708), 1874. These specimens, especially the latter, growing on a very
juicy nurse-plant, have coarser stems than the Southeastern form and larger
flowers and fruit; the calyx is not angular, its lobes rounded; those of
the corolla very acute.
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Cuscura (CListocrammicA) DECORA, Choisy, Engelm—In the Gila
Valley on a low, spiny, thamaceous shrub. Rothrock (326), 1874. A
large form, the same as the one from California.

SOLANACEZ.
Sovanum NiGruM, L., var. Doverasi, Gray (8. Douglasii, Dunal, in
Glab or even berule leaves

(sometimes in California specimens thickish, on short petioles) deeply and
irregularly crenate; flowers 6 in diameter—Camp Grant, Ariz. (388).
Var. DiLLexi, Gray (or near it, fide Professor Gray). (S. Dillenii,
Dunal, DC. Prod. xiii, p. 47.)—Slightly puberulent; leaves entire or nearly
50, acute, attenuate into a petiole, 2-33' long and one-third as wide; flowers
umbellate, erect; short filaments more or less hairy; fruit reflexed; style
hairy, especially at base, and geniculate toward the capitate stigma; flowers
4" in diameter—Camp Lowell, Ariz. (707). Very slender and straggling
herb. Probably the same as S. nodiflorum of the Mex. Bound. Survey.
Sovaxvy Jauesi, Torr. (in Ann. Lye. N. Y. 2, p. 227, and Gray in Sill.
Jour. n. ser. 22, p. 284).—Glabrous, or with a few longish hairs; leaves oval;
leaflets 7-11, decreasing and becoming distant toward the base, slightly de-
current; calyx-lobes triangular-ovate, half as-long as the corolla; filaments
smooth; style smooth, moderately thickened upwardly; stigma slightly two-
lobed and capitate; inner valve of the anthers so conspicuously shorter
than the outer as to make the anthers (seen from the extremity) almost
bilabiate ; racemes extra-axillary, 4-5-flowered—Loew, Arizona (158 a).
Soranuy TRIFLORUM, Nutt.—Herbaceous or a little woody at base,
unarmed, much branched, somewhat chaffy-hairy; leaves petioled, lanceo-
late to oval, deeply sinuate, or runcinate-lobed; calyx-lobes oblong, obtuse,
somewhat hairy; flower 4" in diameter, whitish; fruit 6” in diameter,
smooth, dark, reflexed. —South Park and Colorado Springs, Colorado (88).
SoLanus xostRATUM, Dunal—A well-marked, prickly species, with
a slightly irregular, yellow corolla, one anther larger than the rest, and
prolonged into a somewhat curved beak, the prickly calyx inclosing the
fruit—Arizona, Loew.
Soranuy eLEaGNIFOLIUM, Cav.—Stems and midribs usually with short
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and rather weak prickles; entire plant whitish, with a dense stellate
pubescence; leaves lanceolate, entire, or wavy-margined (sometimes
slightly lobed); flower blue, 9” in diameter, the linear anthers opening
only at the tip; ovary tomentose; mature berry black, 6" in diameter.—
New Mexico and Arizona (83, 342).

CHaMESARACHA* SORDIDA, Gray (Withania? sordida, Dunal, in DC.

Prod. i, p. 456; also in Bot. Mex. Bound. p. 155)—Brauching, somewhat
gl 1l entire, attenuate into a petiole ;
calyx bl e A A LR 7

diameter; stamens sub-exserted; style clavate; stigma snb—caplmte.—
Camp Bowie, Arizona, at 5,300 feet (471).

CramzsaRACHA CoroNoPUS, Gray (Withania? Corcmopux, Torr. Bot.
Mex. Bound. p. 155). thish or slightly glandular-hairy, branching;
leaves linear-lanceolate, attenuate into a petiole, irregularly deeply sinuate-
toothed, thickish; calyx with forked hairs. Corolla light yellow; stamens
sub-included; style clavate; stigma sub-capitate—McArthy’s Ranch, New
Mexico (111). Notwithstanding the difference in leaves usually manifested
by these two species, there is a decided tendency for them to vary toward
each other; this along with the similar pubescence, the close resem-
blance of the flowers, and the same prominently ridged and roughened
campylotropous seeds, make me feel almost sure they will have to come
together.

Pavsawts Lopata, Torr.—Low, spreading ; root perennial; leaves oval
or spatulate, tapering into a margined petiole. Corolla violet-purple; fruit-
ing calyx 6” in diameter, winged, inflated ; entire plant glabrous, except the
young calyx and pedicels, which are “mealy”; seeds thickish, somewhat
tuberculate roughened. —Deer Spring, Arizona, 6,000 feet altitude (189).

Pavsavis viscoss, L—Utah.

“PaysaLts 2—Near P. pubescens, but leaves small and mostly

leaves obl. 1

*“CHAM£8ARACHA, Gray.—Calyx 5-lobed, enlarging after Howeriog, but remaining rather her-
baceous, not reticulated, incompletely iuvesting the ratber dry-globoso berry. Corolla rotate, 5-angu-
late. Authers short, on slender (not at all connivent) flaments, the cells opening lengthwise through-
L i ol e A BERAS Xo  ell/ ek {5 o
and Physalis, with rather narrow leaves tapering into margined petioles, and in xils filiform soli-

sometimes gemi icels, which aro mostly rofracted, or recarved in a i, Corole white,
Telowit, or tinged with Vel —Gaa, Pl Gak 1, p 0.
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suborbicular; stems flexuose —Arizona”—(Watson in Wheeler's Prelim-
inary Report, 1874, p. 14)

Lycrom parLiouy, Miers.—Fruit eaten, but insipid. EI Puerco, N.
Mex,, at 5,000 feet altitude, on dry gravel soils or mesas (90).

Lroros Apersonn, Gray, var. Wrienti, Gray.—The variety is only
amore leafy, fewer- and smaller-flowered, spiny form of the species—Camp
Bowie, Ariz. (448). Nevada.

Darvra  mereLobEs, DC.—Perennial, 2-4° high, whitish from a
very close soft pubescence;; calyx (flowering) 2-4' long, 6-3” in diameter;
corolla pale blue, regularly funnel-shaped, 6-9' long and about 5’ in
diameter across the mouth, with 5 slender, delicate lobes 612 long.
Capsule prickly, nodding on a short peduncle, when ripe opening irregu-
larly ; seeds surrounded with a cord-like margin. This is the common
Datura Wrightii of the gardens.—Common in the southern and south-
western part of the United States, and extending into Mexico—Camp
Grant, Ariz. (381).

Nicoriana TriGoNoPRYLLA, Dunal—Usually rather slender, 2° high,
from a hardened or woody base. Viscidly pubescent; leaves lanceolate-
oblong, obtuse or acute, tapering to a petiole, or dilated auriculate at base;
flowers pedicellate, somewhat unilateral by a curve in some of the pedicels,
greenish or yellowish-white, about 1’ long; orifice often a little constricted;
lobes short, spreading slightly; calyx-lobes variable, from narrowly to
broadly triangular—Camp Crittenden, Southern Arizona, at 5,000 feet alti-
tude. No. 354, from Cottonwood, Arizona, appears to be a form of this
species, but has longer, narrower calyx-lobes, and much more spreading
and acute lobes to the corolla. It is withal also a much more branching
plant.

T Nevada and Utah.
SCROPHULARINEZ.
By Pror. T. C. PORTER.

VeeBascum Trapsus, Linn. (Gray’s Man. p. 325)—Utah, 1871, 1872,
Watson’s Report.
ANTIRREINUM MAURANDIOIDES, Gray (Proc. Am. Acad 7, p. 876.
14 Bor
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Maurandia antirrhiniflora, Willd. DC. Prod. 10, p. 296} —Glabrous, diffusely
branching; branches slendr, limbing high by the flexuose and prehensile
petioles and p 1
Ak Kb, angulate, pedicels axillary; segments of the calyx
lanceolate, 5 to 6 lines long, very smooth; corolla scarce an inch long,
smooth, its prominent palate pilose and almost closing the throat—Arizona,
1871, 1872, Watson’s Report; 1874, Rothrock (93 a); Cottonwood, Arizona,
at 4,500 feet elevation, July, 1874, Rothrock (353); Camp Crittenden,
September, 1874, Rothrock (680).

ScrOPHULARIA NoDOsa, Linn. (Gray’s Man. p. 327).—Mount Graham,
Arizona, at 9,250 feet elevation, August, 1874, Rothrock (410).

CoLLiNsia PARVIFLORA, Dougl. (Gray’s Man. p. 327).—Nevada, 1871,
1872, Watson’s Report; Apex, Colo, 1873, Wolf (328).

PeNTSTEMON BARBATUS, Nutt., var. Torreyr, Gray (Watson’s, Bot. King,
P. 452).—Arizona, 1873, Loew (304).

PENTSTEMON BARBATUS, Nutt., var. TRICHANDER, Gray (Proc. Am. Acad.
11, p. 94).—Anthers sparingly bearded with long wool.—Zuni Mountains,
New Mexico, at 7,000 feet elevation, July, 1874, Rothrock (151).

PextsTeMON GLaBER, Pursh (Watson, L c. p. 217).—Nevada and
Utah, 1871, 1872, Watson’s Report; Plains of Colorado, 1873, Wolf (299);
Neutria, N. Mex., at 7,100 feet elevation (147).

PentstemoN Fremonti, T. & G. (Watson, I ¢. p. 218)—Nevada and
Utah, 1871, 1872, Watson’s Report.

PeNTSTEMON CERULEUS, Nutt, (Watson, L. ¢. p. 218).—Denver, Colo.,
1873, Wolf (291, 296).

PextsTEMON AcuMINATUS, Dougl. (Watson, L ¢. p. 218).—South Park,
Colorado, 1873, Wolf (302).

PentsTEMON sECUNDIFLORUS, Benth. (DC. Prod. 10, p. 325).—Glabrous,
pale and somewhat glaucous, 1-2} feet high; radical leaves petioled,
elliptic-spatulate or narrowly lanceolate, obtuse or acute, upper ones lance-
olate or linear-lanceolate, sessile, middle ones 3 to 4 inches long, erect;
thyrsus elongated, narrow, G to 9 inches long, interrupted; cymes secund,
few- to many-flowered; segments of the calyx oval-oblong, acute or acutish,
with membranous margins; tube of the corolla more or less abruptly

; leaves lar-hastate or sagittate,
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enlarged below the middle; anthers glabrous or very minutely puberulent;
sterile filament dilated at the apex, bearded or smooth—Arizonat, 1873,
Loew (159 a); South Park, Colorado, August, 1873, Wolf (300); Mount
Graham, Arizona, at 9,250 fect elevation, August, 1874, Rothrock (400).

Pextstenon Earont, Gray, Proc. Am. Acad. 8, p. 395 (P. centranthi-
Jfolius, Watson, Bot. King, p. 219, not Benth).—Utah; Belmont, Nev., 1871,
1872, Watson’s Report.

Pextstemon Wrickra, Hook. (Watson, L c. p. 453)—Utah, 1871,
1872, Watson’s Report.

PentsTeMON VIRGATUS, Gray (Watson, L c. p 453).—Neutria, N,
Mex, at 7,100 feet elevation, July, 1874, Rothrock (150.)—Arizona, Roth-
rock (264).

PentstepoN ampicuus, Torr. (Ann. N. Y. Lyec. 2, p. 228; Marcy’s Rep.
p. 279, t. 16).—Glabrous, 1 to 2 feet high, paniculately branching from a
woody base; lower leaves linear, attenuated below, upper ones subulate-
filiform or acerose-subulate ; racemes loosely flowered ; peduncles opposite ;
corolla scarcely bilabiate, 5 to 8 lines long; tube 6 lines long, little dilated
above, often incurved, the spreading limb 6 lines in diameter; sterile fila-
ments glabrous.—Western New Mexico and Eastern Arizona, 1873, Loew
(688, 860); Algodones, N. Mex, at 6,000 feet elevation, June, 1874, Roth-
rock (79); Camp Grant, August, 1874, Rothrock (440).

PENTSTEMON LINARIOIDES, Gray (Proc. Am. Acad. 6, p 66)—inutely
pruinose-puberulent ; stems G to 18 inches high, many, from a woody base,
very leafy; leaves 1 inch long or less, spatulate-linear to subulate; pedun-
cles and pedicels short, alternate; panicle narrow, sub-secund; corolla
purplish, short-bilabiate, over } an inch long, much dilated above; palate
and sterile filament bearded —Arizona, 1871, 1872, Watson's Report;
“Tanks,” south of Camp Apache, July, 1874, Rothrock (265).

PentsTEMON ALBIDUS, Nutt (Gray, I ¢ p. 67) —Stem puberulent, 6
to 9 inches high; lower leaves petioled, oblong, obtuse, sub-entire, upper
ones serrate, lanceolate, glabrous or puberulent; thyrsus oblong, subver-
ticillately i d; cymes subsessile, few-fl d; sepals
very viseid-pubescent; tube of the corolla widened above, three-fourths of

1 1
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an inch long, purplish-white, the limb beardless; beard of the sterile fila-
ment rather short, somewhat interrupted —Colorado, 1873, Wolf (292).

Pentstexon cristatus, Nutt (Watson, Bot King, p. 219)—Agua
Azul, N. Mex., July, 1874, Rothrock (129).

Pesistesox Jamusit, Benth. (Gray, L c. p. 67).—Puberulent, 4 to 12
inches high; leaves linear-lanceolate, often denticulate, rigid; cymelets
3- to 4-flowered in a spicate panicle; sepals viscid-puberulent; corolla 1
inch or more long, pale purple, abruptly campanulate above, the lip and
sterile filaments less bearded than in P. cristatus.—Santa F¢, N. Mex., June
1874, Rothrock (2).

PentstenMoN nuMiLs, Nutt. (Watson, L ¢. p. 220).—South Park, Colo-
rado, 1873, Wolf.

Penstenon oravcus, Grah,, var stexosepaLus, Gray (Watson, I c.
p- 221).—Utah, 1871, 1872, Watson’s Rep.; mountains of Colorado, 1873,
Wolf (297, 298, 301).

Pextstexon Haiwn, Gray (Proc. Am. Acad. 6, p. 70).—Stems 3 to 5
inches high, numerous, glabrous except the very minutely glandular inflores-
cence; leaves entire, pale, linear-spatulate or linear-attenuate at base;
raceme simple, 4-10-flowered with short pedicels ; sepals_ovate or oblong
with scarious and often erose margins; corolla deep blue, about 1 inch long,
ventricose-campanulate above the short base, the lips short; the sterile
filament short-bearded.—South Park, Colorado, July, 1873, Wolf (303).
Var. Arizonicus, Gray, Mount Graham, Arizona, at 9,250 feet elevation,
August, 1874, Rothrock (426).

PeNTsTEMON CONFERTUS, Dougl., var cERULE0-PURPUREUS, Gray (Wat-
son, I c. p. 221).—Nevada and Utah, 1871, 1872, Watson’s Rep ; South
Park, Colorado, 1873, Wolf (293, 204).

PentsteMoN pEUSTUS, Dougl. (Watson, L. ¢. p. 221).—Nevada, 1871,
1872, Watson’s Rep.

PeNtsTEMON LETUS, Gray (Watson, L ¢. p. 455).—Mineral Hill,
Nevada, 1871, 1872, Watson’s Rep.

CrioxopHiLA Jamesir, Benth—Low, glabrous, from a thick rootstock;
stem scapiform, 1 to 4 inches high, with a pair of leaves above the middle,
terminated by a crowded spike of flowers; radical leaves tapering into the
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expanded, membranaceous, hyaline bases, spatulate or oblong-linear, obtuse,
very entire, thickish; flowers 2 to 4, crowded; bracts opposite, ovate,
connate at base, obtuse or acute, unequal; flowers yellowish, on very short
pedicels; calyx 4 to 5 lines long, campanulate; teeth broad, obtuse; corolla
a little longer; lower lip densely tomentose within.—High alpine. Mount-
ains of Colorado, 1873, Wolf (332).

Muwwros Bierovis, Gray (Eunanus Bigelovii, Gray, Watson's Bot
King, p. 226).—Nevada, 1871, 1872, Watson’s Report.

MisuLus Nawus, Hook. & Am. (Eunanus Fremonti, Watson, Bot.
King, p. 226, not of Benth.)—Nevada, 1871, 1872; Watson’s Report.

MiuLus caroivauts, Dougl. (Gray, Bot. Calif 1, p. 566).—Perennial,
1 to 2 feet or more high, villous with viscid hairs; leaves ovate, the upper
often connate, erosely dentate; calyx oblong, prismatic, the short teeth
nearly oqual; corolla scarlet, 13 to 2 inches long, its tube but little longer
than the calyx; limb oblique, with the upper lobe erect and the two lateral
ones and the lower reflexed; stamens projecting, villous or pubescent—
Mount Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock
(401). Var.—Low, with leaves attenuate to the base, Arizona, 1871, 1872,
Watson’s Report.

Mivurus Lurevs, Linn. (Watson, L c. p. 228).—Nevada, Arizona, and
Utah, 1871, 1872, Watson’s Report; Twin Lakes, Colorado, at 10,000 feet
elevation, 1873, Wolf (313); Santa F& N. Mex,, 1874, Rothrock (28), at
7,044 feet elevation; Cave Spring, Arizona, July, 1874, Rothrock (193);

Jastern Arizona, 1873, Loew (310).

Misurus Lureus, Linn, var. aLpiNvs, Gray (Watson, L c. p. 224).—
Twin Lakes, Colorado, 1873, Wolf (313 bis).

Mrnwuos Jaubsts) "o, (Grrays Man! jp. 528).2 Dertve.! Coloradhy
June, 1873, Wolf (312).

MnoLus FLoriBuNbUS, Dougl. (Watson, Z ¢. p. 224).—San Luis Valley,
Colorado, September, 1873, Wolf (311).

MimuLus piosvs, Watson (Bot. King, p. 224)—Nevada, Watson's
Report.

Hererstis cuamzdryoves, I B. K. (DC. Prod. 10, p 393).—Low,
decumbent, branching; leaves short-petioled, ovate, cuneate or rarely
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rounded at the base, dentate, commonly 6 to 9 lines long; pedicels solitary,
about equalling the leaves in length or a little longer, bractless; calyx in
fruit 3 to 5 lines long, the posterior segment ovate, the anterior ovate or
oblong, the corolla a little longer than the calyx, the upper lip emargi-
nate—In wet sand, Camp Lowell, Arizona, September, 1873, Rothrock
(709).

CoxoseA INTERMEDIA, Gray (Bound. Surv. p. 117).—Annual, b
spreading, 2 to 6 inches high, viscid-pub leaves subpi parted;
flowers very short-peduncled, purple, twice as large as those of C.multifida;
cells of the anthers subcontiguous; capsule 3 to 4 lines long, ovate-lanceo-
late, pointed, one-half longer than the somewhat unequal calyx.—Sanoita
Valley, Arizona, at 5,000 feet elevation, July, 1874, Rothrock (649).

GratioLs ViRGINiANA, Linn. (Gray’s Man. p. 330).—San Luis Valley,
Colorado, September, 1873, Wolf (323).

LiyosELLA AQUATICA, Linn. (Gray’s Man. p. 331).—The typical form.
Leaves with a spatulate-oblong blade—Tiwin Lakes and San Luis Valley,
Colorado, 1873, Wolf (972, 973, 986).

SynTHYRIS PLANTAGINEA, Benth. (DC. Prod. 10, p. 455).—Woolly-
pubescent, becoming smooth; radical leaves oblong, crenate, thick, coria-
ceous, 3 to 6 inches long, 2 to 3} broad, abruptly narrowed at base and
somewhat decurrent on the petiole; petioles 2 to 3 inches long, somewhat
pilose on the veins and ribs; scape 6 to 12 inches high, furnished with
numerous oblong, or orbicular, nearly sessile bracts; ﬂowern ina dense spike,
6 inches long in fruit; fruit scarcely ding the te, p
bracts.— Western New Mexico, at 6,500 feet elevation, 1873, Loew (317),
Clear Creek and South Park, Colorado, at 8-10,000 feet elevation, June,
1873, Wolf (316).

SYNTHYRIS ALPINA, Gray (Sillim. Journ. 2d ser. 34, p. 251) —Somewhat
woolly, becoming smooth; radical leaves elliptic or oval, sometimes obcor-
date, closely crenate, 1 to 2 inches long, on slender petioles; scape 2 to 6
inches high, leafy-bracted; spike short, dense, 9 to 12 lines long; sepals
lanceolate, villous on the outside toward the edge with long hairs as well
as the bracts; corolla 2-parted; lobes narrow, purplish-blue; stigma capitate;
stamens exserted. —South Park, Colorado, 1873, Wolf.
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Veronica AmericaNa, Schweinitz—South Park, Colorado, 1873,
Wolf (336); Santa Fé, N. Mex, at 7,044 feet elevation, June, 1874,
Rothrock (30).

VERosica ALpiNa, Linn—Mosquito Pass, Colorado, July, 1873,
Wolf (332).

VERONICA SERPYLLIFOLIA, Linn.—Colorado, 1873, Wolf (331, 333).

VERONICA PEREGRINA, Linn—Twin Lakes, Colorado, July, 1873,
Wolf (330).

VeRoNicA PEREGRINA, Linn, var. pirruss, Rothrock —Widely and
"diffusely branched; bracts entirely like the leaves—On alkaline flats, San
Luis Valley, Colorado, 1873, Wolf (335).

GerarpiA WricHTH, Gray (Bot. Bound. Survey, p. 118).—Stems
simple, from a perennial root, virgate, very scabrous, as well as the linear-
filiform, sharply mucronate leaves; peduncles as long as the flowers; calyx
truncate, with 5 short teeth; corolla yellow, broadly campanulate from a
very short tube, pubescent on the outside, very smooth within; filaments
short, only villose at the apex; anthers similar, naked, very obtuse, sagittate
at base; cells subulats ed; stigma clavate —Sanoita Valley, Arizona, at
5,500 foet elevation, August, 1874, Rothrock (643). The specimen agrees
in every respect with the original description, except that the stem is not
simple, but branched. Tt is probably like our Eastern . purpurea, which
has stems of both kinds. The flowers in the dried state have a yellowish
and not a purple tinge.

Castiren arems, Hook. & Arn. (Watson, Bot. King, p. 228).—Zuni,
N. Mex., at 6,500 feet elevation, July, 1874, Rothrock (161); Camp Bowie,
Arizona, at 5,300 feet elevation, August, 1874, Rothrock (475).

CastiLLEIA Mior, Gray (C. affnis, var. minor, Gray, Watson, . ¢. p.
228).—Nevada and Utah, 1871, 1872, Watson’s Report.

(CASTILLEIA LINARLEFOLIA, Benth. (Watson, L ¢. p. 228) —Twin Lakes,
Solorado, at 910,000 feet elevation, July, 1873, Wolf (288).

CastiLLeia PARVIFLORA, Bong. (Watson, L c. p. 229).—Nevada, 1871,
1872, Watson’s Report; Arizona, 1873, Loew (286).

CASTILLEIA INTEGRA, Gray (Watson, . ¢. p. 456).—San Franciseo
Mountains, Arizona, 1871, 1872, Watson’s Report; Western New Mexico, at
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6,500 feet elevation, July, 1874, Rothrock (128); Colorado, 1873, Wolf
(289, 290).

CastiLiena paiLipa, Kunth (Watson, L ¢. p. 229).—Utah, 1871, 1872,
Watson’s Report; South Park, Colorado, 1873, Wolf (285); Gray’s Peak
(287); Sanoita Valley, Arizona, at 6,500 feet elevation, August, 1874,
Rothrock (626).

OrTHOCARPUS LUTEUS, Nutt. (Watson, Z ¢. p. 231)—Twin Lakes, Colo-
rado, August, 1873, Wolf (319).

Orrrocarrus ToLmrr, Hook. & Arn. (Watson, L ¢. p. 230)—Utah,
1871, 1872, Watson's Report.

CorpyLantaus WrieHTH, Gray (Watson, L ¢. p. 459)—Mesa south
of Black River, Arizona, at 5,700 feet elevation, September, 1874,
Rothrock (795).

CORDYLANTHUS LAXIFLORUS, Gray (Watson, I ¢. p. 252).—*Point of
Mountain”, Arizona, September, 1874, Rothrock (721).

PepicuLaris Grasvanuica, Retz. (Watson, L c. p. 233).—South Park,
Colorado, 1873, Wolf (281).

B NULATA, Benth.—Pub, stems erect, simple, 6 to
12 inches high; leaves all linear-oblong, obtuse, doubly crenate, 9 to 15
lines long; spikes short, densely flowered; calyx cleft on the upper side,
minutely 2-3-toothed; galea hooded, subincurved, 2-toothed under the
apex—South Park, Colorado, 1873, Wolf (283, 851).

Peprcuarss Suokrica, Willd—Erect, simple, 8 to 12 inches high,
glabrous except the spike; lower leaves pinnately-parted, narrowly lanceo-
late in outline’; segments late, crenate, or te; upper
ones pinnatifid; spike short, densely hirsute-woolly; calyx 5-toothed, teeth
entire or the lateral denticulate; galea of the reddish-purple corolla arcuate,
scarcely hooded, shortly and broadly subrostrate, 2-toothed under the apex.
Var. with smoother spikes and no teeth on the tip of the galea.—South Park,
Colorado, 1873, Wolf (279); Mogollon Mesa, Arizona, 1873, Loew (280).

PepicuLarts Procera, Gray —Stem 13 to 3 feet high, stout, leafy,
bearing above a dense-flowered, softly pubescent spike 9 oo ls mchen long,
leaves glabrous, pinnately-parted; segments lanceolate, laciniat d,
lobes serrate or incised, radical ones 1 to 1} feet long; bracts elongated,
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linear from an ovate-lanceolate base, lower ones pectinate-pinnatifid,
exceeding the flowers; calyx about equally 5-cleft, lobes lanceolate, entire,
about half shorter than the tube; corolla 1 inch or more long, striate,
dirty-green; galea hooded at the apex, not beaked, truncate, 2-toothed,
scarcely equalling the 3-lobed lip—Mosquito Pass, Colorado, 1873, Wolf
(284); Willow Spring, Arizona, July, 1874, Rothrock (212); Mount
Graham, August (45 a).

Protcueans racesoss, Dougl. (Watson, L c. p. 234)—Twin Lakes,
Colorado, 1873, Wolf (320).

PepicuLaris Parryi, Gray.—Very smooth, except the ciliated bracts;
stem 6 to 12 inches high, more or less bracted; leaves linear-lanceolate,
pectinate-pinnatifid, petioled, cauline ones small, segments linear, acute,
about 3 lines long, cartilaginous-serrate; bracts small, trifid; flowers
numerous, short-pedicelled, in & narrow spike 1 to 2 inches long, dirty-
yellow ; calyx membranaceous, marked with 5 strie, at length subinflated;
teeth 5, short, lanceolate, very entire, lanuginose within; galea narrow,
apex incurved, gradually produced into a longish, emarginate beak, which
is sometimes decurved, much surpassing the lower lip; flaments very
smooth—South Park, Colorado, July, 1873, Wolf (282).

OROBANCHACE&.

ApnyLLox PAscicULATUM, Gray.—Colorado. ~Attached by its rootlets
to those of Artemisia frigida, Willd.

ApnyLLox MuLtIFLoRUN, Gray (4. erianthera, Engelm. Proc. Amer.
Acad. vii, p. 372).—Low, stem 1-3' high; lower flowers pedicellate; flowers
purplish, 8” long; calyx-lobes linear, acute, 6" long; anthers very woolly.—
Utah.

BIGNONIACE E.

Marrynia ProBosciDEA, Glox—San Francisco Mountains, Arizona.

Marynia, probably vioraces, Engelm—Too poor to determine—
Rock Creek Canon, Arizona (313).

CriLopsis* 8aL16NA, Don (C. linearis, DC. Prod. ix, 227, and of Bot.

*Cutorsin, Do Caly2 metibrasaceons ovale (s he but riegalarly Wiablak, oien opl
deeper on one side. Corolla fanbelform, ventricoss above, with an ample bed spreading
limb; the ronnded lobes erose and undalate. Stamens 4 and a sterile Glament; piprrogairnd
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Mex. Bound. p. 110).—Small tree, six inches in diameter at the base, 20 feet
high, with many slender branches; wood resembling willow ; leaves 36
long, 2-4" wide, slightly falcate, entire, and the older ones somewhat
sticky. The white or purple flowers 18” long in a terminal raceme; cap-
sules linear, 6-8' long.—Camp Goodwin, Arizona (344), where, from its
appearance and habitat, it is known as Desert Willow.

ACANTHACEZA.

CaropPHANES* DECUMBENS, Gray, Syn. Fl. 1, 325 (C. oblongifolia, Torr.
Bot. Mex. Bound. p. 123, not Don).—Procumbent or ascending; herba-
ceous, except at base; leaves and axillary clusters of flowers secund; stem
pubescent, upper surfaces of the leaves slightly so, under surfaces almost
smooth, margins and midribs (below) a little hispid; corolla light blue?,
funnel-shaped, tube 7-8” long, border 6” in diameter, lobes ovate, calyx-
lobes linear, setaceous, equal in length to the tube of the corolla, but shorter
than the lanceolate bracts; seeds four.—Sanoita Valley, Southern Arizona,
at 5,500 feet altitude (637)

RueLLiat TUBEROSA, Linm., var. occipentauis, Gray (Syn. FL 1, p.
325).—A pubescent herb, 3° high, branched; leaves oval, somewhat firm,
slightly hairy, tapering into a margined petiole; margins crenate or some-
what undulate; terminal panicle naked; flowers blue or purple, 1-2' long;
tube 6-8” long, suddenly expanded into a wide throat; lobes roundish ;
stamens and style included ; calyx-lobes linear, set cap-
sule somewhat hairy, lanceolate or club-shaped, 8-16- aceded: —C:enega,
Southern Arizona (560). Probably a good species.

naked and diverging. Capsule long and lincar, terete, resembling that of Calalpa, 2celled, with the at
length loose nartow partition contrary to the valves. Seeds oblong, thin, with the wing at each eod
dissected into woolly or finely bristly tuft. Cotyledons 2.Iobed."—Fl. Cal. 1, p. 557.

* CavornAes, Don.—Calyx doeply S-cleft; lobes sotaceo-acuminate. cwn.m» straight, nar-

1obes somewhat unequal. Stamens 4, perfect, slightly didynamous, inserted in pairs S5 Soatts o,
included; anthers fixed by the back, obloug, the cells nearly parallel, a little mucrovate at base
Stylo slondor, curved above, hispid ; ovules 2 in either cell. Capsale oblong-linear, contracted at, he
into a solid stipe, somewhat thickened above, 3-4-seoded. Seeds orbicular, flat, borne on acute
placental p Herbs, with woody bases, v , the leaves entire, opposite or often
i io a claster, rarel,
short cymose—Biers. & Hoo. 1 have kept thle genve apart from Fudlia sololy in deforence to

1RurLLIA, Livn.—Like Calophancs except that the cells of the capsale have each more than two
weds, and the antbers are pointlces below.
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SIPHONOGLOSSA® LONGIFLORA, Gray (Syn. FL 1, p 328} —Low, uniformly
pubescent; leaves opposite, on short petioles, thombic-ovate to lanceolate,
thickish, 618" long; petiole 2-4” long; flowers yellowish-white; tube very
slender, 812" long; stamens included ; filaments membranaceous, a little
longer than the anther; style very slender, much exceeding the flower,
evidently 2-lipped; capsule dark brown, ovgl; seeds with the margin dis
tinetly notched at the point of attachment—Specimen was a mere frag
ment. Cienega, Southern Arizona (573)

AxisacantHUst puMmiLus, Nees (Diejera puberula, Torr. in Bot. Mex.
Bound. p. 121; and Watson in 1874 Repon p 3).—*“The pubescent

branches disti leaves oblong-1 lanceolate, puberu-
lent, short-petioled; the short leafy spikes nxlllnry and terminal; the deeply
5ecleft calyx glandular-pub the lobes li bulate; tube of the

corolla narrow, many times longer than the calyx, inferior lip 3-parted, the
lobes lanceolate-linear. Corolla1§" long, purplish-red Capsule smooth, 67"
long, the upper half rhombic-ovate and semi the lower
to a narrow stipe and empty. Shrub 4-8° high"—Arizona. I have not
seen the specimen, and have quoted largely from Bot. Mex. Bound. 7 c.
DicLipTER} RESUPINATA, Juss —Stem erect, simple or much branched
from a woody base; leaves opposite, glabrous to slightly pubescent, lance-
olate to oblong, on a slender petiole, which is 3-6" long ; inflorescence in a
compound cymose umbel, with the common peduncle as long as or exceed-

(0610884, Erst.—Calyx 4-5-parted, the short seyments narrow. Corolla-tabe clongated,
narrowly cylindrical, alightly or not at all dilated abose: limb sprecding, 2lipped, the posterior lip
interior, entire o 2-cleft, the otber widely spreading, 3-<left. Stameos 2, affixed near the apex of the
tube ; antbers 2-celled, with oue cell bigher than the other; cells scmewhat sbarp pointed or spurred ;
staminodia none. Style filiform, the obtose apex with 2 ehort lobes; 2 ovolen in cther cell. Capsole
ablog, contactd ot theUase nte o lid ipe._Bowln 4,0 by sbortion fewer saborienlar, cupreeed
warginate,
pabecent, 1 Higre ey I the sxfe The leee brace st
Bivra. & HooK.

+ AnisacaxTius, Neea—Shrab, posterior lobes of the imibricated corolla interior in the bud. Oval
R ari =t o2 » v SRS O RIS Bl R SRS

the edgo; seeds flat; stamens two; auther cells two. eqoal ; radiments none.

4 Drcurrena, Juss—*Bracts a pair, valvately inelosing 1-3 flower-bnds. Corolla tobular,
Wlabiste; the uppe I inteio i thobod, t o concavs smarginats o sutir he lower spreading,
toothed or lobed. Stamens 2: anthers with 2 cells, one bigher thao the othor, both pointless. ~Capsale
sbort, flatteued coutrary to the partition, 4-seeded, th base seedless and stalk-like, the st1oug procs
that bear the seeds corving upwatd nd beconing book-like at debiscence. Seeds flat —Mowtly hm.-
‘with 6-angled stems, broadish and petioled leaves, and either scattered or clustered flowers: maialy tro
ical, o o thres spocies reaching the United States”—F1 Cal vol. 1, p. 550
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ing the special peduncle; bracts ovate-cordate, 2-5-flowered (some of
them aborting); flowers 8-10" long, light purple, lower lip 3-toothed, upper
lip ovate. Very variable in foliage and inflorescence.—Cienega, Southern
Arizona. Besides this form, T have another resembling it in all respects,
save that the inflorescence is more simple; two or three peduncles, 1-13
long, rising from the axils at a node, and each terminated by a singlo pair of
the usual ovate-cordate bracts. This di is constant in my specimen
(571), and might entitle it to a specific rank were it not for the variability
in just this respect in D. resupinata. ~Also from Cienega, Arizona.
TerrauRION* HI8PIDUN, Nees (7. nervosum, Nees, “var. hispidum foliis
to-oblongis obtusiusculis vel acutis (non acuminatis)”, Torr. Bot. Mex. Bound.
p- 125).—Bracts conspicuously ciliate, oblong; flower yellowish-white (with
the anthers visible through a lobe of the lower lip as a brown spot), 5-7"
long—In the Sanoita Valley, Arizona (686), near (probably) where the
specimens described in Bot. Mex. Bound.  c. were obtained.

VERBENACEZ.

. Lipeia WrignTn, Gray (Torr. in Bot. Mex. Bound. p. 126). (dloysia
scorodonoides, H. B. K. Nov. Gen. et Sp. 2, p. 260, is a different plant.)—Shrub,
2—4 feet high, much branched; leaves oval, 3-8" long, thickish, deeply crenate,
rugose above and white tomentose-pubescent below, abruptly tapering to a
short petiole ; hairy spikes 1-1} long, paniculate ; flowers white, 1-2” long,
tubular, with a spreading, subregular border; stamens subequal, short.
Calyx with long, spreading, white hairs. The mature fruit readily separates
into two nutlets.—Mount Turnbull (170 ¢, Loew), and elsewhere in Arizona.

Lippia Michx.—Herb or hat woody ; stem
creeping, rooting at the joints; peduncles long, slender; entire plant finely
pubescent ; leaves oblanceolate or cuneate, serrate toward the apex; whito

Nees.—H or less counate in pairs, incldiog sioglo
flowers with or without rudiments of others. Calyx short, 5-cleft; lobes linear, of co-
rolla slender, elindrical ; limb 2-lipped, the binder lip interior, obovate or obloug, erect, entire, con-
cave, the lower lip S-parted, with the obloog lobes flat, spreading, the middle ove outside. Stamens 3,
inserted in the throat and sub-equalliog the corolla ; anthers 2-celled, the cqual, pointiess, parallel cells
separated by a broadish connective; staminodia 0. Disk rather thick. Style filiform, the stigmatose
o 8p0% with & very shartlove: 2 vales o ather eul, Capeale avateobloog, perig o &
soli ‘base ; placenta during debiscence torn loose from the valves. Seeds 4, or fower by abortion,
Plano-compressed, sub-orbicular.—Pubescent herbs, often shrubby at base. Leaves entire. Flowers
rather small, pallid.—BrxTi. & Hook.
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flowers in a dense head on a peduncle much longer than the leaves; calyx
flattened, “2-cleft, 2-keeled; fruit corky and not readily separating into
the 2 nutlets.”—New Mexico, Loew.

Versexa mastats, L—Utah.

VERBENA BRACTEOSA, Michaux.—Utah.

Vensexa Avsieria, L—Arizona; New Mexico, at Santa Fé (12);
also in Rocky Caion, Arizona.

LABIATZ.
By Pror. T. C. PORTER.

MentaA viRiDiS, Linn.—Camp Bowie, Arizona, at 5,300 feet elevation,
August, 1874, Rothrock (491). Introduced ?

MenTHA CaNADENsIS, Linn—Utah, 1871, 1872, Watson's Report ; Zuni,
N. Mex, at 6,500 feet elevation, July, 1874, Rothrock (168); Sanoita
Valley, Arizona, at 4,350 feet elevation, September, 1874, Rothrock (687).—
Var. oLapraTa, Benth., Upper Arkansas, Colorado, 1873, Wolf (778).

Lycopus siNuatus, EIL—Utah, 1871, 1872, Watson’s Report. An
imperfect specimen of a Lycopus, collected in San Luis Valley, Colorado,
September, 1873, by Professor Wolf (782), appears to be L. lucidus, Turcz.,
var. Americanus, Gray (Proc. Am. Acad. 8, p. 286)

MoNARDELLA 0DORATISSIMA, Benth. (Watson, Bot. King, p. 235)—
Nevada and Utah, 1871, 1872, Watson’s Report.

Hepeoma myssoproLis, Gray (Proc. Am. Acad. 11, p. 96).—Nearly
glabrous; stems from a perennial branching caudex, slender, scarcely a foot
high; leaves crowded, nerved, the main ones linear-lanceolate, § to § of
an inch long and a line wide, the parallel veins running toward the apex,
the upper gradually reduced until shorter than the calyx, the lowest much
shorter and broader, with strong and more diverging nerves beneath;
whorls loosely 3- to 5-flowered; calyx narrow-tubular, slightly hairy, the
setaceous teeth incurved, the lower ones exceeding the upper; corolla 7 to
.8 lines long and twice the length of the calyx; upper lip 2-lobed —Mount
Graham, Arizona, at 9,000 feet elevation, August, 1874, Rothrock (418);
Arizona, 1873, Loew (780).—Prate XVIL Natural size. Fig. 1. Flower,
enlarged 5 diameters. Fig. 2. Longitudinal section through flower, 5
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diameters. Fig. 3. Calyx, 5 diameters. Fig. 4 Corolla opened longitudi-
nally, showing nutlets, style, and the two perfect and two rudimentary
stamens, 5 diameters.

Hepeowa DENTATA, Torr. (Bot. Bound. Survey, p. 130).—Annual;

much branched from the base ; branches erect, scarcely 1 foot high, slender,

b 1 1

g about 5 lines in length, acute, taper-
mg into a short petiole, with 3 to 4 acute teeth on each margin, the veins
underneath prominent and thicker at the extremity ; whorls usually 6-flow-
ered; teeth of the slightly gibbous calyx unequal, from a broad, subulate
base, those of the lower nearly twice as long as those of the upper lip;

; leaves obl

corolla almost twice as long as the calyx, the upper lip emarginate, the lower
8-lobed, the middle lobe notched—Camp Grant, Ariz., at 4,753 feet eleva-
tion, August, 1874, Rothrock (458), and in Sancita Valley, at 6,300 feet
elevation (628).

SaLvia raxceorata, Willd—Hoary pubescent; stems 3 to 15 inches
high, herbaceous, ascending, branched ; leaves lanceolate or oblong-linear,
1 to 2 inches long, rather obtuse or acuminate, narrowed at the base into a
long, slender petiole, sparsely and obtusely serrulate in the middle; bracts
subulate, a little longer than the short pedicels ; raceme simple, 2 to 4 inches
long; whorls about 2-flowered, all remote; calyx tubular, striate, puberu-
lent, enlarged in fruit, inflated at the base, teeth acute; corolla blue, a little
longer than the calyx, 4 lines long; style short-bearded.—Arizona, 1873,
Loew (786); Mount Graham, at %,250 feet elovation (407), Camp Apache,
at 5,000 feet elevation (813), and Camp Crittenden, at 5,000 feet elevation
(678), 1874, Rothrock.

AubiperTiae 1xcaxs, Benth. (Watson, Bot. King, p. 235).—Nevada,
1871, 1872, Watson’s Report.

MoNarDA FIsTUL08A, Linn —Willow Spring, Arizona, at 7,195 feet ele-
vation, July, 1874, Rothrock (159 a, 242).

Monarpa ciTRIODORA, Cervantes (M. aristata, Nutt.)—Canescent; a
foot high, with numerous spreading branches; leaves linear or oblong-
lanceolate, parrowed at the base, sharply and remotely serrate; floral ones
and outer bracts sessile, somewhat colored, tipped with a long, subulate
awn; whorls many-flowered, compact, remote; calyx striate, pubescent,
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bearded in the throat ; teeth nearly equal, long, subulate, pilose, penicillate
at the apex; tube of the corolla scarcely longer than the calyx-teeth—Fort
Wingate, N. Mex., 1873, Loew (781, 789); Arizona, at Camp Grant, eleva-
tion 4,753 feet, July (385); Sanoita Valley, August; Mount Graham, at
9,000 feet elevation, September, 1874, Rothrock (729).

LopranTivs UrTIc&FoLIUS, Benth. (Watson, Bot King, p. 236).—
Utah, 1871, 1872, Watson’s Report; Mount Graham, at 9,000 feet eleva-
tion, September, 1874, Rothrock (746).

Nepera Cararia, Linn.—Utah, 1871, 1872, Watson’s Report. Intro-
duced.

DracocEPHALUM PARVIFLORUM, Nutt. (Gray’s Man. p. 353).—Twin
Lakes, Colorado, 1873, Wolf (784).

Savazaria Mexicana, Torr. (Watson, L c. p. 237).—Nevada, 1871,
1872, Watson’s Report.

SCUTELLARIA ANTIRRHINOIDES, Benth. (S. resinosa of Watson, Bot.
King, p. 237, not Torr.).—Nevada, 1871, 1872, Watson’s Report

ScursLLARIA RESINOSA, Torr (DC, Prod. 12, p. 428)—Glandular-pubes-
cent; stems low, erect, much branched; leaves short-petioled, broadly
ovate, obtuse, very entire, rounded at base, floral ones similar; flowers
axillary, opposite, secund ; corolla villous, more than four times longer
than the ecalyx—Denver, Colo., June, 1873, Wolf (780). Leaves green
on both sides, prominently veined beneath, finely pubescent or glabrate,
the hairs tipped with minute resinous glands, the lowest shorter and
broader, more rounded at base, but never cordate, the upper 5 to 9 lines
long, varying from ovate to lance-ovate, more or less attenuate at base;
corolla blue, densely villous, erect or ascending, the tube often curved
below.

SCUTELLARIA GALERICULATA, Linn. (Gray’s Man. p. 357).—San Luis
Valley, Colorado, September, 1873, Wolf (779, 781); Willow Spring, Ari-
zoma, at 7,195 feet elevation, July, 1874, Rothrock (245).

BRrUNELLA VULGARIS, Linn.—Summit Spring, Arizona, at 8,000 feet ele-
vation, July, 1874, and Sanoita Valley, August, 1874, at 5,500 feet eleva-
tion, Rothrock (198, 650).

Stacuys cocorsra, Jacq. (DC. Prod. 12, p. 467).—Herbaceous, erect,
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softly pubescent, villous or hispid; leaves petioled, ovate-lanceolate, obtuse
or acute, crenate, cordate at base ; racemes elongated; whorls 6-flowered,
all distant; corolla pubescent, nearly thrice longer than the calyx, the
tube much exserted.—Camp Grant, Arizona, at 4,753 feet elevation, and
Camp Bowie, at 5,300 feet elevation, August, 1874, Rothrock (386, 461,
483). Stems 1 to 2 feet high; hairs clothing the leaves and stems soft and
short, or more rigid, especially on the angles of the stem, or almost wanting;
leaves deeply or shortly crenate, larger ones sometimes 2 or even 3 inches
long; whorls of flowers few, very distant or numerous in a short or long
raceme ; calyx sessile or pedicellate, with a tube 2 to 3 lines long, and short
or long teeth, which are either i erect, or
ety A e G P o e AN A e
than an inch in length.

Sracuvs aLpens, Gray (Proc. Am. Acad. 7, p. 387)—Tall, 8 to 5 feet
high and rather strict, soft-tomentose throughout, with white or whitish
wool, leafy ; leaves oblong or ovate and mostly cordate, obtuse, crenate,
2 to 3 inches long, the lower short-petioled, the upper nearly sessile; flowers
several or numerous in the capitate clusters, which mostly exceed the floral

leaves, and form an interrupted, at length elongated, virgate spike from 3 to
9 inches long; calyx turbi late, its teeth
pointed ; corolla white, with purple dots on the lower lip, glabrous, except
the villous beard on the back of the upper lip—Arizona, 1871, 1872, Wat-
son’s Report.

Stacrys Rorurocki, Gray (Proc. Am. Acad. 12, p. 82)—A span
high, branching from the base, covered with a coat of villous wool ; root
apparently perennial ; leaves all sessile, lanceolate, more or less obtuse,

and awn-

sub-entire, about 1 inch long, the upper floral ones not surpassing the flowers;
whorls usually 3-flowered, in a crowded spike ; calyx sessile. subcampanu-
late, teeth subovate, awnless; corolla 4 to 5 lines long, tube scarcely longer
than the calyx; upper lip villous on the outside.—Zuni Village, N. Mex., at
6,500 feet elevation, July, 1874, Rothrock (177).

Stacuys paLvsTRiS, Linn. (Gray’s Man. p. 358)—Trout Creek and
San Luis Valley, Colorado, 1873, Wolf (783, 785) ; Willow Spring, Arizona,
at 7,195 feet elevation, July, 1874, Rothrock (240).
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Lasios amprexicauss, Linn—Mosquito Pass, Colorado, July, 1873,
Wolf (777). Introduced.

TrichosTeMA ARizoxtcuy, Gray (Proc. Am. Acad. 8, p. 371).—Puber-
ulent ; much branched, from a perennial, woody caudex; branches mostly
simple, § to 13 feet high; leaves oval and ovate, short-petioled, floral leaves
small ; bracts minute; peduncles racemose, about 1 inch long, slender,
twice or thrice shorter than the 3- to 5-flowered cyme; calyx campanulate,
slightly unequal, but equally 5-cleft; lobes ovate-lanceolate, equalling the
tube of the corolla; lobes of the corolla spatulate-oblong, declined; fila-
‘ments not quite an inch long.—Sanoita Valley, Southern Arizona, at 6,500
feet elevation, August, 1874, Rothrock (621).

TerracLea* CouLterl, Gray (Sillim. Journ. 2d s. 16, p. 98).—Her-
baceous, from a suffruticose base, puberalent, branches erect ; leaves oppo-
site, petioled, ovate, subdentate, floral ones similar but smaller; whorls
loose, axillary; cymes peduncled, usually 3-flowered ; flowers short-pedi-
celled, white, becoming yellowish after anthesis.—Cienega, Ariz., August,
1874, Rothrock (558).

TeucrivM CaNADENSE, Linn.—Arizona, 1873, Loew.

PLANTAGINEZE.
Prantago P, Jacq., var. ox Gray.—Denver.
PuaNTAGO MAJOR, L—Cienega, Southern Arizona (555).
NYCTAGINEZE.

MiraBILIS MULTIFLORA, Gray.—Common throughout Arizona, New
Mexico, and open grounds of Southern and Central Colorado.

MirasiLis LoNGIFLORA, L—Cottonwood, Arizona, at 4,500 feet (359).

OXYBAPHUS NYCTAGINEUS, Sweet, var. LATIFoL1US, Gray.—Differing from
the type in having the involucre and younger branches hairy, the leaves

* Ternactes, Gray (Benth. & Hook. Gen. 2, p. 1220).—Calyx broadly , 10nerved,
deeply S-cleft; lobes nearly equal. Tube of the corolla exserted, slender, cylindrical; limb apreading,
Slett, lobes oboval-oblong, nearly equal. Stamens 4, didynamous, with the anterior pair longer,

‘much exerted ; led, cellsdistiuct, parallel. Disk equal, short. Ovary
shortly 4-lobed st the apex; style 2-cleft at the ape; lobes subulate, early equal. Natlets obovoid,
hard, reticulate-ragose, attached by s broad, kecled sreola, extended beyond the middle, leaving 1o
gyuophoro when detached. Seeds affized laterally.

15 BT
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broader, subcordate at base, and quite membranaceous —Mount Graham,
Arizona, at 9,250 feet altitude (423).

“0: Sweet, var. oOBL Gray—With
small flowers and leaves. Nevada."—WatsoN.

OXYBAPHUS HIRSUTUS, Sweet, var.—Leaves lanceolate-linear; stem
glabrous or nearly so.—Willow Spring, Arizona, at 7,195 feet (206).

O , Sweet—Colorado (810, 811, 814), and

Nevada and Arizona.

Oxvpapnus cocerneus, Torr.—Erect, glabrous; leaves 2-4' long, 1-3"
wide; inflorescence in a loose, terminal panicle; perianth 3-flowered, tinged
with purple, pubescent; calyx 6-8” long, pubescent externally; stamens
5, exserted; fruit with 5 corky Wings, somewhat roughened.

Avuionta 1vcarNaTa, L—(324), Ash Creek, Arizona. 156 g, collected
by Loew in Arizona, and having the marginal teeth on the fruit quite gland-
like, and comparing well with Palmer’s specimen in 1875 from St. George,
Utah, which I find Mr. Watson marks with a doubt. Besides this, I have 107
from Covero, New Mexico, in which the leaves are quite oval, obtuse, and
veiny beneath, and the marginal wings of the fruit developed into strong,
uncinate, glandular teeth, much larger than the central ones, which they
conceal. 'This may be a distinct species. My specimens are quite variable,
some having 4, 5, and even 6 stamens, either included or exserted. The
Expedition has it also from Nevada.

AsroN1a FraGrANS, Nutt.—Colorado (808, 812, 813), and New Mexico
(127), where, in the evening, it was the most fragrant of flowers.

AsroN1A TURBINATA, Torr.—Gila Valley, Arizona (340, 765).

Asronia viLLosa, Watson (American Naturalist, vii, p. 302).—“Covered
throughout with a more or less dense villous subglandular spreading
pubescence; stems weak and slender; leaves small, -1 inch long, oblong
or ovate, obtuse or acutish, attenuate into the slender petiole; heads 5-.0-
flowered ; involucral scales narrowly lanceolate, long-acuminate, 3-4 lines
long; flowers pink, the lobes obcordate, with a deep sinus; fruit with a
firm body, strongly reticulate-pitted, the 3-5 broad wings, consisting of a
simple lamina, usually truncate above. Nearest to A. UMBELLATA."—(Watson
in Wheeler's Preliminary Report, 1874, p. 15.) I have not seen the speci-
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men, and have therefore been obliged to quote the description entire.—
Prare XXIIL  Fig. 1. Branch, natural size. Fig. 2. Flower, laid open,
enlarged about 5 diameters. Fig. 3. Cross-section of fruit.

ABRONIA CYCLOPTERA, Gray.—Southern Colorado (809, 815) and deserts.
of New Mexico.

Borrraavia* Wrientr, Gray (Amer. Jour. Sci. 2, 15, 322).—Arizona.
Erect, branching, viscidly glandul pecially above; leaves
petioled (or sessile above), 1 1 in a loose,
panicle; bracts purplish, 3 to each ﬂower, fimbriate ciliate on the margin;
calyx border spreading, salver-shaped; stamens 2; fruit obovate, 4-angled
or ribbed, somewhat wrinkled, roughened between the angles, 1-2 long.—
Cienega, Arizona, at an altitude of 3,500 feet (570). (157 g, Loew,
Arizona)

Boermaavia EREcTA, L.—Erect, “ branching from the base, swollen at
the nodes,” glabrous or nearly so; leaves petioled lanceolate to oval, dark
glandular-dotted and slightly pubescent; panicle disposed in 3-5-flowered
clusters; stamens 2. The narrowly obeonical fruit evidently truncate, dis-
tinctly 5-angled, “flowers small, purple”—Cienega, Arizona (588), along
with the preceding.

BoeruaAvIA GrARAMI, Gray.—Erect (not climbing, but spreading over
lower herbs), woody at base, herbaceous above and glabrous and glaucous;
leaves 1-1} long, nearly as wide, margin somewhat undulate, cordate at base;
petioles 4-6" long; common peduncles axillary, much exceeding the leaves;
special peduncles about six, 2-4" long, umbellate; scales of involucre 1-2"
long, greenish, pruinose, perigonium black below, greenish and somewhat
short pubescent above; pistils and stamens exserted; stigma capitate; fruit
terete, glandular at the apex. Dr. Torrey, in Bot. Mex. Bound. p. 172,
thinks this may safely be assigned to B. scandens, L. So far as Choisy’s
description of it goes, DC. Prod. vol. 13, pars 2, p. 454, 1 can see no reason
why it should not, and have simply described it under this name, because
it has been so.identified by my friend Dr. Gray.—Head of the “Cienega”,
Southern Arizona (590).

Boernaavia sprcats, Choisy

* BommnaAvis, L—See Appendix to vol. v, Kings Report p. 475.

Erect, annual, somewhat pubescent;
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lower leaves ovate, often slightly cordate at base, upper ones hnceolate
undulate on margin; i 1l
nating the branches; stamens 3, exserted ; fruit 5-angled or wmged, club-
shaped ; flowering racemes short, but much elongated when in fruit (378
a, Arizona, Loew).

racemes few-fl d, termi-

PHYTOLACCEZ.

Rivisa* Lavs, Linn.—Herbaceous above, sub-shrubby below, branch-
ing from the base; stem striate and with the leaves puberulent; leaves
broadly ovate or ovate-cordate, on slender petioles half their length; flowers
purplish; ealyx-lobes ovate, as long as the four stamens; anthers oblong;
filaments thickish; style 1-2" long, somewhat curved; stigma capitate,
oblique, distinetly papillose.—In clefts of rocks, Southern Arizona (582).

POLYGONACEZ.
BY Pror. T. C. PORTER.

Ertoconus auatos, Torr. (Sitgreaves’s Rep. p. 168, t. 8)—Perennial ;
root stout and blackish ; stem erect, 1 to 3 feet high, arising from a short,
thick caudex, clothed with the remains of leaves, subflexuous, leafy;
branches alternate, orect, paniculate; radical leaves spatulate or oblanceo-
late, 2 to 4 inches long, 3 to 5 lines wide, hirsute; peduncles terminal, in
threes; flowers yellowish; involucre solitary, campanulate, 5-cloft; peri-
gonia glabrous, segments equal; achenia 4 lines long, winged nearly to the
base; wings broad, thin; seeds ovate, triangular—Colorado, 1873, Wolf
(806); Willow Spring, Arizona, at 7,195 feet elevation, 1874, Rothrock
(204).

Ertocoxum Jamesu, Benth—Stems 5 to 12 inches high, cwspitose,
from a branched, few-leaved, woody caudex ; radical leaves spatulate-ovate
or narrowly lanceolate, cauline in verticils of 3 to 5, spatulate or oblong,

* Rivixs, Plum—Flowers hermaphrodite, 3-bracted; calyx 4-parted, the equal lobe
gesllne, Coulh sone. Stamene 4, anbhypogynons, the 4 extarior altomate with the laizis o
the calyx. F, lifo to narrowly oblong. One-celled nvnry
simple, with a single amphitropous reprory by the base. The longish style sublateral; capitate
stigma papillose ; sub-globose berry at length dry. Seed vertical, sub-globose or ovoid, the testa crusta-
‘ceons; albumen central, mealy, surrounded by the ring-like embryo; radiclo descendivg; cotyledons
‘membranaceous, exterior one larger and embracing the inver; sub-shrabby [or, as in my species, rather
berbaccons, except at tho elightly woody base]. Moquin, in DC. Prod. vol. 13, pars 2, p. 10.
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subsessile, white-tomentose beneath; cyme dichotomous, leafy ; involucres
in the forks or sessile on the branches, many-flowered, loosely silky-villous
externally; segments obovate or spatulate; perigonia somewhat petal-like,
white or whitish, the 3 interior segments often becoming longer.—Upper
Arkansas River, Colorado, 1873, Wolf (25); Camp Bowie, Arizona, August,
1874, Rothrock (473).

EriocoNus FLAvOM, Nutt.—Perennial, canescent with a silky-woolly
or hoary pubescence; stems scapiform, 3 to 6 inches high, from a thick,
many-parted caudex; leaves spatulate or oblong-spatulate, becoming more
or less glabrate above, radical ones crowded on the caudex, those of the
involucre about equalling the 2 to 8 rays and of the same number; peri-
gonia golden-yellow, 3 lines long, silky-villous on the outside, funnel-form
at base, somewhat produced into a stipe; ovary hirsute at the apex.—South
Park, Colorado, 1873, Wolf (26).—Var. eLaTrus, Watson, Twin Lakes,
Colorado, August, 1873, Wolf (28); Arizona, 1873, Loew (153 a).

Ertoconu caserrosom, Nutt. (Watson, Bot. King, p. 298).—Utah,
and Halleck Station, Nevada, 1871, 1872, Watson’s Report.

Benth. (E. Benth.; Watson, L c.
p. 478).—Utah, 1871, 1872, Watson’s Report.

Ertocoxuy meracLrowes, Nutt. (Watson, I ¢. p. 209).—Utah, 1871,
1872, Watson’s Report.

Ertocoxoy vmpeLtatu, Torr. (Watson, L ¢. p. 300).—Utah and Ne-
vada, 1871, 1872, Watson’s Report; South Park, Colorado, 1873, Wolf (24).

Ertocoxum ovaLiForion, Nutt. (Watson, 1 c. p. 301).—Northern Ne-
vada, 1871, 1872, Watson’s Report.

ErrocoNuM PAUCIFLORUM, Pursh.—Low, cespitose; branches of the
caudex very short and crowded; leaves linear or subspatulate, revolute-
margined, attenuated into a peﬁo]e, at length nearly smooth ; scape 4 to 6
inches high, bearing a single head ; 5 to 10, turbinat
late, 5-toothed; calyx white, glabrous, lobes oval; filaments pubem‘em
below.—Torr. & Gray, Rev. Eriog. Proc. Am. Acad. 8, p. 166 —Sulphur
Springs, South Park, Colorado, August, 1873, Rothrock (27).

Ertocoxus Eratus, Dougl. (Watson, L ¢. p. 302)—Nevada, 1871,
1872, Watson’s Report (260).
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E A atuM, Benth, var. , Gray (Watson, 1.
¢. p. 302).—Nevada, 1871, 1872, Watson’s Report.

Er106oNTM corvMBosun, Benth. (Watson, Z. ¢. p. 303).—Arizona, 1871,
1872, Watson’s Report.

Ertoconum MicroTHECUM, Nutt. (Watson, L c. p. 303).—Utah, 1871,
1872, Watson’s Report; also var. errusuy, T. & G-, Arizona, and a form
between var. coNFERTIFLORUM, T. & G, and var Fesprerianvy, Benth., but
with larger flowers than usual. Var. serusty, T. & G, Upper Arkansas,
Colorado, September, 1873, Wolf (22).

ErtocoNtM BREVICAULE, Nutt. (Watson, I c¢. p. 304)—Utah, 1871,
1872, Watson’s Report.

Ertogonum racemosuM, Nutt. (Watson, L ¢. p. 304).—Nevada and
Utah, 1871, 1872, Watson’s Report.

Ertogonuyt Wrigntn, Torr. (Watson, I ¢. p. 305).—Sanoita Valley,
Arizona, at 5,850 feet clevation, August, 1874, Rothrock (593), and Camp
Grant, September (726).

ErioGoNUM GRaCILE, Benth., var. EFFusoy, T. & G. (Watson, I c. p.
305).—Nevada, 1871, 1872, Watson’s Report.

Erioconvs Hersannt, Dur. & Hilg. (Watson, . c. p. 306).—Nevada,
1871, 1872, Watson’s Report.

Ertoconum perLexvy, Torr. (Watson, I ¢. p. 306).—Arizona, 1871,
1872, Watson’s Report.

Ertocozum cernvvy, Nutt. (Watson, I ¢. p. 308).—Twin Lakes, Colo-
rado, July, 1873, Wolf (23). Var. texve, T. & G-, Nevada, 1871, 1872,
‘Watson’s Report.

Ertogoxts tricHopopuy, Torr. (Watson, L. ¢. p. 309).—Ash Creck,
Arizona, at 3,080 feet elevation, July, 1874, Rothrock (332).

Ertocoxvy 1xeratum, Torr. (Watson, L ¢. p. 309).—Nevada and Ari-
zona, 1871, 1872, Watson’s Report.

EriocoNus Apertianus, Torr. (in Emory’s Reconn. p. 151; Torr. &
Gray, Proc. Am. Acad. 8, p. 189).—Villous or loosely and softly pubescent,
paniculately branched, 1 to 13 feet high; branches erect, often leafy almost
to the apex; lower leaves ovate or subcordate, pormlod often undulate,

those of the branches I: late or linear, subsessil i more or
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less peduncled, many-flowered, deeply 5- to 8-cleft, lobes foliaceous; calyx
petaloid, glabrous, rose-colored, outer segments rounded, deeply cordate,
becoming nearly 2 lines long, the inner linear-oblong, retuse—Cottonwood,
Arizona, at 4,750 feet elevation, July, 1874, Rothrock (355).

ERIOGONUM PHA Torr. (in Sitg Rep. p. 167, t. 115
Torr. & Gray, L c. p. 189).—Pubescent, very slender, effusely panicled, 1
foot high; internodes elongated; cauline leaves narrow-linear, sometimes
revolute on the margins, hoary-tomentose beneath, becoming glabrous
above, about 1 inch long; pedicels capillary, smooth, 1 to 2 inches long;
involucres 5- to 8-cleft, 8- to 12-flowered, bracteoles filiform, villous; calyx
petaloid, glabrous, white or rose-colored, outer segments broadly ovate,
concave, in fruit bi-gibbous at base, the inner longer, oblong-linear, retuse;
anthers dark.—Auizona, 1873, Loew (154 a). Var.—Taller, 12 to 18 inches
high, softly villous-pubescent throughout; branches much stouter and erect;
lower leaves ovate-lanceolate; heads and flowers larger.—Sanoita Valley,
at 5,850 feet elevation, September, 1874, Rothrock (664).

CHORIZANTHE RiGIDA, Torr. (Watson, I. ¢. p. 312).—Nevada or Arizona,
1871, 1872, Watson's Report.

Oxyr1A viGYNA, Campd. (Gray’s Man. p. 419).—South Park, Colorado,
July, 1873, Wolf (42).

Romex occienraLss, Watson, Proc. Am. Acad. 12, p. 253 (R. longi-
Jolius, DC., Watson, L ¢. 314)—Twin Lakes and San Luis Valley, Colorado,
1873, Wolf (29, 33).

Rumex savicrrorivs, Weinm. (Gray’s Man. p. 420).—San Luis Valley,
Colorado, 1873, Wolf (31). Var. with lance-ovate leaves and inner valves
of the calyx larger and broad-cordate, Cienega, Arizona, August, 1874,
Rothrock (564).

PorycoNum AVICULARE, Linn.—Utah, 1871, 1872, Watson'’s Report;
Twin Lakes, Colorado, 1873, Wolf (34, 35).

PoLveonum ErecTUM, Linn.—Utah, 1871, 1872, Watson’s Report; San
Luis Valley, Colorado, 1873, Wolf (41).

Poryconum TENUE, Michx., var. LatiFoLiuy, Engelm.—Mount Graham,
Arizona, at 9,000 feet elevation, 1874, Rothrock (758); Upper Arkansas,
Colorado, 1873, Wolf (39).
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PoLycoNuM 1MBRICATUM, Nutt. (Watson, in Am. Naturalist, 7, p. 665).—
Low, 1 to & inches high, slender, often diffusely branched, smooth; spikes
short, dense; bracts loosely imbricated, linear or oblong, 2 to 4 lines long,
with sometimes a narrow scarious margin, acute; sepals colored; stamens
3 or 5; styles one-third as long as the ovary; achenium glabrous—South
Park, Colorado, July, 1873, Wolf (36).

Povvonus avpripios, Linn—Utah, 1871, 1872, Watson's Report;
Colorado, 1873, Wolf (38).

P L., var. M Meisn. in DC. Prod.
14, p. 116 —Camp Crittenden, Arizona, at 5,000 feet elevation, Septem-
ber, 1874, Rothrock (670). As in some of our Eastern specimens, the
peduncles are glandular-scabrous.

Porvconum Persicaris, Linn—Utah, 1871, 1872, Watson’s Report.

. Introduced.

Porvaonum Novosu, Pers. (Meisner in DC. Prod. 14, p. 118) —Stem
with the nodes much enlarged, 2 to 6 feet high; ochrez loose, bewmmg
glabrate, minutely ciliolate; 1 blong or lanceolate, glandul
beneath, the lowest short-oval or ovate, the highest linear, the middle ones
6 to 8 inches long and 1 to 2 wide, tapering into a long acumination; spikes
racemose, linear, attenuated upward, loose, nodding, on glabrous peduncles;
bractlets ovate, acute, naked, longer than the pedicels; calyx flesh-colored
or white, without glandular dots, slnghﬂy nerved, mcludmg the 6 stamens
and 2-parted style; ach rarely  tri San Lauis
Valley, Colorado, September, 1873, Wolf (40); Zuni Village, New
Mexico, at 6,500 feet elevation, July, 1874, Rothrock (160); Camp
Lowell, Southern Arizona, Ang\lst, 1874, Rothrock (702).

H . —Sanoita Valley, Arizona, at 4,500 feet
elevntmn, September, 1874, Rothmck (688). Introduced?

Pouveosus viviparo, Linn—South Park, Colorado, July, 1873,
Wolf (43).

Porygoxuy Bistorta, Linn.—South Park, Colorado, July, 1873, Wolf
(44). Var. opLoxarFoLIvy, Meisner, Willow Spring, Arizona, at 7,202 feet
elevation, July, 1874, Rothrock (228).
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AMARANTACEZ.

GossYPIANTHUS*  RIGIDIFLORUS, Hook.—Stem prostrate, diffusely
branched; cauline leaves secund, 2-4" long, 1-2” wide, acute, tapering
to a rather broad base; flowers in axillary clusters; sepals membranous;
filaments a little longer than the oblong anthers; stigma 2-lobed —Camp
Bowie, Arizona, on limestone soil (507). Whole head of flowers densely
covered with long cottony hairs, which, under a low-powered objective, are
found to be transparent, jointed, and slightly swollen at the proximal side
of the joint on account of the granular matter which accumulates there.

Av Torr.—Arizona (557). an
excessively variable plant, so far as my imperfect specimens enable me to
decide.

NitropuiLa occiExTaLss, Watson (Banalia, Moq.)—Nevada.

GomprReNA NiTiDA—Ereet, 6-14' high, branching from the axils;
branches sometimes nearly as long as the main stem; stem and branches
somewhat silky-hairy; leaves oblong-spatulate, 1-3' long, 4-8" wide,
obtuse, mucronulate, cinereous, somewhat silky (younger ones densely so,
and under an inch objective the hairs are seen to be beautifully jointed) ;
heads sessile or nearly so, pearly-white (no trace of red), subtended by
two (or more) large leaves; bracts membranous, usually somewhat lacerate-
toothed or crested on the back, broadly lanceolate, tapering into a very
acute point; sepals very acute, membranous, abundantly hairy below and
outside, somewhat shorter than the bracts; stamineal tube united to the top,
middle lobe of the filament nearly obsolete, anthers oblong; style three-
fourths as long as the tube.—Chiricahua Mountains, in Southern Arizona,
on rocky knolls (520). The hair on the back of the sepals is (under a
moderate power) seen to be quite long comparatively, and with the peculiar

* GossyriaxTius, Hook.—Flowers hermaphrodite [2-3-bracted]. Calyx of 5 erect, subequal,
very villose sopals. Stamens 5, froe. Filamenta subulate. Autbers ubilocolar, ovate. Single-cellcd
ovary Style very short, roundish. St te, 2-3-lobed. utriclo
ovate, valveless, included in tho calyx. ' Seed verti sub-reviform ;

Embryo coiled around the central, farinaceons .u.nmen, radicle ascending—North American pereunial
herbs, with procumbent, Sexnose, woolly stema. Radical leaves petioled or sub-sessle, obovate or cloo-
cirry - e repdes

less
silky-woolly. Flowers axillary, densely aggregated, covered with copious flexuose wool, the deciduous,
delicate bracts keeled and concave.—Moquin, DC. Prod. 13, pars 2, p. 357.
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twist of the cotton fibre, though, of course, too scant and short to be utilized.
I am indebted to Mr. Watson for the following statement :

“Tt is the same as 1751 Wright, 946 and 1013 Thurber, 191 Wislize-
nus; also collected by Coulter and Berlandier. It is G. globosa, var.
albifiora, Mog. in Bot. Mex. Bound. It is (without critical comparison),
however, very much nearer G. decumbens, but has acuter bracts.”

1 am led to regard it as distinet from globosa, var. albiflora (which is
“ G, eriopoda, Gillies in Herb. Hook ”), and certainly it is not G- decumbens, as
in the latter only the interior sepals are silky, and the outer ones are
obtuse, whereas in my specimens all are silky and acute.

Fravricaia* Frormana, Mog.—Cinereous-tomentose or woolly, erect,
1-3° high. Stem leafy below, nearly naked above; radical leaves lanceo-
late, obtuse, on rather long petioles; inflorescence in racemose spikes 612"
Tong, and covered with a fulvous wool ; bracts dark, shorter than the calyx,
which is woolly when young and hardens with age, becoming flattened,
cristate and tuberculate at the base—Camp Bowie, Arizona (488).

Awarantus FIMBRIATA, Benth. (Sarratia Berlandieri, var. fimbriata,
Torr. in Bot Mex. Bound. p 179. Amblogyne fimbriata, Gray, Proc. Amer.
Acad. v, p. 168).—*Stem and branches virgate ; leaves linear-lanceolate,
the globose glomerules sessile in the axils of the leaves, and in nearly leaf-
less spikes above, approximate or crowded, the pointless bracts shorter than
the calyx; sepals of the male flowers obtuse, of the female connate, sub-
equal, narrowed at the base, flabelliform-cuneate, at the apex dentate-
fimbriate, widely spreading in fruit. Utricle circumeissile”—Nevada and
Arizona.

Amaranrus Torrevi, Benth. (Sarratia Berlandieri, cum var. emarginata,
Tore. 1. ¢ Amblogyne Torreyi, Gray, Proc. Amer. Acad. v, p 169)— Dic-
cious, leaves bl or obl 1
spiked and axillary; bracts and sepals of the male flowers cuspidate-
acuminate. Sepals of the female flowers united below, equal, obovate-

* Freswicnia, Manch.— Flowers perfect, 3 bracted. ular, S-cleft, indarated aud spioy-
crested in frait. Stamens 5, united into » long tube. St ments entire, anthers sesaile i
capitato or many-cleft. Utricle indehiscont, L-seeded, incladed in 1
csodiog. Weolly o bairy amanale, My apesinens stpeu o base o benia o perennia

oot.]
posite. Bpikes opposite, and terminating the naked peduncle-like summit of the stom.”—
Chapiman's Foruof the Southera United Sten . 3
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spatalate, the single nerve simple or slightly pinnately branched, apex
round, entire, retuse or emarginate. Utricle circumcissile.”—San Francisco
Mountains, Arizona. Not baving access to specimens, I have quoted
the description of this and the preceding species mainly from Gray, L c.

AmaranTUS (AMBLOGYNE) Paert, Watson (Proc. Amer. Acad. xii, p.
274)—Diccious, erect, branching, smooth or nearly so; leaves oblong-
ovate or rhombic-ovate, somewhat shorter than the slender petioles, entire
or undulate, the upper ones sometimes linear-lanceolate; flowers in axillary
clusters or elongated leafy spikes; male flowers with sepals one-nerved,
acute, nearly equal, slightly exceeding the stamens; anthers introrse, fixed
in a versatile way to the short filament; cells somewhat diverging below;
bracts membranaceous, oval, and with a long awn-like tip, exceeding the
calyx; female flowers with sepals distinct or nearly so, membranaceous,
unequal—i. ¢., two larger and conspicuously tipped with an awn-like point,
the others oblong, obtuse, retuse, entire, or somewhat dentate-fimbriate ;
stigmas 2 or 3; bracts much longer than the flowers, terminating in a stout,
somewhat recurved, awn.—Camp Grant, Arizona (379).

Asazantos Wriortn, Watson (Proc. Amer. Acad. xii, p. 275)—
Smooth or nearly so, erect, simple or branching; leaves lanceolate to
oblong, obtuse, 4-8” long, equalling the petioles; leafy spikes compound,
short branchlets (of spike) zigzag, very slightly margined; sepals of fertile
flower equal, obtuse, thickened, and somewhat gibbous at base, a little
exceeding the utricle; stigmas 3; seeds black or brown, orbicular; subu-
late bracts rigid—Valley of the Upper Arkansas, Colorado (275).

AmaganTUs RETROFLEXUS, L—Twin Lakes, Colorado (274).

AMARANTUS ALBUS, L—Arizona and Utah.

CHENOPODIEZ.

Sarcopatus VERMICULATUS, Torr.—* Chico,” Utah; San Luis Valley,
Colorado, common (265, 266). New Mexico (87, and by Loew 265). Male
flowers, Utah.

Sumpa prerusa, Watson (Sueda maritima, Watson, in King's Report
5, 294).—Growing 4 feet high, abundantly, on the banks of the Gila River
in Arizona (773); also from Nevada and Utah
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Suzpa pEPRESSA, Watson.—Salt-works in South Park, Colorado (267) ;
and also the var. ErEcta, Watson, 1-2° high, branches short and leaves
narrow (276), South Park.

TeLoxys* cornuTA, Torr—Erect, low herb, simple or branched; leaves
(with petiole) 6-18” long, lanceolate, sinuate-pinnatifid, the usually per-
fect flowers 3~1” in diameter; calyx resinous-dotted and the lobes keel-
crested.—Mount Graham, Arizona, at 9,000 feet elevation (737).

Kocmia AmericaNs, Watson (Proc. Amer. Acad. ix, p. 93).—
Nevada.

Crevopopiuy  Fremontn, Watson—Twin Lakes, Colorado (253);
Mount Graham, Arizona, at 9,000 feet elevation (747); Utah.

Crenopopiud ALBUM, L—Colorado, Arizona, New Mexico, and Utah.

Creoroprost oLibuy, Watson (Chenopodium album, in King's Report
v, p. 287 in part)—Differs from C. album in the smaller leaves, the more
loosely panicled, close clusters of flowers, and in the large seed being
closely adherent to the calyx—Twin Lakes, Colorado (258).

CHENOPODIUM AMBROSIOIDES, L., var. ANTHELMINTICUM, Gray.—Old
Camp Goodwin, Arizona, at 3,000 feet elevation (343).

CrenopopIvM LEPTOPRYLLUM, Nutt. (Chenopodium album, var. leptophyl-
tum, in King’s Report, v, 287).—Valley of the Arkansas, Colorado (264).

Brrrumt rusrum, Reich., var. numiLe, Moquin (Blitum polymorphum,
var. humile, in King's Report, vol. v, p. 288).—Hot Springs of San Luis
Valley, Colorado (water about 80° Fahr.) (272).

Buituy caprratoy, L—Colorado (269, 271).

Buron craveoy, Koch (Chenopodium glaucum, L, Gray’s Man.)—
Colorado (260, 261, 254).

MonoLeris cexopopioines, Mog—Twin Lakes, Colorado (256).

*Txuoxs, Mogain.— Flowers perfect or sometimes pistillate. Calyx 5- (rarely 4.) parted, the
Tobes moro or lesa prominently carivate and subcrested. Stamen 1 (5, Mogain) or waoting. Ovary
ovate: styles 3 free or united at base. Frait partially covered by the loosely appressed calyx ;

‘minute solitary flowers very shortly pedicelled,
nearly paked branches; termival fowers al
spinoloso

Acad.

ive a0d deciduous, leaving the ultimate branchlots
ves thin, alternate.”—WATs0N, Revision of North American Chenopodiaces, Proc. Amer.

. 90.
Bureea it tom CHENOPODIUM in baving the seed vertical and the calyx destitate of appen-
Qugen.
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ATRIPLEX® PATULA, L., var. masTaTa, Gray, Colorado (262, and 259
in part); var. LirToraLIs, Gray, Colorado (259 in part).

Arriprex exeass, Watson (Proc. Amer. Acad. ix, p. 116).—Annual,
erect, much branched ; leaves almost sessile, thin, ovate-triangular, or sub-
hastate at base, lower ones opposite; fruiting bracts nearly sessile, broadly
cuneate or roundish, distinctly reticulate or muriculate and pale below,
herbaceous and irregularly toothed along the free, herbaceous margins,
united to above the middle; the interrupted staminate spikes slender and
naked above—A common straggling species growing abundantly on the
alkaline flats of the San Luis Valley, Colorado (278).

ArripLex Wourn, Watson, Z ¢. p. 112.—Annual, low, scurfy-pubes-
cent, branching, reddish; leaves linear, entire, thickish, margins slightly
revolute; “androgynous axillary clusters of flowers very small ”; fruiting
bracts " long and as broad, united to the top; upper lateral teeth thick,
slightly truncate, middle one smaller and somewhat acute; styles short.—San
Luis Valley, Colorado (277)—Prate XXIV. Natural size. Fig. 1. Stami-
nate flower, about 12-15 diameters. 2. Pistillate flower, about 10 diameters.
3. Pistil, about 10 diameters. 4. Section through figure 2. Figs. 5, mature
fruit; 6, vertical section of same; 7, annular embryo; all enlarged about 10
diameters.

ArrieLex converTIFOLIA, Watson (Obione confertiflia, in King's Re-
port, v, 289).—Nevada and Utah.

ATRIPLEX ‘Watson (Obione a, Torr. in King’s
Report, v, p. 200).—Nevada.

ATRIPLEX CANESCENS, James (Obione canescens, Mog.)—This is the
982 in vol. v, King's Report, p. 289, but not 981 of same place. It differs
from the latter, which is A. Nuttallii, Watson, in having the indurated,
fruiting bracts united to the apex, contracted above to a narrow orifice and
pedicelled, and not muriculate; the fruiting bracts of A. Nuttallii, Watson,
being united to above the middle, the orifice hardly contracted, and the
sides usually muriculate-toothed, and fruit mostly sessile. See Watson,
Revis.! Chenopod 1. ¢. p.120.—Colorado (268). Speclmens from New Mexico,

+ ATRieLEX—* Beacts comproteed, more o los aaite ¢ feta doatle—Warsox, Bavison of X.
Am. Chenopod. L ¢
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too young, and in doubt placed here (126, 112), were much frequented by
a large black insect an inch or more long. Attached to these were some
flies engaged in sucking the juices of the larger insect.* We found many
of the flies still active and adhering to their defunct victims.—Southern
Arizona (555, 556); Nevada.

Evrotia 1aNATA, Mog—Common throughout the West, where it goes
among the herdsmen under the name of White Sage and Winter-fat,—a
really valuable forage eagerly eaten by stock.

(CorispERMUM HYSSOPIFOLIDN, L.—Colorado (37, 866, 872)

8 o Watson (. is, Watson
in King's Report, v, 203).—Nevada, Arizona, and Utah.
PARONYCHIEZ.

PaRoxycHIA PULVINATA, Gray.—South Park, Colorado, at 12-13,000
feet elevation (46).
ELEAGNEZE.
SneprErDIA Canapexsis, Nutt.—Colorado (58, 59).
ELzaenus arGeNTEA, Pursh.—Colorado (60).
URTICEZ.

Cexms ®emicvrata, Torr. (Ann. N. Y. Lye. 2, 247, and Nutt. Sylva,
1, 133, t. 89).—Leaves somewhat acute, obliquely cordate-ovate, and the
riearly entire margins somewhat revolute ; veins strongly reticulated on the

lower surface and deeply impressed on the upper, papill brous above,
less rough below ; fruiting pedicels longer than the petioles; the pisiform
berry glaucous, with a hat reticulate-rugose nucleus—Nevada. Not

having seen a specimen, I have drawn this description largely from
Planchon, in DC. Prod. 17, p. 178.

Number 367, from Camp Grant, Arizona, Mr. Watson regards as a new
species, for which he has indicated the name of C. curtipes. 1 do not foel
like attempting a deseription from the material at hand. It is a tree 20
feet high, with a diameter of 18 inches, and has a smoothish, white bark.

Usrica Gracuss, Ait, San Luis Valley, Colorado (71), and U. oxciuss,

*Since this observation was made in 1874 the relations existing between insccts and floweriog
plaats be more genorally acknowledged, because more fully understood. T now saspect
that the case given above bas & deeper history than appears on the surface




CATALOGUE. 239

Ait,, var. occenTaLts, Watson (U. dioica, L., var. occidentalis, Watson, vol.
v, King's Report, p. 321), Utah.

Ugrica prorca, L.—Western New Mexico, Loew.

Urrica Brewerr, Watson (Proc. Amer. Acad. x, p. 348).—Perennial,
erect, rather slender, spinulose; leaves quite thin, very coarsely and some-
what irregularly toothed, 3-5' long, 1-1}’ wide, cuneate, rounded, or sub-
cordate at base; petioles slender, 13-3' long; flowering panicles loose,
about as long as the petioles; ovate achenium }’ long, included in the
obovate, hispid perianth. Very variable.—Southern Colorado (71).—Prate
XXV. Natural size. Fig. 1. Staminate flower. Fig. 2. Pistillate flower.
Fig. 3. Achenium, enclosed by the large inner sepals. Fig. 4. Calyx
opened, showing mature achenium. ~ All enlarged about 10 diameters.

Humurus Lupurus, L—Utah and Colorado (53).

BETULACEZ.

Berua ocometaLss, Hook—Northern Nevada, Utah, and Colo-
rado (841).

Berura craxpuLosa, Michx—Colorado (838, 839).

Auxus 1xcana, Willd, var. cravcs, Ait—Arizona, Utah, and Colo-
rado (840).

Avuxus osLoNorFoLis, Torr. (in Bot. Mex. Bound. p. 204).—“ Branches
smooth and shining; leaves oblong-lanceolate, acute at each end, some-
what doubly serrate, smooth above and minutely pubescent beneath, with
surfaces green; nutlets wingless. Treo 30° high. Leaves 2§-3}' long
and 1-1}' wide, unequally serrate, glandular at the tip. Petiolo
about one-third as long as the lamina. ~Catkins somewhat paniculate, ovate.
Nutlets orbicular-obovate, without any trace of a wing” I have not seen
the plant, and hence have quoted the above from Bot. Mex. Bound. 7. c—
Arizona.

PLATANEZ.

Pratanvs racemoss, Nutt.—Leaves broadly cordate, deeply 5-cleft,
divisions sharp pointed, lanceolate; the lower smaller, sometimes only
3-cleft from suppression of the lowest lobes. ~Upper surface at first covered

. with branching, yellow hairs; under surface always whitish woolly ; fertile
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heads in long, drooping racemes, 3-5. Styles long; “stigmas at first of
a deep and bright brown.”—Arizona.

SALICACEZ.

SALIX* AMYGDALOIDES, Anders. (Sal. Bor.-Amer.) (8. nigra, Marsh, var.
amygdaloidés, Anders. DC. Prod. 16, 2, 201.)—Leaves broadly lanceolate,
3-6' long, §-13' wide, with a long tapering point, glaucous beneath, closely
serate,petioles long and slender, stlpules ‘minute and very early deciduous:
aments leafy led, el lindrical, pendul the fertile when
in fruit lax, 3—4’ long, §' thick; scales in the male ament ovate, villous with
crisp hairs, in the female narrower, somewhat smooth, fugacious: capsules
glob 1, glabrous, long-pedicelled; style very short or obsolete,
stigmas notched. Denver, Colorado (823). From Utah to Missouri; fre-
quent along the Platte ; northward to Red River and eastward to the shores
of Lake Erie. In aspect very unlike S. nigra, and in fact more frequently
mistaken for S. lucida. The broad leaves, being supported by long and
slender petioles, are moved by the slightest breeze, displaying in rapid,
fluttering succession their conspicuous white under surfaces, thus producing
an effect in striking contrast with the changeless, soft light reflected from
masses of the foliage of 5. nigra when swayed gently by the wind.

SaLix LoNerroLis, Muhl—Santa F¢, N. Mex, Denver, Colo,, June
(822).

SALIX RosTRATA, Richards. (S livida, Wahl, var. occidentalis, Gray.
S. vagans, var. rostrata, Anders.)—South Park (821); Georgetown (number
826 in part); Arizona.

Sauix Novze Aneriz, Anders, var. PSEUDO-CORDATA, Anders. (Sal.
Monogr. 161, and DC. Prod. 16, 2, 253).—Leaves oblong-lanceolate, acute
or i the earliest obovate-oblong and hat obtuse, closely
and slightly serrulate or crenate, bright green and glabrous on both sides,
reticulate-veined, the young drying black, stipules on vigorous shoots large,
semicordate, on twigs and flowering branches small or none; aments short,
oblong-cylindrical, about 1’ long, densely flowered, at first wrapped in the

* For the elaboration of this Soune Lam [sdebted to M. M. . Bl wha, more han any otber
American, is placing our basie.
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leaves of the short peduncle; scales obovate, black, villous with white hairs;
capsules conic-rostrate, glabrous; pedicels about twice the length of the
nectary; style medium-sized, pale, stigmas entire, erect. South Park,
Colorado (825) ; also Gieorgetown (826 in part). Differs from S. cordata in
the more compact aments, subsessile capsules, and leaves green on both
sides and slightly t t glandul a common
willow in the Rocky Mountains of Colorado, }:nvmg been collected there
by Hall, Greene, Porter, Patterson, Brandegee, and others. Under the
inappropriate name of . Nove Anglie (for British American), Professor
Andersson has arranged a series of forms, intermediate, as it were, between
our 8. cordata and S. Myrsinites of Northern and Arctic Lurope and Asia,
probably including several good species, which, with better material, may
hereafter be separated.

Sanix pesertoruM, Richardson (DC. Prod. 16, 2, 281; Porter, F1 Col.
128).—Leaves narrowly oblong, rigid, more or less whitish-tomentose

beneath; aments very short, subglobose, densely flowered; scales pale
rose-color, densely white villous; capsules ovate-conical, white-woolly,
sessile; style 2-parted, brown. A low, scraggy, much branched shrub,
rising to the height of two or three feet, or even more, when it descends
into the valleys.—South Park, Colorado, June (819, 829). To this species
should be referred Hall & Harbour’s No. 523 (very similar to Drummond’s
No. 657) and most of the so-called S. glauca of the Colorado Mountains.
Sauix Worrm, Bebb, sp. nov.—Leaves oblanceolate, or the lower
narrowly oblong, acute, entire, silky when young, with a tendency to
blacken in drying, at length smooth, rigid, and green on both sides;
stipules none; aments small, subglobose (less than ' long), densely
flowered, scarcely peduncled, with 3-4 bracts at base, which exceed in
length the mature, fertile ament; scales obtuse, black, very sparingly villous;
capsules conical, from an ovate base, pointed, glabrous, subsessile, greenish
or dull red; pedicels barely equalling the gland; style slender, greenish
or dull; stigmas small, bifid or entire—South Park, Colorado (820, 824,
828; also collected by Dr. Parry on Wind River, 263, in Captain Jones’s
Wyoming Expedition, 1873). Resembles the foregoing in habit and in
the form of the leaves and aments, but distinguished by the perfectly
16 ot
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smooth, rcddish capsules, the black, scantily villous scales, and the leaves
colored alike on both sides; aments somewhat as in S. Nove Anglie, var.
pseudo-myrsinites, Anders., but that has beaked capsules and glabrous,
crenate leaves, which are membranous in texture and prominently reticu-
late-veined.

Sauix ReTICULATA, L. (Watson, vol. v, King’s Report, p. 327; Porter,
F1. Col. 128).—Half Moon Creek, Colorado, at 13,000 feet elevation (830).

PoruLus MONILIFERA, Ait—Nevada.

PoPULUS BALSAMIFERA, L., var. ancusmiFoLis, Watson.—Nevada and
Utah, and San Luis Valley and Denver, Colo. (833, 834). Var. candicans,
Gray, Colorado (835).

PoruLus TREMULOIDES, Michx.—San Francisco Mountains, Arizona;
also South Park, Colorado (832).

PopuLus aNGULATa, Ait—Denver (831).

EUPHORBIACEZ.
BY DR. GEORGE ENGELMANN.

CROTON CORYMBULOSUS.—Many erect stems from a ligneous base, a
span to a foot high, simple below, branching upward; stipules subulate,
deciduous; petioles about half as long as the oval or oblong, mostly acutish,
leaves, which are §-1}' long, the lowest ones broader and shorter and often
acutish at base, all triplinerved at base, penninerved upward, whitish below,
greenish-gray above; stellate hairs slightly united to scales above, almost
freo and loose below; inflorescence short, loose-flowered, corymb-like, 6-8"
wide, mostly moncecious; pedicels 2-3” long, much longer than the
flowers; male flowers with 5 spatulate or lanceolate bearded petals alter-
hating with the 5 lobes of the disk; 6-13 stamens with bearded filaments;
female flowers mostly apetalous; styles bifid to below the middle or usually
to the base, and together with the ovary and the oblong (3" long) capsule
stellate scaly; seeds linear-oblong, 2" long, delicately punctate-reticulate.—
Camp Bowie, New Mexico, Rothrock, 1574 (506). Through Western
Texas (Wright, 641, 1805) into Mexico (Saltillo and Buena Vista, Gregg, 71,
288). This species was first described by Torrey in Bot. Mex. Boundary,
P. 194, under the name of C. Lindheimerianus, in which Miiller, DC. Prod.
15,2, 579, followed him. But Scheele’s plant thus named and deseribed in
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Linnza, 25, 580, is an annual, mistaken by him for a shrub, which was
collected by Lindheimer near New Braunfels, Tex., in 1846, and distributed
in his sets under No. 526, and lately rediscovered along a railroad in the
Indian Territory by G. D. Butler. This plant was by Miiller taken for
Nauttall’s C. ellipticus, from Saint Louis, which is, however, identical with C.
monanthogynus, Michx., and in Gray’s Manual, ed. 5, 438, the same species
was again described as C. eutrigynus.

Crotox Texensis, Miill I. ¢. 692.—An annual, erect, dicecious plant of
the southwestern plains, Texas and New Mexico, 1-3° high, canescent or
greenish-gray (when it is C.virens, Milll. . c. 690), with linear-oblong leaves
2§ long on petioles -3’ long, without any glands; stellate hair free, not
sealy; flowers apetalous; stamens usually 10-13; filaments hairy; styles
twice or thrice 2-cleft at base, and, Tike the capsules, stellate-canescent; seeds

rbicul: it d, with a small deciduous caruncula
below  the npex —Santa Fé N. Mex, Rothrock, 1874 (37), originally
described by Nuttall as C. muricatus, a name already preoccupied. Hen-
decandra Texensis, Klotzsch, and H. multifiora, Torr., are other synonyms
for this plant. Nuttall's name refers to the curious knobs or almost spines
on the capsule, which are covered with prominent tufts of stellate hairs.
The styles are twice or often tlree times cleft, so that there are 12 to 24
stigmas.

Acavryera Livorensr, Mill. 1 ¢. 875—Many weak, ascending, downy
stems from a thick ligneous root, & span to a foot high, branching from the
base: leaves lanceolate-ovate, acute at both ends, serrate upward, hairy,
on short petioles, lower ones broader and shorter; slender, dense-flowered,
terminal spikes 2-3' long, staminate upward; shorter spikes from the upper-
most leaf-axils; bracts oval, deeply dentate; styles divided into many very
slender, long-protruding, red branches—Ash Creek, Arizona, Rothrock,
1874 (299), and through New Mexico to Western Texas.—Very near the
Mexican A. phleoides, Cav., with which Torrey, Bot. Mex. Bound. 199, was
inclined to unite it. The slender spikes with the delicate bright red fringes
give the plant a very elegant appearance.

JatgoPHA MACRORHIZA, Benth. Pl Hartw. 8; Miill. I ¢. 1087, var.
SEPTEMFIDA—Stems a span to a foot high, glabrous, very leafy; leaves
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glabrous, with the nerves of the upper surface puberulent, cordate, with an
acute sinus, broader than long, divided about § or more into 7 ovate or
ovate-lanceolate, incisely dentate, aristate lobes; stipules (2-3" long) seta-
ceously divided; petmles about 4} 4 the length of the leaf; cymes densely
y-Ai 3 a BB b Tto-set

ceous, entire, or the lower ones seuwwnxly ciliate, bracts ; sterile flowers
4 long, with lanceolate, aristate, usually entire calyx-lobes, half as long as
the spatulate petals; 5 (or rarely 6) exterior and 3 longer interior stamens,
all united to about half their length, bearing equal, linear-oblong anthers;
calyx-lobes of fertile flowers broader, larger, spinulose-dentate; styles 3, each
with 2 oblong stigmas; capsule obtusely triangular, oblong, §' or more long;
seeds linear-oblong (4-5' long), with a large hoodlike, cut-fringed caruncle.—
Sulphur Springs, Arizona, Rothrock, 1874 (546), and to Southern New
Mexico and Chihuahua, Wislizenus. Leaves in the smallest specimens
(Wislizenus, Chihuahua) 2 long by 23" wide, in Rothrock’s largest 6’ by
8', always with 7 lobes and usually with 2 smaller additional ones at
base. Evidently a form of the Mexican J. macrorhiza, and with the same
curious caruncle of the seed, distinguished by the longer petioles, the much
more deeply divided leaves, with more numerous and more deeply cut-
toothed lobes, and an acute (not wide or truncate) sinus  Torrey’s, J. mul-
tifida, Bot. Mex. Bound. p. 198 (not Linn.), is evidently the same thing, as
already suggested by the atthor himself, and probably nearer Bentham’s
type than our plant, as the leaves are said to be only 3-5-lobed.

(A UM) AL Torr. & Gray in Pacif.
R. R. Report, 2, 174; Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2,
30.—A prostrate, much branched, glabrous, glaucous perennial, with
orbiculate-cordate, entire, rather fleshy leaves (2-3” wide) and conspicuous,
triangular, membranaceous, whitish stipules; involucres axillary, solitary,
or sometimes crowded into foliaceous cymules, broadly campanulate with
conspicuous, white, transverse, entire or undulate appendages of the glands;
capsules triangular; seeds reddish-gray, linear or oblong, smooth or some-
times very slightly undulate—Zuni, Rothrock (173 in part), 1874, to Fort
Tejon, California (274), 1875, and generally from Western Texas to South-
ern California and into adjoining Mexico. A very distinct species, easily
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recognized by its glaucous color and whitish stipules and white append-
ages. In Arizona it is called “ Rattlesnake-weed”, as its acrid juice is con-
sidered an antidote against the venom of that reptile. In Mexico, to this,
as well as to other allied species, known under the name of Golondrina,
great medicinal virtues are aseribed.

E (A ) B Engelm. in Hayden's
Bull. Geol. and Geog. Surv. Terr. 2, No. 3, 243. E. petaloidea, var.
Slagelliformis, Engelm. in Bot. Mex. Bound. 185. E. zygophylloides, var.
flagelliformis, Engelm. in Boiss. I ¢. 29 —A glabrous annual, with prostrate
or ascending branches a span to a foot long; linear or oblong-linear entire
leaves, acutish at both ends, 4-6" long, 1” wide; conspicuous triangular
incised stipules and alternate loose-flowered leafy corymbs; involucres
broadly campanulate, with 2—4 large, concave, narrow-margined or inap-
pendiculate glands; broad triangular capsule; smooth gray seeds thick
and short, triangular, acute—Camp Goodwin, Gila Valley, Arizona, Roth-
rock (339), 1874. Apparently a common plant in the sandy valleys of the
Rio Grande (Wright, Brandegee) and Gila, but very rarely collected. Dr.
Rothrock’s specimens have a ligneous, very stout, tapering root 3" in diam-
eter, with many stems (1-1}" thick) from the neck, just as we sometimes see
other annual Anisophylla, . hypericifolia among them, so that they simulate
and actually become perennials; real perennials, however, such as the
next species, have cylindric or tuberous roots, usually with slender and
even filiform bases to the stems, which are buried beneath the surface.
The slender leaves and the short, leafy, alternate flowering branchlets, much
shorter than the i des of the el d stems, ck this species
at once. Like the Californian E. ocellata, it is distinguished by large cup-
shaped glands, usually less than four in number, and scarcely or not at

all margined.

Evenornia (Anisoryniiom) Fespueri, Torr. & Gray, Pacif R. R.
Rep. 2, 175; Bot, Mex. Bound. 186; Boiss. I. ¢. 38; E. rupicola, Scheele,
not Boiss.—Glabrous; many suberect or ascending, short, rigid stems of a
finger’s length from a perennial root; thick leaves, obliquely triangular-
ovate to lanceolate, 1-23" long, entire, often reddish; stipules subulate or
somewhat lanceolate; involucres in terminal and lateral leafy cymules;
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glands with narrow or with longer, sometimes triangular, entire or dentate
or lobed, greenish or reddish appendages, or without any ; sceds quadran-
gular-oblong, undulate and scrobiculate.—Santa F¢, Rothrock (13), 1874;
number 1003 is the same from Arizona. Not rare from Western Texas,
through New Mexico and Southern Colorado to Arizona. A diminutive,
suberect bush of many stems and branches, very varlable in the width of
its leaves, but readily ized by the ch

@ o) Benth. Bot. Sulph. 50; Bot.
Mex. Bound. 186; Boiss. I. . 44.—A. perennial, often flowering in the first
year as an annual, prostrate or erectish, glabrous, sometimes pubescent

(or even tomentose in a variety), with orbicular-cordate or oblong entire
leaves, always with linear, delicately ciliate stipules; involucres axillary,
rarely crowded into few-flowered cymes; appendages of the dark red (or,
when dry, black) glands large and conspicuous, or smaller; sceds gray-
reddish, linear-oblong, quadrangular, smeoth or slightly undulate. The
typical, large-flowered, glabrous form is found principally along the Pacific
coast from Cape St. Lucas to the southern part of the State of California;
inland, and especially in the California Desert and up the Gila, where Dr.
Rothrock collected it in 1874, a larger, wide-spreading, very much romified
form is found, with smaller, glabrous or pubescent, oblong or oblong-linear
leaves 3-13" long, with smaller involucres, very small, almost or entirely
inappendiculate glands, and very short styles, but seeds of the same sizo
and form as in the type. The stipules of all forms are alike, linear, entire,
minutely ciliate. . micromera, Boiss. I c. 44, seems identical with this
last form, and we will have to consider E. melanadenia, Torr. Pacif. R. R.
Rep. 4, 135, as a tomentose variety, as suggested by S. Watson; an inter-
mediate form is E. cinerascens, Engelm. Bot. Mex. Bound. 186.

(. ) 1a, Pers. Ench. 2, 14; Boiss.
L c. 43; Gray, Man. 432; E. inequilatera, Engelm. Bot. Mex. Bound. 187;
not Sonder.—Zuii, Rothrock, 1874 (173). An extremely variable species,
but readily recognized by its glabrous, obovate leaves, acute at the unequal
base, broader and serrulate at the rounded tip; stipules setaceously divided;.
involucres in lateral leafy clusters; seeds gray, linear, acutely 4-angled,
slightly wrinkled or pitted. The closely allied E. glyptosperma, Engelm.,
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may always be distinguished by the broad semicordate base of the leaves,
the lower half of which is protracted and almost auriculate, and by the
sharply cross-ribbed and at the angles, notched seeds. The form collected
at Zuni is suberect, nearly a span high, with leaves more sharply serrate
than usual, and more distinctly rugose.

( o) , Engelm. Bot. Mex. Bound.
186; Boiss. L. c. 48—Plant, pale dull green, covered with a short, scanty
pubescence; many prostrate stems from a perennial root, a span to a foot

long; leaves rather largo (6" long or more), obligue, ablong, obtuse,
entire; small stipules tri in few-fl d,

lateral, leafy cymes; glands with broad, dentate appendages; capsules
canescent; seeds oblong, angular, strongly marked with 4 deep transverse
grooves, deeply notched on the edges—Cienega, near Tucson, Ariz.,
Rothrock, 1874 (576). A native of our extreme Southwest, from Arizona
to Southern California and into adjoining Mexico; well marked by its
larger, dull grayish-green leaves, and especially by the (for the section)
large, deeply grooved and notched seeds, which curiously simulate some
insect.

(A ) , Linn.; Bot. Mex. Bound.
188; Gray, Man. 432.—Two forms were collected by Dr. Rothrock in 1874.
The common form (672) from Camp Crittenden, Southern Arizona, is that of
the States, called E. Preslii, Guss., Boiss. .. ¢. 22, glabrous, with rather small,
blackish, much cross-wrinkled seeds The other form (720), from Camp
Lowell, Southern Arizona, has seeds larger than the last, in size between
those of k. Brasiliensis, Lam., and the large-seeded E. Bahiensis, Boiss.,
and in form similar to them; all of these have thick, short, almost ovate-
cubic, black seeds, with few prominent tubercles arranged in about 2 inter-
rupted transverse ridges. Our plant is nearly glabrous; leaves very pale .
below, with long, sparse ciliw on the upper edge near the base.—The
different species allied to E. hypericifolia require further study, as it is a
mooted question whether the pubescence of the plant and even that of the
capsules, and the size, the color, and the markings of the seed, constitute
here specific differences. If they do not, then we have here one of the
most polymorphous species, spread over all the warmer countries of the
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globe, ana most diffeult to define by floral and carpological, but easily
ized by the veg
Ei (P ) Boiss. L c. 73; E. dentata, var.
cuphosperma, Engelm. Bot. Mex. Bound. 190.—A slender, erect annual, 1-13°
high, simple or with few erect branches, nearly glabrous, with few bristly
hairs ; leaves lance-linear, 1-2' long, upper involucral ones longer and a
little wider, but scarcely discolored at base, all entire or with a few tecth
on the revolute, scabrous margins; the large involucres in loose clusters,
deeply campanulate, with 1 or2, rarely more, slender, almost tubular glands;
seeds short and thick, triangular, truncate at base, cross-ridged and tuber-
culate, with a minute caruncle.—Cienega (Creek), Arizona, near Tucson,
Rothrock, 1874 (577).
A rare plant, found only once before, by Wright, mistaken by me for
a form of E. dentata, but well distinguished from that species (which extends
far into Mexico) by its involucres and seeds. E. dentata has much smaller
turbinate involucres, with broad glands, and smaller ovate or subglobose,
minutely tuberculated seeds.

(T picr , Fisch. & Mey.; Boiss. . ¢. 135;
Gray, Man. 484 Camp Grant, Arizona, Rothrock (370), 1874,
(Trrmvuarus) Cham. & Schlecht, Linn.

1830, 84; Boiss. L. ¢. 146; E. esulaformis, Schauer, Linn. 1847, 729; Bot.
Mex. Bound. 192.—Several erect stems, 1-13° high, from a stout perennial
root; glabrous leaves linear-lanceolate; lower branches sterile with nar-
rower leaves, upper ones flower-bearing; terminal umbel 5-rayed ; exterior
floral leaves ovate-lanceolate, interior ones shorter, but all longer than wide;
involucres turbinate-campanulate, on pedicels of nearly their own length
glands semilunate, with short horns; styles longer than the ovary, united
at base, bifid upward; seeds ovate, gray, marked with irregular, shallow,
dark impressions.

- Willow Spring, Amou, Rotbrock, 1874 (213); and southward and
The narrow leaves, especially on the
sterile branches, and the narrow floral leaves, distinguish this species from
its allies in the Southwest, and approach it, in habit at least, to the Euro-
pean I. Esula.
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SAURUREZ.

Axgsopsis Cautrornica, Hook.—New Mexico, Arizona, and Nevada
(554, 88). This is the Yerba de Mansa of the Mexican population.

JUGLANDEZE.

Jucrans CaLirornics, Watson (Proc. Amer. Acad. x, p. 349).—Floccose-
tomentose or glabrous; leaflets 5-8 pairs, oblong-lanceolate, usually tapering
upward to a point, hat falcate, obscurely t te, 2-3' long;
“male aments 4-8' long, often in pairs; sepals acute or obtuse, veined, 13"
long; stamens 3040, the anthers a line long, with the apex of the connective
very short and bifid; fruit globose, slightly compressed, §~1’ in diameter:
nut shallowly suleate, the walls rather thin and with two broad cavities
upon each side (J. rupestris, var. major, Torr. in Sitgreaves’s Report, p. 171, t.
16).” From the imperfect character of my own material, I have had to
quote the above largely from Mr. Watson's deseription. Tree 20 feet high,
and bark somewhat resembling that of the White Walnut—Southern Ari-
zoma, at 5,500 feet (No. 276).

CUPULIFERZ.
BY DR. GEORGE ENGELMANN.

Qurcus vxpuLaTa, Torr. Ann. Lye. N. Y. 2, p. 248, t. 4; Engelm. in
Trans. St. Louis Acad. 3, 382, 392.—A scrubby White Oak of the Rocky
Mountains and through Arizona, with annual maturation, very variable in
foliage, and to some extent also in stature and habit; leaves from 3-4'to 1’
or less in length, bluntly lobed or even pinnatifid to spinous-dentate or
entire, deciduous to persistent, always downy below, at last glabrate above;
anthers 6-8, small, glabrous; stigmas sessile or on short styles; acorns sub-
sessile, or on shorter or longer peduncles; cups deep, seales generally tumid,
nut oblong, sometimes elongated, sweet.

Var. Gamseri, Engelm. L. c.; Q. Gambelii, Nutt—A bush or small tree,
with larger, bluntly lobed (lobes often retuse or notched), dark green,
deciduous leaves, and commonly larger elliptic nuts, in deep, strongly
tuberculated cups.—Collected by the different Expeditions over the whole
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territory. A tree 20-30 feet high, at Willow Spring, Arizona, at an
altitude of 7,500 feet, Rothrock (252), 1874.

Var. poeens, Engelm. L c.; Q. pungens, Liebm.—Shrubby, leaves

much smaller, often only 1 long, of paler color and rigid coriaceous texture,

piny-dentate, often b acorns smaller, mostly elongated,
B ittt doalyfeusuallyplies tkunbhy oo peSRt Ml tedkdronhont,
Avizona by the different Expeditions.

Var. 0BLONGATA ; Q. oblongifolia, Torr. Bot. Mex. Bound 206, not Bot.
Sitgr.—Shrub or small tree with small (1-13 long), oblong, more or less
entire, pale, coriaceous leaves, smooth and shining above, scarcely reticulate
below; acorns long-peduncled.—On the Mesa south of Black River, Arizona,
and in Rocky Cafion, Arizona, Rothrock (292), 1874. A form of this, var.
grandifolia, Engelm. 1. c., with leaves 3-5' long, and peduncles 2-3' in length,
occurs occasionally from Southern Colorado to Arizona.

Var. orises, Engelm. I.c.; Q. grisea, Liebm.—With similar shaped, entire
or imegularly dentate, very thick leaves, often cordate at base, below
strongly reticulate, and, like the branchlets, yellowish pubescent, with lar-
ger, subsessile or short-peduncled acorns. A bush or small tree, 20° high.—
Camp Apache, Dr. Girard, G. K. Gilbert, and at Camp Bowie, Rothrock
(508), 1874. This form evidently connects with the next species.

Quercus reticurata, H. B K.—A shrubby White Oak, with coarse,
persistent, short-petioled, obovate leaves, cordate at base, broader and
obtuse above, repandly spinous- dem.wa, strongly reticulate, and below,
together with the branchlets, fi sparsely stellate-hairy
above; fruit-peduncles about half as long as the leaves or shorter, bearing
one to several acorns in deep, strongly tuberculate cups—On Mount Gra-
hiam, Arizona, at 9,500 feet altitude, Rothrock, 1874 (759). A shrub, 24
feet high, with leaves 2’ long and 1}’ wide. It agrees perfectly with the
Mexican forms, which, however, seem to make large trees, often with larger
leaves; the leaves of the previous year are found to be persistent even as
late as September.

Quercus Enoryi, Torrey, Bot. Emory’s Exped 1848, 151, . 9, not of
Bot. Mex. Bound; Engelm. l. c. 382 and 394; Quercus hastata, Lichm—A
shrubby or arborescent Black Oak, with rough, black bark, and dark-green
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foliage, downy when young, glossy and almost glabrous when old, and
persistent until the new leaves have come out; branchlets downy; leaves
coriaceous, 13-23' long, 5-9” wide, on very short, downy petioles, lanceo-
late with a cordate or (by the two lowest teeth spreading) hastate base,
tapering to a sharp point, repandly spinous-dentate or rarely entire; stami-
nate flowers with 4-5 large anthers, pistillate-ones with long, recurved styles;
sessile fruit maturing in the first year; cup hemispherical, with brown,
triangular, obtuse, almost flat scales, and covering about } of the oblong,
long-pointed nut.—Rocky Cafion, Arizona, Rothrock, 1874 (287). Extends
through Arizona and New Mexico to Western Texas. Botanically a most
interesting species, as it combines many characters of the White Oaks, viz,
the annual maturation and especially the position of the abortive ovules at
the base of the nut, with characters of the Black Oaks, viz., the black bark
and coarse wood, the small number and large size of the stamens, the
long, recurved styles, and the tomentose inner coating of the shell; the
leaves show, as they do in many Black Oaks, a stronger reticulation on
the upper than on the lower side.

Quegcus nypoLEuca, Engelm. I ¢. p. 384; Q. confertifolia, Torr. Bot.
Mex. Bound. 207, not H. B. K—An evergreen Black Oak, with annual
maturation of fnut, formmg a mxddle-ewed tree, with dark, rough bark;
leaves cori or 1 tapering into a short
petiole, 2-3}' long, 3-1' wide, revolute on the margin, entire or with a fow
broad teeth toward the tip, glabrous and shining above, white-tomentose,
with smoother and darker ribs below; 4 glabrous anthers in the 5-lobed
calyx; styles recurved; acorns sessile or short: p
triangular, obtuse, bright brown.—Sanoita Valley, Southern Arizona, at
7,000 feet altitude, Rothrock, 1874 (653); also found on the San Francisco
Mountains. A very conspicuous and as yet little known species, which Dr.
Rothrock found 30 feet high and 1 foot in diameter.

LORANTHACEZ.

BY DR. GEORGE ENGELMANN.

PrORADENDRON FLAVESCENS, Nutt—The collection contains a number
of specimens, which represent two distinct forms, different from the com-
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mon Eastern type. The first may be characterized as var. macrophyllum,
with large orbicular-obovate, glabrate leaves, only in the young state with
an evanescent pubescence, 13-2}' long, 3- and often 5-nerved ; staminate
spikes nnusually thick, with 4 or 5 short joints, each with 10-40, compara-
tively large, pubescent flowers.—They grow on soft woods (Ash, Willow,
Poplar, Sycamore, and Sapindus) on the Gila and Bonita Rivers, and
extend into Southern California, G. K. Gilbert, Dr. Rothrock.

Var. viLrosos (Phor. villosum, Nutt.), with woolly, obovate, and var.
oRBICULATON, with rounded, pubescent leaves, are found on hard woods,
principally on Oaks, in Oregon, California, Arizona, and southeastward.
On the mountains about Camp Apache, Arizona, they grow on different
varieties of Quercus undulata.

ProrapexproN CavrirorsicuM, Nutt. Pl Gambel. p. 185.—Slender,

terete, much branched, leafless stems, 1-2° long, bearing, in the axils of
the opposite, connate, acute, ding scales, short,
1- or few-jointed spikes, each joint with 2-6 flowers; staminate flowers
with oblong anthers, the cells opening longitudinally.—Arizona and South-
ern California, G. K. Gilbert, Dr. Rothrock, on Mimosee, Larrea, and a
few other shrubs.

ProrapENDRON JUNIPERINUM, Engelm. Pl Fendl p. 58.—Half a foot
to a span high, densely branched ; small, obtusish leaf-scales ciliate; stam-
inate spikes very short, mostly with a single 6-8-flowered joint, pistillate
ones with only two opposite flowers.—Common on different species of Juniper
throughout Arizona and in the adjacent districts; collected by all the differ-
ent Expeditions. The short joints are so fragile that the dried specimens
easily break up.

Axrcevrnoprum* AmErIcaNUM, Nutt.; Engelm. Pl. Lindh. 214.—Slender,
dichotomously and vemcdmely much branched, greenish-yellow; staminate

single or several from tho same
axily stamiuato fowers mostly 3 (rarely 2, & oF &) paried; tho axilary bods compressed, the termioal
onen globoses; circular antbers aduate to the lobes, 1-celled, after opening saucer-shaped  pollen-grains
spinulose; pistillate flowers compressed, ovate, subsessile ; pedicel at leogth elongated, and at maturity
recurved; berry compressed, fleshy, debiscent at the circamecissilo basc. Glabrous, jointed, shrubby
‘parasites of Conifers, of greenish or brownish color, with quadrangular branches and scale-like leaves
conuate into shea‘hing caps ; flowers often crowded into apparent spikes or pavicles, opening in spring,
suuer, or autamn ; berrics mature in the eecond sutumn, when they saddenly and forcibly ject the
glatinons secds to the distance of several yards.
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plants, 2-4' high, }-1” thick at base; fertile plants much smaller; flowers
small, staminate ones 1” wide, lobes ovate-orbicular, acutish; pistillate
flowers §-17, fruit 2” long—Only on Pinus contorta, Rocky Mountains to
Oregon and California ; near Breckenridge, at 10,000 feet altitude, Wolf,
1873, Flowers late in autumn.—In this and the next species, accessory
flowers or flowering branchlets are developed on the fruiting speci in
this lateral, in the next dorsal to the fruits or fruiting branches. In these
two we find no other secondary formation on the fertile plants, but in the
other species sterile branchlets are developed on them which would flower
in the following year; thus these latter continue their existence for a longer
time than the two first ones.

Arckotonivs Doveras, Engelm. ined—Slender, small, 31" high,
greenish-yellow, dichotomously branched; branches suberect, single or
with accessory ones behind the first; flowers in short, usually 5-flowered,
spikes, staminate ones less than 1" wide, with orbicular-ovate acutish lobes;
fruit 23" long—On Pseudotsuga Douglasii from New Mexico (on Santa Fé
River, Rothrock, No. 69, 1874) to Utah, Parry, Siler, and Northern Ari-
zona, Camp Apache, G. K. Gilbert (109), 1873 —Flowers May-June.—
Similar to the last, but smaller, and never with verticillate branchlets or
flowers, which are so common in that species The thallus-like tissue or
stroma, which creeps along within the bark of the nurse plant, buds out in
autumn all along the three years old shoot; after about 12 months, the
flower-buds are formed, to open in the following spring, after which the life of
the male plant is exhausted; but it takes another year to perfect the fruit.
The female parasite, now fully three years old, generally dies, but sometimes
lives and fructifies another season. The Northeastern A. pusillum, Peck,
behaves in the same manner, while in 4. Americanum and some other
species the buds of the parasite make their appearance at first only among
the older bud-scales of the pine branch.

Var. ? micROCARPUM is parasitic on Picea Engelmanni, found by Mr.
Gilbert in 1873 (100 and 102) in the Sierra Blanca, Arizona; it is a little
taller, 1-2' high, but has much smaller fruit, only 13" long, the smallest
of any American species.

ARCEUTHOBIUM DIVARICATUM, Engelm. ined. A. campylopodum, var.
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Engelm. PL Lindh. 114—Much stouter than the last, 2-4' high, below
1” in diameter, olive-green or light brownish; branches spreading, often
recurved ; staminate flowers few and scattered, or in 3-7-flowered spikes,
1" in diameter, with ovate, acute lobes ; inflorescence often bearing sterile
branches from the same axils as the fruiting ones and behind them; fruit
13-17" long.

On Nut-pines (P. edulis and monophyllos) from Southern Colorado
through New Mexico to Arizona, G. K. Gilbert, 1873 (116), Dr. J. B.
Girard, 1874, Flowers August and September. Intermediate in size and
color between the last and the following; well marked by its divaricate
habit and its scanty flowers.

ArceurHoBiuM RoBUSTUM, Engelm. PL Fendl. p. 59; A. cryptopodum,
Eigelm. PL Lindh. p. 214—Stout, 2—4' high, 2-3” thick at base, panicu-
late, much branched, brownish-yellow to dark olive-brown; staminate plants
smaller than the pistillate ones; i spikes with
A L e M
above the middle of the ovate, acute lobes; ripe fruit 23" long.

Only on Pinus ponderosa, Colorado, New Mexico, and Arizona; Camp
Apache (G. K. Gilbert, 1873) and Mount Graham (Rothrock, 787), 1874.
Flowers in June. Fruit mature in August and September. The closely
allied 4. occide Engelm,, is distinguished by more el d spikes,

icose, divaricate buds of the staminate, mostly 4-parted, larger flowers,
with lanceolate, acuminate lobes and anthers attached below their centre ;
it also occurs on Pinus ponderosa, but more frequently on other Conifers.
Both persist for several years, the female plants always longer than the male.

SANTALACEZ.

CoMANDRA PALLIDA, Var. ANGUSTIFOLIA, Alph. DC—Rocky Cafion,
Arizona (273).
Comanpra UMBELLATA, Nutt—Nevada.
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CONIFERZE.
BY DR. GEORGE ENGELMANN.

Apies* supALPiNA, Engelm. Am. Nat. 1876, p. 554; Trans. Ac. St
* Louis, 3, 597; Abies grandis in part, of the Rocky Mountain botanists—
A large tree, 60-80° high, with very pale and thin, smooth, or, only in very
old trees, cracked, and ashy-gray bark; leaves -1’ long, dark green above,
paler or whitish underneath, on the lower branches flat, grooved above,
notched at tip and distichous, those of fertile or of erect shoots all around
the axis, sharp-pointed and convex and often with stomata above; cones
cylindrical-oblong, retuse, 23-3' or 3}’ long, 1-1§’ thick, of purplish-brown
color; bracts broadly oval, denticulate, mucronate, much shorter than tho
nearly orbicular or sometimes somewhat quadrangular scale; purplish
wings of seeds nearly twice longer than wide; cotyledons 4-5.

Colorado to Utah on the higher mountains and near to the timber-
line; di A poor, soft, almost spongy
timber, with paler bark than any other American species. The resin ducts
of the leaves are imbedded in the parenchyma, about equidistant from the
upper and the lower surface.

Asies concoLor, Lindley; Engelm. Trans. % c. 600.—A large tree,
§0-150° high, with ash-colored, at last thick and much cracked bark, with
longer and broader leaves than the last (in young trees often 2-3' long,
shorter in old ones), 2-ranked, and when young glaucous, later pale dull
green, with stomata on both sides; leaves on the upper branches obtuse,
convex above, often falcate; cones cy]mdnca]-ob]ong, obtuso, 3-4' or
even 5' long, 13-1% thick, mostly apple-green, purplish-gray ;
bracts orbicular-ovate, mostly mucronate, much shorter than the very

north and nor

+ Abtrs, Link, not Don ; dbic sect, (Firs), Gray's Mao.; Pinus seot, 4bics Endl. Parlat.; Pics,
vore or less flattened, and on the sterile branchiets, by a twist pear their
istent leaves, which eventually leave on the branches circular, flat scars;
Soweriog from the il of e loaven of o provioae pess} staminate lwers (aumally salled tamiests
aments) in the form of an oval of cylindrical ament ; snthers without crests, bursting transversely with
large (0.11-0.147 in the larger diameter) 2lobed pollen-grains ; cones erect on the more or les hori-
zontal branchlets, matoring in one scason; their scales With their eaclosed or exsert membranaceous
bracts falling from the persistent axia ; seeds coveeed with balsam-receptacles, and partially but per-
manently enclosed in the pergamentacoous base of the wing, which covers the outer and laps over the
inner surface.—Stately treea of rapid growth, but with brittle and rapidly decayiog wood.
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brond, transversely dilated scale; wings of seeds pale, very oblique, as long
as wide; cotyledons 5-7, usually 6.

Common on the mountains of New Mexico and Arizona. Thence
extending through Southern Colorado and Utah and throughout the Cali-
fornia Sierras. A tree of beautiful foliage, highly prized in cultivation;
furnishing better timber than the last, from which (besides the characters
already enumerated) it can always readily be distinguished by the two
resin-ducts of its leaves lying close to the epidermis of the under surface.
In Colorado as well as in California it has often been named A. grandis, a
species which properly belongs o the coast regions of Oregon, the Lower
Columbia River, Vancouver Island, etc.

Picka* Enceruanst, Engelm.; Abies Engelmanni, Parry ; Pinus com-
mutata, Parlat—Large trees, 60-100° high, with thin, cinnamon-brown,
scaly bark; branchlets mostly pubescent; leaves 4-sided, slender and
acute or scuminate in younger, and shorter, stouter, short-pointed, and
curved in older trees (especially in higher altitudes), with stomata on
both sides; cones oval or oblong, about 2" long, paler or purplish, fall-
ing off at maturity; scales thin, erose-denticulate, broad, with a rounded
edge or usually somewhat prolonged upward and truncate; seeds half as
long as the very oblique wing, usually with 6 cotyledons.

San Francisco Mountains, Bischoff; Sierra Blanca, Gilbert; Mount
Graham, Rothrock (784). The most southern localities known of this
northern and sub-alphine species, which extends through the Rocky Mount-
ains to British Columbia and to Oregon, forming extensive forests. A
beautiful tree, often 2° and even 3° in diameter ; timber similar to that of P,
nigra of the Northeast and P. excelsa of Europe: above timberline, it
dwarfs down to mere shrubs, often prostrate, but loaded with cones.

* Prca, Link, not Don Donj Abies scct. (Spruces), Gray's Man.; Pinus sect. Picra,
ngle evergreen, more or less 4-sided leaves, which at last sepa.
Soweriug from the axils of the leaves of the provious
tipyed with a large, nearly orbicular, denticnlate crest;
‘ells opening longitadinally ; pollen as in Abies, 0.09-0.13% in longer diameter ; cones pendulous from
tho ends of short or elongated branchlets, maturing in one season ; scales and small enclosed mombra-
sceds witbout lalsam-vesicles, imbedded in the excavation of the
membranaceons base of the wing, which leaves tueir ander side pearly frce and peraits them to drop
out.—Trees of slower growth than the firs, with white, soft, but tongh, close, and highly esteemed timber.
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Pseuporsuea* Doverasu, Carritre; Abies Douglasii, Lindl—Often
one of the tallest trees known (in favorable localities, in Oregon, even
300-350 feot high), with very thick, much eracked, brown bark, spread-
ing branches, consp hat persistent bud-scales, slender, flat,
linear, obtuse or acutish leaves, §-13, rarely 1} inches long; cones ovate-
oblong, usually 2-3' long, brown, well marked by ‘the protruding, long-
cuspidate bracts; scales orbicular, concave; oval wings about as long as
the iangular, pale seeds; dons 6-8.

Common through Arizona, as it is through all the western mountain
regions, down into Mexico—Leaves stomatose and whitish only on
the lower surface, with 2 resin-ducts close to the epidermis of the under
side. 4

Pinust FLexiLis, James; Parlat. in DC. Prod. 16, 2, 403.—A middle-
sized tree, with a smoothish, or, in old trees, lightly furrowed, pale or ash-gray
bark; leaves in fives, mostly entire and smooth-edged, 13-2" long, in a loose,
deciduous sheath, about ' in length; involucre of the oval staminate flowers
composed of 8-9 oval, obtuse scales; anthers with a short lacerate or toothed
crest; cones sub-terminal, spreading, or slightly reflexed, ovate-cylindrical,

* PSEUDOTSUGA, Car. Conif. ed. 2, 26; Abics, sect. Touga (in part), Endl—Coniferons trees, with
flatteued, entire, somewhat 2- re learing o0 the broshlta searely
promiucat, ravsversaly oval scars; flowerivg from the axils of the leaves of the previous year; stamiuate
flowers resembling an ovul s e R ol A s
opening sessile cones watariog o obe season;
Sonln & Ll wach, wieugeind ‘Srach poicotont oh um axis; seeds withont balsam-vesicles, not
separatiog from tho wing.—Very large trees, with very (bick bark and reddish or yellowish wood, of
s hacctac sad wall Fingaished from ho wood of ail o alisd gooscs
woods, opirs family. The
difference in the polle, the bty ytoit s i separation of this geons from dbies as
well as from Thuga necessary.
1To the character of the genus Pinus may be added : Staminate flowers surroanded by an involn-
crum, of a somewhat definite number of scales (3-15 or 20), the loweat, lateral, pair of which aro strongly
Keeled; pollon-grains lobed, siilar to tha of Abes and Piss, bat only balf as lurgs, 0.04-D06 wide
The bracts of the cones, which, in th
‘and corky, and, together with the scale below them, formn a sort of cell for r reception of the seeds. The
base of the wing only partially covers tbe npper side of the seed, and naually forms a mere rim around tho
sced, which easily separates from it; in a few species, the wing is firmly attached to the seed, and in &
fow others it is reduced to @ narrow margin;
4The fertile aments of Pinus, and covsequently the cones, are nanally called terminal, bt th
never are that, but
bud, when they miay be called sub-terminal (P. resinosa, Sirobus, ayloceirie), o the axis continues to
elongate after tho formation of the aments, whea these aod consequently the concs become lateral, the
axis bearing Jeaves and sometimes other awents above thew (P Zudo, and especially inops, aud in
‘Earope, P. Halepensis). In some species both forms oceur, or only a few leaf-bundles intervene botween
17 Bo:




258 BOTANY.

3-4)' long, squarrose by the more or less protruding thin-edged scales, the
freo part of which is rounded or more or less triangular, rarely reflexed;
seads 5 or 6” long, somewhat angled, with a narrow deciduous wing-rim;
cotyledons 6-17.

Var. a. serruLATA.—Leaves slender, slightly and distantly serrulate, and
as in the two following varieties, with few or scarcely any stomata on the
back; cones of the ordinary form.

Var. . macrocarpa.—Leaves slender, entire; cones cylindrie, 6-8'
long, 23 in diameter, the apophysis of the scales short, rounded.

Var. y. reFLeExa.—Leaves as in last; cones ovate-cylindrical, about 4
long; apophysis elongated, reflexed.

A middle-sized tree, rarely more than 50 feet high, on the higher
mountains of Colorado, New Mexico, and Arizona, extending to Southern
California. Var. @ was found by Dr. Rothrock on Mount Graham (783);
var. y, by the same, on Santa Rita Mountain (east of Tucson) and in the
Sanoita Valley (654 and 1001). The cone of 1001 resembles that of the
Asiatic P. Koraiensis, or of a small P. ite from Mexico. Var. £ was
collected on the San Francisco Mountains by Mr. Ferdinand Bischoff in
1871.—The species is intermediate between the true Strobi and Cembra; of
the former it has the peripheral resin-ducts, usually 2, on the dorsal side;
with the latter it has the large, almost wingless seeds in common; from
both it is distinguished by the hack of the leaf being marked by a single,
or a few series of stomata. It thus becomes the type of a third section of
the Strobus-like Pines, which may be arranged as follows :

1. Cembre, with large, almost wingless seeds; dorsal face of leaves with-
out stomata; resin-ducts of the serrulate leaves imbedded in the parenchyma;
P. Cembra of Europe and Asia with d,and P. Koraiensis of Ne
ern Asiawith squarrose cone-scales. 2. Fleziles, with similar seeds, but entire
or nearly entire leaves, with a few series of stomata on back, with peripheral
ducts; P. flexilis, P. albicaulis, and the Asiatic P. pygmea. This last is thus
entirely distinct from P. Cembra, as a variety of which it has long been
considered by Parlatore and other botanists, while P. Mandschurica, at least
o amients and the terminal bud. When, in the following scason, the axis elongates, whils the ameut

matnres 0  cone, this latter naturally becomes guite lateral, but we continue to designate it as snb-
teraiinal, in relation to ita own, soitancous, part of th axia.
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what T have seen under that name, is a true Cembra, not to be thrown
together with P. pygmaa, as has been done, and distinguished from Cembra
itself by the denticulate Strobus-like leaf-tips. 3. Eustrobi, with distinetly
winged seeds, leaves sharply serrulate on the edges and generally denticu-
late all over the tip, mostly without stomata on the back, and with periph-
eral ducts, like the last. Of this subsection we have P. Strobus, monticola,
and Lambertiana; Mexico has P. Ayacahuite; Japan, P. parvifiora; the East
Indies and Turkey, P. excelsa with P. Peuce.

Puxus wonopnviLos, Torr. & Frem. Report Expl. Exped. 1842-1844,
p. 319, t. 4; Parlat. L c. 378—A small tree, of scraggy growth, with gray
bark and stout, mostly single,” terete leaves (rarely in pairs, and then
semicylindrical and entire on the margins), 13-2' long, §-1" thick or wide,
with a deciduous sheath; involucre of the staminate flowers of about 6
scales; anthers with a short, entire or denticulate knob; cones subterminal,
ovate-subglobose, 2 or 2}’ long and nearly as thick, consisting of few large
scales with thick pyramidal apophyses, but without prickles; oval seeds
about §' long, with a wing nearly 1” wide; cotyledons 7-10.

The oft-described Nut-pine of F'r s first diti 35 years
ago, common from Arizona to Utah and California. This and the follow-
ing species furnish an important article of food to the Indians and other
natives. That single lea, before its nature was properly understood, troubled
botanists a good deal, so that Endlicher, supposing that the single leaf con-
sisted of two agglutinated ones, went so far as to change the name into P.
Fremontii. They are really single leaves, and the only instance of such
leaves in the genus (I do not speak of the primary leaves of seedlings or
young shoots, but only of the secondary leaves, which grow in bundles on
what we must take for reduced branchlets).

*The fresh leaves of pines, when sivgle, are terote, and w! nd ridged; the
leaves whicl grow in pairs are semiterete, lat on the upper or inner, and convex on the lower of outer
side, and only when (on. ‘more in the dry, they assume that

channelled form which we find 8o often described as characteristic of & species; those leaves that grow
in bundles of 3 or 5 are convex on the dorsal and ridged on the upper side; those with 3 are flattish,
about half as thick as wide; those with 5 are trisogular and nearly as thick as wide. It is thereforo

i already given when the namber
sbrivelled condition. The serra-
j20 of the minate teeth or their absence (ouly in a fow Weatern American
apecies the ed; @ leaves are without teeth) are of much greater importance, and o some extent
the nature of the tip is also of valae.
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Pinvs Evuiss, Engelm. in Wisliz. Mem. note 2.—Similar to the last,
but with more slender, entire leaves, mostly in pairs, rarely in threes ; stami-
nate flowers surrounded by a 4-leaved involucre; anthers with a knob or
short spur; cones and seeds similar to those of the last species, only a little
smaller; cones usually but 1§’ long; cotyledons as in previous species.

Camp Bowie, Arizona, Rothrock (493). Common from Southern
Colorado through New Mexico to Arizona. The two species here described,
together with the slender and 3-leaved P. cembroides, with harder shells to
the larger seeds, and 8-12 cotyledons, and the little-known 4-5-leaved
P. Parryana of the northern part of Lower California, constitute a small
group of very peculiar Pines, which we may designate as the Cembroid
Pines, characterized by the leaves of the flezilis group (with entire margins,
peripheral duets, and deciduous sheaths), by the seeds of Cembra and by
the cones and scales of Pinaster. Perhaps it would be proper not to lay
t00 much stress on the number of leaves and minor characters, nor on
their geographicil difference, and to unite them wnder the oldest and most

name of P. ides, Zuce., though ists, counting
e e ratedlch T A0 ey

There is no pine entirely analogous to them in the Old World, unless
we should refer here the little-known P. Bungeana, Zuce.; Murr. Conif.
Jap. 18, of Northern China. It has similar, small, subglobose cones,
though with less prominent knobs, but armed with recurved prickles; the
seeds are smaller, with a very distinct wing, the leaves in threes lose their
sheaths as our Nut-pines do, but are serrulate, and have several peripheral
ducts, but, singularly enough, also usually a single interior or paren-
chymatous one, forming thus a link between several groups.

Pixus Arizonica, n. sp—A middle-sized tree, 40° high, 2-3° in diam-
eter; branches squarrose, with persistent bracts; leaves in fives, 5-7'
long, § wide, closely serrulate, in a sheath over 1’ long (when old less
than balf as long); oval cone 2§’ long, 13" thick ; scales with a prominent
knob, which in the lower ones is recurved, armed with a recurved prickle.

On the Santa Rita Mountains, in Southern Arizona, Rothrock (652),
in 1874 “The best lumber of that region, there called yellow pine.”
This seems to be a meagre account to found anew species upon in a genus




CATALOGUE. 261

so difficult as Pinus, but I find it impossible to unite it with any other of
the allied species. It has the cone of P. ponderosa, especially of that form
figured by Torrey as P. defleza, and, like all forms of that species, it has
the peculiarity that the fallen cones, found on the ground, are always
imperfect, their lowest part remaining attached to the branch for another
season; I do not know of any other pine with this singular character.
But we could not well class this 5-leaved pine with the 3-leaved ponderosa.
On the other hand, the form of the cone and its scales will not permit us to
refer it to the Mexican P. Montezume, though the structure of the leaf is
very similar to that of this polymorphous species, which appears to include
even P. Hartwegii. The three parenchymatous ducts of the leaf and the
strengthening cells* within the sheath of the vessels are exactly as we find
them in Montesume, and different from ponderosa.

Puxus poxpeRosa, Dougl. Parlat. . ¢. 305.—A large tree, with large and
spreading head, thick, deeply cracked, red-brown bark, and heavy, resinous,
yellowish wood; thick branchlets, rough from leaf-scars and the persistent
remnants of bracts; leaves in twos or mostly in threes, 4-8', in some rare
forms 10-12', long, §” wide, with sheaths at first 1’ long, when old with-
ering to 2 or 3" long; staminate flowers cylindric, with an involuere of 10
or 12 scales, the lowest pair of which is about two-thirds as long as the
innermost ; anthers with a large sub-orbicular crest; fertile aments sub-
terminal ; patulous cones oval or rarely elongated, very variable in size,
2-6' long ; knob of the scales more or less prominent, and in some forms
even recurved, bearing a rather stout prickle; seeds black, ridged on the
lower side, wing broadest in the middle; cotyledons 6-8, or in the largest
seeds as many as 10.

Colorado, New Mexico, and Arizona, extending through the Northern
Rocky Mountains and adjacent regions to Oregon and California, mostly in
the middle altitudes; the most common and most useful timber of many

* This parme las been given to longitudinal cells with very thick walls, il
which pine-leaves, aod by thei
from one another. They are gencrally urrabged close to the epider:
tha laves, nd Bavo waaly about tho eme dismeta 0 the plde s themselves. We find them
also occasionally surroundiog the ducts, c.g. in P. ponderosa, also in tho Cembroid Pines and in P. Hal-
fouriana and P. aristata; while in P. flerilis they always leave the ducts free, a character by which
‘wo can readily distinguish the leaves of theso spocies, otherwise so similar. Not rarely are they found
within the sheath, strengthening, 1 it seems, the coutre of the leaf.

B Rty s s o




262 BOTANY.

parts of that district and generally known there as “yollow pine”. A most
variable tree, several forms of which have received distinct specific appel-
lations, but the specimens collected in these expeditions all appear to
belong to the ordinary smaller-leaved and smaller-fruited form. Whenever
the macroscopic characters leave any doubt, the microscopic structure of
the leaf appears to offer a sure guide. The leaves contain two or three or
often more p in-ducts, usnally of ly small diame-
ter, always with some, and often surrounded by many, of those strengthening
cells of which I have spoken before; the same cells occur within the sheath,
above and below the bundles of vessels. I have examined the leaves of
20-30 specimens from the whole range of the species, and have never failed
to discover this same structure, which I must therefore consider as char-

acteristic of the species.

Puxus Caravanuana, Engelm. in Wislizen. Mem. note 26; Parlat. 7 c.
397.—A middle-sized tree, with ternate, closely serrulate leaves 23—4'
long; the loose glistening sheaths 3’ long, deciduous after the first season;
staminate flowers slender, cylindric, about 3 long, sometimes interspersed
among the foliage; involucre as long as the nearly entire-margined bract,
of 8-10 scales, the outer about half as long as the inner ones; anthers with
an almost orbicular crest; oval cones sub-terminal, small, 13’ long; knobs
of the scales bearing recurved, deciduous prickles.

Southern Arizoua, in Sanoita Valley, at 6,500 feet altitude, Rothrock
(649), in 1874; also Wright, and in Western Chihuahua, Wislizenus.—A
tree 30-50° high, “with bark resembling yellow pine”; easily distinguished
by the ch given, and especially by its deciduous sheaths. All the
Strobi and Cembroids have such deciduous sheaths, but among the Pinas-
ters the sheaths are persistent, except in one or two Mexican species, in P.
Bungeana, above mentioned, and in this species. Leaves strongly and
closely serrulate, and with three or often four parenchymatous ducts.

Pixvs contorTA, Dougl, var LatiroLia, Engelm.; P. Murrayana, Balf.
Oreg. Com. Rep.—A middle-sized tree, sometimes 60-80° high, and 2-4°
in diameter, with thin, scaly bark of grayish to red-brown color, and close,
white, rather soft wood; leaves in pairs, 13-2' or rarely 3 long and 1"
wide; staminate flowers oblong, 6 in length, their involucre commonly of
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6 scales; crest of the anthers rounded ; pistillate aments subterminal, their
scales with erect or spreading points; cones oval, usually very oblique, and
often curved, reflexed, 13-2' long; scales, especially the lower ones, with
largely developed pyramidal kuobs in the centre, much smaller on the inner
side, armed with strong or sometimes slender, awnlike prickles; sceds
black, rough, ridged on the lower side; wing widest below the middle;
cotyledons usually 5.

Southern Colorado to California, apparently not noticed in Arizona.
A valuable timber tree of the northern mountain regions, forming large
forests in the higher altitudes of the Rocky and California mountains,
reaching into the British Possessions. The original form, discovered by
Douglas near the mouth of the Columbia River (. Bolanderi, Parlat), is a
seaside tree, extending up and down the coast, resisting the ocean storms,
as does P. is those of the Medi and ing the inside
vegetation; it is distinguished by its low, scrubby, and often shrubby
growth (whence probably the name), and its slender leaves, not more than
4-3" wide; northward, in British Columbia and Alaska, both forms com-
pletely run together. The species was formerly confounded with the East-
ern P. inops, which differs by its lateral, more or less pedunculated cones;
it is more closely allied with the Northern P. Banksiana, which, however,
bears its scarcely prickly or entirely unarmed, mostly lateral, rarely sub-
terminal, cones erect or patulous, never recurved: a very unusual occurrence
among pines. The cones of the Rocky Mountain form, and also those of
the seaside scrub, are usually persistent for many years, and often remain
closed after maturity (serotinous), while in the variety of the Sierras they
appear to open on maturity, and to drop before the following season, as
Prof. C. . Sargent observed.

Justeerus Viroiviana, Linn.; Engelm. American Junip. in Trans. Ac.
St Louis, 3, 591.—Santa F¢, N. Mex,, Rothrock, in 1874 (43). Readily
distinguished by its slender branchlets and leaves with entire margins.

Hook,var. Engelm. Junip.590.—

A small tree or a bush, with fibrous bark, squarrose brariches, and obtuse,
minutely denticulate leaves in twos and threes; berries globose, blue-black,
or sometimes copper-colored, 3-5"" thick, resinous, pulpy ; seeds 1 or 2.
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Chiricahua Agency, Arizona, Rothrock. A form common from South-
em Colorado to New Mexico and westward; distinguished from the original
J. occidentalis of Oregon and California by its more squarrose growth, thin-
ner branches, and smaller fruit.

Jumperus pacuypEL@A, Torr. Bot. Whipp. in Pac. R. R. Rep. 4, 142;
Engelm. L c. 589.—A middle-sized tree, with spreading head and thick,
fissured bark; branchlets slender; leaves elongated, often resiniferous on
the back, with slightly denticulate margins; berries large, glaucous, many-
seeded.

An important tree in Western New Mexico (Fort Wingate, Rothrock,
number 140, in 1874) and Northern Arizona; readily distinguished from
all the other species by its bark, which Dr. Rothrock compares with that
of the white oak, and others with the bark of pine.

JuNiperus CaLIFoRNICA, Carr., var. Uranexsis, Engelm. Junip. 588.—
More slender than the western type, J. Californica, with thinner branches
and smaller, not so strongly fringed leaves, often in twos; smaller, moro
globose berries; embryo with 5 cotyledons, as in the species.

Camp Apache, Arizona, Gilbert, Rothrock.

GNETACEZ.
Ermepra C. A. Meyer.—Arizona and New Mexico.
Ernzora maievca, Torr—Arizona and New Mexico.
ENDOGENS.
ORCHIDEZ.

MicrosTyLis MONTANA—Bulb 1’ in diameter; stem 6’15 high, with
2-3 broad sheaths at base; 1-2 oblong-lanceolate, obtuse leaves, tapering
below into sheaths; flowers many, sessile in a narrow spike (which is 2-5'
long), yellowish-white, without the ovary 1” long, each one subtended by
an oval bract 1" long; sepals cqual or ne«.rly 0, oval, rather obtuse; lip
next the axis, 1

ly sagittate at base,
but obtuse or occasionally notched at apex Tateral petals filiform (usually
coiled up), somewhat longer than the sepals ; column very short, tapering o a
point, and with a very minute tooth on either side below ; stigma a small depres-



CATALOGUE. 265

sion or pit; anther nearly sessile, of two parallel cells, open above, and free above
from column, pollen masses two, not divided, or with a mere sulcation, attached to
the minute gland on the tip of the column ; mature capsules 3-4" long, oval

1t is particulary remarkable in having a dense spike of sessile flowers.
Mount Graham, Arizona, at an elevation of 9,500 feet (734). It appears
to be extremely rare. I am indebted to Mr. Watson for indicating the
genus, and also for the information that the plant was probably undescribed.

HIABENARIA L 7—Stem leafy; leaves oblong-lanceol
obtuse ; spike long, densely flowered; bracts about as long as the flower.
My specimen from Willow Spring, Arizona (269), shows a well-marked,
hooded, posterior sepal, such as we might expect to find in . dilatata, but
is without the dilated base to the lip and the trowel-shaped rostellum of the
latter species; lip lanceolate, not longer than the somewhat curved spur.
The locality whence this specimen was obtained was a very cold, damp one
(even though in Arizona), at an altitude of 7,195 feet.

TApENARIA HYPERBOREA, R. Br.—Colorado (965).

IlapENARIA DILATATA, Gray.—Colorado; in company with the above.
Quite too near some forms of the above species, as the characters on which
the distinetions are founded vary immensely.

EmPAc'us craaxtEs, Dougl—Nevada.

Lindl—Entirely in accord with the figure (Spi-
ranthes decipiens, Hook.), 204, Hook. FL Bor. Amer., except that on either
side of the base of the lip, in some of my specimens, there is a distinctly
serrated crest.  Other flowers from the same spike have a single crest
in the median line.

Mount Graha.m, Arizona, at 9,500 feet elevation (749).

, Chamisso—Mount Graham, Arizona, at
9,500 feet elevation (752); Uu\h ; Colorado.

Corarrormiza Macrat, Gray i—I name this specimen so with great
doubt. It will more likely prove to be new, I think. It differs from the
genuine C. Macrei in its smaller flowers, short, thick column, spur short,
thick, and truncate, the lip oval, and with a distinct auricle on either side
at base.

Mount Graham, Arizona, at 9,500 feet (750).—This peak appears to
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be especially a rendesvous of our more northern forms of Orchids. It is not
unlikely that the summits of the White Mountains of Arizona still further
north would show even a greater number.

IRIDEZE.

Iris Tousurana, Herb. Bot. Beechey.—South Park, Colorado, com-
mon (967). Dr. Loew also collected an imperfect specimen from further
south, probably New Mexico.

Michx. (. iana, L., of Preliminary
Report, 1874).—Regarded by Mr. Watson as distinguished from 5. Bermu-
diana, L, “by its low and usually very slender habit, the scape always
terminated by a single spathe sessile within the terminal longer bract, and
the flowers small, with segments setosely mucronate and capsules globose”
(Proc. Amer. Acad. xii, p. 277). My specimen (945) from Colorado has
larger flowers, and is probably somewhat out of range; still I regard it as
belonging to this form.

Sisyrivcmiv seLLum Watson (Proc. Amer. Acad. 1. ¢.).—6-18" high;
leaves narrow, smooth, shorter than the smooth stems; terminal bracts
1-3' long, not longer than the peduncle; spathes 2, enclosing 4-7 flowers
and maturing 2-4 capsules, which are somewhat obovate and transversely
wrinkled when mature; seeds obtusely angled and distinctly roughened,
about 10 to the cell, light purple; petals 4-6” long, toothed or slightly
mucronate; stamineal column nearly 3 long and pubescent at the base.
The stem is narrowly margined.—Zufi, New Mexico, 6,500 feet eleva-
tion (171).

Sisyrivcmiuu Arizonicos, Rothrock, Bot. Gazette, vol. 2, p. 125.—1-2
feet high; stem proper smooth, ancipital; leaves 6-12 inches long, 2-6
lines wide, gradually attenuate into an acute point, 24 distinet white ribs
in centre, and one or more less distinct toward either margin, minutely
prui dandular, slightly hened on the margin; spathe of two
lanceolate leaves regularly tapering to the top, somewhat shorter than the
peduncles, of which each branch bears from 2-5 (most frequently 2); flowers
yellow, 1-13' in diameter, bright yellow segments of the perianth broadly
lanceolate ; anthers 6 lines long, linear, twice as long as the dilated fila-
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ments, which are united about one-third their length ; style cleft half-way
down into linear divisions; seeds (immature) oval or nearly round, mar-
gined, on a funiculus longer than their diameter.—Prats XXVL. Natural
size. Fig. 1. Stamen, seen from outside. Fig. 2. The same, seen from
inside the flower. Fig. 3. Style. Fig. 4. Flower, with perianth removed.
Fig. 5. Mature capsule. All except the first enlarged about 5 diameters.

This handsome species (238) I discovered at Willow Spring, Arizona,
at an altitude of 7,195 feet; grows in damp places. There are indications
of its presence elsewhere in Arizona, and allied species are found in Mexico.

AMARYLLIDEZ.
BY DR. GEORGE ENGELMANN.

Acave Uranexsis, Engelm., Bot. King’s Report, 497; Engelm. Agav.
in Trans. Acad. St. Louis, 3, 308.—Stemless; leaves suberect, or outer ones
spreading, lanceolate, tapering from a broad base, concave, 6-12' long, 1-2'
wide, not constricted above the base, very thick, hard, glaucous and rough,
terminating in a long (1 inch) pale spine, with broad whitish teeth on the
margin; flowering stalk 5-7° high, with a spike-like raceme of yellow
flowers each 1’ long, in pairs, or often in clusters of 4, on distinct pedicels ;
lobes 3 times longer than the funnel-shaped tube, which bears the stamens
in the middle; filaments and style not much longer than the perigon;
capsule oval subeylindric, about 1 long.

Northern Arizona, Bischoff, to Southern Utah.

Acave Parmvi, Engelm. Agave, L ¢. 311. (4. Americana, var. ?lati-
folia, Torr. Bot. Mex. Bound. 213.)—Stemless; numerous short and broad
(9-12" long and 3-3} wide) leaves crowded around the base of the stalk
pale, glaucous, with small, almost black, spiny, straightish teeth, and with a
dark, horny margin toward the cuspidate tip, which terminates in a robust,
somewhat triangular, black spine 1’ in length; stout scape 8-12° high,
bearing a large, branched panicle of cream-colored flowers over 2’ in
length; perigon deeply 6-parted; lobes twice as long as tube, which bears
the long-exsert stamens in its throat; capsule broadly oval, sessile; seeds
larger than in either of the other species.
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Western New Mexico and Northern Arizona; Rocky Canon, Roth-
rock (274), in 1874. Parry, Bischoff, only fruit. Dr. Rothrock’s observa-
tions and very complete specimens enabled me to give a connected account
of this species, of which fragments only had been known for many years.
Rev. Mr. Greene noticed the abundant secretion of a sweetish liquid filling
the tube, which has also been observed in other species. The rootstock is
used as a substitute for soap by the natives, under the name of Amole,
much like that of Yucea, and, when roasted, is considered a great delicacy,
named Mezcal.

Acave Paumeri, Engelm. Agave, I ¢. 319.—Stemless; leaves lance-
olate, 10-20' long by 2-2}' wide, attenuate into a slender, terete, narrowly
channelled, brown spine; marginal teeth flexuous or recurved, dark brown;
scape as in the last; panicle loosely branched ; flowers 2’ long; perigon
whitish, lobes a little shorter than tube, stamens from" its middle, and,
together with anthers and style, long exsert, purplish; capsule cylindric,
stipitate; seeds small, roughish.

Camp Bowie, Arizona, Rothrock (496), 1874; Palmer, in Southern
Arizona. Similar to the last, but reacily distinguished by its longer, nar-
rower leaves and the other characters enumerated. Used for the same
purposes as the last.

ALISMACEE.

TriGLocHIN PALUSTRE, L.—South Park, Colorado (952).
TricLocr MariTMuM, L—Alkaline plains of South Park and San
Luis Valley, Colorado (942, 951).

NAIADEZ.

P L., var. LLus, Fries—South Park,

at 10,000 feet elevation (961). No mature fruit.

POTAMOGETON PERFOLIATUS, L., var. LANCEOLATUS, Robbins{—Twin
Lakes, Colorado (960).

PoTamoceTox MARINUS, L—Twin Lakes and San Luis Valley, Colo-
rado (955).

PoTAMOGETON PECTINATUS, L. (959).

Natas masor, Roth.—Huntington Valley, Nevada.
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TYPHACEZE.

8 , Engelm—Swamps of the San Luis Val-
ley (956).
Seancantom soeprex, Huds—Twin Lakes (957); swamps of the San
Luis Valley (958).
LILIACEZE.

FRITILLARIA ATROPURPUREA, Nutt.—Nevada.

FriniLiariA pupica, Spreng.—Nevada.

Lty Pritapevericuy, L—Central Colorado.

Lrovuia seroria, Reich—South Park, Colorado (943).

Cavocuorrus NurraLim, T. & G.—Utal; also a small-flowered form
from Fort Wingate, New Mexico (148).

CavocrorTus Gusisont, Watson (vol. v, King's Report, p. 348).—
Central Colorado (941); also Eastern New Mexico.

Levcocrinum  MontaNUM, Nutt.—Clear Creek Canon, Colorado (944).

Avuus ceruus, Roth.—South Park, Colorado (948).

Avvium aTrRorUBENS, 8. Watson (King’s Report, vol. v, plate xxxviii).—
Nevada.

Aviivy RETICULATN, Fras—Denver, Colo. (946).

Avin muTapiLe, Mx.—South Park, Colorado (947); Willow Spring,
Arizona, 7,195 feet elevation (237).

Avviun scaposvM, Benth—Small-flowered form from White Mount-
ains of Arizona, at 8,200 feet clevation (197). Vol v, King's Report,
plate xxxviii, figs. 10 and 11.

Avvriom axcees, Kellogg.—Mineral Hill, Nevada.

Camassia ESCULENTA, Lindl —Independence Valley, Nevada.

MH.LA BirLoRrA, Cav.—Southern Arizona at 5,550 feet elevation (523).

1 , Ortega. th, 6-2° high; Tinear leaves

* Ecunaxors, Ortega—Divisions of the perianth 0, with three nerves i tho middle of eich.
Stomens 6 inserted on the buse of the perianths divisions, subbypogynous ; Slamenta retrorsely serrulate.
ma three-lobed (slightly) avd papil-

oy led ; leaves linear, radicn, ensiform ; inflorescence racemoss, with two to three flowery, on Jointed

‘pedicels, from ench bract.
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hardly as long as the scape; flowers 8” in diameter, dark orange-yellow,
on pedicels jointed at or below the middle; seeds 4-7 in each cell, black.
Stamens shorter than the style. From the descriptions and from the
scanty material at my command, I infer that this is an excessively variable
plant—Southern Arizona (537).

SwiLaciNa steLLATA, Desf—Utah, and South Park, Colorado (953).

Yucea* Baceata, Torr—A stout species, northward stemless, south-
ward with a low or higher trunk; leaves rigid and rough, 1-3° long, 1-2'
wide, with a stout terminal spine, the margin with few but thick fibres;
panicle oval, almost sessile, with large, thick, whitish bracts; flowers mostly
large, 2-3 long; fruit pendulous, pulpy, containi thick seeds.—
Bot. Mex Bound 221; Engelm. Trans. Ac. St. Louis, 3, 44.

Arizona (only fruit collected) to New Mexico and South Colorado,
extending into Southern California and Northern Mexico.—One of the
coarsest-looking species of this beautiful genus, remarkable especially for
its pendulous, edible fruit, which are called dates or bananas by the settlers,
and are eaten by the Indians and others.

Yucca aNGUSTIFOLIA, Pursh.—A stemless or almost stemless plant, with
very rigid and sharp-pointed, linear, sparingly filamentose leaves 1-2° long
and 3-6" wide; raceme almost simple, spike-like, sessile; flowers usually
greenish-white; dry capsule erect, large (23-3' long ard half as wide), open-
ing with three valves through the dissepiments, each usually splitting again
at tip; seeds very thin, flat, 5-6" in diameter—Engelm. L c. 50.

Santa Fé, New Mexico, Rothrock (66), and from the Missouri plains to
Texas and Arizona.

A more showy variety is 4. elata, Engelm. L c., with a trunk several feet
high, very rigid, glaucous leaves, often almost without fibres on the edge;
an expanded branching panicle, with larger, showy, white flowers—Camp
Grant, Arizona, Rothrock (382), and Dr. Palmer.

Veratrunt aLsum, L—DMount Graham, Arizona, at 9,500 feet eleva-
tion (395); Utah.

*Dr. Bogelmann bas Kindly forvistied tho portion on Yuccs.

+ This rpecimen was first named as above. - Since this, however, Mr. Watson has marked o spoci-
men for the Philad. Acad. Nat. Soiences as Feratrum Californicum, Durand. In vol. v, Kiug's Report, pe
344, i regards Durand's species as a more loosely pavicled form of Feratrum album, L., 30d also consid-
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ZxaADENUS GLAUCUS, Nutt—Celorado (950). Also from the Mogollon
Mesa of Arizona a form corresponding well with the description and with
other specimens, save in the shape of the gland, which extends across the
lobes of the perianth, but has sometimes no upward heart-shaped divisions
whatever (103), Loew. The shape of the gland, I am convineed, is quite
too inconstant to serve as a specific test. A specimen from Anticosti Island
has exactly the gland of Z. Fremontii, Torr., and yet is in all other respects
a good Z. glaucus.

Z¥GADENUS ELEGANS, Pursh (FL N. Am. vol. 1, p. 241)—1-2° high,
slender, upper leaves few, one or two somewhat elongated but not exceed-
ing the stem; lower leaves narrow (4-6" wide), equal to or exceeding the
stem; pedicels in the developed flower 8-12” long, slender, exceeding the
narrowly lanceolate, thin, veined bracts; flowers “white” or yellowish-
white, 8-10" in diameter; divisions of perianth oblong, obtuse, longer than
the stamens ; racemes often paniculate at base; oblong ovules in two rows,
20-25 in each cell. In my specimens of this species, the glands are usually
deeply and obtusely two-lobed, with the lobes entire and the veins indis-
tinctly seen. In a specimen of Z. chloranthus, Rich. (for which species I at
first took this), from Fort Yukon, Alaska, the glands are less doeply lobed,
with the lobes truncate and distinetly toothed, and the veins quite plainly
seen.  Not only do these shapes and divisions differ in the same species,
but often markedly in the same flower.

By Pursh, the flower is said to be white, the petals acute, and the
gland cinnabar-colored, in which points my specimens certainly do not agree
with the description. Mr. Watson, on comparing this with the plants in the
Cambridge herbarium, names it as above; and I do not hesitate to accept
his determination —Mogollon Mesa, Arizona, Loew (103); Willow Spring,
Arizona, at 7,195 feet elevation (243).

Zxoavenus Nurrauar, Gray.—Apex, Colorado (944).

eru our enstern . ciride, Ait., as diflering from ¥. album, L., “ only in the green berbaceous perianth,
tho segmonts perbaps rather less attenato nt Lare, tho paicle more open aud with longer branches.”
The Oregon form (probably the same with which Durand contrasted bis ¥. Californicwn in Plant. Prot-
ten. Calif. p. 10%) Mr. Watson decides o be 7. Eschscholtsis, Gray.

Comparing the spenimen (305) from Mount Grabam with an eastern V. riride, Ait., I find the lat-
ter to bave much longer (rolatively) and more delicato filanients, and the unopened anthers to b just
a little rotase at the apex, giving them, when fully opened, the appearanne of o slightly four-lobed disk.
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XEROTIDEZ.

Dasyuiion* crammvroLvt Zuce.—Caudex 4° high; scape 8-10°
high, 2’ in diameter; leaves 2° long, 6-10" wide, spiny serrated ; spikes of
the flowering panicle subtended by lanceolate, clasping bracts; perianth
white or whitish; filaments mach exceeding the lobes; embryo cylindrical,
in the centre of a hard, horny albumen and nearly as long; fruit whitish,
with a purple tinge, conspicuously 3-winged.—Southern Arizona (329, 655).

Dasyuimiose erumeess, Torr—Caudex and scape 6° high; leaves
linear, 2-3° long, 4-6 wide at base, and regularly tapering to the tip, semi-
terete below, channelled above, edges rough; fruit 3-lobed, 3-celled, and
not winged (but appearing so from the diverging cells), broader than long,
thin, membranous, and burst by the maturing seed ; the sheathing bract at
base of each primary branch attenuate into a long filiform tip—Rocky
Cafion, Arizona (278).

This my friend Mr. Watson has named Lindheimerianum, but it cor-
responds so well in its fruit and leaves that I have named it as above.

JUNCEZ.
BY DR. GEORGE ENGELMANN,

Juxcus Bavmicus, Deth., . montaxvs, Engelm. Revis. Junc. in Trans.
Acad. Saint Louis, 2, 442—A smaller inland form of this species, with
nearly equal segments of the perigon, longer, beaked capsule, and slender,
pointed seeds—Colorado; New Mexico to Nevada; Rothrock (23).
Jucus TriGLums, Linn —Ciwspitose, with short subulate leaves, chan-
nelled near the base; naked stems 3-5' high, bearing a terminal head of 2
or 3 flowers, enclosed in large broad bracts; obtusish sepals shorter than
the oblong, obtuse, mucronate capsule; filaments many times longer than
the small anthers; large seeds loosely enveloped in the striated coat, appen-

* Dasviakio, Zuce —] jous. Male-flowers 2-3 in clasters, enclosed in {hin, hyaline,
somewhat fimbriate Lracts; pedicels 1-2” long, jointed above; perianth of  similar white of whitish
divisions; fil hed to the base of tho divisions; pistil abortive. Femalo f bracteate
clusters, like the malea; ovary sometimes 1., sometimen f-celled, with usually 6 ovalcs, of which but one
or two mature iuto seeds.—Erect, hard erbs, with clusters of narrow, recurved leaves crowniog the
candex. Scape G-14° high, terminated by large masses of small flowers. The ends of tho leaves usually.
split up into white, thin, strong fibres, which could doubtless be utilized in tha manufacture of cordage.

Dasylirion graminifolium, Zuce. Since tho above was put in typo, Mr. Watson haa determined this
plant to be a new and clearly distinct species, which ho names D. Wheeleri. Sec uote under Table of
Oniers, at end of volume.
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daged at both ends.—Twin Lakes, Colorado (J. Wolf), and generally on
the alpine summits of the Rocky Mountains and northward; also in
Europe

JuNcus casTANEUS, Smith—Stems from a creeping rhizoma, about a
span high, naked or with one or two leaves; basal leaves shorter than the
stem, rather stout, channelled below, nearly terete upwards; single or few
large, few-flowered heads generally from a foliaceous sheath; deep brown
flowers }' long; anthers half as long as filaments; prismatic capsules much
longer than flowers ; seeds 3", or with the appendages 13" long—Mosquito
Pass, Colorado, J. Wolf (933), and generally on the alpine heights of the
Rocky Mountains, to the northwest coast, and in similar regions of the O1d
World. A very conspicuous form; flowers and seeds among the largest in
the genus.

Juxcus TENus, Willd—Throughout Colorado and New Mexico.—
Rothrock (45), in 1874.

Juscus Buroxius, Linn.—San Luis Valley, Colorado.

Juscus roNcistyLis, Torr. Bot. Mex. Bound. 223; Engelm. Junc.
453 —Caespitose, stoloniferous plants, with flat, grass-like leaves, erect
stems 1-2° high, bearing large, few-flowered heads, single or several in an
elongated, strict panicle; flowers 23-3" long, with ovate-lanceolate, acute
sepals, of nearly equal length; anthers much longer than the filaments;
prismatic capsule obtuse, mucronate, about as long as sepals; seeds ovate,
abruptly pointed at both ends, striate-reticulate—Rocky Mountains to
California; Twin Lakes and South Park, Colorado, Wolf; Santa Fé, Roth-
rock (1005), with fewer and larger heads, and Ash Creek, Arizona (308),
with smaller, few-flowered heads in & panicle 3-5' long.

Juscus maremxa1vs, Rostk—Camp Lowell, Arizona, Rothrock (711),
the most western locality known for this species. A form with all the
sepals acute and aristulate.

Juncus Noposus, Linn,, var. mcAcepHALUS, Torr—San Luis Valley,
Colorado, J. Wolf; Rothrock (174), from Zui, New Mexico.

Juscus MerTENstanus, Bong.—Stems caspitose, from a stout creeping
rhizoma, a span to a foot high, weak, compressed, leafy ; leaves compressed
from the sides, indistinetly cross-partitioned, mostly auricled at the sheaths;

18 BOT
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heads few, rather large, deep brown or blackish; flowers about 2" long,
outer sepals acute, inner mostly shorter and obtuse, mucronate, rarely
similar to the outer ones; stamens 6, or sometimes 3; filaments as long as
anthers, or longer; ovary and capsule obovate, obtuse, abruptly pointed
by the short style; seeds obovate, short-tailed at both ends.—Highest
mountains of Colorado; Mosquito Pass; Twin Lakes, Wolf; and north-
westward to Alaska.

Juncus xipE10iDES, E. Meyer, var. montanvs, Engelm. Junc. L ec.
481—Stems flattened, 3-13° high, with laterally compressed, slightly cross-
partitioned leaves, mostly auriculate at sheaths ; heads few, many-flowered,
light or darker brown; flowers smaller than in the last; all sepals acute,
inner ones shorter; stamens 6; capsule oval, rostrate, about as long as
sepals; seeds oblanceolate, and pointed at both ends.

Sierra Blanca, Arizona, Rothrock (808), at 12,000 feet altitude, and
through the Rocky Mountains to California and Oregon. Our specimens
show only 1-3 heads, but at Zuni, New Mexico, Dr. Rothrock collected a
form (170) over 2° high, with few- (3-5-) flowered heads in compound
panicles; sepals very acute, of equal length; anthers half as long as filaments;
capsule (immature) rostrate. This form seems to stand near the original
type from the Pacifie coast, or to form a transition from it to J. ozymeris.

COMMELYNEZ.

Trabescantia Vireinica, L—The narrow-leaved forms (372, 118),
New Mexico; also Camp Grant, Arizona.

CYPERACEZ.

Creerus NurraLLiy, Torr.—A small form, with three stamens and three
stigmas—Sanoita Valley, Southern Arizona (599).

Crerrus oveLexvs, Mubl—San Luis Valley, Colorado (979), and
Southern Arizona (600 a, 602, 369).

Creerus Scaweinirzir, Torr—Colorado; also Willow Spring, Arizona,
at 7,500 feet elevation.

Cyrerus cEPHALANTHUS, Torr.—Culm sharply 3-angled ; angles decid-
edly rough; sides hispidly pubescent; leaves shorter than the stem, rough-
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margined, 3-4" wide (radical, and toward lower part of the stem); invo-
lucre 3-leaved, leaves much exceeding the nmbel; 3—4 rays of the umbel
erect, many 8-14-flowered spikelets agglomerated into an oblong head;
scales ovate, obtuse, 7-9-nerved, sides brown and midrib green; the bracts
subtending the spikelets setaceous, nearly as long as the spikelet; achenia
triangular-ovate, somewhat shorter than the scales; stigmas 3; stamens
3—Sanoita Valley, Arizona (600, 601).

CveERUS ROTUNDATUS, L, var. Hyona, Gray—Nevada.

Cyrerus PHYMATODES, Muhl. (C. repens, Ell; Bot. Mex. Bound.).—
Southern Arizona (365, 400 a).

HEMICARPHA SUBSQUARROSA, Nees.—A luxuriant specimen from Camp
Lowell, Southern Arizona (715). It appears to me as though this genus
rests on insufficient foundation, the inner scale being so often reduced to a
minimum, and at times is wanting altogether.

Evreocuarts parustris, R. Br—Camp Grant, Arizona, furnishes a
specimen (380) with the bristles shorter than the achenium; San Luis
Valley, Colorado (927, 977).

Evx R UL R. Br.—Alkaline flats of San Luis Valley,
Colorado (928). Bristles twice as long as the achenium.

Scirpus pavcrrLorus, Lightfoot.—Twin Lakes, Colorado (926).

Scirpus punGens, Vahl.—Denver (925), and Gila Valley, Arizona, at
3,080 feet elevation (336). Nevada.

Scireus  vaLwus, Vahl—San Luis Valley (930); Western New
Mexico, at 6,500 feet elevation (104, Loew); also Arizona (330 a), with
bristles to fruit longer than achenium ; and Nevada.

Scirpus MarrTIMUS, L—Nevada.

ErtoproruM PoLYsTACHYON, L—Twin Lakes (968).

FiusRistyLis cAPILLARIS, Gray.—Souther Arizona (611, 624). Quite
variable in size and in shape of fruit.

Craptoy errusoy, Torr—Culms nearly terete, 3-7° high; elongated,
linear leaves acutely serrate on back and margin; spikes small, several in
a cluster, forming large, loose panicles; scales 4-7, the lowest empty,
the top one with aperfect flower, and the one below it with a staminate
flower.—Nevada.
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Konresia* scireixa, Willd.—Cespitose, 5-8' high ; leaves shorter than
the stem, the few small brown spikelets clustered into a short terminal spike ;
Tower flowers are female, and the upper ones male.—Colorado.

Carext orNocrates, Wormsk—Mosquito, Colorado (1000); Tiwin
Lakes, Colorado, Professor Wolf

Carex scirpoipEA, Mx.—South Park, Colorado (1002); Mosquito,
Colorado ; Professor Wolf.

Carex POLYTRICHOIDES, Muhl.—Twin Lakes, Wolf (1004).

Cagex oBrUsATA, Lilij—South Park, Colorado (1003).

Carex Lyot, Boott.—Twin Lakes, Colorado (1001).

Carex sicoats, Dew—South Park (1009); Mosquito, Colorado
(1008).

Carex Dovcrast, Boott.—Santa Fé, N. Mex. (31); Denver (1010).
Var. uvor at Twin Lakes (1011).

Carex Gavaxa, Desv.—1-2° high, slightly scabrous above; leaves
1-2" wide, shorter than the culm; spikes ovate or oblong, of numerous
crowded spikelets, the lower sometimes compound, dicecious, or male with
a few female flowers, or female with a few male flowers, naked or with
ome or two clasping setaceous bracts shorter than the spike; perigynia
dark chestnut-colored, shining, pl , tapering to a very short coni-
cal beak, whitish at the nearly entire orifice, serrate above on the obtuse
margins, marked in front toward the somewhat cordate base with a
longitudinal furrow and a few nerves, nerveless on the back, the walls thick
and spongy; stigmas 2; scale chestnut-colored, more or less hyaline on the
‘margins, ovate-acuminate, cuspidate, longer than the perigynia; acheno
orbicular, dark chestnut.—Willow Spring, Arizona (232); South Park,
Colorado (225, 383, 384, very young). Otto Bickeler, in the Linnzea, vol.
39, p. 54, quotes C. Gayana as a synonym of C. divisa, Huds. But the
often dicecious spike of Gayana, its few-nerved, furrowed perigynium with

= Koprrsta, Willd.— Poreanial herbe, with graselike lcaves, radical or sheathicg. the sems at
the base. 10 a terminal apiko, s branched at the base, with a glumelike
bract under each spikelet. In each spikelet the loweat glume cacloses an ovary with a long trifid style,
the next one, or rarely 2 glumes, enclose 3 stauens, aud there in often & small rudimeutary glame or awn
terminating the axis. Some spikelets have only one glume, enclosing an ovary, aud some, near Hamd
of the spike, have ouly one glume with 3 stamens.”—Bentbam’s Handbouk of the British Flora, p. 904
‘AnEx.—For the following careful elaborationof this genus, I am Indebted o M, William n.-m,

of Boston.
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obtuse margins and nearly entire beak, appear to distinguish it from divisa,
which has a bidentate, many-striate perigynium, wing-margined above.

Carex marciDa, Boott.—Twin Lakes (1012); Santa F¢é, N. Mex.

Carex voLPNowes, Mx.—Tanks 26 miles south of Camp Apache,
Arizona (267)

Carex wumicats, L—Santa Fé, N. Mex. (46, is a very small form).
Var. raciuis, Boott (C. Hookeriana, Dew.), South Park, Colorado (1006).

Carex stevopmyLLs, Wahl—South Park (1012).

Cagex TENELLA, Schk.—Twin Lakes (1016).

Cagex canescens, L—Twin Lakes (1017) (1018 possibly C. canescens,
Blyte).

Cagex EomnaTa, Murray (€ stellulata, Good.) (1018 in part).—Twin
Lakes; also (214) from Willow Spring, Arizona, at 7,400 feet.

Carex Liopoxi, Boott.—Colorado (1030 and 1031); Mount Graham,
Arizona, at 9,000 feet elevation (427). Dr. Boott founded this species
on specimens brought from the Columbia River by Dr. Scouler, and
noticed its affinity to C. arida. It has since been found to have a wide
range at the West, and to be very variable, approaching C. leporina, L.

Carex LeporiNa, L—Colorado, Wolf (1024, 1025).

Carex resTIvA, Dew.—Mosquito, Colorado (1020); Mount Graham,
Arizona, at 9,0.0 feet (430).

Carex Apusta, Boott.—Colorado, Wolf (1028, 1029).

Carex mieios, Good. (€. vulgaris, Fries, var. alpina, Boott.)—Chiri-
cahua Creek, Arizona; also Mosquito, Colorado (1035, 1036), Wolf.

Carex vuLGaRris, Fries—Twin Lakes, Colorado (1039.)

Carex aquatinis, Wahl —South Park (1034). Var, Twin Lakes
(1087, 1038, Wolf), 18" high, very slender, with 1-2 male and 1-2 linear-
clavate, loosely flowered, exsertly pedunculate female spikes; bracts shorter
than the culm; perigynia (very young) obovate, nerveless, abruptly ter-
winated by an extremely short, entire beak, broader and shorter than the
lanceolate purple scales which have a pale midrib.

Carex Jamesu, Torr—Denver, Colorado (1032); Willow Spring, Ari-
zona, at 7,195 feet (216). (No. 245, from Willow Spring, resembles C.
acuta, L, but the bracts are shorter and the perigynia bidentate.)
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Carex pECIDUA, Boott—Willow Spring, Arizona, at 7,195 feet cleva-
tion (238), Rothrock.

Carex Buxsaumn, Wahl—Twin Lakes, Colorado (1042).

Carex AtrATA, L—South Park (1046). Var nicra (C. nigra, All)—
Oro City, Colorado (1047). Var. ovata (C. ovata, Rudge.)—South Park
(1050, 1051). Var. from Mount Graham, Arizona, at 9,000 feet (431),
with cylindrical spikes on el d weak peduncl

CaREX ALPINA, Sw—South Park, Wolf (1013).

Carex Parrvana, Dew.—Smoothish, 4-18' high ; leaves 3’ wide, with
revolute margins, tapering to a long slender point, shorter than the culm;
spikes oblong or cylindrical, either single, dicecious, or 1-4, the uppermost
much the largest, about 1’ long, male, or female with scattered male flowers,
the others female; bracts 1-2, slender, the lowest shorter than the culm,
with connate purple auricles forming a short (1-2” long) sheath; perigynia
triquetrous, broadly ovate or obovate, emarginate, serrate-ciliate on the
‘margins above, about the length of the broadly ovate, obtuse, mucronate,
purple scales with hyaline margins; nerves 2, marginal; stigmas 3; achene
obovate, triquetrous.—South Park (1040, 1041).

Carex Aurea, Nutt—Twin Lakes, Colorado (1052-1057). Willow
Spring, Arizona, at 7,195 feet (215); a tall form, with short bracts.

Cagex Rossit, Boott—Twin Lakes (1058).

Carex cAPILLARIS, L—South Park (1059). Var. ELoNcata, Torr.,
Twin Lakes (1060).

Carex LANUGINOSA, Mx—Tsvin Lakes (1061, 1062).  Willow Spring,
Arizona, at 7,195 feet (241).

CAREX ARISTATA, R. Br—A single specimen without number or ticket.

Canex sp.? (1064), Colorado. Too young to determine.

Carex UTRICULATA, Boott—Twin Lakes, Colorado (1069) (1068,
with more globular fruit, resembling C. ampullacea, Good., common in the
Eastern States). Var. LoBosa, Olney, Sierra Blanca, Arizona (806).

CarEx VESICARIA, L., var. avpiGeNa, Fries. (C. sazatilis, L.; C. pulla,
Good.; C. Grahamii, Boott.)—6-24' high, sharply angled, rough above;
leaves 2" wide, shorter than the culm, tapering to a long, triquetrous ape:
male spikes 1-2, about 1’ long, female 1-3' long, 3" wide, ohlong or eylin-
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drical, subremote, the lowest veduncled; perigynia shining, pale or purple,
oblong-ovate, tapering to a cylindrical bidentate beak, nerveless or faintly
nerved, twice the length of the scale; scales purple, with pale midnerve,
male oblong obtuse, female ovate acute ; bracts leafy, clasping, longer than
the culm, evaginate, or occasionally there is below the fertile spikes an
empty bract with a vagina 3-1' long; stigmas 2-3 (10711072, 1070).

Drejer, Revista Critica, p. 57, says that the Greenland specimens of pulla
are two or three times larger and more robust than Iceland ones, occurring
with 1-3 approximate or very remote round ovate, acutish or elongated
cylindrical, obtuse female spikes; with scales obtuse, shorter, or acute,
longer than the perigynia; stigmas 2-3. In the Linn. Trans., Dr. Boott
states that Lapland specimens in the Linnwan Herbarium and the descrip-
tion in the Flora Lapponica prove C. pulla, Good., to be the original C. saz-
atilis of Linnazus, but that afterwards Linneeus in the Flora Suecica and
the Species Plantarum confounded it with C! rigida, Good , which has since
with European botanists generally borne the name of sazafilis. Hooker
and Arnott in the British FL consider C. Grakamii to be a variety of the
original sazatilis of Linnzus. Anderson, Cyper. Scand., names it C. vesica-
ria, var. dichroa. Dr. Boott finally thought it to be the var. alpigena, Fries,
of vesicaria.

The following, belonging to the vesicaria group, with immature fruit,
do not admit of accurate determination or full description.

Carex sp.?, probably new, 2° and over high, pale, slender, smooth
and spongy at bottom, slightly scabrous above; leaves 3” wide, much
exceeding the culm; male spikes 3-4, 13 inches long, contiguous (in one
specimen male spikes 4, distant, ocupying a space of 4 on the culm);
female spikes 3—4, oblong cylindrical, 1-2' long, §' wide, 1-3' below the
male, and 1-54' apart, the uppermost sometimes staminate at top and at
bottom, the lowest on short peduncles; bract of lower male spike filiform,
exceeding its spikelet; bracts of female spikes evaginate, clasping con-
duplicate at base, much longer than the culm; perigynia (very young)
widely spreading, ovate, with a rather long, cylindrical, sharply toothed
beak, conspicuously nerved; seale 3- nerved plu'ple. wm. pale n.uduene,
the male oblong-linear, obtuse, female 1 or I , taper-
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ing to a rough point, shorter than the perigynia; 4 specimens of the Expe-
dition collection received from Washington without number or ticket.

Canex sp.!—13° high, smoothish; leaves (broken) 3’ wide; bracts
evaginate, the lower male filiform, exceeding the spikelet, the female broad,
plane, exceeding the culm; male spikes 3—1, overlapping, uppermost 1’ long;
female spikes 1-2, oblong or cylindrical, 1' long, 3" wide, 1-3' below the
‘male, 1-2' apart, occasionally with an empty bract 4-8' below the spikes;
perigynia (very young) ovate, spreading, tapering to a cylindrical beak,
with short teeth, delicately nerved ; stigmas 3; scales 3-nerved, purple, with
pale margins and midnerve, the male oblanceolate obtuse, the female lan-
ceolate or ovate, shorter than the perigynia; vagina of empty bract 6" long.—
Willow Spring, Arizona, Rothrock (231).

Cagex sp.i—2° high or more, stout, glaucous, smooth and spongy
below, slightly scabrous above, and with the leaves thickly nodose-reticu-
lated; leaves 3" wide, much longer than the culm; male spikes 4, over-
lapping, about 1’ long, rarely with a few female flowers at top and at bot-
tom; female spikes 2, 3-1' long, §' wide, about 9” below the male, 1-4'
apart; sometimes staminate at top, the lowest on a short peduncle; bracts
of the lowest male spike shorter than the culm, clasping, with connate pur-
ple auricles; bracts of the female spikes much longer than the culm, with
vagine 3} long. In the vagina of the lowest spike, the lamina opposite
the bract is extended above to an obtuse point. Below the female spikes
there is sometimes an empty bract with a vagina 9” long; perigynia (very
young) squarrose, broadly ovate, abruptly ending in a stout, cylindrical,
obliquely cut, minutely toothed, strongly nerved beak, purple at the orifice ;
stigmas 3 scales 3-nerved, purple, with palo midnerve, the male oblong
linear, obtuse, the female lanceolate acute, as long as the perigynia. The
pale fruit and purple scales give the female spikes a variegated appear-
ance.—Colorado (460).

Carex sp.t—Culm and leaves as in the last; malo spikes 3-4, contigu-
ous, the upper 1-2' long, naked or rarely the lower with a filiform, clasping
bract exceeding its spikelet; fertile spikes 2, narrow-cylindrical, often stami-
nate to near the base, 13-2' long, 1-2}' below the male, and about 2" apart,
sometimes with a lower, 4-%' distant, empty bract, the upper sessile, the lower
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in a short, included peduncle; perigynia ovate, nerved, tapering to a cylin-
drical beak, with short teeth; bracts of female spikes evaginate, clasping,
or of the empty bract with a vagina 6” long, exceeding the culm; scales
3-nerved, purple, with pale margins and midnerve, the male linear-oblong,
acutish, the female lanceolate, tapering to a sharp rough point, longer than
the perigynia.—Saguache Creek, Colorado, Wolf (1065). While the culm,
leaves, and male spikes in these specimens are fully developed, the female
spikes appear to have been arrested in their growth. In the disposition of
the spikes, they resemblo aristata, but the short toeth of the perigynia
exclude them from that species.

GRAMINEZE.
By GEORGE VAsEY, M. D.

Avopecurus ArtsTULATUS, Michx—Twin Lakes, Colorado, 1873 (1073);
Santa Fe, N. Mex, 1874 (32). Varies much in the length of the awn, which
is sometimes shorter, sometimes longer than the palet, imes, indeed,
as in No. 390, Palmer, 1868, twico as long as the palet, in which case it
is hardly to be distinguished from A. geniculatus, L, of which it is consid-
ered a variety by Steudel. There is an equal variation in the stoutness of
the culm.

Paveom Aueivow, L—Twin Lakes and South Park, Colorado, 1873
(1074).

Hisaria* cexcaromes, H. B. K —Culms stoloniferous, 1 foot or less
high, frequently rooting at the pubescent nodes; leaves flat, narrowly linear;
spike terminal; rachis flattened, flexuous, of 8-10 joints; spikelets in threes,
which are connate at the base and alternate on the rachis.—Sanoita Valley,
Arizona (595).

Vicra cuspipats, Torr—Twin Lakes, Colorado, 1873 (1075, 1076).
In some specimens, the glumee are acute and in others obtuse; indeed,

*Hiawas, 1. B. K. kelota scssil, 0 threes, which 851 o b,
the two anterior ones mﬂa and from 1- to 3-flowered, the posterior female and 1-flowered. Male flowers:
o Tower one bifd and aitae, the upper ous emargioata sad mucouat; palts
foae aod rounded t the apex, stamens 3—Femule fower: glomes 3 pposie,
alike, unequally 2-lobed, aristate between the lobes; palets 2, expand e base, and abraptly nar-
e e oo ey apertr obe b atorel vl 1 S AL TS
free botween the 2 valves.
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there seem to be no good characters to distinguish this from Vilfa depau-
perata, Torr.

ViLra suxnua, Vasey.—Culms erect, 1-13' high, branched at the base,
slender; spikes simple, few-flowered, terminal and lateral, the lateral ones
partly enclosed in the loose sheaths; flowers alternate, half a line long,
pointed ; glumes membranaceous, obtuse, about half as long as the flowers ;
palets nearly equal in length ; leaves mostly radical, short (3-4'), strongly
nerved; lower sheaths inflated. This diminutive grass appears to be
annual, very slender and delicate—On wet, sandy shores around Twin
Lakes, Colorado, 1873 (1077), appears somewhat like V. depauperata, var.
Siliformis, but is distinet—Prate XXVIL Fig. 7. Plant, natural size.

Fig. 8. Flower, ified 15 di Fig. 9. C tion of stem,
greatly magnified.
Viera ( ) Torr—Nevada, Arizona, and Utah,

)
1871, and 1872; Arkansas Valley, 1873 (1078). Var. rLexvosus, Thurb.,
Nevada and Arizona, 1871 and 1872. In the variety, the panicle is longer
and more slender, and the branches are capillary and flexuous,

ViLea (SporoBoLus) atrorpes, Trin. (Watson's Botany 40th Parallel)—
Called salt-grass and used for pasturage. Grows in alkaline soil. Nevada,
1871 and 1872; Colorado, 1873 (1079); Deer Springs, Arizona, 1874
(185) 5 Albuquerque, N. Mex., 1874 (122) ; Sulphur Springs, Arizona, 1874
(550). The leaves of this species and also of the preceding furnish a
strong fibre, which might be utilized in making paper or cordage.

Viuea ) aseemirouia, N. & M.—Nevada and Utah, 1871
and 1872; Cottonwood Creek, Colorado, 1873 (1081); Saguache Creek,
Colorado, 1873 (1082); Sancita Valley, Arizona, 1574 (692). No. 1082,
from Colorado, is a very luxuriant form, in which many of the specimens
have 2-3-flowered spikelets. Many of these have the grain affected with
a black smut. No. 692 is a long-stemmed, procumbent form.

Viura (SporooLus) rawuLoss, H. B. K. (Watson's Botany of the 40th
Parallel)—Saguache Creck, Colorado, 1873 (1080).

Viea tricroLsess, Torr. (Synopsis of Flora of Colorado)—Mount
Graham, Arizona, 1874 (745); Sierra Blanca (801). Called bunch-grass
in Arizona ; makes an excellent forage (Dr. Rothrock).
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ViLra micens, Trin. 9—Culm erect, 2-3° high, simple; leaves erect,
coriaceous, convolute, pungent; radical ones very long (1° or more);
panicle strict, erect, 1-13° long, interrupted below, the base frequently
included in the upper sheath; rays short, appressed, floriferous to tho
base; spikelets 2 long, smooth; inferior glume one-fourth shorter than
the valve. Arizona, 1871 and 1872.

Acrostis perEnNANs, Tuck.?—Wet ground among the timber ; Colo-
rado, 1873 (1085).

Acrostis scasea, Willd—Low ground, Twin Lakes, Colorado, 1873
(1083) ; South Park, Colorado, 1873 (1084) ; Willow Spring, Arizona, 1874
(225). A very slender form.

Acrostis ExARATA, Trin. (Watson’s Botany 40th Parallel).—Twin
Lakes, Colorado, 1873 (1086); Camp Apache, Arizona, 1874 (258).

Acrostis VERTICILLATA, Vill.—Root fibrous, culm procumbent, genic-
ulate at the rooting or ascending nodes, sheaths smooth or pubescent, ligule
1-2"” long; leaves lanceolate-linear, 1-3' long, 1-3" broad, scabrous on
the margins and above, rarely glabrous; panicle dense, 1-4' long, more
or less interrupted below; rays more or less verticillate (3-8 together), at
the base branching and densely floriferous; glumes acute, nearly equal,
1-nerved; palets subequal, awnless, § to § shorter than the glumes.—Camp
Bowie, Arizona, 1874 (449) ; Central New Mexico, 1874 (114).

Acrostis vuroAws, With—Twin Lakes, Colorado, 1873 (1057);
probably introduced.

MunLexsereia prsticropryLLs, Kunth—Root firm, fibrous; culm
erect, 3-4° high, smooth, compressed, sheathed at the base by the dis-
tichous, coarse s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>