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ADVERTISEMENT

The United States National Herbarium, which was founded by
the Smithsonian Institution, was transferred in the year 1868 to the
Department of Agriculture, and continued to be maintained by that
department until July 1, 1896, when it was returned to the official
custody of the Smithsonian Institution. The Department of Agri-
culture, however, continued to publish the series of botanical reports
entitled “ Contributions from the United States National Herbarium,”
which it had begun in the year 1890, until, on July 1, 1902, the
National Museum, in pursuance of an act of Congress, assumed
responsibility for the publication. The first seven volumes of the
series were 1ssued by the Department of Agriculture,
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PREFACE

The present volume of the Contributions is devoted to a flora of
Utah and Nevada and that portion of Arizona lying northwest of
the Colorado River. The work was prepared by Mr. Ivar Tidestrom,
of the Department of Agriculture, with the assistance of others
having special knowledge of certain groups. The chapter on the
plant ecology of the desert areas was prepared by Dr. H. L. Shantz,
of the Bureau of Plant Industry, who has devoted many years to
the study of the vegetation of our arid regions. The ecology of the
raountain flora was prepared by Dr. A. W. Sampson, formerly of
the Forest Service, now associate professor of range management
and forest ecology in the University of California. For several years
Doctor Sampson conducted range investigations for the Forest Serv-
tee in Utah.,

The systematic treatment is bused on the large collections of
specimens in the United States National Herbarium and the Forest
Siervice. Of these Mr. Tidestrom himself has collected nearly 8,000
numbers. His botanical journeys in the Western States range from
tae plains of Colorado to California and from southern Arizona to
central Idaho. From 1907 to 1911 he botanized principally in Utah,
but made trips into Colorado, Arizona, Idaho, and southern Oregon.
In 1919 he spent six months in Nevada, exploring particularly the
border region of Nevada and California from the Colorado River
to Lake Tahoe. He also traversed the State from west to east, fol-
lowing the 39th parallel and making numerous excursions into the
mountains of central Nevada to the north and south of that parallel.
The number of species treated is approximately 3,700. Notwith-
standing the large amount of field work already accomplished from
the days of Sereno Watson, Lesler F. Ward, and others down to
the present time, many remote districts, particularly of Nevada,
are still imperfectly known. Further study of these remote regions
will give us a better understanding of our species, since many of
these are known at present only from isolated localities. Only the
flowering plants and ferns of the region are contained in the present
work. The keys to the species and larger groups are arranged so
that the volume may be used as a field manual by investigators and
rengers having a knowledge of elementary botany.



4 PREFACE

In the introductory discussion Mr. Tidestrom has shown con-
clusively that the hand of science points toward Spain as a fertile
field for the American agricultural explorer, who can expect to learn
there, from well-established practices resulting from many cen-
turies of agricultural experience, much that will be of value in our
similar but new Southwest.

This is the fifth volume of the Contributions to be devoted to a
State flora, the others being the Botany of Western Texas (vol. 2),
the Plant Life of Alabama (vol. 6), the Flora of Washington (vol.
11), and the Flora of New Mexico (vol. 19). |

Freperick V. CoviLLe,
Curator of the United States National Herbarium.
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FLORA OF UTAH AND NEVADA

L ]

By Ivar TIDEBTROM

INTRODUCTION

The region embracing the States of Utah and Nevada is much
diversified as to both topography and plant covering, Though lying
wholly within the arid portion of the United States, it contains high
mountains separated one from another by dry desert valleys or by
table-lands. The region affords a highly varied topography, and
its flora ranges from arctic to subtropical and from truly desert
elements to the humid elements of the Rocky Mountains and the
Sierra Nevada. With the one hundred and ninth meridian for its
eastern boundary and the one hundred and twentieth for its western,
the greatest breadth is about 890 kilometers (554 miles). The
forty-second parallel borders the region on the north and the thirty-
fifth on the south, making its greatest length about 780 kilometers
(485 miles).

Within this region the flora typical of the western United States
meets the flora typical of northern Mexico. The line of demarcation
between these floras is conspicuous in southwestern Utah and south-
ern Nevada, where it coincides with the northern limit of Covillea
tridentata, the creosote-bush, and to some extent with that of Cles-
toyucca brevifolia, the J oshua-treﬁ

The general north and south trend of the mountain ranges and
their great height favor such meeting or “ dovetailing ” of floras. A
cross section of these valleys and mountain ranges is shown in the
profile of Nevada along the thirty-ninth parallel. (Fig. 1.) From
this we learn that the center of that State lies at a higher elevation
than either the eastern or the western portions. Near both ends of
the profile the elevation above sea level is about 1,600 meters or even
less. In the center it averages 1,800 meters. In southern Nevada,
on the other hand, the average elevation of the desert floor above sea
level is about 600 meters, as in the region about Las Vegas. The
drainage of the river systems, in so far as Utah and the southern
half of Nevada are concerned, tends toward the south, and the outlet
of this system is the Colorado River. There are a number of tribu-

-
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&8 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

taries to this river, of which the most noteworthy are the Green
River, with its sources in northwestern Wyoming, the Grand River
flowing from the Rocky Mountains, and the Virgen, including
Muddy River, from southern Utah and south-central Nevada. Be-
sides, there are a number of desert valleys in southern Nevada, which,
when storms change the dry stream beds into streams, drain not
into the sea but into Death Valley or other sinks on the lower deserts.

The lower course of the Colorado River passes through the Colo-
rado Desert, and if we pass northward and follow each tributary
to 1ts source we make a gradual ascent from the desert to the line of
perpetual snow. Thus the Colorado valley and the valleys of its
numerous tributaries favor the migration of the Mexican species
northward. These ascend northward as far as the climatic and
other factors agree with their life requirements.

o
o ,}‘:gf '.F-,” 0°":"":tl""'v f‘P‘l l'" Ff l"i
r LRl ' :.“‘o" o g 4 oﬁ“'
‘p"' R o o 100“ ',F A ¢ # 4
4 ¢ O ot ¢ g
& p . y 1,\‘51 i : ql"'f"
¢ :
ik A g rarE
p #
' '} '
L:‘l' hl‘l} p\-'f*"' ¢ ’ # "'lll
J SrA LEVEL

e e ———— e rm—]

i -_— il -

Fia. 1.—Profile of Nevada zlong the 39th parallel. Horizontal geale, I ineh equals PO
miles (145 kilometers) ; vertical scale, 1 inch equals 1,200 feet (367 metera)

The characteristic shrub of the lower deserts, Covillea tridentata,
the creosote-bush, reaches its northern limit at about 1,100 meters
above sea level. This boundary is very tortuous: it begins near the
Hurricane fault in southern Utah and runs westward to the mouth
of Tule Canyon, south of Goldfield, in Nevada; at this point it passes
into California. The region dominated by creosote-bush may be
called the lower desert floor, which, properly speaking, belongs to
the Mexican flora. Within this region rise mountains ranging in
height from 900 to 4,000 meters. The low ranges are devoid of
trees, or bear junipers and pinyons, usually scattered but sometimes
forming a low forest cover. One range, the Charleston Mountains,
rises to a height of nearly 3,300 meters (10,874 feet), and here all
the higher belts of vegetation are represented except the truly alpine,

The altitudinal range of Utah and Nevada extends from 200
meters above sea level to about 4,000 meters (Wheeler Peak, eastern
Nevada, 13,005 feet, locally known as Jeff Davis Peak), and if we
ascend to the higher plateaus or mountain ranges, we pass through
definite belts or zones of vegetation, each of which is dominated by
a characteristic shrub or tree.
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Ascending from the lower desert to the upper desert area we meet
with the true sagebrush, Artemisia ¢ridentata, which at about 1,200
meters elevation becomes the dominant element of the vegetation.
This shrub ranges northward to the northern boundary of the
United States and is the principal element of the arid fiora from
central Utah and Nevada northward. Continuing our march up-
ward, we reach the foothills of the great mountain ranges, and here
we find the juniper-pinyon association. Above that is the yellow
pine, which dominates the plateaus, particularly the Kaibab Plateau
in northern Arizona and southern Utah. In the interior of Nevada
this tree is replaced by mountain-mahogany, Cercocarpus ledifolius.
Above the yellow pine there are aspen areas, and at an elevation of
about 2,700 meters above sea level we find Engelmann spruce and
subalpine fir forming the spruce belt. At about 3,300 meters elevation
we reach the alpine belt.

The monumental work of Dr. C. Hart Merriam forms the basis
of the classification of belts used in this work. Thé nomenclature,
however, has been changed for the sake of convenience, each belt
being designated in terms of its most conspicuous floristic element.
The concordance of the various belts is as follows:

MERRIAM. PRESENT WORK.
Arctic. Alpine, ‘
Hudsonian. Subalpine (Pinus albicasulis).
Canadian. Spruce (Pices engelmanni).
Aspen (Populus aurea).
Transition. Yellow Pine (Pinus ponderosa and P. brachypieru).
Upper Sonoran. Pinyon (Pinus monophylia).

Sagebrush, or Artemisia (Artemisiac itridentaia),
Lower Sonoran. Creosote-bush, or Covillea (Covillea tridentaia).

The less conspicuous species form belts of their own, the limits of
which do not always coincide with the limits of the conspicuous
species. These secondary belts often overlap and form what might
be termed imbricating belts. A good illustration of such belts is
that of G'rayia spinosa, the hop-sage, which along with its associates,
Clistoyucca brevifolia, the Joshua-tree, and Coleogyne ramosis-
gima, forms a belt overlapping the boundary between the Covillea
and artemisia belts. Covillea tridentata and Artemisia iridentaic
rarely meet on the same level. If present in the same region, the
gap between the two belts i1s usually 100 meters or more. :

The flora of Utah and Nevada contains over 3,600 species and sub-
specieg of vascular plants, ranging over the various belts, as shown
by the subjoined table (p. 14). The figures given are only approxi-
mate, since there is always uncertainty as to the exact range of little-
known species.

15874—25———2
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The geographic centers of distribution of our species are imper-
fectly known, for many of the sPemmens in herbaria bear few data
beyond the name of the general region. Much detailed field work is
therefore necessary, with exact geographical and altitudinal data,
before we can reach a definite knowledge of plant distribution in the
region. A statement “ collected at 7,000 feet elevation ” means little
for Utah or Nevada, for in the Wasatch Mountains alone the alti-
tudinal variation of the belts is conspicuous. On the steep western
slopes the aspen, for example, descends to 1,800 meters elevation in
the canyons, while on the eastern slope with its plateaus and box
canyons 1t ranges some 300 meters higher. The yellow pine is often
found at 1,500 meters, but it reaches its greatest development at
2,100 to 2,400 meters. At 2,100 meters elevation it forms dense
forests, of which those about Flagstaff, Arizona, and northward on
the Kaibab Plateau might be cited as good examples.

Roughly speaking, the composition of the Utah-Nevada, or Great
Basin, flora is as follows:

No. of specles
1. Northern species ranging down over the basin__________________ 1142
2. Great Basin elements__ ... .. e 495
3. Mexican plants ranging northward.. . ___ . ___________.__ 867
4. Colorado or eastern species ranging westward__ . ___.___ . ____ 3563
5. California (principally Sierra Nevada) plants ranging eastward__ 333

If the Great Basin elements are added to the Mexican plants there
1s an almost exact balance of northern and southern elements in this
flora.

When more definite data are at hand it may be found that many
of the species now classed as northern should properly be classed
with the Great Basin elements, and thus the percentage of indige-
nous elements in this flora may be considerably increased.

The northern plants may be divided into three classes:

1. Species ranging from Alberta or Montana southward to Colorado, Utah,
and in some instances to New Mexico and Arizona.

2. Species ranging from British Columbia to California and western
Nevada.

3. Species ranging fromm Alasks and western Canada southward along a
wide front. Thiz area divides itself into two branches, one follow-
ing the Rocky Mountains, the other the Sierra Nevada.

Pinus murrayana, the lodgepole pine, is a striking example of the
last class. It is absent throughout the greater portion of Utah and
Nevada. It is present in the Uinta Mountains, and at Malta,
Colorado, it forms dense forests. At Lake Tahoe, on the Nevada
side, the writer has observed it in large numbers.

The Covillea belt occupies only a small portion of Utah and
Nevada, being limited to the valleys of the Virgen and Muddy
rivers, the lower course of the Colorado, and to the terraces below an
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elevation of about 1,100 meters above sea level. Approximately 635
species, or nearly 16 per cent of the whole flora, range through the
Covillea belt. Of these, about 230 species, or a little over 6 per cent
of the whole flora of Utah and Nevada, are confined to the Covillea
belt.

If we examine the list of plants given by Coville in his Death
Valley report,! which included a large area in California, we find
that about 400 species were collected in the Covillea belt within the
geographical limits considered. The species enumerated in that re-
port number 1,214, from which basis it appears that nearly 33 per
cent of the flora is represented in the Covillea belt from below sea
level to the uppermost terraces, this belt being therefore nearly as
rich in species as the artemisia belt. If we consider the region to
the south of the area treated by Coville, a large number of Mexican
plants come in, and with these added elements the richness of the
Covillea belt flora in its entirety will probably be found to exceed
that of the artemisia belt.

The artemisia belt (sagebrush plains) of the Great Basin contains
a greater number of species than any other belt of the Utah-Nevada
flora, for nearly 45 per cent of the species range over it. The per-
centage of species ranging over the belts decreases gradually up to
the alpine heights, where 7 per cent of the flora is represented. The
vellow pine belt, however, forms an exception. This i1s due to the
fact that a small portion of the Sierra Nevada is included within
the borders of the State of Nevada, and the number of species in
the yellow pine belt is thereby abnormally increased.

In 1858-59, Dr. Asa Gray pointed out the great resemblance of
the vegetation of Japan to that of eastern North America. The
meteorological conditions of the two regions are well nigh the same.
A like resemblance exists between the flora of our extreme southwest-
ern States and that of Spain, Morocco, and Algeria, and portions
of Asia.

Southern Nevada, Arizona, and California have much in common
with the Iberian Peninsula and North Africa, for if one travels, as
the writer has done, from the extreme southern point of Spain,
Tarifa, or Algeciras, northward through the peninsula and ascends
the high barrier ranges on the way, he passes through a number of
zones or belts ranging from the subtropical to the alpine. A like
journey in our Pacific Coast and Great Basin States from the Colo-
rado Desert to southern Utah and Nevada will lead over a similar
range of similar belts.

With the exception of northern Spain and Portugal, which belong
to the humid Atlantic belt, the climate of Spain is arid. Its desert

1 Contr. U. S. Nat. Herb., 4: 234-283. 1893.
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areas, sandhills, broad river valleys, juniper hills, bare mountains,
saline depressions, plains, plateaus, and magnificent sierras are
duplicated, but on a much grander scale, in our Southwest. (Pls.
1 and 2.)

The littoral or palm belt of Spain, characterized by the cork oak
(Quercus suber), date palm (Phoenie dactylifera), and carob (Cera-
tonia siliqua), much resembles the region dominated in our country by
creosote-bush. Its counterpart in western America lies essentially
south of the range of the present work, or in southern California,
Arizona,and Mexico. On the other hand, the Granadan and Castilian
plateaus and the mountains rising above these plateaus have much in
common with the lower terraces of Utah and Nevada. (Pl 3.) On
these terraces the olive and the fig thrive as well as in their natural
home about the Mediterranean.

The greater portion of Utah and Nevada lies at an elevation of
1,200 meters or more. It has a more severe climate, and while it has
the aspect of portions of Spain, its counterpart in the Old World
lies probably east of the Caspian Sea. Both regions are characterized
by many areas without drainage to the sea, salt deserts, clay hills
(pl. 4), sandy wastes, and mountain ranges (pl. 5). The greater
portion of the Chenopodiaceae are perhaps the best indicators of an
arid climate and a saline soil. Of this family there are a great
number of species in the Great Basin and also in Spain, North
Africa, and western Asia.

Rydberg records about 5,900 species of plants from the territory
covered by his Flora of the Rocky Mountains, namely, western
Canada southward to include Colorado and Utah. If the range of
Rydberg’s flora were extended to include the State of Nevada it
would be necessary to increase the number of species by not more
than 15 per cent at the most, or to approximately 6,785 species.

Comparing our flora with that of Europe we obtain striking results.
The European flora contains about 10,000 species, and of these about
9,500, or 55 per cent, range into or over the Spanish peninsula; 53
per cent of the species of the Rocky Mountain region and Nevada
are represented m Utah or Nevada. About 1,200 species of the
Spanish flora (or 12 per cent of the European) are strictly indige-
nous, or common to Spain and the African plateau immediately to
the south. If we add to the number of species confined to the Great
Basin those growing exclusively within the Covillea belt within our
area, the indigenous elements will show a like proportion to that
given for Spain.,

A number of species now firmly established in the West are immi-
grants from Europe. Ailriplex rosea is one of the most striking
examples of an introduced plant with the aspect of a native. For
several years it passed for a native and received a new name, Airiples
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spatiosa. Bassia hyssopifolia, a recent adventive, thrives in western
Nevada, where it is now invading the desert areas. Malcolmia afri-
cana, ranging from Spain to Turkestan and northern India, is now
established and very abundant in central Utah and elsewhere.

The genus Asiragalus is represented in our flora by about 120
species and forms. It is one of our large genera and is better rep-
resented in the Great Basin than elsewhere in North Ameries.
Piper ? enumerates 30 species for the State of Washington. Ryd-
berg ® records 83 species for Colorado, and Wooton and Standley*
53 for New Mexico. It is one of the large genera in the Pamir
region of Asia, for Paulsen® records about 60 species, apparently
from the desert areas alone, while Boissier ® enumerates 757 species
for southwestern Asia. .

Ephedra species are typical of the desert areas. This genus is
represented by four species in our flora and by an equal number 1n
Spain and Morocco. Paulsen records two for the Pamir region and

Boissier 11. | |
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species of Juniperus of the Sabina group, which, along with the
pinyons, form a characteristic belt. In the Old World four species
of that group of Juniperus are equally characteristic of similar
areas. The higher slopes in both regions are crowned with species of
spruce and fir, forming extensive forests.

In conclusion, it may be remarked that a flora of any region is
the result of numberless efforts on the part of collectors whose names
may never be known to the general public. Of these, tribute should
be paid to that most faithful and eflicient body of public servants,
the Forest Service. The writer has ridden over vast areas of the
West and has received unexampled courtesy from these workers and
the hospitable and kindly people of Utah and Nevada, to whom the
present volume is dedicated. He is greatly indebted also to Dr.
Frederick V. Coville, Dr. T. H. Kearney, and Mr. Vernon Bailey
for valuable suggestions, and to the following botanists for the
treatment of special groups: Dr. William R. Maxon (Pteridophyta),
Mrs. Agnes Chase (Poaceae), G. P. Van Eseltine (Carez), Dr.
Frederick V. Coville (Grossulariaceae), Homer C. Skeels (Orchid-
aceae), W. W, Eggleston (Lupinus), Prof. J. B. S. Norton (Euphor-
biaceae), Dr. J. N, Rose (Cactaceae}, Ivan M. Johnston (Crypian-
the), C. R. Ball (Saliz), and Dr. 8. F. Blake (Polygalaceae,

Asteraceae).

i P

2(Contr, U. S. Nat. Herb. 11: 367-374. 1906.

! Colo. Agr. Exp, Sta. Bull. 100: 202-212. 1906.
¢ Contr. U. 8. Nat. Herb, 18: 357-3869. 1915.

! Second Danish Pamir Exp. 152-158. 1912,
‘Fl. Orient, 2: 2054908, 1872
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TaBLE I.—Zonal distribution of species

The table shows the nuinher of species occurring in each belt, the number
endemic to that belt, and the number ranging from one belt to another.
of the species growing in the spruce belt 60 are restricted to that belt, 150 range
from the alpine belt to the spruce belt, and 74 from the subalpine to the spruce

Thus,

belt.
Sub- Yel- . ,
Al- Pin- | Arte- | Covil-
h al- | Spruce | Aspen | low e
pine pine pine yon | misia | lea
Alpine.__.._____| 1 {_____. ORI DRORRPR IS [PPSR R -
Subalpine. . ____|..._._ 6 | ... Y PRI RN I I T -
34 34 | e |- - -
Spruece_ ______. fommem e 60 | oo
150 [ 150 150 |_..... 9% P PRI IR PP
______ 74 {2 S NN IR AP R
Aspen.._.______l._... ) PR 22 |__.___ Y SRR MR IO
57 57 57 Y [ (R FRURUERUUU T
- 40 40 40 1 _____ Y D PR M
............ 217 217 || e
Yellow pine. . ___|..____l____.. mmeme e 102 | |-
10 10 10 10 111 2 S [, -
______ 57 57 57 67 | | me|aaaae-
..... comeea| 213 213 213 Jo e eeaa
rcmmfemaa- I 81 81 [ | |._-. -
Pinyon.. | | eeae B 36 |-
1 1 1 | 1 3 I (R
______ 13 13 13 13 | & 2 I
____________ 68 68 68 68 |- _
........... Y PR 86 86 1 N N S
__________________________ 72 2 P I
Artemisia.______| ... | |ooo e | | 386 (...
1 1 1 1 1 1 61 e
______ 15 15 15 15 156 15 | _____
R SO 171 171 171 171 171 joceaas
___________________ 121 121 121 121 | ___.
____________ cemmmeadaeaa o 372 372 372 | ..
R I HUURURURUORY IUUUUDURESU SR PN 286 286 ... __._
Covillea_ - _ .. _ i . | e e I | 229
____________ 6 6 0 6 6 6
___________ I PR 11 11 11 11 11
........... I DR I 34 34 34 34
_________________________________ 67 67 67
______ e e e e fee e 287 287
Total . _ ... 264 | 458 | 1,153 | 1,190 | 1,434 | 1,360 | 1, 727 834

# Distribution probably accidental.



PLANT COMMUNITIES IN UTAH AND NEVADA

By H. L. SmanTz

Within the boundaries of Utah and Nevada are found the greater
unmber of the plant formations which characterize the western part
of the United States. They range from the alpine meadows of the
mountain peaks of Utah, through the various coniferous forests of
the central Rockies, and the desert shrub types, to the salt desert
shrub types of the lowest depressions,

The following plant formations occur, ranging from the mountain
peaks to the depressions, as follows:

Alpine grassland
Spruce-fir forest

Western yellow pine forest
Pinyon-juniper woodland
Northern desert shrub
Salt desert shrub
Southern desert shrub

There are several formations which, although not of great im-
portance in Utah and Nevada, are found there over small areas:
Chaparral, usually between the juniper-pinyon and yellow pine
belts; bunchgrass, usually just above the northern desert shrub in
the north and at high altitudes; and shortgrass, or plains grassland,
which extends into the northern desert shrub areas, especially 1n
southeastern Utah.

Alpine grassland is limited to the areas above timber line and
occurs chiefly on the Uinta and Wasatch mountain peaks. A few of
the high peaks of Utah and Nevada rise above timber line. Spruce-
fir forests are most abundant in northeastern Utah. Western yellow
pine and Douglas-fir forests are most extensive in Utah, although
they occur here and there on the higher mountains of Nevada.
Pinyon-juniper woodland characterizes most of the lower mountains
of Nevada and constitutes a very important vegetative feature of
both States, just above the desert. Northern desert shrub is more
extensive in area than any other type of vegetation, and occupies all
the desert land in Utah and Nevada above the thirty-seventh parallel
with the exception of the lower undrained saline areas, which are
characterized by salt desert shrub. The largest continuous area of

156
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saline, or alkali, land is in the Great Salt Lake desert west of Great
Salt Lake in Utah. In southern Nevada southern desert shrub re-
places northern desert shrub, the division line coming near the
thirty-seventh parallel. At higher elevations northern desert shrub
pushes farther south, while southern desert shrub pushes farthest
north on the lower slopes that are protected to some extent from the
cold air drainage of the bottoms of the valleys. There is, therefore,
a dovetailing of the two formations, northern desert shrub extending
farthest south along the ridges with shorter extensions in the bottoms

of the valleys.
NORTHERN DESERT SHRUB

This formation, sometimes known as the sagebrush formation, is
characterized by a scattered growth of deciduous shrubs, usually
with small leaves of a Ilght- or silvery color. The plants are woody,
often very uniform in size and general habit, and seldom exceed fifty
years in age. In the denser stands they almost cover the ground;
but in more typical areas they stand far apart and, except during the
growth of annuals, the soil surface is prominent except when the
landscape is viewed from a distance.

The rainfall 1s 10 to 15 inches and comes largely during the long
winter rest period. On the more previous lands, such as the allu-
vial fans where water penetrates to great depth, the deep-rooted
sagebrush occurs. Where rainfall is light or soil impervious, only
wetted at the surface, other desert shrubs enter. The frost-free
period is 90 to 130 days, but the growth period is usually greatly
shortened by drought. The following are some of the main commu-
nities characteristic of the sagebrush formations. With each of the
three main associations are grouped a number of the more important
related communities. If these are true climax they are kmown as
associations; if they merely represent developmental stages, having
developed after the destruction of the climax type, and will give way
to it later, they are called associes.

Sagebrush assoctation (Ariemisia trideniata).

Small sagebrush assoclation (Artemisia nova).

Little rabbitbrush assocles (Chrysothamnus puderulus).

Shadscale assocliation (Atriplex conferiifolia).

Winter-fat associes (Furotia lanata).

Hop-sage and Coleogyne association (Grayia apinaaa and
Uulaupyne ramosst{saima).

Bud sagebrush association (Ariemisia spinescens).

Mat saltbush association (Airiples corrugaia).
Gray molly assoclation (Kochia vestita),

Sagebrush association. This is the most important association of
the north desert shrub. It occupies most of the higher well-drained
land, free from alkali, pervious, and well supplied with water to a
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depth of 4 to 18 feet (3 to 5.4 meters). It characterizes the great
alluvial fans where to the rainfall are added flood waters from the
adjacent mountains. The size and vigor of the plants are an expres-
sion of the favorableness of the area for crop production. The best
of the dry farmland, and much of the best irrigated land, has been
developed on the sagebrush lands of the alluvial fans and in the
imntermountain valleys. The rainfall 1s well distributed through the
year, & large proportion of it falling during the winter rest period.

Sagebrush (pl. 6, A) often forms a pure open stand, the plants
varying in height from 2 to 7 feet (0.6 to 2.1 meters). It represents
a diminutive forest, in which the plants are usually not close enough
to enable their crowns to touch. More often, less than half the area
1s covered by the crowns of the plants. During rainy periods the
surface is often covered with an ephemeral growth of Bromus tecto-
rum, Lrodium cicutarium, and similar desert annuals.

Small sagebrush association (pl. 6, B). Where the soil is too
rocky or shallow, where rainfall is low or run-off high, due to heavy
or impervious soil, small sagebrush takes the place of sagebrush. It
occurs for the most part in the more elevated portions of the sage-
brush area. In appearance this type of vegetation looks less like
a minature forest. Only the poor sagebrush would be confused with
small sagebrush in general appearance. The plants are not so tall
as sagebrush and are less silvery in color. The land is of doubtful
agricultural value, |

Little rabbitbrush associes. QOver large areas little rabbitbrush
dominates the vegetation to the exclusion of all other plants. It
forms a relatively close stand of low hemispheric shrubby plants,
which during much of the summer form a mass of yellow. As a
rule the plants are not over one foot (30 ¢m.) in height, although
the size varies with the available moisture supply. They occur on
light land free from alkali. In fact, where sagebrush is killed by
drought little rabbitbrush often takes its place, and there is evidence
that during dry years these plants may replace sagebrush. Only
durmg favorable years can sagebrush replace the rabbitbrush. Rab-
bitbrush is, therefore, an indicator of land less favorable for dry
farming than good sagebrush land.

Shadscale association (pl. 7, A). This association probably covers
more territory in Utah and Nevada than any other plant community.
Great expanses occur at the lower edge of the sagebrush land and
extend down to the alkali bottom land. The ramfall is less than on
gagebrush land, and the soil usually heavy and relatively impervious;
consequently the moisture supply is limited to the surface soil. The
plants usually root only one or two feet (30 to 60 cm.) deep, and
the salt content is relatively high in the deeper soils. During pro-
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tracted drought periods these plants die over large areas and are re-
placed temporarily by matchweed (Gutierrezia sarothrae). Shad-
scale 1s monotonous in appearance, from uniformity of size, color,
and distribution of the plants. They are usually 12 to 18 iches (30
to 45 cm.) high, hemispheric, and often match perfectly the ashy
color of the soil surface. In autumn the bracts and leaves take on
a reddish brown color.

This land is not suited to dry-land agriculture, but where the soil
is not too heavy or shallow it can be made productive under a proper
gystem of irrigation.

Wnder-fat associes (pl. 7, B). Where shadscale has been killed,
winter-fat (EFurotia lanata) often becomes dominant. These areas
can be distinguished at great distances because of the light color of
the foliage. As grazing land winter-fat is probably the best of any
of the desert types of vegetation. It is especially valuable as winter
feed for sheep. Agriculturally this land does not differ from shad-
scale land,

Hop-sage and Coleogyne association. These plants form a broad,
imbricating belt between the northern and southern desert areas,
and are usually mixed with southern and northern forms. As a rule
the association occupies pervious light land, but land by no means
suited to dry farming, since 1t occurs near the southern limit whero
the temperature is higher and the evaporation much greater than on
sagebrush land. This land is free from harmful amounts of alkali.

Bud sagebrush association. In appearance these areas are some-
what like winter-fat areas, but darker in color. Great areas occur
in about the same soil as shadscale. For pasturage it is very valu-
able, and sheep are moved from winter-fat areas to bud sagebrush
areas as soon as the young shoots begin to push out. Bud sagebrush
constitutes the principal feed of sheep in early spring.

Mat saltbush association (pl. 8, A; pl. 12, B). Where the rainfall
15 less than 10 inches (25 em.) and the soil impervious and well filled
with alkali nearly to the surface, sagebrush and shadscale are un-
able to grow. Such areas are marked by mat saltbush. The ap-
pearance is that of a desert, much of the ground being bare, with an
occasional low mat-like plant of ashen or soil color. The plants are
widely separated from each other, and the landscape shows a rela-
tively large amount of bare soil. Growth begins in early spring
and the plants pass the summer in a drought-rest condition. The
moisture supply is very small except in early spring, and the high
salt and low water content shut out almost all other plants. When
placed under a proper system of irrigation this land can be re-
claimed. It is useless for dry farming, but has some valne as spring
grazing land.
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Gray molly association (pl. 8, B). The areas dominated by this
association are not extensive. In appearance they can be dis-
tinguished with difficulty from winter-fat areas. The plants of the
two are of about equal height, but gray molly i1s not so white as
winter-fat. The soil is usually light in color and very heavy in
texture. Although alkali is not noticeable at the surface, the amount
is so great at a depth of 10 or 12 inches (25 to 30 cm.) that the plunt

roots can not develop.

SALT DESERT SHRUB (GREASEWO0OOD FORMATION)

The Great Basin contains many areas from which there is no
drainage. Drainage water passes into these low valleys from the
adjacent hills and mountains and is evaporated there, leaving be-
hind an accumulation of soluble salts. Often there is a narrow line
along the edge of drainage channels where salts have accumulated
in sufficient quantities to prevent the growth of plants other than
those that can endure alkali. The salts, which are usually referred
to as alkali, are of two types, white and black. The principal salts
that form white alkali are the chlorides and sulphates of sodium,
calcium, and magnesium. These salts crystallize on the surface to
form the white deposit known as white alkali. Black alkali, or
sodium carbonate, is so designated because its presence is often
indicated by dark coloration of the soil. Black alkali i1s regarded
as much more harmful to vegetation than white alkali.

The salt desert shrub varies greatly in appearance, according to
the type of plant which characterizes it. However, the plants are
relatively bright green and somewhat fleshy, and appear more
luxuriant than the equally vigorous but gray and nonsucculent
plants growing in dry soils. As a rule the water supply 1s adequate,
and in many cases the water table is only 12 to 24 inches (30 to 60
cm.) below the soil surface. The most extreme alkali areas have
no vegetation of any kind, the surface being an expanse of either
white salt or saline mud. Several associations may be distinguished
in this formation:

Greasewood association (Sarcobetus vermiculatus).

Greasewood-shadscale association (8. vermfeulains and
Atriplex confertifolia).

Seepweed assoclation (Dondia torreyana). _

Pickleweed association (Allenrolfea occidentaliz).

Samphire association (Salicornia utahem and N
rubra).

Saltgrass assocles (Diat{chus spicaia).

Alkall sacaton assocles (Sporobolus airoides).

Rabbitbrush associes (Chrysothamnus graveolens).
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Grreasewood assoctation (pl. 9, A). In this association the plants
are usually evenly spaced, 4 to 7 feet (1.2 to 2.1 meters) apart, and
range from 2 to 5 feet (0.6 to 1.5 meters) in height. They are green
during the growth period, and when in full leaf or fruit present a
luxuriant appearance, contrasting sharply with the gray of shad-
scale or the silvery gray of sagebrush. Land of this type contains
harmful amounts of salt, and usually has a high water table during
at least a part of the year.

Greasewood-shadscale assoctation (pl. 9, B). At somewhat
higher elevation this type of vegetation forms an extensive zone
between northern desert shrub and salt desert shrub. The plants
have very different requirements, Sarcobatus requiring much more
moisture, while Afriplex can succeed only in a relatively dry soil.
The two plants contrast sharply, shadscale being ashen in color and
low and hemispheric in shape, while greasewood plants are tall and
are bright green during the growing season. This association indi-
cates a soll that contains alkali in the second or third foot and in
which ground water when present is limited to the deeper soil, being
thus unavailable to any great extent to shadscale, but available at
least during a part of the year to the deeper-rooted greasewood.
Agriculturally, land occupied by this association is somewhat su-
perior to that of pure greasewood, since it is more easily drained.

Seepweed association. Although seepweed, Dondia torreyana, be-
comes 8 prominent plant in saline areas in California and Arizona,
it seldom occuples large areas to the exclusion of other plants in
Utah and Nevada. It is often mixed with greasewood, and indi-
cates a somewhat higher salt content than is found in the pure
greasewood areas.

Pickleweed association (pl. 10, A). This association is found only
on the level low expanses of moist saline soil. It often characterizes
hummocks on these salt flats, but in other cases has an even distribu-
tion with a relatively close cover. The soil is moist throughout the
growing period, and contains over 1 per cent of salt, an amount suf-
ficient to shut out all but the most alkali-resistant plants. The plants
in Utah and Nevada are usually small, seldom over two or three feet
in height, dark green, and very succulent. Over much of the sur-
face salt incrustations may be seen, giving the soil an almost snow-
like appearance. The largest areas occur near Great Salt Lake, but
most of the alkali flats of Nevada and other portions of Utah are
characterized by this type of vegetation.

Samphire assoctation (pl. 10, B). Here the salt content is ex-
tremely high, usually up to 2.5 per cent, and the ground water comes
almost to the surface of the soil. The conditions are the most ex-
treme encountered under any type of vegetation in the salt desert
shrub. In the region about Great Salt Lake, where this association
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is widely distributed, it is composed of Utah samphire (Salicornia
utahensis), a perennial, and western samphire (Salicornia rudra),
an annual. The annual species is apparently greatly favored by a
precipitation which has a tendency to leach slightly the surface soil,
and germination is usually best along the drainage channels. The
perennial species occurs on scattered hummocks, or 1t may form a
pure even stand. The appearance of the two species is very dis-
tinct, Salicornia rubra being bushlike, 2 to 6 inches (5 to 15 c¢m.)
high, and turning very red toward the end of the growing season,
while 8. ulahensis consists of unbranched fleshy stems 4 to 6 inches
(10 to 15 cm.) high, which remain green.

Saltgrass associes. Alkali flats which receive at some time during
the year a considerable amount of fresh water as flood water usually
develop a turf of saltgrass. The surface may be evenly covered with
a dense sod or the growth may be very sparse, consisting of rows
of plants shooting up from underground rootstocks. This land 1s
valuable principally for grazing. The salt content is usually rela-
tively high, about 1 per cent.

Alkali sacaton associes. Where conditions are a little more favor-
able than on saltgrass lands alkali sacaton, though usually growing -
as a bunchgrass, often forms a close sod. This grass is well liked by
rabbits and is prized by horses and cattle. Areas of this grass
probably constitute the best grazing land in the salt desert region.

Rabbitbrush associes. Rabbitbrush is often scattered over salt-
grass or alkali sacaton sod, and in some places becomes so dense that
only the bushes are evident. This yellow-flowered shrub stands 2 to
3 feet (60 to 90 cm.) high, grows very rapidly, and is short-lived.
It characterizes a soil with a relatively low alkali content, usually not
over (.3 per cent.

SOUTHERN DESERT SHRUB

This type of vegetation, sometimes called the creosote-bush forma-
tion, occurs in southwestern Utah, where it reaches its northern limit
at or near St. George. In Nevada it occupies the low warm valleys
south of the thirty-seventh parallel, and is found in its typical
phases in the southern end of the State. It differs from the northern
desert shrub largely in that there are within its borders a larger
number of yucea and cactus forms. It is also characterized by the
deep green of Covillea, which contrasts sharply with the ashen
gray shrubs of the northern desert. There are in the southern
desert, however, such plants as A¢riplex and Franseria, which might,
on the basis of general appearance, belong to either northern or
southern desert. One species of Afriplex, A. canescens, seems
equally at home in either desert. The temperature of this southern
desert is high, often rising to 120° F. Over much of the area it
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rarely falls below 20 to 25° F. The frost-free period is long, more
than 190 days. Because of intense heat and very rapid evaporation,
the conditions for plant growth are much more extreme in this
desert than in the northern desert. In many parts of the area, how-
ever, the wide spacing of the plants and the pervious nature of the
soil combine to supply a quantity of available water sufficient to
enable these desert shrubs to continue growing through the ex-
tremely long periods of drought, which sometimes last a year or
more. Over much of the area the rainfall is meager, ranging as low
as 2 mches per year, although in Nevada this type of vegetation
usually occurs on land with rainfall between 5 and 10 inches. The
following are the principal associations found in southern Nevada:

Desert saltbush association (Ailriplez polycarpa).

Creosote-bush association (Covillea tridentata).

Creosote-bush and bur-sage association (C. tridentala and
Frangeria gumosa),

Joshua-tree association (Clisioyucca brevifolia, Grayia
spinosa, and Coleogyne ramosissima).

Desert saltbush association (pl. 11, A). In southern Nevada desert
saltbush is often referred to as desert sage. It is characterized by
‘uniform gray stands, and somewhat resembles the sagebrush of the
northern desert shrub. It occurs usually where flood water con-
stitutes a consitderable part of the annual moisture supply, and, if
this be sufficient, forms dense thickets, the plants being 3 to 4 feet
(90 to 120 cm.) high. The soil is usually a fine loam, and these
thickets mark the best agricultural land of this southern desert
region. On poorer land, or land which receives only the normal
rainfall, the moisture is insufficient to produce a dense stand, and
the plants are scattered, often only 2 to 3 feet high, and very widely
spaced. Desert saltbush is limited to the valleys, where it occurs
just above the salt desert shrub; it does not occupy land which is
subirrigated. Often where there is sufficient moisture supply at
greater depth, there are scattered through the desert saltbush areas
occasional trees of mesquite.

Creosote-bush association (pl. 11, B). This association is most
characteristic of the southern desert, and more extensive than any
other type of vegetation. It is found for the most part at a greater
elevation than the desert saltbush and below the yucca-cactus zone.
In southern Nevada it occupies the great alluvial fans, where the
soil is pervious and moistened by either rainfall or flood water to a
considerable depth. The plants are widely spaced, often varying in
their spacing from a few feet to 100 feet or more. During normal
years they continue without loss of foliage through practically the
whole season.
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With respect to soil and alkali conditions, Covillea land is similar
to the sagebrush land of the northern desert in that it 1s moistened to
considerable depths and is free from harmful amounts of salt.

Creosote-bush and bur-sage assoctalion. At the upper edge of the
creosote-bush zone bur-sage becomes a prominent feature, and this
mixture 1s often so wide and extensive that it is recognized as a
separate association. The dark green, lacquered leaves of the creo-
sote-bush contrast sharply with the low, light gray bur-sage bushes.
This association leads from the pure Covillea to the yucca belt above,

Joshua-tree association (pl. 12, A). On the mountain slopes at
somewhat higher elevation in southern Nevada along the thirty-
seventh parallel and southward there are forests of tree yucca, the
Joshua-tree, which are most picturesque. The trees commonly vary
from 5 to 15 feet (1.5 to 4.5 meters) in height and often are so dense
that at a distance they look like a forest. As a rule the interspaces
are occupied by plants characteristic of both the southern and the
northern desert; chiefly, however, by Coleogyne, and to a lesser
extent by Grayia. This association is characteristic of light pervi-
ous soil, and areas so covered would probably be dominated by
Covillea, were it not for the unfavorable temperature conditions.



THE FOOTHILL-MONTANE-ALPINE FLORA AND ITS ERNVIRONMENT

By ARTHUR W. SAMPSON

That the character of the flora is determined by the conditions of
the environment is shown conspicuously in the diversity of the vege-
tation from the foothills to the alpine heights. The relief features
peculiar to Nevada and Utah, from valley and desert to elevated
plateau and alpine mesa, rising to or indeed above timber line, serve
to intensify the climatic differences. Quite as great a contrast is
found in the different life zones, in such important growth factors
as air and soil temperatures, length of growing season, wind move-
ment, the evaporating power of the air, and precipitation, as in the
mantle of vegetation itself. For instance, when the growing season
1s measured from the time of the last spring frost to the first killing
autumn frost, it is seldom in excess of 90 days in the arctic-alpine
region, yet it is seldom less than 180 days in the foothills, Thus, in
passing from the foothills to the alpine heights the wide variation
in climate is seen to girdle, as it were, the mountains with belts of
vegetation. Yet within certain altitudinal limits the vegetation is
strikingly similar and comparatively uniform in phenological activi-
ties. The limitations of the most characteristic vegetational belts
are approximately as follows:

Pinyon-juniper_.. oo B, 000 6, BOO Leet (1, 500-1, 900 meters).
Yellow pire and oak brush__.________ 6, 200 7, 600 feet (1, 860-2, 2680 meters).
Aspen-fir oo 7, 400— 9, 500 feet (2, 200-2, 850 meters),
Spruce-fir o e 9, 000-11, 000 feet (2, 700-3, 300 meters).
Arcticalpine_______ ___________ ... Above timber line.

CLIMATIC CHARACTERISTICS OF THE PLANT BELTS

A study of the climatic characteristics of the different life zones
or belts has proven instructive. Intensive investigation in this field
was carried out in the Wasatch Mountains at the Great Basin Ex-
periment Station in central Utah.”

PRECIPITATION

There is considerable variation from year to year in both the
monthly and annual precipitation in the different mountain life

TSampson, Arthur W., Climate and plant growth in certain vegetative asso-
clations, TU. 8. Dept. Agr. Bull. 700, 1918,
24
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belts. This variation is not uncommonly as great as 300 to 400 per
cent. A relatively light rainfall in June, with an appreciable in-
crease in July and August, is characteristic. (Fig. 2.) Indeed,
the average monthly precipitation from 1914 to 1920, inclusive, is
lighter in June than for any other month, the average being 0.52
inch (13 mm.), 0.71 inch (174mm.), and 0.71 inch for the yellow
pine, aspen-fir, and spruce-fir belts, respectively.

It is interesting to note that the highest average monthly preclpl-
tation for the period 1914 to 1920, inclusive, is in the aspen-fir belt,
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Fia. 2.—Precipitation charts of Utah

the spruce-fir belt being a close second in this respect. In the yellow
pine and oak brush belt the precipitation is comparatively lower,
the average monthly figures being 1.52 inches (38 mm.), 2.44 inches
(61 mm.), and 2.16 inches (54 mm.) for the yellow pine, aspen-fir,
and spruce belts, in the order named.

As the foregoing data would indicate, the aspen-fir belt receives
also the largest annual precipitation; the spruce-fir belt ranks a
relatively close second ; while the yellow pine and oak brush belt re-
ceives appreciably less than do the two higher ones. For the seven
years ending in 1920 the average annual precipitation was 18.2



26 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

inches (45.5 cm.), 29.3 inches (73 cm.), and 25.9 inches (65 cm.) in
the yellow pine, aspen fir, and spruce-fir belts, respectively.

Considering the belts as a whole, there is a rather sharp diminu-
tion in the precipitation from May to August, inclusive; that is,
during the main growing season. The period from December to
April, inclusive, or the dormant season, on the other hand, shows a
considerably higher average precipitation than that received during
the other months of the year. In view of the devastating effects of
erosion on the more exposed, elevated, and in many cases poorly
vegetated areas, particularly in the spruce-fir belt, it is probably for-
tunate that an excessive amount of precipitation is not received from
May to September, for during that time the precipitation is usually
in the form of rain. An erosion study conducted on two selected
areas of 10 acres each, located in the spruce-fir belt, shows clearly
the wide variation in rainfall at different times during the growing
season. On the steeper of the two erosion plots selected, with an
average of about 17 per cent slope, as little as 0.07 inch (1.7 mm.)
of rain sometimes caused a deposit of water and sediment in the
settling tank situated in the lower part of the area. Ordinarily,
however, not less than 0.15 inch (3.8 mm.) of rainfall was required
for a deposit of earth in the tank, but such an amount must be
received in a short time. In several instances violent rainstorms
recorded between 1914 and 1921 have resulted in a deposit of more
than 100,000 pounds of air-dry soil and gravel from the ten-acre
area.

TEMPERATURE

Throughout the year the mean temperature is appreciably lower
in the arctic-alpine belt and highest in the pinyon-cedar belt. The
monthly range in temperature, however, is much the greatest in the
lowest belt and lowest in the most elevated belt.

The actual difference in the heat units received in the yellow pine,
aspen-fir, and spruce-fir belts, respectively, from June to September,
may best be expressed in the number of hours of temperature above
40° K., the temperature at which growth may take place. During
the main growing period: the average monthly hours above 40° F.
in the oak brush, aspen-fir, and spruce-fir belts are 369, 315, and 215,
respectively. In other words, there is a gradual diminution in a
given period for the number of hours above freezing, as the eleva-
tion increases. It is interesting to note in this connection that for
each month in the year, taking the average of all years observed,
there are at least a few hours during which the temperature is below
40° F. The lowest number of hours of non-growing temperature,
that is, below 40° F., are recorded in July and August in each belt,
June and September closely following in this respect. It is interest-

L
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ing also that July and August are the only months in the year that
have no hours of freezing temperature. The greatest number of
hours above 40° F. in each zone occurs in July.

WIND MOVEMENT

The wind movement in the aspendir belt is approximately 12,500
miles (nearly 21,000 km.) from June to September, inc¢lusive, whereas
in the spruce-fir belt it is about 25,700 miles (nearly 42,830 km.)
In other words, during the growing season the wind movement is
approximately 100 per cent greater on nonwooded lands in the
spruce-fir belt than in similar situations in the aspen-fir belt about
1,500 feet (450 meters) lower. Not infrequently the wind move-
ment in the spruce-fir belt develops into gales, and has a profound
effect on sparsely vegetated plateaus in drying out and eroding the
soil.

It would appear that the greatest wind movement occurs in June.
During the three following months the records show a rather striking
diminution in wind movement.

EVAPORATION

. The highest evaporation occurs each month throughout the grow-
ing season in the pinyon-juniper belt. From this belt upward there
is a gradual diminution in the evaporation up to the spruce-fir belt.
There, because of the vast stretches of low-growing herbaceous vege-
tation, the effect of the greater wind movement is greatly intensified
and the evaporating power of the air is more intense than in the
aspen-fir belt immediately below. While the high evaporation in the
pinyon-juniper belt is due chiefly to high temperature and relatively
low humidity, in the spruce-fir belt it is accounted for essentially by
high wind velocity.

Throughout the greater part of Utah and Nevada there is little
land suited to agricultural crops in the yellow pine belt, or above
an elevation of approximately 8,000 feet (2,450 meters). This is
due chiefly to low temperatures, but also to the fact that topographic
conditions are not favorable.

INDICATOR PLANTS OF VEGETATIVE BELTS

PINYON-JUNIPER BELT

The vegetation in this belt shows clearly that the small precipita-
tion is one of the important factors limiting growth.

Pinyon (Pinus edulis; P. monophylla in Nevada) and two juni-
pers (Juniperus utahensis and J. scopulorum) (pl. 13; 14, A) form
the woodland belt which everywhere occurs in scattered stands be-
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tween the desert below and the true forest of the yellow pine belt
above.,

Second to limited precipitation, shallowness of soil 1s a factor
which limits the density of the vegetative stand and its luxuriance of
growth. Both precipitation and depth and fertility of the soil in-
crease as one goes to higher altitudes.

The first appearance of the®orest scrub or pinyon-juniper belt is
at an elevation of approximately 5,000 feet (1,500 meters). It is
here that the first stragglers of juniper are encountered. At a little
higher elevation, especially on northerly and westerly slopes, the
junipers grow more luxuriantly and occur in greater stand. Good
development is attained at an elevation of about 5,500 feet (1,650
meters). A little higher the pinyon reaches its maximum develop-
ment. Near the upper limits of the pinyon-juniper cover these
characteristic trees become less abundant but of good size, with
“occasionally a dwarfed struggling specimen of yellow pine (Pinus
brachypitera).

The flora of the pinyon belt is a reduced artemisia belt flora.

That limited moisture, rather than excessive heat units or inferior
soll, is responsible for the limited growth of plants of this belt is
made clear from the fact that all species which oceur along water-
courses grow more luxuriantly.

YELLOW PINE AND OAK BRUSH BELT

This belt, knmown also as the transition zone, embraces a number
of coniferous tree species, the most characteristic and conspicuous
being yellow pine (Pinus brachyptera). In some localities the
yellow pine gives way in part or entirely to Gambel oak (Quercus
gambeliz). In the upper limits of the belt yellow pine is supplanted
by Douglas-fir (Pseudotsuga mucronata) and aspen (Populus
aurea). In general, the timber is open and the understory consists
of a mixture of herbs and shrubs, a large proportion of which are
palatable to stock early in the season.

As compared with the pinyon-juniper belt below, or the aspen-fir
belt immediately above, the yellow pine belt is intermediate in
moisture supply, temperature, and other factors controlling growth
and reproduction. In general, the soil is deeper and more produc-
tive than in the belt below, and the growing season is approximately
two weeks shorter.

The most characteristic and abundant shrubs are antelope-brush
(Purshia tridentata), squaw-apple (Peraphyllum ramosissimum),
and shadblow (Amelanchier alnifolia). Interspersed with these
1s a stand of varying density consisting of sagebrush (Artemisia
tridentata), Fendler rose (Rosa fendler:), and rabbitbrush (Chryso-
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shamnus nauseosus). The most characteristic and abundant her-
baceous specles are slender wheatgrass (Agropyron tencrum),
Rocky Mountain wheatgrass (4. riparium), bunch wheatgrass (4.
spicatum), Fendler bluegrass (Poa fendleriana), nodding blue-
grass (P. reflexa), Junegrass (Koeleria cristata), and Letterman
needlegrass (Stipa lettermannii). In addition, the following species
add considerably to the undergrowth: Whiteflowering raspberry
(Rubus parviflorus), bearberry (Arctostaphylos wwa-ursi), snow-
brush (Ceanothus wvelutinus), Fendler ceanothus (C. fendleri),
bracken (Ptleridium aquilinum pubescens), needle-and-thread grass
(Stipa comaia), Indian-balsam (Leplotaenia multifida), hawksbeard
(Crepis spp.), butterweed (Senecio friangularis), bluebells (Mer-
tensia spp.), geranium, and prairie-mallow (Sidalcea spp.).

In forage production the yellow pine and oak brush belt is superior
to that of the pinyon-juniper cover, both in terms of carrying ca-
pacity and in palatability of the vegetation to forage animals.
While the pinyon-juniper belt is used rather extensively for winter
grazing and as ground for early spring lambing, the yellow pine
belt 1s of great value for moderately early spring grazing and to a
limited extent for lambing purposes.

ASPEN-FIR BELT

Of the type trees, Douglas-fir (Pseudatmga mucronatae) occuples
the more protected areas. Aspen (Populus aurea) occupies the
better soils, particularly those containing an ample supply of
moisture. (Pl 15.) This tree being less tolerant than the conifers,
it frequently gives way to the latter. Lodgepole pine (Pinus mur-
. rayana) is found only in the Uinta Mountains and the Sierra
Nevada, where it often occupies sites which are rather too severe
for the best growth of Douglas fir and aspen.

Only the most tolerant shrubs and herbs can endure in the sub-
dued light under the heavy timber cover, particularly the denser
lodgepole pine stands. Accordingly these areas are of little value
for grazing. Where aspen predominates, on the other hand, a
luxuriant admixture of grasses and broad-leaved herbs is found.
This belt is probably the most valuable of any of the timbered
areas for the forage which it produﬁes. Limber pine (Pinus
flexilis) occurs in scattered stand in association with Douglas fir
throughout the range of the latter.

Among the shrubs, snowberry (Symphorwarpaa orcophilus) is
the most conspicuous. In the lower half of the belt shadblow
(Amelanchier alnifolie) occurs in abundance and is often associated

with chokecherry (Prunus melanocarpa). Other typical plants of
this belt are:
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Rosa fendleri.
Saliz (several specles),
Sembucus melanocarpa.

Achillea lanulosa.
Agropyron riparium,
Agropyron tenerum,
Agrostis exarata.

Aquilegia caerulea albifiora,

Bromus marginaius,
Bromus richardsonii,
Bromus tectorum,
Caastilleja rhemifolia,
EFlymus glaucus,
Fragurig bractlealae.

Boruss

Bambucus microboirys.
Sorbus scopulina.

HERESR

Geranium richardsonii,
Geranium viscosissimum,
Heracleum lanalum.
Lathyrus lencanthus.
Poa fendleri.

Poa refleza.
Rudbeckia occidentalis,
Stipa letiermaonii.
Thalictrum fendleri.
Vagnera amplexicaulis.
Vicia amenicanc.

Galium boreale.
SPRUCE-FIR BELT

This belt, in contrast with the vegetation in the belt immediately
below, is open in character, the timber growing sparingly or In
clumps. Grasses intermixed with various other herbaceous plants
usually form the predominating vegetation.

The trees, most of which extend to the normal timber line, are
subalpine fir (Abies lastocarpe), Engelmann spruce (Picea engel-
manni), and in northern Utah an occasional specimen of whitebark
pine (Pinus albicaulis). (Pl. 14, B.) The heaviest timber stands
are produced by Engelmann spruce.

This belt probably covers as large an area as the two lower belts
combined, and from the viewpoint of grazing it is superior to the
two immediately below. Because of the heavy grazing demands, -
the ranges of this belt have suffered consideruble depletion almost
everywhere.

The most characteristic herbaceous plants are:

Panicularia nervaio.
Phleum alpinum,
Poa nevadenais.

Agropyron dasystachyum.
Agropyron scribneri,
Agropyron smithii,

Agropyron violaceum, Poa olneyi.
Agrositis sp. Poa reflexa.
Aira caespilosa. Stipe minor.

Rtipa nelsonit,
Trisetum spicalum,

Hordeum nodosum,
Mullenbergia racemosa,

Other characteristic plants are:

Achillea lanulosg. Mertensia sampsonit.
Agastache wurticifolia, Ribes cereum,
Delphinium barbeys. Saliz (several specles).
Delphinium menziesii. Sembucus microbotryas,
Grossularia inermis. Senecio columbianus.
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ARCTIC-ALPINE BELT

This belt, known also as the *timberless zone,” is not only un-
favorable to the growth of trees, but to range forage plants as well.
It is confined to the very highest crests and peaks, where the soil is
shallow and poorly decomposed, the growing season is short, and
nightly frosts are likely to occur. Onmly a comparatively small
acreage is found in the arctic-alpine belt.

Among the common species may be mentioned :

Draba oligosperma, Ivesia gordonii,
Eriogonum neglectum, Phacelia alpina,
Hulsea nana. -

Growth does not usually begin until well into July, and it ceases
for the season about September 1. Naturally, in this belt any species
which succeeds in maturing viable seed must grow vigorously and be
able to complete its cycle of growth 1n & short time,



SYSTEMATIC TREATMENT OF THE VASCULAR PLANTS
KEY TO THE FAMILIES

EEY TO THE LARGER GROUPS AND TO BOME OF THE ANOMALOUS FAMILIES.

Plant body floating, disklike or elongate, bearing one or more rootlets.
| 18. LEMNACEAE (p.110).
Plants terrestrial or aquatic, rooting in soll or parasitic on other plants, if
fioating, the plant body not disklike.
Plant body beset with spine or bristle-bearing areolae; succulent perennials,

the leaves wanting or minute_______________ 87. CACTACEAEL (p.364).
Plant body not beset with bristle-bearing areolae; leaves present except in a
few genera. |

Plants parasitic on the stems and branches of other plants.
Stems filiform, twining, herbaceous_____ 108. CUSCUTACEAT (p. 423).
Stems rigid, branching, woody._.________ 33. LORANTHACEAR (p. 142).
Plants not parasitic or, if parasitic, root parasites,
Leaves reduced to sheaths at the nodes.
Plants herbs with jointed stems, with or without branches; plants
without true flowers. oo . 5. EQUISETACEAE (p.b0).
Plants desert shrubs with true flowers______ 8. GNETACEAE (p. 56).
Leaves not reduced to nodal sheaths, sometimes scalelike or wanting,
Plants without true flowers, spore-bearing; herbs.
PTERIDOPHYTA (p. 43).
Plants with true flowers, these often inconspicuous; herbs, shrubs, or

trees,
Plants with tendrils.
Leaves pinnate________________________ 864. FABACEAE (p. 288).
Ieaves simple or lobed.
Stems woody _____ ___ e 78. VITACEAE (p. 351).
Stems herbaceous . ___ 12%. CUCURBITACEAE (p. 518).

Plants without tendrils,
Leaves, needle-like or scalelike,
Succulent herbs or low shrubs. Flowers in axillary glomerulea.
36. CHENOPODIACEAE (p. 184).
Talli shrubs or trees.
Trunks mostly excurrent ; flowers monoecious or dicecious, in

aments_______________ . 7. PINACEAE (p. 52).
Trunks deliguescent: flowers perfect, in dense racemes or
Spikes_ o e _ 83. TAMARICAEAE (p. 358).

Leaves various, simple to compound,
Parasites or epiphytes destitute of green foliage.
Flowers irregular, consisting of 3 sepals and 3 petals; stamen
1___ e Corallorrhiza (p. 131).
Flowers regular, with a 5-merous perianth,
Corolla regular, the petals distinct or united.
85. MONOTROPACEAE (p. 405).
Corolla irregular, gamopetalous.
117. OROBANCHACEAE (p. 509).

32
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Plants not parasitic or if parasitic greenish.
Leaves prevailingly parallel-ribbed except in Trillium; flowers
inconspicuous or showy, mostly 3-merous or 6-merous (in
a few cases 4-nierous)__._MONOCOTYLEDONES (p. 33).
Leaves prevallingly netted-veined; flowers usually 4-merous
or S-merous___ . _ . ______ DICOTYLEDONES (p. 34).

ANGIOSPERMAE

Herbs, shrubs, or trees; leaves of many types; fiowers perfect, monoecious,
or dioeclous; ovules enclosed in an ovary of one to many folded or united
carpels.

Cotyledon one; stem endogencus; leaves mostly parallel-veined,
MONOCOTYLEDONES.

Cotyledons two ; stem exogenous ; leaves mostly net-veined.
DICOTYLEDONES (p. 34).

MONOCOTYLEDONES

Plant body a flat munded minute disk; leaves wanting: plants floating.
18. LEMNACEAE (p. 110).
Plant body differentlated into stem and leaves, the latter sometimes scalelike;
plants with few exceptions attached to the soil by roots
Plants immersed aguatics; atems slender, flaccid, elongated.
Leaves alternate (of two forms in Potamogeton); fiowers without a
pe.rianth, disposed in axillary spikes or clusters.
11, POTAMOGETONACEAE (p. 57).
Leaves opposite or whorled; ﬂuwers mnnnecluus or dioecious, mostly soli-
tary, axillary. -
Leaves entire, filiform. Stipules membranous,
| 11, PO‘].‘AMOGETON ACEAE (p. b7).
Leaves toothed or serrulate.
Leaves sheathing at base, filiform to broadly linear,
12. NAJADACEAE (p. 60).
Leaves not sheathing at base, ohlnng to linear.
15. VALLISNERIACEAE (p.6l).
Piants terrestrial or growing in marshes; atems not flaccid, sometimes
wanting. |
Perianth none, or if present composed of bristles or scales.
Flowers in the axils of chaffy imbricated bracts (glumes).
Stems mostly hollow, terete or flattened, jointed, with solid nodes;
leaves 2-ranked; fruit a caryopsis enclosed in 2 bracts.
, 18. POACEAE (p.61).
Stems pithy, often 3-sided, not distinctly jointed; leaves 3-ranked;
fruit an achene, subtended by 1 bractlet.
17. CYPERACEAE (p. 98).
Flowers not in the axils of chaffy bracts (glumes), monoeclous or
dicecious. Robust marsh plants with long-linear leaves.
Flowers in dense cylindric spikes 10 c¢cm. long or more, the staminate

spike above the pistillate_.____________ 8. TYPHACEAE (p. 57).
Flowers in globose heads, the staminate on the upper branches of the
plant 10. SPABGANIACEAE (p. 67).

16374—25——3
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Perianth present, composed of free or more or less united sepals and petals,
Ovary wholly or partly inferior. :
Flowers irregular, perfect; stamens 1 or 2. Perennials with corms or
tuberoid roots, or saprophytes with scalelike leaves.
24. ORCHIDACEAE (p. 129).
Flowers regular:; stamens 3 or 6.
- Stameng 6; leaves crowded at hase of plant, fleshy, spine-toothed
(in our species); perianth segments similar, often united into
atube . 22. AMARYLLIDACEAE (p. 127).
Stamens 3; leaveas grasslike, 2-ranked, entire; perianth segments
dissimilar, distinct or united below__23. IRIDACEAE (p. 128},
Ovary superior.
. Gynoecium of 3 or more distinct carpels, or with united carpels and
plumose stigmas. Scapose marsh plants,

Flowers small, racemose._____ 13. SCHEUCHZERIACEARX (p. 60).
Flowers in elongate racemes or panicles, if racemose large, monoe-
oS e 14, ALISMACEAE (p.60).

Gynoecium of united carpels,
Plant'a rushes or rushlike. Perianth small, greenish or purplish,.
| 20. JUNCACEAE (p. 111).
Plants not rushlike,
Stamens digsimilar or only 38 with fertile anthers. Stems jointed,
leafy; leaves sheathing, narrow. |
19. COMMELINACEAE (p.111),
Stamens similar, all fertile. Herbs, shrubby perennials, or small
trees oo e e ————————— 21. LILIACEAE (p.116).

DICOTYLEDONES

Flowers in a head, on a receptacle, surrounded by an involucre. Ovary inferior.
Stamens 2 to 4, inserted on the corolla tube and alternate with the lobes, the
anthers versatile. Leaves opposite______ 124. DIPSACACEAE (p. 518).
Stamens mostly united by their anthers______ 128. ASTERACEAZE (p. 521).
Flowers variously disposed, often capitate but not on a receptacle surrounded
by an involucre (except In Polygonaceae, which have a superior ovary).
Plants trees or shrubs.
Leaves opposite or vertleillate .o A (p. 84).
Leaves alternate or fascicled__..___ __ . _________ L. B (p. 35).
Plants herbs or woody perennials.
Plants aguatic, wholly or partly immersed (see also next section).

C (p. 37).

Plants terrestrial, but often inhabiting wet places.

Flowers subtended by a petaloid involucre.

Involucre of b to 8 oblong bracts._..___ 25. SAURURACEAE (p. 121).
Involucre small, 4 or 5-lobed_ . ____ 71, EUPHORBIACEAT (p. 341).

Flowers not subtended by a petaloid involucre.
Planis twining or climbing on other plants___ .. ____ D (p. 38).
Plants not twining or climbing, often prostrate and rooting at the
nodes . ————— E (p. 38).

A. Trees or shrubs with opposite or verticillate Ieaves.

Leaves compound or dissected.

Leaves conspicuously glandular-punctate,
87. ZYGOPHYLLACEAE (p. 339).
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Leaves inconspicuously or not at all glandular-punctuate.

Leaflets mostly entire or finely toothed. . __._____ 100. OLEACEARE (p. 412).
Leaflets toothed, lobed, or incised.
Leaflets 3 to B, lobed or incised___.____._____ 76. ACERACEAE (p. 348).
Leaflets commonly 7 or more, toothed, the leaves once or twice pin-
DA e ——————— e e Sambucus (p, 514).
Leaves simple,

Leaves 3 to 5-ribbed, lobed or toothed_._.___.___._ 76. ACERACEAE (p. 348).

Leaves pinnately velned, if 8 to 6-ribbed entire or nearly so.
Leaves densely tomentoge_________________________ ... __ Buddieia (p. 414).

Leaves st most tomentose only benesth,
Leaves more or less lepidote or stellate-pubescent.
88. ELAEAGNACEAE (p. 389).
Leaves not lepldote, often glandular-punctate.
Petiole with conspicuously gswollen base_.__100. OLEACEAZXE (p. 412).
- Petioles not conspicuously swollen at base, :
Leaves linear, 10 to 15 em, long oo Ghilolim (p. 508).
Leaves of a broader and shorter type.
Flowers borne in a gamophyllous involucre.
35. POLYGONACEAE (p. 143).
Flowers not borne in a gamophyllous involucre,
Ovary superlor.
Flowers small, reguiar; mountain shrubs.
5. CELASTRACEAE (p.347).
Flowers irregular; desert shrubs with divaricate branches
and punctate leaves ______ 113, MENTHACEAE (p. 47D).
Ovary wholly or partly inferior.
Stamens 20 or more.
Petals large, white; frult a 3 to 5-valved capsule.
56. HYDRANGEACEAE (p. 2568).
Petals large, red: frolt a many-seeded pomelike berry.
Punica (p.871).
Stamens 10 or fewer.
Petals distinct.
Stamens opposite the petals.
. RHAMNACEAE (p. 349).
Stamens npposlte the sepals___93. CORNACEAE (p. 403).
Petals united {at least below),
Stamens free from the corolla.
96. ERICACEAE (p. 406).

Stamens adnate to the corolla.
121. CAPRIFOLIACEAE (p. 513).

B. Trees and shrubs with alternate or .fascicled leaves.

Shrub with spinescent virgate stems. ILeaves caducous, simple; flowers

showy ; desert shrub of the Covillea belt.
84. FOUQUIERIACEAE (p. 358).

Shrubs or trees with armed or unarmed branches, if .shrubs the stems not

virgate.

Bark with secreting glands.
Leaves simple; shrub spiny. e ___ 863. EKRAMERIACEAE (p.28%).

Leaves simple or 8-foliolate ; shrubs not spiny__68. RUTACEAE (p. 339).
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Bark without secreting glands,
Ieavea bipinnatifid or bipinnate.
Secondary leaflets ample, glossy; Introduced tree.
80. MELIACEAE (p. 340).
Secondary leaflets small ; native or introduced plants.
Plant a tree with simple or branched thorns___..._._ Gleditsia (p. 287).
Plants shrubs. |
Shrub more or less spiny: flowers in axillary pedunculate heads
or spikes. e 6l. MIMOSACEAE (p. 286).
Shrubs not spiny; flowers white, paniculate.
Chamaebatiaria (p. 266).
Leaves simple to pinnate.
JLeaves pinnate.
Leaflets ample, spinulose-toothed____468. BERBERIDACEAE (p. 2135).
Leaflets not spinunlose-toothed.
Stipules spinelike ; flowers papilionaceous. . _____ Robinia (p. 307).
Stipules foliaceous or none; flowers regular.
Stipules none; flowers monoecious or dloecious. Fruit a drupe.
74. ANACARDIACEAE (p. 346).
Stipules present; Aowers perfect.
Bark smooth; branches uvnarmed . oo ... Sorbus (p. 284).
Bark shreddy, or stems armed with bristles or spines.
: 58. ROBACEAE (p. 263).

Leaves simple.

Teaven linear, 10 to 15 em. long o oo e Chilopsis (p. 508).
Leaves not linear.
Leaves 2-ranked, the base oblique.._____._ 29. ULMACEAE (p. 139).

Leaves with a more or less symmetric base.
Leaves spinulose, palmately parted_......_Leptodactylon (p. 430).
Leaves not spinulose.
Leaves reniform, large, entire. Flowers seemingly papilion-
8CEOWS o e Cercls (p. 287).
Leaves not reniform.
Flowers borne in a gamophylious Involucre.
Eriogonum (p. 146).
Flowers not borne in a gamophyllous involucre.
Stipules perslatent.
Stamens 5.  Leaves mostly palmately 3 to 5-lobed.
57. GROSSULARIACEAE (p.260).
Stamens numerous,
Carpels distinet.._ . _________ 58. ROSACEAE (p. 263).
Carpels united and adnate to the hypanthium,
59. MALACEAE (p. 282).
Stipules ecaducous or none.
Leaves straight-veined or nearly so, sharply serrate or
doubly serrate. Lateral veins ending in a point.
. 27. BETULACEAE (p.137).
TLeaves not siraight-veined, the lateral ribs more or less
curved. |
Bud seale 1 (in Salix) or, if several, trees with jeaves
- 8-ribbed at base {(Populus angusiifolia excepted),
Flowers dioecious...__ 28. SALICACEAE (p. 131)
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Bud scales several.
Plants spine-armed.
Plant a tree with stout nxillary spines.
Toxylon (p. 140).
Plants shrubs.
Plants tall shrubs, if low the leaves mealy.
36. CHENOPODIACEAE (p.164).
Plants undershrubs. Flowers imgular
Fruit echinate, 1-seeded.
63. KRAMERIACEAE (p. 288).
Fruit a capsule, not echinate,
70. POLYGALACEAE ( p. 340).
Plants not spine-armed (the leaves exvepted). |
‘ Leaves thin, broadly ovate to palmately lobed.
| 31. MORACEAE (p. 140).
Leaves not palmately lobed, if ovate corlgceons,
Leaves mealy or silvery-lepidote. -
Fruit a otricle.
36. CHENOPODIACEAE (p. 164).
Fruit drupelike.
| 88. ELAREAGNACEAE (p. 369).
Leaves not mealy or lepidote.
Flowers partly (staminate) Iin aments. Fruit
an acorn_______28. FAGACEAE (p. 138).
Flowera not in aments.
" Flowers motoecious or dioecious. Fruit a
T o - red pubescent drupe.
o o " 74, ANACARDIACEAE (p. 348).
T -7 Plowers perfect,
Stamens numerous. Fruit a drupe. -
- 80, AHYGDAI.AGEAE (p 284} .
Stamens 10 or fewer.
Base of petiole cnnspicunusly swollen,
 100. OLEACEAE (p. 412).
‘Base of petiole scarcely swollen,
- Stamens opposite the petals; leaves
often 8-ribbed (in Ceanothus).
77. RHAMNACEAE (p. 349).
Stamens alternate with the corolla
lobes; leaves mostly plnnatn'elned.
Ovary superior.
96. ERIGACEAE (p. 408).

Ovary Inferior,
o7. 'VACCINIACEAE (p. 408).

C. Aqnn.tic plants, wholly or partly immersed (see also next section).

Leaves IU cm. long or moreé, cordate-ovate or peltate, floating. Flowers large,
vyellow ___ e — 43, HYHPEAEACEAE (p. 200).
Leaves small, entire or dissected. | |
Leaves dissected, bladder-bearing. Flowers bilablate, yellow; ovary
BUPOTIOT - e oo 118. PINGUICULACEAE (p. 510),
Leaves not bladder-bearing.

Leaves dichotomously forked, the divisions spinulose.
44, CERATOPHYLLACEAE (p. 201).
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Leaves entire or dissected, not spinulose.
Leaves simple to 3-folivlate, basal, long-petioled.
Leaves peltate-orbicular or reniform, crenate____Hydrocotyle (p. 391).
Leaves simple to 3-foliolate, the margin entire.
103. MENYANTHACEAE (p. 418).
Leaves dissected or linear.
Flowers white, on peduncles opposite the leaves__Batrachium (p,213).
Flowers inconspicuous.
Submerged leaves linear, entire.72. CALLITRICHACEAE (p. 348).
Submerged leaves dissected_.__91. HALORAGIDACEAE (p. 387).

D. Plants twining or climbing on other plants.

Ieaves palmately 3 to T-lobed, opposite, simple.
30. CANNABINACEAE (p. 140).
Leaves not palmately lobed.
Stipules sheathing .. e Bilderdykia (p. 164).
Stipules, if present, not sheathing.
Leaves opposite, 1 to 3-ternately compound, the upper often simple.
| - ‘ Clematis (p. 209).
Leaves gimple or pinnate, alternate or opposite.
Corolla irregular, of distinct petals. Fruit a pod.
64, FABACEAE (p. 288).
Corolla gamopetalous,
Ovary inferior... o ._ 121. CAPRIFOLIACEAE (p. §13).
Ovary superior.
Flowers umbellate; ovary of 2 distinct carpels.
| 105. ASCLEPIADACEAE (p. 420).
Flowers axillary, solitary or cymose; ovary commonly 2-cellesl
107. CONVOLVULACEAE (p. 424).

E. Plants not twining or climbing, often prostrate and rooting at the nodes.

Leaves conspicuously punctate and opposite,
Stems terete; petals distinct. Punctation mostly marginal,
80. HYPERICACEAE (p. 357).
Stems 4-sided; petals united—ee e o_____113. MENTHACEAE (p. 475).
Leaves commonly not punctate or, if punctate, alternate.
Leaves compound. (For plants with simple leaves see p. 39.)
Corolla gamopetalous.
Leaves 3-follolate and long-petioled, basal.
103. MENYANTHACEAE (p. 418).
Leaves not 3-foliolate and long-petioled.
Ovary inferior.
Leaves pinnate_ ..o 123. VALERIANACEAE (p. 517).
Leaves ternately compound___.. ______ 122. ADOXACEAE (p.518).
Ovary superior.
Stamens 4, didymous; fruit separating into 2 to 4 nutlets.
| 111, VERBENACEAE (p. 468).
Stamens 5, equal; Iruit a capsule. |
Inflorescence more or less scorpioid; stigmas 2.
108. HYDROPHYLLACEAE (p. 440).
Inflorescence not scorpioid; stigmas 3. |

108. POLEMONIACEATE (p. 425).
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Corolla of distinct petals (united below in Fumariaceae, p.. ).
Corolla papllmnaceuus. Stamens monadelphous or diadelphous.
64. FABACEATE (p.288).
Corolla not papilionaceous.
Corolla irregular.
Flowers with upper sepal spurred or hmdlike
45 RANUNCULACEAE (p. 201).
Flowers with petals united into a spur.
48. FUMARIACEAE (p. 217).
Corolla regular.
" Plowers in simple or compound umbels, these often reduced to a
head. Stamens O; styles 2__________. 92. APIACEARE (p. 387).
Flowers commonly not in umbels.
Stamens tetradynamons. Style 1_._49, BRASSICACEAE (p. 218).
Stamens not tetradynamous.
Stamens perigynous (lnserted on the calyx).
Stamens numerons. . .. . 58. ROSACEAE (p. 263).
“Stamens not more than twice as many as the petals,
Flowers racemose, cymose, or paniculate,
54, SAXIFRAGACEAE (p. 252).
Flowers solitary on axillary peduncles.
73. LIMNANTHACEAE (p. 348).
Stamens hypogynous.
Calyx deciduous. Leaves diasected_--_Eachscholtz.ia (p. 218},
Calyx persistent.
Petals 4. Stamens 6 or more, nearl;v equal; ovary stipl-
tate, 1-celled ... __ 50. CAPPARIDACEAE (p. 248).
Petals or petaloid sepals 5 or more. '
Ovarles 2 or more, distinet, with an equal number of
styles e 45, RANUNCULACEAE (p. 201).
Ovary simple or compound.
Ovary 1l-celled. Leaves once or twice pinnate.
- . 62. CAESALPINIACEAE (p. 287).
Ovary eompouml -
~Leaves palmately lobed or dissected.
68%5. GERANIACEAE (p. 336).
Leaves abruptly pinnate.
87. ZYGOPHYLLACEAZE (p. 339).
Leaves simple.
Corolla gamopetalons (wanting in Gleusr, p. 411), regular or 2-labiate.
(For plants with distinct petals see p. 41.)
Corolla scarious. Flowers splcate, mostly 4-merous; plants scapose;
leaves entire, ribbed________.__ 119. PLANTAGINACEAE (p. 510).
Corolla not searious.
Stipules present, often reduced to a line connecting the bases of the
petioles. Leaves opposite or verticillate.
Corolla gamopetalous; ovary inferior___120. RUBIACEAE (p. 511).
Corolla of free petals; ovary superior.
Ovary 1-celled ; sepals persistent, united into a tube.
82. FRANKENIACEAE (p.358).
Ovary 2 to 5-celled ; sepals free_...81. ELATINACEAZR (p. 357).
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Stipules none.
Ovary inferior,
Corolla bilabiate, the lip commonly cleft.
127. LOBELIACEAE (p. 520).
Coroila regular.
Leaves opposite _________.__ 123. VALERIANACEAE (p. 517}.
Leaves alternate___________ 126. CAMPANULACEAYX (p. 519).
Ovary superior.
Corolia 2-lablate,
1eaves palmately 5 to 7-ribbed, suborbicular or round-ovate,
5 to 830 em, broad________ 116. MARTYNIACEAE (p. 508).
Leaves prevailing pinnate-veined.
Fruit 2 to 4-celled, separating into as many nutlets,
111. VERBENACEAE (p. 468),
Fruit a 2-celled capsule.
114. SCROPHULARIACEAE (p. 482).
Oorolla regunlar,
Stamens 2. _ e Veronica (p. 500).
Stamens 4 or more,
Plant a tall scapose perennial. Leaves long-petioled, ob-
lanceolate ; infiorescence paniculate.__Limonfum (p. 412).
Plants, 1f scapose, not over 30 ¢m, high.

Stamens inserted on the corolla tube opposite the lobes.
Ovary 1-celled, the placenta central. Corolla incon-
spicuons in Androsace and Samolus.

- 98. PRIMULACEAE (p. 409).

Stamens alternate with the lobes of the corolla.

- Ovarles 2, separate. Styles simple or none; fruit a palr
of follicles.
Filaments distinet_____ 104. APOCYNACEAE (p. 418).
Filaments monadelphous,
- 105. ASCLEPIADACEAE (p. 420).
Ovary 1, 1 to many-celled.
Ovary 1l-celled; style simple; leaves prevallingly op-
posite __ . .. .. 102. GENTIANACEAE (p. 414).
QOvary with 2 or more cells; styles united or distinct;
leaves varlous.
Styles 2. Ovary and capsule pubescent; leaves sil-
very canescent .. . _______________ Cressa (D. 424).
Style 1, simple or cleft
Style 3-cleft____ 108, POLEMOHIACEAE {p. 425).
Style simple or 2-cleft.

-' | Ovary deeply 4-lobed, developing into 2 to 4
nutlets. Inflorescence usuoally seorpiold:
plants mostly rough-hairy. '

110. BORAGINACEAE (p. 450).

Ovary not lobed.
Style 2-cleft (occasionally cleft to base);
flowers on scapes or in scorpioid racemes

OT CYmes.
108. EYDROPHYLLACEAE (p. 440).

Style simple; flowers solitary or cymose,

112. SOLANACEAE (p. 470)).
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Corolla of distinet or nearly distinet petals, or wanting.
Flowers irregular, papilionaceous or spurred.
Flowers papilionaceous. Fruit a 1 or 2-celled pod.
| , 864. FABACEAE (p. 288).
Flowers spurred,
Ovaries 1 to 8, developing into folllcles; plants 20 em. high or more.
Delphinium (p. 205).
"Ovary 1l-celled, developing into a 3-valved ecapsule; plants low.
| 85. VIOLACEAER (p. 358).
Flowers regular, the corclla often wanting,
Stamens tetradynamous. Sepals and petals 4.
49. BRASSICACEAE (p. 218).
Stamens not tetradynamous.
".Corolla wanting, the calyx often petaloid.
Flowers subtended by a calyx-llke iInvolucre of distinct or united
- bracts. -
Flowers monoecious or diocecious. Ovary superior, 8-celled.
71. EUPHORBIACEAE (p. 341).
Flowers perfect. Calyx petfsalold.
Calyx 5 to 8-toothed ; stamens 9__________ Eriogonum (p. 146}.
Calyx 8 or 5-lobed; stamens 1 to many.
88. NYCTAGINACEAE (p. 180).
Flowers not subtended by a ecalyx-like involucre.
Stems swollen at the nodes, the leaves oOpposite.
42. STLENACEAE (p. 190).
Stems not swollen at the nodes. .
Stamens numerous,
Stamens hypogynous ..___45 RANUNCULACEAER (p.201).
Stamens perigynous. ... e — 58. ROSACEAE (p.263).
Stamens 10 or fewer.
Ovary partly or wholly inferiur
Plants root pamsltes with entire olive-green leaves,
Comandra (p. 143).
Plant a stoloniferous perennial, leaves reniform, broad-
toothed e Chrysosplenium (p. 258).
Ovary superior.
Ieaves palmately 3 to T-ribbed.
Leaves opposite or alternate. Flowers in axiliary
cymes, mostly 4-merouns,
323. URTICACEAE (p. 141).
Leaves basal, reniform_______________ Oxyria (p. 160).
Leaves pinnately veined.
Plants prostrate, Leaves opposite or verticillate;
flowers axillary or terminsal, mostly 5S-merouns.
30. AIZOACEAE (p. 184).
Plants erect, or, if prostrate, with sheathing stipules.
Stipules persistent.
Stipules sheathing_35. POLYGONACEAE (p. 143).
Stipules not sheathing, scarious.
- 41, CORRIGIOLACEAE (p. 189).
Stipules none.
Fruit a many-seeded capsule, Leaf blades oblong
OF OVAe e oo Synthyris (p. 501).

16874—25— 4
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Fruit an achene or utricle.
Floral bracts scarious.
37. AMARANTHACEAE (p.178).
Fioral braects not scarious, or flowers subtended
. by a gamophyllous involuecre,
Flowers subtended by an involucre, if bracted
the plants prostrate.
36, POLYGONACEAE (p. 143).
Flowers subtended by bracts; plants erect,
36. CHENOFPODIACEAE (p.164).

Corolla present.

- Ovary wholly or partly inferior,

Flowers In simple or compound umbels, these often reduced to
heads. Stamens b, styles 2 __ 92. APIACEAE (p. 387).
Flowers not umbellate.

Stamens as many or twice as many as the calyx lobes,

0. ONAGRACEAE (p.371).

Stamens very nnmerous.

Calyx lobes 2, Ovary half inferior...._._ Portulaca (p. 189).
Calyx lobes 5. .
Ovary 1-celled, oblong or elongate; petals 5 or 10,
. Scabrous herbs._ .- ____ 88. LOASACEAE (p. 361).
Ovary 2 to d-celled; petals usually 3.
58. ROSACEAE (p. 268).
Ovary superior.
Petals laciniate, hypogynous. Small herb with alternate or
fascicled leaves and flowers in terminal spikes.
| %1. RESEDACEAX (p.251).
Potals not laciniate often cleft or fringed below,

Calyx lobes or sepals 2 (6 or 8 In Lewisia). Stamens as
many as the petals:; styles or style branches 2 to 5;
ovary l-celled. . ____ 40. PORTULACACEAE (p. 185).

Calyx lobes or sepals 3 or more.

- Stamens very numerouns,
Stamens monadelphous.______79. MALVACEAE (p. 362).
Stamens free.
Leaves alternate or basal.
- 45. RANUNCULACEAE (p. 201).
Leates opposite, pinnate_ . __________ Tribulus (p. 339).
- Stamens not more than twice a8 many as the sepals or
calyx lobes.
Sepals caducous. Ovary 1 to many-celled; fruit a
capsule_..__.___ 47. PAPAVERACEAE (p. 215).
Sepals persistent.
Style 1, or styles several and united to the top
or nearly so,
Leaves entire, coriaceous and evergreen. An-
thers opening by pores or slits.
84. PYROLACEAE (p. 404).
Leaves neither coriaceous nor evergreen.
Leaves entire, opposite,
89. LYTHRACEAE (p. 370).
Leaves palmately lobed.
85. GERANIACEAE (p. 338).
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‘Styles or sesglle stigmas 2 to 5.
Nodes swollen. Leaves opposite,
42. SILENACEAE (p. 190).
Nodes not swollen.
Leaves long-petioled, beset with purplish
glandunlar hairs.
52. DROSERACEAE (p. 251).
Leaves not purplish-glandular.
Staminodia present. Leaves mostly basal;
stems usually with 1 leaf
55. PARNASSIACEAE (p. 258).
Staminedia none.
Plants succulent. Carpels as many as the
sepals.
53. CRASSULACEAE (p. 258).
Plants not succulent.
Carpels mostly 2, distinet or nearly so;
styles 2 or 3.
54. SAXIFRAGACEAE (p. 252).
Carpels united into a O§-celled ovary;
styles H___66. LINACEAE (p. 338).

ANNOTATED CATALOGUE

PTERIDOPHYTA. ¥Yerns and fern allies
(Contributed by Willlam R. Maxon)

Plants without true &owers, reproducing by spores (no embi'yo' bélng
formed) ; fernlike, mosslike, or rushlike plants,

KEY TO THE FAMILIES

Plants mosslike, depressed or short-creeping; leaves very numerous, minufe,
acicular or bractlike, 4 ‘to many-rariked, sessile, never united. Plants
heterosporous, producing megaspores and microspores

o 6. SELAGINELLACEAE (p.51).

Plants not mosslike, mnst.l_v erect, climbing, or wide-creeping: leaves rela-
tively few, large, or, If small, united into short sheaths upon the sitem
or its branches. Plants either homosporoug or heterosporous.

Stems jointed, fluted and mostly hollow, either simple and rushlike or with
numerous whorled branches; leaves minute, united into toothed sheaths
at the nodes; sporophylls small, borne in terminal cones,

5. EQUISETACEAE (p.§0).

Stems not Jointed or fluted, solid, without whorled branches; leaves mostly

Iarge, simple t0 compound; sporophylls never in cones,
Plants aguatic: leaves grasslike, tufted upon a very short trunk, the
sporangia borne within their hollow bases_4, ISOETAGEAE (p. 50).
Plants mostly terrestrial; leaves not grasslike; spora.ngia not borne
within hollow leaf bases.

Spores of two kinds, megaspores and miecrogpores; sporangia borne
within large pedunculate conceptacles (sporocarps) near the
base of the leaves: leaf blades 4-follolate.

3. MARBSILEACEAFEF (p. 50).
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Spores uniform; sporangia borne in special spikes or panicles, or
upon the under side of ordinary foliage leaves,

Sporangia minute, stalked, borne in elusters (sori) on the back
of ordinary leaves or modified parts of these.

2. POLYPODIACEAE (p. 44).

Sporangia very large, sessile, united in a simple fleshy spike

' or borne in a loose panicle, the sterile blade (simple to com-

pound) appearing lateral...l. OPHIOGLOSSACEAE (p. 44).

1. OPHIOGLOSSACEAE. Adderstongue Family

Sporophytes herbaceous; rhizome short, fleshy, with numerous fibrous, often
fleshy roots; leaves 1 or several, consisting of a simple to compound, sessile
or stalked sterile blade and (in fertile leaves) a stalked sporebearing splke
or panicle, these borne on an erect common stalk. Sporangia large, naked,
opening by a transverse slit, Gametophytes (prothallia) hypogean.

1. BOTRYCHIUM Swartz. (GRAPEFEEN
Common stalk about one-half to wholly hypogean; sterile blade distinctly

stalked . _______ e e 1. B. simplex,
Common stalk almost wholly epigean; sterile blade sessile or nearly so.
2. B. lunaria.

1. Botrychium simplex E, Hitche. Amer, Journ. Sci. 8: 103, pl. 8. 1823.

Grassy meadows and open slopes, chiefly in the yellow pine belt. Quebec
and New England to British Columbia, southward to southern California and
Nevada and in the Rocky Mountains to Colorado; also in Europe.

2. Botrychium lunaria (L.) Swartz, Journ. Bot. Schrad. 1800%: 110, 1801.
Osmunda lunaria 1. Sp. Pl. 1064. 1753.
Moist meadows and open fields of the spruce belt. Newfoundland and Labra-
dor to Alaska, south to Vermont, Michigan, Minnesota, and in the mountains
to Colorado. Ascribed to the vicinity of Fish Lake, Utah.

9. POLYPODIACEAE. Fern Family

Leafy plants of various habit, the rhizomes slender and creeping to stoutish
and erect; fronds pendent to erect, coiled in vermation; blades simple to sev-
eral times pinnatifid or pinnate. Sporangia small, stalked, borne on the
under slde of ordinary blades, usualiy in clusters (sorl) with or without an
indusinm, or on contracted modified pinnae or wholly fertile blades. Game-
tophytes {(prothallia) green, epigean.

Sori dorsal upnn the veins, separate, not marginal.
Indusium wholly or partially inferior.
Indusium wholly inferlor, the divisions stellate or spreading.

1. WOODSIA,
Indusium attached by its base at one side, hood-shaped, thrust back at
MALULIEY e e ———— e ————— 2. FILIX,

Indusium, i present, superior.
~ Sori round to oval. |
Stipes jointed to the rhizome: blades pinnatifid or plonatisect; indusia
wanting ___________ ____ 3. POLYPODIUM,
Stipes continuous with the rhizome; blades 1 to 3-pinnate; indusia
present in most specles.
Indusium orbicular, centrally peltate_________._._ 4. POLYSTICHUM,
Indusium (if present) roundish-reniform, attached at Its slnus,
0. DRYOPTERIS.




TIDESTROM—FLORA OF UTAH AND NEVADA 45

Sori oblong or linear to lunate or hippoerepiform (munﬂlsh iIn Athyrium

americanum).
Venatlon partially areolate, the large tumid sori borne in a chainlike
row close to the midribs_________________._..6,. WOODWARDIA.

Venation wholly free: sorl small, oblique.

Blades small, evergreen; rhizome scales with dark-walled cells; sori

oblong to linear, straight or nearly so._______ 7. ABPLENIUM.

Blades large. delicate; rhizome scaels with thin-walled  cells; sori

mostly lunate to hippocrepiform or roundish__8. ATHYRIUM.

Sori marginal or submarginal (borne at or near the apex of the veins) or in

a few cases the sporangia decurrent on the veins or completely covering

them,

Sporangia following the veins throughout-.._.__.__.9 PITYROGRAMMA
Sporangia borne at or near the apex of the veins,

Frohds strongly dimorphous, the fertile blades with contracted linear

segments . e —___10, CRYPTOGRAMMA.,
Fronds (fertile and sterile) alike or nearly so.

Plants large, coarse; sporangia borne on a veinlike receptacle connect-
ing the ends of the veins; indusinm double, the inner one minute,
concealed_. . _ . i ——.-_11, PTERIDIUM.

Plants mainly small ; sporangia not borne on a special receptacle; indusia
(if any) single.

Sporangia borne on the under side of sharply reflexed membranous
OO e e ———— e e e e 12. ADIANTIM
Sporangia not borne on the back of reflexed lobes.
Vein ends distinctly thickened; proper indusium often present.
138. CHEILANTHES.
- Vein ends searcely or not at nll enlnrged proper indusium invari-

ably wanting. :
. Margin of segments widely reﬂexed or revolute, usually modifled ;
! blades glabrous or mearly so______________ 14. PELLAEA.

Margin of segments narrowly or not at all revolute; blades vari-
ously hairy, scaly, or ceraceous beneath.
. _ 15. NOTHOLAENA.
1. WOODSIA_. R. Br. WoobsiA

131ades glandular-puberuient and bearing ﬂattish, septate, whitish hairs.
| 1. W. scopulina,

Blades glabrous__ - oo _..—__2. W, oregana.

1. Woodsia scopulina D. C. Eaton, Canad. Nat. 11. 2: 91, 1865.

Crevices and talus of cliffs; chiefly in the yellow pine belt. Alaska to
Quebec, Ontario, South Dakota, and Utah (here ascending to 3,300 meters),
and in the Sierra Nevada to Tulare County, California; also in West Virginia
and North Carolina. |

2. Woodsia oregana D, C. Eaton, Canad. Nat. I1. 2: 90, 1868. '

Crevices of dryish cliffs and rock slopes; chilefly in -the yellow pine belt.
British Columbia to South Dsakota, Nebraska, New Mexico, and Arizona, and
jn the Sierra Nevada to southern California.

2. FILIX Adans. BLADDERFERN

Blades narrowly triangular-lanceolate, the apex long-tapering to a slender tip,
nsually bearing fleshy bulblets beneath— . . ___.___1. P. bulbifera.

Blades broadly lanceolate, the apex short-peinted; bulblets wanting.
2 F. frag'ilis.
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1. Filix bulbifera (L.) Underw. Native Ferns, ed. 6, 119. 1800,

Polypodium bulbiferum L. Sp. Pl 1091. 1753.

Cystopteris bulbifera Bernh, Neu. Journ. Bot, Schrad. 1*%: 26. 1806.

Moist shaded slopes and rocky ravines, mainly in the yellow pine belt.
Newfoundland to Manitoba, south to Georgia and Arkansas, and in the
Rocky Mountains to Utah (Elk Mountains) and Arizona.

2. Filix fragilis (1.) Gilib. Exere. Phyt. 558. 1792,

Polypodium fragile L. Sp. Pl, 1081, 1753,

Cystopteris fragilis Bernh, Neu. Journ., Bot. Schrad. 1*: 27. 1806.

Rocky woods and moist situations of the aspen, spruce, and alpine belis.
Alaska to Labrador and Newfoundland, southward nearly throughout the
United States; also in Eurasia and tropleal America.

3. POLYPODIUM 1. PoLYPoDY

1. Polypodium hesperium Maxon, Proc. Blol. Soc. Washington 13: 200. 1900.
Cliffs and rock slopes; chiefly {n the aspen and spruce belts. Yukon to
South Dakota, New Mexico, Arizona, and southern Californis.

4, POLYSTICHUM Roth. HOLLYFERN

Pinnae shinple, serrate-dentate, with long, spreading, spinulose teeth.

1. P. lonchitls,
Pinnae pinnately lobed or divided at the base, the lobes and teeth oblique,

merely pungent._ e e e e o 2. P. scopulinum,

1. Polystichum lonchitis (L.} Roth, Archiv Bot. Roemer 2': 108. 1799.
MOUNTAIN HOLLYFERN.

Polypodium lonchitis L. Sp. PL 1088. 1753.

Rocky sbaded slopes in the alpine belts. Alaska to Nova Scotia, southern
Ontario, Michigan, and Montana, and in the mountains to Colorado, Utah,
and northern California; also in Greenland and Hurope.

2. Polystichum scopulinum (D. C. Eaton) Maxon, Fern Bull. 8: 20. 1900.
Aspidium aculeatum gcopulinum D. C. Eaton, Ferns N, Amer. 2: 125, pl. 62,
7. 8. 1880.
Dry cliffs and rock crevices of the spruce and subalpine belts. Central
Washington to eastern Idaho, south to¢ Utah and southern California, ascending
to 2,800 meters; also in Gaspé County, Quebee.

5 DRYOPTERIS Adans, WOODFERN

Blades deltoid, nearly equilateral, 8 to 25 cm, long; Indusia wanting,
1. D. linnaeana.

Blades oblong-lanceolate, 25 to 100 em. long; Indusia present.__2. D. filix-masr
1. Dryopteris linnaeana C. Chr. Ind. Fil. 275, 1905.

Polypodium dryopteris 1.. 8p. PL 1093. 1753.

Phegopteris dryopteris Fée, Gen, Fil. 243. 1852,

Dryopteris dryopteris Christ, Bull, Acad. Internat. Geogr. Bot. 20'; 151, 1909.

Moist woods, thickets, and swamps of the yellow pine, aspen, and gpruce
belts. Alaska to Newfoundland, south to Oregon, Arizona, New Mexico,

Kanpsas, Wisconsin, and the mountaing of Virginia: also in Greenland and
Eurasia. |

2. Dryopteris filix-mas (L.) Schott, Gen. ¥il. 1834.

Polypodium filiz-mas L. Sp. Pl. 1090. 1753.

Rocky woods of the spruce and subalpine belts. Newfoundland to British
Columbisa, south to Vermont, South Dakota, western Oklahoma, New Mex!ico,
Arizona, Nevada, and southern California: Eurasia.
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8. WOODWARDIA J. E. Smith. CHAINFERN

1. Woodwardia chamissol Brack, in Wilkes, U, 8. Expl. Exped. 16: 138, 1854
Woodwardia radicans americana Hook. Sp. Fil. 8: 67, in part. 1860.
Moist shady banks, ascending to 1,500 meters, in the artemisia, pinyon, and

yellow pine belts. Western British Columbia to southern California and

Arizona: also in northeastern Nevada.

7. ASPLENITUM 1. SPLEENWORT

Plants grasslike, densely tufted; stipes greenish from a brown base; blades
short, alternately divided into a few narrowly cuneate segments.
1. A. septentrionale.
Plants not grasslike; stipes and rachis purplish brown, lustrous ; blades nar-
rowly linear, once pinnate, the pinnse numerous, mostly oval or oblong.
2. A. trichomanes,

1. Asplenium septentrionale (L.) Hoffm. Deutschl. Fl. 2: 12. 1785.

Acrostichum septenirionale L. Sp. Pl 1088, 1753.

Dryish rock crevices of the yellow pine, aspen, and spruce belts. Wyoming
to New Mexico and Arizona; Black Hills of South Dakota; Lower California ;
Eurasia. Apparently nowhere abundant in its American range, but doubtless
occurring in Utah.

2. Asplenium trichomanes L. Sp. Pl 1080, 1753.

Crevices of molst cliffs, usually limestone, chiefly in the yellow pine, aspen,
and spruce belts. Alaska to Nova Scotia, south in the mountains to Oregon,
Arizona, New Mexico, Alabama, and Georgia; Eurasia.

8. ATHYRIUM Roth

Blades ample, foliose, the segments mostly close; indusia oblong to lunate or
hippocrepiform, fringed with septate cilia__._______ 1. A, filix-femina.
Blades skeleton-like, the segments narrow, ﬂblique, distant ; indusia wanting,
the sori roundish_ .o o 2. A, americanum.

1. Athyrium filix-femina (L.) Roth, Archiv Bot, Roemer 2*: 106, 1799.

LADY FERN.
Polypodium filiz-femine L. Sp. PL 1090. 1758.

Athyrium cyclosorym of American authors.

Forests, molst thickets, and brushy slopes of the yellow pine, aspen, and
spruce belts. Alaska to southern California and in the Rocky Mountaing vo
Nevada and New Mexico; Eurasia.

2. Athyrium americanum (Butters) Maxon, Amer. Fern Journ, 8: 120. 1918,
Athyrium clpestre americanum Butters, Rhodora 19: 204. 1917.
Moist rocky ravines, meadows, and alluvial thickets of the alpine belts.
Alaska to Colorado, Nevada (Elko Onunty). and California; also In Gaspé
County, Quebec.

8. PITYROGEAMMA Link. GOLDFERN

1. Pityrogramma triangularis (Kaulf.) Maxon, Gontr U. 8. Nat. Herb. 17:
173. 1913.
Gymnogramma triangulare Kaulf, Enum. Fil, 73. 1824' |
Ceropleris triangularis Underw. Bull. Torrey Club 29: 630. 1902.
Rocky shaded slopes. British Columbia (Vancouver Island) to Nevada
(Clark County) and southern California, mainly at low elevations; also ‘In
northern Lower (California.
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10. CRYPTOGRAMMA R. Br. ROCKBRAKE

1. Cryptogrammsa eacrostichoides R. Br. in Richards. Bot. App. Frankl
Journ. 767. 1823,
Cliffs and rock slopes, In open situations, of the spruce and subalpine belts.
Alaska to Labrador, southward in the high mountains to southern California,
Nevada, Utah, northern New Mexico, and the northern shores of Lake Huron.

11. PTERIDIUM Scop. BRACKEN

1. Pteridium aquilinum pubescens Underw. Native Ferns ed. 6. 91. 1900.
Open slopes, thickets, and moist woods. Alaska to Montana, southward (o
the Mexican Border region.

12, ADIANTUM L. MAIDENHAIR

Blades reniform-orbicular, the two equal divisions spreading, with llnear

pinnate branches at the cuter side.__.___ .. ____ 1. A, pedatum aleuticum.
Blades elongate, with a continuous main rachis, the pinnae alternate.

Rachis distinetly flexuose throughout; pinnules of firm texture: indusia

nearly 2 mm. broad______..____ . __ . . ___ . 2. A. rimicola.
Rachis nearly straight; pinnules membranous; indusia mostly about 1 mm.
broad_.___ . _ . ___ e eeee=3. A. capillus-veneris,

1. Adiantum pedatum aleuticum Rupr. Beitr. Pflanzenk, Russ. Reich. 3: 49.
1845,
Cliffs and rich rocky or swampy woods of the aspen and spruce belts.
Alagka to the mountains of southern California and along the Rocky Moun-
tains to Utah; also Quebec and Northera Vermont.

2. Adiantum rimicola Slosson, Bull. Torrey Club 41: 308. pl. 7, . 1. 1914,
Partially shaded crevices of sandstone rocks, Known only from Armstrong
Canyon, southeastern Utah, altitude 1,600 to 1,800 meters.

3. Adiantum eapillus-veneris L. Sp. Pl. 1096. 1753.

Adiantum modestum Underw. Bull. Torrey Club 28: 46. 1901,

Shaded banks and rocky ravines of the Covillea and artemisia belts. Vir-
ginia to Florida, west to Missourl, Utah, southern California, and the Mezx-
lcan Border region; warm-temperate regions of both hemispheres.

13. CHEILANTHES Swartz. LIPFERN

Fronds glabrous and naked; sorl with a thin proper industum.
1. C. siliquosa.
Fronds variously scaly, tomentose, or bairy; sori protected by the deeply re-
curved, scarcely modified margin, a proper indusinm wanting,
Blades wholly devoid of seales____ . __ oo __ 2. C. feei,
Blades (at least the rachises) scaly beneath,
Segments mostly oblong, densely rusty-tomentose beneath, only the ra-

chises sealy - __ 3. C. gracillima.
Segments roundish or oval, concealed by large Imbricate scales beneath.

4. C. covillel,

1. Cheilanthes siliquosa Maxon, Amer. Fern Journ. 8: 116. 1918.
Onychium densum Brack. In Wilkes, U. 8. Expl. Exped. 18: 120, pl. 13, [. 2.
1854. Not Cheilanthes densa Fée, 1852,
Pellaea densa Hook. Sp. Fil. : 150, pl. 125, B. 1858, -
Crevices of cliffs and rock outcrops of the yellow pine, aspen, and spruce
belts. Vancouver Island to northern Montana, south to Utah and Californla;
also In Gaspé County, Quebee, and Grey County, Ontario.
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2. Cheilanthes feei Moore, Ind. Fil. xxxviii. 1857.
Myriopteris gracilis Fée, Gen. F'il, 150, pl. 29, f. 6. 1852.
Cheilanihes gracilis Riehl: Mett. Abh. Senckenb. Ges. Frankfurt 3: 80. 1850.
Not €. gracilis Kaulf, 1824,
Ledges and rock crevices. Illinois and southern Minnesota to Britiah
Columbia, Washington, southern California (Providence Mountaing), and the
Mexican Border region from central Texas westward.

3. Chellanthes gracillima D, C. Eaton in Torr. U. 8. & Mex. Bound. Bot.
21': 234. 1859.
Ledges and rock crevices of the yellow pine, aspen, and spruce belts. Van-
couver Island to western Montana, south in the mountains to Nevada (Lincoln
County) and California.

4. Cheilanthes covillel Maxon, Proc, Biol, Soc. Washington 81: 147. 1918,
Rock crevices and rocky slopes, chiefly in the artemisia, pinyon, and
yvellow pine belts. Southern California and adjacent parts of Nevada and
Arizona. | -
14, PELLAYEA Link, CLiFFBRAKE

Blades once pinnate, or the lower pinnae ternately divided.
Pinnae mostly 2-parted, ** mitten-shaped,” membranous, the veins evident:

stipes corrugate, easily breaking _____ .. ________ ———— 1. P. breweri.
Pinnae simple or the lower ones sometimes S-ElEft or 3-divided: stipes not
wrinkled 2. P. suksdorfiana,
Blades fully bipinnate ... __.._____________ a3, P, longimucronata.

1, Pellaea breweri D. C. Eaton, Proc. Amer. Acad. 6: 555. 1865.

Exposed rocky slopes and clefts of rocks, usually granite, of the yellow
pine, aspen, and spruce belts. Sierra Nevada, California, to southern Wash-
ington, eastward to Utah, western Wyoming, and Idaho.

2. Pellaea suksdorfiana Butiers, Amer, Fern Jourh. 11: 40. 1921,

Pellaea glabella simplew Butters, Amer. Fern Journ. 7: 84. 1917,

Clefts of dry limestone cliffs, British Columbia and Washington, south in
the Rocky Mountains to New Mexico and Arizona. . :

3.’ Pellaea longimucronata Hook. Sp. Fil. 2: 143, pl. 115, A. 1858.

Pellaea iruncaia Goodding, Muhlenbergia 8: 94. 1912,

CHffs and dry rocky slopes. Southwestern New Mexice to southern Utah,
southern Nevada (Bunkerville, Goodding 737; Mica Spring, Jones 5053), and
western Arizona; also in south-central Colorado.

15. NOTHOLAENA R. Br. CLOAKFERN
Blades densely tomentose beneath, coarsely hirsute-tomentose above,

1. N. parryl

Blades wholly glabrous, or ceraceous beneath.
Segments few, relatlvely large, glabruus, not at all pulverulent beneath.

- 2. N. jonesii,

Segments numerous, small copiously whitish-ceracmus beneath.
Rachises sharply flexuose oo oo iu o olu i .8 N. fendleri,
Rachises nearly straighto oo 4. N. limitanea.

I. Notholaena parryi D, C. Eaton, Amer. Nat. 9: 851, 1875.
Crevices of rocks. Desert region of southern Califormia to south-central
Artzona and southwestern Utabh,



50 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

2. Notholaena jonesii Maxon, Amer. Fern Journ. 7: 108, 1917.
Notholaenag lenera D. C, Eaton, Ferns N, Amer, 1: 335-888. pl. 43, /. 9-13.
1879. Not N. tenera Gill, 1831.

Rocky desert slopes of the artemisia belt, Southwestern Utah and the
desert regions of southern California.

3. Notholaena fendlexl Kunze, Farrnkr, 2: 87. pl. 136. 1851,

Clefts of exposed rocks. Colorado, Arizona, and New Mexico; probably
occurring in Utah.

4, Notholaena limitanea Maxon, Amer. Fern Journ. 9: 70, 1919.
Noitholaena niveg and N. nivea dealbata in part of Ameriecan authors, Not
N, nivea Desv. 1813, nor N, dealbate (Pursh) Kunze, 1848.
Clefts of dry limestone rocks of the artemisia belt. New Mexico, Arizona,
and Utah (mesa between Bears Ears and Natural Bridges of White Canyon).

3. MARSITLEACEAE. Pepperwort Family

Perennial herbaceous plants of moist situations; rhizomes slender, creeping,
rooting in mud; leaf blades 4-foliolate (in our representatives), long-petioled.
Sporocarps (in our species) borne on peduncies arising from the basal region
of the petiole or from an adjacent part of the rhizome, large, bony, ovolid,
2-celled vertically, with transverse compartments containing both megaspores
and microspores,

1. MARSILEA 1. PEPPERWORT

1. Marsilea vestita Hook. & Grev, Icon. Fil. 2: pl. 159, 1831,
Muddy depressions and banks of ponds and watercourses, British Columbia

to Montang and South Dakota, south to southern California, Nevada, Colorado,
Texas, Oklahoma, and Arkansas,

4, ISOETACEAE. Quillwort Family

Small, submersed or partly emersed plants of ponds and streams: stem
short, cormilike, crowned by numercus crowded subulate leaves. Sporangia
axillary, borne within the enlarged hollow leaf bases, producing large spherical
megaspores and very numerous minute angled microspores in separate
aporangia.

1. IBOETES L. QUILLWORT

Leaves 4 to 10 cm. long ; megaspores low-tabereulate . __ 1. I. bolanderi.
Leaves 8 t0 20 cm. long; megaspores gpinulose______._________ 2. I. braunii.

1. Isoetes holanderi Engelm. in Parry, Amer. Nat. 8: 214, 1874,

In water, Montana to Washington, south to western Colorado, Utah, and
California.

2. Isoetes braunii Durieu, Bull, Soc. Bot, France 11: 101. 1864,
Igoetes echinospora braunii Engelm, in A. Gray, Man. ed. 5. 676, 1867.

In water. Labrador to Alaska, south to New Jersey, Michigan, Utah, and
Washington,

5. EQUISETACEAE. Horsetail Family

Rusbhlike plants, mainly of low situations; rhizomes perennial, blackish,
wide-creeping; stems usually erect, cylindric, fluted, sillceous, simple or with
whorled branches at the solid sheathed nodes, the internodes usually hollow;
leaves minute, united lengthwise to form cylindric sheaths, the tips connivent
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or free, persistent or declduous. Fruit a terminal cone formed of stalked
peltate bracts, these bearing a few sporangia beneath; spores uniform, pro-
vided with 4 hygroscopic bands. Gametophytes minute, dioecious, green.

1. EQUISETUM 1.. HORSETAIL. Scnmmu—nuaﬂ

Aerial stems dimorphous, the fertile ones flesh-colored or brownish, nearly
devoid of chlorophyll, succulent, soon withering, the sterile ones green,
much branched o e 1. E. arvense.

Aerial stems uniform; branches few if any, basal or in irregular whorls.

Spikes blunt or barely acute; aerial stems annual, not surviving the winter.
2. E. kansanum.
Spikes rigidly apiculate; aerial stems evergreen, persisting two or more
8a50NS.
Sheaths distinctly longer than broad, dilated above, somewhat funnel-
shaped, the lower ones with a dark band below. 3. E. laevigatum.
Sheaths nearly or quite as broad as long, nearly cylindrie, tight, mostly
ashy at maturity, with 2 dark bands.
Ridges of the stem with a row of elevated bands of silica; leaves
sharply 3-carinate, the central keel sometimes grooved.
4. E. praealtum.
Ridges of the stem usually with 2 distinet rows of silica tubercles:
leaves 4-carinate, the central groove narrow but usually well
defined . ___ 5. E. hiemale ecalifornicum.

1. Equisetum arvense L. Sp. Pl. 1061. 1753,
Thickets, alluvial situations, and open or shaded, sandy banks. Alaska to
Labrador and Newfoundiand, southward nearly throughout the United States;

Greenland: Eurasla.

2. Equisetum kansanum Schaffn. Ohio Nat. 13: 21. 1912,
River banks and moist slopes, commonly in clay. Britlsh Columbia to
Ontario, south to southern California, Arizona, New Mexico, Missouri, and Ohlo.

3. Equisetum laevigatum A. Br. Amer. Journ. Scl. 48: 87. 1844,
Bquisetum hiemeale intermedium A. A. Eaton, Fern Bull. 10: 120. 1902
Equisctum inlermedium Rydb. Fl. Rocky Mount. 1058, 1917. -

Damp alluvial thickets and sandy banks. British Columbla te southern

California, east to New York, Illinois, Missouri, and Texas.

4, Equisetum praealtum Raf, Fl. Ludov, 13. 1817.

Bquisetum rodbusium A. Br, Amer, Journ, Sci, 48: 88, 1844,

Moist, usually alluvial situations. British Columbia to Quebee, southward
nearly throughout the United States.

5. Equisetum hiemale californicum Milde, Nov. Act. Acad. Caes. Leop.

Carol. 32%: 517. 1867.
Moist alluvial situations, often 1ln shade. Alaska to southern California,

Nevada, Arizona, and New Mexico.

6. SELAGINELLACEAE. Selaginella Family

Low, depressed or creeping, branched, leafy, terrestrial plants of mosslike
habit; leaves very numercus, in most species difform and borne in 4 dorsal
rows, or (in our species) alike, imbricate, and spirally arranged In many ranks.
Sporangla in terminal quadrangular sessile spikes of modified leaves (sporo-
phylls), axillary, the larger ones bearing 3 or 4 large megaspores, the smaller
ones minute, reddish or orange, powdery microspores.
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1. SELAGINELLA Beauv. SFELAGINELLA

Stems about 1 mm. thick, wide-creeping, forming an intricate mat; leaves
lacking an apieal bristle. . oo 1. S, mutiea.
Stems 2 to 2.5 mm. thick, short-creeping, the branches mostly erect or as-
surgent, tufted ; leaves with a distinct apical bristle.
Apical bristle stout, short, yellowish green___________________ 2. 8. watsoni.
Apical bristle slender, 1 to 1.5 mm. long, white___ .o ___ 3. 8. densa.

1. Selaginella mutica D. C. Eaton in Underw. Bull. Torrey Club 23: 128, 1898.
Shady places about cliffs of the artemisia, pinyon, and yellow pine belts.
Western Texas to Colorado, Utah, and Arizona.

2. Selaginella watsoni Underw. Bull. Torrey Club. 206: 127. 1888,
Sheltered situations about cliffs of the spruce and alpine belts. Colorado

to California, ascending to 3,450 meters.

3. Selaginella densa Rydb. Mem. N. Y. Bot. Gard. 1: 7. 1900.
Dry open slopes, usually among rocks. British Columbia and Washington
to Montana, south to Utah and New Mexico.

7. PIRACEAE. Pine Family

Mostly evergreen resiniferous trees or shrubs; staminate flowers in short
catking: pistillate flowers in scaly aments.

Leaves awl-shaped or scalelike, opposite or ternate; scales of the pistillate

flowers decussate.
Fruit an oblong cone, 10 to 25 mm. long; trees 30 meters high or more.
6. LIBOCEDRUS.
Fruit drupelike; shrubs or small trees____.__ . __________._ 7. JUNIPERUS.
Leaves needle-like or narrowly linear; scales of pistillate fiowers spirally im-
bricate. | |
Leaves fascicled (solltary in Pinus monophylia) ; staminate catkins clustered.
Cone scales persistent, more or less thickened at apex______. 1. PINTUS.
Leaves alternate; staminate catkins solitary, axillary, or terminal.

Branches roughened by the prominent leaf bases. Cone scales persistent,
Leaves sessile, tetragonal .. . . e am 2. PICRA,
Leaves stalked, flattened e e e 8. TSUGA.

Branches smooth. Lesaves flattened.

Leaves stalked ; cones pendent, the scales persistent.
4., PSEUDOTSUGA.

Leaves sessile: cones erect, the scales deciduous from the axis.
5. ABIES.

1. PINUS 1. PINE

Leaves solitary, terete, 3 to 5 cm. long. Cones ovoid, 3 to 6 cm. long, the seeds
narrowly winged____ o e _ 1. P. monophylla.
Leaves In fascicles of 2 to b.
Leaves in 2's or 3's.
Leaves 2 to 6 cm. long,
Trees 12 meters high or less: leaves in 2's or 3's: fibrovascular bundle
one; cones 2 to 4 em. long; seeds narrowly winged..__2. P. edulis.
Trees 20 meters high .or more; leaves In 2's, twisted; fibrovascular
bundles two; cones 8 to 4 cm. long; seeds prominently winged.
3. P. murrayana.
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Leaves 10 to 25 cm. long, commonly in 3's.
Cones oval, 8 to 15 cm. long; leaves 12 to 25 em. long._.4. P. ponderosa.
Cones rounded-oval, 6 to 9 em, long; leaves 10 to 15 cm. long.

5. . brachyptera.

Leaves In &'s.
Cone scales with prickles. Leaves 2 to 4 em. long, curved and crowded.
8. P. aristata.

Cone scales without prickles,
Leaves entire, 3 to 5 cm. long: cones sessile or nearly so.
Cones subcylindric or oval, 7 to 12 cm. long, light brown.
7. P. flexilis,
Cones oval, 3.5 to 7 em. long, purple-brown______ 8. P. albicaulis.
- Leaves serrulate, 5 to 10 cm. long; cone stalked, cylh:\dric Trees 15
to 75 meters high.
Cones 25 cm. long or more .. — 9. P. lambertiana.
Cones 15 to 20 em. long. Leaves very slender.__-_10. P. monticola.

1. Pinus munophylla Tﬂrr & Frém. in Frém. Rep. Exped. Rocky Mount. 319.

pl. 4. 1845, - . SINGILELEAF PINYON,

Forming a characteristic belt at an elevation of 1,200 meters and upward
to 2,400 meters or more, Western Utah to California,

2. Pinus edulis Engelm. in Wisliz, Mem. North. Mex, 88, 1848. PINYON.

Forming a characteristic belt at an elevation of 1,200 meters and upward
to 2,000 meters. Colorado and Utah, southward to Texas and northern Mexico.

Pinus monophylla is distinguished from Pinus edulis by the number of resin
ducts in the leaves. In the former the number is normally eight (sometimes
less), in the latter two in each leaf. Two-leaved forms of Pinus monophyila
occur in western and southern Utah: these are recognized by three or four
ducts {n each leaf. Occasionally one-leaved forms of Pinusg edulis are found,
but these can readily be dlstingulshed from Pinus monophylw by the number
of ducts.

Both species yield the plnynn nut, one of the most ?alued foods of the
Indians,

3. Pinus murrayana Ralf. in Murray, Bot. Exped. Oreg, pl. 3, /. 2. 1853,
LODGEPOLE PINE,

Aspen and spruce belts, Ulnta Mountalns; abundant in the Sierra Nevada
about Lake Tahoe. Alaska to Colorado and Slerra Nevads.
This pine is locally known as tamarack,

4. Pinus pnndemaa Dougl.; P. Laws, Agr. Man. 854, 1836,
WESTERN YELLOW PINE.

Forming a characteristic belt in the Slerra Nevada at an elevation uf 1 500
meters and upward.

5. Pinus brachyptera Engelm. in Wisliz, Mem. North Mex. B9, 1848,
ROooRY MOUNTAIN YELLOW PINE.
Pinug ponderosa scopulorum Engelm in S. Wats. Bot. Calif. 2: 126. 1880.
'Forming forests on sunny plateaus and slopes at an elevation of 2,400
meters or more. South Dakota to Montana, Nevads, Arizona, and Mexico.

6. Pinus aristata Engelm. Trans. Acad. St. Louis 2: 206. pl. 5, 6. 1863. Amer.

Journ. Sci. IT, 34: 331, 1862, BRISTLECONE PINE

Aspen belt, upward to the alpine slopes. Colorado and New Mexico to
Nevada and California.
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7. Pinus flexilis James in Long, Exped. 2: 34. 1823, LIMBER PINE.
Aspen and spruce belts (sometimes at lower elevations): reduced to an
undershrub In high exposed situations., In Central Nevada it is one of the
characteristic trees above the Cercocarpus ledifolius areas. Alberta to north-
ern Mexico and California,
The cross section of the leaf of Pinus arisiaie i3 usually marked by one
epidermal resin duct along the are, and that of P, flezilis by two ducts.

8. Pinus albicaulis Engelm. Trang., Acad. St. Louis 2: 200, 1863.
WHITEBAREK PINE,
In the spruce belt, upward to the subalpine slopes, where it 18 reduced
to an undershrub. British Columbla to Oregon and southern California.

9. Pinus lambertiana Dougl. Trans. Linn. Soc. 15: 500. 1827. SuGAR PINE.
Slopes of Sierra Nevada about Lake Tahoe. Oregon, California, and west-
ern Nevada.

10. Pinus monticola Dougl.; Lambert, Descr. Pinus. ed. 2, 8: 27. pl. §7.
1837. WESTERN WHITE PINE,
Slopes of the Sierra Nevada, at 1,800 to 3,000 meters. British Columbila
to Montana and California.
The white plne of eastern North America, Pinus strobus, iz the floral aymbol
of Maine,

2. PICEA Link. SPRUCE

Branchlets glabrous; cones 5 to 9 em. long___ ———e——=1. P, pungens.
Branchlets pubescent: cones 3 to § cm. long --2. P, engelmanni,

1. Picea pungens Engelm. Gard. Chron. II. 11: 334, 1879. |
COLORADO SPRUCE.

Abies menziesii parryana André, 111, Hort, 23: 108. 1876.

Piceq parryana Sarg. Silv. N, Amer. 12: 47. pl. 660, 1898.

Canyons and along watercourses of the pinyon and aspen belts, Wyoming
to New Mexico and Arizona.

2. Picea engelmanni Parry in Engelm. Trans. Acad. St. Louis 2: 212. 1863.
| ENGELMANN BPRUCE,
Forming a characteristie belt at an elevation of 2,700 meters and upward
to timber line. British Columbia to New Mexico and Arizona.

3. TSUGA Carr. HEMLOCK

1. Tsuga mertensiana (Bong.) Carr. Trait. Conif. nonv, ed. 250. 1867.
| | MOUNTAIN HEMLOCK.
Pinus mertensiane Bong. Mém. Acad. St. Pétersb. VL 2: 163. 1833.
Mountain sides at 2,500 meters or more in the Slerra Nevada, near Carson
City. Alaska to Montana, Nevada, and California.

4., PREUDOTSUGA Carr. DOUGLAS-FIR \

1. Peeudotsuga mucronata (Raf.) Sudw. Contr. U. 8. Nat. Herb. 3: 266. 1895.
Abies mucronaia Raf. Atl. Journ. 1: 120. 1832,
Abdles douglasii Lindl. Penny Cycl, 1: 32. 1833,
Aspen belt, upward to the alpine slopes. Alaska to western Texas, Califor
nia, and northern Mexico.
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5. ABIES Link. Fir

Leaves somewhat tetragonal, bluish green, curved and crowded, 2 to 4 cm,
long. Cones oblong-cylindric, 10 to 20 cm. long, dull purple.

3. A. magnifica,

Leaves flat, bluish green and glaucous. -
Resin ducts along the epidermis; leaves of the lower branches 5 to 7 cm. long;
cones oblong-cylindrie, yelowish green, 7 to 12 em, long___1. A. concolor.
Resin ducts within the parenchyma; leaves of the lower branches 2.5 to 4 cm,
long ; cones oblong, dark purple, 5 to 10 em. long______2. A. lasiocarpa.

1. Ables concolor Lindl. Journ. Hort. Soc. Lond. 5: 210. 1850. WHITE FIR.
Upper pinyon belt, upward to the lower spruce belt. Colorado and New
Mexico to Oregon and California. |

2. Ables lasiocarpa (Hook.) Nutt. N. Amer. Sylv 3: 138. 1849, Smimimm.m
Pinus lasiocarpa Hook. Fl. Bor. Amer. 2: 163. 1839,
Spruce belt, rarely at lower elevations. Alaska to New Mexico and Arizons.

3. Abies magnifica Murray, Proc. Hort, Soc. Lond. 3: 318, 1863. ReDp FIR.
Slopes and ridges at an elevation of 1,500 to 2,700 meters; Sierra Nevada,
Southern Oregon to Greenhorn Mountains, California.

8. LIBOCEDRUS Endl. INCENSE-CEDAR

1. Libocedrusg decurrens Torr. Pl. Frém, 7. pl. 3. 1853.
CALIFORNIA INCENSE-CEDAR,
Slopes and canyons of the Slerra Nevada, at-1,500 to 2,100 meters, Oregon to
western Nevada and Lower California,

7. JUNIPERUS L. JUNIPER

Plant a prosirate shrub; leaves awl shaped, Bpreading, white-glancous above,
opposite or ternate: catkins axillary. Fruit bright blue, 8 to 5 mm. In
diameter. .. _____ e ————————— 1. J. sibirica,

Plants erect shrubs or amau trees; leaves scaleljke (of two forms}, appressed,
mostly opposite; catkins terminal on short branches.

Leaves entire, acute or acuminate, usually with an oblong obscure gland on the
back. Fruit dark blue, with a bloom, abont 5 mm. in diameter: branch-
lets slender, drooping... 2 J. seopu.lnrum.

Leaves serrulate.

Leaves conspicuously glandular on the back, in 2's or 3’3, acute or acumi-
nate* fruit 6 to 8 mm. in diameter, blue-black, glaucous,
| 3. J. occidentalis,
T.eaves not glandular, or only obscurely so; fruit copper-colored, l-aeeded.
Leaves acute or obtuse: fruit 7 to 10 mm. in diameter,

4, J. utahenslu.

Leaves acute or acuminate; fruit 5 to 7T mm, In diameter. -
5. J. monosperma,

1. Juniperus sibirica Burgsd. “Anleit. Holz. 2: 124, 1787"; ed. 2. 12T.
1791, Mounmm JUNIPER,
Upper pinyon belt, upward to 3,300 meters; Utah and eastern Nevada and
in the Sierra Nevada. Alaska to Greenland, southward in the Rocky Moun-
tains to New Mexico and in the SBlerra Nevada to Mono Pass; also in Siberia,
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2. Juniperus scopulorum Sarg. Gard. & For. 10: 420. 1897.
COLORADO JUNIPER,
Foothills and on mountain sldes, upward to 2,700 meters. Alberta to Brit-
ish Columbia, southward to New Mexico, Avizona, and Nevada.

3. Juniperus occidentalis Hook. ¥I, Bor. Amer. 2: 166. 1839.
WESTERN JUNIPER.
Sterra Nevada at 1,800 meters, and upward to timber line, Idaho and

Washington, southward to western Nevada and San Bernardino Mountains,
Callfornia.

4. Juniperus utahenszis (Engelm.) Lemmon, Calif. Board For. Rep. 8: 183,
1890, UTAH JUNIPER.
Juniperus celifornica utahensis Engelm, Trans. Acad. St. Louis 3: 588,
1877.
Characteristic tree of the pinyon belt, throughout Utah and Nevada.
Southwestern Wyoming to Nevada, southward to New Mexico and south-
eastern California.

5. Juniperus monosperma (Engelm.) Sarg, Silv. N. Amer. 10: 89, pl. 522,
' 1 CHE¥RRYSTONE JUNIPER.
Juniperus occidentalis monospermae Engelm. Trans. Acad. St. Louis $: §590.
1877.
The characteristic juniper of northern Arizona, extending northward into
southern Utah and Nevada. Southern Coloradoe to southern Nevada, south-
ward into Mexico,

8. GNETACEAE. Jointfir Family

Shrubs (our speclies) with opposite or ternate, jointed branches: leaves op-
posite or ternate, scalelike; flowers mostly dioecious, in axillary aments, the
staminate with 2 to 8 monadelphous stamens, solitary at the base of each
bract, the pistiliate solitary or in pairg In the upper part of the ament; ovules
erect, solitary, developing into a nutlet or false drupe. |

1. EPHEDRA 1. JoINTFIR

Scales distinet, 6§ to 12 om, long oo e ae___4. BE. trifurca.
Scales conhate below, 3 to 3 mm. long.
Branches fastigiate, yeHowish green__ . ______ .. ______ 1. E. viridis,

Branches spreading, ollve-green.
Branches, scales, and bracts ternate ; fruiting aments sessile, with reunded.

clawed, very thin bracts___ ____ . __ ______...2 E. torreyana
- Branches, scales, and bhracts opposite; fruiting aments stalked, with firmc
ovate acute scarious bracts . _ .. _____ 3. E. nevadensis,

1. Ephedra viridis Covllle, Contr. U. 8. Nat. Herb. 4: 220. 1893.

Pinyon belt, upward to 2,400 meters. Utah to southeastern California and
New Mexico.

£. Ephedra torreyana S. Wats. Proc. Amer. Acad. 14: 299, 1879.
Canyons and hillsides of the artemisia and Covillea belts. Southern Colo-
rado (?) to southern California, southward to Mexico.

S. Ephedra nevadensis 8. Wats. Proc. Amer. Acad. 14: 298. 1879.
Artemisia and lower pinyon belts, rare at lower elevations. Utah to Cali-
fornia and northern Mexico.

4. Ephedra trifurca Torr. in Emory, Mil. Reconn, 152, 1848,
Covillea belt; Congress Junctlon, Arizona; reported from Utah, but perhaps
out of our range. California to Texas and Mexico.
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8. TYPHACEAE. Cattail Family

Tall monoecious marsh plants with creeping rootstocks: leaves linear, plano-
convex ; flowers in spikes, the staminate uppermost, terminating the stems;
perianth consisting of bristles or hairs: staminate fowers with 3 or more
stamens, the pistillate with a 1-celled 1-ovuled ovary; style persistent; stigma
one-gided ; fruit nutlike, small.

» N 1. TYPHA L. CATTALL

Spikes of the staminate and pistillate flowers usually contiguous: leaves 1 cm,

broad or more; stigma rhombic-lanceolate .. _____________ 1. T. latifolia.
Spikes of the staminate and pistillate flowers distant; leaves about 5 mm,
broad; stigma linear _______._._______________ . 2. T. angustifolia.
1. Typha latifolia L. Sp. PL 971 1753 COMMON CATTAIL.

In marshes and streams of the Great Basin. Throughout most of North
America; also In the Old World.

2. Typha angustifolia L. Sp. P1. 971, 1753. - NARROWLEAF CATTAIL.
Marshes and wet places: Grand Canyon and Sevier County, Utah, Southern
Maine to North Carolina and Californis ; also in the Old World.

10. SPARGANTACEAE. Bur-reed Family

Monoeclous marsh or aquatic plants with creeping rootstocks; stem simple
or branching; leaves linear, entire, sheathing at base; flowers in heads, the
upper ones staminate; staminate flowers consisting of 3 or more stamens,
subtended by scales or bracts; pistillate flowers of: one sessile 1-celled ovary,
subtended by a perianth of 3 to 6 spatulate Ecales, fruit obovoid or fusiform,
1 or 2-seeded.

1. SPARGANIUM L. BUm-eEED

Inflorescence branching; fruiting heads 2 em. or more in diameter: leaves 12
to 15 mm. wide. Achenes abruptly beaked. . .. ______ 1. 8. eurycarpun.
Inflorescence simple; fruiting heads 1 to .‘LE EIII In Adfameter: leaves 2 to 9
mm. wide, thin, flat,.
Stipe and beak of fruit 1 mm. long or less; frultlng heads about 1 cm.

broad - e ————— 2. 8. minimum.
Stipe and beak of Iruit 2 mm, long or more; fmlting heads about 1.0 cm,
broad _ =3, 8, angustifolium,

1. Sparganium eurycarpum Engelm. in A, Gray, Man. ed. 2. 430, 1856.
Marshes and streams of the artemisla, pinyon, and aspen belts, Newfound-
land to British Columbia, southward to Virginia, Utah, and Gallfnrnia

2. Sparganium minimum Fries, Summ. Veg. Scand. 2: 560. 1849, |
- In ponds of the spruce and alpine belts. New Brunswisk to British Golumbia,
southward to Pennsylvanta, Utah, and Oregon ; also in Europe and Asia.

3. Sparganium angustifolium Michx. Fl. Bor. Amer. 2: 180, 1803.
In streams angd lakes, upward to the subalpine belt. Newfoundland to British
Columbia, California, and Pennaylvania.

11. POTAMOGETONACEAE. Pon&weed Fn.mily

Aquatic plants with Jointed, often branching stems; leaves sheathing at
base or stipulate: flowers monoecious or perfect, In axillary clusters or
spikes; perianth none; stamens 1 to 4 or more; ovaries 1 to 4, distinet, 1-
celled, 1-ovuled ; frult drupes or acbenes.
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Leaves opposite, filiform, 8 to 7 cm. long; flowerd monoeclous, sessile, the
staminate consisting of 1 stamen, the pistillate 2 or more in a cup-
shaped involucre, Fruilt nutlike, beaked, 2 to 4 mm. long; slender branch-
ing herbs with rhizomes . .. . . _____ 3. ZANNICHELLIA.

Leaves alternate; flowers perfect.

Stamens 4; ovarles 4, distinct, sessile; leaves often of two kinds, floating

and submerged, similar or dissimilar___.__________ 1. POTAMOGETON.

Stamensa 2, sessile; ovarles 4, distinct, sesslle at first, long-stipitate in fruit;
leaves filiform, 2 to 10 cm. long, 1-nerved, with scarious sheaths.

2. RUPPIA.

1. POTAMOGETON L. PoNDWEED

Floating. leaves present, broad. Stipules free. -
Submerged leaves without blades. Floating leaves oval or ovate, rounded
or cordate, 21 to 29-nerved, 5 to 10 em. long; fruit about 4 mm, long.
1. P, natans,
Submerged leaves with proper blades.

Submerged leaves linear, 1 to § em. long. Floating leaves oval rounded
or subcordate, 2 to § cm. long; froit obovoid, 2 to 3 mm. long, In-
distinctly 3-keeled. oo 4, FP. heterophyllus.

Submerged leaves lanceolate, |

Submerged . leaves petloled; floating leaves elliptie, 15 cm. long or leas,
11 to 23-nerved; frult obovoid, 3-keeled.._______.2. P. americanus.
Submerged leaves sessile, the uppermost sometimes short-petioled; float-
ing leaves oblong to spatulate, 5 to 12 ¢m. long, 11 to 17-nerved:
fruit lenticular, 8-keeled—— . 3. P. alpinus,
Floating leaves absent.
Leaves oblong or lanceolate,

Leaves not clasping, elliptic to oval, 5 to 20 cm. long, about 13-nerved.
Fruit roundish, 3 mm. long__ o _______6, P. lucens,

Leaves more or less clasping,

Leaves lanceolate to ovate-lanceolate, 13 to 23-nerved ; fruit about 4 mm.,

long, obscurely 8-Keeled . eae 5. P. richardsonii.
Leaves elongate-lanceolate, & to 30 cm. long, with 3 to 6 principal
nerves; fruit obovoid, 4 mm. long. e oo 7. P. pracslongus.
Leaves linear to caplliary.
Stipules free.
leaves with glands at base, 3-nerved; fruit ellipsoid, 2 mm. long;
spike 3 to 10-flowered-. e 8. P. pusillus.
Leaves without glands at base, obscurely 3-nerved; fruit orbicular, 2
mm, long; spike about 4-lowered o 9. P. foliosus.

Stipules adnate to base of leaf,
Leaves 2 to 4 mm. broad, 3 to 5-nerved, Frult reticulate, 3 mm. long.
10. P. latifolius.

Leaves flliform or nearly so.

Stigma broad, sesslle__ . _____ __ 11. P. interior.
Stigma capitate; style evident_ . __ . _____ 12. P. pectinatus,

1. Potamogeton natans L. Sp. PL 128, 1753,
In still waters of the artemisia belt and upward. North America, Europe,
and Asia.

2. Potamogeton americanus Schlecht, & Cham, Linnaea 2: 226. pl. 6, . 26.
1827.
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In ponds and streams of the artemisia belt, upward to the spruce belt,
North America except in the extreme north.

3. Potamogeton alpinus Balb. Mém. Acad. Turin 12: 329, 1803,
In ponds of the aspen and spruce belts. Nova Scotla to Alaska, southward
to New Jersey and California; also in the Old World,

4, Potamogeton heterophyllus Schreb. Spic. FL Lips. 21. 1771,
In ponds and lakes; Ruby Lake, Nevada, at 1,800 meters, Throughout North
America ; Europe. | | -

5. Potamogeton richardsonii (Bennett) Rydb. Bull, Torrey Glub 32: 599,
1905.
Polamogeton perfoliatus richardsonii Bennett, Journ. Bot. Brit & For. 27:
25, 1889,
In pools and lakes, upward to 2,700 meters. New York to Delaware, Cali-
fornla, and Alaska,

8. Putamogeton lucens L. Sp. PL 126, 1753,
About warm springs and In pools, rivers, and lakes; Wyummg North
America, Europe, Asia, and northern Africa.

7. Potamogeton praelongus Wulf. Archiv. Bot. Roemer IIL. 3: 381. 1805.
In ponds and streams:; Fish Lake, Utah. Nova Scotia to New Jersey, west-
ward to British Columbia and California; also in Eurup&.

8. Potamogeton pusillus L. Sp. PL 127. 1753. '
In ponds and streams, at 1,200 meters and upward., Novia Scotia to Virginia,
California, and Alaska ; also In Europe.

9. Potamogeton foliosus Raf. Med. Repos. N. Y. II. 5: 354. 1808,
In ponds and ditchea at 1,200 to 3,000 meters North America.

10. Potamogeton latifulius { Robbins) Mm‘ong, Mem. Torrey Club 3: 52, pl. 59,
1893,
Potamogeton pectinalus latifolius Rﬂbbins; S. Wats. in King, Geol. Expl.
40th Par, 5: 838. 1871.
In ponds and lakes of the artemisia belt, upward tu 1,800 meters. Nevada

and adjacent California, Oregon, and Idaho.

11. Potamogeton interior Rydb. Colo. Agr. Exp. Sta. Bull. 100: 13, 1906.
In lakes and pools of the artemisia belt, upward to the spruce belt. Ontarlu
to Alaska, Bﬂuthward to Colorado and Nevada.

12, I’ota.mogetun pectinatus L. Sp. Pl 127. 1753.
-Fresh or saline lakes and ponds of the Covillea belt, upward to the aspen
belt, New Brunswick to Florida, California, and Alaska; also in Europe.

2. RUPPIA 1. WIDGEONGRASS
Stem slender, elongate; frult very oblique, 2 mm. long or less; the beak 0.5 to 1

mm. long . e - --1l. B. maritima.
Stem intricately branched, very leafy; fruit scarcely uhlique, 2 mm. long or
less, without a beak ___ . _ . _. - -£. R. pectinata.

1. Ruppia maritima L. Sp. PL 127, 1783.
In brackish ponds; northern ‘Utah and N’evada Newtoundland to Alaska,
southward to South America: also in Europe and Asia.

2. Ruppia pectinata Rydb., Mem. N. Y. Bot. Gard. 1: 18. 1900.
In brackish ponds, Wyoming to Utah, Washington, and California.
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3. ZANNICHELLIA 1. HoORNFONDWEED

1. Zannichellia palustris L. Sp. Pl. 969. 1753. o

In pools and ditches of the Covillen, artemisia, and pinyon belts. Ontario
to Florida, westward to British Columbia and California; also in Europe and
Asia,

12. NATADACEAE. Naiad Family

Submerged fresh or salt water herbs with slender branching stems; leaves
alternate or opposite, stipulate; flowers solitary, axillary, monoecious or dioe-
cious; staminate flowers consisting of a stamen enclosed in a membranous
spathe, the pistillate with a single ovary with short style; stigmas 2 to 4;
fruit a sessile drupelet.

1. NAJAS L. NaIlap

I.eaves broadly linear, coarsely and spinescently toothed; plant dioecious;
stem stout, compressed, armed with bread teeth; fruft 4 to 5 mm. long,

rugose-reticulate__ 1. N. marina.
Leaves narrowly linear, more or less sgrrulate; plant monoeciouns; stem not
armed ; fruit about 2 mm. long, reticulate__._...... 2. N, guadalupensis.

1. Najas marina L. Sp. P1. 1015, 1758. |
About salt springs and marshes; Ash Meadows, Nevada. New York to
I"lorida, westward to California; also in the Old World.

2. Najas guadalupensis (Spreng.) Morong, Mem. Torrey Club 3: 60. 1803.
Caulinia guadalupensis Spreng. Syst. Veg. 1: 20. 1825,
Floating in water. Nebraska to Oregon, Florida, and Tropical America.

13. SCHEUCHZERIACEAE. Arrowgrass Family

Marsh pIani:s with narrow bladeless leaves; flowers i}erfect. splcate or race-
mose; perianth 4 to 6-parted; stamens 3 to 6; ovaries 3 to 8, 1 or 2-ovuled,
separating at maturity into as many follicles or capsules.

1, TRIGLOCHIN L. ARBOWGRASS 1

Fruit oveoid, obtuse at base, 3 to 5 mm. long, 6-carpelled; plant stout, 1 meter
high or less; leaves over 2 mm. broad; racemes crowded; pedicels de-
current, 2 to 3 mm. long e 1, T, maritima.

Fruit clavate, 6 to T mm. long, 3-carpelled; plants slender, 10 to 30 cm, high;
leaves less than 2 mm. broad; racemes not crowded; pedicels capillary.

o | 2. T. palustris,

1. Triglochin maritima L. Sp. PI. 339. 17563.
Alkaline meadows, marshes, and borders of lakes of the artemisia and
pinyon belts. Labrador to New Jersey, California, and Alaska; also in Europe

and_ Asla.

Q. Triglochin palustris L. Sp. PL 338, 1753.
Alkaline meadows of the artemisia belt. North and South America, Europe,
and Asia.

14. ALISMACEAE. Waterplantain Family

Scapose marsh plants with long-peticled leaves; flowers regular, in racemes
or panicles; sepals 3, persistent; petals 3, fugacious; ovaries few to many,
1-celled, 1-ovuled:; fruit an aggregation of achenes,
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Leaf blades ovate or oblong; inflorescence paniculate or umbellate-paniculate;
flowers perfect; ovaries in a ring on a flat receptacle; perennials, 30 ¢m.
high or more, from proliferous corms... o o __ 1, ALISMA.,

T.eaf blades sagittate; inflorescence raceme-like; flowers monoecious or dice-
clous; ovaries on a conveX receptacle; stoloniferous perennials,

2. SAGITTARIA.
1. ALISMA L. WATERPLANTAIN

{.eaf blades ovate, 3 to 9-ribbed____________________ 1. A. plantago-aquatica.
Teaf blades oblong or oblong-lanceolate....___.__________2. A. geyerl.

1. Alisma plantago-aquatica L. Sp. Pl. 342. 1758.

Alisma drevipes Greene, Pittonla 4: 158. 1900.

In wet places, edges of marshes and lakes, upward to 3,000 meters. North
America; also in Furope and Asia.

?. Alisma geyeri Torr. in Nicoll. Rep. Miss. 162. 1843.

Alisma validum Greene, Pittonia 3: 115, 1896. |

In wet places, edges of marshes and lakes, artemisia and pinyon belts.
New York to North Dakota. Oregon, and Nevada,

2, SAGITTARIA L. ARROWHEAD

Bracts lanceolate or linear-lanceolate; beak of achene short, erect.
N | 1. B. cuneata.
Bracts ovate: beak of achene triangular-lanceolate, horizontal.
| 2. 8. latifolia.

1. Sagittaria cuneata Sheld. Bull, Torrey Club 20: 283. pl. 159, 1893,
Sagitiaria arifolig Nutt.; J. G. Smith, Rep. Mo. Bot. Gard. 6: 32, 1895.
In shallow water and ditches at 1,200 to 1,500 meters. Malne to British
Columbia, southward to Connecticut, New Mexico, and California.

2. Sagittaria latifolia Willd. Sp. Pl. 4: 408. 1805,
In shallow water, swamps, and meadows:; Slerra Nevada. New Bruns-
wick to British Columbia, Central America, and Florida,.

15. VALLISNERIACEAE. Tapegrass Family

Mostly dloecious aquatics; leaves (In our species)} oppoesite or whorled;
flowers regular, sessile or on a scapelike peduncle from a spathe; perianth 3
or G-parted; stamens 3 to 12 (9 in our species) ; ovary l-celled, with 3 parietal
placentae; styles 3, with entire or 2-cleft stigmas; fruit corlacecuns, oblong,
few-seeded.

1. ELODEA Michx,

1. Elodea canadensis Michx., ¥Fi. Bor. Amer. 1: 20, 1808, WATERWEED,
Philotria plenchonii Rydb. Bull. Torrey Club 3%: 462. 1908.
In pools and lakes; Panguitech; Wadsworth. Throughout most of North
Ameriea. |

16. POACEAE. Grass Family
(Contributed by Mrs. Agnes Chase)

Subfamily 1. Panicatae.

Spikelets with 1 perfect terminal floret (disregarding the staminate and
neuter spikelets) and (except in Hilaria) a sterlle or staminate floret below,
usually represented by a sterile lemma only, one glime sometimes wanting;
articulation below the spikelets elther in the pedicel, in the rachis. or at the hase
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of a cluster of spikelets, the spikelets falling entire, either singly, in groups, or
together with jJoints of the rachis; splkelets, or at least the fruits, more or
less dorsally compressed (except in Hilaria),
Glumes indurate; fertile lemma and palea hyaline or membranaceous, the
sterile lemma {(when present) like the fertile one in texture.
Spikelets in palirs, one sessile, the other pedicellate (the pedicellate one

sometimes obsolete) ; lemnmas hyaline. .. _.._. 1. ANDROPOGONEAE.
Spikelets in groups of 3, 1 perfect and 2 staminate, sessile on the continuous
axig, the groups falling entire________________________. 2 NAZIEAERE.

Glumes membranaceous: fertile lemma and palea indurate or at least firmer
than the glumes; sterile lemma like the glumes {n texture.
3. PANICEAE.

Subfamily 2. Poatae

Spikelets 1 to many-flowered, the reduced florets, if any, above the perfect
florets (except in Phalarideae) ; articufation usually above the glumes; splke-
lets nsually more or less laterally compressed.

Spikelets with 2 sterile or rudimentary lemmas unlike and below the indurate

lemma ; no sterile or rudimentary florets above______ 5. PHALARIDEAE,
Splkeleis without sterile lemmas below the perfect floret.

Splkelets articulate below the glumes, 1-flowered, very flat, the lemma and

paleas about equal, both keeled, the glumes small or wanting. |

| 4. ORYZEAE.

Spikelets usually articulate above the glumes, if below, the glumes well de-

veloped.
Spikelets sessile (short-pedicellate in Leptochloec) on a contlnuous or
jointed rachis.
Spikelets on one side of the continuous rachis; spikes usually more than

1, digitate or racemose.. . . .. .o 8. CHIORIDEAE.
Spikelets on opposite sides of the continuous or jointed rachis; splkes
terminal, single__________ . oo 10. HORDEAE.

Spikelets pedicellate In open or contracted (sometimes spikelike) panicles.
Spikelets 1-flowered (rarely 2-flowered in Sporobolus asperifolius).
8. AGROSTIDEAE.
Spikelets 2 to many-flowered.

Glumes as long as the lowest floret, usually as long as the spikelet:
lemmas awned from the back (spikelets awnless In Koeleria,
Sphenopholis, and Trisetum wolftiy ___ ____________ 7. AVENEAE,

Glumes shorter than the first floret; lemmas awnless or awned from
the tip (from a bifid apex in Bromus and Triodia).

- 9. FESTUCEAE.

1. ANDROPOGONEAE

Inflorescence a silky slender spikelike panicle; spikelets all fertile, sur-
rounded by copious soft hairs; culms simple. ... _________ 1. IMPEBATA.
Inflorescence not a spikelike panicle, the spikelets in racemes, these solitary,
fascicled, or forming a panicle; spikelets vunlike, the sessile perfect, the
pediceliate staminate or neuter, sometimes obsolete,
Racemes of several t0 many Joints, sessile on the peduncle or common axis.
2. ANDROPOGON,
Racemes reduced to 1 or few joints, terminal on filiform branches, form-
ing an elongate panicle_________ .. 3. SORGHASTRUM.
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2. NAZIEAE
Spikelets sessile, 1 perfect and 2 staminate, the clusters appressed to the
common axis, forming a splke_____________ . oo _____ 4. HILARIA.

3. PANICEAE

Spikelets subtended or surrounded by 1 to many bristles (sterile branchlets),
these distinct or connate,

Bristles slender, distinct, persistent, the spikelets deciduous: inflorescence

a bristly spikellke panicle... _______ . ___________ 0. CHAETOCHIOA.,
Bristles united, forming a spiny subglobose bur, falling with the spikelets
inclosed, the burs =essile on 2 slender axis____ .. _____ 10, CENCHRUS.

Spikelets not subtended by bristles,
Inflorescence of few to several slender digltate racemes, the apikelets
subsessile along one side of the rachis.
Racemes few to several; lemma with flat hyaline pale margins.
' : | b SYNTHERISMA.
Racemes 2, conjugate, rarely a2 third below: lemma margins firm.
| 6. PASPALUM,
Inflorescence not of slender digitate racemes.

Spikelets awned or mucronate, erowded in 1-sided branches. Plants

annual . e 8. ECHINOCHLOA.
Spikelets awnless, in open or contracted panicles, if contracted the spike-
lets blunt oo e 7. PANICUM,

4., ORYZEAFE

Spikelets subimbricate In short racemes, these borne on slender branches
of an open panicle; blades very rough________11. HOMATLOCENCHRUS.

5. PHALARIDEAE

Inflorescence a dense, narrow or spikelike panicle; sterile florets minute.
12. PHALARIS.
Inflorescence an open panicle; sterile florets larger than the fertile floret, stami-
nate e ————— 13. TORRESIA,

6. AGROSTIDEAE

Fruit Indurate, terete, awned, the nerves obscure; callus usually well
developed, oblique, bearded.

Awn 8-fid, the lateral divisions sometimes short, no distinet line of de-
marcation between the awn and lemma. Plants mostly less than 50
cmo. tallo..o o e ———— e ———— 14. ARISTIDA,

Awn simple, a distinct line of demareation between the awn and lemma,

Awn pergistent, twisted, several to many times longer than the slender
fruit; callus sharp-pointed: plants often tall.__._.___15. BTTPA.
Awn deciduous, not twisted, not more than 38 or 4 times longer than the
plump fruit: callus minute, blunt; plants mostly less than 50 em. tall.
18. ORYZOPSIS.
Fruit thin or firm but not indurate or terete, the nerves evident.
Glumes shorter than the lemma (the awn tips longer in Muhlenbergia race
mosa}.

Lemmas .awned from the tip or mucronate, 3-nerved.

| 17. MUHLENBERGIA,
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lLemmas awnless. _
[,ommas l-nerved, thin; fruit at maturity falling from the lemma and
palea; seed loose in the pericarp, this splitting at maturity.
20. SPOROBOLTUS.
Lemmas 3-nerved; lemma and palea falling with the grain enclosed;
pericarp adherent,
Nerves of lemmas densely silky-villous: panicle narrow but loose, not
elongate oo 21. BLEPHARONEURON.,
Nerves of lemma not villous; panicle dense, elongate, spikelike.
= 22. EPICAMPES.
Glumes longer than the lemma.
Panicles dense, spikelike, ec¢ylindric or nearly so; spikeleta strongly
flattened, - -
Glumes abruptly mucronate, stifiy ciliate on the keels, persigtent after
the fall of the floret; lemima awnless_ . o oo _ 18. PHLEUM.
Glumes not mucronate, silky-ciliate on the keel; spikelets falling en-
tire; lemma awned_ ____________ =12, ALOPECURUS.
I'nnicles open or contracted, but not cylindrie or nearly so.
Glumes awned, the awn Ilonger than the body: introduced weeds.
Panicle dense, lobed; spikelets falling entire____23. POLYPOGON.
Glumes awnlesg or minutely awn-tipped ; mostly natives,
Spikelets falling entire; floret stipitate. Rachilla prolonged behind
the palea; tall wood grass with drooping panicle__24. CINNA.
Spikelets not falling entire, the glumes persistent; fioret not stipitate.
Florets naked at base or with short hairs; palea obsolete in most
gpecies _____ e e e e e 25. AGROSTIS.
Florets with halrs at base at least half as long as the lemma;
palea present, the rachilla prolonged behind the palea.
26, CALAMAGROBTIS.

7. AVENEAR :

Spikelets awnless or the upper lemma mucronate; glumes shorter than the
lowest floret. Panicles dense, narrow.
Second glume broad and blunt at summit; spikelets falling entire.
30. SPHENOPHOLIS.
Second glume acuminate, like the first; florets falling from the persistent
ghumes ———— e e e e e e e e e e o e e 31. KOELERIA,
Spikelets awned (awnless In one species of Trisetum); glumes exceeding at
least the lowest floret.
Florets 2, one perfect, the other staminate. Introduced genera.
Lower floret fertile, awnless; awn of upper floret hooked, short.
| | 27. NOTHOLCUS.
Lower floret staminate, with a twisted geniculate exserted awn.
| 33. ARRHENATHERUM.

Florets 2 or more, all alike,
Splkelets not over 8 mm. long.
Lemmas convex, the summit erose, awned from below the middle.
28, AIRA.
Lemmas keeled, bidentate, awned from above the middle.
29. TRISETUM.
Spikelets 15 mm. long or more. Glomes exceeding all the florets,
Lemmas awned from below the middle, the awn not flattened: spike-
lets nodding - ___ e _32. AVENA,
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I.»emmas awned from hetween the teeth of a bifid "ﬂf:ex, the awn fiat,
twisted; spikelets on stiff pedicels, not noddlng
34. DANTHONIA.

8. CHLORIDEAE

Spikelets with 3 or more perfect florets________._______._30. LEPTOCHLOA.
Spikelets with but 1 perfect floret, often with modified florets above.
Spikes slender, digitate - .o 35. CAPRIOLA.

Spikes relatively thick, racemose or solitary,

Spikelets with a modified awned floret above the perfect one; spikes
spreading or reflexed e .. 37. BOUTELOUA,

Spikelets with a perfect floret only, falling entire; spikes erect.

Glumes unequal, narrow, pointed: plants perennial, native.

36. SPARTINA.
. Glumes equal, broad, boat-shaped, the spikelet subcordate: plants an-
nual, introduced._ - e =8, BECKMANNIA,

9. FESTUCEAE

Panlcles plumelike, 30 cm. long or more, the florets obscured by long silky
hairg: tall reeds____ -— reme——=-41, PHRAGMITES.
Panicles not plumelike; florets not ubscured by halrs or, if 80, the panicle
not over 2 em. long; not reeds,
Inflorescence capitate, hidden among the spiny-pointed leaves. Plants an-
nual, forming mats_ .o 40, MUNROA.
Inflorescence an open or contracted panicle; leaves not spiny-pointed,
Lemmas distinctly 3-nerved. |
Nerves of the lemma silky-villous: lemma short-awned from the toothed
ApeX e _— —— e 42, TRIODIA,
Nerves of the lemma glabrous; lemms awnless,
Lemmas broad, obtuse, hyalilie at apex; spikelets 2-flowered.
44. CATABROSA.
Lemmas acute or acuminate, not hyallne at apex: spikelets few to
many-flowered e iccae————43. ERAGROSTIS,
Lemmas 5 f{o many-nerved, the nerves sometimes obscure.
Plants dioecions; lemmas smooth, firm, the nerves indistinct.,  Panicles
contracted, mostly not over S em. long oo _ 48. DISTICHLIS.
Plants not dioecious (except in some species of Poa with pubescent
lemmas).
Spikelets sfrongly compressed, cmwded in 1-sided clusters at the
end of stiff naked panicle branches _________ 47, DACTYLIS,
Spikes not strongly compressed, not in 1.sided eclusters.
Lemmas keeled on the back, Spikelets not over 10 mm. long,
mostly much smaller, awnless; blades boatshaped at tip.
48, POA.
Lemmas rounded on the back (slightly keeled tuward the summit
in Fesiuca and specles of Bromus).
Glumes papery; upper florets sterile, folded together, forming
a smail club-shaped rudiment behind the uppermost palea.
Lemmas firm, scarious-margined..... _. ... 45. MELICA.
Glumes not papery; upper florets similar to the others,
lLemmas obtuse, the nerves not converging at apex,
Nerves of lemma prominent;: plants rather tall
49, PANICULARIA.

15374—25 o
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Nerves of lemma faint; plants relatively low.

0. PUCCINELLIA.
Lemmas acute or awned, the nerves converging at apex.

Lemmas entire, awned from the tip or pointed.

51. FESTUCA.
- Lemmas awned or awn-tipped from a minutely 2-toothed apex.

52. BROMTUS.
10, HORDEAE

Spikelets solitary at each joint of the rachis. Florets few to several (ocea-
gionally 2 in Agropyron).
Splkelets placed edgewise to the rachis; first glume wanting except in

the tferminal splkelet; Intreduced e ....53. LOLIUM,
Spikelets placed flatwise to the rachis; both glumes present, distinctly
nerved, broadened above the base; natives________ 534. AGROPYRON.

Splkelets or some of them 2 or 3 at each joint of the rachis, or, if solitary,
the glumes subulate, tapering from base to apeX, the nerves not visible.
Splkelets 1l-flowered, in 3's, the lateral pair pediceled, reduced to awns.
Axis readily disjointing o oo e 55. HORDEUM.
Spikelets 2 to 6-flowered, usually in 2's, all alike.
Axis not disarticulating (except in E. macounii, with erect awns) ; glumes
and lemmas awnless or awned, the awns not forking___58. ELYMUS.
Axis disarticulating; glumes and lemmas long-awned, the awns spreading,
often forked . o e 07. SITANION.

1. IMPERATA Cyrillo

1, Imperata hookeri Rupr.; Anderss. Ofv. Svensk. Vet. Akad. Forh. 12:
160. 18355,
Desgert areas, dry hillsides, and rocky canyons of the Covillea belt, South-
ern California and southern Nevada to Texas and Mexico.

2. ANDROPOGON L. BEARDGRASS

Racemes single on each peduncle— . e 1, A, scoparius,
Racemes 2 or more on each peduncle.
Racemes numerous, aggregate in a pale sllky panicle_.5. A, saccharoides.
Racemes 2 to 4, digitate or nearly so, not panicled.

Pedicellate splikelets sterlle or obsolete. Racemes in pairs, densely siiky,
partly included in pinkish spathes, these aggregate in a dense fiabelll-
form Inflorescence______________ _________________ 4. A, plomeratus,.

Pedicellate spikelet ataminate or perfeet, similiar to the sessile one.

Rootstocks present; sterile pedicel and rachis joints conspicuously

villous; awn usually reduced or obsolete__._._ --2. A, hallii.
Rootstocks wanting; sterile pedicel and rachis joints short-villous; awn
of sessile spikelet well developed . . . _________ 3. A, furcatus.

1. Andropogon scoparius Michx. I'l. Bor. Amer. 1: 57. 1803.
Plains, foothills, and lower canyons of the artemisia and pinyon belts. Quebec
to California, southward to Florida and Mexico.

2. Andropogon hallii Hack. Sitzungsb. Akad. Wiss, Math, Naturw. (Wien)
89: 127, 1884,
Plailns and dry hillsides of the artemigia belt: southern Utah. North
Dakota to Montana, southward to Texas, Arizona, and Mexico.
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3. Andropogon furcatus Muhl,; Willd. Sp. PL 4: 919. 1806,
Plains, foothills, and canyons, upward to the aspen belt. Ontario to Florida,
Utah, and Arizona.

4. Andropogon glomeratus (Walt.) B. S. P. Prel, Cat. N. Y. 7. 1888,

Cinng giomeraig Walt. Fl. Carol. 59, 1788,

Plains and hillsides of the Covillea belt. Florida tn southern Nevada,
California, and Mexico.

9. Andropogon saccharoides Swartz, Prodr. Veg. Ind. Ocec. 28. 1788.
Plains and hillsides of the artemisia and Covillea belts, Western Texas to
southern Nevada, Mexico, and the West Indies.

3. SORGHASTRUM Nash

1. Sorghastrum nutans (L.) Nash in Small, Fl. Socutheast. U. 8. 68. 1903.
Andropogon nutans L. Sp. Pl 1045, 1753.
Plains, hillsides, and rocky canyons of the artemisia belt. Quebec to
Saskatchewan, southward to Mexico.

4. HILARIA H. B. K.

Culms and leaves felty-pubescent_____. ... . . @€ o 1. H. rigida.
Culms and leaves scabrous ———— 2. H. jamesii.

1. Hilaria rigida (Thurb.) Benth.; Scribn. Bull. Torrey Club 8: 838. 1882.
Pleuraphis rigida Thurb. in 8. Watﬂ. Bot, Calif. 2: 293. 1880.
Desert areas, hillsides, and rocky eanyons of the Covillea belt, Suuthern
Utah to southern California, southward to Mexico. -

2., Hilaria jamesii (Torr.) Benth. Journ. Linn. Soc. Bot. 18: 62. 1881.
(GALLETA GRASS.
Pleuraphis jamesii Torr. Ann. Lyc. N. Y. 1: 148, pl. 10, 1824,
Desert areas, hilisides, and lower canyons. Wyoming to Nevada and southern
California, southward to Texas and Mexico.

5, SYNTHERISMA Wialt, CRABGERASS

1. Syntherisma sanguinalis (L.} Dulae, Fl. Haut. Pyr. 77. 1887.

Panicum sanguinagle L. Sp. PL B7. 1753.

Waste places and cultivated ground; introduced from Europe. Throughout
the United States and tropical America.

6. PASPALUM 1.

1. Paspalum distichum L. Syst. Nat. ed. 10. 2: 855. 1750,
Along Irrigation ditches, Fallon, Nevada, Southern United States to Ar

gentina.
7. PANICUM L.

Plants annual, the diffuse panicles becoming tumbleweeds.

Spikelets 2 to 2.3 mm. long; blades not crowded toward the base of stem.
1. P. capillare.
Spikelets 3 to 3.3 mm. long; blades usually crowded toward the base.
| 2. P. barbipulvinatum.
Plants perennial. -

Plants producing either creeping rootstocks or stolons.
Panicle diffuse ; spikelets pointed; plants with rootstocksa. -
3. P, virgatum.
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Panicle narrow, contracted: spikelets obtuse: plants with long wiry

stolons__.__ - e et o 8. P. obtusum,
Plants without rootstocks or stolons. Vernal and autumnal phases dis-
similar,

Spikelets 3.2 to 3.3 mm. long; culms relatively stout. |
| T. P. scribnerianum,
Spikelets not over 2 mm. long; culms slender.
Blades glabrous or nearly 80 on the upper surface, firm in texture.
5. P. tennesseense,
Blades pubescent on the upper surface.
Branching culms decumbent-spreading; blades pillose on the upper

U A e 8. P. pacificum.

Branching culms stifly erect or ascending; blades appressed-pubescent

or pilose at the base only__. _—— ---4. P. huachucae.

1. Panicum capiilare L. Sp. P1. 58. 1753, g WITCHGRABS.

~ Flelds and waste places. Nova Scotia to Florida, Texas, Nevada, and
British Columbia. -

2. Panicum barbipulvinatum Nash in Rydb. Mem. N, Y. Bot. Gard. 1:

21, 1900.
Waste places, open ground, and canyons, upward to the gpruce belt, Wiscon-

sin to British Columbia, southward to Texas and Californisz,

8. Panicum virgatum L. Sp. PL 59, 1753. SWITCHGRASS.
Plainsg, salt meadows, moist ground, and woods, Maine to Manitoha

spouthward to Nevada, the West Indies, and Central America.

4. Panicum huachucae Ashe, Journ. Elisha Mitchell Soc. 15: 51. 1898,
Plains and valleys of the artemisia belt. Maine to Montana, southward

to North Carolina, Utah, and California.

5. Panicum tennesseense Ashe, Journ. Elisha Mitchell Soe. 15: 52. 18908,
Open molst ground of the artemisia belt. Maine to Georgia, westward
to Minnesota, Utah, and Arizona.

6. Panicum pacificum Hitehe, & Chase, Contr. U. 8. Nat. Herb. 15: 229, 1910,
Artemisia, pinyon, and aspen belts. British Columbia and Idaho to Arizona
and southern California.

7. Panicum scribnerianum Nash, Bull. Torrey Club 22: 421. 1895,
Sandy meadows and river valleys; Idaho. Maine to Tennessee, westward
to Washington and California.

8. Panicum obtusum H. B. K. Nov. Gen. & Sp. 1: 98. 1816.
Plains and river valleys: northwestern Arizona. Kansas to Texas, Goluradu,
and Arizona.

8. ECHINOCHLOA Beauv.

Panicles usually pyramidal, loose, the lower branches longer, commonly spread-

ing; spikelets mucronate or awned______.___________ ... . 1. E. crusgalli.

Panicles oblong, compact, the short branches erect or nearly so; spikelets
mucronate; culms not fleshy, tall, nor robust.

la. E. crusgalll zelayensis.

1. Echinochloa crusgalll (L.) Beauv. Ess. Agrost., 53. 1812, BARNYARD GRASR,

Panicum crusgallt L. Sp. Pl. 58. 1758.
Waste places and cultivated ground, introduced. Throughout North Amer-

ica, excapt the extreme north; also in Europe and Asia.
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la. Echinochloa crusgalli zelayensis (H. B. K.) Hitchc. Contr. U, 8. Nat.
Herb. 22: 147, 1920,
Oplismenus zelayensis H. B. K. Nov, Gen, & Sp. 1: 108, 1814.
In waste ground, mostly alkaline, and on wooded slopes and in canyuns, near
settlements. Michigan to California, southward to South America.

9. CHAETOCHLOA Scribn.

I'anicle cylindrie, vellow: bristles 5 to 12 at base of each spikelet,
1. C, lutescens.
'anicle tapering to summit and base, green bristles 1 to 8 at base of each

splkelet e 2., viridlis,
1. Chaetochloa lutescens {(Weigel) Stuntz, U, 8. Dept. Agr. Bur. Pl. Ind,
Bull. 31: .86, 1914 YELLOW FOXTAIL.

Panicum lutescens Weigel, Obs. Bot. 20, 1772,
Waste places and cultivated ground; introduced from Europe Canada,
sonthward to Florida and California.

2. Chaetochloa viridis (I.) Secribn. U. 8. Dept. Agric. Div. Agrost. Bull
4: 39, 1807. (GREEN FOXTAIL.
Panicum viride L, Syst. Nat, ed. 10. 2: 870. 1759.
Waste places and cultivated ground, hillsides, and canyons; introduced from
Europe. United States and Canada.

10. CENCHRUS L. SANDBUB

1. Cenchrus pauciflorus Benth Bot. Yoy. Sulph. §6. 1844.
Waste places and cultivated ground; Springdale, Utah. Maine to Oregon,
southward to West Indles and Mexieo

11. HDHALOGEHCHRUS Mieg. RICEGRASS

1. Homalocenchrus uryzuides (L.) Mieg » Poll, Hist. PL Palat. 1 52. 1776.
Phalaris oryzoides L, Sp. PL.  55. 1753.
Edges of ponds and rivers; southerms Idaho and Oregon. Newtnundland to
Washington, California, and Florida.

12. PHALARIS L.

Plants perennial, with rootstocks; panicle commonly 10 c¢m. long or more,
1. P. arundinacen,
Plants annual; panicle 2 to 5 cm. long.____ e 2. P, carolinlana.

1. Phalaris arundinacea L. Sp. PL 55. 1753. REED CANARY GRASS,

Wet places and along edges of ponds and streams, upward to 1 800 meters.
New Brunswick to Alaska, southward to Delaware, New Mexico, and Nevada;
also in Europe and Asia.

2 Phalaris caroliniana Walt, Fl. Carol, 74. 1788, . -
Wet places in valleys, along edges of ponds and rivera' Virgen River,
Nevada. South Carolina to Nevada, California, and southern. Oregon.

13. TORRESIA Ruiz & Pav.

1. Torresia odorata (I..) Hitehe. Amer, Journ. Bot. 2: 301. 1915.
VANILLA GRASS,
Holcus odoraius L. Sp. PL 1048, 1753.
. Canyons and mountaln sides, upward to the subalpine belt. Labrador to
Alaska, southward to New Mexico and Arizona.
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14. ARISTIDA 1.. THREE-AWN

Plants annual, freely branching. Panicles narrow, dense._1. A. adscensionis.
Plants perennial,
Panicle diffuse, the stﬂ! branches spreading., Plant usually tall, rather
BLOUt e 2. A, divaricata.
Panicles narrow, the branches narrowly ascending.
Neck of fruit slender, about as long as the body; splkelets crowded, ap-

pressed. Awns hotover3cm. long oo __.____8. A, glauca.
Neck of frult short; spikelets not crowded nor appressed.
Awns 3 to 10 cm, long; culms Ieafy throughnut_.-___i. A. longiseta.

Awns less than 5 em. long.
Leaves crowded at base, forming a dense cushion ; pedicels stiffly erect.
5. A fendleriana.
Leaves scattered along the culm; pedicels usually somewhat spread-
g e 8. A, purpurea.

1., Aristida adscensionis L. Sp. 1. 82. 1753.
- Aristide bromoides H. B. K. Nov. Gen. & Sp. 1: 122, 1818.

Desert areas, dry hillsides, and canyons of the Covillea belt, Iowa to
Texas, westward to southern Nevada (?) and California.

2. Aristida divaricata Humb. & Bonpl.; Willd, Enum. P1. 99. 1809.

Plaing and dry hillsides of the Covillea belt. Western Texas to southern
Nevada (?) and southern California,

3. Aristida glauca (Nees) Walp. Ann, 1: 925. 1840,

Chaetaria glauca Nees, Linnaea 19: 888, 1843, ‘

Desert areas and rocky hilisides of the Covillea belt. Iowa to Texas,
westward to southern Utah and southern California.

4. Aristida longiseta Steud. Syn. Pl. Glum. 1: 420. 1854.
Plains and foothills; about Great Salt Lake. Illinois to Oregon, southward
to Texas and Mexico.

5. Aristida fendleriana Steud. Syn. PL Glum. 1: 420. 1854.

Plains, mountain sides, and canyons of the Covillea and artemisia belts.
North Dakota to Jowa, Texas, Arizona, and California.

6. Aristida purpurea Nutt. Trans. Amer. Phil. Soc. n. ser, 5: 154, 1837.

Plaing and rocky slopes of the Covillen belt. Xansas to southern Calif-
ornia, southward to Mexico.

15. STIPA 1. NEEDLEGRASS
Awn plumose.
Awn 10 to 20 em. long, very plumose above the second bend.

1. 8. neomexicana.
Awn less than 10 cm. long.

Awn with 1 bend, very plumose below the bend, about 4 ¢m. Jong.
| 2. 8. speciosa.
Awn with 2 bends, plumose to the second bend.
Ligule 8 to 6 mm, long. Panicle loose_ .. ______ 3. 8. thurberiana,
Ligule very short,
Sheaths pubescent. Panicle narrow, rather dense, usually elongate.
4. 8, elmeri.
Sheaths glabrous (rarely pubescent in no, 5).
Blades involute, mostly basal: panicle loose____5. 8. oceidentalis.
Blades flat, tardily Involute, not clusiered at base; panicle narrow,
elongate__ . __________ e eeem 8. 8. californica.
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Awn not plumose, more or less scabrous. |
Lemma conspicuously hairy, the hairs 4 mm. long, Awn about 2 cm.
long, with 1 bend; culms 30 to 50 cm. high___.________7. 8. parishii.
Lemma pubescent, the-hairs not over 2 mn. long,.
Panicle open, the branches naked below, more or less spreading,

Awns flexuous, indistinctly bent; base of panicle usually enclosed in
sheath —- e m w8 8B, COmMAtA.

Awns not fiexuous, distinctly bent, panicle exserted. | |

8a. 8. comata intermedia.

Panicle narrow, the branches erect.
Lemma villous, the hairs at apex erect, 2 mm, long, furmmg a short
pappus-like crown___.__ e 8. secribnerl.
Lemmasa short-pubescent, with no erown ot hairs at sumimit,
Sheaths pubescent. Culms pubescent helow the nodes.
f; 10. B. williamsii.
Sheaths and culms glabrous.
Sheaths hairy at the throat.
Glumes thin:; lemma about 5 mm. long__---___11, S viridula.
Glumes firm; lemma about 7 mm. long e 12. 8. vaseyi.
Sheaths not hairy at the throat.
Awn flexuous, scarcely bent, loosely twisted below, about 5
cm, long o e 13. B. arida.
Awn not flexuous, twice bent, distinctly twisted below, mostly
less than 4 cm. long.
Blades slender, involute; lemma scarcely & mm. long.
14, B. lettermani.
Blades flat (sometimes most of them drylug involute) ; lemma
usually more than & mm. long.
Lemma ahout 7 mm. long; culms usually 1 to 1.5 meters high,

15. 8. nelsoni.
Lemma 5 to 6 mm. long; culms usually not over 0.8 meter
high_ . e emmmee=16. 8. minor.

1. Stipa neomexicana (Thurb.) Scribn. U. 8. Dept. Agri. Div. Agrost. Bull.
17: 132, sig. 428. 1889,
Stipa pinnatae neomezicana Thurb. in Coulter, Man, Rocky Mount. 408. 1885.
Plains, canyons, and dry hillsides of the artemisia belt. Colorado to Texas,
Utah, and Arizona.

2. Stipa speclosa Trin. & Rupr. Mém. Acad. St. Pétersh. VI. Sci. Nat. 5': 4.
1842,
Desert areas, canyons, anod mountain sides of the Covillea and artemisia
belts. Colorado to central California, southward to South America.

3. Stipa thurberiana Piper, U. 8. Dept. Agr. Div, Agrost. Cire. 237: 10, 1900.
- PDesert areas, canyons, and dry hillsides of the artemisia belt. Washington
and Idaho toc Nevada and California.

4, Stipa elmeri Piper & Brodie, T. S Dept. Agr Div. Agrost. Bull. 11:
- 46, 1898,
Mountain sides and canyons of the artemiaia, pinyon, and yellow pine belts.
Washington and Idaho to Nevada and southern California.

5. Btipa occidentalis Thurb.; S. Wata in King, Geol. Expl. 40th, Par. 5:
880. 1871.
Canyons and mountain sides of the artemisia belt, upward to the spruce
belt. Washington to Wyoming, Nevada, and Californla.
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8. Stipa californica Merr. & Davy, Univ. Calif. Publ. Bot. 1: 61, 1902,

Canyons and mountain sides of the yellow pine and aspen belts. Oregon,
California, and western Nevada.

7. Stipa parishii Vasey, Bot. Gaz. 7: 83. 1882,

Canyons and mountain sidea of the pinyon, yellow plne, and aspen belts.
Western Nevada and southern Californla.

8. Stipa comata Trin, & Rupr, Mém. Acad. St. Pétersh. VI. Scl. Nat. 5: 75.

1842, NEEDLE-AND-THREAD GRASS.

Plains, canyons, and mountain sides of the artemisia belt, upward to 2,200
meters. Alberta to Alaska, southward to New Mexico and California.

8a. Stipa comata intermedia Scribn. Bot. Gaz. 11: 171. 18886.

Plains, canyons, and mountain sides of the artemisia, pinyon, and aspen
beits. Saskatchewan to New Mexico and California.

D. Stipa scribneri Vasey, Bull. Torrey Club 11: 125. 1884.

Valleys, canyons, and hillsides of the Covillea belt, upward tﬁ 2,400 meters,
Colorado and Texas to Arizona and Nevada.

10. Stipa williamsaii Seribn. U. 8. Dept. Agr. Div. Agrost. Bull. 11: 45. pl. 4.
1898.
Plains, canyons, and mountain sides of the artemisia belt, upward to the
spruce beit. Montansa to Colorado, westward to Washington and Nevada.

11. Stipa viridula Trin. Mém. Acad. St. Péterb. VI. Sci. Nat. 2'; 89. 1836.

Plains and canyons of the artemisia, pinyon, and aspen belts. Saskatchewan
to Kansas, westward to California.

12. Stipa vaseyl Scribn. U. 8. Dept. Agr. Div. Agrost. Bull, 11: 4¢. 1898,
Foothills, canyons, and mountain sides of the pinyor and aspen belts.
Wyoming to Texas, A.rizona, California, and Mexico.

13. Stipa arida Jones, Proc. Calif. Acad. IT. 5: 725. 1895.
Foothillz and rocky canyons of the pinyon belt. Utah and Arizona.

14. 8tipa lettermani Vasey, Bull. Torrey Club 13: §3. 1888,

Pinyon, aspen, and spruece belts, Wyoming to New Mexico, westward to
Idaho and California.

15. Stipa nelsoni Scribn. U. S, Dept. Agr. Div. Agrost. Bull. 11: 48, 1898.

- Aspen and spruce belts. Montana to New Mexico, westward to Washing-
ton and California

16. Stipa minor (Vasey) Scribn. U, 8. Dept. Agr. Div. Agrost. Bull. 11: 48.
1808.

Stipa viridula minor Vasey, Contr. U, 8. Nat. Herb, 8: 50. 1892,

Aspen and spruce belts. Montana to New Mexico, westward to Washington
and California.

16. OEYZOPBIE Michx,

Lemmas conspicuously pubescent with long silky hairs.

Branches of panicle and capillary pedicels divaricately spreading. Awns
inconspicuous.... —————— - 1. 0. hymenocides.

Branches of panicle and capillarr pedicels erect or ascending.
Awns about 6 mm, long, early deciduous; culms usually not over 30 cm.
tall — — e e e 0. webberd,
Awns 12 mm. long or more, persistent until maturity; culms mostly 40 cm.
tall or more e — e = e3. 0, bloomert.
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Lemmas glabrous or minutely appressed-pubescent.
Panicle branches spreading or reflexed; lemmas glabrous.
4, 0. micrantha.

Panicle branches stiffly erect: lemmas minuntely pubescent____5. O. exigua.

1. Oryzopsis hymenoides (Roem. & Schult.) Ricker; Piper, Contr, U, 8. Nat,
Herb. 11: 109. 1906. .
Stipa hymenoides Roem. & Schult. Syst, Veg. 2: 339. 1817,
Desert areas, plains, canyons, and mountain sldes of the Covillea belt, up-
ward to 2,700 meters. Manitoba to Texas, westward to California and Mexico.

2. Oryzopsis webberi (Thurb.) Benth.; Vasey, Grasses U. 8. 28. 1888,
Erioooma webberi Thurb, in 8. Wats. Bot, Callf. 2: 283. 1880.
Desert areas and foothills of the artemisia belt. Colorado to California.

8. Oryzopsis bloomeri (Boland.) Ricker; Piper, Contr. U. 8. Nat. Herb. 11:
109. 1906.
Stipa bloomeri Boland. Proc. Calif. Aecad, 4: 168. 1872
Plains and dry hillsides of the artemigia belt; southeastern Oregon. Mani-
toba to Washington, southward to New Mexico and California.

4, Oryzopsis micrantha (Trin. & Rupr.) Thurb. Proc. Acad, Phila. 1863: 78
1863,
Umchna micrantha Trin. & Rupr. Mém. Acad. St. Pétersb, VI Scl. Nat.
: 168, 1842, '
Plalns, foothills, and canyons nf the Covillea belt, upward to 2,700 meters.
Nebraska to Saskatchewan, southward to New Mexico and Arizona.

5. Oryzopsis exigua Thurb. in Wilkes, U. 8. Expl. Exped. 1'7”: 481. 1874.
Mountain sides and canyons of the pinyon, aspen, and spruce belts. Wash-
ington and Idaho to Utah and Nevada.

17. MUHLENBERGIA Schreb.

Plants producing creeping scaly rhizomes, -
Callus hairs copions, as long as the lemma_______________ -1 M. a.ndina.
Callug hairs scanty, not more than half as long as the lemma, .

Panicle open, the branches and long pedicels capillary.

. 2. M, pungens.

Panicle narmw the hranchea and short pedlcela not capillary.

Blades short, usually less than 2 mm. wide, often Involute.

Lemma awned,

Awn about as long as the body; sheaths and blades puberulent.
3. M. curtifolia.
Awn much longer than the body; sheaths &nd blades glabrous,

minutely nodulose _____________ . _____ 11. M. polycaulis,
Lemma mucronate only. Sheaths and lower surface of blades
glabrous.

Culms erect or decumbent at base only; ligule 1 mm. long.
4. M. squarrosa.
Culms creeping; ligule scarcely visible._________5. M. repens.

Blades relatively long, more than 3 mm. wide.

Panlcle spikelike, somewhat interrupted; lemmas awnless Glhumes
awn-tipped — L 8. M. racemosa.
Panicle branched, the branches densely flowered: lemmas awned.
7. M. foliosa ambigua.

1837425 6
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Plants without creeping scaly rhizomes, but the base sometimes decumbent
and rooting. o
Lemmas mucronate or short-awned.
Cuims delicate; blades mostly less than 2 cm. long; plants formiag a thin

tangled sod in wet ground__.. . . __ 8. M. filiformis,
Culms wiry; blades mostly more than 5 cm. long; plants tufted, in dry
ground__—_______ e —————— e ————————————————— 8. M, wrightii.
Lemmas distinctly awned, the awn as long as the body of the lemma or
longer. . | | |
Culms freely branching, spreading; panicle open, the branches and long
pedicels capillary o 138. M. porteri.

Culms simple or nearly so, usually erect; panicle narrow, the branches
and short pedicels not capillary. |
Second glume 3-toothed ___ 10. M. montana.
Second glume entire.

Lemma villous all over; glumes nearly as long as the lemma.

11. M. polycaulis,

Lemma minutely pubescent at the very base only; glumes about

half as long as the lemma_ .. ______..__12. M, paucifiora,

1. Muhlenbergia andina (Nutt.) Hitche. U. 8. Dept. Agr. Bull. 722: 145
1620.
Calamagrostis andina Nutt. Journ, Acad. Phila, II, 1: 187. 1848.
Plaina, canyons, and mountain sides of the artemisia belt, upward to 2,700
meters. Montana to New Mexico, westward fo Washington and California.

2. Muhlenbergia pungens Thurb, Proc. Acad. Phila. 1863: 78. 1863.
Plains, sandhills, and dry canyons of the artemisia and pinyon belts, Ne-
braska to Utah, southward to Texas and Arizona.

3. Muhlenbergia curtifolia Seribn. Bull. Torrey Club 38: 328. 1911.
Rocky canyons of the artemisia and pinyon belts. Southern Utah.

4. Muhlenbergia squarrosa (Trin.) Rydb. Bull. Torrey Club 38: 531. 1909.
Vilfo squarrosg Trin. Mém. Acad. 8t. Pétersb. VI. Scl. Nat. 4': 100. 1840.
Alkaline meadows, canyons, and mountain sides of the artemisia, pinyon,

and aspen belts. Malne to Alberta and Washington, southward to Mexico.

5. Muhlenbergia repens (Presl) Hitche, In Jepson, Fi. Calif, 1: 111. 1912.
Sporobolus repens Presl, Rel. Haenk. 1 : 241. 1830, CIENAGA GRASS,
Plains and dry hillsides of the artemisia and Covillea belts, forming dense

colontes; southern Nevada, Western Texas to California, southward to

Mexico.

6. Muhlenbergia racemosa (Michx,) B, 8. P. Prel. Cat. N. Y. 67. 1888,
Agrostis racemosa Michx, Fl. Bor. Amer. 1: 53. 1803.
Valleys and canyons of the artemisia belt, upward to the spruce belt. New-
foundland to New Jersey, westward to Washington, Nevada, and New Mexico.

7. Muhlenbergia follosa ambigua (Torr.) Scribn. Rhodora 9: 20. 1907.
Muhlenbergia ambigua Torr. in Nicoll. Rep. Miss. 164 (237). 1848,
Wooded slopes at 1,800 meters; near Humboldt Pass. Yowa to Missouri,
westward {o Oregon and Nevada.

8. Muhlenbergia filiformis (Thurb.) Rydb. Bull. Torrey Club 32: 600. 1905.
Vilfa depauperala filiformie Thurb.; 8. Wats. In King, Geol. Expl. 40th Par.
§5: 876. 1871,
Mountain meadows of the aspen and spruce belts. Montana to Washing-
ton, southward to Arizona and California.
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9. Muhlenbergia wrightii Vasey; Coulter, Man, Rocky Mount. 409. 1885,
Mountain sides and canyons of the pinyon, aspen, and spruce belts. Mon-
tana to New Mexico and Arizona. | |

10, Muhlenbergia montana (Nutt.) Hitche. U. 8. Dept. Agr, Bull. 772: 147,
1920,
Gulymdon montunum Nutt, Journ. Acad. Phila. II 1: 186. 1848,
Muhlenbergia trifida Hack. Repert. Nov. Sp. Fedde 8: 518. 1910.
Meadows and hillsides .of the artemisia and pinyon belts, Western Texas
to Utah and California, southward to Mexico.
This is M. gracilis of some authors, but not M. yramlis H.. B K.

11. Muhlenbergia polyeaulis Scribn. Bull. Torrey Club 38: 827. 191]_ |
Rocky canyons and dry ledges of the artemisia and pinyon belits. Texas
{o southeastern Utah, Arizona, and Mexico,

12. Muhlenbergia paucifiora Buckl, Proc. Acad. Phila. 1862: 91, 1863,
Hlillsides and canyons of the artemisia and piuynn helta. Texas to Colorado,
Utah (7), .and Mexico. . . L
18. Muhlenbergia porteri Seribn.: Beal, Grasses N. Amer. 2: 250. 1896.
MESQUITE GRASS.
Plains and dry hillsides of the Covillea belt. Colorado to western Te::as
southwestern Utah, southern Califoria, and Mexico.

18. PHLEUM 1. TIMOTHY

Inflorescence cylindrie, several times longer than broad.._—___1. P. pratense,
Inflorescence oblong-elliptic, 2 to 3 times longer than broad____2. P. alpinum,

1. Phleum pratense L. Sp. PL- 59, 1753.
Meadows, mountain sides, and canyons of the artemisia belt, upward to the
spruce belt; Introduced from Eurupe and extensively cultivated. Thruughuut

Canada and Unifed States,
2. Phleum alpinum L. Sp. PL 59. 1753.

Mountain meadows and slopes of the aspen and gpruce belts. Canada to New
Hampshire, New Mexico, California, and Alaska; also in Eurupe and Asia,

. 19. ALOPECURUS L

Spikelets conspicuously woolly ; Inflorescence oblong, not more than 2 or 8
times longer than broad.. e 1. A. alpinus.
Spikelets more or lesg pubescent, not woolly; inflorescence linear, many times

longer than broad.
Awn attached about the middle of the lemma, not exceeding the glumes

more than 1 mm___ ... 2. A. aequalis.
Awn attached near the base of the lemma, exceeding the glumes 2.5 mm.
OF MO e m—————— 3. A, g'eniculatus.

1. Alopecurus alpinus J. E. Smith; Sowerby, Engl. Bot. pl. 1126. 1803.
Spruce and alpine belts; Uintah Mountains. Arctic America to Colorado

and Utah.
2. Alopecurus aequalis Sobel. Fl. Petrop. 16, 1799.

Valleys and canyons slong watercourses, artemisia belt and upward to
3,000 meters. Maine to Pennsylvania, California, and Alaska.
8. Alopecurus geniculatus L. Sp. PL 60, 1753.

Wet meadows, edges of swamps, pools, and rivers of the artemisia belt;
Idaho., Newfoundiand to Alasksa, southward to Florida, Arizona, and Idaho;
also in Europe and Asia.
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20. SPOROBOLUS R, Br. DRoOPSEED

Plant annual, low, tufted. Pedicels capillary: splkelets minute,
| 1. S. confusus.
Plants perennjal.
Plant producing creeping rhizomes. Blades mostly less than 5 em. long.
| 2. 8. asperifolius,
Plants tufted, not producing rhizomes.
Panicles diffuse, about as broad as long, the branches stiff: sheaths not
halry at the mouth . e 3. 8. airoides,
Panicles narrow or narrowly pyramidal, not diffuse with stiff branches;
: sheaths with a dense tuft of white hairs at the mouth.
Panicle branches flexuous. . ____ o 4. 8. flexuosus.
Panicle branches straight, often erect.

Panicles or exserted part more or less open, the branches naked
at base (late In the season spikelike panicles borne on branches
wholly or partly Included in the sheaths)..___5. 8. cryptandrus.

Panicles compact, spikelike, the branches spikelet-bearing from tbe
PABE e 6. S. contractus.

1. Sporobolus confusus (Fourn.) Vasey, Bull, Torrey Cilub 15: 293. 1888,
Vilfa confuse Fourn., Mex. PL 2: 101, 1886,
Molst ground near watercourses of the artemisia, pinyon, and yellow pine
belts. Washington to Texas and Mexico. |

8. Sporobolus asperifolius Nees & Mey. Nov. Act. Nat, Cur. 18: Suppl, 1: 141,
1843.
Vilfa asperifolic Nees & Mey. Mém. Acad. St. Pétersb. YI. Sei. Nat. 4': 95.
1840,
- Meadows and wet places in valleys, and along streams of the Covilles,
artemisia, and yellow pine belts. British Columbia to North Dakota, south-
ward to Mexico.

3. Bporobolus airoides Torr. U. S. Rep. Expl. Miss, Pacif. 7°: 21. 1858,
ALKALI SACATON.
Agrostis giroides Torr. Ann, Lye. N, Y, 1: 151, 1824,
Desert areas and dry hillsides of the Covillea, artemisia, and pinyon belts.
Washington to South Dakotia, southward to Mexico.

4. Sporobolus flexuosus (Thurb.) Rydb. Bull. Torrey Club 32: 601. 19005,
Vilfa crypiandra fleruosa Thurb.; Vasey in Rothr., Cat. Pl. Surv. W. 100th
Merid. 68: 282, 1878

Plains and rocky canyons; along San Juan River, at 1,200 to 1,500 meters.
Neoevada and Utah to Texas and Mexico.

5. Sporobolus cryptandrus (Torr) A. Gray, Man. 576. 1848.

Agrostie cryptandrus Torr., Ann. Lye. N. Y. 1: 151, 1824,

Desert areas, sage plaing, and canyons, upward to 2,100 meters. Massachu-
getts to Pennsylvania, westward to Saskatehewan, Washington, Arizona, and
Mexico.

8. Sporobolus contractus Hitche. Amer. Journ. Bot, 2: 303. 1915.
Desert areas, dry hillsides, and canyons of the Covillea and artemtisia
belts. Texaas to Colorado, Nevada, California, and southward,

21. BLEFPHARONEURON Nash

1. Blepharoneuron tricholepis (Torr.) Nash, Bull. Torrey Club 25: 88. 1898.
Vilfa tricholepis Torr. U. 8. Rep. Expl. Miss. Pacif. 4; 155. 1857.
Aspen and spruce belts., Colorado and Utah to Texas and Mexico.
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22. EPICAMPES Presl

Inflorescence strict, dense and spikelike: ligule 1 mm. long ..__— 1. E. rigens,
Inflorescence narrow but not spikelike, the branches ascending; ligule 10
mm. long, Indurate__ o e 2. E. ligulata.

1. Epicampes rigens Benth. Journ. Linn. Soc. Bot. 19: 88, 1881, DEErcrass,
Meadows, canyong, and dry hillsides of the Covillea, artemisia, and pinyon
belts. Western Texas to California and southward. |

2. Elﬁicampea ligulata Scribn., Contr. U, 8. Nat. Herb. 3: 58, 1892,
Pine areas, mountain sideg, and canyons, at 2,100 to 2,700 meters, Texas
to Nevada and southward.

23. POLYPOGON Dest.

Plants annual ; panicles soft, gillky, the awns about 10 mm. long.
| 1. P. monspeliensis,
Plants perennial: panicles not soft and silky, the awns not over 3 mm. long,
2. P. lutosus.

1. Polypogon monspelensis (L.) Desf, Fl. Atlant. 1: 67. 1798,

Alopecurus monspeliensis L. Sp. Pl 61. 1753. :

Meadows and along ditches about settlements. New Hampshire to British
Columbia, southward to Mexico; Introduced from Europe.

2. Polypogon lutosus (Poir,) Hitche, U. 8. Dept. Agr. Bull. T72; 138, 1920.
Agrostis lutosus Polr. in Lam. Encycl. Suppl. 1: 249. 1810.
About Indian settlements, northern Arizona. DBritish Columbia to Cali-
fornia, New Mexico, and the Gulf Coast; introduced from Europe.

24. CINNA L. WOODREED

1, Cinna latifolia (Trevir.) Griseb. in Ledeb. F1. Ross. 4: 435. 1853.
Agrostis latifolia Trevir.; Gopp. Beschr. Bof. Gart. Breslau 82. 1830.
Aspen and spruce belts, Temperate North America, Europe, and Asia.

256. AGROSTIS L. BEeENTGRASS

Palea well developed.
Rachilla prolonged behind the palea; plants relatively delicate, producing
neither stolons nor rhizomes.. . . o ___ 1. A, thurberiana.
Rachilla not prolonged behind the palea; plants producing either stolons
or rhizomes.

Panicles rather open: glumes scabrous on the keel only; plants producing

scaly rhizomes_____________ __ ___ 2. A. palustris.

Panicles narrow; glumes scabrous all over; plants stoloniferous.

3. A. verticillatsa.
Palea obsolete: plants tufted, producing neither stolons nor scaly rhizomes.
Panicle narrow, densely flowered, the branches mostly spikelet-bearing froin
the base. '

Panicle 2 to 4 cm. long: culms delicate, mostly less than 20 ¢m. tall.

5. A. rossae,
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