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PREFACE

During the summer of 1906 I was employed by the Depart-
ment of Botany of the University of Missouri to collect plants
in Colorado for the Herbarium of the University. I spent,
therefore, a period of two months and a half in this work. I
arrived at Boulder, Colorado, June eighteenth, and departed
thence September third. All the collécting was done in Boul-
der County, and the greater part of it within a radius of five
miles from the city of Boulder. I collected altogether about
1,036 species of flowering plants and ferns. The vernal plants,
of course, had blossomed before my arrival, but except for
these the flora of Boulder is fairly well shown in the collection.

In the list of plants here given there have been included
all that are known to occur in Boulder County ; but inasmuch
as the boundary between Grand and Boulder Counties lies
along the summits of the main range of mountains it is impos-
sible often to tell in what county a given plant has been col-
lected. Similarly Long’s Peak lies partly in Larimer County
and partly in Boulder County. In all cases in which plants
have been cited from a mountain lying partly in Boulder Coun-
ty, these have been included in the list, unless a definite locali-
ty in the other county is given. Plants admitted to the list
because of the citations given in Rydberg’s Flora of Colorado

xi



xii PREFACE

are ascribed to Rydberg; it is of course understood that this
ascription does not imply that these plants were collected by
Rydberg in the localities named, but merely that by examina-
tion of the plants or otherwise he is satisfied that they occur
in those places. In the case of plants collected by myself I
have added the collection number, so that these can be identi-
fied at any time. I may add that besides the set of Boulder
plants in the Herbarium of the University of Missouri, there
is a duplicate set in the Herbarium of the Michigan Agricul-
tural College; there is also a set in my own possession. The
Herbarium of the Missouri Botanical Garden has an incom-
plete set. As the numbers are the same for all plants of the
same species, the identification of any of these plants can be
made out from the number given in the list.

In the introduction I have sought to present what knowl-
edge I have of the distribution of plants in Boulder County.
I have tried to present them in their natural plant-societies.
I saw, however, too little of the montane, subalpine, and the
alpine floras to be able to give a comprehensive account of these,
and it must be remembered that I did not see the vernal facies
of any portion of the vegetation.

As to nomenclature I have followed, except where plainly
deficient in the light of later investigation, that of Rydberg’s
Flora of Colorado. While I feel that in the case of both
genera and species there has been an over-multiplication—as
for instance the splitting up of such a natural group as the
pines into several genera, yet at the time of the preparation
of this Flora the only convenient guide was Rydberg’s work.

It is to Professor T. D. A. Cockerell of the University of
Colorado to whom I am most indebted for assistance in this
work. Remote both from the vegetation itself and from an






ERRATA

Page 15, line 13, for Chrysopogon, read Sorghastrum.

Page 18, line 3 from bottom of page, for C. umbellata bre-
virostris, read C. umbellata brachyrhina.

Page 26, line 4, for Cogswellia Grayi read Cogswellia orientalis.

Page 27, line 22, for F. confinis, read F. Kingii.
Line 12 for Agropyron Vaseyi, read Agropyron spicatum

inerme.

Page 31, line 2 from bottom of page, for Trisetum subspicatum,
read Trisetum spicatum.

Page 33, line 14, same correction.

Page 39, line 8 from bottom of page, for Pseudocymopterus
tenuifolius, read Pseudocymopterus multifidus.

Page 41, line 9, for Trisetum subspicatum, read Trisetum
spicatum.

Page 42, line 6 from bottom of page, for Polemonium scopu-
linum, read Polemonium pulcherrimum,
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INTRODUCTION

I. PHYSIOGRAPHY

Boulder, Colorado, lies nestling close to the Rocky Moun-
tains just north of the 4oth parallel. There the foot-
hills are strikingly beautiful and high, and only twenty miles
away Arapahoe Peak, clasping to its bosom the best glacier
of the southern Rockies, gleams whitely in full view, while
twenty-four miles to the northwest towers jaggedly Long’s
Peak, 14,271 ft. high, the highest point in Boulder County, and
one of the highest peaks of the Rocky Mountains. Away to
the eastward the plain stretches unbrokenly, save for an oc-
casional butte, till lost to vision. There is then room for a
great diversity of vegetation, ranging from the semi-desert
plants of the arid plains to the arctic plants that grow at the
wasting edge of the perpetual snow.

The Continental Divide, which, due west of Boulder,
touches its easternmost point in North America, is only from
twenty to twenty-four miles away. It rises as a vast snow-
covered wall of rock to an average height of from 11,000 to
12,000 feet; the highest points in the Divide in this region
are Long’s Peak, 14,271 ft., Mt. Audubon, 13,173 ft., Mt.
Baldy, 11,470 ft., Arapahoe Peak, 13,520 ft., and James’
Peak, 13,283 ft. Due west of Boulder Arapahoe Pass
crosses the Divide at an altitude of 12,000 feet. It
will be seen, therefore, that there is an almost impassable
barrier between the vegetation of the Pacific slope and that of

149] I
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the Atlantic. Since this barrier is almost everywhere above
timberline, only a few Pacific species are found on the Atlantic
side of the slope within the region about Boulder. Perhaps
the most interesting exception is the occurrence of one of the
orchids, Piperia Unalaschensis (Spreng.) Rydb., a few indi-
viduals of which I found in the foot-hills near Boulder, and
which is not known to occur elsewhere east of the mountains
of Utah, it having its main range from Alaska to California.

All the streams of Boulder County flow ultimately into the
South Fork of the Platte river, and thence into the Missouri
and the Mississippi. Boulder creek, the chief stream of the
region, and one of the headwaters of the Platte, is fed from the
snows of the Divide, especially between Arapahoe and James’
Peaks. Just over the other side of the Divide are some of the
headwaters of Grand river, which flows into the Colorado,
and thence into the Gulf of California.

All the matn streams in Boulder County have their sources
in the wasting snows of the Main Range. These have cut gor-
ges, in most cases over a thousand feet deep, into the elevated
plateau between the main range and the foot-hills proper, and
by means of these deep valleys have transformed this plateau
into what are now really mountain masses, having an average
altitude of about 8,000 feet, the eastern and western slopes of
which are long longitudinal valleys, and the northern and
southern ones the precipitous gorges cut by the streams. Be-
tween Boulder and the Main Range there are about four of
these mountain ridges, the first, or that of the foot-hills proper,
rising to a height of from 7,000 to 8,600 feet, the others slightly
lower, having an altitude of about 7,500 to 8,000 feet. Among
these Sugarloaf Mountain stands out prominently as an
isolated peak a thousand feet higher, it being a por-
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phyry dike, and thus weathering more slowly than the
granitic peaks. This whole elevated plateau, cut by
streams into what now appear as definite mountain
ridges, we shall call the foot-hills, although the foot-hills
proper are the ridges of sandstone at the edge of this granite
plateau. The flora, however, is the same, save for
a few ferns and other rock-plants which are confined to cer-
tain kinds of rocks, some to the limestones, others to the sand-
stones, still others to the granite.

The main range of mountains as well as the high plateau
at its base is composed of granite, granite-porphyry, and
granite-gneiss, gray or reddish in color. Dikes are frequent,
either of pegmatite or of felsitic porphyry. When the uplift
or uplifts occurred, which made the Rocky Mountains, the
sedimentary rocks resting upon the basement of granite, were
tilted until they stood nearly on end. The jagged crags of the
foot-hills proper are, then, the ends of these sedimentary layers.
Thus it happens, too, that the oldest beds lie next the granite,
while the younger underlie the plains.

The oldest and lowest, that is, the one lying directly upon,
or rather against the granite, is a layer of quartzite 550 feet
thick, and of Algonkin age. This, however, is absent in front
of Boulder and occurs in but two places in the county.

The next, and of Pennsylvanian (Carboniferous) age,
is the red Fountain sandstone, 500 to 1,500 feet thick.
In the immediate vicinity of Boulder it lies directly
upon the granite. On the east slope of Green Moun-
tain it hangs in five triangular blocks of about 500 feet
in thickness at an angle of about 52 °. These, called the
Flat-irons, are each about 1,000 feet high and about 1,500
feet wide; the third Flat-iron, however, rises to an altitude
of nearly 8,000 feet, or about 2,000 feet above the mesa. At
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Boulder Cafion the red sandstone walls are vertical. These
perpendicular sandstone crags are the most striking feature
‘of the scenery of the foot-hills.

Lying next to the Fountain sandstone,and also of Pennsyl-
vanian age, is the creamy Lyons sandstone, which is quarried
in large amounts. It has a maximum thickness of almost 300
feet.

Next in order, and still of Pennsylvanian age, is the Lykins
formation, about 800 feet thick and eonsisting of sandstones,
sandy shales, and a little limestone. It is easily weathered and
is consequently thickly covered with waste.

The Morrison formation occurs next, and consists of sand-
stone, clays, and limestone, and is a little less than 600 feet
thick. It is of Jurassic age.

Then come various Cretaceous beds, the first of which,
the“Dakota,” is a firm sandstone of about 350 feet in thickness.
Its resistance to weathering causes the characteristic hogback
of the foot-hills, consisting of one, two, or even three distinct
combs, or crags.

Then follow in succession the Benton shales, 500 feet
thick ; the Niobrara shales and limestones, 400 feet thick; the
Pierre shales, 5,000 feet thick; the Fox Hills shales, 1,300 feet
thick; and the Laramie beds, which are coal-bearing and about
115 feet thick. Lastly are the Quaternary deposits of allu-
vium and terrace gravels. The various shales have weathered
and eroded rapidly and underlie the plain, while the more
resistant beds next the granite persist as crags, while the high
mesas at the base of the foot-hills are shale outliers left by
stream-erosion and are really stream terraces.

The soil of the region, outside of the alluvium and ter-
race gravels, is granitic in the mountains, while in the foot-
hills it is apt to be brick-red from the detritus of the red
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sandstones. The soft Lykins formation yields a very red soil.
The Jurassic and Cretaceous rocks have layers of sand and
clay.

II. CLIMATE AND RAINFALL*

The climate of Boulder, however enjoyable it may be to
human beings, can hardly be said to be highly favorable to
plant-life. At least this is true of the foot-hills, the mesas,
and the plains. The Main Range, however, is well watered,
but here the high elevation and the low temperature repress
plant-life. The montane and subalpine slopes have a dense vege-
tation, and yet even here the shallow soil and the rapid run-off
of the water cause. portions of them to have the aspect of
deserts. A subalpine meadow has an opulent luxuriance; an
adjoining slope may be gray with sage brush. In part the ap-
parent thinness of vegetation in the mountains may be due to
the superabundance of naked rock. In many portions of the
Rockies the greater part of the surface has no soil whatever,
and only a cranny-and-crevice vegetation is possible. The
Rocky Mountains are new ; their rocks are sharp and jagged;
even lichens are rare on their surfaces. About Eldora and
Arapahoe Peak, however, the rocks are beautifully rounded
by glacial action.

In the summer of 1906 there were rains almost daily, many
of them soaking rains, but their distribution was uneven and
capricious. In general the rainfall decreases as the distance
from the snowy range increases. The alpine and subalpine

*For the climatology of the region, consult the article by Professor
Ramaley on the Climatology of the Mesas near Boulder, Univ. of Colo,
Studies, 8, 19-35, also, the paper by Ramaley and Robbins on Redrock
lake near Ward, Univ. of Colo. Studies, 6, 138-147.
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regions receive most; the foot-hills less; the mesas receive
some from every shower; the plains for five or six miles get
a portion of the larger showers; but beyond that for several
hundred miles good rains are very few. The summer
of 1906 was exceptional,* for even the plains about Boulder
seemed to receive more water than do many parts of the
eastern United States in midsummer. When I left Boulder
the third of September, the native vegetation for five or six
miles out on the plain was as green as a prevailingly gray
vegetation well can be; there was no sign of drouth, while
when I reached Missouri and Iowa, the pastures were parched.

In fact what I shall remember most about Colorado is its
exuberance of water. It courses down all the mountain
cafions, roaring and bubbling and dashing into foam. Springs
are frequent and of a pureness and coolness that make them
perfect. On the plains everywhere that one goes, a ditch full
to the brim runs beside one. From the top of Green Mountain
a hundred lakes may be seen gleaming on the plain. It is
plainly a land of abundant rain and water.

And yet why this feverish haste to irrigate the fields, why
these ditches, these sluices, these storage-reservoirs? Why
is land with a water-right worth several hundred dollars an
acre, and land without one but five dollars? And why, to ask
a still deeper question, why does nearly every kind of native
plant have some means of conserving water, or some contriv-
ance for preventing too rapid transpiration? Why do desert
plants meet one at every hand: cacti, yuccae, sages, and
xerophytic grasses? No, this region cannot be a land of
abundant rain and water, in spite of the fact that I have never

*In 1906 the greatest rainfall was recorded (26.17 inches), while 1901
was the driest year (13.67 inches).
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seen so much anywhere else, nor anywhere else have had such
drenchings to the skin. It is a semi-arid land, parched and
thirsty. And the farmer, whom I saw flooding his land the
morning after an all night’s pouring rain, knew from long
experience that there could not be too much water. The
rapid drainage, the light dry air, the fierce light of the high
elevation, the hot sun, the soil unfitted for the retention of
water, all these things parch and wither our cultural plants,
for while the native vegetation has organs for storing water
and for diminishing transpiration, the cultivated plants have
none of these. Nevertheless for the native vegetation in
1006 there was ample water-supply; it grew with an almost
incredible luxuriance, so much so that I found the measure-
ments given in the manuals were often valueless for my pur-
pose, as many of my plants were taller and larger than the
books say that they grow. I was told that after the first of
July there would be no botanizing as everything on the plains
and foot-hills would dry up; but I remained till September
first and the plants did not dry up, and I was able to collect
over a thousand species in about two months and a half.

The following table, which I use by the kind permission of
Professor Ramaley, will furnish the data requisite to an under-
standing of the temperature and rainfall of the region. The
data holds true only for the city of Boulder.
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TABLE

COMPILED BY DR. FRANCIS RAMALEY
Summary of data on temperature and rainfall at Boulder,
Colorado, for eleven years, ending August, 1908.

£ € [Warmest Coldest = | Greatest :
£ &| mean on | mean on ~ € | rainfall on Lpsst: il
MoNTH - "U: record. record, | £ '@ | record. onlrecorc,

E E.-Year Degs | Year{Degs z g Year{Inc’s| Year Inc’s
January.... ..... 34.1|1906|39.0/1905(29.3/0.4 [1899/0.87] . 1903 [0.08
February. .......|32.9|1907/42.81899|18.0/0.66/1903(1.52 1908 [0.09
Manchvl oy . . 39.4/1907(48.1(1906(30.2{1.6 [1899l2.79| 1908 [0.23
April. .. - 47.7{1908,52. 51900145.6/3. 58/1900/9. 18] 1908  |1.71
May .|56.4|1898]60. 5|190%751.0|3.02|19045.35 1899 0.55
June 64.6/1902|66.8/1907/62.1/1.53(1897|3.71 1908 |0.29
JulghPes. ..o ..... 70.1/1901|75.3|1906(67.2!1.72(1906/3 .81 1901 [0.46
August. ..., .... 71.0{1898}73.2(1906/68.0|1.3 |1897!3.3 |19g00&1905/0.22
September.. ..... 64.0/1897/66.8[1900(61. 5/1.55/1902|2.7 190I  (0.10
October.......... 53.0[1900|57.2{1905(48. 5/1.47/1903(3 .43 1900 [0.13
November. ... ... [43.0[1904/48.3|1898|38.1/0.59|1906|1.87|1899&1901/0.00
December........ 37.0|1906{41.0/1898(29.0l0.68|1902]0. 54/1905 &1906/0.00

Annual........ 51.0 18.0

Highest recorded temperature is 97 degrees, July 15, 1902.

Lowest recorded temperature is —20 degrees, January 8, 1902, and
again February 20, 1905.

Greatest rainfall recorded, 26.17 inches, 1906.

Smallest rainfall recorded, 13.67 inches, 1901.

III ZONES OF VEGETATION*
There are six great zones of vegetation about Boulder,
which, proceeding from east to west, are: A. The Zone of

*These zones of vegetation are practically those of Robbins (Cli-
matology and Vegetation in Colorado, Bot. Gaz., 49, 256-280), who rec-
ognized (1) plains, (2) eastern lower foothills and mesas, (3) eastern
upper foothills, 6,000 to 8,000 feet, (4) montane zone, (5) subalpine
zone, (6) alpine zone. Professor Ramaley, however, would unite the
mesas and foothills into one zone (Univ. of Colo. Studies, 5, 50-51).
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the Plains, CAMPESTRES; B. The Zone of the Mesas,
MENSALES; C. The Zone of the Foot-hills and Mountain
Plateau, SUBMONTANAE; fourth, The Zone of the Lower
Mountain Slopes, MONTANAE; fifth, The Zone of the Sub-
alpine Mountain Slopes, SUBALPESTRES; sixth, The
Zone of the Alpine Summits, ALPESTRES. Of these the
Plains Flora, the Foot-hill Flora, the Montane Flora, the Sub-
alpine Flora, and the Alpine Flora are primary, while that of
the Mesas is a transition from the Flora of the Plains to the
Flora of the Foot-hills. The Alpine corresponds to the Arctic
Circumpolar vegetation, the Subalpine to the Hudsonian, the
Montane to the Canadian, the Foot-hill and the Mesa to the
Upper Transition, and that of the Plains to the Lower Transi-
tion with some Upper Sonoran forms.

A. CAMPESTRES

The plains are not so arid about Boulder as they are far-
ther east. In fact after riding for hundreds of miles through
a desert of dried up grass, it is with a feeling of inutterable
joy that one sees this narrow ribbon of green from six to
twelve miles wide at the foot of the mountains. This green-
ness and freshness is due mainly to two causes: First, this
strip receives more rain than does the rest of the Great Plains.
The clouds do not quite rain out before reaching the plains.
These rains are, however, capricious. The clouds are narrow.
The southern part of Boulder may receive a thorough drench-
ing, the northern part may not have a drop. One Sunday
there was a cloud-burst in Sunshine Cafion, farms and bridges
were washed away ; from three to five feet of water came dash-
ing through the main street of Boulder, while it scarcely
sprinkled where I was a half mile to the south. The second
cause is the abundant irrigation.
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The Plains Flora falls into five main societies: The
Aquatic (Aquatiles); The Palustrous (Palustres); The Ri-
parian (Ripariae); The Prairie Meadow, the plains flora
proper, (Campanales); and the Alkali Flat (Alkalinae).

a. Aquatiles, The Aquatic Flora is found in lakes and
streams. It consists of submerged or floating aquatics—pond-
weeds, duckweeds, water-milfoils, hornworts, water starworts, -
besides various algae. It is seen best in Owen’s lake and
Boulder lake, which while about twenty feet deep, are very
brackish. The slower streams also have aquatic plants, as do
likewise the aqueous nuclei of swamps and swales. The fol-
lowing is a list of typical species :

Potamogeton lonchites L. minor

P. heterophyllus Ceratophyllum demersum
P. foliosus Callitriche palustris

‘P. pectinatus C. bifida

P. Spirillus Myriophyllum spicatum
Zanichellia palustris Limosella aquatica

Lemna gibba

All the above species occur in the eastern United States.

b. Palustres. The Palustrous, or Swamp Flora is found
in bogs, in swales, along ditches, and about the miry margins
of ponds and lakes and streams. It consists of rushes, bul-
rushes, sedges, swamp grasses, sweet flags, cat-tails, stick-
tights, swamp asters, water peppers, and various other plants.
I have included here the whole subaquatic flora, since the for-
mation is so slight that it is best treated as a whole without
separation into amphibious, limose, paludose, and uliginose
societies. The following are characteristic species:

Equisetum arvense Typha latifolia

E. laevigatum Alisma Plantago



159]

FLORA OF BOULDER, COLORADO I1

Sagittaria arifolia
Homalocenchrus oryzoides
Phalaris arundinacea
Muhlenbergia racemosa
Alopecurus aristulatus
Spartina cynosurioides
Poa triflora
Panicularia nervata

P. Americana

P. borealis

Cyperus inflexus
Scirpus Americanus

S. lacustris

S. atrovirens pallidus
Eleocharis palustris

E. glaucescens

E. acicularis

E. acuminata

Carex vulpinoidea

C. stipata

C. stricta

C. lanuginosa

Acorus Calamus
Heteranthera limosa
Juncus Balticus montanus
J. longistylis

J. nodosus

J. Torreyi

J. marginatus

Iris Missouriensis

Rumex occidentalis

\

R. salicifolius

Persicaria lapathifolia

P. emersa.

P. punctata

Crunocallis Chamissoi

Ranunculus sceleratus
eremogenes

R. Macounii

Halerpestes Cymbalaria

Nasturtium
Nasturtium-aquaticum

Radicula calycina

R. hispida

Hypericum majus

Lythrum alatum

Epilobium adenocaulon

Cicuta occidentalis

Berula erecta

Verbena hastata

Phyla cuneifolia

Teucrium occidentale

Scutellaria galericulata

Prunella vulgaris

Stachys scopulorum

Lycopus lucidus

L. Americanus

Mentha spicata

M. Penardi

Mimulus Geyeri

M. floribundus

Gratiola Virginiana :
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Lobelia syphilitica
Ludoviciana

Iva xanthifolia

L. axillaris

Ambrosia trifida

Xanthium commune

Aster caerulescens

It will be noted that all

MISSOURI STUDIES

A. Osterhoutii
Bidens vulgata

B. glaucescens
Helenium montanum
Lactuca pulchella

I.. spicata

but a very few of the above

species are common palustrous species of the eastern United

States.

c. Ripariae. The Riparian Flora occurs along the banks

of streams.

It consists of trees, shrubs, and herbs.

There

are no trees nor shrubs proper on the Great Plains, except

those that grow along the streams.
tonwoods, box-elders, and willows.

Here occur various cot-
The herbs are partly

marsh herbs and partly plants from the plains, especially

grasses.
Equisetum laevigatum
Eatonia robusta
Agropyron riparium
Elymus Canadensis
E. robustus
Populus Sargentii
P. acuminata
P. angustifolia
Salix amygdalioides
S. exigua
S. luteosericea

The following are typical riparian species:

Betula fontinalis (only near
the foot-hills)

Urtica gracilis

Cardamine vallicola

Rulac Negundo

R. Texanum

Vitis vulpina

Pesedera vitacea

Solidago Pitcheri

S. Canadensis

d. Campanales. The Prairie Flora is that which is
proper to the greater part of the plains region. In aspect it
is a vast meadow, above which now and then a yucca rises with
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its bayonet-like leaves and its large cluster of flowers. But
this aspect changes according to the season of the year, nor
is it uniform at any season. As various plants come into
bloom, so is it tinged red or purple, white or yellow; here it
is an upland meadow of broom-grasses with purplish leaves;
there it is dark green with meadow-grasses; yonder it is white
and hoar with sages. In early summer it is red, or purple,
or blue with loco-weeds, beard-tongues, and thistles, yellow
with golden asters, orange with cone-flowers and gaillardias,
or white with Mexican poppies. In midsummer the psoraleas
are numerous ; here and there are large clumps of lupines; the
tall porcupine grasses abound, and sunflowers rear their heads
of gold. In late summer it is yellow with gumweeds of all
kinds, with golden-rods and rabbit-brushes, or purple with
blazing-stars and turkey-foot grasses. In autumn the gray
sages put forth their inconspicuous flowers, the late composites
ripen their achenes and whiten the landscape with their pappus.
But the chief plants of this formation are those not seen—
the little buffalo and mesquite grasses only a few inches high,
but forming the turf of these vast plains. There are no shrubs
proper in this flora. At most there are a few undershrubs
and suffrutescent plants, such as roses, yuccas, and the like.
It should be added that the vegetation of the moister por-
tions of the plains differs, especially in aspect and also some-
what in species, from that of the drier portions; but while it
is possible to distinguish these two elements of the flora in
the extreme cases of moistness and dryness, yet in the greater
part of the area the two vegetations mingle inextricably. I
shall, however, arrange the plants typical of the Great Plains
into two classes, Humidae and Aridae, although the two
classes occur quite commonly together:
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Humidae.
Andropogon furcatus
Panicum virgatum
Agrostis alba
A. asperifolia
Bouteloua olgostachya
Bulbilis dactyloides
Koeleria cristata
Poa pratensis
P. triflora
P. interior
P. pseudopratensis
Festuca elatior
Bromus marginatus latior
B. Pumpellianus
Agropyron pseudorepens
A. occidentale
Hordeum jubatum
Elymus Macounii
Carex marcida
C. scoparia
C. athrostachya
C. pratensis
C. festucacea
Juncus interior
J. Arizonicus
J. confusus
J. Dudleyi
Sisyrinchium angustifolium
Argemone intermedia
A. hispida

[162

Sophia intermedia
Potentilla Hippiana
Drymocallis arguta
Rosa pratincola
Lupinus decumbens

L. decumbens argentatus
Astragalus goniatus
Homalobus Salidae
Aragallus Lambertii

A. patens

Psoralea tenuiflora

P. argophylla
Petalostemon oligophyllus
P. purpureus

P. pubescens

Poinsettia dentata
Malvastrum dissectum
Oenothera strigosa
Anogra rhizomata

A. coronopifolia

Gaura parviflora

G. coccinea

G. glabra

Asclepias speciosa
Lithospermum canescens
Onosmodium occidentale
Verbena bracteosa

V. ambrosifolia

Salvia lanceolata
Physalis lanceolata
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Chamaesyce Fendleri

C. serpyllifolia
Tithymalus Arkansanus
Acerates viridiflora

A. angustifolia

Asclepias pumila
Evolvulus Nuttallianus
Lappula occidentalis

L. cupulata

Cryptanthe crassisepala
Lithospermum breviflorum
Monarda pectinata
Hedeoma hispida
Physalis rotundata
Quincula lobata
Pentstemon secundiflorus
P. gracilis

P. humilis

Orthocarpus luteus
Plantago Purshii
Ambrosia psilostachya
Gaertneria tomentosa
Kuhnia Hitchcockii

K. glutinosa

Laciniaria punctata

e. Alkalinae.

Gutierrezia longifolia
G. scoparia
Chrysopsis villosa

C. hispida
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Chrysothamnus pulcherrimus

Sideranthus annuus
S. spinulosus
Solidago glaberrima
S. nana
Townsendia exscapa
Aster exiguus

A. crassulus

A. polycephalus
Erigeron ramosus
Wyomingia cana
Helianthus petiolaris
H. pumilus
Thelesperma gracile
Boebera papposa
Artemisia dracunculoides
A. Brittonnii
Senecio Riddellii

S. multicapitatus

S. spartioides
Cirsium undulatum

The best examples of the Flora of the

Alkali Flats occur in the vicinity of Owen’s lake and Boulder

lake, where large tracts are white as snow with alkali.

The

plants are mainly succulent chenopods, but a few other plants
also occur. The following species are characteristic:

Distichlis stricta
Puccinellia airoides

Polygonum buxiforme
Chenopodium rubrum
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Monolepis Nuttalliana Iva axillaris

Atriplex carnosa Chrysothamnus graveolens
A, argentea C. pulcherrimus

Dondia depressa - Solidago gilvocanescens

Sophora sericea

B, MENSALES*

The Flora of the Mesas is a transitional flora; the mesas
have most of the plants of the plains and in addition many of
the plants of the foot-hills. There are, however, a considerable
number of species, which are peculiar to the mesas. These
mesas are flat tablelands rising abruptly a hundred feet or so
above the plains in successive terraces. The altitude of the
plains in Boulder County is from 5,000 to 5,500 feet. The
lowest mesa, at an altitude of about 5,600 feet, has the
flora of the plains, but at the next mesa, at an altitude of 5,700
feet, the flora begins to change, and from then on to the foot
of the crags, 6,000 feet, the plains plants gradually tend to
disappear and the foot-hill flora to come in. The highest
mesas are so filled with waste from landslips from the crags,
that they may be said to be an integral part of the foot-hills.
And so, too, the streams have made deep cafions through the
mesas, the flora of which is not so very unlike that of the
cafions of the foot-hills. West of Marshall there is a high bog
on the mesa, but as its plants differ in no wise from the bog
plants of the plains, it will be dismissed with this notice.

Six plant-societies are to be found upon the mesas: a. The
meadow (Pratenses), which differs little from the plains
meadow, although certain mountain species, such as the Mari-

*For a detailed account of the vegetation of the mesas, see the pa-
pers by Dodds, Ramaley, and Robbins, Univ. of Colo. Studies, 6, 11-49.
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posa lily, the painted cups, and the wool-joints are present. b.
The cactus mesa (Spinosae). c. The Yucca mesa (Ensi-
formes). d. The wooded mesa (Sylvestres). e. The
brush mesa (Arbustales). f. The mesa cafion (Vallicolae).

a. Pratenses. The flora of the mesa meadow is com-
posed of an admixture of plants both from the plains and the
foot-hills. Typical plants are:

Sorghastrum nutans Calochortus Gunnisonii
Stipa comata Comandra pallida

S. viridula Eriogonum alatum
Bouteloua hirsuta E. flavum

B. oligostachya E. umbellatum
Atheropogon curtipendulus Polygonum Douglasii
Koeleria cristata Silene antirrhina

Poa triflora Lychnis Drummondii
P. interior Delphinium Penardii
P. pseudopratensis D. camporum

P. juncifolia D. Nelsonii

P. confusa Anemone cylindrica
Festuca octoflora Pulsatilla hirsutissima
Agropyron tenerum Argemone intermedia
A. pseudorepens Potentilla effusa
Elymus brachystachys Drymocallis fissa

E. villiflorus Lupinus Plattensis
Carex marcida L. decumbens

C. pratensis : Geoprumnon succulentum
C. straminea Astragalus nitidus

C. straminiformis A. goniatus

C. Pennsylvanica vespertina Tium Drummondii
C. umbellata brevirostris ~ Aragallus Lambertii
Tradescantia Universitatis A. sericeus

Yucca glauca Psoralea tenuiflora
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P. argophylla
Geranium Fremontii
Linum Lewisii
Tithymalus philorus
Nuttallia multiflora

N. stricta

Epilobium paniculatum
Gayophytum intermedium
Meriolix serrulata
Gaura parviflora

Gilia candida

G. pinnatifida

G. sinuata

Collomia linearis
Phacelia heterophylla
Oreocarya virgata
Mertensia linearis

M. lanceolata
Pentstemon unilateralis
P. secundiflorus

19

P. gracilis

P. humilis

Castilleja linariaefolia
Campanula petiolata
Gutierrezia longifolia

G. scoparia

Chrysopsis resinolens
Solidago pallida
Townsendia grandiflora
Rudbeckia flava
Ratibida columnaris
Helianthus subrhomboideus
Gaillardia aristata
Artemisia dracunculoides
A. Forwoodii

A. frigida

A. Brittonii

Senecio Plattensis

S. Nelsonii

S. Fendleri

b. Spinosae. The vegetation of the cactus mesa con-
sists of a few species of cacti, of the prickly Ceanothus Fend-
leri, and a few other xerophytic plants and undershrubs. The
principal cacti are:

Echinocereus viridifiorus ~ O. polyacantha
O. fragilis
O. Greenei

Opuntia mesacantha
O. rhodantha

c. Ensiformes. The best example of the Yucca mesa
occurs near the entrance of Bear Cafion. There the ground is

practically denuded, and only sparse clumps of Yuccas and
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bunch-grasses occupy the ground. The two species of im-
portance are Yucca glauca and Eriocoma cuspidata.

d. Sylvestres. A good example of the wooded mesa
lies immediately back of the Chautauqua grounds. There the
bull pine has descended from the foot-hills and taken posses-
sion of the mesa. Besides the bull pine, Pinus scopulorum,
the low juniper, Juniperus Sibirica, is of rare occurrence.
Of herbs the most noteworthy is Arnica pedunculata, which
is frequent under the pines. I found also only there Centun-
culus minimus, perhaps the only known station of this plant in
Colorado, since it is not included in Rydberg’s Flora of Colo-
rado. It is growing with Linaria Canadensis, which is like-
wise an eastern plant. ‘

e. Arbustales. The brush mesa assumes various forms.
Ordinarily some cne species is in control. Occasionally it con-
sists of various haws, as at the entrance of Gregory Cafion,
or of a thicket of juneberries, wax-currants, and skunk-bushes.
South of Bluebell Cafion is a mesa covered with the peculiar
mountain mahogany. Wild cherries and plums are frequent,
and the hackberry occasional in these shrubby thickets. The
principal species are:

Celtis reticulata C. erythropoda

Ribes pumilum Prunus Americana

R. longifolium P. melanocarpa
Oreobatus deliciosus Toxicodendron Rydbergii
Batidaea laetissima Schmaltzia trilobata

Cercocarpus parvifolium  Ceanothus Fendleri

Rosa Sayi C. mollissimus
Amelanchier oreophila C. subsericeus
Crataegus occidentalis Symphoricarpos occidentalis

C. Coloradensis
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Of herbs the vetches and vetchlings are the most im-
portant:

Vicia sparsifolia V. producta
V. dissitifolia Lathyrus leucanthus
V. oregana

f. Vallicolae. The mesa cafion has a bewildering di-
versity of floral elements, now consisting of thickets of haws
with extremely vicious thorns, wild briers, the long-beaked
hazel, and dwarf maples, now with a fontinal vegetation
strikingly like our own Carolinian. One little gulch at the
base of Flagstaff Hill has a vegetation composed quite wholly
of eastern plants. Here occur Phragmites Phragmites, Sani-
cula Marilandica, Steironema ciliatum, Veronica Americana,
Eupatorium maculatum, and a form of Apios Apios, the last
of which was not known to occur west of eastern Kansas.
previous to this collection. Since the streams have cut deeply
into the surface, the cafion of the mesa resembles greatly the
cafion of the foot-hills. There are riparian, rupestrine, clivose,
and fontinal elements compressed within the space of a few
feet. Mountain forms follow these streams often for some
distance into the plain. And yet the facies of the flora is dis-
tinctly eastern. Here are haws, hazels, maples, grapes, wild
cherries, willows, cottonwoods, dogwoods, nine-barks. The
herbs, too, have an eastern look—sweet cicelies, false Solo-
mon’s seals, water-leafs, fragile ferns, avens, bog-orchids. It
is true that a closer examination reveals the fact that many of
these plants belong to species which are strictly western, yet the:
fact remains that there is little in the vegetation that impresses.
as strangé, one who is familiar only with the eastern flora,
while all about him in plain, mesa, foot-hill, and mountain are
utterly unfamiliar types of vegetation. So in this narrow
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Aralia nudicaulis Mertensia lanceolata

Svida stolonifera Dracocephalum parviflorum
Sanicula Marilandica Mimulus Hallii
Osmorrhiza longistylis Veronica Americana

O. obtusa Galium Vaillantii
Ligusticum Porteri G. boreale

Heracleum lanatum G. flaviflorum

Steironema ciliatum Viburnum Lentago
Collomia linearis Ambrosia trifida
Hydrophyllum Fendleri Eupatorium maculatum

Macrocalyx Nyctelea

C. SUBMONTANAE

The Foot-hill Flora covers not only the true foot-hills of
the sandstone crags, but also the lower part of the mountain
plateau. The flora is rich but monotonous. In most places the
vegetation is thin; it is mainly a forest, but the trees are
strewn but sparsely over the steep slopes. The amount of
naked rock is very great. The altitude ranges from 5,800 to
8,600 feet. Some of the main streams, such as Boulder creek,
have cut down to about 5,500 feet. Directly west of Boulder,
and lying between Boulder and Gregory Caifions, is Flagstaff
Hill with an altitude of about 6,500 feet. Southwest of Boulder
is Green Mountain, lying between Gregory and Bear Cafions
and having an altitude of 8,100 feet. South of Green Moun-
tain is Bear Mountain, which attains a height of 8,600 feet,
and is the loftiest peak in the first range of foot-hills in the
vicinity of Boulder.

The Foot-hill Flora merges rather abruptly into that of the
mesas at the foot of the crags, and melts insensibly into the
Subalpine Flora as it approaches the Main Range. It reaches
its maximum development between an altitude of 6,500 and
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7,000 feet. Below 6,500 feet there occur still many species be-
longing to the Great Plains; above 7,000 feet there is a rapid
thinning out of species, and subalpine species becoime occas-
ional, although it is not rare for such species in cold situations
to go down to the 6,000 foot level. Yet at the summit of
Green Mountain (8,100 feet) I found the flora still consisting in
the main of the genuine foot-hill species. The Foot-hill Flora
may be gathered into four main societies: a. The wooded
slope (Sylvestres). b. The foot-hill meadow (Pratenses).
c. The foot-hill cafion (Vallicolae). d. The crevice and
cranny vegetation of the rocks (Rimosae).

a. Sylvestres.* The wooded slope society consists quite
purely of bull pine and Douglas spruce, with now and then
a few trees of other species of pine, and spruce, and fir. The
trees stand usually at wide intervals, oftenest in rows, where
some fault in the rock enables them to get a secure foothold.
Occasionally on the north slopes, which are moister than any
other, the trees stand in such close formation that it is almost
impossible to make one’s way through them. Ordinarily it is
the Douglas spruce that behaves in this way, since the bull
pine prefers a more open formation. Often two rather dis-

*Young (Bot. Gaz. 44. 321-352) finds the following forest associa-
tions about Boulder: 1. Populus occidentalis—Salix fluviatilis, riparian
upon the plains, but extending somewhat up the cafions. 2. Populus
angustifolia—Salix Nuttallii, riparian in the foothills. 3. Pinus scop u
lorum, sylvan on the dry slopes of the foothills, 4. Pinus Murrayana,
sylvan on the dry mountain sides. 5. Apinus flexilis, dry mountain
slopes up to timber line. 6. Pseudotsuga—Picea Engelmanni, lower
cafions (submontane and montane). 7. Picea Engelmanni—Abies
lasiocarpa, upper cafions (high montane and subalpine to timber line).
8. Aspen society, throughout (north slopes at low altitudes, all slopes
higher altitudes).
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tinct forms of forest are discernible, the one of bull pine, the
other of Douglas spruce; at other times the two are mixed.
The Douglas spruce is at its best in moist ravines, and ascends
to timber-line on the mountains, while the bull pine seldom gets

above 9,000 feet. The following are characteristic species:

Botrychium Virginianum
Pteridium aquilinum
pubescens
Pinus scopulorum
P. Murrayana (rare)
Apinus flexilis (rare)
Picea Parryana
Pseudotsuga mucronata
Oryzopsis micrantha
Muhlenbergia gracilis
Melica bella
Carex Deweyana
Toxicoscordion falcatum
Vagnera racemosa
V. amplexicaulis
Piperia Unalaschensis
Peramium ophioides
Populus tremuloides
Betula papyrifera
Andrewsii
Chenopodium Fremontii
Blitum capitatum
Actaea arguta
A. arguta eburnea
Aquilegia coerulea (rare)
Anemone globosa

Atragene occidentalis
Ranunculus abortivus

R. micrantha
Cyrtorrhyncha ranunculina
Odostemon repens
Erysimum Cockerellianum
Bosseckia parviflora
Oreobatus deliciosus
Batidaea laetissima
Potentilla Hippiana
Amelanchier oreophila
Sorbus scopulina (rare)
Thermopsis divaricarpa
T. pinetorum

Tium alpinum
Homalobus tenella

H. decumbens

Lathyrus leucanthus
Xanthoxalis stricta
Ceanothus velutinus
Viola vallicola

V. Canadensis Rydbergii
Lepargyraea Canadensis
Chamaenerion angustifolium
Harbouria trachypleura
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Aletes obovata

A. acaulis

Ligusticum Porteri
Cogswellia Grayi
Pterospora Andromedea
Chimaphila umbellata
Pyrola secunda

P. uliginosa
Arctostaphylos Uva-ursi
Frasera stenosepala
Apocynum scopulorum
Phlox depressa
Lappula floribunda

L. angustata
Scutellaria Brittoni

Dracocephalum parviflorum

Prunella vulgaris
Monarda menthaefolia
M. mollis

Scrophularia occidentalis
Pentstemon oreophilus
P. alpinus

P. humilis

Castilleja linariaefolia
C. cognata

C. integra

C. confusa

Galium boreale

G. triflorum
Sambucus microbotrys
Linnaea Americana

Campanula petiolata
Specularia perfoliata
Laciniaria ligulistylis
Oreochrysum Parryi
Solidago oreophila
S. viscidula

S. radulina

S. trinervata
Eucephalus glaucus
Aster polycephalus
A. laevis

A. Porteri
Machaeranthera Bigelovii
M. aspera

Erigeron salicinus

E. macranthus
Antennaria oxyphylla
Anaphalis subalpina
Gnaphalium Wrightii
Rudbeckia flava
Achillaea lanulosa
Arnica cordifolia
Senecio salicinus

S. Nelsonii

S. Fendleri

Cirsium Americanum
C. erosum

Crepis petiolata

C. angustata
Hieracium albiflorum
H. Fendleri

Symphoricarpos occidentalis Agoseris rostrata

[174
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b. Pratenses. The foot-hill meadow is not very unlike
the mesa meadow ; the species are in part the same, but there
is no sharp line between the flora of the foot-hill forest and the
foot-hill meadow, on account of the openness-of the former.
Only where the forest is dense enough to have a truly sylvan
floor, are the light-loving plants absent. The foot-hill meadow
society includes various grasses and certain herbs, such as
painted-cups, fleabanes, Mariposa lilies, anemones, gaillardias,
and the like. The following are the characteristic grasses and
sedges:

Stipa comata B. Pumpellianus
S. viridula Agropyron Vaseyi
S. Nelsonii A. Richardsoni
S. Scribneri A. violaceum

Calamagrostis purpurascens A. pseudorepens

Koeleria cristata Elymus ambiguus
Poa platyphylla E. strigosus

P. crocata E. villiflorus

P. longiligula Carex marcida

P. longipedunculata C. Douglasii
Festuca brachyphylla C. festiva

F. confinis C. petasata
Bromus lanatipes C. pratensis

B. Richardsonii C. siccata

c. Vallicolae. The foot-hill cafion society consists of
dense thickets of hazel, dwarf birch, willows, dogwoods, al-
ders, and the like. About springs and along small rills is
found a brief fontinal vegetation, the most delicate of all the
plant-groups—mosses, liverworts, ferns, tway-blades, adder’s-
mouths, twisted-stalks, mountain lilies, shooting stars, cresses,
sedges, and bog-orchids. The foot-hill cafion flora differs from
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the mesa cafion principally in the absence of the chaparral ele-
ment, the haws and wild plums being absent. Most of the re-
maining shrubs and arborescent plants are identical—the
dwarf maple, the birch, the dogwood, the beaked hazel, the
wild cherries, and the cottonwoods. The following are the

chief species:
Equisetum laevigatum
Cinna latifolia
Avena striata
Eatonia Pennsylvanica
Poa triflora
Panicularia nervata
P. Holmii
Carex tenella
C. Hoodii
C. festiva
C. aurea
Juncus Balticus montanus
Juncoides parviflorum
Allium Geyeri
A. reticulatum
Lilium Philadelphicum
montanum
Vagnera stellata
Streptopus amplexifolius
Disporum majus
Limnorchis viridiflora
L. laxiflora
Ibidium Romanzoffianum
strictum
~ Ophrys borealis
Acroanthes monophylla

Populus Sargentii

P. angustifolia

Salix caudata

S. perrostrata

S. Bebbiana

Betula fontinalis
Alnus tenuifolia
Corylus rostrata
Crunocallis Chamissoi
Clematis ligusticifolia
Ranunculus reptans
R. abortivus
Thalictrum Fendleri
Thlaspi Nuttallii

T. Coloradense
Draba streptocarpa
Ribes Purpusi
Opulaster intermedius
O. Ramaleyi

O. glabratus

O. monogynus
Rubus triflorus
Fragaria bracteata
Geum strictum

G. Oregonense

Rosa Macounii
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R. Fendleri Mertensia punctata
R. aciculata M. viridula

R. Maximiliani M. lanceolata
Prunus Pennsylvanica Collinsia tenella

P. melanocarpa _ Mimulus floribundus
Geranium Richardsonii Veronica Americana
Acer glabrum Distegia involucrata
Epilobium adenocaulon Adoxa Moschatellina
Circaea alpina Solidago Pitcheri
Aralia nudicaulis S. polyphylla

Svida stolonifera Gymnolomia multiflora
Heracleum lanatum Rudbeckia laciniata
Angelica ampla Bahia dissecta
Dodecatheon radicatum Senecio hydrophyllus
D. sinuatum S. perplexus

Amarella scopulorum

d. Rimosae. The crevice and cranny vegetation of the
rocks consists of lichens, rupestrine ferns, alum roots, orpines,
selaginellas, and many shrubs, such as the Jamesia, the wax-
currant, juneberries, flowering raspberries, salmonberries,
roses, and gooseberries. The Rocky Mountain red cedar
stands often in grotesquely gnarled and twisted forms at
the verges of the crags. It mav be remarked that this flora
is of prime importance, since so large a portion of the region
«consists of naked rock. In fact the foot-hill flora in general
is more or less rupestrine in character. There is gathered here
only the strictly rock-loving vegetation. These are typical

species :
Polypodium hesperium W. oregana
Dryopteris Filix-mas Filix fragilis

Woodsia scopulina Cryptogramma acrostichoides
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Cheilanthes Féei

C. Fendleri

Asplenium Trichomanes
A. Andrewsii

Belvisia septentrionalis
Selaginella Underwoodii
Sabina scopulorum
Parietaria Pennsylvanica
Talinum parviflorum
Physaria didymocarpa
P. floribunda

Sedum stenopetalum
Heuchera bracteata
Micranthes rhomboidea
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Edwinia Americana
Ribes Purpusi

R. pumilum
Oreobatus deliciosus
Rosa melina
Amelanchier oreophila
Xylophacos Parryi
Androsace puberulenta
A. pinetorum
Coleosanthus minor

C. albicaulis
Chrysopsis caudata
Senecio Nelsonii-

S. longipetiolatus

D. MONTANAE

The Montane Flora begins at about the 8,000 foot level,
though, as we have seen, on the isolated peaks of the first
range of foot-hills the Foot-hill Flora still largely persists even
The Montane Flora
extends upward to the approximate altitude of 10,000 feet.
It is for the most part a forest of lodgepole pine. The zone

to the summits, or some 600 feet higher.

includes the slopes of the main range below 10,000 feet, and
also the higher portions of the adjacent mountain plateau.
Some of its characteristic species, indeed, tend to spread
throughout the mountain plateau, and in cold valleys may
even go as low as 6,000 feet. The montane as also the
occur-
ring nearly every afternoon. At least this was true of the sum-
mer of 1906. The ground is often boggy and springy, and
cold with snow water.

subalpine slopes have abundant rainfall, showers

On north and east slopes the snow
remains in the higher and deeper valleys till midsummer;
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hence the flowering season is short. In a period of about six
weeks, from the middle of July to the first of September, the
main part of the vegetation in these cool valleys is brought to
perfection. Species, which on the mesas had bloomed before
my arrival on the eighteenth of June, I found just in blossom
at Eldora on the mountainsides August thirty-first.

I saw too little of the Montane Flora, since I spent only
six days in collections, where it occurs, to be able to separate
it definitely into plant-societies. But the chief types as I saw it
at Ward, Eldora, and Glacier lake, will be briefly described.
In the Montane Subzone there are, perhaps, six tolerably
distinct types of vegetation-association: a. The montane
forest (Sylvales). b. The montane bog (Paludosae). c.
The montane lake (Lacustres). d. The arid brush slope
(Arbustales). e. The montane meadow (Pratenses). f.
The montane stream (Amnicolae).

a. Sylvales. The montane sylva consists of a close for-
est of lodgepole pine interspersed with some bull pine and
Rocky Mountain white pine, as well as with the various
spruces and firs. The spruces and firs occur principally in the
valleys, while on the barren ridges, the pines assume a scrub-
like form. On these ridges occur many peculiar species of
dwarf herbs—golden rods, asters, fleabanes, cat’s-feet, actin-
ellas, groundsels. A few of the more characteristic species of
the montane sylva are the following:

Pinus scopulorum Pseudotsuga mucronata

P. Murrayana Abies lasiocarpa

Apinus flexilis Calamagrostis purpurascens
Picea Engelmanni Trisetum subspicatum

P. Parryana Avena striata
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Poa longipedunculata
Agropyron Arizonicum
A. andinum

A. violaceum

Carex Geyeri

Cytherea bulbosa
Populus tremuloides
Aquilegia coerulea
Delphinium occidentalis
Erysimum Cockerellianum
Draba streptocarpa

D. aurea

Ribes lentum

Potentilla concinna
Fragaria glauca
Thermopsis divaricarpa
Tium alpinum
Atelophragma elegans
Aragallus deflexus
Conioselinum scopulorum
Eutoca sericea
Pentstemon oreophilus
P. alpinus

Castilleja integra

C. confusa

C. lauta

C. lancifolia

C. sulphurea
Pedicularis racemosa
P. Grayi
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Symphoricarpos oreophilus
Chrysopsis Bakeri
Oreochrysum Parryi
Solidago decumbens

S. oreophila
Eucephalus Engelmannii
Aster Underwoodii

A. Porteri

A. Andrewsii

Erigeron multifidus

. trifidus

. glandulosus

. superbus

. macranthus

. speciosus

. subtrinervis

HFEHEHEEEE

. eximius
Antennaria concinna
A. parvifolia

A. aprica

Anaphalis subalpina
Tetraneuris lanigera
Artemisia silvicola
Senecio pudicus

S. lanatifolius

S. ambrosioides
Cirsium Coloradense
Hieracium albiflorum
Agoseris Leontodon
A. humilis

b. Paludosae. The montane bog is characterized by
the presence of the quaking aspen and other Hudsonian plants.
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The aspen, however, is not confined to the bogs, but forms
groves in slight depressions throughout the mountains, and oc-
curs on Green Mountain not much, if any, above 6,000 feet.
The aspen occurs in the drier portions of the bogs along with
other uliginose plants. The bog vegetation is very rich in
species. A fine specimen of the montane bog is found just
west of Eldora at an elevation of 8,600 feet. The following

are characteristic species:

Muhlenbergia simplex
M. filiformis

Phleum alpinum

Cinna latifolia
Trisetum montanum

T. subspicatum
Merathrepta intermedia
Poa reflexa

P. Vaseyana

Carex canescens G

C. occidentalis

C. ebenea

C. Goodenovii

C. utriculata

Juncus Saximontanus
Juncoides parviflorum
Limnorchis stricta

L. borealis

Ibidium strictum
Populus tremuloides
Salix Scouleriana

S. brachycarpa

S. glaucops

S. chlorophylla

Betula glandulosa
Rumex densiflorus
Polygonum confertiflorum
Alsine longifolia
Aconitum Columbianum
A. insigne

A. ochroleucum
Ranunculus cardiophyllus
R. inamoenus

R. micropetalus

R. pedatifidus
Pectianthia pentandra
Micranthes arguta
Parnassia fimbriata
Dasiphora fruticosa
Sidalcea candida

Viola palustris

V. pallens

Epilobium adenocaulon
E. rubescens

E. anagallidifolium
Oxypolis Fendleri
Dodecatheon philoscia
Anthopogon barbellatus
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Amarella plebeja E. jucundus
Pleurogyne fontana Gnaphalium palustre
Allocarya scopulorum Artemisia biennis
Mimulus puberulus Senecio triangularis
Veronica Wormskjoldii S. admirabilis

Elephantella Groenlandica S. cymbalarioides
Erigeron minor Crepis denticulata
E. lonchophyllus

c. Lacustres.* The montane lacustrine and :marginal
vegetation I saw only at Glacier lake. Besides some aquatic
grasses, notably Deschampsia caespitosa, there occur the float-
ing bur-reed, Sparganium angustifolium, the white water-
crowfoot, Batrachium flaccidum, and the aquatic mudwort,
Limosella aquatica. The yellow pond-lily, Nymphaea poly-
sepala, grows also in some of these high lakes.

d. Arbustales. The arid brush slope vegetation consists
quite wholly of the true sage-brush, Ariemisia tridentata. This
community is rare in the region, and I have seen it only be-
tween Glacier lake and Eldora near Bluebird mine.

e. Pratenses. The montane meadow is truly a paradise
of flowers. It is not uncommon to see acre upon acre of
meadow glorious with purple and blue and red and yellow and
white and scarlet. Never have I seen flowers anywhere else
in such profusion nor with such gorgeous hues—monkshoods,
larkspurs, louseworts, milk-vetches, locoweeds, squawweeds,
death-camasses, grasses, rushes, sedges, and blue-eyed grasses.
The following species are typical:

*For a detailed account of the vegetation of these high lakes, con-
sult the paper by Ramaley and Robbins on Redrock lake near Ward
(Univ. of Colo. Studies, 6, 133-168).
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Mubhlenbergia Richardsonis Anemone globosa

M. simplex
Phleum alpinum
Agrostis asperifolia

Deschampsia caespitosa

Poa pratensis
P: reflexa;

P. leptocoma
P. interior
P. Vaseyana
Festuca rubra
Carex occidentalis
Hoodii

.. festiva

. ebenea

. petasata

ONOON

. lanuginosa
Anticlea Coloradensis
Juncus longistylis

J. parous

J. Saximontanus
Sisyrinchium alpestre
S. angustifolium

Delphinium occidentale

Aconitum porrectum

A. Columbianum

A. insigne

A. ochroleucum

There is,
Rupestres,

able to give an adequate account of it.

of course, a montane rupestrine

Clementsia rhodantha
Potentilla pulcherrima
P. Hippiana

P. propinqua
Dasiphora fruticosa
Geum Oregonense
Erythrocoma ciliata
Tium alpinum
Homalobus tenellus
Aragallus Lambertii
A. patens

A. Richardsonii
Geranium Richardsonii
Sidalcea candida
Dodecatheon radicatum
Castilleja sulphurea
Elephantella Groenlandica
Pedicularis Grayi
Valeriana ceratophylla
Erigeron Smithii
Arnica subplumosa
Senecio scopulinus

S. chloranthus

S. pseudaureus
Agoseris parviflora

A. laciniata

A. humilis

35

society,
but I am too little acquainted with it to be

I, however, noted the
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austromontane saxifrage, Leptasea austromontana, and the
glandular phacelia, Phacelia glandulosa. There is also a brief
campestrian vegetation about Eldora, reproducing, in other
species, the facies of the Great Plains, Campestres;
I may instance as species: Grindelia subalpina, G. Eldorae,
Chrysothamnus Parryi, and C. elegans.

f. Amnicolae. The montane stream vegetation is seen
at its best about small rills. Along the larger streams it as-
sumes a typical riparian aspect, much like that of the cafion
society of the foot-hills along the large streams. Since the
water in these streams is very cold inasmuch as they are fed
from the wasting snows of the alpine valleys, the montane
vegetation can scarcely be distinguished from the true sub-
alpine vegetation of the streams. The list of species will,
therefore, be deferred until the subalpine stream vegetation

is reached.

E. SUBALPESTRES

The Subalpine zone extends from about the 10000 foot
level to timberline, and hence coincides with the upper slopes
of the Main Range. It is in the main a forest of Engelmann
spruce, with occasional high meadows and bogs. Lakes, too,
are numerous.

I have personal knowledge of only two formations: a.
The subalpine forest (Sylvales). b. The subalpine stream
(Amnicolae).

a. Ses.lval. The subalpine forest consists mainly of
Engelmann spruce, Picea Engelmanni, and balsam fir,Abies
lasiocarpa. 1 have but a very slight knowledge of the herbs
characterizing this formation, but I noticed along the Arapahoe
Trail the following species, which I had not seen in the mon-
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tane forest: Eriogonum subalpinum, Arnica Parryi, and Sene-
cio atratus. A large number of the montane sylvan species
were observed.

b. Amnicolae. The subalpine stream vegetation is very
luxuriant. It has on the one hand a very close affinity with
the montane stream vegetation, and on the other with that of
the wet alpine tundra. Not only does the snow linger late in
these high valleys, the water of the streams is also very cold.
In the list that follows the montane species are included as

well :

Poa platyphylla

P. alpina

Carex Goodenovii
Populus balsamifera
P. angustifolia
Salix caudata

S. Scouleriana
Betula fontinalis
Alnus tenuifolia
Bistorta bistortioides
Alsine Baicalensis
Caltha leptosepala
Trollius albiflorus
Anemone Canadensis
Ranunculus reptans
R. inamoenus

R. micropetalus

Cardamine cordifolia
C. incana

Clementsia rhodantha
Pectianthia pentandra
Micranthes arguta
Parnassia fimbriata
Sidalcea candida
Oxypolis Fendleri
Primula Parryi
Swertia palustris
Polemonium robustum
Mertensia polyphylla
Mimulus Langsdorfii
M. puberulus
Helianthella quinquenervis
Senecio triangularis

I am almost wholly unacquainted with the remaining sub-

alpine formations, such as the lacustrine, palustrous, rupes-

trine, the subalpine summit and high ridge floras. I saw a
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little of these at Ward and on the high slopes above Bloomer-
ville, and on Arapahoe Peak just below timberline, but I am
unable to give any clear account of the vegetation.*

F. ALPESTRESt

Between 11,000 and 12,000 feet tree-growth ceases ab-
ruptly. The spruces and firs bend and hug the ground. The
willows branch and fork underground and rise to the height
of but a few inches. The precise altitude of the timberline
depends somewhat on the exposure, and differs, therefore,
from peak to peak, but 11,500 feet is, perhaps, on an average
the lower limit of the alpine zone. I am acquainted with this
zone only on Arapahoe Peak, wherc I spent one day, Septem-
ber first, and collected some 110 species, most of them above
timberline. The total number of species known to reach an
altitude of 12,000 feet, or above, in Colorado is 386.%

The alpine flora may be conveniently gathered into two
societies: a. The wet alpine tundra (Tundrales). b. The
drv rock-desert (Alpinae) of the summits,

a. Tundrales. The wet tundra occupies the region of
cold water-soaked soil. The water from the wasting snows
collects in depressions, streams are formed, and along these the

*I refer the reader to the excellent paper on Redrock lake near
Ward, by Ramaley and Robbins (Univ. of Colo. Studies, 6, 133-168).

tConsult for the Alpine Flora Cooper’s Alpine vegetation in the vi-
cinity of Long’s Peak, Colorado (Bot. Gaz., 45, 319-337). He recog-
nizes three plant formations: 1. The dry meadow. 2. The wet mead-
ow. 3. The Krummholtz. The latter, while striking enough, is rather
but the upper level of the spruce forest, striving to persist in Alpine con-

ditions.

1For a list of these see the article by Cockerell on the Alpine Flora
of Colorado (Am, Nat., 40, 86-873).
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vegetation clings. Often the streams flow concealed under the
dwarf spruces and firs, their existence there being known
only by their foaring underneath. Parry’s primrose, saxi-
frages, globeflowers, white cowslips, gentians, red elephants,
several sedges, grasses, and rushes are examplés of the wet
tundra vegetation. The Krummholtz of spruce and fir at the
timberline consists chiefly of Engelmann spruce, Picea Engel-
manni, and balsam fir, Abies lasiocarpa. The wet tundra con-
tinues down to the lower edge of the alpine zone, whence it de-
scends and coalesces with the subalpine stream vegetation.
The following are characteristic species:

Lycopodium annotinum
Picea Engelmanni
Abies lasiocarpa
Alopecurus occidentalis
Trisetum majus

Poa reflexa

P. leptocoma

P. alpicola

P. alpina

Carex festiva

C. ebenea

C. bella

Juncus Drummondii
Juncoides spicatum
Salix glaucops

S. chlorophylla
Bistorta bistortioides
B. vivipara

Alsine Baicalensis
Caltha leptosepala

Trollius albiflorus

Ranunculus pedatifidus

R. alpeophilus

Thlaspi Coloradense

Draba Fladnizensis

Clementsia rhodantha

Pectianthia pentandra

Saxifraga debilis

Micranthes arguta

Viola Canadensis Neo-
Mexicani

Angelica Grayi

Pseudocymopterus
tenuifolius

Kalmia microphylla

Primula Parryi

Androsace subumbellata

A. diffusa

Anthopogon elegans

A. barbellatus
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Amarella monantha Erigeron jucundus
A. plebeja Holmii E. salsuginosus
Swertia palustris E. superbus
Mertensia polyphylla Senecio carthamoides
Veronica Wormskjoldia S. blitoides
Castilleja Arapahoensis S. pseudaureus

Elephantella Groenlandica Hieracium gracile
Pedicularis Parryi

b. Alpinae. The dry rock-desert lies mingled with or
above the wet tundra and extends to the summit, wherever there
is soil not covered with snow. The vegetation suffers from ex-
treme exposure, and grows close to the ground, seldom, unless
sheltered by rocks, rising more than an inch or two in height.
In sheltered places under rocks, even at this extreme altitude,
I found several beautiful clusters of the blue columbine, the
state flower of Colorado, with stems twelve to eighteen inches
high, and with blossoms two inches across. The wooly-headed
thistle, too, was found of the same height. But in general
the vegetation is much dwarfed. Next to the wet tundra the
Krummholtz of spruce and fir still persists, under which I
detected some fine specimens of club-moss; but farther up
there is no shrubby vegetation except the underground wil-
lows. The vegetation grows in little rounded tussocks, and
consists of the alpine catch-fly, rock-primrose scarcely half
an inch high, sibbaldia, dryas, alpine clovers, dwarf sedges,
grasses, and rushes, and, last of all, the little yellow saxi-
frages and the snowflowers, which are often blossoming at the
snow-line. Now and then on the high exposed ridges the
beautiful rydbergia rises five or six inches above the mountain
turf, its stems and leaves and large yellow flowers swathed
in dense wool. For what must be the tribulations of this
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alpine vegetation at the line of perpetual snow, with the alter-
nate freezing by night and thawing by day, with the keen light,
and bleak winds, and the fierce fury of the storms? And yet
the alpine flora is exquisitely beautiful. It shares the fascina-
tion of its sublime mountain home, to which it lends the only
touch of delicate grace. I append a list of alpine summit
species, most of which I found on Arapahoe Peak or are known
to grow there:

Trisetum subspicatum Salix pseudolapponicum

Poa crocata S. petrophila
S. Saximontana

Monolepis Nuttalliana

P. rupicola
P. Pattersonii

P. longipedunculata
Festuca brachyphylla
F. minutiflora
Agropyron violaceum
Carex incurva

atrata
chalciolepis
rigida

chimaphila

. nigricans

. Pyrenaica

. rupestris

. obtusata

NN ON00AOnN

. capillaris
Juncus triglumis
J. castaneus
Allium Pikeanum

Erythronium parviflorum

Lloydia serotina

Oxyria digyna
Paronychia pulvinata
Claytonia megarrhiza
Oreobroma pygmaea
Arenaria Tweedyi
A. Fendleri
Alsinopsis propinqua
A. obtusiloba

Silene acaulis
Aquilegia coerulea
Ranunculus adoneus
Thlaspi Nuttallii

T. purpurascens
Erysimum nivale

E. Cockerellianum
Draba crassifolia

D. cana

D. streptocarpa

D. luteola
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D. aureiformis

D. aurea

D. decumbens

Sedum stenopetalum
Heuchera Hallii

H. parvifolia
Micranthes rhomboidea
Leptasea chrysantha
L. austromontana

L. flagellaris
Potentilla dissecta
Sibbaldia procumbens
Erythrocoma ciliata
Acomastylis turbinata
A. Arapahoensis
Dryas octopetala
Amelanchier polycarpa
Trifolium lividum

T. dasyphyllum

Epilobium anagallidifolium

Vaccinium scoparium

Primula angustifolia
P. Parryi

Dasystephana Romanzovii

D. Parryi

Polemonium scopulinum
P. delicatum

P. Brandegeei

Eutoca sericea
Mertensia alpina

M. perplexa

Pentstemon glaucus
stenosepalus

Chionophila Jamesii

‘Besseya alpina

Castilleja occidentalis
Pedicularis scopulorum
Campanula uniflora
Tonestus pygmaeus
Solidago decumbens
Erigeron pinnatisectus
E. multifidus

E. melanocephalus

E. simplex

E. leucotrichus
Antennaria media

A. umbrinella

A. imbricata

A. corymbosa

A. aprica

A. anaphaloides
Tetraneuris lanigera
Rydbergia grandiflora
Artemisia spithamea
Arnica platyphylla

A. Parryi

Senecio crassulus

S. atratus

S. crocatus

Cirsium scopulorum
C. griseum

Crepis alpicola

[190
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IV, SPECIAL CLASSES OF PLANTS

Independent of the five great zones of vegetation are two
special classes of plants: A. The saprophytic and parasi-
tic plants (SAPROPHYTICALES ET PARASITI-
CALES). B. The plants which largely owe their presence to
human agency (ANTHROPOPHYTICALES). These
consist of the various cultural plants, of weeds, and of es-
capes.

A. SAPROPHYTICALES ET PARASITICALES

Besides the saprophytic and parasitic fungi there are a
few phanerogams, which are destitute of chlorophyl and are
true saprophytes or parasites. The following are known to
occur in the region:

Corallorrhiza Corallorrhiza (saprophytic in rich soil)

C. multiflora (saprophytic in rich soil)

Razoumofskya Americana (parasitic on lodgepole pine)

R. cryptopoda (parasitic on bull pine)

Pterospora Andromedea (parasitic on the roots of bull
pine)

Cuscuta curta (parasitic on Jva xanthifolia and other
coarse herbs)

C. indecora (parasitic on Thermopsis pinetorum and other
legumes)

Thalesia fasciculata (parasitic on Artemisia frigide and
other Composites)

There are also a few root-parasites with green foliage,
notably Comandra pallida, Gerardia Besseyana, and the Cas-
tillejas.

B. ANTHROPOPHYTICALES

Only three kinds of anthropophytic plants need concern
us here: a. Forage plants (Faenales), which have become
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thoroughly naturalized. b. Weeds (Ruderales). c¢. Cul-
tural and ornamental plants that have escaped (Fugitivae).

a. Faenales. Most of the common forage grasses and
clovers have become thoroughly established about Boulder.
I have noted the following:

Phleum pratense Festuca elatior
Agrostis alba Lolium Italicum
Dactylis glomerata Trifolium pratense
Poa pratensis T. repens

P. compressa T. hybridum

P. trivialis Medica sativa

b. Ruderales. In the appended list of weeds only those
that have been introduced from elsewhere, or, if native, are
also common weeds in many parts of the United States, have
been included. However, many native species, such as the
various gum-weeds and spurges, must often be bad weeds in
cultivated grounds. But to do justice to the ruderal aspects
of the native flora would require much special study, such as
one is unable to make in the course of a few weeks, and es-
pecially one who is unfamiliar with agriculture as carried on
in Colorado. I noted the following weeds:

Syntherisma sanguinale B. secalinus
Panicum capillare B. hordeaceus
Echinochloa Crus-galli B. tectorum
Chaetochloa glauca Rumex Acetosella
C. viridis R. crispus

Cenchrus Carolinianus R. obtusifolius
Avena fatua Polygonum erectum
Eragrostis major P. aviculare

Poa annua Persicaria Persicaria

Bromus brizaeformis Tiniaria Convolvulus
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Chenopodium leptophyllum Mentha spicata

C. album

C. hybridum
C. Botrys
Salsola Tragus

Amaranthus retroflexus

A. blitoides

A. graecizens
Mollugo verticillata
Portulaca oleracea
P. retusa

Alsine media

Silene antirrhina

S. noctiflora
Vaccaria Vaccaria
Thlaspi arvense
Bursa Bursa-pastoris
Sisymbrium officinale
Brassica juncea

B. nigra

Camelina sativa

Tridophyllum Monspeliensis

Medicago Lupulina
Melilotus alba

M. officinale
Erodium cicutarium
Malva rotundifolia
Pastinaca sativa
Convolvulus arvensis
Nepeta Cataria
Glecoma hederacea
Leonurus Cardiaca

Physalis Virginiana
P. heterophylla
Datura Stramonium
D. Tatula
Verbascum Thapsus
V. Blattaria
Veronica serpyllifolia
V. Byzantina
Plantago major

P. lanceolata
Micrampelis lobata
Iva xanthifolia

I. axillaris
Ambrosia trifida

A. artemisifolia

A. psilostachya
Xanthium commune
Erigeron ramosus
Leptilon Canadense
Helianthus petiolaris
Bidens vulgata
Boebera papposa
Anthemis Cotula
Tragopogon pratensis
T. porrifolius
Cichorium Intybus

Taraxacum Taraxacum

Lactuca integrata
Sonchus arvense
S. asper

45
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c. Fugitivae. I noted the following escapes:

Chaetochloa Italica
Avena sativa
Triticum vulgare
Hordeum sativum
hexastichon
Asparagus officinale
Atriplex hortensis
Saponaria officinalis
Delphinium Ajacis
Papaver Argemone
Armoracia Armoracia

Brassica campestris
Koniga maritima

Raphanus sativus

Ribes vulgare

Althaea rosea

Carum Carvi

Pharbitis purpurea
Lycopsis arvensis

Lycium vulgare
Lycopersicon Lycopersicon
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FLORA OF BOULDER, COLORADO,
AND VICINITY

Subkingdom I, PTERIDOPHYTA. Fern-worts.

Order 1. OPHIOGLOSSALES.

Family 1. OPHIOGLOSSACEAE Presl. Adder’s-tongue
family.

1. BOTRYCHIUM Swartz. MOONWORT.

1. B. Virginianum (L.) Swartz. VIRGINIA GRAPE-FERN.
Forested slopes of Green Mt., above 7000 ft.; very scarce,
only two or three plants discovered (Daniels, 606).*
LaBrADOR to Britisu Corumsia; Froripa to TeExas and
WaAsHINGTON.

Order 2. FILICALES.

Family 2. POLYPODIACEAE R. Br. Polypody family.
2. POLYPODIUM L. Poryropvy.

2. P. hesperium Maxon. WESTERN POLYPODY.

On a single rock in a cafion on the north slope of Green
Mt., 7500 ft. (Daniels, 605).

Montana to BritisH CorLumBia and WasHINGTON; CoLo-
RADO to ARIZONA.

3. DRYOPTERIS Adans. SHIELD-FERN.

3. D. Filix-mas (L.) Schott [dAspidium Filiz-mas (L.)
Swartz]. MALE-FERN.

Summit of South Boulder Peak; Bear Cafion; high cafions

of Green Mt.; Boulder Cafion near Falls; apparently quite

* See preface for explanation of numbers.
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evenly, but not abundantly distributed throughout in moist
rocky cafions, 6000-8600 ft. (Daniels, 553).

Nova Scoria and MicHIGAN to Araska; NEw MExIco and
CoLORADO to CALIFORNIA.

4. WOODSIA R. Br.

4. W. scopulina D. C. Eaton. CLIFF WooODSIA.

The most abundant fern of the foot-hills and lower moun-
tainsides, occurring wherever rocks are exposed to the sur-
face, 5700-8100 ft. (Daniels, 156).

Micu1GAN to BriTisu CcLumBIA; COLORADO and ARIZONA
to CALIFORNIA,

5. W. Oregana D. C. Eaton. MouNTAIN WOODSIA.

With the preceding, but much scarcer, and ranging to the
timberline or above, 5600-11000 ft. (Daniels, 361). Long’s
Peak (Coulter in Wabash College Herb.).

MicuicaN to Britisa CorumBsiA; Cororapo and ARIZONA
to CALIFORNIA.

5. FILIX Adans. BLADDER-FERN.

6. F. fragilis (L.) Underw. [Cystopteris fragilis Bernh.].
FRAGILE-FERN.
Throughout on the moister rocks; apparently the only
fern of the plains region, §100-13000 ft. (Daniels, 23).
Almost cosmopolitan.

6. PTERIDIUM Scop. BRACKEN.

7. P. aquilinum pubescens Underw. HAIRY BRAKE.
Cafions of Green Mt., and gulches at the foot of the Flat-
irons; Bear Cafion; local, but abundant where found, 5800-
10000 ft. (Daniels, 277).
MonTtaNA and CoLORADO to AR1ZONA and CALIFORNIA.

7. CRYPTOGRAMMA R. Br. PARSLEY-FERN.

8. C. acrostichoides R. Br. ROCK PARSLEY-FERN.

High ridges of rock, descending on Green Mt. to about
6500 ft., thence to above 11000 ft. (Daniels, 271).

MicHIGAN to ALASKA; COLORADO to CALIFORNIA.
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8. CHEILANTHES Swartz. LiP-FERN.

9. C. Féei Moore [C. gracilis Mett.; C. lanuginosa Nutt.].
WOOLLY LIP-FERN.

Growing with Asplenium Andrewsiz A. Nelson on the south
face of a white sandstone (alkaline) cliff extending along
Boulder creek for a mile or more (Andrews, in Nelson, Proc.
of the Biol. Soc. of Wash., 17, 175).

ILriNois and MinNESOTA to BriTisH CoLuMBIiA; MISSOURI
to TExas and ARIZONA.

10. C. Fendleri Hook. FENDLER’S LIP-FERN.
Dry rocks, Boulder, 5900-8500 ft. (Rydberg).

Cororapo and Trxas to CALIFORNIA.
9. ASPLENIUM L. SPLEENWORT.

11. A. Trichomanes .. MAIDEN-HAIR SPLEENWORT.
Limestone rocks, South Boulder Cafion, 5400-7000 ft.
(Rydberg).
NorTH AMERICA: EUROPE: Asia: SoutrH AFRICA: Paciric
IsLANDS.

12. A, Andrewsii A. Nelson. ANDREWS’S SPLEENWORT.
Growing abundantly in crevices with Cheilanthes Féei
Moore (Andrews, in Nelson, loc. cit. pp. 174-175).
Known only from the type locality as above.

10. BELVISIA Mirb. (GRASS-FERN.

13. B. septentrionalis (L.) Mirb. [Asplenium septentrio-
nalis (L.) Hoffm.] NORTHERN GRASS-FERN.
Bald ridges of Green Mt.; south slope of Bear Mt.; South
Boulder Caiion, 6000-7000 ft. (Daniels, 358).
SourH DakoOTA to MoNTANA; NEW MEXICO to ARIZONA.
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Order 3. EQUISETALES.
Family 3. EQUISETACEAE Michx. Horsetail family.
11. EQUISETUM I.. HoORSETAIL.

14. E. arvense L. FIELD HORSETAIL.

Swales and shores of streams; sandy moist meadows, 5100-
10000 ft. (Daniels, 260).

NorTtH AMERICA: EUROPE: AsIa.
15. E. laevigatum A. Br. SMOOTH SCOURING RUSH.

Along streams and railway embankments in the plains
and on the mountains, 5100-12500 ft. (Daniels, 392).

New Jersey to Britisu CorumBia; NorRTH CAROLINA to
Mexico and CALIFORNIA.

Order 4. LYCOPODIALES.
Family 4. LYCOPODIACEAE Michx. Clubmoss family.
12. LYCOPODIUM L. CrusmMmoss.

16. L. annotinum L.. STIFF CLUBMOSS.
Under dwarf and procumbent shrubs, hidden almost com-
pletely from view, Arapahoe Peak, above timberline, 11000-

11500 ft. (Daniels, 879).
LABRADOR to ALaskA; WEST VircinNia to CoLoraDO and

WasHINGTON: EUROPE: ASIA.
Family 5. SELAGINELLACEAE Underw. Selaginella
family.
13. SELAGINELLA Beauv. LITTLE CLUBMOSS.

17. S. demsa Rybd.[S. Engelmanni Hieron.] DENSE SELA-
GINELLA.
Forests, Redrock lake, 10100 ft. (Ramaley & Robbins).
SoutH Daxora to MoNTANA ; NEBRASKA to COLORADO.

17%. S. Underwoodii Hieron. [S. rupestris Fendleri Un-
derw.]. UNDERWOOD’S SELAGINELLA.
Common on exposed rocks, 6000-8100 ft. (Daniels, 151).
Redrock lake 10100 ft. (Ramaley and Robbins).
Cororapo to NEw MEXIcO.
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Subkingdom II. SPERMATOPHYTA., Seed plants.
Class 1. GYMNOSPERMAE.

Order 5. PINALES.
Family 6. PINACEAE Lindl. Pine family.

14. PINUS L. PinEk.

18. P. scopulorum (Engelm.) Lemmon [P. ponderosa scopu-
lorum Engelm.]. BULL PINE. )
Common on the higher mesas, foothills, and mountains,
5700-10000 ft. (Daniels, 97).
Soutr Dakora and NEBRASKA to Montana; Texas to
ARIZONA.

19. P. contorta Murrayana (Oreg. Com.) Engelm. LopGE
POLE PINE,
Mountains about Ward, and between Sugarloaf Mt. and
Glacier Lake, 7000-10000 ft. (Daniels, 302).
MonTaNA to ALaskA; COLORADO to CALIFORNIA.

15. APINUS Necker. CEMBRA PINE.

20. A. flexilis (James) Rydb. [Pinus flexilis James].
Rocky MOUNTAIN WHITE PINE.
Rare on high ridges of Green Mt.; also at Ward, 7300-
11000 ft. (Daniels, 771).
ALBERTA to TExas and CALIFORNIA.

16. PICEA Link. SPRUCE.

21. P. Engelmanni (Parry) Engelm. ENGELMANN SPRUCE.
Bear Cafion; Boulder Cafion near Falls; common upon the
main range of the mountains, 7000 (Bear Cafion) -11000 ft.
(Daniels, 294).
ALBERTA to BriTisu Corumsia; NEw MEXICO to ARIZONA.

22. P. Parryana (Andrée) Sarg. [P. pungens Engelm.].
BLUE SPRUCE.
Common in cafions throughout, 6500-10000 ft. (Cockerell);
Fourth of July Mine; South Boulder Cafion (Ramaley).
WyominG and New Mexico to Uras. ’
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17. PSEUDOTSUGA Carr. RED FIR,

23. P. mucronata (Raf.) Sudw. [P. Douglasii Carr.].
DouGLAs SPRUCE.

Abundant on the foothills and mountains; some trees have
green foliage, others glaucous blue, 6000-10000 ft. (Daniels,
142).

ALBERTA to BriTisH Covrumsia; TExas to Mexico and
CALIFORNIA.

18. ABIES Miller. BALSAM FIR.

24. A. lasiocarpa (Hook.) Nutt. WESTERN BALSAM FIR.
North slope of Green Mt.; Bear Cafion; Boulder Cafion
near Falls and above them; common on the main mountain
range, 7000 (Bear Cafion) -11000 ft. (Daniels, 303).
ALBERTA to ALAskKA; NEw MEXICO to ARIZONA.

Family 7. JUNIPERACEAE Horan. Juniper family.

19. JUNIPERUS L. JUNIPER.

25. J. Sibirica Burgsd. MOUNTAIN JUNIPER.
Mesa at the foot of the Flat-irons, 5700-6000 ft. (Daniels,
182). Mountains between Sunshine and Ward (Rydberg).
LABRADOR to ALASKA; MASSACHUSETTS and MICHIGAN to
UTtaH: EuropE: Asia.

20. SABINA Haller. SAvIN.

26. 8. scopulorum (Sarg.) Rydb. [Juniperus scopulorum
Sarg.]. Rocky MOUNTAIN RED CEDAR.
High mesas and mountain crags; some trees have green
foliage, others glaucous blue, §700-8500 (Daniels, 217).
ALBERTA to Britisu CovrumsIia; TEXAs to ARrizonA and
OREGON.
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Class II. ANGIOSPERMAE.

Subclass . MONOCOTYLEDONES,
Order 6. PANDANALES.
Family 8. TYPHACEAE P SENEL] Cattail family.

21. TYPHA L. CATTAIL.

27. T. latifolia .. BROAD-LEAVED CATTAIL.

Swales and bogs in the plains, common, 5100-5600 ft.
(Daniels, 408).

NORTH AMERICA, except the far north: Eurore: Asia.

Family 9. SPARGANIACEAE Agard. Bur-reed family.

22. SPARGANIUM L. BUR-REED.

28. 8. angustifolium Michx. [S. simplex angustifolium
(Michx.) Engelm.]. NARROW-LEAVED BUR-REED.
Floating in a pond at Glacier Lake, gooo ft. (Daniels, 620).
Also Redrock lake, 10100 ft. (Ramaley and Robbins).
NEWFOUNDLAND to OREGON; NEW YORK to CALIFORNIA.

Order 7. NAIADALES.

Family 10. ZANICHELLIACEAE Dumort. Zanichellia
family.

23. POTAMOGETON L. PoNDWEED.

29. P.lonchites Tuckerm. [P. fluitans Roth.] LONG-LEAVED
PONDWEED.
Owen’s lake; Boulder lake, 5300 ft. (Daniels, 683).
New Brunswick to WASHINGTON; FLORIDA to CALIFORNIA.

29%. P.alpinus Balbis [P. rufescens Schrad.]. ALPINE POND-
WEED.
Redrock lake, 10100 ft. (Ramaley and Robbins.).
Nova Scoria to ALASEA; NEW JERSEY to CALIFORNIA.
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30. P. heterophyllus Schreb. VARIOUS-LEAVED PONDWEED.
Near Boulder, 5100-6000 ft. (Rydberg).
NoRTH AMERICA, except extreme north: EurorE.

31. P. foliosus Raf. [P. pauciflorus Pursh]. LEAFY POND-
WEED. :
Streams and ditches east of Boulder, 5100-5500 ft. (Dan.
iels, 736).
NeEw Brunswick to Britisu CorumBia; FLoRIDA to CAL-
IFORNIA.

32. P. Spirillus Tuckerm.