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The University of Utah Anthropological Papers are a medium for re-
porting to interested scholars and to the people of Utah research in anthro-
pology and allied sciences bearing upon the peoples and cultures of the
Great Basin and the West. They include, first, specialized and technical
record reports on Great Basin archeology, ethnology, linguistics, and physi-
cal anthropology, and second, more general articles on anthropological dis-
coveries, problems and interpretations bearing upon the western regions,
from the High Plains to the Pacific Coast, insofar as they are relevant to
human and cultural relations in the Great Basin and surrounding areas.

For the duration of the archeological salvage project for the Upper
Colorado River Basin which the University has undertaken by contract
agreement with the National Park Service, reports relating to that research
program are being published as series within a series, bearing numbers in
the general sequence of the Papers as well as their own identifying numbers.

The Upper Colorado and Glen Canyon subseries will represent a
wider range of the sciences and humanities than the parent series itself.
The project provides for studies of the natural history of the Glen Canyon
area and its inhabitants so that the relationships of the prehistoric cultures
and their settings will be understood in depth. As contact with Western
peoples and cultures has had a varying effect upon the native Americans
and the land, some papers will be concerned with the Colorado in the more
recent past.
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FOREWORD

This publication, containing a series of papers dealing with the flora
and fauna along the Gunnison River in western Colorado, is one of a series
that deals with investigations of the Colorado River System arising out of the
water storage program provided by Congress for development of the Upper Colorado
River Basin to conserve water and regulate stream flow (Act of 11 April 1956,

70 Stat. 105). The papers in this publication deal with ecological studies of
the flora and fauna made as by-products of an expedition conducted by the
University of Utah under my direction to survey the flora and fauna that will
be inundated when the Curecanti reservoirs are filled.

Primary support for the expedition came from the U, S. Bureau of
Reclamation, Region 4 Office at Salt Lake City which had need for a quantita-
tive survey of the vegetation that will be lost by inundation. Auxiliary support
was provided by the University Research Fund and the Division of Biological
Sciences, Don M. Rees, Chairman. Further support came from the National Science
Foundation in the form of a grant to permit four students to join the expedition
for training with scientists engaged in ecological research.

Reports of previous ecological investigations in the Upper Colorado Basin

by University personnel were published in University of Utah Anthropological

Papers, numbers 31, 36, 40, 45, 48, 51, 55 and 56. Numbers 36, 45, 51 and 56
dealt with quantitative surveys of the vegetation in Glen Canyon, Flaming
Gorge, Navajo and Curecanti reservoirs, respectively, prepared for the Bureau
of Reclamation. The balance dealt with ecological studies of the floras and
faunas of general scientific interest.

Angus M. Woodbury, Director
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The field crew, from left, stooping: H. H. Hall,
E. B. Robinson, R. B. Walker, G. R. Groves, R. N.
Reynolds; standing: S. D. Durrant, P. C. Mountford,
R. W. Olson, Seville Flowers, A. D. Stock, E., R.
Riley, Delbert Argyle, A, W. Knight; on fence:

C. R. Lamborn, G. L. Ranck, and J. W. Richardson,
Jr. Photo by Gerald R. Groves.

A view of part of the Blue Mesa Reservoir Basin.
Photo by Gerald R. Groves.
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INTRODUCTION

The papers in this publication are mainly products of an expedition to
the Curecanti Unit reservoirs (Blue Mesa, Morrow Point, Crystal), conducted by
the University of Utah from June 26 to July 28, 1961, under support from the
U, S. Bureau of Reclamation, the University Research Fund, the University Divi-
sion of Biological Sciences, and the National Science Foundation. The primary
objective was a quantitative survey of the vegetation for the Bureau and all
other studies were subordinate and geared to its progress. A report of the
quantitative survey appeared in University of Utah Anthropological Papers,

No, 56. This issue, No. , in the same series deals with ecological studies
of the limnoclogy of the river and the flora and fauna of the reservoir basins.

The expedition organized under the writer’s direction had the following
scientific personnel: Dr. Stephen D. Durrant, field director; Dr. Seville
Flowers, field chief of vegetation survey; Gerald T. Groves, assistant to Dr.
Flowers; Delbert W, Argyle, Heber H. Hall, Calvin R. Lamborn, Gary L. Ranck,
Robert N. Reynolds, and A. Dean Stock, members of the vegetation survey crews;
Allen W. Knight and Elroy B. Robinson, faunal study team; Paul C. Mountford,
camp manager; Ronald W, Olson, Jay W. Richardson, Ernest R. Riley, and R.
Bruce Walker, National Science Foundation students, assigned to participate
in research with scientists of the expedition. In addition, Don M. Rees,
Arden R. Gaufin, and I, each spent a day with the expedition in consultation
with the personnel. The field crew is shown in Fig. 2.

Headquarters of the expedition were maintained at a vacant ranch home on
Dry Gulch about 20 mi. downstream from the city of Gunnison, Colorado by per-
mission from the Colorado State Game and Fish Department. From this place, the
vegetation survey was started at the upper end and worked downstream succes-
sively through two and part of the third reservoirs. Faunal and limnological
studies were geared to match.

ECOLOGICAL BACKGROUND

The Gunnison River, draining the west slopes of the high continental
divide of the Rocky Mountains is an important contributing branch of the
Colorado River. The high mountains where the tributaries arise are heavily
forested, except where high peaks rise above timberline. The tributary creeks
descend the steep mountain slopes rapidly, many of them through deep canyons,
and coalesce with Gunnison River at lower altitudes. The main stem of the
river rises near a 14,000 ft. peak and descends rapidly within the next 50 to

60 mi. past Gunnison City to about 7500 ft. at the upper end of the Blue Mesa
Reservoir., A view within the reservoir basin is shown in Fig. 3.

Within the next 22 mi. through an open valley to the damsite of this
reservoir, the river drops about 300 ft., approximately 15 ft. per mi. Within
the next 20 mi. along the upper reaches of Black Canyon through Morrow Point



Fig. 4. Black Canyon, a mile below Curecanti Needle.
Photo by Heber H. Hall.

Fig. 5. Black Canyon about three miles
below Cimarron Creek. Photo by
Gerald R. Groves.



and Crystal reservoirs, it drops about 650 ft. averaging more than 30 ft. per
mi. Here the river is swift and has a rocky bed with many riffles, rapids,
cascades and pools. The canyon is narrow with steep hillsides of cliffs, rocks
and talus. Soil is sparse and shallow, held in place mainly by plant roots
anchored to the rocks, Figs. 4 and 5.

Above the Blue Mesa Dam in the upper narrows of Black Canyon, the can-
yon widens into a valley that extends upstream about 18 mi. to a smaller and
less confining canyon about 4 mi. in length where the reservoir will end.
Above this constriction is the larger and wider valley in which the city of
Gunnison is located. The lower valley will be inundated by the water of the
reservoir. The small village of Sapinero, the deluxe Moncrief Ranch and many
of the farms, ranches, and resorts of the valley will be covered.

Black Canyon is cut through an uplift of Precambrian rocks of gneiss,
schist and granite, above which the sedimentary rocks of later ages, encoun-
tered in surrounding areas, are here largely missing. The resistance and
strength of these Precambrian rocks has enabled the walls to stand in cliffs
and steep slopes while the river has cut its deep narrow channel in the hard
rock. Above Black Canyon, the less resistant sedimentary rocks have permitted
erosional widening into a valley. Into this valley, tributary streams enter
from both sides, some of them through relatively shallow side canyons in com-
parison with the deep side canyon through which Cimarron Creek enters Black
Canyon.

Lake Fork, entering the valley from the southeast (left bank) just
above Black Canyon will produce a narrow embayment in the reservoir about
8 mi. in length. Cebolla Creek, next on the south side, will have an embay-
ment more than half that length and South Willow Creek will make only a small
indentation in the shoreline. On the north side (right bank), Soap Creek,
West and East Elk creeks will make embayments of about 4, 2.5 and 1 mi.,
respectively. Several other side canyons will make small indentatinns.

The headwaters mountains, lying mainly in the Gunnison and Uncompahgre
national forests, bear heavy spruce-fir forests. The precipitation in these
mountains is more than adequate to saturate the deep litter and soil of the
forests. The surplus either runs off at snow melting time or seeps downward
through subterranean routes and emerges as springs. These springs feeding
into the Gunnison River form an important source of water for the Colorado
River.

Below the timbered zone, the precipitation rate falls off rapidly
until, upon the main slopes leading into the valley within the reservoir
site, the precipitation is inadequate to permit a complete ground cover of
vegetation. On these lower slopes, the roots of perennial plants usually
occupy more ground area under the surface than the foliage does above. This
is interpreted to mean that the roots must extend farther over a larger area
in proportion to the foliage volume as precipitation water becomes less ade-
qguate to fill the soil.



Fig. 6. Sagebrush dominates most of the hillsides but is
often displaced by other plants where more soil
moisture is available. Photo by Gerald R. Groves.

Fig. 7. Meadows develop from irrigation or seepage.
Photo by Gerald R. Groves.



As plant foliage shrinks in volume, more of the bare soil surface is
exposed to sunshine and more of the water in the soil evaporates directly
from the soil surface. As more of the water is lost from the surface, less
water is available for plant use. Plants that live in such areas must be
adapted to subsist upon the scanty water supply available to them.

Fine-grained clay soils use more of the soil water by adsorption
around the fine particles than do coarser soils. Rocks and cliffs do not
usually absorb as much of the water as soil does and vart of it may runn off
or be absorbed in adjacent soil. Where water is supplied by streams or seep-
age beyond that available from precipitation, plants that use water lavishly
usually take possession. The contrast between the phreatophytes of the
streamsides and the parsimonious shrubs of the hillsides is usually striking.

In canyons, where the cliffs or canyon walls shut out part of the
daily sunshine and a canyon effect is produced, the modified habitat con-
ditions usually provide more of the precipitation water for plant use than
would be the case otherwise. The same is true for north-facing slopes where
a given quantity of sunshine is distributed over much greater land surface
than on south-facing slopes.

VEGETATION OF THE RESERVOIR BASINS

The vegetation of these reservoir basins and adjacent gentle slopes
is dominated by the ubiquitous sagebrush, Artemisia tridentata, except where
extra water supplied by streams is available or where physiographic features
or soil types interfere or yield greater proportions of the precipitation
water for plant use. The sagebrush is widespread over gentle slopes contain-
ing adequate fine loamy soils but is usually missing on coarse or rocky soils
and on areas where additional soil moisture gives an advantage to plants re-
quiring more water. Where sagebrush occurs, it has many associated plants,
including more than 20 shrubs and over 100 herbs and grasses, Fig. 6.

The streamsides where adequate water is available to the roots of
plants, are usually dominated by the narrowleaf cottonwood, often with an
understory of willows (4 species), alder, hawthorn, river birch, or shrubs
of smaller size, usually including dogwood, currant, wild rose, service berry,
and several others. Where this dominant cover has not been developed on flood
plains or gravel bars, less permanent herbaceous cover often occurs, including
both annual and perennial plants. In some places where ponds occur, commu-
nities of rushes have developed in the shallow water or around its edge, Fig. 7.

Many of the terraces, benches, and gentle slopes of the valley have
been transformed into farms, fields, pastures, or ranches where domesticated
plants and weeds have replaced the native vegetation. These plants consist
mainly of hay and pasture grasses, sedges and rushes; alfalfa and clovers;
and many kinds of weeds.



On mountain slopes and in canyons where the exposures are exaggerated,
a different flora usually occurs, including Gambel oak, mountain red juniper,
choke cherry, alder, birch, hawthorn, and in special favorable nooks, even
Douglas fir and blue spruce. Many of the rough rocky slopes are nearly bare
of vascular plants but the rocks and cliff faces are often coated with lichens
and moss.

ECOLOGY OF THE GUNNISON RIVER

The steep grades of the river and its tributaries assure rapid flowage
of the water. In the Blue Mesa Reservoir, with a fall of about 15 ft. per mi.
there is considerable meandering but in the other two reservoirs with double
that fall, the stream follows the bottom of the canyon where there is practi-
cally no opportunity for deviation. The grades, however, are by no means
regular. Rapids, riffles and pools break the regularity of flow, especially in
Black Canyon. Most of the riffles and rapids occur below some blockade in the
stream such as large rock falls from the cliffs or at the mouth of incoming
tributaries that bring extra sediments into the main stream and build up the
bed. Pools are generally found where stream currents gouge depressions in the
streambed, Figs. 4 and 5.

INVERTEBRATE FAUNA

In collecting invertebrates, emphasis was placed upon both terrestrial
and aquatic insects with minor emphasis on arachnids, mainly ticks. OSpecial
studies of the mayflies and bat flies are reported in special articles. Others
identified sufficiently to be listed are given in general lists.

The streams were very productive of mayflies. Six families, 11 genera
and 20 species were represented by the specimens collected. Of the bat flies,
only one species, Basilia forcipata Ferris, was found. It occurred on five
specimens of four species of Myotis but no flies were found on seven specimens
of Myotis and one specimen of Eptesicus.

The specimens of arthropods collected far outnumbered those identified
sufficiently to be included in the general lists. Those included in the lists
represent nine orders of insects and one of arachnids. Of these, four orders,
Collembola, Thysanura, Hemiptera, and Acarina are represented in the collections
only by one family each; Siphonaptera by two; Neuroptera by three; Diptera by
four; Lepidoptera and Hymenoptera by five; and Coleoptera by 28. The beetles
received more attention in identification than other groups. Most of the speci-
mens were sorted to orders and families. Some specimens were sorted to genus
and in five orders some of the specimens were carried to species. A summary of
those identified is given in Table 1.



Table 1. Status of Specimen Identification.

No. No. No.
Orders Families Genera Species

INSECTS

Collembola =« . + . « . . Springtails 1

Thysanura . . . . . . Bristle-tails 1 1
Neuroptera . « . « . . . . Lacewings 3 2

Hemiptera . . . . . . . . . . .Bugs 1 11 10
Coleoptera « « « « « « . . . Beetles 28 48 15

Lepidoptera . . Butterflies, moths S 7

Diptera . . . . . . 2-winged flies 4 7 12
Siphonaptera . . . . . . . . . Fleas 2 5 4
Hymenoptera . . . . . . .Bees, etc. S 9
IARACHNIDS

Acarina . . « « « « « +« « « . Ticks 1 3 4

While collecting vertebrates, the carcasses of 107 specimens of mammals
were preserved in formalin in the field and later examined in the laboratory
for endoparasites. Of these, 72 specimens were negative and 37 contained
parasites of nematodes, cestodes, or acanthocephalans.

VERTEBRATE FAUNA

Among the vertebrates, only one amphibian, the leopard frog, was found
although others may be present. It was commonly observed along the river and
its numerous tributaries, in beaver ponds and in marshy areas. Reptiles were
represented in the collections only by two lizards of the genus Sceloporus
and one snake of the genus Thamnophis, the widespread wandering garter snake.
This mountainous region lying on the western slope of the high Rocky Mountains
has little precipitation and lies at a high altitude that most amphibians and
reptiles of Western Colorado do not reach.

Birds form the bulk of the vertebrate population of this study area.
The list of birds include 165 species, of which, 63 are considered as permanent
residents, 71 as summer residents and 31 as winter residents, migrants or
casuals. They are associated with a variety of habitats, ranging from open
water of streams and ponds through marshy meadowlands, gravel banks and shores
to terrestrial vegetation of streamsides, terraces, farmlands and hillsides
represented by grasses, shrubs, willows, scrubby trees and taller trees, mainly
of cottonwoods and conifers. These habitats are not always sharply defined and
birds that might otherwise be widely separated ecologically may be found close
together.



The mammalian fauna found here includes 36 species of 26 genera in 13
families belonging to 6 orders. These include 2 species of shrews, 6 bats,
2 rabbits, 18 rodents, 6 carnivores and 2 ungulates. The ecological condi-
tions that make it difficult to segregate birds by habitat also apply to the
mammals and many of those that would otherwise be widely separated ecologically
are in some cases found in close proximity to each other.

Durrant suggests from his knowledge of surrounding fauna that an addi-
tional 53 species of 37 genera in 14 families belonging to the same 6 orders
are likely to occur in the Colorado Basin.

A special study of the mammals of subagquatic habits revealed that 9
species were found in meadow, streamside or pond edges but 38 of these were
extensions from adjacent terrestrial habitats, leaving 6 species that appear
to be obligate inhabitants of moist or subaguatic habitats.

EFFECTS OF THE RESERVOIRS

When the reservoirs are filled, the rapid water streams will be trans-
formed into still water lakes that will fluctuate in level from season to
season and from year to year. This will transform terrestrial habitats of
the basins into aquatic environment. The inundated vegetation and most of the
associated animals will perish. Even the swift stream flora and fauna may be
similarly affected. Most of the species will be replaced by still water forms.

All three reservoirs will be deep enough so that the cold water of
winter will be trapped in the bottom when the surface water is warmed in the
summertime. Since the three reservoirs are close together in succession, cold
water drawn from the upper basin below the thermocline will flow into the
second and thence into the third with little chance for warming. A cold water
stream would leave the lower reservoir and flow down through Black Canyon
National Monument unless diverted before it reaches that place.

The continual fluctuation of water levels in the reservoirs will ef-
fectively prevent establishment of wateredge vegetation along the shore and
it can confidently be expected that there will be barren areas along the shore
below the high water mark when the reservoirs are not full.

It is expected that the plankton of the lake will flourish since it
would not, as in a river, continually be washed downstream. The changes in
volume of the aquatic habitat produced by the fluctuations will affect the
the productivity by alternate contractions and expansions of the environment.
The rapid stream insects such as mayflies, dragonflies, stoneflies, and caddis-
flies, would be much reduced or excluded from the still water of the reservoirs
although they might be continually carried into the still water from the mouths
of incoming streams. The rapid stream fishes will no doubt be affected by the
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changed food supply, the lack of current, temperature, and other factors. If
they cannot adjust to the new conditions and compete with still water fish,
they will be replaced by lake inhabiting species.

The great expansion in lake surface will be especially inviting to cer-
tain kinds of water birds, especially to migrating waterfowl that can rest on
the surface and feed in the water, and to wading birds that can live along the
shores. It will not be so inviting to breeding water birds where barren shores
do not provide suitable nesting sites.

With the filling of the reservoirs, most of the lizards, snakes, rodents
and other sedentary animals will be driven upward by the rising water, exposing
them to greater predation or to competition on ranges already occupied. Some
of the larger or more active mammals such as beavers, carnivores and deer might
move upward above the lake water but they would find similar problems of com-
petition on ranges already occupied.

Since the natural habitat of the animals of the basins will be destroyed,
any temporary increase in numbers above the rising waters would soon be reduced
to normal levels by natural processes of predation and competition. Much of
the resulting decimation resulting from the rising waters would be produced by
driving the animals out of their established shelters and out of their home
ranges, exposing them to weather and greater chance of predation in unfamiliar
surroundings.

The Blue Mesa Basin is now known to be a wintering ground for big game
(elk and deer) that descend into the valley from the mountains to the north, and
possibly from those to the south. Some of them are known to cross the valley in
their migration. The reservoir will not only cover part of their winter range
but will also interpose a hurdle in their migration path. It is expected that
this interference will be detrimental to the big game herds.
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INTRODUCTION

The present article deals with a survey of the vegetation of the basins
of the Gunnison River expected to be flooded by the Morrow Point and Blue Mesa
reservoirs in central western Colorado. A reconnaissance trip was made June 7
to 9 followed by an expedition June 26 to July 23. During these periods, notes
were taken on the floristics and ecological plant communities of the region.
Specimens of plants collected are deposited in the herbarium of the University
of Utah. Results of the observations are presented here.

LOCATION AND EXTENT OF THE AREA

The overall area embraces about 40 river miles extending from a point
about 6 mi. west of the town of Gunnison westward to a point near the junction
of Cimarron Creek with the Gunnison River. The lowest elevation at the base
of the Morrow Point Dam site is 6,780 ft. and the highest level of the Blue
Mesa Reservoir will reach 7,320 ft., a range of 740 ft. While the survey of
the vegetation was limited to the areas which will be inundated, this general
study includes the lower slopes of the mountains above the levels of the
reservoirs. The Blue Mesa basin includes several side canyons which will be
inundated. At the highest level, the water will extend 8 mi. into Lake Canyon,
4% mi, into Cebolla Canyon, these entering from the south, and 4 mi. into Soap
Creek Canyon entering from the north.

GEOLOGY AND TOPOGRAPHY

The greater part of the basin lies in an area of igneous rocks consisting
of pre-Cambrium gneiss, schist and granitic rocks with a few exposures of
Cretaceous shales and sandstones in the Blue Mesa basin. The igneous rocks are
variable in character ranging from fine grained to extremely coarse porphyritic
granite and gneiss some of which are composed of extremely large pheocrysts of
feldspar and mica in a matrix of quartz. The predominating color is reddish
with local areas of gray or dark rocks. The upper Blue Mesa basin consists
mainly of open valleys while the lower Morrow Point basin occupies the narrow
gorge of the upper part of Black Canyon.

Blue Mesa Basin

The Blue Mesa basin begins at its upper extremity in Eagle Rock Canyon,
a short section about 3 mi. long, followed by Iola and Sapinero valleys, 4 and
8 mi. long respectively, and about 1 mi. in width. These valleys are separated
by a higher terrace-like traverse, about 4 mi. long, through which the river
passes in a little gorge about 200 ft. in depth.
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Fig. 1. Sharp contrasts sometimes occur between the
phreatopphytes of the streamside and the vegeta-
tion of the hillside. Photo by Gerald R. Groves.

Fig. 2. Streamside communities showing wide gravel bar in
foreground and cottonwoods beyond. Photo by
Gerald R. Groves.
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He rbaceous Communities

With the exception of low lying flood plains and vertical banks scoured
by flood waters, most of the stream banks harbour herbaceous plants, disposed
according to the nature and extent of the habitats. On the depositing sides
of the streams gently rising or nearly level flood plains may be as much as 50
or 60 ft, wide in the broader parts of the valleys but in most areas, they are
narrow zones ranging from a few feet to about 20 ft. wide. The length varies
according to the course of the stream, being short in the more sinuous parts and
upwards to nearly 1 mi. long in the straighter parts. Along quieter waters the
deposits are mainly brown mud, often sandy in quality, and sometimes strewn with
cobbles or large boulders. On areas along swifter currents the deposits are
usually sandy or gravelly, sometimes with numerous cobbles forming a sort of
shingle.

There is great diversity in the density and composition of herbaceous

communities on the riverbanks. A few of the more prominent situations will
serve to give an epitome of these communities throughout the region.

Mixed herbaceous communities

Widely spaced small herbs occur on some flood plains, although some
species aggregate in small local stands. The variable composition is due mainly
to the nature of the substrate and degree of flooding. The following three com-
munities are representative:

1. Wet muddy flood plains along the Gunnison River bear a few widely scattered
species. The waterstarwort, Calitriche, grows in little puddles of water
and small lagoons and extends outward prostrate on the wet mud, the small
slender stems and widely spaced narrow opposite leaves giving it a spindly
appearance. The speedwell, Veronica wormskjoldii R. & S., is a small erect
annual, often quite abundant but well spaced. The arrowgrasses, Triglochin
maritima L. and T. palustris L., have short tuberous stems bearing dense
clusters of dark green grass-like leaves with single tall naked flowering
stalks bearing a dense spike of small greenish flowers at the summit. They
occur isolated or sometimes in small clumps. The ever present horsetails,
Equisetum arvense L. and E. kansanum Schaffn., with their leafless jointed
stems lend a paler shade of green among the darker plants. Here and there
the trailing buttercup, Ranunculus cymbalaria Pursh, and the silverweed,
Potentilla anserina L., with bright yellow flowers spread their stems and
leaves closely over the brown mud. Macoun’s buttercup, Ranunculus macounii
Britt., stands out more conspicuously by virtue of its taller dark green
ample foliage. In some instances the rushes, particularly Juncus balticus L.
and Eleocharis palustris (L.) R. & S., have begun to invade these situations.
Rows of well spaced individuals arising from underground rhizomes creep out-
ward from the distal margins of the flood plains. More advanced stages show
a procession of plants following the rushes depending upon the contour and
pitch of the outer banks.
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Narrower flood plains with a steeper pitch, range upwards to 15 or 20 ft.
wide and as much as 300 yds. long. The soils are basically muddy but often
contain sand, numerous pebbles, and small cobbles. Narrow flood plains oc-
cur sparingly along the Gunnison River but are frequent in the mouths of
side canyons. The scattered growths of low herbs range upward to as much
as 20 per cent density with vague traces of zonation toward the distal mar-
gins of the banks where they often give way suddenly to dense growths of
willows, alder and birch with dense grass and herbage beneath. A wide
variety of herbs and grasses occurs here while the rushes are generally
scarce or lacking. Typical of these situations are the following:

Equisetum arvense L. . = « + « « « « « « . Meadow horsetail
Alopecurus aequalis Sobol . « . « « « « . Marsh foxtail
Agrostis palustris L. . . « « « « « « « . Marsh redtop
Beckmannia syzigachne (Steud.) Fernald . Sloughgrass
Bromus ciliatus L. « = « « o « « » « « « « Fringed brome

Catabrosa aguatica (L.) Beauv. . . . . . . Brookgrass

Phleum pratense L. . . . « « « « « +» « « « Timothy

Poa palustris L. = . + « « « « « « « « « . Fowl bluegrass
Ranunculus cymbalaria Pursh. . . . . . . . Trailing buttercup
Radicula lyrata (Nutt.,) Greene . . . . . . Yellow watercress

Potentilla anserina L. v « +« « ¢« « « « « « Silverweed
Trifolium repens L. . « ¢« + « « o« « « « » White clover
Trifolium hybridum L. . . . . . . « « . . Alsike clover
Epilobium adenocaulon Hausskn. . . . . . « Willowherb
Veronica americana Schwein. . . . . . . . American speedwell
Veronica wormskjoldii R, & S. . . . . . . Speedwell

Mentha penardi (Brig.) Rydb. . . . . . . . Mint

Scutellaria galericulata L. . . . . . . . Skullcap
Stachys palustris L. . « « « « « « « « « « Hedge nettle
Plantago major L. . . . « « « « « « « « « Big plantain

Toward the outer limits of the flood plains the following appear:

Ranunculus macounii Britt. . . . . . . . . Macoun’s buttercup

Thermopsis montana Nutt, . . . . . . . . Yellow mountain thermopsis
Glycyrrhiza lepidota Nutt. . . . . . . « . Wild licorice

Hypericum formosum H.B.XK. . . . . . . . . St. Johnswort

Arnica fulgens Pursh. . . . . . « « « . . Black-eyed Susan

The extremities of these flood plains often give way to steeper slopes,
sometimes with boulders, or to low vertical soil banks above the edge of
the water., Here tall grasses and sedges occasionally form dense clumps
of one species, or sometimes two or three in various combinations. Notable
examples are seen in tall tussocks of the gracefully drooping American
manna grass, Glyceria grandis S. Wats., or the strict erect sloughgrass,
Beckmannia syzigachne (Steud.) Fernald. The tall coarse Nebraska sedge,
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Carex nebraskensis Dewey and the smaller slender species, Carex foenea
Willd,, C. microptera Mack. and C. praegracilis W. Booth, also assume
this habit.

Wide gravel bars, often quite rocky and sometimes watered by seepage springs
along the outer margins, usually display a pleasant aspect especially typical
along the side streams. Against a background of lighter colored sandy gravel
interspersed with cobbles most of the plants are low and widely dispersed
with a few taller ones here and there, sometimes in small clumps. The liver-
wort, Marchantia polymorpha L., spread its flat thallus over wet gravel and
rocks while a few mosses, notably Funaria hygrometrica and Bryum cuspidatum
(B.S.G.) Schimp. form bright green cushions set off by rich yellowish-brown
capsules., Clumps of the bitter cress, Cardamine cordifolia A. Gray, with

its ample foliage and clusters of white flowers grow in shallow water along
the brooks and in springs contrasting with the yellow monkey flower, Mimulus
gutattus DC., with which it shares the watery habitat. Among the rocks the
plants are generally scattered, none particularly dominant, but several are
especially characteristic of this type of habitat. Among the latter are the
cudweed, Gnaphalium palustre Nutt., a rather small herb densely covered with
tangled white hairs; avens, Geum macrophyllum Willd.,, a close relative of

the cinquefoils, which grows guite tall and spindly; golden dock, Rumex
persicarioides L., curly dock, R. crispus L., and selfheal, Prunella vulgaris
L. The tall evening primrose, Oenothera hookeri T. & G., with its large
yellow flowers; and lovely pearly everlasting, Anaphalis margaritacea sub-
alpina A. Gray with its clusters of small intensely white flowers add a
special accent to the general color aspect. Tall tufts of the fowl manna
grass, Glyceria striata (Lam.) Hitchec., with gracefully drooping slender and
diffusely branched flower clusters add a pleasing contrast to the dominantly
erect herbs. Most of the other species of this type of community are those
common to the river banks of the region and include the following: (Fig. 2).

Equisetum arvense L. . . ». . =« « « « « « . . Meadow horsetail
Alopecurus aequalis Sobol. + « « « « « « « « Marsh foxtail
Hordeum nodosum L, . . . +« 4 « « « « « s« « « Meadow barley
Panicum capillare L. . . . . « + « « « « « « Witchgrass

Phleum pratense L. « « « « ¢« &+ « s s « « o » Timothy

Juncus saximontanus A, Nels, . . « « « « « « Rocky Mt. rush
Urtica gracilenta Greene . . « + « « « . « . Stinging nettle
Ranunculus cymbalaria Pursh., « « . « « . . . Trailing buttercup
Ranunculus macounii Britt. . . . . « . « . . Macoun’s buttercup
Trifolium repens L. . « « v « « « « « « « « White clover
Potentilla anserina L. . « + « « « « « « . . Silverweed
Epilobium adenocaulon Haussk. . « « « . . « Willowherb
Erigeron canadensis L. . « + « « « « « « » . Canadian fleabane
Taraxacum officinale Wiggers . . « +» « « . « Common dandelion
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Rush Communities

The baltic rush, Juncus balticus L., locally called wiregrass, and the
spike rush, Eleocharis palustris L., are the commonest species invading the
banks of the Gunnison River and are also prominent on the banks of side streams.
The baltic rush is an erect dark green leafless herb with cylindrical or some-
what flattened stems, often twisted slightly, arising from creeping underground
rhizomes either widely spaced in rows or in dense clusters, and range from 1 to
3 ft. in height. ©Small reddish-green flowers are borne in what appears to be a
lateral subterminal panicle, but actually are terminal with a cylindrical slen-
derly tapering bract extending vertically and continuous with the stem. Each
flower is made up of three sepals, three petals, six stamens and a three-celled
ovary maturing as a small brown capsule,

The spike rush also spreads by rhizomes and is strict and erect with leaf-
less cylindrical stems but is much more slender and paler green. It ranges from
6 to 18 ins. tall and bears a small terminal grass-like spike of light brownish-
green flowers,

Less frequent but locally dominant are several sedges, Carex spp. These
are grass-like herbs with triangular stems bearing the leaves in three rows in
contrast with true grasses which have cylindrical stems with the leaves alternate
in two rows. The flowers are in terminal and lateral spikes. Carex nebraskensis
Dewey is a tall coarse species reaching nearly 3 ft. tall, the stems usually
growing in dense tufts with the long bright green keeled leaves arching outward.
Two other less conspicuous species are Carex foenea Willd., and C. praegracilis W.
Booth, both of which are much more slender.

Communities dominated by the rushes are variable in aspect and range from
practically bare muddy flood plains with only a few pioneers sending out long
rows of widely spaced stems toward the river through various intermediate suc-
cesional stages to dense growths completely obscuring the riverbanks. On low
vertical banks on the cutting sides of the river, these plants usually form a
narrow zone giving way abruptly to thickets of willow, alder and dogwood or to
open meadows or farmland. Broad open muddy flood plains, often strewn with
rocks, usually show irregular succesional zones of diverse character depending
upon the nature and extent of the banks, and to a great extent, upon which
species gets there first in sufficient numbers to establish a zone. In general,
the meadow horsetail, Equisetum arvense L. and Kansas horsetail, Equisetum
kansanum Schaffn. usually appear following the pioneer rushes but evidence of
a definite zone is vague. Several low herbs usually follow in similar manner,
some of them becoming locally aggregated. Among the conspicuous ones are the
following: The silverweed, Potentilla anserina L. has a rosette of compound
pinnate leaves spreading closely to the soil, the lower and sometimes the upper
surface clothed with dense silvery white appressed hairs. It bears bright
yellow flowers and spreads by long slender stolons. The willowherb, Epilobium
adenocaulon Haussk., is a slender erect plant with small white or pink flowers
in narrow racemes. oSeasonal flooding restricts its growth to 4 to 6 ins. tall.
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The speedwell , Veronica americana Schwein. is a spreading perennial and V.
wormskjoldii R. & S., an erect annual. Brookgrass, Catabrosa aquatica (L.)
Beauv. and water foxtail, Alopecurus aequalis Sobol are especially typical and
general on many flood plains.

The rushes and sedges are sturdy plants and strong competitors tending
to aggregate in dense colonies and force out the plants less well adapted to
the changing situations. Older stablized flood plains show dense fields of
the dark green baltic rush along the outer portions of the flood plains and
sometimes extending to the margin of the river where the current washes against
the stiff stems. The smaller spike rush and the slender species of sedges
generally persist in reduced numbers against the pressure of the stouter baltic
rush and in many instances they become completely eliminated. Ordinarily the
sedges tend to aggregate themselves and when in sufficient numbers resist the
invasion of rushes. Thus, it is not uncommon for them to form dense clumps of
lighter green spreading foliage in contrast with the strict dark green rushes.
In a few instances the sedges and rushes occur in separate parallel zones,
particularly on older slightly terraced flood plains where stabilization has
reached a maximum,

The following is a generalized list of plants of the rush communities:

Triglochin maritima L. . . . . . « « « « « « . . Seaside arrowgrass
Triglochin palustris L. . . . . . . . « . . « . . Podgrass

Agrostis palustris Huds. . . . +«+ « « « « « « . « Marsh redtop
Beckmannia syzigachne (Stued.) Fernald . . . . . Sloughgrass
Hordeum jubatum L. . . . . +« « « « &« « « « « « . Foxtail barley

Poa palustris L. . . . . &« &« « « +« &« « « « « « « Marsh bluegrass
Poa pratensis L. . . + « v+ =« « « « « s « « « » « Kentucky bluegrass
Polypogon monspeliensis (L.) Desf. . . . . . . . Beardgrass

Carex microptera Mack. . . . . « « « « « « +« .« . Sedge

Carex rostrata Stokes . . . + + « « « « « « « « . Beaked sedge
Juncus longistylis Torr. . +« « « « « « « « « « » Meadow wiregrass
Juncus saximontanus A. Nels. . . « . « « « . « . Rocky Mt. wiregrass
Lugula parviflora Desv. . « + « « « « +« « « « « « Woodrush
Polygonum amphibium L. . . ¢« « « « « « « « « « « Water smartweed
Rumex crispus L. . & + + &« « + « =« o « &« « « « « Curly dock

Rumex mexicanus Meisn. . . « « « « « « « « « « « Mexican dock
Rumex persicarioides L. . +« . &« =« « « &« « « « « «» Golden dock
Ranunculus cymbalaria Pursh. . . . . . .« « « . . Trailing buttercup
Ranunculus macouniiBritt. . . . . . . « «. « « . . Macoun’s buttercup
Radicula lyrata (Nutt.) Greene . . . . . . . . . Yellow watercress
Prunella vulgaris Le &+ .+ v & « & o « « ¢« « « « » Selfheal

Veronica anagallis-aguatica L. . « « &« « « « » « Speedwell
Plantago eriopoda Torr. . . « « « « « « « « « . « Plantain

Plantago major L. . . . . &« ¢« +. « « « +« &« « « « « Big plantain
Solidago sparsiflora L. . . =« + 4+ « « « &« « « « « Goldenrod
Taraxacum officinale L. . . . . « « « « « « . . .« Dandelion
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Ponds and Wet Meadows

In the wider valleys, small lagoons, ponds and wet meadows are watered
by springs arising along the bases of the bordering hills, while in the narrower
canyons beaver ponds are frequent. Seepage from irrigation ditches often aug-
ments the source of water and extends the area of aguatic habitats. The wet
meadows are often continuous with the flood plains of the rivers and generally
are continuous with the ponds. Some of the larger irrigation ditches accumulate
seepage water which stands most of the year.

Most of the ponds are small and while variable individually, collectively
they present a highly typical hydrophytic vegetation. Many of them harbour a
rich algal growth (treated separately later) and submerged vascular plants in-
cluding the pondweed, Potamogeton pectinatus L., water buttercup, Batrachium
trichophyllum (Chaix) Bossch., water milfoil, Myriophyllum exalbescens Fern.
and the bladderwort, Utrichularia vulgaris L. All of these plants have very
slender or narrowly divided leaves. Conspicuous emergent types include the
mare’s tail, Hippuris vulgaris L., an erect dark green herb with spreading ver-
ticillate leaves, the bulrushes, Scirpus americanus Pers., S. microcarpus Presl.
and S, rubrotinctus Fern. In a few instances the narrowleaf cattail, Typha
angustifolia L. is present. The water smartweed, Polygonum amphibium L. occurs
both in the ponds where the leaves are floating and on the wet banks where it
becomes more or less erect. On open muddy banks the little mudwort, Limosella
aquatica L., spreads by slender stolons and sends up clusters of narrowly
spatulate leaves at points where the nodes take root. The rushes and sedges
usually crowd in closely on the muddy borders and are sometimes partially emer-—
gent where they have extended into the water. The baltic rush and tall Nebraska
sedge are usually abundant together with a number of grasses some of which are
common hay grasses cultivated in the region. These include redtop, marsh redtop,
American and fowl manna grasses, Kentucky blue grass, marsh blue grass, slough-
grass, smooth brome and timothy. Dropseed muhly occasionally forms dense stands
along wet borders and in drier willow thickets. The tall reed, Phragmites
communis Trin., occurs sparingly around some swampy situations and toward the
drier borders the stout Canadian ryegrass and giant ryegrass stand out in tall
clumps. The baltic rush has invaded some of the damp hay field adjacent to
ponds and marshy ground forming irregular dark green patterns against the lighter
green of the grasses.

In more open situations, where the grasses are not quite so dense and
especially where cattle graze, a number of colorful flowers are found. Among
the prominent ones are the blue-eyed grass, Sisyrinchium montanum Greene,
red clover, Trifolium pratense L., the tall pink fireweed, Epilobium angustifolium,
L., the lousewort, Pedicularis crenulata Benth. and yellow-flowered species in-
cluding the tall evening primrose, Oenothera hookeri T. & G., monkey flower,
Mimulus guttatus DC., Arnica fulgens Pursh., Canadian goldenrod, Solidago cana-
densis L., the black-eyed Susan, Rudbeckia hirta L., and the coneflower R.
laciniata L.
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Jdther frequent species include the following:

Smilacina stellata (L.) Desf. . . . . . « « . . . False Solom seal
Urtica gracilenta Greene . . &« « « « « « « « « « Stinging nettle
Ranunculus sceleratus L. . . . . . « « « + « « .« Cursed crowfoot
Choriospora tenella DC., . . . . . « « = « « « « « Choriospora
Stellaria longipes Goldie + « « « &« &« =« « « « « « Bedstraw
Trifolium pratense L. . . = = =« « « « « « « « « « Red clover
Melilotus alba Desr. . + v « « =« « « « « &« « « o White sweetclover
The rmopsis montana Nutt., . . . . . . .« . « . . Yellow Mt. thermopsis
Sidalcea candida A. Gray . « + s « « « « « « « o White prairie mallow
Sidalcea neomexicana A. Gray . « « +« « « « « «» « False mallow
Hypericum formosum H.B.K. . . . . . . . . . . . St. Johnswort
Epilobium adenocaulon Haussk. . . « « « « « . . . Willowherb

Cicuta douglasii (DC.) Coult. . . . . . « . « . . Water hemlock
Heracleum lanatum Michx. . . . . . . « « « « . . Cow parsnip

Sium suave Walt, . & & 4 « 4 « « » s« » « « » « « Water parsnip
Apocynum cannabinum L. . . . . . . . .+ « « . . . Indian hemp
Asclepias speciosa Torr. . « « v« « « « « « « « o Milkweed

Mentha penardi (Brig.) Rydb. . . . . . « . . . . Mint

Stachys palustris L. . . . « « « ¢« « « « « « « . Hedge nettle
Veronica americana Schwein. . . « + + « « « « . o Bmerican speedwell
Veronica anagallis-aquatica L. . . . . « « « « . Speedwell
Valeriana edulis Nutt. . . . . . « +« « « « « . « Western valerian
Taraxacum officinale Wiggers . . . . . « . . . . Dandelion
Xanthium saccharatum Wallr. . . . « « « « « « « « Cocklebur

In a few local areas where sandstone rocks are exposed, seepage springs
have leached out soluble salts, principally sodium sulphate, creating marshy
situations. Here a number of salt-loving plants occur including the arrowgrass,
Triglochin maritima L.; salt grass, Distichlis stricta (Torr.) Rydb.; the alkali
grass, Puccinellia distans (L.) Parl.; beardgrass, Polypogon monspeliensis (L.)
Desf.; alkali sacaton, Sporobolus airoides Torr.; dropseed muhly, Muhlenbergia
asperifolia (N. & M.) Parodi; squirreltail barley, Hordeum jubatum L.; annual
atriplex, Atriplex hastata L.; and annual inkweed, Suaeda depressa (Pursh.)

S, Wats.

Tree and Shrub Communities

Narrowleaf Cottonwood Communities (Fig. 2)

The narrowleaf cottonwood, Populus angustifolia James, is the most con-
spicuous tree along the water courses, reaching 50 to 60 ft. in height, with
pale whitish-green branches and twigs bearing dark green lanceolate leaves on
short petioles while the older trunks become gray and deeply furrowed, some-
times becoming as much as 2 or 3 ft. in dia. at the base. Many trees have the
habit of forming a skirt of small branches and suckers around the base and lower
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trunks. Frequently two to four trunks arise in juxtaposition from the ground,
diverging upwards with coalescing crowns which are generally broadly lobed in
outline.

The cottonwood communities are variable in distribution and extent. Along
the Gunnison River in Eagle Rock Canyon and in Iola and Sapinero valleys the com-
munities may extend along one or both sides more or less continuously for as
much as 3 or 4 mi. The width varies from narrow open fringes 30 to 60 ft. wide
to groves on some terraces as much as 100 yds. wide. In the narrower parts of
the Gunnison valley and particularly in Black Canyon and the side canyons, the
cottonwood communities become discontinuous and often spotty, single trees,
clumps, or small groves occurring here and there depending upon the varying
width of the banks and terraces. The trees are usually restricted to the outer
limits of broad flood plains but on cutting banks or in narrow canyons where
the current is swift, they frequently grow close to the water’s edge.

Undisturbed communities generally have one or more understories of lower
plants which vary considerably in density and composition from place to place,
The principal understory is composed of small trees 10 to 15 ft. tall and in-
clude willows, birch, alder, hawthorn and red osier dogwood which generally
occur close to the streams and frequently extend along the banks and terraces
beyond the limits of the dominating cottonwood whence they become the dominant
types. In the latter areas, they are treated as separate communities. A second
shrubby story, reaching upwards to about 8 ft. tall, includes wild rose, wild
currants and twinberry, and also on the drier parts of terraces, Oregon grape,
snowberries and occasionally red elderberry. Here and there vines of the hop
and virgin bower clamber upward among the branches of the shrubs or trees. In
some places where the small trees are lacking, the shrubs form the principal
understory. A third understory of herbaceous plants of wide variety is generally
present in places where the shrubs and trees are well spaced and not too dense.
The composition is usually mixed although grasses are frequently dominant, es-
pecially where they crowd closely along the stream sides or the outer limits of
flood plains.

Some plants typical of the drier terraces or adjacent steeper slopes
extend into the cottonwood communities to variable degrees. Gambel oak, choke-
cherry, service berry, squawbush, shrubby cinquefoil and even the mountain red
juniper are notable in this respect. In Eagle Rock Canyon and high up in Soap
Creek Canyon, Douglas fir and blue spruce also enter the community.

In open park-like groves, grasses and other herbs carpet the ground be-
neath the cottonwoods and often extend to the open terraces where they constitute
the dominant flora in these areas. The dominant grasses include Kentucky and
Canadian bluegrasses, smooth brome, hairy chess, redtop, western bluestem and
slender wheatgrass. These occur in various combinations according to the situ-
ation; sometime one species or two or three together dominate the others. Tall
clumps of the giant ryegrass scattered here and there are conspicuous by their
size and are a constant feature in the various aspects of stream side and terrace
communities.
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Many frequent or locally abundant herbs are conspicuous by their numbers,
or size, ample foliage, or by colorful flowers. While general in distribution
the false Solomon seal, stinging nettle, tall stickseed, and northern bedstraw
have the habit of aggregating in dense colonies, especially around the perimeter
of dense clumps of wild rose or willow, birch and hawthorn thickets. In more
open places the plains mustard, Schoenocrambe linifolia (Nutt.) Greene occurs
in colonies, spreading by underground stems, while weedy species like the poverty
weed, Monolepis nuttalliana, blite, Blitum capitatum, the tansy mustard, pepper-
grass and penny cress colonize areas of disturked soil.

The more conspicuously colored wild flowers are more or less scattered
but some of them tend to form colonies in certain favorable spots. Notable red
or pink-flowered plants are scarlet gilia, Indian paintbrush, Rocky Mountain
beeweed, collomia and wild sweet William. Purple and blue species include wild
sweetpea, the locoweed, Astragalus agrestis, lupine, Fendler’s clover, mountain
hollyhock, tall stickseeds, Mertensia ciliata, two species of bluebell and the
tall handsome Pentstemon comarrhenus. Yellow sweet clover, wall flower, false
dandelions and senecios are the principal yellow species while the white ones
are white sweet clover, penny cress, tall locoweed, white-flowered mountain
hollyhock and yarrow.

The generalized composition of the narrowleaf cottonwood communities
is as follows:

Dominant:

Populus angustifolia James . « « « « « « « « « Narrowleaf cottonwood
Subdominant:

Salix bebbiana Sarg. « « s « « « « « « « « « « Bebb willow

Salix caudata (Nutt.) Heller . . . . . « . . . Whiplash willow

Salix exigua Nutt., . . . . . « . « ¢« « « « « « Sandbar willow

Salix geyeriana (Andrs.) Rydb. . . . . . . . . Geyer willow

Alnus tenuifolia Nutt. . . . . « . « . « « . . Alder

Crataegus saligna Greene . . . « « « « « « . « Hawthorn

Betula fontinalis Sarg. . « « « « « « « « « « Red river birch

Frequent or occasional trees or lar shrubs:
ge

Amelanchier alnifolig Nutt., . . . . . . . . . Service berry
Prunus virginiana L. . . « « « « » « « « « «» « Chokecherry
Quercus gambelii Nutt. . . . . . « « « « « « « Gambel oak

Frequent shrubs, sometimes subdominant:

Cornus stolonifera Michx. . . . . . . . « . . Red osier dogwood
Rosa woodsii Lindl. . . . . +« ¢« « « « « « « .« Wild rose

Ribes aureum Pursh. . . . . . ¢« . + « « « « « Golden currant
Ribes inexrme Rydb. . . . . . ¢« « « « « « « . . Wild black currant
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Occasional trees:

Salix lutea watsoni (Bebb) Jepson « « « « « « . . Yellow willow
Crataegus rivularis Nutt. . . . . . « « « « « . . River hawthorn
Tamarix pentandra Pall. . « +« « « « &« « s « « » » lamarix
Elaeagnus commutata Benth. . . « « « « ¢« « « « « Bull berry

Occasional shrubs:

Clematis ligusticifolia Nutt. . . . . . . . . . . Western virgin bower
Berberis repens Lindl. . . +« « « « « « = « « « « Oregon grape
Potentilla fruticosa L. « v +« « « « « « « s « « » Shrubby cinquefoil
Rhus trilobata Nutt. . . . e « s+ e« s+ e« « « « « Sguawbush
Symphoricarpos longiflorus A Gray .« « « « « « « Snowberry
Symphoricarpos oreophilus A. Gray « « « « « « « « Snowberry

Dominant grasses:

Agrostis @alba L. 4 o o o « o s o« « s « s« o« « « « Redtop

Bromus inermis [eySS. . « « « « ¢ « « « « o« « « « Omooth brome
Bromus tectorum L. . . . « « « « « « « « « « « « Downy chess

Elymus condensatus Presl. . . « « « « « « « « « « Giant ryegrass

Poa pratensis L. . « « v 4« « « « « « « « « « « « Kentucky bluegrass

Frequent or locally dominant herbs:

Agropyron smithii Rydb., « « + « « + « « « « « « . Western wheatgrass
Agropyron trachycaulum (Link) Malte . . . . . . . Slender wheatgrass
Smilacina stellata (L.) Desf. . . . . «. « «. . . . False Solomon seal
Monolepis nuttalliana (Schult.) Greene . . . . . Poverty weed
Urtica gracilenta Greene . . « « « » « « « « « .« OStinging nettle
Thalictrum fendleri Engelm. . « « « « « + « «» . « Meadow rue

Cleome serrulata Pursh. . . . . . « « « « « « « . Rocky Mt. beeflower
Descurainia pinnata (Walt.) Britt. . . . . . . . Tansy mustard
Descurainia sophia (L.) Webb. ex Pratl. . . . . . Tansy mustard
Lepidium virginicum L. . . . +« « « « « « « . « . Peppergrass
Schoenocrambe linifolia (Nutt,) Greene . . . . . Plains mustard
Thlaspi arvense L. . . . . &« « s « « « &« « » &« Penny cress
Potentilla diversifolia Lehm e + ¢« « s« « &« o« « « Cinguefoil
Astragalus agrestis Dougl. . « « « « « « « « & « LOCO

Glycyrrhiza lepidota Nutt. . . . . . . . . . . . Wild licorice
Lathyrus brachycalyx Rydb. . « .« « + « « « « « . Wild sweetpea
Lupinus greenei A, Nels. . . « &« « « « « « « « « Lupine

Melilotus alba Desr. . v « « « « « o« « o« « « « « White sweet clover
Melilotus officinalis (L.) Lam. « + &« « « « . « . Yellow sweet clover
Oxytropus albiflora (Nutt.) Schum. . . . . . . . Tall loco
Trifolium fendleri Greene . « « +« « « « « « « « « Fendler clover
Trifolium hybridum L. . . « + « « +« « « « « « « . Alsike clover
Sidalcea neomexicana A. Gray . « « = « « s« « » « False mallow
Gayophytum ramosissimum T. & G. . « « « « « « « . Gayophytum
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Frequent or locally dominant herbs (continued)

Collomia linearis Nutt. . . . . .
Gilia aggregata (Pursh) Spreng. .
Phlox longifolia Nutt., . . .

Lappula florabunda (Lehm.) Greene
Mertensia ciliata (James) G. Don
Castilleja linariaefolia Benth. .
Pentstemon comarrhenus A. Gray .
Campanula rotundifolia L. . . . .
Achillea lanulosa Nutt.

Agoseris glauca (Pursh) Dietr.

Artemisia ludoviciana Nutt. . . .
Senecio cymbalarioides Nutt. . .
Senecio integerrimus Nutt. . . .

Occasional herbs:

Bromus anomalus Rupr. . . . . . .
Bromus ciliatus L. . « « . « . .
Dactylis glomerata L. . . . . . .
Elymus canadensis L. . . « . . .
Festuca ovina L. . . . .

Festuca rubra L. &« « s ¢ « o «

Melica bulbosa Geyer . . . . .
Muhlenbergia filiformis

Phleum pratense L. . . . . . . .
Poa compressa L. . . « « « « . .
Poa nevadensis Vasey . « « « « &
Stipa lettermani Vasey . . . . .

Stipa pinetorum M. E., Jones . .
Allium macropetalum Rydb. . . . .
Smilacina racemosa (L.) Desf. . .
Humulus lupulus neomexicanus Nels.
Comandra pallida A, DC. . . . . .

Eriogonum racemosum Nutt. . . . .
Polygonum aviculare L. . . . . .
Rumex mexicanus Meisn. . « « « &
Blitum capitatum L. . . . « . . .
Chenopodium album L. . . . . . .

Chenopodium glaucum L. . . . .
Chenopodium leptophyllum Nutt.
Kochia scoparia (L.) Schrad. . .
Salsola kali tenuifolia Tausch. .

Silene noctiflora L. . . + « « .
Stellaria longipes Goldie . . . .
Corydalis aurea Willd., . . . . .

Erysimum capitatum (Dougl.) Greene
Lepidium densiflorum Schrad. .

(Thurb.) Rydb. .

27

Collomia

Scarlet gilia

Wild sweet William
Stickseed

Bluekell

Indian paintbrush
Beardtongue
Bellflower

. Purple yarrow

. False dandelion

. Herbaceous sagebrush
. Senecio

Senecio

Nodding brome
Fringed brome

. Orchard grass

Canada ryegrass

. Sheep fescue

Red fescue
Onion grass

. Pull-up muhly
. Timothy

Canadian bluegrass
Nevada bluegrass

letterman needle grass
Needle and thread grass

Wild onion

False Solomon seal
New Mexican hop
False toadflax
Wild buckwheat
Doormat weed
Mexican dock

Blite

Lambsquarter

. Pigweed

Narrowleaf goosefoot
Summer cypress
Russian thistle
Catchfly

Starwort

Golden corydal
Wallflower

. Peppergrass



Occasional herbs (continued)

Thlaspi alpestre Lo & o & & & « o « &
Fragaria bracteata Heller . . . . . .
Potentilla glandulosa Lindl. . . . «

Potentilla pectinisecta Rydb. . . . .
Astragalus diversifolius A. Gray . .

Lotus wrightii (A. Gray) Greene . . .
Trifolium pratense L. « « « ¢ &« « « «
Vicia americana Muhl. . « « « « + « &
Ceranium fremontii T. & G. . . . . .
Ceranium parryi (Engelm.) Heller . .
Linum Jlewisii Pursh. + « ¢« + « o « &

Euphorbia glyptosperma Engelm. . . .
Euphorbia robusta (Engelm.) Small . .
Gaura coccinea glabra (Lehm.) T. & G.
Gayophytum ramosissimum T. & G. . .

Androsace septentrionalis L. . . . .
Swertia radicatum (Kell.) Kuntze . .
Asclepias speciosa Torr. . . « « o «
Phacelia heterophylla Pursh. . . . .
Lappula redowskii (Hornm.) Greene . .
Physalis longifolia Nutt. . . . . . .
Solanum triflorum Nutt. . . . . . .«
Collinsia parviflora Dougl. . . . .« .
Castille ja sulphurea Rydb. . . . . .
Linaria vulgaris Mill. . . . « « « « &
Scrophularia occidentalis (Rydb.) Bickn.
Galium boreale L. . . + & &« & « & o &
Campanula parryi A, Gray . « « « o« =
Valeriana edulis Nutt. . . . . . .
Agoseris glauca parviflora (Nutt.)
Antennaria parvifolia Nutt. . . . . .
Antennaria microphylla Rydb. . . .
Aster adscendens Lindl. . . . . « « &

Centaurea picris Pall. . . « « « « &
Chrysopsis villosa (Pursh.) Nutt. . .
Erigeron speciosus speciosus Crong.
Erigeron speciosus macranthus (Nutt.)
Iva axillaris Pursh. . « « ¢« &« « « &
Lactuca pulchella (Pursh) DC. . . . .
Lactuca scariola L. . . ¢ ¢ ¢ « o &
Senecio ambrosioides Rydb. . . . . .
Senecio crassulus A. Gray « « « « « «
Senecio mutabilis Greene . . « « . &
Senecio platylobus Rydb. . « . . . .
Tanacetum vulgare L. . & « « &« o« « &
Taraxacum officinale Wiggers . . . .
Tragopogon dubius ScoP. « « « « o« « &
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Rydb. .

Penny cress

Wild strawberry
Shrubby cingque foil
Cinquefoil

Loco

Deervetch

Red clover
American vetch
Fremont geranium
Parry geranium
Blue flax

Little spurge
Robust spurge
Gaura

Gayophytum

Rock jasmine

Green gentian
Milkweed

Hairy waterleaf
Western stickseed
Ground cherry
Nightshade
Blue-eyed Mary
Sulphur paintbrush
Butter and eggs
Scrophularia
Northern bedstraw
Parry bellflower
Edible valerian
False dandelion
Pussytoes
Everlasting

Aster

Russian knapweed
Golden aster
Fleabane

Wild fleabane
Poverty weed

Blue lettuce

. Prickly lettuce

Groundsel
Groundsel
Groundsel
Senecio

Tansy

Common dandelion
Goatsbeard



Small Tree and Shrub Communities

Along certain portions of the stream banks, especially in the narrower
parts of the Gunnison River valley and in the side canyons, small trees and
shrubs grow in dense communities which may be more or less continuous for con-
siderable distance but often in smaller clumps variously spaced. Sandbar,
Geyer, Bebb, yellow and whiplash willows are the dominant species occurring
in various combinations. Of these, the whiplash willow, Salix caudata, is the
largest, sometime reaching 20 ft. in height, and is characterized by bright
green, lanceolate and slenderly acuminate leaves 4 to 6 in. long. The other
species are usually shrubs seldom exceeding 15 ft. tall and usually ranging
from 6 to 10 ft. The sandbar willow, Salix exigua Nutt., is commoner along
the Gunnison River and has a more bushy habit with numerous slender erect stems
with pale linear leaves tapered at both ends, 2.5 to 4.5 in. long with a very
short petiole. The Geyer willow, Salix geveriana (Anders) Rydb., has rather
small leaves mostly 1 to 2.5 in. long, dark green above and pale or glaucous
beneath, tapering at the base and acute or shortly acuminate at the apex. The
leaves of the Bebb willow, Salix bebbiana Sarg., are also rather small and
about the same length as the last, but they are variable in shape, ranging
from narrowly elliptical and acute at both ends to broadly oblanceclate or
obovate-oval and abruptly shortly acuminate, smooth and dull green above but
veiny and pale beneath. The yellow willow, Salix lutea Nutt., is noted for
its yellow twigs which become reddish-brown on the sunny side. The leaves are
bright green, mostly 2.5 to 4 in. long, ovate-lanceolate to lanceolate from
a rounded cordate base and rather broadly acute to shortly acuminate at the
apex. Associated species in fewer numbers, but sometime locally dominant, in-
clude river birch, alder, wild rose, hawthorn, chokecherry and red osier dog-
wood. Of these, the small hawthorn, Crataegus saligna,Greene, is notable be-
cause it is endemic to the canyons of west central Colorado. It is a small
tree, rarely over 15 ft. tall, with slender somewhat drooping branchlets bear-
ing small dark green leathery rhombic-oblanceolate leaves 1.5 to 2 in.. long,
acute to obtuse at the apex and tapering to a slender petiole. The river
hawthorn, Crataegus rivularis Nutt., has less slender branchlets and the
leaves are larger and slightly broader in proportion. It is much less frequent
in this region.

less frequent shrubs are golden currant, wild black currant and twin-
berry. Among the larger and more conspicuous herbs, Indian hemp and wild
licorice may be scattered among the trees or around the margins of dense
clumps, sometimes becoming densely aggregated in local open places. Very
often the trees grow so close together as to exclude other plants. Dense
growths of grasses, rushes and sedges together with horsetails and a variety
of other herbs in fewer numbers, crowd closely around the margins and oc-
cupy the open areas where the continuity of the trees is interrupted. In
some broader areas where adjacent low terraces are continuous with the river-
banks the willows and some times the birch, hawthorn and wild rose are dis-
posed in thickets with grasses and herbs occupying the intervening areas,
frequently with widely scattered shrubs like snowberry, shrubby cinquefoil
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and the wild currants. Here also the buffalo berry, Shepherdia argentea
Nutt., occasionally appears. It is a small tree with silvery-gray leaves
standing out conspicuously in the midst of the prevailingly green background.

In Black Canyon and parts of Cebolla and Lake canyons where steep slopes
arise abruptly from the stream banks, the communities become narrow often thin-
ning out at the extremities to a discontinuous fringe and are interrupted at
intervals by cliffs and talus slopes descending to the water’s edge. Plants of
the drier hillsides, like Gambel oak, squawbush, rabbitbrush, big sagebrush,
crowd downward closely to the riverbank trees, often mingling with them and
occasionally single trees or small groups of Douglas fir or blue spruce tower
above them.

TERRACE COMMUNITIES

The vegetation of terrace areas and adjacent stream banks are usually
so mixed and diffused one with the other that no distinct zonation is evident.
However, there are a few distinect terraces, the largest about three acres in
extent, where rabbitbrush, typical of such areas, grows in stands of 40 to 60
per cent density. Several species grow here all of which are similar in habit
and have strict slender stems growing in dense tufts 3 to 4 ft. tall and about
the same distance across the crowns. The leaves are slender, mostly 2 to 3
in. long, and the small composite heads of yellow flowers are borne in dense
clusters at the summits of the stems in late summer and fall, very showy.
Usually the bushes are quite evenly spaced with a limited number of associated
plants crowded around their bases and dispersed in the intervening spaces.

The tall rabbitbrush, Chrysothamnus nauseosus, is the dominant species,
the stems and narrowly linear leaves of which are matted with tangled white
hairs giving the plant a decidedly pale grayish-green appearance. In contrast,
the varnishleaf rabbitbrush, Chrysothamnus viscidiflorus, and its variety
tortifolius, have green narrowly lanceolate leaves devoid of hairs, in the
latter variety spirally twisted. The aromatic sagebrush, Artemisia dracun-
culoides, appears here occasionally. It is a shrub of about the same size
but with a rounded crown and has very slender dark green stems and narrow
leaves.

The soil in these areas is usually mildly saline as reflected by the
presence of several halophytic plants including the annual inkweed, Suaeda
depressa; annual atriplex, Atriplex hastata; fireball, Kochia scoparia;
and the grasses, alkali sacaton, Sporobolus airoides; Alkali grass, Puccinellia
distans; dropseed muhly, Muhlenbergia asperifolia; and saltgrass, Distichlis
stricta.
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The general composition of several communities include the following:

Dominant shrub:

Chrysothamnus nauseosus (Pall.,) Britt. . . . . . .

Frequent shrubs:

Chrysothamnus viscidiflorus (Hook.) Nutt. . . . . .
Chrysothamnus viscidiflorus tortifolius(Gray)Greene
Artemisia dracunculoides Pursh. . . . . . . « « « &

Occasional shrubs:

Chrysothamnus parryi (A. Gray) Greene . « « « . . .
Atriplex canescens (Pursh) Nutt. . . . . . . . .

Frequent grasses:

Bromus tectorum L. . . . . &« ¢ ¢ 4 ¢« 4« 4 ¢ 4 o o &
Distichlis stricta (Torr.,) Rydb. . . . . « « « « &
Elymus condensatus Presl. . . . . . « « « « . &
Hilaria jamesii (Torr.) Benth. . . « + « v v « « .
Hordeum jubatum L. . R T EE R
Muhlenbergia asperlfolla (N, & M.) Parodi . . . .
Puccinellia distans (L.) Parl. . « v v v « &+ « .
Sitanion hystrix (Nutt.) J. G, Smith . . . . . .
Sporobolus airoides Torr. « v «v « ¢ « « o o « s « «

Frequent'herbs:

Polygonum aviculare L. . . . .+ ¢ ¢« ¢ 4 & &« & « &
Chenopodium album L. . . . P N R
Chenopodium leptophyllum Nutt o« w W e s om o momom e
Kochia scoparia (L.) Schrad. . . . « « v & « « .
Salsola kali tenuifolia Tausch . . . « . « . « .
Atriplex hastata L. . . ¢« v ¢« ¢ ¢ v v v ¢« & o o
Atriplex rosea L. v v v v 4 v v ¢ ¢ o o o « o o o
Lepidium densiflorum Schrad. . . . « « « « « « « &
Descurainia pinnata (Walt.) Britt. . . . . . . .
Cleome serrulata Pursh. . . « . . « « « « . .
Asclepias speciosa TOrr. .« v v v« « s « o o &« « o =«
Centaurea picris Pall. . . « ¢« v & v ¢« & &« & « &
Cirsium undulatum (Nutt.) Spreng. « « « . . « « . .
Erigeron flagellaris Gray + « 4 & o « « « « 2 o « =
Helianthus annuus L. . . & v 4 4 ¢ ¢ 4 & o & « o &
Iva axillaris Pursh . . . « + ¢« v ¢ ¢« v ¢« ¢ &« & « &
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Big rabbitbrush

. Varnishleaf rabbitbrush

Twistedleaf rabbitbrush

. Aromatic sagebrush

Parry rabbitbrush

. Four-wing saltbush

Downy chess
Saltgrass
Giant ryegrass
Galleta grass
Foxtail barley
Dropseed muhly

. Alkali grass

Squirreltail

. Alkali sacaton

. Doormat weed

Lambsquarter
Narrowleaf goosefoot
Fireball

Russian thistle
Annual atriplex

. Rose atriplex

Peppe rgrass

. Tansy mustard
. Rocky Mt. beeflower

Milkweed
Russian knapweed
Thistle

. Fleabane

Sunflower

. Poverty weed



HAY FIELDS AND WEED COMMUNITIES

Rich agricultural and mineral resources of central western Colorado
have keen exploited during the last hundred years and a network of roads to
service both ranch and mining properties has cut swaths through the native
vegetation, A narrow gage railroad formerly wound through the gorge of Black
Canyon, entering by way of Cimarron Canyon, and followed the Gunnison River
to the town of Gunnison with a branch line through Lake Canyon to Lake City.
About 16 years ago the service was discontinued and the tracks taken up. The
old roadbed is now a dirt highway through Black Canyon but elsewhere it is a
weed-grown foot trail. U. S. Highway 50 descends from the east end of Blue
Mesa and passes through the Gunnison River valley. Extensive operations in
rerouting parts of the Highway above the reservoir lewvel are in progress at
the present time.

Farmlands

Farmlands occupy nearly all of the flatter parts of Iola and Sapinero
valleys and extend to some of the gentler foothills where canals furnish water.
Hay is practically the only crop, except for small vegetable gardens and a few
fruit trees. Smooth brome grass and alsike clover are the dominant hay plants
while timothy, redtop, red clover and alfalfa are grown in lesser quantity.

Weed Communities

In natural communities, weeds usually assume a minor role, but when the
native vegetation is removed, and especially when the soil is disturbed, they
become the first pioneers to invade the bare soil. They compete with farm
crops and flourish along ditch banks, fence rows, roadsides and around dwell-
ings.

Two outstanding traits of weeds are their adaptation to a wide range
of environmental conditions and to their great tenacity of life. Kochia
scoparia often becomes robust and reaches 6 ft. or more tall when growing on
canal banks but become progressively smaller in drier upland soils where it
is a foot or less in height. Lambsquarter and the maple-leaved goosefoot
show similar extremes while many smaller herbs show a wide range of size on
a smaller scale, as in the Russian thistle, tansy mustards, gold of pleasure,
tumbling mustard, peppergrass and the western stickseed. Along ditch banks,
fence rows and some low lying roadsides these and many other weeds thrive,
their ample foliage forming tall lush borders. Here the hay plants extending
from the fields together with baltic rush, sedges, western bluestem, Kentucky
bluegrass, orchard grass, redtop, soft chess, cheat grass and foxtail barley
crowd among the taller herbs. More sporadic or in local stands are redroot,
pigweed, choriospora, wild licorice, white sweet clover, milkweed, ground cherry,
prickly lettuce, sunflower, burdock and cocklebur. In some of the more open
places low growing species like the common mallow, wild morning glory, night-
shade, plantain and dandelion are conspicuous.
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The general composition is as follows:

Agropyron smithii Rydb. . .
Bromus inermis lLeyss. « « « . .

Bromus racemosus L. . . . . .
Bromus tectorum L. . . . . . .
Dactylis glomerata L. « . . . .

Echinochloa crus-galli (L.) Beauv.

Elymus candensis L. . . . . . .

Elymus condensatus Presl. . . .
Clyceria striata (Lam.) Hitchec.
Hordeum jubatum L. . . . . . .
Panicum capillare L. . . . . .
Phleum pratense L. . . . . . .
Poa pratensis L. . . . . . . .
Carex nebraskensis Dewey . . .

Carex rostrata Stokes . . . . .

Juncus balticus montanus Engelm.

Juncus longistylis Torr. . . .
Urtica gracilenta Greene . .
Rumex crispus L. . . . . « . .

Amaranthus retroflexus L. . . .
Chenopodium album L. . . . . .
Chenopodium glaucum L. . . .

Kochia scoparia (L.) Schrad. .
Camelina microcarpa Andrz. . .
Chorispora tenella DC. . . . .
Brassica nigra (L.) Koch. . . .

Descurainia pinnata (Walt.,) Britt.

Descurainia sophia (L.) Webb. .
Lepidium draba (L.) Desv. . . .

lepidium virginicum L. . . . .
Sisymbrium altissimum L. . . .
Thlaspi arvense L. . « « « « &
Glycyrrhiza lepidota Nutt. . .
Melilotus alba Desr. . « . . .
Melilotus officinalis (L.) Lam.
Medicago sativa L. . . . . .

Trifolium hybridum L. . . . .

Trifolium repens L. . « « . . .

Trifolium pratense L. . . . . .
Malva rotundifolia L. . . . . .
Cicuta douglasii (DC.) Coult. .

Sium suave Walt. . . . . . . .
Asclepias speciosa Torr. . . .
Convolvulus arvense L. . . . .
Physalis longifolia Nutt.

Solanum nigrum L. . . . . . . .
Plantago major L. . . . . . . .
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Western bluestem
Smooth brome
Soft chess

Cheat grass
Orchard grass
Barnyard grass
Canadian ryegrass
Giant ryegrass
Fowl mannagrass
Foxtail barley
Witchgrass

. Timothy

Kentucky bluegrass
Nebraska sedge
Beaked sedge
Baltic rush
Meadow wiregrass
Stinging nettle
Curly dock
Redroot
Lambsquarter
Pigweed

Fireball

Gold of pleasure
Chorispora

Black mustard
Tansy mustard
Tansy mustard
White top

Peppe rgrass
Tumbling mustard
Penny cress

. Wild licorice

White sweet clover
Yellow sweet clover
Alfalfa

Alsike clover

White clover

Red clover

Common mallow
Water hemlock
Water parsnip

. Milkweed

Wild morning-glory
Ground cherry
Black nightshade
Plantain



General composition (continued)

Arctium minus (Hill.) Bernh. . . . . . . . . . Burdock

Erigeron canadensis L. . . . . . « . . « « « « Canadian fleabane
Helianthus annuus L. . . &+ « « ¢« « « « « « . . Sunflower

Iva axillaris Pursh. . . . . ¢« ¢« ¢« ¢« « « « « « Poverty weed
Lactuca scariola L. + &« v« + + 4« « « « « « « « o Prickly lettuce
Solidago canadensis L. . . . . +« « +. « « « «» « Canadian goldenrod
Taraxacum officinale Wiggers . . . . « . « . . Dandelion
Xanthium saccharatum Wallr. . . . . . . . . . . Cocklebur

In some of these communities the sandbar willow, Salix exigua; wild
rose, Rosa woodsii; and some rabbitbrushes, Chrysothamnus spp. have become
established in small clumps. In some areas just outside fences that surround
hay fields, the hay plants have volunteered and are dominant.

Many of these plants occur around dwellings and farm buildingsin dry
soil, certain ones frequently becoming conspicuous. Poverty weed grows in
rather open stands on otherwise bare ground; the doormat weed, Polygonum
aviculare, spreads out here and there in little round mats; cheat grass and
the tansy mustards commonly crowd close to the bases of farm buildings where
rainwater drips. Similarly some taller herbs have the same habit, rose atriplex,
lambsquarter, redroot, the common pigweed, barnyard grass, witchgrass, and
orchard grass are notable in this respect. Patches of white top mustard are
often dense while penny cress becomes more openly aggregated.

On dry upland ground, particularly along graded roadsides, many of the
same species cited above are scattered and show less vigorous growth, often
with considerable bare soil between them. Some species are xerophytes peculiar
to these habitats. Of this sort are desert wheatgrass, Agropyron desertorum;
squirreltail grass, Sitanion hystrix; false buffalo grass, Munroa squarrosa;
Russian thistle, Salsola kali tenuifolia; Monolepis nuttalliana; some pepper-
grass, Lepidium spp.; Malcolmia africana; western stickseed, Lappula occiden-
talis; and the matchweed, Gutierrezia microcephala. Others of characteristic
habit are the prostrate pigweed, Amaranthus blitoides; doormat weed, Polygonum
aviculare; the puncture vine with its spiny fruits, Tribulus terrestris;
little spurge, Euphorbia glyptosperma; and the trailing verbena, Verbena
bracteata, which spread out flat on the ground in circular mats widely dispersed
on bare soil.

Around the drip zone of roadside trees, particularly in the canyons, or
at the bases of large rocks or cliffs where rainwater drains, cheat grass,
Bromus tectorum; soft chess, Bromus racemosus; tansy mustards, Descurainia
pinnata and D. sophia; gold of pleasure, Camelina microcarpa; peppergrass,
lepidium virginicum and Monolepis nuttalliana are often densely aggregated.
Similar dense growths border some ungraded upland roadsides where the soil

is loose.
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HILLSIDE AND UPLAND COMMUNITIES

The hillsides and uplands embracing the open valleys of the Blue Mesa
basin mostly rise rather gently and increase in steepness as the elevation
increases upwards. Steep slopes also occur at points where the river flows
close to the bases of high mesa-like terraces and where it cuts through the
terrace-like traverse separating Iola and Sapinero valleys. Most of the hills
are more or less regularly rounded with a few rocky outcrops and ledges.

Big Sagebrush Communities

Extensive light gray communities of the big sagebrush are more or less
continuous over most of these areas, often extending high up over the crest
of the hills.

The big sagebrush, Artemisia tridentata Nutt., is a silvery-gray shrub
of erect-spreading habit, mostly 1 to 2 ft. tall but becoming upwards to 10
ft. in local stands where favorable environmental conditions reach a maximum.
The main trunk is short and thick with gray shreddy bark extending upwards on
the somewhat abruptly narrowing branches and slender terminal twigs. The
leaves are more or less erect, wedge-shaped with three teeth at the truncated
apex, 1 to 1.5 in. long and covered with white appressed hairs. The plant
is primarily a surface-water feeder, usually with widely spreading roots but
in deep loose soil they may descend as much as 15 ft. Extensive communities
are more or less continuous over the lower mountain slopes often extending
high up over the crests of the hills., On open slopes the shrubs are low and
more or less evenly spaced, the density ranging from about 15 to 35 per cent
with considerable bare soil between the bushes which is often augmented by
numerous stock trails. In the bottom of ravines and along the bases of the
steeper slopes the growths are more robust and taller, the density ranging
upwards to as much as 60 to 75 per cent.

In shallow gullies and open ravines where precipitation water drains
or where the slope exposure receives less direct sunlight the continuity of
the cover is interrupted by the darker green of the Gambel oak and by mixed
growths including chokecherry, service berry and the mountain red juniper.
These plants may occur in local clumps, scattered or occasionally single
ones isolated. In other instances local dense growths of rabbitbrush occur,
particularly along the drainage ways. Outcropping rocks and ledges provide
a contrasting type of environment where the associated plants are more varied.
Here the narrowleaf yucca, wax currant, bitterbrush, Holodiscus,and silver
sagebrush occur, occasionally with aggregations of prickly pear cacti, snow-
berry or the horsebrush, In these and similar places certain herbaceous
plants are more concentrated. TFendler’s cloakfern, brittle fern, stonecrop,
rockcress, alumroot and the Colorado bedstraw are notable crevice plants.
The four-o’clock, clammyweed, Eriogonum campanulatum, Fendler’s sandwort,
bladder pod, Fendler's spurge, pale evening primrose, Leptodactylon pungens,
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Fig. 3. Big sagebrush dominating a hillside but
giving way at top and bottom to other shrubs
and trees. Photo by Gerald Groves.

Fig. 4. Stands of spruce and Douglas Fir dominate
the streamsides in sheltered stretches of
Soap Creek. Photo by Gerald R. Groves.
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Phlox caespitosa, hairy waterleaf, Pentstemon coloradensis, P. barbatus,
Artemisia ludoviciana, Aplopappus acaulis, A. amerioides, Senecio ambrosioides,
S. crassulus, S. cymbalarioides, Coleosanthus grandiflorus and Chrysopsis
villosa are especially conspicuous among the rocks and on ledges.

Herbs of general distribution are numerous. Cheat grass is prevalent
everywhere and dominates the spring aspect but perishes early in July. DPeren-
nial grasses and herbs are frequent on less exposed slopes and high mesa-like
terraces but scanty on the open hillsides. Among the conspicuous ones are
slender wheatgrass, bunch wheatgrass, Canadian bluegrass, Indian ricegrass,
needle and thread grass, Stipa pinetorum, Letterman stipa, and the squirrel-
tail grass; wild onion, false toadflax, Eriogonum campanulatum, E. racemosum,
E. umbellatum, the rockcress, Arabis demissa, wallflower, mountain peppergrass,
blue flax, globe mallow, Androsace septentrionalis, scarlet gilia, Phlox
caespitosa, the paint brushes, Castilleja hispida and C. linariaefolia,
Pentstemon comarrhenus, yarrow, Agoseris glauca, A. parviflora, Antennaria
parviflora, A. microphylla, the fleabanes, Erigeron divergens cinereus, E.
flagellaris, and E. concinnus and the western thistle.

The general composition is as follows:

Dominant:

Artemisia tridentataNutt. . . . « « « « « + « « « « . Big sagebrush

Frequent shrubs and small trees (locally dominant):

Quercus gambelii Nutt. . . . + « « « « « « « « « « « Gambel oak

Amelanchier alnifolia Nutt. . . « ¢« + « ¢« « « « « « « Service berry
Cercocarpus montanus Raf. + « v« « « « « « »« « « « « « Mountain mahogany
Prunus virginiana L. . . . « « « « « « « s« « « « &« &« Chokecherry

Purshia tridentata (Pursh) DC. . . . . «. « « « « . . Bitter brush

Ribes cereum Dougl. + + & o =« &« « « s« « « « = « « « « Red wax currant

Opuntia hystricina Engelm. . . . . « « « « « « « « « Yellow prickly pear
Chrysothamnus nauseosus (Pall.) Britt. . . . . . . . Big rabbitbrush
Chrysothamnus nauseosus graveolens (Nutt.) DC. . . . Tall rabbitbrush
Chrysothamnus viscidiflorus (Hook.) Nutt. . . . . . . Varnishleaf rabbitbrush

Occasional shrubs, (locally frequent):

Yucca angustissima Engelm. . « « « « « « « « « « » « Narrowleaf yucca
Atriplex canescens (Pursh) Nutt. . . . . . . . . . . Four-wing saltbush
Berberis repens Lindl. . « « « « « « « « « « « « « « Oregon grape
Eurotia lanata (Pursh) Mog. . « « « « « « « « « « « « Winterfat
Holodiscus dumosus (Nutt.) Heller . . . + . « « « « « Ocean spray
Symphoricarpos longiflorus A. Gray . « « « « « « « « ONOWberry
Symphoricarpos oreophilus A. Gray . « « « « « « « « » Onowberry
Artemisia dracunculoides Pursh. « « « « « « « « « « . Aromatic sagebrush
Artemisia frigida Willds & « » s = w » = = = » « =« « Silver sagebrush

Artemisia nova (A, Nels.) H. &C. . . « + « « « .« « « Black sagebrush
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Occasional shrubs (continued)

Chrysothamnus depressus Nutt. . .

Chrysothamnus viscidiflorus stenophyllus

Tetradymia canescens DC. . . . .

Frequent herbs:

Cystopteris fragilis (L.) Bernh.
Notholaena fendleri Kuntze . . .

Agropyron desertorum (Fisch.) Schult .

Agropyron smithii Rydb., . . . . .
Agropyron spicatum (Pursh) Rydb.

Agropyron trachycaulum (Link) Malte . .

Aristida fendleriana Steud. . . .
Bouteloua gracilis (H.B.K.) Lag.
Bromus tectorum L. . . . . . . .
Festuca ovina L. . . . . « « . .
Festuca rubra L. v v v « & & «
Hilaria jamesii (Torr.) Benth. .
Koeleria cristata (L.) Pers. . .
Melica bulbosa Geyer . . .

Oryzopsis hymenoides (R. & S.) Riker

Poa compressa L. . . . 3 i @

Sitanion hystrix (Nutt.) J. G. Smith .

Sporobolus cryptandrus (Torr.) A.
Stipa comata Trin. & Rupr. . . .
Stipa lettermanii Vasey . . . . .
Stipa pinetorum M. E. Jones . .
Allium macropetalum Rydb. . . . .
Calochortus gunnisonii S. Wats. .
Calochortus nuttallii Torr. . . .
Comandra pallida A. DC. . . . . .
Eriogonum campanulatum Nutt. . .
Eriogonum cernuum Nutt. . . . . .
Eriogonum ovalifolium Nutt., . .

Eriogonum racemosum Nutt. . . . .
Eriogonum tristichum Small . . .
Eriogonum umbellatum Torr. . . .
Chenopodium album L. . . . . . .
Chenopodium leptophyllum Nutt. .

Gray

Monolepis nuttalliana (Schult.) Greene

Salsola kali tenuifolia Tausch. .
Mirabilis linearis Pursh. . . .
Arenaria fendleri A. Gray . . . .
Clematis hirsutissima Pursh. .

Argemone intermedia Sweet . . . .
Cleome serrulata Pursh. . . . . .
Polanisia trachysperma T. & G. .
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Dwarf rabbitbrush
Little rabbitbrush
Spineless horsebush

Brittle fern
Fendler cloakfern
Desert wheatgrass
Western bluestem
Bunch wheatgrass
Slender wheatgrass
Three-awn grass
Slender grammagrass

. Cheat grass

Sheep fescue

Red fescue

Galleta grass
Junegrass

Oniongrass

Indian ricegrass
Canadian bluegrass
Sqguirreltail grass
Sand dropseed
Needle-and-thread grass
letterman stipa
Needle-and-thread grass
Wild onion

Mariposa lily

Sego lily

False toadflax
Campanulated eriogonum
Slender eriogonum
Silver plant

Wild buckwheat
Eriogonum

Sulphur eriogonum
Lambsquarter
Narrowleaf chenopodium
Schard

Russian thistle
Four-o’clock

Sandwort

Virginbower

Prickly poppy

Rocky Mt., beeflower
Clammy weed



Frequent herbs (continued)

Arabis demissa Greene . . v +v v « o o o «
Descurainia pinnata (Walt.) Britt. . . . .
Erysimum capitatum (Dougl.) Greene . . .

Lepidium montanum Nutt., . . . . . . « . .
Physaria floribunda Rydb. . . . . . « . . .
Streptanthus cordatus Nutt. . . . . . . .

Thlaspi alpestre L. . . . +« v v ¢ v v « o
Sedum stenopetalum Pursh . . . . . . . .
Heuchera parviflora Nutt., . . . . . . .
Astragalus spp. (8-4 sp. undertermined)
Lotus wrightii (A. Gray) Greene . . . . .
Lupinus greenei A, Nels. . . . . . .
Lupinus kingii S. Wats. . . . + « « « « « .
Oxytropis albiflora (A. Nels,) Schum. . . .
Linum lewisii Pursh . . . . . . . . + . . .
Euphorbia fendleri (Torr.) Gray . . « . . .
Euphorbia robusta (Engelm.) Small . . . . .
Sphaeralcea coccinea (Pursh) Rydb.
Sphaeralcea coccinea elata (Baker) Kerney .
Mentzelia dispersa 3. Wats. @ w
Gayophytum ramosissimum T. & G. . . . .

Oenothera caespitosa marginata (Nutt.) Munz.

Oenothera pallida Lindl. . . « « « « &« « &
Androsace septentrionalis L. . . . . . . .
Collomia linearis Nutt. . . . . . . « . . .
Gilia aggregata (Pursh) Spreng . . . . .
Gilia aggregata attenuata Gray . . . . . .
Gilia sinuata Dougl. e e e e e e
leptodactylon pungens (Torr.) Rydb. .
Phlox caespitosa Nutt. . . . . . . . . .
Phlox longifolia Nutt. . . . . . . . . .
Phacelia heterophylla Pursh. . . . . . . .
Amsinckia rugosa Rydb. . . . « . « « . . .
Cryptantha crassisepala (T. & G.) Greene
Cryptantha flaviculata (A. Nels) Payson .
Cryptantha gracilis Osterh. . . . . . .
Cryptantha jamesii (Torr.) Payson . . . . .
Lappula occidentalis (S. Wats.) Greene . .
Lithospermum multiflorum Torr. . . . . . .
Castilleja hispida Benth., . . . . . . « . .
Castilleja linariaefolia Benth. . . . . . .
Collinsia parviflora Dougl. . . . « « « .« &
Pentstemon barbatus arizonica . « « « « «
Pentstemon coloradensis A, Nels. . . . . .
Pentstemon comarrhenus A. Gray . . . . .
Pentstemon crandallii A, Nels. . . . . . .
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. Rockcress

Tansy mustard

. Wallflower
. Mt. peppergrass

Bladde rpod
Twistflower
Pennycrass

. Stonecrop
. Alumroot
. Locoweed

Deervetch
Lupine
King lupine

. Loco
. Blue flax

Fendler spurge
Mountain spurge
Globe mallow

Scarlet globe mallow

. Blazing star

Gayophytum
Evening primrose

. Pale evening primrose
. Rockjasmine
. Collomia

Scarlet gilia
Scarlet gilia
Gilia

Spiny phlox
Caespitose phlox
Wild sweet William
Hairy waterleaf
Fiddleneck
Cryptantha

. Cat eye
. Cryptantha
. Cryptantha

Western stickseed
Gromwell
Paintbrush

Indian paintbrush

Blue-eyed Mary
. Red pentstemon

Colorado pentstemon
Blue pentstemon
Beardtongue



Frequent herbs (continued)

Pentstemon watsonii A. Gray . « « « « « « « « « « « Watson pentstemon
Galium coloradoense Wright . . . . . +. « « « « . « Colorado bedstraw
Achillea lanulosa Nutt. . . . « ¢« « ¢« « =« « « « « . Purple yarrow
Agoseris glauca (Pursh) Dietr. . . . . . « . « . « False dandelion
Agoseris glauca parviflora (Nutt.) Rydb. . . . . . False dandelion
Antennaria anaphaloides Rydb. « . « =« « « « « » « . Pussytoes

Antennaria microphylla Rydb. . . « =« =« « « . « . . Everlasting
Antennaria parvifolia Nutt. . . « « « « « « « . . . Pussytoes

Aplopappus acaulis (Nutt.) Gray « =« = « « « « « . « Aplopappus
Aplopappus amerioides (Nutt.) Gray . . « « .« « . . Goldenweed
Artemisia ludoviciana Nutt. . . . . . «. « « « . . . Herbaceous sagebrush
Artemisia michauxiana Bess. « « « « « « « « « « « « Herbaceous sagebrush
Chaenactis douglasii (Hook.) H. & A. . . . . . . . False yarrow
Chrysopsis villosa (Pursh) Nutt. . . . . . . . . . Golden aster
Cirsium undulatum (Nutt.) Spreg. . « « « « . . . . Western thistle
Crepis occidentalis Nutt. . . . . « . « « « « « . . Hawksbeard

Crepis occidentalis costata (Gray) Babc. & Stebb. . Hawksbeard

Erigeron concinnus T. & G. . « ¢« « &« « « « « « « « Fleabane

Erigeron divergens T. & G. . . 4« = +« « « « « « « . Fleabane
Erigeron flagellaris A. Gray . « « « « « « « « « « Fleabane
Helianthus annuus L. . . . ¢« « « « « « « « « « « « Common sunflower
Helianthus petiolaris Nutt. . . . « « « « « « « . « Utah sunflower
Ptiloria pauciflora (Torr.) A. Nels. . . . . . . . Wire lettuce
Senecio ambrosioides Rydb. . « « « ¢« « « « « « . . Groundsel
Senecio crassulus A, Gray . « « « « « « « « « » « « Groundsel
Senecio cymbalarioides Nutt. . . . . « « « « « . . Senecio

Senecio mutabilis Greene . . « « « « « « « « « « « Groundsel
Senecio platylobus Rydb. . . &« « « « « « « « « « « Senecio
Townsendia exscapa (Rich.) Porter . . . . . . . . . Townsendia
Viguiera multiflora (Nutt.) Blake . « « =« « « « « « Golden ray
Wyethia amplexicaulis Nutt., . « « ¢« + & « « « « « . Mule-ear

Uplands of the Canyons

The deep narrow canyons present varied aspects according to the slope
exposures and rough contours. Black Canyon cleaves the high Blue Mesa, and
both sides are cut at right angles by numerous steep side ravines. Great
masses of native rock stand out in bold cliffs and ledges, mounting upwards
1500 ft. or more to lend a predominating reddish hue splashed with blackish
streaks, in contrast with green foliage which partially clothes the: less
forbidding areas.

In the canyon bottoms, smaller willows occur in discontinuous fringes

along the river banks, with narrowleaf cottonwoods isolated or in small clumps.
In the mouths of larger side canyons like Blue Creek, Curecanti Creek and
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Meyers Fork, they grow in small groves with understories of the usual stream—
side plants. On the steep slopes immediately above the stream banks birch,
alder, hawthorn and chokecherry tend to form irregular clumps while the bright
green foliage of the taller boxelder stands out against the darker green back-
ground.

The north-facing slopes of the canyon harbor a denser vegetation than
the exposed south-facing slope. Gambel oak is frequent everywhere, becoming
dominant in irregular stands lower down and extending high up in the side
ravines, while the mountain red juniper is more widely dispersed but conspicu-
ous by its larger size. Douglas fir and blue spruce stand out here and there
above the smaller trees and shrubs in the bottoms and scatteringly high up
among the cliffs where they cling on ledges and in crevices. On some steep
open slopes they grow in small dense forests.

At frequent intervals along the bases of shady cliffs the soil and rocks
are kept damp by seepage water from seams in the rocks which maintains a highly
mesophytic vegetation consisting of willows, dogwood, wild rose, chokecherry,
wild raspberry, black currant, red and blue elderberry, snowberries and the
twinberry with a dense undergrowth of grasses and herbs. Horsetails, Kentucky
bluegrass, redtop, marsh muhly and fowl mannagrass are most abundant around
wet places while fringed brome, California brome, orchard grass, pull-up muhly,
ticklegrass and slender wheatgrass are more conspicuous in drier situations,
Frequent flowering herbs include stinging nettle, wild strawberry, meadow rue,
American vetch and dogbane while others in fewer numbers, such as red banebkerry,
mountain hollyhock, fireweed, yellow evening primrose, cow parsnip, the tall
green gentian and Canadian goldenrod are conspicuous by their larger size. Hop
vines often grow tangled among shrubbery and herbage and occasionally the
Columbian virginbower climbs upward among the branches of shrubs and trees.

The starworts, blue-eyed Mary and androsace are small slender herbs commonly
growing in open soil and around the edges of denser vegetation.

In drier areas the mountain red maple appears together with squawbush,
Oregon grape, wax currant, mountain red currant, holodiscus, western ninebark
and the western mock oranges. Most of these plants crowd into the bottoms of
gullies and ravines but thin out among the cliffs and ledges where the more
xerophytic ones like wax currant, western ninebark, holodiscus and the mock
oranges stand out against the bare rocks. Big sagebrush and the silver sage-
brush are also frequent in these places while poison ivy is less common but
grows in dense colonies at the bases of some cliffs. Brickellia grandiflora
is especially characteristic on dry ledges and rocky places. It is a rather
large tufted herb, about 2 ft. tall, with numerous straight stems spreading
out from the crown and bearing rather widely spaced triangular-ovate leaves.
Smaller herbs are of wide variety, none particularly abundant, but more or
less scattered or in small colonies. Rockcress, bladder pod, sandwort, stone-
crop, red pentstemon, chaenactis, pale aster, golden aster, golden ray, herba-
ceous sages and certain species of senecio and aplopappus are the more prominent
kinds. Typical plants of dry crevices are Fendler’s cloak fern, slender lipfern,
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American parsley fern, alum roots, spiny phlox, Colorado bedstraw and the lit-
tle clubmoss. The curious rock-lover, Saxifraga bronchialis, roots in crevices
and spreads its closely and irregularly branched stems with numerous small
rosettes of slender leaves over considerable areas of bare shaded rocks.

In seepage areas and wet crevices of cliffs the white saxifrage, bitter-
cress, willowherb and yellow monkey flower are conspicuous. Here also the
brittle fern attains considerable size but persists in a dwarfed state among
dry shaded rocks.

The dry south-facing side of the canyon shows more exposed rock and
soil with less dense vegetation. Gambel oak grows in compact colonies on
local open slopes while the mountain red juniper is more or less evenly scat-
tered everywhere and, on the whole, the dominant tree. Blue spruce and Douglas
fir are fewer and more widely dispersed although grouped in small stands low
down close to the river and in steep gullies and ravines. Ponderosa pine is
sporadic and pinyon pine very sparse. Big sagebrush and rabbitbrush are more
in evidence on this side, especially low down where they show unusually tall
and vigorous growths. Squawbush is also conspicuous low down but holodiscus,
broadleaf mountain mahogany, bitterbrush extend upwards everywhere among rocks
and cliffs. Chokecherry, serviceberry, wax currant and snowberries are much
less vigorous and largely confined to ravines and protected places. Among
the smaller shrubs yucca, cacti, silver sagebrush and low scrubby growths of
Oregon grape are occasional and more local. The conspicuous grasses include
slender wheatgrass, Indian ricegrass, galleta grass, slender grammagrass
side-oats gramma, cheat grass, closed dropseed and needle-and-thread grass.

The xerophytic herbs are mostly the same species named on the north-
facing side but some of them like brickellia, western thistle, herbaceous
sagebrush, golden aster, golden ray and aplopappus stand out more conspicu-
ously. Here also are some plants peculiar to this side such as monardells,

a densely tufted fragrant mint which grows in open rocky places, a slender
species of milkweed, golden corydal, Mentzelia pumila and two very slender
and diffusely branched annuals, Eriogonum cernuum and Gayophytum ramosissimum.
Infrequent seepage water occurs under overhanging cliffs and generally sup-
ports dense colonies of false Solcmon seal, horsetails and several grasses.

Within the limits of the present studies, Cebolla and Lake canyons are
narrow and extend in a north-south direction. The sides are steep with numer-
ous outcrops of rocks and a few low cliffs. On the whole, the west-facing
slope is drier and presents a xerophytic vegetation much like that descriked
for the south-facing side of Black Canyon, except that big sagebrush is more
predominant although the communities are mixed. In contrast, Gambel oak is
more prevalent on the somewhat less xerophytic east-facing slope. Some steep
side ravines harbour spruce and fir on the more protected north-facing slopes
while mesophytic types, like chokecherry, service berry and snowberry occupy
the bottoms. Springs and seepage areas and their attendant vegetation are
lacking but ctherwise the plants are much the same as those found in Black
Canyon.
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Soap Creek Canyon is wider and more open with soil covered slopes where
considerable areas are dominated either by communities of Gambel oak or by
serviceberry while at higher elevations yellow pine occurs on the southern
exposures and woods of aspen, spruce and Douglas fir occupy the northern ex-
posures. High up in the canyon the latter descend to the canyon bottom. The
associated plants are much the same as those occurring elsewhere except that
certain ones like grasses, wild geranium, lupine, scarlet gilia, pentstemons,
shrubby cinguefoil, mertensia and the snowberries are much more abundant. The
common Siberian juniper and bearberry make their appearance here.

MOSSES AND LIVERWORT

Relatively few kinds of mosses are abundant in the reservoir basins
while the majority are infrequent or scanty, and often sporadic in distribu-
tion. In wet or moist habitats hydrophytic and mesophytic species are locally
abundant, especially on shaded banks along the quieter waters of the Gunnison
River and the side streams above the high water levels. Vertical soil banks
along the outer margins of flood plains are particularly favorable to a few
of the commoner species, especially where overhanging trees and shrubbery
provide more or less constant shade. Here Leptobryum pyriforme, Bryum cus-
pidatum, B. pseudotriquetrum and B. angustirete grow in dense green cushions,
sometimes forming extensive sods all over the banks and extending for as much
as 8 or 10 ft. laterally. Usually they are richly fruited with bright reddish-
brown capsules making a pleasant contrast against the green background of the
vegetative parts. Less common species are Funaria hygrometrica, Pohlia
wahlenbergii and Amblystegium serpens with a variety of occasional species
occurring here and there. During July and August the little annual liverwort,
Riccia frostii, appears in open wet flood plains where it forms small circular
rosettes % to 4 in. across and closely appressed on the damp soil.

Brook banks and seepage areas of the side canyons harbour a more varied
bryophyte flora. Here Marchantia polymorpha is the commonest liverwort. In
wetter situations Philonotis fontana, Bryum turbinatum, Mnium serratum,
Brachythecium salebrosum, B. albicans, B. rivulare, Amblystegium serpens, A.
trichopodium kochii, Campylium radicale and Hypnum patientiae elatum appear
while on damp banks and gravelly flood plains Distichium capillaceum, Pottia
heimii, Pohlia cruda, Bryum pallescens, B. cuspidatum, B. cirratum are
frequent.

Submerged or emergent hydrophytic mosses are occasionally encountered
in a variety of habitats. Fontinalis duriaei occurs attached to rocks in the
Gunnison River and especially in the lower reaches of side streams near their
mouths. Wet meadows and slow brooklets occasionally harbour dense patches of
Amblystegium riparium, Cratoneuron filicinum and Drepanocladus aduncus while
Hygrohypnum ochraceum, H. palustre and H. cochlearifolium grow in local
patches and dense mats on wet or submerged rocks in swifter brooks and around
small shaded waterfalls of the side streams, especially in Black Canyon.
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In wet crevices where seepage water emerges from under overhanging cliffs
and on the subtending rocks where water trickles downward, tufts and cushions of
Distichium capillaceum, Didymodon trifarius, D. mexicanus subulatus, Pottia
heimii, Funaria hygrometrica, Pohlia cruda, Bryum pallescens, B. cuspidatum and
Mnium serratum are typical of such habitats. In deep shaded crevices and under
strongly overhanging rocks where precipitation water lingers longest Timmia
barvarica, Tortella fragilis, Brachythecium utahensis, B. collinum and Hypnum
revolutum are found, the latter two being among the commoner species of the
region. Encalypta vulgaris and its variety mutica are typical in dry crevices
and also among the commoner mosses. Clevea hyalina and Asterella ludwigii,
characteristic liverworts, grow on shaded ledges and in crevices where the soil
remains moist most of the year. Several species of Bryum mentioned above are
abundant on steep soil banks of the north-facing slopes of Black Canyon but
their numerous young capsules fail to reach maturity before drouth conditions
set in during early summer.

Tortula ruralis is the most common moss of the region and grows on dry
soil in many different situations, in communities of big sagebrush, oak, under
various bushes, among rocks, in dry crevices and on open soil. While it is
typically a xerophyte, it also grows vigorously in damp shaded places where it
most freguently fruits., It is especially abundant in Black Canyon.

Among the rock mosses, Grimmia ovalis is the most conspicuous as well
as one of the most common species of the entire region. It forms black con-
vex cushions upward to 5 in. across on dry rocks and on vertical cliffs.
CGrimmia calyptrata is frequent and forms strongly convex cushions with a
hoary surface of white hairs, while G, anodon, G. plagiopodia and G. alpestris
occur only occasionally. Orthotrichum hallii is frequent throughout the re-
gion and locally abundant in Black Canyon. It forms compact tufts on bare
rock surfaces, usually in shaded places. Other associated species include
Orthotrichum alpestre, O. texanum and O. jamesianum. lLeskea tectorum is a
very small slender moss forming thin olivaceous mats on dry rock and bases
of trees.

ALGAE

Algae are distributed according to the nature and extent of the aquatic
habitats which range from the large volume of the Gunnison River through a
variety of smaller side streams and ditches to relatively still water of small
side pools, beaver ponds and shallow seepage areas. The main factors in the
distribution of the various populations are the velocity of the water and
aeration, the nature of the substrata and the degree of light or shade pres-
ent. Chemically the area is mainly ferro-magnesian and this is reflected in
the clean, bright colors of the algae and lack of calcium deposits on the sub-
trata and around attached plants. A few very local exposures of shale and
sandstones carry calcium sulfate and calcium carbonate and the water in these
limited areas harbour some algae but they are the common forms throughout
the area and are not restricted to calcic conditions.
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In some parts of the Gunnison River, particularly where the velocity
of the water is moderate, the rocks are densely covered with Cladophora
kuetzingiana a rather coarse branched filamentous form, the fronds of which
become upward to 12 in. long and often give the stream bed a distinctly
dark green color. Long strings of the algae extend in the direction of
the current and wave gently in the passing water. In other parts of the
river it is either scattered in isolated tufts or in smaller local aggrega-
tions while in swifter currents it becomes progressively shorter and often
ragged.

Second in abundance is Ulothrix zonata which forms shorter darker
green silky tufts attached to rocks. Ulothrix tenuissima is commonly asso-
ciated with it and differs in being much more slender. Both are unbranched
filamentous forms commonly rising in dense tufts from an expanded basal
palmelloid thallus spreading over the substata.

Locally the rocks are densely studded with the more or less globular,
dark olivaceous gelatinous colonies of Nostoc sp. ranging upwards to 1/2 in.
or more in diameter. Older masses become yellowish-brown and it is third in
abundance. Long strings of Stigeoclonium stagnatile are also attached to
rocks and is of a brighter green than the other species. It is a slender
filamentous form with short, widely-spaced attenuated branches and from the
limited observation it appears to be fourth in abundance.

Diatomes vary in abundance according to seasonal fluxes in populations
and are more or less general in nearly all aguatic habitats. The ubigquitous
Tabellaria flocculosa, Fragilaria sp., Synedra ulna, Diatoma hiemale, Coc-
coneis pediculus, and Amorpha ovalis are the most common kinds while a number
of species of Navicula, Gomphonema and Cymbella together with Rhopalodia
gibba, Epithemia argus, Ceratoneis arcus and Melosira sp. are frequent,

Botrydium granulotum and Vaucheria borealis occur as subaerial forms
on wet mud of banks and flood plains, usually in partial shade. Botrydium
is a curious globular sessile alga with a branched rhizoid penetrating the
muddy substratum.

Algae of the side streams, ditches and seepage areas. The larger side
streams, such as Lake, Cebolla and Soap creeks, are much alike and harbor
about the same algal communities as the Gunnison River with some variation
in density of populations and composition. A number of smaller brooks on the
whole show the greatest variety of algae although the populations are usually
less and more spotty in distribution. Usually there is more shade and the
influx from springs and seepage areas contribute algae particularly adapted
to these latter habitats. In the swifter currents Monostroma quaternarium
is conspicuous by its ruffled, dark green laminate fronds which become as
much as 2 in. long. It is generally aggregated in dense colonies in certain
places and more or less scattered elsewhere. It appears to be more tolerant
of shade than other associated forms. It is frequent in the Gunnison River,
particularly at the mouths of side streams.
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In quieter water of side pools and especially in beaver ponds dense
populations of Spirogyra and Zygnema with less Tribonema, Oedogonium and
Mougeotia float freely on the surface while Vaucheria, Ulothrix, Stigioclon-
ium and Cladophora are attached forms in less abundance. Less fregquent
species include Tetraspora gelatinosa, Chaetophora piciformis, Ch. incrassata,
Dreparnaldia acuta and Rhizoclonium hieroglyphicum. Desmids are freguent
but not as abundant in the early part of the summer as might be expected in
a ferro-magnesian region. Closterium acerosum and C. cucumis appeared in
the collections most frequently with Cosmarium crenulatum, C. ovale and C.
tetrophthalmum in fewer numbers. Melosira sp. is a filamentous diatom often
appearing among the free floating forms.

Shallow seepage areas, pools and small brooklets draining from them
are especially rich in blue-green algae. The dominant species include
Anabaena variabilis, A. inaequalis, A. oscillarioides, Nodularia spumigena
and N. sphaerocarpa, all of which occur in soft, yellowish-green or brownish
gelatinous colonies sometimes aggregated in dense masses on the bottoms and
occasionally extending to the wet banks exposed to the air. Oscillatoria
limosa is the dominant member of this genus and it commonly forms thin,
slimy, dark bluish-blackish-green sheets on submerged muddy bottoms, wood
and rocks. Less frequent Oscillatorias include O. angustissima, O. tenuis,
and O, animalis all of which form brighter bluish-green sheets. Phormidium
retzii and Ph. autumnale occasionally appear in dark blue-green sheets on
submerged rocks and wood. Cylindrospermum comatum and Rivularia borealis
occur in pale soft gelatinous masses while Calothrix parietina forms firm
gelatinous yellowish crusts on rocks and wood. Filaments of nearly all of
these species become separated from their gelatinous colonies and appear
scattered among other algae in many communities. In midsummer and autumn
the gelatinous masses of many of them become detached and float to the sur-
face of ponds and quiet pools.
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INTRODUCTION

This is a list of plants collected or observed in the Curecanti Reser-
voir basins by the University of Utah Ecological Research Expedition conducted
during June and July, 1961 under the direction of Angus M. Woodbury. The prin-
cipal objective of the expedition was a vegetation survey for the Bureau of
Reclamation; however, additional plant data were collected for other purposes
of the University.

The vegetation studies were made under the direction of Seville Flowers
who checked the identification of all specimens both in the field and in the
herbarium. He collected most of the non-vascular plants (algae and mosses)
and prepared the list of specimens. Robert N. Reynolds concentrated on the
grasses and prepared the annotated check list. Heber H. Hall emphasized the
collection of other vascular plants and provided the annotated list of speci-
mens. In addition to the specimens listed, other vascular plants recognized
and recorded in the field by Dr. Flowers have been incorporated in the list.

The Curecanti Reservoir basins extend in elevation from 6700 to 7500
ft. At this high elevation the spring growing season is retarded and early
flowering plants were in full bloom when the survey began June 26, 1961, but
many of the late summer flowering plants had not reached a maturity suitable
for herbarium use when it terminated July 22. Some of these plants were recog-
nizable and have been included in the check list. Since the reservoir basin
will soon be inundated and further collections from the basin improbable, this
collection of plants will be placed on deposit in the University of Utah her-
barium and will be available for further study.

A total of 752 specimens were prepared for herbarium reference. These
included most of the spring and early summer flowering plants, trees and shrubs.
The collection includes 68 families, 191 genera and 372 species, exclusive of
18 specimens identified to genera only.

All dates are of the year 1961 and all plants were collected within the
three reservoir basin sites, Blue Mesa, Morrow Point and Crystal, extending
from river mile (RM) 62.7 at the upper end to 20.7 at the Crystal damsite,
all in the Gunnison River drainage, Gunnison and Montrose Counties, Colorado.

These reservoirs are considerably higher in elevation than the Flaming
Gorge Basin surveyed in 1959 or the Navajo Basin surveyed in 1960 and contain
many different species in the flora. The great variety of physiographic as-
pects and forms found in the open basin of Blue Mesa, its side canyon trib-
utaries and the deep and rugged Black Canyon, creates many environmental niches
for a large variety of plants.

The assistance of F. T. Hermann, Washington, D. C., who identified the
Carex specimens; H. D. Harrington of Colorado State University, who identified
31 specimens from the collection; and herbarium personnel who helped with the
specimens is gratefully acknowledged.
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PLANTS

Many of the expedition crew members gathered specimens in the field and
brought them to Hall for pressing and recording of data. The initials of the
person making the collection or identifying the plant in the field without tak-
ing a specimen are given in parenthesis after each record. These names are as
follows: (SDD) S. D. Durrant; (SF) Seville Flowers; (GTG) Gerald T. CGroves;
(HHH) Heber H. Hall; (AWK) Allen W. Knight; (CRL) Calvin R. Lamborn; (GLR) Gary
L. Ranck; (RNR) R. Newell Reynolds: (EBR) Elroy B. Robinson; (ADS) A. Dean
Stock; and (RBW) R. Bruce Walker.

NON-VASCULAR PLANTS

Seville Flowers

Estimated extra abundance indicated by asterisks

CYANOPHYTA (phylum) . . . . . Blue-green algae
ALGAE (class) . . . . . Algae

*Oscillatoria angustissima W. & W. **Anabaena variabilis Ktz.
***Oscillatoria limosa Agard *Nodularia amorica Thuret

*Oscillatoria tenuis Agard **Nodularia sphaerocarpa Born.

Oscillatoria animalis Agard & Flan.

Phormidium autumnale (Agard) Gomont **¥Nodularia spumigena

Phormidium retzii (Agard) Gomont *Cylindrospermum comatum Wood.
***ostoc spp. (all sterile) Calothrix parietina (Naeg.)
**Anabaena inaecqualis (Ktz.) Born. & Thuret

Flan. Rivularia borealis R. Richter

**Anabaena oscillarioides Bory Rivularia sp.

Anabaena torulosa (Carmichael)

Langer.

CHRYSOTHYTA (phylum) . . . . . Yellow-green algae

Botridium granulatum (L.) Greville Vaucheria longipes Collins
***Tribonema bombycina (Agard) Hazen Vaucheria pachyderma Walz.
**Tribonema minor Klebs Vaucheria sessilis (Vauch.)

**Vaucheria geminata (Vauch.) DC.

CHLOROPHYTA (phylum) . . . . .
Bacillarieae (family) . . . Diatoms
Amorpha ovalis Kuetz. Cymbella spp.
Ceratoneis arcus (Ehr.) Kuetz. Diatima hiemale (Lyngb.) Heib.
Cocconeis pediculus Ehr. Epithemia argus (Ehr.) Kuetz.
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Bacillarieae (family) continued

Fragilaria spp.

Gomphonema spp.

Navicula spp.

Melosira spp.

Rhopalodia gibba (Ehr.) O. Mull.

Synedra ulna (Nitz.) Ehr.

Gloeocystis gigas (Ktz.) Lagern.

Tetraspora gelatinosa (Vauch.)

Desv.

Ulothrix tenuissima Ktz.

*#**Jlothrix zonata (Web. & Mohr.)

Ktz.
Stigioclonium attenuatum (Hazen)
Collins
**¥¥Stigioclonium stagnatile (Hazen)
Collins

Chaetophora elegans (Roth) Agard
*Chaetophora piciformis (Roth)
Agard
Chaetophora incrassata (Huds)
Hazen
Dreparnaldia acuta (Agard) Ktz.

BRYOPHYTA (phylum)

HEPATICAE (class)

Ricciaceae (family)

Riccia frostii Austin

MUSCI (class)

Ditrichaceae (family)

Ceratodon purpureus Brid.
Distichium capillaceum (Hedw.)
B. S. G,

Encalyptaceae (family)

Encalypta rhabdocarpa Schwaegr.
Encalypta vulgaris Hedw.
Encalypta vulgaris mutica Brid.

PLANTS

Dreparnaldia acuta (Agard)Ktz.
*%*%*Cladophora kuetzingiana Grunow
Rhizoclonium hieroglyphicum

(Agard) Ktz.
**Oedogonium spp. (sterile)
Monostroma quaternaium (Ktz.)
Desmaz.
**Spirogyra
Spirogyra
*¥**Spirogyra
Cleve
***¥Spirogyra varians (Hass.) Ktz.
**Spirogyra weberi Ktz.
**Zygnema insigne (Hass.) Ktz.
**Mougeotia spp. (sterile)
**Closterium acerosum (Schrank)
Closterium cucumis Ehrenb.
*Cosmarium crenatum Ralfs
Cosmarium ovale Ralfs
Cosmarium tetrophthalmum
(Ktz.) Breb.

inflata (Vauch. )Ktz.
longata (Vauch.)Ktz.
porticalis (Mull.)

Mosses and liverworts

Liverworts

Marchantiaceae (family)

Asterella ludwigii (Schwaegr.)Underw.

Clevea hyalina Lindb.
Marchantia polymorpha L.

Mosses

Pottiaceae (family)

Didymodon mexicanus subulatus
Thér. & Bart.

Didymodon trifarius (Hedw.) Brid.

Pottia heimii Furnr.

Tortula mucronifolia Schwaegr.

Tortula papillosissima (Coppey)
Broth.

Tortula ruralis (Hedw.) Smith
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PLANTS

Grimmiaceae (family) . Rock mosses

Crimmia alpestris Nees
Grimmia anodon B. S. G.
Crimmia ovalis (Hedw.) Lindb.

Funariaceae (family)

Funaria hygrometrica Hedw.

Orthotrichaceae (family)
Orthotrichum alpestre Hornsch.
Orthotrichum hallii Sulliv.
Orthotrichum jamesianam Sulliv.
Orthotrichum texanum Sulliv.

Timmiaceae (family)

Timmia bavarica Hessl.

Bartramiaceae (family)
Philonotis fontana (Hedw.) Brid.

Bryaceae (family)

Bryum angustirete Lindb.

Bryum argenteum Hedw.

Bryum caespiticium (L.) Hedw.

Bryum cirratum Hoppe & Hornsch.

Bryum cuspidatum (B. S. G.)
Schimp.

Bryum pallescens Schleich.

Bryum pseudotriquetrum (Hedw.)
Schwaegr.

Bryum turbinatum (Hedw.) Schwaegr.

Leptobryum pyriforme (Hedw.)
Schimp.

Mnium serratum Brid.

Pohlia cruda (Hedw.) Lindb.

Pohlia gracilis (Schleich.) Lindb.

Pohlia wahlenbergii (W. & M.)
Andrews
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Hypnaceae (family)

Amblystegium orthocladon P. Beauv.

Amblystegium riparium (L.) Hedw.

Amblystegium serpens (Hedw.) B.S.G.

Amblystegium trichopodium kochii
Lindb. )

Brachythecium albicans (Neck.)
B. S. G.

Brachythecium collinum (Schleich.)
B. 8. G.

Brachythecium collinum idahense
(R. & C.) Grout

Brachythecium rivulare B. S. G.

Brachythecium salebrosum (W, & M,)
B. S. G.

Brachythecium utahense James

Campylium radicale (P. Beauv.)
Grout

Cratoneuron filicinum (Hedw.) Roth

Drepanocladus aduncus (Hedw.)
Warnst.

Eurhynchium strigosum (Hoffm.)
B. 8. 6.

Hygrohypnum cochlearifolium
(Vent.) Broth.

Hygrohypnum ochraceum (Turn.)
Loeske

Hygrohypnum palustre (Hedw. )
Loeske

Hypnum patientiae elatum Schimp.

Hypnum revolutum (Mitt.) Lindb.

Neckeraceae (family)

Neckera pennata oligocarpa
(Bruch) Grout

Leskeaceae (family)

Leskea tectorum (Braun) Lindb.
Thuidium abietinum (Brid.) B.S.G.

Fontinalaceae (family) . Water moss

Fontinalis duriaei Schimp.




VASCULAR PLANTS

Heber H. Hall and Seville Flowers

PTERIDOPHYTA (phylum) . . . . . Ferns and allies
Polypodiaceae (family) . . . . . Ferns
Cheilanthus feei Moore . . . . . Lipfern

Black Canyon: dry schistose crevices, shady area, June 9, 7600 ft. (SF);
RM 87, dry rocky soil, roadside and near riverbank, July 15, 7200 ft.
(HHH); RM 36, moist crevice of large ledge associated with rich green
moss and liverworts, July 18, 6950 ft. (ADS); and Cimarron Creek, rocky

’

cliffs, frequent in ledges, July 21, 6900 ft. (HHH).

Cryptogramma acrostichoides (R.Br.) Clark . . . . . Parsley fern
Black Canyon, dry schistose crevices along north face, July 9, 7600 ft.
(SF).

Notholaena fendleri Kunze . . . . . Cloakfern

Dry Gulch, RM 50, face of rock crevice, dry soil, very rare, June 28,

8300 ft. (EBR); Red Creek, RM 47, dry rock crevice above river at confluence,
June 29, 7460 ft. (RNR); Blue Mesa damsite, RM 41, rare, rocky soil under
high incline of rock wall above river, July 14, 7460 ft. (SF); and Black
Canyon, RM 26, 3 mi. down Crystal Res., rocky crevice in shady canyon,
frequent, July 21, 7400 ft. (HHH).

Equisetaceae (family) . . . . . Horsetails

Equisetum arvense L. . . . . . Meadow horsetail
Upper limits of Reservoir, RM 63, emergent in margin of meadow stream, wet
soil of meadow and fields, June 30, 7500 ft. (HHH); and Beaver Creek, RM
62, damp to wet soil, emergent, common, July 3, 7500 ft. (SF).

Equisetum kansanum Schaffn. . . . . . Kansas horsetail
East Elk Creek, among wet meadow types, common, June 8, 7500 ft. (SF);
Dry Gulch, RM 50, common on ditch banks and streamsides in wet gravelly
soil, June 28, 7460 ft. (HHH); and upper limits of Reservoir, RM 63, wet
meadow and roadside, deep soil, plants robust, July 1, 7500 ft. (HHH).

Equisetum prealtum Raf. . . . . . Tall horsetail
Soap Creek, RM 48, common in wet gravel soil along canal bank and wet mud
of river, July 12, 7490 ft. (HHH).
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PLANTS

SPERMATOPHYTA (phylum) . . . . . Seed plants
GYMNOSPERMAE (class) . . . . . Cone-bearing plants
Pinaceae (family) . . . . . Pines
Juniperus communis L. . . . . . Mountain juniper

West of Cebolla Creek, RM 48, only two well shaded plants observed as-
sociated with aspen in rocky soil, July 8, 7520 ft. (HHH); Soap Creek,
RM 483, growing in spruce, fir forest at upper limits of reservoir, July
12, 7460 ft. (SF).

Juniperus scopulorum Sarg. . . . . . Mountain red juniper
Dry Gulch, RM 50, rare in lower extension of this drainage, in cottonwood
stand in deep clay soil, June 30, 7485 ft. (HHH).

Picea pungens Engelm. . . . . . Blue spruce
Cebolla Creek, RM 50, common on north face slope or river drainage, but
rare in stream bottom, July 7, 7500 ft. (GTG); Willow Creek, RM &0, common
on steep dry gulch on north face, July 1, 7500 ft. (HHH).

Pinus edulis Engelm. . . . . . Doubleleaf pinyon pine
Black Canyon, RM 29, dominant stand at lower end of Morrow Point Reser-
voir on south facing slope, July 19, 7100 ft. (HHH).

Pinus ponderosa Laws. . . . . . Ponderosa pine
Elk Horn Lodge up Willow Creek, RM 60, dry hillside in narrow draw,
July 1, 7500 ft. (HHH); and Cebolla Creek, RM 50, dry hillside, rare in
this drainage, only these mature trees observed, July 8, 7560 ft. (HHH) .

Pseudotsuga menziesii (Mirb.) Franco . . . . . Douglas fir
South Elk Horn, RM 60, common on rocky north facing slope, very handsome
fully mature, July 1, 7560 ft. (HHH).

ANGIOSPERMAE (class) . . . . . Flowering plants
MONOCOTYLEDONES (subclass) . . . . . Monocots
Typhaceae (family) . . . . . Cattail
Typha angustifolia L e« « « « « Narrowleaf cattail

Upper limits of Res., RM 63, emergent at margin of stream in wet meadow,
rare, very deep wet swamp, 7 mi. west Gunnison on Highway 9, July 1,
7520 ft. (HHH).

Vajadaceae (family) . . . . . Pondweed

Potamogeton pectinatus L. . . . . . Pondweed
Soap Creek, RM 43, common in small backwaters near confluence, July

13, 7460 ft. (AWK).
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PLANTS

Juncaginaceae (family) . . . . . Arrowgrass

Triglochin maritima L. . . . . . Seaside arrowgrass
West Iola, RM 58, dry granite and quartz, very heavily grazed and de-
pressed, small per cent of cover, July 5, 7500 ft., (HHH); and West Elk
Creek, RM 44, common in wet clay soil in meadows, July 11, 7460 ft. (HHH).

Triglochin palustris L. . . . . . Podgrass
East Elk Creek, RM 58, common in streamside community and open meadow
grass field, July 6, 7460 ft. (HHH).

Gramineae (family) . . . . . Grasses

See separate treatment by R. N. Reynolds, page 92.

Cyperaceae (family) . . . . . Sedges

Carex sp. .« « « « . Sedge
River bridge, Cimarron, RM 29, rare, hillside, north facing slope, dry
soil, July 19, 6940 ft. (HHH).

Carex foenea Willd. . . . . . Sedge
Moncrief Ranch, RM 50, rare, along old abandoned canal, soil rocky and
dry, July 21, 7480 ft. (HHH).

Carex microptera Mack. . . . . . Sedge
Five miles west of Gunnison, upper reaches of Res., RM 68, emergent in
canal at large meadow, common, July 1, 7520 ft. (HHH); and Dry Gulch,
RM 50, wet streamside just below beaver dams in canyon, July 21, 7500
ft. (HHH).

Carex nebraskensis Dewey . . . . . Nebraska sedge
Upper limits of Res., RM 63, large plant, common emergent in meadow water
drainage, July 1, 7520 ft. (HHH); and Moncrief Ranch, RM 50, common, old
ranch meadow, July 9, 7460 ft. (HHH).

Carex praegracilis W, Booth . . . . . Sedge
Upper limits of Res., RM 63, semi-submerged, common in canal at bend of
river, July 2, 7500 ft. (HHH).

Carex rostrata Stokes . . . . . Beaked sedge
Aswald Ranch, RM 58, common in meadow and in swamp area near stream,
July 4, 7500 ft. (HHH).

Carex sartwellii Dewey . . . . . Sedge
Iola: RM 58, common in fields, July 4, 7500 ft. (HHH); and RM 57, common
in wet meadow, July 4, 7460 ft. (HHH).
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PLANTS

Eleocharis macrostachya Britt. . . . . . Spikerush
Iola, RM 58, common in wet meadows of cultivated field, July 4, 7460
ft. (HHH).

Eleocharis palustris (L.) R. & S. . . . . . Spikerush

Upper limits of Res., RM 63, emergent margins of stream, very abundant in
much of meadow fields, July 1, 7520 ft. (HHH). -

Eleocharis sp. . . . . . Spikerush
Dry Gulch, RM 50, common in streamside, wet sandy soil, July 6, 7500 ft.
(HHH); and Stevens Creek, RM 56, common in cultivated meadows, July 83,
7520 ft. (HHH).

Scirpus americanus Pers. . . . . . Bmerican bulrush
Mouth of East Elk Creek and in meadow near Coulintine Ranch (SF).

Scirpus microcarpus Presl. . . . . . Torrey bulrush
Dry Gulch, RM 50.5, common on streamside and riverbanks, wet clay, sandy
soil, June 28, 7460 ft. (HHH); and upper reaches of Res., RM 63, emergent
margin of stream in wet meadow, rare, July 1, 7210 ft. (HHH).

Scirpus rubrotinctus Fernald . . . . . Bulrush
Cebolla Creek, RM 50, common in wet mud soil in willow and alder associa-
tion, July 6, 7520 ft. (CRL).

Juncaceae (family) . . . . . Rush

Juncus balticus montanus Engelm. . . . . . Baltic wiregrass
Dry Gulch, RM 50, common along the ditch bank and streamside, June 28,
7500 ft. (HHH); Tex Lodge, RM 51, common in deep swamp, wet soil and deep
clay, July 6, 7500 ft. (HHH); Moncrief Ranch, RM 49, common in meadows
and streamside areas, July 9, 7460 ft. (HHH); and East Elk Creek, RM 51,
common, streamside and meadow, July 21, 7500 ft. (HHH).

Juncus longistylis Torr. . . . . . Meadow rush
East Elk Creek, RM 50, common, streamside, handsome, July 6, 7500 ft. (HHH).

Juncus saximontanus A. Nels. . . . . . Rocky Mt. rush
Cebolla, RM 50, common, streamside, from Aswald Ranch to Moncrief Ranch,
July 6, 7500 ft. (HHH); Black Canyon, RM 36, wet seepage under large gneiss
rock overhang, rare, July 18, 7100 ft. (HHH); and East Elk Creek, RM 49,
common in wet meadow and farmland, rich humic clay soil, July 21, 7500
ft. (HHH).

Luzula parviflora Desv. . . . . . Woodrush
In rush communities (SF).
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PLANTS

Liliaceae (family) . . . . . Lily

Allium macropetalum Rydb. . . . . . Wild onion
Beaver Creek, RM 52, common in meadow uplands and damp soil along canal
and roadside, July 3, 7500 ft. (SF); and Stevens Creek, RM 58, common
on streamside and among meadow, July 8, 7500 ft. (HHH).

Calochortus gunnisonii Watson . . . . . Mariposa lily
Dry Gulech, RM 50, rare, had passed its flowering stage, July 2, 7500
ft. (HHH); and Upper Red Creek, RM 48, rocky outcrop in sagebrush and
grass, July 8, 8700 ft. (HHH).

Calochortus nuttallii Torr. . . . . . Sego lily
Dry Gulch, RM 50, associated with populus and oak, dry roadside, July
7, 7500 ft. (HHH); and Soap Creek, RM 43, common, deep soil of semi-
sand and clay among large sagebrush, July 12, 7500 ft. (HHH).

Smilacina racemosa (L.) Desf. . . . . . False Solomon seal
Black Canyon, RM 38, sandy soil, rocky overhang south shady wet area,
July 15, 7200 ft. (HHH); and Black Canyon, RM 383, common in narrows
associated with willows of wet sandy soil, July 18, 7100 ft. (HHH).

Smilacina stellata (L.) Desf. . . . . . False Solomon seal
East Elk Creek, RM 50, common, associated with willows in wet stream-
side, June 8, 7500 ft. (SF); and Dry Gulch, RM 50.5, abundant along
dry gulches and sandy washes and semi-wet terrace, June 28, 7500 ft.
(HHH) .

Yucca angustissima Engelm. . . . . . Narrowleaf yucca
Dry Gulch, RM 50, dry hills along ridge near ranch house, June 8,
7500 ft. (SF); and South Elk Horn, RM 61, common, full flowers, dry
open sagebrush flat sandy soil, July 1, 7500 ft. (HHH).

Iridaceae (family) . . . . . Iris

Iris missouriensis Nutt. . . . . . Blue iris
Upper limits of Reservoir, RM 63, wet meadow along stream, common,
deep in bog soil, June 8 and 30, 7500 ft. (HHH) (SF).

Sisyrinchium montanum Greene . . . . . Blue-eyed grass
Beaver Creek, wet soil among willows near upper damsite, June 8,
6700 ft. (SF).

Sisyrinchium demissum Greene . . . . . Blue-eyed grass

Willow Creek, RM 60, streamside was dry but much cottonwood, sandy
soil, July 1, 7500 ft. (HHH).
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DICOTYLEDONES (subclass) . . . . . Dicots

Salicaceae (family) . . . . .Willows and cottonwoods

Populus angustifolia James . . . . . Narrowleaf cottonwood
Cimarron Creek, RM 29, river edge near bridge, July 19, 6900 ft. (HHH);
and Dry Gulch, large stands along stream and field of canyons, huge
trees in upper Soap Creek standing 85-100 ft., July 28, 7500 ft. (HHH).

Populus tremuloides Michx., . . . . . Quaking aspen
Haystack Gulch, RM 53, common on hillside and at rock outcrops, July 8,
7500 ft. (HHH); and West of Cebolla Creek, RM 47, rare at this eleva-
tion, found in deep north facing gullies and at break of ridges, July
8, 7500 ft. (HHH).

’

Salix sp. « . . . . Willow
Beaver Creek, common, damp soil, river bottom and streamside, June 8,

7500 ft. (SF); and Cebolla Creek, RM 50, common, wet streamside soil,
July 8, 7500 ft. (HHH) (SF).

Salix amygdaloides Anders. . . . . . Peachleaf willow
Dry Gulch, RM 50.5, common where water streams out of side canyons and

canyon bottoms, June 28, 7500 ft. (HHH).

Salix bebbiana Sarg. . . . . . Bebb willow
Dry Gulch, RM 50, common on streamside, wet soil, very tall robust,

June 28, 7500 ft. (HHH).

Salix caudata (Nutt.) Heller . . . . . Whiplash willow
Dry Gulch, RM 50, common along stream and near valley wash in deep
soil, June 28, 7500 ft. (HHH); Willow Creek, RM 60, streamside, July
1, (SF); and West Elk Creek, RM 44, common, streamside, wet mud, July

10, 7480 ft. (HHH).

Salix exigua Nutt. . . . . . Sandbar willow
Willow Creek, RM 60, streamside, common along old railroad bed, July
1, 7500 ft. (HHH); and Lake Fork, RM 41, common streamside vegetation
from Gunnison, Colo. to the walled cliffs below Cimarron Creek, July

15, 7000 ft. (HHH).

Salix geyeriana (Anders.) Rydb. . . . . . Geyer willow
Dry Gulch, RM 50, common in stream just north of canyon in damp sandy

soil, June 28, 7460 ft. (HHH).

Salix lutea Nutt. var. watsoni (Bebb.) Jepson . . . . . Yellow willow
Dry Gulch, RM 50.5, common, wet streamside and canyon bottom, very
handsome tree like, June 28, 7500 ft. (HHH).
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Salicaceae (family) continued
Salix watsonii Rydb.

Dry Gulch, RM 50.5, common along streamside and riverbanks in most
drainages, June 28, 7460 ft. (HHH).

Betulaceae (family) . . . . . Birch

Alnus tenuifolia Nutt. . . . . . Thinleaf alder
Dry Gulch, RM 50, common along wet streams along river and just north
of camp, June 28, 7500 ft. (HHH).

Betula fontinalis Sarg. . . . . . Red riverbirch
Henderson Place, RM 50, hillside, rocky soil near old abandoned stock
yard, July 7, 7500 ft. (HHH); and mouth of Cebolla Creek, RM 50, not
common, some mature trees, wet soil, July 9, 7460 ft. (HHH).

Betula occidentalis Hock. . . . . Western riverbirch

Red Creek, RM 47, common on rocky banks east of new bridge, June 29,
7500 ft. (RBW),.

Fagaceae (family) . . . . . Beech

Quercus gambelii Nutt. . . . . . Gambel oak
Dry Gulch, RM 50, common at breaks of hills in rocky soil, June 30,
7500 ft. (HHH) West of Cebolla Creek, RM 48, common on north face
above river, 157 to 20% total cover, July 8, 7500 ft. (HHH); and
Soap Creek, RM 48, common in rocky, shale soil on dry west facing
slope, July 12, 7500 ft. (HHH).

Quercus gambelii x turbinella Nutt. . . . . . Hybrid Gambel oak
West Elk Creek, RM 44, hillside, common in sandy soil near outcrops
and steep dry sandstone walls, July 10, 7500 ft. (HHH).

Cannabinaceae (family) . . . . . Hemp

Humulus lupulus var. neomexicanus Nels. & Ckll. . . . . . New Mexican Hop
Willow Creek, RM 60, streamside, common along creek and canal, July 1,
7500 ft. (HHH); and Dry Gulch, RM 50, rare, found in deep wet sandy
clay soil, climbing on willows, June 28, 7500 ft. (HHH).

Urticaceae (family) . . . . . Nettle

Urtica gracilenta Greene , . . . . « « « Otinging nettle

Dry Gulch, RM 50, dry waste Soll in flelds and pasture, June 28,
7500 ft. (HHH).,
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Santalaceae (family) . . . . . Sandalwood

Comandra pallida A. DC. . . . . . False toadflax
Near upper damsite, dry soil near river bank, June 8, 7600 ft. (SF).

Polygonaceae (family) . . . . . Buckwheat
Eriogonum sp.

Red Creek Rim, RM 48, common in large park area of sagebrush and
grass, deep clay loam soil, July 8, 8700 ft. (HHH).

Eriogonum sp.

Cebolla Creek, RM 50, common, dry sandy clay soil in abandoned farm-
land, July 7, 7460 ft. (HHH).

Eriogonum spp.
South of West Elk Creek, RM 44, dry fir forest north slope just above

river near confluence, July 10, 7500 ft. (HHH); and Morrow Point dam-
site, RM 29, dry hillside, shallow soil, shady north side, July 18,
6860 ft. (HHH).

Eriogonum campanulatum Nutt. . . . . . Campanulated eriogonum
Red Creek, RM 47.5, frequent on hills of rock and gravel soil of
sagebrush belt and up steep canyons, June 28, 7460 ft. (HHH); and
RM 47, dry rock hillside, common, mature plants, June 30, 7500 ft. (HHH).

Eriogonum cernuum Nutt. . . . . . Slender eriogonum
Black Canyon, RM 33, common, rocky soil along roadside of canyon, July
18, 6940 ft. (HHH).

Eriogonum ovalifolium Nutt. . . . . . Silver plant
Among sagebrush (SF).

Eriogonum racemosum Nutt., . . . . . Wild buckwheat
South Iola, RM 59, rare on dry rocky escarpment just out of reservoir
area, July 5, 7500 ft. (HHH); and Black Canyon, RM 32, rare to common
in open sandy soil along railroad bed, July 21, 6950 ft. (HHH).

Eriogonum tristichum Small . . . . . Eriogonum
Among sagebrush (SF).

Eriogonum umbellatum Torr. . . . . . Sulphur eriogonum
Beaver Creek, dry hillside near bottom, June 8, 7500 ft. (SF); Dry
Gulch, RM 50.5, rare, dry rocky hillside, plants in seed, June 28,
7500 ft, (HHH); Dry Gulch, RM 50, common in hillsides of sagebrush
and oak, June 30, 7500 ft. (HHH); south of Steuben Creek, RM 60, com-
mon on dry hillside beneath large ledge and in shade of crevice, July
1, 7460 ft. (HHH); Red Creek rim, RM 48, common among sagebrush in rocky
soil of coarse texture, July 8, 8700 ft. (HHH); and West Elk Creek, RM
44, common, steep hillside among rocks, (HHH).
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Polygonum spp.

Soap Creek, RM 438, semi-dry soil associated with sagebrush and
Chrysothamnus, rare on east face hillside, July 12, 7500 ft. (HHH).

Polygonum amphibium L. . . . . . Water smartweed
Upper limits of Res., RM 63, submergent in large canal just east of
river, common, June 30, 7520 ft. (HHH); and wet meadow, submergent
in canal, 7 mi. west of Gunnison, Colo., July 1, 7500 ft. (HHH); and
Stevens Creek, RM 58, rare, semi-submerged in some river back water,
July 3, 7520 ft. (HHH).

Polygonum aviculare L. . . . . . Doormat weed
Lake Fork, RM 41-6, dry gravel soil along roadside and in waste place
of lower Lake Fork, July 15, 7500 ft. (HHH).

Rheum rhaponticum L. . . . . . Rhubarb
Moncrief Ranch, RM 49, rare, open abandoned farmland, escaped cultiva-

tion, July 10, 7500 ft. (EBR).

Rumex crispus L. . . . . . Curly dock
Dry Gulch, RM 50, common, along roadside and in waste places at fringes
of fields, coarse gravel soil, June 28, 7460 ft. (HHH).

Rumex mexicanus Meisn. . . . . . Mexican dock
Dry Gulch, RM 50, rare, deep clay soil, along road and abandoned
ditches, June 28, 7460 ft. (HHH). A

Rumex persicarioides L. . . . . . Golden dock
East Elk Creek, RM 51, common, rocky hillside, damp edge of small canyon
stream, July 10, 7500 ft. (HHH).

Chenopodiaceae (family) . . . . . Goosefoot
Atriplex canescens (Pursh.) Nutt. . . . . . Four-wing saltbrush
Dry Gulch, RM 50, rare, abused by grazing, dry rock hill 1 mi. up
canyon from ranch house, July 2, 7500 ft. (HHH); and Moncrief Ranch,
RM 44, rare, few plants taken, badly hedged, July 10, 7500 ft. (HHH).

Atriplex hastata L. . . . . . Annual atriplex
Alkaline terraces, dry road side in Black Canyon Gorge (SF).

Blitum capitatum L. . . . . . Blite
Soap Creek, RM 43, terrace, semi-dry, just above main streamside,

July 12, 7460 ft. (SF).

Chenopodium album L. . . . . . Lambsquarter
Dry Gulch, RM 50, common in waste areas and old corrals, June 30, 7460
ft. (HHH); and Lake Fork, RM 41-6, common roadside, dry hillside in
rocky soil, July 15, 7690 ft. (HHH).
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Chenopodium glaucum L. . . . . . Pigweed
Dry Gulch, RM 50.5, common, roadside and open waste fields in dry

gravel rocky soil, June 28, 7500 ft. (HHH); Dry Creek, RM 50, rare,
dry rocky soil along old railrcad bed, July 6, 7500 ft. (HHH).

Chenopodium leptophyllum Nutt. . . . . . Narrowleaf chenopodium
Dry Gulch, RM 50, dry soil along roadside, field fringe deep sandy
clay loam, June 28, 7460 ft. (HHH).

Eurotia lanata (Pursh.) Mog. . . . . . Winterfat
Red Creek, RM 47, east of new bridge construction, much grazing,

June 29, 7500 ft. (HHH).

Kochia scoparia (L.) Schrad. . . . . . Fireball
Dry Gulch, RM 50, poor competitor, abandoned fields and dry gravel
along the roadside, June 28, 7500 ft. (HHH).

Monolepis nuttalliana (Schult.) Greene . . . . . Schard
Black Canyon, dry rocky soil along road bank, June 9, 7200 ft. (SF).

Salsola kali tenuifolia Tausch . . . . . Russian thistle
Henderson Ranch, RM 50, common in dry soil in abandoned field, July

7, 7460 ft. (HHH).

’

Suaeda depressa (Pursh.) S. Wats. . . . . . Annual inkweed
Stevens Creek, RM 58, damp clay soil at river’s edge, rare, July 4,
7500 ft. (HHH).

Amaranthaceae (family) . . . . . Amaranths

Amaranthus blitoides S. Wats. . . . . . Prostrate pigweed
Dry sandy soil of Black Canyon (SF).

Amaranthus graecizans L. . . . . . Tumbleweed redroot
Willow Creek, RM 60, rare, streamside, July 1, 7500 ft. (SF); and
Lake Fork, RM 41-4, dry roadside, sandy soil, rare, July 16, 7495 ft.

(HHH).

Amaranthus retroflexus L. . . . . . Redroot pigweed
Black Canyon, RM 34, rare, dry rocky soil embankment of road, July 18,

6940 ft. (HHH).

Vyctaginaceae (family) . . . . . Four-o’clock

Mirabilis linearis (Pursh Heimerl. . . . . . Four-o’clock
Cebolla Creek, RM 49, common on hillside near recent seep and moist
soil, July 8, 7500 ft. (HHH); upper Red Creek, RM 48, common on steep
rocky outcrops in dry sandy aggregate soil, July 8, 8700 ft. {HHH); Red
Creek, RM 47, common, red sandy clay on rock ledge, trail from confluence,
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Nyctaginaceae (family) continued

Mirabilis linearis (continued)
July 10, 7600 ft. (EBR); Red Creek, RM 43, dry rocky soil along road
embankment, July 10, 7500 ft. (EBR); and Lake Fork, RM 41-4, common,
dry rocky gneiss outcrop, July 15, 7500 ft. (HHH).

Caryophyllaceae (family) . . . . . Pinks

Arenaria congesta Nutt. . . . . . Sandwort
Black Canyon, RM 87, common associated with oak and sagebrush near
old roadbed rocky soil, July 15, 7200 ft. (HHH).

Arenaria fendleri A. Gray . . . . . Fendler sandwort
Willow Creek, RM 60, not common, dry crevices and rock on hillside,
July 1, 7500 ft. (HHH).

Silene noctiflora L. . . . . . Catchfly

Dry Gulch, RM 50, rare, one specimen observed, in shade and dry sandy
soil, July 5, 7460 ft. (SF).

Stellaria jamesiana Torr. . . . . . Starwort
East Elk Creek, dry soil in willow thicket, June 8, 7500 ft. (SF); and
Beaver Creek, wet soil at bottom of creek, June 8, 7600 ft. (SF).

Stellaria longipes Goldie . . . . . Starwort
Upper limits of Res., RM 63, common, dry to damp soil of roadbed, 7520
ft. (HHH); Black Canyon, dry soil, shady, June 9, 7600 ft. (SF); mouth
of Willow Creek, RM 59, common in meadow of fields, streamside, wet soil,
July 2, 7500 ft. (HHH); and West Elk Creek, RM 44, common, wet soil along
streamside, July 11, 7460 ft. (SF).

Stellaria longipes laeta (Richard) Wats . . . . . Starwort
Upper limits of Res., RM 68, common, full maturity, meadow stream, along
roadside, 6 mi. west of Gunnison, Colo., June 30, 7520 ft. (HHH).

Ranunculaceae (family) . . . . . Buttercups and allies
Actaea arguta Nutt. ex. T. & G. . . . . . Baneberry
Black Canyon, dry soil shady ravine, June 9, 7600 ft. (SF); RM 36, damp
soil, shady soil under large cliff overhang, plant bore red or rubra
colored fruit, July 16, 6940 ft. (HHH); and RM 86, common, rich damp
soil of the narrow area, plant bore white or alba colored fruit, July
16, 6940 ft. (HHH).

Batrachium trichophyllum (Chaix) Bossch. . . . . . Water buttercup
North and east of Iola, Colo., submerged in swamp stream (SF).

Clematis hirsutissima Pursh. . . . . . Virginbower
Beaver Creek, common, dry hillside near bottom, June 8, 7400 ft. (SF);
Aswalt Ranch, RM 59, common, terrace in deep soil, July 4, 7560 ft.
(ADS); and Soap Creek, RM 43, common, wet deep river mud soil, July 12,
7500 ft. (HHH).
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Ranunculaceae (family) continued

Clematis ligusticifolia Nutt. . . . . . Western virginbower

Black Canyon, RM 38, common in willow and alnus near road and riverbank,
sandy soil, July 15, 7200 ft. (HHH); and Lake Fork, RM 41-5, rare, climb-
ing in rubis and willows, July 16, 7490 ft. (HHH).

Clematis pseudoalpina (Kuntze) A. Nels. . Virginbower
Black Canyon, dry soil in shady ravine, June 9, 7600 ft. (SF).

Ranunculus sp.

Cebolla Creek, RM 50, common in damp sandy soil under large alder tree,
July 38, 7420 ft. (SF); and Black Canyon, dry soil, near river edge but
above water level, common, June 9, 7600 ft. (SF).

Ranunculus aquatilis L.

. . . Water buttercup

West Elk Creek, RM 43, wet sandy soil near streamside at upper limits
of Res., July 18, 7500 ft. (HHH).

Ranunculus circinatus Sibth. . « « . Water buttercup

Stevens Creek, RM 59, submerged and semi-submerged at the bow of small
stream, July 8, 7500 ft. (HHH).

Ranunculus cymbalaria Pursh. . . . Trailing buttercup
East Elk Creek, RM 51, common in mud and stream debris and in river-
banks along Res., July 6, 7460 ft, (HHH); West Elk Creek, RM 42-4, com-
mon in meadow and wet streamside, July 11, 7460 ft. (SF); and Soap Creek,
RM 43, rare, wet mud and rocky soil near stream, July 12, 7480 ft. (SF).

Ranunculus macounii Britt. .. .Macoun buttercup
East Elk Creek, moist soil, June 8, 7500 ft. (SF); Dry Gulch, RM 50,
rare, wet soil along stream and in sagebrush near stream, June 28,
7500 ft. (HHH); and upper limits of Res., RM 63, common, roadside,
rocky soil, nice robust plants, June 30, 7520 ft. (HHH).

Ranunculus sceleratus L. . « « Cursed crowfoot
Beaver Creek, near mouth, semi-submerged (SF).

Thalictrum fendleri Engelm. . . « Meadow rue

Elk Horn Ranch, RM 62, streamside in meadow type habitat under large
Populus angustifolia, July 3, 7500 ft. (SF); and west of Cebolla Creek,
RM 48, rare, not mature, in aspen forest, July 8, 7520 ft. (HHH).

Berberidaceae (family)

. . .« . Barberry
Berberis repens Lindl. . . . Oregon grape
Henderson Ranch, RM 50, rare, dry gully in rock soil, July 7, 7540
ft. (HHH).
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Papaveraceae (family) « « « . Poppy
Argemone intermedia Sweet .

. . . . Prickly poppy

Lake Fork, RM 41-5, semi-wet terrace associated with sagebrush and rabbit-
brush, July 16, 7500 ft. (HHH).

Fumariaceae (family) . .

. « « Fumitory
Corydalis aurea Willd.

. . . Golden corydalis

Jointed Rod Ranch, RM 63, wet soil and rocky terrace on north side of
river, 7520 ft. (SF).

Corydalis caseana A. CGray .

. « « « Corydalis

Coal Creek, RM 41-5, common along streamside and as a subordinant to
spruce, and fir forest, July 15, 7500 ft. (HHH).

Capparidaceae (family) . .

. . . Caper
Cleome serrulata Pursh.

.+« « « « Rocky Mt. beeflower
Dry Gulch, RM 50, common in dry gravelly soil along roadside and in fringe
of cultivated grain and alfalfa fields, June 29, 7460 ft. (HHH); and

Jointed Rod Ranch, RM 63, common in some of fields near ranch, dry soil
above stream bank, July 3, 7500 ft. (SF).

Polanisia trachysperma T. & G.

. « « « Clammy weed

Black Canyon, RM 30, rare, one specimen taken in dry rocky soil, July
18, 7100 ft. (HHH).

Cruciferae (family) . +« « . Mustard
Arabis demissa Greene .

. . . Rockcress

Beaver Creek, dry hillside near bottom of creek, June 8, 7600 ft. (SF).
Arabis sp.

Black Canyon, RM 86, dry soil, common, June 9, 7200 ft. (SF).

Camelina microcarpa Andrz.

. « « « « Gold of pleasure
Waste places near Mancreif Ranch and Dry Gulch (SF).

Cardamine cordifolia A. Gray .

. « . « Bitter cress

East Elk Creek, wet soil along rivulets of cold mountain stream, June
7500 ft. (SF); and Dry Gulch, RM 50, rare at this time,  flowers have
fruited, dry road bed near beaver ponds, July 7, 7500 ft. (HHH).

Chorispora tenella DC.

« « « « Chorispora

Dry Gulch, RM 50, common above ranch house, sandy damp soil, June 9,
7500 ft. (SF); Lake Fork Creek, RM 41-3, streamside, north facing
slope, common, July 3, 7520 ft. (SF); and Cebolla Creek, RM 50,
common in streamside soil, July 9, 7440 ft. (HHH).

Descurainia pinnata (Walt.) Britt.

« « « « Tansy mustard

Elk Horn Lodge, RM 61, common in rocky soil, dry hillside at bend of river
July 1, 7500 ft. (HHH).
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Cruciferae (family) continued

Descurainia sophia (L.) Webb ex Prantl. . . . . . Tansy mustard
Dry Gulch, RM 50, common in dry gravelly soil, dry road sides and waste
areas, June 28, 7500 ft. (HHH); Dry Gulch, RM 50, common in cottonwood
community north of ranch house, deep moist soil and shade, June 30,
7460 ft. (HHH); and Morrow Point damsite, RM 29, rare, dry roadside and
in open areas near road grade, July 19, 6900 ft. (HHH).

Erysimum capitatum (Dougl.) Greene . . . . . Wallflower
Upper damsite, dry soil and hillside, June 8, 6700 ft. (SF).

Lepidium densiflorum Schrad. . . . . . Peppergrass
Red Creek, RM 47, burrow pit of road just east of new bridge, June 29,
7500 ft. (HHH); and upper limits of Res., RM 63, roadside, rocky soil,
common in all drainages, July 1, 7520 ft. (HHH).

lepidium draba (L.) Desv. Journ. . . . . . White top
Dry Gulch, RM 50, common in field in dry soil south of ranch house,
June 28, 7500 ft. (HHH).

Lepidium montanum Nutt. . . . . . Mt. peppergrass
Red Creek, RM 47, near road on dry gravel soil, June 29, 7500 ft. (SF);
and Dry Gulch, RM 50, common in field just south of ranch house, June 30,
7500 ft. (SF).

Lepidium virginicum L. . . . . . Peppergrass
Black Canyon, dry soil, canyon bottoms, June 9, 7600 ft. (SF); and Red
Creek, RM 47, not too- common, dry gravel bench north of road at new
bridge, June 29, 7480 ft. (HHH).

Physaria floribunda Rydb. . . . . . Bladderpod
Upper limits of Res., RM 63, common, dry soil, gravel texture, June 6,
7500 ft. (SF); and Soap Creek, RM 43, common in lower areas where more
water collected and soil less rocky, dry hillside, July 12, 7500 ft.
(HHH).

Radicula lyrata (Nutt.) Greene . . . . . Yellow watercress
Common in the rush communities of the drainage (SF).

Schoenocrambe linifolia (Nutt.) Greene . . . . . Plains mustard
Beaver Creek, dry soil, shady part of canyon, June 8, 7400 ft. (SF).

Sisymbrium altissimum L. . . . . . Tumbling mustard
Dry Gulch, KM 50, common in fallow fields of Henderson Place and
Moncrief Ranch, dry soil on roadside and waste areas, June 28, 7500
ft. (HHH); and Black Canyon, RM 30, roadside rare, in canyon dry
rocky soil, July 11, 7100 ft. (HHH).
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Cruciferae (family) continued

Streptanthus cordatus Nutt. ex. T. & G. . . . . . Twistflower
Upper damsite, dry hillsides, June 8, 7600 ft. (SF).

Thlaspi alpestre L. . . . . Penny cress
Beaver Creek, dry soil of fields and hillsides, June 8, 7600 ft. (SF).

Thlaspi arvense L. . . . . . Penny cress

Sapinero, RM 41, common along old dry road bed and open foothills,
July 12, 7500 ft. (HHH); and Dry Gulch, RM 50, rare, dry gravel bed
along roadside, June 28, 7500 ft. (HHH).

Crassulaceae (family) . . . . . Stonecrop

Sedum stenopetalum Pursh. . . . . . Stonecrop
Dry Gulch, RM 50, rocky soil and open sagebrush in north face of
area above ranch house, June 28, 7500 ft. (SF); and Jointed Rod
Ranch, RM 63, those with flowers rare, dry rock soil, July 8, 7520

ft. (HHH).

Saxifragaceae (family) . . . . . Alumroot

" Heuchera parvifolia Nutt. . . . . . Alumroot
Beaver Creek, common, dry hillside at base of rocks, June 8, 7500
ft., (SF).

Heuchera spp.
Upper limits of Res., RM 63, emergent in wet marsh, rare in this
meadow, heavy clay soil and very wet area, June 30, 7520 ft. (HHH).

Philadelphus microphyllus microphyllus Gray . . . . . Mockorange
Rim of Red Creek, RM 47, frequent, rocky soil, open sagebrush and oak
association, July 8, 8700 ft. (HHH); Black Canyon, RM 36, large mature,
rare, rocky schistose black-soil, July 15, 7200 ft. (HHH); and Black
Canyon, dry rocky slope, common, 7600 ft. (SF).

Philadelphus microphyllus occidentalis (Nels.) H,tche. . . Western mockorange
Lake Fork Creek, RM 41-3, common on steep north face slope just above
stream, July 8, 7500 ft. (GTG); and Lake Fork near Sapinero, RM 41, com-
mon near bridge, July 14, 7520 ft. (HHH).

Saxifraga arguta D. Don . . . . . Saxifrage
Black Canyon: RM 38, wet seepage, bank of large overhang, wet soil and
shady area, July 15, 7200 ft. (HHH); RM 87, rocky soil, shade of
crevice and large cliffs associated with spruce and fir, common, July
15, 7200 ft. (HHH); and RM 36, dry rocky overhang, common in wet seep-
age, July 16, 7120 ft. (HHH).
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Saxifragaceae (family) continued

Saxifraga bronchialis L. . . . . . Rock lover
Black Canyon: dry schistose crevices and on rocks as a subordinate to the
conifer forest, June 9, 7500 ft. (SF); and RM 36, very abundant in many
crags and crevices of steep walls on both sides of stream, July 15, 7190
ft. (HHH).

Rosaceae (family) . . . . . Rose

Amelanchier alnifolia Nutt. . . . . . Service berry
Red Creek, RM 47, rare in dry rocky ravine of this elevation, more com-
mon in ledges and rocky soil above reservoir, June 30, 7460 ft. (HHH).

Cercocarpus montanus Raf. . . . . . Mountain mahogany
Iola, RM 59, abundant steep rocky soil, south and west of Iola, July 4,
7600 ft. (HHH).

Crataegus rivularis Nutt. . . . . . River hawthorn
Along streamside and hills down stream from Mancreif Ranch along the
Gunnison River (SF).

Crataegus saligna Greene . . . . . Hawthorn
East Elk Creek, common along stream banks in wet soil, June 8, 7600 ft.
(SF); and Dry Gulch, RM 50, streamside and valley drainage east of ranch
house at camp, common throughout reservoir, June 28, 7460 ft. (HHH).

Fragaria bracteata Heller . . . . . Wild strawberry
Willow Creek, RM 60, rare, damp rocky outcrop just above river, July
2, 7500 ft. (HHH).

Geum macrophyllum Willd. . . . . . Avens
Soap Creek, RM 43, rare, wet soil in very shady spruce area of small
side canyons, July 12, 7480 ft. (SF).

Holodiscus dumosus (Nutt.,) Heller . . . . . Ocean spray
Red Creek, RM 47, common on steep rocky banks near river, common at
Morrow and Crystal reservoirs, June 28, 7480 ft. (HHH).

Physocarpus alternans (Jones) J. T. Howell . . . . . Ninebark
Black Canyon, dry soil along riverbanks and canyon ravines, June 7,
7600 ft. (SF).

Physocarpus malvaceus (Greene) Kuntze . . . . . Ninebark
Black Canyon, RM 32, dry hillside, rare, rocky outcrops and steep hills,
July 18, 6940 ft. (HHH); and dry soil above riverbanks (SF).

Potentilla sp.
West Elk Creek, RM 44, damp sandy soil associated with willow and near
stream bank, common, June 11, 7500 ft. (SF); and Black Canyon, dry soil,
rare, June 9, 7600 ft. (SF).
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Rosaceae (family) continued

Potentilla anserina L. . . . . . Silver weed
Upper limits of Res., RM 68, common in streamside, deep clay soil and
in meadow, June 30, 7520 ft. (HHH).

Potentilla diversifolia Lehm. . . . . . Cinquefoil
Dry Gulch, RM 50.5, rare, along ditch bank associated with willow and
alder, June 28, 7500 ft. (HHH).

Potentilla fruticosa L. . . . . . Shrubby cinquefoil
Dry Gulch, RM 50, rare, found in damp soil or lower fringe of sage-
brush belt, June 28, 7460 ft. (HHH).

Potentilla glandulosa Lindl. . . . . . Shrubby cinquefoil
Dry Gulch, RM 50, rare, dry soil and along wash bottom, June 28,
7460 ft. (HHH).

Potentilla monspeliensis L. . . . . . Cinquefoil
Upper limits of Res., RM 63, common, deep meadow and as emergent in
wet, clay soil, 7520 ft. (HHH).

Potentilla pectinisecta Rydb. . . . . . Cinquefoil
Upper limits of Res., RM 68, common in stream and meadow, wet soil
near large drainage canal, June 30 and July 2, 7520 ft. (HHH).

Potentilla plattensis Nutt. . . . . . Cinguefoil
Beaver Creek, RM 62, near stream growing very prostrately in wet
muddy enviromment, July 2, 7500 ft. (SF).

Prunus virginiana L. . . . . . Chokecherry
Willow Creek, RM 60, streamside, common along canyon wet sand, rocky
mud, shady, July 1, 7500 ft. (HHH); and RM 59, streamside, rare,
July 1, 7500 ft. (HHH).

Purshia tridentata Nutt. . . . . . Bitterbrush
Beaver Creek, dry hillside, June 8, 7500 ft. (SF); and Dry Gulch,
RM 50.5, common on hillsides, badly hedged by grazing animals, June
28, 7500 ft. (HHH).

Ribes aureum Pursh. . . . . . Golden currant
Red Creek, RM 47, rare, full mature, very dry gully leading into
river, June 30, 7525 ft. (HHH); and south Steuben Creek, RM 60, rare
on hillside, common along streamside, dry rocky hillside, July 1,
7560 ft. (HHH).

Ribes cereum Dougl. . . . . . Red currant
Near upper damsite, dry soil, cliffs and hillsides, June 8, 7500 ft.
(SF).
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Rosaceae (family) continued

Ribes inerme Rydb. . . . . . Wine gooseberry

Dry Gulch, RM 50, common along stream in deep soil, bore mature
fruit, June 28, 7500 ft. (HHH).

Ribes leptanthum A, Gray . . . . . Gooseberry
Black Canyon, KM 87, rocky hills and shoulder of road, damp soil
near water seepage, July 14, 7200 ft. (HHH).

Ribes montigenum McClatchie . . . . Mt, red currant
Black Canyon, dry soil, canyon bottoms and ravines, June 9, 7600
ft. (SF); and RM 386, common with full mature fruit, rocky soil
along streamside and road bed, July 15, 7190 ft. (HHH).

Rosa woodsii Lindl. . . . . . Wild rose

Dry Gulch, RM 50, most handsome of roses in full bloom, very common,
June 28, 7500 ft. (HHH).

Rubus strigosus Michx. . . . . . Red raspberry
Black Canyon, dry soil in shady canyon at bottom, June 9, 7000 ft.
(SF); South Elk Horn, RM 60, common streamside, in fruit, July 1,
7520 ft. (HHH); and Lake Fork, RM 41-4, abundant in wet to semi-wet
sandy soil, streamside, July 15, 7490 ft. (HHH).

leguminosae (family) . . . . . Pea

Astragalus sp.
East Elk Creek, dry soil in bottom of stream, June 8, 7600 ft. (SF);
Beaver Creek, RM 62, dry soil near upper limits of Res., June 8,
7500 ft. (SF); Black Canyon, RM 385, rare, dry soil, June 9, 7500 ft.,
(SF); Dry Gulch, RM 50, dry soil, frequent associated with sagebrush,
June 28, 7500 ft. (SF); Dry Gulch, common in dry soil associated with
sagebrush, June 9, 7500 ft. (SF); common in dry soil associated with
sagebrush and rabbitbrush, June 10, 7500 ft. (SF); and Soap Creek,

RM 48, semi-dry soil, east slope, deep sandy soil, July 12, 7500 ft.
(HHH) .

Astragalus spp.

Dry Gulch, RM 50, rare in rock soil of hillsides in sagebrush belt,
June 80, 7500 ft. (HHH).

Astragalus agrestis Dougl. ... . . , . . « . , Loco

Dry Gulch, RM 50, common on streamside at fringes of meadows, June 28,
7470 ft. (HHH).

Astragalus diversifolius A. Gray . . . . . Locoweed

West of Cebolla Creek, RM 48, rare in small gully, semi-damp soil and
in sagebrush, July 8, 7500 ft. (HHH).
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Leguminosae (family) continued

Astragalus iodopetalus Greene . . . . . Astragalus
Beaver Creek, RM 62, rare, damp soil near river, July 3, 7500 ft.
(SF).

Glycyrrhiza lepidota Nutt. . . . . . Wild licorice

Elk Horn, RM 60, common in terrace meadow, deep rocky soil, July 1,
7460 ft. (HHH).

Lathyrus brachycalyx Rydb. . . . . . Wild sweet pea
Willow Creek, RM 60, common associated with willow and streamside
vegetation, July 2, 7500 ft. (SF).

Lathyrus eucosmus Butters & St. John . . . . . Peavine
Dry Gulch, RM 50, common in good sandy clay soil, along ditch banks
and associated with salix, July 4, 7460 ft. (SF).

Lotus wrightii (A. Gray) Greene . . . . . Deervetch
Dry Gulch, RM 50, common at ranch house, riverbank terrace, July 2,
7500 ft. (HHH); East Elks Creek, RM 54, dry sagebrush hillside, rocky
sandy soil, July 5, 7460 ft. (HHH); and West Elk Creek, RM 44, rare
in this dry hillside, but on north face in small gully, very common,
July 10, 7500 ft. (HHH).

Lupinus caespitosus Nutt. . . . . . Lupine
Cebolla Creek, RM 49, common, streamside in deep canyon, July 8,
7500 ft. (HHH).

Lupinus greenei A. Nels. . . . . . Lupine
Beaver Creek, common, dry soil and rocky areas, June 8, 6700 ft.
(SF); Dry Gulch, RM 50.5, common throughout entire area, both stream-
side and sagebrush hillsides, common in upper limits of reservoir,
June 28, 7500 ft. (HHH); and Soap Creek, RM 48, common in sagebrush
terrace and hillside, handsome, July 12, 7500 ft. (SF).

Lupinus kingii Wats. . . . . . King lupine
Reeses Ranch, RM 58, common, dry railroad bed associated with sage-
brush, July 5, 7460 ft. (SF); and Dry Gulch, RM 50, rare, in open
spaces between sagebrush, July 20, 7500 ft. (SF).

Medicago sativa L. . . . . . Alfalfa
Dry Gulch, RM 50, cultivated in fields of sandy clay loam, very good
stands, June 28, 7500 ft. (HHH); Sapinero, RM 41, rare, pure white
flowered sativa, only one plant in field, July 14, 7520 ft. (HHH);
and Henderson Place, RM 50, rare (albino plants, hillside north face
of steep cliff on south side of river, July 16, 7500 ft. (HHH).
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Leguminosae (family) continued
Melilotus alba Desr. . . . . . White sweetclover
Black Canyon, RM 33, rare, two observed in canyon, July 18, 7200 ft. (HHH).

Melilotus officinalis (L.) Lam. . . . . . Yellow sweetclover
Dry Gulch, RM 50.5, common in cultivated fields and ditch banks, some fields
total cover, June 28, 7460 ft. (HHH).

Oxytropis albiflora (Nels.) Schum. . . . . . Tall loco
Dry Gulch, RM 50.5, hillside, gravelly soil, common among sagebrush and
rabbitbrush, June 28, 7500 ft. (HHH).

Thermopsis montana Nutt. . . . . . Yellow Mt. thermopsis
Upper limits of Res.: dry soil and meadows, June 8, 7500 ft. (SF); and RM 63,
rare in wet soil at fringe of large meadow and riverbank, June 30, 7520 ft.
(HHH); and Stevens Creek, RM 55, common on streamside and meadow, wet deep
clay soil, July 1, 7560 ft. (HHH).

Trifolium fendleri Greene . . . . . Fendler clover
West Elk Creek, RM 44, common in cultivated field pastures, July 11, 7460 ft.
(HHH) ; Soap Creek, RM 43, wet mud along streamside, July 12, 7500 ft. (SF)
(HHH); and RM 41, common, rocky streamside and meadows, July 14, 7500 ft. (HHH).

Trifolium hybridum L. . . . . . Alsike clover
Dry Gulch, RM 50, cultivated fields and along ditch bank, common in meadow
and pastures, June 28, 7500 ft. (HHH).

Trifolium pratense L. . . . . . Red clover
Jointed Rod Ranch, RM 63, rare in meadow, June 3, 7500 ft. (SF); and upper
limits of Res., common in wet soil, streamside and meadows, July 2, 7520 ft.
(HHH) .

Trifolium repens L. . . . . . White clover
Common in swamp and pasture land of this drainage (SF).

Vicia americand Muhl. . . . . . American vetch
Beaver Creek, RM 62, common, wet soil associated with willow, July 3, 7500 ft.
(SF); and Beaver Creek, dry soil, shaded, willow thickets, 7500 ft. (SF).

Geraniaceae (family) . . . . . Geranium
Geranium fremontii Torr. & Gray . . . . . Fremont geranium
Dry Gulch, RM 50, common in drainage in and near stream and among large
cottonwood north of ranch house, June 30, 7580 ft. (HHH).

Geranium parryi (Engelm.) Heller . . . . . Parry geranium
South Steuben Creek, RM 60, dry hillside, north face of large rock cliff
up from streamside, July 1, 7560 ft. (HHH); Willow Creek, RM 60, rare,
dry crevice hillside, July 1, 7500 ft. (HHH); and Red Creek Rim, RM 48,
common in deep fir and spruce litter, damp soil, July 8, 8700 ft. (HHH).
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Linaceae (family) . . . . . Flax

Linum lewisii Pursh. . . . . . Blue flax
Willow Creek, RM 60, dry hillside, July 2, 7500 ft. (SF).

Zygophyllaceae (family) . . . . . Caltrop

Tribulus terrestris L. . . . . . Puncture vine
Black Canyon, RM 30, common, dry rocky soil, side of roadbed, July 19,
7121 f£t. (HHH).

Euphorbiaceae (family) . . . . . Spurge

Euphorbia fendleri (Torr.) Gray . . . . . Fendler spurge
Black Canyon, RM 30, rare, dry rocky cliff, July 21, 7400 ft. (HHH).

Euphorbia glyptospermaEngelm. . . . . . Little spurge
Black Canyon, RM 83, roadside, waste fields and near sandy beaches,
July 18, 7200 ft. (HHH).

Euphorbia robusta (Engelm.) Small . . . . . Robust spurge
Red Creek, RM 47, common in sagebrush and hillside, dry soil, June 30,
7500 ft. (HHH); and Black Canyon, RM 380, rare, dry rocky hillside,
July 19, 7120 ft. (HHH).

Anacardiaceae (family) . . . . . Sumac

Rhus radicans L. . . . . . Poison ivy
Cebolla Creek, RM 50, scarce in this drainage, 1 ft. tall average in
rocky area near riverbank. Common, Black Canyon, Morrow Point Dam,
July 7, 7500 ft. (GTG).

Rhus trilobata Nutt. . . . . . Squawbush
Dry Gulch, RM 50, hillsides and steep rocky slopes, common in drainages
of deep sandy soil, not common in valley floor of meadows, June 28,
7500 ft. (HHH); and Tex Lodge, RM 60, dry hillside, common in gully
and north slope drainage, rare on south facing slope, July 6, 7500

ft. (HHH).
Aceraceae (family) . . . . . Maple
Acer glabrum Torr. . . . . . Mountain red maple

Lake Fork, RM 41-5, streamside, common, July 16, 7500 ft. (HHH); Black
Canyon, RM 386, common on both slopes of hillside, more abundant on north
facing slopes in damp soil, July 16, 6740 ft. (HHH); and Black Canyon,
canyon bottoms, riverbanks and ravines of side canyons, 7600 ft. (SF).
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Aceraceae (family) continued

Acer negundo interius (Britt.) Say . . . . . Boxelder

Black Canyon, RM 38, rare, becomes common in deep canyon of Morrow Point
Reservoir, July 14, 7120 ft. (HHH).

Malvaceae (family) . . . . . Mallow

Iliamna rivularis (Doug.) Greene . . . . . Wild hollyhock
Dry Gulch and upper reaches of West Elk Creek drainage (SF).

Malva rotundifolia L. . . . . . Common mallow
Common along old roadbeds near Mancreif Ranch (SF).

Sidalcea candida (Gray) . . . . . White prairie mallow
Cebolla Creek: RM 54, rare, wet streamside, July 5, 7560 ft. (CRL); RM 50,
common 2 mi. upstream, July 8, 7460 ft. (HHH); and RM 48, common in sage-
bruch community in dry sandy soil, July 8, 7500 ft. (HHH).

Sidalcea neomexicana A. Gray . . . . . False mallow
Dry Gulch, RM 50, dry sandy soil on riverbank and streamside, common in
open fields and rabbitbrush association, June 28, 7500 ft. (HHH); mouth
of Cebolla Creek, RM 50, common from riverbank to upper hillside, July
10, 7460 ft. (HHH); and Cebolla Creek, RM 4, common, deep clay soil near
stream, July 6, 7460 ft. (CRL).

Sphaeralcea coccinea (Pursh) Rydb. . . . . . Globe mallow

Beaver Creek, common associated with sagebrush and dry rocky soil, June
8, 7600 ft. (SF).

Sphaeralcea coccinea elata (Baker) Kearney . . . . Scarlet globe mallow
Dry Gulch, RM 50, common in sagebrush east of ranch house and along dry
roadbeds, July 21, 7500 ft. (HHH).

Tamaricaceae (family) . . . . . Tamarix

Tamarix pentandra Pall. . . . . . Tamarix, salt cedar

Black Canyon, RM 380, rare, semi-damp sand along road fill, July 19,
6900 ft. (HHH).

Hypericaceae (family) . . . . . St. Johnswort

Hypericum formosum H.B.K. . . . . . St. Johnswort
Mouth of Cebolla Creek, RM 49, rare, one specimen taken, 7460 ft. (SF).

Loasaceae (family) . . . . . Loasa

Mentzelia albicaulis Dougl. . . . . . Blazing star
Morrow Point damsite, dry soil, road bank and side, June 8, 7500 ft. (SF).
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Loasaceae (family) continued

Mentzelia dispersa Wats. . . . . . Blazing star
Dry Gulch, RM 50, dry sandy soil, common just south of ranch house, July
22, 7480 ft. (HHH).

Mentzelia dispersa compacta (A. Nels.) Macbride . . . . . Stick leaf
Black Canyon, RM 30, rare, dry rocky hillside among pinyon forest, July
19, 7120 ft. (HHH).

Mentzelia pumila (Nutt.) Torr. & Gray . . . . . Blazing star
Dry Gulch, RM 50, common, dry stream bed and roadside, in fruit, June 28,
7500 f£t. (HHH).

Mentzelia rusbyi Wooton . . . . . Blazing star
Dry Gulch, RM 50, common in rocky soil along fringes of farmland and old
abandoned railroad, July 21, 7480 ft. (HHH).

Cactaceae (family) . . . . . Cactus
Opuntia sp.
Lake Fork, RM 41-4, dry, rocky gneiss soil, rare, in full flower, July 15,
7495 ft. (HHH).

Opuntia hystricina Engelm. . . . . . Yellow prickly pear
Dry Gulch, RM 50, common in upper reaches, many in full flower, June 30,
7500 ft. (HHH).

Elaeagnaceae (family) . . . . . Oleaster
Elaeagnus angustifolia L. . . . . . Silverberry
Confluence of Cimarron Creek, RM 29, wet sandy soil near bridge, 6900
ft. (HHH).
Elaeagnus commutata Bernh. . . . . . Bull berry

Aswalds Ranch, RM 59, common, streamside, large full mature stand at north
end of Aswald field, July 1, 7500 ft. (HHH).

Shepherdia argentea (Nutt.) Greene . . . . . Buffaloberry
Found in upper reaches of Lake Fork and Cimarron Creek (SF).

Onagraceae (family) . . . . . Evening primrose

Epilobium adenocaulon Haussken . . . . . Willowherb
Beaver Creek, RM 62, wet soil, wash and riverbanks, July 3, 7500 ft. (SF);
and West Elk Creek, RM 44, common, wet soil along streambank and in wet
muddy aggregate, July 10 and 11, 7460 ft. (HHH).
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Onagraceae (family) continued

Epilobium angustifolium L. . . . . . Fireweed
Willow Creek, RM 59, streamside, common in wet meadow soil, July 1, 7500
ft. (HHH); and West Elk Creek, RM 44, common in streamside wet muddy soil,
July 10, 7500 ft. (HHH).

Gaura coccinea glabra (Lehm.) T. & G. . . . . . Gaura
Beaver Creek, RM 61, common, dry open field, July 4, 7460 ft. (SF).

Gayophytum ramosissimum T. & G. . . . . . Gayophytum
Upper limits of Res., RM 63, common in dry sagebrush and rocky soil, June
30, 7520 ft. (EBR); and Soap Creek, RM 43, deep clay loam soil in shade
of sagebrush and rabbitbrush, July 12, 7500 ft. (HHH).

Cenothera caespitosa (Nutt.) Roem. . . . . . Evening primrose
Upper damsite, common, dry hillside soil, June 8, 6700 ft. (SF); Elk Horn
Lodge, RM 61, rare, dry hillside, north face rocky outecrop, July 1, 7500
ft. (HHH); Aswald Ranch, RM 60, common, streamside, very wet soil along
canal, July 1, 7500 ft. (HHH); and Lake Fork, RM 41-5, rare to frequent
along cut of road, dry soil, shady overhang, July 16, 7500 ft. (HHH).

Oenothera hookeri T. & G. . . . . . Evening primrose
Upper limits of Res., RM 68, common throughout the upper drainage from
Sapinero to Eagles Park, roadside in gravelly outwash, July 1, 7520 ft.
(HHH).

Oenothera marginata (Nutt.) Munz. . . . . . Evening primrose
Waste area in East Elk Creek (SF).

Oenothera pallida Lindl. . . . . . Pale evening primrose
Willow Creek, RM 59, streamside and in shady rocky hillsides, July 1,
7500 ft. (HHH); and Black Canyon, RM 82, common, dry hillside, near the
axis of Morrow Point Dam, July 18, 7100 ft. (HHH). :

Oenothera strigosa (Rydb.) Mack. . . . . . Evening primrose
Black Canyon, RM 33, rare, sandy dry soil, south face, July 18, 6945
ft. (HHH).

Haloragidaceae (family) . . . . . Watermilfoil

Hippuris vulgaris L. . . . . . Marestail
Sapinero, RM 41, shallow water of river backwash and very wet meadow drain-
age, July 14, 7460 ft. (SF); and Stevens Creek, RM 58, rare in old slew and
semi-drained swamp at mouth of creek, July 3, 7500 ft. (HHH).

Myriophyllum exalbescens Fern. . . . . . Watermilfoil
Dry Gulch, RM 50, rare, wet pond in stream, July 4, 7500 ft. (SF).
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Unbelliferae (family) . . . . . Carrot and parsnip

Cicuta douglasii (DC.) Coult. . . . . . Water hemlock
Upper limits of Res., RM 68, common in meadows and streamside, roadside

and riverbank, July 1, 7460 ft. (HHH).

Heracleum lanatum Michx. . . . . . Cow parsnip
Dry Gulch, RM 50, frequent in wet soil of side canyon stream, infected
with insect gaul, June 28, 7460 ft. (HHH); and mouth of Cebolla Creek,
RM 50, common in wet mud and riverbank willow, July 10, 7460 ft. (HHH).

Sium suave Walt. . . . . . Water parsnip
Upper limits of Res., RM 63, submergent, common in large canal and in
mud and clay at Colenirie Ranch, 7520 ft. (HHH).

Cornaceae (family) . . . . . Dogwood

Cornus stolonifera Michx. . . . . . Red osier dogwood
Black Canyon, riverbanks and shady bottom, June 9, 7100 ft. (SF); and
Willow Creek, RM 60, streamside, common in wet mud of meadow north of
Aswald Ranch, July 1, 7500 ft. (HHH).

Ericaceae (family) . . . . . Heath

Arctostaphylos uva-ursi (L.) Spreng. . . . . . Bearberry
Cebolla Creek, RM 50, dry sand and rock hillside north face and in conifer
forests, July 6, 7540 ft. (HHH); and Red Creek Rim, RM 48, common, abundant
growing very tight to soil, rocky soil, shade of spruce and fir, July 8,
8700 ft. (HHH).

Primulaceae (family) . . . . . Primrose

Androsace septentrionalis L. . . . . . Rockjasmine
Black Canyon, dry soil partly shaded and under cliffs, June 9, 7600 ft. (SF).

Dodecatheon pulchellum (Raf.) Merr. . . . . . Shooting star
Jointed Rod Ranch, RM 63, restricted to meadow habitat and canyon bottoms
of deep dry soil, July 8, 7500 ft. (SF); and Beaver Creek, RM 62, common
at side of stream associated with cottonwood in wet clay soil, July 3,

7500 ft. (SF).

Dodecatheon radicatum Greene . . . . . Shooting star
Willow Creek, RM 59, wet canyon in crevice of old road cut, July 1, 7560
ft. (HHH); and East Tex Lodge, RM 55, common in canyon bottom damp soil
in abandoned pasture land, July 1, 7500 ft. (HHH).

Gentianaceae (family) . . . . . Gentian

Swertia radiata (Kell.) Kuntze . . . . . Green gentian
Cebolla Creek, RM 59, rare, stream and terrace, damp soil, July 6, 7460 ft.
(CRL); and Soap Creek, RM 43, common in sagebrush and spruce, July 12,
7500 ft. (RNR).
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Bpocynaceae (family) . . . . . Dogbane

Apocynum cannabinum L.

. « « Indian hemp

Red Creek, RM 47, common, river bank and streamside, frequent along main
drainage, June 28, 7460 ft. (HHH).

Apocynum medium floribundum (Greene) Woodson . . . . . Dogbane
Willow Creek, RM 60, streamside, common along ditches, July 2, 7500 ft.

(SF); and Black Canyon, RM 30, rare, sandy soil, common in shady side of
canyon and among willows, July 19, 7120 ft. (HHH).

Asclepiadaceae (family) . . . . . Milkweed
Asclepias speciosa Torr. . . . . . Milkweed

Soap Creek, RM 43, hillside just above streamside in sagebrush belt, sandy
soil near mouth of creek, July 10, 7500 ft. (HHH).

Asclepias subverticillata (Gray) Vail. Bull. . . . . . Milkweed

Black Canyon, RM 33, common, semi-wet soil of gravelly and sandy texture,
roadbed, July 18, 6940 ft, (HHH).

Convolvulaceae (family) . « « « Morning-glory

Convolvulus arvense L. . . . . . Wild morning-glory

Jointed Rod Ranch, RM 63, semi-dry roadside and outskirts of fields, July 1,

7520 ft. (SF); and Sapinero, RM 41, dry clay soil near old abandoned stock
yard and corral, July 14, 7440 ft. (HHH).

Polemoniaceae (family) . . . . . Phlox

Collomia linearis Nutt. . . . . . Collomia

Dry Gulch, RM 50, common in foothill region and dry soil at roadside,
June 28, 7500 ft. (HHH).

Gilia sp.

Black Canyon, RM 385, common in crevices of cliffs on damp rocky soil, June
12, 7200 ft, (SF); Black Canyon, RM 387, dry rocky soil, hills, common, July

15, 7200 ft. (HHH); and Black Canyon, RM 36, rare, dry rocky overhang, dry
soil, July 18, 7100 ft. (HHH).

Gilia aggregata (Pursh.) Spreng. « « . . Scarlet gilia
Beaver Creek, dry soil of hillside, June 8, 7500 ft. (SF); and Upper limits

of Res., RM 63, roadside in gravel soil, locally common, one large patch
at this collection site, June 30, 7500 ft. (HHH).

Gilia aggregata var. attenuata Gray . . . . . Scarlet gilia

Dry Gulch: RM 50.5, common at margins of reversoir area of all three sites,
June 28, 7500 ft. (HHH); and RM 50, full flower, common in sagebrush and
along foothills beneath the river, June 28, 7500 ft. (HHH).
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Polemoniaceae (family) continued

Gilia sinuata Dougl. . . . . . Gilia
Beaver Creek, dry soil, hillsides near bottoms of creek, June 8, 7600 ft.
(SF); and Cebolla Creek, RM 50, common, riverbank, wet soil, July 10,
7480 ft. (CRL).

Leptodactylon pungens (Torr.) Rydb. . . . . . Spiny phlox
Beaver Creek, dry hillside among rocks, June 8, 6000 ft. (SF); South Elk
Horn Lodge, RM 60, hillside very rocky, in shade of large ledge, July 1,
7520 ft. (HHH); and Red Creek Rim, RM 48, common in fir, spruce forest
semi-wet soil in much litter accumulation, July 8, 8700 ft. (HHH).

Phlox caespitosa Nutt. . . . . . Caespitose phlox
Dry Creek, RM 50, common in sagebrush in dry soil and steep drainages,
very caespitose matting to soil, June 28, 7460 ft. (HHH); and Willow Creek,
RM 60, dry hillside, common in sagebrush, rocky soil, some pack very large,
July 2, 7500 ft. (HHH).

Phlox longifolia Nutt. . . . . . Wild sweet William
Beaver Creek, dry hillsides near bottom at creek, June 8, 7500 ft. (SF);
and Upper dam site, dry soil in rocky area, 7600 ft. (SF).

Hydrophyllaceae (family) . . . . . Waterleaf

Phacelia heterophylla Pursh. . . . . . Hairy waterleaf
Dry Gulch: RM 50, rare, open cultivated fields, dry soil along ditch banks,
June 28, 7500 ft. (HHH); and RM 50, west of ranch upstream by beaver dam
in willow cottonwood, common, deep soil, July 2, 7200 ft. (HHH); and Black
Canyon, RM 30, steep rocky talus, common on north slope, July 18, (HHH).

Boraginaceae (family) . . . . . Borage

Amsinckia rugosa Rydb. . . . . . Fiddleneck
Dry Gulch, RM 50.5, dry hillside, waste fields and open roadside along the
ranch driveway, June 28, 7510 ft. (HHH).

Cryptantha crassisepala (Torr. & Gray) Greene . . . . . Cryptantha
East Elk Creek, dry soil bottom of creek, associated with sagebrush,
June 8, 7600 ft. (SF).

Cryptantha flaviculata (A. Nels.) Payson . . . . . Cateye
Dry Gulch, RM 50, dry sandy soil in sagebrush and rabbitbrush, July 21,
7500 ft. (HHH).

Cryptantha gracilis Osterhout. . . . . . Cryptantha
Upper dam site, dry soil near river edge, June 8, 7600 ft. (SF).
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Boraginaceae (family) continued

Cryptantha jamesii (Torr.) Payson . . . . . Cryptantha
Beaver Creek, dry hillside, June 8, 7600 ft. (SF); South Steuben Creek,
RM 60, dry hillside, north facing slope at mouth of small canyon associated
with sagebrush, July 1, 7560 ft. (HHH); South Iola, RM 59, rare in rocky
soil just beyond its limits, July 5, 7500 ft. (HHH); and Mouth of Cebolla
Creek, RM 49, common on road at bridge in mouth of stream, July 8, 7460
ft. (SF).

Lappula florabunda (Lehm.) Greene . . . . . Stickseed
Black Canyon, dry soil, partial shade, June 9, 7600 ft. (SF); Dry Gulch,
RM 50, dry gravelly scil along roadside, upper limits of reservoir site,
June 30, 7500 ft. (HHH); and Soap Creek, RM 43, common, dry steep hills
just above a large irrigation canal, July 12, 7500 ft. (HHH).

Lappula redowskii (Hornem.) Greene . . . . . Western stickseed
Upper dam site, dry hillside, rocky soil among sagebrush, June 8, 6700
ft. (SF).

Lithospermum multiflorum Torr. . . . . . Gromwell

Soap Creek: RM 43, shady spruce fir hillside just below irrigation canal
diversion gate, July 12, 7500 ft. (SF); and RM 43, common in wet soil and
deep mud in spruce, cottonwood groves of streamside, July 12, 7460 ft. (SF).

Mertensia ciliata (James) G. Don . . . . . Bluebells
Black Canyon, dry soil, shady places base of cliffs, June 9, 7600 ft. (SF);
Jointed Rod Ranch, RM 68, common at limits of reservoir site in wet soil
of meadow, July 3, 7520 ft. (SF); Dry Gulch, RM 50, common in streamside,
upstream from cabin, July 5, 7600 ft. (HHH); and Cebolla Creek, RM SO0,
common on streambank in very wet soil, July 7, 7520 ft. (GTG).

Verbenaceae (family) . . . . . Vervain

Verbena bracteata Lag. & Rodr. . . . . . Blue verbena
Red Creek, RM 47, common in wet meadows and open fields, soil wet of heavy
clay loam, waste places in fields, June 30, 7460 ft. (SF); West Elk Creek,
RM 44, common, wet soil, in shady willow patches, June 10, 7460 ft. (HHH);
Black Canyon, RM 36, dry roadside, common in sandy, gravelly aggregated
soil, July 18, 7000 ft. (HHH); and Black Canyon, RM 32, dry roadside,
rocky talus and gravel shoulder on road grade, July 18, (HHH).

Labiatae (family) . . . . . Mint

Mentha penardi (Brig.) Rydb. . . . . . Mint
Common in cultivated fields along semi-moist streambank (SF).

Monardella odoratissima Benth. . . . . . Monardella

Black Canyon, RM 88, dry north face, common growing in deep sandy soil,
July 15, 7200 ft. (HHH).
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Labiatae (family) continued

Prunella vulgaris L. . . . . . Selfheal
Soap Creek, RM 43, common, streamside, rocky sandy soil, July 12, 7480
ft. (SF).

Scutellaria galericulata L. . . . . . Skullcap
Willow Creek, RM 60, riverside, common in damp to semi-damp sandy soil,
July 2, 7500 ft. (SF); Cebolla Creek, RM 50, wet, clay soil and streamside
in creek and rock beds, July 6, 7520 ft. (CRL); East Elk Creek, RM 50,
damp soil near streambank, shady area of cottonwood forest, July 6, 7500
ft. (HHH); Dry Gulch, RM 50, wet soil along old railroad bed near river,
July 7, 7400 ft. (HHH); Mouth of Cebolla Creek, RM 49, common in mouth of
creek, July 8, 7460 ft. (SF); and Black Canyon, RM 30, streamside damp,
soil of willow humic, July 17, 7460 ft. (HHH).

Stachys palustris L. . . . . . Hedge nettle
Jointed Rod Ranch, RM 63, streamside, common on riverbanks soil and meadow,
July 38, 7520 ft. (SF); Cebolla Creek, RM 50, rare, streamside wet soil,
July 6, 7460 ft. (CRL); and West Elk Creek, RM 42-4, common at streams
edge in wet gravel aggregate soil, July 11, 7460 ft. (SF).

Solanaceae (family) . . . . . Potato

Physalis longifolia Nutt. . . . . . Ground cherry
Black Canyon, RM 83, common at bases of south facing talus and on rocky
dry soil along road grade; 6840 ft.; and RM 33, common in roadbed, rocky
and gravel soil, July 18, 7200 ft. (HHH).

Solanum trifolium Nutt. . . . . . Nightshade
Dry Gulch, RM 50.5, streamside just above corral from ranch house, common,
June 28, 7460 ft. (HHH); and Lake Fork, RM 41-4, dry sagebrush flat, common,
also along the roadbed, July 16, 7495 ft. (HHH).

Scrophulariaceae (family) . . . . . Figwort

Castilleja hispida Benth. . . . . . Indian paintbrush
Beaver Creek, dry hillsides, June 8, 7600 ft. (SF).

Castilleja linariaefolia Benth. . . . . . Indian paintbrush
Dry Gulch, RM 50.5, dry sandy, gravelly hills, common, mature, June 28,
7500 ft. (HHH); Red Creek Rim, RM 48, dry rocky soil, in small craig near
rim, 8700 ft.; Red Creek Rim, RM 48, semi-wet soil in small swale under
large rock slope, 8700 ft.; Red Creek Rim, RM 48, common in open sagebrush
flat in park area near steep cliff, 7460 ft., July 8 (HHH); Henderson Ranch,
RM 50, common in sagebrush, July 17, 7500 ft. (HHH); and Soap Creek, RM 43,
common on south face in sagebrush belt at upper limits of the reservoir site,
July 12, 7500 ft. (HHH).
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Scrophulariaceae (family) . . . . . Figwort

Castilleja lineata Greene . . . . . Paintbrush
Jointed Rod Ranch, RM 63, common in dry soil, along streamside associated
with cottonwood, July 3, 7520 ft. (SF); and Aswald Ranch, RM 58, rare along
terrace just south of bridge, July 5, 7460 ft. (HHH).

Castilleja sulphurea Rydb. . . . . . Sulphur paintbrush
Black Canyon, RM 29, streamside, wet sandy soil, July 18, 7100 ft. (HHH).

Collinsia parviflora Dougl. . . . . . Blue-eyed Mary
East Elk Creek, dry soil in willow thicket, June 8, 7500 ft. (SF).

Epilobium latifolium L. . . . . . Willowweed
Soap Creek, RM 43, wet mud, gravelly soil, common, not in flower, July 12,
7480 ft. (HHH).

Limosella aquatica L. . . . . . Mudwort
Muddy flats of Soap Creek and West Elk Creek drainage (SF).

Linaria vulgaris Mill. . . . . . Butter and eggs
Willow Creek, RM 60, riverside, common in deep wet mud soil, July 2, 7500
ft., (SF); and Cebolla Creek, RM 50, common in terrace and streamside,
July 8, 7500 ft. (HHH).

Mimulus guttatus DC. . . . . . Yellow monkey flower
Soap Creek, RM 43, wet soil, widely distributed, July 12, 7480 ft. (HHH);
Coal Creek, RM 41, abundant, wet streamside, deep shady canhyon associated
with fir, July 16, 7500 ft. (HHH); and Black Canyon, RM 30, stream and
wet seepage at Curecanti Creek, July 18, 7130 ft. (HHH).

Pedicularis crenulata Benth. . . . . . Lousewort
Near upper dam site, dry soil, banks of river, June 8, 7600 ft. (SF), Upper
limits of Res., RM 63, wet meadow and soil along road, July 1, 7520 ft. (HHH);
Steven Creek, RM 58, common at the margin of meadow and among willows, July
3, 7560 ft. (HHH).

i

Pentstemon barbatus (Cov.) Roth. . . . . . Red pentstemon
Upper dam site, dry soil among sagebrush and rabbitbrush, June 9, 7500 ft.
(SF); RM 60, rare, rocky bank in Holodiscus dumosus, July 1, 7500 ft.
(HHH) ; Cebolla Creek, RM 49, common upstream along roadbed, July 8, 7560
ft. (SF); Lake Fork Creek, RM 41-3, common on terrace and streamside near
head of fork, July 8, 7500 ft. (SF); and Lake Fork, RM 41-5, common dry
rocky hillside in sagebrush, July 16, 7500 ft. (HHH).

Pentstemon colorandensis Nels. . . . . . Colorado pentstemon
Beaver Creek, dry hillside near bottom of creek, June 8, 7500 ft. (SF).
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Scrophulariaceae (family) continued

Pentstemon comarrhenus A. Gray . . . . . Beardtongue
Henderson Place, RM 50, common, dry soil abandoned field, July 8, 7500
ft, (HHH); Lake Fork, RM 41-4, common along foothills in rocky soil, among
sagebrush and rabbitbrush belt, July 15, 7500 ft. (HHH); and Dry Gulch,
RM 50.5, common on hills and among sagebrush and cottonwoods, very attrac-
tive, June 28, 7500 ft., (HHH).

Pentstemon crandallii A. Nels., Bull., & Torr. . . . . . Beardtongue
Dry Gulch, RM 50.5, roadside above camp, sandy soil, common in dry fields,
June 28, 7500 ft. (HHH).

Pentstemon watsonii A. Gray . . . . . Watson pentstemon
Beaver Creek, RM 62, semi-dry soil, common associated with cottonwood, July
3, 7500 ft. (SF); and West Elk Creek, common in streamside, associated with
alder, birch and willow, July 12, 7460 ft. (SF).

Scrophularia lanceolata Pursh. . . . . . Scrophularia
Dry Gulch, RM 50, dry sandy soil along drainage, a subardanant of the cotton-

wood trees, July 9, 7500 ft. (SF).

Scrophularia occidentalis (Rydb.) Bickn. . . . . . Scrophularia
Dry Gulch, RM 50, associated with sagebrush at base of small hill, rare
in this creek drainage, sandy soil, June 28, 7460 ft. (HHH).

Veronica americana Schwein. . . . . . American speedwell
Soap Creek, RM 48, hillside, rare in rocky soil and very dry area steep
gradient, 7500 ft. (HHH); and wet meadow, rare, muddy rocky soil, 7460
ft., July 12 (ADS).

Veronica anagallis-acquatica L. . . . . . Speedwell
Willow Creek, RM 59, streamside, common in meadow and farmland, July 1,
7500 ft. (HHH).

Veronica wormskjoldii Roem. & Schultz. . . . . . Speedwell
Mouth of Cebolla Creek, RM 49, common in wet riverbank soil at mouth of
creek, July 8, 7460 ft. (SF).

Lentibulariaceae (family) . . . . . Bladderwort

Utricularia vulgaris L. . . . . . Bladderwort
Beaver Creek, RM 62, small shallow stream, rare, few plants in flower,
July 4, 7460 ft. (HHH).

Rubiaceae (family) . . . . . Madder

Galium boreale L. . . . . . Northern bedstraw
Dry Gulch, RM 50, common in dry sandy, rocky soil at foothill, near the
cliff rock of the sagebrush belt, June 28, 7500 ft. (HHH): and Lake Fork,
RM 41-4, upper reaches of streamside, north face of slope, deep black soil
aggregate, July 18, 7460 ft. (HHH).
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Rubiaceae (family) continued

Galium coloradoense W. F., Wright . . . . . Colorado bedstraw
Beaver Creek, at base of rocks and cliffs, dry soil, June 8, 7600 ft.
(SF); and Black Canyon, RM 33, dry rock talus, common on south face of
hillside, July 18, 6945 ft. (HHH).

Plantaginaceae (family) . . . . . Plantain

Plantago eriopoda Torr. . . . . . Plantain

Sapinero, RM 41, open brome meadow, semi-wet soil, common, July 14,
7460 ft. (HHH).

Plantago major L. . . . . . Big plantain
Willow Creek, RM 60, common in wet soil near large meadow, July 1, 7500
ft. (HHH); Willow Creek, RM 59, streamside, common in river drainage and
meadows, very large, July 1, 7400 ft. (HHH); Blackstock Ranch, RM 59,
streamside, common in meadow, July 1, 7400 ft. (HHH); East Iola, RM 58,
common in large meadow just east of bridge, wet soil, July 5, 7500 ft.
(HHH) ; and West Elk Creek, RM 50, streamside, common in wet meadow,
July 18, 7500 ft. (HHH).

Caprifoliaceae (family) . . . . . Honeysuckle

Lonicera fragrantissima Lindl. & Part. . . . . . Winter honeysuckle
Willow Creek, riverside, very common in damp soil, July 2, 7500 ft. (SF).

Lonicera involucrata Banks . . . . . Bearberry honeysuckle
Near upper dam site, damp soil banks of river, June 8, 7600 ft. (SF); and

Stevens Creek, RM 58, common in stream soil and deep clay soil, July 3,
7480 ft. (HHH).

Sambucus pubens Michx. . . . . . Red elderberry
Black Canyon, dry soil shady ravines, June 9, 7600 ft. (SF); Black Canyon,
RM 36, common in dry to semi-dry sandy soil, July 14, 4950 ft. (HHH); and

stream and hillside, common especially on north face of hillside, July 18,
6948 ft. (HHH).

Symphoricarpos albus (L.) Blake . . . . . Snowberry

Elk Horn Lodge, RM 60, streamside, common in meadow and fields, July 1,
7500 ft. (HHH).

Symphoricarpos longiflorus Gray . . . . . Snowberry
Black Canyon, dry soil, canyon bottoms and ravines, June 9, 7600 ft. (SF).

Symphoricarpos oreophilus Gray . . . . . Snowberry
So. Tex Lodge, RM 60, dry rock escarpment growing in small crevice and at
full exposure to sun, July 6, 7460 ft. (HHH).
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Campanulaceae (family) . . . . . Bellflower

Campanula parryi Gray . . « . . Parry bellflower
Dry Gulch, RM 50.5, streamside, common to frequent, found in meadows and
seepage along small drainage, June 28, 7500 ft. (HHH); Black Canyon, RM
36, common, dry rock outecrop, shady environment, July 14, 7120 ft. (HHH);
and Black Canyon, RM 86, rare in rocky soil at base of large cliff wall in
west seepage soil, July 21, 6950 ft. (HHH).

Campanula rotundifolia L. . . . . . Bellflower
Dry Gulch, RM 50.5, streamside, common, in meadows and among willows, June
28, 7500 ft, (HHH); RM 50, common in meadows, wet sands, soil and streamside
and along main river, June 28, 7500 ft. (HHH); and RM 50, very common in
clay soil and associated with grass, full flower, June 30, 7500 ft. (HHH);
Black Canyon, RM 86, dry rocky overhang, damp shady crevice, rare, July
16, 6950 ft. (HHH); and RM 384, dry rocky overhang, shaded from sunlight by
extensive ledge, July 18, 6950 ft. (HHH).

Valerianaceae (family) . . . . . Valerian

Valeriana edulis Nutt, . . . . . Edible valerian
Mouth of Willow Creek, RM 59, wet soil, streamside, deep meadow clay mud,
July 2, 7500 ft. (HHH); and West Elk Creek, RM 44, common in wet sandy soil

’

near streamside, July 11, 7460 ft. (SF).

Compositae (family) . . . . . Thistle

Achillea lanulosa Nutt., . . . . . Purple yarrow
Dry Gulch, RM 50, common in clay soil at field margins and on shoulders
of road, gravel soil, June 28, 7500 ft. (HHH); and West Elk Creek, RM 44,

meadow, streamside, rare, July 10, 7460 ft. (SF).

Agoseris glauca (Pursh,) D, Dietr. . . . . . False dandelion
East Elk Creek, RM 51, dry soil, June 6, 7500 ft. (SF); and Stevens Creek,
RM 59, common in meadow and streamside, very abundant in some meadow fringes,

July 8, 7500 ft. (HHH).

Agoseris glauca dasycephala (T. & G.,) Jepson . . . . . Mt. dandelion
Dry Gulch, RM 50, common along roadsides and at fringes of fields, June 28,

7650 ft. (HHH).

Agoseris glauca parviflora Nutt. . . . . . False dandelion
Dry Gulch, RM 50, common in upper elevation areas of meadows, associated
with dry rabbitbrush, July 4, 7500 ft. (SF); and Soap Creek, RM 43, roadside,
common just beyond cultivated meadow, gravelly road embankments, July 12,

7460 ft. (HHH),

Anaphalis margaritacea subalpina A. Gray . . . . . Pearly everlasting
Soap Creek, RM 43, common in wet shady areas along streamside, 7460 ft. (SF);
dry terrace habitat just above streamside among cottonwood trees, 7460 ft.
(HHH) ; common in sagebrush and rabbitbrush, 7500 ft. (SF); and Black Canyon,
RM 36, dry sandy soil, rare but more common downstream, July 16, 7190 ft.(HHH).
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Antennaria anaphaloides Rydb. . . . . . Pussytoes
Soap Creek, RM 43, common in sagebrush flat at bend of river near steep
rocky hillside, July 12, 7500 ft. (HHH).

Antennaria microphylla Rydb. . . . . . Everlasting
Upper dam site, dry rocky soil in ravines, June 8, 6700 ft. (SF).

Antennaria parvifolia Nutt. . . . . . Pussytoes
Beaver Creek, RM 63, wet riverbank, above water level in cottonwood stand,
July 8, 7500 ft. (SF).

Aplopappus acaulis (Nutt.) Gray . . . . . Aplopappus

South of Steuben Creek, RM 60, dry hillside, rare, July 1, 7520 ft. (HHH);
South Iola, RM 59, very dry sagebrush and shrubs on dry rocky soil, common
July 5, 7500 ft. (HHH); Soap Creek, RM 43, streamside, rocky muddy soil,
common, July 10, 7500 ft. (HHH); and Soap Creek, RM 48, dry hillside, rare,
but common on east hillside slopes, July 12, 7460 ft. (HHH); and Upper dam
site, RM 40.6, dry rocky soil associated with sagebrush and Tetradymia,
June 9, 7500 ft. (SF).

Aplopappus amerioides (Nutt.,) Gray . . . . . Goldenweed
Mouth of Willow Creek, RM 59, dry hillside, rare, most plants immature,
July 2, 7500 ft. (HHH); and Upper dam site, RM 40.6, dry soil of hillside,
June 8, 6700 ft. (SF).

Arnica fulgens Pursh. . . . . . Black-eyed Susan
Henderson Place, RM 50, rare, dry sage and sandy soil at old stockyard
near derrick, July 7, 7500 ft. (HHH); and mouth of Cebolla Creek, RM 49,
streamside in damp mud soil, rare, July 8, 7480 ft. (SF).

Artemisia dracunculus glauca (Pallas) H. & C. . . . . . Aromatic sagebrush
Dry Gulch, RM 50, rare, along roadside and fringes of cultivated farmland,
in dry to semi-dry soil, June 28, 7500 ft. (HHH).

Artemisia frigida Willd., . . . . . Silver sagebrush
Upper limits of Res., RM 63, roadside, rocky shallow soil, common in reser-
voir basin in big sagebrush belt, July 2, 7520 ft. (HHH); and Dry Gulch,
RM 50, rare in valley floor and common in steep sagebrush hillsides, June
28, 7460 ft, (HHH).

Artemisia ludoviciana Nutt. . . . . . Herbaceous sagebrush
Dry Gulch, RM 50, common along road leading up canyon on dry soil and
associated with Agropyron smithii, June 30, 7480 ft. (HHH).

Artemisia michauxiana Bess. . . . . . Herbaceous sagebrush
East Elk Creek, RM 483, dry soil along old roadside, sagebrush and horse-
brush community, July 16, 7500 ft. (HHH).
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Artemisia nova (A, Nels,) H, & C. . . . . . Black sagebrush
Sapinero, RM 41, dry soil, one large acreage of black sagebrush covering
hillside just south of Sapinero, July 14, 7500 ft. (HHH).

Artemisia tridentata Nutt. . . . . . Big sagebrush
Dry Gulch, RM 50, most dominant plant in reservoir, open fields, flats,
gullies and dry hills to river, June 28, 7500 ft. (HHH); and West Elk
Creek, RM 44, common in sagebrush belt and in canyon valleys, dry clay loam,
July 10, 7500 ft, (HHH).

Aster adscendens Lindl. . . . . . Aster
Black Canyon, RM 32, most abundant along lower part of hillside near stream
and road, July 18, 7000 ft. (HHH).

Aster arenosus Blake . . . . . Aster
Black Canyon near Curecanti Needle (SF).

Aster foliaceus Lindl. . . . . . Aster
Black Canyon near Curecanti Needle (SF).

Aster foliaceus frondeus A, Gray . . . . . Aster
Upper reaches of Soap Creek area (SF).

Centaurea picris Pall. . . . . . Russian knapweed
Henderson Ranch, RM 51, common in abandoned farmland, dry soil near old
stockyard, July 7, 7500 ft, (HHH); and Upper limits of West Elk, RM 44,
common on well shaded slope soil deep, sagebrush, July 10, 7500 ft. (HHH).

Chaenactis douglasii (Hook) H. & A.) . . . . . False yarrow
South of Elk Horn, RM 61, dry sagebrush flat, sandy soil on south side of
river, very common, July 1, 7500 ft. (HHH); and Soap Creek, RM 43, dry
hillside, associated among sagebrush and oak of steep drainage, July 12,
7520 ft. (HHH).

Chrysanthemum leucanthemum pinnatifidum lecog. & Lam. . . . . . Shasta daisy
Jointed Rod Ranch, RM 68, common on dry terrace in deep, sandy clay soil,
July 8, 7520 ft. (SF); and Stevens Creek, RM 56, common, associated with
narrowleaf cottonwood and on sandy soil, July 3, 7520 ft. (HHH).

Chrysopsis villosa (Pursh.) Nutt., . . . . . Golden aster
One mile upstream from new bridge, RM 47, on dry steep rocky slope, common,
associated with sagebrush and oak north of bridge, June 28, 7400 ft. (HHH);
South Iola, RM 59, dry sagebrush, rare, very gravelly, rocky aggregated
soil, July 5, 7400 ft. (HHH); and West Elk Creek, RM 44, hillside sagebrush
belt, dry rocky soil, July 11, 7460 ft. (ADS).
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Chrysothamnus depressus Nutt., . . . . . Dwarf rabbitbrush
Dry Creek, RM 50, in dry gravel, rock soil and at face of small gully just
south of ranch house, June 28, 7460 ft., (HHH); Dry Gulch, RM 50, very com-
mon just south of ranch and dry rocky soil of sagebrush belt, June 28,
7560 ft. (HHH); Red Creek, RM 47, dry rocky slopes on north side, generally
hedged and in retarded growth, June 30, 7500 ft. (HHH); and Henderson Ranch,
RM 50, very common in upper limits, rocky outcrop and talus outbreak, July
7, 7500 ft. (HHH).

r

Chrysothamnus nauseosus (Pall.) Britt. . . . . . Big rabbitbrush
Red Creek, RM 47, very common in abandoned fields and on valley floors of
both Red Creek and Dry Gulch drainage, June 30, 7460 ft. (HHH).

Chrysothamnus nauseosus graveolens (Nutt,) DC. . . . . . Tall rabbitbrush
Dry Gulch, RM 50, common in deep sandy soil near streamside, soil water
table high, near old well, July 21, 7500 ft. (HHH).

Chrysothamnus parryi (A. Gray) Greene . . . . . Parry rabbitbrush
Soap Creek, RM 43, dry hillside, good deep soil in areas where water was
more abundant, July 12, 7500 ft. (HHH).

Chrysothamnus vaseyi (A. Gray) Greene . . . . . Vasey rabbitbrush
Sapinero, RM 41, dry hillsides, rare, sagebrush and juniper scopulorum
community, dry sandy soil, July 14, 7500 ft. (HHH).

Chrysothamnus viscidiflorus (Hook.) Nutt. . . . ., . Varnishleaf rabbitbrush
Dry Gulch, RM 50.5, very common in rocky soil of sagebrush belt in old
cultivated fields and along abandoned canals, June 28, 7500 ft. (HHH);
and West Elk Creek, RM 44, common in drainage near fields and of low hills
and adjacent uplands, July 10, 7500 ft., (HHH).

Chrysothamnus viscidiflorus stenophyllus (A.Gray) H.& C. . . Little rabbitbrush
West Elk Creek, RM 44, very common on hillsides, composing a large per cent
of cover, July 10, 7500 ft. (HHH).

Chrysothamnus viscidiflorus tortifolius Hook & Nutt. . Twistedleaf rabbitbrush
Dry Gulch, RM 50.5, very common in farmland and valley floor along reser-
voir drainages, June 28, 7460 ft. (HHH).

Cirsium undulatum (Nutt.) Spreng. . . . . . Western thistle
Dry Gulch, RM 50, rare, sagebrush and rabbitbrush community, dry gravel
soil, June 30, 7500 ft. (SF); Red Creek, RM 47, frequent in large patches
in fields and meadows near old fence line, June 30, 7500 ft. (SF); and
West Elk Creek, upper limits, RM 44, common along canal of west side of
canyon, dry soil in sagebrush, July 10, 7500 ft. (HHH).
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Crepis occidentalis Nutt. . . . . . Hawksbeard
Sapinero, RM 41, dry hillside, sagebrush community, soil deep of sandy
texture, July 12, 7500 ft. (HHH).

Crepis occidentalis costata (Gray) Babc. & Stebb. . . . . . Hawksbeard
Mouth of Willow Creek, RM 59, dry hillside, rare, sagebrush, rocky soil,
much rock pavement, July 2, 7500 ft. (HHH); and Soap Creek, RM 43, rare,
steep hillside on shale and clay soil, west facing slope, July 12.

Erigeron concinnus T. & G. ., . . . . Fleabane

Beaver Creek, RM 62, dry hillside, June 8, 7600 ft. (SF); Dry Gulch, RM 50,
dry hillside east of ranch house in rocky soil of sagebrush belt, June 30,
7500 ft. (HHH); Dry Gulch, RM 50, very rare most have passed flowering age,
dry rocky outcrop sagebrush belt, June 30, 7460 ft. (HHH); Elk Horn Lodge,
RM 61, dry hillside, steep rocky slope on north shady face, common, July 1,
7500 ft. (HHH); South of Steuben Creek, RM 60, dry hillside, beneath large
cliff, common, plants gone to seed, July 1, 7470 ft. (HHH); and Willow
Creek, RM 60, dry hillside, very common, soil deep and gullied, July 2,
7500 ft. (HHH).

Erigeron divergens T. & G, . . . . . Fleabane
Upper dam site, RM 40.6, dry soil of hillside near upper dam site, June 8,
6700 ft. (SF); and Beaver Creek, dry hillside, June 8, 7450 ft. (SF).

Erigeron divergens cinereus A. Gray . - - . . Wild fleabane
Soap Creek, RM 43, streamside meadow, common, July 12, 7480 ft. (SF).

Erigeron flagellaris Gray . . . . . Fleabane
Upper dam site, dry soil along Gunnison River, June 8, 7600 ft. (SF).

Erigeron philadelphicus L. . . . . . Fleabane
Upper limits of reservoir, RM 63, wet meadows, open field, roadside, very
deep bog soil, dry gravelly soil and waste areas in meadow, common, June
30, 7520 ft. (HHH).

Erigeron speciosus macranthus (Nutt.) Cong. . . . . . Wild fleabane
Dry Gulch, RM 50, common in dry soil associated with sagebrush and rabbit-
brush from valley floor, June 30, 7500 ft. (HHH); and Beaver Creek, RM 62,
upland, semi-dry soil, near hillside climax, common, July 2, 7500 ft. (SF).

Erigeron speciosus speciosus Cond. . . . . . Wild fleabane
Henderson Ranch, RM 50, hillside in upper part of old abandoned farmland,
July 7, 7500 ft. (HHH); and Cebolla Creek, mouth, RM 50, common in stream-
side, alnus and salix community, July 8, 7500 ft. (SF).

Gnaphalium palustre Nutt., . . . . . Cudweed
West Elk Creek, RM 44, riverbank soil, rare, July 10, 7500 ft. (SF).
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CGutierrezia sarothrae microcephala (DC) Benson . . . . . Matchweed
In drainage of Red Creek (SF).

Helianthus annuus L. . . . . . Common sunflower
Soap Creek, RM 48, streamside, roadside, dry gravel soil, common, associated
with Populus angustifolia, July 12, 7460 ft. (HHH); Black Canyon, RM 34,
rare, roadside, dry sandy soil, very few encountered within this basin,
July 18, 6950 ft. (HHH); and Black Canyon, RM 30, dry roadside, rare, sandy
soil, July 19, 7140 ft. (HHH).

Helianthus petiolaris Nutt. . . . . . Utah sunflower
Jointed Rod Ranch, RM 63: common in meadow of streamside near house, July
3, 7500 ft. (SF); and rare, growing near road in sandy soil, July 3,
7520 ft. (SF).

Hymenoxys acaulis (Pursh.) K. F., Parker . . . . . Hymenoxys
Upper limits of Res., RM 63, dry gravel soil in road bank, rare to common,
very beautiful, June 30, 7522 ft. (HHH).

Iva axillaris Pursh., . . . . . Poverty weed
Mouth of Cebolla Creek, RM 49, terrace, dry waste field, abundant, July 8,
7460 ft. (SF).

Iva xanthiifolia Nutt, . . . . . Poverty weed
Moncrief Ranch in the waste fields near stockyard (SF).

Lactuca pulchella (Pursh.) DC. . . . . . Blue lettuce
Black Canyon, RM 34, roadside, dry soil aggregate, common, July 18, 7400
ft. (HHH).

Lactuca scariola L. . . . . . Prickly lettuce
Black Canyon, RM 33, rare, roadside, gravel soil of clay, July 18, 6940
£t [HEH).

Ptiloria pauciflora (Torr.) A. Nels. . . . . . Wirelettuce

West of Cebolla Creek, RM 48, common in sagebrush flat and deep red soil,
dry area, July 8, 7500 ft., (HHH); and West Elk Creek, RM 44, very common
on hillside in rocky soil and valley floor of canyon, July 10, 7500 ft.
(HHH) .

Ptiloria tenuifolia L. . . . . . Tiloria
Willow Creek, RM 60, dry roadside, common, July 2, 7500 ft. (SF).

Rudbeckia hirta L. . . . . . Black-eyed Susan
Dry Gulch, RM 50, dry rocky soil, open field and in sagebrush community,
June 29, 7460 ft. (HHH); South of Elk Horn, RM 61, streamside, common,
very wet mud soil, July 1, 7465 ft. (HHH); Willow Creek, RM 60, common,

89



PLANTS

Compositae (family) continued

Rudbeckia hirta (continued)
near ranch house at Aswald Place, July 2, 7500 ft. (HHH); mouth of Cebolla
Creek, RM 50, common in streamside and terrace, July 8, 7460 ft. (SF); and
Soap Creek, RM 48, common in wet soil associated with willows, July 10,
7500 ft. (HHH).

Rudbeckia laciniata L. . . . . . Coneflower
Cebolla Creek, RM 50, rare, terrace, deep sandy soil, July 7, 7460 ft.
(HHH) ; and Black Canyon, RM 387, rocky steep walls, common along road
shoulder west of Sapinero, July 14, 7200 ft. (HHH).

Senecio ambrosioides Rydb. . . . . . Groundsel
Beaver Creek, RM 62, dry soil, hillside, June 8, 7600 ft. (SF); Dry Gulch,
RM 58, wet soil by beaver dam upstream from ranch house, July 6, 7500 ft.,
(HHH); West Elk Creek, RM 44, wet streamside, July 10, 7460 ft. (SF);
Soap Creek, RM 43, wet soil along canal at upper limits of reservoir site,
July 12, 7500 ft. (SF); and Black Canyon, RM 33, gravel soil, dry hillside,
common, July 18, 7000 ft. (HHH).

Senecio atratus Greene . . . . . Groundsel
Soap Creek, RM 43: common on steep rocky hillside associated with sagebrush
and oak, July 12, 7460 ft, (HHH); and dry soil, sagebrush hillside, west
facing slope near upper limits of reservoir site, July 12, 7500 ft. (SF).

Senecio crassulus A, Gray . . . . . Groundsel
Red Creek, RM 47, common, hillside just out of riverbank, June 30, 7500
ft. (HHH).

Senecio cymbalarioides Nutt., . . . . . Senecio
Upper dam site, rare in dry soil, June 8, 7500 ft. (SF).

Senecio integerrimus Nutt. . . . . . Senecio
Upper limits of Res., RM 63, roadside and meadow fringes, 7 mi. west of
Gunnison, Colo., July 1, 7520 ft. (HHH).

Senecio mutabilis Greene . . . . . Groundsel
West Elk Creek, RM 44, common in fields and outskirts of meadow in damp
soil, July 11, 7460 ft. (SF).

Senecio platylobus Rydb. . . . . . Senecio
South Steuben Creek, RM 60, dry hillside, common in hillside throughout
reservoir basin, July 1, 7520 ft. (HHH).

Solidago canadensis L. . . . . . Goldenrod
Soap Creek, RM 48, common at west slope and in sagebrush and oak, July 12,
7500 ft. (SF); Morrow Point dam site, RM 30, dry rocky soil, rare, very tall,
July 18, 6890 ft. (HHH); and Black Canyon, RM 51, dry roadbed, rocky soil,
some near rivers edge, July 21, 6900 ft. (HHH).
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Solidago sparsiflora L. . . . . . Goldenrod
South Elk Horn, RM 61, terrace in small stream drainage associated with old
cottonwoods, July 1, 7460 ft. (HHH); and Black Canyon, RM 33, common along
stream banks and roadbed, dry soil, July 15, 7100 ft. (HHH).

Stephanomeria tenuifolia (Torr.) Hall. . . . . . Desert pink
Willow Creek, RM 59, streamside, common in and about old railroad bed near
culvert of canal, July 1, 7500 ft., (HHH).

Tanacetun vulgare L. . . . . . Tansy
West Elk Creek, RM 60, streamside, upper limits, common, wet soil, July 2,
7500 ft. (HHH).

Tetradymia canescens DC. . . . . . Spineless horsebrush
Red Creek, RM 47, rare, hedged and indicates over use, dry steep hillside
and rocky soil, June 29, 7500 ft. (HHH); West Elk Creek, RM 60, dry hillside,
rocky cliff and poor shallow soil, July 2, 7500 ft., (HHH); Soap Creek, RM 43,
rare, dry sandy soil, rocky soil of upland in sagebrush belt, July 12, 7500
ft. (HHH); and East Elk Creek, RM 51, dry rocky soil, hillside, rare, heavily
hedged from grazing, common on road grade at bend crossing creek, July 21,
7500 ft. (HHH),

Taraxacum officinale Wiggers . . . . . Common dandelion
Dry Gulch, RM 50, common throughout in both fields, streamside and open
sagebrush and grass, June 30, 7460 ft. (HHH).

Tragopogon dubius Scop. . , . . . Goatsbeard
Dry Gulch, RM 50, rare, roadside and at shoulder of some arroyos, June 28,
7500 ft. (HHH).

Townsendia exscapa (Rich) Porter . . . . . Townsendia
Upper dam site, RM 40.6, dry soil associated with sagebrush, June 8, 7600
ft., (BF).

Viguiera multiflora (Nutt.,) Blake . . . . . Goldenray

Stevens Creek, RM 58, meadow, good wet soil, rich meadow, July 3, 7500 ft.
(HHH) ; Soap Creek, RM 43, July 12: very common at upper limits of reservoir
site, semi-dry sandy soil, (SF); common in wet soil along stream and wet
meadow (HHH); big sagebrush, common, sandy clay soil, semi-damp (HHH); and
Black Canyon, RM 32, dry sandy soil, common near stream bank, July 18,

7000 ft. (HHH).

Wyethia amplexicaulis Nutt, . . . . . Mule ears
West of Cebolla Creek, RM 48, rocky soil in aspen grove, some 100 yds.
above stream on hillside, rare, July 8, 7520 ft. (HHH); and Soap Creek,
RM 43, meadow, wet soil, rare, July 12, 7460 ft. (ADS).

Xanthium saccharatum Wallr. . . . . . Cocklebur
Black Canyon, RM 34, roadside, common on sandy beaches of stream sediment,
July 18, 6950 ft. (HHH).
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Agropyron desertorum (Fisch.) Schult. . . . . . Desert wheatgrass

This valuable introduced forage grass, found occasionally throughout the
reservoir basin, was collected only from Dry Gulch where it was fairly
abundant in the dry clay, loam type soils of the terrace and streamside
habitats. Stock and Lamborn reported it reaching a significant density
in the farmland near Moncrief Ranch.

Records - Dry Gulch, RM 50, dry, rocky and loamy soil of terrace, July
17, 7460 ft. (RNR); and dry soil of sagebrush community, June 28, 7500 ft.
(HHH) .

Agropyron saundersii (Vasey) Hitche. . . . . . Saunders wheatgrass
This infrequent species, collected only once in the entire reservoir basin,
was found in a moist habitat near the streamside.
Record - Mouth of Cebolla Creek, RM 49, damp, rocky soil of streamside,
July 9, 7460 ft. (RNR).

Agropyron smithii Rydb. . . . . . Western bluestem wheatgrass
This widely distributed species was observed to have a very wide adapta-
tion to soil and water conditions. It was found growing in streamside,
terrace, farmland and hillside habitats, but seemed to do best in the
heavy soil along intermittent swales and water courses that receive ex-
cess surface drainage waters.

Records - Moncrief Ranch, RM 49, rocky hillsides, July 9, 7460 ft. (HHH);
Dry Gulch, RM 50, dry soil of roadbed through terrace in bottom of canyon,
July 10, 7460 ft. (SF); Soap Creek, RM 48, moist meadow, July 12, 7350 ft.
(RNR); and Black Canyon, moist soil at edge of meadow on rim of canyon
1/4 mi. west of Sapinero, July 21, 7300 ft. (RNR).

Agropyron smithii var. molle (Scribn. and Smith) Jones . . Western wheatgrass
Differing from the species in having lemmas and sometimes the glumes
pubescent, this grass was uncommon in the area.

Record - Dry Gulch, 1/4 mi. west, RM 50, very wet and rich soil of seepage
area, July 18, 7500 ft. (RNR).

Agropyron subsecundum (Link) Hitche. . . . . .Bearded wheatgrass
Found occasionally in the moist meadows and open woods of the river drain-
age .

Record - West Elk Creek, moist soil of meadow, July 11, 7300 ft. (SF).

Agropyron trachycaulum (Link) Malte . . . . . Slender wheatgrass
This species was found growing in a number of different habitats from the
moist irrigated meadowlands to the dry open fields and roadsides. It
favored the sandy, loamy soils that receive water frequently where it was
observed in dense leafy bunches 1 ft. in dia. and 8 ft. high.
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Agropyron trachycaulum (continued)

Records - Dry Gulch, RM 50, dry soil of open field, June 28, 7460 ft.
(HHH); dry fringe of alfalfa field in dry, loamy soil, July 2, 7400 ft.
(RNR); moist, loamy soil in canyon bottom at edge of shrub community,
July 10, 7460 ft. (SF); 1/4 mi. west, rich moist soil along water seepage
area, July 18, 7500 ft. (RNR); Moncrief Ranch, RM 49, common in meadow
near canal and streamside of wet clay soil, July 9, 7500 ft. (SF); and
West Elk Creek, moist soil of meadow, July 11, 7300 ft. (RNR).

Agrostis alba L. . . . . . Redtop

This species was observed frequently in moist soils where it was cultivated
as a hay grass and as a soil binder because of the rhizomatous character
of the roots. It was most always found as a mixture among other hay grasses
and often escaping wherever there was moist, loamy, sandy soil conditions
to accomodate it.

Record - Soap Creek, RM 43, wet sandy soil along stream running through
hay meadow, July 12, 7300 ft. (SF).

Agrostis exarata Trin. . . . . . Spike bent
Observed occasionally in the wet seepage areas of the streamside and in
the moist meadows.
Record - Dry Gulch, 1/4 mi. west, RM 50, wet rich soil of seepage area,
July 18, 7500 ft. (RNR).

Agrostis palustris Huds. . . . . . Creeping bent
Found occasionally in the streamside and moist meadows abut never in abund-
ance,
Record - West Elk Creek, RM 44, sandy soil along creek and moist, rich
soil in meadow, July 11, 7300 ft. (RNR).

Agrostis scabra Willd., . . . . . Ticklegrass
Occurring throughout the reservoir basin, this species was restricted to
the moist, sandy areas along the stream.

Records - Mouth of Cebolla Creek, RM 49, wet soil in shade of large
populus grove, July 9, 7460 ft. (RNR); West Elk Creek, RM 44, moist, sandy
area along stream, July 10, 7300 ft. (SF); and wet sandy soil near stream,
July 10, 7460 ft. (RNR).

Alopecurus aequalis Sobol. . . . . . Short-awn foxtail
This long-lived perennial resembles timothy so much that it was often
mistaken for it. It was found throughout the reservoir basin in the wet
streamside and moist meadow habitats, but never occurred in rich enough
abundance to be used as a hay grass.

Records - One-half mile east of new bridge on Highway 50, meadow and
streamside, June 30, 7460 ft. (HHH); Cebolla Creek, RM 50, wet streamside,
July 6, 7500 ft. (RNR); East Elk Creek, RM 50, wet drainage in meadow, July
9, 7560 ft. (RNR); and West Elk Creek, RM 44, wet meadow of canyon bottom,
7500 ft., and 7300 ft., July 11 (RNR).
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Aristida fendleriana Steud. . . . . . Fendler three-awn
This species was unevenly distributed throughout the reservoir basin. It
occurred rarely in significant amounts and was always confined to the dry
soils of the hillside.

Records - South Beaver Creek, RM 60, dry hillside, July 1, 7460 ft. (RNR);
Iola, RM 58, common but heavily grazed, only few in fruit, July 5, 7500 ft.
(HHH) ; and Henderson Ranch, RM 50, north slope of hillside, July 7, 7520
ft. (RNR).

Beckmannia syzigachne (Steud.) Fernald . . . . . American sloughgrass
Observed occasionally throughout the meadows in ditches and marshy areas.
Records - Upper limits of Blue Mesa Reservoir, RM 63, submerged in meadow
stream, common, deep wet soil, June 30, 7520 ft. (HHH); 1/4 mi. west of
Dry Gulch, RM 50, wet rich soil of seepage area, July 18, 7500 ft. (RNR);
and West Elk Creek, RM 44, wet, marshy area of meadow, July 11, 7300 ft.
(RNR) .

Bouteloua gracilis (H.B.K.) Lag. . . . . . Blue grama
This low-growing, long-lived, native perennial is considered to be a valuable
range species due to its wide distribution, high guality, hariness and growth
habits, but in this area it was very rare.
Record - West Elk Creek, RM 43, upper edge of meadow in dry, rocky soil
adjacent to cliffs, rare, July 11, 7300 ft. (GLR) (RNR).

Bromus anomalus Rupr. . . . . . Nodding brome
Found only occasionally, but in a variety of habitats from the waste places
of an abandoned railroad track to the moist and rich soils of the streamside.
Records - Soap Creek, RM 43, wet soil of streamside, July 12, 7480 ft.
(RNR); Lake Fork, dry soil of roadbed, July 14, 7450 ft. (RNR); and Black
Canyon, RM 41, dry soil, rocky cliffs near brink of the canyon, July 21,
7500 ft. (RNR).

Bromus ciliatus L. . . . . . Fringed brome
Appearing occasionally in the moist woods and on the rocky slopes.
Records - Dry Gulch, RM 50, dry, loamy soil in bottom of dry wash leading
through terrace, July 10, 7460 ft. (SF); and Black Canyon, RM 36, wet soil
near streamside, July 16, 7190 ft. (HHH).

Bromus commutatus Schrad. . . . . . Hairy chess
This introduced grass from Europe has become a weed of fields and waste
places. It was observed occasionally growing in the waste soil of an
abandoned railroad hed.
Record - Black Canyon, dry, sandy soil along abandoned railroad track,
July 18, 6900 ft. (SF).

94



PLANTS

Gramineae (family) continued

Bromus inermis leyss. . . . . . Smooth brome
This long-lived, perennial sod grass with strong creeping rhizomes, was
introduced into the United States in 1884 and has now become very widely
spread. In the reservoir basins it is used both as a pasture and a hay
grass and has escaped cultivation and spread throughout the canyon bottoms
and open woods, occasionally appearing in stands of leafy forage up to
4 ft. in height.

Records - Dry Gulch, RM 50: loamy soil of terrace, July 10, 7460 ft. (RNR);

and open field and mouth of canyon June 28, 7500 ft. (HHH); and Soap Creek,
RM 483, moist rich soil of meadow, July 12, 7450 ft. (RNR).

Bromus polyanthus Scribn.
Observed occasionally in the open woods, along the roadside and in moist
soil of the canyon bottom.
Record - Soap Creek, RM 43, hillside terrace 15 ft. above stream in dry
soil of open woods, July 12, 7400 ft. (RNR).

Bromus tectorum L. . . . . . Downy chess, cheatgrass
As a wide-spread species, it occurs throughout the entire reservoir basins
along the roadsides, banks, waste places and hillsides.

Records - Dry Gulch, RM 50, sidehill and open field, June 28, 7500 ft.
(HHH) ; Dry Gulch, RM 50, along dry ditchbank in dark, loamy soil and rocks,
July 10, 7460 ft. (RNR); and Henderson Ranch, RM 50, common on hillsides
and abandoned fields, July 7, 7560 ft. (HHH).

Calamagrostis canadensis (Michx.) Beauv. . . . . . Bluejoint
Specimen taken, but not recognized in the field.
Record - One-fourth mile east of West Elk Creek, RM 44, sandy open ground
along river, July 11, 7250 ft. (RNR).

Calamagrostis inexpansa A. Gray . . . . . Northern reedgrass
Specimen taken, but not recognized in the field.
Record - Soap Creek, RM 43, rich, moist soil of meadow, July 12, 7300 ft.
(RNR).

Calamagrostis neglecta (Ehrh.) Gaertn. Mey. & Schreb.
Specimen taken, but not recognized in the field.
Record - Soap Creek, RM 43, rich, moist soil of meadow, July 12, 7300 ft.

(RNR) .

Catabrosa aquatica (L.) Beauv. . . . . . Brookgrass
Found frequently in the meadows along the ditches and in the wet seepage
areas. ‘

Records - Dry Gulch, RM 50, emerged in beaver dam, common in area of Iola
meadows, July 7, 7500 ft. (RNR); Soap Creek, RM 43, rocky, sandy soil in
very wet seepage area, July 12, 7300 ft. (SF); and 1/4 mi. west of Dry
Gulch, wet, rich, soil in water seep, July 18, 7500 ft. (SF).
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Dactylis glomerata L. . . . . . Orchard grass
This distinctive bunch-type grass, cultivated in many of the meadows for
hay, was usually mixed with alfalfa and red clover. It has frequently
escaped into the shady woodlands where it is often the dominant grass.
Records - West Elk Creek, RM 44, full field of orchard grass mixed with
timothy and red clover, wet soil, very tall plants, July 10 and 11,
7460 ft. (RNR).

Distichlis stricta (Torr.) Rydo. . . . . . Desert saltgrass
This species, usually restricted to alkaline soils, was observed only on
the abandoned railroad bed in the Black Canyon.
Records - Black Canyon, RM 31, dry soil at edge of abandoned railroad
bed, July 18, 6935 ft., (SF) and July 19, 7200 ft. (RNR).

Elymus canadensis L. . . . . . Canada wild rye
This vigorous, widely distributed, perennial bunchgrass is quite common
in the Rocky Mountain states but appeared only occasionally in the reser-
voir basins.
Record - Black Canyon, RM 29, dry, sandy soil at edge of road, July 19,
7200 ft. (SF).

Elymus condensatus Presl. . . . . . Giant ryegrass
This coarse, robust, perennial with thick short rootstocks occurs in all
the western states and is the largest of the native ryegrasses. One in-
dividual bunch, in Dry Gulch, measured over 7 ft. high and 3 ft. in
dia. It was found particularly abundant on moderately dry fertile soils
of the terrace but was also observed in the streamside, farmland, and hill-
side habitats.

Records - Dry Gulch, RM 50, robust plants, common in valley floors growing
in deep sandy soil of terrace association, June 28, 7500 ft. (HHH); West
Elk Creek, RM 44, common in cultivated fields, 5 ft. high, July 10, 7500
ft. (HHH); and Dry Gulch, RM 50, dry, rocky and loamy soil of terrace,

July 17, 7460 ft. (RNR).

Festuca elatior L. . . . . . Meadow fescue
This hardy perennial, native to Europe, is used in pasture and hay mixtures,
but in the reservoir basin was found in only one area.
Record - Sapinero, moist rich soil at edge of hay meadow, 1/4 mi. west on
Highway 50, July 21, 7300 ft. (RNR).

Festuca ovina L. . . . . . . Sheep fescue
This bunchgrass succeeded better than most grasses on sandy or gravelly
soils. It was observed only in open woods and rocky slopes at elevations
above the reservoir basin.
Records - Rim of Red Creek, RM 48, open woodland of aspen and fir, 8460
ft., and on south facing slope of fir association, 8700 ft., July 8,
(RNR).
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Festuca rubra L. . . . . . Red fescue
Like sheep fescue, red fescue is a hardy, robust plant adapted well to

shaded, dry sites.
Record - Soap Creek, RM 48, dry west-facing slope, July 12, 8460 ft. (RNR).

Glyceria grandis S. Wats. . . . . . American mannagrass
This grass, of common occurrence throughout the reservoir basin, was always
found in extremely wet places, streamsides and marshes.
Records - East Elk Creek, RM 51, deep soil of wet meadow, July 6, 7500 ft.
(RNR); West Elk Creek, RM 44, wet marshy meadows, July 9, 7460 ft. (RNR),
and July 11, 7300 ft. (SF).

Glyceria striata (Lam.) Hitchec. . . . . . Fowl mannagrass
Commonly observed in the wet seepages, marshes and ditchbanks.
Records - West Elk Creek, RM 44, rich black soil of seepage, July 11,
7300 ft. (SF); and Cebolla Creek, wet, rich soil of seepage on east-facing
slope, July 21, 7400 ft. (RNR).

Hilaria jamesii (Torr.) Benth. . . . . . Galleta grass
Generally distributed throughout the reservoir basin but usually restricted
to the hillside habitat where it flourished in the dry sandy soils.
Records - Beaver Creek, RM 61, gravelly soil of dry hillside, July 4,
7460 ft. (HHH); and south of Iola, RM 58, rare, heavily grazed, dry hill-
side, July 5, 7500 ft. (HHH).

Hordeum brachyantherum Nevski . . . . . Meadow barley
Specimen collected, but not recognized in the field.
Record - Soap Creek, RM 48, dry soil of hillside, July 12, 7300 ft. (RNR).

Hordeum jubatum L. . . . . . Foxtail barley

This grass, widely spread throughout the reservoir basin, has invaded the
irrigated meadows and become a troublesome weed. It was observed in
streamside, terrace, farmland and hillside habitats and was extremely
prevalent in waste places.

Records - Moncrief Ranch, RM 49, wet meadow, July 9, 7480 ft. (HHH);
Dry Gulch, RM 50, abandoned field, June 28, 7500 ft. (HHH); West Elk Creek,
RM 44, moist meadowland, July 11, 7300 ft. (RNR); and edge of Black Canyon,
dry aggregate soil of roadside, July 21, 7300 ft. (RNR).

Koeleria cristata (L.) Pers. . . . . . Junegrass
Specimen taken but not identified in the field.
Record - Cebolla Creek, RM 49, dry side canyon at bend of main river
drainage, July 8, 7500 ft. (RNR).

Melica bulbosa Geyer, Porter & Coult. . . . . . Oniongrass
Specimen taken but not identified in the field.
Record - Lake Fork, RM 41-3, common in dry sandy soil along stream,
July 15, 7500 ft. (RNR).
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Melica porteri Scribn. . . . . . Porter melica
This grass, mistaken in the field for Bouteloua curtipendula because of the
one-sided, contracted panicle, was observed in open woods and moist places.
Records - Black Canyon, RM 36, semi-wet soil, south side of river, common,
handsome, July 16, 7200 ft. (HHH); and RM 49, wet sandy soil at mouth of
small side canyon, frequent, July 21, 7500 ft. (HHH).

Muhlenbergia asperifolia (Nees. & Mey.) Parodi . . . . . Scratchgrass
Commonly occurring in wet soil along ditchbanks and streams.
Record - West Elk Creek, RM 44, streamside soil, July 11, 7460 ft. (RNR).

Muhlenbergia filiformis (Thurb.) Rydb. . . . . . Pull-up muhly
This low growing annual was found occasionally in wet sandy soil in seepage
areas or along streams.
Records - West Elk Creek, RM 44, sany soil along stream, 7300 ft. (SF);
and damp soil of streamside, 7460 ft. (RNR), July 1ll; and Soap Creek,
RM 43, sandy soil of seepage area, July 12, 7400 ft. (RNR).

Muhlenbergia racemosa (Michx.) B.S.P. . . . . . Marsh muhly
This perennial grass, found in a wide range of habitats, was observed
throughout the reservoir basin growing on rocky hillsides, moist meadows,
sandy alluvial soil along the river, and in waste places along the roadside.
Records - Black Canyon, RM 383, dry aggregate soil along roadbed, July 18,
6950 ft. (RNR); RM 33, moist, sandy soil along river, July 18, 6900 ft.
(SF); and RM 30, dry, sandy soil near streamside, July 19, 6940 ft. (RNR).

Muhlenbergia richardsonia (Trin.) Rydb. . . . . . Mat muhly
Specimen taken, but not identified in the field.
Record - Lake Fork, dry soil on open terrace, July 15, 7400 ft. (RNR).

Munroa squarrosa (Nutt.) Torr, . . . . . False buffalo grass
Black Canyon, RM 33, rare, only specimen taken from oak cluster in dry soil,
July 18, 6940 ft. (SF).

Oryzopsis bloomeri (Boland) Ricker . . . . ., Bloomer ricegrass
Found to be rare in the reservoir basin.
Record - Black Canyon, dry soil at edge of Highway, July 21, 7350 ft. (RNR).

Oryzopsis hymenoides (R. & S.) Ricker . . . . . Indian ricegrass

This densely tufted, native, perennial bunchgrass is widely distributed over

the western states, and once served as a food staple for the Indians. It

is drought resistant and was most always found growing in the dry sandy soils

of the hillside and terrace habitat. It was particularly abundant along the

highway and the abandoned railroad in the dry, rocky and sandy soils and banks.
Records - Dry Gulch, RM 50, dry soil of sagebrush community, June 28, 7460

ft. (HHH); and dry soil at edge of keaver dam, July 5, 7520 ft. (HHH); % mi.

east of West Elk Creek, RM 44, dry, rocky soil on abandoned railroad track,

July 11, 7250 ft. (RNR); and Soap Creek, RM 48, dry, rocky hillside, July 12,

7520 ft. (RNR).

98



PLANTS

Gramineae (family) continued

Oryzopsis micrantha (Trin. & Rupr.) Thurb. . . . . . Littleseed ricegrass
Fairly common on the dry hillsides and occasionally in moist streamside
habitat.

Records - Elk Horn Lodge, RM 61, dry hillside, July 1, 7500 ft. (RNR);
Soap Creek, RM 483, wet soil in salix community and meadows, July 12, 7480
ft. (HHH); Lake Fork, dry terrace above creek, July 15, 7450 ft. (RNR);
and Black Canyon, dry, sandy aggregated soil on roadbed, July 18, 6950
ft. (RNR).

Panicum capillare L. . . . . . Witchgrass
This species, rare to the reservoir basin, was found in only one location,
along an abandoned railroad bed (now roadway) in the Black Canyon.
Record - Black Canyon, RM 33, dry, sandy aggregate soil of roadbed,
July 18, 6950 ft. (SF).

Panicum virgatum L. . . . . . Switchgrass

This vigorous, native, perennial, sod-forming grass occurs throughout most
of the United States, but is most abundant in the central and southern parts
of the Great Plains where it is used as a forage and vasture grass. In the
reservoir basin, it was very rare. The only specimens found were in one
small stand at the edge of the roadway in the Black Canyon.

Record - Morrow Point dam site, RM 30, dry sandy soil along road and waste
area, July 19, 7200 ft. (SF).

Phleum pratense L. . . . . . Timothy
Timothy, an introduced grass from Europe, was brought to the United States
in the early 18th century and its cultivation then begun. By the beginning
of the 19th century, it was the most important hay grass in the United
States. It is now well adapted to the valleys of the Rocky Mountains, of
which the Gunnison River valley is a good example. There it is widely used
as a hay grass and was often found mixed with Dactylis glomerata, Poa
pratensis, Bromus inermis, and Trifolium pratense (red clover). In the West
Elk Creek drainage a pure stand of Timothy (about 20 acres) was observed.
Records - Dry Gulch, RM 50, cultivated field, June 28, 7500 ft. (HHH);
Dry Gulch, RM 50, dark loamy soil of moist canyon bottom, July 10, 7460 ft.
(RNR); West Elk Creek, RM 44, moist soil of meadow, July 11, 7800 ft. (RNR);
Soap Creek, RM 43, wet, sandy soil in shaded area along stream, July 12,
7300 ft. (RNR).

Poa compressa L. . . . . . Canada bluegrass
This native grass of Europe was occasionally found in open, rather poor,
dry soils. It was also found in rich, moist soils of meadows.
Records - Cebolla Creek, RM 49, wet meadow, July 9, 7460 ft. (HHH); Dry
Gulch, RM 50, along ditch in moist, loamy soil, July 10, 7460 ft. (SF).

Poa nevadensis Vasey . . . . . Nevada bluegrass
Found on the dry, rocky hillsides as well as the moist meadows.
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Gramineae (family) continued

Poa nevadensis (continued)
Records - Dry Gulch, RM 50, dry, rocky hillside and ditchbank in dark,
loamy soil mixed with rocks, July 10, 7460 ft. (RNR); and Willow Creek,
RM 60, common, streamside, wet gravelly, July 1, 7500 ft. (RNR).

Poa palustris L. . . . . . Fowl bluegrass
Observed occasionally in moist soil of canyon bottoms and meadows.
Records - Dry Gulch, RM 50, wet soil of canyon bottom, July 10, 7460 ft.
(RNR); West Elk Creek, RM 44, moist soil of woodland, July 11, 7250 ft.
(RNR); and Black Canyon, moist sandy soil along river, July 18, 6950 ft.
(RNR).

Poa pratensis L. . . . . . Kentucky bluegrass
Commonly cultivated throughout the basin as a pasture and hay grass, and
was often found spreading through the canyon bottoms and streamsides. In
the meadows it was most always found as a mixture with Dactylis glomerata,
Bromus inermis, Phleum pratense and Trifolium pratense (red clover).
Records - Dry Gulch, RM 50, 7500 ft.: common in ditch bank and dry soil,
meadows heavily covered, June 28, (HHH); streamside and meadows, deep clay
soil in a cottonwood association, June 30, (HHH); and along dried-up stream,
July 10, (SF); South Steuben Creek, RM 60, dry crevice on hillside at face
of large sandstone ledge, July 1, 7560 ft. (HHH); Willow Creek, RM 60, wet
streamside, July 2, 7500 ft. (HHH); and West Elk Creek, RM 44, moist, loamy
soil of canyon bottom, July 11, 7250 ft. (RNR).

Puccinellia distans (L.) Parl. . . . . . Alkali grass
Specimen collected, but not recognized in the field.

Record - West Elk Creek, RM 44, wet meadow, lush mountain meadow, cultivated

for stock feed, July 11, 7460 ft. (RNR).

Sitanion hystrix (Nutt.) J.G.Smith . . . . . Squirreltail
Widely distributed in the dry soils of the terrace and hillside.

Records - Beaver Creek, RM 62, dry soil of sandy aggregate, June 8, 7460
ft. (SF); Dry Gulch, RM 50, situations common but this species was rare,
dry hillside among sagebrush near ranch house, June 28, 7500 ft. (HHH);
Dry Gulech, dry soil of terrace among open woods, July 10, 7460 ft. (RNR); and
Soap Creek, RM 48, dry rocky and clay soil above stream, July 12, 7300 ft.
(SF).

Sporobolus airoides (Torr.) Torr. . . . . . Alkali sacaton
This native bunchgrass occurs generally throughout the western United States
and is commonly found on moist alkaline soils but it does occur also on
other types of soil. In the river basin it was found in the moist meadow
as well as the dry terrace.

Records -~ Oswald Ranch, RM 59, frequent in terrace areas near stream in
dry sandy and clay soil, July 4, 7460 ft. (RNR); south Iola, RM 59, rare,
dry rocky soil near old pasture, over grazed, July 5, 7500 ft. (HHH);
Henderson Ranch, RM 50, dry terrace, July 8, 7500 ft. (HHH); and Soap Creek
RM 43, moist soil at edge of meadow, July 12, 7450 ft. (SF).
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Gramineae (family) continued

Sporobolus cryptandrus (Torr.) A. Gray . . . . . Sand dropseed
This native grass is a pioneer or invader species on raw, denuded soil and
is most prevalent on sandy soil. It was found abundant throughout the basin
in dry meadows, sandy open ground and particularly on the dry sandy soil
along the abandoned railroad bed.

Records - Eagle Rock, RM 60, dry meadow, south side of river across canyon
July 3, 7600 ft. (RNR); 1/4 mi, west of East Elk Creek, sandy open ground,
July 11, 7250 ft. (SF); Lake Fork, RM 41-6, common, stream and terrace, July
15, 7690 ft. (RNR); and Black Canyon, RM 33, occasional on roadside sandy
soil and at base of talus slopes, July 18, 6940 ft. (HHH) (RNR).

Stipa columbiana Macoun. . . . . . Columbia needlegrass
Common throughout the reservoir basins in the dry soil of terraces, along
the roads, in the open woods and on the hillsides.
Records - Socap Creek, RM 43, dry clay bank above creek, July 11, 7400 ft.
(RNR); West Elk Creek, RM 44, dry, rocky hillside, July 15, 7520 ft. (SF);
and Black Canyon, dry, loamy soil at edge of meadow, July 21, 7300 ft. (RNR).

Stipa comata Trin. & Rupr. . . . . . Needle and thread grass
This deep-rooted, long-lived, native bunchgrass, occurs generally on the
western ranges. It occurred periodically throughout the basins and was
usually in abundant stands when found. It favored areas that had previously
been cultivated.

Records - Beaver Creek, RM 62, dry soil among the sagebrush, June 8, 7460
ft. (SF); Eagle Rock, RM 60, cultivated in field, lush tall in deep sandy
clay loam soil, July 1, 7420 ft. (HHH); and Dry Gulch, RM 50, loamy soil of
terrace, July 10, 7460 ft. (SF).

Stipa lettermani Vasey . . . . . Letterman needlegrass
Fairly common on the dry terraces and hillsides.
Records - Cebolla Creek, RM 49, dry, rocky north-facing slope, July 8,
7450 ft, (HHH); and Soap Creek, RM 43, dry clay-type soil of hillside,
July 12, 7520 ft. (SF).

Stipa pinetorum Jones . . . . . Needle and thread grass
This species was mistaken for Stipa lettermani in the field.
Records - Dry Gulch, RM 50, along roadway and open sagebrush flat, June 28,
7500 ft. (HHH); and Henderson Ranch, RM 50, rocky soil of hillside July 7,
7500 ft. (HHH).

DISCUSSION

A total of 61 species belonging to 27 genera, 7 tribes and both sub-
families of the Gramineae (grass) family were collected from the Curecanti Reser-
voir basins during the 1961 ecological survey. Of these, Calamagrostis neglecta,
Bromus commutatus, Festuca elatior, Oryzopsis bloomeri, Panicum virgatum and
Stipa pinetorum are reported by Harrington (1954, pp. 45-110) as being uncommon
in this area.
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Agrostis alba, Bromus inermis, Dactylis glomerata, Phleum pratense and
Poa pratensis are of tremendous economic importance to the ranchers and farmers
of the area as they are important pasture and hay grasses. All have been in-
troduced from Europe.
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INTRODUCTION

As a National Science Foundation student during the summer of 1961, I
accompanied the University of Utah Ecological Research Expedition on a study
of the area to be inundated by the reservoirs of the Curecanti project. The
expedition was under the direction of Angus M. Woodbury, Stephen D. Durrant
and Seville Flowers. This study was made in the basin of the Blue Mesa Reser-
voir and this paper is written for the purpose of comparing the vegetation in
a wide dry south-facing canyon with that of a deep narrow north-facing canyon
containing a permanent stream.

THE STUDY AREA

The two canyons studied are Dry Gulch and Cebolla Creek; both flow into
the Gunnison River about 12 mi. upstream from the town of Sapinero, Colorado.
Dry Gulch joins the river in section 28, Cebolla Creek in section 29, township
49 north, range 3 west. Dry Gulch is about 5 mi. in length and when there is
water in the streambed, it flows south through a south-facing canyon. The head-
water of Cebolla Creek is in the Gunnison National Forest, along the Continental
Divide, in the Rocky Mountains, some 37 mi. to the south. The water in the
stream was cold and clear and flows north through a north-facing canyon. The
average rainfall in the lowlands of this region is about 10 in. but at higher
elevations the rainfall is much greater.

METHODS OF STUDY

The study was made by walking through the area, listing the plants, and
taking specimens for identification. Also, I made 11 transect drawings show-
ing the succession of vegetation from streamside to hillside. All the work
was done on the east side of both canyons and extended from the mouths of the
canyons to the upper limits of the proposed Blue Mesa Reservoir.

RESULTS

Dry Gulch is a broad dry canyon. The sides of the canyon have an
average slope of about 20 degrees. The underlying rock is a yellow sandstone
mixed with clay. The streambed has water in it only occasionally, generally
in the spring and early summer. The streambed is badly eroded. In some
places, it is 8 to 10 ft. wide, and 4 to 5 ft. deep and very rocky. The water
table must be relatively high because there was water in one part of the
streambed for a distance of about 50 ft. Above and below this stretch, the
water disappeared and seemed to run in subterranean channels (Fig. 3). The
density of the vegetation near the streamside was estimated at 100 per cent
and gradually thinned to 18 per cent on the hillsides. Table 1 shows the
plants found and their distribution. Figures 1, 2, 3, 4, and S show sample
plant transects in the canyon shown in Fig. 6.
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TRANSECT OF SMALL TERRACE
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TRANSECT OF WIDE TERRACE
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TRANSECT THRU GROVE
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Fig. 6. Dry Gulch, a south-facing wide canyon.
Photo by Gerald R. Groves.

Fig. 7. Cebolla Creek in a north-facing narrow
canyon. Photo by Gerald R. Groves.
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Cebolla Creek is a narrow and deep canyon, Fig. 7., About 2 mi. above
the mouth, the stream has cut into Precambrian rock and in this area a gorge
has been formed with many perpendicular cliffs. Near the mouth of the gorge,
it is nearly 100 ft. deep and around 200 ft. wide. Above this Precambrium
layer, the same sandstone clay formation, as in Dry Gulch, is found. The
vegetation is estimated at 100 per cent along the streamside thinning to
20 per cent on the hillside. Table 1 shows the observed plants and their
distribution. Figures 8, 9, 10,11, 12 and 13 show sample plant transects.

DISCUSSION

Cebolla Creek and Dry Gulch have a few similarities. Geologically
they have the sandstone clay formation and each has a large terrace about
1l mi. above their junctions with the Gunnison River. The terrace in Dry
Gulch has true terrace type vegetation, Figs. 3 and 4. The terrace in Cebolla
Creek has a great deal of streamside vegetation growing on it, indicating the
presence of percolating water near the surface, Figs. 8 and 9. About 3 mi.
up Cebolla Creek there is a small terrace with true terrace type vegetation,
Fig. 13.

The most common plant in both canyons is big sagebrush. It is the
dominant plant on the hillsides and a fair amount is growing on the terraces.
Golden currant is found in small numbers along the streamside where the wild
rose is an abundant understory plant. Yarrow, although not very abundant,
is evenly distributed throughout the canyons on both terraces and stream-
sides. Giant wild rye is found growing mostly on the terraces, Fig. 18.
Kentucky blue grass, where present along the streamside, grows very dense,
but it becomes sparse farther away from a source of water.

The canyons have a few distinct differences. There are some plants
growing in both canyons with a great difference in quantity. Table 1 shows
the following plants to be more abundant in Cebolla Creek than in Dry Gulchs
false Solomon seal (2% vs,trace) and alder (29% vs. 8%). The following plants
were more numerous in Dry Gulch: willow (30% vs. 5%), narrowleaf cottonwood
(7% vs. trace), and hawthorn (15% vs. 2%). The table shows that conifers,
red birch and dogwood are found in Cebolla and smooth brome grass and yellow
sweet clover in Dry Gulch and not in the other.

The amount of sunshine affected by exposure is the big factor causing
the differences in the two canyons. Because the two canyons do not face the
same direction, the sun’s energy is not equally dispersed in them. A diagram
of this condition is found in Woodbury’s Principles of General Ecology
(1954:214). This diagram shows how a given unit of the sun’s energy is concen-
trated in a smaller area on a south-facing slope than on a north-facing slope.
This concentration will raise the temperature more than in the north-facing
aspect. On the hillsides in Dry Gulch and Cebolla Creek, the vegetation de-
pends on precipitation water. The sun shining on the soil of the hillsides
evaporates the water out of the ground for several inches in depth,
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SURVEY OF WIDE TERRACE
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TRANSECT OF STREAMSIDE
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TRANSECT THROUGH SPRUCE GROVE

X |

ol

Salix gp_. '
Artemisia tridentatd&)

Salix sp. 3 I

Artemisia tridentata

. . k\‘\
Artemisia frigida &
R
~

Smilacina stellata 2

~ANTOOS *1!
é\/K( O o
Rh

2
obé? Nof

|

|

|

|

|

|

|

|
.
Betula fontinalis §\\\r\ \‘gé |
\Kv \_ o S I
« !
|

|

|

|

|

|

|

|

|

|

|

|

]

|

|

|

l

|

|

|

Picea pungens <

%J N

Betula fontinalis
Rosa woodsit N %
Juniperus scopulorum e

Approx. 90 fta

Capillary water
Percolating water

ey 2
/

/éhx}acina stellata\%ﬁ
H S

N

9

L)

DN
\\ ) \<§ubus stigosus ¥
4

Equisetum kansanug({\‘ :\g§
'/ KA
~ \\.C’-'

Alnus tenuifolia f\ 2
S ==

—

AN
RN

NSNS
\\ \\\\\\\\\\‘Q\\\M stellata \/

Poa p sis

Fig. 11, Transect from Cebolla Creek to hillside about 12,560 ft.

above junction. :
114



TRANSECT OF THICK SPRUCE GROVE
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DISTRIBUTION OF PLANTS

Table 1. Observed distribution of plants found in Dry Gulch and Cebolla canyons.
Percentages show total ground covered by plants in the respective habitats.

1- = trace, less than 1%.

Cebolla Creek Dry Gulch
Stygam—ﬂer- Hiél- StpiamyTer— Hiél-
side |race |side side |race |side
| Plants A 9 ] 7 % %L

Length of canyon 8500 ft. 2300 ft.
Total acreage 35 5 225 5 4 11
Plant cover, % 100 41 21 100 80 16
TREES

Picea pungens . - = « = « « = » « DBlue spruce 1~ 1- 1-

Pinus ponderosa - « « « « « « « Ponderosa pine 1-

Populus angustifolia . Narrowleaf cottonwood 1- 1- 7 1-1] 10
Populus tremuloides . . . & Quaking aspen 1-

Pseudotsuga menziesii . . . . . Douglas fir 1
SHRUBS

Alnus tenuifolia . . .« « . « . Thinleaf alder 29 8
Amelanchier alnifolia « . « » . .Service berry 1~ 1-

Apocynum canngbinum . . . . . . « . o Dogbane ;[

Artemisia dracunculus glauca. Aromatic sagebr. 1 2 1- 1=
Artemisia frigida . . . . . . Silver sagebrush 1- 1- 1- 1-
Artemisia tridentata . . . . . Big sagebrush 2 8 14 1- 20 13
Betula fontinalis . « « « « « Red river birch 20

Berberis repens e « » « o s s« o Oregon grape 1~

Cercocarpus montanus . . « « . « Mt. mahogany 1-

Chrysothamnus SP. « « « « « « « « Rabbitbrush l- 1- 1 2 24 1
Clematis ligusticifolia . Western virgin bower 1- -

Cornus stolonifera . . . . . Redosier dogwood 3

Crataegus saligna « « « « « « « « « o Hawthorn 2 15

Holodiscus dumosus . « « « « - « Ocean spray 1-

Juniperus scopulorum . . . . Mt. red juniper 1- 1- 1- 1- 1-
Purshia tridentata . . « « - . . Bitter brush 1-

Potentilla fruticosa . . . Shrubby cinquefoil 5 3 2

Prunus virginiana « « « « « « « o Chokecherry 1-

Quercus gambelii . . & « « « « « .« Gambel oak 1 1-
Rhus radicans . ¢« « « = « « s« « « » Poison ivy li—

Rhus trilobata . « « « « « = « « « Sguaw bush 2 1 1 1-
Ribes aureum . « = « « « « « « COlden currant 3 2

Ribes inerme . « « « « = « « Wine gooseberry 1-

Rosa woodsil . « o o o & = . Wildrose 15 7 10

Rubus strigosus « - « « « = Red raspberry 1-

SAliX SPe ¢ o o o o« o a s « o o o = 2 » Willow 5 S 30
g%%phoricarnos albus . o « « « - . Onowberry 1-

Achillea lanuloSa « « o ¢ o = « o« « = « YAarTOWw 1 1 1

Agrooyron desertorum , . . .Desert wheatgrass 1-

Agropyron smithii . . . Bluestem wheatgrass 1- 1- 3 4 1-
Antennaria parvifolia . » . . . . . Pussytoes 1-

Arctostaphylos uva-ursi . « « « « - DBearberry 1-

Bromus inermis . . « - « « « « « Omooth brome 4 8
Bromus tectorum « « « « o « « o . Cheatgrass 1-
Calochortus gunnisonii . . « . . . Sego lily (-

Campanula rotundifolia . . . . . DBellflowers 1-

TareX NEePraskKeNsSis e « « « » o « o « o Oedge l=

Cicuta douglasii . « ¢« « « « « Water hemlock 1-
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DISTRIBUTION OF PLANTS

Cebolla Creek Dry Gulch
Stream-Ter- |Hill-|Stream{Te r- [Hill-
Plants side [race |side side rgce side
HERBS (continued)
Cirsium sp. . i &« & w %« 3 @ « = » Jtnistle 1- 1- 1- 1-
Cryptantha fendleri . » » v u v . . Cryptantha 1-
Eleocharis palustris . . . . . . . .3pike rush 1=
Elymus condensatus . . . . . . Giant ryegrass 1 10 1 3 12
Equisetum arvense . . . . . . Meadow horsetail 1- 1
Equisetum kansanum . . . . . Kansas horsetail 1~ 1- 1- 1-
Erigeron speciosus . . . . .» . . Wild fleabane 1-
Erigeron concinnus . + « « « . . . . Fleabane 1—
Eriogonum umbellatum ., . . . . . . . Eriogonum| 1- 1-
Geranium fremontii . . . . . . .White geranium 1-
Gilia aggregata . + . « . . . « Scarlet gilia 1- 1- 1- 1- 1-
Glycyria grandis - « . . . Amerlcan mannagrass 1-
Heracleum Ianatum . . . . . . . . . Cow parsnip 1-
Hordeum jubatum . . . . . . . . Foxtail barley I
Humulus lupulus . . » &+ + » » + » « » - . » Hop 1-
Iris missouriensis . . « « » . « . ,» Blue iris 1-
Iva axillaris . + . + « v « . « . Poverty weed 1-
Juncus balficus . . . . . . . Baltic wire grass| 1- 2
Lappula florabunda . . « . &« « . . . Stickseed 1~
Lepidium draba . . 4+ « + « + & . . White top 1-
Linaria vulgarisS . « + o« » & =« Butter and eggs 1~
Linum lewisii « « « « « ¢« &« « « « . .« Blue flax 1-
Lupinus greenei . . . « « . . Lupine 1- 1- 1- 1- 1- 1-
Melilotus officinalis . . . Yéllow sweetclover 3 1 1-
Mentha canadensis . . . . « . .« « » o Mint T 1-
nothera hookeri o & o s Evenlng primrose 1- 1-
Oenothera strigosa . . . . . .Evening primrose 1-
Opuntia hystricina . . . . . i & Prlcklypear 1- 1-
Oryzopsis hymenoides . . .« = Indlan ricegrass 1- 1
Pentstemon comarrhenus . . . . . Beard tongue T 1-
Phlox caespitosa . . . . . . Caespitose phlox 1- 1
Poa pratensis . . . . . . . Kentucky bluegrass 3 1- 3 1-
Rudbeckla hirta . . . . . . . .Black-eyed Susan I—
Salsola kali . . . . . . . . . Russian thistle 1- 1
Scrophularia occidentalis . . . . Scrophularia 1- 1-
Scutellaria galericulata « « « + « « Skullcap 1-
S5enecio SP. . . - . « o « + « « » a « Senecio i 1=
Sidalcea neomexicana « « « « . . False mallow | 1- | 1-
Sisymbrium altisimum . . . . Tumbling mustard § 1 1-
Sitanion hystrix . . . . » . . . Sguirreltail 2 2 1 1-
Smilacina stellata # False Salomon seal 2 1- 1- 1-
Solidago canadensis - « « . « - . . . Goldenrod 1- 1-
Stachys palustris ik « « «» . Hedge nettle 1~ |
Stipa comata . . . . . Needle and-thread grass | 1- 2
Taraxacum officinale . . . . Common dandelion 1 1-
The rmopsis montana . « . « « » « . Thermopsis T
Trifolium repens .« . . « « «. . . White clover 1
Urtica gracilenta . . . . « « . « « . » DNettle 1- 1
Vicia americana . « «» « « « » » American vetch 1-
Yucca angustissima . . + « ¢ « « . . . . Yucca 1- 3

117



TRANSECT OF ELMUS COVERED TERRACE
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One reason why Dry Gulch does not have as many plants as Cebolla Creek
may be because it receives a greater amount of the sun’s energy and therefore
loses much more of its precipitation water through evaporation from the soil
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