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A county map of Wyoming showing the approximate location of the Wyoming Basin
and areas of special biological value. The numbers on the map identify the
following areas (relevant page number in parentheses):

1. Killpecker Sand Dunes (p. 93)
Boar's Tusk Sand Dune Natural

Area (p. 97)

2. Steamboat Mountain (p. 99)

3. Sand Dune Natural Area (p. 98)

L, Big Hollow (p. 106)

5. Laramie High Plains Natural
Area (p. 113)

6. Laramie Plains Natural Area
(pe 114)

7. Oregon Trail Sagebrush-grassland
{ps 115)

8. Alkali Desert Shrub Natural
Area (p. 119)

9. Northern Desert Shrub-Sagebrush
Natural Area (p. 120)

10. Bates Hole - Shirley Basin
Petrified Forest (p. 121)

Petrified Forest Natural Area

(p. 129)

11. Henry's Fork Fault Juniper
Woodland (p. 130)

12. Washakie Basin (p. 136)

13.
14.

15.

16.
17
18.
19.
20.
21.
e

23.
2k,

25.
26.

27«

Hell's Half-acre Badlands (p. 142)

Grizzly Buttes Badlands (p. 146)

Fossil Fish Quarries Natural
Area (p. 152)

Beaver Rim (p. 153)

Sweetwater River Complex (p. 158)

Green River (p. 164)

North Platte River (p. 165)

Muddy Creek (p. 166)

Chain-of-Lakes (p. 167)

Sand Creek & Camel Rock (p. 171)

Pinedale Glacial Fields and
Fremont Lake ( p. 175)

Moneta Phragmites Marsh (p. 180)

Castle Gardens (p. 183)

Little Colorado Desert (p. 186)

Rattlesnake Creek Oak Woodland
(p. 189)

Twin Groves Aspen Atoll (p. 190)



POTENTTAL NATURAL LANDMARKS IN

THE WYOMING BASIN

Terrestrial and Aquatic Ecosystems1

by

Dennis H. Knight, Robert J. Hill, and A. Tyrone Harrison

Department of Botany, University of Wyoming, Laramie 82071

Prepared for
The U. S. Department of Interior

National Park Service

Contract No. 9900X20047

May 1976

Consult McGrew, et al. (1974) for an inventory of significant
geological areas in the Wyoming Basin. Areas recommended in
both this report and the geological report are identified on
page 218. ’



"TABLE OF CONTENTS

AcknowledgmentsS o o o o o o o o o o o o o o o o o o o o o o o o o
List Of TableS o o o o o o o o o o o o o o o s o o o s o o o o o o
List Of FAigures =« o o o o o o o o o o o o o o o o o o o o o o o o
Introduction e o o o o o o o o o o o o o s s o o o o o o o o o &
The Wyoming Basin: Physiography, Climate, and Soils « o o o o o &
The Faunal Areas of the Wyoming Basin « « o o « o o o o« o o o « &

Natural History Themes and Ecosystem types in the Wyoming Basine. .

Terrestrial Ecosystems o« o « o o o e o o o o ¢ o o @

Engelmann Spruce - Subalpine Fir Forest « « « &
Lodgepole Pine Forest « o o o o o o o o o o o «
Ponderosa Pine - Douglas Fir Savanna or Woodland
Ponderosa Pine Woodland or Foreste o o o o o o «
Douglas Fir Woodland e o o o o o 6 5 o s o o o
Limber Pine Woodland or Savanna e « « o o o o o
Juniper Woodland e o o o o o o o s s s s o o o
Pinyon Pine - Juniper Woodland « o« o « o o o o «
Aspen GrovesS o o o o o o o o o o o o o s o o o &
Cottonwood Floodplain Woodland e« e o o o o o o @
Willow Thickets o o o o e e ¢ o o o o o o o o o
Floodplain Meadows e« o« o o o o o o o .

Blue Spruce - Adler - Willow Floodplaln Woodland
Big Sagebrush - Grassland . « ¢ o o o o o o o &
Big Sagebrush - Bitterbrush - Grassland . . « .
Big Sagebrush - Shadscale - Grassland . « « « «
Woody Aster - Sagebrush - Grassland . ¢ « o o &
Low Sagebrush - Grassland o« « o o o o« o o o o &
Birdfoot Sagewort Community o« o« o o o o o o o &
Bud Sagewort Community o o o o o o o o o o o o o
Woody Aster - Prince's Plume - Grassland « « « «
Greasewood — Grassland « « o« o o o o o o o o o o
Greasewood - Sagebrush - Grassland « o« ¢ o o o «
Greasewood - Saltbush - Grassland o« ¢ o ¢ o o «
Shadscale - Sagebrush - Greasewood Community .
Alkaline MeadOWS o o o o o o o o o o o o o o @

Non-alkaline Meadows o o o o o o o o o o o o o «
Saltbush Community o o o o o o o o o o o o o o o
PLayas w v o » o & # o o & & & & & # ® & o & @ @
Grassland - Dwarf Shrub Ecosystem « « o« o o o »
Bluebunch Wheatgrass Community e« « o o o o o o @
Great Basin Wildrye Mesic Grassland « « o« o o o
Stable Sand DUnes o o o o o o o o o o o o o o @
Unstable Sand DUnes =« o o o o o o o o o o o o
Mountain Mahogany Foothills Shrub Communlty. o o

-



Mountain Mahogany - Skunkbush - Bitterbrush Community . .
Serviceberry - Big Sagebrush - Bitterbrush Shrub Community.
Gambel's Oak Woodland ® © o © © e ®© e o ° © © o © o o o o o

Aquatic ECOSyStemS © © o © © © o © ® e © ®© o © o © o o o o o o o

Lakes e © © e ®© @ e ©®© e © o © © o © © e ©® © © o © © e © o©

Ponds a-rld Marshes L Ld L d . L L s L L L4 L] L o L4 L] A . L L L L ]
Springs ® e L] L] Ll L] L] L] & L] L] Ll L] L] L L] L] L] Ll L] L ] L L] L] L] L ]
Sedge DOZS o e o o o« ¢ 2 o ¢ ¢ e e o 2 e s o o 0 0 o o o »
Rivers and St reanls L] L] L] L] L] L] L] L] ® L] L] L L L] L] L] L] L] L] L
Description of Potential Natural LandmarksS o o o« o o o o o e o o o @

The Killpecker Sand DuneS ® @ o © © o o © o e © © © o © o o o o

Boar's Tusk Sand Dllne Natural Area e © o © © o © o o o o o
Sand Dune Natural Area o« ¢« o o o ¢ ¢ o o o o e o o o o o &

Steamboat Mountain o« o o o e o o o o o o o ¢ o o o o o o o o o &«
The Big HOLlOW ¢ o« o o o o o « o o o o ¢ ¢ o« o o s s o o o & o @
Laramie High Plains Natural Area o o o« o o o o o o« o o o o o o o
Laramie Plains Natural ATea . o« o« o o o o o o o o o o o o o o »
Oregon Trail Sagebrush - Grassland « o « » o o o o = o o o o o »
Alkali Desert Shrub Natural ATead o« « o o o o o o o o ¢ o o o o »
Northern Desert Shrub - Sagebrush Natural Area « o« « o o « o o »
Bates Hole and Shirley Basin Petrified Forest « o« o« o o o« o o &
Petrified Forest Natural ATea o+ « o o o o o o o o o o o o o »
Henry's Fork Fault Juniper Woodland .+ o o o o « o o o o = o o »
Washakie BasSin o e o o« o o o o o o o o o o o o s o o o o o o o
Hell's Half-Acre BadlandsS e o o o o o o o o o o o o s o o o o
Grizzly Buttes BadlandS o o o o o o o o o o o o o o o o o o o o
Fossil Fish Quarries Natural AT€2 o« o « o o o o o« o o o o o o @
Beaver RimM o o o o o o o o o s o o s o o o o o o o o o o o o o &
The Sweetwater River Natural History CompleX o« o o« o o o o o o @
Green RIVEr o o o o o o o o o o o o o o o o o o o o o o o o o o

North Platte RIVEr « o s o ¢ & 5 & & o & & &« & o & © & o & ® &

—ii-

106
113
114
115
119
120
121
129
130
136
142
146
152
155
158
164
165



Muddy Creek o o o o o o o o o o o o o
Chain—of—LakeS e o ° L] L] L] L] . ® o ° °

Sand Creek & Camel RoCK o o o o o o »

Pinedale Glacial Fields and Fremont Lake

Moneta Phragmites Marsh . ¢« ¢ o o o
Castle Gardens « o« e« o o o o o o o o o
Little Colorado Desert ¢« ¢ o« ¢ o o o &
Rattlesnake Creek Ozk Woodland . « «
Twin Groves Aspen Atoll . ¢« ¢ o o o @

Analysis of the Potential Natural Landmarks

Representation of Natural History Themes

Endangered Natural History Themes . .
Rare or Endangered SpeciesS o« o o o o »
Recommended Course of Action o o o o o o »

References o o o o« o o o o o 2 o o o o o o

Appendix A: List of plant species collected in

the Great

Divide Basin of Wyoming from 1967 to 1970

~iii-

166
167
171
175
180
183
186
189
190
194
157
200
206
216

220

225



ACKNOWLEDGMENTS

Many individuals have provided information and suggestions that we have
incorporated in this report. Dr. Paul McGrew's familiarity with the Basin
was especially helpful at the beginning, and he recommended some of the
sites we have included. Dr, Martha Christensen and Jerry Uhlrich provided
information on the Shirley Basin fossil wood deposits, and Drs. Kenneth
Diem and Reed Fautin prepared the faunal lists included as Tables 4 and 5,
and Dr. George Baxter advised us on rare fish and aquatic habitats. Many
M.S. and Ph.D. theses were helpful, especially the dissertation by Robert
Gibbens (Ph.D. in Range Management at the University of Wyoming). Charlotte
Reeder provided a very useful review of the Wyoming endangered species
list prepared by the Smithsonian Institution (Table 50), and Dr. John Reeder
provided space and assistance in the Rocky Mountain Herbarium for our
work. Ernest Nelson, Robert Dorn, and Gary Pierce helped with identifications,
and Dr. Marvin Maxell provided information on the faunistic characteristics
of the Basin. Ramona Wilson, Cynda Gibson, and Kayleen Evans typed and/or
proof read the report; and Frank Ugolini and Craig Schaeffer of the National
Park Service provided helpful suggestions. To all of these individuals we
express our sincere thanks. We hope that they and others will continue to
help preserve areas with special natural history values in the Wyoming

Basin and elsewhere.

—1V-



TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

10.

11.

125

13.

1k,

15.

16.

17«

LIST OF TABLES

A classification of the natural history themes and ecosystem types
identified in the Wyoming BasiN. o« « o« o o o o s o o s o o o o =

A list of the 45 vegetation subtypes identified by Vass and Lang
(1938) in the Red Desert portion of the Wyoming Basin. « « « « » 23

Some of the major plant species found in boreal coniferous forests
of the Wyoming BagiNe « 4 « 5 s o & o & « & o 8 » « & s & & » 3 28

Species and estimated abundance of birds found in the Medicine Bow
MountalfiBe « « o o o o ¢« o s « »« = & « %« o s » & © & & « » » & & 29

Species and estimated abundance of mammals found in the Medicine
BOVJ MOU~ntainS. Ld L] L] L] L] L] Ld L] L] L] L o L] L] L] L L] L] L] L L] L] L] L] L] 31-'-

Some plant species found in the Ponderosa pine-Douglas fir-limber
pine-savanna, woodland, or foreste o« o ¢ ¢ ¢ o ¢ o o o o o o « « 39

Comparison of some soil characteristics of juniper woodlands with
those of adjacent sagebrush-grasslands in northwestern Wyoming.
Data from Wight and Fisser (1968)e ¢ v o o o o o o o o o o o o o 41

Some plants known to occur in the juniper woodlands of the Wyoming
Ba‘sin L ] L] L] L] L] L] L L] L] L] L] - L] L] L] L] L] L] L] L . L] L L] L] Ld Ll L L] L] 42

Some plant species known to occur in the aspen groves of Teton
County, WYomMinge « o o o o o o o o o o o o o o o o o o o« o o o o L4k

Some plants found along the flood plains of the Wyoming Basin. . 47
Checklist of plants of moist bottomland (Meadow), Eagle Rock Area,
Laramie Range, Wyoming. (Prepared by Jay N. Holliday 1964, Univ.

Of Wyoming) ® ®© e ®© e e o e e e © o © © o © © e o © o o o© o o o L\l8

Some plant species known to occur in the sagebrush-grasslands of the
Wyoming BasiNe e o o o o o o o o o o o o a o o e o o o o o o o o DI

Some animal species that could be expected in the sagebrush-grassland
€COSYSteMe o o o o o o o o o o o o o o o o o o o o o o o o o o DD

Some plant species known to occur in the low sagebrush-grassland
of the Laramie Basine . o o« ¢« o« ¢« o o e o o o o o o o o o o o o« 59

Some plant species found in the Artemisia pedatifida (Birdfoot
Segewort) communitys o ¢ « s 5 & & 5 5 6 5 ¥ 6 & 5 % om & & 3 o4 @ DL

Some plant species known to occur in the Bud Sagewort Community
(Artemisia spinescens) in the Wyoming BasiNe « « o o o o « « o o 02

Some plant species known to occur an soils relatively high in
selenium and which are characteristic of the woody aster-prince's
plume-grassland in the Wyoming Basine « « « « o « « « « o « « o Ok



TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

18.

19.

20.

21,

224

23

ok,

25.

26,

27

28.

29.

204
3l.

32.

33.
3L,

35.

36.

37

Some plant species known to occur in the Greasewood-dominated
ecosystems of the Wyoming Basin. » « o o o o« ¢ ¢« s o o 2 o o » 67

Some plant species found in the saltbush communities of the
Wyoming BaSiNe o o o o o © o o o s » s o s o o o o o o o o o o 69

Some plant species found in the grassland-dwarf shrub community of
the Laramie BaSin. « o « « o o o ¢ o o o a o o ¢ o o o o s o @ 71

Some plant species known to occur in the bluebunch wheatgrass
community in the Wyoming Basine o« e o o ¢ o o o o o o s o o @ 72

Some plant species known to occur on the sand dunes of the
VJyOming Basin. Ld Ll L] L L] Ld Ll L Ld Ll L L Ll L] - L L] L] L] L] Ll L] - 3 7‘7

Some plant species known to occur in mountain mahogany-dominated
communities in the Wyoming Basin. « o o o o « o o o o o o o« o 79

Some plant species found in areas characterized by serviceberry
(Amelanchier) in the Wyoming BasiNe o o o o = o« o« ¢« o« « o o« o O1

Common plant species characteristic of alkaline lakes and ponds in
the Wyoming Basin (from Serdink, 1965) « o « o « « « « « « » » 85

Waterfowl characteristic of alkaline lakes and ponds (from Serdink,
1965 and Maxell, 1973) « o o o o o o o o s = s o o o s o a o o 86

Plant voucher specimens collected from Steamboat Mountain Non-Alkali
Sloughs and SPringSe o o o « « o s o« « o s o o o o o o o « o o 103

Plant voucher specimens collected from Steamboat Mountain Short
Big Sage-Grassland Associatione « o « o o o « o o o o « o o o 104

Plant voucher specimens collected from Steamboat Mountain Forest
Scmb COmpleX. L L] L . L] L] @ Ld L ® @ L L Ll Ll 2 o L] L] Ld L] L] Ll 105

Plant species collected in the Big HolloWe « o o o « o o« « « o 110

Some birds known to occur in the vicinity of Big Hollow, based in
part on Finzel (1962)e o o « o« s s s ¢ 5 ¢« 8 o a a s o s 2 « » 112

Some mammals known to occur in the vicinity of Big Hollow, based in
part on Finzel (1962)c ¢ o o« o o ¢ ¢ o # s o o s ¢« o o s o« « o 112

Some plant species collected in the Shirley Basin of Wyoming. 127

Plant voucher specimens collected from Henry's Fork Fault Foot-
hills SCrub COInmunity L] L] Ld L L L] L] L L] L] L] L] L Ld L L] L] L] Ld Ll . 135

Plant voucher specimens collected in the Washakie Basin and
deposited in the University of Wyoming Rocky Mountain Herbarium,
Laramie, wyoming' L4 L 3 L J L3 L L J - L3 L3 . @ L 3 o L - - L ] L d L4 L d L d L 3 141

Plant vouchers collected from Hell's Half Acre, Greasewood-
Saltbush Complex. e ® © © ®© © ® © © ® © ® © © °® © ® o o o e ® lLl’S

Voucher specimens collected at Grizzly Buttes. Greasewood-
Shadscale Saltbush-Badlands CompleXe « o o o o o o o o o o o 151

=



TABLE 38.

TABLE 39.

TABLE 40,

TABLE 41,

TABLE 42,
TABLE 43,

TABLE L4k,

TABLE 45,

TABLE 46,

TABLE 47,

TABLE 48,

TABLE 49,

TABLE 50.

TABLE 51.

Plant Species observed at Beavel“ Rim. ® © o o o o o o o o o o o 157

Vouchers collected from Rattlesnake Hills and Spllt Rock Big
Sagebrush Grassland Associatione « o « o o ¢ ¢’ o o o o o « o 161

Vouchers collected from Split Rock and Devil's Gate Floodplain
ASSOCiat ion. L] Ll L] L] L] L] Ld L - . L - L L Ll L] L] . L L L] L L] L] L 162

Vouchers collected from Rattlesnake Hills and Split Rock and
Devil's Gate Forest CommunitieSe o« o o « o o o « o o o o o o o 163

Plant voucher specimens collected at Chain-of-Lakes: Alkali Lake.
170
Plant voucher specimens collected from Sand Creeke o« ¢ ¢ o o o 173

Plant voucher specimens collected from the Pine Forests of the
Pinedale Glacial FieldSe o« o o o o o o o s o« o« e o o o o o o o 178

Plant voucher specimens collected from the Big Sage-Bitterbrush-
Grasslands Association of the Pinedale Glacial fields. . . . . 179

Common plants observed at Castle GardenSe « « o o o « o o o « o 185

Plant voucher specimens collected from the Little Colorado Desert
Badlands Associatione « o ¢ « o o o s°c o e o o s 000 s o o 188

Plant vouchers specimens collected from Twin Groves Aspen Atolls.
193

Plant species believed to be endemic to Wyoming as of October, 1967.

List prepared by Co L. POrtere « o o o o o s ¢ o o o o s » o o« 208

A list of possibly rare and endangered plant species in Wyoming. The
species were originally suggested by the Smithsonian Institution;
comments were prepared by Charlotte Reeder, Rocky Mountain Herbarium.
210
Ranking of the potential natural landmarks included in this Report,
using the ranking system described on page 216, The ranking of
McGrew et al. (1974) for the same areas is shoWne « o o o « o o 218

vii



Fig. 1.
Fig. 2.
Fig. 3.
Fig. L.
Fig. 5.
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 1l.

LIST OF FIGURES

Natural physiographic regions of the conterminous western United
States showing the location of the Wyoming Basin (after Fenneman,

1931)- L ] o L] L] L] L ] . @ L] e a L] © Ll . Ll Ll - E L @ © © Ll . . L L] L] Ll P.
County map of Wyoming showing the location of the Wyoming Basin. « D

Map of Wyoming showing the major physiographic regions within the
State and the various sub-divisions of the Wyoming Basin (after a
map prepared by the Wyoming State Geological Survey)e « o o « o « Do

Three diagrams showing the distribution of mean annual precipitation,
average annual runoff, and river sediment concentration in Wyoming
(from the U.S. Geological Survey, 1974)ec o« o o o o o o o o « o« s s Do

Climographs of three locations in the Wyoming Basin, depicting

the variation in mean monthly precipitation and mean monthly temp-
erature in the Green River Basin, Wind River Basin, and Laramie

Basin. Numbers along the polygon margins indicate months of the

year (from Maxell 1973 and Finzel 1962)ec v « o o o o o o o o o o o Do

Two maps showing the distribution of the average warm-season pre-
cipitation (April to September, inclusive) and the average number
of days without killing frost in Wyoming (from Climate and Man, 1941,

USDA). e © o e ®© e © e o e o o -' ® ®© ®© © e ©o ©® o © © o © © ° o o o p‘

Two maps showing the average discharge of the principal rivers and
the dissolved solids transported by the major streams (from the
Wyoming State Engineer's offic€)e o« o o o o o o o ¢ o« o o s s o & Do

Map of Wyoming showing areas occupied by glaciers during the
Pleistocene Ice Age, and the location of dune sands and caverns
probably developed during the same period (from Blackstone 1971). « p.

Faunal Areas (names on map), Faunal Divisions (names on map), and
Faunal Subdivisions (numerals on map refer to numerals in

this legend). 1l. Bighorn Basin Faunal Subdivision 2. Powder
River Faunal Subdivision 3. Bighorn Mountain Faunal Subdivision
(part of Mountain-Yellowstone Plateau Faunal Division) 4. Yellow-
stone Plateau Faunal Subdivision 5. Wind River Mountains Faunal
Subdivision 6. Snake River Faunal Subdivision 7. Bear River
Faunal Subdivision 8. Uinta Mountains Faunal Subdivision 9.
Sierra Madre Mountains Faunal Subdivision 10. Medicine Bow Mount-
ains Faunal Subdivision 1l. Laramie Mountains Faunal Subdivision
12. Red Desert Faunal Subdivision 13. Upper Green River Faunal
Sabdivision (frop long, 1065). « v o o « o o & « « w 5 s« & w & » & Do

The vegetation-of Wyoming, redrawn from Kuchler (1964). . . . . « . D.

View in the Wyoming Basin, showing the inter-digitation of the
vegetations o o o o % s s w2 8 5 % & & & % & & o @5 8 p & & & 5 ® De

-viii-

10

12

1h
17

18



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig,

Fig.

Fig.

12.

15.

14,

15.

16,

17.
18.

19.

20.

21.

22

2%.

2k,

25.

26.

27

28.

29.

350,

31.
Bla

Vegetation zonation in the Wyoming-Colorado portion of the Rocky
Mountains (after Moir 1969). o o o = o o o « o« o« o o o o o s s o o Do 27

Map of the major floodplains and irrigated land in Wyoming, prepared
by Mike Evans in the Remote Sensing Laboratory, Department of
Geology, University of Wyoming.

. or o ow o e om w w e owmw s & s s Ps B

Map of the active and stabilized sand dunes in Wyoming (from Kolm, 1973).
p. 76

Photo of Boar's Tusk, an old volcanic neck with the white sand of the

Killpecker Dunes in the backgrounde o« o o« o« ¢ ¢ ¢ ¢ ¢ o s o &« ¢« &« Pe 95

Map showing the Killpecker Sand Dunes, Steamboat Mountain, and
Leucite Hills (from McGrew et al., 1974)¢ .+ v v o 4 ¢ o o o o « « p. 96

Photo of timber pine - sagebrush savanna on Steamboat Mountain. . p. 101

Map showing the Big Hollow and Sand Creek potential natural landmarks.

p. 109
Photo of the Oregon Trail sagebrush - grassland potential natural

landmal"k. ® ®© e e e e e © o e © o © © © o © o o o ® o © o o o o p- 117

Map showing the Oregon Trail sagebrush - grassland potential natural
londmeitle, o o o o « v % 5 » % 9w % ¥ o« o m ow s W& K e & & 5 & e Py 118

Map showing the location of known or reported fossil wood in Bates
HO 1e L L] L] L] Ll Ld L] L] L] L d L] Ld L3 L] L] L L] L] Ll L] o L] L3 Ll Ll Ll L] Ll L] L] p Ld 126

Photo of the sagebrush - grassland and juniper woodland at Henry's
Fork Poilts o o o ¢ o o » 8 8 % 68 5 o = s s # w = = » w &« » » w Pu L5L

Map showing the location of the Henry's Fork Fault juniper woodland
(Buckboard Crossing Quadrandle)s v o v v o« o o o o o o o o o o o « Do 133

Map showing the location of Henry's Fork Fault, Grizzly Buttes,
Washakie Basin, Red Desert, and the Little Colorado Desert. , . . p. 134
Photo of old Fort LaClede in the Washakie Basin, along the Overland
Trail. Several similar structures still remain in the Washakie Basin.

pe 137
Map showing the general location of the Washakie Basin, Red Desert,
Little Colorado Desert, and Grizzly Buttes. . o« o« o« ¢« o« o o o & « Po 139

Physiographic diagram of the Washakie Basin, showing the location of
special land form and cultural features (from McGrew et al., 1974).

p. 140
Map showing the location of Hell's Half-acre, Castle Gardens, Bates
Hole, and the Shirley BasiNe ¢ « o « o o o« s o« ¢ o s o o s s & o o Do Lhh
Two photos of the Grizzly Buttes BadlandSe « « = o « o « o o o « o Pe 147

Map showing the general location of the Grizzly Buttes Badlands,
near Mountain View, Wyoming. T E T EEE R L

Two photos of the Beaver Rim potential natural landmark. . . « . . p. 154

Map of the Beaver Rim potential natural landmark (Red Canyon Quadrangle).
pe. 156

=



Fige.

Fig. :

Fig.

Fig.

Fig.

Fig. 3

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

35.

36.

Two maps of the Sweetwater River natural history complex (Independence

ROCk Quadrangle)- ® ® © e © 8 © ®© e © e e e © e °© o © ®© e ° ° © o p.

Map of the Chain-of-lakes area (Battle Spring and Hansen Lake NE
Quadrangles ) * L] L @ L - .o L] L] L Ld L] L . . . Ld - L L] ® L] L] . ® Ld . L p L

Photo of the Moneta Phragmites Marsh potential natural landmark, also
known as the Buffalo WallowS. « o « ¢ o ¢ ¢ ¢ ¢ ¢ « o« s o o« o s & o Pe

160

169

180

Map of the Castle Gardens and Moneta Phragmites Marsh potential natural

landmarks. The Marsh is also known as the Buffalo Wallows (Moneta and

71 Reservoir Quadrangles)e « o« o o« o o o o o o o o o o o s o o o » Pe
Map showing Fremont Lakes « o« « o o o o o = o 2 ¢ 2 ¢ ¢ « s ¢« s s o Po
Photo of Fremont Lake, with a glacial moraine in the foreground. . p.
Photo taken in the Castle Gardens are@e « « o o o o o « « o o « o o« Do
Photo taken in the Little Colorado Deserte . « o o o o« o o ¢ « &« o Do

Map showing the Twin Groves potential natural landmark (Divide Peak
Quadrangle ) e L] L L L Ld L] L ] Ll Ld Ll Ld L] - Ll L L L] L . L] L ] L] L] L] Ll ® L] p.

County map showing the location of all potential natural landmarks
located in the Wyoming Basin during this study. o« s o & o o s o o Do

Map showing the Ferris Mountains, Green Mountains, and Sweetwater

ROCkS.-----o---o.o-o--ocooo-..-...-.p.
Map of Coal-bearing regions in Wyoming (from Glass, 1975)e . « . . p.
Map of cultivated lands in Wyoming (from Bartruff, 1967).. . . . . p.

Map of major groundwater sources in Wyoming (from Rechard, 1967). . Pe

-3

182
177
177
183
186

192

196

g9
201
20k

205



INTRODUCTION

Straddling the Continental Divide, the Wyoming Basin is a unique
feature of the Rocky Mountain Cordillera (Fig. 1). Although more rugged
than Nebraska to the east, the sagebrush-dominated grasslands provided a
route westward for wagon trains searching to avoid the mountains to the
north and south. Even at the Divide the landscape is treeless and less
difficult to cross. Isolated mountains, buttes, river valleys, and bad-
lands are interspersed with the sagebrush-grasslands and greasewood flats,
adding scenic and biotic diversity to the area.

With the exception of a rather small percentage of land in cultivation
along floodplains, most of the terrestrial habitats in the Wyoming Basin
are still dominated by the native flora and fauna (except for buffalo).
Cattle and sheep grazing have caused shifts in the relative abundance of
the different species, but this has not changed the character of the eco-
systems. Some argue that sagebrush became more abundant with domestic
grazing pressure, which may be true on some sites, but Vale (1975) documents
the abundance of sagebrush-grasslands in the 1800's by quoting some of the
first explorers. For example, Fremont (1845) wrote, "One of the prominent
characteristics in the face of the country is the extraordinary abundance
of the 'artemisias.' They grow everywhere -- on the hills, and over the
river bottoms, in tough, twisted, wiry clumps; and, wherever the beaten
tract was left, they rendered the progress of the carts rough and slow.

As the country increased in elevation on our advance to the west, they
increased in size; and the whole air is strongly impregnated and saturated
with the odor of camphor and spirits of turpentine which belongs to this
plant. This climate has been found very favorable to the restoration of
health, particularly in cases of consumption; and possibly the respiration
of air so highly impregnated by aromatic plants may have some influence."
Platt and Slater (1852) noted, '"Along the Sweet Water, most of the way,
are narrow bottoms of good grass. Adjacent to these bottoms are large,
arid, wild-sage plains, extending to the mountains."

Because of a limited water supply in the Basin, the aquatic habitats
have been heavily affected by man. Most floodplains have been cultivated

or are regularly cropped for hay, intense land use near the banks has led
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to modification of the aquatic and riparian habitat, and the reservoirs
for irrigation projects have innundated large areas. As a general rule,
the farther away from open water, the more natural is the ecosystem.

For approximately two and one-half summers we have explored the
Wyoming Basin in search of potential Natural Landmarks, travelling
thousands of miles by car and hiking long distances in and around areas of
interest. We have actively sought and obtained recommendations from people
familiar with the area. Our focus has been largely botanical, but we have
consulted with zoologists in order to learn about the fauna of most areas.
For a variety of reasons, both the flora and fauna of the Basin are not well-
known, in contrast to the geological features.

In addition to studying potential Natural Landmarks we have tried to
provide a useful classification of the different ecosystem types and natural
history themes in the Basin, and have identified those themes and natural
areas that should be studied first, in our opinion, for possible designation
as Natural Landmarks. A report already has been submitted to the National
Park Service in which similar information is provided for significant
geological areas in the Wyoming Basin (McGrew, Brown, Hager, and Mears 1974).
In-many cases, areas of geological interest are also of biological interest,
in part ‘because the unique geological situation provides a unique habitat
for plants and animals.

Although our attention has naturally drifted to areas which appear
rare, endangered, or unique, we have also attempted to include natural
areas that represent common and typical ecosystems in the Basin. Doing
so has not been easy. Unlike the midwest where a farmer's woodlot or a
railroad right-of-way may be the only natural areas available, in Wyoming
one can drive for a hundred miles and have difficulty deciding which area
is more natural or more typical. In such cases we have chosen areas that,
in addition to being biologically valuable, are also of interest for geological
or historical reasons, or because one area includes several different
habitat types. The latter criterion is important because some ecological
studies are easier done where boundaries exist and because greater plant
and animal species diversity can be expected in such an area.

The Wyoming Basin is large (approximately 440 km east-west and 300 km

north-south) and we have not been able to explore all possible Landmarks in



the time available. We trust that readers of this document will draw our
attention to omissions, and we expect to submit additional recommendations

as we become more familiar with the Wyoming Basin.

THE WYOMING BASIN: PHYSIOGRAPHY, CLIMATE, AND SOILS

. Although a natural physiographic unit according to Fenneman (1931),
the Wyoming Basin can be subdivided into several geomorphic units (Figs.
2 and 3), including at least 7 smaller basins and several small mountain
ranges. The geological characteristics of the various units have been
described by McGrew et al. (1974, pp. 1-10). Elevations in the Basin
average between 6700 and 7000 ft. (2030 - 2121 m), with the lowest point
being 4725 ft. (1,432 m) at Boysen Reservoir and the highest at the top
of the Ferris Mountain Range, 10,037 ft. (3,042 m). As a general but
arbitrary guideline we have used the 7500 ft. (2,273 m) contour as the
exterior edge of the Basin.

The climate of the Basin is variable, depending largely on the elevation,
but is characterized throughout by cold, windy winters and warm, dry summers.
Temperatures above 95°F (35°C) are exceptional. Annual precipitation (Fig. &)
is between 6 and 12 inches (15 - 30 cm) throughout most of the Basin (Rechard
1967), excluding the mountain ranges which receive more due largely to
heavier snowfall. One-half to two-thirds of the precipitation occurs in
the winter and spring; the summers are dry. The average number of days without
a hard frost ranges from 80 to 140 (USDA 1941). Figs. 4-6 illustrate temp-
erature and rainfall patterns in the Basin (excluding the Colorado portion).
Becker and Alyea (196k4a, 1964b) and Becker, Alyea, and Eppson (1961) pro-
vide information on temperature and precipitation probabilities at various
times during the year, and Rechard (1967) summarizes the water resources of
Wyoming with data on precipitation, evapotranspiration, streamflow, and
groundwater, Fig..7 shows the distribution of the major rivers of Wyoming.

The soils of the Wyoming Basin have not been intensively studied and
the maps that exist are very genefal, with the exception of those done for

specific areas by the Soil Conservation Service. The Wyoming Soils Map

(Dunnewald 1957) is most detailed and shows the distribution of the following
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MEAN ANNUAL PRECIPITATION, IN INCHES, AS OF 1965
(Adapted from National Weather Service—NOAA)
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Three diagrams showing the distribution of mean annual precipitation,
average annual runoff, and river sediment concentration in Wyoming
(from the U. S. Geological Survey, 1974).
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soil types in the Basin:
Friable loams on limey shale, marl, and ash
Valley soils on limey alluvium and till
Tight clays and loams on salty shales
Reddish brown soils
Brown sandy loams on sandstone and limestone
Dune sands (see Fig. 8)

Mountain soils on acidic rocks and granite

Dunnewald describes the known series of each soil type in Bulletin 349
(Wyoming Agric. Exp. Station) which accompanies the map. Another soils map
(Soils of the Western U. S.l) shows most of the Wyoming Basin covered with
"light colored soils of arid regions (desert, sierozem, lithosol, alluvial,
brown, regosol, solonétz, humic gley)". According to the Bulletin with this
map, these soils are in general not leached below 1 to 2 feet (30 - 60 cm)
and plant productivity is low. Organic matter content of the soil is
usually less than 1.5 percent and a gravelly surface mantle is characteristic
over thin A and B horizons. Horizons of carbonate accumulation occur in the
lower B or upper C horizon, commonly within 20 inches (50 cm) of the surface.

Gibbens (1972) studied soil-vegetation interactions in the Washakie
Basin west of Baggs, and provides quantitative data on the characteristics
of several soil types.

The edaphic characteristics of the Basin are by no means uniform. As
they vary, so do characteristics of the ecosystems. Travelling across the
basin one is most impressed with the coarse upland soils which support the
sagebrush-dominated grasslands; the fine-textured alluvial soils along
rivers and streams which support meadows; the fine-textured alkaline soils
which support greasewood and saltbush in poorly drained depressions; the
rocky lithosols and regosols which support stands of mountain mahogany,
juniper, and in some localities, ponderosa and limber pine; and the sand

dunes (Fig. 8) which support a variety of dune species. These are the

Consult document libraries of the Soil Conservation Service for copies
of this bulletin and map, published by Washington State University. No
author is named.
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obvious terrestrial patterns, caused by varying edaphic features, but
the variation in ecosystem types is continuous and much greater than this
as illustrated in the next section. Also, the relationships between eco-

system type and environment often are not so apparent.

THE FAUNAL AREAS OF THE WYOMING BASIN

The faunal areas in the Wyoming Basin, described by Long (1965) and
based on the geographic distribution of the mammals, are as follows (see
Fig. 9):

1. The Great Plains Faunal Area. This area covers the Laramie Basin

and the eastern portion of the Shirley and Wind River Basins.
Two characteristic species of mammals in this area are the prairie

vole (Microtus ochrogaster) and the western harvest mouse

(Reithrodontomys megalotis).

2. The Central Portal Faunal Area. This area includes species from

the Great Plains Faunal Area and the Rocky Mountain Faunal Area.

No species of mammals are unique to this area.

3. The Rocky Mountain Faunal Area. Two divisions are represented in
the Wyoming Basin, the Upper and Lower Green River Divisions.

a. Upper Green River Division. This division covers the Washakie
Basin, the southwestern two-thirds of the Great Divide Basin,
and the Upper Green River Drainage including the Uinta Badlands.
Of the four subspecies of golden-mantled ground squirrels in

Wyoming, one (Spermophilus lateralis wortmani) is endemic to

the Red Desert Faunal Subdivision. This ground squirrel is
restricted to the western border of the Great Divide Basin
in the Upper Transition Life Zone and is usually associated

with stands of limber pine (Pinus flexilis).

-13-




b.

Lower Green River Division. This division covers the Flaming
Gorge northward to the town of Green River, Wyoming. Three
species of mammals which are unique to the Wyoming Basin, as
well as the State of Wyoming occur in this division. They are
the cliff chipmunk (Eutamias dorsalis), canyon mouse (Peromzscus

crinitus), and pifion mouse (P. truei). All three species enter

the Wyoming Basin from the south through the Green River Drainage.

Potential Natural Landmarks are recommended in this Report that are

representative of each of the above faunal areas.

Baxter (1946) provides information on the amphibians and reptiles of

Wyoming, and Long (1965) surveyed the mammals of the State. Many other

studies have been done on the animals of specific areas, and some are

referred to in this Report.

Fig. 9.

o

ey % Powder R-Bighorn Basin Diyag
7. \ N

N

;:Mo@n% | \/;

7

§%

¢ Yellowstone
%ngMnV

ol

143~

L
=
@

JU L L Lo od o Bt Bt tmbni ke

Sand Hitls Div.

1
(3

Faunai Area?
s
Upper Green?)

Lgﬁ%%%£%¥%2%%;%;
%;%Z/W/umm Colorodon.

! 7{Piains Div.';
y PR
ZZ NN\

. Scoie
o oo 2
DIV) ° 20 40 Misa
et s
L

N

——7E =

LTS ,

'
W [

0% D) 104

Faunal Areas (names on map), Faunal Divisions (names on map), and
Faunal Subdivisions (numerals on map refer to numerals in this
legend). 1l. Bighorn Basin Faunal Subdivision 2. Powder River
Faunal Subdivision 3. Bighorn Mountain Faunal Subdivision (part
of Mountain-Yellowstone Plateau Faunal Division) 4. Yellowstone
Plateau Faunal Subdivision 5. Wind River Mountains Faunal Sub-
division 6. Snake River Faunal Subdivision 7. Bear River Faunal
Subdivision 8. Uinta Mountains Faunal Subdivision 9. Sierra
Madre Mountains Faunal Subdivision 10, Medicine Bow Mountains
Faunal Subdivision 1l. Laramie Mountains Faunal Subdivision 12.
Red Desert Faunal Subdivision 1%, Upper Green River Faunal Sub-
division (from Long, 1965).

~14-



NATURAL HISTORY THEMES AND ECOSYSTEM TYPES IN THE WYOMING BASIN

One of our objectives has been to identify the major natural history
themes and ecosystem types in the Wyoming Basin. Doing so provides a basis
for systematically deciding on the desirability of natural area preservation.
The meaning of the terms 'matural history themes'" and "ecosystem type' is
not obvious, however, and should be defined.

According to a National Park Service (NPS) Bulletinl, the natural
history themes are a series of categories encompassing essentially all the
natural phenomena of the U, S. Some of the themes can be grouped, e.g.
into the category '"Terrestrial Ecosystems'" which includes such themes as
tundra, boreal forest, eastern deciduous forest, etc. The NPS has defined
the various groups and themes. Natural Landmarks are areas that may
range in size from a few hectares to several hundred square kilometers,
and which are designated as being of value in their natural condition. A
change in ownership is not necessarily involved, and existing uses of
the land may continue. Designation as a Natural Landmark, however, formally
recognizes the value of an area and, hopefully, will prevent its destruction
in the future.

An ecosystem is an area where plants, animals, microbes, and the
physical environment interact as a portion of the biosphere. Since one
ecosystem grades into another, boundaries are arbitrary. Nevertheless it
is useful for inventory purposes to classify ecosystems, and usually such
a classification provides for sub-divisions of a natural history theme.
Table 1 lists the Ecological Groups, Natural History Themes, and Ecosystem
Types that we have identified in the Wyoming Basina. As is commonly done,

the ecosystem types are classified on the basis of dominant vegetation and

. Part Two of the National Park System Plan: Natural History, 1972, U. S.

Government Printing Office, $1.25.
According to Cary (1917), the Wyoming Basin has the following life zones

represented: Upper Sonoran Zone (Great Plains Division and the Great
Basin Division), Transition Zone, and the Canadian Zone.
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are synonymous with vegetation types in this report.

The vegetation of the Wyoming Basin has been partially classified by
Nelson (1927) and Vass and Lang (1938), who studied the '"Red Desert' region
around the Great Divide Basin1 and Sweetwater County. Nelson recognized 3

major types, namely the saltbush type (Atriplex gardneri and A. confertifolia),

the sagebrush type (Artemisia tridentata, A. cana, A. spinescens, and A.

pedatifida), and the wheatgrass type (Agropyron trachycaulum and A. smithii).

These can obviously be further subdivided, as we have done in this report.
Vass and Lang (1938) recognized twelve major vegetation types, compared to
Nelson's three, and divided these into a total of 45 subtypes (Table 2).
Our classification is not that detailed. Kgchler (1964) recognized 8
vegetation types in the Wyoming Basin (Fig. 10), with the sagebrush-steppe
(sagebrush-grassland) and saltbush-greasewood types being by far the most
common. '

Big sagebrush-grassland, the most common vegetation type in the Basin,
forms an interesting pattern that can be characterized as follows: At the
higher elevations, in the foothills, big sagebrush is common and vigorous
on the upland but cannot compete with the aspen and other taller shrubs
that occur on the deeper, more mesic soils in the ravines. At lower
elevations and in the more arid portions of the Basin, however, sagebrush
can only survive in the ravines, appearing from a distance as dark fingers
of vegetation that gradually fade away near the bottom of the basin (Fig.
11), e.g., in the Great Divide Basin. In between these two extreme
habitats big sage is generally common, being uniformly distributed on the
favorable upland sites but sometimes only in patches on what we presume to
be the more favorable edaphic sites. Shrubs that occur in the ravines
are usually taller than those on the adjacent upland.

Although many view the sagebrush-grasslands as being dominated by big
sage, Artemisia tridentata, it is useful ecologically to recognize at

least 3 subspecies (Beetle 1960, Beetle and Young 1967). Wyoming big

sagebrush (A. tridentata ssp wyomingensis) does not usually reach heights

Appendix A is a list of plant species found in the Great Divide Basin by
Maxell (1973).
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Fig. 10. The vegetation of Wyoming, redrawn from Kiichler (1964).
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of more than 0.3 m and grows on the drier, windswept shallow soils between
about 5,000 and 8,000 feet elevation (1,515 to 2,424 m)l. Basin big sage-
brush (A. tridentata ssp. tridentata) is much taller, reaching heights of
1l to 2 my and is usually found below 5,500 ft., while Mountain big sage-

brush (é, tridentata ssp vaseyana) is intermediate in height and is generally

restricted to areas above 7,000 ft.
Another vegetation pattern can be easily recognized, namely greasewood
domination on the lower slopes and depressions, various species of sage-

brush dominating on the upper slopes, and sagebrush plus Grayia spinosa

on the more windswept knolls and/or ridges.

Grazing pressure has also had a noticeable effect on the vegetation
in some areas, leading to an increase in rabbitbrush, cheatgrass, and
other species while causing the decline of still others. The Soil Conser-
vation Service has considerable information on the increaser and decreaser

species of each habitat type (defined by soil and precipitation).
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Fig. 11. View in the Wyoming Basin, showing the inter-digitation of the
vegetation.

The elevational limits of these subspecies have not been determined pre-
cisely.
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TABLE 1. A classification of the natural history themes and ecosystem

types identified in the Wyoming Basin.

Groupl Natural History Theme Ecosystem Type
Terrestrial Boreal Coniferous For- Engelmann Spruce-
Ecosystems est Subalpine Fir Forest

Lodgepole Pine Forest

Dry coniferous Forest Ponderosa pine-
and woodland Douglas fir savanna or
woodland

Ponderosa pine woodland
or forest

Limber pine savanna
or woodland

Juniper woodland

Pinyon pine-
juniper woodland

Deciduous Forest Aspen groves
Floodplain Ecosystems2

Cottonwood floodplain
woodland

Floodplain willow
thickets

Floodplain meadows

Blue spruce-alder-cottonwood-
willow floodplain woodland

The geological groups and themes in the Wyoming Basin have been identified,
with potential natural landmarks, by McGrew, Brown, Hager, and Mears (1974).

This theme is not listed by the National Park Service.
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TABLE 1. (Continued)

Group Natural History Theme

Ecosystem Type

Upland Shrub Steppe:L

Alkali Depressions

Grassland

1

. Big sagebrush-grassland

(tall and low variations)

Sagebrush-bitterbrush
grassland

Sagebrush-shadscale-grass-
land

Low sagebrush-grassland
Birdfoot sagewort-grassland
Bud sagewort-grassland

Woody aster-sagebrush-grass
land

Greasewood-grassland

Greasewood-sagebrush-
grassland

Shadscale-sagebrush-
greasewood community

Alkaline meadows

Saltbush community
(Atriplex gardneri)

Playa - flooded in spring
(Agropyron smithii)

Grassland-dwarf shrub
community (short-grass
prairie)

Great Basin wild-rye mesic
grassland

Alkaline meadows

Non-alkaline meadows

This theme is not listed by the National Park Service.
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TABIE 1. (Continued)

Group Natural History Theme

Ecosystem Type

Sand Dunesl

Foothills Shrub

Community

Aquatic Lakes
Ecosystems

Ponds & marshes

; 1
Springs

Bogs2

Playas

Stabilized Dune grasslands
Stable sand dunes
Unstable sand dunes

Mountain mahogany
community

Mountain mahogany-skunkbush-
bitterbrush community

Servicebérry-big sagebrush-
bitterbrush community

Gambel's oak woodland
Reservoirs
Alkaline lakes

Glacially-formed foothill
lakes

Dune ponds

Oxbow ponds
Alkaline ponds
Ephemeral Ponds
Phragmites marsh

(not yet classified by
type)

Sedge bogs

Listed only as a geological theme by the National Park Service.

Not listed as a theme by the National Park Service.



TABIE 1.

(Continued)

Group

Natural History Theme

Ecosystem Type

Rivers

Streams

Large
Small

Rapid, clearwater,
gravel bottom

Slow, meandering
mud bottom

Ephemeral streams




TABLE 2. A list of the 45 vegetation subtypes identified by Vass and Lang

(1938) in the Red Desert portion of the Wyoming Basin.

Dominant Sub-dominant
Artemisia tridentata Agropxron

o ” Atriplex confertifolia

" " Chrysothamnus

(nearly pure stand)
Eurotia lanata
Atriplex gardneril
Oryzopsis hymenoides
" " Poa

Artemisia pedatifida
Kochia americana
Stipa

Sitanion hystrix
Grayia spinosa
Sarcobatus vermiculatus

Atriplex g@rdneril (pure stand)
b " Sarcobatus vermiculatus
1 n Artemisia tridentata
Artemisia pedatifida
Furotia lanata
Atriplex confertifolia

Agrogzron

u " Kochia americana

Sarcobatus vermiculatus (pure stand)

" " Atriplex gardneri >
Atriplex gardneri ssp. tridentata
" n Distichlis stricta
Artemisia tridentata

Chrysothamnus Artemisia tridentata
L Grayia spinosa

Distichlis stricta

Atriplex gardneri

"

"

Eurotia lanata (pure stand)
" " Artemisia tridentata

Artemisia pedatifida Agropyron 1
n " Atriplex gardneri

Known as Atriplex Nuttallii when Vass and Lang (1938) wrote their paper.

Known as Atriplex pabularis when Vass and Lang (1938) wrote their paper.

-



TABIE 2. (Continued)

Dominant

Sub-dominant

Atriplex confertifolia

" "
" "
" n

Atriplex philonitra

Grayia spinosa
Al "

Iva axillaris

Atriplex canescens

Carex stenophylla

Known as Atriplex Nuttallii when Vass and Lang (1938) wrote their paper.

2L

Tetradzmia

Kochia americana

Atriplex gardneri

(nearly pure stand)
(pure stand)

Atriplex confertifolia

Chrysothamnus

Agropyron

Artemisia tridentata

Artemisia tridentata




Description of Terrestrial Ecosystems

Engelmann Spruce - Subalpine Fir Forestl

Although spruce-fir forests are very common in the adjacent Rocky
Mountains, both to the north and south, they are found in the Wyoming
Basin only in a few localities near the top of the Ferris Mountains,

Elk Mountain, and the Shirley Mountains. We did not study these forests,
but they are probably similar in species composition to those on the
adjacent cordillera. The "island" nature of these mountains causes a
different environment, however, and their relatively small size could
prevent the persistence of some plant and animal species. The presence
of these montane forests in the Basin could be significant for the survival
of some Basin species; more thorough biological inventories need to be
conducted to identify such potential values. A Management Plan for some
of these mountain areas has been outlined by the BIM in '"The Red Desert
Study -- Final Report'", 1972, but does not include such biological
assessments.

Information on the plant species composition of this ecosystem type is
available in Oosting and Reed (1952), Gartner (1967), Jacoby (1971) and
Wirsing (1973). Tables 3, 4, and 5 list some of the major plants, birds,
and mammals, respectively, that can be found in the coniferous forests of
the cordillera adjacent to the Wyoming Basin. Nelson (1974) has recently

documented the vascular flora of the Medicine Bow Mountains.

Potential Natural Landmarks:
None described in this Report, but Elk Mountain, the Ferris
Mountains, and mountain ranges adjacent to the Wyoming Basin

have potential that should be studied.

We include little specific information on the coniferous forests because
most of our attention was focused on the lowland vegetation.

"



Lodgepole Pine Forest1

Occurring at lower elevations than the spruce-fir forests (Fig. 12),
the lodgepole pine forest ecosystem is somewhat more common on the
mountain ranges in the Basin but still occurs primarily as "islands", e.g.
the Ferris Mountains, Shirley Mountains, Green Mountains, Crooks Mountain,
and Elk Mountain. The BIM (1972) has identified significant elk usage of
these areas. The plant species composition of the lodgepole pine forests
is probably very similar to those on the adjacent Cordillera, which have
been described by Gartner (1967), Jacoby (1971), Wirsing (1973), and
Rogers (1974).

Tables 3, 4, and 5 list the major plants, birds, and mammals,
respectively, that could be expected in the boreal coniferous forests

of the Basin.

Potential Natural Landmarks:

None described in this Report, but Elk Mountain, Ferris Mountains,
or mountain ranges adjacent to the Wyoming Basin have potential

that should be studied.

We include little specific information on the coniferous forests because
most of our attention was focused on the lowland vegetation.

=D b=
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Fig. 12. Vegetation zonation in the Wyoming-Colorado area of the
Rocky Mountains (after Moir 1969).
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TABLE 3.

Some of the major plant species found in boreal coniferous

forests of the Wyoming Basin.

TREES

Abies lasiocarpa
Picea engelmanni
Pinus contorta
Populus tremuloides

SHRUBS

Juniperus communis
Ribes lacustre

Rosa woodsii .
Shepherdia canadensis

GRASSES AND SEDGES

Calamagrostis purpuracens
Calamagrostis rubescens
Carex geyeri

Carex rossii

Luzula spicata

Poa cusickii

Poa nervosa

Poa reflexa

Trisetum spicatum

FORBS

Achillea millefolium
Androsace septentrionalis var.
puberulenta
Aquilegia caerulea
Arnica cordifolia
Arnica latifolia
Arnica mollis
Astragalus miser
Castilleja rhexifolia
Castilleja septentrionalis
Chimaphila umbellata
Claytonia lanceolata
Draba stenoloba var.
nana
Epilobium angustifolium
Epilobium hornemanni
Epilobium saximontanum

FORBS (Continued)

Erigeron melanocephalus
Erigeron peregrinus sspe.
callianthus
Erythronium grandiflorum
Fragaria ovalis
Gentiana amarella
Hieracium albiflorum
Hieracium gracile
Lewisia pygmaea
Ligusticum filicinum
Ligusticum porteri
Listera cordata
Lupinus argenteus
Lupinus rubricaulis
Mahonia repens
Mertensia ciliata
Mitella pentandra
Monotropa hypopitys var.
latisquama
Osmorhiza obtusa
Pedicularis parryi
Pedicularis racemosa
Penstemon whippleanus
Polygonum bistortoides
Potentilla glaucophylla
Pyrola secunda
Ranunculus alismaefolius
Ranunculus eschscholtzii
Sagina saginoides
Senecio cymbalarioides
Sibbaldia procumbens
Solidago spathulata
Stellaria umbellata
Thlaspi alpestre
Thlaspi glaucum
Trifolium parryi
Zigadenus elegans

=98
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TABLE 4, Species and estimated abundance of birds found in the Medicine Bow Mountains.

1

Common Name*

Scientific Name*

Estimated
Abundance

Mallard

American Green-winged Teal
Common Goldeneye
Common Merganser
Turkey Vulture
Goshawk
Sharp-shinned Hawk
Cooper's Hawk
Red-tailed Hawk
Swainson's Hawk
Rough-legged Hawk
Ferruginous Hawk
Golden Eagle

Bald Eagle

Marsh Hawk

Prairie Falcon
Peregrine Falcon
American Kestrel
Blue Grouse
White-tailed Ptarmigan
Sage Grouse

Anas platyrhynchos

Anas crecca carolinensis

Bucephala clangula

Mergus merganser

Cathartes aura

Accipiter gentilis

Accipiter striatus

Accipiter cooperii

Buteo jamaicensis

Buteo swainsoni

Buteo lagopus

Buteo regalis

Aquila chrysaetos

Haliaeetus leucocephalus

Circus cyaneus

Falco mexicanus

Falco peregrinus

Falco sparverius

Dendragapus obscurus

Lagopus leucurus

Centrocercus urophasianus

Locally common along streams and rivers
Locally common along streams and rivers
Uncommon on rivers

Fairly common on rivers

Locally uncommon

Uncommon in coniferous forests
Uncommon

Uncommon

Fairly common

Fairly common

Fairly common along open foothills
Uncommon along open foothills
Uncommon

Rare along rivers

Fairly common

Uncommon around rocky cliffs

Very rare

Fairly common

Common in forested areas

Rare on Brooklyn Ridge

Uncommon in sagebrush foothills

*Check-List of North American Birds, Committee of the American Ornithologists' Union. Fifth Edition,

Baltimore, Maryland.

Thirty-Second Supplement to the American Ornithologists' Union Check-List of North American Birds. .
A.0.U. Committee on Classification and Nomenclature, The Auk, Vol. 90, No. 2, pp. L11-419. April 1973.

Corrections and Additions to the Thirty-Second Supplement to the Check-List of North American Birds.
A.0.U. Committee on Classification and Nomenclature, The Auk, Vol. 90, No. 4, p. 887. October 1973.

1Prepared by Dr. Kenneth Diem and Dr. Reed Fautin, Department of Zoology, University of Wyoming.
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TABLE 4. (continued)

Common Name

Scientific Name

Estimated
Abundance

Killdeer

Common Snipe
Spotted Sandpiper
Lesser Yellowlegs

California Gull
Ring-billed Gull
Mourning Dove

Great Horned Owl
Long-eared Owl

Common Nighthawk
White-throated Swift
Broad-tailed Hummingbird
Rufous Hummingbird
Belted Kingfisher

Common Flicker
Yellow-bellied Sapsucker
Hairy Woodpecker

Downy Woodpecker
Northern Three-toed Woodpecker
Eastern Kingbird

Western Kingbird

Say's Phoebe

Willow Flycatcher

Gray Flycatcher

Western Flycatcher
Western Wood Pewee
Horned Lark

Charadrius vociferus

Capella gallinago

Actitis macularia

Tringa flavipes

Larus californicus

Larus delawarensis
Zenaida macroura

Bubo virginianus

Asio otus

Chordeiles minor
Aeronautes saxatalis
Selasphorus platycercus

Selasphorus rufus
Megaceryle alcyon
Colaptes auratus
Sphyrapicus varius
Dendrocopos villosus
Dendrocopos pubescens
Picoides tridactylus

Tyrannus tyrannus
Tyrannus verticalis
Sayornis saya
Empidonax traillii

Empidonax wrightii
Empidonax difficulis

Contopus sordidulus
Eremophila alpestris

Uncommon in wet areas of foothills

Uncommon in wet areas

Fairly common along streams and rivers

Uncommon along streams, rivers and on
ponds at lower elevations

Fairly common on lakes and along rivers

Uncommon on lakes and along rivers

Common along foothills

Fairly common

Uncommon along ‘Platte River in willows

Fairly common

Uncommon around rocky cliffs

Common

Uncommon

Fairly common along rivers and streams

Common

Common

Common

Common

Uncommon

Fairly common at lower elevations

Uncommon at lower elevations

Uncommon at lower elevations

Common in willows & alders below 9,000 ft.

Fairly common

Fairly common

Fairly common

Common along foothills and fairly common
on Libby Flats
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TABLE 4, (continued)

Common Name

Scientific Name

Estimated
Abundance

Violet-green Swallow
Tree Swallow

Bank Swallow

Barn Swallow

Cliff Swallow

Gray Jay

Steller's Jay
Black-billed Magpie
Common Raven

Common Crow

Pifon Jay

Clark's Nutcracker

Black-capped Chickadee

Mountain Chickadee

White-breasted Nuthatch
Red-breasted Nuthatch

Pygmy Nuthatch
Brown Creeper
Dipper

House Wren
Cafion Wren
Rock Wren

Gray Catbird
American Robin
Hermit Thrush
Swainson's Thrush
Veery

Mountain Bluebird
Townsend's Solitaire

Tachycineta thalassina
Iridoprocne bicolor
Riparia riparia

Hirundo rustica
Petrochelidon pyrrhonota
Perisoreus canadensis
Cyanocitta stelleri

Pica pica

Corvus corax

Corvus brachyrhynchos
Gymnorhinus cyanocephalus

Nucifraga columbiana
Parus atricapillus
Parus gambeli

Sitta carolinensis
Sitta canadensis
Sitta pygmaea
Certhia familiaris
Cinclus mexicanus
Troglodytes aedon
Catherpes mexicanus
Salpinctes obsoletus

Dumetella carolinensis
Turdus migratorius
Catharus guttata
Catharus ustulata
Catharus fuscescens

Sialia currucoides
Myadestes townsendi

Uncommon around cliffs

Fairly common in aspen & cottonwood stands

Fairly common along rivers

Uncommon

Common locally

Common

Fairly common

Common

Common

Fairly common at lower elevations

Uncommon at lower elevations

Common at higher forested elevations

Fairly common at lower elevations

Abundant

Rare

Fairly common

Uncommon

Fairly common

Fairly common along streams and rivers

Fairly common

Rare in river canyons

Fairly common in rocky areas at lower
elevations

Fairly common in willows and alders

Abundant

Common locally

Fairly common

Uncommon in willow thickets of lower
elevations

Fairly common

Fairly common locally



_85_

TABLE 4. (continued)

Common Name

Scientific Name

Estimated
Abundance

Golden-crowned Kinglet
Ruby-crowned Kinglet
Water Pipit

Loggerhead Shrike
Starling

Solitary Vireo
Warbling Vireo

Yellow Warbler
Yellow-rumped Warbler
MacGillivray's Warbler
Common Yellowthroat
Wilson's Warbler

Western Meadowlark
Northern Oriole

Brewer's Blackbird
Brown-headed Cowbird
Western Tanager
Black-headed Grosbeak
Lazuli Bunting

Evening Grosbeak
Cassin's Finch

Pine Grosbeak
Brown-capped Rosy Finch
Pine Siskin

American Goldfinch

Regulus satrapa

Regulus calendula

Anthus spinoletta

Lanius ludovicianus

Sturnus vulgaris

Vireo solitarius

Vireo gilvus

Dendroica petechia

Dendroica coronata

Oporornis tolmiei

Geothlypis trichas

Wilsonia pusilla

Sturnella neglecta

Icterus galbula

Euphagus cyanocephalus

Molothrus ater

Piranga ludoviciana

Pheucticus melanocephalus

Passerina amoena

Hesperiphona vespertina

Carpodacus cassinii

Pinicola enucleator

Leucosticte australis

Spinus pinus

Spinus tristis

Rare

Common in coniferous forests

Fairly common above timberline

Fairly common locally

Common locally at lower elevations

Rare

Common in aspens and cottonwoods at
lower elevations

Abundant in willow-alder habitat

Common locally in coniferous forests

Fairly common in riparian thickets

Fairly common in riparian thickets

Fairly common in riparian thickets at
higher elevations

Common along open foothills

Fairly common along rivers at lower
elevations

Common in wet areas of lower .elevations

Fairly common at lower elevations

Fairly common in coniferous areas

Uncommon along Platte River

Uncommon along streams & rivers at lower
elevations

Uncommon

Fairly common in conifers

Fairly common in conifers

Uncommon in alpine or artic zones

Abundant in coniferous forest

Common in weedy and forested foothills



TABLEL4, (continued)

Common Name

Scientific Name

Estimated
Abundance

Red Crossbill
Green-tailed Towhee
Lark Bunting

Vesper Sparrow
Gray-headed Junco
Chipping Sparrow
Brewer's Sparrow
White-crowned Sparrow
Lincoln's Sparrow
Song Sparrow

Loxia curvirostra

Chlorura chlorura

Calamospiza melanocorys

Pooecetes gramineus

Junco caniceps

Spizella passerina

Spizella breweri

Zonotrichia leucophrys

Melospiza lincolnii

Melospiza melodia

Fairly common locally

Fairly common in foothill shrub habitat
Uncommon along open foothills

Common in shrub-steppe

Common

Common

Abundant in shrub zone of foothills
Common at higher elevations

Common in shrubs at higher elevations
Common in willow & alder habitat
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TABLE 5.

1

Species and estimated abundance of mammals found in the Medicine Bow Mountains.*

Common Name*

Scientific Name¥*

Estimated
Abundance

Masked Shrew
Vagrant Shrew
Dwarf Shrew
Water Shrew

Little Brown Myotis
Long-legged Myotis

Big Brown Bat

Pika

Nuttall's Cottontail
Snowshoe Rabhbit
White-tailed Jack-rabbit

Black-tailed Jack-rabbit
Least Chipmunk

Uinta Chipmunk
Yellow-bellied Marmot

Richardson's Ground Squirrel

Thirteen-lined Ground
Squirrel’

Golden-mantled Ground
Squirrel

White-tailed Prairie Dog

Red Squirrel

Northern Pocket Gopher

Beaver
Western Harvest Mouse

Sorex cinereus cinereus

Sorex vagrans obscurus

Sorex nanus

Sorex palustris navigator

Myotis lucifugus carissima

Myotis volans interior

Eptesicus fuscus pallidus

Ochotona princeps saxatilis

Sylvilagus nuttallii grangeri

Lepus americanus bairdii

Lepus townsendii campanius

Lepus californicus melanotis

Eutamias minimus operarius

Eutamias umbrinus montanus

Marmota flaviventris luteola

Spermophilus richardsonii elegans

Spermophilus tridecemlineatus

allidus
Spermophilus lateralis lateralis

Cynomys leucurus

Tamiasciurus hudsonicus fremonti

Thomomys talpoides rostralis

Castor canadensis missouriensis

Reithrodontomys megalotis dychei

*Nomenclature follows that of Long (1965).

Long, Charles A. 1965.

The Mammals of Wyoming, Univ. of Kan.

Most common in coniferous forests
Most widely distributed shrew in Wyoming
Rare
Common along streams in dense
herbaceous vegetation
Rare even at lower elevations
Fairly common at lower elevations
Uncommon
Fairly common talus slopes and rock piles
Rare in forested area
Fairly common in forested area
Uncommon on Libby Flats, but common
on plains
Rare even on plains
Common at all elevations
Rare in Albany County
Common
Common in brush of foothills; present on Libby Flats
Common on Laramie plains

Common

Locally uncommon on Laramie plains area

Common

Common in non-forested area at all
elevations

Fairly common along rivers and streams

Fairly common in non-forested area at
lower elevations

Pub. 14(18):493-758.

lPrepared by Dr. Kenneth Diem and Dr. Reed Fautin, Department of Zoology, University of Wyoming.
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TABLE 5. (continued)

Common Name

Scientific Name

Estimated
Abundance

Deer Mouse

Northern Grasshopper Mouse
Bushy-tailed Wood Rat
Red-backed Vole

Heather Vole

Montane Vole
Long-tailed Vole
Sagebrush Vole
Muskrat

Western Jumping Mouse

Porcupine
Coyote

Red Fox
Swift Fox
Black Bear
Raccoon

Marten

Ermine

Long-tailed Weasel
Mink

Badger
Striped Skunk

Peromyscus maniculatus nebrascensis Very abundance

Onychomys leucogaster arcticeps

Neotoma cinerea orolestes
Clethrionomys gapperi galei

Phenacomys intermedius intermedius

Microtus montanus nanus

Microtus longicaudus longicaudus

Lagurus curtatus levidensis

Undatra zibethicus cinnamominus

Zapus princeps princeps

Erethizon dorsatum bruneri

Canis latrans latrans

Vulpes vulpes regalis

Vulpes velox velox

Ursus americanus cinnamomum

Procyon lotor hirtus

Martes americana origenes

Mustela erminea muricus
Mustela frenata nevadensis
Mustela vison letifera

Taxidea taxus taxus

Mephitis mephitis hudsonica

Fairly common in grassland

Uncommon

Common in lodgepole pine and spruce-
fir forests

Uncommon

Abundant

Rare

Rare

Common along streams

Common along streams with dense
herbaceous vegetation

Common in coniferous forests

Common

Common

Very rare

Locally fairly common

Common along North Platte with ranges
extending to about 8,300 alongBig
and Little Laramie Rivers

Common in coniferous forests but not
readily seen

Rare -- above 10,000 feet

Common

Fairly common along rivers and streams
of lower elevations

Common

Common
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TABLE 5. (continued)

Common Name

Scientific Name

Estimated
Abundance

Mountain Lion
Lynx

Bobcat

Wapiti

Mule Deer
White-tailed Deer

Pronghorn
Mountain Sheep

Felis concolor hippolestes

Lynx canadensis canadensis

Lynx rufus pallescens

Cervus canadensis nelsoni

Odocoi leus hemionus hemionus
Odocoileus virginianus dacotensis

Antilocapra americana americana
Ovis canadensis canadensis

Rare

Rare

Locally common

Common

Common

Uncommon, along flood plains at
lower elevations

Locally common along foothill region

Fairly common along Platte River
Canyon around Douglas Creek




Ponderosa pine - Douglas fir savanna or woodland

Ponderosa pine woodland or forest

Douglas fir woodland

Ponderosa pine and Douglas fir are found in the foothills of the
mountains, and Ponderosa pine in particular is found occasionally on
hogback ridges well separated from the mountains. Three localities where
this type is well represented include the western foothills of the Shirley
Mountains near Alcova and Pathfinder Reservoirs, around Laramie Peak,
and in the foothills of the Uinta Mountains south of Flaming Gorge Reservoir.
Moisture is more limited in this ecosystem type than those higher on the
mountains. These foothill woodlands often are interspersed with sagebrush-
grasslands.

Perhaps the largest Douglas fir in the Basin occur on the lateral
glacial moraines on the east side of Fremont Lake and along the North Platte
River south of Saratoga. Douglas fir woodlands are also found in the foot-
hills of the Salt River and Wyoming Mountain Ranges, along Beaver Rim, and
on ridges overlooking the Green River, for example near LaBarge. Douglas
fir is often found where ponderosa pine does not grow.

Table 6 is a list of plant species known to occur in this ecosystem
type.

States (1968) has discussed the occurrence of ponderosa pine and
limber pine on isolated hogback ridges in the eastern part of the Wyoming

Basin.

Potential Natural Landmarks:
None described in this report, but the Ferris Mountains and
mountain ranges adjacent to the Basin have potential that should

be studied.

T



Limber Pine Woodland or Savanna

Limber pine predominates in some foothill environments, as well as
on the top and slopes of some of the mountains of the Basin, e.g. Steam-
boat Mountain, Crooks Mountain, and Green Mountain. Usually the trees do
not form a closed canopy and a variety of sun-loving shrubs, forbs and
grasses exist in the community. This type is more common in the Basin and
more characteristic of the Basin than the Ponderosa pine - Douglas fir
type. In all cases it is associated with the mountain ranges, with hogback
ridges, or with escarpments such as the Beaver Rim.

Table 6 lists the plant species that we have observed in this ecosystem
type. Deer, elk, coyote, fox, and a variety of other animals frequent

this ecosystem type.

Distribution in the Wyoming Basin:
Beaver Rim, Crooks and Green Mountains, near South Pass City,
Steamboat Mountain, Green River Rim near LaBarge (limber pine -
douglas fir), Separation Peak, Rim of Bates Hole, Granitic outcrop

near the Sweetwater River, and Castle Gardens.

Potential Natural Landmarks:
Steamboat Mountain
Beaver Rim
Sweetwater River Complex

Castle Gardens
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TABLE 6.

Some plant species found in the Ponderosa pine-Douglas fir-limber

pine-savanna, woodland, or forest.

TREES

Juniperus osteosperma
Juniperus scopulorum
Pinus flexilis
Pinus ponderosa
Pseudotsuga menziesii

SHRUBS

Amelanchier alnifolia
Arctostaphylos uva-ursi
Artemisia arbuscula
Artemisia frigida
Artemisia tridentata
Artemisia tripartita
Brickelia grandiflora
Cercocarpus montanus
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus

Juniperus communis
Mahonia repens

Prunus virginiana
Purshia tridentata

Rhus trilobata

Ribes cereum

Rosa woodsii

Shepherdia canadensis
Symphoricarpos oreophilus
Yucca glauca

GRASSES

Agropyron spicatum
Bromus Japonicus
Bromus tectorum
Elymus cinereus
Festuca idahoensis
Koeleria cristata
Oryzopsis hymenoides
Stipa comata

-%9-

FORBS

Achillea millefolia
Apocynum medium
Arenaria hookeri
Artemisia ludoviciana
Balsamorrhiza sagittata
Calochortus nuttallii
Chenopodium berlandieri
Chenopodium fremontii
Delphinium geyeri
Eriogonum brevicaule
Eriogonum sp.

Geranium sp.

Heuchera parvifolia
Hymenoxys acaulis
Ivesia gordonii
Lewisia rediviva
Lupinus humicola
Opuntia polyacantha
Physaria australis
Potentilla sp.
Psoralla sp.

Ribes saxosum
Thermopsis rhombifolia




Juniper Woodland

Pinyon Pine - Juniper Woodland

These ecosystem types occur in still dryer, warmer environments in the
foothills of some mountains, and usually merge into the sagebrush~grasslands
which predominate over most of the Basin. Juniper is far more common,

with pinyon pine (Pinus edulis) being restricted to the area around Flaming

Gorge Reservoir. Mountain mahogany and big sagebrush are frequently
associated with these small tree species. Both J. scopulorum and J. osteo-
sperma occur in the Basin, and have been observed invading the adjacent
sagebrush-grassland (Wight and Fisser 1968). Usually the junipers are
restricted to shallower, less developed soils. Table 7, from Wight and
Fisser (1968),is a comparison of the juniper woodland soils with those of
adjacent sagebrush-grassland in the Big Horn Basin.

Table 8 is a list of the plants known to occur in this type. Wight
and Fisser (1968) and Hanson (1974) summarize some of the ecological

characteristics of this ecosystem type.

Distribution in the Basin:
Flaming Gorge Reservoir, Owl Creek Mountains, Wind River Mountain
foothills, Castle Gardens, Bull Lake, South of Rock Springs, and
Southwest of Baggs.

Potential Natural Landmarks:
Rattlesnake Creek Oak Woodland
Henry's Fork Fault Juniper Woodland

Castle Gardens
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TABLE 7. Comparison of some soil characteristics of juniper woodlands with
those of adjacent sagebrush-grasslands in northwestern Wyoming.

Data from Wight and Fisser (1968).

Soil Average of Average of
Characteristic Jjuniper community Sagebrush~-grassland
Available Moisture 0.31 2.04

(inches)

Soil Depth (inches) 6.3 18.6
Soluble salts 5.82 5.90

(mmhos/cm)

Soil pH 7O 7.12
Soil Organic Matter (%) 2.01 227

5 |



TABLE 8. Some plants known to occur in the juniper woodlands of the

Wyoming Basin.

TREES

Juniperus communis
Juniperus osteosperma
Juniperus scopulorum
Pinus edulis

Pinus flexilis

Pinus ponderosa

SHRUBS

Artemisia arbuscula
Artemisia tridentata
Atriplex confertifolia
Cercocarpus ledifolius
Cercocarpus montanus
Chrysothamnus nauseosus
Gutierrezia sarothrae
Purshia tridentata

GRASSES AND SEDGES

Agropyron spicatum
Bouteloua gracilis
Bromus tectorum
Carex filifolia
Oryzopsis hymenoides
Poa secunda

Stipa comata

FORBS

Allium textile
Calochortus nuttallii
Descurainia pinnata
Lappula texana
Opuntia polyacantha
Phlox hoodii

Plantago purshii
Sphaeralcea coccinea
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Aspen Groves

Aspen groves are not common in the Wyoming Basin, occurring only on
more mesic sites on the slopes of the mountains. These groves are small,
but have a very distinctive flora (Table 9) and are important food sources
for deer and elk in the winter. The aspen groves at Twin Groves, Crooks
Mountain, and probably elsewhere are of special interest because they
sometimes have the form of an "atoll", apparently due to heavy snow accumu-
lation within the grove. This phenomenon is described further on page 190 .
Beetle (1974) reviews what is known about the taxonomy, autecology, and
synecology of aspen in Wyoming.

Cottonwoods (Populus angustifolium) are common along the floodplains

of all the rivers, but in addition form distinctive groves in the vicinity
east of Farson. We have not determined whether these are natural or planted,

nor have we found them elsewhere.

Distribution of aspen groves in the Wyoming Basin:
Slopes of mountains near Atlantic City, top of Steamboat Mountain,

Slopes of Separation Peak, Twin Groves, and Crooks Mountain.

Potential Natural Landmarks:
Twin Groves Aspen Atoll

Steamboat Mountain
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TABLE 9. Some plant species known to occur in the aspen groves of Teton

County, Wyoming

(from Beetle 1974).

SHRUBS

Amelanchier alnifolia
Berberis aquifolium
Ceanothus velutinus
Juniperus communis
Pachistima myrsinites
Prunus melanocarpa
Rosa woodsii

Salix scouleriana
Sambucus racemosus
Shepherdia canadensis
Symphoricarpos albus

GRASSES AND SEDGES

Agropyron trachycaylum

Agropyron trachycaylum var.

unilaterale
Agrostis scabra
Bromus anomalus
Bromus kalmii
Bromus margniatus
Calamagrostis rubescens

Carex gezeri

Carex hoodii

Carex raynoldsii

Elymus glaucus
Muhlenbergia glomerata
Oryzopis pungens

Phleum alpinum

Poa nervosa

Schizachne purpurascens

Stipa columbiana
Stipa lettermanii
Trisetum wolfii

FORBS

Achillea lanulosa or
A. millifolium

Actea rubra

Agastache urticifolia

Agoseris glauca

Angelica pinnata

Aquilegia caerulea

_ly_

FORBS (Continued)

Aster engelmannii

Aster integrifolius

Balsamorhiza sagittata

Campanula rotundifolia

Cirsium centaureae

Collomia linearis

Delphinium barbeyi

Delphinium occidentale

Epilobium angustifolium
Erigeron speciosus

Fragaria glauca

Galium boreale

Gayophytum. ramosissimum

Geranium fremontii

Geranium richardsonii

Geranium viscossissimum

Hackelia diffusa

Hackelia floribunda
Helianthella quinquenervis
Heracleum lanatum
Lathyrus leucanthus
Lathyrus pauciflorus
Ligusticum filicinum

Ligusticum porteri

Linum lewisii

Lupinus parviflorus
Mertensia arizonica
Nemophila breviflora
Osmorhiza depauperata
Pedicularis paysoniana

Penstemon rydbergii
Perideridia gairdneri
Polygonum douglasii
Potentilla gracilis

Pseudocymopterus montanus

Rudbeckia hirta

Rudbeckia occidentalis

Senecio serra
Smilacina racemosa
Smilacina stellata
Thalictrum fendleri
Thalictrum occidentalis
Valeriana obovata
Valeriana occidentals
Vicia americana
Viguiera multiflora




Cottonwood Floodplain Woodland
Willow Thickets

Floodplain Meadows

Blue Spruce - alder - willow floodplain woodland

Except for blue spruce, which occurs in the floodplains only at higher
elevations (e.g. just above Dubois on the Wind River and near Lake Fremont),
and lodgepole pine, which occurs on the Pine Creek floodplain near Pinedale,
narrowleaf cottonwood is the only tree found on the floodplains of the
Wyoming Basin. Ribbon forests of cottonwood are common along the rivers,
intermingling with willow thickets and meadows. Many of the meadows are
very extensive, are used for hayland, and are irrigated (Fig. 13). Various
species of willows occur on the floodplains (Dorn 1974), and alder is found
at the higher elevations. Like the ecosystem types of a mountain, those
on the floodplain are not isolated from each other and together could just
as appropriately be referred to as one ecosystem type, dominated by the
river and valley in the case of the floodplain and by the abrupt relief and
topography in the mountains.

Tables 10 and 11 provide a list of floodplain plant species. These
areas have not been well studied for either the flora or fauna, and often

have been heavily influenced by man.

Distribution of floodplain ecosystems in the Wyoming Basin:

See Fig. 13

Potential Natural Landmarks:
Sweetwater River Natural History Complex
Muddy Creek
Sand Creek and Camel Rock
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TABLE 10. Some plants found along the flood plains of the Wyoming Basin.

TREES FORBS (Continued

Alnus tenuifolia Xanthium sp.
Betula occidentalis

Crataegus sp.

Juniperus osteosperma

Picea pungens

Populus angustifolia

SHRUBS

Cornus stolonifera

Elaeagnus commutata

Prunus virginiana var.
me lanocarpa

Ribes spp.

Salix sppe.

Salix drummundiana

Salix exigua

Salix geyeriana

Salix monticola

Tamarix (invading Carbon Co.; probably T. gallica)

GRASSES AND SEDGES

Agropyron spe.

Agrostis scabra
Alopecurus sp.
Hordeum sp.

Hordeum jubatum
Juncus balticus
Oryzopsis hymenoides
Sporobolus airoides

F'ORBS

Artemisia ludoviciana
Asparagus officinalis
Aster spp.
Glycyrrhiza lepidota
Lactuca sp.

Mentha arvensis

Plantago sp.
Polygonum sp.

Rumex crispus
Rumex maritinus
Senecio sp.

Solidago spe.

Tragopogon dubius or

Eorrifolius
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TABLE 11. Checklist of plants of moist bottomland (Meadow), Eagle Rock Area,

Laramie Range, Wyoming.

of Wyoming)

(Prepared by Jay N. Holliday 1964, Univ.

TREES

Alnus tenuifolia
Populus tremuloides

SHRUBS

Arctostaphylos uva-ursi
Cercocarpus montanus
Potentilla fruticosa
Rosa acicularis

Salix bebbiana

Salix monticola

Salix planifolia

Salix pseudocordata

GRASSES, SEDGES AND RUSHES

Agropyron smithii var.
molle
Agropyron subsecundum
Agropyron trachycaulum
Agrostis scabra
Alopecurus aequalis
Beckmannia syzigachne
Bromus marginatus
Carex aquatilis
Carex aurea
Carex canescens
Carex festivella
Carex lanuginosa
Carex nebraskensis
Carex rostrata
Carex simulata
Danthonia parryi
Deschampsia caespitosa
Eleocharis acicularis
Eleocharis macrostachya
Glyceria grandis
Glyceria pauciflora
Glyceria striata
Hesperochloa kingii
Hordeum brachyantherum
Juncus alpinus

_L8-

GRASSES, SEDGES AND RUSHES

Juncus balticus var,

montanus
Juncus longistylis

Juncus saximontanus f.

saximontanus
Koeleria cristata

Phleum alpinum

Phleum pratense

Poa compressa

Scirpus microcarpus

Stipa comata

Stipa richardsonii

FORBS

Achillea millefolium ssp.

lanulosa var. lanulosa
Aconitum columbianum

Allium cernuum

Allium geyeri var,

geyeri
Anaphalis margaritacea var,

subalpina

Androsace septentrionalis var.

subumbellata
Anemone patens
Antennaria parvifolia
Antennaria rosea
Apocynum androsaemifolium
Arabis holboellii Hornem. var.

Zetroiracta
Arenaria fendleri

Arnica cordifolia
Artemisia campestris ssp.
borealis var, scouleriana
Artemisia dracunculus
Artemisia frigida
Artemisia ludoviciana
Artemisia tridentata
Artemisia tripartita
Aster occidentalis
Astragalus alpinus
Astragalus dasyglottis




TABIE 11, (Continued)

FORBS (Continued)

Astragalus eucosmus
Astragalus gracilis
Astragalus parryi
Astragalus pectinatus
Astragalus striatus
Besseya wyomingensis
Calochortus gunnisonii
Campanula rotundifolia
Castilleja chromosa
Castilleja flava
Cerastium arvense
Chrysopsis villosa var.
hispida

Chrysothamnus viscidiflorus ssp.

lanceolatus
Collinsia parviflora
Collomia linearis
Corallorhiza maculata
Crepis atrabarba
Crepis modocensis
Cryptantha virgata
Cystopteris fragilis
Delphinium nelsonii
Epilobium angustifolium
Equisetum arvense
Equisetum hyemale var.

pseudo-hyemale
Equisetum laevigatum
Erigeron caespitosus
Erigeron compositus
Erigeron eatoni
Erigeron pumilus
Eriogonum flavum
Eriogonum subalpinum
Erigonum umbellatum
Eriophorum angustifolium

Erysimum capitatum
Fragaris ovalis

Frasera speciosa
Gaillardia aristata
Galium boreale
Gayophytum ramosissimum
Geranium parryi
Grindelia squarrosa
Gutierrezia sarothrae
Habenaria hyperborea
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FORBS (Continued)

Harbouria trachypleura

Heuchera parvifolia

Hymenoxys acaulis

Iris missouriensis

Juniperus communis

Lesquerella montana

Lewisia pygmaea

Lilium philadelphicum var.

andinum
Lomatium orientale

Lupinus argenteus

Lupinus sericeus

Lychnis drummondii

Mertensia lanceolata

Microseris nutans

Montia chamissoi

Oenothera caespitosa

Oenothera coronopifolia

Orthocarpus luteus

Osmorhiza depauperata

Oxytropis lambertii

Oxytropis sericea
Oxytropis splendens

Paronychia sessiliflora
Penstemon rydbergii

Penstemon secundiflorus
Penstemon virens
Phlox hoodii
Potamogeton alpinus
Potamogeton foliosus
Potentilla arguta.
Potentilla effusa
Potentilla pennsylvanica
strigosa
Potentilla pulcherrima
Polygonum amphibium var.
amphibium
Polygonum aviculare var.
littorale
Polygonum bistortoides
Polygonum sawatchense
Ranunculus aquatilis var.

caEillaceus

vare

Ranunculus cardiophyllus var.

cardiophyllus
Ranunculus glaberrimus




TABLE 11, (Continued)

FORBS (Continued)

Ranunculus ranunculinus
Ribes cereum

Rumex crispus

Saxifraga rhomboidea

Sedum stenopetalum

Senecio integerrimus
Sisyrinchium montanum
Smilacina stellata

Solidago spathulata
Sparganium multipedunculatum

Stellaria longifolia
Taraxacum officinale
Thermopsis divaricarpa
Thlaspi alpestre
Townsendia hookeri
Tragopogon spe
Triglochin maritima
Triglochin palustris
Zigadenus elegans
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Big sagebrush-grassland

Unlike the previously described ecosystems which are found inter-
mittently in the Wyoming Basin, sagebrush-grassland is often visible for
many miles in all directions. Although some believe that big sagebrush
has become much more abundant due to the grazing of domestic 'livestock,
Vale (1974) reviews historical evidence that suggests this is probably not
true (see p. 1 ). Big sagebrush covers about 36,100 square miles in
Wyoming, which is an estimated 62 percent of all the sagebrush-dominated
vegetation in the State (Beetle 1960). Vass and Lang (1938) estimated
that big sagebrush-grassland covered over 25 percent of Sweetwater County,
which is entirely within the Wyoming Basin.

Big sagebrush-grassland is usually dominated by Artemisia tridentata,

but the vegetation is far from uniform. On some sites sagebrush is rather
sparse, with grasses and forbs being more conspicuous. Equally apparent
is the variation in sagebrush height, the drier sites having very stunted

shrubs (é, tridentata var. wyomingensis), some higher elevation sites having

moderately tall shrubs (0.5 - 1 m, usually A. tridentata var. vasejana), and
some more mesic sites at lower elevations having very tall sagebrush (ﬂ.
tridentata var. tridentata). It is logical to classify the big sagebrush-
grasslands into 1) sparse low big-sagebrush-grassland, 2) sparse tall
big-sagebrush-grassland, 3) dense low big-sagebrush-grassland, and 4)
dense tall big-sagebrush-grassland. The variation in physiognomy and
species composition between these various subtypes is continuous, however,
and the causes of the variation are not well understood. It is known that
the early settlers learned that land with the taller sagebrush had the best
agricultural potential, and it is this subtype that is hardest to find in
the Wyoming Basin. Vass and Lang (1938) identify 14 subtypes of vegetation
dominated by A. tridentata (see Table 2).

In general, the soils of big sagebrush-grassland are relatively deep
and well-aerated, and in some places the type is found only in the more
mesic ravines, e.g. on the slopes of the desert-like Great Divide Basin.
Several investigators have noted that A. tridentata occurs on soils with
relatively low salt content (Gibbens 1973, Nelson 1898, Shantz and Piemeisel
1940, Nichols 1964). One-half to two-thirds of the annual precipitation
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comes as snow, and this comprises most of the water available to the vegetation.
Tables 12 and 13 are lists of the plants and animals, respectively,

that are known to occur in big sagebrush-grassland.

Distribution in the Wyoming Basin:

Widespread throughout the Wyoming Basin

Potential Natural Landmarks:
Washakie Basin
Oregon Trail Exclosure--Sagebrush-grassland
Beaver Rim
Sweetwater River Natural History Complex
Little Colorado Desert |
Pinedale Glacial Fields
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TABLE 12.

of the Wyoming Basin.

Some plant species known to occur in the sagebrush-grasslands

SHRUBS

Amelanchier alnifolia

Artemisia arbuscula

Artemisia cana

Artemisia frigida

Artemisia nova

Artemisia petatifida

Artemisia spinescens

Artemisia tridentata ssp.
tridentata

Artemisia tripartita

Atriplex canescens

Atriplex confertifolia

Atriplex gardneri

Atriplex pabularis (gardneri)

Chrysothamnus nauseosus ssp.
speciosus

Chrysothamnus stenophyllus

Chrysothamnus viscidiflorus sspe.
pumilis

Eurotia lanata

Grayia spinosa

Gutierrezia sarothrae

Leptodactylon pungens

Sarcobatus vermiculatus

Symphoricarpos spe.

Tetradymia canescens

Tetradymia inermis

Tetradymia spinosa

GRASSES, SEDGES AND RUSHES

Agropyron dasystachyum
Agropyron smithii
Agropyron spicatum
Agropyron trachycaulum
Astragalus spatulatus
Bromus tectorum

Carex eleocharis

Carex filifolia

Carex obtusata

Carex stenophylla
Distichilis stricta
Elymus cinereus
Festuca idahoensis
Festuca octoflora

%

GRASSES, SEDGES AND RUSHES (Continued)

Hilaria jamesii
Hordeum jubatum
Juncus balticus
Koeleria cristata
Oryzopsis hymenoides
Poa fendleriana
Poa sandbergii
Poa secunda
Sitanion hystrix
Stipa columbiana
Stipa comata
Stipa lettermani

FORBS

Agoseris glauca
Allium acuminatum
Allium textile
Alyssum desertorum
Antennaria dimorpha
Antennaria rosea
Arabis holboellii
Arabis lingifera
Arabis sparsiflora var.
gubyiLlose
Arenaria hookeri
Artemisia ludoviciana
Astragalus miser
Astragalus pectinatus var.
pectinatus -
Astragalus purshii
Astragalus spatulatus
Atriplex philonitra
Balsamorhiza incana
Balsamorhiza sagittata
Calochortus nuttallii
Castilleja chromosa
Chenopodium album
Chenopodium leptophyllum
Commandra umbellata
Cordylanthus ramosus
Crepis mococensus
Cryptantha watsonii
Delphinium bicolor
Delphinium geyeri




TABILE 12, (Continued)

FORBS (Continued)

Descurainia richardsonii
Erigeron caespitosum
Erigeron engelmanni
Eriogonum caespitosum
Eriogonum cernum
Eriogonum compositus
Eriogonum microthecum
Eriogonum ovalifolium
Gayophytum ramosissimum
Gilia spe.

Halogeton glomeratus
Haplopappus acaulis
Hymenoxys richardsonii
Iva axillaris

Lappula redowskii
Lesquerella ludoviciana
Lithospermum incisum
Lomatium foeniculaceum
Lupinus argenteus
Machaeranthera canescens
Machaeranthera glabriuscula
Mertensia oblongifolia
Monolepis nuttalliana
Musineon divaricatum
Opuntia polyacantha
Oxytropis sp.

Pastinaea sativa
Penstemon arenicola
Penstemon fremontii
Phlox hoodii

Phlox longifolia

Phlox multiflora
Polygonum sawatchense
Pseudocymopterus montanus
Psoralea spe.

Salsola kali

Sisymbrium elegans
Sphaeralcea coccinea
Thermopsis rhombifolia
Trifolium gymnocarpon
Zygadenus paniculatus
Zygadenus venosus
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TABLE 1%. Some animal species that could be expected in the sagebrush-

grassland ecosystem.

MAMMALSl

badger

bats

beaver

black footed ferret?
blacktailed jackrabbit
white-tailed jackrabbit
bobcat

coyote

deer mouse

desert cottontail

least chipmunk

longtail weasel

masked shrew

montane vole

mule deer

muskrat

northern grasshopper mouse
northern pocket gopher
olive-backed pocket mouse
Ord's kangaroo rat
pronghorn

Richardson's ground squirrel
sagebrush vole
thirteen-lined ground squirrel
vagrant shrew
white-tailed prairie dog

BIRDS

bald eagle
golden eagle
ferruginous hawk
marsh hawk
red-tailed hawk
roughlegged hawk
sparrow hawk
preirie falcon
burrowing owl
horned lark

lark bunting

BIRDS (Continued)

magpie

McCown's longspur
sage grouse

sage thrasher
vesper sparrow
Brewer's blackbird
Killdeer

mountain plover
mourning dove
common nighthawk
loggerhead shrike
western meadowlark

REPTILES AND AMPHIBIANS1

gopher snake

green garter snake
horned toad

leopard frog
sagebrush lizard
short-horned lizard
spadefoot toad
tiger salamander
western rattlesnake
western garter snake

Yonsult Long (1965) and Baxter (1946) for surveys of the mammals and
reptiles and amphibians, respectively, found in Wyoming.



Big sagebrush - bitterbrush - grassland

Big sagebrush - shadscale - grassland

Woody aster - sagebrush - grassland

These ecosystem types are further variations of big sagebrush-grassland,
but the causes of the variation are only partly known. Bitterbrush is a
common associate only in a few localities, sometimes at higher elevations
and/or on sites that appear to have a more favorable moisture balance, such

as around large snow banks. Shadscale (Atriplex confertifolia) and other

species with halophytic tendencies are more commonly found with big sage-
brush as the soil becomes more alkaline, and woody aster, along with
prince's plume and other species, becomes more abundant where soils have
higher amounts of selenium. Sometimes the seleniferous species predominate
to the exclusion of big sagebrush. Tables 11, 12, and 13 list species

found in these variations of big sagebrush-grassland.

Bitterbrush variant:

Distribution of Big sagebrush - bitterbrush grassland in the Wyoming
Basin:
Fremont Lake Moraines, west side of the Saratoga Valley, near

Kemmerer, and in the foothills of several mountain ranges.

Potential Natural Landmarks:
Pinedale Glacial Fields near Fremont Lake

Steamboat Mountain

Shadscale variant:

Distribution of big sagebrush-shadscale grassland in the Wyoming
Basin:
Little Colorado Desert, Washakie Basin, Colorado portion of the
Basin west of Baggs, Southwest of Baggs, and scattered throughout
the Basin.
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Potential Natural Landmarks:
Bates Hole
Washakie Basin
Grizzly Buttes
Muddy Creek
Little Colorado Desert

Waody aster variant:

Distribution in the Wyoming Basin:

Between Fort Steele and Sinclair, and elsewhere.

Potential Natural Landmark:
Bates Hole
Washakie Basin
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Low Sagebrush~Grassland

Dominated by a different species of sagebrush, Artemisia arbuscula,

this ecosystem type is less common and more scattered geographically.
Some research suggests that the low sagebrush is restricted to soils
with shallow hard pans, but it is also found on coarse soils with no hard
pan (Sabinske 1973). Both situations would produce a drier environment
than is normal for the big sagebrush-grasslands. Approximately 2,100
square miles are dominated by low sagebrush in Wyoming, which is equal to
about 4 percent of the sagebrush land in the State (Beetle 1960).

Table 14 lists species known to occur in the low sagebrush-grassland

just east of Laramie.

Distribution in the Wyoming Basin:
East flank of the Laramie Basin, west of LaBarge, the Little
Colorado Desert, and parts of the Saratoga Valley and Bates Hole.

Potential Natural Landmarks:
To our knowledge, none described in this Report but some representative

areas could be located,
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TABLE 14. Some plant species known to occur in the low sagebrush-grassland

of the Laramie Basin.

SHRUBS

Artemisia arbuscula ssp.
nova

Gutierrezia sarothrae

Ribes cereum

GRASSES AND SEDGES

Agropyron smithii
Bouteloua gracilis
Calamovilfa longifolia
Elymus sp.

Eragrostis diffusa ?
Koeleria cristata
Oryzopsis hymenoides
Stipa comata

FORBS

Allium textile
Amaranthus sp.
Artemisia frigida
Astragalus flexuosus 7

Astragalus missouriensis ?

Astragalus shortianus
Chenopodium berlanderi
Chenopodium desiccatum
Cirsium sp.
Colomia linearis
Cryptantha kelseyana ?
Delphinium geyeri
Descurainia pinnata
Descurainia sophia
Erigeron engelmannii
Erigeron pumilus
Eriogonum effusum
Eriogonum ochroleucum ?
Eriogonum sp. (small)
Fuphorbia robusta ?
Gaura coccinea
Geranium caespitosum or
fremontii
Helianthus annuus
Helianthus petiolaris
Heterotheca horrida
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TORBS (Continued)

Lappula sp.

Lepidium densiflorum
Leptodactylon pungens
Lesquerella ludoviciana
Leucocrinum montanum
Linum lewisii
Lygodesmia juncea
Machaeranthera canescens
Mertensia lanceolata
Oenothera sp.

Opuntia polyacantha
Oxytropis sericea
Pediocactus simpsonii
Penstemon angustifolius
Phlox hoodii

Rumex venosus

Salsola kali
Scuttelaria sp.

Sedum lanceolatum
Solanum triflorum °?
Sphaeralcea coccinea
Sysymbrium linifolium
Tetradymia canescens
Zygadenus venenosus




Birdfoot Sagewort Community

Artemisia pedatifida is occasionally the characteristic species of still

another type of sagebrush-grassland. We have observed the community south-
east of Riverton on the Gas Hills Road,near North Table Mountain and
Steamboat Mountain, and northeast of Bosler in the Laramie Basin, and
Gibbens (1973) studied the community west of Baggs. Gibbens found that

the soil pH of this community was between 8.0 to 8.1 in the top 15 cm, and
that salinity increased with depth to about 3 mmhos/cm at 45 to 60 cm. He
found that below 15 cm the soils exhibited a very strong columnar structure
that parted to a coarse, angular, blocky structure. White flecks and
nodules of calcareous material were apparent in the profile.

Table 15 lists the species that Gibbens found in this community type.

Potential Natural Landmarks:
Washakie Basin

Steamboat Mountain

Bud Sagewort Community

Dominated by Artemisia spinescens, this community type apparently is

not well known. A. spinescens is frequently encountered in some variations
of sagebrush-grassland, but Gibbens (1973) recognized an identifiable

community-type characterized by this species. The 2 stands he studied were
located on alluvial soils that were deep and well-drained. Table 16 lists

the plant species that Gibbens found with A. spinescens.

Distribution in the Wyoming Basin:
In the Red Desert area on the slopes of North Table Mountain,

South Table Mountain, and on Black Rock, and in the Washakie Basin.

Potential Natural Landmarks:
Washakie Basin
Steamboat Mountain
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TABLE 15. Some plant species found in the Artemisia pedatifida (Birdfoot

Sagewort) community. From Gibbens (1972).

SHRUBS

Artemisia pedatifida
Artemisia spinescens
Atriplex gardneri
Chrysothamnus viscidiflorus
Eurotia lanata

GRASSES

Agropyron spp.

Oryzopsis hymenoides
Poa secunda

Sitanion hystrix
Stipa comata

FORBS

Arabis holboellii
Astragalus purshii
Chenopodium atrovirens
Crepis modocensus
Cymopterus bulbosus
Descurania pinnata
Erigeron engelmanni
Eriogonum cernuum
Eriogonum ovalifolium
Kochia americana
Lappula redowskii
Machaeranthera canescens
Penstemon fremontii
Phlox hoodii

Salsola kali
Sisymbrium elegans
Sphaeralcea coccinea
Townsendia incana
Trifolium gymnocarpon
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TABLE 16. Some plant species known to occur in the Bud Sagewort Community

(Artemisia spinescens) in the Wyoming Basin.

From Gibbens (1972).

SHRUBS

Artemisia pedatifida
Artemisia spinescens
Artemisia tridentata
Atriplex gardneri
Chrysothamnus viscidiflorus

GRASSES

Agropyron spp.

Oryzopsis hymenoides
Poa secunda
Sitanion hystrix

FORBS

Allium textile
Arabis holboellii
Cymopterus bulbosus
Lappula redowskii
Penstemon fremontii
Phlox hoodii

Salsola kali
Sisymbrium elegans
Sphaeralcea coccinea
Townsendia incana
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Woody aster - prince's plume - grassland

Seleniferous soils are the characteristic habitat for this community,
which is dominated by small shrubs and forbs that are tolerant to the
alkalinity and selenium. Some species are selenium accumulators and are
toxic to livestock. On extreme sites only the woody aster and a few other
species are found, but sagebrush, rabbitbrush, and others occur with these
species where the selenium concentration is lower. Table 17 is a list of
the plant species that are characteristic of this type.

Gibbens (1972) found this ecosystem type on clayey soils (L9-56% clay),
with a pH between 7.8 and 8.0 and a conductivity of only 0.70 to 1.00 mmhos/cm
in the top 15 cm but 5.00 to 6.40 mmhos/cm below that depth. Generally, the
soils were quite shallow, i.e. less than 0.6 m.

Because of livestock poisoning, the seleniferous vegetation has been
the subject of considerable research (Beath, Eppson, and Gilbert 1935;

Beath 1937; Beath, Gilbert, and Eppson 193%9). Although of considerable
interest, soils and vegetation with toxic levels of selenium occupy only

a small area in the State.

Distribution in the Wyoming Basin:
The Shirley Basin and Bates Hole, with % species of Prince's

Plume (Stanleya pinnata var. bipinnata, S. pinnata var. pinnata

and S. viridiflora); the Big Hollow; and elsewhere.

Potential Natural Landmarks:
Big Hollow
Bates Hole
Washakie Basin
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TABLE 17. Some plant species known to occur on soils relatively high in
selenium and which are characteristic of the woody aster-prince's

plume-grassland in the Wyoming Basin.

SHRUBS

Artemisia pedatifida
Artemisia tridentata
Atriplex confertifolia
Atriplex gardneri
Chrysothamnus viscidiflorus
Eurotia lanata

Tetradymia nuttallii

GRASSES

Poa secunda
Agropyron spp.
Agropyron smithii
Oryzopsis hymenoides
Sitanion hystrix

F'ORBS

Allium textile

Arenaria hookeri
Astragalus bisulcatus
Astragalus confertiflorus
Astragalus diholcos
Astragalus haydenianus
Astragalus racemosus
Cymopterus bulbosus
Erigeron engelmanni
Kochia americana

Lappula redowskii
Machaeranthera glabriuscula
Opuntia polyacantha
Phlox hoodii

Salsola kali

Sisymbrium elegans
Sphaeralcea coccinea
Stanleya pinnata
Trifolium gymnocarpon
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Greasewood - Grassland

Greasewood - Sagebrush - Grassland

Greasewood - Saltbush - Grassland

Shadscale - Sagebrush - Greasewood Community

Depressions and flatlands with poor drainage and salt accumulations
are found throughout the Wyoming Basin, and provide a special environment
for plant growth. Only halophytes are sufficiently adapted to these alka-
line soils to become dominant. Of course there are varying degrees of
soil alkalinity, and often the species composition of these ecosystems
includes species more typical of the sagebrush-grassland.

Greasewood is a widespread shrub and is most characteristic of this
ecosystem type. Table 18 lists other plant species that are commonly
associated with Greasewood. Except for waterfowl, which occur when open
water is found in the area, the characteristic animals are to the best of
our knowledge about the same as for the sagebrush-grassland. There are
very few studies of this ecosystem type that have been done in the Basin.

Greasewood is thought to require considerable water in order fo survive
and has a long tap root for utilizing groundwater. Hence, it is usually
found on low floodplains or near ponds where the water table is relatively
shallow., As water becomes more limiting, greasewood becomes less abundant
and shadscale, saltbush, winterfat or even big sagebrush are more character-
istic.

Although classified separately from alkaline ponds as a separate eco-
system type, the greasewood flats and ponds interact and are properly
considered as one ecosystem. We have considered this when recommending
potential natural landmarks. Often the greasewood-dominated ecosystems
have been modified by livestock as they trail toward their few water

supplies; windmills and stock tanks are often placed within this ecosystem

type.

Distribution in the Wyoming Basin:
Chain-of-Lakes, Battle Spring Flat, Circle Bar Lake, Mud Springs,
Sublette Flats near Farson, and generally throughout the Wyoming

Basin.
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Potential Natural Landmarks:
Chain-of-Lakes
Bates Hole
Washakie Basin
Grizzly Buttes Badlands

Alkaline Meadows

Some meadows occur in depressions or on floodplains where salt accumu-
lation has been high. The sparcity or absence of greasewood and other
halophytic shrubs from such sites is not understood. Alkali sacaton, alkali
grass, salt grass and other halophytic forbs, grasses, and sedges are common.

The species composition is different from other meadows and grasslands.

Distribution in the Wyoming Basin:
Interspersed with other floodplain communities, along the Little

Snake River floodplain, Mud Springs, and Chain-of-ILakes.,

Potential Natural Landmarks:
Chain-of-Lakes
Sweetwater River Natural History Complex
Washakie Basin

Muddy Creek

Non-alkaline Meadows - see page 7L4.
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TABLE 18.

ecosystems of the Wyoming Basin.

Some plant species known to occur in the Greasewood-dominated

SHRUBS

Artemisia spinescens
Artemisia tridentata
Atriplex confertifolia
Atriplex gardneri
Chrysothamnus nauseosus
Eurotia lanata

Grayia spinosa
Sarcobatus vermiculatus
Suaeda fruticosa
Tetradymia spinosa

GRASSES, SEDGES AND RUSHES

Agropyron smithii
Bouteloua gracilis
Bromus tectorum
Distichlis stricta
Elymus cinereus
Festuca octoflora
Hordeum jubatum
Hordeum pusillum
Juncus sppe.

Juncus balticus
Munroa squarrosa
Poa nevadensis

Poa secunda
Puccinellia airoides
Scirpus sp.

Scirpus acutis
Sitanion hystrix
Spartina gracilis
Sporobolus airoides
Stipa viridula
Triglochin maritima
Triglochin palustris

FORBS

Allium textile

Aster canescens
Atriplex patula
Atriplex argentea
Chenopodium dessicatum
Crepis occidentalis
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TORBS (Continued)

Descurainia pinnata
Dodecatheon pulchellum
Erigeron pumila
Euphorbia serphyllifolia
Gilia pumila

Halogeton glomeratus
Helianthus petiolaris
Hymenoxys richardsonii
Iris missouriensis

Iva axillaris

Kochia scoparia
Lappula texana
Lepidium densiflorum
Lepidium perfoliatum
Lupinus sp.
Machaeranthera tanacetifolia
Monolepis nuttalliana
Oenothera trichocalyx
Opuntia polyacantha
Oxytropis sp.

Plantago eriopoda
Plantago patagonica
Salicornia rubra
Salsola kali
Sisymbrium altissimum
Sisymbrium linifolium
Taraxacum officinale
Thlaspe arvense
Tragopogon dubius




Saltbush community (A. gardneri)

Plaxas

These communities occur sporadically in the drier parts of the Basin,
and are perhaps the most desert-like of all the ecosystem types. The soils,
in addition to being dry, are also alkaline and only a few other species
are found (Table 19), The vegetation is of considerable value for winter
forage.

Sometimes this vegetation type is found on playas -- flat lake beds

that have water only in the spring. A salt-tolerant species of Agropyron Smithii

occurs on such sites, almost to the exclusion of other plants (even salt-
bush). Gibbens (1972), Vosler (1962), Russey (1967), and Steger (1970)
found the saltbush community type on rather deep, calcareous, clayey soils.
According to Gibbens, surface pH ranged from 7.8 to 8.1, but decreased
consistently with depth. Gibbens noted a definite increase in soluble salt

content (0.73 to 3.08 mmhos/cm) of the surface soil under the saltbush plants.

Distribution in the Wyoming Basin:
South of Rawlins, Southwest of Baggs, near Mud Springs, the

Washakie Basin, and elsewhere.

Potential Natural Landmarks:
Washakie Basin
Bates Hole
Little Colorado Desert

Near Steamboat Mountain
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TABLE 19. Some plant species found in the saltbush communities of the

Wyoming Basin.

SHRUBS

Artemisia spinescens
Atriplex confertifolia
Atriplex gardneri
Sarcobatus vermiculatus

GRASSES AND SEDGES

Agropyron smithii
Hordeum jubatum
Oryzopsis hymenoides
Poa secunda

Sitanion hystrix

FORBS

Chenopodium atrovirens
Cymopteris bulbosus
Eriogonum cernuum

Halogeton glomeratus
Lappula redowskii
Machaeranthera glabriuscula
Opuntia polyacantha

Salsola kali

Sisymbrium elegans
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Grassland - dwarf shrub ecosystem

Bluebunch Wheatgrass Community

Upland grasslands without conspicuous shrubs occur in only a few places
in the Wyoming Basin, for example in the Laramie Basin and just south of
Crooks and Green Mountains. These grasslands have been observed only
above 7,000 ft. (2,121 m), but no systematic study of their distribution
has been made. Unlike the short-grass and mixed prairies of eastern‘wyoming,

dwarf shrubs appear to be in greater abundance, e.g. Phlox hoodii, Artemisia

frigida, and Arenaria hookeri. Like the sagebrush-grasslands, these grass-

lands are important to the livestock industry. Table 20 is a plant species
list for this ecosystem type; the animals are about the same as in the
sagebrush-grassland with some exceptions. Wenzel (1949) and Finzel (1962)
provide data on the mammals and birds of the Laramie Basin.

In some foothill areas around 7,000 feet (2,121 m) there is a community

dominated by Agropyron spicatum, bluebunch wheatgrass. Gibbens (1973)

found this community on relatively more mesic north slopes and on rather
rocky soils. Table 21 lists the other plant species found associated with

this community type.

Distribution in the Wyoming Basin:
Laramie Basin, approaching Chain-of-Lakes rim, approaching

Crooks Mountain from the south, and the Saratoga Valley.

Potential Natural Landmarks:
Big Hollow
Sand Creek and Camel Rock
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TABLE 20.

of the Laramie Basin.

Some plant species found in the grassland-dwarf shrub community

SHRUBS

Arenaria hookeri

Artemisia frigida

Atriplex gardneri

Chrysothamnus vaseyi

Chrysothamnus viscidiflorus

Chrysothamnus viscidiflorus ssp.
lanceolatus

Eurotia lanata

Gutierrezia sarothrae

Tetradymia canescens

GRASSES AND SEDGES

Agropyron smithii
Agropyron spicatum
Bouteloua gracilis
Calamovilfa longifolia
Carex eleocharis

Carex filifolia
Koeleria cristata
Oryzopsis hymenoides
Poa spp.

Poa sandbergii

Stipa spp.

Stipa comata

FORBS

Allium textile
Arabis holboellii var.
retrofracta
Aster canescens
Astragalus purshii
Astragalus shortianus
Astragalus spatulatus
Astragalus striatus
Cymopterus montanus
Echinocactus simpsonii
Erigeron nematophyllus
Eriogonum flavum sspe.
crassifolium
Eriogonum ovalifolium
Eriogonum ovalifolium var.

nurpureum

Gilia spicata
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FORBS (Continued)

Haplopappus acaulis

Lesquerella condensata var,

laevis
Lesquerella ludoviciana
Lygodesmia juncea
Opuntia polyacantha
Orobanche fasciculata
Oxytropis lagopus
Paronychia sessiliflora
Penstemon angustifolius
Phlox hoodii
Polygonum sawatchense
Salsola kali var.

tenuifolia
Senecio canus
Sisymbrium altissimum
Sphaeralcea coccinea
Trifolium gymnocarpon




TABLE 21. Some plant species known to occur in the bluebunch wheatgrass

community in the Wyoming Basin (from Gibbens 1972).

SHRUBS

Artemisia tridentata
Atriplex confertifolia
Chrysothamnus viscidiflorus
Eurotia lanata

GRASSES AND SEDGES

Agropyron sppe.

Agropyron spicatum
Carex filifolia
Koeleria cristata
Oryzopsis hymenoides
Poa fendleriana

Poa secunda

FORBS

Arabis lignifera
Astragalus purshii
Astragalus spatulatus
Erigeron engelmanni
Eriogonum microthecum
Eriogonum ovalifolium
Haplopappus acaulis
Penstemon fremontii
Phlox hoodii
Sphaeralcea coccinea
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Great Basin Wild-rye mesic grassland

This type occurs throughout the Basin, but is usually restricted to
foothill ravines with a finer-textured soil and more favorable moisture

balance than the adjacent upland. The dominant, Elymus cinereus, is the

tallest grass in the Basin, growing up to 1.5 m, and is conspicuous from
a distance. Litter tends to accumulate. In some places patches of cherry
or snowberry are conspicuous, and Castilleja sp., Aquilegia sp., Ribes sp.,

Mahonia repens, Rosa sp., Frasera speciosa, Achillea lanulosa and Acer

glabrum may also be found in some of these oases in what is usually sagebrush-

grassland.

Distribution in the Wyoming Basin:
Slopes (draws) of Separation Peak, along the rim of Bates Hole
in the Shirley Basin, Steamboat Mountain, Washakie Basin, near

the Sweetwater River, and elsewhere.

Potential Natural Landmarks:
Bates Hole
Washakie Basin
Steamboat Mountain

Sweetwater River Natural History Complex
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Alkaline Meadows

See page 66.

Non-Alkaline Meadows

Where drainage is good, e. g. fresh water springs and along the flood-
plains of swift rivers that are submerged in the spring, salts do not accumu-
late to the same degree and lush meadows are found that are quite different
than the alkaline meadows. Willow thickets and cattail marshes often adjoin,
with red-winged blackbirds being conspicuous. These meadows are harvested
for hay, and are often irrigated well into the summer in order to increase
production. Irrigation and the seeding of non-native species has modified
the original ecosystem in many places, and n<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>