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INTRODUCTION 

This level III report is written to define wildlife and fisheries 

impacts associ ated with the proposed Sandstone Reservoir and to define 

impacted resources that will need to be mitigated. Data in this report has 

been taken from Wyoming Game and Fish (WGF) files and from federal and pri-

vate investigations conducted in the project area. Impacts have been 

furt her evaluated through on- site inspect ions, mapp i ng, and wi 1 dl ife and 

fisheries studies and inventories. Some information and conclusions may 

change as the Sandstone project becomes better defined. 

PROJECT DESCRIPTION 

In 1979, a water management study of the Little Snake River Basin was 

initiated by the Wyoming State Legislature. The study called for a plan to 

develop stored water within the Little Snake River Basin for transfer to the 

North Platte System and for additional in-basin uses. The in-basin and out

of-basin project components were separated during the 1985 legislative 

session into two separate projects. The in-basin project now consists of a 

proposed 52,000 acre-foot Sandstone reservoir which will yield approximately 

26,000 acre-foot annually. The water is to be used by agricultural and 

industry although these users have yet to be identified. This report 

discusses terrestrial and aquatic wildlife impacts associated with the pro

posed Sandstone reservoir. 



Project Area Description 

The little Snake River Basin lies in south central Wyoming south and 

west of the town of Saratoga (Figure 1). The continental divide separates 

the little Snake River Basin from the North Platte River basin. The head

waters of the little Snake River are in Colorado, but it enters Wyoming near 

the town of Slater and flows west along the border through the town of 

Baggs, Wyoming. The major tributaries to the little Snake in Wyoming are 

Savery, Muddy and Battle Creeks. The Sandstone reservoir would be located 

on Savery Creek just below the confluence of little Sandstone Creek. The 

high water line would be at an elevation of 6,930 feet and the surface area 

would be about 850 acres. This proposed reservoir would flood approximately 

7.7 miles of Savery Creek, 1.9 miles of Big Sandstone Creek, and 2.3 miles 

of little Sandstone Creek (Figure 2). 

METHODS 

TERRESTRiAL 

All vegetation types on the Sandstone site have been mapped. Aerial 

photos were used to locate and map vegetation types present and these were 

then checked for accuracy during on-site visits. Wetland types were iden

tified and classified using the Cowardin system of classification (Cowardin 

et ale 1979). Vegetation composition information was developed by taking 

species composition information from Range Site descriptions as identified 

for this area by the Bureau of land Management. 

Small mammal data was obtained by on-site trapping, reviewing the South 

Central Animal Density Study (Wyoming Game and Fish Department, 1980), and 

by reviewing the Wyoming Mammal Atlas (Findholt, 1981). On-site small mam-
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mal trapping using Sherman live traps and museum special snap traps was con

ducted during September in 1983. Traplines were run in four vegetation 

types which represented the most common types to be flooded. The vegetation 

types included: mountain mixed shrub, sagebrush grassland, willow riparian, 

and cottonwood riparian. 

Each trapline consisted of 25 trapping stations with one live trap and 

two snap traps at each station; stations were placed 15 meters apart. Each 

trap1ine ran for 5 to 7 days and all traps were checked daily for captures. 

All mammals caught were identified and recorded on field forms. 

Nongame bird data was obtained from on-site bird transects and by 

reviewing the Wyoming Avian Atlas (Oakleaf et a1. 1982). The vegetation 

types sampled included sagebrush~ wet meadow, and willow riparian. In 1984, 

transects were placed in the cottonwood riparian, mountain shrub, sagebrush, 

and wi 11 ow vegetat i on types. These were chosen because they \oJere the most 

common on the Sandstone site. During 1983, belt transects 1,000 meters long 

and 100 meters wide were used in all vegetation types. In 1984, this belt 

transect was used in the cottonwood, sagebrush, willow types but a spot cen

su s was used in the mounta in shrub type. Th is spot census cons i sted of 

writ i ng down all bi rds that were heard or observed duri ng a five mi nute 

sampling period within 50 meters of the center of the sample point. Five 

stations were used in the mountain shrub type. All birds observed or heard 

within 50 meters of the center line of the belt transect were recorded while 

conduct i ng these censuses . All censuses were conducted between one- ha If 

hour before sunrise and 10 a.m. during the month of June. One census in 

each type was conducted in 1983 and three in 1984. 

Big game post-hunt population estimates and objectives for elk, mule 

deer and antelope have been taken from the WGF Program Evaluation 
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Report 1984. Winter range surveys were conducted by the WGF for antelope, 

mule deer, and elk (Moody, pers. comm.). Additional surveys have been made 

for elk by the Rocky Mountain Forest, Range and Experiment Station (Ward et 

ale 1981-1985). These surveys are normally made with fixed wing aircraft 

but helicopters have also been used for elk censuses. Big game range maps 

are used to plot big game seasonal ranges and movement corridors and these 

maps represent the accumulated data on these species as gathered by the WGF. 

Information on sharp-tailed grouse was obtained from a three-year study 

in this area (Oedekoven, 1984, Klott and Lindzey, 1985). A waterfowl census 

was flown for the Sandstone and Little Snake River areas to obtain a list of 

breeding waterfowl species and a density estimate for breeding species 

(Lockman, pers. comm.). 

noted from the area. 

I n add i t ion, import ant wet 1 and areas were a 1 so 

Several on-site visits to the proposed reservoir were made to conduct 

general wildlife censuses. These were made while making trips to conduct 

the above bird and mammal transects and at other times of the year from 1983 

through 1985. All wildlife observed were recorded on field forms and later 

entered into the WGF data storage and retrieval system. These sites have 

also been toured with other Game and Fish and U.S. Fish and Wildlife 

employees to evaluate potential impacts. 

Addi tiona 1 i nf ormat i on on the Sandstone site was obta i ned by i nter

viewing WGF biologists familiar with this site. In addition, current and 

past wildlife reports as well as wildlife data banks were reviewed to deter

mine the status of a variety of wildlife species utilizing this area. 
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Much of this report has been taken from the Little Snake River Water 

Management Proj ect Leve 1 3 Inter i m Wi 1 dl if e Impact Report as presented to 

the Wyoming Water Development Commission (WGF, 1984). 

AQUAT IC 

Eight study sites were established to evaluate the potential aquatic 

impact of the proposed Sandstone Reservoir (Figure 3). The habitat quality 

index (HQI) (Binns 1982) and electrofishing techniques were used to 

establish trout habitat units (HU) for the stream habitats (all study sites 

except E). The HU concept has been developed to address potential gains and 

losses in trout habitat (Binns 1976, 1979). A HU is defined as the amount 

of habitat quality required to perpetuate one pound of trout standing crop 

per surface acre. 

A hydraulic simulation model developed by the U.S. Fish and Wildlife 

Service (FWS) (Milhous 1978) was used to establish fisheries maintenance 

flow recommendations for Savery Creek below the proposed reservoir (Study 

Sites B, C, D and E). This model (IFG-1) was used to simulate average 

depth, velocity and wetted perimeter on riffle habitats in the existing 

channel. A fisheries maintenance instream flo~~ was chosen which provides 

adequate water depth for fi sh passage and suffi c i ent water ve 1 oc i ty and 

wetted perimeter to promote invertebrate production (Annear and Conder 

1983). A fishery maintenance instream flow was also calculated based on 

historic water yield (USGS gage station 09256000). 

Gains in reservoir habitat were determined using the reservoir quality 

index (RQI) (Whitworth et ale 1984). The RQI was also used in the minimum 

pool determination. 
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Figure 3. Study sites established to evaluate the potential aquatic impact 
of the proposed Sandstone Reservoir. 
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A hydraulic simulation model (IFG-4) developed by the FWS (Milhous 

et al. 1981) was used in addition to the HQI to address potential habitat 

gains in the Little Snake River (Study Site A). Use of the IFG-4 allowed 

for the evaluation of channel catfish habitat in addition to other game 

fish. 

WILDLIFE RESOURCES 

TERRESTRIAL 

The dam site for the Sandstone reservoir will be located just upstream 

of the Boyer Ranch. It will back water almost eight miles up Savery Creek, 

two miles up Big Sandstone Creek and two miles up Little Sandstone. It will 

inundate about 850 acres of wil-dlife habitat at the 6,930 foot elevation 

level. The vegetation types have been divided into seven wetland types and 

nine upland vegetation types (Figure 4). 

The wet 1 and types i ncl ude an est imated 134 acres of wet meadow, 158 

acres of cottonwoods, 32 acres of willows, 8.5 acres of sedge/rush meadows, 

33 acres of running water, and 16 acres of sandbars and willow oxbows for a 

total of 381 acres of wetland vegetation types. A complete breakdown of 

each type and the Cowardin classification for these wetland types are in 

Appendix A. 

The upland types include an estimated 264 acres of sagebrush grassland, 

76 acres of sprayed sagebrush grassland, 77 acres of aspen communities, 90 

acres of shrub communities and 4.5 acres of rock outcroppings for a total of 

512 acres all upland types. Appendix A also contains the Range Site 

descriptions that match these upland types and wetland types. These 

descri pt ions prov i de a verba 1 descri pt i on of each vegetat i on type and a 
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brief species list for common plant species observed and expected in these 

vegetation communities. 

Wildlife In The Project Area 

Elk 

The Sandstone reservoir site lies within the Baggs elk herd unit. This 

herd unit has a 1984 post-hunt population estimate of 3,000 elk while the 

objective for this herd is 4,200 elk. This reservoir site is located within 

some very important habitat for elk. The lower portion of the site contains 

winter/yearlong habitat for elk as does the east side of the reservoir. In 

addition, the east side is also a parturition area for elk in this herd 

unit (Figure 5). Most elk were observed during the winter months, but 

observations were also obtained during the period of parturition especially 

in years with a late spring such as 1984 when the higher country is still 

fairly inaccessible. Figure 6 shows the elk observed by Ward et ale 1985 in 

the vicinity of the Sandstone Reservoir. 

The reservoir is also located in a movement corridor for elk which move 

between summer and wi nter ranges. Many elk were observed to cross Savery 

Creek during the winter months and as many as 23 different radio-collared 

elk crossed Savery Creek in this general area. Since each radio-collar 

represents a group of elk, this high number of radioed elk is significant. 

Mule Deer 

The Sandstone Reservoir lies within the Baggs deer herd unit. This herd 

unit has an estimated 1984 post-season population of 9,750 mule deer, while 

the objective is 13,000. The entire site is classified as summer range for 
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mule deer and some winter/yearlong range is found on the lower portion of 

the proposed reservoir (Figure 7). Mule deer are common on this site. The 

reservoir site is also used as a migration corridor for mule deer as they 

cross between summer and winter ranges. The diverse mix of vegetation types 

on the reservoir site provides food, cover, and water for deer and hence, it 

is good range for deer. 

Antelope 

The Sandstone site is within the Baggs antelope herd unit. This herd 

unit has a post-season population of 4,340 antelope, while the objective for 

this herd is 7,200. The entire site is classified as summer range for ante

lope and there is a migration corridor that crosses this site (Figure 8). 

The actual use of antelope of this site is low. 

Small Game/Furbearers 

Small game species found on the Sandstone site include red squirrels, 

cottontail and snowshoe rabbits. Although no population estimates are 

available for these species, they appear to be found in low numbers on the 

reservoir site as based from field observations. The willow and timbered 

areas are ut i 1 i zed by snowshoes whi le cottontai 1 s woul d use shrubby areas 

including willows and sagebrush draws. Red squirrels would be expected in 

the timbered areas and especially in the conifer stands. 

The Sandstone site has a high value to furbearers and six species of 

furbearers have been observed on the proposed site including beaver, 

musk rat, long and short-ta i 1 ed wease 1 s, badger and bobcat. Mi nk are also 

found on the site although none have been observed to date. The value of 
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the reservoir site to furbearers after inundation will be reduced greatly. 

The diversity of furbearers that are found on this site is linked to the 

vegetative diversity found here and the riparian and wetland areas contri

bute greatly to this diversity. 

Game Birds 

Four species of game birds are found on the Sandstone reservoir site 

including sage grouse, Columbian sharp-tailed grouse, blue grouse, and 

mourning doves. Since the Columbian sharp-tailed grouse are considered rare 

in Wyoming, they will be discussed under the Endangered and Sensitive 

Species section of this report. Mourning doves are common in this area and 

utilize most of the vegetation types present for breeding or feeding. Sage 

grouse are associated with the sagebrush types more than any other, but may 

utilize the moist meadows for brood rearing and for access to water. No 

breeding leks have been found on or near the proposed site. The Sandstone 

site contains habitat for blue grouse which may utilize the willow bottoms, 

aspen, and conifer stands. 

Waterfowl 

Seventeen species of waterfowl have been observed in the Savery Creek 

area. Breeding waterfowl species include mallards, pintails, wigeon, cin

namon tea 1, canv asb ack s, and Canada geese. The Sandstone site conta ins 

river and st ream channe 1 s, sma 11 ponds and wet areas along t he meadows all 

of which are important to waterfowl for nesting, breeding and brood rearing. 

The Sandstone site also contains upland habitat for nesting and the wet 

meadows are also used for this purpose. 
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Downstream of the proposed site on the Little Snake River is an impor

tant waterfowl habitat complex. Along the flood plains in these areas are 

ponds, depress ions, oxbows) and wet meadows that cons i st of permanent and 

temporary wetlands. Many of the agricultural hay lands are also used by 

waterfowl for nesting and feeding. 

fowl throughout most of the year. 

These wetlands are important to water

These areas also support fairly high den-

sities of breeding ducks. Appendix B contains the waterfowl census data for 

the Sandstone and Little Snake River areas. 

Nongame 

The proposed Sandstone site supports a very diverse group of nongame 

birds and mammals. The vegetative types found here are diverse and there

fore provide a variety of conditions to support many nongame species. The 

riparian wetland areas that are found on the site contribute greatly to this 

vegetative diversity. This area could potentially support 224 species of 

nongame birds and 40 species of nongame mammals. To date, 110 species of 

nongame birds and 18 species of nongame mammals have been observed in this 

area (Appendix C). 

From trapping that we conducted in four vegetation types during 1983, 

eight species of nongame mammals were captured. These spec i es inc 1 uded 

masked shrews, least chipmunks, Richardson1s ground squirrels, deer mice, 

northern grasshopper mice, bushy-tailed woodrats, gapper1s red-backed voles, 

and long-tailed voles. Of these vegetation types sampled, three species and 

29 individuals were captured in the riparian cottonwood type, four species 

and 17 individuals in the willow riparian, five and 18 in the sagebrush

grassland, and five and 75 in the mountain shrub type (Appendix 2). In the 

South Central Study (Wyoming Game and Fish Department, 1980), 12 species 

were captured in 10 different types. 
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Thirty species of nongame birds were observed on breeding bird transects 

in four vegetation types during 1984 (Appendix 2). Eighteen species and an 

average of 42 individuals were observed on the cottonwood riparian transect. 

Sixteen species and an average of 19 individuals were observed on the moun

tain shrub transect. The willow riparian type had 19 species and 34 indivi

duals while the sagebrush grassland type had 11 species and 11 birds per 

transect. 

Great blue herons are common along Savery Creek and the Little Snake 

River. These birds nest in colonies in trees and there are two such colo

nies in this area. One is located on Savery Creek and one on the Little 

Snake River. Although these areas will not be inundated, they could be 

adversely affected by construction of a reservoir. If the riparian cotton

wood communities are lost or reduced because of reduced flows downstream of 

any reservoir, this could reduce nesting habitat for herons. 

The western smooth green snake (Opheodrys vernalis blanchardi) which is 

considered rare in Wyoming (Wyoming Game and Fish Department, 1977) is pre

sent in the area of proposed impact. The preferred habitat for this snake 

is forested areas at lower elevations in the montane and foothill zones. 

Federally Endangered And Sensitive Species 

Columbian Sharp-tailed Grouse 

Although Columbian sharp-tailed grouse are not federally classified as 

endangered or threatened, they are rare in Wyoming. The only known breeding 

population of these birds in Wyoming is in the Baggs/Savery area (Figure 9). 

Based on the knm'Jn breeding and wintering areas for these grouse, the 

Sandstone site appears to have some potential for impact to these species. 
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To date, fourteen different breeding grounds have been located and these are 

generally characterized by a mixed shrub community including big sagebrush, 

bitterbrush, serviceberry, and snowberry (Bredehoft, 1981, Oedekoven, 1985, 

Klott and Lindzey, 1985). During the winter months, sharp-tails are com

monly found along the riparian areas where cottonwoods, willows, and 

hawthorn provide roosting and feeding habitat (Oedekoven, 1985). 

Greater Sandhill Cranes 

Greater sandhill cranes are 1 isted by the state of Colorado as being 

endangered. Sandhills nest along Savery Creek and the Little Snake River 

and they also stage in these areas. Greater sandhi 11 cranes have been 

observed nesting downstream of the Sandstone site. The importance of this 

reservoir site to the greater sandhill cranes is not well known. 

Bal d Eagles 

The bald eagle is federally classified as endangered in Wyoming. It is 

a fall/winter resident in much of this part of the state and is often 

observed along the major stream courses. The BLM estimates that between 25 

to 30 eagles winter in this area. Bald eagles have been observed along 

Savery Creek near the Sandstone reservoir site (Figure 9). Wintering bald 

eagles will feed on fish and waterfowl and will scavenge on road-killed and 

winter killed animals. They use the riparian areas for feeding and roosting 

with cottonwood trees often being used as favorite roosting places. They 

also utilize the open habitats for feeding. Bald eagles have nested in this 

part of Wyoming in the past but no active nests are now known to exist. 
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Black-footed Ferrets 

Since prairie dog towns are the preferred habitat of the endangered 

black-footed ferret, the Sandstone site has been searched for prairie dogs. 

To date no known prairie dogs have been found on the proposed site and 

therefore, there would appear to be no potential conflict with this 

endangered species. 

Other 

Impacts to these and other endangered spec i es potent i all y us i ng th is 

area such as the peregrine falcon, will have to be evaluated by the lead 

Federal agency in consultation with the U.S. Fish and Wildlife Service. 

AQUATIC 

Man's influence and the flood of 1984 have resulted in severe degrada

tion of fish habitat in Savery Creek and Little Snake River. In addition to 

the loss of fishing opportunity, the disequilibrium condition (i.e., the 

channe 1 is not adj usted to the flow reg i me) resu 1 ts in annua 1 rna i ntenance 

for bridges, headgates and erosion control. This annual maintenance is not 

only ineffective, it is expensive, disrupts agricultural practices, 

distracts from the areas esthetic value and is devastating to fish habitat. 

While the area's fisheries have been reduced due to habitat degradation~ the 

fishery resources in the Savery and Baggs area still provide an important 

recreational opportunity for the area's residents. Hm'lever, these fishery 

resources are not readily accessible to the general public due to extensive 

private land ownership along the streams. 

Fish species knmJn to be present in the area of impact are listed in 

Table 1. A species of particular note is the bluehead sucker (Catostomus 
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discobolus). The bluehead sucker is considered rare in Wyoming (Wyoming 

Game and Fish Department 1977) and has been documented in both Savery Creek 

and the Little Snake River. This species is probably decreasing in abun-

dance as rivers are impounded and altered. 

Table 1. Species known to be present in the area of impact. 

Game Fish 

Rainbow Trout 
Cutthroat Trout 
Channel Catfish 
Mountain Whitefish 

S avery Creek 

Nongame Fish 

Bluehead Sucker 
Flannelmouth Sucker 
Roundta il 
Speckled Dace 
Mountain Sucker 
Creek Chub 
Carp 
Mottled Sculpin 
White Sucker 
Bonneville Redside Shiner 

Saver y Creek is a C 1 as s 3 st ream support i ng moderate popu 1 at ions of 

rainbow and cutthroat trout; mountain whitefish; flannelmouth, mountain, 

white and bluehead suckers; creek chubs; speckled dace; Bonneville redside 

shiner and mottled sculpin. Our electrofishing efforts (Table 2) in 1985 

failed to capture a bluehead sucker in Savery Creek, but they have been 

documented in Savery Creek from past WGF sampling efforts. Our failure to 

capture bluehead suckers this year would indicate that numbers are 

suppressed, possibly due to the degradation of Savery Creek habitat. A com

parison of trout standing crop estimates in 1985 (average 7.4 pounds 

trout/acre) with estimates as high as 92 pounds of trout per acre from past 

WGF sampling efforts also document the reduction in habitat quality. 

Channel changes (i.e., straightening) in Savery Creek have resulted in 

the loss of 1.48 stream miles from the proposed dam to the confluence. This 
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Tab 1 e 2. Results of electrofishing efforts on Savery Creek (September 1985) • 

Average Average 
Study Number Length Weight Pounds/ 
Site Captured (inches) (ounces) Acre 

B (T12N, R89W, S5SW) 
Ra i nbo\l/ Trout 1 11.9 11.3 1.1 
Cutthroat Trout 1 13.3 14.2 1.4 
Mountain Whitefish 14 7.1 2.1 3.1 
White Sucker 6 
Mountain Sucker 6 
Creek Chub Abundant 
Speckled Dace Abundant 
Mottled Sculpin Abundant 

C (T13N, R89W, S27NW) 
Ra i nbow Trout 5 11.9 12.1 5.5 
Mountain Whitefish 3 9.0 4.3 1.1 
White Sucker 16 
Flannelmouth Sucker 6 
Mounta in Suck er 1 
Mottled Sculpin Abundant 
Speckled Dace Abundant 
Creek Chub Abundant 

D (T13N, R89W, S14NW) 
Rainbow Trout 8 11.0 7.8 8.2 
Mountain Whitefish 7 6.9 2.1 
White Sucker 17 
Flannelmouth Sucker 1 
Mountain Sucker 4 
Creek Chub Abundant 
Speckled Dace Abundant 
Bonneville Redside Abundant 
Mottled Sculpin Abundant 

G (T13N, R89W, SlSW) 
Ra i nbow Trout 8 10.9 9.0 13.2 
Mountain Whitefish 10 10.2 6.1 15.3 
White Sucker 8 
Flannelmouth Sucker 2 
Mountain Sucker 6 
Creek Chub Abundant 
Mottled Sculpin Abundant 
Speckled Dace Abundant 
Bonneville Redside Abundant 
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figure was derived based on a comparison of aerial photographs taken in 1985 

with USGS 7.5 minute topographic maps updated in 1961. This loss in stream 

miles equates to a loss of 12.3% of pre 1961 habitat and a 14.1% increase in 

gradient. The increase in gradient would result in an increase of 6.8% in 

average water velocity. The disequilibrium condition is disruptive for all 

st ream uses. 

Little Sandstone 

Little Sandstone Creek is a Class 4 stream supporting low populations of 

rainbow and brook trout; mountain sucker; speckled dace; creek chub and 

mottled sculpin. Water is diverted high in the drainage impacting the 

aquatic habitat below the diversion. Creek chub, speckled dace and mottled 

sculpin were the only species collected with our sampling efforts in the 

area of proposed impact. 

Big Sandstone Creek 

Big Sandstone Creek is a Class 3 stream supporting populations of rain

bow~ brook and Colorado River cutthroat trout; mountain whitefish; mountain, 

white and bluehead suckers; speckled dace; creek chub and mottled sculpin. 

The rare Colorado River cutthroat is present upstream of the area of pro

posed impact and pt"esence of the b 1 uehead sucker is tenuous in the area 

based on our electrofishing effort (Table 3). 
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Table 3. Results of electrofishing efforts on Big Sandstone (September 10, 
1984, Study Site A). 

Average Average 
Number Length Weight Pounds/ 

Species Captured (inches) (ounces) Acre 

Rainbow Trout 11 7.9 2.7 27.4 

Mountain Sucker 3 5.3 

White Sucker 1 6.0 

Mottled Sculpin Abundant 

Speckled Dace Abundant 

Hell Canyon Creek 

He 11 Canyon Creek is i ntermi ttent in the area of proposed impact and 

does not support a fishery. The stream does support a popu 1 at i on of 

Colorado River cutthroat (27.0 pounds/acre) immediately upstream of the 

reservoir site. 

Little Snake River 

Little Snake River is a Class 3 stream supporting populations of rainbow 

trout; mountain whitefish; channel catfish; bluehead, flannelmouth, mountain 

and white sucker; roundtai1; creek chub; mottled sculpin; speckled dace; 

Bonneville redside shiner and carp. Dewatering of the river during the late 

summer~ channel changes and the 1984 flood impact suppresses the game fish 

standing crop (Table 4). 
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Table 4. Results of electrofishing efforts (September 17, 1985, Study 
Reach A). 

Average Average 
Number Length Weight Pounds/ 

Species Captured (inches) (ounces) Acre 

Rainbow Trout 2 15.7 2.3 2.8 

r~ounta in Whitefish 1 6.4 1.3 

Bluehead Sucker 5 13.0 11.4 

Flannelmouth 17 18.1 36.9 
Sucker 

white Sucker 57 

Speckled Dace Abundant 

Creek Chub Abundant 

Mottled Sculpin Abundant 

Bonneville Abundant 
Redside 

POTENTIAL IMPACTS 

TERRESTRIAL 

Elk 

The Sandstone Reservoir site contains some very important elk habitat. 

This proposed reservoir will remove 830 acres of summer range for elk and 

cou 1 d a 1 so block some important movement corri dors. In addition, some 

winter range would be inundated as would a portion of a parturition area. 

Currently, elk winter to the north and south of this site and winter ranges 

to the south are at about capacity. If the reservoir were to alter movement 

patterns and cause addit ional elk to go south, this woul d overcro,,~d wi nter 

ranges here. T his overcrowd i ng wou 1 d be det r i menta 1 to the elk and elk 
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range in this area. If winter ranges coul d not provide enough forage for 

these elk, there is the real possibility of increasing mortality to elk by 

starvation and/or increasing the crop damage by elk on surrounding ranches. 

In addition to the direct loss of habitat and possible influence on 

movement patterns, the reservoir would be a large source of disturbance to 

wi nter i ng elk. Winter is a critical time for all big game animals and 

increased stress through di sturbance wi 11 reduce the abi 1 ity of wi nteri ng 

elk to cope with winter conditions. This could cause elk to move to new 

areas to winter and quite possibly would increase mortality of elk. The 

period of parturition in late May through June is also a time of concern for 

disturbance to elk. 

The two main sources of disturbance to elk would be from construction 

activities and from recreationalists. The added disturbance in this area 

could cause additional stress to elk along Savery Creek. It may also 

di scour age elk from us i ng thi s area. Th i s \~Ou 1 d, in effect, expand the 

affected areas away from the area of inundation and could ultimately reduce 

the carrying capacity for elk in this area. 

Other potential impacts to elk include the loss of animals that might 

fall through the ice on the reservoir and drown and elk that might be killed 

by predators while on the ice. Both have been documented in other areas 

where reservoirs have been built on or adjacent to winter ranges. 

Mule Deer 

Building the Sandstone Reservoir will remove 830 acres of summer range 

for mule deer. It will also inundate some migration corridors for mule deer 

and remove some winter/yearlong range. The loss of summer range will cause 
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deer that nO~J use these sites to shift to other summer ranges. This wi 11 

increase the number that summer on adjacent areas and may cause deer to move 

to less than optimum summer range. Since this reservoir will inundate pro

ductive riparian areas, there is a strong possibility that the number of 

deer that summer here will be reduced. The disruption of migration corri

dors could be significant if animals change their winter distributions 

because of this reservoir. The loss of winter range on the Sandstone Site is 

undesirable because of the high densities of mule deer that winter in this 

area. In addition, the use of the reservoir by recreationalists will crease 

a source of disturbance as will construction activities. This added stress 

will not be beneficial to wintering deer and could reduce survival rates of 

deer in this area. 

Antelope 

The Sandstone reservoir will inundate some summer habitat for antelope. 

The most valuable areas are the sagebrush/grassland areas and the wet meadow 

sites. The Sandstone Reservoir has a fairly low value to antelope, but some 

antelope do migrate through this site and a reservoir could interfere with 

these migrations. 

Small Game/Furbearers 

The Sandstone site will remove some habitat for small game, but the 

reservoir does not have a high value for small game species. This site has 

a h i g h val u e for fur be are r s be c au s e 0 f the d i ve r sit y a f ve get at ion t yp e s 

that it supports, and this loss is significant. 

Most species of furbearers will be eliminated from the actual reservoir 

site including badgers, long and short-tailed weasels, and bobcats. Beaver 
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and mink will have less desirable habitat after inundation. Overall, the 

Sandstone site will reduce densities of furbearers. 

Game Birds 

The Sandstone site will remove quality habitat for mourning doves. In 

addition, it will remove some feeding and brood rearing habitat for sage 

grouse and some additional habitat for blue grouse. Although these impacts 

are not significant on a population \~ide basis, they will reduce habitat and 

affect individuals now utilizing the reservoir site and will reduce abun

dance locally. 

Waterfowl 

Inundation of the Sandstone site will remove breeding, feeding, nesting 

and hiding cover for waterfowl. The new reservoir will replace some water

fowl habitat. It would appear, however, from proposed operational plans of 

the reservoir and existing topographic features on the site that there will 

not be many stable shallow water areas and so, little wetland habitat will 

be replaced. There is also the potential for this reservoir to signifi

cantly reduce high flows downstream. If this is the case, wetland areas 

found downstream may be adversely affected or altered. Areas of most con

cern are the temporary wetland areas that are created and recharged through 

high flood flows. 
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Nongame 

The Sandstone site supports a very diverse group of plant communities, 

and as a result, there is a diverse group of nongame birds and ma~nals found 

here. Much of this diversity can be attributed to the riparian and wetland 

areas that are found along Savery Creek. Riparian habitats are the most 

product i ve types found in Wyomi ng and they support greater dens it i es and 

diversities of wildlife than any other (Olson and Gerhart, 1982). The 

approximate 160 acres of cottom'lOods are especially important to nongame 

species because they add a large amount of structural diversity which again 

increases the number of habitats to support these species. They are impor

tant for raptors that use them for nesting and roost sites while resting and 

hunting. All nongame mammals will be lost on the reservoir site and the 

communities of nongame birds will be greatly changed. 

In addition to the on-site loss of nongame species, if the new reservoir 

alters stream flows significantly downstream, other riparian plant com

munities could be lost of altered (Taylor, 1982). If this occurs~ addi

tional losses of nongame species will take place off-site of the reservoir 

increasing the impact to nongame even further. 

Endangered And Sensitive Species 

Columbian Sharp-tailed Grouse 

The Sandstone site has potential habitat to support sharp-tailed grouse. 

Although no sharp-tailed grouse have been observed on this site, they have 

been observed in areas near here. The loss of habitat for these birds is 

undesirable, especially since they are rare in Wyoming. 
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Sandhill Cranes 

Some habitat for sandhills will be lost on the reservoir site including 

feeding and potential nesting locations. The wet meadows with adjacent 

sagebrush areas provide good habitat for sandhills and these areas will be 

lost to inundation. Again, there could be off-site losses of sandhill habi

tat if altered flow regimes affect riparian and wetland areas downstream of 

the reservoir. 

Bald Eagles 

There has been no documented use of bald eagles on the proposed reser

voir site. Bald eagles do commonly winter in this area and have been 

observed downstream of the Sandstone site. Because the Sandstone site con

tains cottonwood trees and a well-developed riparian area, there is a high 

pro b a b i 1 i t Y t hat the y do get some use bye ag 1 e s • B u i 1 din gar e s e r v 0 i r i n 

this area would remove some habitat for these birds. Further consultation 

with the U.S. Fish and Wildlife Service will be necessary to assess any 

potential impacts to bald eagles. 

Black-footed Ferrets 

Since there are no prairie dogs on the reservoir site, the chance of 

conflict with this endangered species appears to be low. 

Other 

Impacts to these and other potential endangered species on this site 

will have to be evaluated by the lead Federal agency in consultation with 

the U.S. Fish and Wildlife Service. Another potentially affected species is 

the peregrine falcon. 
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AQUAT IC 

The most obvious negative impact to stream habitat is the flooding of 

11. 9 mil e s of s t ream wit h res e r v 0 i r con s t r u c t i on . The sell. 9 mile s of 

stream (Savery Creek 7.7 miles, Big Sandstone 1.9 miles and Little Sandstone 

2.3 miles) support 384 trout HU. While the presence of a viable population 

of the rare bluehead sucker is tenuous at the proposed reservoir site, it 

has been documented in Savery Creek and reservoir construction will reduce 

the historic habitat for the bluehead sucker. Construction of Sandstone 

Reservoir will also reduce the habitat of the uncommon flannelmouth sucker. 

He 11 Canyon Creek support s a popu 1 at i on of Co lorado River cutthroat 

trout immediately upstream of the Sandstone site. Populations of this rare 

cut throat are a 1 so located in the headwaters of Big Sandstone Creek and 

Savery Creek. The reservoir would be favorable habitat for large popula

tions of fish which could be expected to develop and spread from the reser

voir throughout the drainage. Due to the sensitive nature of the Colorado 

River cutthroat, any species other than Colorado River cutthroat would be a 

threat if introduced into the cutthroat's habitat. 

A biological assessment must be made prior to the final EIS to determine 

the effect of the proposed reservoir on endangered species. Federal agen

cies involved in the permitting, authorizing or funding of a proposed reser

voir in consultation \vith the U.S. Fish and Wildlife Service (FWS), must 

consider whether project actions proposed in the Upper Colorado River basin 

will affect the Colorado squawfish (Ptychocheilus lucius) or humpback chub 

(Gila cypha). Both the Colorado River squawfish and humpback chub evolved 

in a river system that was characterized by great seasonal and annual fluc

tuations in flow, turbidity and temperature. Construction projects, water 
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use and man1s other activities since the early 1900 l s have drastically 

altered flow patterns, water quality, fish passage and river channel charac

teristics, and eliminated many of the quiet backwater nursery areas to the 

point that these endangered fish species occupy less than 30% of the habitat 

once utilized. Both the Colorado squawfish and humpback chub are now 

currently in danger of extinction and are officially listed by FWS as 

endangered species. Depletion of any addit ional water from the Colorado 

River Basin may impact the continued survival of the Colorado squawfish and 

humpback chub. 

No federally determined proposed critical habitat for endangered species 

has been designated within the area of construction. Both species are 

currently considered extinct in Wyoming by the WGF, but consultation with 

the USFWS is required concerning potential downstream effects. 

A mitigation policy has been adopted by the Wyoming Game and Fish 

Commission. Four objectives of decreasing importance have been identified, 

with mitigation planning goals of decreasing stringency developed for these 

categories. The category of Moderate Value Habitat has been determined for 

the aquatic analysis of the Sandstone project. The objective of mitigation 

for mo d era t e val u e h a bit at is: no net los s 0 f h a bit a t val u e w h i 1 e min i -

mizing loss of in-kind value. 

If reservoir releases follow the preliminary release schedule (Table 5), 

the alteration in the existing flow regime will provide sufficient habitat 

improvement (increase of 512 HU without collector, 414 HU with collector) in 

Savery Creek and L itt le Snake River to mit igate the loss of stream HU 

assuming the post-project flows at the mouth of Savery Creek reaches Baggs. 

The release flow regime will also improve habitat conditions for bluehead 
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Tab 1 e 5. Preliminary release (average monthly cubic feet per second (cfs» schedule for Sandstone Reservoir 
(Victor Anderson August 12, 1985). Values listed are mean monthly flows (cfs). 

Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept 

Alternative A (without collector system) 

Below Dam pre 19.5 23.4 21.9 21.7 26.9 49.3 228.6 479.0 236.5 40.1 10.8 10.2 

Below Dam post 19.0 22.4 21.6 21.6 25.4 30.6 47.1 301.1 226.6 101.8 163.4 161.1 

Mouth pre 25.9 29.9 28.0 27.7 33.4 58.6 248.7 501.4 248.4 40.5 10.9 10.2 

I Mouth post w 25.5 28.9 27.7 27.7 31.8 39.8 67.2 329.5 238.6 84.9 136.7 134.9 
V1 
I 

Alternative B (with collector system) 

Below Dam pre 19.5 23.4 21.9 21.7 26.9 49.3 228.6 479.0 236.5 40.1 10.8 10.2 

Below Dam post 24.5 24.8 23.9 23.9 26.8 30.7 47.6 189.5 56.8 85.6 116.1 116.4 

Mouth pre 25.9 29.9 28.0 27.7 33.4 58.6 248.7 507.4 248.4 40.5 10.9 10.2 

Mouth post 31.0 31.3 30.0 29.9 32.5 40.0 67.7 218.4 73.0 68.8 89.5 90.1 



and flannelmouth suckers to offset the loss in habitat with reservoir 

construction. While the alteration of flow regime will provide sufficient 

habitat improvement to mitigate stream HU losses, Savery Creek would still 

support extremely limited numbers of game fish (approximately 12 pounds/acre 

versus the existing 7 pounds/acre). However, the game fish population in 

the Little Snake River would be improved by a better flow regime. 

Negative impacts could result from a rapid reduction in discharge 

released from the dam. Preliminary release schedules indicate a rapid 

reduct i on in di scharge between the months of September and October. Rap i d 

reduction in discharge can strand fish and contribute to mass wasting of 

banks. To avoid these negative impacts, flow reductions should not exceed 

20% of the discharge in 24 hours. 

Recent impacts to Savery Creek have resulted in a wide channel with 

shallow water depths. Based on the existing channel morphology, a main

tenance fishery instream flow of 110 cfs is warranted. This maintenance 

flow would provide adequate water depth for fish migration. We recognize 

that obtaining this maintenance flow is impossible. Based on our analysis 

of the preliminary release schedule (Table 5), a release of 24 cfs is recom

mended below the proposed dam to provide a fisheries maintenance instream 

flow. Recommendation of 24 cfs assumes a riparian rehabilitation program 

will be conducted to mit~gate riparian habitat losses. A release of 24 cfs 

from the dam and natura 1 accret i on wi 11 prov ide 30 cf s at the conf 1 uence 

with the Little Snake River, which is the recommended fisheries maintenance 

instream flow. This 30 cfs recommendation is based on 30% of the historic 

yield which is normally an adequate fisheries maintenance flow for a stream 

in equilibrium. A riparian rehabilitation program will assist in re-
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establishing Savery Creek to a state of equilibrium. As Savery Creek 

approaches equilibrium~ 30 cfs should provide an adequate maintenance flow, 

but it is impossible to estimate the time necessary for the stream to reach 

equilibrium naturally. 

An interdisciplinary approach to re-establish Savery Creek to a state of 

equilibrium, in conjunction with channel maintenance and fishery instream 

flows, offers great opportunity for fisheries as well as other publ ic and 

private benefits. In the current state of disequilibrium, the stream chan

nel will require annual maintenance for bridges, headgates and erosion 

control. 

Reduction in extreme peak flows would assist in the re-establishment of 

stream equilibrium. First, flood flows provide the energy to further aggra

vate the disequilibrium condition (e.g., erosion and pattern migration). 

Secondly, and perhaps more important, a reduction in the magnitude of 

extreme flood flow events and a riparian rehabilitation project would stop 

unsuccessful attempts at flood control through channel alterations. These 

channel alterations have served to aggravate the disequilibrium condition. 

If in addition to the riparian rehabilitation project, funds were made 

available for channel restoration, the establishment of stream equilibrium 

and resultant benefits could be realized. If a channel restoration program 

is not imp 1 emented) rea 1 i zat i on of resu 1 t ant benefi t s are dependent on 

natural processes to establish equilibrium with an undefined time frame. 

In addition to the enhancement for trout HU in the Little Snake River, 

developed water would also enhance habitat for all resident fish species 

including bluehead suckers and channel catfish. The magnitude of enhan

cement will be dependent on the amount of water and distance it remains in 
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the Little Snake River (Figure 10). Since the Little Snake River is 

periodically totally dewatered at Dixon, any increase in late summer flow 

would be an enhancement, but habitat gaines can not be classified as mitiga

tion without guaranteed flows. 

Significant fisheries benefits are possible with the proposed project. 

Establishing a fisheries and recreation pool at contour 6,850 (10,400 acre

feet) will assure the perpetuation of potential fishery benefits associated 

with the reservoir. Failure to maintain an adequate pool will reduce, if 

not eliminate the potential for the development of a sport fishery 

(Figure 11). By definition, a HU must perpetuate standing crop and since 

spawning habitat is not available to perpetuate a sport fisheries in streams 

above the reservoir the HU value is zero. The reservoir will provide 

growing conditions for stocked trout. Development of a sport fishery 

(estimated 13,850 pounds/trout) will be dependent on a fishery pool and the 

management by this Department. 

RECOMMENDATIONS 

Construction of the Sandstone Reservoir will remove some valuable habi

tat for wildlife. This loss represents a significant impact to wildlife in 

this area. Substantial mitigation will be necessary in order to minimize 

impacts when possible and to replace resources that will be lost. The 

following recommendations have been offered in this endeavor. These recom

mendations are somewhat general and are subject to revision when a detailed 

project plan is received. 
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General Recommendations 

1 • A b i 01 0 g i cal as s e s sme n t will be n e c e s s a r y p r i or to t he fin alE 1St 0 

determine the effect of the proposal on Federally listed endangered spe

cies. The lead federal agency must comply with the consultation 

requirement of section 7 of the Endangered Species Act. Section 7(a)(1) 

of the ESA states that Federal agencies shall utilize their authorities 

to carry out programs for the conservation of endangered species. 

Section 7(a)(1) states that Federal agencies shall insure that any 

programs authorized by such agencies are not 1 ikely to jeopardize the 

continued existence of any endangered species. 

2. An environmental assessment will be necessary to comply with the 

National Environmental Policy Act (NEPA) regarding salinity control in 

the Colorado River Basin. Water development activities could adversely 

effect the salinity control program for the Colorado River Basin by 

removing water from the system, thus increasing salinity. 

3. A fisheries and recreation pool at contour elevation 6,850 feet (10,400 

acre-feet) is recommended for the proposed Sandstone Reservoir. 

Securing storage for the recommended pool will assure the perpetuation 

of fishery benefits associated with the reservoir; however, failure to 

maintain an adequate pool will eliminate potential for sport fishery 

development. 

Mitigation Recommendations 

1. An interdisciplinary approach to re-establish Savery Creek to a state of 

equilibrium, in conjunction with channel maintenance and fishery 

instream flows, offers great opportunity for wildlife as well as other 
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public and private benefits. In the current state of disequilibrium, 

the stream channel will require annual maintenance for bridges, headga

tes and erosion control. This annual maintenance is not only ineffec

tive, it is expensive,disrupts agricultural practices, detracts from the 

area's esthetic value and is devastating to wildlife habitat. 

A riparian rehabilitation program is recommended to enhance riparian as 

well as fish habitat to mitigate riparian habitat losses. To facilitate 

the r i par i an rehab i 1 it at i on proj ect a conserv at i on easement, spec i f i

cally a Riparian Rehabilitation Easement should be acquired on Savery 

Creek from the dam site to the confluence with the Little Snake River. 

The Stream Rehabilitation Easement must: 

A. Develop riparian areas in concert with irrigation systems. 

B. Provide administrative access in perpetuity to perform and maintain 

those actions necessary to rehabilitate the riparian habitat. 

C. Enjoin activities of the landowners (e.g., channel straightening, 

clearing or over-grazing) holding a Riparian Rehabilitation 

Easement which are inconsistent with the riparian rehabilitation 

effort. 

A Riparian Rehabilitation Easement would be negotiated with each willing 

landowner to establish both financial consideration and specific rights 

surrendered by the landowner to the State of Wyoming under the easement. 

Funding for the riparian mitigation program is a project responsibility. 
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TERRESTRIAL 

A project of this nature and magnitude will result in a variety of 

potential and realized impacts. The reservoir impacts have been divided 

into categories based on the type of impact they will cause. Mitigation 

recommendations then follow each to address each area of impact. 

1. Impacts relative to construction and project planning: 

A. Construction activit ies needs to be coordinated with the WGf and 

fish and Wildlife Service (FWS). Recommendations might include 

seasonal activity restrictions or other items to minimize impacts to 

wildlife. 

B. Proposed recreat i ona 1 plans for the reservo i r need to be coor

dinated with the WGf to minimize disturbance to elk and deer in this 

area. 

c. Reservoir layout needs to be coordinated with the WGF including such 

items as road and borrow area locations. 

D. If powerlines are built in conjunction with the reservoir, they 

need to be bui lt in such a manner as to protect raptors and other 

birds from electrocution and from hitting lines in flight. These 

guidelines should be coordinated with the WGf and FWS. 

2. Impacts that currently cannot be evaluated or predicted. 

A. Elk and deer movements and habitat use patterns should be monitored 

in relation to construction activities and in relation to the reser

voir after construction to determine the impacts to elk and deer. 
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If significant impacts are documented, they should be mitigated at 

project expense. 

B. The potential loss of riparian/wetland areas downstream of the 

reservoir due to altered stream flows needs to be evaluated. If it 

is determined that losses will occur, these too need to be miti

gated. 

3. Impacts resulting in reduced wildlife values. 

A. BOt'row areas and other areas of di sturbance that wi 11 not be i nun

dated needs to be recontoured and revegetated with native vegetation 

as soon as poss i b 1 e after construct ion. Topsoi 1 needs to be saved 

and reused to revegetate the site. 

B. Wetland vegetation types need to be replaced on an in-kind basis so 

that no net loss of habitat values occurs. Evaluation of the feasi

b i 1 it y 0 f the Rip a ria n R e h a b i 1 ita t ion E as e me n t Pro gram ( Mit i gat ion 

Recommendation #1) will determine if any additional wetland mitiga

tion is necessary. If additional mitigation is necessary, this 

mitigation should take place within the Savery Drainage if possible. 

Areas obtained for mitigation should be fenced to the exclusion of 

1 i ve s t 0 c k to i mp r 0 vet he sea rea s for wi 1 d 1 i f e to he 1 p mit i gat e 

wildlife losses on the reservoir site. Operation and maintenance 

costs should be considered as a project expense. 

c. Winter range for elk and deer should be replaced to mitigate the 

losses resulting from inundation and from disturbance. These areas 

need to be acquired and improved prior to project construction ;n 

order to offset project caused losses if possible. This will ensure 
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that there will be no loss of wildlife values during the construc

tion process. 

D. The Sandstone Reservoir needs to be fenced to exclude livestock 

except at appropriate water gaps, in order to improve this area for 

wildlife. This too will help offset losses from the reservoir and 

will partially mitigate them. 

4. Other 

A. The WGF should have the right to manage lands around the reservoir 

and any acquired for mitigation in order to improve these areas for 

wildlife. 

B. Public access should be provided to the Sandstone Reservoir site and 

to any lands acquired for mitigation as determined by the WGF. 

5. Table 6 is provided to cross reference the previous recommendations to 

the species impacted. 
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TABLE 6. Terrestrial Mitigation Recommendation 

I-A 1-8 1-C 1-0 2-A 2-B 3-A 3-B 3-C 3-0 4-A 

Elk X X X X X 

Ivtul e Oeer X X X X X 

Antelope 

Small Gamel 
Furbearer X X X X 

Game Birds X X 

Waterfowl X X X X X X 

Nongame X X X X 

Sharp-tailed Grouse X X X 

Bal d Eagl es X X X X 

Greater Sandhill 
Cranes X X X X 

Wetland Areas X X X X 

General Wildlife X X X X X X X 

Other 

AQUATIC 

1. Based on analysis of the preliminary release schedule received from WOC 

(Victor Anderson August 12, 1985), a release of 24 cfs is required below 

the proposed dam to provide a fisheries maintenance instream flow. A 

release of 24 cfs from the dam and natural accretion will provide 30 cfs 

at the confluence with the Little Snake River, which is the recommended 

fisheries maintenance instream flow. 

This fisheries instream flow is based on the assumption that riparian 

reha bilitation will be conducted to aid in the re-establishment of 
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stream equilibrium and assist in improving fish habitat below the 

reservoir. 

2. A channel maintenance flow regime is recommended. Recommendation may be 

made regarding minor alteration of the preliminary release schedule to 

facilitate the riparian and channel rehabilitation. 

3. Dam penstocks should be designed to allow for the control of the water 

temperature of releases. Releases with a temperature of 55°-65° 

(Fahrenheit) during the summer period and a hypol imnion release of 39° 

(Fahrenheit) during the winter period is preferred. 

4. Man-made fish barriers on streams upstream from the proposed reservoir 

will be required to prevent upstream movement of fish species from the 

reservoir which could impact the Colorado River cutthroat in the 

drainage. Due to the sensitive nature of the Colorado River cutthroat, 

any species other than Colorado River cutthroat could be a threat if 

introduced into the cutthroat's habitat. The reservoir would be 

favorable habitat for large populations of fish which could be expected 

to develop and spread from the reservoir throughout the drainage, unless 

adequate fish barriers are installed. 

5. To avoid negative channel and fishery impacts resulting from rapid 

reduction in discharge, flow reductions in reservoir releases must not 

exceed 20% of the discharge in 24 hours. 

6. Adequate safeguards must be incorporated into design and construct ion 

plans to prevent the prob 1 ems and acc i dents wh i ch are a 11 too common 

wit h con s t r u c t ion ins t ream s . A de t ail e d e r 0 s ion con t r 01 p 1 ani s 

-47-



necessary prior to construction to be incorporated in the NEPA 

comp 1 i ance documents and as a cond it i on on any rights-of-way or ease

ments and any construction contracting specification. Water quality 

st andards estab 1 i shed by Wyomi ng Department of Envi ronmenta 1 Qua 1 ity 

must be ma i ntai ned. Adequate funds shou 1 d be made ava i 1 ab 1 e to imp 1 e

ment additional sediment control measures to correct unforeseen 

problems. 

7. Fisheries mitigation is a project responsibility to alleviate project 

impacts to a public resource. 

ENHANCEMENT OPPORTUNITIES 

1. Fisheries benefits are 

guaranteed public access 

AQUAT IC 

poss i b 1 e vlith the proposed project, but 

is extremely 1 imited. To real ize publ ic 

fisheries benefits associated with the project, public access would have 

to be secured for the reservoir. Public access to the reservoir should 

include: 1) a road suitable for two wheel drive vehicles, 2) parking 

lot, 3) walking access to the entire shoreline, 4) a permanent boat 

ramp. Public fisheries benefits could be optimized by incorporating 

fishing access into the Riparian Rehabilitation Easement wherever 

possible. 

We recommend that sanitary facilities be developed at the reservoir site 

as part of the overall reservoir management plan. Cost of development 

operation and maintenance should be borne by the project. 

2. Late summer flo\'J augmentation in the Little Snake River will enhance 

habitat for all fish species. 
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APPENDIX A 

VEGETATION DESCRIPTIONS FOR THE 
RESERVOIR SITE 



Introduction: 

The following information is provided to present a more detailed 

description of each of the vegetative types that will be inundated by the 

Sandstone Reservoir. The Cowardin classification system for wetlands 

(Cowardin et ale 1979) is presented for each wetland type (Table 1) and 

range site descriptions (BLM, 1985) are included for wetland and upland 

sites (Table 2). The range site descriptions are general and often encom

pass more than one of the vegetative types as presented in Figure 3 as found 

in the main text and as appear in Table 2. These range site descriptions 

provide a good verbal description of the vegetation which is found on this 

site and some of the most common species of plants present. 

Range Site Descriptions: 

The following Range Site Descriptions have been provided by the Bureau 

of Land Management's Divide Resource Area. They include both wetland and 

upland vegetation types. For each Range Site Description, we have listed 

the assoc i ated vegetat i on types that correspond from the reservoi r site. 

The Wetland Range Sites (as defined by the Cowardin Classification System) 

are presented first and the upland types follow. 
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Table 1. Cowardin Wetland Classification For Each Wetland Type Found On The 
Sandstone Reservoir Site. 

Vegetative Cowardin Classification 

Type System Subsystem Class Subclass 

1.Wet Meadow Palustrine Emergent Persistant 

2.Willow Palustrine Emergent Persistant 

3.Cottonwood Palustrine Emergent Persistant 

4.Sedge/Grass/ Palustrine Emergent Persistant 
Rush Meadow 

5.Sand Bar Riverine Upper Unconsolidated Cobble/ 
Perennial Shore Gravel 

6.Willow Oxbow Pulustrine Emergent Persistant 

7.Running Water Riverine Upper Unconsolidated Cobble/ 
Perennial Bottom Gravel 

Modifiers 

Seasonl/Saturated 

Seasonal/Saturated 

Seasonal/Well Drained 

Semi-permanant 

Seasonal 

Seasonal 

Permanant 



Table 2. Wetland And Upland Vegetation Types Present On The Sandstone 
Reservoir Site and their associated range sites. 

WETLAND TYPES 

1. Wet Meadow 

2.Willow 

3.Cottonwood 

4. Sedge/Grass/Rush 
Meadow 

5.Sand Bar 

6.Willow Oxbow 

7.Running Water 

Total 

UPLAND TYPES 

I.Sagebrush/Grassland 

2. Sagebrush/Grassland 
(Sprayed) 

3. Sagebrush/Grassland 
Mixed Shrubs 

Subtotal 

4.Aspen/Spruce 

5.Aspen-Mixed Shrubs 

6.Aspen 

Subtotal 

7. Serviceberry 

8.Mixed Shrub 

9.Rock Outcrop 

Subtotal 

Grand Total 

Acres 

134 

32 

158 

8.5 

10 

6 

33 

381.5 

Acres 

264 

76 

66 

406 

52 

18 

7.5 

77.5 

6 

18 

4.5 

28.5 

512 
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Range Site 

Subirrigated 

Subirrigated 

Lowland 

Wetland 

NA 

Wetland 

Wetland 

Range Site 

Loamy 

Loamy 

Loamy / Mountain Shrubland 

Aspen 

Aspen 

Aspen 

Mountain Shrubland 

Mountain Shrubland 

NA 



1. Lowland: (Riparian Cottonwood) 

Lowland range sites are found on flats or gentle slopes along perennial 

or intermittent streams. This site is characterized by the presence of 

cottonwood (Populus angustifolia, ~ balsamifera, and ~ deltoides), 

with other species including basin wildrye, wheatgrasses, bluegrasses, 

needlegrasses (Stipa spp.), bromegrasses, alkali sacaton, big sagebrush, 

silver sagebrush, rabbitbrushes, wood rose (Rosa woodsii), currant, 

virginbower (Clematis sPP.), and willow. At higher elevations there 

wi 11 be chokecherry, snowberry, red os ier, boxe 1 der (Acer negundo), 

silverberry, hawthorn, and Rocky Mountain maple (Ace!:. glabrum). Soils 

are deep and better drained than sub-irrigated range sites, with 

mottling and a water table occurring below 3 feet. This enhances growth 

of woody plant s over that of gr as ses and forb s on the site. I n many 

areas, these are the sites in the worst condition, most of it due to the 

effects of cattle grazing. Cattle often "camp" in these areas since 

they have food, water, shade to rest in, and shrubs and trees to rub 

against. As a result of this, reproduction of cottonwoods and willows 

is often non-existent, big sagebrush may comprise up to 90 percent of 

the total annual biomass, and understory composition may be reduced to a 

few "coarser" grasses, (i.e. alkali sacaton, inland saltgrass), 

cheatgrass, and annual forbs. The best examples of this site occur 

along the North Platte and Little Snake Rivers, Savery Creek, Cottonwood 

Creek, and Cherry Creek. 
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2. Sub-irrigated: (Wet Meadow, Willow) 

Sub-irrigated range sites are found in the same types of areas as 

wetland range sites and are often in conjunction with them. These sites 

contain more species diversity than any other range site, with vegeta

tive composition depending largely on the amount and timing of available 

moisture. Wet site plants usually consist of Nebraska sedge, beaked 

sedge (Care~ rostrata), tufted hairgrass, reedgrasses, bulrush, man

nagrasses (Glycerria spp.), bluegrasses, bentgrasses (Agrostis spp.), 

basin wildrye, Canada wildrye (Elymus canadensis), and shrubby 

cinquefoil (Potentilla fruticosa). Common forbs include horsetail 

(Equisetum spp.)~ buttercups (Ranunculus cymbalaria and R. macounii), 

iris (Iris missouriensis), goldenrod (Solid~ canadensis), sunflowers 

(Helanthus annus and.!!:.. nuttallii), arro\IJgrass (Triglochin maritimum), 

cinquefoil (Potentilla anserin~ and ~ gracilis), and mints (Mentha 

arvensis, Lycopus aspe~, and Scutellaria galericulata). At higher ele

vations, chokecherry (Prunus virginiana), red osier (Cornus 

stolonifera), currant, rose~ subalpine fir, limber pine, blue spruce, 

and aspen. Mountain silver sagebrush (Artemisia cana var. viscidula) 

may also be found. Along the drainages north of the Ferris Mountains, 

hawthorn (Crataegus douglasii) is also found. Soils are deep, mottled, 

high in organic matter, and have a water table that fluctuates between 

the surface and 36 inches down for part of the growing season, but may 

dip below that level later in the year. These sites are usually heavily 

grazed each year, and despite this, seem to be very resilient. The per

cent composition of native perennial species in these communities is 

quite high, with the major signs of degradation being reduced annual 

forage production, little to no reproduction of woody species - primarily 
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willo\vs, and increasing amounts of thistles (Cirsium spp.), dandelion 

(Taraxacum officinale), and yarrow. 

3. Wetland (Sedge/Grass/Rush Meadow, Willow Oxbow) 

Wetland range sites occupy level or gently sloping land near or at 

springs, seeps, streams, lakes, and reservoirs. Vegetation is variable, 

and may include Nebraska sedge, baltic rush (Juncus balticus), cattails 

(Typha spp.), bulrush (Scirpus spp.), spike-sedge (Eleocharis spp.), 

brookgrass (Catabrosa aquatica), and willows (Salix spp.). Common 

aquatic forbs include water milfoil (Myriophyllum spicatum), buttercup 

(R anu ncu 1 us c i rc i natus ) , pondvJeed (Pot amogeton spp.), horned pondweed 

(Zannichellia palustris), and chara (Chara spp.). Soils are high in 

organic matter and poorly drained, with the water table above the sur

face for part of the growing season. 

4. Other (Running Water, Shoreline) 

The above Range Site Descriptions cover the wetland types fairly well, 

but the funning water and shoreline/sand bar types are not covered. 

Sand bars and shoreline are similar with large amounts of coble adjacent 

to water wi th 1 itt 1 e veget at ion gro\'Ji ng other than scattered forbs, 

grasses and occasional willows and cottonwoods. The running water type 

is found in the river channel and in some oxbows found on the site. 

Up 1 and T yp e s : 

1. Loamy Range Sites (Sagebrush/Grassland, Sprayed Sagebrush Grassland) 

Loamy range sites occur in valley bottoms and on gentle to moderate slo

pes in upland positions. Vegetation is characterized by thickspike 
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wheatgrass, bottlebrush squirreltail, Sandberg's bluegrass, and big 

sag e b r u s h • S p e c i e s f ou n din 1 e sse ramo un t sin c 1 u de p r air i e June g r ass, 

Indian ricegrass, mutton bluegrass, needleandthread, and rabbitbrushes. 

At higher elevations the characteristic vegetation is Idaho fescue, 

Columbia needlegrass, king-spike fescue, big bluegrass, big sagebrush, 

serviceberry, snowberry, and limber pine (only present on some sites). 

Forbs found here are similar to those listed for shallow loamy range 

sites, but won't comprise as much of the total biomass. The sagebrush 

on these sites is usually more dense and taller (14 to 30 inches at low 

elevations and often over 3 feet at higher elevations) than sagebrush on 

shallow loamy range sites. Around Wamsutter these sites occur as 

distinct patches in association with saline upland range sites. The big 

sagebrush will often reach 4 to 6 feet tall and comprise up to 75 per

cent of the total biomass, probably due to the large amount of snow that 

they trap. Bottlebrush squirreltail is often the major understory spe

cie found on these sites, along with some thickspike wheatgrass, 

Sandberg's bluegrass, and Douglas rabbitbrush. Soils are deep to 

moderately deep, well-drained, very fine sandy loam to clay loam in tex

ture, and have a high water holding capacity. These sites are found 

throughout the resource area, with product ion rangi ng from 500 pounds 

per acre at lower elevations to over 1,500 pounds per acre at higher 

elevations. 

2. Aspen Range Site: (Aspen/Spruce, Aspen/Mixed Shrubs, Aspen) 

Aspen plant communities are found in valley bottoms, hillsides, and 

hillside stream drainages, on gentle to steep slopes. These sites are 

located where snow accumulation is high or close to a permanent water 
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source. Effective precipitation or available moisture for these sites 

is 1 ike 1 y between 20 and 40 inches annua lly. Much of the aspen in 

va 11 ey bottoms has been removed by beaver, caus i ng th iss i te to be 

replaced with wetland and sub-irrigated range sites. Forage production 

is variable, ranging from 1,000 to 2,500 pounds per acre, and vegetative 

composition is also quite diverse. Aspen (Populus tremuloides) is the 

most visible specie, but other commonly occurring plants include elk 

sedge (Carex geyeri), Columbia needlegrass (Stipa columbiana), Idaho 

fescue (Festuca idahoensis), bluegrasses (Poa spp.), bromegrasses 

(Bromus spp.), Oregon grape (Berberis repens), snowberry, creeping 

juniper (Juniperus communis), rose (Rosa spp.), and buffaloberry 

(Shepherdia canadensis). Forbs are numerous, with more frequently seen 

species including lupine (Lupinus argenteus), heartleaf arnica (Arnica 

cordifolia), cinquefoil (Potentilla gracilis), stra\'Iberry (Fragaria 

virginiana), pussy toes (Antennaria rosea)~ waterleaf (I"fydrophyllum 

capitatum), and yarrow (Achillea millefolium). On wetter sites, tufted 

hairgrass (Deschampsia cespitosa), Nebraska sedge (Carex nebraskensis), 

reedgrasses (Calamagrostis spp.), and other sedges (Carex spp.) and 

rushes (Juncus spp.) also will be found. Aspen range sites may also 

have varying amounts of conifers occurring in them. Those which have a 

high composition of conifers may develop into pure woodland plant com

munities in future years. Soils are generally deep, well-drained, loamy 

textured, and high in organic matter. These sites are found primarily 

on Green, Crooks, and Ferris Mountains, Bradley Peak area, and the 

footslopes of the Sierra Madre Mountains, with isolated pockets on 

Atlantic Rim, Rawlins uplift, Lost Soldier Divide, and Flat Top 

Mountain. 
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3. Mountain Shrubland: (Serviceberry, Mixed Shrub) 

Mountain shrubland plant communities are found on gentle to steep slopes 

in upland positions, primarily occurring in the Sierra Madre foothills 

and closely associated with woodland and aspen community types. These 

are basically shrub dominated communities, with a high amount of ser

viceberry, and lesser amounts or a mix of big sagebrush, bitterbrush, 

snowberry, skunkbush sumac (R hus tri 1 obata), mounta in mahogany, cho-

kecherry, creeping juniper, and evergreen ceanothus (Ceanothus 

velutinus). Commonly found grasses include Idaho fescue, bluebunch 

wheatgrass, king-spike fescue, mutton bluegrass, Columbia needlegrass, 

Ross' sedge, and elk sedge. Sulphur buckwheat is a major forb specie, 

a 1 tho ugh forb s are not a bu n d a nt 0 n t he s e sit e s . So i 1 s are t yp i c a 11 y 

fine loamy textured, moderately deep to deep with associated rock 

outcrop and may contain high percentages of rock fragments. 

4. Other: (Rock Outcrops) 

There is no distinct range site description for this site. It is a 

harsh site with little soil development and few plants supported. Some 

sparse grasses and shrubs do grow, but most of the site is bare rock. 

They are outcrops found up off the valley bottoms where soils have 

eroded away to expose cliffs. 
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APPENDIX B 

WATERFOWL CENSUS DATA FOR THE SANDSTONE RESERVOIR 
AND LITTLE SNAKE RIVER AREA 



DUCK BREEDING HABITAT SURVEY 
May 23, 1985 

Habitat No. No. Single No. Single Group Total Vis. Expanded 
Species Class. Pairs Males Females Males Pairs: Rate = Pairs 
--------------------------------~~-------~~~----~~~--

SANDSTONE-SAVORY SAMPLE BLOCK 

River 

Mallard 1 1 
Pint ail 
Wigeon 1 
Cinn. Teal 1 

Beaver Ponds 

Mallard 1 
Wigeon 1 

Permanent Marsh (shallow ponds) 

Mallard 1 2 
Pinta i 1 1 
Wigeon 1 
Cinn. Teal 2 
Canvasback 1 

EQhemeral Pothole (stockpond) 

Mallard 3 1 

Sample Block = about 28.5 sq. mi. 
Riverine = 9.21 total br. pro 
Beaver Ponds = 4.37 total br. pro 
Perm. Marsh = 18.91 total br. pro 
Potholes (ephemeral) = 4.91 total br. pro 

Overall = 37.40 br. pro = 1.31 br. pr./sq. mi. 

Other Waterfowl Observed 

Canada goose - 1 pro with brood 

Potholes (stockponds) with no br. pro occupancy = 8 
Beaver ponds with no br. pro occupancy = 2 
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3 2 ~ .815 = 2.45 
3 0 = 0 

1 + .318 = 3.14 
1 -:- .276 = 3.62 

9.21 

1 ..815 = 1.23 
1 ~ .318 = 3.14 

4.37 

3 .815 = 3.68 
1 + .364 = 2.75 
1 + .318 = 3.14 
2 + .276 = 7.25 
1 -;"' .479 = 2.09 

18.91 

4 T .815 = 4.91 
4.91 

SQecies Density (Br. Pr. ) 

Mallard = 12.27 
Pint ail = 2.75 
Wigeon = 9.42 
Cinn. Teal = 10.87 
Canvasback = 2.09 
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DUCK BREEDING HABITAT SURVEY 
May 23, 1985 

Habitat No. No. Single 
S(2ecies Class. Pairs Males 

DIXON-BAGGS SAMPLE 

River 

Mallard 1 
C. Merganser 1 

Permanent Marsh (shallow ponds) 

Mallard 5 1 
Gr. Wing Teal 2 
Cinn. Teal 6 5 
Gadwa 11 3 
Pinta i 1 3 
Wigeon 
Redhead 1 
Unidentified 5 1 

Flooded Meadows 

Mallard 2 
Pintail 1 
Wigeon 2 

Ephemeral Pothole 

Gr. Wing Teal 1 

Sample Block = about 8 sq. mi. 
Riverine = 2.23 total br. pro 
Perm. Marsh = 74.22 total br. pro 
Flood Mdws. = 11.49 total br. pro 
Ephemeral Potholes = 3.69 total br. pro 

Overall = 91.63 bra pro 
= 11.45 bra pr./sq. mi. 

Other Waterfowl Observed 

Canada goose - 6 pair 
4 pair with broods 

Coot 50-75 

Unidentified Ducks 5 pair and 1 single 
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No. Single 
Females 

BLOCK (Dave 

don't 

Group Total Vis. 
Males Pairs Rate = 

Lockman) 

1 ~ .815 = 
1 .;. 1.00 = 

4 6 .;- .815 = 
2 ~ .276 = 

11 . .276 + 
3 ... .318 = 
3 + .364 = 

2 
1 .;. .479 = 

count 

2 . .815 = 
1 .;. .364 = 
2 ... .318 = 

1 + .276 = 

Species Density (Br. 

Mallard = 11.04 
Gr. Wing Teal = 10.87 
Cinn. Teal = 39.85 
Gadwa 11 = 9.43 
Pintail = 10.99 
Wigeon = 6.29 
Redhead = 2.09 
C. Merganser = 1.00 

Expanded 
Pairs 

1.23 
1.00 
2.23 

7.36 
7.25 

39.85 
9.43 
8.24 

2.09 

74.22 

2.45 
2.75 
6.29 

11.49 

3.62 
3.62 

Pr. ) 



APPENDIX C 

BIRDS AND MAMMALS OBSERVED AND EXPECTED IN THE 
LITTLE SNAKE RIVER AREA 

Asterisked species are those that have actually been observed and/or cap
tured in this area. 



NON-GAME 

COIllIII()('l 1.001\ 

Horned Gr~be 

Eared Grebe 
Western Grebe 
Pied-billed Grebe 
Whi.te Pelican 
Double-crested Cormorant 
Great Blue Heron* 
Snow Egret 
Blnck-crowned Night Heron 
American Bittern 
\.J hit e - [ ace d I b i s 
W his t lin g S \01 a n 
Turkey Vul ture":: 
Gosha\.]k* 
Sharp-shinned Hawk* 
Cooper's Hnwk~': 

Red-tailed Hawk* 
Broad-winged Hawk 
Swa inson' s Hawk~': 

ROllgh-icggeJ Hawk-i: 
Ferruginous Hawk~'; 

Golden Eagle-:: 
Bald Eagle-:' 
Marsh Hawk~'; 

Gryfalcon 
P r air i e F a I con ~', 
Peregrine Falcon 
Merlin~" 

American Kestrel* 
Black-necked Stilt 
American Avocet 
Semipalmated Plover 
K ilL deer"'( 
Snowy Plover 
Mountain Plover* 
Black-bellied Plover 
lvi arb 1 (~ d (; 0 d \.J i t 
Long-billed Curlew 
Upland Sandpiper 
G r e :1 t (~r Y ell 0 .. 11 L e ~ s 
Lesser Yellowlegs* 

Ruddy Turnstone 
Wi 1 son's Ph a 1 a r 0 p e"/' 
Northern Phalarope 
Long-billed Dowitch~r* 
San de r lin go;: 
Semipal~ated Sandpiper 
Western Sandpiper 
Least Sandpiper* 
Baird's Sandpiper* 
Pectoral Sandpiper 
Stilt Sandpiper 
Herring Gull 
California Gull 
Ring-billed Gull 
Franklin's Gull 
Bonaparte's Gull 
Forester's Tern 
Caspian Tern 
Black Tern 
Rock Dove 
Yellow-billed Cuckoo 
Solitary Sandpiper 
\.J ill e t 
Srotted Sandpiper 
Black-billed Cuckoo 
Screech Owl;': 
Great Horned Owl* 
Burrowing Owl 
Long-eared Owl"'( 
Short-eared Owl 
Saw-whet Owl 
Poor-\v i 11 * 
Common Nighthawk* 
Chimney Swift 
White-throated Swift* 
Broad-tailed Hummingbird"\' 
Rufous Hummingbird 
Calliope Hummingbird 
Belted Kingfisher* 
Common Flicker~\' 

Red-headed Woodpeck~r* 
Lew is' ~.J 0 0 d p e c k e r -,': 

.,\~ l{ e I) r c ~; l~ 11 l~; L 11 0 ~j e s pee i. e s () b s e r v e don the pro j e eta r e ~l • 
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N (l N - C " ~11'; C u n tin 1I L' d _._- .. _----------------

y (l 1 1 u w - h rca ~ leu C II ~l t -:. 

\01 i 1 son's \.J ;\ r b 1 £.> r -:( 
i\ III C ric ;1 II I{ e d !; t ;) 1- l -.'. 

1I()11~;e Sparrow 
Bubulink 
Western Meadowlark* 
Yellow-headed Blackbird 
Red-winged Blackbird,'. 
Northern Oriole'" 
Brewer' s Blackbird-.\-
C 0 III m 0 n G r .:l c It 1 e .. ', 

n row 11- 11 c a cJ e cJ Cow b i. r d ,', 
Western Tanager* 
Rose-breasted Grosbeak 
Black-headed Grosbeak* 
Indigo Bunting 
Lazuli Bunting* 
Dickcissel 
Evening Grosbeak 
Cassin's Fi.nch~': 

House Finch 
Pine Grosbenk-", 
G r :1 y - c row ned [{ 0 S Y fin c h 
ill a c k l{o s Y Fin cit 

Brown-capped Rosy Finch 
Common R~dpoll 

Pi.IlI~ Siskin':' 
A III e r i. can G old fin c h ,'( 
Lesser Goldfinch 
l{ e d C r 0 S s b ill," 
White-winged Crossbill 
Green-tailed Towhee* 
Rufous-sided Towhee 
Lark Bunting 
Savannah Sparrow 
Gras~hoppcr Sparrot"J 
Baird's Sparrow 
Vesper Sparrow 
Lark Sparrow 
Ulack-throatecJ Spnrr0w 
Sage SpClrrow-", 
DClrk-eyed .Junco 

G ray - h e a d e d J u nco ','c 

T r e e Spa r row"": 
Chipping Sparrow* 
Clay-colored Sparruw 
Brewer's Sparrow* 
Harris' Sparrow 
White-crowned Sparr.l\oJ1: 
White-throated Sparruw 
Fox Sparrow* 
Lincoln's Sparrow* 
Song Sparrow~" 

McCown's Longspur 
Chestnut-collared Longspur 
Snow Bunting 

WATERFOWL 

Canada Goose~'c 

S now Goo s e ,': 
Mallard* 
Gad tv all .,', 
Pintail,': 
Gre~n-winged Teal* 
Blue-winged Teal* 
Cinnamon Teal* 
Arne ric a n Wig eon ~': 
Northern Shoveler 
Re d h e ad,': 
Ring-necked Duck 
Can vas b a c k ,': 
Lesser Scaup-:' 
Common Goldeneye 
Barrow's Goldeneye 
Bufflehead 
Ruddy Duck 
Common Merganser* 
Red-breasted Merganser 
Sandhill Crane* 
Virginia Rail 
So r 3 .,', 

American Coot* 
Common Snipe,'c 

;': I~ err I,' S P n I slit n <.; e "p e c i e soh s e r v e don t h 0 pro j e eta r p ; 1 • 
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N (I tJ - c: 1\ ~t I'; con tin 1I e d 

Ye 1 low - I) eLL i e d S iJ P sue It e r * 
Williamson's Sapsucker 
II ~ i r y \,; 0 () d p L' eke r .... 
l) 0 "'I n y \.J u () <.1 pee k e r ,'r 

Northern Three-toed Woodpecker 
Eastern Kingbird 
Western Kingbird 
Cassin's Kingbird 
Ash-throated Flycatcher 
Say's Phoebe* 
Willow Flycatcher* 
Least Flycatcher 
Hammonds Flycatcher 
Gray Flycatcher 
Western Flycatcher* 
Western Wood Pewee* 
Olive-sided Flycatcher* 
H 0 r ned L ark ,'; 
Violel-grl!1:!1l 5wa110w* 
T r e e S w allow,': 
Bank Swallow-"; 
R 0 ugh - win g e d S \v allow,'; 
\)ilrll S\oJilllow·," 
eli. r r s \oJ ilL low:: 

Purple Martin 
G ray .J ~l Y ,'; 
B 1 1I (! .J \.I Y 
SL(~LL(;!r's .J':JY·:: 

Scrub J.:.ly 

Black-billed Magpie* 
COin m 0 n R a v en"; 
Common Crow,'; 
Pinon Jay 
Clark's Nutcracker* 
Black-capped Chickadee* 
Mountain Chickadee* 
Plain Titmouse 
Common Bushtit 
White-breClsted Nuthatch 
Heel-breasted Nuthatch." 
Pygmy Nuthatch 
Brown Creeper 

Dipper": 
House Wren* 
Bewick's Wren 
Lon g - b ill e d Mar s h t·; r e n 
Canon Wren 
Rock Wren* 
Gray Catbird* 
Brown Thrasher)': 
Sage Thrasher* 
American Robin* 
Her mit T h r u s h .'r 
Swainson's Thrush* 
Gray-cheeked Thrush 
Veery .. 'r 
Western Bluebird 
Mountain Bluebir<.1* 
Townsend's Solitaire* 
Blue-gray Gnatcatciler·': 
Gold e n - c row ned Kin,~ 1 e t 
Ruby-crowned KinglcL* 
\.J ate r Pip i t 

B 0 hem ian ~.; a x win g 
Cecr<Jr Waxwing": 
i~ 0 r the L 11 S h r i. k e 
Loggerhead Shrike 
S! a r 1 in g* 
Sol it.:.lry V i.reo 
R~d-eye<.1 Vireo 
War b 1 i n g Vir e 0 -:. 

Black and white Warbler 
Tennessee Warbler* 
Orange-crowned Warbler* 
Virginia's Warbler 
Northern Parula 
Yellow Warbler~\" 

Yellow-rumped Warbler* 
Townsend's Warbler 
Blackpoll Warbler 
Ovenbird 
Northern Haterthrush 
MacGillivray's Warbl~r* 
Common Yellowthroat* 

·:c I{ cpr e sell I: s tho S C s p e c i e sob s e r v e don the pro j e c t .1 r l~ II • 
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N (l N - (; 1\ r-I ,.: Con I ill" t' d ------------------
lJ P I. 1\ N D GAM I': 1\ T I{ n S -----------._-----

n 1 1I e G rOil s <.~ ~'r 

S h ;1 r p - I .1 i led G r 0 IJ S e .'( 
~ age <.; rOll s e ~', 

Hourning Dove-k 

MAt·1MAL S 

Masked Shrew* 
Dusky Shrew.'r 
Dwarf Shrew* 
Water Shrew 
Pygmy Shrew 
Long-legged Myotis 
Long-eared Myotis 
Silver-haired Bat 
Big Brown Bat 
Pika 
White-tailed Jackrabbit* 
Least Chipmunk* 
Uinta Chipmunk 
Y~llow-bellied MarmuL* 
Richard~on Ground Squirrel* 
Thirteen-lined Ground Squirrel 
Golden-mantled Ground Squirrel* 
\.J II i. t e - l a i it.:! d P r u i r i e I.) 0 g:( 
Nor the r n P 0 c k e t Gop her ~':; 
Olive-backed Pocket Mouse 
o r d's K a n ~ tJ roo I{ il t 
Western Harvest Mouse 
Deer Mouse~: 

White-footed Mouse 
Northern Grass!lopper House 
Bushy-tailed Wood Rat.': 
Gapper's Red-backed Vole 
He.:1ther Vole 
Montane Vole", 
LOllg-taiL~d Vole 
Prairie Vole 

Sagebrush Vole 
Western Jumping MOIl~;I-.!''r 

Porcupine"~ 

Coyote* 
Red Fox"'r 
Swift Fox 
Raccoon-k 

Spotted Skunk 
Striped Skunk 

·.'c Represellts Lhose l'jpecies observt!d on the project are;l. 
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F II 1\ I; !-: f\ I~ I': I{ S 

Ut!L!Vl!r-:" 

;-1 u s k r a l. .:: 

Pine NilrLi.ll~'· 

I~ r III jill! :. 

Long-tai.L~J W~asel* 

L ~ ~ ~ t W e :1 ~ ~ 1 
tot ink 
Badger''( 
Bobcat'" 

S H i\ L L G A i·j E 

Mountain Cottontail* 
Desert Cottontail 
Snowsho~ Hare* 
Red Squirrel-:· 

T R 0 PitY G A i-I E 

lli.:.lci<.. Bl!ar": 
H 0 u n t .:.l i n L ion . .'. 

fi leG A i·1 E 

Elk,': 
l"t u 1 e 0 e ~ r ~': 

P r u 11 g 11 U r 11 ,'; 

-:, Repre~enLs those species ubserved on the proje~t area. 
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SMALL MAMMAL SUMMARY FO~ THE LITTLE SNAKE RIVER P~UJECT 

Locations: 1. NEi,SEi, Sec. 2, T 131~, R89w 
2. SEi,SEi, Sec. 18, T16N, R87W 
3. SWi,SWi, Sec. 25, T15N, R89W 
4. SE1,SE1, Sec. 2, TI3N, R89W 

Vegetat ion Type: 1. Cottonwood riparian 
2. Sagebrush grassland 
3. Willow riparian 
4. Mountain shrub 

Dates of Trapping: 1. September 26-28 
2 September 12-17 
3. September 17-21 
4. September 7 12 

Trapping Pressure: 25 Sherman Live Traps 
50 Museum Special Snap Traps 
(One live trap and two snap traps) per station 

Location 4 Location 2 Locat ion 3 Location 1 
Date C cptured: 

Septerber 7 8 9 10 11 12 l3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Species Captured: 

Masked Shrew 1 1 3 2 1 

Least Chiprrurk 1 1 1 2 1 

Richardson IS 

Grouoo Squi rre 1 1 1 2 

Deer f'IloJse 16 15 16 8 13 4 3 2 1 3 5 1 1 12 9 4 

Northern Grasshopper 
M:lJse 2 1 

Bushy-tailed Woodrat 1 

Gapper1s Red-backed 
Vole 1 2 

Long tailed Vole 1 
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Project: Little Snake River 

V e get at ion T yp e : Willow Riparian 

locat ion: SESE Section 26, T15N, R89w 

Species Observed Date and Number 

6/13/84 6/20/84 6/26/84 

1. Brewers Blackbird 14 7 6 
2. Arne ric a n Rob i n 7 1 2 
3. Rough-winged Swallow 2 
4. Barn Swallow 2 
5. American Kestrel 2 
6. Cinnamon Tea 1 4 1 
7. Y e 1 1 0 ~J War b 1 e r 7 2 3 
8. Green-tailed Towhee 3 
9. Song Sparrow 2 5 5 

10. Common Grackle 4 4 
11. Western Flycatcher 1 
12 Western Wood Pewee 1 
13. Common Crow 1 
14. Red-winged Blackbird 3 
15. Kill deer 1 
16. Mourning (Jove 1 
17. S\va i nson I s Hawk 1 
18. C 1 iff S \'1 a 11 0 W 2 
19 Unknown 5 2 
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Project: Little Snake River 

Vegetat i on Type: Sagebrush Grassland 

Locat ion: NESE Section 26, T15N, R89w 

Species Ubserved Date and Number 

6/13/84 6/20/84 6/26/84 

1. Brewers Sparrow 6 31 
2. Green-tailed Towhee 6 3 4 
3. Killdeer 2 
4. Kestrel 1 
5. Turkey Vulture 1 
6 Black-billed Magpie 1 
7. Common Crow 1 1 
8. Mourning Dove 1 
9. Hummingbird 1 

10. American Robin 1 
11. Unkno'i/n Sparro~J 1 
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Project: Little Snake River 

Vegetation Type: Willow Riparian 

Locat ion: SESE Section 26, T15N, R89W 

Species Uoserved Date and Number 

6/13/84 6/20/84 6/26/84 

1. Brewers Sparrow 14 7 6 
2. American Robin 7 1 2 3. Rough-winged Swallow 2 
4. Barn Swallow 2 
5. American Kestrel 2 
6. Cinnamon Teal 4 1 
7 . Yellow Warbler 7 2 3 
8 Green-tailed Towhee 3 
9. Song Sparrow 2 5 5 10. Common Grackle 4 4 

11. WEstern flycatcher 1 1 12. Western Wood Pewee 1 
13. Comon Crmv 1 
14. Red-winged Blackbird 3 
15. Kill deer 1 
16. r~ourn i ng Dove 1 17. SVla i nson I s Harvk 1 18. Cliff Swallow 2 19. u nk nown 5 2 
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Project: Little Snake River 

Vegetat ion Type: Mountain Shrub 

Locat ion: Section 11, TI3N, R89W 

Species ubserved Date and Number 

6/13/84 6/20/84 6/26/84 

1. Hummingbird 6 2 5 
2. House Wren 1 3 
3. Yellow Warbler 4 3 1 
4 Flycatcher 2 1 
5. Tree Sparrow 1 
6. American Robin 3 6 4 
7. Black-billed Magpie 2 
8. Audubon's Warbler 1 
9. Green-tailed Towhee 2 1 

10. Junco 1 
11. Song Sparrow 1 
12. Red-tailed Hawk 1 1 
13. Brewer's Blackbird 1 
14. Common Crow 1 
15. Mourning Dove 1 
16. Unknown 1 
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