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Winter Sheep Grazing 
and Forage Preference in 
Southwestern Wyoming1 

BRENT J. HARRISON AND ALBERT P. THATCHER 

Range Conservationists, Soil Conservation Service, 
Rock Springs, Wyoming, and Phoenix, Arizona. 

Highlight 

A study of the grazing habits of sheep on the winter 
range of southwestern Wyoming showed the grass needle- 
andthread (St+ corn&a) to be the key forage species. 
This was true even with a snow cover of 8 inches. Other 
grass species also contributed a large amount to the sheep 
diet. Low rabbitbrush (Crysothumnus viscidiflorus) was the 
most preferred shrub species. Very little use was made of 
the other shrub species. 

In order to make useful recommendations to 
landowners on the use and management of winter 
sheep range, it is necessary to know the forage pref- 
erences of sheep under different conditions and at 
different periods of the grazing season. It is also 
important to know what effect these grazing habits 
have on vegetation. 

Why sheep select certain plants is puzzling. 
Choice varies widely and seems to depend some- 
what on availability. Cook (1962) lists shadscale 
and spiny hopsage as desirable shrub species for 
winter sheep grazing in west central Utah. How- 
ever, Hutchings and Stewart (1953) in their study 
of Intermountain winter ranges found that wher- 
ever grazing was excessive on mixed shrub-grass 
ranges the palatable grasses and winterfat had 
often been replaced by shadscale. Hutchings (1954) 
stated that if palatable grasses are available in 
sufficient quantity, about 35y0 of the forage eaten 
daily by sheep consists of <grass. In a study on 
Wyoming’s Red Desert, Severson and May (1967) 
reported that Indian ricegrass and needleandthread 
were the two most important species in the sheep 
diet. 

Since forage preference obviously varies widely, 
it is important to know the local grazing habits 
and not try to apply this information to too wide 
an area. 

The main purpose of this study was to determine 
the key forage species for winter sheep use on the 
sandy range site in southwestern Wyoming. Along 
with this, a study was made to determine what 
the sandy range site produces when protected from 
grazing. This was then compared with a grazed 
site to determine the past effects of winter sheep 
use of the vegetation. 

1 Received March 24, 1969; accepted for publication July 18, 
1969. 

2See tables for scientific names of plants. 

Study Area and Procedures 
The sandy range site on which these studies were made 

occurs in an upland position on relatively flat to rolling 
topography. The soils included in this range site are fine 
sandy loams, sandy loams or loamy sands at least 15 inches 
deep underlain by sandstones or shales. 

The range unit is approximately 600,000 acres located 
in the Green River basin of southwestern Wyoming. Fifty- 
five percent of the unit is privately or state owned. The 
remainder is administered by the Bureau of Land Manage- 
ment. The climate is semi-desert with annual precipitation 
averaging 7 to 9 inches. Most of this comes as snow in 
the winter and rain during April and May. The elevation 
is approximately 6,300 feet. Temperature extremes range 
from -30 F to + 100 F. Mean annual temperature is 
+ 44 F. 

The range unit is used primarily for winter sheep grazing 
using snow for water. Some cattle are grazed in the summer 
but they are primarily restricted to areas of water along 
the Blacks Fork River. 

The sandy range site occurs in a complex pattern with 
other range sites and makes up 30% of the range unit. This 
intermingled pattern of sites, each producing a different 
kind of forage, causes a severe distribution problem. A 
check on degree of range use made at the end of the 1967 
grazing period showed an overall use of 40% on key species. 
Some areas were used as much as 80% and others com- 
pletely unused. Because of this uneven utilization some 
sites have deteriorated in condition. 

To determine the effects of past grazing on the sandy 
range site a study was made of a protected area on the 
Rock Springs, Wyoming, airport. This airport is located 
20 miles east in the same climatic zone and has been pro- 
tected from grazing by domestic livestock for over 40 years. 
The soils are sandy with little profile development under- 
lain by sandy shale at 20 to 30 inches. 

Species composition was determined by a double sampling 
method. Weight estimates were made on twenty 9.6 ft2 
plots. Herbage was then weighed from three of the plots 
to correct the estimate. The same procedure was used on 
a grazed area just outside the airport fence and also on 
the range unit where the forage preference studies were 
made. Both of these areas receive winter sheep use each 
year. Comparisons were made between the grazkd and un- 
grazed sandy range sites to determine the effects of grazing 
on Dlant comr>osition. 

fhe metho used to study forage preference of sheep on 
winter range combined observing sheep through binoculars 
and Jaying out line transects to determine actual use. 
Straight line transects were laid out through an area im- 
mediately following grazing. The plant nearest the toe of 
the foot at every other step was recorded and percentage 
used was estimated. The transect was continued until 100 
plants had been recorded. The studies were carried out 
during the winter and spring grazing period of 1967 and 
again during the winter period of 1968. They were made 
when there was no snow cover and also when there was 
as much as 8 inches of snow and drifting conditions (Fig. 1). 
Small annual exclosures were places in the area to check 
the degree of use at the end of-the grazing period. 

Results 

The effect of past grazing on the sandy range 
site, as shown by the airport study, seems to be an 
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Table 1. Composition (9% by air-dry wt.) of vegetation on 
sandy range site at 3 study locations. 

Species 

Rock Springs 600,000 acre1 
Airport range unit 

Protected Grazed Grazed 

Grasses 
Needleandthread 44 

(stipn comata) 

Thickspike wheatgrass 19 
(Agropyron dasystachyunz) 

Indian ricegrass 1 
(Oryzopsis hymenoides) 

Bottlebrush squirreltail 4 
(Sitanion hystrix) 

Sandberg bluegrass 2 
(Pou secundu) 

Needleleaf sedge 3 
(Curex eleochuris) 

Galleta - 

(Hiluriu jumesi) 
- 

TOTAL 73 

Shrubs 
Big sagebrush 8 

(Artemisiu tridentuta) 
Low rabbitbrush 

(Chrysothnmnus Gscidiflorif!) 

Shadscale 
(A triplex confertifolia) 

Spiny hopsage 
(Grayin spinosu) 

IVinterfat 
(Eurotiu lunata) 

Spiny horsebrush 
(Tetrudymiu spinosu) 

TOTAL 

Forbs 
Milkvetch sp. 

(Astrugulus sp.) 

Hoods phlox 
(Phlox hoodi) 

Penstemon sp. 
(Penstemon sp.) 

Buckwheat sp. 
(Eriogonum sp.) 

Prickly pear cactus 
(Opuntiu polyucuntha) 

Textile onion 
(Allium textile) 

Pepperweed sp. 
(Lepiduim sp.) 

Other Annuals 

TOTAL 

2 3 

2 T” 

T - 

- - 

- - 

25 48 

T 

2 

T 

T 

T 

T 

T 

T 
- 

2 

1 

1 

- 

- 

- 

T 

1 

- 
- 

3 

31 

15 

1 

1 

1 

- 

- 
49 

41 

4 

17 

20 

2 

1 

1 

- 

1 

- 
42 

39 

3 

1 

2 

1 

5 

- 

51 

T 

3 

- 

- 

- 

T 

1 

3 
- 

7 

1 Average of location studied on the range unit. 
*T designates presence, but less than 0.5%. 

Flc;. 1. Sandy range site with 6 to 8 inches of snow following 
sheep use. (SCS Photo.) 

increase in percentage of big sagebrush and a 
correspondin g decrease in percentage of grasses, 
particularly needleandthread, and a decrease in 
percentage of low rabbitbrush (Table 1). A com- 
parison of the grazed area near the Rock Springs 
airport and the sandy range site where our grazing 
studies were made shows that they are very similar 
in species composition. Roth of these areas are used 
by sheep during the winter months (November- 
April). 

In general, grass was found to be most preferred 
by sheep under all conditions and at all times 
during the grazing period. Needleandthread was 
the most preferred grass species (Fig. 2). The only 
shrub species grazed significantly was low rabbit- 
brush (Table 2). 

Little use was observed in the transects of shad- 

Frc. 2. Close-up view of use on needleandthread by sheep with 
6 to 8 inches of snow. Grass has been uncovered by pawing, 
leaving the sagebrush practically unused. (SCS Photo.) 
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Table 2. Number of plants grazed by sheep to each of 3 utilization (% by wt.) classes under 3 snow conditions, sandy 
range site, 1967-1968. 

Species 

Thickspike wheatgrass 

Needleandthread 

Indian ricegrass 

Bottlebrush squirreltail 

Sandberg bluegrass 

Galleta 

Big sagebrush 

Spiny horsebrush 

Low rabbi tbrush 

Spiny hopsage 

Shadscale 

Winterfat 

Bud sagebrush 
(Artem isin s~inescens) 

6-8 inches snow1 4-6 inches snow* No snow3 

60% 30% 0% 60% 30% 0% 60% 30% 0% 

12 29 23 0 26 25 3 19 14 

31 27 7 16 19 7 29 13 0 

3 4 1 1 9 7 30 14 1 

0 3 0 0 3 1 - - - 

2 0 0 - - - - 

- - - - - 1 13 13 

0 0 89 0 0 40 6 0 32 

0 0 20 0 0 6 0 0 1 

5 15 4 3 9 10 - - 

0 0 13 0 0 2 0 0 6 

0 0 8 0 0 11 0 3 2 

1 0 0 - - - - - 

- - 0 2 0 - - - 

Annuals 0 0 3 - - - - - 

Buckwheat sp. - - 0 0 3 - - - 

l Winter grazing 1967-average of 3 transects. 
“\Vinter grazing 1968--average of 2 transects. 
::Spring grazing 1967-average of 2 transects. 

scale, spiny hopsage, or spiny horsebrush. There 
was some evidence, however, that the sheep did 
graze some of the leaves that had fallen from the 
shadscale. Rabbits were making some use of all 
these plants as evidenced by tracks in the new snow 
and some twig removal. 

The only time any significant use was made of 
big sagebrush was in the spring when there was 
no snow cover. At this time, the sheep selected a 
few plants and grazed them heavily. 

Conclusions 
Needleandthread is the key forage species for 

winter sheep grazing on the sandy range site. This 
is true when there is no snow cover as well as when 
the snow is deep enough to force the sheep to paw 
for the grass. Other grasses such as thickspike 
wheatgrass, Indian ricegrass, sandberg bluegrass, 
and bottlebrush squirreltail are not as preferred 
as needleandthread. Nevertheless, they do consti- 
tute a considerable part of the winter sheep diet. 

Very little use is being made of spiny hopsage, 
shadscale, or spiny horsebrush. Most of the use 
detected on these plants was from rabbits. 

Low rabbitbrush is the most preferred browse 
species for sheep during the winter and early spring 
grazing period. 

Big sagebrush has increased and needleand- 
thread and low rabbitbrush have decreased in rela- 

tion to the site potential as shown by the airport 
study. Only light use is being made of big sage- 
brush. In the early spring, the sheep selected cer- 
tain big sagebrush plants and grazed them heavily. 
These plants, however, represented only a very 
small percentage of the total sagebrush plants. Al- 
though not observed in this study, during years of 
unusual snow depth, the sheep are forced to eat 
considerable amounts of big sagebrush. When 
these conditions occur, however, the ranchers gen- 
erally feed hay or move the sheep to locations 
with less snow cover. 

In this area, management of the sandy range 
site for winter sheep use should be based on the 
degree of use of needleandthread, which is the 
key forage species. 
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