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TECHNICAL NOTES 
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mie. 

Highlight 
Grazed elk ranges differ from 

grazed caffle ranges. Composifion 
changes were defected for 18 planf 
species occurring on bofh fypes of 
range. 

In northwestern Wyoming, large 
elk populations in addition to do- 
mestic livestock have created a seri- 
ous range situation. It therefore 
seemed reasonable to conduct a 
study to determine which plant spe- 
cies respond significantly to grazing 
by elk and cattle. This study was 
accomplished during the summer of 
1963 with the use of protected range 
exclosures. Undisturbed areas of 
natural vegetation provide an ideal 
check or norm for studies on the 
effects of various grazing treatments. 
Without them it becomes impossible 
to evaluate the significance of 

1 This paper was developed from a 
thesis (Jones, 1964. A study of some 
livestock and big game exclosures 
in northwestern Wyoming) sub- 
mitted to the Graduate School of 
the University of Wyoming in par- 
tial fulfillment of the requirements 
for the degree of Master of Science. 
Special acknowledgment is made to 
Dr. Alan A. Beetle, head of the 
Range Management Section of the 
University of Wyoming. 

change (Hanson, 1952). Exclosures 
are included in the broad classifica- 
tion of relict areas which derive pro- 
tection from some physical feature 
such as fences, cliffs, and other simi- 
lar objects (Clements, 1934). Ac- 
cording to Daubenmire (1940)) the 
implied purpose of the exclosure is 
to control the animal influence in the 
plant environment, therefore it has 
been used to obtain important infor- 
mation concerning the activities of 
livestock, wildlife, rodents and birds. 

Area Studied 
This study involved an inventory 

through sampling of 24 big game 
and nine livestock exclosures located 
on four National Forests of north- 
western Wyoming. The study area is 
located east and south of Yellow- 
stone National Park on four major 
river drainages (South Fork of the 
Snake River, Shoshoni River, Grey- 
bull River and the Wind River) and 
four mountain ranges (Hoback 
Range, Teton Range, Wind River 
Range and the Absaroka Range). 
Elevations in this area range from 
4,600 to 13,785 feet, however the ex- 
closures studied ranged between 
6,000 to 8,000 feet. The precipitation 
ranges between 15 and 20 inches per 
year, most of which falls in the form 
of snow during the winter. Sandy 
soils, grey alkaline soils and volcanic 
soils are common in the area and are 
generally derived in place from the 
local parent material. The vegetation 
consists of rather clear-cut grass, 
shrub, coniferous forest, and decidu- 
ous forest types; however only the 
grass and shrub communities were 
sampled. Cattle, sheep, and horses 
graze portions of this area during the 

summer months while elk and other 
species of big game use various parts 
of the range during the entire year. 

Methods and Procedures 
Two general types of exclosures 

were used, the paired unit (figure 
1, bottom) and the single unit (fig- 
ure 1, top). The paired type was 
located on range used by both cattle 
and elk. It was composed of a com- 
plete exclosure, which excluded both 
cattle and elk; and a partial exclo- 
sure, which excluded cattle but 
allowed elk to enter. The single unit 
was located on elk range and con- 
sisted of one complete exclosure. At 
the paired units, samples were taken 
inside of both exclosures. Differ- 
ences here were attributed to elk 
use. Samples were also taken on the 
inside of the partial exclosure and 
on comparable areas grazed by cattle 
and elk on the outside. This differ- 
ence was attributed to use by cattle. 
Because the single units were located 
on elk range a sample was taken on 
the inside and the outside and the 
change, if any, attributed to elk use. 

The sample consisted of vegetative 
cover and composition estimates 
which were measured by means of 
the “Percentage Area Estimation” 
method as first described by Arm- 
strong (1907). This method involves 
the random throwing of a square 
foot metal frame. At the point of im- 
pact, each species was recorded and 
percentage estimate was given to 
each. This value indicated the por- 
tion of the square foot occupied by 
that species. After ten samples were 
thrown in a line through the sample 
area, the average composition per- 
centage for each species was com- 
puted. 



TECHNICAL NOTES 219 

FIGURE 1. The Camp Creek elk exclosure (top) and the Button Draw livestock and elk 
exclosure (bottom) represent both types of exclosures studied (July, 1963). 

Shrub cover was measured by the 
“Variable Plot” method described by 
Fisser (1961). The method involves 
the use of a sighting (wooden angle 
gauge) thrqugh which the observer 
counts those plants which appear 
greater than the template on the 
sighting gauge. The sample was 
made by standing at one point and 
making a count in the area sur- 
rounding that point. By dividing the 
number observed by a constant 
value, the percentage of cover was 
determined for each shrub species 
in the sample area. 

After all exclosures and grazed 
areas were sampled, each major spe- 
cies was evaluated as to its response 
to each grazing treatment. These re- 
sults were statistically analyzed with 

a t-test for significance and sum- 
marized in figures 2 and 3 and table 
1 
1. 

Results and Discussion 

Approximately 18 of the major 
herbaceous and shrub species showed 
some response to one or both of the 
grazing treatments. Table 1 shows 
the response of the most significant 
species. 

The response could be divided into 
the following categories: 

1. Prairie June grass (Koeleria 
cristata) and Hood’s phlox (Phlox: 
hoodii) decreased on both cattle and 
elk range. More significant reduction 
of Hood’s phlox was noted on the elk 
range. This was believed to be due 
to trampling by the elk during the 

FIGURE 2. Composition changes of major 
species on protected and unprotected 
elk range of northwestern Wyoming. 

I I I 

FIGURE 3. Composition changes of major 
species on protected and unprotected 
cattle range of northwestern Wyoming. 

season when the soil was moist. 
Cattle did not use these areas during 
this season. 

2. Idaho fescue (Festuca idaho- 
ensis) and Ri c h a r d s o n geranium 
(Geranium richurdsonii) decreased 
on cattle range but remained rela- 
tively unchanged on areas used by 
the elk. The most significant re- 
sponse of the two species was mea- 
sured in the Idaho fescue. 

3. Tapertip hawksbeard (Crepis 
ucuminutu) decreased significantly 
on elk range but remained constant 
on areas grazed by cattle. 

4. Rubber rabbitbrush (Chryso- 
thumnus nuuseosus) and American 
vetch (Viciu americana) decreased 
on the elk range. It was impossible 
to compare this response with cattle 
range data because this plant was 
absent in transects on comparable 
cattle grazed areas. 

5. Rose pussytoes (Antennuriu 
roseu), needleandthread grass (Stipu 
comutu), baldhead sandwort (Aren- 
aria congesta) and the fleabanes 
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Table 1. Sfafisiical summary of significani grazing response by major 
species within 33 livestock and big game exclosures and on comparable 
grazed areas of northwestern Wyoming. 

Species Elk Grazing Cattle Grazing 

Idaho fescue 
Needleandthread grass 
Prairie junegrass 
Needleleaf sedge 
American vetch 
Baldhead sandwort 
Fleabane spp. 
Fringed sagebrush 
Hood’s phlox 
Richardson geranium 
Rose pussytoes 
Rubber rabbitbrush 
Tapertip hawksbeard 

No Significant Change 
Increaser * 
Decreaser * 
No Significant Change 
Decreaser * * 
Increaser + 
Increaser + 
Decreaser * 
Decreaser * * 
No Significant Change 
Increaser * * * 
Decreaser * * * 
Decreaser * * * 

Decreaser * 
No Significant Change 
Decreaser * 
Increaser * 
No Data 
No Significant Change 
No Significant Change 
Increaser + 
Decreaser + 
Decreaser + 
No Significant Change 
No Data 
No Significant Change 

*** Indicates very significant response at the 0.05 level. 
** Indicates very significant response at the 0.10 level. 
* Indicates very significant response at the 0.20 level. 
f Indicates results which would occur more than 50% of the time under 

the same conditions. 

(Erigeron spp.) increased on the elk It is believed that more significant 
range with no significant change data could have been obtained if a 
measured on comparable cattle larger number of samples were 
range. The most significant change taken; however, this study does show 
was observed in rose pussytoes and a significant response by these spe- 
needleandthread grass. ties. 

6. Needleleaf sedge (CareJ: eleo- 
charis) was the only species which Summary and Conclusions 
significantly increased on cattle Thirty-three livestock and big 
range without significant change on game exclosures were studied in 
comparable elk range. northwestern Wyoming. They were 

7. Fringed sagebrush (Artemisia selected because of their location and 
frigida) decreased significantly on the similarity of grazing use on 
areas grazed by elk but showed in- adjacent ranges. The herbaceous and 
creases on cattle range. shrub layers were measured on pro- 

tected and unprotected ranges to dis- 
cover cover and composition changes 
related to elk and cattle grazing. The 
major species of each exclosure 
which were common to more than 
one protected area have been an- 
alyzed statistically to detect signifi- 
cant grazing response among these 
species. These tests revealed that 
Hood’s phlox, fringed sagebrush, 
rubber rabbitbrush, American vetch, 
tapertip hawksbeard and prairie 
June grass were significant decreas- 
ers on elk range. Rose pussytoes, 
needleandthread grass, baldhead 
sandwort, and the fleabanes in- 
creased under the same treatment. 
Grazing by cattle caused an increase 
in needleleaf sedge and fringed sage- 
brush while Hood’s phlox, Idaho 
fescue, prairie June grass and Rich- 
ardson geranium decreased on the 
same areas. 
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Highlight 
In upland forests of easf Texas, 

fofal fwig length was closely corre- 
lated wifh yield of deer browse 
plants, but fhe besf predictor of 
yields was a combination of fwig 
numbers and length. 

In the study reported here, wild- 
life browse species were examined 
to find how closely main-stem di- 
ameter, number of twigs per plant, 
and total twig length were asso- 
ciated with forage weight and to 
learn which combination of factors 
was best for predicting weight. The 

. 
factors selected appear to be closely 
associated with weight, their dimen- 
sions are fairly constant from mid- 
summer until growth resumes the 
following spring, and they can be 
precisely measured without bias. 

Previously, studies by Schultz 
(1956)) Kinsinger and Strickler 
(1961>, and Shafer (1963) showed 
that twig weights are correlated with 
various plant factors. 

Procedure 
The eight species studied were 

American beautyberry (Callicarpa 


