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Abstract 

The botanical composition of the diets of domestic cattle and 
mule deer (Odocoileus hemionus) was estimated by microscopi- 
cally examining fecal samples collected on deer winter ranges 
heavily used by cattle. Diet overlap ranged from 1 to 22% (‘x = 
12%) on the nine areas studied. When cattle are forced from a grass 
dominated diet to browse forage on overgrazed ranges, diet over- 
lap and therefore forage competition increases between deer and 
cattle. 

The effects of excessive livestock use on the winter range of mule 
deer continues to be controversial in the Rocky Mountain Region, 
especially since less than 50% as many deer are harvested now as 
were 20 years ago. Recent literature suggests that diet overlap of 
domestic cattle and mule deer in northwestern Colorao was about 
4% in 1975 (Hubbard and Hansen 1976; Hansen and Clark 1977; 
Hansen et al. 1977). Many wildlife biologists believe dietary over- 
lap between mule deer and cattle should be much higher and some 
literature published 20 to 40 years ago supports this contention 
(Robinson 1931, 1973; Interstate Deer Herd Committee 1947). 

An objective of this study was to select mule deer wintering sites 
which appeared to have been continuously abused by livestock for 
many years, and to determine early winter foods selected by mule 
deer and cattle on these same sites. We hypothesized that in these 
extreme cases, diet overlap would be higher than on ranges in 
better condition. 

Methods 

Nine areas approximately 0.5 km* in size on mule deer winter 
range on the western slope of the Rocky Mountains in northwest- 
ern Colorado were chosen according to the appearance of vegeta- 
tion and the amount of bare ground. Ten fresh defecations were 
collected for both mule deer and cattle on each area during the 
period from September to December, 1976. One diet was estimated 
for each herbivore on each area by cornpositing the 10 defecations. 
Five microscope slides were made from each composite sample and 
20 microscope fields per slide were viewed at 100X. An estimate of 
relative percent by dry weight of each food taxon in the fecal 
samples was obtained by preparing the plant fragments on micro- 
scope slides and analyzing the slides according to the procedure 
described by Sparks and Malechek (1968). 

Dietary similarity of cattle and deer on each area were estimated 
by Kulczynski’s similarity index (Oosting 1956), the same method 
used by Hubbard and Hansen (1976), Hansen and Clark ( 1977), 
and Hansen et al. (1977). Hansen et al. (1973) reported that com- 
parison of plant fragments in herbivore dung samples indicated 
diet overlap. Common and scientific names of plants are those 
suggested by Beetle ( 1970). 
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Results 

Graminoids composed 75% of the cattle foods when averaged 
across all nine areas. Wheatgrasses (Agropyron) were the major 
taxon averaging 20% (Table 1). Needlegrasses (Stipa) and drop- 
seeds (Sporobolus) were also major cattle forages. Forbs and 
browse made up 99% of the mule deer foods (Table 1). True 
mountainmahogany (Cercocarpus montanus) was the most com- 
mon taxon averaging 35%. Sagebrushes (Artemisia), gambel oak 
(Quercus gambeli) and antelope bitterbrush (Purshia tridentata) 
were other important deer forages. Diet overlap between cattle and 
mule deer ranged from 1 to 22% (x = 12%) across the nine areas 
studied. 

Discussion 

When availability of a food resource decreases, animals will shift 
their diets to less preferred foods if the latter are more abundant 
(Emlen 1966, 1968). Nevertheless, diet overlap between competing 
herbivores is not significant from a management standpoint until a 
reduction in availability of forage caused by one herbivore 
decreases productivity of another herbivore. A substantial reduc- 
tion in forage availability resulting from herbivory may occur in 
two possible ways: both herbivores may require large quantities of 
the limiting resource, or one herbivore may require only small 
amounts per individual but the stocking rate of this herbivore is 
high. Unfortunately, stocking rates of mule deer and cattle were 
not available for this study. 

The average diet overlap between cattle and mule deer in this 
study was higher than that previously found in western Colorado 
(Hubbard and Hansen 1976; Hansen and Clark 1977: Hansen et al. 
1977). On the four areas where diet overlap was greater than the 
mean for all nine areas, cattle feces contained 32% browse, with 
sagebrushes and gambel oak making up to 19 and 17% of some 
samples, respectively. On the other five areas browse made up 15% 
of the cattle samples. About 10% browse has been reported in other 

Table 1. Mean percentages (IL SE) of plant taxa in cattle and mule deer 
fecal samples collected on nine deer winter ranges in western Colorado in 
autumn, 1976. 

Forage taxa Cattle Deer 

Agropyron 20 f 4 <l 
Stipa 13 f 2 <I 
Sporobolus 10 f 4 
Carex 7f4 <I 
Atriplex 7f 1 <I 
Poa 6f I <1 
Koeleria 6f2 <l 
Artemisia 6f2 18 f 6 
Quercus gambeli 2f2 16 f 9 
Cercocarpus montanus If 1 35 f 9 
Purshia tridentata If1 11 f 4 

Others’ 21 20 

1Includes 26 and 31 taxa (<5%) for cattle and mule deer, KSpeCtivelY. 
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studies of cattle diets in western Colorado. We assume that cattle 
would consume 32% browse only on areas where the preferred 
grasses had been depleted. On the other hand, the deer foods on 
these four areas contained 1% graminoids and 86% browse. This 
percentage breakdown of forage types is similar to that found in 
other mule deer diet studies in western Colorado. 

We believe that use of mule deer winter range by cattle at 
stocking rates compatible with graminoid production may increase 
the available browse for deer. But, overgrazing by livestock may 
force cattle to consume browse species utilized by deer. Also 
excessive cattle grazing does not shift deer diets away from the 
preferred browse species, but cattle will consume browse plants 
when preferred grasses become depleted. Further study is needed 
to determine if during periods of high deer density, deer consume 
greater quantities of grasses when browse becomes depleted as 
suggested by some early diet studies conducted when deer popula- 
tions were high (Robinson 193 1, 1937; Interstate Deer Herd Com- 
mittee 1947). 
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