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Highlight 
During cyclic population peaks, 

voles kill and damage sagebrush and 
other shrub species over large areas. 
Damage is greatest when a dense, 
ungrazed herbaceous understory exists 
and when the snowpack persists 
throughout the winter. If peaks in 
population could be predicted, grazing 
should be managed to leave all possi- 
ble herbaceous cover on areas where 
killing of brush is desired; conversely, 
grazing by cattle should be heavy 
where perpetuation of shrubs is pre- 
ferred. 

In the spring of 1969, we ob- 
served that voles had killed and 
damaged big sagebrush (Artemisia 
trident&a Nutt.) over sizable areas 
in Utah and Nevada during the 
previous winter. Phillips (1970) 
reported extensive damage by voles 
to big sagebrush in southern Idaho 
during the same period. Earlier, 
Mueggler (1967) observed a simi- 
lar situation in Montana. 

In this paper, we report results 
of sampling eight areas in south- 
eastern Tooele County, Utah, in 
July 1969, to determine the 
amount of brush killed and the 
species of vole present. Range 
managers might take advantage of 
peak vole populations to improve 
ranges infested with big sagebrush, 
and precautions may be taken to 

l Received for publication November 
1, 1971. 

2 Stationed in Provo, Utah, Office, 
which is maintained in cooperation 
with Brigham Young University. 

deter damage where shrubs are 
desired. 

Areas sampled ranged from 6,500 
to 7,500 feet elevation; little dam- 
age was noted below 6,500 feet ele- 
vation. Average annual precipita- 
tion is estimated to range from 
15 to 20 inches and about 60% 
falls as snow on the study areas. 
Study areas were in five different 
drainages that were snow-covered 
throughout the winter. By spring, 
many sagebrush stems had been 
girdled as high as the snow was 
deep-up to 20 inches on some 
areas. Brush plants were counted 
on a transect of 10 plots per area 
and judged as to whether they 
were undamaged or completely or 
partly killed by voles or by other 
factors. Plots were circular, 100 
square feet in size, and spaced 30 
yards apart. Species of rodents 
present on the study areas were 
determined by one night’s trapping 
with two snap traps placed on each 
of the 80 plots. 

Twenty-three longtailed voles 
(Microtus longicaudus latus Hall) 
and 20 deer mice (Peromyscus 
maniculatus sonoriensis Le Conte) 
were captured in 160 trap nights. 
Deer mice were uniformly distrib- 
uted among the samples, but voles, 
which were present on all areas, 
were caught more commonly in 
samples from higher elevations. 
Although trapping followed the 
heavy brush kill, we are certain 
that the longtailed vole was the 

principal species involved in 
girdling of brush; deer mice are 
not known to eat bark. 

Voles eat the cambium layer of 
sagebrush; in so doing they strip 
bark from plants and girdle stems 
and branches. Overall, an average 
of 59% of the big sagebrush plants 
were completely killed by voles and 
an additional 28% showed some 
damage (Table 1). Greatest kill 
of sagebrush was in draws and low 
places that had a dense cover of 
grass. These areas receive extra 
moisture, especially in the form of 
snow. Where present, tall cheat- 
grass brome (Bromus tectorum L.) 
was particularly favorable mi- 
crotine habitat. The most promi- 
nent perennial grasses were 
thickspike wheatgrass [Agropyron 
dasystachyum (Hook.) Scribn.] and 
bluebunch wheatgrass [A. s@ztum 
(Pursh) Scribn. and Smith]. 

Mueggler (1967) also observed 
that the greatest damage to sage- 
brush occurred in lush, productive 
spots where snowfall had been con- 
tinuous throughout the winter. 
Phillips (1970) reported that toe 
slopes and canyon rims showed 
greater damage than canyon slopes 
and ridgetops. 

Apparently a good herbaceous 
cover is conducive to buildup of 
high populations of voles, inas- 
much as they form their runways 
through the litter on top of the 
ground. The second feature re- 
lated to extensive brush kill is a 
snow cover that persists through 
the winter of a high vole density. 

Of particular interest were 
two sizable areas, each several 
hundred acres in size, that were 
ungrazed by livestock in 1968. One 
area was private range, purchased 
and fenced by Wolf Brothers of 
Goshen, Utah, in the spring of 
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Table I. Damage (%) to big sagebrush on areas of various brush densities 
following an irruption of longtailed voles, Twele County, Utah. 

Area 
Brush 

density’ 

Vernon Canyon 

Slope 1 
Slope 2 
Bottom 1 
Bottom 2 

Harker Canyon 
Bennion Canyon 

Snow Hollow 

Little Valley 

14.4 36 35 12 17 
7.5 57 31 11 1 
4.4 64 23 13 0 
6.5 65 20 15 0 

4.6 6.3 24 11 2 

3.7 73 27 0 0 

7.2 60 35 17 3 

5.4 56 26 12 6 

1 N”mber,100 w. 
*causes not known 

1968. Owners were highly elated 
the following year because voles 
had killed most of the big sage- 
brush, thereby boosting yields of 
herbaceous species (Fig. 1). Long- 
tailed voles appeared to select 
plants that also showed evidence 
of insect damage in the form of 
twig galls. However, this was a 
general observation and we have 
no specific information on this 
point. 

The other area was part of a 
cattle allotment, protected from 
grazing by the Wasatch National 
Forest in connection with a juni- 
per [Jurriperus osteosfwma (Torr.) 
Little] chaining and seeding proj- 
ect. Much sagebrush on the un- 
treated slopes was killed by voles. 
This saved a considerable sum of 
money that was to have been used 
in a spraying project to kill brush. 

Although big sagebrush was 

most seriously affected, girdIing 
was also observed on associated 
rubber rabbitbrush [Chrysotham- 
nus ~~ZCYFOSUS (Pall.) Britton] and 
yellowbrush [C. viscidiflorus 
(Hook.) Nutt.]. Rubber rabbit- 
brush occurred only in the canyon 
bottoms; yellowbrush was more 
ubiquitous. In Vernon Canyon bot- 
toms, there were approximately as 
many rabbitbrush plants as sage- 
brush. Up to one-half of the 
rabbitbrush plants were killed 
completely and most of those sur- 
viving showed evidence of vole 
damage. An average of three yel- 
lowbrush plants per 100 ft2 were 
distributed over the study area. 
Few yellowbrush plants were corn- 
pletely killed and about one-half 
of them showed no damage what- 
soever. 

In some draws on north slopes 
where sagebrush was limited, voles 
girdled little snowberry (Symf~hori- 
car$x~s oreophilus A. Gray), Sas- 
katoon serviceberry (Amelanchier 
alnifolia Nutt.) and western choke- 
cherry [Prunus melanocarfm (A. 
Nels.) Rydb.]. Since these species 
were not on our transects, no at- 
tempt was made to determine the 
extent of damage on them, but 
many stems of all three species 
were killed. We observed no 
permanent damage to herbaceous 
plants. 

In addition to the 1968 irruption 
of longtailed voles, Phillips (1970) 
reported that irruptions in 1958 
and 1963 caused extensive damage 
to bitterbrush [Purshia trident&z 
(Pursh) DC.] in southern Idaho. 
The 1963 irruption in southern 
Idaho coincided with both the 
irruption reported by Mueggler 
(1967) in Montana and that re- 
ported by Smith (1969) in the 
Wasatch Mountains of Utah in 
the winter of 1963-64. The latter 
irruption caused heavy damage to 
red elderberry (Sambucus ~acemosa 
L.) between 7,500 and 9,000 feet 
elevation. 

Since microtine population num- 
bers are known to be cyclic, high 
points in cycles probably could be 
predicted by frequent small mam- 
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ma1 censuses. In our study, how- 
ever, the noticeable irruption oc- 
curred during the growing season 
immediately preceding the heavy 
damage to brush in the winter of 
1968-69. Trapping during the 
previous 2 years in the same gen- 
eral area did not reflect a gradual 
buildup in microtine numbers 
(Black and Frischknecht, 197 1). 
In addition to censusing, a better 
understanding of the factor or fac- 
tors that trigger irruptions would 
be highly valuable. 

Predictions of irruptions would 
be of great importance to grazing 
management programs. During an 
irruption, microtine populations 
can be expected to be highest in 
areas where considerable grass is 
left on the ground. Other things 
being equal, such areas are likely 

9 

to be ungrazed or lightly grazed 
as under a rest-rotation system of 
management. Preliminary evidence 
suggests that the peaks in microtine 
population cycles are 4 or 5 years 
apart. Range managers should be 
aware that population peaks could 
coincide with a grazing cycle that 
rests a given unit from grazing 
every 4 or 5 years. Grazing could 
be manipulated so that areas on 
which brush control is needed are 
not grazed in years of vole irrup- 
tions to allow buildup of herba- 
ceous cover for voles. On the other 
hand, areas on which shrubs are 
desired should be grazed well in 
those years to reduce herbaceous 
cover. This study demonstrates the 
complexi ties of range ecosystems 
and the need for understanding 
interactions of the components. 

8 

Estimation of Herbage Intake from 
Jackrabbit Feces’ 

R. M. HANSEN 

Professor, Department of Range Science, Colorado State University, Fort Collins. 

Highlight 
The rate of dry weight intake of blacktailed jackrabbits (Lefius californicus) 

in northeastern Colorado was calculated from records for the rate that fecal 
pellets were deposited on permanent plots. The indigestibility of the native 
sandhill range forage was estimated from values in the literature (Arnold and 
Reynolds, 1943). It was estimated that if the range forage removed by jack- 
rabbits had been eaten by yearling steers the value of the beef might have 
amounted to $9.35 per hectare per year (or $3.70/acre/year). 

Most methods studied for esti- 
mating herbage intake of leaf-eat- 
ing herbivores have been concerned 
with the potential use of indicators 
found in the solid excreta. These 
methods require precise knowledge 
about the indicator (substance or 
substances) in the food eaten and 
in the feces. The quantity of leafy 
material consumed on rangeland 
can be estimated from fecal output 
if the indigestibility of the forage 
consumed and the quantity of 
feces produced per unit of time per 

l Received for publication November 
20, 1971. 

unit of area are known. Total 
fecal collections from livestock 
have been obtained by means of 
animals trained to “harnesses” 
with fecal collection bags. Wild 
herbivores, such as jackrabbits, 
cannot withstand such stress. The 
difficulties in obtaining total col- 
lection estimates of fecal output 
in livestock may be circumvented 
for jackrabbits by using permanent 
plots from which the rabbit fecal 
pellets are harvested at regular 
intervals. In essence, appropriately 
sized permanent plots, of sufficient 
number, distributed and spaced in 
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a regular-random pattern might 
serve as sub-sample units for pre- 
dicting total fecal production. 

The purpose of this manuscript 
is to describe the seasonal trends 
in the numbers and oven dry 
weights of fecal pellets voided by 
blacktailed jackrabbits (Lepus cali- 
fornicus) at the Eastern Colorado 
Range Station in the years 1968 
to 1970. 

Methods and Materials 

This study was conducted on the 
Eastern Colorado Range Station 
approximately 27 kilometers north 
of Akron in Washington County, 
Colorado. The diet and forage 
preferences of blacktailed jackrab- 
bits were studied here by Sparks 
(1968) and he has described the 
study areas. 

Twenty-four sampling sites, each 
about 0.2 hectares (one-half acre), 
were used for this study. Twelve 
sampling sites grazed by cattle were 
paired in the same pasture with 
twelve “exclosures” to cattle and 
the paired sites were both on the 
same soil types. They were located 
in a linear north-south direction in 
a restricted random arrangement. 


