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Highlight: Fecal pellets were taken from black-tailed jack- 
tabbits and desert cottontail rabbits for studies of rates of natural 
degradation. Microscopic analyses of fecal samples showed a 
significant difference in the proportion of grasses, forbs, and 
woody plants ingested by the two leporid species sampled. Jack- 
rabbits had ingested greater proportions of grasses and woody 
plants while cottontails had ingested greater proportions of forb 
material. Degradation of fecal pellets was observed at regular 
intervals from 1972 to 1974. Time required for complete dis- 
appearance of pellets was estimated at 4.4 years for jackrabbits 
and 9.5 years for cottontails. Relative humidity and precipitation 
were strongly correlated (r = -0.98 and -0.95 for jackrabbits 
and cottontails, respectively) with disappearance of pellets. 

This study of black-tailed jackrabbits (Lepus californicus) 
and desert cottontail rabbits (Sylvilagus auduboni) was designed 
to consider the following: comparisons of the vegetational 
composition of dietary material; short-term degradation (in- 
cluding disappearance) of fecal pellets in typical habitat; and the 
telationship between fecal pellet degradation, pellet composi- 
tion, and weather variables. Prediction equations were de- 
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veloped for fecal pellet degradation over time and in relation to 
weather variables. 

Counts of fecal pellets have been widely used as an indirect 
method of censusing several mammalian species. Most workers 
stressed the need to know defecation rate, time interval between 
counts, location and identification of all pellets in plots, and 
average weight of pellets produced and collected (Arnold and 
Reynolds 1943; Eberhardt and Van Etten 1956). Ferguson 
(1955) and Wallmo et al. ( 1962) investigated effects of weather 
and other factors on deterioration of fecal material and, thus, the 
pellet-group counts of deer. 

Arnold and Reynolds ( 1943) suggested using fecal pellets for 
estimating jackrabbit population densities and amounts of 
forage removed by jackrabbits, but they did not consider effects 
of degradation of pellets over time. Kundaeli and Reynolds 
(1972) recognized this problem, for they made only relative 
population predictions from their annual counts of desert cotton- 
tail fecal pellets in New Mexico. Hansen (1972) used numbers 
of black-tailed jackrabbit pellets collected at 3-month intervals 
in northeastern Colorado to predict amounts of forage removed 
by these hares. Cochran and Stains (1961) quantified the 
deposition of fecal pellets by eastern cottontail rabbits (S. 
floridanus) under penned conditions. Their studies showed 
degradation rates differed with type of habitat and diet; possible 
utilization of pellets by invertebrates was noted. Lord (1963) 
found that rain hastened the disappearance of eastern cottontail 
fecal pellets, but felt earthworms ingested many pellets. 
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Study Area and Methods 

This study was conducted on the Texas Tech University Experi- 
mental Farm at Lubbock, Tex. Buffalograss (Buckloe dactyloides), 
blue grama (Bouteloua gracilis), catclaw mimosa (Mimosa biunci- 
fera), and honey mesquite (Prosopis glandulosa) were the dominant 
plants on the study area. Twelve black-tailed jackrabbits and 7 desert 
cottontails were collected in the evening hours of June 15-16, 1972. 
This time of day was selected for collection because these lepaids 
produce and reingest soft fecal material, from the cecum, in the 
morning hours and have reverted to production of hard fecal pellets by 
evening (Hansen and Flinders 1969). Sex was noted, and age of the 
animals was determined by body weight and degree of closure of the 
epiphyseal line at the proximal end of the humerus. Digestive tracts 
were removed for processing. Fecal pellets were removed from the 
lower end of the colon of each animal. These fecal pellets were 
identical in compaction, size, and appearance to freshly voided feces 
found in the field. Five pellets from each leporid were used for dietary 
studies. These were dried in an oven at 70°C and then ground in a mill 
over a l-mm screen. Two microscope slides were prepared from each 
fecal sample after the sample was washed over a 0. I-mm screen. Ten 
microscope fields were examined, under 100X magnification, oneach 
of the two slides of fecal material for each leporid. Stomach contents 
were processed and examined in a like manner (Flinders and Hansen 
1972). 

The histological characteristics of plant epidetmal tissues were used 
as the basis for identification of plant fragments. A reference collec- 
tion of plant tissues from all plant species found in the study area was 
prepared for histological comparisons with stomach and fecal materi- 
al. Percent frequency, recorded for each plant species identified in 
stomach contents and fecal pellets, was converted to particle density 
per microscope field (Fracker and Brischle 1944). Relative particle 
density for each plant species was used as an estimate of percent 
relative dry weight of each food item (Sparks and Malechek 1968). 
Kulczynski’s Index of Similarity (Oosting 1956) was used to compare 
diets from stomach and fecal samples of each species. Chi-square 
analyses were used to test for proportionate differences in dietary 
samples. Plant frequency in the habitat was estimated in mid-July 
1972 from 140 randomly placed 30x60.cm quadrats. 

Pellet degradation was studied within a 2 X2-m rabbit-proof (but not 
mdent-proof) exclosure, which was constructed in a stand of vegeta- 
tion dominated by buffalograss (Fig. I). Eight plots, 15 cm in 
diameter, of fine wire mesh 10 cm in height, of which 5 cm was buried, 
were arranged in a randomized block pattern within the exclosure. 
Fecal pellets removed from the lower colons of the leporids and not 
used for dietary studies were air-dried for 72 hours. Twenty fecal 
pellets, proportionately representative of the age and sex ratios of the 

animals collected, were placed in each of the 8 plots; jackrabbit pellets 
were placed in 4 of the randomly selected plots and cottontail pellets 
were placed on the otherd. All naturally occurring leporid fecal pellets 
were removed from plots prior to the deposition of test samples. Fecal 
pellets were examined and counted weekly for the first 2 months, and 
tien monthly for the remainder of the study period. Mean monthly 
precipitation, mean relative humidity, and mean air temperature were 
obtained from the U.S. Weather Bureau at the Lubbock airport 
(approximately 7 km from the study area). 

Correlation analysis was used to determine the relationship between 
number of fecal pellets remaining and time elapsed. One-factor and 
multiple-factor regression analyses were used to determine the degree 
of association between number of pellets remaining in relation to the 
accumulated amount of average precipitation and accumulated aver- 
age relative humidity (Kerlinger and Pedhazur 1973). Statistical tests 
were evaluated at the 5% level of significance. Percent relative humid- 
ity was transformed using 

Angle = arc sin d proportion 
as suggested by Woolf (1968) for data expressed as proportions or 
percents. 

Results and Discussion 

Eighteen plant species were identified in the samples from the 
stomachs and 16 plant species in the fecal samples of black- 
tailed jackrabbits. There was 86% similarity between the pro- 
portions of each plant species found in both stomach and fecal 
samples of these hares. Fifteen plant species were identified in 
the stomach and fecal samples of desert cottontail rabbits. We 
found 73% similarity between the proportions of each plant 
species in the stomach and fecal samples of these rabbits. Chi- 
square analyses showed no significant difference in the propor- 
tions of grasses, forbs, and woody plants within the stomach and 
fecal dietary samples forboth black-tailed jackrabbits anddesert 
cottontail rabbits. These comparisons indicate fecal material 
can be used to adequately represent the dietary composition of 
both leporids in our sample at this time of the year. 

We found 65% similarity between the proportions of plant 
species in fecal pellets of black-tailed jackrabbits and desert 
cottontail rabbits. There was a significant difference in the 
proportions of grasses, forbs, and woody plants consumed by 
the two species of leporids. In desert cottontail feces, 47.2% of 
the dry weight was derived from forbs, while only 12.3% of the 
dry weight of jackrabbit feces was forb material. Thus, hares 
ingested greater proportions of grasses and woody plants than 
the rabbits. Sand dropseed (Sporobolus cryptandrus), summer- 
cypress (Kochia scoparia), and honey mesquite were the most 
important grass, forb, and woody plant, respectively, in the 
diets of both leporids; but dietary proportions were different 
rable 1). Plants of importance in diets of both species were not 
those most available in the habitat according to our measure- 
ments of relative frequency. 

Fecal pellets were placed in plots on July 1, 1972, and by July 
9 there was an 11% decrease in the number of jackrabbit pellets 
and a 10% decrease in the number of cottontail pellets (Fig. 2). 
Fecal pellet degradation after the first 9 days was significantly 
different for the samples from the two leporid species. The 
linear correlation coefficient(r) between number of fecal pellets 
remaining and time elapsed in months was +0.96 for jack- 
rabbits. The regression coefficient(b) associated with the linear 
model was -0.34. Both values were significant. If this trend 
continued, it would take 4.4 years for complete degradation of 
the sample of jackrabbit pellets. 

The same relationship was evaluated for cottontail fecal 
pellets, and the analysis yielded a correlation coefficient of 
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-0.98. The regression coefficient associated with this linear 
model was -0.16. These values were also significant. If we 
again assume a constant rate (with reference to the b value) of 
disappearance, it would take 9.5 years for complete degradation 
of the sample of desert cottontail fecal pellets. Actual decom- 
position rates of all fecal pellets in the study plots after 2 years 
may not be linear or may not follow the linear model established 
during the reported nearly 2 yeas of study. 

We can only speculate as to the cause for the significant 
difference in rate of fecal pellets. As noted, there were signifi- 
cant differences in the vegetative composition of the fecal 
pellets from the two leporid species. The smaller fecal pellets of 
cottontails may have penetrated deeper into the buffalograss turf 
and thus gained added protection from weather and other 
degenerative factors. Laboratory treatment and limited sample 
size must also be taken into account. 

In considering those factors related to degradation of leporid 
fecal pellets, we found mean, relative humidity was slightly 
more effective than mean monthly precipitation in predicting 
degradation. For black-tailed jackrabbits, the correlation co- 
efficient for the relationship between the number of fecal pellets 
remaining and accumulated mean monthly relative humidity 

was -0.96; r for the relationship between the number of fecal 
pellets remaining and accumulated mean monthly precipitation 
was -0.94. Degradation of black-tailed jackrabbit fecal pellets 
may be predicted using 

+ = 19.01 - 0.70 Xi 
where ? refers to number of pellets remaining and xi refers to 
accumulated mean monthly relative humidity, and 

P = 19.98 ~ 0.27 xi 
where ? refers to number of pellets remaining and xi refers to 
accumulated mean monthly precipitation. 

The correlation coefficient for the relationship between the 
number of desert cottontail fecal pellets remaining and accumu- 
lated mean monthly relative humidity was -0.98. The correla- 
tion coefficient for this relationship using accumulated mean 
monthly precipitation was -0.95. The number of desertcotton- 
tail fecal pellets remaining may be predicted using 

? = 18.36 - 0.33 xi, 
where $’ refers to number of pellets remaining and xi refers to 
accumulated mean monthly relative humidity, and 

P = 19.23 - 0.12 xi 
where $’ refers to number of pellets remaining and xi refers to 
accumulated mean monthly precipitation. Relative humidity 



and precipitation were correlated so highly (r = 0.96) that their 
use together in a multiple regression to predict disappearance of 
fecal pellets did not significantly add to the coefficient of 
multiple correlation. 

The greatest amount ofdegradation of pellets occurred during 
summer and fall (Fig. 2). We noted that subterranean termites 
(G~zcrthitermes spp.) were responsible for 39% of the degra- 
dation during that time (Fig. 3). Haverty et al. ( 1974) demon- 
strated that termite activity was highly dependent on tempera- 
ture and precipitation. Thus, while termites were responsible for 
much of the pellet degradation, the ultimate causative factors 
were weather components. 
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