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Abstract: Diets of coyotes (Canis latrans) on the Rob and Bessie Welder Wildlife Refuge (WWR) in south 
Texas were determined from analyses of scats collected during 1961-62, 1973-74, 1975-76, and 1978-79. 
Diets varied among years due to successional changes in vegetation and changes in prey abundance. Coyote 
diets also varied seasonally, reflecting changing abundances of a wide variety of food items, differential 
vulnerability of prey, effects of plant phenology, and weather conditions. 
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Short-term studies have shown pronounced 
seasonal variation in coyote diets related to the 

availability of various foods (Gipson and 
Sealander 1976, Litvaitis and Shaw 1980, 
MacCracken and Hansen 1982, Van Vuren and 

Thompson 1982, Harrison and Harrison 1984). 
However, reports of coyote diets over long pe- 
riods of time from the same area (e.g., Leopold 
and Krausman 1986) are scarce, and we are not 
aware of studies reporting variations in diets 
associated with successional changes in vegeta- 
tion. In this paper we report on coyote diets on 
the WWR during 1961-62, 1973-74, 1975-76, 
and 1978-79, comparing feeding patterns 
among these periods and relating variations in 
diets to changes in vegetation and vertebrate 

prey populations. 
We thank the Rob and Bessie Welder Wild- 

life Foundation (WWF), Sinton, Texas and the 
Natl. Sci. Found. for funding this study. This 

paper is WWF Contrib. 302. 

STUDY AREA 
We conducted our study on the 32-km2 

WWR, located 50 km north of Corpus Christi, 
Texas. The area generally was described as a 
chaparral-mixed grass shrubland (Drawe et al. 
1978). The vegetation was delineated as 16 dis- 
tinct communities during the early 1960's (Box 
and Chamrad 1966). Substantial changes in 
structure and composition of the vegetation, 
particularly on clay and clay-loam sites, began 
during the late 1960's as a result of several years 
of above average rainfall and a reduction in 
livestock grazing. Early-successional-stage grass- 
es, such as common buffalograss (Buchloe dac- 
tyloides), were replaced by mid- and late- 

successional-stage grasses, such as silver sour- 

grass (Bothriochloa saccharoides) and tall drop- 
seed (Sporobolus asper) (Drawe et al. 1978). 
These authors felt that the herbaceous vegeta- 
tion in at least 4 of the original plant commu- 
nities changed sufficiently by the mid-1970's to 
warrant new community names. The mesquite 
(Prosopis spp.)-buffalograss community was re- 
named a mesquite mixed grass type, chaparral- 
buffalograss became chaparral-mixed grass, and 
huisache (Acacia farnesiana)-buffalograss be- 
came huisache-mixed grass. Additionally, Lind- 
heimer pricklypear (Opuntia lindheimeri) be- 
came uncommon. Consequently, Drawe et al. 
(1978) renamed the halophyte-cactus commu- 

nity as halophyte-shortgrass, and the prickly- 
pear-shortgrass type ceased to exist as a distinct 
community, becoming primarily part of the 
chaparral-mixed grass type. Incorporation of part 
of the pricklypear-shortgrass community into 
the chaparral-mixed grass community during 
the latter 3 periods of this study did not alter 
the trend of increasing abundance of some plant 
species noted in this paper. 

Coyotes were abundant (0.8-1.0/km2) on the 
area during 1978-79 (Andelt 1985). We believe 
that coyote densities did not change apprecia- 
bly during this study. 

METHODS 

Coyote food habits were determined from 
2,590; 570; 584; and 2,610 scats collected on 
roads of the WWR at approximately 2-week 
intervals from February 1961 to August 1962, 
June 1973 to May 1974, June 1975 to May 1976, 
and November 1978 to November 1979, re- 
spectively. Scats were placed in bags marked 
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Fig. 1. Temporal patterns of 3 major food groups in coyote 
diets on the Welder Wildlife Refuge, Texas, 1961-62 (short- 
dashed line), 1973-74 (intermediate-dashed line), 1975-76 
(long-dashed line), and 1978-79 (solid line). 

with date collected, air dried, and stored. The 
1st group of scats was analyzed by F. F. Knowl- 
ton, the 2nd and 3rd by J. G. Kie, and the 4th 

by W. F. Andelt. Food items were identified 
by comparison with reference materials and 
hair medulla patterns (Moore et al. 1974). Be- 
cause small prey are often overestimated in diets 
when reported by frequency of occurrence 
(Martin et al. 1946, Weaver and Hoffman 1979), 
only items comprising >40% of each scat (de- 
termined by ocular estimate) were tabulated 
(Knowlton 1964, Bowen 1981). 

Changes in abundance of fruiting woody 
species of vegetation were based upon percent 
cover as ascertained from permanent line-in- 

Table 1. Annual coyote diets on the Welder Wildlife Refuge, 
Texas during 4 time periods, as determined by averaging 
monthly food type percentages. 

Food type 1961-62 1973-74 1975-76 1978-79 x 

Mammals 73 57 65 61 64 
Birds 2 0 2 1 1 
Insects 12 13 11 5 10 
Fruits 11 21 18 30 20 
Misc. 2 8 5 3 

Table 2. Percentage canopy cover, within plant communi- 
ties, of plants producing fruits consumed by coyotes on the 
Welder Wildlife Refuge, Texas. 

Fruit 1957- 
Plant communitya 58b 1973c 1975d 1979d 

Pricklypear cactus 
Pricklypear-short grass 20.6 0.3 
Liveoak-chaparral f f 0.1 0 

Texas persimmon 
Mesquite-mixed grass 0 0.4 0 0 
Chaparral-mixed grass 0 0.9 1.3 2.5 
Pricklypear-short grass 0 0.8 e e 

Liveoak-chaparral f f 3.2 7.9 

Agarito barberry 
Mesquite-mixed grass 0 0.2 0 0 
Chaparral-mixed grass 2.4 9.9 10.2 11.1 
Pricklypear-short grass 0.5 1.1 
Liveoak-chaparral f f 2.3 3.4 

a Plant community names after Drawe et al. (1978). 
b Data from Box (1959b) and Mann (1975). 
c Data from Mann (1975). 
d Data from D. L. Drawe (on file at WWR). 
e Plant community was considered primarily part of the chaparral- 

mixed grass community because of the disappearance of pricklypear 
cactus and similarities in vegetation (Drawe et al. 1978). 

f Plant community composition was not determined. 

tercept transects (Canfield 1941) established in 
the 1950's and run periodically (Box 1959b; 
Mann 1975; L. D. Drawe, unpubl. data on file 
at WWR). Significant differences in coyote diets 
between years were determined with Sokal and 
Rohlf's (1969:607) method for testing the 

equality of 2 percentages. 

RESULTS AND DISCUSSION 

Overall, mammals made up about 64% of 

coyote diets on WWR, whereas insects and wild 
fruits comprised 10 and 20%, respectively (Ta- 
ble 1). The relative importance of these major 
food types in coyote diets varied seasonally, with 
similar trends during all 4 periods (Fig. 1). 
Mammals comprised the bulk of the diet from 
mid-November through March and during June. 
A bimodal pattern of fruit utilization occurred, 
with peaks in April-May and July-August in 

synchrony with the respective fruiting of indi- 
vidual species. Insects were unimportant in the 

coyote diet from January through July but com- 

prised a significant proportion in late summer 
and fall when orthopterans were available. Birds 

represented <10% (usually <5%) of coyote diets 

during each month of all 4 periods. 
Some of the more striking changes in coyote 

diets were correlated with successional changes 
in vegetation. The virtual disappearance of 

pricklypear cactus from WWR (Table 2) coin- 
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Fig. 2. Temporal patterns of 3 fruit species in coyote diets 
on the Welder Wildlife Refuge, Texas, 1961-62 (short-dashed 
line), 1973-74 (intermediate-dashed line), 1975-76 (long-dashed 
line), and 1978-79 (solid line). 

cided with a significant (P < 0.001) decrease 
of it in coyote diets in August-September of 
1961-62 compared to 1973-74, 1975-76, and 
1978-79 (Fig. 2). The significant 14- (P < 0.001) 
and 5-fold (P < 0.01) increases in utilization of 
Texas persimmon (Diospyros texana) in July- 
August and agarito barberry (Berberis trifo- 
liolata) in April-May, respectively, by coyotes 
during the latter 3 periods (Fig. 2) coincided 
with absolute increases in canopy cover by these 

species (Table 2). Southern dewberries (Rubus 
trivialis) represented 5-13% in April and May 
1961-62 and 9-44% in April and May 1978-79 
of the foods eaten by coyotes but were not im- 

portant components of the diets during the in- 
termediate years of the study. The variation in 
amount of dewberries in coyote diets may have 
been related to fruit production rather than 

plant abundance because the latter was not 
known to change appreciably among the 4 pe- 
riods. 

Among mammalian prey, white-tailed deer 

(Odocoileus virginianus) constituted the largest 
proportion of coyote diets. These proportions 
followed similar trends during all 4 periods 
(Fig. 3) although deer comprised a significantly 
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Fig. 3. Temporal patterns of 3 mammalian prey species in 
coyote diets on the Welder Wildlife Refuge, Texas, 1961-62 
(short-dashed line), 1973-74 (intermediate-dashed line), 1975- 
76 (long-dashed line), and 1978-79 (solid line). 

greater (P < 0.001) proportion of the diet dur- 

ing July-August of 1961-62 than during similar 

periods of the other years. Low rainfall during 
1961-62 led to a delayed and protracted fawn- 

ing period (Knowlton 1976), and persimmons 
were not as common at that time. During the 
latter 3 collections, fawn births occurred earlier 

(Kie et al. 1979, Kie and White 1985), and per- 
simmons were abundant, effectively buffering 
fawns from predation. 

Some changes in coyote diets apparently re- 
sulted from changes in prey abundance. The 

significantly greater (P < 0.001) consumption 
of deer from October through May of 1975-76 
than 1978-79 coincided with a higher deer 

density during the former period (49/km2 in 

Jan-Mar 1976, and 36 and 30/km2 in Jan-Mar 
1979 and 1980) (Kie and White 1985). Coyotes 
also ate significantly more (P < 0.001) deer from 
October through May of 1961-62 and 1973-74 
than during 1978-79 but these differences can- 
not be related to variations in deer densities 
because the latter were estimated with different 

techniques (Knowlton 1964, Kie et al. 1979, Kie 
and White 1985). Similar changes in coyote diets 

J. Wildl. Manage. 51(2):1987 



276 COYOTE FOOD HABITS * Andelt et al. 

were related to variations in deer densities in 
western Texas (Leopold and Krausman 1986). 

Lagomorphs, primarily eastern cottontails 
(Sylvilagus floridanus), also frequently ap- 
peared in coyote diets during fall, winter, and 

spring (Fig. 3). The reduced consumption of 
lagomorphs during summer coincided with in- 
creased availability of fruits and deer fawns. 
Black-tailed jack rabbit (Lepus californicus) re- 
mains were identified in some scats collected 
during 1961-62 but were not verified in any of 
the collections in the latter 3 periods. Although 
jack rabbits were never abundant on the study 
area, they were seen regularly during 1961-62, 
when the vegetation was relatively short. How- 
ever, during the latter 3 periods, only 1 jack 
rabbit was noted in the field. We suspect that 
the reduced number of sightings in the latter 
phases of the study reflects a decreased abun- 
dance of jack rabbits associated with vegetative 
changes rather than increased obscurity due to 
taller vegetation. These interpretations are con- 
sistent with the functional feeding response of 

coyotes to changing hare densities presented by 
Hoffman (1979). 

Southern plains woodrats (Neotoma micro- 
pus) decreased significantly (P < 0.001) in coy- 
ote diets from 1961-62 to 1973-74, 1975-76, 
and 1978-79 (Fig. 3). The pricklypear-short- 
grass community was a preferred habitat for 
woodrats, with pricklypear cactus providing 
food and cover for nest building (Box 1959a). 
Raun (1962) reported increased mortality of ju- 
venile woodrats on the WWR in the summer 
and fall of 1960, which coincided with persis- 
tent flooding of burrows by heavy rains, mini- 
mal fruit production, and deterioration of 

pricklypear cactus. Therefore, woodrats be- 
came less abundant and less available as food 
for coyotes. 

Domestic cattle and plains pocket gophers 
(Geomys bursarius) appeared in low propor- 
tions (usually <10%) in coyote diets throughout 
the year of all 4 periods. Both food items were 
found in smaller proportions during summer 
than other seasons (the summer period typically 
was associated with increased availability of 
fruits and deer fawns). The greatest use of cat- 
tle occurred during winter and coincided with 
the calving period. The amount of hispid cotton 
rats (Sigmodon hispidus) in coyote diets did not 
vary significantly during the study, represent- 
ing 0-20% of the diet during each month ex- 

cept for 1 instance (Feb 1974) when they com- 
prised 40% of the diet. 

Coyote functional feeding responses, associ- 
ated with changing seasons and relative avail- 

ability and vulnerability of prey, have been 
documented by other studies. Some (e.g., Murie 
1951, Young and Jackson 1951, Litvaitis and 
Shaw 1980, Harrison and Harrison 1984, Leo- 
pold and Krausman 1986) have reported coy- 
otes utilizing native fruits comparable to that 
noted here, but we are not aware of other stud- 
ies demonstrating changing coyote diets asso- 
ciated with successional changes in vegetation, 
even though such changes may seem intuitive. 

MANAGEMENT IMPLICATIONS 

Noting that coyote feeding patterns reflect 
the availability of a wide variety of food items, 
differential vulnerability of prey, and seasonal 
effects of plant phenology is not new. However, 
demonstrating that diets change with succes- 
sional changes in vegetation underscores the 
need to accommodate such events in prepara- 
tion of environmental assessments and environ- 
mental impact analyses. Judgments about the 
potential effect of such changes on coyote abun- 
dance also may be appropriate. 

The dramatic seasonal shift by coyotes to 
feeding on native fruits, when they were abun- 
dant, and consumption of insects in significant 
amounts, when other foods were available, sug- 
gests that fruits and insects may substantially 
buffer predation on other species. Hence, it may 
be possible to predict the intensity of coyote 
predation on vertebrate prey through routine 
monitoring of fruit and insect abundance. The 
high consumption of fruits also suggests the po- 
tential, in some areas, for strategic plantings of 
appropriate fruiting species to buffer predation 
on desirable species, or possibly to lure coyotes 
to areas where they might be more easily cap- 
tured. 
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