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AGE AND SEXUAL VARIATION IN THE DIET OF
COLLARED LIZARDS (CROTAPHYTUS COLLARIS)

Troy L.. BEsT AND GARY S. PFAFFENBERGER

ArstrACT—This study presents the [irst examination of relationships among morphologic
variation and diet and the first food habit assessment [or collared lizards (Crotaphytus collaris)
inhabiting the Pedro Armendariz lava tield, New Mexico. Coleoptera, Orthoptera, Hymenoptera,
and Aranae formed the major portion of the diet during the two activity seasons studied. The 145
lizards consumed 63 categories of arthropods as well as eight individual lizards of the genera
Cnemidophorus and Phrynosoma, one snake (Sonora semiannulata), an unidentified bird
nestling, plant tissues, and small pebbles. Analyses revealed that adults and non-adulis differed in
body size and in size ol food items ingested, but the kinds of [ood did not differ signiticantly
between dge classes. Males and females differed morphologically and in the kinds of [oods eaten,
but the size and numbers ol [ood items were similar among sexes. Variables separating months
were probably a reflection of insect phenology. Size and diet differences between sexes may act to
reduce intraspecific competition for food resources.

Though widely distributed in New Mexico, the only data on food habits
of collared lizards (Crotaphyius collaris) for the state were presented by
Ruthven (1907) and Little and Keller (1937). There are no data on [oods of
populations that occur on lava fields in New Mexico, although C. collaris
occurs on three large lava fields in southern New Mexico (Lewis, 1949,
1951; Best et al., 1983).

Studies of Crotaphytus food habits from throughout the range of the
genus have usually been based upon examination of fewer than 20
specimens (e.g., Hallowell, 1856; Ruthven, 1907; Ruthven and Gaige, 1915;
Camp, 1916; Cowles, 1920; Pack, 1923; Force, 1925; Burt, 1928a, 1933;
Springer, 1928; Knowlton and Thomas, 1936; Little and Keller, 1937;
Johnson et al., 1948; Fitch, 1956; Banta, 1960; Whitaker and Maser, 1981;
McAllister and Trauth, 1982). However, the studies of Knowlton (1938) in
Utah, Blair and Blair (1941) in Oklahoma, and McAllister (1985) in
Arkansas and Missouri were based on 93, 91, and 238 specimens,
respectively, and have provided insight into variation in the diet of C.
collaris. McAllister (1985) evaluated seasonal, sexual, and age variation in
his Arkansas-Missouri specimens, but no previous studies have evaluated
food relationships as related to body size, age, and sex for a single
population of C. collaris.

Burt (19285) found males of C. collaris were larger than females in snout-
vent length and head width. Otherwise, relatvely little attention has been
paid to describing sexual size variation in this species (e.g., Greenberg,
1945; Fitch, 1956, 1981). Morphologic studies have lumped sexes (e.g.,
Ingram and Tanner, 1971; Axtell, 1972) or used only males in analyses (e.g.,
Montanucci et al., 1975). No statistical tests have been conducted to assess
the degree of secondary size dimorphism in this species. Perhaps size or
species of food items ingested is related 1o body size of C. collaris.

Is sexual dimorphism reflected in size of prey items consumed? Are there
differences in diet among sexes and ages? These relationships could give
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considerable insight into determining the degree of intraspecific segregation
of food resources. The purposes of our study were to determine the food
items consumed by C. collaris and to examine body size differences among
age classes and sexes, age and sexual variation in diet, seasonal variation in
diet, and relationships between body size and size and number of food items
ingested.

Materiats anxp MetHops—The 760,000 year old (Bachman and Mehnert, 1978) Pedro
Armendariz lava lield is located in Socorro and Sierra counties, New Mexico. It is 15-20 km in
diameter and has one large crater near its center (elev. 1,566 m). The 8- to 5-m high edge of the
black lava abruptly meets the sandy-soiled plains on all sides. The field is well vegetated with
shrubs and grasses, and in many areas small lava pebbles form desert pavement between the
plants. The herpetofauna has previously been described (Best et al., 1983; Best and James, 1984).

During April, July, and August ol 1981 and May and June of 1982, 145 C. collaris were
collected with .22 caliber no. 12 shot. All specimens were preserved in the field with 10%
formalin, stored in 40% isopropanol, and deposited in the Eastern New Mexico University
Natural History Museum, Portales. Stomach contents were later removed, placed into individual
vials, and identified to family when possible. Arancac, Chilopoda, Lepidoptera, and Trichoptera
not identified o family were entered into the data set as Araneae, Chilopoda, etc. Arthropod
taxonomy follows Borror et al. (1981).

To estimate the largest prey items consumed, length and width of the largest food item in each
stomach was measured to the nearest mm with dial calipers; in most cases, these measurements
were on nearly intact bodies of prey taxa. Snout-vent length (SVL), greatest width of head, and
length of head (from snout to the constriction behind the auditory openings) were measured with
dial calipers 1o the nearest mm for each preserved collared lizard. Specimens were divided into
adult and non-adult age groups by body size, and sex was verified by dissection. We followed
Ingram and Tanner (1971) and assigned those with SVL less than 80 mm as non-adults. However,
specimens up to 90 mm SVIL. have been considered non-adults (e.g., Montanucci et al., 1975).
Though intraspecific geographic variation probably exists, examination of the reproductive
organs indicated that the 80 mm length used by Ingram and Tanner (1971) was a reliable
separation ol age groups.

Means, sample sizes, and standard deviations of each morphologic character for each age group
of males and females were determined. A single-classification analysis of variance (ANOVA) was
used to compare age groups and sexes. Product-moment correlation coefficients were calculated
between each ol the prey size and number characters and each ol the lizard body size characters for
cach sex and age. All statistically significant relationships referred to in the text have P values less
than 0.05. Discriminant analyses were used o test for age, sexual, and seasonal variation in food
habits. Best and Gennaro (1984) presented a summary and explanation of the use of discriminant
analysis in food habit studies of lizards. Analyses were conducted using the IBM computer system
at The University of New Mexico and SPSS (Nie et al., 1975) and UNIVAR (D. M. Power, pers.
COMM. ) computer programs.

Resvrts—Composition of Diet—The kinds and numbers of food items in
stomachs of 145 C. collaris are presented in Table 1. Arthropods represented
by highest [requencies of occurrence (number of lizards containing a food
category/total number of lizards X 100) were: Coleoptera, 79%; Orthoptera,
74%; Hymenoptera, b2%, Araneae, 40%; Hemiptera, 27%; Diptera, 21%; and
Lepidoptera, 16%. In addition, 42% of the stomachs contained one or two
small pebbles (ca. 5 mm diameter), and 17% contained plant material in the
form of pieces of stems, leaves, [lowers, or seeds. Although Coleoptera was
represented by at least 16 families, there were more than three times as
many Curculionidae as all other Coleoptera combined. Their frequency of
occurrence was 66%, with 428 of these beetles counted. Orthoptera also was
represented in greatest numbers by one family, Acrididae, which occurred in
71% of the stomachs. The most common hymenopteran family was



Tante 1—Food items found in the stomachs of 145 collared lizards (Grotaphytus collaris) from the Pedro Armendariz lava field, New Mexico. Sample sizes are

given in parentheses and occurrence data are presented as number of lizards containing a food category; total items of that category in the stomachs.

1981 1982
Males Females Males Females
Adults Adults Non-aduls Year Adults Non-adults Adults Non-adults Year Study
Food category (51 (37) (6) total (55) (1) (18) (14 total total
ARTHROPODA
Arachnida
ARANEAE 11;23 12,18 2:5 2546 18;34 2.2 7;12 6;10 55,58 58;104
Chilopoda 1;1 2:2 3:3 1;1 2;2 1;2 45 7.8
Insecta
ORTHOPTERA
Acrididae 25:47 31,62 4:5 60;114 18;54 44 11;20 10;20 43;78 103;192
Blattidae 151 1;1 2.9 2:2
Gryllidae 151 1;1 1:1 33 1;1 1;1 22 55
Mantidae A 34 151 I;1 b
Teuigoniidae 2:2 2.3 ;1 56 2:2 I;1 3:3 8;9
HEMIPTERA
Aradidae 1;3 1;1 2:4 2:2 1;1 558 5;7
Coreidae 1;1 ;1 I:1
Lygaeidae 2:2 17 39 1;1 I;1 1k 3;8 6;12
Miridae 3.3 Il 4;4 4:4
Pentatomidae 11 1;1 1;1 1;1 Paid
Phymatidae I;1 1;1 1;1
Reduviidae 2:4 2.4 3.3 1;2 57 1:3 10;15 12;19
Scutelleridae 2:6 2,6 7:8 45 151 12;14 14;20
Thyreocoridae 11 1:1 |
HOMOPTERA
Cicadidae 153 1;3 ;3
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TaBLE | —Conlinued.

NEUROPTERA
Myrmeleontidae 1;1

COLEOPTERA
Bruchidae
Buprestidae
Cantharidae
Carabidae
Chrysomelidace 44
Cicindelidae
Clambidae

Coccinellidae
Curculionidae 18;1156
Elateridae
Histeridae
Meloidae
Melyridae 1;1
Scarabaeidae
Staphylinidae
Tencbrionidae 14;24
TRICHOPTERA
LEPIDOPTERA 24
Geometridae 2:2
Microlepidoptera
Noctuidae
Nymphalidae 3;7
Sphingidae
DIPTERA 1;1
Asilidae 11;12
Calliphoridae
Cuterebridae 11
Tipulidac

1;1
2:8 1;1 4:5
3:4 4;5
I;1 I;1
22 6:6
1;2 1;2
1:1 1:1
16:54 I 35;150
1;1 1:1
2:4 2;4
1;1
| 1:1
3.8 17,27
2:4
2:2
2:3 2;8
1;1 Il
331
1;1 1:1
I:1
L1511 28.93
1;1

44

318
2;2

30,162

228

29
1:1
2;2
&b
1;1
3,3
1;1

1:1

16;71

2:8

1;1
I;1
1;1
2:2

2:9

4:4

1;1
1;1

12,34

1;16

I;1
2:4

1;1

6;8
1;1
2;2
11518
1:1
7:22
44

I;1

61,278

5,26

2;3
1:2
{Ed|
141
2:2
I;1
57
L]
3:3
3:3
Il
;2
4:5
2,2

1:1

79
1;1
6;7
15;18
361
8;25
10;10
1;2
1;1
151
96,428
5;26
151
47
2;3
151
22
19;29
1;1
711
55
56
4:4
4:8
1;1
2:3
26;28
2:2
151
1:1
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| —Continued.

HYMENOPTERA
Andrenidae
Anthophoridae
Apidae
Braconidae
Chrysididae
Colletidae
Formicidae
Halictidae
Ichneumonidae
Megachilidae
Muullidae
Pompilidae
Sphecidae
Tiphiidae
Vespidae

MISCELLANEOUS

Lizards

Snakes

Birds

Plant tissue
Pebbles

Empty

Number of kinds
of items/stomach
Total number

of items/stomach

10.7

2;4

13;20

38
11;18
1;1

3.7

22

3.3

7.0

23,33

5]
8,8
29;38
1;1

4.8

8.0

18:47
3;3

1;1

11
13;15
20;30

4.9

11.4

1;10

12.0

2;3

2;20
150
2:2
99

11;107
L1
1;1

6;10
55

6.2

6:9

5.1

9.7

2:2
4.3
40;172
4:4
1:1

38
1;1

20;24

33,52

5.3

12.6

1;1
2:4
|
;1
4,6
33
k1
11;72
1;1
i1
2,2
2,2
3.3
63;2056
4:4
22

7.8
I;1
1;1
28:32
62,90
1:1

144;4.7

144;10.2
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Sphecidae (44%) followed by Formicidae (8%). Hemiptera was represented by
nine f[amilies at [requencies less than 10%; Reduviidae and Scutelleridae
were more common. Diptera was represented by Asilidae, at 18% frequency,
with only seven other individuals of at least three families. All categories of
Lepidoptera were represented at frequencies less than 5%. Lizards found in
the stomachs were six Cnemidophorus sp. and two small Phrynosoma
modestum. The one snake, which was lacking its head, was 185 mm in
length and appeared to be a fully adult Sonora semiannulata. The bird
remains were of a nestling similar in size to a horned lark (Eremophila
alpestris), an avian species that is common on the study area. For the 144 C.
collaris with stomach contents, the average number of kinds of items in
each stomach was 4.7. The average number of items per stomach was 10.2.

Age Differences—Results of the ANOVA between age groups (as defined
by body size) are presented in Table 2. Since we separated adults from non-
adult animals on the basis of snout-vent length, significant differences in
this character were expected. In addition, there were statistically significant
differences between ages for width and length of head. This established that
adults are larger than non-adults, but is body size difference reflected in
diet? ANOVA showed that length, width, and length x width of the largest
food item were also significantly different between age groups. The size of
the largest food items in non-adults was smaller than for adults. Thus,
there is an indication that body size is related to size of the food items
ingested.

The results of discriminant analyses between ages (sexes combined) are
shown in Table 3. Almost 87% of the specimens were correctly classified,
implying substantial differences between adult and non-adult lizards. Only
7% of the adults were misclassified, but about 50% of the non-adults were
misclassified. Among the variables contributing most to the separation of
age groups by discriminant analysis were Lygaeidae, Thyreocoridae,
Trichoptera, Colletidae, and Elateridae. When age differences for males
were analyzed separately, 100% of the specimens were correctly classified
with Thyreocoridae, Staphylinidae, Reduviidae, Elateridae, and Lygaeidae
being among the variables that contributed most to the separation. For
ferales, 89% of the specimens were correctly classified with lizards,
Lepidoptera, Braconidae, Myrmeleontidae, and Trichoptera contributing
the most. All food categories separating age groups were represented by very
low frequencies. Thus, discriminant analyses selected categories that were
incidential in occurrence to separate age groups. If real differences existed
between ages, the analyses should have shown separation by some of the
more frequently occurring food categories for one or both age groups.
Thus, age groups were not separated in subsequent analyses.

Sexual Differences—ANOVA also indicated statistically significant differ-
ences between males and females in SVL and width and length of head
(Table 2). Males were larger than females in these characters, but similar
analyses between sexes revealed no differences in the number of kinds of
food items, the number of food items, and length, width, and length x
width of food items. Thus, males and females exhibited significant sexual
size variation, but there were no differences in size and number of food
items ingested between sexes.
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TasLe 2—Age and secondary sexual variation in Crotaphytus collaris from the Pedro
Armendariz lava field, New Mexico.

Analysis of variance?

Character Character-state means! d.f. F-ratio®

Age variation
All Adults  All Non-adults

Snout-vent length 90.40 68.57 1,142 217718550
Width of head 22.71 16.78 1,142 83.952%%*
Length of head 28.28 21517 1,142 Ob.T3TNEe
No. kinds of food items 4.64 4.79 1,143 0.091
No. tood items 10.38 9.42 1.145 0.261
Length of largest food item 19.99 11771 1,143 4.574%
Width of largest food item 6.27 4.88 1,143 7.585%%
Length x width of largest 115.76 62.50 1,143 4,125%

Secondary sexual variation
All Males All Females

Snout-vent length 93.80 86.33 1,119 75.386%**
Width of head 24.64 20.40 1,119 139.138%%*
Length of head 30.42 25.71 1,119 135103 %%
No. kinds of tood items 4.82 4.42 1,119 0.869
No. food items 11.08 9:55 1,119 0.904
Length largest food item 21.29 18.44 1,119 0.698
Width largest food item 6.52 5.98 1,119 1.503
Length x width largest item 163.58 124.38 1,119 1.167
"Dimensions are in mm,

FOne-way analysis of vartance, groups compared pairwise for cach character,

Minimally significant ditference assumed where 2= 0,05 (%), P =< 0,01 (**), and £ < 0.001 (**#*),

Discriminant analyses correctly classified 82% of specimens to sex (Table
3), with Curculionidae, plant tissue, Tenebrionidae, Mantidae, and
Mutillidae contributing most to the separation. Because the first three of
these variables are among the most common food items found in the
stomachs, we believe this separation is valid. An examination of Table 1
reveals that males ate more curculionid beetles, plant tissue, and
tenebrionid beetles than did females. Thus, males and females differed in
diet composition.

Seasonal Differences—Discriminant analysis between months correctly
classified 66% of the animals (Table 3). Separate analyses of data for males
and females increased the correct classification of specimens to above 80%
for both sexes. Curculionidae contributed the most to the separation of
months in the three analyses. As noted previously, the samples from May
and June were collected in 1982, and those from April, July, and August
were collected in 1981. Though monthly differences are present, they cannot
be separated from annual variation. There are changes in the available
insect fauna from one month to the next, but this needs study.

Correlations Among Characters—Because of significant differences in
body size for adults and non-adults of both sexes, Pearson product-moment
correlation coefficients between morphologic characters (SVL., width and
length of head) and food number and size characteristics (number of kinds
of items, number of items, length and width of largest item, length x width
of the largest item) were calculated separately for each of these groups of



422 The Southwestern Naturalist vol. 32, no. 4

TasLe 3—Discriminant analyses among Crotaphytus collaris from the Pedro Armendariz lava
field, New Mexico.

Actual group N cases Predicted group membership

Between ages

All specimens'? Adults Non-adults
Adults 121 113 (93.4%) 8 ( 6.6%)
Non-adults 24 11 (45.8%) 13 (54.2%)

Between sexes

All specimens? Males Females
Males 70 51 (72.9%) 19 (27.1%)
Females 75 7(9.5%) 68 (90.7%)

Belween months

All specimens? April May June July August
April 6 6(100%) 0 0 0
May 53 0 36 (67.9% 7 (13.2%) 9 (17.0%) 1 (1.9%)
June 18 0 2 (11.1%) 8 (44.4%) 8 (41.4%) 0
July LER ] 1 (7.5%) 2 (3.8%) 41 (77.4%) 6 (11.3%)
August 15 0 (6.7%) 0 9 (60.0%) 5 (33.3%)

All males® April May June July August
April 6 6(100%) 0 0 0 0
May 30 0 24 (80.0%)  1(3.3%) 5(167%) 0
June 9 0 0 8 (88.9%) 1(11.1%) 0
July 18 0 0 0 16 (88.9%) 2 (11.1%)
August 0 8 (42.9%) 0 1(14.3%) 3 (42.9%)

All females® May June July August
May 23 19 (82.6%) 0 4 (17.4%) 0
June 9 0 7 (77.8%) 2 (22.2%) 0
July 35 0 0 38 (94.3%) 2 (5.7%)
August 8 0 0 5 (62.5%) 3 (37.5%)

"The datz in subsequent footnotes are given as: percent ol the specimens that were correctly classified: in decreasing order
ol importance, the vaviables accounting for most or all of the differences
6.9%; Lygacidae, Thyreocoridae, Trichoptera, Colletidae, Flateridac, pebbles, Lepidoptera, Megachilidae, Curculioni-

= Tenebrionidae, Mantidae, Mutillidae, Chilopoda, snakes, Scutellenidae, Hymenoptera,

20; Carculionidae, Nymphalidae, Lepidoptera, Cuterebridae, Arvadidae, Scarabaeidae, Coreidae, pebbles, Tiphiidae,
plant tissue,

w: Curculionidae, Nymphalidae, Lepidoptera, Cuterebridae, Scarabacidae. Chrysididae, Megachilidae, Halictidae,
 pebibles.

Curculionidac. Asilidae, Myrmeleontidae, Melotdae, Noctuidae, Elateridae, Cicadidae, Braconidae, Geometridae,
Andrenidac.

lizards. For adult males, adult females, and non-adult females the three
morphologic characters were highly significantly correlated, but for non-
adult males the only significant relationship was between SVL and length
of head.

Among the food number and size characteristics (listed in Table 2), adult
males had significant relationships among all characters, except between
number of items and width of largest food item (P > 0.07). Non-adult males
had a significant relationship only between length of largest food item and
length x width of largest item. For adult females, total number of items and
length of largest food item were correlated, as well as length and width of
largest food item, and length and width of largest food item with length x
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width of largest food item. Non-adult females had significant correlations
between number of kinds of items and number of items, as well as length
and width of largest tood item, and length and width of largest food item
with length x width of largest food item.

When comparisons were made between morphologic characters and food
number and size characteristics adult males had significant correlations
between SVL and number of kinds of items and number of items; non-adult
males had significant correlations between width of head and number of
items, and length of head and number of items. For adult females, SVL was
correlated with number of kinds of items and number of items, and length
ol head was correlated with number of kinds of items and number of items:
non-adult females had signilicant correlations between SVL. and number of
kinds of items and number of items, width of head and number of items,
and length of head and number of kinds of items and number of items.

Discusston—There is a paucity of food habit data available for C. collaris
in New Mexico. Little and Keller (1937) reported a Phrynosoma modestum,
cicadas, a grasshopper, and insect fragments from a specimen collected in
Dona Ana Co., and Ruthven (1907) noted that the diet near Alamogordo
consisted exclusively of insects, including grasshoppers, beetles, and locusts.
In spite of its widespread distribution and conspicuous nature in New
Mexico, food habits of this species have not been studied in detail until
now. In other parts of its range Crotaphytus has been reported to consume
a wide variety of prey species, including grasshoppers, beetles, and other
insects (Hallowell, 1856; Ruthven, 1907; Ruthven and Gaige, 1915; Camp,
1916; Pack, 1923; Force, 1925; Burt, 1928a; Woodbury, 1928; Springer, 1928;
Knowlton and Thomas, 1936; Little and Keller, 1937; Knowlton, 1938; Blair
and Blair, 1941; Johnson et al., 1948; Fitch, 1956; Ruppert, 1980; Whitaker
and Maser, 1981; McAllister, 1985). More unusual items include Lycium
berries (Banta, 1960), other lizards (Cowles, 1920; Burt, 1928a, 1933;
Woodbury, 1928; Little and Keller, 1937; Klauber, 1939; Johnson et al.,
1948; Fitch, 1956; Banta, 1960; McAllister, 1985), snail shells (Blair and
Blair, 1941; McAllister, 1985), and a small mammal (McAllister and Trauth,
1982). We found a similar diversity of foods ingested by collared lizards:
spiders, centipedes, more than 60 taxa of insects, lizards, a snake, a bird,
plant tissue (stems, leaves, flowers, seeds), and pebbles.

Sand grains and small rocks were found in the stomachs of lizards
examined by Pack (1923), Burt (1928a), Knowlton and Thomas (19%6), and
McAllister (1985); Johnson (1966) indicated that such particles may function
as abrasive agents to aid in the maceration of arthropod exoskeletons.
Because of their frequency, rather uniform size, and occurrence of either one
or two pebbles, we agree that they are probably useful in breaking up food
items.

McAllister (1985) pointed out that availability, rather than preference,
dictates the numbers and kinds of prey species eaten by C. collaris. Collared
lizards seem to be opportunistic feeders, as they take such a wide variety of
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prey taxa and size classes. However, they consistently consume orthopte-
rans, coleopterans, arachnids, lepidopterans, and hymenopterans.

McAllister (1985) found the diet of hatchling and juvenile collared lizards
was less varied than that of adults, and their stomachs contained only small
grasshoppers, true bugs, and jumping spiders. He auributed differences
between age groups to the synchronous timing of hatching and increased
availability of certain prey, especially grasshoppers. We also found the diet
of non-adults was less varied than that of adults, but we attribute some of
this difference to the smaller sample size for non-adults. To separate ages,
discriminant analyses tended to select uncommon items that were found in
only one age class. While this gave a high level of separation, it did not
truly reflect relationships among age groups. The major food categories
consumed by adults were also consumed by non-adults, and in about the
same numbers of kinds and items. When size of food items were compared,
however, there were significant differences between adult and non-adult
lizards. Non-adults ate statistically significantly smaller food items than
adults. This 1s to be expected since they do not have the body size to handle
larger prey. Thus, non-adults and adults ate the same prey taxa, but
significantly different size classes. Our findings agree with McAllister (1985)
in regard to diversity and size of prey, indicating that C. collaris may have a
similar relationship among age groups throughout its range.

Burt (1928a) and Fitch (1981) found secondary sexual size difference in
collard lizards; we found males were significantly larger than females in
SVL and width and length of head. No previous studies have attempted to
relate secondary sexual size variation in C. collaris 1o food habit data.
McAllister (1985) found no preference for prey items between sexes in his
Arkansas-Missouri study. We found no differences between sexes in number
of kinds of food items, number of food items, and size of food items.
However, we did find differences in prey items eaten by each sex. Thus,
males and females eat the same numbers and sizes of food items, but the
kinds of food items differ somewhat. We did not find evidence that males
were consuming items that were totally different from females, but the two
sexes ate different proportions of various food categories, i.e., Curculioni-
dae, plant tissue, Tenebrionidae, Mantidae, Mutillidae, etc., that were used
to separate sexed by discriminant analyses. Perhaps the sexes forage
differently and are exposed to different food typed, or males and females
may actually prefer different foods. There is considerable overlap in food
habits between sexes.

Seasonal variation in diet was observed by Fitch (1956) and McAllister
(1985). Our study suggests seasonal changes in diet of C. collaris that are
related to seasonal changes in abundance of insect taxa. Data on seasonal
abundance of insects need to be collected and compared to diet variation to
properly assess this relationship.

In summary, we have provided the first detailed listing of foods
consumed by a population of C. collaris in New Mexico, determined that
adults and non-adults eat different sizes of the same food items, shown that
there is secondary sexual size variation in collared lizards, found that males
cat different proportions but the same numbers and size of prey items as
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females, and that there is seasonal and possibly annual variation in the diet
of this species. Additional studies are needed to determine food availability,
relationships with other species, and the selective advantages to separation
of food types consumed (whether food taxa, sizes, or numbers) among ages
and sexes. Age and sexual differences in diet may act to reduce intraspecific
competition for food in this species.

W. R. Barber, D. G. Beard, F. H. Best, H. C. James, H. F. Pearson, and F. W. Weckerly gave
vialuable assistance in the field. B. N. Best assisted in recording data. N. J. Scou, Jr., and J. D.
Stuart verified our identifications of the vertebrate remains in the stomachs. C. Intress and T. E.
Garrison assisted in proofreading. F. W. Judd, J. O. Whitaker, Jr., and an anonymous reviewer
provided numerous suggestions that greatly improved the manuscript.
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