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Feeding Ecology of the Lizard, Uta stansburiana,
in Southeastern New Mexico
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ABSTRACT. — This study presents the first food habit assessment for the side-blotched lizard (Uta
stansburiana) in the shinnery oak-mesquite habitat (Quercus havardii-Prosopis glandulosa) of
southeastern New Mexico. Ants, beetles, true bugs, grasshoppers, and spiders formed the major
portion of the diet during the four year study. Discriminant analyses revealed the existence of
annual, seasonal (monthly), and sexual variation. Variables separating years were incidental in
occurrence; the major food categories occurred consistently between years. Seasonal variation was
attributed to temporary changes in abundance of arthropods through the growing season. Sexual
variation was pronounced in most samples and may be related to sexual size dimorphism or to
behavioral differences related to defense of territories and attraction of mates. The sexual differ-
ences in diet may act to reduce intraspecific competition for food resources.

The feeding ecology of the side-
blotched lizard (Uta stansburiana) has
been studied in several areas of the
western United States (e.g., Knowlton
and Janes, 1931, 1932; Cole, 1932;
Woodbury, 1932; Knowlton and An-
thon, 1935; Knowlton and Thomas,
1936; Dixon and Medica, 1966; Milstead
and Tinkle, 1969; Parker and Pianka,
1975). Some investigators have found
intersexual variation (Parker and Pian-
ka, 1975) while others have found con-
siderable microhabitat (Knowlton and
Anthon, 1935; Knowlton and Thomas,
1936) and geographic variation (Parker
and Pianka, 1975). Seasonal variation
was noted by Cole (1932), Milstead and
Tinkle (1969), and Parker and Pianka
(1975); annual variation was shown for
a Texas population by Tinkle (1967) and
Milstead and Tinkle (1969). Best and
Polechla (1983) reported some diet data
for U. stansburiana in their study of Cne-
midophorus gularis in southeastern New
Mexico. In view of the previous studies

! Present address: Department of Biology and
Museum of Southwestern Biology, The Univer-
sity of New Mexico, Albuquerque, New Mexico
87131, USA.

of food habit variation and because no
extensive studies of Uta have been con-
ducted in the shinnery oak-mesquite
plant association in southeastern New
Mexico, the present study was initiated
to document the food items consumed
in that area, and to examine annual,
seasonal (monthly), and sexual varia-
tion.

MATERIALS AND METHODS

From 1976 through 1979, 266 LI. stans-
buriana were collected approximately 40
km E of Carlsbad in Eddy and Lea
Counties, New Mexico (within a 8 km
radius of drill hole ERDA 9, SE corner,
Sec. 20, T225, R31E). Specimens were
fixed in 10% formalin and stored in 40%
isopropyl alcohol. Stomach contents
were later removed, placed into indi-
vidual vials, and identified to family
when possible. Arthropod taxonomy
presented herein follows Borror et al.
(1981).

Discriminant analyses (Nie et al.,
1975) were used to statistically distin-
guish between years, months, and sexes.
The discriminating variables used in
this study were the numbers of items in
each food category found in each of the
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lizard stomachs. Discriminant analysis
attempts to distinguish between groups
by forming one or more linear combi-
nations of the discriminating variables.
These “discriminant functions” are
formed in such a way as to maximize
the separation of the groups being com-
pared. In other words, the analyses are
able to “discriminate” between years,
months, or sexes in the sense of being
able to tell them apart. By taking sev-
eral variables and mathematically com-
bining them, one or more dimensions
(discriminant functions) are calculated
on which, for example, males are clus-
tered at one end and females at the oth-
er. Since the discriminant functions can
be thought of as the axes of a geometric
space, they can be used to study the spa-
tial relationships among the groups. The
weighting of each variable, according
to its contribution to the determination
of the discriminant function, serves to
identify the variables which contribute
most to differentiation along the re-
spective function. Once a set of vari-
ables is found which provides satisfac-
tory discrimination for cases with
known group membership, a check of
the adequacy of the discriminant func-
tions can be made. This is accomplished
by classifying the original set of cases
to see how many are correctly classified
by the variables being used. This clas-
sification procedure involves the use of
a separate linear combination of the
discriminating variables for each group.
These produce a probability of mem-
bership in the respective group; the case
is assigned to the group with the high-
est probability. The percent of “correct”
classifications is calculated (by a com-
parison of the calculated group mem-
bership with the known group mem-
bership) to give a measure of the
adequacy of the use of the variables in
distinguishing between groups (years,
months, or sexes as in this study).

Two separate data sets were used in
the analyses. One contained the num-
ber of individuals in each arthropod or-
der. The second included the number
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of individuals identified to family ex-
cept where identification was impossi-
ble (e.g., unidentified Hymenoptera
were entered as Hymenoptera, Formi-
cidae was another character, Chalcidoi-
dea another, etc.). Analyses were con-
ducted using the IBM computer system
at the University of New Mexico. Spec-
imens and their stomach contents were
deposited in the Eastern New Mexico
University Natural History Museum in
Portales.

Lizards were collected in a shinnery
oak-mesquite association (Quercus ha-
vardii-Prosopis glandulosa). Although
shinnery oak and mesquite did not have
the greatest plant density on our study
area, they were among the most ob-
vious plant taxa. Extensive vegetation
analyses of this non-cultivated region
are given in Best and Jackson (1982).

RESULTS

The kinds and numbers of food items
in the stomachs of the 266 U. stansbu-
riana are presented in Table 1. In addi-
tion, one nematode was found in a fe-
male collected in June, 1978. Arthropods
represented by the highest frequencies
of occurrence (number of specimens
containing a food category/total num-
ber of specimens X 100) were: Hyme-
noptera, 80%; Coleoptera, 67%; Hemip-
tera, 46%; Orthoptera, 38%; and Araneae,
32%. These categories were well repre-
sented in each of the four annual sam-
ples of lizards. Other consistently oc-
curring arthropods were Homoptera,
Neuroptera, Lepidoptera, and Diptera.
Although the Hymenoptera were rep-
resented by at least eight families, there
were more than 10 times as many For-
micidae as all of the other hymenopter-
ans combined. Their frequency of oc-
currence was 76% with 1,838 ants being
counted. The Coleoptera were more
evenly distributed among the 16 fami-
lies identified, but Carabidae, Scara-
baeidae, Tenebrionidae, and Curculion-
idae each had a 9-11% frequency of
occurrence. Other coleopteran families
occurred at frequencies <6%. In addi-



TasLE 1. Food items found in the stomachs of 266 Uta stansburiana collected from 1976 to 1979 in southeastern New Mexico. Sample sizes are given in
parentheses next to the year. Occurrence data are presented as: % of lizards containing the food category (% of the total number of prey items; mean

number of prey eaten per lizard eating such prey). There were no empty stomachs.

Food category

1976 (54)

1977 (89)

1978 (64)

1979 (59)

Combined (266)

Arachnida
Araneae
Acari
Solifugae

Hexapoda
Collembola (1)
Thysanura (1)
Orthoptera (8)
Dermaptera (1)
Isoptera (1)
Psocoptera (1)
Thysanoptera (1)
Hemiptera (12)
Homoptera (8)
Neuroptera (2)
Coleoptera (16)
Lepidoptera (4)
Diptera (10)
Hymenoptera (8)

Miscellaneous
Insect eggs
Lizards
Plants

11:1( 1.2;1.0)

24.1( 3.0;1.2)

59.3 (15.2; 2.3)
33.3( 6.1;17)
0.1( 0.6;1.0)
61.1(15.2;2.3)
13.0( 1.8;1.3)
167 ( 2.0;1.1)
79.6 (54.9; 6.3)

38.2( 3.1; 1.0)
10.1( 1.7;2.2)

1.1( 0.1;1.0)
45( 0.5;1.5)
61.8 (11.9; 2.5)
34.8( 4.4;1.7)
6.7 ( 0.7;1.3)
71.9 (13.8; 2.5)
315( 4.7;1.9)
20.2( 2.4;1.5)
78.7 (46.4;7.6)

1.1( 0.1;1.0)
2.3( 0.2;1.0)

406 ( 3.3;1.3)
9.4 ( 0.9;1.5)
1.6 ( 0.1;1.0)

1.6( 0.1;1.0)
47 ( 0.9;3.0)
1.6 ( 0.1;1.0)

547 ( 4.1;1.2)
3.1( 0.2;1.0)

15.6 ( 1.9;1.9)
15.6 ( 3.0;3.0)
6.3( 0.5;21.3)
68.8( 9.4;2.2)
23.4( 2.4;16)
10.9 ( 0.7;1.0)
81.3 (70.9;13.9)

3.1 ( 1.8;29.0)

30.5 ( 3.7;1.4)
5.1( 0.4;1.0)

1.7 ( 0.1;1.0)

45.8 ( 4.2;1.1)

1.7 ( 2.2;15.0)

81.4 (66.2:9.6)

31.6( 3.0;1.2)
6.8 ( 1.0;1.8)
0.4 (<0.1;1.0)

1.1( 2.4;26.3)

15( 0.3;25)
0.8( 0.1;1.0)
38.4( 3.6;1.2)
0.8( 0.1;1.0)

0.4( 0.5;15.0)

0.4 (<0.1; 1.0)
15( 0.2;1.5)
455( 8.3;2.3)
24.4( 3.51.8)
75( 0.8;1.3)
67.3(11.9;2.2)
248( 33;17)
143( 1.4;13)
80.1(59.2;9.3)

0.8( 0.5;9.0)
0.4 (<0.1; 1.0)
0.8( 0.1;1.0)

! Minimum number of families represented.
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TaBLE 2. Canonical discriminant analyses between years and months based upon stomach contents
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of Uta.
Actual group N Predicted group membership
Years (1976-1979)!2 1976 1977 1978 1979
1976 54  33(61.1%) 8 (14.8%) 4( 7.4%) 9 (16.7%)
1977 89 24 (27.0%) 39 (43.8%) 10 (11.2%) 16 (18.0%)
1978 64 6( 9.4%) 2( 3.1%) 30 (46.9%) 26 (40.6%)
1979 59 14(23.7%) 10 (16.9%) 12 (20.3%) 23 (39.0%)
Months (1977-1979) May June July August
May 31 23(74.2%) 4 (12.9%) 4(12.9%) 0
June 63  19(30.2%) 21 (33.3%) 16 (25.4%) 7 (11.1%)
July 67  13(19.4%) 12 (17.9%) 38 (56.7%) 4( 6.0%)
August 19 4(21.1%) 2 (10.5%) 3 (15.8%) 10 (52.6%)
Months—1977+ March April May June July
March 13 6(46.2%) 3(23.1%) 0 2 (15.4%) 2 (15.4%)
April 19 1( 5.3%) 8 (42.1%) 1( 5.3%) 5(26.3%) 4(21.1%)
May 8 1(12.5%) 2 (25.0%) 2(25.0%) 1(12.5%) 2 (25.0%)
June 21 0 4 (19.0%) 3(14.3%) 8 (38.1%) 6 (28.6%)
July 28 1( 3.6%) 1( 3.6%) 3(10.7%) 8 (28.6%) 15 (53.6%)
Months—1978° May June July August
May 13 7 (53.8%) 3(23.1%) 2(15.4%) 1( 7.7%)
June 19 2(105%)  11(57.9%) 6 (31.6%) 0
July 19 3 (15.8%) 4(21.1%) 11 (57.9%) 1( 5.3%)
August 10 0 2(20.0%) 1 (10.0%) 7 (70.0%)
Months—1979¢ May June July August
May 10 8 (80.0%) 0 2(20.0%) 0
June 23 4 (17.4%) 12 (52.2%) 6(26.1%) 1( 4.3%)
July 20 5 (25.0%) 2(10.0%) 12 (60.0%) 1( 5.0%)
August 9 2(22.2%) 0 2(22.2%) 5 (55.6%)

! The data in subsequent footnotes are given as: percent of the specimens that were correctly classified; in decreasing

order of importance, the variables accounting for most or all of the differences.

* 47 0%; Hemiptera, Collembola, Hymenoptera, Orthoptera, Araneae, Diptera, Lepidoptera, Homoptera, insect eggs,

and Thysanoptera.

351.1%; Hymenoptera, insect eggs, Orthoptera, Hemiptera, Collembola, Araneae, Acari, Coleoptera, Homoptera,

and Neuroptera.

4 43.8%; Diptera, Hemiptera, Coleoptera, lizards, Thysanura, Psocoptera, Homoptera, and Hymenoptera.

® 59.0%; Orthoptera, insect eggs, Hymenoptera, Coleoptera, Acari, Hemiptera, and Diptera.
¢ 59.7%; Hymenoptera, Hemiptera, Neuroptera, Orthoptera, and Diptera.

tion, there was a 36% frequency of un-
identified coleopterans (169 individual
insects). There were 12 families of He-
miptera—Cydnidae, Scutelleridae, and
Lygaeidae being the most common oc-
curring at frequencies ranging from 7-
19%, respectively. Orthopterans were
predominantly Acrididae (33% frequen-
cy); other families were at frequencies
<3%. The most common homopteran
family was Cicadellidae (11% frequen-
cy). Most of the lepidopterans and dip-
terans were identifiable only to order.
The results of the discriminant anal-

ysis between years (sexes combined),
using the number of arthropods in each
order as characters, are shown in Table
2. Only 47% of the specimens were clas-
sified correctly indicating little differ-
ence between years. The analysis using
all arthropod taxa (orders, suborders,
superfamilies, families) classified 85% of
the specimens correctly. In decreasing
order of importance, the variables sep-
arating years were Cydnidae, Scuteller-
idae, Tenebrionidae, Coleoptera, Carab-
idae, Sphecidae, and Lygaeidae. Since
these categories were represented by
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small numbers of occurrences, the an-
nual variation was primarily attribut-
able to food categories that were found
during only one or two of the four years.

The distributions among the four
years for lizards that were incorrectly
classified showed some relationships
between years (Table 2). The large
number of lizards incorrectly classified

in 1977 and 1979 were evenly distrib-

uted between the other years. For 1976,
the few (21 specimens) that were incor-
rectly placed were distributed evenly
between 1977, 1978, and 1979, and for
1978 a large number of incorrectly
placed lizards were assigned to 1979.
Perhaps, 1979 was an “average” year,
1976 was quite different from 1977, 1978,
and 1979, and 1978 and 1979 were more
similar to each other than to either 1976
or 1977.

Discriminant analyses were per-
formed between months (May through
August) combining data for 1977, 1978,
and 1979 (sexes combined). The results
are presented in Table 2 and show 51%
of the specimens to be correctly classi-
fied. Using all arthropod taxa, 70% were
classified correctly. Variables contrib-
uting the most to the latter classifica-
tion were Formicidae, Acrididae, insect
eggs, Sphecidae, Cydnidae, Coleoptera,
Homoptera, and Dictyopharidae. Of
these, Formicidae, Acrididae, and Co-
leoptera occurred most consistently.

When months were considered for
individual years, discriminant analyses
showed some difference between
months for each year (Table 2). Analy-
ses using all arthropod taxa correctly
classified 76, 89, and 77% of specimens
to month for 1977, 1978, and 1979, re-
spectively. For 1977, variables account-
ing for most of the differences were
Diptera, Dascillidae, Thysanura, liz-
ards, Coleoptera, Homoptera, Cydni-
dae, and Ichneumonidae. Only Coleop-
tera and Cydnidae occurred with any
regularity in the monthly samples.
Thus, the separation of months in 1977
was primarily based upon incidental
occurrences. The 1978 data showed
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Fic. 1. Discriminant analyses between sexes of
Uta, The graphs depict the percentages of speci-
mens correctly classified to sex for each analysis.
Sample sizes for each sex are presented inside the
bar graphs. The data presented below are given
as the overall percent of specimens that were clas-
sified correctly, and in decreasing order of im-
portance, the variables accounting for most or all
of the differences: A) 92.3%, Hymenoptera, Co-
leoptera, Lepidoptera, Orthoptera; B) 90.9%, Hy-
menoptera, Araneae, Collembola, Solifugae, He-
miptera; C) 68.4%, Homoptera, Araneae; D) 60.0%,
insect eggs; E) 100%, Orthoptera, Hymenoptera,
Araneae, Coleoptera; F) 100%, Hymenoptera, He-
miptera, Homoptera, Coleoptera, Araneae, Dip-
tera; G) 90.0%, Hymenoptera, Isoptera, Orthop-
tera, Neuroptera, Acari; H) 66.7%, Homoptera; I)
70.3%, Hymenoptera, insect eggs, Homoptera, So-
lifugae; J) 74.6%, Hymenoptera, Acari, Lepidop-
tera, Araneae, Hexopoda, Orthoptera; K) 73.2%,
Hymenoptera, Araneae, Hexapoda, Solifugae, Is-
optera.

greater differences between months
than 1977 or 1979. Acrididae, insect
eggs, Diptera, Formicidae, Tenebrioni-
dae, Carabidae, and Coccinellidae ac-
counted for the most differences. Acri-
didae, Formicidae, and Tenebrionidae
were well represented in the 1978 data,
and there was an 89% correct separation
of months. For 1979, variables contrib-
uting the most to the differences were
Formicidae, Sphecidae, Cleridae, Dic-
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TabLE 3. Food items found in the stomachs of Uta during 1978 and 1979. See Table 1 for data
presentation format.

Year and month of collection

1978
May (13) June (22)
Food category 34 (10) 22(3) 348(9) 29 (13)
Arachnida
Araneae 10.0( 1.9;1.0) 33.3( 2.5;1.0) 66.7 (15.2;1.7) 30.8( 1.2;1.0)
Acari 10.0( 1.9;1.0) 33.3(:2.5;1.0) 15.4( 0.6;1.0)
Solifugae 7.7 ( 0.3;1.0)
Hexapoda
Collembola (1) 33.3 (15.0; 6.0) 770 0:3::1.0)
Thysanura (1) 11.1.(. - 1.5; 1.0)
Orthoptera (3) 90.0 (18.5; 1.1) 66.7 ( 5.0;1.0) 66.7 (13.6; 1.5) 61.5( 3.0;1.3)
Dermaptera (1) 10.0( 1.9;1.0) 7.7( 0.3;1.0)
Hemiptera (6) 10.0( 1.9;1.0) 33.3(20.0; 8.0) 33.3( 4.6;1.0) 23.3¢ 1.5;17)
Homoptera (6) 20.0( 3.7;1.0) 66.7 ( 5.0;1.0) 23.1( 3.6;4.0)
Neuroptera (2) 7.7 ( 0.6;2.0)
Coleoptera (10) 90.0 (38.9; 2.3) 66.7 ( 5.0;1.0) 44.4( 7.6;1.3) 76.9( 7.5;2.5)
Lepidoptera (3) 40.0( 9.3;1.3) 33.3(66.7; 2.0) 30.8( 1.8;1.5)
Diptera (3) 10.0( 1.9;1.0) 33.3( 2.5;1.0) 11.24¢ 1.5;11.0) 15.4( 0.6;1.0)
Hymenoptera (5) 70.0 (20.4; 1.6) 66.7 (42.5; 8.5) 55.6 (47.0; 6.2) 100 (78.8;20.3)
Miscellaneous
Insect eggs
1979
May (10) June (20)
33 (5) 99 (5) &4 (12) 22 (8)
Arachnida
Araneae 20.0( 2.9;1.0) 41.7 (10.8; 2.0) 25.0:( 2:1;1.5)
Acari
Hexapoda 83 ( 1.1; 1.0)
Orthoptera (3) 40.0 (11.1; 1.0) 80.0(11.8;1.0) 41.7 ( 5.4; 1.0) 75.0( 4.2;1.0)
Isoptera (1)
Hemiptera (4) 66.7 (22.6; 2.6) 50.0( 7.8;2.8)
Homoptera (3) 83(1.1;1.0)
Neuroptera (2) 25.0( 5.4;1.7) 25.0( 1.4;1.0)
Coleoptera (11) 80.0(33.3;1.5) 60.0 (17.7;2.0) 58.3(12.9;1.7) 75,0( 9.9;23)
Lepidoptera (3) 40.0 ( 8.8;1.5) 25.0( 4.3;1.3) 25.0( 3.5;2.5)
Diptera (2) 20.0( 5.6;1.0) 20.0( 2.9;1.0) 16.7 ( 2.2;1.0)

Hymenoptera (4)

80.0 (50.0; 2.3)

80.0 (55.9;: 4.8)

66.7 (34.4; 4.0)

100 (71.1;12.6)

The sex of each lizard was deter-
mined in 1978 and 1979, and discrimi-
nant analyses were used to assess sexual
variation for these years. Males in the
1978 and 1979 samples were combined
and compared with the combined fe-
males (Fig. 1K). Of the variables sepa-
rating sexes, Hymenoptera and Ara-
neae were present in every monthly
sample during both years, except for
males in May 1979 (Table 3). Along with

tyopharidae, Chrysopidae, and Lygaei-
dae. Of these, Formicidae, Sphecidae,
and Lygaeidae were the most widely
represented in each of the 1979 month-
ly samples. Their importance in sepa-
rating months indicated some consis-
tent differences. In summary, there were
differences between months for 1977,
1978, and 1979. These differences were
most evident when all arthropod taxa
were considered.
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TaBLE 3. Continued.
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Year and month of collection

1978

July (19)

August (10)

1978 (64)

38(9)

29 (10)

34(6)

22 (4)

33 (34)

29 (30)

55.6 ( 3.6;1.0)

33.3( 2.1;1.0)

11.1( 0.7;1.0)

77.8 (12.8; 2.6)
222( 2.1;1.5)

77.8 (78.7; 15.9)

40.0 ( 4.2;1.3)
10.0( 0.8;1.0)

40.0 ( 3.3;1.0)

10.0 ( 0.8;1.0)
20.0 ( 1.7;1.0)
20.0 ( 1.7;1.0)
70.0 (12.5; 2.1)
10.0 ( 0.8;1.0)

90.0 (74.2;9.9)

50.0 ( 3.0;1.7)
16.7 ( 2.4; 4.0)

16.7 ( 0.6;1.0)
16.7 ( 1.2;2.0)

33.3( 1.2;1.0)

16.7 ( 4.8;8.0)
16.7 ( 0.6;1.0)
66.7 ( 4.2;1.8)
16.7 ( 1.8;3.0)
16.7 ( 0.6; 1.0)
83.3 (68.7; 22.8)

33.3(10.8;9.0)

50.0 ( 5.0;1.0)

25.0 ( 5.0;2.0)

25.0( 5.0;2.0)

25.0'( 2:5; 1.0)

75.0 (82.5;11.0) 70.6 (62.5;11.1)

1979

44.1( 4.9;1.4)
5.9 ( 1.2;2.5)

2.9( 0.2;1.0)
2.9( 0.5;2.0)
2.9( 0.2;1.0)
58.8 ( 5.6;1.2)
2.9( 0.2;1.0)
147 ( 1.2;1.0)
8.8( 2.3;3.3)
2.9( 0.2;1.0)
70.6 (11.9; 2.1)
294 ( 4.0;1.7)
8.8( 0.7;1.0)

5.9( 4.2;9.0)

36.7 ( 2.2;1.1)
13.3 ( 0.8;1.0)
3.3( 0.2;1.0)

6:7!(. 1:3;8.5)

50.0 ( 3.4;1.2)
3.3( 0.2;1.0)
16.7 ( 2.6; 2.8)
23.3 ( 3.0;2.3)
10.0 ( 0.8;1.3)
66.7 ( 8.2;2.2)
167( 1.3;1.4)
13.3( 0.8; 1.0)
90.0 (75.3; 14.9)

July (20)

August (9)

1979 (59)

38 (12)

22(9)

58 (4)

22 (5)

348(33)

¢ 9 (26)

417 ( 7.7;1.2)
16.7 ( 2.6;1.0)

417 ( 7.7;1.2)

50.0 ( 9.0;1.2)
167 ( 2.6;1.0)

66.7 (18.0; 1.8)
25.0( 5.1;1.3)

22.2( 2.3:1.0)

11.1 ( 1.1;1.0)
11.1 (16.9; 15.0)
44.4( 6.7;15)
11.1( 1.1;1.0)
11.1( 1.1;1.0)
44.4( 7.9;1.8)
44.4( 5.6;1.3)

25.0 ( 0.9;1.0)
25.0 ( 0.9;1.0)

50.0 ( 1.9;1.0)
25.0( 0.9;1.0)
25.0 ( 0.9;1.0)

75.0 ( 3.8;1.3)
25.0 ( 0.9; 1.0)

40.0 ( 2.4;1.5)

20.0 ( 0.8;1.0)

20.0 ( 0.8;1.0)
40.0 ( 2.4; 1.5)

60.0 ( 5.6;2.3)
20.0 ( 2.4;3.0)

33.3 ( 5.8;1.6)
9.1( 1.0;1.0)

3.0( 0.3;1.0)
42.4( 5.1;1.1)

45.5( 9.8;1.9)
9.1( 1.0;1.0)
12.1( 2.0;1.5)
66.7 (12.2; 1.6)
21.2( 3.1;1.3)
9.1( 1.0;1.0)

26.9( 2.3;1.3)

46.2( 3.1, 1.0)
3.9 ( 3.9;15.0)
34.6 ( 4.6;2.0)
11.5( 1.0;1.3)
11.5( 0.8;1.0)
61.5( 8.7;2.1)
34.6( 4.1;1.8)
3.9( 0.3;1.0)

66.7 (47.4;4.6) 66.7 (57.3;8.5)

100 (89.6; 23.8) 80.0 (85.6; 21.4)

72.7 (58.6;7.2) 88.5(71.3;12.1)

Orthoptera and Coleoptera these two
orders were among the most consis-
tently occurring arthropods. Analysis
using all arthropod taxa provided 81%
correct classifications; Formicidae,
Sphecidae, Cicadellidae, Cicindelidae,
Asilidae, and Isoptera contributed the
most to the differences. Of these, For-
micidae was the only consistently oc-
curring taxon throughout both years.
Thus, the high percentage of correct

classifications was based primarily on
incidentally occurring food categories.

Each year was then examined sepa-
rately. For 1978, 70% of the specimens
were correctly classified to sex (Fig. 1I).
Of the variables accounting for the dif-
ferences, Hymenoptera was the only
consistently occurring order (Table 3).
Considering all arthropod taxa, 81%
were correctly classified with Formici-
dae, Cicadellidae, Fulgoroidea, Ara-
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neae, Buprestidae, Lepidoptera, and
Berytidae accounting for most of the dif-
ferences. Formicidae, Araneae, and
Lepidoptera were the most consistently
occurring food categories. For 1979, 75%
of the lizards were correctly classified
to sex (Fig. 1J). Except for Acari and
Hexapoda, the variables accounting for
the differences represented some of the
most consistently occurring food cate-
gories (Table 3). Ninety-eight percent
of the specimens were correctly classi-
fied using all arthropod taxa. Variables
contributing the most to the differences
were Sphecidae, Buprestidae, Cicindel-
idae, Formicidae, Acari, Tettigoniidae,
Acrididae, and Myrmeleontidae.
Sphecidae, Formicidae, and Acrididae
occurred consistently in the 1979 sam-
ples of both sexes. There were more dif-
ferences between the sexes in 1979 than
in 1978.

Subsequent analyses concentrated on
the differences between the sexes for the
monthly samples during 1978 and 1979.
For May 1978, 92% of the specimens
were correctly classified to sex (Fig. 1A).
The variables accounting for the differ-
ences were among the most consistent-
ly occurring food categories during 1978
(Table 3). Lepidoptera were found in the
stomachs of females only and the other
categories were present in both sexes
(Table 3). When all arthropod taxa were
considered, 92% of the specimens were
correctly classified with Curculionidae,
Scarabaeidae, Coleoptera, and Thyreo-
coridae accounting for the differences.
Curculionidae occurred in females only
and Scarabaeidae, Coleoptera, and
Thyreocoridae occurred in males only.
For June 1978, 91% of the specimens
were correctly classified (Fig. 1B). Of the
variables accounting for the differ-
ences, Collembola and Solifugae were
found in the stomachs of females only,
and the other categories were present
in both sexes (Table 3). Using all ar-
thropod taxa, 96% of the specimens were
correctly classified with Formicidae,
Tingidae, Carabidae, Berytidae, Chalci-
doidea, Labiidae, Araneae, and Tene-
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brionidae accounting for the differ-
ences. Carabidae, Berytidae, and
Labiidae were found only in stomachs
of females and the other taxa occurred
in both sexes. For July 1978, 68% of the
specimens were correctly classified (Fig.
1C). Of the variables accounting for the
differences, Homoptera was found in
females only and Araneae was present
in both sexes (Table 3). Considering all
arthropod taxa, 79% were correctly clas-
sified with Curculionidae, Buprestidae,
Noctuidae, and Vespidae accounting for
the differences. These variables oc-
curred in male stomachs only. The anal-
ysis for August 1978 correctly classified
60% of the lizards (Fig. 1D). Insect eggs,
which accounted for the difference be-
tween sexes, were found in male stom-
achs only (Table 3). Using all arthropod
taxa, 70% were correctly classified with
Hymenoptera (found in both sexes) ac-
counting for the differences.

For May 1979, specimens were 100%
correctly classified to sex (Fig. 1E). Of
the variables accounting for the differ-
ences, the order Araneae was limited to
females; the other categories were found
in both sexes (Table 3). When all ar-
thropod taxa were used in the analysis,
100% of the specimens were correctly
classified. The variables accounting for
the differences were Acrididae, Cocci-
nellidae, Sphecidae, Araneae, and Lep-
idoptera. Acrididae and Sphecidae oc-
curred in both sexes, Coccinellidae
occurred in males only, and Araneae
and Lepidoptera occurred in females
only. For June 1979, 100% of the speci-
mens were correctly classified (Fig. 1F).
Homoptera and Diptera were present in
males only and the other variables ac-
counting for the differences were in
both sexes (Table 3). Considering all ar-
thropod taxa, 100% of the lizards were
correctly classified. The variables ac-
counting for the most differences were
Formicidae, Chalcidoidea, Chrysomeli-
dae, Chrysididae, Nitidulidae, Hyme-
noptera, and Noctuoidea. Formicidae
and Chrysididae were found in both
sexes; Chalcidoidea, Chrysomelidae,
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Nitidulidae, and Noctuoidea were
found in females only; and Hymenop-
tera were found in males only (Table 3).
For July 1979, 90% of the lizards were
correctly classified (Fig. 1G). Of the
variables accounting for the differences
between sexes, Neuroptera were in fe-
males only, Acari were in males only,
and the remaining categories were in
both sexes (Table 3). Considering all ar-
thropod taxa, 100% of the specimens
were correctly classified with Acridi-
dae, Coccinellidae, Formicidae, Tetti-
goniidae, Cicindelidae, Myrmeleonti-
dae, Sphecidae, and Hymenoptera
accounting for the most differences.
Formicidae, Sphecidae, and Hymenop-
tera were represented in the stomachs
of both sexes; Acrididae and Coccinel-
lidae were in males only; and Tettigo-
niidae, Cicindelidae, and Myrmeleon-
tidae were in females only. In August
1979, 67% of the specimens were cor-
rectly classified (Fig. 1H). Homoptera,
the variable accounting for the differ-
ence, were found in males only (Table
3). For all arthropod taxa, 100% were
correctly classified with Sphecidae,
Coccoidea, Lygaeidae, Acari, Acrididae,
and Coleoptera accounting for the dif-
ferences. Lygaeidae, Acrididae, and Co-
leoptera occurred in both sexes, Acari
were in males only, and Sphecidae and
Coccoidea were in females only.

DiscUssION

In their examination of geographic
variation in diet, Parker and Pianka
(1975) found that Uta consumed the
same major food items as found in pre-
vious studies. They also found a mod-
erate latitudinal shift in the composi-
tion of the diet between their northern
and southern samples. Additionally,
they observed little difference between
northern and southern populations in
dietary diversities based upon either
numbers or volumes of their various
prey categories. Our results were simi-
lar to previous studies in that Hyme-
noptera, Coleoptera, Hemiptera, Or-
thoptera, and Araneae were among the
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most abundant food categories. The di-
versity of food categories found in our
specimens (>74 families; Table 1) is as
great or greater than any of the pre-
vious studies of Uta’s food habits. This
may indicate that lizards in our study
had a greater diversity of food organ-
isms available for consumption, there
were varying degrees of expertise in
identifying the stomach contents, or dif-
ferent taxonomic levels have been used
in identifying the food categories.

Tinkle (1967) and Milstead and Tin-
kle (1969) noted variation in the annual
diet of Uta in west Texas. Our findings
also indicated annual variation, partic-
ularly when we used all arthropod taxa
in analyzing the variation. Most of the
variables separating years were inci-
dental in occurrence, but the major food
categories occurred regularly between
years. Therefore, real differences exist-
ed, but they were not defined by major
food category variation. Lumping ar-
thropods into higher taxa may have re-
duced the differences between years
since food organisms from one year to
the next were fairly consistently of the
same taxonomic order. Our findings in-
dicated that differences between years
were undeniably present. The consis-
tency of major food categories between
years also indicated that Uta was not a
completely opportunistic feeder. The
species took certain arthropod taxa very
regularly from year to year (i.e., Hy-
menoptera, Coleoptera, Hemiptera, Or-
thoptera, and Araneae), and was oppor-
tunistic only in the sense of taking other
taxa that may fall into the proper size,
taste, or behavioral category.

Tinkle (1967) thought Uta to be op-
portunistic because it would feed upon
any insect or arachnid of suitable size,
Milstead and Tinkle (1969) because of
the wide range of foods consumed, and
Parker and Pianka (1975) because of the
increased volume of termites in their
stomachs during swarming as opposed
to previous days. We feel these obser-
vations support our contention that Uta
was not completely opportunistic. The
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species was opportunistic only in the
sense that it took foods within its “nor-
mal” categories in greater abundance
when these foods were in greater abun-
dance. We believe that an opportunist-
ically feeding species is one that takes
food as it encounters it, such as is done
by coyotes (e.g., Best et al., 1981). The
consistency of various food taxa in the
diet of Utz indicated that some selec-
tion must be taking place. We have ob-
served that large numbers of termites
and other arthropod taxa were available
as food items. However, possibly be-
cause of microhabitat, foraging habits,
or selection of foods, termites and cer-
tain other taxa were rarely found in
Uta's stomachs. During times of envi-
ronmental adversity, we expect that Uta
would take food species that may not
be “preferred” in order to survive.
The presence of seasonal variation in
the diet of Uta has been briefly ad-
dressed by some previous workers. Cole
(1932) postulated that the differences
between the food items he found in the
stomachs of Uta and those found by
Knowlton and Janes (1931) were prob-
ably because of seasonal differences.
Tinkle (1967) reported that consistent
seasonal changes in diet of west Texas
Uta were not clearly present, but later
Milstead and Tinkle (1969) indicated
that there were some seasonal differ-
ences in the same populations. Parker
and Pianka (1975) were the first to
quantify seasonal differences in foods
selected by U. stansburiana. They found
seasonal changes in the size of prey tak-
en by Uta, and that the sequence of size
variation differed from the northern to
southern part of the species” range. Our
data clearly show seasonal differences
in the kinds and numbers of prey
species taken by Uta in southeastern
New Mexico. Although there were
varying degrees of separation between
months, differences were persistent in
the monthly samples of lizards. This
seasonal variation probably reflected the
temporary abundance of various arthro-
pods on the study area as the growing
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seasons progressed. Whitford and Creu-
sere (1977) have shown that in the Chi-
huahuan desert of south-central New
Mexico, the seasonal rainfall pattern as
well as total amount of rainfall affect
the primary productivity and hence the
availability of arthropods as foods for
lizards.

Sexual differences in diet of U. stans-
buriana have been examined by Parker
and Pianka (1975). They observed that
males in their northern samples had
slightly more diverse diets than north-
ern females, while southern females
took a broader variety of foods than
southern males. They also found that in
some populations the size of lizards was
closely related to the size of foods in-
gested. For example, their samples from
Arizona (these had the greatest sexual
size dimorphism), and near El Paso,
Texas, showed that females consumed
the smallest food items almost exclu-
sively, while males consumed more of
the larger food items. Similar sexual dif-
ferences have been shown for Anolis
(Schoener, 1967, 1968); they differed
dramatically in size and behavior and
ate quite different foods. These differ-
ences between sexes would act to re-
duce intersexual competition for food
resources—an adaptation that has been
known for years in other vertebrates
(e.g., birds: Selander, 1966). In addition,
Schoener (1977) has shown that the
more Anolis species in a fauna, the
smaller the sexual dimorphism; this also
supports the idea of intersexual com-
petition. Somewhat contrary data, how-
ever, exist for Leiocephalus (Schoener,
1982).

Knopf (1963) found significant sexual
size dimorphism in several morpholo-
gic characters for U. stansburiana in west
Texas. Since our New Mexico study area
was close to his, we expect that similar
sexual size dimorphism occurred in our
population. This could at least partially
account for the differences in diet we
have shown between sexes. That is, sex-
ual differences in size were possibly re-
lated to differences in food items taken
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by each sex. Alternatively, behavior re-
lated to defense of territory or court-
ship may affect feeding strategies or op-
portunities. Sexual differences in diet
may act to reduce intraspecific compe-
tition for food in the semi-arid environ-
ment of southeastern New Mexico.
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