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species specificity of sexual pheromone trails ap-
pears to evolve rapidly when selection pressure
for reproductive isolation is present; second, in
Thamnophis marcianus, trail pheromones are pri-
marily involved in reproductive activity.
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Since the work of Szarski (1962), many authors
have discussed the ingestion of plant material by
lizards (e.g., Pough, 1973; Iverson, 1982) report-
ing new data and proposing new hypotheses. In
general, these works have dealt with large lizards
(Sauromalus, Iguana, Dipsosaurus, etc.) and little at-
tention has been paid to small omnivorous liz-
ards. To achieve a synthetic view of omnivory
and herbivory, it is important to document more
cases of herbivory-omnivory and analyze the
growing list of so-called “atypical” small lizards
that include plant structures in their diet. Here
we document the omnivorous summer diet of a
population of the relatively small lizard Sceloporus
torquatus torquatus Wiegmann (adult mass = 11-43
g; adult snout-vent length = 70-100 mm) and add
information on sexual dimorphism.

The natural history of Sceloporus torquatus tor-
quatus has been described by Smith (1936) and

! Present address: Department of Applied Biol-
ogy, Pembroke St., Cambridge CB2 3DX, England.
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FIG. 1. Percentage of stomach content (dry

weight) attributable to flowers as a function of
body mass in Sceloporus t. torquatus collected in
July 1984. y = 18.3 (In mass —18.4; product-mo-
ment correlation r = 0.74; N= 13; t = 3.65; P <
0.005).

Duellman (1961), and the age structure and sexual
size differences of some populations have been
worked out by Davies and Smith (1953) and Fitch
(1978). In a population in Querétaro, México, Sta-
ton and Conzelmann (1975) found an almost
purely insectivorous diet and a rare case of can-
nibalism. Although Pough (1973) suggested that
iguanid lizards weighing less than 100 g were al-
most completely carnivorous, it has long been
known that some relatively small sceloporine liz-
ards are partial leaf, fruit and flower eaters (S.
magister: Taylor, 1938; S. poinsetti, S. clarki and S.
orcutti: Stebbins, 1954; S. mucronatus: Méndez and
Villagran, 1983). Ingestion of buds and flowers of
wild scarlet runner bean (Phaseolus coccineus) by
Sceloporus torquatus was documented by Birquez
(1979) and Birquez and Sarukhan (1980).

The study site was located in the Volcanic Axis
on the southern limit of the Mesa Central in the
Chichinautzin range (3000 m), near Km 41.5 on
the Mexico-Cuernavaca federal highway. The to-
pography of the area is heterogeneous, compris-
ing low volcanic hills composed mainly of Qua-
ternary basaltic blocks and lava. Coniferous forest
(Pinus rudis and Abies religiosa) dominates with
many species of grasses present in the understory
and open areas (Burquez, 1979). Lizards were cap-
tured by hand during July and August 1984.
Stomach contents, mass, and sexual size differ-
ence data were recorded for 29 lizards humanely
killed (13 “early season,” July 1984 and 16 “late
season,” August 1984). Another 39 individuals
were sexed and measured, then released. Stomach
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TABLE 1. Snout-vent length and mass of Sce-
loporus t. torquatus (¥ = mean, R = range, N in
parentheses). Superscript indicates mean values
that are not significantly different (Wilcoxon two-
sample test; P > 0.05).

SVL (mm) Mass (g)
Adult & X 90.2 (12) 32.1(10)
R 81.2-97.4 23.5-43.0
Adult @ X 80.3 (13)* 21.4 (10)
R 71.5-91.4 11.8-34.0

Juvenile X 55.5 (14) 8.9 (9)
R 40.0-74.3 3.3-19.0

contents were obtained through dissection. Con-
tents were fractioned and the dry weight of each
fraction was obtained after drying the samples in
an oven at 80°C for 24 h.

Stomachs contained diverse arthropods, the
most common being insects. During the summer,
there was a shift in the relative proportions of
ingested material, with plant material, mainly
flowers of P. coccineus becoming more important,
especially in adult specimens. The floral fraction
contained in lizard stomachs was correlated with
lizard body mass (Fig. 1, r=0.74, N=13, P <
0.005). Apparently, the ingestion of floral mate-
rial begins early in life and becomes more impor-
tant as size increases (Fig. 1). Later in the season
the components of the diet shifted again to a pre-
dominantly insectivorous pattern: five adult spec-
imens taken after the flowering peak in late Au-
gust contained almost no plant material
(percentage plant material in stomach, early sea-
son = 42.4, N = 8; late season = 3.8, N = 5). Dur-
ing this time the flowers were less abundant, the
plants were taller, and the flowers might have
been out of the reach of the lizards. A large frac-
tion of the dry weight stomach content was com-
posed mainly of medium to large sized insects
(Lepidoptera 34.2%, Coleoptera 19.2%, Hymenop-
tera [Formicidae] 17.7%, other arthropods, 26%,
comprising almost equal proportions of Homop-
tera, Dermaptera, Diptera, Hemiptera, Aranae and
Acarinae).

No sexual size dimorphism is apparent when
snout-vent length is considered (Wilcoxon two-
sample test, U, = 91, P > 0.05); these data support
the conclusion of Fitch (1978). However, signifi-
cant differences between sexes appear when body
mass is compared (Wilcoxon two-sample test, U, =
115, P = 0.05). Males by their larger body mass
are expected to consume more flowers, but due to
the small sample size no firm conclusions can be
drawn about sex differences in diet. Interestingly,
there are no reports of ontogenetic changes of
diet in this genus as has been reported for differ-
ent Iguaninae (e.g., Van Devender, 1982 and ci-
tations in Iverson, 1982). Our results show the
dependence of herbivory on body mass at the in-



264

traspecific level, but do not support the idea of
body mass as the main determinant of herbivory.
As shown before, many small lizards have par-
tially or totally herbivorous diets. Other adapta-
tions can lead to a herbivorous existence (i.e., co-
lic modifications and symbionts, see Iverson, 1982).
We suggest that S. t. torquatus uses flowers oppor-
tunistically. Subjective observations of the rela-
tive abundance of insects reveal that many of the
species found in the late collected lizards were
scarce at the beginning of the season. Thus, plants
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