Anolis carolinensis: Effects
of Feeding on Reaction to
Aposematic Prey

Abstract. During a 15-day experi-
ment, green anoles, Anolis carolinensis,
were: (i) presented with one of two
aposematic insects, Oncopeltus fasciatus
or Photinus pyralis, during days 4, 6,
and 8; (ii) maintained on one of four
different food levels during days 9-14;
and (iii) presented with the original
model on day 15. Lizards on low ra-
tions tended to capture more Photinus
on day 15 than did anoles on higher
rations. No such correlation was ob-
served with Oncopeltus.

The effectiveness of any warning or
aposematic color pattern depends on
the characteristics of the species of both
predator and prey. Many such char-
acteristics are not stable, changing ac-
cording to a wide variety of condi-
tions. For example, the degree of hun-
ger in the predator may vary according
to the availability of all prey, inde-
pendently of the abundance of a par-
ticular model. It is conceivable that
change in the availability of food may
influence the behavior of both experi-
enced and naive predators; we now
summarize a study of the reaction to-
ward models by predators kept under
different food regimens.

The predators used were male green
anoles, Anolis carolinensis (1), insec-
tivorous lizards of the southeastern
United States; all were individually
caged and kept in a room maintained
at 27° = 1°C and on 12-hour light
schedule; each was weighed and placed
in one of four weight categories: 2.51
to 3.50 g, 3.51 to 450 g, 4.51 to
5.50 g, and 5.51 to 6.50 g. Lizards
of each weight class were divided into
four groups: 0X, 1X, 2X, and SX, each
group being subjected to one food reg-
imen. Tenebrio larvae were fed to
the four groups (Table 1). A local

Table 1. Amount of Tenebrio larvae fed to
lizards of the four food regimens on the
basis of the body weight of lizards.

Tenebrio larvae (mg) to lizards weighing (g)

Energy 551 351- 451-  551-
regl- 350 4.50 5.50 6.50
men

0X 0 0 0 0
1X 54 7 90 108
2X 108 144 180 216
sX Ad Ad Ad Ad

Jib. lib. lib. lib.

1140

firefly, Photinus pyralis, and the milk-
weed bug, Oncopeltus fasciatus, both
distasteful to the anole, were used to
test reaction of the lizards toward the
models.

Food was withheld from all lizards
during the first 3 days of the 15-day
test period to be sure that all were
hungry. On day 4 a model (either an
Oncopeltus or a Photinus) was placed
in each lizard’s cage for 5 minutes, and
the reactions of the lizards to the
models were recorded as follows: nega-
tive (lizard displayed, lizard retreated,
prey not attacked), or positive (prey
unsuccessfully rushed, prey captured
and rejected, prey captured and eaten).
Any model remaining after 5 minutes
was removed.

Next, the lizards of all four cate-
gories were fed Tenebrio larvae at the
2X level; this procedure was repeated
on days 6 and 8, when each lizard
was presented with the same species
of model it had encountered on day 4.
The period from day 4 - to day 8 is
called the training period. Thereafter,
the animals were fed according to
their group classifications: group OX
received no food at all, while groups
1X and 2X were given their respective
amounts of food on days 11 and 13;
group SX was fed larvae ad libitum on
days 11 through 14. ,

On the final day 15 (the testing
period) each lizard was again presented
with the same species of model offered
on day 4; its reactions were noted.
In instances in which the lizards made
no positive move toward the models,
some acceptable prey were substituted
to see if the lizards were hungry. Those
taking the substitute prey were judged
hungry enough to have eaten the
model if it had not been obnoxious;
those refusing the substitutes were
judged not hungry. After elimination
of records for lizards that died or es-
caped, there are 325 useable tests in all:
178 with Photinus and 147 with On-
copeltus. Each lizard was used for only
one test.

Partial r’s were used so that the ef-
fects of certain variables, some unim-
portant in the study proper, could be
controlled. Three matrices, two with
four variables and one with five, were
used to interpret the raw data. The
variables in the four-variable matrices
were (i) the predator’s response to the
model on the test day, (ii) the preda-
tor’s response to the model during the
training period, (iii) the weight of the
predator, and (iv) the food level of-

fered to the predator on days 9-14.
Separate four-variable matrices were de-
termined for anoles tested with Pho-
tinus and Oncopeltus. To the four
variables listed above, a fifth, the model
used, was added to form a five-variable
matrix.
On the basis of the four-variable
matrices, reactions of the anoles to
the two models during the training pe-
riod seemed to have no bearing on
their subsequent behavior in the final
test (ry2.34, .05099 for Photinus; .00885
for Oncopeltus). The correlation of
predator’s response toward the model
on the test day and the food level on
days 9-14 (ry493) was highly signifi-
cant with Photinus (— .34236) but not
significant with Oncopeltus (.02306).
The Photinus statistic indicates that
animals in the lower-food-intake groups
are more likely to make a positive re-
sponse toward this insect than are
those in the higher-intake groups.
These statistics also indicate that the
anoles treated the two models dif-
ferently. The value of ry5q44 from
the five-variable matrix also shows that
this lizard treated the two models dif-
ferently, for at .406 it is highly signifi-
cant.
The data show that earlier food in-
take can influence the extent to which
a predator will make a positive re-
sponse toward a model, but that this
interaction in turn depends upon the
particular model used. The differential
treatment of the models, shown in this
report, corroborates an earlier paper
(2) showing that anoles fed restricted
diets for 11 months were still able to
distinguish between certain models, in-
cluding Oncopeltus and Photinus.
A finding of this study is that energy
intake by the predator must be con-
trolled in any predator-model study,
especially if comparative studies are be-
ing run; this point also applies when
conceptual models of predator-model
relations are constructed.
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