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Of Iguanas and Dinosaurs: Social Behavior and Communication in Neonate

Reptiles
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Department of Psychology, University of Tennessee, Knoxville, Tennessee 37916
SYNOPSIS Newborn and newly hatched reptiles show diverse types of social behavior.
Aggregation behavior in snakes, dominance in turtles, vocalization in crocodilians, and
synchronized nest emergence, migration, and foraging behavior in iguanas are
documented. Such evidence casts doubt on inferences about a generalized reptilian level of
social organization qualitatively inferior to that found in birds and mammals.

INTRODUCTION

To equate iguanas with dinosaurs may
seem to commit the fallacy we all laugh at
in both "Land of the Lost" type movies and
the unsophisticated evolutionary thinking
that takes extant species as virtually un-
changed from their relatives of millions of
years ago. Although this is not my intent, I
do want to see our work, as well as that of
other participants in this symposum, re-
lated on strictly behavioral grounds to the
recent enticing speculations that imply or
boldly claim that dinosaurs were behavior-
ally more similar to birds, and theraspid
reptiles were more similar to mammals,
than either group was to "typical" reptiles
of the past and to all reptiles of the present
(Bakker, 1968, 1974, 1975; Desmond,
1976; Feduccia, 1973; Ostrum, 1974).

I do not plan to discuss the controversial
evidence as to whether dinosaurs were
ectothermic or endothermic, whether they
were actually covered with feathers rather
than scales, and so forth. What I will do is
present some information on the social
and communicative behavior of newborn
reptiles that shifts the debate to a focus at
once more central and more empirical
than the games paleontologists play. What
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of Arnold Froese, Harry Greene, Hal Herzog, A.
Stanley Rand, Phil Spottswood, and Janis Carter
to the data presented here. William S. Verplanck
read and commented on an earlier draft. The origi-
nal work was supported by NIMH grant 15707, NSF
grant BNS 75-02333, and the Smithsonian Tropical
Research Institute.

types of social behavior do extant reptiles
engage in? Certainly this symposium
should help dispel the common view, held
even by competent biologists and
ethologists, that reptiles have an extremely
limited and uninteresting life style.

But why newborn reptiles? Not only
are they typically small and secretive, but
those most seductive of behaviors, court-
ship and copulation, are absent, precoci-
ous though reptiles are. But remember
that in reptiles there is little if any maternal
care, certainly little extended, elaborate,
and time consuming maternal care. This is
an important consideration since, in
searching for the origins of social behavior,
it is all too easy to bequeath upon expe-
riential interactions of the developing
young with their parents and siblings the
added burden of being the ultimate source
of much social behavior {e.g., Dimond,
1970) and societal organization (e.g.,
Crook, 1970). Certainly work in classical
imprinting (Hess, 1973), song learning in
birds (Marler, 1970), and social organiza-
tion in primates (e.g., Harlow, 1969) indi-
cates the possible importance such familial
interaction may have. But even those who
focus on behavioral development in birds
and mammals are becoming less sanguine
about ascribing species-characteristic social
behavior such as displays, expressions, and
even play to such vague and leaky concepts
as experience and learning (Burghardt,
1977a; Hinde, 1974). This is creating a
rather amusing spectacle in ethology as
this "new" wisdom is often being promul-
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178 GORDON M. BURGHARDT

gated by those who have already disav-
owed, to their former satisfaction at least,
the usefulness of concepts akin to instinc-
tive or innate.

Methodologically, too, in mammals and
birds it is impossible to separate out the
role of maternal care without doing often
extremely damaging deprivation experi-
ments that, by removing normal parental
care, affect many subsystems of behavior
(Harlow, 1969) and make interpretation
difficult. Thus an added justification for
studying reptiles is that we can observe
behavior patterns and their complexity in
the absence of parental care, as most rep-
tiles hatch from eggs that are laid weeks or
months earlier by parents who never re-
turn and who certainly never see their
progeny in a family way. But parental care
is not beyond reptiles as most, if not all,
crocodilians and some lizards {e.g., Eumeces
obsoletus, Evans, 1959) display it.

But why reptiles? Wouldn't fish, for
example, be better since they possess com-
plex social behavior and yet show great
species diversity in the amount of parental
care. But what are the chances, really, of
extending "homologous" behavioral
mechanisms over such wide phylogenetic,
physiological, and ecological chasms? For
it is true—and this is something that bird
and mammal afficionados view with sup-
pressed but real distaste — that slow,
dumb, dull, machine-like reptiles are the
evolutionary link between mammals and
birds (for unsuppressed views see Yapp,
1970: 114; Jerison, 1973: 433; Lorenz,
1974: 232; Desmond, 1976: 171). Is it any
wonder, then, that ornithologists, mam-
malogists, and their paleontologist sympa-
thizers prefer to derive the essential and
interesting behaviors of their respective
clienteles de novo from unforshadowed
avian and mammalian grades of organi-
zation. Or, as in the case of Bakker (1975),
to incorporate any offending reptiles
within the bird or mammal classes (albeit
with new labels). How sad this is, and also
how reminiscent of philosophers, theolo-
gians, psychologists, and humanists who,
while intellectually accepting evolution are
forever betraying their emotional insecu-
rity by erecting ill-defined qualitative

barriers between Homo sapiens and other
primates. Whether these barriers are
called language, tool using, tool making,
reflection, soul, symbolism, or factor X the
motivation and consequences are similar
and we need to be continually reminded of
the facts (recently and excellently articu-
lated by Mason, 1976). Racism is now taboo,
but does easy acceptance of humanism lead
to avianism, mammalism, endothermism?

Keeping the above in mind we can better
evaluate arguments for a behavioral dis-
continuity between reptiles and birds and
mammals such as one based on the view
that the latter two groups are capable of
higher sustained activity levels than ec-
totherms. Such a view misses the point.
Quality and quantity should not be con-
fused. It is the form of behavior that I
deem relevant. Why was the finding that
chimpanzees make and use tools (van
Lawick-Goodall, 1968) so exciting and con-
troversial? Certainly not because chimps
build carts and computers, and also not
because they spend even one percent of
their time with tools as compared to hu-
mans. It was because we were inculcated
with the belief that tool making was one of
our unique characteristics, and thus didn't
even search for confirming evidence. Care-
less, stereotyping comments that pose
"mammals as active agile creatures, and
reptiles as sluggish sprawlers" should have
no place in scientific discourse. Those of us
who have witnessed the speed of a basilisk
running bipedally on water, and who have
also been bored by a lion lounging on its
belly all day, know how fatuous such
characterizations are.

I will now present an overview of some
work from our ethology group on differ-
ent forms of social behavior in neonate
reptiles, representing all the major groups
of living species. These tentative and initial
attempts are undoubtedly only a sample of
what awaits the student of juvenile reptile
behavior, but should begin to remove the
emotional scales from those who "have
eyes but do not see."

AGGREGATION IN SNAKES

The mere grouping of animals together
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NEONATE REPTILE BEHAVIOR 179

in the same locale has often been consider-
ed the most elementary form of social
behavior (Allee, 1958). But there is a major
obstacle in studying clumps, aggregations,
or even herds. Perhaps we find animals

I together not because of any social stimula-
tion or attraction from conspecifics, but
merely because the place in which they are
gathered provides some favorable re-
source such as food, nest site, or microcli-
matic feature. Indeed, some of the litera-
ture assumes that aggregation is by defini-
tion nonsocial. The problem of course is to
decipher whether or not conspecifics are
gathered together for social and mutually
beneficial reasons or not. Here I will use
the term aggregation as a descriptive word
only, although a case can be made for
retaining it to characterize definitely non-
social groupings of ambulatory organisms.

Now let us consider snakes, often con-
sidered the least social of all reptile groups
(Brattstrom, 1974, Wilson, 1975). Indeed a
common view is that outside of mating,
snakes engage in virtually no intraspecific
interactions, except, perhaps, cannibalism.
Carpenter's paper (this symposium) will
certainly show that this isn't necessarily
true; maybe snakes are just subtle and
secretive about their private lives. The
milkman may not only deliver milk as we
see him go his 'solitary' way.

Some species of snakes are well-known
for their tendency to be found in varying
degrees of association under rocks, logs, or
in denning sites. They may even clump
into tight balls. Field reports have amply
confirmed such behavior in natricine
snakes (e.g., Noble and Clausen, 1936;
Gregory, 1975). But again, the common
explanation is to interpret such gatherings
as consequences of a limited resource (den
site) or a favorable microclimate (tempera-
ture, light, humidity). Noble and Clausen
(1936) and Dundee and Miller (1968)
using brown snakes, Storeria, garter snakes,
Thamnophis, and ring-necked snakes,
Diadophis, showed that adults would
aggregate together in a manner only in-
terpretable on the basis of conspecific at-
traction. Noble and Clausen even showed
that clumped snakes had reduced water
loss.

But what about newborn snakes, snakes
too young to need to eat, inexperienced
with conspecifics, and placed in a uniform
environment with several identical hiding
places. I will describe here only one exper-
iment performed several years ago. It
demonstrates both the aggregative be-
havior and species discrimination.

The experimental arena was a rectangu-
lar aquarium with 8 identical cover objects
prepared from paper towels arranged
symmetrically around the periphery.
Water dishes were available in the center.
A litter of garter snakes (Thamnophis sir-
talis) and brown snakes {Storeria dekayi)
were born in the lab from wild caught
parents on the same day and 20 of each
species were released simultaneously into
the center of the enclosure. Their locations
were followed at least once daily for the
next 12 days. After some readings various
manipulations were performed such as
changing the cover objects, sweeping the
substrate, rereleasing the snakes from the
center of the enclosure, or rotating the
cage 180° to assess the role of light orienta-
tion, as daylight as well as artificial light
was utilized.

Some of the results are shown in Table
1. Only discussed here is the fact that the
naive snakes did show conspecific aggrega-
tion behavior in a situation that would rule
out any explanation based on common
resources. First look at the number of
snakes found under each of the cover
objects (most of the snakes were always
found under objects). It is clear that they
were not randomly distributed. Also the
numerical distribution of the two species
under the covers, was almost always loose-
ly, if not negatively correlated (r = . 19 over
days 1-5), indicating species discrimina-
tion.

Another way of measuring grouping is to
actually count the number of snakes
aggregated into a group of continuous
physical contact. Under a single cover
there may be more than one such group,
or a group may have formed without a
cover. Table 1 shows that groups of con-
siderable size often occurred, 79% of the
Storeria and 87% of the Thamnophis were
found in contact with other snakes. Many
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180 GORDON M. BURGHARDT

TABLE 1. Frequency of 20 newborn Storeria dekayi (S) and 20 newborn Thamnophis sirtalis (T) found under each
cover object and aggregation size.

Days

1-5

Days

1-5

Species

S
T

Species

S
T

1

5
11

1

21
13

2 3

26 2
1 3

2

11****

i

4

16
4

Cover object

5 6

17 14
52 14

Snakes found in aggregations

3

9**
6*

4 5

10* 3
2 7

7

N
O

 N
O

of:

6-10

31**
23*

8

15
4

ou t

3
9

11-26

15
38

(* one single species group, ** two single species groups, etc.)

more single species or predominantly
single species aggregations were found
than would be expected by chance.

Thus, snake "aggregations" can be an in-
nate species-typical social phenomenon.
Philip Spottswood and I have done further
experiments demonstrating that species
differences in aggregation responses can
be extreme, but individual preferences and
status relationships are not obvious in the
naive animals. Further data give a medi-
ating role to chemical cues via the tongue—
Jacobson's organ system.

DOMINANCE IN TURTLES

We have commonly found that when
small snakes are maintained and fed to-
gether some cease even trying to eat after a
short period, perhaps due to encounters
when two snakes seize the same prey. This
indicates the formation of some type of
status relationship based on experience
and individual recognition. Our formal
study of dominance in a neonate reptile
involved a notoriously aggressive species,
the common snapping turtle (Chelydra ser-
pentina). This study (Froese and Burg-
hardt, 1974) involved 9 turtles main-
tained in social isolation for the first few
weeks of life. Each turtle was then paired
with another turtle in a small glass tank
containing 3 cm of water. During testing
both animals were gently restrained at
opposite ends of the tank, a piece of fish
was introduced into the center, and the

turtles allowed to approach and obtain the
food.

In terms of which turtle got the food, a
highly consistent but transitive hierarchy
was obtained. Retesting after several
months led to almost identical results.
Actual agonistic encounters were un-
common but did occur; deference upon
individual recognition seemed to be the
general rule.

Such experiments show that reliable and
predictable competitive behavior occurs
in a neonate reptile and that status recog-
nition, however mediated, also takes place.
A possible criticism is that such results,
obtained from rigorous laboratory exper-
iments, tell us virtually nothing about
natural snapping turtle behavior because
snappers are not at all social and, unlike
pond turtles (many Chrysemys, for exam-
ple), are found in low densities, their
agonistic behavior being used to space the
animals so far apart that interactions sel-
dom take place. This seemingly reasonable
natural history argument fails on three
counts. First, even if true for adults it does
not necessarily hold for young turtles. In-
deed young are often hatched in clutches
of 50 or more and migrate to the same
small pond or stream. While predation
may be high, the density of juveniles and
consequent social interaction and com-
petition for resources must be considera-
ble for some time. Second, we have found
densities of adult snapping turtles about
10 times the previous estimates (Froese
and Burghardt, 1975) being 59 per ha.
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NEONATE REPTILE BEHAVIOR 181

Third, the view that snappers divide up
the available space into relatively nonover-
lapping areas is misleading. Telemetry
studies of adult turtles in a small pond
showed that each evening many of the
turtles returned to the same shore area
and radiated out from there during the
day (Froese, 1974); like starlings, they
may be commuters. Thus even adult snap-
pers have ample opportunity for interac-
tion among themselves.

VOCALIZATION IN JUVENILE CROCODILIAN'S

Crocodilians are the most vocal of the
reptiles and appear to have a sophisticated
repetoire of auditory signals (See Garrick,
this symposium). Grunting prenatally in
the egg occurs and seems associated with
the now well documented phenomenon of
parental nest opening and egg release in
several species (e.g. Herzog, 1975; Pooley
and Gans, 1976). Here I will briefly report
on the sounds made by young crocodilians,
the only prior study being by Campbell
(1973) and whose conclusions we must
modify to some extent (Herzog and Burg-
hardt, 1977). This is part of a larger con-
textual and sonagraphic analysis of acoustic
communication in crocodilians (Herzog,
1974).

The problem is whether the newly
hatched crocodilian has simply a grunt
type vocalization similar to that emitted
prenatally or whether there are other dis-
tinct sounds such as a distress call. Neill
(1971) claimed that the distress call was
different from the grunt both in its physi-
cal properties (based on qualitative infor-
mal assessment) and in the context in
which it occurred. On the other hand
Campbell (1973) analyzed the sonagrams
of calls in four species and found no acous-
tic differences. We looked at the grunt in
the American alligator (Alligator mississip-
piensis) and the distress calls of this and
five other species: the spectacled caiman,
Caiman crocodilus; black caiman,
Melanosuchus niger; American crocodile,
Crocodylus acutus; Nile crocodile, C.
niloticus; and the Siamese crocodile, C.
siamensis. All recordings were made with a
Nagra IIIB tape recorder and analyzed on

a Kay Sonagraph model 6061A with a
narrow band filter and a frequency range
of 80-8000 Hz.

Grunts in alligators were heard in many
contexts in the field: response to move-
ment or approach by another juvenile or
an adult, approach by a human, prior to
movement, during movement, during
feeding, and while basking on shore or
lying motionless in water. Two grunts
given by a group of seven month old
captive alligators in response to approach
by a human are shown in Figure 1. Virtu-
ally all the sound energy is between 200
and 2000 Hz.

Distress calls of the various crocodilians
were elicited in most cases by pinching the
hind feet, a harmless simulation of being
seized by a predator. A comparison of the
sonagram in Figure 2 with the grunt in
Figure 1 shows considerable difference in
the higher frequencies of the latter. More
interesting was the finding that repeated
stimulation sometimes led to graded
changes in the nature of the sound, first
changing to a moan about three times as
long and then to a harsh scream (Fig. 3).
The distress call of the spectacled caiman
was similar to that of the alligator. The
black caiman sometimes produced a growl
prior to the distress call when approached
by a human. The Siamese crocodile gave a
most unique vocalization of sirenlike qual-
ity in rapid series.

We can thus conclude that grunts and
distress calls are graded into one another
but that context, intensity, and physical

FIG. 1. Sonagram of juvenile grunts made by a
seven month old alligator when approached by a
person (abscissa: time in sec).
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182 GORDON M. BURGHARDT

T~ "T T"
FIG. 2. Sonagram of a distress call made by a seven
month old alligator at the beginning of a series
(abscissa: time in sec).

parameters vary widely at the ends of the
continua. Similarities and differences
occur between species. The situation is not
unlike that found in young gallinacious
birds such as chickens. In fact, I have often
been impressed with the apparent similar-
ity between the two disparate groups in
terms of the basic contentment-call
distress-call separation. In terms of vocal
communication crocodilians are indeed
more similar to birds than to other reptiles.

SOCIAL GROUPS IN COMMON IGUANAS

My last example will help us return to
the rhetorical note upon which I began:
the behavior of hatchling iguanas (Iguana
iguana) from the time of nest hole
emergence on a small islet, Slothia, adja-
cent to Barro Colorado Island (BCI) in
Panama (Canal Zone). Harry Greene, A.
Stanley Rand and I have observed this
drama for the last three years (Burghardt,
et al., 1977); we have also been assisted by
others with the requisite patience. Here I
can only give a brief synopsis of the events.
The female iguanas migrate to the small
island from BCI in January and February
to lay their eggs. Only a small, approxi-
mately 6 x 7 m, area of it is suitable and
much competition takes place for this vital
but limited resource (Rand, 1968). Unlike
the main island, mammalian predators on
the eggs are not found on Slothia, and this
seems an important reason for female

migration to Slothia (Rand and Robinson,
1969).

The young hatch in May and dig escape
tunnels up to the surface. However,
emergence from the nest hole is remarka-
ble indeed; one, two, or more lizards may
poke their heads out the opening of the
hole. They may pop up and down re-
peatedly or the same lizard may remain in
position for 15 or more minutes. At large
enough holes 4, 5, or even more animals
may simultaneously be partially emerged
(Fig. 4). For a variety of reasons we doubt
thermal regulation is the main function of
this behavior.

One thing the iguanas are looking for is
a predator. Our observations (Greene, et
al., 1977) show that birds, particularly the
greater Ani (Crotophaga major), are a major
danger to the emerging young; having
several sets of eyes observe is better than
one. But the iguanas are not only looking
for predators, their heads also seem to be
directed at other nest holes with other
iguanas peering out of them. Several lines
of evidence support this view. One is that a
startled iguana which suddenly retreats
will stimulate other iguanas at other holes
to do the same. The iguanas also look at
each other. Often we have been sitting in
the blind watching lizards at one hole and
note that they keep gazing in a specific
direction. When we also peer out of the
blind in that direction we may see a pred-
ator, but more commonly a hole with
other iguanas looking back at the first hole.

FIG. 3. Sonagram of the distress call of an alligator
late in a series (after more than 120 calls) showing a
moan, screech, and moan (abscissa: time in sec).
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NEONATE REPTILE BEHAVIOR 183

FIG. 4. Four iguanas at entrance to nest hole on Slothia. (Photo: J. A. Carter)

The most dramatic evidence, however, is
that often lizards begin to actually leave
the holes from two or more nest holes at the
same time (Fig. 5). Indeed, we have seen
such synchronized emergence in four
holes simultaneously. Therefore, nest
emergence seems socially facilitated by
visual cues.

A nest hole containing upwards of 40 or
more hatchlings does not empty all at
once. Lizards usually leave in groups of 2
to 8, or as singletons followed shortly by
another, but usually after long periods of
no observed emergences, like children
leaving a party (Figs. 6, 7). Further, the
lizards interact a great deal with each
other. We have seen many behaviors pre-
viously unrecorded in even adult iguanas,
including body and chin rubbing, tail wag-
ging, dewlap extensions, lateral and verti-
cal head bobs, mutual tongue licking,
even allogrooming. We have interpreted
the periods of intense group activity (nest
emergence or migration from Slothia) in-
terspersed with long periods of no activity

as an anti-predator strategy (Greene, et al.,
1977).

In the reeds at the end of Slothia the
iguanas often gather in groups (Fig. 8)
averaging five and swim off together, again
in spurts of activity. What happens after the
lizards hit the mainland? From marking,
resighting, and observation studies we do
know that some of the lizards end up after
a week or two in Hibiscus, Lantana and
other shrubs surrounding buildings in the
laboratory clearing that is 100 m away
from the lake and almost 50 meters high-
er. And the rule we follow is "Wherever ye
find one iguana, there will ye find others
also." While not completely true, our aver-
age makes this one of the sounder
generalizations in the behavioral litera-
ture. Indeed one iguana may be sleeping
on top of another (Fig. 9), two may be face
to face and touching tails with a third.

An analysis of the frequency distribu-
tions of numbers of iguanas within a meter
of each other shows that many are within
this distance during the day or when sleep-
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FIG. 5. Iguanas partially emerged from three separate (unconnected) holes.

FIG. 6. Five iguanas leaving nesi hole shown in Figure 4. (Photo: J. A. Carter)
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FIG. 7. Iguanas after leaving nest hole and migrating cross the clearing together. (Photo: J. A. Carter)

FIG. 8. Three iguanas in reeds at edge of Slothia. dense tall vegetation.
No other iguanas were in the several square meters of
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186 GORDON M. BURGHARDT

FIG. 9. Iguanas in sleeping position in clearing at
BCI. Three other iguanas nearby. One iguana was

ing at night. We thus have shown that
newborn iguanas evidence social attraction
in a resting area, as do newborn snakes,
but in addition show actual group coordi-
nated activities in leaving the hatch site,
migrating from the islet, and later in forag-
ing and selecting sleeping sites. But what
can we say about the nature of the social
organization and the mechanisms in-
volved. This is really premature, but let me
give some ideas as to what I think is going
on.

Group organization

Are the groups leaderless and fortui-
tous associations of animals that happen
to be in a given locale? I doubt that this is
completely true. One animal does seem to
act as the leader at least for a short time
during critical activities.

On May 6, 1975 over forty animals
emerged in bursts over a three hour
period (Described in Burghardt, et al.,

disturbed so that it opened its eyes, indicating the
veracity of the "eye" mark on the closed eyelid.

1977). Three animals were leaving from
two separate holes and facing north when
one of the animals that had earlier gone
to the north returned from the scrubby
woods and approached the others at
the nest site with head bobs and tongue
lickings. He stopped momentarily at vari-
ous individuals and then continued
through the group and went off to the
south end of Slothia. The other three indi-
viduals turned around 180° within seconds
of each other and followed the first off in
vitually the same footsteps.

On the point in the reeds where most
iguanas leave Slothia, a certain amount of
activity occurs between the hatchlings
prior to the departure in groups. For
example (May 10, 1976) five iguanas
gathered and interacted in the reeds and
then at the rocky shore at the base of reeds
for over 85 minutes. Finally one left and
began walking the several meters over the
open rocky point to the water, it being
much drier than prior years and the lake
level much lower. A second animal de-
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NEONATE REPTILE BEHAVIOR 187

parted and walked along with the first.
Both stopped and looked behind several
times, the last time when they were perch-
ed on a rock by the water's edge immedi-
ately before running across. The stopping
and looking back could be interpreted
as behavior checking whether the other
iguanas were following. In fact all did
on this occasion and ran bipedally or
swam across the water within about 60
seconds of each other. But if they do not
follow, the adventurous iguana almost al-
ways returns to the shore from whence it
departed. Hence the truth that humans
are so reluctant to accept about themselves
is shown in a reptile: leaders are as de-
pendent upon their followers as followers
are upon their leaders.

It seems as if the iguana which is most
active in belly and chin rubbing in the
reeds and on the shore prior to departure
is also the one which leads the band off at
the critical moment. Further, I have seen
the "leader," so identified, return into the
reeds and shortly emerge in company with

additional iguanas. Recruitment of some
kind, then, also can occur. Following is also
seen later in diurnal groups around the
clearing on BCI (Fig. 10).

Mechanism

Now behavior patterns certainly play a
role in the eliciting situations described
above. However, I would like to present a
testable idea on the problem of how one
iguana recognizes another. The hatchlings
are extraordinarily cryptic in their normal
habitat. If one removes one's gaze from a
lizard located at great psychic cost, one is
apt to lose it again. So how do the iguanas
find each other? Consider again the cryp-
ticity of the iguana. It has one fatal flaw.
Most arboreal, green, leaf and branch
mimics take great care to hide the eyes, or
to have them camouflaged through color or
markings. Yet the hatchling iguanas have
bright black eyes that are highly conspicu-
ous. Indeed, once human observers are
aware of the eyes it makes locating motion-

FIG. 10. One iguana following another in shrubs
and vines in the clearing. Note open mouth of paint-

marked animal of left. (Photo: J. A. Carter)
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188 GORDON M. BURGHARDT

less iguanas much simpler. But even more
remarkable is that when little iguanas close
their eyes, as when sleeping, the eye still
looks open (Fig. 9)! The eyelid is itself an
open-eye mimic. Why should this be?
Adult iguanas have no such markings and,
as far as we know, they have not been
described previously in juveniles. Year-
lings still retain the marks although less
distinctly. These animals, by the way, are
colored the same bright green as the hatch-
lings and still live more on leafy green
foliage than on the limbs of large canopy
trees favored by adults.

Our hypothesis at the moment is that the
eye and eye mimic are used as a social
signal or releaser to conspecific agemates.
Thus, an iguana on a branch already doz-
ing can passively signal, "Here I am," allow-
ing another iguana to approach and find a
sleep mate. That the eye and eyespot could
deceive a predator into thinking the
iguana was alert when it was not is a
possible function but unlikely (Greene, et
al., 1977). Accumulating information that
freezing or remaining motionless does aid
in escaping predators indicates that
predators have difficulty picking out mo-
tionless animals. Iguanas should also share
this problem, making the eye a convenient
reference mark. Movements and be-
havioral patterns are undoubtedly of im-
portance in social attraction and coordi-
nation, but the eye can serve as a visual
"contact call" in this non-vocal species.

At this point I will stop, but I think it
evident that I harbour an enthusiasm for
these little beasts and have been much
surprised at what we have already uncov-
ered. More detailed and quantitative re-
ports are in preparation and much more,
needs to be done. But I think that we will
discover a sophistication of behavior, a
variability in behavior, and an adaptability
in behavior not at all expected from the
reptilian grade of organization by the
stereotypers of past and present.

CONCLUSION

Even in the absence of maternal care, or
perhaps because of its absence, we find in

reptiles a diversity of social behavior and
concomitant communicatory processes
that are well developed shortly after birth
and are unrelated to territorial and sexual
pursuits. The adaptive value of these traits 7
must be considerable, although functional
analysis of the type called for by Tin-
bergen (1963), Beer (1975), and others is
still sadly lacking in reptiles. Workers
elsewhere are also becoming aware of the
information to be gathered from newborn
reptiles. Neil Greenberg (personal com-
munication) has documented that in 72
hours after hatching the head bob display
of Sceloporus cyanogenys goes from a sim-
plified to the complex adult form. Garrick
(personal communication) once observed a
yearling alligator apparently lead others to
a basking site. Careful studies with en-
dotherms also indicate lack of a ubiquitous
shaping role for parental care. For exam-
ple, Hubbard (1976) at Tennessee showed
that Canada geese (Branta candadensis)
reared without adults developed the
species-characteristic familial social or-
ganization when released. Brain size, in-
telligence, and social complexity are often
mistakenly viewed as necessarily covarying.
While brains of reptiles do seem universally
smaller than those of equal sized endo-
therms (Jerison, 1973), neither in social
behavior nor in learning ability (see review
in Burghardt, 19776) is the inferiority of
reptiles to all birds and mammals sup-
ported.

And what about dinosaurs? Nothing
more really, except that extant reptiles,
behaviorally at least, are not the dullards
that we have considered both them and
dinosaurs to be. As eco-evolutionary
studies show, differences in organisms re-
late not to abstract ideas of superiority and
inferiority, but to chance and selective fac-
tors in a given environmental nexus.
Studies of reptile behavior have been sadly
neglected as compared to birds and mam-
mals. Attempts to uplift our attitudes to
dinosaurs are admirable {e.g., Bakker,
1975; Desmond, 1976); but to do so at the
expense of extant reptile behavior is not
only to cut off an important source of
evidential support for social complexity in
dinosaurs, but also to obligingly dem-
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onstrate selective scholarship, the exalta-
tion of ignorance, perhaps even bigotry.
At best we have been too hasty and uncriti-
cal in accepting the common wisdom. Al-

C though I can understand the shaping of
discriminatory attitudes through genera-
tions of unconscious cultural (and even
genetic) bias, sympathy and patronizing
patience do not seem appropriate in the
presence of well publicized propaganda.
Thus we need to be on guard against
"science" being uncritically accepted as
supporting and encouraging our deeply
held prejudices. This paper is but a partial
brief in behalf of a maligned and oppressed
class.

For if their physiology limits reptiles'
quantity of behavior and prevents them
from being hyper, nervous, and frenetic as
are so many mammals and birds, I say
thank God. They, at least have time to
think, rest, and contemplate. The age of
reptiles was long, glorious, and successful;
its end still a mystery. How many times do
each of us wish the "world would slow
down." The problem, my friends, is not
with the world, but with the over-riding of
our reptilian heritage by the mammalian
hot-blooded capacity for overwork and
overkill, as well as the dream that reason
really plays an important role in the lives
of so-called higher species, in which cate-
gory humans, but not iguanas, are always
placed.
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