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Competitive Interference between the Puerto Rican
Lizards, Anolis cooki and A. cristatellus
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Anolis cooki and Anolis cristatellus are sympatric lizards engaged in intense
interspecific competition. We have identified and analyzed a critical area of
competitive interference by measuring various niche dimensions and behavioral
interactions under natural conditions. Four study areas of similar habitat com-
position were established within 5 km of each other: one allopatric for A. cooki,
one allopatric for A. cristatellus and two sympatric areas. The variables of cloacal
temperatures, perch height, perch diameter and habitat type were compared
between lizards in and among the study areas. No significant differences in the
variables were found between the sexes of a species or between species on the
allopatric areas, nor were there differences between sympatric and allopatric A.
cristatellus. Sympatric A. cooki males and females, however, exhibited a signif-
icant divergence from their allopatric counterparts by utilizing standing dead
vegetation and small bushes rather than larger and more complex microhabitat.
This shift was most likely in response to competitive interference from A. cris-
tatellus.

Except for sympatric A. cooki, adult males in both the allopatric and sympatric
conditions showed a significant and positive correlation between snout-vent
lengths and the relative complexity and height of their immediate microhabitat.
This suggests that there is intraspecific competition among males, with the larger
conspecific males controlling the taller and more complex habitat. Thus when
the sympatric male A. cooki occupy small types of microhabitat, they are only
likely to encounter the smaller size classes of A. cristatellus males.

Intruder-release experiments showed that encounters between male A. cooki
and A. cristatellus were very aggressive, similar in intensity to conspecific in-
teractions. Less than one out of two times were resident A. cooki able to evict A.
cristatellus intruders of similar size. Thus by occupying smaller habitat types,
sympatric A. cooki appears to decrease the likelihood of interacting with large
A. cristatellus, against whom they would have little chance of holding a disputed
territory. From current evidence, A. cooki is under competitive pressure from
the more ubiquitous A. cristatellus and has no apparent refugium.

CHOENER (1977) has noted that little is
known about interference competition
among reptiles at either the individual or pop-
ulation level, and even less is known at the in-
terspecific level. Part of the problem is that there
have been so few instances found where species
are still engaged in intense behavioral interac-
tions. This period of open contention is prob-
ably of short duration, and most likely occurs
during initial interspecific contact before diver-
gence or exclusion has taken place. In this paper
we present a unique two-species system in which
the lizards, Anolis cooki and A. cristatellus, dem-
onstrate vigorous interspecific aggression. By
examining the nature of these behavioral in-
teractions and measuring various niche dimen-

sions under natural conditions, we have iden-
tified and analyzed a critical area of competitive
interference.

A. cooki and A. cristatellus are medium sized
anoles which are osteologically indistinguish-
able (Pregill, 1981) and of very similar overt
appearance, being only recently recognized as
separate species (Gorman, Thomas and Atkins,
1968). Both can be classified as ““trunk-ground”’
anoles (sensu Rand and Williams, 1969), but
they have very different distributions. A. cooki
is restricted to a small area in the lowlands of
extreme southwestern Puerto Rico, whereas A.
cristatellus is found island-wide from sea level to
mid-elevations in forest and open habitats
(Heatwole, 1976; Williams, 1972). Almost the
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entire distribution of A. cooki (Cabo Rojo pen-
insula in the west, in and about the Reserva
Forestal de Guanica in the east, and the islet of
Caya de Muertos) is sympatric with A. cristatel-
lus. Observers have speculated that the two
species are not in a state of stable equilibrium.
Its diminutive range literally backed up to the
ocean, A. cooki may well be slipping toward ex-
tinction (Williams, 1972). Our observations
could have added significance establishing a
vantage point in time from which the process
of natural extinction may be viewed.

MATERIALS AND METHODS

Our study was conducted on the peninsular
area of Cabo Rojo during August and Sept.,
1980 and Jan., 1982. We established four study
sites which shared a similar vegetational config-
uration: one allopatric for A. cooki, one allopat-
ric for A. cristatellus and two sympatric areas
(Fig. 1). Data from the two sympatric areas were
pooled.

The sites were sandy areas sparsely covered
with short grasses and low succulents (e.g., Su-
riana maritima). Spaced within this habitat were
clumps of bushy vegetation (e.g., Colubrina ar-
borescens, Coccoloba uvifera), trees of various ages
(e.g., Canella winteriana, Acacia spp., Avicennia
nitida, Laguncularia racemosa, Conocarpus erectus)
and occasional fence posts and standing dead
vegetation.

A vegetation analysis was made of each site
to compare the microhabitat available to the
lizards. As the plant species per se did not ap-
pear to be an important criterion for perch se-
lection by the lizards, we characterized the sites
according to vegetational physiognomy. Six
classes of microhabitat structure, called ‘habi-
tat types,” were used: 1) fence posts or dead
snags, 2) low shrubs (=2 m high), 3) large shrubs
(>2 m high), 4) small trees (<5 m high), 5) large
trees (>5 m high), and 6) open ground (bare
soil or low ground cover). The first five classes
were used in statistical analyses and were treat-
ed as continuous variables because they ap-
proximate a progression of increasing height
and habitat complexity.

A stratified random design was used in which
a longitudinal transect was laid down the length
of each study site. The transect was divided into
10 m segments; within each segment a random-
ly determined point was used to run secondary
transects across the width of the study site at a
right angle to the longitudinal transect. These
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Fig. 1. The peninsula of Cabo Rojo, Puerto Rico.
Two sympatric (1, 2), one allopatric Anolis cooki (3)
and one allopatric A. cristatellus (4) study sites (shaded
areas), dirt roads (dashed lines) and drying ponds of
a local salt works (irregular polygons) are depicted.

secondary transects were paced and the linear
distances which intercepted each habitat type
were recorded. The number of transects, the
total length of the transects, and the approxi-
mate area of each study site are as follows: al-
lopatric A. cooki—26,793 m, and 7,930 m?; sym-"
patric—19, 1,089 m, 10,890 m?; and allopatric
A. cristatellus—12, 843 m, 8,430 m2. Using the
proportions of habitat types on each transect,
we calculated the variance of each available hab-
itat type within and among study areas.

To obtain habitat data for the lizards, all
clumps of vegetation (habitat types 1-5) were
methodically searched, with an attempt to catch
all lizards within a vegetation clump. Collection
was primarily by noosing, but occasionally hand
capture was employed for some smaller lizards.
The following data were recorded for each cap-
tured lizard: 1) study site, 2) date, 3) time, 4)
species, 5) sex, 6) snout—vent length (SVL), 7)
body weight (nearest 0.01 g), 8) tail length, 9)
perch height (nearest 0.1 m), 10) perch diam-
eter (nearest 0.5 cm), 11) habitat type and 12)
cloacal temperature (nearest 0.1 C). Cloacal
temperatures were determined immediately
upon capture using a Schultheis thermometer,
and body weights were taken using an Ohaus
Dial-A-Gram balance. Lizards were given a paint
mark and returned as soon as possible to the
point of capture.



























