
TABLE 7. RELATIVE ACTIVITY TIMES FOR 11 ANOLIS SPECIES AT SOROA. FOR EACH SPECIES, ENTRIES IN THE TABLE RECORD

THE PERCENTAGE OF ALL LIZARDS OBSERVED (N) THAT WERE SPOTTED DURING EACH OF EIGHT TIME PERIODS. CENSUS DATA

WERE COLLECTED WHILE WALKING TRANSECTS ON EACH OF TWO DAYS. DATA WERE AUGMENTED BY OBSERVATIONS MADE ON

OTHER DAYS FOR SPECIES LESS COMMONLY SEEN; FOR THESE OBSERVATIONS, SOME POINTS WERE ALLOTTED EQUALLY TO TWO

ADJACENT TIME PERIODS IF THEY WERE RECORDED AS EXACTLY THE MINUTE SEPARATING THE PERIODS.

Anolis Species N

Relative Activity Time

0700�
0830

0830�
1000

1000�
1130

1130�
1300

1300�
1430

1430�
1600

1600�
1730

1730�
1900

Lizards sampled in the forest
A. allogus 161 0.08 0.09 0.15 0.21 0.15 0.12 0.12 0.08
A. alutaceus 44 0.02 0.16 0.09 0.27 0.21 0.07 0.18
A. angusticeps 10 0.35 0.45 0.20
A. barbatus 5 0.20 0.20 0.60
A. homolechis 119 0.03 0.08 0.17 0.13 0.15 0.18 0.16 0.10
A. loysianus 20 0.15 0.45 0.20 0.15 0.05
A. luteogularis 31 0.18 0.23 0.21 0.19 0.16 0.03
A. mestrei 119 0.03 0.08 0.13 0.24 0.18 0.13 0.11 0.11
A. porcatus 15 0.20 0.07 0.03 0.50 0.13 0.07
A. sagrei 55 0.07 0.39 0.04 0.26 0.19 0.05
A. vermiculatus 8 0.50 0.44 0.06

Lizards sampled outside of the forest
A. homolechis 210 0.07 0.17 0.40 0.13 0.21 0.03 0.01
A. porcatus 21 0.05 0.57 0.10 0.10 0.10 0.10
A. sagrei 114 0.04 0.11 0.20 0.23 0.09 0.17 0.17 0.00

TABLE 8. AVERAGE MOVES PER MINUTE, FREQUENCIES OF THREE LOCOMOTOR BEHAVIORS, AND FREQUENCY OF DISPLAY

BEHAVIOR IN 11 ANOLIS SPECIES AT SOROA. SAMPLE SIZE IS THE NUMBER OF INDIVIDUAL LIZARDS OBSERVED. ANIMALS THAT

MOVED , 5 TIMES WERE NOT INCLUDED IN THE ANALYSIS OF THE FREQUENCIES OF THE LOCOMOTOR BEHAVIORS. IN ADDITION,
ONLY INDIVIDUALS OBSERVED BY JBL WERE INCLUDED IN CALCULATIONS OF PERCENTAGES OF MOVES THAT WERE RUNS VERSUS

WALKS TO PROVIDE CONSISTENCY WITH PREVIOUS RESEARCH. AS A RESULT, THE FREQUENCIES OF RUNS, WALKS, AND JUMPS DO

NOT SUM TO 1.0. DATA WERE COLLECTED ONLY FROM ADULT MALES, EXCEPT FOR A. BARBATUS , FOR WHICH DATA (FROM LEAL

AND LOSOS, 2000) WERE COLLECTED FROM SUBADULT AND ADULT MALES AND FEMALES; PERCENT TIME DISPLAYING FOR THIS

SPECIES IS BASED ON TWO SMALL MALES. DATA ON MOVEMENTS PER MINUTE FOR ALL SPECIES EXCEPT A. VERMICULATUS WERE

PREVIOUSLY PUBLISHED IN JOHNSON ET AL . (2008).

Anolis Species N Moves/Min Jump Run Walk Display

A. allogus 15 0.51 0.14 0.46 0.07 0.037
A. alutaceus 8 0.64 0.56 0.13 0.35 0.008
A. angusticeps 2 2.49 0.09 0.09 0.82 0.020
A. barbatus 7 � , 0.001 , 0.10 0.89 0.078
A. homolechis 21 0.67 0.24 0.44 0.45 0.075
A. loysianus 6 1.83 0.06 0.41 0.52 0.065
A. luteogularis 6 0.62 0.14 0.15 0.72 0.021
A. mestrei 15 0.59 0.28 0.27 0.45 0.068
A. porcatus 11 1.52 0.23 0.21 0.59 0.037
A. sagrei 19 0.57 0.19 0.27 0.49 0.125
A. vermiculatus 7 0.88 0.23 0.22 0.55 0.023
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the SVL, as well as long hind limbs. Its
irises are blue, and its dewlap is a solid
yellow.

Small and with short legs, this species fits
the classic morphological description of a
twig anole. Anolis angusticepshas been
studied intensively in the Bahamas, where it
primarily uses narrow-diameter vegetation

(Schoener, 1968; Irschick and Losos, 1996).
However, despite our extensive searching of
narrow surfaces, in 30.4% of our observa-
tions it perched on trunks and in relatively
few observations was it found on narrow
surfaces. Whether these observations repre-
sent a true difference between Cuban and
Bahamian populations of this species, or
whether we simply failed to observed these
lizards on narrow surfaces�perhaps out of
sight high in the canopy�remains to be
determined. Like other twig anoles, the A.
angusticeps we observed moved slowly,
rarely running or jumping (except when
fleeing perceived predators). The dewlap of
this species is peach in color.

A member of the Chamaeleolissubclade
of anoles, A. barbatus is large and heavy-
bodied. It is a slow-moving animal that
often adopts a rocking motion, much like

Lizard photograph by Kevin de Queiroz; dewlap
photograph courtesy of Luke Mahler.

Anolis angusticeps

Photos courtesy of Luis D�·az.

Anolis barbatus
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that seen in chameleons. It is usually found
high in trees, but descends to the ground to
feed on hard-bodied prey such as mollusks
and beetle pupae. This species is often found
on surfaces that are relatively narrow for its
large size; for this and other reasons, such as
the rarity of jumping or running, it may be
considered a large twig anole (Leal and
Losos, 2000; Losos, 2009). Observations on
this species at Soroa were reported in Leal
and Losos (2000). The dewlap of A.
barbatus is white with a pink- to peach-
colored edge. Males and females have
dewlaps of equivalent size, an unusual
characteristic in Anolis that is shared with
A. luteogularis.

This trunk-ground anole is found in light
shade in the forest and in patches of
woodland and vegetated perches in open
areas. It has a lower body temperature than
A. sagrei, but a higher body temperature
than the deep-forest trunk-ground anoles A.
allogusand A. mestrei. In all respects, it is a
typical trunk-ground anole, usually perch-
ing close to the ground on tree trunks or
other broad structures. Anolis homolechis
has a solid white dewlap that is brighter
than that of A. barbatus. On close exami-
nation, the dewlap of A. homolechis has
numerous small black dots between the
scales, most likely pockets of melanin. In

some populations, the dewlap appears gray,
possibly because of a higher melanin con-
centration.

This small-bodied species is found only on
very broad trunks with rugose bark. Like the
trunk anoles of Hispaniola, the only other
Greater Antillean Island on which the trunk
ecomorph occurs, it moves frequently, rarely
jumps, and sometimes ascends to great
heights. Its crypticity, heightened by fleshy
projections on its body, might also contrib-
ute to its apparent rarity. It has a pale
orange-red dewlap; individual variation is
considerable in the number of orange spots,
which are scattered across the dewlap and
might contribute to the dewlap�s saturated
appearance.

Photo by Kevin de Queiroz.

Anolis homolechis

Lizard photograph by Jonathan Losos; dewlap photo
courtesy of Luis D�·az.

Anolis loysianus
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This trunk-crown anole is commonly
found in human-disturbed habitats, where
it is seen on walls, palms, and other trees,
$ 2 m above the ground. This species also
moves frequently on leafy vegetation. Anolis
porcatusis less commonly seen in the forest,
where it is often in the canopy. This species
usually has a high body temperature and is
often seen basking; individuals readily
change their body color between green and
brown. It has a relatively small, one-toned
dewlap with reddish to dirty pink coloration.

The body temperature of this sun-loving
species is only rivaled at Soroa by that of the
equally sun loving A. porcatus. Anolis sagreiis
extremely common in human-disturbed areas.
Like the other trunk-ground anoles, it is found
near the ground, but it perches on practically
any surface, from broad tree trunks to

Lizard photograph by Kevin de Queiroz; dewlap
photograph of a specimen from the vicinity of Mariel,

Cuba, courtesy of Luke Mahler.

Anolis porcatus

Lizard photograph by Kevin de Queiroz; dewlap
photograph courtesy of Luke Mahler.

Anolis sagrei
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that species are more dissimilar than expect-
ed by chance; in particular, species that are
similar along one niche axis tend to be
dissimilar along another (Losos et al.,
2003). The evolution of ecological differences
among the anoles living in the same com-
munity was predicted by Rand and Williams
(1969) on the basis of their study of another
complex community of Anolis lizards. Wil-
liams (1972) coined the term ��ecomorph��
for groups of species with similar morphol-
ogy and ecology; he also proposed six
ecomorphs for Anolis lizards from the
Greater Antilles.

The Anolis community of Soroa is com-
posed of species representing Williams� six
ecomorph classes (see Losos [2009] for a
review of the ecomorph concept): crown-
giant, A. luteogularis; trunk-crown, A. por-
catus; trunk, A. loysianus; trunk-ground, A.
allogus, A. homolechis, A. mestrei, and A.
sagrei; twig, A. angusticeps(but see qualifi-
cations above); and grass-bush, A. alutaceus.
Anolis barbatus, although much larger than
other species classified as twig anoles, is
similar to twig anoles in many morphological
and behavioral respects; moreover, it often
uses surfaces that are narrow relative to its
size. For this reason, A. barbatus might be
considered a twig anole (Losos, 2009). Anolis
vermiculatusdoes not fit neatly into any of
the six standard Greater Antillean ecomorph
categories, although it selects perch sites
similar to those used by trunk-ground
anoles. However, other anoles, both in the
Greater Antilles (A. eugenegrahamifrom
Hispaniola) and on the mainland (a number
of species) are similar to A. vermiculatusin
being found only near streams. The two
Greater Antillean species, however, are not
similar morphologically, and neither is sim-
ilar to those on the mainland. For this
reason, these ��semiaquatic�� anoles do not
constitute an ecomorph class sensuWilliams
(Leal et al., 2002).

Our results indicate that, regardless of
whether competition is an important factor
in the structuring of the anole communities,
differences in the use of resources among the
species from Soroa are sufficient to allow 11
species to coexist in what seems to be a stable
community.

Comparisons to Previous Work on
These Species

Although the body temperatures of several
Anolis species occurring at Soroa have been
reported previously (Rodr�·guez Schettino,
1999a), only the data for A. mestrei(Rodr�·guez
Schettino and Chamizo Lara, 2001) and those
for A. vermiculatus(Gonza·lez Bermu·dez and
Rodr�·guez Schettino, 1982; Rodr�·guez Schet-
tino et al., 1987; Rodr�·guez Schettino and
Mart�·nez Reyes, 1989) had actually been
collected at Soroa, as opposed to elsewhere in
Cuba. Data for A. homolechisand A. allogus
(Silva Rodr�·guez, 1981) were collected at
nearby locations in the Sierra del Rosario.
Anolis mestreibody temperatures at Soroa in
June 1995 (Rodr�·guez Schettino and Chamizo
Lara, 2001) were similar to those that we
recorded (means of 28.26C vs. 27.56C, respec-
tively). Body temperatures for A. homolechis
elsewhere in the Sierra del Rosario generally
were higher than those reported here (means of
32.16C vs. 29.26C, respectively), but the values
were similar for A. allogus(means of 27.56C vs.
26.96C, respectively). Anolis vermiculatusbody
temperatures were taken by Gonza·lez Bermu·-
dez and Rodr�·guez Schettino (1982) during the
dry season, and it is not possible to compare
their data with ours; however, Rodr�·guez
Schettino et al. (1987) and Rodr�·guez Schettino
and Mart�·nez Reyes (1989) obtained their data
for June 1983 (mean 26.06C) and June 1986
(mean 28.66C), respectively. Both values are
lower than the mean we report (29.46C),
probably reflecting differences in the weather
among the 3 years in which data were gathered.
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Ruibal (1961) reported body temperatures
for three of the species at various sites in
eastern Cuba. He collected data in July and
August, recording mean body temperatures
of 29.26C for A. allogus, 31.86C for A.
homolechis, and 33.16C for A. sagrei. These
values are all somewhat higher than the
means for these species reported here; we
assume that the differences reflect seasonal
or geographical variation.

With regard to the vegetation types that the
11 anole species occupy, our results partially
mirror those of Mart�·nez Reyes (1995), al-
though we found several species in a wider
range of habitats than she did. In both studies,
A. homolechis was found in the planted
woodland, as well as in all three forest
vegetation types; A. mestreiand A. vermicula-
tus only in the gallery forest; A. loysianusonly
in the evergreen forest; and A. alutaceusonly in
secondary vegetation. However, Martinez
found A. allogus only in the evergreen forest,
whereas we discovered it in all three vegeta-
tions types. Similarly, although Martinez
found A. sagreionly around human construc-
tions, we also found it in the gallery forest. In
addition, Mart�·nez Reyes (1995) found A.
porcatus, A. luteogularis, and A. angusticeps
only in secondary vegetation, whereas we
found the former species also in the gallery
forest and the latter two species in all three
vegetation types. She did not detect A. barbatus
in the gallery forest, whereas we did. Although
Martinez did not find the grass-bush anole
Anolis ophiolepis(Fig. 1) at Soroa, Rodr�·guez
Schettino et al. (2005) found two individuals in
secondary vegetation, and we found one
individual in grassy secondary vegetation along
a roadside near Soroa while collecting at night.

With regard to substrates used, our results
more closely resemble those of Mart�·nez
Reyes (1995), but we found a wider range
of microhabitat use in some species. She did
not find A. homolechis, A. sagrei, or A.
vermiculatuson rocks, nor did she encounter

A. homolechis, A. mestrei, or A. alloguson or
around human constructions. In addition,
she found A. alutaceuson grasses, whereas
we only observed this species in the forest,
where it primarily perched on narrow
branches, lianas, and ferns. Mart�·nez Reyes
did not report data on perch height or body
temperature. Our results on perch height
generally coincide with the findings of
Rodr�·guez Schettino (1999a, b) and Rodr�·-
guez Schettino and de Queiroz (2002a, b). All
of the species at Soroa were observed in the
sun or shade at frequencies similar to those
reported by Rodr�·guez Schettino (1999a).

CONCLUSIONS

Research on anoles has played an impor-
tant role in the development of community
ecological theory (e.g., Schoener, 1968, 1974,
1977). Until now, no comprehensive study
had been conducted on Cuban anole com-
munities, even though Cuba hosts the richest
and most diverse anole fauna in the West
Indies. Our data indicate that at least one
Cuban anole community follows the same
patterns documented in less species-rich
communities on other islands in the West
Indies. Nonetheless, further work is needed

Figure 1. Anolis ophiolepis. Photograph by Kevin de
Queiroz of a specimen collected in Havana, Cuba.
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on localities elsewhere in Cuba; indeed, little
is known about how anole communities
differ among localities within a single island.
In addition, the anole fauna of mainland
Central and South America is as diverse as
that on the islands, yet many differences exist
between mainland and island anoles (An-
drews, 1979; Pinto et al., 2008; reviewed in
Losos, 2009). Detailed studies of mainland
anole communities could prove very infor-
mative with regard to understanding how
these differences have arisen.
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