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In Memory of A. Stanley Rand (19322005)

Stan Rand (left) with his former graduate advisor, Ernest Williams (right) at Soroa, Cuba in 1983.



Preface

On the first weekend of October in 2009, 125 anole biologists traveled from eight countries to
10 years since the previous symposium, and a reunion was long past due. In 2008, as we began to
consider how to proceed with such an endeavor, a fortunate thing happened: the Herpetology
Department at the MCZ renovated its library and teaching space ¢ the famous lair of the late pater anolis
Ernest Williams. The library needed a namesake, and Ernest was under strong consideration (after all, he
had been instrumental in filling its shelves!). After a brief period of friendly deliberation, it was decided
that the library would be dedicated to Williams, and that the occasion would be the commencement of
the 6th Anolis Symposium, held at the Museum of Comparative Zoology.
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foremost, the field has grown explosively. The number of researchers, the variety of research disciplines,
and the number of countries in which an ole research is being conducted have all grown considerably in
recent years. With nearly 400 named species, an extensive neotropical distribution, and an unmatched
diversity of ecologies and morphologies, Anolisis well equipped for the increased attention .

Also though, Anolis research has blossomed in exciting new directions. Perhaps of greatest note,
the genome of Anolis carolinensisvas recently sequenced, making the Green Anole a genetic model
organism and opening the doors for an astounding variety of genetic, developmental, morphological, and
evolutionary studies. Perhaps less conspicuously, advances in anole husbandry have enabled a wave of
experimental and developmental studies. New tools and techniques have also taken studies of anole
functional mo rphology to new levels of rigor.

While such advances are pushing anole research in new directions, natural history remains at the
heart of anole biology. From the surprising observation that anoles can navigate back to their territories
from great distances (see contribution by Leal) to the discovery that mainland anole toe pads are less
effective for clinging than toe pads in island anoles (see contribution by Crandell et al.), careful study of
the basic ecology and biology of anoles continues to form the foundation for top notch science among
anole biologists.

In the midst of a decade of progress,we nonethelessbid farewell to one of our most loved
colleagues since the last newslettet 2 UEOw1 EOCOES6 w. O wOi wsUOI U0we DOOPEOUZ wi PU
lasting mark with his studies of anoles before blazing trails in numerous other areas of tropical biology
and animal communication. Among other things, Stan helped pioneer the ecomorph concept, was among
the first to quantify habitat partitioning in anole commun PUBI Uwpl 6T § OwlT I w? 1EQEwWET OUUU
early studies of the role of the dewlap in communication. Stan shaped the careers ofcountless scientists
and will be missed tremendously t+ we dedicate this newsletter to his memory.*

As with previous editio ns, this newsletter is an informal forum for the presentation of data and
discussion of theory relevant to anoles. It serves three functions: to allow investigators to inform others of
their current and future research; to provide an outlet for speculation and theoretical musings perhaps
inappropriate for publication in more formal venues; and to give an opportunity to present data and
ideas that otherwise might never be distributed. As with previous newsletters, there is a general request
that nothing said T 1 U1 DPOWET w@UOUI EwpDUT OUUwWUT 1T wEUUT OUUZ wi BRxUI UUw>

Luke Mahler, Anthony Herrel, and Jonathan Losos
Harvard University
Cambridge, MA

June 2 2010

'The previous newsletter (# V) was dedicated to the memory of Ernesamall
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Geographic distribution, habitat use, anddiet of Anolis imias on the
Southern Coast of Guantanamo, Cuba

Abstract.

Anolis imiasis a local endemic species, considered Vulnerable.The species is reported
from the semiarid south coastline of Guantanamo Province, up to the terraces at Punta de Maisi.
There have been few studies of the ecology of this species, with the exception of previous
reports of saurophagy. For the first time, we here provide information on the geographic
distribution, microhabitat preferences, and feeding ecology of A. imias The species geographical
distribution was expanded to nine locations within the semiarid Guantanamo region, and to
elevations up to 500m asl. Both sexes preferred rocky substrates, but also utilizd tree trunks.
The perch height and perch diameter means are 0.94m and 0.36m, respectively. The species is
primarily insectivorous, with a diet is composed largely of Hymenoptera (~45%) and
Coleoptera (~20%).

Key words: Anolis imias geographic distribu tion, microhabitat, diet, southern coast, Cuba.

Introduction

The genusAnolis Daudin, 1802, has approximately 350 species (Nicholsonet al 2005), of
which 63 species are reported in Cuba. This represents the largest number of species for a single
country (Powell et al, 1996; Rodriguez Schettino and Rivalta Gonzalez, 2003; Navarro and
Garrido, 2004). Similar environmental conditions in the macro and microhabitat, climate, and
altitude determine the ecogeographic distribution of lizards in Cuba. Most spe cies are endemic
(95.2%) and philopatric, and therefore may be considered reliable zoogeographic indicators
(Rodriguez-Schettino, 1993).
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Habitat selection plays an
important role in the evolution, ecology,
and behavior of Anolis lizards. Differences
in microhabitat preference may directly
influence the evolutionary dynamics of
populations (Morris, 2003). Habitat choice
may also have significant effects on
foraging behavior and reproduction
(Steele, 1993; Doligezt al, 2002). Lizards
of the Caribbean are an example of
adaptive radiation (Schluter, 2000). On the
different islands of the Greater Antilles,
morphologically similar species
(ecomorphs) have originated
independently under similar ecological
conditions (Losos 1992, 1994)Anolis
lizards are a model for studies of habitat :
choice and resource partitioning (Johnson ;,r’-,"- s
et al, 2006). Regardless of the geographida = .~
and altitudinal distribution, not all species %’ R
use the same type of substrate in each
community. On the other hand, species are
separated vettically on the type of
substrate on which they are located
(Rodriguez Schettino, 1999a).

Ecologists and evolutionary biologists have recently focused on studies of how
organisms use their resources and how they have adapted to their environments (Arnold 1 983;
Huey and Bennett 1986; Garland and Losos, 1994)Anolis imias(Fig. 1) is a locally endemic
species,considered Vulnerable (Rodriguez Schettino, 19999, and its ecological habits remain
little known. This study extends the geographic distribution of t his vulnerable species, provides
data on microhabitat preferences and reports new data on diet.

»

Fig. 1 (A). Adult male Anolis imias on a rock. (B). Adult
female A. imias on a trunk. Both photographed on the
semiarid coast of Guantanamo Province, Cuba.

Materials and Methods

Field Study Area

The south coastline of Guantanamo (semiarid region) is located in eastern Cuba, in the
SaguaBaracoa subregion (Nufezet al, 1989) and spans 67999 ha. The vegetation is
xeromorphic, with microphylous, thorny elements, and an abundant of succulents - typical
given the prevailing climatic and soil conditions. The shadow effect produced by Sierra de
Imias causes a semiarid local climate with the lowest precipitation levels in Cuba, ranging
between 600 and 800 mm annually. The vegetation is characterized by a mosaic of forest and
shrubs that vary according to soil composition, exposure and altitude. Coastal xeromorphic
scrub and dry microphyllous forests are dominant (Capote and Berazain, 1984; Reyes, 2006).




The coastal hyperxeromorphic semidesert scrub is considered an exclusive feature of this region
(Borhidi, 1991; Reyes, 2006). For our study, we divided he macrohabitat into: 1- marine coastal
terraces (2, 3 and 4ta); 2premountains; 3- low mountains; and 4, small flat mountains,

following Portela et al (1989).

We accepted the geomorphological classification of Portelaet al (1989) in which the
study area has structural tectonic rocks (in terraces), abrasive flatlands and hills, and karstic
block mountains (h = 200-300 m). To the North, there are flat mountains (~ h = 408500 m) and
block mountains (~ h = 506750 m).

Geographical distribution

The distribution of the species was previously revised in the literature (Ruibal and
Williams, 1961; Schwartz, 1968; Garrido and Jaume, 1984; Schwartz and Henderson, 1991;
Rodriguez Schettino, 1999b; Fong, 2000). The main Cuban collections were reviewed: Instituto
de Ecologia y Sistemética (CZACC), Museo Nacional de Historia Natural de Cuba (MNHNCu),
Centro Oriental de Biodiversidad y Ecosistemas (BSC.H) to generate a matrix of the distribution
of the species. Nine locations visited by Centro de Aplicaciones Tecnoldgicas para elDesarrollo
Sostenible (CATEDES) researchers were included in the surveyWe generated a distribution
map using Mapinfo Professional v 8.5.

Habitat

In each location, microhabitat structure was analyzed according to the substrate, perch
height and perch diameter where individual specimens were first spotted. All measurements
were taken with a diametric tape with precision of 0.05 mm. The observations were conducted
between April -May 2008 and February 2009, between 070@400h. All days were sunny with
temperatures ranging between 30-32 °C.

Diet

We collected eight adult Anolis imias(five males and three females), dissected their
stomachs, and preserved them through immersion in 70% alcohol for 15 days. The components
of the diet were identified in the labor atory under a stereoscopic microscope (Novel XSZN207)
to the taxonomic level of Order because of partial digestion.

Results

Geographic Distribution

The distribution of the species corresponds to the coastal line from Tortuguilla at the
West, to Sierra del Purial in the North, and as far as La Asuncién to the East (Fig. 2), and is
restricted to rocky areas and xerophytic vegetation. In total, 19 localities were recognized for the
species, which includes the reports for the southern coast. The species wasestricted in different
microhabitats along the entire southern coast (Fig. 3). Based on the localities visited, one can
observe Anolis imiasfrom sea level to elevations of 500m asl.
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Fig. 2. Geographic distribution of Anolis imiason the southerncoast of Guantanamo province, Cuba. A bold
line demarks the upper boundary of the semiarid region of Guantanamo.

Fig. 3 Macrohabitat in which Anolis imias was found in the semiarid coast of Guantanamo provinc
Cuba. A: coastal terraces of Bahia de Baitiquiri; B and C: coastal terraces from Tortuguilla to
Yacabo Abajo.

Ruibal and Williams (1961) identified Imias, Oriente as the type locality of this species.
Schwartz (1968)reports it from the northern mountains of Imias (Sierra del Purial). However,
Garrido and Jaume (1984) collected specimens 4.5km west Baitiquiri and east Imias, and
suggested that it may also be found in the coastal terraces of Maisi. RodriguezSchettino (1999b)
states that the species is restricted to the southern coast of Guantanamo (3.5km east of



