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ABSTRACT

We have studied the terrestrial reptile fauna of the Abrolhos Archipelago (a group of five islands located
ca. 70 km off the southern coast of the State of Bahia, Brazil) and analyze here some of its ecological
aspects such as diet, thermal ecology, activity, and some reproductive parameters. Three lizards com-
prise the archipelago’s terrestrial reptile faumeapidurustorquatus(Tropiduridae) Mabuyaagilis
(Scincidae), antHemidactylusmabouia(Gekkonidae). The first two are diurnal and the latter is cre-
puscular/nocturnal (initiating activity at ca. 17:30). The activity perio@. tdrquatusextended from

5:30 to 18:30 h. Mean field body temperatures of acfiverquatus M. agilis, andH. mabouiawere,
respectively, 34.0 = 3°C (range 23.8-38°C; N = 75), 34.5 + 2Z (range 30.8-37°C; N = 6), and

26.3 + 1.2C (range 24.8-28%C; N = 8). The predominant prey items in the dieTabrquatuswere

ants, coleopterans, and hemipterans. In the dibt afgilis, coleopterans were the most frequent prey
items. ForH. mabouia the most important dietary items were orthopterans. Clutch sizgafjuatus
averaged 4.1 £ 1.1 (range 2-6; N = 15) and was significantly related to female 3z (L8; p

= 0.001; N = 15). Clutch size fdi. mabouiawas fixed (two) and mean litter size of the viviparous

M. agilis was 3.3 + 0.6 (range 3-4; N = J)ropidurustorquatusandH. mabouiadeposit their eggs

under rocks in the study area, with the former burying them but not the latter; in both species, more
than one female often oviposit under the same rock.

Key words Abrolhos Archipelago, LacertiliaTropidurus torquatus Mabuya agilis, Hemidactylus
mabouia ecological aspects.

RESUMO

A fauna de répteis terrestres do Arquipélago de Abrolhos:
lista de espécies e aspectos ecolégicos

Estudamos a fauna de répteis terrestre do Arquipélago de Abrolhos (um conjunto de cinco ilhas lo-
calizadas a 70 km da costa sul do Estado da Bahia, Brasil) e analisamos alguns aspectos da ecologia
das espécies, como a dieta, ecologia termal, atividade e alguns parametros reprodutivos. A fauna de
répteis do arquipélago compreende trés lagafimgmidurustorquatus(Tropiduridae) Mabuyaagilis
(Scincidae) eHemidactylusmabouia(Gekkonidae). Os dois primeiros sdo diurnos e o ultimo é cre-
puscular/noturno (iniciando atividade as 17h30). O periodo de atividafleatquatusse estendeu

de 5h30 a 18h30. As temperaturas corpdreas médias em atividkderdeatus M. agilis e H. mabouia

foram, respectivamente, de 34,0 +°®{amplitude 23,8-38°C; N = 75), 34,5 £ 2Z (amplitude
30,8-37,6C; N = 6) e 26,3 * 1°C (amplitude 24,8-28°C; N = 8). Os itens alimentares predominantes

na dieta dd. torquatusforam formigas, coledpteros e hemipteros. Na dietd.damgilis, coledpteros

foram os itens mais frequentes. Pdranabouia os itens alimentares mais importantes na dieta foram
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ortopteros. O tamanho médio da ninhadal d®rquatusfoi de 4,1 + 1,1 (amplitude 2-6; N = 15) e

estava significativamente relacionado com o tamanho da féniea@®18; p = 0,001; N = 15). O

ndmero de ovos paikd mabouiafoi fixo (dois) e o tamanho médio da ninhada para a espécie vivipara

M. agilis foi de 3,3 = 0,6 (amplitude 3-4; N = 3J)ropidurustorquatuse H. mabouiadepositam seus

ovos sob rochas na area estudada, sendo que o primeiro enterra seus ovos e 0 segundo ndo; em ambas
as espécies, mais de uma fémea freqientemente utiliza a mesma rocha para oviposi¢ao.

Palavras-chaveArquipélago de Abrolhos, Lacertilidropidurustorquatus Mabuyaagilis, Hemi-
dactylusmabouig aspectos ecologicos.

INTRODUCTION sition and of the ecology of the respective species
potentially benefits management and conservation
The fauna and flora of oceanic islands areof the insular community.
generally unique because for most species gene In this study we present data on the terrestrial
flow is severely restricted or non-existent. As areptiles of Abrolhos Archipelago and analyze some
result, community equilibria of such islands areaspects of their ecology, such as food habits, thermal
relatively fragile and local environmental con- ecology, distribution, and some reproductive pa-
servation depends on considerable knowledge afameters.
species composition and the range of the several
ecological aspects on which they depend. The mere MATERIAL AND METHODS
presence of humans may cause negative effects,
especially when introduction of exotic speciesStudy area
occurs, in which case the consequences may be  The Abrolhos Archipelago (258'S, 3842'W)
grave for the insular community, possibly affectingis situated off the coast of southern Bahia, nor-
population densities and sometimes resulting intheastern Brazil, approximately 70 km from the
extinction (Case & Bolger, 1991; Norhal, 1993).  continent. It is composed of five islands: Santa
For instance, on some islands, such as Round IslaBrbara, Redonda, Siriba, Sueste, and Guarita.
in Mauritius, the introduction of rabbi(®ryctolagus  Annual mean temperature varies from 25 te27
cuniculug and goats@aprahircus) brought about and annual rainfall averages 1030 mm (Estagéo
severe degradation of the soil and vegetation du€limatoldgica Radio Farol de Abrolhos, Marinha
to browsing and grazing, and ultimately populationdo Brasil). Area rainfall is seasonal, with most
reductions and extinctions of plants and reptilesoccurring in October, December, and May; the other
(North et al., 1993). months are comparatively dry (Dut2900). Santa
The Abrolhos Archipelago is a set of five Barbara is the largest island (approximately 1.5
oceanic islands located approximately 70 km offkm long and 300 m wide) and the only inhabited
the southern coast of Bahia. On account of the highne (about 20 people, mostly Navy personnel, and
marine biodiversity of the coral reefs around thetheir families). The island is characterized by two
archipelago, the area has been converted into major landscapes: i) a rocky area dominated by
National Marine Park. The largest of the islandsCyperaceae with mean height above ground of ca.
(Santa Barbara) is inhabited by settlers, who introd m, and ii) an area covered with sparse herba-
duced goats, ratR@ttusrattus) and, recently ceous vegetation and/or exposed rock. Except for
(1996), catsKelisdomestica Although until now  Guarita Island, the smallest in the archipelago and
no study has evaluated the impact of these introcomposed only of rocks with no vegetation, all
duced species, their presence has presumably affetie others are formed of boulders with sparse her-
ted the indigenous terrestrial species negativelypaceous vegetation or even, in some cases (i.e.,
in some ways. Although continuous efforts areSueste, Redonda, and Siriba Islands), covered by
being made by local authorities to the archipelagodense herbaceous vegetation (Plano de Manejo,
knowledge of the indigenous community compo-1991; Dutra, 2000).
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Collecting methods and analyses RESULTS AND DISCUSSION
We made reptile surveys of the archipelago
islands on seven occasions (August 1994, MarcBpecies composition and occurrence on islands
1995, June 1995, October 1995, April 1996, March We found only three reptile species living on
1997, and April 1997), totalling 18 days of field the islands of the Abrolhos Archipelago, all of them
work. On each occasion, diurnal and nocturnalizards: the tropiduridiropidurustorquatus the
searches were made for reptiles. Collections o$cincid Mabuyaagilis, and the gekkonitHemi-
individuals for analysis of diet, thermal ecology, dactylusmabouia TheMabuyaspecies occurring
and clutch size were made on Santa Bérbara fan the archipelago had been previously referred
T. torquatusandH. mabouia,and on Sueste for to asM. heathi(Dutra & Vrcibradic, 1998), but
M. agilis. preliminary results of molecular analyses indicate
Lizards were collected with rubber bands,that those populations may be conspecific with
noose, or by hand. No later than 30 sec after colmainlandM. agilis (P. Mausfeld, unpubl. data);
lection body temperatures were taken, as well athus, we provisionally refer the Abrolhos species
microhabitat temperatures (substrate and air 1 crto M. agilis, pending a more comprehensive mole-
above substrate) on the exact capture site, usingular analysis of BraziliaMabuya Two of the
a cloacal Schultheis thermometer (to the nearesizard species were diurnarl.(torquatusandM.
0.2°C). We performed regression analysis (Zar,agilis) and one was crepuscular/nocturnHl (
1999) of lizard body temperature on the temperamabouig. These lizard species were distributed
tures recorded in the microhabitat (substrate andifferently on the islands of the archipelagmpi-
air) in order to evaluate the effect of these variablegurustorquatuswas the most widely distributed,
on lizard body temperature. We used multiplebeing found on all islands but Guaritdabuya
regression to analyze the additive effect of eaclagilis occurs on Siriba, Sueste, and Redonda, and
environmental variable after factoring out the effectH. mabouiawas found on Santa Barbara, Siriba,
of the other. These analyses were performed onlgnd Sueste. None of the species found is endemic
for those species whose sample sizes were suffie the archipelagor. torquatusandM. agilis are
cient. Each lizard was weighed in the field (to thewidely distributed along the coasts of Rio de Ja-
nearest 0.2 g) using a Peddldynamometer and neiro, Espirito Santo, and southern Bahia (Rocha,
measured snout-vent length (SVL) with calipers2000), andH. mabouia a species of African origin,
(to the nearest 0.1 mm) prior to fixation in 10% occurs throughout much of Africa, Madagascar,
formalin. Lizards were dissected and their stomachropical America, and the Caribbean (Kluge, 1969;
contents analyzed qualitatively and quantitativelyAvila-Pires, 1995). The occurrence of these con-
Animal prey (mostly arthropods) were identified tinental species on the archipelago suggests that
according to Order. Unidentified arthropod remainghey may have arrived in a relatively recent past.
(i.e., fragments of exoskeleton, legs, and wingsHowever, at this point, we are not able to suggest
were grouped in a separate category: miscellaneoushether they were introduced or arrived as a result
Plant items were categorized as leaves, flowersf dispersal (though we belie¥e mabouiamust
fruits (or seeds), and unidentified parts. have been accidentally introduced by man).
The clutch or litter size of each lizard species Mean SVL and mass of each lizard species
was estimated by averaging the number of matureeom Abrolhos are presented in Table 1. Except
follicles, eggs, or embryos of gravid females. Wefor two immature individuals of. torquatus(SVLs
also checked for the presence of lizard eggs undef 42 and 62 mm and masses of 3.5 and 8.5 g,
rocks, digging in the soil to uncover buried eggsrespectively), all others were adult-sized. Adult
Sexual differences in body size (SVL andmaleT. torquatusaveraged larger SVL and mass
mass) were tested fortorquatus(the only species (92.0 £ 8.5 mm and 28.6 + 7.0 g, respectively; N =
whose sample size allowed this analysis) by One35) than adult females (79.5 + 4.6 mm and 18.0 £
way Variance Analysis (ANOVA; Zar, 1999). Des- 3.4 g, respectively; N = 42) (ANOVA SVL: F =
criptive statistics are presented in the text as mea7.85; p < 0.001; ANOVA mass; E=75.84; p <
+ 1 standard deviation (SD). 0.001).Tropidurustorquatusfrom the Abrolhos
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Archipelago apparently grow larger than theiral., 2000), and it would be interesting to test to
conspecifics from mainland coastal populationswhat degree genetic and ecological factors are
(Rocha & Bergallo, 1994; Dutra, 2000; Fialab responsible for this difference.

TABLE 1

Snout-vent length (in mm) and mass (in g) of the three lizard species occurring
in the Archipelago of Abrolhos, BA. For each variable, we give sample size (N), range,
mean plus one standard deviation and coeficient of variation (CV).

Species N Range Mean + SD Ccv

T. torquatus

SVL 82 70-103 84.8+9.3 0.109

Mass 82 11.0-42.0 225+7.7 0.343
M. agilis

SVL 11 56-82 68.9+9.0 0.131

Mass 6 7.5-12.0 89+17 0.191
H. mabouia

SVL 10 44-64 57.1+5.7 0.100

Mass 6 3555 43+0.7 0.163

Activity and thermal ecology N = 75) and substrate temperatures (F = 82.19;

The activity period ofl. torquatusextended R2?=0.74; p <0.001; N =71) (Fig. 2); it was also
from sunrise to sunset (5:30-18:30 h), when indisignificantly correlated with the interaction of air
viduals retreated to shelters. Field observationand substrate temperatures (F = 55.89;: R.62;
showed that, when inactive, torquatususually p < 0.001; N = 71). Body temperaturesTofor-
remain hidden under stones, partially buried in thequatuswere not significantly related to SVL (F =
earth.Tropidurustorquatusinitiate activity approxi- 0.921; R= 0.112; p = 0.340; N = 75).
mately at 5:30 h when the first individuals emerge Like T.torquatus Mabuyaagilis is only active
from their shelter and begin to sunbathe on rocksliurnally, with no individuals sighted after 16:00
(the first sun rays hits thecks at approximately h. Mean body temperature of active agilis was
5:40 h). Most individuals bask until 7:15-7:30 h, 34.5 + 2.2C (range 30.8-37°C; N = 6).Hemi-
when their body temperatures reach up to 3834 dactylusmabouiashowed exclusively crepuscular/
and then descend to the ground and initiate foragingocturnal activity, which began just after sunset
among the herbaceous vegetation. At 8:00-9:00 land the start of the dark period (after 17:30 h).
body temperatures of individuals are approximatehAt that moment, individuals usually leave shelter
35-37°C and social interactions such as territoriahnd go to the side or top of rocks, where they
defence and copulation attempts occur. In this sam@main ambushing potential prey. The mean body
period many agonistic interactions between maletemperature of activid. mabouiawas 26.3 + 1°C.
were observed. After 10:00 h, individuals begin(N = 8) with a range of 24.8-28°Q, approaching
to retreat to shelter and by mid-day most remairthe values found for a continental population of
under rocks, due to the high temperatures in théhis gekkonid in northeast Brazil (e.g., Vitt, 1995).

microhabitat (ground temperatures reach 4&50 Existing data on thermal ecology for coastal
Social interactions were no longer observed duringestinga populations df. torquatusindicate that
this period. the mean body temperature in activity observed

Mean body temperature of actiVetorquatus  for the population of Abrolhos is comparatively
was 34.0 £ 3.%C (N = 75) with a range of 23.8- lower (at least 1. on average) than for those
38.C°C. The body temperature was significantlyfound in the other areas (e.g., Barra de Marica
related to air (F = 95.55;2R= 0.75; p < 0.001; restinga in Rio de Janeiro State, x = 35.3 £2:6
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Teixeira-Filhoet al, 1996; Restinga of Linhares marized in Table 2. FdF. torquatus items from

in Espirito Santo State, x = 35.6 +4C3- Bergallo 10 different food categories were consumed and
& Rocha, 1993; Gandolfi & Rocha, 1998). Furtherthe numerically predominant prey was hymenop-
study is required to determine whether or not theerans (particularly Formicidae — 60%), coleopterans
observed differences in mean body temperatur€0%), and hemipterans (8%) (Table 2). Together,
in activity result from the continuous high rate of these three categories comprised most (88.5%) of
wind in the insular environment. On the other handthe diet ofT. torquatus Ants, the most frequent
mean body temperature of active agilis was item, were present in all. torquatusstomachs
relatively high compared to other populations ofanalyzed. In the diet of the scinditl agilis, Acarina

the same species in the restingas of Linhares (x 88%), homopterans (27%), and coleopterans (13%)
31.4 + 3.2C — Vrcibradic & Rocha, 1995) and predominated numerically, with coleopterans being
Barra de Maricd (x = 32.5 + 20 — Rocha & the most frequent prey items (found in 82% of the
Vrcibradic, 1996) and probably reflects our smallstomachs; Table 2). Fét. mabouiathe most im-

sample size for Abrolhos. portant items numerically were orthopterans (29%),
followed by coleopterans, homopterans, lepidop-
Diet teran larvae, and Aranae (12% each), whereas the

The diets ofT. torquatus M. agilis, andH.  most frequently consumed items were orthop-
mabouiaat the Archipelago of Abrolhos are sum-terans and spiders (Table 2).

TABLE 2
Diet of the three reptile species which occur at the Abrolhos Archipelagdopidurus torquatus Mabuya
agilis, and Hemidactylus mabouip Values are presented in terms of number of prey (N) and frequency of
occurrence in the stomachs (F). Numbers in parenthesis are percentages.

Items T. torquatus(n = 20) M. agilis (n = 11) H. mabouia(n = 9)

N (%) F (%) N(%) F (%) N (%) F (%)
Insecta
Blattaria - - 01 (0.6) 9.0 - -
Coleoptera 309 (20.2) 95.0 21 (13.0) 81.8 02 (11.8) 11.0
Diptera 18 (1.2) 25.0 01 (0.6) 9.0 - -
Hemiptera 127 (8.3) 90.0 - - - -
Homoptera 96 (6.3) 75.0 43 (26.7) 63.6 02 (11.8 11.0
Ez)ng‘i?c?g;ir)a 924 (60.3) 100.0 01 (0.6) 9.0 - -
Lepidoptera 49 (3.2) 90.0 - - 02 (11.8) 11.0
Lv. coleoptera - - - - 01 (5.9) 11.0
Lv. lepidoptera - - 12 (7.4) 54.5 02 (11.8) 11.0
Odonata 01(0.1) 5.0 - - - -
Orthoptera - - 07 (4.3) 455 05 (29.4) 33.0
Pupa - - 01 (0.6) 9.0 - -
Arachnida
Acarina 01(0.1) 5.0 62 (38.3) 18.2 - -
Aranae 06 (0.4) 30.0 12 (7.4) 63.6 02 (11.8) 22.0
Chilopoda - - 01 (0.6) 9.0 - -
Plant matter - 100.0 - 18.2 - -
Total 1,532 (100.0) - 162 (100.0) - 17 (100.0) -

Braz. J. Biol., 682): 285-291, 2002



290 ROCHA, C. F. D., DUTRA, G. F,, VRCIBRADIC, D. and MENEZES, V. A.

Plant material consumed Aytorquatusin- On one occasion we found three eggs (dimen-
cluded mostly flowers and leaves, whereasMor sions: 9.6x 8.3, 9.8x 8.9, and 9.% 9.1 mm) of
agilis it consisted only of fruits and seeds. The cateHemidactylusmabouiaunder a rock 30 cm in
gories of food items consumed Bytorquatusin ~ diameter. Under another rock (42 cm in diameter)
Abrolhos include most of those consumed also byhere were four eggs bf. mabouia The gekkonid’s
some continental populations of coastal restingasggs, unlike those df. torquatus were not buried.
(Linhares — Rocha & Bergallo, 1994; Barra deThese observations indicate that the microhabitat
Maricé — Fialhoet al,, 2000). under the rocks is also used Hymabouiaas an

In the diet ofM. agilis, the number of mites oviposition site. Sincéd. mabouiaproduces a
(Acarina) ingested was remarkable, but this preyclutch of only two eggs at a time, these observations
type was found in only two stomachs. It is probablealso suggest that more than one female may use
that mites were eaten accidentally by the skinks athe same site for oviposition. Evidences of com-
they preyed on other arthropods, since the smathunal nesting have been previously reported for
size of mites presumably would not make them arH. mabouiain both Africa (FitzSimons, 1943) and
energetically advantageous prey. In general, th&outh America (Bock, 1996).
scincid consumed a larger spectrum of food item
categories (13) compared to the other lizard Speciég:knowledgments— This study is part of the results of the

; ; ; ¢Programa de Ecologia, Conservacdo e Manejo de
of the archlpelago, with no marked dominance OfEcossistemas do Sudeste Brasileiro” and of the Southeastern

any food item. The consumption of a large SPectrung,aijian vertebrate Ecology Project (Laboratory of Vertebrate
of prey types including both relatively sedentaryEcology), both of the Setor de Ecologia, Instituto de Bio-
and highly mobile preys has also been found in corlogia, Universidade do Estado do Rio de Janeiro. We thank
tinental populations oft. agilis, which has been ;he staff of the Abrolhos National Park (PARNA Abrolhos)

. . . for logistic facilities at the Archipelago during our fieldwork
argued to reflect a mixed (active-ambush) foragingnq for permits to work in the area. We also thank Sidnei
strategy of this lizard (Vrcibradic & Rocha, 1995, Tadeu M. Guerra, Adalberto J. Santos, and Lucilene M. Paes
1996). The diet of the gekkonill. mabouia for field assistance, and Paulo E. Vanzolini for his critical
included much nocturnal prey like |epid0pteransreView of the article. The study wa}s partially supported by

. research grants from the Fundacdo de Amparo a Pesquisa
and orthopterans, as expected for a nocturnal lizarddy Estado do Rio de Janeiro — FAPERJ (process E-26/

170.385/97 — APQ1) and from the Conselho Nacional de
Reproductive traits Desenvolvimento Cientifico e Tecnolégico — CNPq (process

: 400115/97 — 2 and 461970/00-7) to C. F. D. Rocha, and also
+ 1
Mean clutch size foT. torquatuswas 4.1 + y graduate fellowships from CNPq to D. Vrcibradic and

1.1 (range 2-6; N = 15) and was significantly related;om the Coordenacéo de Aperfeicoamento de Pessoal de
to female SVL (R= 0.618; p = 0.001; N = 15). Nivel Superior — CAPES to G. F. Dutra. V. A. Menezes
Clutch size foHH. mabouiawas two in all cases (|t received a Scientific Initiation Grant from CNPq.
is, in general, a fixed number in the species; e.g.,
Vitt, 1986). Litter size of the viviparoud. agilis
was 3.3 = 0.6 (range 3-4; N = 3). The three
reproductiveM. agilis (collected in April 1997) all . . .
tained iductal . ¢ 3 of Roch &AVILA-PIRES,T. C. S., 1995, Lizards of Brazilian Amazonia
Con_ ame_ oviductal ova in s age o .OC a (Reptilia: Squamaja Zool. Verh. Leiden, 2991-706.
VrC|brad|g (1999). Of 619 cavities examlned. byBERGALLO’ H. G. & ROCHA, C. F. D., 1993, Activity pat-
us under individual stones, 23 (3.7%) contained tems and body temperatures of two sympatric lizards with
evidence of having been used bytorquatusas different foraging tactics in southeastern Bra&ihphibia-
oviposition sites (a total of 21 intact eggs and 262 Reptilia 14: 312-315.
empty shells were found). Of the 21 eggs, 15 (plu§OCK. B. C., 1996Interclutch interval and egg aggrega-
25 empty shells) were under the same rock. These ﬂf’e’:gé?otlh'Eterspz'(;éllgolﬁg??ecmm'damylugnabou'a
daFa |n'd.|cate that sites b_eneath rocks are qsed f%':ASE, T.J. & BOLGER, D. T., 1991, The role of introduced
0V|p_03|t|0n by Seve_ral different fema_les! SINC€ @  gpecies in shaping the distribution and abundance of is-
maximum of about six eggs are deposited at a time. land reptiles Evol. Ecol, 5: 272-290.
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