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ABSTRACT

The home range of the Tropidurid lizdrablaemudutzae an endemic species of the costal sand dune
habitats of Rio de Janeiro State, was studied in the beach habitat of Barra de Marica restinga, Marica
County. Home ranges were studied using a mark-recapture technique in a delimited area at the beach
habitat. | considered for estimates and analysis the home ranges of those lizards with a minimum of
four positions. The size df. lutzaehome ranges varied according to the segment of the population.
The mean home range size of adult males (x = $88.7 nf) was significantly larger than that of

adult females (x = 22.3 16.1 n¥). Juvenile mean home range size was significantly smaller than
that of adult males, but did not differ from that of adult females (t = 1.058; p = 0.149). The over-
lap between male home ranges was usually low (3.6%), being in general only peripheral. Conversely,
there was a considerable overlap between home ranges of adult females with those of adult males,
the home range areas of two or three females being enclosed in the home range of one adult male.
The small overlap between home ranges of adult males suggested mutual exclusion. The observed
between-sex differences in the sizeLofutzaehome range may be explained by the sexual dimor-
phism in body size in this species, and by the need of adult males to establish larger areas so as to
include many females in their areas, during the reproductive season. The differences in home range
along ontogeny probably result from differences in body size of the different segments of the popu-
lation, due to trophic differences (carnivory and herbivory levels), and the dispersal of young after
birth. Becausé.. lutzaeis omnivorous, but primarily herbivorous when adult, and due to its sit-and-
wait foraging behavior (mainly on arthropods), it does not need to move around over large areas to
find food, which in turn reduces the area necessary for it to live.
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RESUMO
Area de vida do lagarto tropidurideo Liolaemus lutzae: diferencas sexuais e no tamanho corporal

A area de vida do lagarto tropidurideiolaemus lutzaeespécie endémica do Estado do Rio de Janeiro,

foi estudada no habitat de praia da restinga da Barra de Marica, Municipio de Marica. A area de vida
foi estudada através de marcacao e recapturas sucessivas em uma area demarcada para o estudo. For
consideradas, para as estimativas e para as andlises, apenas as areas de vida de lagartos para 0s qu
foram obtidas quatro ou mais posi¢cfes, de forma a preservar estimativas mais acuradas. Os dados
mostraram que entre os adultos o tamanho médio da area de vida dos machbh$885B &%) foi

superior a das fémeas (22,36,1 n%) . A area de vida de um macho pode incluir duas a trés fémeas.

A area de vida dos jovens néo diferiu significativamente daquela das fémeas, mas foi inferior a dos
machos adultos. Provavelmente, este padrado resulta das diferencas no tamanho corporal entre os dife
rentes segmentos da populagdo, das diferencas tréficas (niveis de carnivoria e herbivoria) e da dispersac
dos jovens apds o nascimento. A baixa sobreposicdo na area de vida entre machos adultos (3,6%)
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pode indicar exclusdo mutua, enquanto a baixa sobreposicao entre as areas de fémeas (3,9%) parece
refletir o menor tamanho de suas areas e o seu comportamento residente. Devido ao fato de que
lutzaeé uma espécie onivora, mas primariamente herbivora quando adulta, e devido ao seu compor-
tamento de forrageador sedentario em relacdo aos artropodos, os individuos da espécie ndo necessitam
movimentar-se por extensas areas para encontrar alimento, o que resulta em uma relativa restricao
em termos do tamanho da &rea de que cada individuo precisa para viver.

Palavras-chavearea de vida, endemismo, territério, lagarto, restinga

INTRODUCTION many females are usually associated to individual
male home ranges?

The home range, which is the total area in
which an individual of a particular Species lives MATERIAL AND METHODS
and wanders when active, and where it finds food,
mates and shelter (Rose, 1982), varies considerabBudy area
among lizard species, affected by some ecological ~ This study was carried out in the Restinga
factors (Turneet al., 1969). Some studies have da Barra de Marica (22° 57’ S, 43° 50’ W) which
shown that the size of a lizard’s home range majys located approximately 38 Km east from Rio de
be strongly influenced by the size of the animallaneiro City, Rio de Janeiro State, Southeastern
(Turneret al., 1969; Christian & Waldschmidt, Brazil. The climate of Barra de Marica is wet and
1984; Van Sluys, 1997) or by its trophic level warm with mean annual temperature of 22-24° C
(Cristian & Waldschmidt, 1984). (Nimer, 1972, 1979) and a marked seasonality in

Liolaemus lutzaés a Tropidurid lizard en- rainfall (Rocha, 1992a). Most rain falls from De-
demic to the coastal sand plains (“restingas”) otember to March whereas a period of relative
Rio de Janeiro State in southeastern Brazil (Vandrought occurs from May to Sepetember. Annual
zolini & Ab’Saber, 1968) where it is restricted to rainfall in the area varies from 1000 to 1350 mm
the beach habitats (Rocha, 1991). This lizard hafNimer, 1972, 1979; Rocha, 1992a).
a marked sexual dimorphism in size, males be- In Barra de Maricdl.. lutzaeis restricted to
ing larger (and having larger heads) than femalethe beach habitat which is an open sand dune area
(Rocha, 1996a). When adult, males usually attaimovered by herbaceous vegetation. For detailed
a snout-vent length (SVL) of 75 to 81 mm whereaglescription of the habitat &f. lutzaesee Rocha
adult females attain 60 to 64 mm SVL (Rocha,(1991). This lizard species was recently included
1992a). Considering that body size is an importanin the Brazilian checklist of the fauna threatened
factor affecting lizard home range size | with extinction in which it was considered a species
hypothetized that the differences in body sizeinsufficiently known, and believed to be threat-
between males and femalesloflutzaewould ened (Bernardest al., 1990).
result in differences in home range size between
sexes, and adult male home ranges would be larg€iollecting methods
than those of adult females. In addition, because In the beach habitat | delimited an area of
there is consistent evidence for territorial behavioapproximately 3.5 ha (70 m wide x 500 m exten-
of adult males ok. lutzae(see Rocha 1996a), one sion) in which | performed a mark-recapture
would expect a relatively small overlap in homeprogram. To make it easier to locate lizard position
range areas within adult males. This study wadnside the area | placed wood stakes (40 cm height)
performed to analyse. lutzaehome range, speci- each 10 m interval. The wood stakes were inserted
ficaly adressing the following questions: I) Whatin the sandy soil with the upper 25 cm sticking
is the average home range sizd ofutzae? Il)  out of sand. | made regular field trips fortnightly
Are there sexual differences in home range sizesffom December 1986 through April 1987. Dur-
[11) Do these differences occur between juvenilesng each excursion all of the area was systemati-
and adults? 1V) Is there overlap between homeally searched fok. lutzae When a lizard was
range areas of adult males? V) To what extent déound an attempt was made to capture it by hand.
home ranges of adult females overla? VI) HowThe lizard’s original positon was located and
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recorded according to a cartesian axis system, in RESULTS
which the “y” axis was the distance (in m) from ) o
the lizard's original position to the initial vegetation Field data on mark-recapture indicated that

colonization line (beach width) and the “x” axis adultL. lutzaeare markqdly resident in a particular
the distance from this point to the established “zero@rea of the beach habitat. Even after successive
of beach extension. In addition, the SVL of theMonths and, from one year to another (C.F.D.
captured lizards was measured using a Vemie!?ocha, pers. obs.), |nd|y|duals tended to remain
caliper (to the nearest 0,1 mm) and the weight (il the same area and, in most cases, they were
g) using a Pesola spring balance (to the nearest 0f@und only one to a few meters from their original
g). Lizard sex was recorded, the individuals markedP0Sition. Conversely, many juveniles were recap-
using toe-clipping (Woodbury, 1956) and releasedured at distances of 40 m up to 50 m from their
at the exact place where they were first seen. ©riginal positions. _

The recognition of.. lutzaesex is relatively The size ofL. lutzaehome range varied
easy in the field because males are larger, hay@ecording to the segment of the population. The
wider heads, have conspicuous orange pre-ang1€an home range size of adult males (x = 59.8
pores (easy to see even in hatchlings) and becauge33-7 M N = 10) was significantly larger than
the sexes differ markedly in the shape of the cloaciiat of adult females (x = 22:816.1 nf; N =11
opening (see Rocha, 1996a). (t—test, t=3.30; df = 19; p = 0.001 (Fig. 1). Within

To estimateL. lutzaehome range | used the juveniles, t.here was no significant difference in
Convex Polygon Method (Hayne, 1949). By thisth® mean size of home range between sexgs
method, the points that represent the several captupd-9+ 21.9 m; N =10; %, .= 29.1+24.01
positions of an individual are plotted, the mostN = 13; t = 0.296; df = 21; p = 0.385). Juvenile
external points being linked in order to form ahome range size was significantly smaller than
polygon. The area of the polygon represents thi1at of adult males (t = 2.950; df = 31; p = 0.003),
area used by that individual (i.e. its home range?“t did not differ statistically from that of adult
(Hayne, 1949). Although there are some differ-émales (t = 1.058; df = 32; p = 0.149).
ent methods for estimating home ranges (e. g. 1 he overlap between male home ranges was
Davis, 1953; Jorgensen & Tanner, 1963; Roseusyally low (3.6%) being in general only penphgral
1982; Anderson, 1982; Christian and Waldsmidt,a:'g- lae b). Conversely, there was a consider-
1984), the Convex Polygon Method has beerfble overlap between the home range of adult fe-

indicated as the most appropriate for vertebrate@a/€s with those of adult males (Fig. 1a e b). In
(Rose, 1982; Waldschmidt, 1979). some cases, the home range area of two or three

In this study | just considered for estimatesfémales were enclosed in the home range of an

and analysis the home ranges of those lizards fgdult male (Fig. 1a e b).
whom | obtained four or more positions, which ~ Within adult females, the overlap between
is recommended for more accurate estimates (Rosi€ir home ranges was also considerably low (3.9%)
1982). Also, to avoid seasonal variation in homeFig- 1a € b). The home range of juvenile males
range sizes, which may occur in many species £nd females overlapped considerably with those
a result of seasonal variation in food resource ii?f both adult males and adult females. .
the habitat (McNab, 1963; Sherfy & Chapman, In many occasions during the studyjuyen|les
1980; Bergallo, 1990), | considered home rang@”d adults of b_oth sexes were found shgrmg the
estimates only during the wet season (Decembef@me shelter (i.e. under the same debris). How-
April). ever, a_dult females were found in this situation
Differences between mean home range siz&NIY with sub-adults.
(in m?) of adult males and females and between

juveniles of both sexes were tested using Student’s DISCUSSION
t-test (Zar, 1984). The minimum size at maturity ) )
for females (SVL = 51.5 mm) and males (SVL = In Liolaemus lutzaghome range size of adult

61.1 mm) were those reported in the reproducMales averaged 2.7 times larger than that of adult

tive study of Rocha (1992a) for the samdutzae fémales. Adult males df. lutzaeare consider-
population of the present study. ably larger than adult females (Rocha, 1996a).
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Fig. 1 — Individual home ranges of adult males (full lines) and adult females (dashed line®)agmus lutzaen two
portions (a and b) of the study area in the beach habitat of Barra de Marica restinga in Rio de Janeiro State. Only home
ranges of individuals with at least four positions were included.

The observed differences in the sizeLof Stamps, 1983; Van Sluys, 1997). Conversely, the
lutzaehome range between the sexes may be exize of the home range bf lutzaejuveniles was
plained by the sexual dimorphism in size in thissignificantly smaller than that of adult males but
species (Rocha, 1995) and by the need of adullid not differ statistically from that of adult fe-
males to establish larger areas so as to include manyales. Although differences in body size among
females in their areas, during the reproductive seguveniles and adults may in part explain the dif-
son. Males of many lizard species have home rangésrences found in home range size, probably there
twice as large as females and this is an importanire also other important factors. One possible
factor during the reproductive period (Rose, 1982additional factor is the ontogenetic shift in diet of
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L. lutzae in which juveniles are essentially carni- of a particular lizard species has been interpreted
vores whereas adults are predominantly herbivoreas being characteristic of territorial species (Rose,
(Rocha, 1989, 1992b, 1998). 1982; Ruby, 1976). Rocha (1996a) observed that
The trophic level has been demonstrated tdhe frequency of bite scars in adult males as a result
be an important factor influencing home range sizef their agonistic interactions, increased consid-
in birds (Armstrong, 1965; Schoener, 1968), mamerably during the reproductive season, suggest-
mals (Mcnab, 1963; Milton & May, 1976; Harestad ing that sexual differences in body size, especially
& Bunnel, 1979; Lindstedét al,, 1986; Bergallo, in head size would result from the intrasexual
1990) and lizards (Christian & Waldschmidt, 1984).selection acting within males. The small overlap
Similarly, as found in other animal groups, insec-in male home ranges found in the present study,
tivore/carnivore lizards have larger home rangesupports this idea. Differences in the amount of
than herbivores (Christian & Waldschmidt, 1984;overlap that may occur among male home ranges
Saint-Girons & Saint-Girons, 1959), because theyf a particular species has been considered as
need larger areas to search for and to find their preymdicative of hierarchy within males of the popu-
Juveniles ot.. lutzaeare mainly carnivores feeding lation (Rose, 1982; Ruby, 1976). However, there
essentially on terrestrial arthropods (Rocha, 1989s no evidence of hierarchical behavior in females
1992b, 1998) in a habitat with relatively low ar- of lizards and the usual small overlap between their
thropod availability (Rocha, 1996b). home ranges have been suggested as a result of
Having such a diet, juveniles probably needthe low frequency of encounters between females
to move over larger areas to get adequate foodhich in turn results from their smaller home
provision, compared to adult females which, beinganges (Rose, 1982).
primarily herbivores (and consequently having The sizes of male and femdlelutzaechome
more immobile and predictable food resources)ranges found in the present study, in general agrees
can be more sedentary. Moreover, juvenilek.of with those predicted by Christian & Waldschmidt
lutzaeinitiate dispersion just after hatching, in or- (1984) for lizards of this size and trophic level.
der to establish their own home ranges, whictBecausd.. lutzaeis omnivorous, but primarily
probably results in an increase in their movemenherbivorous when adult (Rocha, 1989; 1996b), and
rate. The comparatively long recapture distancedue to its sit-and-wait foraging behavior forag-
(40-50 m) from their original position found for ing on arthropods (Rocha, 1996b), it does not need
juveniles as compared to those for adults, reinto move around over large areas to find food, which
forces the idea of higher movement rate of juvein turn reduces the area necessary for it to live.
niles which is probably due to their dispersion.
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