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ABSTRACT. Nematode assemblages associated to three species of lizards of the genus Mabuya Fitzinger, 1826 [M.
agilis (Raddi, 1823), M. caissara Reboucas-Spieker, 1974 and M. macrorhyncha Hoge, 1946] from three mainland sites
and three island sites along the eastern Brazilian coast were analyzed. A total of six nematode species were
recorded, with total nematode richness varying from one to four and overall nematode prevalences varying
from 6.7% to 90.5% among host populations. Number of nematode species per host individual (including all
hosts, infected and uninfected) varied among host populations from 0.07 to 1.05, but most infected lizards in all
six host populations harbored a single nematode species. Both insular and continental populations of Mabuya
spp. exhibited generally poor nematode assemblages, and no clear tendency for insular host populations to have
more depauperate nematode faunas and/or lower infection rates compared to mainland ones (or vice versa) was

evident on the basis of the present data.
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The nematode fauna associated to the digestive tract of terres-
trial reptiles is usually considered to be relatively poor com-
pared to those of other vertebrates (e.g. Ano 1990, BusH et al.
1990, PouLin & Moranp 2000). Regarding reptiles in general,
and lizards in particular, there have been few studies address-
ing comparisons of helminth faunas among congeneric and/
or conspecific lizard populations from different localities (e.g.
DossoN et al. 1992, DossoN & Pacara 1992, Biserkov & KosTaDINOVA
1998, SuareiLo et al. 2001, Vrecisrapic et al. 2002b). Among such
studies, only the ones of Dosson et al. (1992) and Dosson &
PacaLa (1992) dealt specifically with insular host populations.
They have found that the helminth faunas associated to Anolis
Daudin, 1802 lizards in the northern Lesser Antilles are depau-
perate compared to those of the larger Caribbean islands. This
probably reflects the effect of isolation, with insular popula-
tions of both parasites and free-living organisms being more
sensitive to stochastic effects (e.g. MACARTHUR & WiLsoN 1963,
1967, DossoN et al. 1992, RozenzwelG 1995).

In South America, studies addressing ecological param-
eters of lizard helminth assemblages are still relatively scarce
(considering the richness of the continent’s lizard fauna), de-
spite a number of recent contributions dealing with Brazilian
taxa (VAN Sruys et al. 1994, 1997, Risas et al. 1995, 1998a,b, Rocha
1995, VrciBrapic et al. 1999, 2000, 2001, 2002a,b, RocHa et al.
2003). However, insular host populations have not been ex-
amined during the above referred investigations. In the present
study, the nematode faunas associated to insular populations

of scincid lizards (Mabuya spp.) were analyzed and compared
with those of the nearest mainland congeneric populations
for which the authors have such data. The issue of whether
there is a tendency for depauperation in nematode assemblages
of insular hosts, compared to those of mainland congeners,
was specifically addressed.

MATERIAL AND METHODS

Host species

Lizards of the genus Mabuya Fitzinger, 1826 are wide-
spread along the coastal plains of southeastern and northeast-
ern Brazil. Within the coastal strip stretching from southern
Bahia to Sdo Paulo, in particular, three species are known to
occur, often in relatively high densities: Mabuya agilis (Raddi,
1823), M. caissara Reboucas-Spieker, 1974 and M. macrorhyncha
Hoge, 1946. The former two species are very similar in habits
and appearance (pers. obs.) and appear to be closely related
(Rocua 2000). All three species are found both on the main-
land and on islands along the eastern Brazilian shores (Resoucas-
SpiekER 1974, RocHa 2000).

Study areas

Lizards of the genus Mabuya were sampled in three is-
lands along the Brazilian coast and in some continental coastal
areas close to these islands: a) [lha da Queimada Grande island
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(Mabuya macrorhyncha) (Itanhaém Municipality) and the con-
tinental area of Massaguassu beach (Mabuya caissara) in
Caraguatatuba Municipality, both located in the coast of Sdo
Paulo State (Fig. 1); b) Praia do Sul, in Ilha Grande island
(Mabuya agilis) (Angra dos Reis Municipality) and the conti-
nental area of the Grumari restinga in Rio de Janeiro Munici-
pality (M. agilis and_M. macrorhyncha), both in Rio de Janeiro
State; c) Sueste Island, in the Abrolhos Archipelago (Mabuya
agilis) and a continental restinga area in Trancoso Municipal-
ity (Mabuya macrorhyncha), both in Bahia State (Fig. 1). Collec-
tions were mostly done from 1997 to 1999, except for the
sample of ITha Grande (collected in February 2001) and some
animals from Grumari that were collected in 1995 and 1996.
Except for Queimada Grande and Abrolhos, all sampled locali-
ties represent restinga habitats (restingas are coastal sandy
habitats with xerophilous vegetation). Queimada Grande is
covered mostly by tropical rainforest, whereas Sueste island is
covered by herbaceous vegetation. Data on the helminth fau-
nas of M. agilis from Grumari and of_M. macrorhyncha from
Trancoso have already been published elsewhere (VRciBrapIC et
al. 2001, 2002a), whereas the remaining are original data.

Methodology

Lizards were euthanized with ether immediately upon
collection and their snout-vent length (SVL) was measured with
a digital caliper (to the nearest 0.1 mm), before fixation in
10% formalin and preservation in 70% ethanol. In the labora-
tory, the digestive tract, body cavity, liver and lungs of each
individual were examined under a stereomicroscope for the
presence of helminths. Only lizards equal to or larger than
50 mm SVL were considered, to avoid a possible effect of the
proportion of juveniles per sample on infection rates, given
that juveniles are likely to be less frequently infected than adults
due to their shorter periods of exposure to potential parasites.
All nematodes found were removed, cleared in phenol, and
prepared as temporary slides for identification.

Mean number of nematode species per host (including
all examined hosts, both infected and uninfected) was com-
pared among samples of the six localities using one-way Analy-
sis of Variance (ANOVA) coupled with a Tukey test for mul-
tiple comparisons.

Ecological/parasitological terminology used throughout
the text follows BusH et al. (1997).

RESULTS

A total of six nematode species were found to parasitize
the three skink species studied: Parapharyngodon sceleratus
(Travassos, 1923) and P. largitor Alho & Rodrigues, 1963
(Pharyngodonidae) - found in the gut, Physalopteroides venancioi
(Lent, Freitas & Proenca, 1946) and Physaloptera sp. (Physalop-
teridae) — found in the stomach, Hexametra boddaertii (Baird,
1860) (Ascarididae) — found in the coelom and an indetermi-
nate acuariid (Tab. I) — found in the stomach wall (encysted),
stomach and gut. The latter three forms were found only as
larvae. Infections by more than one nematode species were
recorded in two individuals of M. macrorhyncha from Queimada
Grande and two from Trancoso and in six M. agilis from
Grumari and two from Abrolhos. The remaining infected liz-
ards harbored nematodes of only one species.

Parameters of the helminth communities associated to
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Figure 1. Localities along the Brazilian coast where samples of
Mabuya spp. were collected for nematode surveys: (1) Trancoso,
Bahia (BA), (2) Abrolhos archipelago, Bahia (BA), (3) Grumari, Rio
de Janeiro (R)), (4) llha Grande, Rio de Janeiro (R)), (5)
Caraguatatuba, Sdo Paulo (SP), (6) Ilha da Queimada Grande,
Sao Paulo (SP).

the skinks at each continental and insular site are shown in
table II. The greatest number of species (four and three, respec-
tively) were found in the continental localities of Grumari and
Trancoso. Mean overall nematode richness was greatest for M.
agilis from Grumari (1.05) and for M. macrorhyncha from
Queimada Grande island (0.95), whereas the mean nematode
richness of infected hosts was greatest for M. macrorhyncha from
Trancoso and M. agilis from the Abrolhos archipelago (1.40 in
both cases). Overall infection prevalences were very high ( >
80%) for M. agilis from Grumari and M. macrorhyncha from
Queimada Grande, in both cases due to the high prevalence of
a particular nematode species (P. sceleratus in the former case
and larval acuariids in the latter). The lowest infection rates
were presented by M. caissara from Caraguatatuba (overall
prevalence = 6.7%) and by M. agilis from Ilha Grande (overall
prevalence = 10.5%). There seemed to be no clear pattern of
association of insularity with the richness of infracommunities
or component communities of Mabuya populations.

Mean overall nematode richness differed significantly
among host populations (ANOVA: F, ., = 17.89; p < 0.001).
The two populations with the lowest values (Ilha Grande and
Caraguatatuba) differed significantly from all others (p < 0.05)
except among themselves and from M. macrorhyncha of
Grumari. This latter population differed significantly (p < 0.005)
from Queimada Grande and from M. agilis of Grumari.

DISCUSSION

The present data did not evidence a tendency for insular
Mabuya populations to have neither poorer nematode faunas
nor lower infection prevalences than mainland ones or vice
versa. Indeed, the insular population presenting the lowest
infection rates (M. agilis from Ilha Grande) was that located
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Table I. Prevalence (in %) of each nematode species on each Mabuya population surveyed. Sample sizes for each host population are given
in parentheses. Insular populations of hosts are identified by the letter "I". Nematode species present only in larval stages are identified by an
asterisk.

Q. Grande (1) Caraguatatuba llha Grande (I) Grumari Abrolhos (1) Trancoso
Nematodes M. macrorhyncha M. caissara M. agilis M. agilis M. macrorhyncha M. agilis M. macrorhyncha
(n=19) (n=30) (n=19) (n=42) (n=9) (n=11) (n=9)
Hexametra boddaertii* - - - - - - 11.1
Parapharyngodon largitor - - - 2.4 - - -
Parapharyngodon sceleratus 10.5 33 - 88.1 22.2 36.4 55.6
Physaloptera sp.* - - 53 2.4 - 27.3 -
Physalopteroides venancioi - - - - - - 11.1
Acuariidae indet.* 84.2 3.3 53 9.5 - - -

Table Il. Total nematode richness (TR), mean nematode richness per host (MRH), mean nematode richness per infected host (MRIH, with
maximum value in parenthesis), and total nematode prevalence (in absolute numbers and in proportions) for different host populations of
species of the genus Mabuya living on islands and on adjacent mainland areas along the coast of the Brazilian states of Sdo Paulo, Rio de
Janeiro and Bahia. Sample sizes are given in parentheses for each species in each locality. Values for MRH and MRIH are given as arithmetic
means plus one standard deviation.

Islands Mainland adjacent areas
Host Host
TR MRH MRIH Prevalence (%) TR MRH MRIH Prevalence (%)
Queimada Grande, SP Caraguatatuba, SP
M. macrorhyncha (19) 2 0.95+0.52 1.13+0.34 (2) 16 (84.2%) M. caissara (30) 2 0.07+£0.25 1) 2 (6.7%)
llha Grande, R] Grumari, RJ
M. agilis (19) 2 0.10+0.32 1(1) 2 (10.5%) M. agilis (42) 4 1.05+049 1.16+0.37(2) 38 (90.5%)

-

M. macrorhyncha (9)

Abrolhos, BA Trancoso, BA
M. agilis (11) 2 0.64+0.81 1.40+0.55(2) 5 (45.4%) M. macrorhyncha (9)

0.22 £ 0.44 1(1) 2 (22.2%)

0.78+£0.83 1.40£0.55(2) 5 (55.6%)

closest to the mainland. The highest rates of infection were  (Jurubatiba), the local population of M. agilis had an overall
found for M. agilis from Grumari (a mainland locality) and for =~ mean nematode richness per host of 1.86 (n = 8) (VrciBraDIC et
M. macrorhyncha from Queimada Grande (an insular locality).  al. 2000). This indicates that nematode infection parameters
Likewise, the two populations with the lowest infection rates = may differ more among different continental populations of
were a continental (M. caissara from Caraguatatuba) and an ~ Mabuya than between continental and insular populations.
insular one (M. agilis from Ilha Grande). Those two popula- The total nematode species pool available to infect liz-
tions also presented the lowest mean overall nematode rich-  ards of the genus Mabuya along the eastern Brazilian coast ap-
ness. When only infected individuals were considered, how-  pears to be limited. In fact, the six nematode species recorded
ever, there was a general tendency for a single nematode spe-  in the present study represent the near totality of the nema-
cies per host in all populations, with the two samples from  tode species so far recorded for Mabuya spp. populations sur-
Bahia state presenting only a slight tendency for richer infra-  veyed along the Brazilian coast, with only Strongyluris oscari
communities. This indicates that nematode infracommunities Travassos, 1923 missing (van Stuys et al. 1997, Risas et al. 1998b,
of coastal Brazilian Mabuya tend to be generally depauperate,  Vrcisrapic et al. 2000, 2001, 2002a,b). However, the nematode
independent of the degree of isolation from other Mabuya  communities of most of the Mabuya populations here studied
populations. comprised no more than two species, indicating a local varia-
Other Mabuya populations from coastal restingas have  tion in the occurrence of particular nematode species. All of
shown a tendency for somewhat richer nematode infra-  the insular populations studied here had a total nematode rich-
communities than the ones studied here. Populations of M.  ness of two, which may suggest an impoverishment of the
agilis from the restingas of Praia das Neves, in Espirito Santo ~ nematode species pool on islands. Indeed, although the conti-
state, and Grussai, in Rio de Janeiro state were host to, respec-  nental populations did not generally show visibly higher rich-
tively, four and five nematode species (VrcisrapiC et al. 2002b) ness values than the insular ones (the value of four for the M.
and the overall mean nematode richness per host was 2.09 (n  agilis population of Grumari is somewhat misleading, since
= 11) and 1.89 (n = 28), respectively (D. VrciBrapIC, unpub-  this is the host population represented by the largest sample
lished data). In another restinga of Rio de Janeiro state  size and two of the nematodes occurred in a single host indi-
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vidual each), there are the already mentioned cases of coastal
mainland Mabuya populations presenting up to five nematode
species. However, when such richness values are adjusted for
host sample size (i.e. as number of nematode species per in-
fected host), both insular and mainland populations tend to-
ward a single nematode species per host individual, as previ-
ously mentioned.

In their study on helminth faunas of lesser antillean
Anolis lizards, DossoN et al. (1992) did not find an association
of parasite richness or burdens with island area or distance
from a potential colonizing source (Puerto Rico), but found
instead that habitat type (mesic vs. xeric) had some influence
on parasite richness and infection rates of host populations.
Likewise, island area and distance from the mainland appear
unimportant with regard to parasite burdens of Mabuya popu-
lations in the present study. Among the three insular sites sur-
veyed, Ilha Grande had the host population with the lowest
infection rates, in spite of that island being only 1.5 km away
from the mainland (compared to 33 km for Queimada Grande
and ca. 70 km for the Abrolhos archipelago) and of its proxim-
ity to an area (Grumari) where a conspecific host population
occurs with high infection rates. Also, Ilha Grande is several
times the size of the other two islands. Conversely, the highest
infection rates were found in the host population from
Queimada Grande, which is intermediate between the other
two in both area and distance from the nearest coast, but also
represents a more mesic environment. Thus, the results pre-
sented here seem to agree in such respects with those of Dos-
soN et al. (1992). But it should be considered here that the high
infection rates presented by the Queimada Grande host popu-
lation were due to the occurrence of acuariid larvae, which do
not complete their life cycle in reptilian hosts and probably
represent paratenic or accidental parasitism in lizards (see
VreBrapic et al. 2000).

Present data show that, although there may be a trend
for insular Mabuya populations to have an impoverished nema-
tode fauna relative to mainland ones, this is obscured by the
fact that nematode assemblages of such lizards in coastal Bra-
zil tend to be generally poor overall. Other similar works on
different host species/genera are desirable to verify if such a
trend really exists.
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