Thermal ecology and habitat utilization of Rhacodactylus leachianus from New Caledonia

Table 1. Descriptive statistics of mean core temperatures of male
(T°C M), female (T°C F), air (air T°C), treetops (T°C Treetop),
and relative humidity (%).

Number Mean Minimum Maximum Variance

of
samples
T°C M 109  23.04 19.44 30.33 8.08
T°C F 301 2327 19.03 30.33 6.92
T°C air 456 2377  18.48 31.41 5.11
T°C treetop 453 2355  19.03 31.15 5.51
Rel. humidity 45 5600 2180 84.50  172.82

(%)

Table 2. Wilcoxon-test for pairwise samples, comparison of aver-
age core temperatures of male (T°C M) and female (T°C F) with
air temperatures (T°C air) and air temperatures in treetops (T°C
treetop) (significant values are in bold).

N T Z p-value
T°C M & T°C air 109 1953.00 3,15 <0.05
T°C M & T°C treetop 109 1384.00 4,87 < 0.001
T°C F & T°C air 301 20257.00 1,63 > 0.05
T° F & T° treetop 301 22033.00 0,45 >0.05

parison of core temperatures with air temperatures in the
forest (T°C Air) and the air temperatures in the treetops
(T°C treetop) showed clearly different results for both sex-
es. The core temperatures of the males (T°C M) differed
significantly from the that of the air and the treetops (T°C
M and T°C air, z = 3.15, p < 0.05; T°C M and T°C treetop,
z = 4.87, p < 0.001) whereas the core temperatures of the
females (T°C F) were not significantly different from these
(T°C F and T°C air, z = 1.63, p > 0.05; T°C F & T°C tree-
top, z = 0.45, p > 0.05) (Table 2). Samples differed by up to
3°C between the sexes. The analysis of the variances of the
core temperatures of both sexes in comparison with the air
temperatures revealed that they significantly differed from
the variances of the environmental temperatures (T°C M
and T°C air, LEVENE = 177965 , p < 0.001, BROWNE-FOR-
SYTHE = 13.704, p < 0.001; T°C M and T°C treetop, LEVENE
=12.792, p < 0.001, BROWNE-FORSYTHE = 9.5193, p < 0.01;
T°C F and T°C air, LEVENE = 14.209, p < 0.001, BROWNE-
FORSYTHE =11.062, p < 0.001; T°C F and T°C treetop, LEV-
ENE = 8.6013, p < 0.01, BROWNE-FORSYTHE = 6.4282, p =
0.05) (Table 3).

Space utilisation

In total, 22 adult individuals were caught (13 ,, 9 f) in
2002. No juveniles could be traced and only one subadult
was found throughout the years of survey. The mapping re-
sults during all surveys showed that the focal species was
spatially concentrated in the northeastern portion of the

Table 3. The equality of variances (LEVENE, BROWN-FORSYTHE)
for pairwise samples; comparison between average core tempera-
tures of male (T°C M), female (T°C F) and air (T°C air) and tree
top temperatures (T°C tree top) (significant values are in bold).

Levene DF p-value Brn-Fors DF p-value

T°CM & T°C air 17.7965 563 0.001 13.704 563 < 0.001
FCM&T°C 12.792 560 0.001 9.5193 560 < 0.01
tree top

T°CF & T°Cair 14.209 755 0.001 11.062 755 <0.001
PE&T°C 8.6013 752 0.01 6.4282 752 <0.05
tree top

island. This is also where fruit trees were mostly found.
Records on other parts of the islands were only made on
occasion. There was no obvious structure in the spatial pat-
terns of males versus females.

The species showed active behaviour between dusk and
dawn indicating an activity period of about 11 hours. Mov-
ing patterns were observed regularly every hour. All fe-
males mapped during the survey were gravid. Males were
observed marking territories vocally without structural
differentiation in rooming behaviour. Individuals of both
sexes were observed on fructiferous trees and occasionally
also seen feeding.

The home ranges of males and females overlapped. No
sex-depended differences were found (Fig. 2). The three ra-
dio-tracked males inhabited home ranges of 630, 843 and
3,646 m’, respectively, while the radio-tracked females had
activity areas of 551 und 1,653 m> (MCPs). The greatest are-
as used for activity in both sexes were recorded from single
movement events (Fig. 3). One male migrated for 200 m
within 2 h. One radio-tracked female and four additional

Figure 2. Mapped distribution of Rhacodactylus leachianus on the
Tle de Bayonnaise (black: minimum convex polygon), in relation
to the five radio-tracked specimens. Picture by Google Earth,
modified by the authors.
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ones were observed during oviposition on a coastal dune
ca. 5 m from the seashore (Fig. 4). After depositing their
eggs, females immediately returned into the forest.

Discussion

The results of this study have to be viewed before the back-
ground of the survey periods and the particular condi-
tions on the Tle de Bayonnaise. That is, they probably can-
not be generalized for the target species as a whole, but for
its examined population on the studied island only, where
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Rhacodactylus leachianus is not homogenously distribut-
ed. During four surveys, all mapped specimens were con-
centrated in the climatically advantageous northeastern
part of the island where the only fructiferous trees were
mapped. For this mainly frugivorous gecko species (SErpp
& HENKEL 2000, BAUER & SADLIER 2001, de VOSJOLI et al.
2003), this could be an explanation for the dense mapping
results on this part of the island. These findings correspond
also with distribution patterns observed in other frugivo-
rous species like Phelsuma madagascariensis (CRUZE et al.
2009). It is possible that the majority of the R. leachianus
population is concentrated in this portion of the island
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Figure 3. A) Example of changes in core body temperatures of A) male No. 1 and B) male No. 3 (red lines), air temperature (blue
lines), tree top temperatures (red dotted lines), and movements within 24 h (histograms).

Figure 4. Communal oviposition site on the coastal dune ca. 5 m from the seashore.
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