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While spiders constitute the most abundant and diverse arthropods in many habitats, 
they remained under-studied, especially in tropical rainforests. The goal of this study 
is to assess the spatial distribution of the spider family Ctenidae by assessing asso-
ciations of species diversity and population traits among different habitat conditions. 
Fieldwork was carried out during 2013 in habitats varying in flooding frequency (pla-
teau vs. flooded forest) and elevation (inselberg vs. lowland) in the Nouragues National 
Natural Reserve, French Guiana. Assemblage composition, population structure, and 
trait measurements of one dominant species were assessed using hand collection in 
replicated quadrats. We found strong effects on ctenid assemblages attributable to both 
elevation and flooding, with changes in relative abundance of species among habitats, 
but few correlated densities between species. At the population level, main differences 
in species distribution between and within habitats were detected only when juveniles 
were taken into account. No effect of elevation was found on the measurements of 
traits of the dominant species, but legs were proportionally shorter in flooded habitats, 
suggesting reduced active dispersal in these habitats. Our study highlights the value 
of complementary of measures of diversity and traits at different biological scales in 
Ctenidae.
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Introduction
Understanding natural ecosystem functioning represents a central issue in ecology, espe-
cially for tropical forests that hold up to 80% of the total terrestrial biodiversity (Lamarre  
et al. 2016). Although numerous studies documented the role of primary producers, or auto-
trophs (Fortunel et al. 2014) and some on primary consumers (e.g. Novotny et al. 2006), 
few have studied the next trophic level of secondary consumers (but see Coddington et al. 
2009). Because these organisms represent most of animal species richness and because of 
the increasing recognition of the ecosystem services they provide (e.g. Werling et al. 2014), 
the number of ecological studies focused on arthropods has increased exponentially for the 
last decade (Basset et al. 2013; Lamarre et al. 2014). Yet, and despite the huge taxonomic 
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and functional diversity they represent, the role of most arthropods in community function 
remains little understood (Lawes et al. 2005; Basset et al. 2013).

In conservation biology, an increasing number of studies are now incorporating assem-
blage-level metrics, in order to balance conclusions that would emerge from individual 
case, population or species-based studies (e.g. Leroy et al. 2012, 2014). Several challenges 
have emerged in adopting this approach and mainly concern the definition of an ad hoc 
protocol taking into account varying scales of time, space, and organization (e.g. Cardoso 
et al. 2008; Vedel and Lalagüe 2013; Sereda et al. 2014; Vedel et al. 2015), as well as the 
identification of species or even morpho-species (e.g. Oliver and Beattie 1996). The iden-
tification step is especially challenging in tropical regions, where most biodiversity is con-
centrated, but also where a vast proportion remains undescribed (Gardner et al. 2008). For 
most arthropods in such regions, typically only adults (or imago) are identified with cer-
tainty through sexual organs and are therefore included in subsequent data analyses. This 
a priori simplification might be appropriate for field studies investigating insects that have 
different ecologies in larval and adult stages (especially for hemi- and holometabolous 
taxa). However, for arthropods where the juveniles occupy the same ecological niche, such 
as for those with incomplete metamorphosis like paurometabolous insects and spiders, it 
can be problematic to exclude juveniles from any population or community assessment 
without introducing a strong bias.

Among the secondary consumers, the most abundant and diverse arthropods in many 
habitats are spiders (Marc et al. 1999; Cardoso et al. 2004; Nyffeler and Birkhofer 2017). In 
this study, we focused on the polyphyletic spider family Ctenidae (Polotow and Brescovit  
2014; Polotow et al. 2015) because (i) ctenids have morphological characteristics that allow 
a good differentiation among species (or by morpho-species) based on their single habitus 
(Gasnier and Höfer 2001), and (ii) they are dominant ground-dwelling predators in tropical 
forests (Gasnier et al. 1995). The goal of this study is to investigate the species diversity 
and traits (from assemblages to individuals) among different habitats. The habitats ranged 
from lowlands to an inselberg (a habitat island with a particular climate that contrasts with 
the surrounding forest, Parmentier 2005). We compared plateau vs. flooded forest habitats 
to investigate the effects of flooding in shaping assemblage composition, population den-
sity, and individual size (for general effects on spiders, see Döbel et al. 1990; Lafage et al. 
2015). More precisely, we tested the following hypotheses.

At the scale of species assemblages, differences in habitat selection among species 
should result in (i) different species composition over the range of habitats studied, and (ii) 
negative correlations in species densities among habitats. Due to inter-specific competition 
occurring in closely related species (Schaefer 1974), we expect opposite trends of densi-
ties among ctenid species (Gasnier and Höfer 2001). At the population scale, we expect 
differences in habitat selection between stages, both among (Lycosidae: Kessler and Slings 
1980) and within habitats (Ctenidae: Schuster et al. 1994). Within species, we expect larger 
individuals at higher elevations because of longer development cycle (Bergmann rule; e.g. 
Chown and Gaston 2010; although the opposite pattern is frequently found: Blanckenhorn 
and Demont 2004), and proportionally longer legs in flooded habitats associated with selec-
tion for higher dispersal abilities, Lambeets et al. (2008). These hypotheses were tested in 
French Guiana by comparing habitats that varied in elevation and flooding frequency.
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Material and methods
Study site and field sampling
The sampling was conducted in the research station Les Nouragues, French Guiana, South 
America (4°04′18″N, 52°43′57″W). This research station is in the middle of pristine undis-
turbed neotropical rain forest. Les Nouragues can be divided into two parts, the Inselberg 
(400 m asl), which is close to a granitic mountain, and Pararé (altitude close to sea level), 
which is on the edge of the Arataye River at lowest altitude.

We collected spiders from two distinct habitats (plateau and flooded forest) in each of 
the two elevations (lowland and inselberg). Vegetation structure was quite similar between 
both flooded forests, whereas the two non-flooded forests also had the same dominant 
plants (Poncy et al. 2001). The main differences between lowland and inselberg were the 
occurrence of a more complex and diversified flora at lower elevations, where pH and 
humidity are higher (see also Sarthou et al. 2017).

Five plots (5 m * 5 m) were chosen randomly in each habitat. In each plot, every spider 
belonging to the family Ctenidae was collected on the ground and on low vegetation by two 
collectors (the same for all habitats) equipped with headlamps for 15 min. Our approach 
favored sampling intensity over long-term sampling effort, as both components are not 
equivalent (Lövei and Magura 2011; see also Coddington et al. 2009).

The spider family Ctenidae includes average to large-sized hunting spiders, which 
mainly live in the leaf litter stratum and low vegetation. They are mainly active at night and 
were, thus, collected by the well-established method of nocturnal hand collecting (Cardoso 
et al. 2008; Azevedo et al. 2014). Sampling was conducted between 20:00 and 23:00 from 
8 to 15 December 2013. This season is at the beginning of the rainy season and has been 
shown to be the best period to document ctenid assemblages (Gasnier and Höfer 2001).

Identification and measurements
Spiders were placed in tubes filled with ethanol (70%) and separated by site, habitat, and 
plot. For each sample, we sorted and identified individual spiders to the species level, 
defining morpho-species only when the individuals did not match a published descrip-
tion of species. Juvenile spiders were included and identified following the description of 
Gasnier and Höfer (2001). When their identification was not possible, they were noted as 
“juveniles” in the data-set. Unidentified juveniles represented only 11.3% of the total indi-
viduals (83 unidentified juveniles out of 720 individuals). Individuals were also classified 
on a numerical scale representing their life stage (without considering their molt numbers): 
4, adult individuals with fully developed genitalia; 3, sub-adults (genital organs visible but 
not fully developed); 2, average-sized juveniles (25–75% of adult size); and 1, small-sized 
juveniles (around 10–20% of the adult).

Biometry was done on a dominant, widely distributed species with an accurate iden-
tification possible even for early instars, i.e. Cupiennius bimaculatus Taczanowski, 1873. 
Length and width of prosoma, as well as length of right femur on leg IV, were measured 
on all individuals (N = 90, four individuals could not be properly measured) from pictures 
taken with a camera on a dissection microscope (precision = 0.01 mm).

Data analysis
Expected differences in habitat use among species were tested both using a χ2 test on rel-
ative abundances of ctenids in the four studied habitats and by calculating the Spearman 
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correlations on densities of all species in all quadrats (N = 20; for an example of such 
paired-species densities, see e.g. Pétillon et al. 2014).

Expected differences in habitat use between juveniles and adults were tested using a 
GLM (Vincent and Haworth 1983; O’Hara and Kotze 2010) on mean densities of all domi-
nant species (at least 30 individuals) per habitat and per stage, with elevation (inselberg vs. 
lowland), flooding, and their interaction as fixed factors. A Poisson error structure was first 
modeled, and in case of overdispersed data (residual deviance larger than residual degrees 
of freedom), a quasi-Poisson error was used. Spatial distribution of juveniles and adults 
was investigated within habitats using a χ2 test.

Effects of elevation and flooding on mean size were tested using a Linear Model on 
mean prosoma length and width of one dominant species (C. bimaculatus) per habitat 
with elevation, flooding, and their interaction as fixed factors. If the covariate-by-factor 
interaction was not significant (homogeneity of slopes in full model), a standard ANCOVA 
(model 2) was used to test significant differences in dependent variables between habitats 
(i.e. differences in intercept using the adjusted mean prosoma width). We also performed 
a χ2 test on 1 mm size classes (Torres-Sánchez and Gasnier 2010) in lowland vs. inselberg 
to test more precisely for an effect of elevation on body size (hypothesis 3). Effects of ele-
vation and flooding on relative leg length were tested using an ANCOVA with elevation, 
flooding, and their interaction as fixed factors, and the width of prosoma (as a proxy of 
body size in spiders: Jakob et al. 1996) as covariate.

In models, p-values of fixed factors are either those of the additive model if the inter-
action was not significant, and not provided if the interaction was significant. All analyses 
were conducted in the R 3.2.3 statistical platform (R Development Core Team 2015), using 
packages vegan (Dixon 2003; Oksanen et al. 2013) and Rarity (Leroy 2017).

Results
A total of 720 ctenids representing 12 morpho-species were collected. The dominant spe-
cies was Ctenus crulsi Mello-Leitao, 1930 (257 individuals), followed by Ctenus sp. 1, 
Cupiennius bimaculatus, Ctenus sp. 2, Ctenus manauara Höfer, Brescovit & Gasnier, 
1994, Ctenus amphora Mello-Leitao, 1930 and Ctenus inaja Höfer, Brescovit & Gasnier, 
1994 (126, 94, 83, 73, 40, and 32 individuals, respectively). The other species being rep-
resented by one (Phoneutria fera Perty, 1833, Phoneutria reidyi F.O. Pickard-Cambridge, 
1897 and Ancylometes rufus Walckenaer, 1837), two (Ancylometes bogotensis Keyserling, 
1877), and 10 (Ctenus villasboasi Mello-Leitao, 1949) individuals.

Assemblages
Ctenid species had different habitat affinities (χ2 test, χ2 = 264.30, 21 df, p < 0.001), with 
e.g. C. crulsi dominant in the flooded lowland habitat and C. manauara and sp. 1 more 
frequent in the non-flooded lowland habitat (Figure 1). Most species were independently 
distributed (Figure 2). We detected only one negative relationship between the abundances 
of C. crulsi and C. manauara. In addition, we detected one positive relationship between 
the abundances of C. manauara and C. sp. 1 (see Spearman correlation plots, and associ-
ated Rho and p-values: Figure 2).

Populations
When all species were pooled, many more individuals belonged to the juvenile stages 
(stage 1-2-3) than adults (Stage 4) for each habitat. The proportion of adults were lower 
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in flooded forests of both sites (2.3–3.1%) compared to non-flooded forests of both sites 
(3.3–3.9%). The most abundant stage was stage 2, with a proportion of 52.3% on the hill-
top of the site Inselberg and 58.95% on the flooded forest of the site Inselberg. Stages 1 
and 3 represented, respectively, from 19.6 to 29.4% and from 10.2 to 22.9% of the density 
per habitat.

Juveniles were far more abundant (representing 96% of total numbers) than adults for 
all species collected at every site and every habitat. Overall, differences in species distri-
bution among habitats are significant only when juveniles were taken into account (χ2 test, 
χ2 = 228.31, 15 df, p < 0.001), and not when they were excluded (χ2 test, χ2 = 16.41, 15 df, 
p = 0.356).

When testing for the effects of flooding and altitude on the six dominant species 
(Unknown ctenids were not tested because only represented by juveniles), more significant 
or nearly significant effects were found in juveniles than in adults (13 vs. 5, respectively: 
Table 1). Altitude*Flooding interactions were significant for the juveniles of three species, 
indicating one preferred habitat of the four studied (see e.g. crulsi: Figure 3). Lastly, adults of 
C. inaja were significantly influenced by elevation (in the sense of higher densities at lower 
elevations) whereas the juveniles of this species had no preferred habitat type (Table 1).

Individuals
When testing the effect of altitude and flooding on prosoma length and width of C. bimac-
ulatus, the interaction term was not significant in both full models (F1,86 = 1.74, P < 0.086 
and F1,86 = 1.73, P = 0.088, respectively). Neither prosoma length nor width was signifi-
cantly influenced by altitude (F1,87 = −0.32, P < 0.751 and F1,87 = −0.09, P = 0.929, respec-
tively) and flooding (F1,87 = 0.81, P = 0.422 and F1,87 = 0.54, P = 0.589, respectively) 
factors. Frequency of size classes of C. bimaculatus were not different between lowland 
vs. inselberg habitats (χ2 test, χ2 = 0.42, 2 df, p = 0.811).

When testing for the effect of altitude, flooding, and body size on femur length of  
C. bimaculatus, all four interaction terms (with P-values ranging from 0.262 to 0.808 in 
the full model), as well as altitude (P = 0.982) were not significant. Both flooding and 
prosoma width had a strong significant effect on femur length (F1,83 = 2.70, P < 0.001 and 

Figure 1. Total densities (number of individuals collected in quadrats) of ctenid species under the four 
habitat conditions (FI = Flooded Inselberg, nFI = non-Flooded Inselberg, FL = Flooded Lowland, 
nFL = non-Flooded Lowland).
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F1,83 = 44.83, P < 0.001, respectively). Femur length was positively influenced by pro-
soma width, and was proportionally larger in non-flooded compared to flooded habitats  
(Figure 4).

Discussion
Assemblages
Differences in patterns of habitat selection among the different species of Ctenidae suggest 
that different mechanisms are jointly responsible for species assemblage. For example, 
two species showed inverse patterns of densities across habitats, while several species co- 
occurred within single habitats, with also some species being positively associated.
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Figure 2. Correlation plots of the densities of ctenid spiders per quadrat (all habitats). The lower half 
shows the scatter plots of number of individuals. The upper half shows values of Spearman’s rho 
(significance: ***p < 0.001; **p < 0.01; *p < 0.05, p values corrected for false discovery rate). The 
diagonal shows the different ctenid species measured, and the number of quadrats considered.
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The significant patterns in species densities can be explained either by high inter- 
specific competition or by a similar habitat selection. Competition and intra-guild preda-
tion in spiders have been much debated (e.g. Schaefer 1974; Wise 2006), but likely occurs 
mostly in simple habitats (Marshall and Rypstra 1999; Pétillon and Garbutt 2008). By 
contrast, there are a great number of abiotic variables likely to influence ground-running 

Table 1. Result of the GLM analysis (Poisson with associated χ2 Wald statistics or Quasi-Poisson 
with associated F-ratio statistics) of the effect of altitude and flooding factors on mean densities 
(number of individuals per quadrat) for the most abundant ctenid species (i.e. represented by at least 
30 individuals, both juveniles and adults).

Notes: P-values of fixed factors are those of the additive model if the interaction is not significant and not 
given if the interaction is significant. Underlined and bold p-values indicate, respectively, nearly significant 
(0.05 < P < 0.10) and significant (P < 0.05) effects of faxed factors and their interaction.

Stage Species
Interaction Altitude Flooding

Test P Test P Test P
Juvenile C. amphora F1,16 = 3.26 0.090 F1,18 = 3.73 0.070 F1,17 = 0.30 0.593

C. bimaculatus F1,16 = 0.21 0.650 F1,18 = 13.80 0.002 F1,17 = 4.16 0.057
C. crulsi 0.002
C. inaja F1,16 = 0.50 0.490 F1,18 = 0.34 0.565 F1,17 = 0.68 0.422

C. manauara 0.048
C. sp. 1 F1,16 = 5.45 0.003 F1,18 = 6.90 0.018 F1,17 = 3.31 0.090

 Adult C. amphora 0.019
C. bimaculatus χ2

1,16 = 6.44 1 χ2
1,18 = 6.44 0.096 χ2

1,17 = 6.44 1
C. crulsi χ2

1,16 = 11.00 0.105 χ2
1,18 = 14.31 0.088 χ2

1,17 = 13.63 0.410
C. inaja χ2

1,16 = 9.66 0.999 χ2
1,18 = 10.00 0.041 χ2

1,17 = 9.66 0.560
C. manauara χ2

1,16 = 3.21 1 χ2
1,18 = 4.46 0.239 χ2

1,17 = 3.22 0.239
C. sp. 1 χ2

1,16 = 6.44 0.096 χ2
1,18 = 9.21 1 χ2

1,17 = 9.21 1

Figure 3. Mean densities (number of individuals ± s.e., N = 5 quadrats per habitat) of crulsi in the 
four habitat types (FI = Flooded Inselberg, nFI = non-Flooded Inselberg, FL = Flooded Lowland, 
nFL = non-Flooded Lowland).
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spiders like ctenids. Among habitat characteristics likely to vary among the habitats stud-
ied, some are “classical”, such as litter depth or habitat structure (Uetz 1979; Hatley and 
Macmahon 1980), but also less obvious characteristics, such as soil grain size (Portela et 
al. 2013, see also Řezáč et al. 2007 on Eresids). Biotic interactions may also play a role in 
shaping ctenid distribution and abundance, as ctenids can be both prey for larger animals 
(including frogs: Caldwell and Araújo 1998) as well as predators or competitors of other 
arthropods (e.g. ants: Gasnier et al. 1995; Schuldt and Staab 2015). Lastly, some of the 
studied habitats experienced disturbances strong enough to select for more specialized spe-
cies and/or to disfavor generalist ones. Flooding is, indeed, well known to shape arthropod 
assemblages (Adis and Junk 2002) and to filter spider species able to withstand or to avoid 
immersion (e.g. Pétillon et al. 2010). Spiders have not been well-studied on inselbergs 
(in contract to studies of plants, see e.g. Sarthou et al. 2017), but the thinner litter layer of 
inselbergs (Bourguignon et al. 2011) likely is a constraint for some ground-dwelling spi-
ders like ctenids. Because ctenids are generalist opportunistic predators like most wander-
ing spiders (Pekár and Toft 2015), additional investigations of feeding habitats of ctenids 
would be of interest.

Co-occurrence of different ctenid species within a single habitat can possibly be 
explained by niche partitioning (Torres-Sánchez and Gasnier 2010). Such partitioning 
has been reported for ctenids over both time (Gasnier and Höfer 2001) and in space, at 
a micro-habitat scale (Gasnier et al. 2002), and for other tropical spiders (Lapinski and 
Tschapka 2013). Micro-habitat partitioning over small-scale abiotic gradients has simi-
larly been reported in lycosids (mainly for humidity, temperature, and salinity: DeVito et 
al. 2004; Frick et al. 2007; Pétillon et al. 2011). The observed high densities of sympatric 
ctenid species is similar to that reported for lycosids in several temperate or polar habitats 
(see e.g. Pétillon et al. 2005; Høye et al. 2009, respectively). Ctenidae could consequently 
be considered as functional equivalent of Lycosidae in tropical forests (such a functional 
equivalence was already reported for other spider families: Cardoso et al. 2011). The occur-
rence of agonistic behaviors, already reported in lycosids (e.g. Nossek and Rovner 1984), 

Figure 4. Length of right femur (mm) vs. prosoma width (mm) in Cupiennius bimaculatus (N = 90 
individuals). Black and gray circles: data from non-flooded and flooded habitats, respectively. Black 
and gray lines: linear regression in non-flooded and flooded habitats, respectively.
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should probably be examined in ctenid spiders because they are likely to reduce predation 
risks within and among species and could explain the co-occurrence of sympatric species.

Populations
Juveniles and adults showed different distributions between and within habitats, suggest-
ing different micro-habitat selection (see e.g. C. inaja), and/or spatial patterns of adults 
masked by their low numbers. Micro-habitat selection is likely driven by predation risk 
avoidance and differential distributions of prey (e.g. Wise 1993). Differences in habitat 
between stages were found in several species that had one particular preferred habitat. Two 
alternative, non-exclusive, mechanisms might explain aggregated distributions: strong 
habitat selection and limited spider dispersal. Habitat selection was not directly quantified 
in this study, but instead estimated by the preferential use of habitat types (see above).

This study also showed that the numbers of juveniles is far greater than the number 
of adults for each species of Ctenidae for the two elevations of tropical rainforest and for 
the two habitats varying in flooding frequency (plateau and flooded forest). The juvenile 
stage the most commonly collected is stage 2, which is just before being a sub-adult and 
can probably be longer than previous stages. This stage has a very similar ecology to the 
adult and only slightly smaller size suggesting stage 2 has quite a similar impact on the 
ecosystem as predator and also as prey. In this situation, excluding the juvenile stages in an 
ecological study because one cannot identify species with certainty causes one to lose or 
ignore over 95% of the abundance data. This strong “under-sampling” error would other-
wise bias any study of the distribution and impact of important predators in the ecosystem.

The proportion of juveniles and adults over all species did not differ between habitats 
and sites. Differences in (micro-)habitat selection are rarely reported for spiders (but see 
e.g. in a lycosid species, Kessler and Slings 1980). However, within species significant dif-
ferences were found in the proportion of juveniles and adults between habitats and sites. In 
other words, there is a different ratio of juveniles/adults for one given species on a specific 
habitat and another ratio for another species. Again, not taking into account the diversity 
and abundance of juveniles gives a misleading picture of abundance and diversity from the 
population to the community level. In addition, at some seasons or in some micro-habitats, 
only juveniles might be present, but not adults. If the sampling occurs at this season or only 
at this place and cannot be repeated in other conditions and juveniles are excluded, some 
species would not be recorded at all.

As one of the most diverse and abundant arthropod predators, spiders (Araneae) are 
now recognized as important components of ecological communities, with implications for 
both ecology and conservation (Cardoso et al. 2008). However, almost all spider studies 
actually exclude immatures from the data analyzed (either during the sampling or identifi-
cation process; but see Jocqué et al. 2005), because only sexual characters allow an accu-
rate identification of species. However, although this may be true for many cryptic species, 
many species can be accurately distinguished as immatures. These species, when already 
identified and confirmed using sexual characters in a pilot study, can then be observed and 
identified morphologically without using sexual characters. Taking juveniles into account 
in ecological sampling is possible in ctenid species (Steyn et al. 2002; Portela et al. 2013; 
this study), but also in other spider (e.g. Gasteracanthinae in Araneidae, Oxyopidae) or 
insect families.
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Biometry
Smaller body sizes were initially expected at high elevation. No such effect was found for 
the abundant species C. bimaculatus, either for prosoma length and width, nor for femur 
length and size classes. It has also been shown that both habitat quality and temperature 
positively acts on spider body size (see Jocqué 1981; Vollrath 1988, respectively), which 
should have reinforced possible effects of altitude. We hypothesize that effects of elevation 
may be less under tropical conditions (mainly because of a reduced temperature range: 
Overgaard et al. 2011). Another explanation could be that effects of altitude on spider size 
(increase in spider size: e.g. Hein et al. 2015) might be balanced by soil succession result-
ing in reduced prey (see Kounda-Kiki et al. 2004). A high correlation was found between 
femur length and width of prosoma, as repeatedly shown in other spider families (e.g. 
lycosids: Puzin et al. 2014).

We found that legs were proportionally shorter in flooded habitats, which suggests 
either reduced need for active mobility in these habitats or the existence of two distinct  
species. Selection for relatively longer legs has been previously reported in web- 
building (Foellmer and Fairbairn 2005), free-running (Framenau 2005), and cave-living 
(Miller 2005) species. Longer legs proved to increase speed in steep ground (Prenter et al. 
2012), but not for all species (Moya-Laraño et al. 2008). The last authors actually found 
that certain species moved slower with longer legs, which could argue for a selection of 
shorter legs in flooded habitats where fast dispersal is required (e.g. Adis and Junk 2002; 
Lafage et al. 2015). Another explanation for relatively shorter legs in flooded habitats could 
be reduced litter (Döbel et al. 1990), such that ground-dwelling spiders with longer legs 
would be more easily displaced. This hypothesis would be more strongly supported if it 
were the case that longer legs are selected for in complex habitats. A last possible expla-
nation lies in reduced active (short-distance) dispersal in flooded habitats, whereas pas-
sive dispersal can be achieved by transport on water (see e.g. Lambeets et al. 2010). It is 
worth noting that this study is one of few to examine differences in biometrics regression 
slopes between individual spiders from ecologically distinct, but spatially close, habitats 
(Hendrickx et al. 2003; Pétillon et al. 2009; see also Torres-Sánchez and Gasnier 2010 for 
differences in size classes between habitats). Whether this difference results from plasticity 
in one single population or from local adaptation from two cryptic species remains to be 
studied further.

In conclusion, this study illustrates that the abundance and distribution of species and 
individuals of the spider family Ctenidae are a good indicator of different habitat condi-
tions in a rainforest-inselberg ecotone. Further, the work highlights the complementary 
value of metrics measured at different biological scales from individuals to assemblages, 
and the importance in ecological studies of considering juveniles, and not solely adults, 
whenever their assignment to morpho- or genetic species level is possible.
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