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A b s t r a c t .  Low detectability of small nocturnal carnivores and biases associated to different 
census methods hamper the interpretation and reliability of the results of censuses and habitat 
studies of many cryptic and elusive species, especially because of false-negatives and/or lack of 
negatives. In order to overcome this problem, methodologies based on the use of presence-only 
data have been used to predict distribution of species. In this paper, we used presence data of two 
abundant nocturnal carnivores to test for segregation in their habitat. We compared niche overlap 
between the common genet and the stone marten at two different spatial scales, home range scale 
and landscape scale, through logistic regression analyses using presence-only data from Biscay, 
an area in which both species are common and widespread. We found great niche overlap at 
both spatial scales, but in spite of it logistic regression analyses found statistically significant 
differences in the predictor values of some variables. Habitat of genets and stone marten was 
differentiated by areas with dense vegetation that were of importance for genets, and open areas 
that were characteristic of stone marten habitat. We suggest that competition between the two 
species causes the observed segregation.
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Introduction

Carnivores are mainly nocturnal, cryptic and secretive. Therefore, attempts to detect carnivore 
species have resulted in a variety of methods for their detection, each one presenting pros 
and cons (W i l s o n  & D e l a h a y  2001). Traditional presence vs. absence, or used vs. 
unused approaches present setbacks related to the prevalence of the target species in the case 
of scarce populations, or absence and unreliability of true negatives in the case of abundant 
species (M a n e l  et al. 2001, W i l s o n  & D e l a h a y  2001). While the detection of the 
species is obviously considered as a sign of presence, undoubtful absence can hardly be 
achieved. A species could be classified as “absent” from a given area because the species, 
although present, was undetected, or for other reasons, that may hinder the analytical power 
of the study (H i r z e l  et al. 2002). To overcome these problems researchers have developed 
thorough methodologies to enhance reliability of absences (W i l s o n  & D e l a h a y 
2001). Recently, analyses of Ecological-Niche factors considering presence-only data have 
been developed, which are especially suited for cases where absence data are unavailable, 
unreliable or meaningless (P o t v i n  et al. 2001, H i r z e l  et al. 2002). Niche is defined 
herein as an n-dimensional hypervolume, in which each dimension represents a resource or 
condition of importance for the species, and habitat is defined as a set of physical variables 
(i.e. vegetation, elevation…) within the niche’s hypervolume (B e g o n  et al. 2006). Studies 
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in niche separation between competing species have hitherto dealt with trophic niche overlap or 
differential habitat use, for instance with use vs. availability designs (S e r a f i n i  & L o v a r i 
1993, B e n -D a v i d  et al. 1995, L a n s z k i  et al. 1999, B a g h l i  et al. 2002).

Mustelids form large guilds throughout much of their range (P o w e l l  & Z i e l i n s k i 
1983), and in some areas species of other families of small carnivores also coexist 
sympatrically with them, the common genet (Genetta genetta) in south-western Europe for 
instance. Studies on competition and coexistence in carnivore communities show that two 
species with large niche overlap may coexist through different reproductive adaptations 
(K i n g  & M o o r s  1979, P o w e l l  & Z i e l i n s k i  1983), different prey consumption 
(B o n e s i  et al. 2004, B a r r i e n t o s  & V i r g ó s  2006), different predation strategies, 
and different habitat use (B e n -D a v i d  et al. 1995, B o n e s i  & M a c d o n a l d  2004). 
However, theoretically, long term coexistence only takes place through local extinction and 
recolonisation (P o w e l l  1993). In the Iberian Peninsula, common genets and stone martens 
(Martes foina) are sympatric along much of their range (P a l o m o  et al. 2007), and in some 
areas they are abundant and present in every kind of vegetative association (A i h a r t z a  et 
al. 1999). Both species have been reported using preferentially forested (Z u b e r o g o i t i a 
et al. 2002, L ó p e z -M a r t í n  2003) and mixed landscapes (V i r g ó s  & C a s a n o v a s 
1997, V i r g ó s  et al. 2000) along their range. L ó p e z -M a r t í n  (2003) studied the 
habitat use of sympatric genets and stone martens and found that both species showed 
preferential use of the same vegetation types, thus concluding that competition must exist 
between them. Regarding diet, the two species consume similar preys, but the genets staple 
food are small mammals and birds or insects (although it also consumes reptiles and vegetal 
matter) and are considered intermediate between food generalists and specialists (V i r g ó s  et 
al. 1999), while stone martens are regarded as typical food generalists exploiting different food 
resources according to their availability, eating more fruit in rural areas and shifting to small 
mammals and birds in forested areas (G e n o v e s i  et al. 1997, P a n d o l f i  et al. 1996). 

Some degree of niche differentiation must exist to allow long-term coexistence of both 
species despite large overlap in distribution, and research so far has focused mainly on 
trophic niche. We aimed to compare habitat of two carnivores at J o h n s o n ’s  (1980) 
second scale looking for separation between competing species using presence-only data.

Study Area

The study was conducted in Biscay province, Basque Country (SW Europe). Biscay, is 2 236 
km² with a population of about 1.2 million inhabitants. The landscape is hilly and rugged, and 
altitudes ranges from 0 to 1 475m a. s. l. The climate is oceanic, with annual rainfall ranging 
between 1 200 and 2 200 mm, and annual average temperatures varying from 12ºC to 18ºC. 
Winters are mild and there is no summer drought. The region has several catchments whose 
streams are short, small and fast flowing, running into the Bay of Biscay. Main infrastructures 
such as roads and villages are located along valleys. In the mountains and valleys, apart 
from urban areas, land is mainly devoted to forest cultures, mainly exotic Pinus radiata and 
Eucalyptus globulus that occupy more than half of the surface of Biscay. Traditional hamlets 
with small orchards and garden fruit are frequent and widespread. Meadows, and pastures 
grazed by dairy cattle and sheep are not uncommon, but tend to be concentrated in the western 
tip of the study area. There are, however, no extensive arable lands, most of agricultural 
activities being in small parcels imbibed in a mosaic of different land use categories. 
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Material and Methods

P r e s e n c e  d a t a  c o l l e c t i o n  a n d  s e l e c t i o n 

Data on the species distribution were obtained using different methods: torching, track and 
sign identification, search for breeding den, death animals in roads and live-trapping, all of 
them obtained during field surveys conducted between 1998 and 2005. We assumed that 
the distribution ranges of both species did not change along the survey period. (1) Torching 
was performed by car, starting after sunset and, to avoid biases due to different visibility 
as a consequence of different vegetation formations, only the road ahead and 3-6 metres at 
each side were considered. Torching was conducted along paved road as well as forest roads 
and countryside ways. A total of 56 600 km of torching were conducted in 283 nights at an 
average of 200 km/night, covering every 10 x 10 km UTM square of the study area. (2) Track 
and sign searching was mainly conducted during systematic mink and otter surveys in 1999 
and 2004. At least a 600 metres stretch was prospected for foot prints in each 10 x 10 km 
UTM square. Moreover, we developed three carnivore surveys restricted to Natural Parks 
and random non-intensive searches focused on foot prints and other signs along forest paths 
in all the study area. Genet foot prints were identified after the presence of the fifth toe, and 
size and shape of the central pad. Stone marten ones were determined by the shape of the 
central pad and position of the first and third claws. We also considered latrines as surrogates 
of genet presence. We identified stone marten scats with reference to field guides and based 
on own experience. However, doubtful sign or scats were discarded, especially on areas 
of known stone marten and pine marten sympatry. Likewise resting or breeding sites were 
looked for in 1 180 old buildings, holes located in 73 quarries, 150 nest boxes for owls and 
more than 1 000 holes in old trees and abandoned nests of forestall raptors irregularly spread 
over the study area, which usually are used by both genets and stone martens in the study 
area (Z u b e r o g o i t i a  et al. 2001). (3) Dead animals randomly found in roads only were 
considered to check the results of other methods, but were not used to compare niche because 
we regarded them as non-random sample. (4) Live-trapping was conducted using single-entry 
cage traps (25 x 25 x 45 cm) of our own design. We conducted four different live-trapping 
surveys, an extensive survey from October 2004 to January 2005 with a total effort of 1 259 
trap/nights and three trapping seasons restricted to concise areas in Natural Parks from 1998 
to 2003 with a total effort of 4 049 trap/nights. Note that although live-trapping effort was not 
homogeneous across the study area it was equal for both species, thus validating comparisons. 
Although the niche characteristics of the locations obtained through different methods might 
vary, we considered that merging all together would provide a better approximation to real 
niche avoiding biases associated with different detection methodologies and different target 
species densities (B i r k s  et al. 2005, S m i t h  et al. 2007). In fact, our goal was to obtain 
the highest number of positive data. Thus, by combining the five methods we could avoid 
undetection biases caused by the use of each method separately (B a r e a -A z c ó n  et al. 
2007, Z u b e r o g o i t i a  et al 2006). 

Every data obtained was translated into a Geographic Information System (GIS) 
(GVSIG. Conselleria d’Infrastrucutures i Transport. Generalitat Valenciana. Available at 
http://www.gvsig.gva.es/) using 1:5 000 digital cartography with an estimated error of less 
than 25 metres. The number of presence points required for analyses was set following 
recommendations in bibliography (M o r r i s o n  et al. 1998), and the points to be used 
were randomly selected from the set of available points. We performed a random selection 



388

of 60 locations of each species through the GIS. To avoid both overlap of areas and 
pseudoreplication we excluded form the analysis points overlapping at each scale.

S c a l e  s e l e c t i o n

Ecological processes such as habitat use and selection take place at different scales (J o h n s o n 
1980, Z a b a l a  et al. 2005). We chose two different scales for conducting analyses. (1) The 
home range scale. Home range size of genets and stone martens varies depending on factors 
such as sex, age, vegetation types, food availability, population density, and location, among 
others (Table 1). Base on home range sizes reported in literature for both species we used 
a sample unit size of 1 km² (564 metres around a detection point) as representative of the 
home range (Table 1). We selected 1 km because it is roughly the home range size most often 
reported in literature for both species (Table 1). (2) Landscape scale. Habitat beyond the home 
range is important for long time persistence of populations, allowing the presence of mates, 
offspring and other co-specifics. We used an area of 5 km² (1 262m around a detection point) 
to gain insight in the effects of local landscape composition. The scale was set as a rule of 

Table 1. Home range size of genets and stone martens reported in bibliography. n indicates the number of radio-
tracked animals, Home Range, the mean size of home ranges with Standard Deviation in brackets, both in km². 
Study area indicates the country and in brackets place and region when that information is available. Method 
indicates the method used for home range calculation.

SPECIES n Home 
Range Study area Method Source

Genet 3 5.22 (4.32) Spain (Urdaibai, Biscay) 95% MCP Z u b e r o g o i t i a  
et al. 2002

Genet 8 5.41 (3.29) Spain (Doñana, 
Andalucia) 95% MCP P a l o m a r e s  & 

D e l i b e s  1994

Genet 7 1.35 (0.28)  Spain (Catalonia) 95% MCP L ó p e z - M a r t i n 
2003

Genet 1 1.06 France Unclear L i v e t  & R o e d e r 
1987

Genet 1 0.62  Spain (Urkiola, Biscay) 95%MCP Z u b e r o g o i t i a  
et al. 2001

Genet 
Male 6 0.98 (0.35) Spain (Collserola, 

Catalonia) 95%MCP
C a m p s - M u n u e r a 
& L l i m o n a -
L l o b e t  2004

Genet 
Female 10 0.61 (0.24) Spain (Collserola, 

Catalonia) 95%MCP
C a m p s - M u n u e r a 
& L l i m o n a -
L l o b e t  2004

Stone marten 6 1.39 (0.6) Spain (Montserrat, 
Catalonia) 95% MCP L ó p e z - M a r t i n 

2003

Stone marten 17 3.61 (2.25) Italy (Tuscany) 100% MCP G e n o v e s i  et al. 1997

Stone marten 9 S.E Kazakhistan Unclear B a k e y e v  1994

Stone marten
female 9 0.64 (0.7) S. W. Germany Unclear H e r r m a n n  1994

Stone marten
male 9 1.04 (1.1) S. W. Germany Unclear H e r r m a n n  1994
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thumb because all published material refers to home ranges of individuals but there is no 
information on minimum scales for population persistence. We did not use larger scales due 
to the overall small size of the study area, and the high degree of mosaicism.

G e o g r a p h i c  m o d e l l i n g  a n d  d a t a  e x t r a c t i o n

We created circular buffers around presence points with radii of 564 m and 1 262 m, i. e., 
areas of 1 and 5 km² respectively. We over-imposed these areas to digital cartography of land 
use categories and converted it to a raster layer with a grid size of 5x5 m, all with the aid 
of the GIS. The land use category covering the largest area in each cell was automatically 
assigned to it as unique for that cell. Land use categories composition in each area was 
described after 39 779 cells of 25 m² for 1 km² areas, and after 199 107 cells for 5 km² areas. 
In both cases modelling cartographic resolution was 25 m². Land use categories covering less 
than 5% of the total surface were merged in the category “others”. For both scale resolutions, 
we considered the following land use classification: urban, meadows, bush land, eucalyptus 
forest, evergreen oak (Quercus ilex) forest, pine forest, native broadleaf forest, others, total 
forestall area and total non forested area, but at 5 km² the category rocky outcrop was also 
added. Variables were selected paying attention to the composition of landscape at the study 
area. In addition, we also included some features reported in bibliography as important to any 
of the species regardless low coverage in the study area. On the other hand, animals may make 
their habitat use and preference decisions based on characteristics other than these mapped 
in land use cartography. For instance, common genets have been reported to use several 
forest types along their range, but in most cases associated to shrub, dense undergrowth and 
three-dimensionally close and complex structures (D e l i b e s  1977, P a l o m a r e s  & 
D e l i b e s  1994, V i r g ó s  & C a s a n o v a s  1997, Z u b e r o g o i t i a  et al. 2002). 
Therefore, we converted land use categories into three new categories of increasing three-
dimensional complexity: (a) Structure 1; open areas, namely meadows, marshes, etc, but 
also open forests such as beech forests; (b), Structure 2; intermediate areas between 1 and 2, 
namely dehesas and open forests, pine woods and oak woods with moderate undergrowth, 
eucalyptus forests, and (c) Structure 3; close and dense formations, namely bushes, thickets, 
evergreen oak forests, young plantations, etc.

In addition, we also considered the number of different land use categories and the 
number of patches in each sample unit as indicators of mosaicism, and these values were 
measured directly from digital cartography with the aid of the GIS. For measuring differences 
in topography we overlaid buffers to digital topographical cartography, counted the number of 
isoclines (at each 20 metres) within the buffers, and included the number of isoclines into the 
analyses. For estimation of the altitude we created a digital elevation model with the aid of the 
GIS and considered the altitude at the centre of the areas (i.e. species detection points). 

D a t a  a n a l y s i s  a n d  s t a t i s t i c s

Studies and comparisons of different niche breadth measurements concluded that the most 
used indexes provide similar results and that no one is better than other (K r e b s  1999), 
therefore we calculated the standardised Levins index for niche breadth and Pianka’s index 
for calculation of niche overlap (K r e b s  1999).

We also aimed to test for differences in niche composition that could enable species’ 
coexistence despite large overlap in distribution. We conducted a binary Logistic 
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Regression Analysis (LRA) using SPSS (SPSS Inc) and the forward Wald stepwise methods 
(M o r r i s o n  et al. 1998). The LRA is multivariate analysis that has been widely used 
in wildlife studies to explain distribution patterns of carnivores (S c h a d t  et al. 2002 
and references therein). We used presence of genet (1) and presence of stone marten (0) 
as dependent binary variable, and land use categories and other landscape descriptors as 
independent variables. For the LRA we used a balanced representation of genet and stone 
marten presence points. α value was 0.05.

Results

In total we obtained 492 presence data (Table 2), out of which we obtained 221 independent 
and non-pseudoreplicative presence points (115 for genets and 106 for stone martens,). 
Species detectability significantly varied with the survey method. (χ2

4 = 95.0, P < 0.001). 
Genets were more detectable using live-trapping, whilst they were very seldom detected by 
sightings, just the opposite to stone martens. Both species were readily detected by tracks and 
signs. The employed methods revealed the presence of both species all across the study area 
but in varying numbers of recognition (Table 2). For instance, torching revealed a few data 

Table 2. Differences in detectability between stone martens and genets using different survey methods in Biscay 
(1998–2005).

Method Genet Stone marten Overall Partial χ² value
Torching 8 76 84 71.1
Sign and track survey 179 103 282 7.6
Live trapping 53 15 68 14.1
Road kills 32 19 51 1.1
Breeding dens 5 7 12 0.9
Total 272 220 492

Table 3. Levin’s standardised niche width, and Pianka’s niche overlap index for common genet and stone martens 
in Biscay.

Scale Genet Stone marten Pianka
Home range 0.635 0.367 0.895
Local landscape 0.502 0.346 0.945

Table 4. Results of the logistic regression analysis at the home range scale comparing genet and stone marten 
presence areas.

Step  Variable B Wald df Sig.
1 Meadows .000 16.942 1 0.001
1 Constant 1.205 12.010 1 0.001
2 Meadows .000 18.874 1 0.001
2 Altitude -.002 4.830 1 0.028
2 Constant 1.858 15.586 1 0.001
3 Meadows .000 8.496 1 0.004
3 Altitude -.002 4.295 1 0.038
3 Structure 3 .000 3.984 1 0.046
3 Constant 1.133 4.092 1 0.043
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on genet presence scattered through the study area, whilst live-trapping and sign surveys also 
revealed presence all across the study area but with higher number of detections.

Genets had broader niche than stone martens at both scales (Table 3), indicating that 
genets used more habitat variables and/or more evenly than stone martens. Pianka’s niche 
overlap index showed very high values at both scales, indicating that both species used 
different land uses in similar proportions, and therefore large habitat overlap between the 
two species, slightly larger at the local landscape scale (Table 3).

Logistic regression analyses, however, showed statistically significant differences 
between the two species’ niches (Table 4). Analysis at the home range scale produced a 
three-step model with meadows, altitude and structure 3 as key variables differentiating 
genet and stone marten niches. The model correctly predicted 70% of the genet data and 
66.3% of stone marten data, correctly classifying on average 66.7% of the cases. Stone 
marten ranges typically included significantly more meadows and were at higher altitudes 
than the genet ones, (Table 5) whilst within genet presence areas were differentiated by the 
importance of close structures (thickets, evergreen oak forests and others).

The logistic regression analysis at the local landscape scale produced a rather similar 
model in which niches were differentiated mainly by the proportion of structure 3, rocky 
outcrops and relief (Table 6). The model correctly predicted 73.3% of the genet data and 
61.7% of stone marten data, correctly classifying on average 67.5% of the cases. Again, 
differences were based on complexity of structure and altitude, and also rocky outcrops that 
were not represented at the previous scale, with genets including more Structure 3 areas 

Table 5. Average number of 5 x 5 m cells covered by variables produced by the Logistic Regression Analysis at 
each scale considered.

Home Range Scale
Meadows Altitude Structure 3

Average CV Average CV Average CV
Genet 9972 0.82 215 1.01 7209 1.28
Stone marten 18174 0.59 280 0.9 1991 1.45

Local Landscape Scale
Rocky outcrops Relief Structure 3

Genet 5859 2.35 31.7 0.4 32702 1
Stone marten 5149 2.31 31.3 0.4 11606 0.99

Table 6. Results of the logistic regression analysis at the local landscape scale comparing genet and stone marten 
presence areas.

Step  Variable  B Wald  df  Sig.
1 Structure 3 .000 16.942 1 0.001
1 Constant 1.205 12.010 1 0.001
2 relief -.002 4.830 1 0.028
2 Structure 3 .000 18.874 1 0.001
2 Constant 1.858 15.586 1 0.001
3 relief -.002 4.295 1 0.038
3 Rocky Outcrops .000 3.984 1 0.046
3 Structure 3 .000 8.496 1 0.004
3 Constant 1.133 4.092 1 0.043
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in their ranges (Table 5). There were also small differences in the average values of rocky 
outcrops and relief between genet and stone marten ranges.

Discussion 

Differences in species detectability due to the survey method have been previously reported 
in several studies (W i l s o n  & D e l a h a y  2001, R u e t t e  et al. 2003, B i r k s  et al. 
2005, B a r e a -A z c ó n  et al. 2007, Z u b e r o g o i t i a  et al. 2006). However, no research 
has hitherto focused on how methods might affect habitat use estimates, or the perceived 
abundance at a species specific level. Such studies would be very useful because habitat and 
abundance estimates are widely used in wildlife management and ecological studies. In our 
case, combining different methods we obtained many presence data for both species in all the 
study area, which could have resulted in different distribution patterns if we had considered 
any method separately. Considering only torching data, for instance, stone martens seem 
abundant and genets very scarce, whilst trapping data provides the opposed results. Only sign 
and tracks survey seem to provide similar amount of data for both species, and, in a broad 
pattern, consistent with data obtained using other methods. 

Genets presented a broader niche than stone martens at both scales, consequently, genets 
can be regarded as more generalists regarding habitat use. Notwithstanding, the degree of 
niche overlap was very high in both cases. This overlap is consistent with the results of 
previous radio-tracking studies on both species in sympatry, which reported no differences in 
habitat use (L ó p e z -M a r t i n  2003). However, logistic regression analyses showed that 
despite extensive niche overlap there were significant differences in the major environmental 
determinants of both species. In this study, Meadows and Structure 3 were among the key 
variables at both scales, showing a coherent pattern of apparent habitat segregation. On the 
other hand, Altitude was important at the home range scale but not at the landscape scale, 
whereas relief showed the opposite pattern. The importance of the Structure 3 type (densely 
vegetated areas, with close undergrowth thickets) is a common result in genet habitat use and 
preference studies (P a l o m a r e s  & D e l i b e s  1988, 1994, V i r g ó s  & C a s a n o v a s 
1997, Z u b e r o g o i t i a  et al. 2002). Indeed, a radio-tracking study conducted at the 
Urdaibai Biosphere Reserve (Biscay) revealed holm-oak wood, a dense vegetation type 
with undergrowth of dense bramble (Rubus sp.) and other shrubs and climbing vines, as the 
preferred vegetation type (Z u b e r o g o i t i a  et al. 2002). Our results suggest, that the 
habitat use of genets, in addition to prey abundance and other aspects, is related to vegetation 
structure rather than to the main vegetative species. This would fit with other studies 
pointing out several vegetation types as preferred by genets, all of them characterised by 
dense vegetation (P a l o m a r e s  & D e l i b e s  1988, 1994, V i r g ó s  & C a s a n o v a s 
1997, Z u b e r o g o i t i a  et al. 2002, E s p i r i t o -S a n t o  et al. 2007). B u s k i r k  & 
P o w e l l  (1994) pointed out that predation behaviour evolved by forest dwelling species 
might be ineffective or have reduced success in open areas. Therefore, genet habitat use 
would not be directly related to prey abundance, but to prey availability (i.e. abundance and 
relative vulnerability, see C a r v a l h o  & G o m e s  2004), and aspect unstudied hitherto in 
genets. Indeed, recently A n d r u s k i w  et al. (2008) showed habitat mediated higher prey 
encounter and kill rate regardless of overall similar prey availability. 

The importance of meadows (which included meadows, pastures, orchards, garden fruits 
and other open landscapes) for the stone marten is consistent to some extent with literature. 
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H e r r m a n n  (1994) reported stone martens to have smaller home ranges, associated to 
better habitat quality, in villages and nearby areas, home ranges being larger in farmland 
and forests. Similarly, G e n o v e s i  et al. (1997) found a significant positive correlation 
between stone marten home range size and the proportion of woods within home ranges. 
In contrast, L ó p e z -M a r t í n  (2003) found strong preference towards forested areas by 
stone martens in coexistence with genets, whilst open habitats were avoided. Other studies 
found preferences towards mixed landscapes (V i r g ó s  et al. 2000). Open areas, included 
in the category meadows in our study, were usually interspersed with small woodlots, 
hedgerows, bramble patches, river forest corridors, orchards, garden fruit trees and small 
farms and hamlets. Therefore, the importance of meadows for stone martens can be that of 
areas providing shelter and food-rich patches. Alternatively, our results can be interpreted as 
displacement of stone marten by genets from forest areas and areas with dense vegetation, 
especially at low altitude. The literature (V i r g ó s  et al. 2000, L o p e z -M a r t í n  2003), 
provides evidence of stone marten using and preferring forested areas, but our results indicate 
that in our study area the species was absent or was very rare in such habitats, while the 
genet was very abundant. This suggests that genets can use forests to the point of eradicating 
or rarefying stone martens. On the other hand, it seems that stone martens are better fit to 
more open habitats, which would be a likely explanation for the absence or scarcity of genets 
in such habitats. Notwithstanding, the lack of studies of genet habitat selection in areas 
without stone martens prevents drawing conclusions in this point. Genets have been found to 
be negatively affected by altitude, because elevated areas generate gaps in their distribution 
(V i r g ó s  & C a s a n o v a s  1997, V i r g ó s  et al. 2001). The fact that altitude was a key 
variable differentiating habitat at the home range scale, with stone martens occupying high 
areas, supports the competitive exclusion hypothesis. The importance of areas with rough 
relief for stone martens at the landscape scale seems related to that of altitude, because as a 
consequence of the rugged topography and lack of plateaux at the study area elevations are 
always in sloppy areas.

Our results are confronting with each other since despite extensive niche overlap, genets 
and stone martens have clear niche differentiation. A possible explanation is that the logistic 
regression deals with the capability of predicting individual cases whereas niche overlap 
indexes consider all the cases together. Therefore, the cases incorrectly predicted by logistic 
regression analyses would be those adding more to Pianka’s overlap index. Alternatively, 
logistic regression focuses on differences of average values of the selected variables whilst 
niche overlap indexes consider all the variables, and therefore variables of scarce value for 
niche segregation between genet and stone martens are interfering with the results. 

Finally, our results suggest possible competitive displacement of stone marten by 
genets from the genet´s central niche features, and probable displacement of genets by 
stone martens from open areas. However, the fact that land uses are within the range of an 
individual does not imply that the individual is using them. For instance, despite extensive 
overlap in home ranges there could be effective habitat segregation at more detailed scales. 
Most of the literature involving both species has focused on diet, revealing different 
degrees of trophic overlap and also segregated use of resources in time (C a r v a l h o  & 
G o m e s  2004, B a r r i e n t o s  & V i r g ó s  2006), whilst habitat has gone unstudied.  
Future researches involving habitat and trophic niche of both species in sympatry and in 
allopatry would greatly help understanding competitive dynamics and coexistence of small 
carnivore communities.
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