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RIASSUNTO - Presenza di grandi e medi mammiferi in pinete incendiate della Turchia 

sud-occidentale. Nel periodo Novembre 2005-Agosto 2006, è stata verificata, tramite trap-
pole fotografiche, la presenza di mammiferi di grandi e medie dimensioni in foreste di Pi-
nus brutia integre e incendiate della Turchia sud-occidentale. Sono state ottenute fotografie 
di tre specie, cinghiale (Sus scrofa), volpe (Vulpes vulpes) e faina (Martes foina). Le prime 
due sono state rinvenute in entrambe le aree, mentre la faina è stata accertata solo in boschi 
incendiati. I risultati del presente studio suggeriscono che gli stadi successionali intermedi 
successivi ai roghi possono essere ricolonizzati dalle comunità di mammiferi. 
 
Parole chiave: trappole fotografiche, fuoco, stadi successionali, bacino Mediterraneo 

 
Fire has long been regarded as an ecologi-
cal factor shaping Mediterranean-type 
communities (Trabaud, 1994). Conse-
quently, several studies have been con-
ducted in fire-prone environments of these 
ecosystems, especially regarding plant 
population and community dynamics. Post-
fire regeneration of vegetation (e.g. Kaza-
nis and Arianoutsou, 2004), fire effects on 
soil properties (e.g. Gimeno-Garcia et al., 
2000), and fire-adapted traits of plant spe-
cies (e.g. Keeley and Fotheringham, 1998) 
are well documented. In Mediterranean 
ecosystems, the effect of fire on faunal dy-
namics has also been studied with regard to 
arthropods (e.g. Kayna  and Gürkan, 
2008), birds (e.g. Herrando and Brotons, 
2002; Ukmar et al., 2007) and small mam-
mals (e.g. Fox, 1990; Haim et al., 1997), 
while less attention has been given to the 
effect of fire on the presence and dynamics 
of large and medium-sized mammals in the 

Mediterranean basin (but see Masseti and 
Theodoridis, 2002; Sarà et al., 2006; 
Moreira and Russo, 2007). 
Mediterranean shrublands and forests are 
able to recover quickly after fires (Trabaud, 
1994), thanks to their fire adaptive traits 
(Paula et al., 2009). In Mediterranean Tur-
key, plant communities mostly recovered 
within 10 post-fire years (Türkmen and 
Düzenli, 2005; Tav ano lu and Gürkan, 
2009). However, the recovery process of 
faunal communities is longer and follows 
the changes in vegetation structure (small 
mammals: Kayna  et al., 2002; Kayna , 
2008, insects: Kayna  and Gürkan, 2008). 
Since the presence of predators implies that 
of their prey species, carnivore mammals 
have been considered as indicators of eco-
system integrity (Gros et al., 1996). Under-
standing the habitat requirements of large 
and medium-sized mammal species is very 
important for conservation and manage-
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ment planning (Boshoff et al., 2001; 
Finlayson et al., 2008). Moreover, the dis-
tribution of these species in burned forest 
stands may help to show the level of recov-
ery of the ecosystem in fire-prone envi-
ronments. 
In the last decades, camera trapping has 
been widely used for investigating the dis-
tribution of large and medium-sized mam-
mals (Thompson, 2004), including the Near 
East, especially in the last five years. Serra 
et al. (2007), as an example, reported for 
the first time the occurrence of the sand cat, 
Felis margarita, and confirmed the pres-
ence of Ruppell’s sand fox, Vulpes ruep-

pellii, in the protected area of Al talila, in 
the desert of Tadmor (= Palmyra; Syria). 
Giannatos et al. (2006) have also used 
camera trapping to attest the current disper-
sion of various large and medium-sized 
mammals, including the caracal, Caracal 
caracal, in several areas of southern Tur-
key, such as the Termessos National Park 
and the reserve of Düzlerçam, Antalya. 
Recently, Can and Togan (2009) confirmed 
the presence of several large and medium-
sized mammal species, such as brown bear 
Ursus arctos, gray wolf Canis lupus and 
wild cat Felis silvestris, in Yenice Forest, 
northern Turkey. 
The aim of the present study was to deter-
mine whether large and medium-sized 
mammals use burned pine forests in Medi-
terranean Turkey. To answer this question, 
one recently burned site and a long-
unburned site were selected and sampled 
via camera-traps in southwestern Turkey. 
The study was conducted in the region of 
Marmaris, southwestern Turkey (36° 54’ 
N, 28° 12’ E). The climate is sub-humid 
Mediterranean with a dry summer period. 
According to the data obtained from the 
Turkish State Meteorological Service 
(Marmaris Meteorological Station, at 19 m 
a.s.l.), mean annual rainfall is 1212 mm, 
and mean annual temperature is 18.7 °C. 
The xerothermic period lasts five months, 
from May to September. Vegetation cover 

is dominated by Turkish red pine Pinus 
brutia Ten. throughout the study area. The 
fires occurred in the past 30 years have 
created a mosaic of post-fire successional 
stages. In these sites the vegetation consists 
of Mediterranean maquis shrubs and phry-
gana sub-shrubs, predominantly Phillyrea 
latifolia L., Quercus infectoria Olivier, 
Cistus salviifolius L., C. creticus L. and 
Smilax aspera L. 
A site burned in 1996 (nine years before 
the beginning of the study) and a long-
unburned site, located next to the burned 
site, were selected. Both sites are on ophio-
lithic rocks, their altitude ranging between 
the sea level and 300 m a.s.l. The two study 
areas covered, respectively, 7090 ha and 
1320 ha. 
Camera trapping was used to determine the 
occurrence of large and medium-sized 
mammal species in the study sites. In Au-
gust 2005, a preliminary survey lasted nine 
consecutive days. Afterwards, trapping was 
conducted bimonthly from November 2005 
to August 2006 in both the burned and un-
burned sites. For each site, three CamTrak-
kerTM Digital camera traps with passive 
infrared detection systems (CamTrak 
South, Watkinsville, GA, USA) were regu-
larly placed with 1 km intervals at fixed 
points. Cameras were kept active 24 hours 
a day for 7-10 consecutive days at each 
sampling survey.  
Built-in sensors detect the presence of an 
animal in front of the device and activate 
the camera to take a snap and record the 
date and hour of each photograph. All traps 
were baited with canned tuna fish. During 
the sampling periods, camera traps were 
checked daily in order to re-bait the sta-
tions and take the photographs, which were 
stored in digital form for further analyses. 
Snaps of a same species taken within a 15 
minutes period were considered as a single 
visit. 
A total of 196 camera-trap days (97 in the 
burned site and 99 in the unburned one) 
was performed. Photographs of wild boars
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Table 1 - Results of camera trapping in burned and unburned sites. 
 

 Number of visits 

 burned site unburned site 

Martes foina 3 0 

Vulpes vulpes 2 2 

Sus scrofa 1 4 

Erinaceus concolor 7 1 

Apodemus sp. 2 3 

Sciurus anomalus 0 1 

 
 
Table 2 - Success of detection of target species per 100 camera-trap days. 
 

Pine forest Sus scrofa Martes foina Vulpes vulpes Total 

burned 1.0 12.4 6.2 19.6 

unburned 10.1 0.0 2.0 12.1 

Total 5.6 6.1 4.1 15.8 

 
 
(Sus scrofa), red foxes (Vulpes vulpes) and 
stone martens (Martes foina), were re-
corded. Red foxes and wild boars were 
detected in both sites, while the stone mar-
ten was found only in the burned site (Tab. 
1). Non-target species such as the southern 
white-breasted hedgehog (Erinaceus con-
color) and field mice (Apodemus sp.), were 
also recorded in both sites, whilst the Cau-
casian squirrel (Sciurus anomalus) was 
detected only in the unburned site (Tab. 1). 
The success of detection of target species 
was 15.8% (Tab. 2). 
Camera trapping brought evidence that 
post-fire mid-successional stages are used 
by large and medium-sized mammals. The 
species detected in this study are all habitat 
generalist species, which can exploit vari-
ous habitat types (Boitani et al., 1994; 
Soyumert, 2004; Prigioni et al., 2008; Herr 
et al., 2010). Habitat generalist terrestrial 
vertebrates are able to colonize burned 

Mediterranean woodlands (Sarà et al., 
2006), benefiting from fire-created habitat 
structures (Keyser and Ford, 2005). As an 
example, 10 years after the 1992 fire in 
southern Rhodes, the European fallow deer 
(Dama dama) not only had returned to the 
area it used to live in, but also had ex-
panded its range (Masseti and Theodoridis, 
2002). 
Terrestrial vertebrates, especially generalist 
species (Andrén, 1994), have also been 
reported to largely exploit habitat mosaics 
(Law and Dickmand, 1998). Fire, providing 
for a mosaic of successional stages within a 
homogeneous landscape matrix may en-
hance the coexistence of large and me-
dium-sized mammal species with different 
habitat preferences (Fisher and Wilkinson, 
2005). 
In contrast, enhanced small mammal popu-
lations in early post-fire stages in Mediter-
ranean forest habitats have been considered 
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as a consequence of the lack of predator 
species (Torre and Díaz, 2004). Accord-
ingly, also in the Marmaris region the 
abundance of small mammals is higher in 
early and middle post-fire successional 
stages than in older sites (Kayna , 2008).  
Since the lack of data on the effects of fire 
on the distribution of large and medium-
sized mammal species in Mediterranean 
ecosystems, the preliminary results of the 
present study provide some useful informa-
tion about the recolonising process of 
burned sites by mammalian communities. 
More detailed studies are needed to deter-
mine the pattern of habitat use of fire-
created landscapes by mammals. 
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