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Background information 
 
The Artvin Province is located in the extreme north-east of Turkey, covering the eastern part of 
the Eastern Karadeniz Ridge and sharing its border with Georgia (Fig. 1). This area is known to 
hold one of the latest reliable leopard records in the country, a skin which was harvested in 1999 
in the Sukavuşumu site, Yusufeli County (Fig. 2). Başkaya & Bilgili (2004) claim about killing 
of a melanistic black individual in this area in 1999, but whether these leopards are the same or 
different is still unclear. This site is located on the southern slopes of the Kaçkar Mts. in the area 
of junction of the Tortum River with the Çoruh River, the main water course in the province 
(Fig. 3).  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Location of the Artvin Province in north-eastern Turkey. Source: http://en.wikipedia.org  
 
 
Other anecdotal “leopard” records from this area and generally from north-eastern Turkey 
represent tracks and even observations, photographs and video footage (Johnson, 2003; Başkaya 
& Bilgili, 2004; Diker, 2008; www.anatolianleopardfoundation.nl, accessed 30 Nov. 2009). 
Meantime, tracks belonging to other carnivores (especially Eurasian lynx Lynx lynx and, 
sometimes, wolf Canis lupus) can often be misinterpreted as those of leopards, especially if 
printed on snow which enlarges the actual track size with melting. So, tracks cannot be 
considered a reliable evidence of leopard presence (Khorozyan & Abramov, 2007). Further, 
talking to local experts working for years in Artvin (Can Bilgin and Hüseyin Ambarli from 
Middle East Technical University, Ankara) has revealed the absence of photographic and video 
materials in the websites indicated by Johnson (2003) and that some of these “records” actually 
belong to brown bears Ursus arctos. Even claimed sightings can often be ambiguous as local 
people frequently confuse leopards with other carnivores, especially in the twilight when most 
cases are documented (Khorozyan & Abramov, 2007).  
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Fig. 2. The leopard skin harvested in the Sukavuşumu site, Yusufeli County in 1999. Photo: H. Diker.  
 
 
In 24-27 April 2004, Victor Lukarevsky, Emre Can and Elshad Askerov have surveyed the 
vicinities of the İkizdere town and the Sivrikaya village in the neighbouring Rize Province, as 
well as the areas near the Kiliçkaya town, Çevreli village and Yusufeli town in Artvin (Can, 
2004; Lukarevsky, 2004, 2007). These surveys were short and did not reveal the presence of 
leopards, even though the signs of lynx, brown bears and wild boars Sus scrofa were abundant. 
Fecal DNA analysis of putative leopard scats has shown their lynx origin, except the one which 
belonged to a dog (Can, 2004). Information about sampling effort spent by these specialists in 
the area is contradictory: Lukarevsky (2004) indicates 30 km walked and unknown distance 
driven by car over 4 routes, whereas Lukarevsky et al. (2007) provide 60 km walked, driven or 
ridden over 7 routes.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. The Sukavuşumu site where the leopard skin was harvested. Photo: I. Khorozyan. 
 
 
Recent modeling has shown that the 22,425-km2 Erzurum patch which is spread from the 
Georgian-Turkish border along the southern slopes of the Karadeniz Ridge deep into Turkey’s 
hinterland represents one of the best areas for leopard survival in the entire Caucasus Ecoregion 
(Zimmermann et al., 2007). Gavashelishvili and Lukarevsky (2008) have used the same input 
data as indicated above (Lukarevsky, 2004) and also leopard records from other parts of the 
Caucasus Ecoregion and Turkmenistan to model space use and habitat selection by this big cat. 
Applicability and reliability of this model is not fully robust, since the absence records (i.e. no 
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leopard signs found) can indicate false negatives when the species is present, but goes undetected 
because of its extreme rarity and insufficient sampling effort. The issue of non-detection is 
crucially important in research and monitoring of the leopard in the Caucasus (Khorozyan et al., 
2009).  
 
There are no any historical or current leopard records from south-western Georgia adjoining to 
Turkey other than a single highly suspicious case reported by Arabuli (2006). According to him, 
in 1984 in Adjara a pale-coloured leopard was observed by border patrollers from 3 km away on 
the Khikhani Mt. This record cannot be considered as trustworthy, as the distance between 
witnesses and an animal is too long (Khorozyan & Abramov, 2007). 
 
Surprisingly, I did not find information about the leopard occurrence in north-eastern Turkey in 
the works published by Danford and Alston (1877, 1880), Kumerloeve (1956, 1967, 1970, 
1976), Baytop (1973), Borner (1977), Akin (1991), Ullrich and Riffel (1993) and Masseti 
(2000).  
 
 
Landscapes 
 
The Yusufeli County where we conducted the surveys encompasses the southern slopes of the 
Kaçkar Mts. in the north and the Çoruh River in the south within the elevations ranging from 550 
m to over 3900 m. Lower parts are dry and warm, whereas higher altitudes are cool and humid 
with long, snowy winters. Vegetation ranges from Mediterranean forests dominated by oaks 
Quercus spp. and junipers Juniperus spp. in foothills through coniferous forest (Oriental spruce 
Picea orientalis, Nordmann fir Abies nordmanniana and Scots pine Pinus sylvestris) to 
rhododendron Rhododendron spp. scrub and alpine meadows. Terrain is very precipitous and 
rocky. More about landscapes and vegetation of this area can be read in Ambarli (2006) and 
Ambarli & Bilgin (2008).  
 
Human population in the Yusufeli County numbers about 25000 people and its density is 13 
people/km2. Half of local people living in rural areas are involved in agriculture (animal 
husbandry, orchards, gardens), timber production, bee-keeping and tourism (Ambarli & Bilgin, 
2008). 
 
 
Surveys 
 
The trips were walked by me, Can Bilgin and his two PhD students – Hüseyin Ambarli and 
Deniz Mengulluoglu (Middle East Technical University, Ankara). Each day we reached the 
surveyed ridge by off-road vehicle, walked the ridge top in search of wildlife presence signs, 
then descended and left by the same vehicle. Distances and locations were measured by me by 
Garmin GPSMAP 60CX and then plotted onto the Google map of the study area (Fig. 4). Only 
distances walked along the ridge tops were measured by GPS odometer in order to exclude the 
overestimation caused by driving, climbing and descending which are irrelevant to search of 
wildlife signs.  
 
As the leopard is a tropical by origin species which does not tolerate deep snow, we surveyed 
only southern slopes as described by Khorozyan et al. (2009).  
 
During these trips, Hüseyin Ambarli and Deniz Mengulluoglu checked their digital camera-traps 
and searched for new places where to set them up (Fig. 5).   
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Fig. 4. Location of daily survey routes in relation to the Yusufeli town. Yellow circles – trip on 19 November, red 
circles – 21 November and green circles – 22 November.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Hüseyin Ambarli (left) and Deniz Mengulluoglu (right) downloading the camera-trap pictures to the laptop. 
Photo: I. Khorozyan.  
 
 
19 November 2009 
 
This route started from the radio station in the Balcili village and ended in the Biçakçilar village 
at the distance of 23.7 km to the north of the Yusufeli town. We walked 4.71 km over the 
wildlife trails stretched along the unnamed ridge top. 
 
During this trip, we found many old and fresh scats of lynx, droppings and diggings of brown 
bears and wild boars, bear scratching posts on trees, and tracks of bezoar goats Capra aegagrus 
(Fig. 6). Two groups of bezoar goats, one of 2 adult females with 2 kids and another one of 
female with 2 kids, were observed on rocky outcrops. 
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Fig. 6. Fresh lynx scats (top left), brown bear droppings (top right), bezoar goat tracks (bottom left) and brown bear 
scratching post (bottom right) recorded on 19 November 2009. Photos: I. Khorozyan. 
 
 
21 November 2009 
 
We intended to survey the entire ridge above the Kömürlü village at 12.33 km to the north-east 
of the Yusufeli town, but because of intense snowfall and mist we walked only 1.46 km and 
descended to the village to talk to its chief. This man claimed to have seen a marked big mammal 
with long tail, but from his description it resembles more a striped hyena Hyaena hyaena than a 
leopard. I doubt that it was a hyena, as local landscape (rocky high mountains) is absolutely 
different from hilly plains which are favoured by hyenas. 
 
Upon a return, from the road we observed a group of 14 bezoar goats which comprised 2 young 
males and females with kids.  
 
 
22 November 2009 
 
That day we surveyed the ridge top over the Işhan village at 17.29 km to the east of the Yusufeli 
town. All trails were covered by deep snow and we found no presence signs other than the 
bezoar goat tracks (Fig. 7). Total distance walked was 3.17 km.  
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Fig. 7. Snow-capped ridge top over the Işhan village. Photo: I. Khorozyan.  
 
 
Preliminary results and conclusions 
 
We did not find evidence of leopards during the surveys, but that may arise from non-detection 
at real presence as we definitely spent too little time in the mountains. I strongly believe that the 
Yusufeli County can be inhabited by leopards for the following reasons: 
 

1. Local landscapes represent an array of precipitous rocky slopes covered with quite 
xerophilic vegetation. They are very similar to juniper Juniperus spp. sparse forests in 
Armenia’s Khosrov Forest State Reserve and especially to the southern slopes of the 
Meghri Ridge exposed to Iran, both of which are known to be inhabited by leopards 
(Khorozyan et al., 2009). 

2. This area appears to be rich in leopard’s staple prey, bezoar goat and wild boar as we 
found many fresh signs of their presence and observed the goats themselves in quite 
proximity to humans. 

3. We did not find any evidence of gray wolves Canis lupus, the principal competitor of 
leopards in the Caucasus (Khorozyan et al., 2007). 

4. Eurasian lynx and brown bears appear to be common in this area, but they usually do not 
compete with leopards for food and space. All lynx scats that we found were composed 
principally of European hare Lepus europaeus hairs and bear droppings contained only 
vegetarian food.      

 
As a conclusion, the Yusufeli County should be thoroughly and regularly studied in order to 
better understand the leopard status and develop urgent conservation measures in this area.  
 
Existing human and technical resources are promising, but insufficient. For example, only 2 
camera-traps were set up on the ridge which we surveyed on 19 November and where we found 
many fresh presence signs (scats, diggings and bear scratching posts). Indeed, these devices 
should be more numerous on this and all other neighbouring ridges. At present, camera-traps 
have been used to study the human-bear conflict in the county and the pattern of their locations is 
of course biased towards maximization of capturing bears and not leopards. I fully admit this and 
do not suggest shifting the bear project to make it more leopard-oriented. Instead, I am trying to 
emphasize the need for a specific project focused entirely on leopard research and population 
monitoring. 
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Further, methodological approaches used so far should be improved. First, field surveys need to 
be quite long, no less than 7 days, with living in tents. Field team can consist of only 2 persons or 
3 if one needs to stay in the tent to protect it from poachers or other intruders. During the entire 
trip team members should live in tent(s) to become a part of the wilderness. The camp should be 
located in the centre of the routes (and close to a permanent water source) extending radially 
from the camp site through the ridge tops. Under such study design, each day of the trip will 
include walking over a new route (1 day = 1 survey). When a wide-ranging and/or rare species, 
such as the leopard, is studied it is far more important to survey more study areas less intensively 
(e.g., 7 areas with 3 days spent in each) than fewer areas more intensively (e.g., 4 areas with 6 
days in each) (Khorozyan et al., 2009). And, second, all collected samples (scats, prey remains) 
and photographs should be carefully labeled with information about date, site name, coordinates, 
elevation, habitats, collector’s name for future reference and verification.  
 
The leopard research and monitoring project should be based on sign (scats, tracks, prey remains, 
scrapes) surveys and, after the priority areas are identified, on camera-trapping using the 
specially designed protocols. As an example, the protocols and large mammal monitoring 
programme developed by me at WWF Armenia which was then approved by the Ministry of 
Nature Protection and implemented in Armenia’s protected areas could be used. Fecal DNA 
analysis would be a perfect supplementary tool to these approaches. This project can be 
implemented to simultaneously assess abundance and biomass of prey species, for example, 
using the presence-absence methodology (Khorozyan et al., 2008) or inventories from 
dominating heights (like chamois Rupicapra rupicapra inventory in the Kaçkar Mts.).  
 
Fundraising for the leopard research and monitoring programme is not an insurmountable 
problem. The EU project “Kaçkar Mountains Project: Sustainable Forest Management and 
Conservation” is potentially capable of supporting trips, food, accommodation and other related 
issues and the Ankara-based General Directorate of Nature Conservation and National Parks can 
assist with purchasing sufficient numbers of camera-traps. World Wide Fund for Nature (WWF) 
Caucasus, Tbilisi, Georgia can contribute to the effort within its ongoing leopard conservation 
project in the Caucasus Ecoregion.  
 
 
References 
 
Akin A. (1991). The status of the leopard in Turkey. 1990 International Leopard Studbook: 7-9.  
Ambarli H. (2006). Analyses of human-bear conflict in Yusufeli, Artvin, Turkey. Master’s 

thesis. Middle East Technical University, Ankara, 109 p. 
Ambarli H. and Bilgin C. (2008). Human-brown bear conflicts in Artvin, northeastern Turkey: 

encounters, damage, and attitudes. Ursus 19 (2): 146-153.  
Arabuli A.B. (2006). On distribution of the leopard (Panthera pardus ciscaucasica) in the South 

Caucasus within Georgia. Zoologicheskii Zhurnal 85 (7): 910-912. (in Russian) 
Başkaya Ş. and Bilgili E. (2004). Does the leopard Panthera pardus still exist in the Eastern 

Karadeniz Mountains of Turkey? Oryx 38 (2): 228-232. 
Baytop T. (1973). Neue Beobachtungen über die Verbreitung des kleinasiatischen Leoparden 

(Panthera pardus tulliana) in der Türkei. Bonner Zoologische Beiträge 24 (3): 183-184.  
Borner M. (1977). Leopards in western Turkey. Oryx 14: 26-30.  
Can E. (2004). Status, conservation and management of large carnivores in Turkey. Report 

submitted to the Standing Committee of 24th meeting of Convention on the Conservation of 
European Wildlife and Natural Habitats, 29 November – 3 December 2004, Strasbourg: 14-
15.  

Danford C.G. and Alston E.R. (1877). On the mammals of Asia Minor. Part I. Proceedings of the 
Zoological Society of London: 270-282.  



 8

Danford C.G. and Alston E.R. (1880). On the mammals of Asia Minor. Part II. Proceedings of 
the Zoological Society of London: 50-64. 

Diker H. (2008). Latest records of the leopard from Turkey. Caucasus Environment March issue: 
67-69. 

Gavashelishvili A. and Lukarevskiy V. (2008). Modelling the habitat requirements of leopard 
Panthera pardus in west and central Asia. Journal of Applied Ecology 45 (2): 579-588. 

Johnson K. (2003). Status and distribution of the leopard (Panthera pardus) in Turkey and the 
Caucasus mountains. Endangered Species Update 20 (3): 107-115. 

Khorozyan I.G. and Abramov A.V. (2007). The leopard, Panthera pardus, (Carnivora: Felidae) 
and its resilience to human pressure in the Caucasus. Zoology in the Middle East 41: 11-24. 

Khorozyan I.G., Cazon A., Malkhasyan A.G. and Abramov A.V. (2007). Using thin-layer 
chromatography of fecal bile acids to study the leopard (Panthera pardus ciscaucasica) 
population. Biology Bulletin 34 (40): 361-366. 

Khorozyan I.G., Malkhasyan A.G. and Abramov A.V. (2008). Presence–absence surveys of prey 
and their use in predicting leopard (Panthera pardus) densities: a case study from Armenia. 
Integrative Zoology 3: 322-332.  

Khorozyan I.G., Malkhasyan A.G., Asmaryan S.G. and Abramov A.V. (2009). Using 
geographical mapping and occupancy modeling to study the distribution of the critically 
endangered leopard (Panthera pardus) population in Armenia. In: “Spatial Complexity, 
Informatics, and Wildlife Conservation” (eds. S.A. Cushman and F. Huettmann). Tokyo, 
Springer: 331-349. 

Kumerloeve H. (1956). Zur Verbreitung des Leoparden (Panthera pardus L.) in Anatolien. Der 
Zoologische Garten N.F. Leipzig 22 (2): 154-162.  

Kumerloeve H. (1967). Zur Verbreitung kleinasiatischer Raub- und Huftiere sowie einiger 
Großnager. Säugetierkundliche Mitteilungen 15 (4): 337-409.  

Kumerloeve H. (1970). Jagd- und Schutzbestimmungen für Säugetiere in der Türkei. 
Säugetierkundliche Mitteilungen 18 (1): 79-81. 

Kumerloeve H. (1976). Leoparden, Panthera pardus tulliana (Valenciennes, 1856), in 
Zentralanatolien. Säugetierkundliche Mitteilungen 24 (1): 46-48.   

Lukarevsky V. (2004). Assessment of leopard conditions in northern and southern part of 
Turkey. Unpublished report to WWF Caucasus, 10 p. (in Russian and English) 

Lukarevsky V., Akkiev M., Askerov E., Agili A., Can E., Gurielidze Z., Kudaktin A., 
Malkhasyan A. and Yarovenko Y. (2007). Status of the leopard in the Caucasus. Cat News 
Special Report No. 2: 15-22.  

Masseti M. (2000). Wild cats (Mammalia, Carnivora) of Anatolia. With some observations on 
the former and present occurrence of leopards in south-eastern Turkey and on the Greek 
island of Samos. Biogeographia XXI: 607-617.  

Ullrich B. and Riffel M. (1993). New evidence for the occurrence of the Anatolian leopard, 
Panthera pardus tulliana (Valenciennes, 1856), in western Turkey. Zoology in the Middle 
East 8: 5-14. 

Zimmermann F., Lukarevsky V.S., Beruchashvili G., Breitenmoser-Würsten C. and 
Breitenmoser U. (2007). Mapping the vision – potential living space for the leopard in the 
Caucasus. Cat News Special Report No. 2: 28-34.   

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


