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Background  

Å The current methods used to estimate Amur tiger and 
leopard populations are snow track counting and camera 
trapping. Each of these methods has several advantages 
and drawbacks. 

Å Individual identification and population size estimation by 
microsatellite loci analysis using tiger/leopard scat DNA has 
important advantages that would supplement traditional 
population monitoring techniques.  

ïStatistically robust and enables accurate population estimation 
by individual identification and sex ratio determination.  

ïProvides additional information on genetic diversity of 
populations, relationships between individuals, population 
structure and gene flow between populations.  

 



Purpose of the Study  

ÅAssess the transborder  movement of Amur 
leopards between Hunchun, China and 
southwest part of Primorsky, Russian Far 
East 
ÅEstimate the population size and home 

range size 
ïusing non-invasive genetic sampling and 

molecular genetic techniques.  
ïsimultaneously investigate the genetic diversity, 

levels of inbreeding, and family relationships 
between individuals.  

 



Previous Studies  

ÅThere have been continuous research efforts to 
apply non -invasive genetic sampling and molecular 
genetic techniques to tiger and leopard population 
monitoring since the 2000s, and currently the 
techniques are mature enough to be practical (Perez 
et al., 2006; Bhagavatula and Singh, 2006; Mondol  et 
al., 2009; Henry et al., 2009). 

ÅSugimoto et al. (2012) determined genotypes of 10 
microsatellite loci using non -invasive samples of 
Amur tigers like feces, hairs and saliva, which was 
collected in southwestern part of Primorsky, Russian 
Far East for four winter periods from 2000 to 2005.  
 



Amur Leopard Population Monitoring by Noninvasive 
Genetic Analysis by Sugimoto et al. (2013)  

Å Sugimoto et al. (2013) determined genotypes of 13 
microsatellite loci using non -invasive samples of Amur 
leopards like feces, hairs and saliva, which was collected in 
Land of the Leopard for 7 winter periods from 2000 to 2008. 

ÅOf total 472 samples collected, 239 were from leopards 
(50.6%). Of the 239 leopard samples, genotypes were 
determined for 155 samples (64.9%) and 37 individuals 
were identified (18 males and 19 females).  

Å The size of the tiger population estimated by the genetic 
mark-recapture model was 28 (19-38; 2002-2003 winter) 
and 26 (200702008 winter).  

Å Half of the individuals were identified from a single sample 
each. 
 
 



Map of Sampling Sites  



Summary of Sample Information  



Genetic Diversity  



Individual Identification  



Home Range Overlap of Two Male 
Indviduals , ML3 and ML9  



Limits of Study by Sugimoto et al.  

ÅSample collection distributed over 8 year 
period  

ÅNo samples from Chinese side and 
southern part of the Land of the Leopard  

ÅOpportunistic sample collection, by 
following large cat tracks, or by using 
scat detection dogs  

 

 



Conservation Genome Resource Bank for Korean 
Wildlife (CGRB) Experience In Conservation Genetics  

Å Individual identification, sex determination, estimation of 
genetic diversity, phylogeography  and population studies 
through genetic analysis of wildlife in East Asia  
ïDetermining the subspecific status of Korean tigers using 

ancient DNA ( MtDNA ; ; Lee et al., 2012) and tiger genomics 
study (Cho et al., 2013)  

ï Individual identification of river otter using feces 
(Microsatellite; Park et al., 2011)  

ïSex determination, individual identification, family relationship 
and genetic diversity study of Asiatic black bears reintroduced 
in Jirisan Mountain ( mtDNA , microsatellites; Kim et al., 2011)  

ïPhylogeography  of raccoon dogs ( MtDNA ; Kim et al., 2013) 
ïMicrosatellite marker developments (Kim et al., 2012; An et al., 

2010a, 2010b, 2010c) 
ïForensic science and determining the origin of individuals (Lee 

et al., 2011a, 2011b; Baker et al., 2010) 

 



Are the Amur tiger in Russian 
Far East and the Korean tiger 

the identical subspecies or 
separate entity?  

ÅPanthera tigris  altaica vs Panthera tigris  
coreensis 
ÅOne way to resolve the problem is to 

compare the DNA of Korean tigers with 
DNA of Amur tigers.  







Yamamoto: A rich Japanese who came to 
Korea to hunt tigers and leopards in 1917  
(during Japanese Colonial Period, 1910 -1945) 



Hunters and a dead leopard  


