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A 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.

A 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.

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

I Provides additional information on genetic diversity of
populations, relationships between individuals, population
structure and gene flow between populations.
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Purpose of the Study

A Assess the transborder movement of Amur
leopards between Hunchun, China and
southwest part of Primorsky, Russian Far
East

A Estimate the population size and home
range size
[ using non-invasive genetic sampling and
molecular genetic techniques.

I simultaneously investigate the genetic diversity,
levels of inbreeding, and family relationships
between individuals.
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Previous Studies

A There 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).

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

LL

A 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.

A Of 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).

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

A Half of the individuals were identified from a single sample
each.
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Map of Sampling Sites
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Summary of Sample Information

Table 1 Summary of samples collected and sampling methods in the present study

Winter No. of sample Sampling period No. of personnel Sampling method Sampling range
2000-2001 15 (13F, 1H, 18) Jan-Mar, May 4 OP, FT -

2001-2002 102 (O1F, 6H, 58) Nov-Mar 30 OP, FT LR

2002-2003 104 (102F, 2H) Nov—Feb 30 OP, FT LR

2004-2005 65 (37F, 28H) Jan—Apr 4 OP, FT, HT HDA

2005-2006 12 (12F) Mar 2 SDD -

20062007 86 (80F, 6H) Oct, Dec-May 10 OP, FT, SDD LR excluding HDA
2007-2008 88 (87F, 1H) Dec—Mar 16 OP, FT LR

F feces, H hairs, S saliva, OP opportunistic, FT following the tracks of large cats, HT hair traps, SDD scat detection dogs, LR leopard range
except the southernmost area, HDA high track density area
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Genetic Diversity

Table 2 Genetic variation at 13 microsatellite loci for the 32 indi-
viduals identified during the five recent winters (2002-2003 to
2007-2008)

Locus A Ag He Ho  Ppgpflocus ADO  FA

FCAO026 4 236 058 0.63 0.52 0.020 0.005
FCA22% 3 226 057 056 054 0.078 0.025
FCA096 3 225 056 047 055 0.147 0.016
FCA211 3 217 055 047 0.56 0.057 0.003
FCAO0G8 2 1.99 0581 056 060 0 0.005
FCA043 2 1.3 049 050 0.60 0.061 O

FCA090 2 1.82 046 056 0.63 0033 O

FCA247 2 1.60 038 031 0.68 0.185 0.010
FCA224 2 1.60 038 044 0.68 0.146 0.009
FCA105 2 148 033 034 072 0.083 0.003
FCAO008 3 3% 027 031 0796 0.040 0.002
FCAO0G7 3 1.29 025 022 079 0.081 0.026
FCA123 3 120 025 ©25 D79 0.072 0.017
Average 2.62 180 043 043 0.084 0.010
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Table 3 Results of individual identification for the noninvasive genetic samples collected during the seven winters

Individuals  Total no. of Winters observed
observation

2000-2001 2001-2002 2002-2003 2004-2005 2005-2006 20062007 2007-2008
n=09) (n = 59) (n = 58) (n=31) n=29) (n = 24) (n = 49)

ML1 1 1

ML2 4 4
ML3 39 10
MLA4 4
MLS 13
ML6 b
ML7 10
MLS 6
ML9 19
ML10 2
ML11 1
ML12 5
ML13

ML14

ML15

ML16

ML17

ML18
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FL10
FL11
FL12
FL13
FL14
FL15
FL16
FL17
FL18
FL19 1
Total 154 2 28 48 14 6 16 40

(n feces/n (151/3) (2/0) (27/1) (48/0) (13/1) (6/0) (16/0) (40/0)
hairs)

The individuals were labeled as ML# (male leopard no.) and FL# (female leopard no.) in the order of their sampling date. Numbers in
parentheses below the winters observed indicate the number of leopard samples revealed from species identification
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Home Range Overlap of Two Male

Indviduals , ML3 and ML9
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Limits of Study by Sugimoto et al.

A Sample collection distributed over 8 year
period

A No samples from Chinese side and
southern part of the Land of the Leopard

A Opportunistic sample collection, by
following large cat tracks, or by using
scat detection dogs
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“Conservation Genome Resource Bank for Korean

Wildlife (CGRB) Experience In Conservation Genetics

A Individual identification, sex determination, estimation of
genetic diversity, phylogeography and populatlon studies
through genetic analysis of wildlife in East Asia

Determining the subspecific status of Korean tigers using
ancient DNA ( MtDNA ; ; Lee et al., 2012) and tiger genomics
study (Cho et al., 2013)

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

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

Phylogeography of raccoon dogs ( MtDNA ; Kim et al., 2013)

Microsatellite marker developments (Kim et al., 2012; An et al.,
2010a, 2010b, 2010c)

Forensic science and determining the origin of individuals (Lee
et al., 2011a, 2011b; Baker et al., 2010)
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Are the Amur tiger in Russian
Far East and the Korean tiger
the identical subspecies or

separate entity?

A Panthera tigris altaica vs Panthera tigris
coreensis

A One way to resolve the problem is to
compare the DNA of Korean tigers with
DNA of Amur tigers.
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CHIN-DO, S. KOREA.

PLATE LXXXIV.
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PI-NE-SAN, NEAR MOKPO.
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=~ eene@Aamoto: A rich Japanese who came to
Korea to hunt tigers and leopards in 1917
(during Japanese Colonial Period, 1910-1945)
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Hunters and a dead leopard



