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ABSTRACT

Keywords: small Chinese civet, life history, genetic resources

The subfamily of Viverrinae originated from Asia continent and spread westwardly to
Africa during the Middle Miocene based on the studies of the archaeology and the phylogeny.
The small Chinese civet (Viverricula indica pallida) in Taiwan located in the most east
habitats of worldwide Viverricula indica. Yangmingshan National Park, the most northern
habitat of the civet in Taiwan, plays an important role in conservation of the civet. The
surveys of terrestrial vertebrate fauna found both of the occurrence frequency of scats and the
occurrence index of infrared camera traps of the small Chinese civet were higher in
Yangmingshan National Park compared to other wild ranges of Taiwan. Therefore,
Yangmingshan National Park occupies the important niche on the conservation of this rare
species. Thisresearch amsto (1) study thelife history of the small Chinese civet, included its
distribution, home range, activity pattern and habitat use, by using line transect census,
infrared camera trapping census, Tomohawk capture cages and radio trap system; (2) collect
the genetic materials and establish the preservation and analysis techniques for studying the
phylogeny and molecular analysis of the small Chinese civet.

From 2012 to November 2013, the life history of both of the small Chinese civet and
Paguma larvata (masked palm civet) was studied in Yangmingshan National Park, via
methods such as trace investigation and infrared camera trap. Twenty-nine effective positions
of infrared camera trap were obtained from 34 positions of set infrared camera, and possessed
93,532 working time. In the same time, 9 tracing lines for capturing the small Chinese civet
and paguma distributed in Bamboo hill war preparedness (armaments) road, Mt. Hunglu and
Erziping areas were established. The basic life history of the two species including activity
pattern, home range and morphological phenotype were examined. Six civets and 6 masked
palm civets were captured and attached with radio collars for continuing trace.

Based on the study from tracing line and camera trap data in 2012 and 2013, 56.5%
positions of infrared camera shot the small Chinese civets. The sign count frequency in
transect line census of small Chinese civets was 0.711 per kilometer and the average
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occurrence index recorded by camera traps was 0.68. Kriging Interpolation analysis of their
Ol values recorded by camera traps (n=83) from 2008 to 2013 was used to examine the
relative abundance of the small civet cat in Yangmingshan National Park. The model
predicted that the small Chinese civet had a relatively higher abundance at Qingtiangang -
Fengguikou areas, Mt. Huangzui  Ecological  Protected Area, Datunping-
Erziping-Miantainping areas and Mt. Hunglu in Yangmingshan Nationa Park.

In addition, we have collected 204 civet cat feces, 18 tissues and 15 blood samples. The
mitochondrial DNA of genetic materials were successfully -extracted and established
technique for species verification from these samples. Two genetic differentiated clades were
obtained based on the diversity of D-loop and cytochrome b sequences obtained from 27
small Chinese civets. One of the genetic clade clearly differentiated from the small Chinese

civets distribute in Taiwan.
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BA a2 Ay ¥4 Rl A QR ER -

AEFL L e AR W @ TR b BB 2 A7
A8 Wi DNA 5 714k jiv 2012 & # 2 = 12 cytochromeb #%4 DNA
ﬁi%‘i@j&é WA (e g ) HoeT Lo 2013 & 0 ARRIE
A 45 > £ cytochromeb DNA & 71 > i 7 H B L B e [?I/;Té e and @ 5

gz BN B A o
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Eicd
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=
1%

A
W

-8 FTHEw®

AVENAERFCRBEPLRFOF LT 0 2 F 6 11,338 200 0 AR
B 200~1120m > 2 < & L LFEA Rl ko0 A B WL F 4R R I L s & A
AL S B YL L AL s TR LE e KPS FR SR
#a&F 524000 MM L 5 A ERGF EEEA] o Bl R EAAL DS DA 2
BRAOPEE  FEi 2L o 2L i T LR e F 20 ¥ ¥ e B
XPERDE R R AL Epd VS BE R VA RR G
Eopnafe A i e SRR HURR] 5 B RS FRHE AR LA S BE > e g
R S HAKBERFEY (MKE2TE 2010 mik 2% 2011)-
NABFRDRE > BLATALRLARF AR F N A (XSS 2008;
AR SE2009; &2 E 2010) T+ o (Fhip 1017 ) 2 5 4 o
(BE27 ) R R Flmrat®w (BEgopeg > o+ Ut ) F
3% (B2oplg ot opnag) 2de®m (BEoBUL) =%
ERELFRATR G J oA F P R EORA S RN ROF ST )
BFHE S A ETE P LRAEE R RS RHE (2 HERIERH
FAEERTE) A RAORFC-FXFHE - AELAHE (2 HBRELH Y
ARCBHREIAZRBETE ) T e ROBETHE (BAEF I G 2T )
PELAE (PELEARETE G AP FE) v X (A LFLT
FErtag o3P AAFLe ) IR FFTICER 4FEALRAP
AE PR RAERZE @R AT R (2 21 B 21 pBARISE R R
fiﬁ@-"”%?% WEE JooRy Y MEIFRIEEE X E PR P& 0

BB d it o kB AR R DS FRRELFE L AR e
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st BRE & F R o
ForpREpEE PR R 0 JortAia iy A%
YREAFEFIOLT ERERHL A FLREFE LA LEG 2L (fLo S
EARA) R RE OB RGRAR (B 2-2) © 3 Lixh5 3 25 A 42tk
o RIS E S FEE P BRARL NG IS - FRAT - AT FR
Bkt LIERRAR 6 A BB 0 AR S e A T APRAT S BEE

z

AR D FEE TR R SRR I8 B A T A AR LA

o PR

LR 5B A F s

(DisSAmpa fiz:

RPE LA A WY R RS R (B 0 1994) -

kfﬁ,ﬁé}kgkﬁﬂiﬁ\\ﬁg \fgj‘y\-" g ;é_ —},,,_r%ﬂ
AT R d R R Rk S G R R85 5 A

chpt i A g F % e —ﬂ%ﬁﬁ%iiwﬁé%ﬁhﬁﬁiﬁ%ﬂ@
FoHERTUOREA R §ARE G HAREDRRA TR R
ATEREETF - REDFR AR FARAR Y LA GE PRI R AL
(FRF M B ARFGSR ) AR~ a0 R e ¢ e
o P RAPA AT - P FEEEE PR E S F AR
oW PEE IR NP LRFORA R T RS L R

FEFIOCERLERAUERS TN EFACMAPFTARRD 0 LK
ER916-84km(£2-1- B2-1)- &t‘/p%ﬂ%é R E H e R
B (TWO7- B AF (i) B3k R 8 o b pF > o4 & pFeT
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FHROB U R - FREFRE 4 FRATE R G S

TALR o % (2008) 2 R RliE 7R
a4k L P R BT s T Rl i o

b. 4% 3 il g RIEHATE > £ F R A
AT o R B B ATE R L R R AL
PR AREF A A HEPBT R ACGPSEHE B F E
RAFH ZRE G RTARG MR AENEE R > 20

B 2 2 T 95%:iFpE i {7 i3 (Soto-Calderonet al. 2009 ) -

C. 4 5 B RlRAFAPH = E ~ ATEARR D AW hX GRS
PRk RE i i 2R BRHA LR - BMAT BT T R
P SR K e filde 0 28 3 e B B - B AEE T
SRR N A B A2E A R Y g d R Se 5 24 o
B e BRI RS IR s Y - P Mehs B

S =

di 245300 > P B 2 he s H A ARl IE L
ol 2 APPSR E R AP TR LR R
iAot PRAF A RY NEREREFREL AR Y

et SRR (& =/km) 2 3 o A (2 km) -
(Qiztap g aptsad &

»3 P 2012 A2 F120134 L PEH I E N R d R o AL E R
B g ¢ M FE 2bg g (n=2)s ~diks i (n=2) A

EPRER (NFL)~ 6 4 Ren®AaR HE (n=3)~ # & L (n=2) -



B %5 E(n=5) L % ehh v -8B % 3 (n=5)~ A Lo i (n=8)~
AL YE 2 (n=4) ~ * AT 1 2 (n= 2)3; = fﬂ/%é w«%p‘,f =2 c RN
IR AR D AT IR IR R &R i g & L Rk
W R PR R Ak o E R FEE f ee BRI S
PP R 3B R (222 W2-324) &% chipisisal & 3280
Reconyx PC800( n=17 )~ 10 /» Cuddeback Capture( n=12 )~ 2 ;> Cuddeback No
Flash Expert (n=2) ~ 2 = Bushnell Trophy Cam (n=2).% 1. ;% LtI5210A
(n=1)° 4,3-2012~2013# 7¢ 3% F34 M AR {5 R 87 - 420 FIRE &k
20 ik 7 dp(F et TR 150 ) S A S R bR R R
%A o £3120% F et BR(BI2A0) > Bt pis L (7 pE i 93532.2)

P o 228453881 Y =t chef JU s 7 § 4

AR B P B AR BESO0 i P B RS § & 1 5 30~120em > R EH R G
STAR DK P A B ) Pl T g s B b B
Ry s 2 TP IS - LRBEF FLHTE 2Rt - o el
Wk (TWO7= R A+ Bt~ B3 2 A5k ikl - B
B TlEE 2 B A R 0 v RE S AR B2 I B 0G0k
G CRPERZ pRE P 1 FRE TR Her R L -
(2004) sz 3438 @Té Bed Jo 2 REE=FY AR PRI
Boo B0 o AR EPER ook PR O Sk AL R 5 $(2008) 0 -
JRER BT B2 RIRRMIB IR - LebAdr A k-
PR E e - R A RE - LRHBOMG - Liese

R TRIED LGRS %]@Tz% W R AR D Rdp i
(3 124 R BiEs RS

AP E R B AR - FRIEE AR R 0 RIS 4 T 0
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FARB TN E BRFAIAGFARpED O KT 0 FEAR S

&éifﬁﬂﬁﬂ‘}‘ééﬂﬁ)ﬁa‘% W R 2R 24B ) QT UEP XA
2P FEES (ZE X201 f1* p FApisdpiEndf opr R >

I - T AR(D SB0L) T AAarEbaE R G ) TR - R
B dr e B R RO AN ok L HOR P 290G 2 & (BRI
2 %45 0= 5 2004) « AP AL A4 2 2008~2011E BB L R R FA B E
HO(AE 25,2008 45 % 5 %2009; miz 2 %2010 i 2% > 2011)
hmp doApgs (B 2-5) b’%%ﬂﬁv&ré B9 O RREFAGE P A
LB AL R Bk A TP LR RS B S R o 0 e

U BT i B B 7 e
2« BA W (06 Ju) FREE R FRE S

(1) R4 3~ R 2 B RT

A 2012 A2+, 2008-20124 Jie & 5~ F 4 & 2 A A F A b A
F 8 (AN SF 52008 45 5% > 2000; Bz ¥ 2000) “iF 2 fy
Ao (R ) DRI B F PR EHE - FE S L R
F3BHRFEEIEH LM > F IEHRMAF 1£20~100 MK & Tomahawk 4 &
fi- B0 AR A m(W22) TR W n - FALRE SR

* L,Al]}gg,;_ I‘]%]'*,_ %ﬁ_@”}?{g%f,ll*é*i\gﬁ%%fﬁF&
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JPSR Y ke 220128 USSR 0 BT A S N A RoAR
42 o ] % dom x domie Pl T R (8 2 12 ok S B AR TR A
BEIE IR EpREAEZE kS AR FERE- =
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EHCREN Y- AREF AR RO PR MG E4T

2 W EAR L ARABFRAEL PR A RO RER

FEIRFFEHES » R &R AB P L SR BEFH
Fo o FEGRELE R AT L B 4o s ATBH > 113kge Bk fit 7 EE
Bod AP ERPORFE (LR SRFRIRELRFLEESR)
E A ME LT EF R BRSSP AT R R A

loc~ B Y4 kil B R £ PP L RIS e s B

J

#R 1

mm
et

bl

e

PN
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|

bl

Pl T ieslds] ~ Adbsps - ME -2 L CHME Yk

~
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&

ARIREE BWREE-T Ay ERPrEERRE EHEEFHE

11“}‘
o

WERE ARTFIHEE (Advanced telemetry systems) *tH g8 » #-do e ¥
MO E I §kF5EFF*w#Tﬁ’ o SEPYr R G T EEp Aot
WRE DR TREFREOTERC FHEL L GE PR iR
FEPR~f P HRICEHERTE S LA SHERNTFRT M HRE ER
T HREEEE LY o & LR IR ET 5 L 30~404

G o A HEM N YESPR AR R R Re

WHEF-FLAEFCTNEIRBREBHEI D AR L S BT O

A

sk (377 p AR BRI W2 FERE
AR RRE A UGBS SACEEE B R  H AL L B
foF ¢ oo g TR AR T FRRIEPEE R ARF IR AT G

FEFAMORERLE

AT HEYFTUERBFERDERTFHRE § R ITRLE
TP AR B R 0 - L 540/ A 4 F b AR PR B
¢ 4o fPI110~140= /4 > 5L B R LIS R H NS S AnEL o 3
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BFAR B F G FISF) U P BT E R R AR TR R AP RE G %
FAS AR TR ERG B RG Ep FRERSG
d 400 /A S0 5 B0/ A 4h 0 W IET i iR T G ST B AR BT R B

SO RSREFTFRBIRARR T RRA A I IR 2 A A

-

FICRE- AU FORFERSALF BT R B &

- X R JE R B P EE B2 F ] EE gt b o
(B)ft 5 (20 f o) e o

PR A A N AT B ARG E Y 30 1710~15% 5 & & B AY
FP A - Ko BT B ER TR A 4 R T T
Z AT od A AR A W BRI BP AT A S D EE S e BRRS
ArCGISH R T FHF T A E Btk S e BhE mand A FF 4
B0~120°FF » vt kb i % Rl HRUEBFEAL S A o RS R ]
7y % 38352 (minimum convex polygon) % fixed kernelj 3+ 5 & ﬁfgj‘zﬁ Ve
(29 f ) chgd = F (homerange) % /&% %< % (corearea) o 1t
BREAR () FEPRALTEFLTF LA - LR 2] S
B * ) FEFd P d - X USR] L S p T

af B FEHE -
3  HA WA BT R » eir o drdkiz 2z
(D) FA wd @F Rk ~ iz A ritjrs e 2

APEEREZAEI RS DRANEORA 2 TG
R B2 2 PP AL R 2 DNAS 745 « #4 %5 = 2 2 DNA

¥ B % (b a4 & i # Soto-Calderon et al. ( 2009 ) ¢ Gaubert and
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Cordeiro-Estrela (2006) 7 2 » #3429t f {5 > § 4 3 T0%IFp dfw
FPon20CT o BB L F AL LB /;Té WenE g w s (91
mm®) > %t 5 TO%FH AR g § ¢ 0 2 15 3 0-20°Ce wip kA f
Frige (H2mL) B 7 5 EDTAF® ¢ > 16 5 141,000 rpmi :# 3. 10
AAB o AN T 0 SRR 2 R 0 T 2 i ST P-DNA
EESE TR FIREAEEFH-80Ce A E BB AL LA

%’fu£ :IL% g: b" E‘;éi'gi"&f'%\' 2'3 °
(2 p#FHE AP T A7) 2 DNA

pptlft s ? S g A T DNAS i i 4™ ¢ 2 DNA
FBLAPFEEFT v - PR AR AT AIZE DNAGH F B> & - 1k
ERAI* 22552 Bt DNA &% - FFE > d 0GR ATS FeF 2
fedha s o Peg1~2 gt RolE mLiFH 2 1 mM EDTAZ 3 fbeige ifi%
oo 4~ Yo e Ff2 12 CTAB ( Cetrimonium bromide ) i3 iz %
phenol/chloroform/isoamyl alcoholi® £ ;% (25:24: 1) i& " DNA%= # % B~ >

fsi&x % = FEEJd QIlAamp spin column (QIAGEN, USA ) i DNA -

34

P iSDNAX 1 §-v s (protease K) 215 mifg® o g ¢ R E 5 4o
AL e » o 2R £3056°C 0 # 8 15 i 16 AT 4Ee o 4o~ 100% P
AR B (S AR AT o B 3R R el 40 ~ QIAamp spin columnis 12 6000 xg
o fs 2 @ik o M AWLE @ > 8000 rpmig.w 14 48 - ecolumn >
fv ~ AW23 i - 1220000 Xg &fw 34 48 0 jfkcolumni 2 i g ik (8 3
FrenlSmiicE drs § o 4o 2 AES R & 2 3+ -k > 128000 rpmE R T AR
w1 g o T Bk (i R ) 0 1 ¥ ke RIDNAR B TS g e

PIDNAE-H 2 4 ] o

(3) B gt s ? Fom i & Fe DNA
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Tt TO%IFHE ¢ ehle o o2 B 25 mg eifk & > 30w L jie 7 R MR
A g der 2mb tube ® 0 EF % * Genomic DNA Purification Kit » % 2
EIRP FEFE T PR MM DNAY B 3 2 4o 1B o e s 2 mL
tube> 4c » 120 uL 0.5 M EDTA (pH 8.0) ~ 500 puL Nuclei Lysis Solution~ 17.5 uLL
Proteinase K (20mg/mL )- % ** 55°C *z4& 12-16 -] pF 1 ‘¢ SRR W A S E
4e » 3uLRNase A (dmg/mL) B iF #3293 R & 15 3 » 37°C & 15 » 45 -
B3t g R woR Edg 15 4 48 o $ F 4r > 200 pL Protein Precipitation Solution & 77

10-20 #i2 5 > £ 12 14000 rpm &< 5 A 451 7 Lowedd G Fowk > ¥ 43

7 DNA &b i 5 2 370 1.5mL gg.< ¢ > e 21600 pL isopropanol & F ik
bR A RE G > MFET R F Sk IR fe 14000 rpm 2 A 45 2 f

s ifa“ifi" » £ 4~ 600 pL 70%5@5]%}% » 3.w14,000rpm 5 & 48 0 2 rp ‘}f;‘iﬁ o 3T
44 B B A 10-15 A 480 46 % 100 UL ddFLO *+ 657 ik 4c & 1| pF
74 DNA o B~3B~{5 g3 el uL > 1% 0.8%3 *; (agarose) ¥4 48 » >+ 0.5X TBE

buffer @ r2 100V & (7% /& » 7R AT & 7 L 5P 39 5~ DNA -
(4)f i edd A P E B v A F e DNA

45 F122DNA % 2~ * QlAamp DNA blood Maxi £ (QIAGEN Cat.
N0.51194, USA ) » # — # # P * 10 ml > & i& (7 4 B~ > #éﬁ’sdﬁ,ﬂ? % BB
QlAamp DNA blood Maxi £ (e #r¥t2 sp & » H 2 2 4o o B2 fn @ #r
it 2. QIAGEN Protease 500 plix » > #72 50 migg< & ¢ o £ 210ml 2 & »
v » 7 Protease K50 miggw ¢ @ » X #-H i 3 o R 5 (54 » 12 ml
Fad otz Buffer ALE 2 2 g g - X RFFASHI 2R -
oRdpc B T0CRiEH ¢ 104 48 0 2 th g F 300 5 40~ 10 ml
100% iFpE » R R 3 o Boh E e @ rit2 QIAGEN Maxig 4> 38T
EFrARTF2Z00 mIgps g o s B SRR E P R EREI N

15



FE T 3,000 rpmefiggiE g 3448 o o R RS BKF BT > 2T K
e » d 4R e § IR £ % 40 » QIAGEN Maxi# 4@ > % 38 T 123,000 rpm
FfE 3 A o e R R S E B 0 BT S 2 0 AR % #5250
migg ¢ t8 0 4e »5mlx 2@ #7i2 Buffer AWL1 - % 8 ™ 25000 rpm:dgk
B LA 4E o 2 (S HRg B0 S 25 mlE P g2 Buffer AW2 0 3
[T 115,000 rpMEniiE o150 4 o foHE I > BT 2 B 8 A R
2 50migs F i o Ao 2 ImiR AL B ok 0 SRR T RESA &S
e E T 025000 rpmenddiE oo 50 48 o B S 2 miR 0 TR ATl

DNA > #-H %% —20°Crk 45 ¢ o

(5)12 & & pr4asy 5 Ji (Polymerase chain reaction, PCR) 3 &34 DNA 2

Cytochromeb #£ #]12 D-loop %% & 7|

124 NCBl GenBank 7 % s 8 > £ 2 B 7| ( Accession number
IN392459 ) 3% 3+ 4 4« Cytochrome b % D-loop % # PCR ¥ 15 51 &
(primer) > 4 %] 2 PCRH# -4 % DNA 2_ Cytochrome b2 D-loop > £
B0 A'w] 5 1,140bp2r 1,124bp o PR Y B ST HOR P RS A W G
Cytochrome b'F1% Cytochrome b R1¢: D-loop F1% D-loop R1 » 3 +5 {3 A& 4~
325 51500bp > & 7 A & 72 Cytochromeb# %1 & 7 > & % 1,140 bp »
@ D-loopT% # & 7| > & Bl 5 1,124 bp - PCRF et 48 4f 225ul > # p 3
3 2.5 pL 10x Long PCR buffer ~ 2 uL dNTP ~ 1 pL forward primer ~ 1 pL
reverseprimer ~ 1 pLi= 58 DNA ~ 0.2 uL Taq > # {5 4 » 2dHO1 & % 8 4
225 ul o PCRed& (T42 B 4r T ¢ PCRewE R EPFRF IE 240 1 047 4ot
54 4815 > 1194°C denature 30§, ~ 63°C annealing 30#; ~ 68°C extention 90
FiEa - BUEE > - & 40K fFIR e > »t681C final extention 104 45 > "%
BIACHEF o 21 pLePCRA F > 41 * 1.0 % agarose * % *+0.5x TBE

buffer® #£100Vie (7 Lk » AT AP S F -

16



(6) DNA #_j 2 & 7] & 47

#PCRA # 11 * PCRMTM™ 3 f s % 45 2 dNTP ~ 515 3 1+ & %%
i » % P MegaBACE DNA Analysis System*ii 2 # %, #%BIO-RAD
iCycleris & 4741 it (7 4 & fis - 2% & MegaBACE 5007 # 2% %
# »~DNA A& 5] > i 2 Sequence Analyzer#ic # i¢ {7 Base Calling# 4 % #
a1 o i iFEditSeqsic %8 (DNASTAR Inc.) %igEis ¢+ {8 3] Cytochrome bz
D-loops > £ B 5] - DNA B 7 chvt %+ i * MegAlign#c % ( DNASTAR
Inc.) {7t 4 o &Té BR324 % B 7 ehpairwise distance] i@ * DNA
Sequence Polymorphism (DNASP) #c%8 (Rozaset al., 2003) i& {7 » 73+
B oo M4 B st (phylogenetictree) zuaE = 3345 ARiT:d 452 (Neighbor
joining, NJ) ‘5. i¢ * MEGA#x # (Kumar et al., 2004) 3 & 5 @ 24 o 5 15 -
& * Network i 1B 4 5B £ 212 % 50 47 > 247 & A51H 3

Az Ferm it B % o
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B P LB R B A A @%a‘%();Tz% T AR G

% 2-1-BP LERS mﬁ BABLFALHRBRRm S L BTk SRR
MK R g AT A

W5l BRI HRIT L HRIT N8 £ B

1 £ o P i F o rud Faruk s Wik 4.0km

2 < hEe i LB < hGE 2.4 km

3 LS HiE T L 2N 1.6 km

4 AR s ™4 b ANl E 4.0 km

5 B LR #H 3L AR 6 km

6 Bk B 30 B Pk 4km

7 R L R, Bk 8.4 km

8 bR - B A HE L Y 5.3 km

9 Ly g LA Fe B 3.9km

10 2T HE & % L BAER L WAL 4.4 km

11 &2+ 4 T A RRE AL 8.3km

12 = & L = kL Ak 6.0 km

FHKR: AFTER Bl LR AR SE 2008 A% 5% 52000; mig ¥ 2010
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% 2-2~2012-2013 £ B P L R R %1/;725 W2FELFL BB RERAATHA I

Pt et g £33 29 B F onfrEk
R B A 10 8 %X Fezk 1 iTpE F % LR
(m) A" p i P g (hr) B 8=
Nl 605 4p A A cC 2012/3/15 2012/10/15  1463.2 5 -
N 2 677 =ipil CcC 2012/3/15  2013/3/23/ 1800.5 18 -
el 640 ‘=3 CC 2012/3/16 2013/5/25 1328.5 7 2
e 2 646  i=4pAl CC 2012/3/16  2012/11/18 2003.7 23 1
RErl 432 =) RPC 2012/4/22  2012/11/18 5042.7 113 1
LA 615 4p LA RPC 2012/4/19  2013/3/28 5183.9 81 -
P2 779 =p Al CcC 2012/4/19  2012/8/29 1670.8 19 -
<& 1 898  ‘=tn| RPC 2012/4/20 2013/5/25 4388.7 51 1
L H 2 882 fp7] CC/RPC 2012/4/20  2013/5/25 5023.1 24 1
<& 3 867 ztpAl CcC 2012/4/20  2012/6/5 o g1 =31
<& 4 798  i=iw Al BTC 2012/5/27 2012/12/31  3146.2 54 12
4 & 5F 847  i=tn7| CC/BTC 2012/11/18 2013/5/25 1587.0 29 1
w1 549 4p LA CcC 2012/4/18+ -2012/11/17  1187.7 9 -
w2 789  i=iw Al CcC 2012/4/18 = 2012/10/21 655.3 1 -
% 3 788  izw Al CC 2012/4/18 2012/10/21 1060.7 10 1
Bl 724 =4w A RPC 2012/4/23 2013/6/8 8597.6 242 4
B2 767 =3 RPC 2012/4/23 2012/6/8 1095.9 15 -
B3 749  =4p Al BTC 2012/5/15 2013/6/7 3704.5 139 3
B4 738  =wAl RPC 2012/6/8 2013/6/8 4690.2 198 1
AR5 792 tpd) LT 2012/6/8  2013/5/23 =3 =35 =3
B 6T 792 =tpdl RPC 2013/6/6 2013/11/2 1090.3 125 8
BT 7718 el RPC 2013/6/9 2013/11/3 138.9 6 -
A8 750  i=ipil RPC 2013/6/9  2013/11/3 =3 =35 =35
RLE 1 606 im RPC 2012/5/15 2013/6/7 9276.4 1113 1
R W 2 576 . it A CE 2012/6/8 2013/6/7 4138.4 80 -
A 3F 6520 el RPC 2013/6/6 2013/11/2 256.6 15 -
Ave 4% 665  iztpdl RPC 2013/6/8 2013/11/2 2846.6 435 -
b1 789  iz4w Al CE 2012/6/8 2012/11/19 2650.1 49 -
k% 2 804 =imAl RPC 2012/6/8 2013/5/23 8419.8 505 -
B3 774 =il cC 2012/11/19  2013/5/23 =i e =3 !
k1% 45 786  iztpdl RPC 2012/11/19 2013/5/23 4480.8 253 5
%5 730 =t RPC 2013/5/25 2013/11/2 3866.2 164 4
< 51F 759 = pdl RPC 2013/6/6  2013/11/2 =1 =41 =41
w11 679 =t RPC 2013/6/8 2013/11/2 1838.0 98 1
B (n=29) 93,532.2 3,881 47
i # L A E R ATH AP ISR EL
% 4P #5187 X 75 BTC- Bushnell Trophy Cam ; CC- Cuddrback Capture; CE- Cuddeback

* :

¢’ ¢ &

-2

Expert ; LT-1; % LtI5210A; RPC- Reconyx PC800

FAR KR D AT TR

kB A e T A R
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LR RS A AR B8 (A )2 R 2P

223 BP LR R PR A 5L 08 P L A T SUMDNARLE M 2 frd S i

Bk RS R EER RS BT

AR IR HRAHK  REEFR KA TS

VIYMO3 Hif 2012.06.05 B8R L B R B AT T L Bl
VIYMO04 HEE 2012.06.05 Br AL B R B AT F L B
VIYMO5 Hrik 2012.06.05 BB L B R s B AT F L B
VIYMO09 Bk 2012.06.07 P55 B WL B2 [ Al L
VIYM10 Bk 2012.06.07 B WL B E s B AR R L
VIYM12 Mk 2012.06.08 B WL B 5 SR L
VIYM30 Heik 2012.08.11 I BA WL B e [ ARl L
VIYM34 HEik 2012.10.21 B AL B R BAL L B
VIYM335 F:K 2012.10.23 P BA WL B RN EIAE L B
VIYM37 muy  2012.10.30 B8R LB BT L B
VIYMS8S HER 2013.06.11 57 PR ol B 2 B AT F L B
VIYM89 Heil 2013.06.11 B ER L B R s BAT o B
VIPTESO] i 2013.09.18 B ORISR (A T o)
VINTES02 iRk 2013.09.18 B AL AT LA (A PR
VINTESO03 A i 2013.09.18 I LA (A P ou i)
VINTES04 fa ik 2013.094'8 B BT L (T o)
VIYMES08 4 8% 2007.06.26 R L B R ] (A5 A P R4
VICYES13 48 4% 2012.10.18 ERBFTE LM EEN A P o)
VICYES 14 20121018  ERMFTELMEAEH (HAE T ORE)
VICYES02 Heik 2012.11.21 EERBFTE LM EAN GFE PR
VIFS02 HEik 2012.02.26 T R4S LA )

VIFS14 Headt 2013.06.01 T8 45 L A B

VIFS16 Heik 2013.06.02 H AL R

VIFS18 HEE 2013.06.02 TR 8448 L A B

VIFS25 HER 2013.06.02 LA LA B

VIYLO02 e 2012.11.07 o R B iy SR

VIYLO04 Bei 2013.06.07 L 7] R o S

TR kR AET TR
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