ISSN 1000-0933
CN 11-2031/Q

o ot

FPEEREES 7K
H E B B A S IR FE R
A4 4 8 K & tH kiR



2% t A R

" (SHENGTAI XUEBAO)
pemmemes B 328 F19H 2012F10A  (FAT)
H X

PR A A EI T VN FER R IRAE e K KU, E R (5943)
PR B RA %wé%ﬂt&ﬁt—%%ﬁ% VAT A A oo T OF EME RKET,F (5953)
FRIT O KRB F DR RAGE G BE L LE R oo FHAE BEFE ZEH, % (5962)
2010 FEEFEMFBiHEAN ,%,ﬁ;}ﬁ%;gf“% EMIAFAER LS T BB E FAE B coevrerreneiii

....................................................................................... gf_;@’g&j’#’%%\ﬂ’% (5972)
FTARIE B e 8 70 A FEAR ) - 6 Ao A R TG 25 2 JF weeveememmmnnnnnnnnninnenns I REE A, % (5986)
H T AMNEBENG EIEE TF A B, Ews B P EEFW, % (5998)
P DA L A B o = PR THE, LT E (6006)
F AR AT L B AT FE AR T vvveneeee e % = EEE, S EN, 4L (6016)
oA LIRAKIZ IR B FE AT A LT B FH AR e mEW S, HEIE,F (6023)
R e R R ek BEE.E Z DEH, % (6033)
KA FAF e N B R E AR AR oy e B LR R, % (6044)
H ORI ER B G IR SRR R BT S e kK F,xl W (6056)
L& R T A et g ALY A et R A R AT RIR A Rrh e F 8, X, KRB (6067)
{é;&}]i‘%éﬁﬁifﬁﬁ@s%%iﬁghiut,ﬁ%ﬁgé@@u ............................ Z M ) ME BT, % (6076)

A AM AR EME L AT v X B R FE kA BT L% (6085)

;Hg = ,j,,[_’_]bj};f;}:;]:{t’%h;}ﬁﬁ AT IE BRI F B eevvrnneneeeeeeeeee e e B 7 W, AR, LM% (6092)
FHBFA T RPN KABARTT A G B LE M e BB MBS, ZRT, % (6100)
AR AMRERRAGAT LG LIEE A FE Lo # 7|7}( e ]lgg J& ST, s (6110)
REMATANRERBARAE AN BT B HoA e WA, LA, TEE, % (6120)
BB LIE 9 5 R iR R AT 2R A AR e AR A KA FrR e EREH 1B, i%* (6128)
76 Z AR R A T R B PR3 BAL T RABEAAG Fmieeeeeerneeneeens AEA,KEF IR %’54‘& % (6138)
KRR 36 RAE AT FAE 2 KM LIEEE R CO, BT Hh ceveeeeens KT, & A, R E, % (6147)
%ﬁﬁ%x@[ﬁki*%%i?ﬁﬁmﬁﬁwﬁmr uﬁ%¢ﬁﬁﬁ .......................................

............................................................................................. tr%fi S /))i( 7R A (6155)
TR A S B KA B %Xg j@hfﬁ])@ {4 T—% % (6168)
A& F FARSITE #5269 3 4k B R AR5 R AR KAT = 18] 5 A4 4E oo A, Rt 7,@ F,% (6176)
REEVEAB AT 2R R B LT FTAE e Eﬂ)ﬁﬁg %r‘x ® % (6187)
FE R IR R AP BRI T M E I S AP A B e P U, é 75 4 (6195)
BTk ¥ BHEAYBER S Fo e A 5 A TACR I 3G SR TR Ao L vvvvennenennns T L, E B, EHN F (6203)
Tt 545k
BRI AR RRMRGEATFN T EHBR o HHA HAK,EER, % (6210)
BB ERBAGR IS BRI oo Hatk T %’% 4% (6223)
KA TE SEXT 8 KA B TR B TE A T vvevevvnernrnenttineiiiii i FEEL R ARY £ (6233)
RS0 2 it 3 AF L5 M VAR KAL B M bk B A B S AR e THEE, %/J VL KR (6242)
AR IR AT T e ﬁﬁl F AL (6251)
GGk
o A A M R ) AR AR R R LR AU 8 R B BB e R OBGCEHE ML E,F (6259)
BB R AW A AGEBRBAT F AR BEa kHWE EE, % (6270)

HATFIEARSH.CN 11-2031/Q * 1981 * m * 16 * 336 * zh = P = ¥70. 00 * 1510 * 35 % 2012- 10

ECEE€EEEEECEEEEEECEEE

HEBER . Fhr/NAE—ER ARG 3 P ERAYE A AECOMNE) EEANS KRR REN, I1HE
WH%, Eéﬁ@ﬁﬁgﬁi%%ﬁﬁfﬁlﬁfftﬂﬁ ﬁéﬁﬁ'ﬁ%\ﬁﬁ%ﬁ;ﬂ R WU, JB RN A= ﬁ*iﬁ]‘ﬁ?ﬂ%%lﬁ
OETE R T e W TR (e BB BE R RS /N E R R WG R TR VR K, DL RO R VR AT
PIARE . ARTEE, /M il R B A B9 3—7 A, ZAEI RO, R A S 2 —i MM S s
B ORI H S BB B,

HERA . K;ﬁ}?—;f%?ﬁf% Jbm Aol K2 E-mail ; cites. chenjw@ 163. com



5532 A 19 1 S = & il Vol. 32, No. 19
2012 410 H ACTA ECOLOGICA SINICA Oct. ,2012

DOI: 10.5846/stxb201109061308
SRR, SR, 22, AR 2R b B AR W DT A S DT AR AR ,2012,32(19) £ 5943-5952.

Zhang C Z, Zhang M H, Jiang G S. Assessment of monitoring methods for population abundance of Amur tiger in Northeast China. Acta Ecologica Sinica,
2012,32(19) :5943-5952.

hEEFEFRILEDEEN T EFTNE TG

KA, RAE £

(ZRAbAROl K22 B A= s Be Ui 22 Be , WA K EE 150040)

FEE PR I SRR R D NS 2 — o BT A SR I RS /D SR, Nz > VAU ES AR A H RS R i A2 A ke # A
WERRPPAL . £33 9 PR A5 Wi Jy vk B W F AR W RUBE JR % B AW B A B L B AR R 2 AR fb T AN [R] . 2002—
2011 48, FIZRALpe i RS M2 vk RELR IR A ik A W A i PO £ 3 DG AR 0E X AR AL IR B E AT I . (1) FI & 1R A5 B )
25 FFT 2006 475834 LU ZR B H DX AR A R A AR BLIR , 45 5 /R R S8 3K LM IX 2006 4EZRIL R4 6—9 H, T 1 HUBUAFR#E R,
2—3 HAUFEHERR  2—4 HWERUARRER 1 FUNT 1 2 MR IBALR (2) S A= Wi il 8 3 56 R I A5 B 7R 5836 1 M X 2002
AEZRAL PRI Y 0.356 /100 km? , BEZ4 22—27 HARALER ; (3) FIREZRIETE R VT A 2 35 06 B A 1 7 b R I I v T AR
1735.99 km® X IR ERELL 64 45, B 609 km A KIARILIE Bl 5E, FELR A 45 LR, 7 2011 4F 2—3 Hinii &
DBRARAL R 0 H o W28 SR T RS P 26 Wy e RO £ 3 O 3R A5 B AR I PR i dre e e o I S e, A DR B 288 1 ¥
ARG EXT & P R0 A] B R R BRI s RELR L A A5 R A 45 SRR T I SR | Dt R PR S AR AT R 8 A % B 2 R
F1R2E T e/ BOMETE T AN 200 R B PR A 18 5 FLRR S M A 0y FH 24 - b B DA — 2 1 % 1 ( RV 78 I8 2 ) AETE M I 1L
(ZHEUEIMFEZRBE Z IR (G R o BSRFIRELRIE — REAF LR I Q04 AN T B R LS8 3 22 M) 1) DG R, 4 B 0 000 A P L
S R R O RN AE , PR STFAG T A5 S e B s, 7E RGP ARG X T A 2R b PR R e M AT, L 22 2 2 T v AR 358 X A i
G R BUIRTT 15 B 90 48 1002 — Rl e, AT AT AR AL PR i 5 v o DRI, S0 T O )3 ) s SRS I 6, -1 i
B, RS PATE BICEERR T W £ FRAG TR 25 DASE B M Jr i, A, LAt W Jy 32, G i A5 vk BT AR AR A i 4T A IR A
2 FE(E DNA v R I EOR 5 805 R4 AR 450 7 V5 MBS A4 DR 25 R VR 38 I BRI R 75 A i B 8 i 2 LA
DU VEREH LR FH , ELAG 6536 T RE B A Sk v [ P A ZR L PRI R 1) A A T L

SRR T 5 A 5 WO 5 155 BOSCOE I 486 0 s R R IR ATk s S W A D e B RIS B O R 1k

Assessment of monitoring methods for population abundance of Amur tiger in

Northeast China

ZHANG Changzhi, ZHANG Minghai* , JIANG Guangshun
College of Wildlife Resource, Northeast Forestry University, Harbin 150040, China

Abstract ; Information on abundance and variation in abundance are bases for the effective wildlife management. Accurate
survey methods are necessary to monitor the status and dynamics of endangered population of Amur tiger. The tigers are
notoriously hard to monitor because they are secretive, occur at low density, wander widely, and are very rarely observed.
Suitable monitoring methods vary in their reliability depending on the monitoring objectives, the spatial and temporal scale,
tiger population density, prey density, climate, terrain and other environmental parameters.

The accuracy and feasibility of three methods ( Information collecting networks, traditional transect survey and tiger-
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prey biomass relationships) for monitoring Amur tiger population abundance were assessed in the eastern Wanda Mountains,
Heilongjiang Province and 8 bordering forest area between the southern Laoye Mountains in Heilongjiang Province and the
northern Dalong Mountains in Jilin province during 2002—2011. The results showed that: 1) there were at least 6—9 wild
Amur tiger in the eastern Wanda Mountains (1 male, 2—3 adult females, 2—4 sub-adults and 1 cub) , in 2006 by using
an information network for tigers; 2) there were 22—27 wild tigers in the eastern Wanda Mountains in 2002—2004 based
on the prey biomass relationship method, which obviously exaggerated the tiger population size; and 3) O tigers in 8
bordering forestry areas between the southern Laoye mountains in Heilongjiang Province and the northern Dalong Mountains
in Jilin province, in 2011 by using traditional transect method, which underestimated the true tiger population size.

The reasons for exaggeration of the tiger population using the biomass method could be previous losses of tigers from the
area due to snares and competition with another carnivore, especially with people for ungulates. The transect method may
have underestimated tiger densities in the survey areas because it was based on little prior knowledge of tiger behavior. It
could only be usefully applied when tigers exist in at least moderate densities (i. e., when there is a high probability of
encountering tiger tracks along a suite of routes). Although there is inherent potential error and bias, such as the unclear
relationships of “expert estimates” and the true density, and between tiger track densities and actual tiger densities, same
as the transect method, the monitoring of tiger populations using information networks provides a record of minimum tiger
presence, and may be an appropriate approach when tiger presence is extremely rare, transitory and unstable, such as in
northeast China. This approach is economically efficient and should be further improved by established a wider network
across the landscape to encompass all potential tiger habitat using better trained monitoring staff.

An occupancy survey would be an ideal method to monitor tigers at the landscape scale when tigers are determined to
be permanently present in some areas of northeastern China. Camera traps, DNA identification, dog identification, track
identification, monitoring methodology based on capture-recapture systems may only work when tiger densities are high
enough to provide ample capture-recapture data. They may be appropriate for future use in China. The density overestimates
as determined by the large ungulate biomass method indicated that tiger numbers might be stabilized if strict measures were
taken to alleviate the factors threating both the tigers and their prey. We should also monitor populations of large ungulates
and threat factors to those ungulates while at the same time make efforts to monitor abundance trends in the tiger population

itself.

Key Words: panthera tigris; population size ; monitoring; information network method ; tradition transect method ; predator

and prey biomass ratios method
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Table 1 Type of tiger information monitored in 2006

2 Type sy T TR EiiNEY Hif
Footprint Pad width Five measurement Depredation Direct observation
UL times 43 35 6 8 1

£2 2006 FFRILEFERARMERLGITR

Table 2 Tiger information times monitored in snow and now-snow phase in 2006
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(2006-01—2006-04 and 2006-11—2006-12) (2006-04—2006-10)
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Fe il percentage/% 73.33 26.67

®3 2006 FETRERH, KNMAENFRTZLZEMBHESITE

Table 3 Numbers of tigers in Eastern Wandashan Mountains, based on the distribution, size and age of tracks from 2006 monitoring

4 BUAR R JRAFHE 52 DIATEN ik Bt
Year Adult male Adult female Sub-adult <1 year old cub Total count
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