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WE: EIEMHE (Tragopan caboti) ARIEFFE B, HAr, JLEFAPBAAA T8 R it Wil
TFIVE R YLPE S ARAE. T ARG P AL, (ST AL 4000 N R A HER B AL ML B 1997 SRl
T PGS 1 RS R B A A A TS . B A RNSR B TAE AR, AN LR CE I % 4 45, &
2004 EFERFOBEHCGE R 131 R AXRA 8 FMYIFE LR KGR ESE S, EBUER
(Vortex9.51) %P 100 4N MBI RAT TR 45 WoR, il & 8 (ERAAFE L, %P BFFE 100 4F°K
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A Preliminary Population Viability Analysis of Cabot’s
Tragopan (Tragopan caboti)
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Abstract: The Cabot’s Tragopan, Tragopan caboti, endemic to China, is among one of the critically endangered
species globally. It is distributed only in Zhejiang, Fujiang, Jiangxi, Hunan, Guangdong and Guangxi province. There are
about 4,000 individuals in the wild but their natural habitat is seriously fragmented. One captive population has been
established in Hunan since 1997 by adding new individuals, and its population stood at 131 individuals in 2004. Based
on the data collected from this captive population, we used Vortex 9.51 to simulate the dynamics of this population.
Results of the simulation suggested that the population has a 97% probability of being extinct under current
conditions, within the next 100 years. The high mortality of adult females and the impact of disasters are two key
factors which influence the long-term survival of the population. The possibility of extinction will decline to 5% if
the mortality of adult females was decreased to the level between 2002 and 2004. And it will decline to 0 if
disasters were controlled at the same time. Carrying capacity has positive impacts on the population size and
genetic diversity, but has no impact on the extinction probability. Taking individuals out of the wild can only be
considered when the mortality of the adult females has decreased and disasters are controlled. Five adult males and
five adult females can be taken out of the wild when the population has reproduced after 10 years. To ensure the
long-term survival of this captive population, management should focus on decreasing the mortality in adult
females, controlling disasters, and increasing the carrying capacity.
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I f HME ( Tragopan caboti ) J& ¥ /% H
( Galliformes ) ~ #E &} ( Pasianidae ) « £ HE J&
(Tragopan), AIEFFHEMPIHESS, HEFK I
P ORI, AR B SIEYIE D AL
( Convention International Trade of Endangered
Species, fiifk CITES) #EFINMR T, (HEFAE
FARY AT B K] 2000—2004) i & TP R ST TR
PR, b BRI (TUCN) K H5E 4 i
fEF (E) (Garson & McGowan, 20000, [ 1882
SRR — A TR, 2RI B 5] N SRR 1R 5%
o, N TEHAMRAD, T K44(Delacour, 1977).
1960 £E i Gl AT NG, 24 S %R 200
HEARER, PHOREAERE, SEE g m
P i) — L) b SR, HZ,  HT IR EEAME
Bk H D HOR S I JE A, g™ B, MR (Howe,
1984), H i, B AMREAL A1 T3] AR B WL
FERAPU RS VIV AR ) ARABERA T PU 2R L
BB, AL THECRZ N 4000 H (Zheng & Wang, 1998).
T SR PR . AR AL A K ity %
AR AEL I i /N FH WAL, Bl 52 T B 45 (Deng
& Zheng, 2004), Zheng et al (1985) A\ A A2 H
R ERR, I VA S ™ M SAR AT N
WHEHLTA TR A& AT AT B ORI A2

1992 AR AL R 3 T 5 AL sy B B
LR TR, TR O B A 2 A X
0y, St T IS AR HERC S BT o M\ 1997
SRR RN IR B SRAT R AT R, WA
HEZS B E L b T 8 1 3 I A A R R 9 9
JETAE, % 2004 SEEROIERH T —ANEIH 4 AL
131 AN TR, A2 H ATt Es KA
TR, A K BL AR R e IR
CH T AN LEFEAMRI T SMRTR) 76305 f HER) Or
Prop s B EEAER . SLRFFEAN AT H A A Fp
RESSAUR BB, 3] O s M AR HE AR HER AN T
FPREIR i SR L2250

TiRE2E A7 03 73 B 2 ) T E B R vk SR
fF, SiGrTREEREOR, WM& A
1z, M FR LA RER I R, BEFE A 4 K ) i
H TS AT AR 2 B A PR I I TR SR Bt
BN TR BEEAT 247 1341 (Jiang etal, 1999).
We AR R S AT RO AR A7 ) o0 M e DS ORI
LRI P 4 WG 3 ) 8 217 sU R A &% T R (Lacy,
1993) ‘B KT RESN AU A — € K AEME B A 1.

M) P H AT, R IR 22 P o PR BE AL
PEDI A BAE N B Z5G 4R o eI A 20 4 [+
TG BENLYE . IABERENLYE . B BN LT
FRALE, FFOINTHERIZ . TR, PEL.
WS IC 7 AN TR (metapopulation) 4 DA 5 11
., i HISGHE TR ARG R RS
PERE, B KPR B T R L2 8N, Bl
HEAT R AAE 353 B 1 2 DL e R4 3 H N PE 4 i
ey E BT WA ) LH (Zhang etal, 1994;
Zhang & Wang, 1999; Lietal, 1996). fEF&[E:
Ja CA ADEEFTE R HBER B AN K (Lipotes
vexillifer, Zhang etal, 1994) . YLiX (Neophocaena
phocaenoides, Zhang & Wang, 1999) . &Y
( Nipponia nippon, Li et al, 1996) . KREH
(Ailuropoda melanoleuca, Wei & Hu, 1994; Li et
al, 1997; Guo & Hu, 1999; Zhang et al, 2002) .
"L fE (Ursus thibetanus, Hou et al, 2001) . #44>
#2)% (Rhinopithecus brelichi, Yang et al, 2002) .
4224 (Rhinopithecus bieti, Xiao et al, 2005)
FIE K7 (Nomascus concolor jingdongensis, Fan
& Jiang, 2007) 55— LA fe B A= S ) 0 M AR
AEJI-AT T 53 #r e

e 2 HER B AR AT 8 AR I YINFR B
FEF AL R TR AE S G A SR IR I AL,
WA R SA . MRS, JETIRAE, XESHER A
FOEEAAE T o B4R T IR S EOR 4t . ARSI ]
TR (Vortex9.51) % A TAAFERIEE 100 4Py
() firis M)A IAT AL, I A OGP 1 B U
I3 M 1 — 200 58 5 0 2 AR A IS AR ) O B DA
2, PR RIBOGR AT T 23 b AR 12 B el
T fe R PR

1 #MR57FE

BN AR HE RO R T A S i
)N T BRI M HEM . M4 Vortex9.51 4Kk
PR B S ONEER, i B HEWT P W S 4, i
(RN I
11 FEHAFMS

S VT3 R 44 AR el Y, TR 12hm
HBERA BN IEZE 1139017317, 545 28°06'40" . %M
B KR 68 m, HEifEdk 102.5m, A feiih, M
£/ 5 O (73 5 I i S P e e [/ P B S i

2l Py

17.2°C, A&uEm 40.0°C, Hemm{tit—9.5C.
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ToRE 272 R, IR 1411 mm. AT
JRIE 80%, FEHM 1717h. FRMAE 5E N 98%, #
MONSAREFAESE H o PR b 338 5 Ok S5 0 20 W 4L
1. pH1{H 4.0~5.5.,
1.2 FhEFIUR

I FE A8 HESR B SE L 5 1997 SEFF IR R
HEMHE, B 2001 FHWBCERKY T T 200 HEFAE
WM, B 241 Y, @7 AN TEHEY]
AN, HRUPMEEAEIE RO 131 L (5R 1), ixet
B AN R = Y5 T R R ZF Ll DR 4 X RN ] a2 b
XA 300 km® Vi [ 5 10 A HEI 9 940 N T35
B 4% E R FIVEF A0 5 AT AT 0 23 ME 5 70 Hh AR S )
B MG NS b b, R B
PRAL ] LM S OUT, A TRibigE (8
) AT TR ICHE, BATTRRAEAR 2 20 T3l 9%
MUBFR— 5, S rkul, ~FEZ4 80% /M2
TR 2001 A EHEAATEFIME 45 5 ST 2002
EREAE; 76 2003 FH1 2004 SE53 5 2001 4F
2002 A1 2003 A H AR P E S5 PR AT 2 IS
BeE /il 13 A1 14 Ho 2004 42 11 2T 2551
Tl X 15 B 1
1.3 FMEZHESH

AR N TR o) B A A A, B
MES AR 2 FEEDRES IS, MES A 3 A K
oo BRKZRERMGIIA 10 F. B RN THFE
FREE, BN (1) B A AP T 25 B . AT PO A
RIEF LB (polygynous).
1.4 EHEE

tHT 1997 F1 1998 4FEMEVERL S A 16 A, 4T
ARG B, oS B, MO RS
IVEHE T B HEE LG . 1T 1999 AR EAEEAR
R, OB 1 14hS, BARFEG, W
AN SR VH 2 I BB 11 A 1 1) LA o AR 2000
ER 2004 SERIEIE (R 2), FHEESINERT
WMEPE T EE B R 60% (SD = 22%), AR MENE 14 %
JEBCR N 3.1 (SD=1.03), o/ MAd K E AR
7 R, Ak 2002 AR5 HI2 558 A IR
H1 2003 E4i 5k H15-048 [IMES . B T4 2Pk
U LB N HE, AN B A S B PR A TR 5K
B BT SR 1 1.
15 ZLE

IR SER R 1D IS ERER
MFET-%, b 1999 AEZHH ) 1 HAE S E R
HE5 2000 4 HL K E KT B S 0TS, K IX A
AR A RSN, AMEATHEAF PR R 1 4t
THREA . S AERAE R B IAET 2 MR 3o HH T oRAT
S PE AT %0, DR AT S ANE 4 1
PFET % eIk, AL 4 Skt 101, B
MEREPR PERIAE TR AHAE, JF BT R4 S st
Ko ARG FHAEARIBET R B LLUZAERS BLIT 4 )
(PIITE] CMERE 2 4F, HEPE 3 4F), 19EIS4EmAET:
K, i\ Vortex B, 2002—2004 4F, HAFEMENE
BET R B FL T 1997—2001 4F (Mann-Whitney U
test: Z=—2.236, P <0.05), MHEMEIET &G LFH
TP (Mann-Whitney U test: Z=-0.149, P> 0.05),
h T RSB PR B A B A T FR R (1) K A7

*k 1 HEAEMBENSHITR (KRR
Tab.1 Therecord of Cabot’s Trgopan (Tragopan coboti) captive population specific by years

gy DO SR FBEAEY B (FD) BRI (D)

Year Recruit Breeding  jigy ity it JE IS8 45 e JE
number number Total Chick Adult male Adult female Total Chick Adult male  Adult female

1997 13 0 5 0 2 3 8 0 6 2

1998 63 0 28 0 11 17 43 0 29 14

1999 41 1 23 1 8 14 62 0 46 16

2000 51 23 64 23 15 26 72 0 47 25

2001 31 36 47 21 10 16 92 15 48 29

2002 0 81 71 54 15 2 102 37 33 32

2003 0 100 97 78 5 14 105 46 28 31

2004 0 92 66 46 9 11 131 67 30 34

I5R7N

199 333 401 223 77
Total

101 — — — —
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Tab.2 Percentage of female adultsbreed in Cabot’s Tragopan captive breeding population

FEA Z ALK HE 5 5 f Yl LY EE )
Year Breeding birds Total of female Ratio of breeding ~ Sum of breeding Mean breeding sum
1997 0 2 0 0 —
1998 0 14 0 0 —
1999 4 16 0.25 1 —
2000 10 25 0.4 23 23
2001 20 29 0.69 36 1.8
2002 25 32 0.78 81 3.24
2003 25 31 0.81 100 4
2004 22 34 0.65 92 4.18
&3t Total 106 183 3.58 333 15.52
Mean+SD 17.67+8.69 22.86+11.19 0.6£0.22 66.4+34.66 3.1£1.03
FEA K () Samples 6 8 6 5 5

AR PSR AR 20 BB (K M P (4 L 451 (Rare accident not use to calculate the rate of breeding female)o

W, B 2002—2004 FEIETRAE N IR A
PR J5 I DU T Z R AR ) A AT RIS HT
16 KRE

FR A N A 2 37 LR A AT R A R 5 i)
R AT, KEMEFE LA PR KK UG
PRI R A5 AT 2003 AR AN 2004 4 7= i B0 TE
BRI, ARG A A . LA 1
— RS, ORI AR, R,
KFEMERI PR KK KF 1 WERE
(Clostridium botulinum) &5, A #EAR B =25 T il
JEWCIIB Y P AR S I AR e N TR R DAk 3
KA 2K, 43 MIRAAE 2001 451 2002 4E, (EGFE
G A N gy ol kB M BE B i ( Pelophylax
nigromaculatus) . j£ig: (Hoplobatrachus chinensis)
MBS (Elapheradiata) J/ k. $astr: 9%k
ORI 14 R 12 1, RAESE N 2/8.

ZHN 2 A E iR, BB S
MEZE, BONAERZE SRR, MAFE R A 5%
Wi THREAAN: KEFEIET Y (R R
R EFEIT O TANMERIA—KFEITH)/(E
MR+ FFEOET ). i, S GEm
FEEE N 16%, AAERE Sy B RERTHEECR Y 84%.
WO 11.5%, SRR AR AR RO 1
88.5%. 1" 86.25% (A AMH A 0.8625). KT 2:
KK o NLFPRFESLLAR, RAEKK 1K, ZHA
FEEE KT . 2000 fEEAE ) 23 24l 5 R IE AL AL

* 3 HMYHESFEEMMNRTERFEITR

Tab. 3 Mortality of adults and chicks by sexy specific
R ahik HHERE HHERE
Year Chicks of both sexes  Adult male  Adult female
1997 — 25 60
1998 — 27.5 54.8
1999 — 14.8 46.7
2000 — 24.2 51
2001 58.3 17.2 35.6
2002 59.3 313 5.9
2003 62.9 15.2 31.1
2004 40.7 23.1 24.4

Mean = SD 553+10 223+6 387+18

(P IN AR g, RABIEN 1/8, WM BhH LE 4
TCREM, YR AL TR R A . SRR
Hy 72 K, HSEWRERE A 23 /(72 4 23), UM
5N 0.24, HFEMBAATEEN 1—0.24, RUAE
3 0.76,
17 REZEMEE

A 2002, 2003 F1 2004 4F L8 58 B )0 5%
Sy 184 21 F1 25 HUMEVES I Ehs, ) 30 e o e
PES RS> 48, 33 F128 Mo —AE SN
B EEF I 63.5%. Hodts 2 AN b %
TR S A E A A S E 58 R
1.8 EFEZHE
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AT 5% ST A 5% ) /N b A A A7 3 1 — A O g
[K2%. Ralls et al (1988) iHid X} 40 H&FFH2K1)
B BB TN, A ZARE A 3.14
NI L . B HFTA I, AR WL 285
AN RBUGWESY, JFH Lietal (1996) X RgSHE
AT FhHE AR AT D043 BT I 6 1) SO0 S5 A R B 2
3.14, [RIIEIRATTIERE Vortex BEHILS HI IR BRIA BE 2%
#4314,

1.9 WATELE

N TR 2001 5 A BIH 4 S A4,
I H 2001 a1 AR N FEESE T 4
7, RIERIEERIEERCR ) 2001 42 Y08 Sl S hE i
HI AR, B 2000 AP A7 75 MAZCR TN 2001 4
By EeR, BECh 103 H, o 58 R iEdE,
45 HUBAFENE . IR e MARES RPN A, AN
TEILHEAAE IS, AR e L34 5) 43 A 70 BUAE i 1) 4547 6
Bt
110 INERME

PRI T 7237 H Ar (0 BUAE, BUe R A=
500 Ho XA EE AN AR RN 10%, 1ESH
I 10 AERIEHLEEAT T Bl
111 Y3k

T2 AR O] g b DLJS g Y A A B I A
SRR, DR BRI BIPA BT AR AN 2 5 AT IR I
TEOLHEAT TR, DU e S AR O N [ A R

UL FEEE N Vortex9.51 B A, o iriEliEfA
HEN TFRIEE 100 4FE A R EESNES, RS H— kT
MR, AR EZ AL 1000 XK.

2 & R

21 HAERTHMEE

TEMATIEOU T, B AR HEPRE I P B3 RN
r=-0.067, 100 75 A EEEEY 74 H, JF H 100
SEN I RLMEFN 097 (£ 4, 1. HEAHKELA
FRMTEOUT, WEIGKZEN r=-0.041, 100 F )5
PR 109 2, K4aME%k 0.83 (% 4, 2),
22 REWHEFRIE N

TR PR A7 T8 B AT R 205 .
TEPR D> —Fh K IO, BB KL R 4 2]
0.83 5% 0.81, FhfEfiE A3 128 Hak 133 (& 1;
K4, 3—4). fERAKFIEIT, BB KL
KRR 0.46, FrEECE BTHE) 208 KO (] 1D, &
K2R & R ETHR) 82% (K 4, 5).

23 BRI TEXMERF I

FSCATE 1 S T 2 2 52 M A A 0 e T
MIRZ . 8 I BAFRETEIZET %00 22.3% (SD =
6%, TMRAMEMEIZET R A 38.7% (D = 18%);
2002 & 2004 4 [A] BAEHEVE R AET- 260 23.2%(SD =
8), 1M B MEVE I ZET -2 FE 3] 20.5%(SD = 13%).
AT IHb 384 o 14 77 B 28 6 S AN A AR AR T S A 1) K
2% (mortality) . 7EFRARMEVESET R AT, Hf
TR K LA T T 5 2] 3%, 100 4 J5 [ Fp 250
9383 M, SERIZA IR F 89%, FEA LIRE T K
Aifahs (B 1, R 4, 6). WIRIEFEIET RN
[, KL R R A, Ffse e T K4 fe
K, 100 F GRS E AT S A gl &, KL
IRETEIEF 93% (K 1; £ 4, 1.
24 EIEFMERHE X FHERIF N

S8 00 A5 5 490 5 R Tl AR 110 2K 465 Ak 2 RN 3 Tk
FERMA K AEHABSAEAR R SO, &3
INEER NS ITFAT 2 PRI IR K % (3 4
1A 8, 5 XM 9, 6 X8 10, 7 XM 11) FHgn
PR AT R (] 1) EZ I IR BE 240 =% 100
TG R B AT W R s, LR R LA
TR RN 500 (1) 2 5. H HI A B2
HEFEE T 100 F SRR A R
25 RIS FHEERY SN

PR B R A KR, I HARSET R 11
BUT, PR KA, BT DU AR R Bl R %
WCRAG SUEAT TRl QIR NEE 15 4ETFLR, f94F
Wk 5 HUBAEIEMERD 5 SR MERE, FRE I K L
A 5%, 100 )5 (A EEEE Y 453 L (GR 4, 12),
WG 10 FFFFIEREFHBOGR 5 K ErERn 5 2
BCEMEYE, BRI R LaMEZE LT3 7%, 100 451
FOREBCRAIAR N 447 1 (3R 4, 13D, WIRNEE 5 4
TR RFFWCR 5 KA HEYERT 5 X E e, A
R LAMER FTHE] 18% (£ 4, 14). WHIRMNE 15
SETFIRREENOR 7 R EERETER 7 HORAEMEYE, Fl
TERVR LR FTFR) 17% (K 4, 15); WHIRFER
310 HSAFEHEVERT 10 FUSAFEMENE, PIEER) K 4045
K ETHE] 38% (K 4, 16).

3 it i

SRR, T8 7 2 HESI SR BRI b ) 7 (1 SR M A1
HERPAEAE BT D0 N 2 — AR R G SS K FRE, 72
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Tab.4 Datainput tothe model and resultsin 16 situations
iKY 3
L IO A y we it i
SN B i KK sk PET % A ZLE D . Ht e G
HER O ) TE L e Harvest Mortality  K:2(r) 0 Probability . BOEH (%)
Situations C/é FP? y of at?on I 1] G;{
extinct TRMP
1 500 Y Y N H -0.066 0.270 0.97 74 - 68
2 500 Y Y N H -0.041 0.273 0.83 109 - 65
3 500 Y N N H -0.036 0.242 0.83 128 - 74
4 500 N Y N H -0.032 0.249 0.81 133 - 79
5 500 N N N H 0.004 0216 0.46 208 17 82
6 500 Y Y N L 0.069 0.237 0.03 383 32 89
7 500 N N N L 0.146 0.205 0 468 26 93
8 BAERE I Y Y N H -0.066 0.270 0.96 82 - 72
10%
9 BAERE I N N N H 0.004 0.214 0.45 433 34 86
10%
10 AN Y Y N L 0.072 0.235 0.03 791 52 92
10%
11 BAFEKE N N N N L 0.150 0.204 0 945 32 95
10%
12 500 N N 515 FETFUR L 0.12 0.21 0.05 453 17 92
HHE 5359
13 500 N N 510 FETFUR L 0.118 0.212 0.07 447 17 92
RFAE 5359
14 500 N N 55 AETTIATE L 0.111 0.216 0.18 445 16 92
F 5359
15 500 N N 15 IR L 0.106 0.217 0.17 441 14 92
BEAE 7879
16 500 N N 15 IR L 0.087 0.225 0.38 417 14 92
HHE 103109

CC: Carrying capacity (ind.); FP: Food poisoning; TRMP: Time that reaching the maximum population; GH: Gene heterzygosity.Y:Yes; N: No;
H: mAET- e N TRBEASE 8 4RI Bl 5L %E T % (High mortality calculated from the data between 1997 and 2004) ; L: {KIET R &
ANTHF#G 3 4EMBET % (Low mortality calculated from the data between 2002 and 2004)

100 AP R AR R IA RN T 97%. AH &1 3 hn iy
AR . FBARBUEMARET 3R, PR E R KA
S I B ORI I P AT TR

B 2 PR 15 0 T 236 gt R o ol A A 3 R ) e
SN (EER 2.3). RS 2 R AR IS 0
BRSO T, R R AE S R 2 e B
95%, FEALE T KAMfER . 9CFH &M
WIAAIS I oy — R BE IR 25 . AR A 400 55 R AR 1A
o, RUEMEMETR SAE TR, O K LR AR R
B8 48%; W FMEVEIIZE T 2R BRAK, FIIEI) K Lk
Kb A 0. Bk, AR, %%

JIBEAR A METE (RT3, KL W 7R K K4S
KEMRE, ¥t BT B e i pik.

BP0 1 AR B AT BRI 1 K 4 8
FFNSE N A S, (HBG A B A G & X 100 4F
Ja AR R R DR e 6 B2 A B 5 . — el
FEEAI A (100 FFEL 1000 4ELAED, 25 2
% 1B AR AR S DI N AR PR , /bWl =2k 1)
LA S i AN T IR AR R e 1 (H/NP
FIFER 98 AE % (mutation rate) L% (lost rate)
RJUAN20ES (Lande & Barrowclough, 1987), [A]
WG AT 8 3ROSR P A ST A 0 FL AT ) 5
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Fig. 1 Population dynamics of Cabot’s Trgopan (Tragopan
coboti) captive population in eleven different
situations

YER o B9 & T 3O A 0, 0 SR A
PEECRE IR B — e R, IR PR R AR AR 40 2K A
&, AR AT DA IE SR I AR A, K
MALEIE F 2: (Fan & Jiang, 2007). KIUEAESAEVEAT
PITOLT s AR AT RSB %A R (R A IR A, 1
DL G .

A H AT B RN TR, I
KIAEE AL Z DR O B R
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I HAE A R T B Al (0 s R DR U % . i T
FE R OL N MO AR o (1 K LR, P B
AREAZS A TR (B RAE Sy T B
BEAR T MEVERIZE TR JF HARE K F AR A a, W]
LA R XTI A TR . AR IOR I MR LT R
WSESJ YIS TRD O oA (R AT i B K. AR 5 45
Fif, FAEWGR S FURAERETERT 5 JUSAEMERE, FP
FEIK AR 18%; M WIERAER 15 SETFIRWCER,
BRAFEOGR 7 SR REMERT 7 SO, RO K
LN 17%. IRAERIAF SIS BIUET R, BRI
RIVBCR NI 5 HBSEEHETENT 5 S eE
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