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Abstract: Chinese giant salamander (Andrias davidianus) is a native amphibian to China. It was listed as
a Class II protected wildlife species under the state conservation law largely due to its sharply declined pop-
ulation size in the past two decades. Habitat destruction, habitat degradation and human over-exploitation
have been considered as the primary causes of the declination. Designed to boost the wild population, a cap-
tive breeding program has been successfully established and artificially bred individuals have been released
into the wild for many times in the Hunan Zhangjiajie Giant Salamander National Nature Reserve be-
tween 2002 and 2008. In 2007 and 2008, we examined these released salamanders to evaluate the effec-
tiveness of the release. We also investigated covert, water quality and food organisms of the releasing
sites to explore factors that may determine the success of release. A total of 995 different sized salamanders
were identified as 11 cohorts at nine releasing sites. However, only four cohorts were identified as successful
in terms of wild population size increase. In all successful sites, released salamanders were mature, weighing
1-4.5 kg, and sex ratios were between 1:1 and 1:1.5. Moreover, some protection measures were taken in-
cluding food supplementation in these sites. Most releasing sites appeared to satisfy the demands for growth
and reproduction of the salamander, however, most releases failed to boost the wild populations likely due to
the limitation of the factors such as water quality, food organisms and safety. In conclusion, habitat traits of
releasing sites and subsequent management measures, as well as individual size of salamanders were the ma-
jor factors affecting the releasing effectiveness. In view of the habit of the salamanders, it is better to select
mature salamanders for release in spring.
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Table 1 Activities and effectiveness of releasing artificially-bred Chinese giant salamanders into the wild in Zhangjiajie Giant
Salamander National Nature Reserve
75 H/R /A TR A (A AT i (et TR AR
Codes  Date/month/ Site Location =~ Weight(kg)  Number Management measures Effectiveness
year (£:8)
1 18/12/2002  4¢tiym 29°20 N 0.1-0.15; 100 J Absent KW B BEATHE N Unsuc-
Zicaotan 110°27"E  1-2 50(4:6) cessful: no increase in number
22/12/2004 0.1-0.15 150
23/12/2004 BT 29°19'N 1-2 8(4:4) LR Setting up a pro- B KER L1200 2 /4F
Yuanzi 109°57" E tecting station Successful: Increase of 200 new
born salamanders a year
4 24/12/2004 SR 29°28'N 1-2 10(4:6) ALRY UG Setting up a pro-  Ih: BRI AT AL 1002
Quanhe 110°13" E tecting station Successful: Increase of 100 sala-
manders
5 10/12/2005  7KZePY ] 29°21'N  0.1-0.15 120 J& Absent R B AT N
Shuiraosimen  110°37" E Unsuccessful: no increase in
number
6 20/04/2006 X ffii% 29°45'N 12 10(4:6) J& Absent R B BTN
Chajiaoxi 109°51" E Unsuccessful: no increase in
number
7 18/04/2007 YL 29°05"N 25-45 5(2:3) ORI, MR A FT: KBS N Z5100)2/4F
Sidouping 110°26" E Setting up a protecting sta-  Successful: Increase of 100 new
tion and supplementing fish ~ born salamanders a year
20/04/2007  |a)KE 29°31'N 2.5-4.5 6(3:3) FRERY G Setting up apro- 2RI Unsuccessful: no increase
9 23/04/2008  Xiangjiaxi 110°57" E 0.1-0.2; 200 tecting station in number
2545 8(4:4)
10 22/04/2008  F i Yellow 29°22'N  0.1-0.2; 300 AW Setting up a mon- 2RI Hr AT BN
Dragon Cave  110°37"E  2.5-4.5 10(5:5) itor station Unsuccessful: no increase in
number
11 23/04/2008  JI]3f ik 29°42°'N  2.5-4.5 18(8:10)  USN,, MM R MBI K 1,125R

Chuandongxia 109°55"E

Setting up a monitor station
and feeding the salamander
fish regularly

Successful: 1,125 baby salaman-
ders reproduced
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Table 2 The habitat characteristics near the release sites

oA, 3 EOX B BT TR R . KB IR R A
AE ALY, BURIEFEAE NS B0, Hb TS
WECEA, WREMR D, DB Tl
5 #Rg, DR B ORI, B HORE 0O 5 W

2004).
2.3 WSS BEB TSRS RN XA
231 R

2T LU H, TR0 a5 0] B A 355 FE AR A [+ -
JRR A A A i, LA S R 2, A 7 s
AEAEA o Pt IR 2 AHE, 2D 4P A
WA RCE A BE, AFAEER o Tl PR R R
AR HEAR BT o TR AT AR, R B 7 5 R R KT
50%. X8 EFRARIT T, t KSR, R IS K
Tt 55 2 TSI R 22 57 W 35 (P<<0.05), Dl s 4%

TR AL WK W%ERiver J¥KRiver  JRJT Bottom VPR WRLAIR O BEBE O WERREEE ey
Release sites Altitude width (m)  depth (m) composition River bed Bank Gradient (BT Flow
(m) type ) Vegetation type  velocity
(coverage) (m/s)
B AL Successful
f%=" Yuanzi 400 8.12 1.95 YT Gravel - ’ijf'J T |E]? Stony 65 Jis % ¥ Shrub 0.22
Flat bank (>75%)
SR 330 778 1.41 BUF Gravel — AFNZA!  fEE Stony 45 HEAR M Shrub 0.36
Quanhe Irregular bank (>75%)
DU HS L 390 8.26 1.16 YUF Gravel — AR fEE, Ll 30 JEARM Shrub 021
Sidouping Irregular  Stony bank (>75%)
JH Ik 500 5.17 0.75 . A ARIZAY FHEE Stony 65 HEAR M Shrub 0.42
Chuan- BAT Rock, Irregular bank (50-75%)
dongxia gravel and
block
SEME 405£70  7.33+1.46 1.32+0.50* 51+17 0.30+0.10
Average
I s Unsuccessful
SRR 480 5.38 091 AL A ARUINE B Stony 85 HEAR M Shrub 0.48
Zicaotan Gravel and Irregular bank (>75%)
rock
KEEPYT] 430 11.84 0.37 A PR PIRA fHE Stony 80 BT R TR AC AR 0.22
Shuiraosimen Gravel and Flat bank Coniferous and
block broadleaved
forest (>75%)
X AR 430 6.41 0.92 A, A ARUNE HEE Stony 45 HEAR M Shrub 0.41
Chajiaoxi Gravel and Irregular bank (50-75%)
rock
EERES 380 3.12 0.78 ONAT . HEAT AN g RE A 65 A Shrub 0.45
Xiangjiaxi Gravel and Irregular  Stony bank (>75%)
rock and soil hill
Al 260 2.81 0.34 A Yo PIRA REEL Ll 65 BT R TR AC AR 0.32
Yellow Rock and Flat Stony bank Coniferous and
Dragon Cave block and soil hill broadleaved
forest (>75%)
SE{E 396+84  591+£3.64 0.66+0.29* 68+16 0.38+0.11
Average

*P <0.05
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Table 3 The features of dens near the release sites

TR A W 7CE T 5 M KK Water ¥t Flow TR ALK
Release sites No. of Entrance Entrance depth velocity Substrate composition
dens width (m) height (m) (m) (m/s)

s Successful

BT Yuanzi 4 0.67-3.25 0.52-1.45 0.34-0.62 0.22-0.32 WA, A S5EA
Sand, gravel and rock

SR Quanhe 0.23-0.95 0.25-1.15 0.12-0.37 0.15-0.31 YA BEA Gravel and rock
PU#BEE Sidouping 0.21-1.27 0.29-0.87 0.21-0.52 0.20-0.32 U 54 Gravel and rock
JIIIgE Chuandongxia 0.53-1.15 0.72-2.16 0.21-0.53 0.12-0.31 P sk if4T Block and rock
SERIME Average 3+1 1.11£0.76 0.93+0.65* 0.37+0.13* 0.24+0.07

IS Unsuccessful
LWTE  Zicaotan 3 0.23-2.17 0.58-1.59 0.28-0.70 0.11-0.34 YU EAfEAT Gravel and rock
JK%ePU|] Shuiraosimen 3 0.54-1.28 0.37-2.51 0.21-0.53 0.12-0.31 YA ek 4 Gravel and rock
X fhi% Chajiaoxi 3 0.27-0.98 0.26-1.53 0.23-0.47 0.16-0.41 YA ak 4 Gravel and rock
M%K% Xiangjiaxi 3 0.27-0.75 0.29-0.81 0.36-1.09 0.21-0.42 YA BEA Gravel and rock
W Ei Yellow Dragon Cave 2 0.71-1.41 1.21-2.62 0.42-0.62 0.11-0.41 HessiffEfT Block and rock
SFRIME Average 340 0.88+0.55 1.24%0.79* 0.5240.25% 0.27+0.11

*P <0.05

R, HAthdahs 2 7 A .35 (P>0.05).

TR R B 2 AR LR 3), 349 7 Tk
ghh, A A 2 AL AN AR A A
T Th 5 2R I kb, s B 3 2 ] R 2 R bR A
T 11 v 5 K 25 5 1 25 (P<0.05), Tl s 1A,
TR -

5 B A R M5 B ] 7 R 3 T B ] R R
(D IRAEEE, 2007)AH LA, A5 T80 mt BR i YRR IE 3 b
52 FAMIFE . AHAEKGEDY [ T4 SE R 5, B ki
5K GEDY T I IR A, DUESIEAL S R D, Il Bk
PRGSO AN R4 (0.21-0.40 m), /K
W& IR B, 32(0.12-0.20 m; 1.00-1.09 m), 5 7
A 1R(0.40-0.42 m/s) o I BERH 5 SRS NS R
Wi ACER ARG, TR /N T S OK A IR A4 ) K A
IS TR, 7K T /I A R T O (o 0 B A
2004). MEAL, KA BAF IR EE ST, KB,
IR IO L ARV AN K o K22 B R A
/NF0.21 m, 0.21-0.40 milil %8 X K IE H T 7
/o T LA RO AT B T R SO L, AT AL
AR AR K

TR B 55 9% b,y 14D DR 852 85 i 4 B AR A 3]
BOR s W s 57O EEfa b A 22501, RIHEA
AT KB BEIE N RV 2 N, B R A 2
TR R N . b, fE SR g R I,
B 109l 5 DU ER B3N TR R R A Tt i, /Nl
FCHRE B TN AR 201,000-5,000 m> (1 KW o AR

TR, WRRRALE TR, feiiif
ST P ik N il PR € B R W ok Mo T B 7
AT U W TR 254 5 5 . IR R RS R A R R AR,
WL, ZRRESCEU. FRS )17, "THL
FPCETE TSR0 H AR 7 I BN, TR i
AN, LRSS, XL R TOREUAE KB,
PAYE K SO R i

232 KR

2 HUBCAR UK TR R 4F (R 4) . 7T-8 H/Ki A
17.6-212°C, I iE K2 K, WA T E S
(5.60-8.11 mg/L). Fr X BRI & =N
(0.35 mg/L)Fh, FABCAR s K A e bR pt T 3k
FE] Ry b K BTbR HEAH AR AR (BT, 1999), W8T
R i AKPAEE FEbRUE) (GB3838-2002) 1124
FKFRUECIUESHAE, 2006). t IG5 L, JBOR
J ) 45 R Wb, 55 R K B b A pHAE 2 7 8 3 (P
<0.05), IS pHAE /N T RS .

L5 U A R0 B 7 K SRR IE (B PR AR AR,
2007)LbA, R e b s ARSI, LR b A K B
) SR, AR T R U T = % Hh i i A
i, DUR P RE G AR KBl . SR Ak 2 A
AL SR A R RA T R RS,
2 R AR I 6 K AR VT SR N . AE e S
W(NT350 mg/L), Bl R o0 K5 A O 7 R
(17, TR A 05 28 T Ao A= 0 ik 2D I A 355 m R o T
J&, MR AT fE %, KAsYIE v LAE



553 34 BIRAEAE: GRS RN TSR BOR S HL5% 0w D5 25 43 A 315

R4 RURRIKERR
Table 4 Water quality of the release sites

JRCIE R K M pH WA (AR RV RE BME S s K
Release sites Tempe- Tur- DO iy Hardness N TP Sulfid Coliform
rature bidity (mg/L) COD (CaCo; (mg/L) (mg/L) (mg/L) (/ML)
() ©) (mg/L) mg/L)
J& I 5 Successful
Fi¥ Yuanzi 20.1 6 6.86 7.47 5.56 283.28 0.03 0.02 0.02 1,800
SR Quanhe 19.8 7 7.14 6.58 2.84 100.81 0.03 0.01 0.06 940
PU#BEE Sidouping 21.2 8 7.05 7.51 3.09 78.02 0.03 0.03 0.08 9,200
JII%E Chuandongxia 18.1 8 7.61 5.60 3.98 130.13 0.02 0.02 0.02 1,100
S 19.8+ 7+1 717+  6.79+ 3.87+ 148.06+ 0.03+ 0.02+ 0.05+ 3,260+
Average 1.3 0.32% 0.90 1.23 92.64 0.01 0.01 0.03 3,977
R, Unsuccessful
SR Zicaotan 182 7 8.15 6.68 8.52 90.31 0.41 0.07 0.03 5,400
KEET] 17.6 6 8.10 8.11 7.15 91.43 0.18 0.05 0.02 2,200
Shuiraosimen
X ff1¥ Chajiaoxi 19.8 7 7.14 7.58 3.48 152.69 0.03 0.01 0.35 940
%% Xiangjiaxi 19.2 2 8.43 7.10 1.31 148.45 0.03 0.05 0.03 940
Al 18.2 8 8.16 8.05 5.68 145.61 0.23 0.04 0.03 940
Yellow Dragon Cave
FHIMH Average 18.6+ 6+2  8.00+  7.50+ 5.23+ 125.70+ 0.18+ 0.04+ 0.09+ 2,084+
0.9 0.50* 0.62 2.88 31.90 0.16 0.02 0.14 1,932
*P <0.05
R5 UK A KRR ERAE W E(mg/m?)
Table 5 The biomass of food organisms for Chinese giant salamander at the release sites (mg/m?)
JBUAL K Release sites BN ek R Rk KA R &t
Fish Frog Crab Shrimp Aquatic insect Total
J& I 5 Successful
Fi¥ Yuanzi 10,475 7,076 5,875 9,325 5,698 38,449
SR Quanhe 6,889 4,863 3,837 7,914 2,395 25,898
PU#BHE Sidouping 10,723 5,789 1,921 3,542 3,080 25,055
JII%E Chuandongxia 8,566 7,806 1,707 2,811 5,558 26,448
P Average 9,163+1,796 6,384+1,313 3,335+1,945 5,898+3,209 4,183+1,693 28,962+6,350
I A Unsuccessful
SREIVE Zicaotan 18,358 8,381 2,199 5,097 20,578 54,613
JKLEPU ] Shuiraosimen 12,876 6,687 2,379 6,658 12,072 40,672
X fhi% Chajiaoxi 10,358 5,358 2,936 6,264 1,738 26,654
M K% Xiangjiaxi 8,451 9,061 4,588 9,076 2,438 33,614
W B Yellow dragon cave 4,968 3,486 2,175 3,816 3,233 17,678
“F¥IE Average 11,002+5,024 6,595+2,262 2,855+1,016 6,182+1,961 8,012+8,080 34,646+14,034

K AR AT ST (BT A, 1999). IR R, /K
SR ) 0 b pHLAE A8 vy o DR 508G . P pHLAFL VS
il 6.2-8.6( A %%, 1992; SJ7 A4, 2007). HL
SRBCAL B 5 kb 1 (0 K TpHAR 22 7 B %, {2
TR AE K5 i 38 B 1A pHE PN o BR AT A4 75 ik
F, RO IR SUAZ K IR S b B A T KB g
TE ISR 2 A o BRAGA) 2 i T R SUFHR TR
ARz —.

TP AR 2008) I I, JBCL I st 45 et 5
IKGEPU TR K RAE2005 5 TR 22, 20034 7K iy 4
Sy 1,265 1.01, 20044E 53 %) 1,105 1.01,
20054E 73 ) o 1.08 5 1.05, #2006 4 Jo 5 4R
1.0 ZKJ5¥5 G4 m] fE £ 2002—-20054F 4% HyE L5k 28 )Y
I TALTBERAS D) B SR R 22—

233 {ERAEY
TR SRR R A A5 R SRS WoR, t KR
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B, TR SRk R () - SRR I S 2 e )
AN (P >0.05).
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WETEDRL, SRAFUF B R o 18 7 B AR R M5 e o
MRS ¥, 1994), M AE4) & LU/, H
BB BT, AT L (1) A A R TR R
LYKo TR R B0 s 1 AR BB 1) R e s 40
WO B G EAT N AR SR, T ) VEAR (1) 3 8 1 o
X (R M AN R

3 NG

) P X R K 2 AR R DR O
RS AR s B 2 — A7, (EBGR S AR AN
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X TBCUAE M PR A 955 DR 1 Ak 4 % 58 00 A 0 e 3
EEL, DADAKBE S PR 2 4 S5 A Z ] e S
B2 UBORAN G o BRI, O A 4 AR R AT 1 43
BT B (R RE A, O 6 35 (A A B BTl DR
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