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LB G Ay 8 AN E M (L M L R Bk AT M A L ) B 86 AN AKX E AR
HEFWRREES A A AN EEHRATTEE, AENEZLFEI A48
(Rana catesbeiana) KEKER JAKE KEBBEHHEEZE 2 EIAE A0 RS
u&%iﬂz%é@%f?ﬂ%ﬂﬂ%ﬁm SERFK Y. 1)83. 7% Mo KR (72/86) A 7 K & % AT
By AT, T KR AR Fu R s SR B AT BN KR B 53.5% 2) m K E AN E A AN B L
by A = A3 A7 8 53) T BATVE (AIC,) B ¥ /) % 2 A AL (Minimum Adequate Model) .
T, BEEITH QS KRB R AKRERFENSEEEM R MEEMBAREHX R,
FERBEEIMANENA LB A AR AKEELDH SHENAEY W T RS A, EH
TRREBITEFHNEELY, CO AT BB KA R F N T,
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Distribution of introduced red swamp crayfish ( Procambarus clarkii) in permanent lentic
water bodies on Zhoushan Archipelago of China and related affecting factors. WANG Su-
pen'? | KE Zun-wei’, CAl Ya-fei', LI Yi-ming® ('College of Life Sciences, Anhui Normal Uni-
versity, Provincial Key Laboratory of Biotic Environment and Ecological Safety in Anhui, Wuhu
241000, Anhui, China; ’Institute of Zoology, Chinese Academy of Sciences, Beijing 100080,
China). Chinese Journal of Ecology,2010,29(6) :1175-1180.

Abstract; In order to understand the habitat selection and spatial distribution of red swamp cray-
fish ( Procambarus clarkia) and its influence on native amphibian diversity, an investigation was
made in 86 reservoirs and ponds on eight islands ( Daishan, Liuheng, Xiushan, Fodu, Taohua,
Xiazhi, Cezi, and Putuo Mountain) of Zhoushan Archipelago in May - August 2008 by the
methods of transect line, visual encounter survey, and net catching. Based on the investigation,
the distribution and density of the crayfish in the water bodies were studied, with the related af-
fecting factors analyzed. The results showed that 83.7% (72/86) of the water bodies had the
distribution of P. clarkia, and 53. 5% of them had the co-occurrence of P. clarkia and American
bullfrog Rana catesbeiana. The density of P. clarkia in its invaded water bodies differed the
islands. The minimum adequate model based on information criterion (AIC,) displayed that the
occurrence of P. clarkia was positively correlated maximum water depth and R. catesbeiana den-
sity. It was suggested that the occurrence of the crayfish might have little direct effects on the n-
ative frog species richness in permanent lentic water bodies. As an important ingredient of bull-
frog diet, the crayfish’ s distribution could potentially promote the density of bullfrog co-occurred
with the crayfish.
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AR AR A E 25 il 1 3] 42 3k 1) A= Wy 2 R 1
(Wilcove et al. ,1998) , T ELif 231 K ) 28 55 4
2 (Pimentel et al. ,2000), T f#AEW AR P HM
16 T BT R A 2527 T W 1 — Kk K ( Soule, 1990
Lovei, 1997) , PR E ) {Z 704 T it 545 1 Jf B
WSS P:K il 2a o o -/ 5N oS < S N TSP i
AT BT T [F] — A B M, B AT =2 (R FT BE A7 78 AH
HAER ., BRI, T bR A i 23 A B S i PR3 %)
57 S PR T 4 T A A 25 R M R S50 1A e 1) R ke
A7 X S 2 56 5 Y ( Simberloff & von Holle, 1999 ;
Richardson et al. ,2000)

8 [C R B MR ( Procambarus clarkii) X 44 56 R
LINEARCRTERE STNRN/E- 31 WAy @) N 9 i R e
T BEATRL, WA A T 5% 1 e A S P R
| i o NS b e R G R S BTN
FNEFAL, HHT, B O AR I LA 2% K
M (Campos ,2005) , 38 [C L ZEHF S 20 B R 54, X
BKAAEY) SRS /N WRSL i S (FF £
A ,2001 ; 234 FERIAR #%,2002) . BEIIARE B
PEA PG AL Chozas 1 7 83% 1Y A 4 25 4 Fb 3 2%
(Rodriguez et al. ,2005) ,FF Hb ) I 5% P4 5 508 96 ARG
FYF A E R (Cruz et al. ,2006) o X T4 2
H , & Re & 3¢ i JH BE &0 1L X AL 5% 95 ( Taricha to-
rosa ) BIFILIA | T BOZ L X AE 5T WE AP FE T B ( Gam-
radt & Kats, 1996 ; Gamradt es al. ,1997 ; Kats & Fer-
rer,2003) . X TR H, ERtE T2 M8k
A, O3 AR 1 BEFE AT A BEL L B 52 e LA B 7 B
( Gamradt et al. ,1997) , 1 HAABEFZ 0 2 &A1) G4k
139, 8T /b, A BE A 228 (Cruz & Re-
belo,2005) ., [AIEF, 5 [C i 28 R A BE fi 35 /K A4 iy
IKAAEY) , PIRIE R 7 DR 2 BIRR . 5350, B
IRAH B KR P B TE A HESh W), i HL AP R i T
W, BN E A YD BT R R K M4
14 5 PR R 25 BE AR (IR T 1 2 - m ™), L7
56 4 B IR K AR 4 K A= A ) (Rodriguez et al.
2005) .

B S QR AR T 1929 4R H ARSI A H H
R SRR (BE R A 45, 1998) o Bl S, 1F R & HIURTE
VL8 AL YLV 2 BAE LA () e SR,
FEAEWA e VA IR K H A KRR Ny T EPAN A

SRGETHFNEE | 75043 1 DX 38 1Ry P 4RI BE (22 4R
i #%,2002) , 73, 50 Q5B MR 0 25 ) 4 R AE
CLHEAT TR Z WIS, Q0o FQ I A 14 7= B 3 B AR 2
Pt (0B AN 45, 2008 ) | b AR IR /D 38 R PZE R
H§,2003 ) FhEE A K A5 R (F5 2 ORI R 1E 7%, 2003 )
DL TR B AR GY . SE I 2 45 1 S0 50
N, B R B A B 5 e A1l 2ty 59 3E B ( Rana daunchi-
na) SR AT (IR 45,2004 ) o i IE 454 (2008)
FET VAR M IX e BR, 7 [ J5 5 M Rl 4 £ 8 ek (R
limnocharis ) S} 5 76 85 A 7K M 20 K R PR L 5 ke
7 5 T IR AR 2 i R A OG X R AR G TT
BT 70 QR i 3 WG TG 2 sh W Pl R A 45 51, (1
WA A BE A B 5 o FC R G L 1 ) FH 1) 2 55 p
ALY, PRI, 70 R R B I 2 5 S E P E R 3
FPTERS ZE— 05T,

e FC RSN B AR A LR 3 1) 24 7 A oK
JKA, WK PE RN 3E (Wu et al. ,2005; T %5,
2006) o K AMERK K AR A L S B2 IR K
Ui, RIS S 1, VE# T 2008 4F 5—
8 A WIEX SIS A 8 A5 (f5 1L /SR FE i,
Wb BAE ARIRE TR B L) 1Y 86 AN K
MDA T TAFFT, LA I B ) e G i 85 R 7 X 4 1
W5 1 (4 7 APE R K K A i 43 A 36 E RN TR
B Y PG s ) (R Y TE S

1 HARMXREHARTE

1.1 SR

FHLHE 2 T E R K AR 5 (29°32'N—31°04'
N,121°30'E—123°25'E) , i THITTE A (K 1),
FHLBE A KNI 1339 4, SR Ab - P Rg 1) HE
A1 Bl B AR 1371 km? o AR X8 7 3R 2 XU
WA R, XA B FHRE S 1 C, BB ARR
26.7 C SR E N 1200 ~ 1400 mm, [ 7¢
ST XS < 3R b 0 A2 % = 1 N
B T3 DL b (295 70% ) PR (2915 30% ) N
F (TR ANE KR, 1992) . FHINEER A 10 Fil
- PGP el (ORI AN 42 TR B, 1985 5 2% SCHH AN
ZE LR 1998 ), Horb el | PR BT (R, nigromacula-
ta) FIWELE (Bufo bufo gargarizans) J& W YE R K 2
i) B R Z I PIRE,
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Fig. 1  Distribution of Procambarus clarkii on Zhoushan
Archipelago

ve TG B BRI S) — > Sh o Ah——35 [ A ik
( Rana catesbeiana) 1 8 505 (1510 7SHE F 10 6
P BRAE IRIRE PR RE L) ST T A AR B
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TE2E5 (Li et al. ,2006) . ¥RZK IS AR
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SRR AT - TR S K A B B AT A0 SR KR B A
S3A A v IR IR A A e | BN IKARRIESE 3 AT,
T PSRRI A e 68 A e O — oy i — K
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2.1 S [CJRES U AR AR LR 5 5 2 5 05 AR
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Tab.1 Characteristics of Procambarus clarkia invaded sites
and non-invaded sites water bodies

75 i ARk EARKIE Z P

A oA 61.1% (44/72)  42.9% (6/14) 3.115  0.078

j Iﬁ% 0.1410.297*  0.019£0.024  -1.379  0.168

(R -m™)

3 pragi:d

(ﬁi&‘% 0. 043+0. 064 0.066+0.085  -1.653  0.098

(Hm™)

P i

(gﬂm&z% 0. 031=0. 049 0.040+0.055  -1.401  0.16l
fie i 3R i

i Ei 0. 044+0. 088 0.025+0.065  -0.927  0.354

(Hm™)

élﬂﬂ;@; 0. 114+0. 158 0.216+0. 341 -1.654  0.098
(H-m™)

i’mﬁ% ,ﬁﬁ 0. 656+0. 683 0.839+0.716  -1.138  0.225
(Fir+m™)

/% R

R = 0. 710+0. 686 0.91420.855  -0.673  0.051
(B -m™)

B (%) 1. 673+1. 689 1.871£1.695  -0.709  0.478

KRR m?) 3.767=0. 459 3.4910.796  -1.705  0.088

FARAKGE(m) 3.026+1. 848 1.814+1.831 -2.882  0.004

UNERiS] 31.222+5. 829 32.714+7.640  -0.947  0.334
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Fig. 2  Density of Procambarus clarkia in invaded water

bodies in islands

Tab.2 Comparison on density of Procambarus clarkia in invaded water bodies among islands

Byl Al R IR /(%1 HpE il Ay i AL
Vi -0.820(0.412) -1.605(0.108) —0.092(0.926) -1.549(0.121) -1.458(0.145) -1.671(0.095) —0.283(0.777)
il -0.378(0.706) —0.859(0.390) -0.368(0.713) -1.238(0.216) -3.167(0.002) -1.559(0.119) -

o —1.492(0.136) —0.864(0.387) —-1.949(0.051) —0.528(0.597) —3.061(0.002) - -

v | -2.612(0.009) —2.427(0.015) -1.929(0.054) —2.967(0.003) - - -

W rELL -1.099(0.272) -0.426(0.670) —1.592(0.111) - - - -

L[ ¥ -1.061(0.289) —1.697(0.090) - - - - -

R IR -1.276(0.202) - - - - - .
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Tab.3 Minimum adequate model based on the Akaike’ s Information Criterion (AIC,)

AN i mHRE (B) PrifEiR ZfH P1{E K AlC AlC,
A (H - m?) 30. 703 25.142 1.2212 0.22 5 72.03 57.03

B RIKTE (m) 0. 547 0.274 1.99 0.046 "
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