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Status of Cynops pyrrhogaster in a habitat after immigration of Procambarus clarkii
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Abstract: Red swamp crayfish, Procambarus clarkii have immigrated since 2009 into one habitat of the
Japanese newt Cynops pyrrhogaster that we observed from 1999 to 2002 in Hiroshima Prefecture, Japan,
so we studied the habitat again in December 2012. The observed number of individuals of C. pyrrhogaster
in 2012 and their catch per unit effort as relative density tended to decline, and 93.9% of males and 72.7%
of females showed injury. In another habitat that P clarkii has invaded since 1993, C. pyrrhogaster showed
low frequency of observation and many injured individuals from 1997 to 2002.
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Fig. 1. Monthly maximum of observed numbers of individuals of Cynops pyrrhogaster from 1997 to 2002 in

Hiroshima University Ecological Garden.



100

R B 2015(2)
250

25
u]
N
/

N of Individuals
[
1%
o
Bt %
o
-O
o
_40
o
~o_
XL
O
_ -0
-7
[—
[ N
wv o

)
o
5
B
3
o . £
! \ Y ! @
100 =) y . : 10
o g r B & ul %
o/ o 0 / 2
50 -2 VAL o oo 5 g
-ja\h .»j.h \ y \\Mwl :
0 @ o000 eo0d L2 ] 0
1999 2000 2001 2002
Year
K 2. [KEKFSIBHEF ~— 7 DI999E D 20024 F TO 7 H 5 A4 Y RO RKME & R
DRI D FIME. BAULT AT A€ Y, [KE ORI 2R T
Fig. 2. Monthly maximum of observed numbers of individuals of Cynops pyrrhogaster and monthly mean of water
temperature observed from 1999 to 2002 in Hiroshima University Fureai Biotope.
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Fig. 3. Observed numbers of individuals of Cynops pyrrhogaster, Procambarus clarkii and observed water
temperature during December in Hiroshima University Fureai Biotope. Solid and open circles and open squares

show Cynops pyrrhogaster, Procambarus clarkii and water temperature respectively. Upper rhombs and lower
triangles show days of collection and days that ditches had been cleaned respectively.
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University Fureai Biotope. Solid and open circles
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Table 1. Number of injured individuals of Cynops pyrrhogaster on the first day of collection in late December.

; It Male . Female

A H s 5 (0 4 s (0

Date of {5 o T Y i o AR 06

Collection  Uninjured Injured Total Perce.nt.age of Uninjured Injured Total Perce'n'Fage of
the injured the injured

1999-12-24 30 1 31 3.2 5 2 7 28.6
2000-12-25 131 1 132 0.8 16 0 16 0.0
2001-12-26 117 1 118 0.8 25 0 25 0.0
2012-12-30 2 31 33 94.0 3 8 11 72.7
2. 7HangA ) OGN OMEEE. AT AL L T B EHEEIEIEIINC R T

Table 2. Numbers of individual Cynops pyrrhogaster divided by injuries. Numbers of individuals only injured in

one body part in parentheses.

. It Male Jff  Female
o A ST - - -
Term of Research LER (S | ==t it B e B it
Head Limb Tail Total Head Limb Tail Total
December in 1999, March and December in 2000 and 2001 3(3) 11(11) 0(0) 14 000) 56B) 00 5
December in 2012 4(0) 21(2) 29(8) 31 200 6@(3) 52 8
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FA A O AGHEAEE, HETIR31~132(8 4
R EE (0.8%~3.0%), METIX19994F 12 7
ke 2 {Htk (28.6%) THHLIMNL, 16~
25ME A 0l (0.0%) THH, AGFR
DT, 20124 DMLY, 19994F- 25 5 20014F %

TOMEIZR L THEEIRE <, 20124 DT,
20004F & 20014E DL 5T U CHIEITE D - 12
(Sequential Bonferoni “CH#fi1E L 7= Fisher O 1E
WerER e, P<0.05) (F1).

1999412 I ER4E & L7 HET LI M4 & 20124F
125 B S R HESSE I oW TC, HhE
DPAFNEAE FEEDED - 7225, BRI
13201212 A DR B i {&h > 72 (Mann-
Whitney © U # &, P<0.05) (F 3). 1999
F12F T X 7 ME26f1 (5 L 20124E12 5 1
FE I NIHE0EHRICOWTh, REDS T
WA EEDED S 2Dy, BEROSAIL20125
1271 DM E B K H > 7= (Mann-Whitney
D UBE, P<0.05) (£3).
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E
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FRAR DA R RE R O BLGE L 72 3 A 1% 3 ik D 7
B CH D (Marunouchi et al., 2000), 3%z I
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Fig. 6. Status of injuries of Cynops pyrrhogaster. A
female missing a snout and left forearm (A). A male
missing a snout and injured forearm and serrated tail
(B). A male missing the tip of the third finger of the left
forelimb, right forearm, right shank, and tip of tail (C).
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LT\~ % (Nagai and Oishi, 1998). Z ivicx}
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SHERIN TS, ZHITIKIERICA R K
WX o TKIED, 7H 54 %) NEEITS
BECHINTE D, 128 O S hKk
Wi MR+ 55 HE TIRKED 7 254
Y OREENHRIE WD EE 2 Bhs.
SHBHNEFT F =TT AV HFYF =)
A-ToBfEE LT, N X BHOEOA, Bk
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v )= OB ETHEELERHDH L
2 (AR« PEJR, 2014), ek O S04 T
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HERRBECERT AT I ANTA TV BT
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#3. THnTA ) OWEM SWEMSTHE = EEEE ) 2R
Table 3. Measurements of Cynops pyrrhogaster, snout-vent length (SVL), tail length (TL), body weight (BW),
and condition factor. SVL was measured from the snout to the posterior end of the cloaca. Each value shows

mean +standard deviation (range).

I Male fft Female
AL i et
Varo gy PEORE g gy coaion mr PN Re pme  coutin
Research N TLSVL  BW Factor N TLSVL  BW Factor
VL TIL BSVLAO) VL TL BISVLAO)

1999 71 43£2  33£2 0.76+0.04 NoData No Data

(39-48) (30-38) (0.67-0.85)

012 33 43t2 2346 054015 23x04 00290003
(37-50) (9-33) (0.23-0.76) (1.7-3.2)  (0.023-0.036)

26 484 40+4 083£0.07 NoData No Data
(37-54) (37-54) (0.64-0.94)

10 46+3  32£3 0.73£011 27£05  0.029%0.004
(40-50) (27-37) (0.60-0.90) (1.8-34) (0.023-0.036)
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P (2014) 12k B L, HEEALTHO
HEKFHENCAERT A7 N5 1%
B {ATE D 19924E 7> 5 20124F ¥ T DT
X % Ml o HE 52 B AR B E 19904 112 13 150 £
LHE LT Ay, 20004 1 80fE 14 & 2%
L, & 5HI20074EH 5 20094F F T 5010 A
WA L, £ ok mEER D - 7.
20004 DA I AN DI X B b D LHEE S
., 20074E DY oI I FE Ty vy =
LD RHERR S vt

SnbHEF L —TFT DT HhNTAEIH
BHOE, 19994 3 A oA KD 5 20024 3
A D240ff {5 & K665 I L 72, 19994F 7>
520014 F ToOicy v T TRk L 5
THhNTA ) IO HER LI
(Marunouchi et al., 2003), < OHiEIH 7
N7 4 ) OEGEFERRENL TS &
M, AT ADEEET T A EY
OEEFFEIREICE L E 5 2 HRETIL TR dy - 72
LEZbNA.

KA DT H T A4 &) OMREEL LT
D BHREEE, FREMEELR S 2012125 1
20014F- 128 D#1/3& 72 b, 19994F 128 o 5
BIGEWETHD. 7hT A %Y OFERE
HED8SEUMNAE LT WD I b, 7 4
VAFYH =L, TANTAE) HHETS
RERINE L, 7HNT A ) OFEEE AR
T TDHEELZLNRD., 74V ERED
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Y7 =T HICE N TERME TN T 2
VIV H=DFIEFTHY 7+ L=7 1%
Y Taricha torosa DIPHR, ShAE, KO EE
PMET L, BARIIEA A 10EA D U D
AGNERIR, ChODABRT 2 ) 7

D =D\ B TIER I N o e
(Gamradt et al., 1997). AFED 7 H 5 4
Y EHULICEHREE L BN S,

SNBHNEF P —TDT 2 ) HF ) H =H
HBEDBIR CHEFF S g, 2N CAERESEER
D X517 H T A€ ) IEDBIMEHE T
WRIND LoD ENTHISRS. 1
KA T BT AV HF Y = D,
RAK 2 ~3FRICE  OFEEIEL,
EE 2 Tok & S ORE S X 51 in > THIE
b3 % &5 (W - A4S, 2010). Shb
WE G R —F T AU A =13 20094F
107w 1 EAEMER I iz, 20109110 7 H
W7 2V Y =44 DN EREE X R,
AR EINTTINTAEI DI b,
B 5 TR D IRRE D MHERR T & 2254k 4 (A
tk (16.0%) DRICYINAZND B DI HER
Shic (R, RFEE; 598, 2011). 2012
SE12H30H OAFIE B\~ TE, MY &b
A4 R34 (77.3%) BREX ARG L
Tz, S EF N —TDT7HNFA1 T
) ORISR 7 2 U 5 ) = DR
NEIRTWBEEZBNRD. T, HEHNC
BT AHIM40FEIT S e T h T A £ YR
147 F e Wiel e, FofRpie7 2V
BV H =% ik OlE, 1948) 1@
BOTA2MOBMEbLEL LN,

PRSI BT Dt TLE 2B {4 /m* O B
THRINIT AV AF ) A =%EKEKEL, 4
A CERERTT O 120 lfl L7z & 2 A,
EXBRRTICHER S Mo te 7 H NS A T UM
MRS At OO« PR, 2014). Shub\
A b —=7D7 H 5 A% ) OEAEEIR2012
E12H OBF T, F ORI L 7219994
RADKES LR URRETHHID, 72U h
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PV =wERETIE, EERREETE S
EEzZzbND. 2L, AL T 2 YR
VN = DBEEYZIT, LT TOESF
K 1999FE X 0 RV IRFED R T B 7o
W, H BN AR A DD I IRB R < EF 2
bbb, wz V7YV a vy (BH,
2010) b wFa vty gyt (HE,
2014) ORBMEMERE T, IIeWt 0B
B, Al OB BB Y4 3 2 SRR
THEENMHE LTS, Shbvet h—7
DT HoNT A E Y OBFHBIAF N 3 5% & HE
TN 5H DT (Marunouchi et al., 2000), 7
2N F )T = D EEARINCERETE
Tnb, 7 HoNT A€ ) OfEERED[EIE D HE
RTEDLOW, 3L ELDE ETFHIESRS.
TR D =k v 1 > * Mauremys japonica
X7 Y * Mauremys reevesii (7N, 2011 ;
NP, 2015) CFERIRED = AR v A v A
(gaARAfh, 2015) OBHEE, Pk, RBICXKIEC
SMEDER S A1, ALK EE DR L D sk Al
7 5 A 7 = Procyon lotor T X % EHEE I T
W5 AT )R 2 B L oG
F\WAEY), sy omAERNDB S D A £
DX 5 ANz B AR LT, SkEE
DRI S F Cic v ABOREE, Bva
HBREVCOBTHR L B DEE2 bR 5.

B g

FEHOBFIICH I D, JREKFEITHE,
JIN BRSSO A A T 8 oD BB AL TG &l
HIB BRI I H . SFERTIT oW
TIRERFOMMIEE, TEHEE, MHEL
AR, LR, KT ORI T O
FZRICH L CTHEG . BB R S
T DKL & SBOK o fel mt i
PFHECOWTHEL2THW .. ChbA KO
INCHHILH L DT 5.

5| FA Szt
KHEEE 20100 A2V 27% vy a v 7940
fh. TEHFMmEEEY-2W 2010 (1) @ 22-30.
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