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Gonadal Maturation of Female Oregon Triton Fusitriton oregonensis
in South Eastern Hokkaido and Spawning Behaviour in Rearing

Ryo Kawase?, Katsuaki Nasaimoro?, Koji Kanar?,
Shinsuke Torisawa? and Tomonori Hiratsar?

Abstract

Oregon Triton Fusitriton oregonensis were collected during May 1996 to September 1996
from South Eastern Hokkaido. Ovarian eggs from females were examined histologically.
Ovarian eggs were classified into the following five stages. (1) Oogonium, (2) Young
oocyte, (3) Early yolk formed oocyte, (4) Late yolk formed oocyte, (5) Mature oocyte.
The maturation of ovaries was classified into the following five stages on the basis of
developmental stages of the ovarian eggs. (1) Spent stage, (2) Recovering stage, (3) Early
growing stage, (4) Late growing stage, (5) Maturing stage. Oregon Tritons were reared
experimentally to elucidate their spawning behavior. During rearing, copulation was first
observed toward the end of June, and spawning was first observed at the begging of
September. An egg mass was composed of 134 to 254 egg capsules (Mean=+SD, 206+40).
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EETIHEERREEE [V 7] CBHFL, fi<rolEffBe LTHALTETWS, #
OBRPTHFHEBEER 7 VY HA BB T 5 7 ¥R 5 Fusitriton oregonensis 13 [ 7Y 7| LFR&
1, EEEETSHS TCITObATuA[ 2 UL THITARICEBES LS ZEBFoNTEY, B
THYDOEHRES D2 Z EBRAEN TR, SHRIOT7 YR I EEFEE - olENREL L
TKERICHAIAL Tl ik, FT5BEOBEREYZOFELITEY 5 2 L BRERTR
75, BhTOEGHEEERBOER 2 o T EEEREN AR 2 REICERT 2 2 LovE

CHBETHLEEZOND,

7 ¥ KT Fusitriton oregonensis 1X, ~X—Y > 7WHHo6ILT A ) AWRBESETLEEETH 2
(HEEF, 1969), HAWETIL, JLidt¥iE» SR IRRTEOAXTKME 2 ToH L (B# - TH,
1987), % D4 EAEIE 200~500 m & ah (R, 1990), 4 BIBHEEIC R 5 1F X4 BAER
T2, AMEI N CHERCOREIHER/2D, 5V IHEEOMEIME, - 78k Eh

Y AEEAF R E K ER R R L YRR AR Y A 7 N ,
(Laboratory of Fishing Production System, Division of Marine Environment and Resources, Graduate
School of Fisheries Sciences, Hokkaido University)
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SRR (W 1H, 1987; LM, 1990; #-/Ng, 1968) 25irH X 42 R T4
FHBHR DOV, BEALCRESNTOR Y, HEENRE L % 2 iR R EO 4 5Ew
BORRE L ChicE T EREORAELCHET 2 b0k, ChECEHFEEEO L AV RS
(AL 2L, 198]) RFEHBREEEDOZY 7V (EH, 1967) OHELH 25, 7¥RSD LS
LSRR EETH 5 IO TIE, ThE T HEINTVRYL, 72T, ApE
BB ER R BT 5 7 ¥ R 2 AREOEFREYFEWEREICE T 2720, MEEED 45
PO Rt EFE & O BGEE 2 N F B2 ATl » I T2 2 L 2EHME Lz, 27ebhbt
TELAEC B L28EEERIC L D EIMTHEEET 2 2 L 2HNE L,

mE o HE

HEME MR L7 Y RZ 1996446 B o 98 2 ToOM, JtiEEkEEmELIEhSH
15~20 km D7KEERY 280~350 m D AEEMRIEIE 2 &, 2 U JHEIC L - THREL T (Fig. 1),
BEBRE I, AP0z U8 (Fig.2) 2EH L, EEOMHEE, EES80cm, SEAVODOKE X
IXERE 22em Tholz, FHELLEEIIHRSE (SH: mm)-3BE (SB:mm) %/ F A2 & > TEHI
L, BHEE (BW:g) - SEHEEE (MW:g) 2BFRBECTHE L, &FBOERGEFE G
I I~T{EET, &FF26 EEE2HEMERCHLz, Zh o OEREEIZFHHE 91.8+5.4cm
(Mean+8D), Vi ER 60.7+10.6 g(Mean+8D) Th -7z, AR TIE, FXEOLEEHED S
DEECO 2EARELRE LD, EBeR 20078k orichrz6 Ao 9HE T
LIRETE R note, LIzhS> T 1996 4£ 9 A5 12 BIHBHER & L7 Fki, 9 B oA
ELULEEDS L, BROFHEICLVELIAETCEBELIELDOTH S,

FERHEAIER  MEREA G U BRI EREES 2EE L 2w X S B HL, EAEREL
WA ERZHE L7z, 2L C, LOmmWAD/NE2IFEMSYIDHELT, 77 vERIK L -
TEZEL, FECHE-o TNT 7 4 o /Eiik 6~8 ym OEFYIF 21EHK L, ~~ hFv Y rexdt
VWK BTEREREL CHEEME TCEHEEB ko,

ATEEIRHEHA WEOBRBEERTETHER, BoHonT WS (87, 1989), AfEIToNE

Kameda Pen.

Fig. 1. Sampling locations in South Eastern Hokkaido.
[ : shrimp fisheries ground.
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Fig. 2. Photograph of a sampling trap.

DIFELTHPRETH>720T, WECBT2HHEIDBEVERSORALHEER (MW :g)
WS B ESEE b o THEFEEIGH (GL: Gonad Index) & LT (JUE-E5, 1970), LIToxH»
5RDTz,

GL DHIER, 1996 F 6 H22 5 12 A % COHM, BH 1~2 EiT o720 1> Hd 7Y © GL DHlE
fEREIE 1~7 Btk (SHEEEEE 26 B k) Th-o 7z,

FAEXR 1996 £9 Hic 517 2 EARER, —HOMEIL 75 i dbiEl A K R
FKEERIACHEL, =7 v —va v 2L 2 FEAR (95x180x85 cm) & L7, L
A BEREBRFTOE L D Re BT FEARERL, BECEDE*BE o0, AEHEG
FFOKR & & LEESUE, REHE T 28.6~107.4 mm, 247 A TH - 72, STENT 1T BB OHIE L
DATYFALTARERL, DEFLT2HE—EMARE L, fEAGRIEATERR D
AREE & ALEE RS OKE S HIZeAEM 5 LB X o CHlREEREOWE T 1989 £ 12 Ho 5
1991 £ 11 A & TR hiz KRR SH 1, WHEEEWETHELELC T 6~8C e HEL 72,
L BIETEIOBE R, FAEEBGE, S LBRZ L ic—EH7 D 2 BRI T - 72, JiE
BIIEINOK T ED Sl Ji 2 A, Sl 72, L1z,

i S

HBFEE 7R MERETH D, SREEIIMERE - b EERIRIER I 7 - T IRiE
REFET 2HBEROIMIEE > T b, SIEEKIMAERONBE N EQESHETH D, /HEEE
WHNEMR O ES 2, & OMBEOFEIC VIR NENE SRR ST X910k B, R
WIHADBRRETid, JRBISPIEIR B C IR CRESR T 2 Z L S L 7t 2, TIEOSEIZRADEA
TR BB 2B HET 2L 10k 2,

L. SREINOHEERE

7 ¥R 7 QYRIMERGERE £ Mila LRI B D =, Hok (1979), @Al - B (1981) e
WECTUTO X K43 Uiz,
1) BRRHEEE FIR O (B 10~12 ym) & HANOD % OBV %35 EE 20~22 ym,
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Fig. 3. Photomicrographs of sections from the ovary of the Oregon Triton fixed in Bouin’s
fluid and stained with haematoxylin and eosin.

Oogonium  Oo. Oogonium x 400

Early young oocyte EYO. Early young oocyte x 400

Middle young oocyte MYO. Middle young oocyte x 400

Late young oocyte LYO. Late young oocyte x 400

Early yolk formed oocyte x400

Late yolk formed oocyte x 400

Mature oocyte x 200

LEEDQWE >

B 14~16 pm OFSMHEOMIETH Y, HPICEERDR QRO » Bl »EET 5 (Fig 3-
A),

2) IEASREHAEER  mIMACTIX, SPARMA RN 30 pm, AR 20 pm LD, RN
SIC BN 5 T b (Fig 3-B), FHITIE, B REEGT < 12{-H TIEHER L, $efkidgHic
BAEL T3 (Fig 3-0), IR, MIIZER 60~T70 ym, %L 25~30 yum k72D (Fig. 3-D),
KRR 30 pm & 2 DEEPNCEE L TR MR £ 2, % o AR T i fir



&5 7vR7 OIREEPRE L FRETE

BTaxiieiks,

3) DPERESATHASIEMER SRR ISR X D bRE L, £& 60~120 xm, jH1E 50
~80pm iz 3 k&b cHilEER IR A v U IFEHOER 1~2 pm OIIFEMNABR E NI L
» % (Fig. 3-E), HIiZERE 32~40 ym, 7% 30~36 ym & 72 D, BPAICIXEE 12~16 pm O3
1EFET 3,

4) DB EHAORAHERE SISMIE ChE TEHARTEL S REL TS/ N BRI ©2
HL, RZE 120~240 ym, G 100~170 xm OFEAF & L RERE 2 E T 2, IR 3%
ERRIHICHEARTRICZ Y, B 4~124m L35, S5 CBRIACR 2 BB~ FFV Y >
WREDZL, WEENOKXS 2IFZI2—EL, EEMI16um L5 (Fig 3-F),

5) REASR  C OHOMKITERE 200~400 ym, 5 120~200 ym OREFIIZ 2 B ,60~80 ym
DORABOERA YY) Y CBRLFIRCEE T2, MBHEORINIITHEL & 5
(Fig. 3-G),

2. BREOFEERFE

FAROMETEBREERRICLT, 7YRIOIEELUTO 4 DOFZREICRFITE I L8
T&E7,

1) KHEE KREWOIBE/NEREIZZEREL Tw 3 OB TH 2, TSI FIHINE 4k
UTo@ERTH 2, FRBRLCHFEET 2MEEGLZEL BITLTWEOMBHERTE % (Fig. 4-
A), GILIZFYTLI ThHoT,

2) [OHEHA UHE % WIAIHHBELIRT DI D T 548, PR/ I3 EIHATR A oS — 8
CIATWROLBRD 6N 5, ZOHOEBYIIZINEER »ER D OISR AT R S
FHEY 2 (Fig. 4-B), LI T LT Th o'z,

3) HERH SIE/NECRIVHERORESEL L, NNEMCES T 5 IIRE X D ETE
BHICEST 2208 TE 5, REMRI B W RIS RETHNEMEI N ERNEZEBE LT
w3 (Fig 4-C) »%, FRPBHO/NE TIPS ZA E TL D RBUICEXL, IIFEEEEH
SRR E L T 2. BEHIBRHOKD D 3D — i VB OB EIE b R T % /2 (Fig 4-
D), GLIZFH T3 THolz,

4) BB Lo L LREULNBEINBERBIIC 2D, SR/ NN IR MBS T %, S E
DRI E LD TAHEE L %3 (Fig. 4E), GLIZFHTTE ThoT,

3. DRERERRENFHEL

1996 &£ 6 A5 12 Hizb 7 D IIREOHEBBIE 21Ty, REREEXS LIFERE Figbicx
L7z, 6~8 RIZIIRANTIIRIISEL T 5 EESH 50, 9 ARV E b >
RAZINREE T 2EEBHL OB XD ko1,

4. EWEEH (GI) OFHEL

1996 £ 6 Ax S 12 B T, 7 ¥ K 7 HEEO LRGSR (GI) 0FEHE(L 2R A% L (Fig
6,6 A& 7TAEAICBMBOBIERTEWERRL, ZhENFEETTL L 66 THol, TAT
AT OLIERBENEERL, 23 Thol, WHEPRISER 210 5 ISR 1T
BIOIREIB L »FED & i WEE TR, GLIMEL (T L), INEFEMNLSERE2HBD L L Gl 1k
BWEEZRT LI TRo (BET4.0),
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Fig. 4. Photomicrographs of sections from the ovary of the Oregon Triton fixed in Bouin’s
fluid and stained with haematoxylin and eosin.
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HO QW=

B K5

1. TRTE 6 A Tass, KENIZBWIRETHIRED NS L)k -7, RETEIR
9, i S HEE S N S EERSEEEICBET & 1300 %, S ES 2 OO FE L UED,
SERIHRD LICED &2 LHFERA» O REMEOFE UMOROMNICE LIAATW L ODTERS
iz, KETENZ 8 A THEE TCHE TSI,

2. EDNITEN 9 H LAy o, ARMOBER CREIN & 1T O MEEAELER S &l MEFE AL ZRE00 %
WET 2 EEROINTE%, &R ER# < & 3 ICFEAMN Tz, FEIIHRIZH 10 BREE V2,
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Fig. 5. The comparison of the gonadal maturity of female Oregon Triton in South Eastern

Hokkaido. Each mark shows one individual.
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Fig. 6. Seasonal changes in gonad index (GI) of adult female Oregon Triton. Each point and
bar represent the mean and standard deviation of GI, respectively.

BN 1 A TAEE TRES W,

3. oEHEEF SEHRTOEIEEE I EETho T, 7Y R T OIS RIKEN S
BLTEY, ¥V —RIoTEENLEHOMEL D R>Tw5 (Fig 7). IPENIZ XS KO
BREINTEY, WE» SHESLHT 5, HRZO O ZIFESEEL T sHE8HY,
YRS R EREC I C & 7o 0 15 BT 9 @k ThH - 72 HEOEBER L EH I hi-FEROH
%% Fig. 8 1R 7, UREESUT 1 FHEY7- 0, Y35 206+40 (Mean+SD) HTh-72. BHOBE
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5cm
Fig. 7. Photograph of egg capsules.
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Fig. 8. Relationship between Body weight (g) and number of egg capsules.

& (MW g) BEL A2 EERSNINBHIIEY T2 L sEAsRAS shi: (AET7 < VIR
B RS = — 0517, N=9, P=0.144),

% =

KR TIRAARS £ CAEEEEROBE R AFEIC b VITA ko2 iz, EINEH e
BHoMICTE 2 LIXTER D o7, WEKBEOEINES M= > TEHE LI-HEE (1963) i<
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E3L, FHBBERED 47% 3E (6~8 H) WENT 2 L LT3, AWEIzH5 1T 2 6~8 B O
AT, THEES 4 EEONECB L TRBMEEZ THw3 2 EBHERTER, 8512, £5tH
BROEHEL LATERICB VT I BIENT 2 BESERTCE- I bAE 258, KEIX
9 BRI BRI 2 5 LB IR b, L LENESEL TR, SBREERE LT LE
b5,

% (1981b) W & % &, FIMEERESBEREE D% OB AT HRIIBERNOEE/ERNE L 2 &
EhTwaY, ARROFHEER T, FESEANZE 2 TVERBERE CRANMCRBET
SEThHD BRI, R (1963) 12X 5 &, JIEHET 3PS 7 DM B ORI,
[Fisa9e o S5 BE R BN 22 D BRI 2 BENEESRED Sh3 L LTw3, LrLEED
B D W T, MEEBUEOBEEE TR h 2 b0Ica I, JIHOBERE I DWW TIE
FeEREE CRF R b O Ll TE 5,

—fRiz, AFEREBORAECES T 2 ASRBER E U CEEOETHEY CIRBE - XE
- 8RR - B b ohs (32, 1989), REIZFDERKENI R VEL, XE#HO
HBEEZIT v, £z Giese (1959) 13, ABRBEMTIEEREFESIMOEIN2HlET 2 EX &
BROBROEVIFEIBZ TV, &5 KAEDOEBIFET  TITb - b AKESERINE S
BRSO LB & 2A0BEH (1989~91 4F) Ti3KEE 300 m i- B 1) 5 KR I 6.65°C THD
(EEZE 10.0°C, REAR 3.2°C), KBOFEEHIR D2V, REOEIEMIEFER & 7 ORE
B5 3 2 EH B & 0% OXFEMEIC DV TRAKBE LA & B OBREEE M8 Ty 5 ATRER:
BEDR, SBOBEELEFLZTAEES VY, BREZ ALV —OBESHEO TS Lk
b2, ABOEBEHETE, BEERXZC OV THRIT I LBNELL2 S,

FREIPIETZ TP TR OBREATH 2 3~8 B CHEIN TS, TR THIMEL - ER
BT, RUDPTRRRCA LT YR 7 ORI 26.2~1105mm Tho 7, [ 2 U JiITiZ
REF G D SBRE SN T 508, BRI BRG] (eSS - BEsR-wE0B
EVREIE) ZfTohTHE 5, ~EOWEZ I L - THRER, 5 F i CEREEROFERIEIThH
NTw2 T Eigv, FERICBY 25EOBHRERIMES L TE 5T, MEREORE 2
FTLUTREBZIZ2EFEOMEEZBOTILESBN DB 25, 2hwzic, BREVFONR
(EHERME - AR - JECE - FlpE) 28/ T 2FNSBROCEETH 5,

# i3

BARECH2D, BILLCEATH D 2dd s SRV - BEEREGRESEENNIAZ
ReBEL B#HERL ET T, 2512, ARMCHLEEL CHE R HEOIEERZRER
ARERFHARBRTEEE L L LV BILBRL EFE T,

R, AMROBRTICHI VB ZHE & THHEZHG: () BRRRERATETmES
SARREELICLL D BILRL EFE T,

X L7
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