Bull. TOYAMA Fish. Res. Inst. No.2, 15-27 (2014) 15

BEEHAAICEVHEESNEEILBIZBITS
il R = X7 A Otz e

AT AREE*D*2 . Py g Rbes
(20134210 H 29 H =z ##)

Molting activity of juvenile beni-zuwai crab Chionoecetes japonicus estimated from field
surveys during summer in Toyama Bay

Tsuneo MAEDA and Isamu UCHIYAMA

In order to clarify the molting activity of juvenile beni-zuwai crab Chionoecetes japonicus,
monthly samplings were conducted for crabs from the 3rd to 8th instars of the carapace width
(CW) range from 5.5 to 39.9 mm from June to August in the year of 2002 and 2008-2012 in
Toyama Bay. The peak molting activity from the 4th to 5th instar occurred in August, because
obvious shifts were observed in the mode in CW frequency distributions and abundance from the
4th to 5th instar. The temporal shift in abundance from the 7th to 8th instar and occurrence of
soft-shelled crab of the 8th instar during summer (June-August) indicates that the molt of 7th
instar to 8th instar occurred in June-August. Increase in abundance of crabs in the 3rd instar from
July to August suggests that the crabs at the 2nd instar were inferred to molt to the 3rd instar in
August. Considering the molting frequency of juvenile crabs estimated under laboratory
conditions in the previous study, these findings suggest that it takes about 3 years for crabs of the
3rd instar to grow up to the 8th instar.
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Fig.1 Map of the sampling area for beni- zuwai crab Chionoecetes japonicus in Toyama Bay.

Table 1  Sampling record of beam trawl hauls in Toyama Bay in the year of 2002 and 2008-2012.

Year Date D(eIE;[h Dls(;[i;lce ?;162? Nu}l:;llaﬂes of Typetrc;ivbleam
2002 July 23-25 1,093-1,255 9,485 15,176 6 A
August 6-8 1,065-1,165 11,683 18,692 6 A
2008 June 9-11, 16 and 17 1,044-1,234 37,055 59,288 11 A
July 8-11 1,059-1,195 35,058 57,846 8 Bl
August 18-20 1,074-1,117 18,999 31,348 5 Bl
2009 June 8-10, 15 and 16 1,114-1,210 24,341 38,945 10 A
July 7-10 1,100-1,217 26,372 43,514 7 Bl
August 18-21 1,102-1,225 25,008 41,263 8 Bl
2010 June 7-9, 14 and 15 1,076-1,159 24,670 39,472 11 A
July 5-8 1,076-1,159 26,423 43,598 8 B1
August 17-20 1,076-1,259 24,726 40,797 8 Bl
2011 June 6-8, 13 and 14 1,076-1,155 27,842 44,547 11 A
July 11-14 1,078-1,146 21,519 35,506 9 B1
August 22-25 1,078-1,140 25,706 42,415 9 B1 or B2
2012 Junell-13,18 and 19  1,074-1,159 26,398 42,237 10 A
July 10-13 1,074-1,163 20,873 34,441 8 B2
August 20-23 1,055-1,161 23,207 38,291 9 B1 or B2

type A: width 160cm, height 35cm, mesh size 1cm
type B1: width 165cm, height 100cm, mesh size 0.9cm
type B2: width 165cm, height 100cm, mesh size 0.7cm
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Table 2  Size (carapace width) range of male and female beni-zuwai crab
Chionoecetes japonicus from the 3rd to 8th instar, which was
determined based data from Maeda and Tsujimoto (2008)

Carapace width (mm)

Instar

Male Female
3rd 5.5-7.4
4th 7.5-10.9
5th 11.0-14.9
6th 15.0-20.9 15.0-20.4
7th 21.0-28.9 20.5-28.4
8th 29.0-39.9 28.5-39.9
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Fig. 2 Size frequency distributions of carapace width of juvenile beni-zuwai crab Chionoecetes japonicus collected
in Toyama Bay from June to August in the year of 2002 and 2008-2012. Roman numerals above the modes
indicate the instars.
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Fig.3 Density ( N / 1000m?) of juvenile beni-zuwai crab Chionoecetes japonicus from the 3rd to 8th
instar in Toyama Bay in the sampling month (June-August) of the year of 2002 and 2008-2012.
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HETHEGE L7270y, F7-, B TENSE SI~DOILA, 6 HD 8 ARl b & & DOFREDH
ke L 72T DS TE oo 7o, 5%I1E, HER A 6 A D 8 AU ORI b IEKRT
HZEIWZEY, 2o OEHOMZERGN R T ETCOHMERH LN TEDEEZLND. £
7o, F2Wm B8 3E ORI DWW T, AFZECTIEE 2 #n & AE S5 HE 5 mm KO 7
ZERIFENANERETAZENTERD ST ENG, BEREOHEEZ LV /NS THR2ELT,
A ZO/NE T Z b ORIO T =2 EECERE L, L0 EM2IZF 2T 20801 H
5.

FREREANSHEINIERBORE =T OBEZERICOWTHE, Bl - 4 (2005)
DSECEGRIE K KIERI0. 6~1.1°C) ZFIH L7-fE ERIZE Y, FIE10~60mmiZ 31T 2 BLE Al
F g & MR FRRR DO BIER Z B & 23T L T2 (BRIl (B 480 =4, 773 X TR BT g (mm) +147.°3) .
ZOBRRRIZ, FoE O 7O FIEEEIE (RTH - A 2008) ZRALT, KlmHlo
iRz ke (Bhnl oI ZH#EEd 5 &, F 5 (13.3mm) TiX211H, 6 (18. 0mm) TiX233
H, %578 (25.4mm) TIE269H LEH SN, ZHh 6O ZE3H L TE 5D 3R DL %
ITWE 8L 725 F COHIM GBSO 7O B DA X7130 (2.04F) &7
5. AKRWFGETITIE 4B 5 5 i ~DOML AN 8 TR b, 728 755 Sl ~D
Bt 6 Honb 8 Hicithh s LHEHIENZ. LEEN-T, BINETIEIHHED 8 HIZHE AN D
9 5 W ~DOBLE 24T > T8RS, TR 2EHD 6 HnD 8 AIZHE T bF S~ lE Lz
EHERI NG, B 3MmEE A OVWTHIEERIS, ATH « A (2005) 12 X DB ATHIIE & Bl
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MR ORI, O FIEESME (£6.4, 9.2m (FTH - A 2008)) ZfRNA L THMEIZ LY B
s (%) #HEET 25 &, FBI3WMTILIT8H, FB4ETIHI9H EEHSNZ., 2o 08
ARFLTE SENS 2[EOMEZITWE S & 70D F TOMR (55 3 & 5 4 o Bl fiks A
BOEFE) 133690 (1.04) L7225, AREFZETIEE 26 O S ~OMEN 8 AlZfThbii-wl
REMEASRIB XL, B4 ED 55 S i ~DOBRZ KN 8 AICFE Lz EHEE SN, L - T,
FIETIIH H4E0 8 I 20 B SE~DBR 21T > 728K, T 0 14E%0 8 HI2E 4
BN E SR LI EHEIENS. UEDZ 20D, E3WMOI =N 5 EOMEE2IT-> T
B8 ET D E TCOMIMIZB L Z SEMEHNTE 5.

VL bz L CE MM B T 2 A O R X, WEBI 00405 E OfRFEZ (Fig.3) 126
KL TWEEZ NS, FHAMD010E6, 7 HICBIFTA0MEE L, ZNONME LT-1%D
20104F- 8 HIZRIT D5 5 M DA EEIL, W91 H 20084-°20094F DA & LLig L TRV Ml & 72 >
TN Z ED, 2 OFREEXZE ORTFECHT & - OFRERE & ik L TEE O @ MEREECH - 72
CHEETE D, ZOEMBIIZAE (20114E) 06 Hb 8 HIZITFE 6T, 24% (201248) @
6 HH 8 HIIZE 7Thnd L IXFE S CRAm I 2 LHEHI SN D28, 2 6 DA & L I20114F
6~ 8 HIZ1.03~1. 38fEA/1000nt & i 2 - (200947 520104) &L L CTEVMETH D, #
7 fhin & 5 8 W D20124F 6 H 2B 8 H DA © 40400, 39~0. 83f#{4/1000nt, 0.24~0. 68
fEA/1000m &, 8= 240 (2010~20114F) L L CEVMETH-7-. —F, S8 HIZE 3T
HoTERIL, BHE6~7 HIZIZFE 4T, 8 HITIIMZ L CEHE S s EHER S =28, 8
H O 3O EIMEN - 122008412 DOWTHR D &, B4E (20094E) O 4 vk L O 5
DT S R IR > T DIkt L, 8 H DF 3 50D 4541 55 £ A3 ELlt B9 183 7> 72 20094E 7 B
201 14ETCIE, FUED20104ENH20124ED 6 ~ 7 H DO 4, 725N 8 H DF 5l DA FE N
WTNHEWMEE 78> TWe, 2O X5, BB TRONIZERS=XY A O E DT
ZAIX, AR CHERI SN ERN= T A OREA TV a— e L<RHE L TWeZ bk,
FIBICBW IR R L RSO/ ELZ L TW5, T72bbe 3l (FIE : 46, 4nm, ME6. Smn
(ATH A& 2008)) DA =733 L& 34ERIT T 5 BIOBLE 21TV 8 i (£33, 7Tmm, HfE32. 6mm
(BT « A 2008)) IZHE L TWAOTIHARWhEHESIND.
ADAH_BELEDBRRLEER X=XTALUNDRXT A H=@OREIIONT, ZHETIZWD
SOMDHEBFEONT WS, AREOIEREFHORXT A =1L, H1wroiE a2,
AT TREL, ZRLIEIE, ESmolifs 6 » A, 56 MG K L2, H ik & Hell
INTWD (PR 1970). ZofERE &I, 6 3 (g (LLTFRER © 6 ~ 7m (FHEE 1968))
M 8N (37~38mm (JHiE  1970)) ~kETH2E COHMITB LZE 3FEMERBLOND. B
FHEEEOR Y Fu— L ABALEERICBIT D XU A =%, %3t (6.6mm) 255 8in (I
34. 5mm, ME35. 5~35. Tmm) ~KET D £ TITIE3. 3FEE T 5 & fEFE STV 5 (Sainte-Marie ef al.
1995, Alunno-Bruscia and Sainte-Marie 1998). [FIU< &y hua—L U AEHREDR > XTI,
B1~58E CIISHmBOBMBEN 6N, HB6, THMOUMIZ1IELHEINTWDEZ b
(Comeau et al. 1998), 5 3#n (7. 0mm) 2> 55 S #y (438, Smm, ME36. 2mm) F TIT3. 5ELZ T 5
ERBELOND. TO—J, dWEEREAEE (LUF, BEREKE) OA 4 XU A 5 = Chionoecetes
bairdi 1%, BRI OH S ~KETHETIZ8 » AZE L, & 3#n (7. 2mm) 7> & 5 8 v (HE33. Omm,
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HE32. 9mm) F TITIZ 7 7 A EHEE S TWD (P4 - HLl 1999). F72, 77 A EEITH T
HBFFRT A H =135 3 (FE6. lmm, ME6. Omm) 7> S (KE24. 6mm, ME23. 9mm) F TIT124
AuET5 EHEMEN TS (Donaldson et al. 1981). LA LD Z &b, XUAL H=@EDF 3
MNHH SnE COMMIL, 3~3.6FLMRDATUA T =k, 8~12,r LMD A ARV A H=LT
KES B ENZ D, FED - Sl (1999) 13, EFEKXEHEICRBIT 244X T A = TIEkiRIc
ETHETOHM 2.50) N7 FABIEDAF RTA H=DKI 25D 1, AARMED XU A H =
DOFIAL5yD 1 L, ZOHERKE L TAEBKIEDENEZZET TN, 74200, EEAEECE
A ARTA H=DAEBKIE (6.9~12.8°C (5~12H)) I, 77 AL DA XD A H=
DOAERKIR (8. 1~11.2°C) X°, HAMW (BHE) BT AU A H=0AB/KIE (2ChHiI%) X
DbhE<, —ICHFBEEOBE MRIIAKESEWE ERE < 725 (Hartnoll 1982) Z &X°, AU
A T =OFEFEBR TIIKED EFIZHEVRENELS 725 2 & (bR 1989) ZABHLZ, JEF A
HEDOF AT A H=DRENE NGO EMEIR L TWD (D - Full 1999). B F-HHjFEDO' Y b
0— L U RABITBIT D AT A T =0 BAKRIZAKGEOM T—1. 5~ 3 °C, KE100mT— 1 ~0.8C
(Sainte-Marie et al. 1995), AHFZEDE BT HX= XU A OABIKIRIZH0. 3C LKL, =
NG 2007 —ATHE 3ENDE SHinE TIT3. 3~3. 5EH H WL 34 L W ) iR W I %
B4 LIS, UbEDZ D, XUAL H=BOFE 3ENOE 8 Bi~D R 54 2 MR
VR BEREEKIE & OBENZRD Hiv, ZEIRIZI0CCU EE 2 5 EmWKIBIZAERT A A4 AU A B
=TI 8~127 H LEVDIZK L, F1—1~3COERWVIKIEIZAERT DA AU A H=TIL3~3.5
LR <, F0. SCORIRBRE T ICAEET 2 E B OR=XT A IZOW\WTH, AV T=¢L
RIFEEDOR L% 3FEREZET D EHEE ST,

3

AL EATOICHT= 0, & LR KEN R ER AL O AR EZ X LD & L2
MEBOF 2120, BB TOR=ATAORETER2L T hEY 7. £, KiglrE L
DHITHTE Y, IMNATEIE NKEERMRAIIGEY v 7 — B AR XK EERFZE AT O Z ARt 72 5 TN
IR EMOKER G EMT v 2 —KEMIEFTO KIGEEE IR ZE2B-7-. Zhbo
FRIRNESH OB ZERT D, 7ok, AUFSEO—EI3KETIC LD T3 EE LK G IR
HEERGEHZE) Oo—BL L UThhi-.

3

=2 #

BILBIZBI 2B = T A ORI 2 HEET 572012, 200243 K U2008~20124F D F
Z (6~8H) I[ZmHAOWEREZFNM L, 5 35 S it RIS LA 5 B Of H 24k
ZIGNC L. FE3IWMOT=0N8 I LIZZ &b, B2 DH SIm~DOILEN 8 AT
1T mlREMER R EINT-. FAEBOFIEE— R 7HNS 8 HIIT TESEICBITL, &
HFBEEIZOWT HFEREOHENHER SN2 &0 0, FHAEDNSE 5 E~DBL I 8 AITF
TELTEEHEES N, 6 A0 D 8 HIZH 7D DAREEN D L Dizxt L, 5 8 CidHmL
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TWeZ &, SHIZHE 8l TITIKH =D HBLEIG NI E N -T2 & D, 7N 8
B ~DOPEZ236 AD 8 ATz tHEE SNz, ZRETITELNTWAETE F COMM
fEICB T DR EEETLHE, B3WMNLESIMICKET S TOWMMNE LF 3HERM & HEH =
niz.
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