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Maturity and spawning of Tanner crab, Chionoecetes
bairdi RATHBUN, 1n the Pacific coast of
southern Hokkaido

Yasuhiro WATANABE

Maturity and spawning of Tanner crab, Chionoecetes bairdi, were examined
in Funka Bay and the Pacific coast of southern Hokkaido. The samples were coll-
ected with gill nets or traps during February-November 1984 (except June and Sep-
tember) and February 1986-June 1987. The carapace width (CW) at which 50% of
females exhibited orange ovaries was estimated to be 69mm. The CW at which 50%
of females and males were mature was estimated to be 84 and 113am, whereas the
onset of maturity was estimated to be 70 and 75am CW, respectively. Primiparous
females extruded their eggs between July and September or January and May,
while multiparous females extruded the eggs between January and May. Egg-hatc-
hing occured in both females between January and May. The number of eggs per
brood decreased from an average of 234,000 eggs to 151,000 eggs between the stages
just after the egg extrusion and the appearance of embryonic eyes. Mean length of
uneyed eggs was 0.50mm, while that of eyed eggs was 0.65an, the latter being signifi-

cantly larger than the former.
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Fig. 1. Map showing study area, Funka Bay and the Pacific coast of southern Hokkaido.
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1. INEASBRTIRES

F A X7 A 5=, BUEICET SRR (BRI 1TV, ARFISEE IS
TREDNTREE 5%, IORKRMKEEEBICRELENGITON A, NHORBIZZ O
RERIORBEI T E 27 RREHTHRESEAZA LV Y VBROIPEE B> JkiE,
Fig. 2 AITRT & D ICHIE60mnA 5 HE L, 2 TOREEOIREA KRBT 2 HIgi386mll LT
b3, DI, Somerton® ICHEOFIERAR (5 mmfilR) MICBUE DM A FZINE % - ik
DEA (%) % Logistic®X (Y =100/ (1+exP (a+bx))) B T0%HIF
(EABDE0% M E DIRREL L B HIIR) 2RH B &, 6omeHEEs N3 (Fig. 2 B),

2. BiEOXEZZ

HEATAICET 25/ MNIRIET0mTH D, R U 7e T Tois D 509% Fif %R 5 &84
mEHEEN S (Fig. 3). BB, HOBIKMREEFIRIOmM TS b, R/DEREEREARRK
& & DRI I3 26m D HIRZEMH 5,
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Fig. 2. Relation between carapace width and ovary maturity(A), and relationship between
crapace width and percent orange ovary for immature female Tanner crabs in January-
March 1984, 1986, and 1987(B). Dotted liens indicate the carapace width corresponding
the 50% level of orange ovary appearance on the fitting logistic function (solid line).
The logistic function is fitted to the percent orange ovary wihtin 5 mm carapace width

intervals.
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Fig.3. Carapace width composition of female Tanner crabs from February to November
1984 and February 1986 to June 1987CA), and relationship between carapace width and
percent mature for females(B ). Dotted lines indicate the carapace width corresponding
the 50% maturity level on the fitting logistic function (solid line). The logistic function
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Fig. 4. Relative growth in chela merus length against carapace width(A), and relationship
between carapace width and percent mature for male Tanner crabs from February to
November 1984 and February 1986 to June 1987( B). Dotted lines indicate the carapace
width corresponding the 50% maturity level on the fitting logistic function (solid line).
The logistic function is fitted to the percent mature wihtin 5mm carapace width intervals.
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Fig.6. Monthly change of gonad index of mature female Tanner crabs of the following sta-
ges from February to November 1984 and February 1986 to June 1987 : soft shell,

females just after final molt and just before spawning ; uneyed eggs, females which

carry eggs without conspicuous dark eyes ;

eyed eggs, females which carry eggs with

dark eyes ; residual eggs, females which have residual eggs in the spent ovaries;hatched

eggs, females which have empty egg cases attached to the pleopods. Dotted lines indicate
the mean of gonad index.
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MEOLHIH LD RECETL, EAEKLMTsIELD, EGIHOG IESRUELL
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#=18) RI0PAETlkd T o AR, ThLBEEL 2AcEESE (CFEG 1E=9.0)
EL, 5 AZTENMEET R, COoR, KGO G IEOR(icdTH, 8IS
I BEBELI2AMS 5 B TEWEICET ABE0 2B SED LN, Lid, &
O BRI EREZLONE 74 A v A="OfESHEL TV,

Bkt T I3 iaEREEkIcEZEET 2, 1 AL S 5 AOAERBRER (G 1) Officid 2 ##b52
Hohd (Fig. 6)o NEARBLLEG | BRIFICRIRNEEML . EiETH Y, K
G IHOZ < REFEEOHZ VA Ly VEOKRFERINERINL, Ot IBRNI
BAREET AEETH 5, 2 OFHLGIROEG I#RESHA, 6 ACAETRLAL
G LEARMU WA, Z2hlIBHALIOAC A0 550 LoEG THIBTL, 1A
9. 00 BEMIcEL 5 HE TEOMAEMREL, 6 ALBHELR M3, 1, &R
REBOENENEEZL SN AWPRAGR, 2A»S5HETH, 8HIKRON %, &5,
ZOREEDG 1 DfEi36.0~9.0TH 3 (Fig. 6)o

4. BERGAITESR (5180) ORE

BEIOUERLIC L S ATV T BB RIHHMENR I Z Table 112/R L1c, RFERINZ12AZERS
KATRONDY, EIREEKELHMENZ 0 (AEOEMLIFENICEFEIYES2) 3
1Am>5HETE8H, SH@BO W, T 1 Ad S5 ADEREREER Sh il
O—EE8 R, IHDTNIIKFMEKTS 5, BWREDHEA LRIV IOAH» SHEL 5 A
$TEON, 1| BLUBRIMIESEV DTS 3, HMLEOEOWRERRICFR>MiAIZ 2 A
mo5HcEBLND,
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ABRDIaEIRE, 4 A OFKRIRIIT 8 ~33FHOHBETH v, F23.477%0 (HiE8e~121
m) TH5, 108 ORI 9~23Fkio%PT, 15158 (HiE84~115m) TH 5,
AR OINE I FROMA & & biclms 2 ERnBED Sh 5 (Fig. 7)o LAH-T, 1
IR & RO BER % Haynes et al.V it » THHBA TR T LIRD L S8 %,

KRN logey=—7.1483+2.2108 log.x
(r=0.653, n=33 P<0.001)
F MR 5N log.y=-—11.1135+3.0159 log.x

(r=0.946, n=20, P<0.001)
ST, Y RMIEE, x REIETH B, IKiT, KFRINERKRIVOBIFMDZEIZ>WTIHS
AR RO TRIT 2 &, TRRRORBRBICREERENHELREARV (F=
4,882, P>0.05) #, BRUIFREEEMSSD (F=20.395, P<0.001), FERIIOFIIIEK
BFRRBINOZ2h & v /074K, #1008 ORBLF TIRK25%HEDT 5,
BRiRI, AFEIBIITE0.50m (S D=0.042), FIRINTHEH0.65m (S D=0.017) b,
RIBINOADBEZICAE W (t =1548, d f =49, P<0.001),
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Table 1. Percent of each developmental stage (uneyed, eyed, and hatched)
of external eggs attached to pleopods of female crabs in January-December,
1984, 1986, and 1987. Numbers in parentheses denote percent of females
which have residual eggs in their spent ovaries : H, hard shelled females ;

S, soft shelled females.

Date Individuals Uneyed eggs Eyed eggs Hatched eggs
observed (H S)
1984 Feb. 15 13 87
Mar. 51 78 22
Apr. 66 86 14
May 22 86 4 10
Jul. 30 100
Aug. 22 100
Oct. 11 100
Nov. 13 100
1986 Feb. 29 86(17 28) 14
Mar. 46 100(37 )
Apr. 21 100(19 )
May 31 100(¢ 3)
Jun. 74 100
Jul. 20 100
Aug. 27 100( 4)
Sep. 21 100( 14)
Oct. 31 68 32
Nov. 140 37 63
Dec. 88 100
1987 Jan. 46 89(7 2) 11
Feb. 110 42(14  5) 57 1
Mar. 313 90(28 6 12 8
Apr. 43 100(51 5)
May i 94(10 ) 3 3
Jun. 52 100
X104
30
°

Number of eggs per brood

Uneyed egg : logey = —7.1483+2.21081 logex ( r =0.653)
Eyed egg : logey=—11.1135+3.0159 logex ( T =0.946)

OUneyed egg
@Eyed egg

80 90

T
100

Carapace width (mm)

T
110

T
120

Fig.7. Regression of brood size against carapace width of Tanner crabs in Funka Bay
and the Pacific coast of southern Hokkaido in April (uneyed egg) and October

(eyed egg) 1984.
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1. BEIETHIRES

p & # =K (Majidae) O A =13, —HICHEEEE SBA S b MTERBIIEE L& Pk 5 BB B2 43
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B39, A4 X74 A =0EbE UBRBBEETY, < OBBHKMEE OB E KT o
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HA - BRAHIRIRSm TS 5, 7 F 2 H B TIIIIEORFE PR 538 54, 50%
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1270mnT, % D509 R84 T, BAKEUAIXFIRmIZIE > TBY, TIANBLRE
BlUAXE (%4 PIE73mm, HIE83mn, FIEI8m) TH 57

%72, EHEEIET 550%F1RIZ113m T, Re=1) v 7O REI09~11Tm"Y, 77 R
A BOFIEI10m® & REFLTH 5, T, B/REk (FiEbtm) &HEAKE (PRl
33mm) DOHMEEH58mdb v, RiEICEYT % FIREEEPHIZIEV s Donaldson et al® WL L
R EREOBRIc L 3L, TOFIEER 3M - JROIBHEAT 5,

2. EIE AL

MbT@E%(uTmEthé)wﬁﬁu,iﬁWM@EEﬁ%ﬁ(GI)ﬁ7H.8
BE2ENS 5 BicEd 50, BRBEROMEbFESICHET 2 (Fig.5) <& &
SItEEINE b\ A L v UEOKRRRDIA TR L EH L /SRR I R IR E R SR M
8H, 9AL1AMS5AIRSNS (Table 1) T&M5, 8H, IAhyTEL I AR
55 HD 2 MH B LTSN, 2 EEMBOE (UTREREIFS) &, fRIRAHD
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RO A N T A MG | A5 5 HicthBlT 3 ehd, 1AL AiiTbiid s
EZoNb,
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KL D bRVIZARN S 5 AFHTH B ERMESNTVE " Y HABDOXT A7
= OXENOBII, SERNOEY (2 »540) LRy 9H, 10 LHRESOTY
B9, 1o, RHI® REERATRED y A= bHMERS10H, 117, EEWHIAL55H
b B EBRT VB, WENOP] & IIEINEA D EIR I KEIMEE O E h LRI
kB, Livl, MEAFEEDF+ X7 A # = OFEENEGOEIGIE, EEINEED
FhERNZ8H, VABLUENEEL IHAL5 A0 2ER SN, BIbLfl & RS
560ﬂﬁmu,&—U77@@#%%74ﬁL@ﬁﬁ%ﬁﬁET%E%@%ﬁﬁZHmé
AABEU6H, TACEBShIEBRTEY, HHAFEDA + X7 A 7 =EIHGIEN
@%@EW@ﬁZE&%:&%ﬁ%LTu%otﬁ,ﬁﬁﬁﬁ@&%%ﬂdkﬂ&m@ﬁ%
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B LB /e b DDV En D, OO R SN 2B REEIET 2K
T EOBEMETRBL TVWE LD EMEIN S,

SAENZ, SAERITWRERIES 1 A5 5 i@ oh, #1084 OIRE R A
BEETOVLAEGEMN2A®S S HiTHBELTWA &S, 1AhS5HEZELZONS, L
fehio T, BREIREGEOKEIMRIIR 1 Ficbk2 b0 tHEsh D, TENREED 212,
LAPS S HIERT 20 TR 1EMEEZONEY, 8H, IAKRENTZHOTIZA
~9PHELRBIFLI~IDHOEAEL SN B, KFEIL2 [BIH LA D BEYN I S LB I TT
bhB/H”, TAINARIEINEORBIINE BT B &3, Fig.62B3 &, 100H»
S12HIh I TG IEBLOKRMORBZIEE o HENED S0 e, 8 H, 9 HickEdn
L7 fERi211H, 2R TOESABIcREL 1 AD5 5 AHUENT A L b &L
G0BDT, 4~9hHOEINPRKOTIREMA RSN S, LaLl, 1A»S 5 BIcEL
TEEDIFEDIIC | FEESTBIE, TSAHBOAAZDA H =9 DPHEROLT 4
H = TRYIEIVEA ORI | X TH B T &, T4 #= (Erimacrus isenbeckii
)®, 4 5377 = (Paralithodes camtschatica)®, 775 #=(P. platypus)®, ~+ 4+ #
= (P. brevipes)® OINHRIOGHK | FE 1B ENL L THEZEHEEEINTVE I Eh D,
ARED 4~ 9 Hh A ORI ZEINEKR B, 51, X7 A A = TIIEKIED R BRI
DFHDIF"HRESNTEO®, 100512 ICIIESFRBTHRBINE T 2 Fi& %
RETEUD LA O BETENR VL, Lidi-T, EL50MIEEZEL 312l T
HIRESGE LR R &, SHRIHOOICT 2B ENS B, 11, 8H, 9 HICEEINT 2 WIEEIRE Gk
DI REIRA O Z W L ZRSBH 5, CDOT EiE, HEABOXIA H=PF 5 2%
BOAAZXTAA=THRONZIBRFLENSE L, SO BRBRRTVWE &S IcATNORAL &
B, MU ET 2REKEBLCAERBREOKEREI S LLRIATIHENE 3,
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HEAPFETOA+ X7 4 7 =OAINOTENEIZ, KRFIRIVNTIL23.4 55 (8 ~335%D)
, FERIFTEIGI5.100 (9~23K) Tho1o 77 ANBTIR, KRBIVTELI6.95
KL (3~327%kD) , RRIVTEIYI13.3/5% (2~31FK) THOD, =Y v #ETI3AR
IR DILINEA 15158 (7T ~4005k0) EWMEEINTWAEY, 2L T, WFhOBEHEHT
bHIENKE R BRI AT 2, BIUKE X OfEE KT 2 & BREAEED
AR TS 2 HBOZThED BV, LHL, "=y /EoshtBEREELEL LN
%o TROVEUIIRIEEDN G & REIEIAE TRELZTEDBHONTED®, 75X ABED
AR OZR N SORGEOEIGOERICGERNT 2L b EZ 5N 3D, HEDEZARHT
H5b. EBOX7 A #=0HIE GRRIRIY) 3£ 0T 3~8 ki (FHIE70~79m)
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size) ZHlRYT 57 12, HIEMAE L, BT 3L 5I/MNIIZH>+ 4 X7 4 F=pk
ENBMEENEFE >bDEEZI ONSB,
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NTHBY, Hilsinger” 37 5 AW BOAF XA H=DEMKOBPLOERIc> WTEYE
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1Ed b5 Ao 2 EHEES NI,
4. MMEBRERAERORERELELS 1 AMS 5 ALEES NI,
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