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Growth of the Tanner crab, Chionoecetes bairdi RATHBUN,
on the Pacific coast of southern Hokkaido

Yasuhiro WATANABE *! and Shuka MARUYAMA **

Growth of the Tanner crab (Chionoecetes bairdi) was examined from samples caught by crab pots and gill nets
between March 1985 and June 1987 from Funka Bay and the Pacific coast of southern Hokkaido. Juvenile males of 28
— 134mm CW were divided into seven instars, with mean sizes of 33.0, 40.6, 52.8, 71.3, 92.7, 116.6, and 128.4mm CW
and adult males of 75 — 148mm CW into four instars, 93.8, 116.0, 128.5, and 141.7mm CW. Juvenile females of 28 —
98mm CW were divided into five instars, with mean sizes of 32.9, 40.4, 52.7, 71.7, and 85.6mm CW and adult females of
76 — 114mm CW into two instars, 86.1 and 101.3mm CW. The growth pattern was similar for males and females during
the juvenile stage, but differed after maturity. The size increment was similar for juvenile males and females molting to

an adult stage compared with those molting to another juvenile stage. Tanner crabs 1 year after hatching attain 33mm

CW at instar VI, at 2 years 71mm CW for instar Xl , and adult for instar Xl at 2.5 years.

F—Tg—F I FFXUAHFZ, RE, B, £

FapE
BEAFFIISHT D54 XTI 4 H= (Chionoecetes
bairdi RATHBUN) & ,19834E B 7 & A & TL1B ¥ ,1984
£ 1985E D FERIZ100 t B TH - 722, 19864122300
t ,19874E121,400 t DARBDEERH 727, LH L, %
DFE1990F ZBR< £ 100 t EOWEBRTHEL T35,
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BIERY L [EREIZ1984%F A 5 1987 DI KB L -8
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ARFFI AW AR 19854 3 A2 5198745 6 HiC
M TC Fig. 1 EATHEBEATEBRTY VAR LED
BRLF AR T TREINZEDTH S
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Fig. 1. Map showing the study area, Funka Bay and the Pacific coast of southern Hokkaido.

Table 1. Number of specimens used in the analysis of size frequency distributions.

Year Month Fishing Male Female
gear Juvenile Adult Total Juvenile Adult Total
1985 Mar. pot 24 24 23 23
dJun. gill net 78 78 66 66
Jul. gill net 28 28 24 24
Sep. ‘gill net 44 44 24 24
Oct. gill net 109 109 88 88
Nov. gill net 71 71 49 49
1986 Feb. gill net 162 162 65 65
Mar. pot 590 423 1013 787 44 831
Apr. gill net 155 39 194 114 27 141
May gill net 525 21 546 225 44 269
Jun, gill net 239 90 329 133 106 239
Jul. gill net 146 3 149 58 18 76
Aug. gill net 543 5 548 125 60 185
Sep. gill net 166 2 168 46 41 87
Nov. gill net 14 134 148
Dec. gill net 61 23 84 26 29 55
1987 Jan. gill net 104 87 191 21 47 68
Feb. gill net 134 214 348 46 120 166
Mar. pot 477 262 739 113 323 436
Apr. gill net 34 45 79 5 45 50
May gill net 130 65 195 7 163 170
Jun. gill net 84 40 124 2 133 135
Total 3910 1319 5229 2061 1334 3395
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S THBT 3HHEIL0I% TH - 7=, ZOEHAFIOHEE
%, Conan and Comeau® 2L KBEHED I T 4 F =
(Chionoecetes opilio) DEHIHIE IR % Fi v 723 30 B 8
R BBHOHER (0.9~1.1%) LIFE—HL T,

ISR 5 5 ORI O BE 19855 3 A4 519874
6 A & TOREMREE LSRR L -8R, Hok
Bk TIEHIE28 ~134mm DHFE T 7 I HE S, Bk
TIEFIE75~148mm D HHE T 4 HIc K F & h 7z (Fig.
3) MED KBTI, BIE28~98mm DOFIFH T 5 FHZ B
# I3 HIE76~114mm O HHE T 2 HiI s #E X 7z (Fig.
3) o 2B U 7= MERE DS 3S FRIR & ARME R ZE % Table 213/
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L7z, MEHEL 12 AR R FIRHOLHHIERZ, Dk
DEPLEER L, DEBONHROBBEE:
X' BRETRET LAER, ROBEAZERLZ (Table 3),
R T & iz ARORRIRR O 2 EO FI9E S
5R® RO PIBHOFIEZE (RRE) 37 ~24mm
ThY, BRE (%) ((L.n—L.,) /L.X10THRE
N, ZZTLAIBERIOFR, L.aldHEROFIET
%) 1310~35%DO&MIZH 5 (Table 4), Donaldson
eral? X7 I AABETHE - AEOHEEROBER
(L.n—L.) #HiE30~139mm OFHE T11~25mm,
BEREE15~31%THEEWMEL T 5, 5T,
#A® BRIBORN=XY 4 (Chionoecetes japonicus) DX,
BE%LZ 7~16mm EREL, TOF— 2 5 REEEE
BHT5L6~36%L%k5, FEE PRELEIUALAH=
TRAWETHW A A X T4 H= LR CFIREEDRK
EBLREZRIX, £4 6 ~18mm, 5~32% Th -7z,
PYElok3iz, RO+ Xv4H=, REOR=X
TALEXTAFOBREREBEICREELIRLUTEE
PLTwaZ e, EFHRIBEOHEMRBICHRANERASNS Z
ERENPD, EMEOFEZIIHEIZLEZETFKL,
HRIERIHIEHE R LA L TELIAEWEEZL 5,
Xiz, ARCKEBEABOHERNERS L (Fig 3,
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Fig. 2. Realtionship between chela length (CL) and carapace width (CW) in natural logarithms for male Tanner crabs.

The line indicates the linear discriminant function. Open and solid circles indicate juvenile and adult males,

respectively.



176 FEARE - FLFHE

Male Female
20 40 60 80 100 120 140 20 40 60 80 100 120
1 . 1 Mar.
10_ML 985 Mar 10- o 985 Mar
10- m Jun. 10 - ,!Jm\ Jun.
107 4 4 o Jur.
LN Sep. 10+ N Sep.
104 A Oct. 104 A Oct.
101 AL Nov. 404 T Nov.
201 Bﬂ#\- 1986 Feb. | A 1osoreb.
20+ ™ A Mar. 40 ] | Mar.
Aor 201
20" p ot 20 T
= ’ ¢ 20_~ 1
10
204 May. T
- ] Lo
207
= 20- Jun. 4 <
S 20 Lo &
£ 204 Jul. - 10 2
) - &
paar 9]
E 20: AUg- M L1010- ':20 o
[ Aug. L
10 VLA 10
204 Dec. ]‘1 01 01 Sep L1 0
y | @ 10 Nov. Lo
o04 1987 Jan. » 10 Dec.

20- Feb.
Mar.
404
20+
Apr.
104
2041 May.
10 Jun.

bl 1 1 1 1 i L L L L H

20 40 60 80 100 120 140

20 40 B0 80 100 120

Carapace width{(mm) Carapace width{(mm)

Fig. 3. Size frequency distributions for male and female Tanner crabs caught by crab pots and gill nets, with fitted
normal curves to the distribution of each instar. White and black areas indicate juvenile and adult crabs,

respectively. Arrows indicate the mean CW of each instar.
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Table 2. Mean carapace width (mm) and standard deviation of male and female Tanner crab instars estimated from

analysis of size frequency distributions.

Instar
Year Month  Sex n n+i n+2 n+3 n-+4 n+5 n+6 n+7
Juvenile _ Juvenile  Juvenile _ Juvenile _Juvenile __Adult Juvenile Adult Juvenile Adult Adult
1985 Mar. Male 33%24 52.0k4.7
Female 329423 51.6£35
Jun. Male 41.1%£38 53534
Female 40.0+2.0 51.6%x29
Jul. Male 39.7%+36 53.7%x28
Female 40.7+43 544x38
Sep. Male 51.64:3.3
Female 534+26
Oct. Male 69.1+5.8
Female 69.2:4+4.4
Nov.  Male 70.1+54
Female 706454
1986 Feb. Male 70147 88.8+33
Female 70.0+=3.6
Mar.  Male 53.3+44 707457 885+4.8 888+£52
Female 52627 71.1%55 84445 85040
Apr. Male 72344 93.6+7.0 93.2+46
Female 72.6+3.7 858434 85.7+43
May Male 734%=48 91854 944+6.0
Female 72.2+3.6 855138 852438
Jun. Male 726+6.2 89.0+6.1 91.9£6.0
Female 72.9+46 839+28 82.7+39
Jul. Male 726434 90.0x7.7
Female 73.1+36 864149 84.0%36
Aug.  Male 71554 927586
Female 722:£4.1 87944 85649
Sep. Male 71042 93.2+54
Female 729446 86.6::52 85.7+£3.9
Nov. Male
Female : 87.2+48
Dec. Male 93.6+5.1 95.1+48
Female 86.5+4.1.875%41
1987  dJan. Male 97.3:£59 96438 114549 1153+79
Female 846+39 864=%36
Feb. Male 97.3+52 951+38 114576 116.6%8.1
Female 83456 86.844.7 100.6x4.7
Mar.  Male 97.61:6.6 954459 114464 112769 129.44:3.1
Female 87.0%+42 88436 99.9+56
Apr. Male 946458 118.1%£7.3 117.0=54
Female 101.6£4.7
May  Male 118459 118247 1287429 127.6+4.3 141.7x4.1
Female 88.2+4.1 101.9+4.3
Jun. Male 119.8+6.2 1281427
Female 874146 1024+4.9

Table 3. The #* test of goodness of fit between the observed size frequency distributions and fitted normal curves.

Sex Male Female
Stage Juvenile Adult Juvenile Adult
Year Month N x> df P N _x® df P N x> df P N__x° df P

1985  Jun. 78 073 3 0.86 66 0.39 2 0.82
Sep. 44 0.22 4 099 . 24 0.005 1 0.94
Oct. 109 2.24 10 0.99 88 1.98 7 0.96
Nov. 77 8.02 8 0.43 49 0.76 6 0.99

1986  Feb. 162 1013 10 0.43 58 0.21 5 0.92
Mar. 590 17.55 22 0.73 423 3.25 12 099 787 17.04 15 0.32 44 0.28 5 0.99
Apr. 155 2.03 12 0.99 39 0.11 3 0.99 114 2.99 6 0.81 27 1.12 1 0.29
May 525 9.31 19 0.96 21 0.01 1 0.99 225 6.78 11 0.81 44 0N 3 0.87
Jun. 239 775 14 0.90 90 4.34 9 0.88 133 294 7 0.89 106 210 i 0.91
Jul. 146 5.62 13 0.96 58 226 4 0.69 18 0.04 1 0.84
Aug. 543 8.16 21 0.99 125 2.09 11 0.99 60 1.96 6 0.92
Sep. 166 474 15 0.99 48 2.60 2 0.27 4 1.93 4 0.74
Nov. 134 2.68 g 0.97
Dec. 61 0.27 6 0.99 23 097 1 032 26 0.37 1 0.54 29 0.33 3 0.96

1987  Jan. 104 10.69. 8 022 87 5.39 9 0.80 21 0.22 1 0.64 47 0.42 4 098
Feb. 134 787 9 0.55 214 1518 17 0.58 46 1.1 4 0.89 120 499 8 0.76
Mar. 477 8.85 20 0.98 262 5.21 15 0.99 113 0.92 7 0.99 323 5.07 12 0.96
Apr. 34 0.46 3 0.92 45 1.70 5 0.88 45 3.22 5 0.67
May 130 5.00 8 0.76 65 0.58 2 0.75 163 3.01 11 0.99
Jun. 84 8.29 6 0.22 133 0.93 11 0.99
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Table 2), Z#HE S 240V L SWMHEELRENS, 22
TR/AOEHEAT (FHHIESmm) % n B LT3
Y 19854 3 FIZMERES IS n IEIRE L n + 2 EIRE (P
WHRESOmmM &) BRENE, X5, HTIRERNS
L ERAHHBRICN TIRH BT LN TET, HEiREL
LTRETE G -7, FiE24mm B O BRI 2
Wohiz, 6, 7HEn + 1R (FHPIE4OMm BT
#) &n+ 2BEIBEAHBEL 10,11 n + 3 IR

(P FIE70mm Bi$%) D AD R 5 N7z, 19864F 2 A LIk
IZHT72IC n + 4 BEIEE (HEO EHRIEOmm B, MED
¥ EPIESSmm Bi#R) VIR L , 3 AiZid n + 2 kTS
BUHERL, X 5 IZREHO o + 4 B (O FIE
90mm Bitk, MEDFHFIESSmm Bitk) BRSOz, 4
ALFEIX9 HEZTn + 3WEARE L n + 4 BEHORRAH
En + 4BBORKENED SN 12HCE 0 + 4 5H
DRBAEE & RAFESR SN2 1987FEO/IE, 1 ~2 A
Zn + 48HE n + SEE CRYPIELLSmm #if%) O
REAREE L AN L, 3 AiCidn + 6 108 (B
FRIE128mm RifR) OBREEAMNDHY, 5 HIZEn + 4
MERARONES KD, n + 6 MEOFKERE n +
7 B CEYFIR141mm) OREFEL D - 72, METIE,
1AEn + 4BB0ABREGN, 2,3 En + 5%
B (CPYSFIE100mm Bi#E) OBAEEMNHEL, 4 AL
En + 458 E n + 5 BEOREED ZAED S his,

HEREOREIZIE, BRARRICIZNS n + 4 SR, 52
BARDENIz, LA L, FE—EHORBIEE & BRIERD
SEHRIR I & —B L T, REEEI»SEUE
BRARH & RIS & BN DRATIF O RRZZED
ENLhoT (Table 4),

BEZEL, Table 4 IR 5N % & 5 AT L
T, RRICE ZRELI—RIZCPIEOHE AL &L 61
WAL, HRALBEIZRE SRDT 5%, B
Lo THbohizzaLF—4, BEEIZAT S, K
EBNOBESBRZDGFED T 5720 TH Y™, Pauland
Fui QA6 7 5 A B BEDA A X T4 F =2 T x
NF - & RE LRRRORBRE|ME L T 5,

BHEBREOBRE 22 TR PEYFIES3mm T
HBERAD ko2, LU, HHIZRL 54,1984
# 8 HICEHEXTHD TR T HFIES.Omm &
73mm DR ZMEIFEEDN SN = BHETHERE
Xhis (Fig 4) (B, REEER), ZOMH =8
FAIESSmm DI D AN B EREL T, 2O =L
Table 4 DF-HIFEIC Hiatt®? ORI ABH L2, B
AR & BRARH D 2 KOBEHRA TR IR, TORE
DEEREIRIX11lmm & & 0 B3 38 L2 HD50%
BEAR (FEll3mm) &IEIEF—$2 (Fig 5). M
TREEIET S ERE LAWY OTRBRERICORE

HL7,
EERER (L.w=aL,+b) OREEBRIIROLE
DTH5,
M OREAE L..=1.260L.+1439 (r*=0.996)
I ALNE] L.+=0.692L .+50.862 (r*=0.958)
I FekfA# L..=1334L.—0670 (r?=0.993)

22T, L.nldBHEROFIR, L. IXRRRTORIET
b5, WHEORBREHADOEERERICIEEZ T A2 >
7= (SRorEHr, 1% P =0.336, tIH P =0.258) O T,
WML LD THIET S L, RiEL.=1.272L .+
1.058 (r2=0.997) L& -o7=,

Table 4. Average carapace width and increment of instars of male and female Tanner crabs

estimated from the arithmetic mean of the mean carapace width of each instar in Table 2.

Average carapace Increment
Instar Stage width  (mm) (%)
Male Female Male Female

n Juvenile 33.0 329
n+1 Juvenile 40.6 404 23.0 22.8
n+2 Juvenile 52.8 52.7 30.1 305
n+3 Juvenile 7113 71.7 35.1 36.0
n+4 Juvenile 92.7 85.6 30.0 19.5

Adult 938 86.1 315 20.2
n+5 Juvenile 116.6 25.7

Adult 116.0 101.3 23.7 155
N+6 Juvenile 128.4 101

Adult 1285 10.8
n+7 Adult 141.7 10.4
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Fig. 4. Size frequency distribution for unsexed Tanner crabs collected by
beam trawl in August 1984 on the Pacific coast of Tokachi,
eastern Hokkaido. Numbers above the modes indicate the mean

carapace widths(Torisawa, unpublished data).
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Table 5. Carapace width (CW) and age of instars of male and female
Tanner crabs from the Pacific coast of southern Hokkaido.
Predicted CW was derived from the juvenile growth equation

(Ln+1=1.272Ln+1.058).

Instar Observed CW (mm) Predicted (montﬁieaﬁer
Male Female  CW (mm) settlement)

I 3.0

I 5.0 48 05

il 73" 7.2 1

v 10.2 15

v 14.0 2

Vi 18.9 3

Vi 251 5.5

viI 33 329 33.0 8

X 406 40.4 43.0 11

X 52.8 52.7 55.8 14
X1 113 17 720 20
X 93.2 86.6 26
X1 116.0 101.3 32
XV 128.0 44
XV 142.0 56

*, sex undetermined juvenile
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BHCER SR AR MBRILE B> 5
B EITEOFM A B L TR S,
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Fig. 5. Graphic representation of Hiatt growth models for juvenile and

adult male and juvenile female Tanner crabs. Open and solid
circles indicate juvenile and adult males and open triangles
indicate juvenile females, respectively. The solid and broken lines
indicate the Hiatt growth equations for males and females,

respectively.
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Fig. 6. Size frequency distributions for unsexed Tanner crabs collected 10 ELEZ N0 T, REBBHOBEEREE, 1,
by beam trawl in September and Octdber 1991 on the Pacific V#H513054 B Visgiz 1 v HeHEX NS,

coast of Kushiro, eastern Hokkaido. Numbers above the modes

indicate the mean carapace widths(Sasaki, unpubilshed data).

Table 6. Percentage molting activity for male and female Tanner crab from instar Xl to instar XV . Maximum values for

molting activity by each instar are underlined.

(A) Males

Stage Juvenile Adult
Instar X—-X1 XI—>XI XI—-X XI—XNV XI—->XI XOT—-XI Xm—-XN XN—-XV
Year Month % Number 9% Number % Number % Number % Number _ % Number % Number 9% Number
1986 Feb. 296 125 ] 161 4] 36 0 125
Mar. 0.3 344 1.3 524 0 180 20 767
Apr. 2.1 106 26 155 0 57 1.4 146
May 0.6 309 8.0 538 04 239 48 331
Jun. 4] 705 5.0 240 74 169 6.2 161
Jul. 0 71 128 148 35 86 9.3 75
Aug. 0.8 251 279 544 1.0 293 364 256
Sep. 0 60 359 167 0 107 419 62
Nov. -
Dec. 5.0 60 52 60 o] 21
1987 Jan. 1.3 77 247 102 4.0 25 3.1 32 295 133 40 25
Feb. -0 85 134 135 40 50 0 35 8.8 264 40 50
Mar. 0 325 7.1 478 0.5 186 0 74 7.6 476 27 223
Apr. 9.1 33 0 33 0 43 0 35
May 52 58 9.3 129 8.8 35 138 80 39 76
Jun. 48 42 3.3 50 13.6 22 10.9 55 0 52
(B) Females
Stage Juvenile . Adult
Instar X—oX1 XI->XT1 XI1-=X1 XI—=X
Year Month 9% Number % Number % Number % Number
1986 Feb. 30.5 59 15 67 3.1 64
Mar. 0.6 667 28 743 3.1 713
Apr. 1.0 100 0 114 0 128
May 0 184 22 228 2.2 229
Jun. 0.9 113 8.2 134 54 222
Jul. 0 32 14.0 57 118 51
Aug. 0 79 288 128 267 138
Sep. 0 30 333 48 21.9 73
Nov. 0 18 0 135
Dec. 125 40 135 37
1987 Jan. 22.2 36 21.8 55
Feb. 240 50 238 122 854 .48
Mar. 0.7 142 54 241 2563 225
Apr. 0 5 61.4 44
May 0 7 1.1 88 6.0 84
Jun. 0 1 0 72 0 69
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Table 7. Comparison of the mean carapace width of Tanner crab (Chionoecetes bairdi) instars fonud by Donaldson et al.
(1981) in the northern Gulf of Alaska and this study in the Pacific coast of southern Hokkaido and for snow
crab (Chionoecetes opilio) instars found by Kon (1980) in the Sea of Japan and Sainte-Marie ez al. (1995) in

northwestern Gulf of St. Lawrence.

Snow crab Tanner crab
Instar Kon (1980) Sainte—Marie Donaldson et a/. This study
et al. (1995) (1981)
Male Female Male Male Female Male Female

I 317 3.19 35 34 30"

il 4.6" 5.12 4.6 45 4.8*

il 65" 7.65 6.1 6.0 7.2*

IV 9.7 10.97 8.1 7.9 10.2*

\% 135" 15.32 10.7 10.4 14.0*

VI 19.6 19.0 21.02 14.1 13.7 18.9"

VI 273 279 28.48 18.6 18.1 25.1%

VI 368 37.2 38.25 246 239 330 329

X 492 496 50.73 325 31.6 406 404

X 65.2 66.2 6453 429 417 52.8 52.7
X 1 80.0 774 79.79 55.0 53.6 713 717
XO 934 96.67 695 678 932 8686
XI 1056 115.34 86.7 82.7 1164 101.3
XV 1167 135.99 1085 970 128.4
XV 1268 1318 1417
XVI 1359 156.8
XVI 1442 1835
X VI 212.1

*, sex undetermined juvenile
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