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Distribution and Maturation of Adult Walleye Pollock in Autumn
in the Japan Sea off Southwest Hokkaido

Yoshihiko Kamei,*! Tetsuya Takatsu,*? Shogo Takagi,*!
Toshikuni Nakatani,*2 Toyomi Takahashi,*? and Tatsuaki Maeda*3

In order to elucidate the association between the distribution and maturation of adult walleye
pollock Theragra chalcogramma, otter trawl samplings were carried out in the Japan Sea off the
southwest Hokkaido in October from 1989 to 1994. CPUE values of walleye pollock were significant-
ly higher in the coastal region than those in the offshore region through the sampling years except for
1994. Proportions of males were significantly higher in the coastal region except for 1993 and 1994.
Many males were nearly mature, and no differences in male gonad indices were found either be-
tween coastal and offshore regions or among the coastal areas. In contrast, females collected in the
coastal region were more mature than those in the offshore region. Clear geographical differences in
body length were not found either among males or among females. Sexual differences in reproduc-
tive behavior and maturity might be responsible for the skewed distribution pattern of adult walleye

pollock in October.
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RTik, A7 b &5 Theragra chalcogramma @ g 5p
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BRI OD T L2 y FITHAIN TR,
1987 FLIFNIIABMOBFAERBIC OWTIHIF LA bl
LRI TWiahs7, BELIL, 1987485
1996 FE = TOMM, A4 by X5 D5y Atk R EE
WS 5700, KIRICh- 2 E2%EH LT &/,
BONAHEREL L LT, 4 A LHOREHIIL
15 LU 10 A OREAAAKIESS N 50 B R EED 57,
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Ele TIZE AL, 10 AOMEERICISIT D 2y by
FoORBIEIBRIBETEWAMEE LR L, BElsh
72IKTR 400~500 m DS » RS 52, JEoOFE
IS A OB T LCER L, HERAT OREI
BT R»CEET L LOLEEINT WS, §E
PRERIT S UGl U e B IR T SR T B 2 77 5 70
id, AETER OB S EINEIEERE - h Fh
WKDOWCTHLNMCT AUERD D, I THRPZE T,
1989 470 5 1994 F D FHFED 10 A OFERE R % F
T, BT S LR DM OILTRR 54 % L L, 24
IR 3510 % EEIRELE OB IC >\ TR L 7,

MH&E S UTHE

1989 0 5 1994 S5 TOMHE 10 A, JhipE Ak
PEFI R EEMIALEA (893 +V) FH L CHEY
fI-7z (Table 1, Fig. 1), A% b ¥ 58Kz, B,
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Table 1. Catch and measurement data of walleye pollock collected by midwater trawlings of the Hokusei Maru
in the Japan Sea off southwest Hokkaido from 1989 to 1994

Total catch Number of fish

. Number of - Standard Length(mm) Gonad Index(G.I.)

Y P ; b d (Numb

ear eriod trawlings ofl?nré?\l,?dfgls n};}aismugfat(urgrgsﬁr Min.//Mean+S.D.//Max. Min./Mean£S.D.//Max.

Male 498( 2) 293//353.2+26.75//486  0.04//7.7+2.42//17.0

1989  Oct. 14-24 14 T
Female 303(19) 248//366.7+31.54//455  0.8//6.7£2.61//13.8
Male 696( 6) 212//352.2+23.99//421  0.05//8.3+2.34//14.6

1990  Oct. 14-24 18 184 weimmeomememeenen e L
Female 559(22) 300//367.7+30.75//499  0.3//5.7+1.96//13.3
Male 511( 3) 261//354.1+21.78//444  0.2//8.4+2.19//15.6

1991 Oct. 15-24 12 s R
Female 306(21) 269//366.8+28.14//461 0.8//5.7£2.04//12.4
Male 780(10)  192//355.3+24.23//473  0.04//8.3%£2.67//20.6

1992 Oct. 13-23 18 177 S RSN SNES AS
Female 543(33) 274//368.1+33.54//514  0.2//6.3%3.36//18.5
Male 604( 3) 254//359.3+27.12//472 0.5//8.7+£2.54//19.3

1993 Oct. 13-23 15 7 A T T
Female 497(12) 305//376.5+25.74//460 0.7//6.6+2.35//16.6
Male  184( 2) 274//368.1+22.97//497  0.8//9.5+2.63//18.1

1994 Oct. 15-22 4 QB8 roinemesnmmenemenemneo o llilleoiilililiiiieesieeo
Female 141( 2) 330//390.9+30.50//495 1.1//8.3+3.17//21.6

S.D.: Standard Deviation

MOoEI40m o niRA EFE ro—LVBEREML,
#1357y FTLEHARMAE R & UTHRE LR, &
i, RO 24 kHz GREEME (BWHA YV a—
KSF-50) BN 400~450m BA L Lok A
BRIEOEVBE, RMETHE L TTY, RAKRD
BRI, BETRCBRYAT ok y PEZY— (@
J14 Y a—D-16) AL,

AL LICHEINCEAORBGBREAFRL, 1
FE LD XRA 130 HEOBATEREICEDRY,
E#kE (SL: Standard Length), fAE i JUERIRE
BrEtil L7,

A FEIR OB R KR THE T 5700, &G
LIZGLEZFHE L7,

Gl (HEHMBEERL
=Gonad Weight (g, £MIRER)
% 100/Body Weight (g, &)
7oL, FECITEMBRERNEEN S,

BohEBROARSIE, FHK (SL) A 350~
400 mm, FHAEMBERIEH (GL) MBHETS8.0, HT
6.0 OB TH » oo 772 LEXRD 1~3% I RK
B O(GLEA, HEZLOMDT, M 25LTF2) TH

N, TSI DWW HES L7 (Table 1),

IAEKBICOWVTIE, JLEEEBRES 5 20 HEUAD
BEK L, 20 BILEOMARIC25 L7 (Figs. 1,
2), 20 R TR LAERBIE, YBRTTbh TS

AA b X SRESBEE LD EAO, 13T 20 ELL
HOKIBICREZINTWAEMLTH S, IBRERICONT
i, SOICEMEELR,HIRCHT TORRERY
7 RiZqit 7,

MR hEIRE TORET L OFMEE, HEREL
(OIS, hELSUICGL EX HLE T 5720,
Mann-Whitney ® UBE%1T - /o, iz, ELRBER
7TREOEFETOEEMAR L GI EHROHEE % B
+T 5701, GRERT-7, GEREXFEMR LM
i, BESHBIUGLESARERSME L TWAD
MEIMBED LD -7 TH 5L, s, EBEDH
EK#ENL 0.05 & L7,

& xR

DNEBE S MEL Figure 212, FREAICKT S
24 b 250 CPUE i (R 1 Refdl 2470 0 OB
B HEL, S5ICHEREE DR L, FAEMARPDE
W72 CPUE i §5 & UTMERE L OBE AT 2 T o 72
1994 4 (JRBEIR : S, VAR : 13s) ZhRE,
440 CPUE IR BEER CEEBICE,» » & (URKE,
1989 4£ : Us=30, n=6, 5, P<0.01 ; 1990 4% : Us=58,
n=10, 6, P<0.002 ; 1991 4 : Us=30, n=6, 5, P<
0.01; 1992 4F : Us=46, n=7, 7, P<0.01; 1993 £ :
Us=29, n=6, 5, P=0.01), %7z, WESTREM-T
1994 1 B\ T R BIR O CPUE fEi3 203~3458 &
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Fig. 1. Sampling stations for walleye pollock by
midwater trawlings in the Japan Sea off
southwest Hokkaido in October from 1989 to
1994.

The dotted line separates coastal and
offshore waters. Coastal-water stations (exclud-
ing one) are divided into seven areas (1 to 7).

FBETH>-OICX L, MEARIMATIII0C TSR
no 7:0

7K I8P T D HERE H 13 1989~1993 £ 0 > + 1993 4
(Us=215, n=6, 5, P>0.2) %K< 4 ETIRBERD
FBRRBICHEOEEBE L (1989 4F : Us=28, n=6, 5,
P=0.02 ; 1990 % : Us=58, n=10, 6, P<0.002 ; 1991
f : Us=28,n=6, 5, P=0.02 ; 1992 4 : Us=47, n=7,
7, P<0.01), FFEORER TOhRIEIL 64.7~68.9%
THo> DI LT, HEHTIE 40.8~61.9% TH-
oo Elo, BENTR LD o7 1994 1050 T b KA
ROBEDEI &1L 55.6~60.7% DEETH - 7=Dicxt L,
&R TlL 36.8% L{EM- 7,

HEAT BERIMABICS/TS, 27rruxs
DEREHET 570, HEINCKREOGREOHRIEL
B Fig. 3108 Lz, BOGBEOHRHEIT, 1989,
1991, 1994 F TR EBO T BEBICKZE o 1B
(U 5E, 1989 4F : P=0.0022 ; 1991 4= : P=0.013 ;
1994 4 : P=0.0097), fhD4E CIRFEARBIC T 5 5%

RICEBZRA DN - 7o, HEOBEDORREIZ DU
T3 1991,1992, 1994 T B W TSR THBIC A2
ol (UKRSE, 1991 4 : P=0.0025 ; 1992 % ;
P=0.042 ; 1994 4= : P=0.034), fhDF Ci3H KK
KRBT HGRICEBZERIAONZP - 12,

BN CTRERICKSIT 2646k SURBE ORIt &
M5, Fig. LIORLAZBEBEARO 7 KEICKiT 5
BFEFEOBRMEARSL LU GL HAKO LB % Fig. 4 10R
L7, BEDGBRIT 1990 F (GHE, P=0.040), 1994
F (P=0.034) DAZERBMTHEEELAONLN, *
DEIHEE T D -7, M3 1989 4F (P=0.025),
1993 4 (P=0.020), 1994 &£ (P=0.015) I H & XL »
ROLN, 1989 FEITITHE LB (Area 3) T 400
mmSL % Z 2 AEEDOEISMNE < (33.3%), 1993 412
BWTIEAN (Area2) T/hEIfA, HEBMWHTARA,
1994 FTILEPMF TP ROUE D EH - 72,

BRERM BRI LIS RIC 510 5 BBE & i
57, MABOMERED G.1. (B (Rl s &) »
Fig. 51Z/R L, KEBRITHED GL fHO T RBEI-HE
EPRRDOON-DIL, 1994 FOFEHBIE (N7 L)
WO IR EBRREOMOATH Y (UkE,
P=0.020), 1989~1993 ££ Cl3 KR B H 1T 72 h
oo —7, HETIZ 1989 EEDABETIZ D72 b DD
(P=0.26), ZOMOETIEIHERICHNTHERD
GLEOFRBEIIERICE, -7 (1990 4 : P=1.9x
10712 1991 4 : P=0.029 ; 1992 4F : P=3.0x10¢;
1993 4% : P=19%x10"%; 1994 4 : P=3.3x 10—4),

BT, BEERAO7EME (Fig. 1) k15 &8E0
G.I BB DO HE % 1T - /&R (Fig. 4), HETiE 1992
FTROTH»CHEBERALN AL (GHRE, P=
0.044), ZOfhOHETIE, Gl BEOBEILRIC & HEEE
A LNEh -7, BEICHWTA, 1994 F£0 ZKIKE
KHEEBENROOhH (P=7.1%10"7), ZDLOE
Tid, BILMICEBRZR AN -t AEEDLD
N 1994 F T, GLEDOFRESEANM (Area 2)
T68TH-7cDizH L, HBH (Area5) Tit 10.6
LR olc, X, FERKBOSHLEPRD 1 STH 5
BEHVTIE, YOERCEVWTHIPETRBERE W
G.I & (12.0~22.0) TR THEOBESHE L T\,

BREMRMEDORMR EIBDO 1 >THLEBMME
(Area5), HBMELXBRWABER, IUMEKIC
Br522TOEOGE L GLMEOMGY, MERIC
Fig. 6 IT7R Lz, METIRFEHMED 95% BREEIERIC, X
BRITIZEALENZLNY, EL GL EOBGIC
PR AEBE A DN h o7, —F, HETIIHERBIHEIC
BUWGLEZRIEEREOKKREY L HBE LT
B0 (GLEOVHETHEB : 8.83, HBHYERLH
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1991

Female Male

N=1000

Fig. 2. Horizontal distribution of walleye pollock by sex.
Numerals represent the CPUE (number of individuals per hour). Dotted line separates coastal and

offshore waters.
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Fig. 3. Medians and ranges of standard length of
walleye pollock between offshore and coastal
waters.

Eiig : 6.44, ThEIK : 5.76), PHIfED 95% SR
oK E D BIEM-7, LL, HERIEREDOKRICES
W, BEEGLHEOBRICHELHERBIEA LN
ﬁ“)to

% £2®

Wt D 10 B A Ay b X SOsiEBRE L
JoRER, RABHIEIME AR S W A L E BRI TR
WA LC Ao s, HERERT LRI BRI A DI RE
OFPFECH - Te A b XS OEIMTENS, R
ERTOMER BUBOBENBIE D H\VIIBETT L, MEAEDRTT
oD & A OFROKE L RAAMERE L T K HEIRZT
S LXNTEY, HEFE-+EOMER D <5 EERBRS L
+ 75,19 X T, HEGHEAEIRE B % AT EEIEHIC
BLTWAHEDEICSMT AEEAMA 5T LIk
%, Skt L, BEIMCHEE L CHED X O infl KRB A
LY, SRS S5V 7 RS TG O SRERIRES ST
KHEEVEHEYEL, YL TAEOBEHAEL OrH
FEIMC B0 L7 5 2B RO #ERF 15 L CERIR OB RICH
MTHAD EBbh5b,

T, RSB I S GL B % HE L/
oo GL BT KEEICIE LA EERALNERD -
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Fig. 4. Standard length and gonad index frequency distributions of walleye pollock by sex in seven coastal
areas.
Each area is represented in Fig. 1. Line graphs indicate standard length frequency, and histograms indi-
cate gonad index frequency. X-axis and Y-axis scales shown in explanatory note. Numerals in italics indi-
cate peak frequency over 409%.

A Male RO L, i 1989 4 & BR\ CBIB R A RO b
¢ N, BRKOS BEIFHO 15 Th 3BT
2 0 @ @ E]; S DICHRIAHEST LB ABEFHE L T, &6
‘;3-3 5 @ ‘@*l % @él DHEGHES BEIR T RE L RRBICET 5 LD A1 » AR
S 97989 1990 1981 1992 1993 1994 BOBOEIRRBICE L, KIS O A HBHY R 1 IR+
Year BB L C O BOETEEIC K> TWB L XN TV 3B,W

2 50 e i omale FHOIC & B BIABRE & GL O LEHE R TIk, KD
31 G.L B3 FARAMITFEY 6.01.59 (P + B
E 10 é; %6 éi éé %), BTEREITT7.1+3.08, EHICIZIORET
2 LT68£224 TH B, —F, MEITIIEFREIICIE
(& 1989 1990 1991 1992 1993 1994 5.8+1.48, &ﬁ@)ﬁfﬁi 8.8+2.18 THH, 36}:&
vear FAIIT 14.643.35, PESA A EEBRATINIC 12 1524

< Maximum 4.68 LHKT B, AMBRIC SV TRECBIS W
>:0.01SP<0.05 D GILAED 75% 12 5.0~13.1, Fsffiit 7.9~12.5 C

75$%«—-—Median < <:0.001=P<0.01 B, %< OEGHSBRETTHEE O FERE ) Sk
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Offshore group  Coastal group WhD LRSI NS, —F, MEDOGLED75% it
Fig. 5. Medians and ranges of gonad index of 3O~IZL, FREIHEHTEI~61, BRRTR
walleye pollock between offshore and coastal 5.7~8.1DHWHICH Y, LR OEIMA 12 AH» S 3
waters. ATHAZ &M OHEZ T, EIFBERTORMICEL
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Fig. 6. Relationship between standard length and gonad index of male (left) and female (right) walleye pol-

lock by area.

Ellipses represent 95% confidence regions for the data values. (N=number of samples)
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