AR

66(4) 232-238, 2002

MEOERAKEEBRICOHRTEIAT M TIET0AD
§z{t B #ER & ETNEEDORSE

/LJ\EB 1'111 BHZ

[LEE)

Hatch Date Distribution of Age-0 Walleye Pollock, Theragra chalcogramma, off

the Pacific Coast of Eastern Hokkaido, in Relation to Spawning Populations

. 2
Osamu Suma’! and Akira NISHIMURA®

Otolith daily increments were used to estimate hatch dates of age-0 walleye pollock (73-146 mm in fork length), Thera-
gra chalcogramma, collected off the Pacific coast of eastern Hokkaido (Doto area) in early September from 1996 to
1998. The number of daily increments ranged from 155 to 254 in 1996, from 92 to 223 in 1997 and from 166 to 226 in
1998. In most cases, back-calculated hatch dates ranged from January to March, and peaks were observed between mid-
February and mid-March. Allowing 24-27 days required from spawning to hatching, it was estimated that spawning oc-
curred from December to February. The estimated spawning periods coincided with the spawning period in Funka Bay
which is the main spawning ground of the Pacific population. On the other hand, part of the fish showed lower daily in-
crement counts, suggesting later hatch dates from April to early June. Considering that the spawning takes place after
March in the Doto area, age-0 pollock examined in this study mainly originated from Funka Bay and seem to migrate to
the Doto area during their first summer. The existence of Doto originated juveniles was also suggested in this study.
However, the contribution of the Doto spawning population to the newly recruitment seems to be limited in the late
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L7225, ZORFEEIHEREE RT3 720 213400
MEOWRFICEE S, B, HFHARHARTERELT
EEICMAT 2 £ TOEFBREEMAS ML TS BEDSD

2002 44 A 30 H32 (), 200248 f 20 A2 H
U AR T A P R B
Muroran Branch, Hokkaido Hakodate Fisheries Experimental Station,
Funami-cho, Muroran Hokkaido 051-0013, Japan
2 KERR AT v & —LHE K OKRERT 2T
Hokkaido National Fisheries Research Institute, Fisheries Research
Agency Katsurakoi, Kushiro, Hokkaido 085-0802, Japan
 shidao@fishexp.pref.hokkaido.jp

5.

Miyake et al. (1996) i%, FAZEOHEFLIN DO ACHREHE
KRR GEEHE®) 124945 % 0@ A D Abundance
Index 7, VPAIZ & » THE &7z KFERTED 0D
BIRER L FROELEH ERT L2 BB L THS. &7,
SEEDFBNIZIZ BV CEERIERIT, K TFERBOSR
BLUORBBIIL > TEEAFRIBTH S I LARIND
2 & % (Yamamura et al., 2001; Nishimura et al., 2002). L
L, ZOEHBRIZHEIT 2 0RO FEEFEIZDONWTIE,
FEUIE E OBEAZED TIZLAEMABEL N T AL,
KFEERBEO F IR IENERIER S EA 6N TS
(Tsuji, 1989) A%, EHMERIC & /MR & BEVISOFEL A
mXhTHD (GEE - JUKR, 1995), FEFIZZIFEHO 2
Fho X oMALHREIN TS (4, 1985). &5
EEIED (1999) 4%, REOHERIBRIZ M T 2 0EAD
EXEMEKEHAN, TERFHORL 2 288371 5 W8
ML s, foT, EHERIZHHT 5 0k EH
COEIEBICHETIEDEDOIE, ORADOEHEZHS

1243 ETd, EATEHERBHOEEBEEH S 2ICT
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Figure 1. Map of study area showing location of sampling stations for age-0 walleye pollock.

ZLETHMPAEShBIREFELSFHEE L TEENTNS.
VR4 EH GRS B R0 ISR & 2 Bl Ze R s
(A %) #FELT, FHlEAH>» S BEBEERITRD
O ADMRILIEHPENBOMELITHONTED
(Nishimura and Yamada, 19847 &), ~X— Y ¥ &' (Nishi-
mura et al., 1996) 7 7 X /115 (Brown and Bailey, 1992) 12
BOLTE, HEE S N0 R & BN 5 S L RE
YBBOBERAGC 6 h T 5, BRI FEIE
FIAMS2/8 (FF, 1981) Th3H, HEREHEIIE
DES, 3ATHDEZLAMESh TS (EHE - JUK,
1995). FEURRFHAOD 8 iRl BB I R 9 % & HEMI
B Lhs, ZOEMBEHOEEFHEL ToEE L ED
BOBEBRARETHIENTES, I THRMRTH,
1996 -0 5 1998 R EHRIFRIC B W THRE S W7z 2 7
Py &7 OMBOEAHBRAFRL T, £OMLHMEK
RN, BEYNSE & OB A MET L .

M &k

AT b E T 0RADEKRE

AR HH L2 b &5 0L, 1996425 1998
DR A, EHEHOKFE10H 5 80m D UFIHIZER
FELBEERICBLTY Yy TRHERANE o -0
3w b (Miyake et al., 1996) & FVVTERE L 72, AR,
FIREE LOCREOMWA RIS AKE 10mAEIZEE L (Fig.
1), BAEEEIZ 103 E Lz, SHERIZBOTHRES N
AT Py AR ETERAREIL 2%, 204
WET—EEFHBIRD, —200C THBELTREFELZ, &
BRI EREBICSOTREL 2%, S#AER»bThE

NS0REEESICHE L OB ES ImmBEMATHEIEL,
HEHEZHFRU =, EAREEES SORBICHZ A BBAIzE
SRAEE L. SHEFIIBT3EXEDEYESK LU
M, SATROHE+RERKTEARN T LTEHRL
7z

HRBEGOSH EREBHEE
EARUEEAOESH T, Nishimura ef al. (1996) IZHEL T
fTotz. BREZAFA F& I AL TIREVROBIIGIZE
L, TRAFEEMR (#400~#1200) TH GRFEMICHEEIC,
By L 72, BIEEADS 5, ERE
ICHAME AP ORFFEMBREIR LT, e +0E
ML BEXOED%E HEROFEIC AW, TEBEARL,
EHAEXHIZT 9 EVY - TA UL THEUE L TEEIC
i L7=, BHAHABGRO L, eEEMsE (600~10001F)
kDT a., 27 VAT TIRIMEBICERAZEDO § <At
M E7O B EmAER S, Mk, FHa#HzECTH
Rl X B 2 & AGEERE THEMBEEOKR, 5
L XN Ty b (Nishimura and Yamada, 1984). fE-T, K
MRz WT S, BREOIMINZIERE & - B Z 2T
B LCHERE L. IMEH I, SFEBCHi» SHEL
7=.

B R

ZH RS OREDRERR & BRXREK

2 by AT 0 RDFERK L BXRMARICIIFREFRIC
kB AsEE X i (Table 155 & UFig. 2). HREREK
121996 EEA RS £ <, 20,12 BAFEENZDIZHLT,
1998 FEIZIRERE AR DL L, ENICBIELIRESZ R
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Table 1. Information on age-0 walleye pollock sample from off the Pacific coast of southeastern Hokkaido.
Survey Collection No. of No. of Fork length (mm)
year date caught measured Range mean
1996 4 -9 Sep. 20,102 396 81-131 97
1997 1- 8 Sep. 2,187 457 69 - 148 124
1998 2-6 Sep. 739 59 108 - 141 125
- Table 2. The results of otolith increment counts of age-0 wall-

Frequency (%)

60 70 80 90 100110120130140150160
Fork length (mm)

Figure 2. Length frequency distribution of age-0 walleye pol-
lock collected from off the Pacific coast of eastern Hokkaido
in early September from 1996 to 1998.

DB TH -7z, RERBSPEDE Z5 572 199650 X 7
P XS OEEEREIZImMn T, 3 FEOTHETE B /)
<, BXEHEEIZ9Smm Iz
—7, MEEVPR LD AL 5 198EDFHREXEZ
125mm T, 120mmiZ-E— F 2D HEIER O BN EHE S
B a sz, 19974E1E, 90mm & 125mm iz E — F &%
IR B RN AR X .
Hie &M bR
FEEE L, 199642528 A4, 19984E A3 25l {AIZ DT
b7z (Table 2). EBREHMK A TG 4 7% L 72 1997 4
DEARIZIZ, 1HommABERE LTREYEHROEL 52
HARELZTGEUELS 22 0b, MAZzEXE
110 mm 3§ O /N ik & IIOmmU_[:@i(mﬂﬁW‘@ 28I
S, ENEFRIBLICISBIZOVTHEGAEEL 7.
1997 ICERIE X N2z 0 P Ic B I BT OB A2 2 7

E- FERDOHIER 2R L 72,

eye pollock samples from off the Pacific coast of eastern
Hokkaido. 1997-S: FL<<110mm, 1997-L: FL=110 mm.

No. of range
Sampie

aged  Fork length (mm) Age (day)
1996 28 84 - 131 155-254
1997 -§ 30 73-108 92 -187
1997 - L 35 114 - 146 162 - 223
1998 25 114 - 138 166 - 226

N, R2BLU8%WTHH7z.

HAWHEEARO N EEMGEEREIC LD, HRPLIBICH
BEEAEE SN, ZORDICELM EIZES 3 HEGS
B E NIz (Fig. 3). 196FICHEEI A2 Vo F5DH

2, B, LHAMEE CITRA 155K 5Bk
254K D HEGAEE SN, ZOFISEIL 186K TH - 7=,
F72, 1998 DA TITHIP A3 166 5 6 226 A, T 4t
195K & 1996 4F & I ZIFERE D B FEGE A G B x 7z, 1997
FIZRE XM 0RAICOWTIR, KB HEGBEIR
162725 223K, FHEA 1934 & 1996 4F 35 & TN 1998 4F. &
FIRETH - 7248, INEIEE TG S 7= H R E A8 92 2
5187 ARDFH T, FDFHEIT 1354 & RTEE R LUt
DIEEIZHARTHS 2Dl o7z,

HEEE 21T - 2RO BN E & HihO Bk % Fig. 412
AL 7. &TOETHE L BXEDORICIZEDHBI A D
Hhi (19964F & r=0.67, p<0.001, 1997 F /AU
r=0.90, p<0.001, 1997 KW : r=0.68, p<0.001,
19984 1 r=0.52, p<0.01). F7=, 199641L 19974FD K
TIEER KU 19984F & Bl LT, HEH ST 3 B EH/ND

EWEANBE S N,

BAEROBRER 26 HRERE A2 MR T2 2 &I2 & HEE
L 7=0{b B MBS # Fig. SIS/R L7z, WEHERE & W=k A
DFEFIZ 1996 4F, 1997 F-D KAIFE xS L U7 1998 4F Tl 4a
IATA»63ATmERESH, MLEDE— Fid2A
FEPSIAREICE S Z ERIRENSE, ZhizH LT,
1997 S D /NEUEED A3 HEEWR L H O 233 A LAa» 5 6
AEHT, ZOE—-FlZ4APmIcd -7
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Figure 3. Light micrograph of an otolith from age-0 walleye
pollock (fork length=94 mm) collected from off the Pacific
coast of eastern Hokkaido in September. The 50th, 100th and
150th daily increments are indicated by arrows. C: otolith
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Figure 4. Age-length relationship of age-0 walleye pollock col-
lected from 1996 to 1998. 1997-S: FL<<110mm, 1997-L:
FLZ110 mm.
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RKFEDORER? S, WAIPK IS AT 5 0B ONHME I
MRATA»S3ATHBZ LR EN, BB, 1996412
BOTIREBIEL KD 86%, 1997FIZIFE XN/ 0mA

D 88% % i) 3 KA (BXE110mmblE) & 19984
F, BIRL 22 2fEROM A Z OIS 572, F7-,
BEH E— P33 AFEEBC2ATha» 5 3 Hdmo R
{Z& - 7. Nishimura and Yamada (1984) {Z, 1980 4Ef&#]%
IR THRE L =27 b X SOWLA A 1 B
Tar o3 ATHOMBICS 5 Z L A2MELTHD , A
ROFRIZ I E—8U 7. BB 51 2 Feup
MO 7K1 HEA22°C TH 1 (Nakatani and Maeda, 1981), 7K
W2°CIZH T B EM» SR bE TOHEIZ 242527 &
W5 EN TS (Hamai er al, 1971). #-7T, 1A»563H
2L U 7= (B 23 BEN & =S, 12 A 6 2 A & HEH

i, BB B (I, 1981) & —3%
U7z, &7, 199526 1998 S D B REINER IZ BT 3
PEURHEE NG & Ll LiEEEORBER I, 127
E— 2 #8072 IS 3 2 SF 0 i, S 4 — v ik
WLzl &b, RIFEAET 7219967 5 1998 F DMk
BRI TOREINPICRE A EWE A > e fERIXh 5.
AL E R O KRS T DREER I BN A BRI A A
ERTnAENWI EAs, BREBICEISIC AT 5 0@
DR LN TBRESIER T B O TRl X I R DS R A
L72tDTHBHILIRERENS,

—F, 1997 FATHREE & /M (BB 110 mm H: i)
ORI AT D Wt E LD B L 212527
AEBIhTHD, ILAEDOE— FiZ4 APaicBR I hi=2
LG, 1997 ML B O R A B 2 AT L2 L
FZoND. BHIEHRIZ BT % EINVEHRIEE KBRS
L0DELS, 3ATHBLEINTE N (& - AR, 1995),
3FHUCREMN E M7= DFHLIRFIIZ R L 3ATA»5 4
AU B LB Z 5, 4 ALRRIZHMEL 72
&HETE & N7 (BRI B R SRR A R D b D &
A5 &0, EAMHEOENGIEREEFOLEL D HH
FHERbhb, KIEET 7219962 5 1998 5F-0D EH
WS 35 B EEYIR IS K UM, (THERLO S AR R
EhTunhny, REMRIZEWTIHIEEZ AT b
v A S ICEITROMEAEEEhThE I s (EH,
FFeF), BRIV T e ZOBEICENITHNT
WieEEILGND. L, AR CTEHELZIAETE
ARG s IR AR L 2201 1997 FD AT, F724 ALIED
WM H % & DEEO LI, 199645425 11%, 19974 & &
KD 10% LKW T &2 5, AFIZEOME % INEE L 72 1996
5 199812 DN TR, BRIV D P FE R T
FHIMAILK T 2552 K, - L HEM SN 5.

2 by 4T OEREHEMBERS 2IZL T LT,
ML ER ORI R EELRETH 5. KPR
B\, 205 S EROREINGHFET S &n
5, FNFhOEIEHZ DOV TIIRETF 2 S IMA £ TO M
PHIEEL ML TESBESRDH S, ThET, KA
FEALH - FREONIE T & B EIBRNATE (Tsuji, 1989) 2°5
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Frequency distribution of fork length (left graphs) and estimated hatch date (right graphs) of aged samples

of age-0 walleye pollock from off the Pacific coast of eastern Hokkaido in early September from 1996 to 1998.

1997-S: FL<110mm, 1997-L: FL=110 mm.
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DVTIEEHEENC LT BELH B,
MEOBERIEEI-AHT 5 0BIZONT, ZOH A X
IHEEBA DSBS ERBE IR TV S (Miyake ef al.,
1996, EHHUEA, 1999), KRIFETIIEATEEL LIZEX
EL HimoMIciE, TOMENED S, B—ERAILE
AENEOENZHLADENAZD~FHTH DL EEZL
5MB. —7, 1996 FITHRE S M- 0D EHEXEE
97mm &, 1997F D KT #E (124mm) ¥ & O 1998 FF (125
mm) & IR L T20mmBl LN E 572, 72 HEhIoH
TEHEENED 1996 FE i 28E L L T/h & <, EHMER
EBOFEIZL BRI, HICHEEHOBRE 0L TIEEL,
BMEZOEZHOHBELZITTWBLELI NS, Y
T, 0RO SHAREIZELEI N D 52 &, HHAKER
BEGMIZE > TENBEYHRE B3 2 EAREIIT
W3 GEHNEA, 1999). F7z, 199644 5 1998 FEDEH
Rz B 27 b &7 0O Abundance Index 13, 7
LEN1059, 21.0, 168 & (LM, 1999), BEXE &
EINED 572 1996 FED A RBENEN 5= Z AR R
Tnd, ZThboDZenrb, REEOFLENL, SEAEY
DATFEBBLV/ ERE0RBOIMEEDORE L2}
5T EHMBEENS. WAERZESIZBWTIE, #
(1971) 21960 FFE DO FEMBEHE & 4 1 ZOBICAOHEA
BHBEIEERELTDH, FLek - BiE (1993) i
1970 A2 2 5 1980 U T TR 2D K 5 LBIFRA
Rohzmnwe LTns, 2HEEIRRIZE Z 58iET
NENDEROBEHICK O LR ENZ EDH», FEEE
Bk > TERELB A DX LK XN T B RN
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B0, MEHEL EOFHRIZKDFFEMIZHEANELERH
BEELZOND, AT MU A ITRBRBIZET A XEITFOR
FEADD I VMM ENTH D (Sogard and Olla, 2000;
Yamamura ef al., 2001), BREBHEHEZHL T35 LT
AT & ORI RRIRIE D Ta L, KEREREOE
e EELHETH 5.

EADEREIZR L TERE BN eEVHHEAL L =
LUEFR MRS OB, TP EOKEEL RAREAT I
B &AL & UNCALEE S I K BE ARSI B i R
REAZE < HFLE L B 5.
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