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Assessment Method of the Stock Size of Immigrated Pacific Saury
(Cololabis saira) including the Information on the Distribution
outside the Fishing Grounds

Yoshioki Oozeki *! Daiji Kitagawa *2 and Tomoyasu Kawai *?

Abstraet : Assessment method of the immigrated stock sizes of the Pacific
saury (Cololabis saira) into the potentially fishing ground was established,
using data sets of catch by stick-held dip net fisheries, monitored information of
the fishery operations, relationship between body length and weight of landed
specimens, and results of drift gill net surveys by research vessels. Body length
composition and the number of fish caught at the fishing grounds were.
estimated on every ten day periods and in each 30' latitudinal by 30' longitudinal
" block. Distribution of the Pacific saury was estimated at the potentially fishing
ground 35> 47°N, 140—155° E from information of the fishing ground during
the past 25 years and the results of the drift gill net surveys. Using information
on the distribution over the survey area, the total immigrated stock size in the
potentially fishing ground was estimated by enlarging the stock size in the
fishing ground. The total immigrated stock sizes of the Pacific saury were
estimated from 1,010,000 ton (1993) to 4,280,000 ton (1992) during 1992 to 1995.
Total catches in Japan were estimated from 6.1 —27.1 % of the immigrated stock

size during this period.
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< (Cololabis saira Brevoort) (ZIETKFIRIIAL HH L, BRTIIFIZEA» S 12
iz TSR ETIHRIES N A KEE LEELAEO—DTh 5, 1955FLIEDOHE
HBIZ52T by H575 1 b VETKRELSEH L TE LY, METIIEEFIEITONT
WAE%, BIERIZ20~30 0 F VTHERR L T3 (& X A RS, 1996; Fig. 1), H
KEAOREINENII» b WE E T BERICHD , BN SRR S IR 51
BIAZIEA 5 T3 (Watanabe et al, 1997), HA O HEEEOHN» 69 v <3 14T
AE30cm P FIZlRE L, Faid1E L K0 AEE L #EE S hTwb (Watanabe et al,, 1988;
Watanabe and Kuji, 1991) . J&#EWO R EHH L 20cm 2 6 32em I EEIRIAL , /MY (K&
20.0 ~23.9cm) , H1ZY ([F]24.0 ~ 28.9cm) , AZY ([§29.0 ~31.9cm) IZKF ¥, ThEhs
ZOFEOFELE T, KEEN, FIFOMEZNISHIBT S EEL 6N TV (HEE S, 1990).

1950 1960 1970 1980 1990 2000

Fig. 1. Inter-annual fluctuations of the total catch of saury (Cololabis
saira) in Japan from 1950 to 1995. :

FEHEAFEEEC AT 24 Y v BEIC OV TR I E TREROMESEL ALTHNT
V5o 72 (Matsumiya and Tanaka, 19763, b) . Z#id, # ¥ 2 HAR - v ¥ 7D 200HE
B AR & AW ESDIEVIER AR T 2 @R TH 0, BRISREL 2 EHEO—# %
HIm LS TRIAL TV BICT ¥k, BEEOHE L HEE,» 6/ LN BERDOAICEK
DTS2 HNEEETH o7 VWIEHIZ LB, 272, SBHORERNREL D AROH
Lo THIEI NS 280, hEAREZRIIANTERROEE LT IOLEN ST LD
WEFHLILTNWS, E6IHVyREBIAPL 12BIZ TR LICE TEETAZ & o
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5, BHRTLOWROBIEEZETINEND S, X 521983 FLIRITEERENTHN
THED, FESNGHEOBELRML THWiAnE W) HE S H - 72, Matsumiya and
Tanaka (1976b) B2 N6 DORE/RD S B, HREMAKL 5 TICH FRIEIC & 55O HER
HERL-EEEEREFESEE L, ZOTEEHVWE I EIZLY, B2MEARIC
S L 7= BIRIC OWTCIISEEEREE L o ISR A HE TE 528, BZMEEERIRRIC
SFHEL7-EEO—WMAFNA L THBIZTE 0D, WERRLEY) Y ~BEISHT
BUHRDARD REBEF R 4 M T 5 FRIRBE T L SR T0ED,

L ED &S IdE RO =iz o0 Tid, BEREEROHELHETH 72728,
ThETCEBEOLE LI T 212 EE-TEAE, L2AL, BRIZBWTS 199
A EEMF R A &, 2000 RRFEAKIBNIC ST 3 KERFROPBICOWTIE, &
EHEOHEBBICE SO THERESED A BENEL 2, 20DV Vil TR
HHENLEREHEETFHRERENICHY T 208 55, LA LEBBRO XSz, @k -4
DARIZE S BFEBOMEIXRE TS 5720, BERZOHEE IZIZHET — 2 DA OBERH
RERTH 5, KETHEICEKAKENZER & A8 EKRERERIG TIE, ¥V vOBHFREIZE
T 2R A FAERNTHET 5 72, 1001 E LI B2 5 1 AICEms AL, %%
RIS & GOV TY v O L BRI & F T & 72 (BULAKHE, 1993, 1994,
1995, 1996) ,

AL T, £ EOFEBROBERPCHAZMEL , R—0WR CREGHREDHE %
179 7291, FAEMIC X 55 LTRSS RICEBREI 2O —FkRIc L 0@BNtoy v
O EHETE L, BENIZY VB e R AR D & ARSI O W TRSBEERE
e AAT S FBA RT3 LHIT, ZOHEEHNTI992E 4 5 19954F & TOMRKEE
REERAEL -,

TR ERE

BARICHW T —2 @IS, 19924E5 5 19954 ORI IZE o hi-kis i TE - H¥%
A & B IEMORRAFEHR - EAM2 5 OB ERDIZ X PHBENEZ & DOWEERE - #
EARIZ K B9 LHIEEREL SR & v 7z,

XAFHTHEEDOKBTEL LT, BF8H6H2 612 H25H = TORBMIZIHW
T, BREMR SIS TEIOKET LB 2, &FE X A ZIREGSHED - 575
IR L Ml R F O (RE X A FWERS, 1992, 1993, 1994, 1995)

BEMBEZ L OWIER L, 166 - I - 6 - |G - LIl - 7% - hFoRBIBWL
T, FALRK KBRS, WEHEHY - X2 4 — % 5 I KB EAKBERERIE T - 72 B
T AEER G 6 NS, EEBEKERE & TEEKEREE» 2 h 2 h B8R OERR
EUEE L 22 E# & vz (Table 1),
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Table 1. Exploitation and monitored data from stick-held dip net
fisheries for Cololabis saira

Year
1992 1993 1994 1995
Landing data
Total catch (ton) 258,717 273,702 250,704 272,901
Total cruise number* 7,395 8,868 7,961 10,044
Monitored data
Catch (ton) 59,442 69,495 78,501 77,441
Cruise number 1,148 1,343 1,548 - 1,341
Coverage (%)
Catch 23.0 25.4 31.3 28.4
Cruise 15.5 15.1 194 134

* Total number of boats landing catch are used as total cruise numbers.

WEIN Y Y vOhE - BREF—- 413, LREOZEBIZHEVTELS W ENED b,
S TWBEY V2 ERIZDNT, FALXKENZRT, BERRY -—ECX Ly 2 -L5TICE&
B AKBERBUIEAEHHI L 2R E vz, 3V ~OfkEE L TRAKE (TEHERLDE
WREEBEE TORX) 2HWE,

A E X KRR AL AL - Bk, SRR EMT AT E TR, ALK KRk gEpr A
KATACEGAL, LB S A EE BRI LR L, KIRIEAKRERER G AP AL & 5 5 LTI
HREE»S, BB AWMU S D OV v viRERKEKD 7=, HHLH
AR L0 ETRE 25, JLmEXKENZA T 18, 21, 25, 29, 33, 37, 42mm BHE& 1
&, HALBOKEMERT AT XA Tid 18, 26, 30mm H &/ 1K & 33, 37, 48mm HA &3 X,
SR A RERERIE T2 22, 25mm HAE 1K & 29, 37, 48mm HAK 4, HALXKEERZZRT &
SR K FERRERIS T2 18, 21, 26, 30, 33, 37, 43mm HA K 2K - B AR TH -7, WL
FEOMEE S (LEEOEE) B—HTEL > T z/z8, HALXKENZEHT TR L
7o LR 38m I HEIL U T, 1R D OREERE KD 72, Wit LAIHED R E ZRMED
WERT Rbir -7,

BEMNEZ L OWERE X FAEEAKT, XA FHZERDEMERO 13%L L,
HHERT23% EICEL TE Y, FEFEMHEE S KE - &I - gk - fE & v S HEDK
BT BN 4B AR L T3 (RE & A FREHRS, 1992, 1993, 1994, 1995) 728, Z D
RERITY Vv BEERISTT 2T 2 05 Z L XTEETH 5 & H 4 57z (Table 1),
X512, ZNFNOEDOKREFREHELRIT13,000 B HISELCHD, RRAERRER
B chlzo TR T 3RIC RN TH B L E AL 5hiz (Table 2).
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Table 2. Relationships between body length (L) and body weight (W)
of landed Cololabis saira specimens. All regression equations are
highly significant (p<0.01).

Year Number of Regression equations Correlation
specimens coefficient
1992 14,001 W=2.23 - 10¢ - 139 0.956
1993 13,754 W =6.99 - 10¢ - 1358 0.957
1994 15,549 W=7.20 - 10* - [3% 0.965

1995 13,483 W=1.44 - 108 - 3% 0.955

DGR AERHE AEVNBEDHTE BXWOFLET — 20 505 - EEEE 3057
BN A U 72 B A 43 U7, X 51T, REAARIC & 2388 3047 H By
BA L0, 2EOKSTREMREE 05T HICWHIES T3 2 Lok, KHORRE
1 3043 FF H B0 Ma T I A HEE L 7,

[l — DN U & 5 A KB - RIAIED ¥ ¥ < BEEAKE L T3 2 EAE 0
(i, 1979) 728, BAHNC 2 HZNOWEH b AT U HERLADKE - REEHEL
oo FREROETEIR T & N 2 EADRE S 5, SYSTAT (SYSTAT inc.,
Wilkinson, 1989) % FV\CHRAEOHBEBIHRA#E L7z, R 6hizikE - kEOHH
B & A5 - EORRI O B OMSE A & 21T RS0 THE 2 L Ic s & h i E
BA, A9 - RS0 B - RERE lom BIOWBRRIZ AN L ),

SEAREHIE LU AREROHET b vBRERETCIECEMICIOR L >
EEERAEAE I kb THD, TR BEROBIZOVWTEIhE TR SR T
Wik o7, AERSCTIE Matsumiya and Tanaka (1976) 12 & - OEBRICHERE S /- R
EHOCTEBRROHE 21T 728, WIERIIKE 5FH 4 RIS THEEFABORELH L h
UREIDERS 2L &7 o7z, TV vBRREREOLEREBICE, 1) AHOKE . K
PRMESOBGICET A4 ICED LML 0 A EEHLELE S, 2) BA
TR @ S b VMR Z L AR EEORIR 24T 5, 3) KA ¢ BIRPICATAK
PIT % 48 ER 1 M ORI AT 5, 4) ERREKME @ HIENIZ KRBT DI 24 BB O IR A AT
5, 5) WO L TREBEESOEGHICET A4 ] ILEDONAKEE LD S
BT 5, O5MENH S5 (LA 1993, 1994, 1995, 1996) , & Z TIXEHF KM, FEE
R & NSO D BT O 3HEEOAEREAMIEL T, EEREMIbhahr -7k
BADRBERR EHE L 7=, WROREREIIRIBO FE TR S hi- sz, B
e B (W2 5 AW E COBRE) 1M 2D FEESROFIYEE vz,

Z ZTAPESIEH R (D) 26, REPEVEAD 101 €4 ) o (n) & (1710
HOHBE),

10
d

L)
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&b, KT T LI 24 BB O ERRHKE AT b - B A OEEEER () &
,__10

d+1

LB, MO TA8EFE 1 BIOERKEEIT > BRI AOHE» 55520 C02
H#E2%L51%, nid

oo 10-2
d

Ll b, F70, 24 WERAERRRIRIE & ASHERE E R AS TR L 2 3A10 1, 24 R Ok
ASHFRIDRIIZE TN T L v, ERERBEARE H ORIRB T %I I3 E 48 KM L 2k
Lz, AOREL» S K2 Tida 1& LTn kD7,

o 10-1
d+1
ZORER» S, KBFFEELEIE WiEE) ICBl$ 2 &35l K E» - 2354
OERBTEEE, EEOn/MEL k%, 22 Tn/n' 2 BHEMERKE Lz, MIER
EEROHER, BHEMEREEMT L OEEORBEREIZR U TRY -,

WHIOY D EF B Thbh =880, DToLS SRR #MIEL -, WYL 1
BTN 5721975~ 824F, 1984 4F, 1987 4£ 0 10 4E 45 D) Bl ZRFE T &t oD 4 AR
BICNT3HAAEHEL, Z20OPWELkD 72 (Fig. 2), EHOW LFBiTbh =54
2, EFICET AR 0 BT hhoaE ToRBEREEA AT, ElkE T
BENTONREOWERE AHE Lz,

100

50

Cumulative catch (%)

Aug. Sep. Oct. Nov. Dec.
Month

Fig. 2. Seasonal change in the accumulative catch from 1975 to 1987
(except 1983, 1985 and 1986). Values are indicated as percentages
of the accumulative catch to total catch in each period.

* ZO2OOMEFEIZDNTIE, TR 7T FEHARKEFREZASTOERR I LA - KBEHM -
EER—ER ;v v IRERORIIZES ],
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BREIAMABZELEORYVEERROEN MUAMIC X 2 XY 0 FoRERERK
, BRESVAFEZ &Ik AEHEIEE, YU vARORE FEMEAEE LT, 8H~9AH
(RT¥) & 10 ALIE ($8%) D228 TiTr -7z, M UAMRERICBT 3 HELER
L) REEROBHRS» S, EHEKEFOFEREANT, BRE30STH Z L DRY O HRE
EEENEIC kD kD, NFEEOEEIZIE, Surfer (Golden Software, Keckler, 1995) #%
Wz, V2 ORY 0 FERBOAMIZE U TEZEMESH L NIZEhThEnd,
REBMIAHE LG I B 2 L &2E L TGN 27 - 2R, BlRRIOMEREE Y A
75 AORICHEBERARD ENALZ s, 7 VXV IOBEDONY X 57 LI ERRE
FBREYTIED 7z (Fig. 3), stEOFEIL, WEMNICY v <GSR E NS RO &
Bk e U CEk o5 EB DY v <o 5An (Yasuda and Watanabe, 1994) #EE 35 Z
Lok, AbE35 ~478, HRR140~155F DR Lz, AEROBEBICL - T, b
PR - FEFR - VERRIZAE - HIC k- TRRELR AR ko, RS ALBREI0HTE
TEDORYDREEED S B, OUTOEERLABIZONTIE, o <BEEEL &
573D LY LT, &T0ERALZ, ZBFOW URMEREARRABIL, 1992450 14 51,
#%Y-33 0, 19934F-LIFIRT-ERF L e TN Eh3B R ETH -7,

5.0E+3 (
4.0E+3 | y = 3.3827x .,
R?=0.6813
L]
g 3.0E+3
(=]
ie)
®
> 2.0E+3
1.0E+3
00E+0 1 1 I i S—
0 200 400 600 800 1000

Distance (nautical mile)

Fig. 3. Variogram of the number (indiv. par panel) caught by drift gill
net survey from August to September in 1994 (lag distance = 60
n.m., tolerance = 6 n.m.).
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BIBERNADOY YR HBEEOHEE RO FETHE S EREHNT, N0
BV AR O TR & K4 0 SEEFRE R E R 7, WSO S AT & ke SERICIE,
JE#35 ~ 47/, B 140 ~ 155 B OHBH» 5B 225 LW 80 2 R & L, #RE30
SHBEBDILE & 1EEEM E UTEIEET - 72, WEHEIL, BEERIATEER» KD
ENEET L DWIEA, BhADEBEZ EIZKDRD -, WSO FHE ISR K0
5, WLl o RS0 B B WATHE & Uz, BN - BN EhERIZ DN T,
WURREOHEE K Y D RERENILEOMEE R L =ERE 305 HIZDWT, KR4 D PR
HEREEERD 72, FHEIZIRIEN - B & B v 2008 BN - AWK D4DDX 5
DT o772,

ult

BEANOEREHROEY WHASNOREREBE, FUHMEIC X 3FE,» 5 KD 72
BANO Y v 2 DSREEHEESR L WIEANOBEZIC L 2 EER» SHEE L7z, 15
HOBZHEOEBEZRZ | Matsumiya and Tanaka (1976) 12 & % 1954 ~ 1973 4F- D HiEE i A~
53R 72 KA - AL NEUDSAIEBIOFEgME  (KAY; 0.377, AL 0.432, /MEY; 0.296) & FHW
7zo BIBIEXS8H~9A (B1¥) 10 ALK (%) D220 TiIrw, ThEh8H1H,
101 HORFRK AR Lz, SMBIOWREBRIHATF & hFr L TENMTEI L EE
Z 535 A%, Matsumiya and Tanaka (1976) 12 & 2 #ElE i3 e g 2 Z R 471
FHATRDONTED, BEROEHENLICOVWTIRIAZT TR LBV IR TG
WZ ERDE, KHSCTIIEIIRTYE - P L BRCMEAEAL 2, 2 2 THRZMICL 2108
B (Co), HIBATOR UHINEIC & 2 8RE304FHZ EDORY D FYREREE (Px !
Cot /RBOF9E) , eZHOWIER (Es), W LFEOEERER (q0) , WBADIAE (A),
HIBADILE (An) &T5 &, BRERD 5RO BHBNOBFER (N« X,

Cst

Es

USRS R A & R BN OBHE R (N &, K40 FHRERR (Px) »°
BHEYDOHRHEERTH 5729,

Pg[
Not=4-qy

) st=

Ll b, ZZ T Nee= N BOTHRAB qelz D WTHRL &
Py

Csf

PE-T, WEBNOBFRER (Na) 2HETS L,

_a, P _ A Po G
Ngh—Ah qg _A[ ng ES—Nsh

L&y, yrOREFEER (N) &

N = Nst+ Nsh
BB, T AEEER (Co IIEEREMERDOEE AW, SFOH
BAIMZ BT B0 v OREMBICE, WU X 2 REDOUERRE N2, 8
A~9RAOWBNIZIH T 2 REMBIC DO TERERRR DR V=0, BREEEICXK S

qg= Af'Es
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WEYOIMR TR L2, BHEBOFEIL, 2 ~DEEEHEEZEE L TH T 2009 EH
DEREFARIR & 7 T A, AW 3D DWBHIZ T TT o 720 SREPAKIR & R T A1 A
DFEFUSHEEICIR A3 ST 4, BRE147T R 9% L ALK 448 2577, TR 1465 57 49 % 3@
ZEE L7z, Hu200RZNEHITHEET 2HETRFE-DEDEHFELONL T &b b,
SAEOHEFIEH v 2009 BN L HEBRERD Z 22O T o7z,

SRBEEREDHT HiReBEDZTRZFNIIONTRY bW ZBFEEOHEEMEIL, 7
NFNSHIBE10A1HORETHREBBIZKEL 2 REEFEREEZEL OIS, P U=
BROBA I, WHRIcTREIIBRO OIS, & BIREH R ANORM A 5 535
AL, WICHRBIRANNOREL D ZBENEZLONE728, SA1HORKERFERIZD
WTEFRLBEOTIN - @MEBEAMET 2210k, WHAhOLREERR 4 HE L,
SH1HDREGER (N, EEOWER (C), HATIZ L 3R (U), WA1IH®
SEEEIER (N2) & U, 10 B 1 HORRETHITHRES L IR L7-BEE (R) LT,

N2=N1-Ci- Ui+ Rz
ERE LU, BRFETIZOWTIE, v eoFa (1) P URMEISERHTHA 5 &%
Z6h3Zenb, 135 ERE L THP (1960) % &5 VUi IF (1987) 25, M =2.5/ A
BIREL, 27 ABOFRCHEE (MY) %

M* = (2.5 / 1.35) X (2/12) =0.3086
EUTEHELE, ZOHE, 27 ABDOEEHE (D*) &,

1-D*=eM kU,

D* = 0.1656
10 A 1HOBETH - ISkED L ISRB L -EEE (R) &,

R2=N2-Ni+Ci+ NixD*
L, wakoLSRERRE (N) &,

N=Ni+Rz2=N2+C1+N1ix D*
ELTRD 72,

B R

DRFREEREE AISMEDHE MR FEMLRSHIC 199245 5 1995 F12
SWT, SH~9HFTHAIE, I0A~12AFTABEE LT, WEDD - 2R+ Bk
304 B WA CHE L 7=, Fig. 41212 1994 0MIBHM 2R U7z, 1994 F- O IIF
HTERErSERICEZWRTHED, OARE TITZHIBRISEL 2, Filtk-T
A S BB OWEIRIC L EF BT L b o7, 199458 TIH 10 A LI RIEB IEFE
TFUL, EE»LEREENRFISEB IR SNz, ZOMOFETIE—HIZ10 HLRRIZIE
SReALER A & R BN IS BT S h A EAS D 5 hiz,
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d o
1994. Aug. ~Sep. I ] 1994. Oct. ~Dec. j lTl -4 ||
45°N \ 45N \
f SNPIy. [ SN ]
[l bt L] Pl TAY | o
N gl l N
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[\UNg {Y
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o N 7 |
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Fig. 4. Fishing grounds of stick-held dip net fisheries from August to
September (left) and from October to December (right) in 1994.

SERBEZMELARAREDOETE ALk ohiERKcd LT, 4E
PBOMIEAFT 572, Table 3i2i36l& LT 194 FEDWIER AR L7z, 1994 FDHEEIEIS
H EROEHIRER (KEARESBEE Lsn10 b Y RRmOWAR) I2Xk-oThHED, 20
#%8HI10H (10~20h VA%), SA15H (20~40 > 45), 8 H20H (40 I ¥ RIEMY) =
INEFNBEDE > TERBN L2, ZOBIAH»SBEIETDOI12H25HE TOM,
REHT DERE 24 BRI D IEEERIE 2Tt , %72 Table 3iZ7R8 U7z 5\ D IR T 48 IR 72 ¢
KB EREE N2, ZORE»S, ZhZThOATENEMEREKE KD, MEREES
AIOWEEBIZEL B Z L2k > T L & TOREHRIEER %KD 7= (Table 4).

1994 FEDWHEAIZ 12 H 25 H £ Tt 72728, ATl EFIcd 3 2 MR T b A s o7z,
Zhizxt UT 199240 A Tk, b0 Lo 11 Hpa) & CoRRRIEEIAI3 12 AT
WE TR CHELBEAD3.1%E 55 2 é: (Fig. 2) »5, ZOE% AT
P10 LT ORIE AT - 2 68%, #EROMEERERIZ37.6ER L HEE SN/ (Table 4).
R I BREDFIZ OB T B HIE AT - 72,

BIZERADY > YR EREDOHE 1994 F-0OMERE 304 THE Z L DR D FRER
BOMHEERER % Fig, 5ISR U7, 199448~ 9 AIC X BB 155 BAbi 47 B D £ T v
THEL AHLTEY, WRBEIHRENE, 272 DO—PIEHER149BEMEER T LT
WhEZEBRBHEN, 10~ 12 ATRMACEIMEAD SN DD, KD FR
HEERBBFICHEBE L TR, IWREBICER L Tom L T,
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Table 3. Example of the estimation of "correction factor of effort" for the Cololabis saira

fishery during 1994
Number ~ Average  Potential  Date under Estimated Dateunder  Daysoffby Correction
Period  ofhoats days number  regulation number of regulation  regulation  factor of
ofcruise  ofcruises ~ —24%!1 cruises —48 %2 —48 effort
Aug.
Early 275  2.267 4.412 4.412 1.000
Middle 693  1.545 6.471 6.471 1.000
Late 1003  1.981 5.553 4543 8/26—-8/31 2 1.222
Sep.
Early 880  2.408 4.153 9/2— 3.056 1.359
Middle 597  2.413 4.145 - 2.930 9/9-9/15 1 1.414
Late 787  1.622 6.167 - 4.050 1.523
Oct.
Early 675  1.388 7.203 - 4489 10/7-10/13 1 1.605
Middle 835  1.408 7.100 - 4,152 1.710
Late 633  1.695 6.488 - 4081 10/21-10/26 1 1.590
Nov.
Early 501  1.864 5.364 - 3.491 1.536
Middle 461  1.625 6.154 - 3.810 11/11—11/16 1 1.615
Late 327 2303 4.342 - 3.028 1.434
Dec. .
Early 219 1.560 6.410 - 3.906 1.641
Middle 62  1.000 10.000 - 5.000 2.000
Late 13 1.000 5.000 -12/25  2.500 2.000

Opening date of the fishery: August 10th for small size boat, August 15th for middle size boat,
August 20th for large size boat.

Closing date of the fishery: December 25th for all boats.

%1 Regulation —24: 24 hours off after every landing during the regulation.

%2 Regulation — 48: 48 hours off after the first landing during the regulation.

Table 4. Result of data correction by eliminating the effect of fishing regulations in the

Cololabis sairafishery
Year

1992 1993 1994 1995
Total cruise 7,395 8,368 7,961 10,044
Estimated cruise 12,179 11,230 11,443 11,165
Date of closure Nov.20th Nov.30th Dec. 25th Dec. 25th
Estimated total landed rate up to closure 93.1 97.0 100 100
Total catch (X108 indiv.) 1,984 2,107 2,319 2,510
Estimated catch up to closure (X 10 indiv.) 3,504 2,862 3,533 2,892

Estimated total catch (X10° indiv.) 3,763 2,950 3,533 2,892
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Fig. 5. Estimated number (indiv./panel) caught by drift gill net survey from August to
September (upper) and from October to December (lower) in 1994.
Each block indicates a 30 ' longitudinal by 30' latitudinal rectangular area. Solid
lines separate the 200 mile exclusive economic zone (EEZ) of both Japan and USSR
from the high sea. Shadowed blocks indicate the fishing grounds.
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(Table 5), 1992476 19954 DM Tid, AMWAIRIZIZEIBIITER E ik - 72, Table
S5OERH 5, 1992 ~ 1995 FE-D WIS OWRE L, FALICIAWEH Tl 2k & 7= 1993 4F-
BAEBRNT, EIFRICAKETH 5722 &b o7z, Zhizx U TN % 6 CIC A
KIBTH Y v DN HHRD SN BEEIZFICL O KELEH L, 7 UHEKY 0 PR
EREEIL, WIBNA L BICEIC L > TRELEH LU, 1993F%FD K 5 ISHIBNOREIC
HARTHEENORBEABIRIZ D WBAEE S D, 7219928810 & 5 125 TR
HEEBSZ NI L H oz, BERNIZIZ1992F5 5 1995F N B2 ITONTHREN - &
WAIR T O RERE WA LT 2H830 5Nz,

SRBEFREOHETE 1994FE8~9 D H v 200 EAEND 5 5, B FEEABRICE D
TEKRRKRE & S RIFER A #EE T 587 % Table 618 U7z, ERHRIL - T
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% H v 2009 RAKISA & 5 CICHEERNRIBENOBIRER, $4b58H1HBXU10A1
HOREEHE % #E7E L7z (Table 7).

Table 5. Annual change in the distributed area of Cololabis saira and averaged number
sampled by drift gill net (indiv./panel), comparing inside and outside of the fishing
ground

1992 1993 1994 1995

Aug-Sep. Oct-Dec. Aug-Sep. Oct-Dec. Aug-Sep. Oct-Dec. Aug-Sep Oct-Dec.

Distributed area *1
Inside EEZ *2
Feeding area *3 ‘
Inside fishing ground 16.0 0.0 2.0 0.0 22.7 00 - 20 00
Outside fishing ground 102.0 0.0 113.0 0.0 1070 17.0  106.0 0.0
Southward migration area* 4
Inside fishing ground 367 353 394 2791 80 484 288 465
Outside fishing ground 24 90.7 20.7 1324 488 102.2 42.0 55.0

High sea area 29.0 170.0 84.0 44.6 78.0  203.0 45.0 81.0

Average sampled number

Inside EEZ
Feeding area
Inside fishing ground 48.5 - 129.1 - 6.7 - 88.4 —
Outside fishing ground  64.3 - 49.9 - 50.4 3.3 66.0 —

Southward migration area
Inside fishing ground 32.1 1424 96.3 8.7 49.1 294 53.2 19.8
Outside fishing ground  21.0 76.6 204 1.8 49 7.7 14.7 6.9

High sea area 56.7 32.4 9.4 0.3 8.2 3.0 17.1 1.3

% 1 Unit of area: A 30 latitudinal X 30' longitudinal rectangular panel is equal to one area unit.

% 2 EEZ: 200 mile exclusive economic zone both of Japan and USSR.

% 3 Feeding area: northern half of EEZ beyond the line between 43°57'N, 147° 9'E and 44° 25'N,
146° 57'E.

% 4 Southward migration area: southern half of EEZ except the feeding area.
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Table 6. Example of estimation of immigrated stock number of Cololabis saira at the
southward migration area in the 200 mile exclusive economic zone of both Japan and

USSR, during August and September in 1994

Inside fishing ground Outside fishing ground
Body length Commercial ~ Estimation of stocking ~ Catch by gillnet Catch by gillnet Estimation of stocking Immigrated stock
{cm) catch (Cy) number (Ns) (P per panel)  (Pas: per panel) number (New) number (N)

15.0—15.9 992,090 3,351,655 0.007 0.044 47,848,205 51,199,861
16.0—16.9 0 0 0.000 0.184 0 0
17.0-17.9 0 0 0.000 0.189 0 0
18.0—18.9 77,720 262,568 0.001 0.155 131,680,749 ~ 131,943,317
19.0—-19.9 1,849,475 6,248,226 0.013 0111 117,474,361 123,722,587
20.0-20.9 1,951,882 6,594,196 0.014 0.122 123,358,797 129,952,993
21.0-21.9 1,213,539 4,099,794 0.009 0.101 95,719,716 99,819,510
22.0-22.9 6,653,342 22,477,507 0.047 0.072 74,107,703 96,585,210
23.0-239 21,849,807 73,816,916 0.155 0.075 76,337,930 150,154,845
24.0—24.9 49,993,032 115,724,611 0.358 0.131 91,338,032 207,062,643
25.0-25.9 59,768,674 138,353,412 0.446 0.254 169,555,584 307,908,996
26.0—26.9 72,727,599 168,350,924 0.552 0.240 157,550,808 325,901,732
27.0-27.9 88,353,901 204,522,919 0.687 0.240 153,722,002 358,244,921
28.0—28.9 43,164,916 99,918,787 0.345 0.147 91,655,909 191,574,696
29.0-29.9 69,132,931 183,376,475 0.595 0.634 420,707,272 604,083,746
30.0—30.9 166,606,421 441,926,846 1.405 1171 792,730,643 1,234,657,489
31.0-31.9 158,191,419 419,605,886 1.381 0.691 451725455 871,331,341
32.0-32.9 58,686,491 155,667,085 0.556 0.246 148,141,240 303,808,324
33.0-339 10,136,034 26,886,032 0.096 0.045 27,168,487 54,054,59
34.0—34.9 357,291 947,721 0.003 0.005 3,778,724 4,726,446
35.0—35.9 393,820 1,044,615 0.004 0.000 0 1,044,615
Total 812,100,384  2,073,176,175 6.672 4856 3,174,601,617 5,247,777,792

Distributed area inside the fishing ground: 22.7 area unit, and outside the fishing ground: 48.8.

BoNLERE & LICRHERORERIREZ KD & 25, WRANTORERES—E
Th B & L0 H T 200 RAAOENERITEIL, 1992403027 b ¥ » 51993
FD100T5 b ETIHOIRTEH L Tz, F 72 2lE IR 1992F70 5 19954124
FTHBEREDBEL THIZd b o F, WERIKEIE ETH -7, FROERILE
FREMEEBRAKROEIRR, b Y b hizst, SRERIFRHEVMEET L7z 19924
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Table 7. Estimation of the immigrated stock size (ton) of Cololabis
saira from 1992 to 1995

Year
1992 1993 1994 1995
Inside EEZ * 1
Aug.—Sep.
Stock size 1,930,000 730,000 8,270,000 2,090,000
Catch 99,100 101,000 108,000 122,000
Natural mortality 320,000 121,000 1,370,000 346,000
Oct. — Dec.
Stock size 2,600,000 780,000 1,070,000 698,000
Recruitment 1,090,000 272,000 -5,720,000 -924,000
Immigrated stock size 3,020,000 1,000,000 2,550,000 1,170,000
Total catch 259,000 274,000 251,000 273,000
Total catch / 17.6% 56.1% 20.2% 47.8%
Immigrated stock (%)
Whole area * 2
Aug.—Sep.
Stock size 2,260,000 749,000 9,000,000 2,270,000
Catch 99,100 101,000 108,000 122,000
Natural mortality 374,000 124,000 1,490,000 376,000
Oct.—Dec.
Stock size 3,810,000 786,000 11,370,000 755,000
Recruitment 2,020,000 262,000 6,030,000 -1,020,000
Immigrated stock size 4,280,000 1,010,000 2,970,000 1,250,000
Total catch 259,000 274,000 251,000 273,000
Total catch / 6.1% 27.1% 8.5% 21.8%

Immigrated stock (%)

% 1 EEZ: 200 mile exclusive economic zone both of Japan and USSR.
% 2 Whole area: 35°— 47°N, 140°—155°E.

& 19944F TIL H 1 200 AN § BIESGEAEL T2 EICR U, 199345 £ UF1995
ETIEH T 200 ARSI EAE L 2B kb o 72728, R TR TR HEEMEIZ R
BEWI AP o7, ARBEEHRBICHTIRVEORERDOEH AL 199240 6.1%5 5
1993 -0 27. 1% D FPH TEAL L T zz,
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