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Studies on the ecology and resource of maturing chum salmon
off the Pacific coast of northern Honshu

Y asuhiro UENO

Abstract

Pacific salmon (Oncorhynchus spp.) generally migrate to sea after a short freshwater life and
rapidly grow during their oceanic life. After two to six years at sea, they return to their natal
breeding grounds to spawn. Chum salmon (O. kefa) are the most abundant species among Pacific
salmon originating in Japan. The annual catch of chum salmon in Japan increased exponentially
after 1970, reaching 29 millions individuals by 1981. The recent increases in Japanese chum salmon
have been brought about by increases in the number of fry released, and by improvements in the
feeding and handling techniques for the fry after emergence. Hokkaido has always had major stocks
of chum salmon in Japan, however, the numbers of chum salmon returning to the Pacific coast of
Honshu (Aomori, Iwate, Miyagi, Fukushima, Ibaraki, and Chiba Prefectures) rapidly increased to
over 7 millions per year after 1981. These areas currently produce 20-40% of total chum salmon
catch in Japan.

Japan’s major salmon fishery employs set nets in inshore waters. A longline fishery is also
used to take chum salmon in some parts of coastal waters off northern Japan. The importance of
conducting basic research on chum salmon returning to Japanese coastal waters has increased,
because directed fishing for salmon on the high seas is prohibited by international treaty after 1992.

In this paper, I deal with the distribution, migration, biological characteristics, and fishing
management of maturing chum salmon along the Pacific coast of Honshu, with particular emphasis

on the central area, Iwate Prefecture.
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(1) Methods

Longline and drift nets operations were conducted to investigate the distribution, migration,
biological characters (age, fork length, body weight, sex, gonad weight, stomach content, and weight
of stomach and pyloric caeca) of maturing chum salmon present in the surface layers of coastal
waters off Iwate in the autumns of 1981-86. To clarify the deep water distribution of maturing chum
salmon, the by-catch of bottom trawlers fishing for groundfish off the coast of Iwate in 1986 and
1988 was examined. I also reviewed the distribution of maturing chum salmon in offshore waters of

the Pacific coasts of Aomori and Hokkaido using published reports.

(2) Distribution of maturing chum salmon

Based on the results of fishing experiments using drift nets and longlines, and the by-catch of
the trawl nets, maturing chum salmon were distributed and migrated southwestwards within the
Oyashio area of waters off southeastern Hokkaido and Aomori. They appear to avoid the warm
surface waters (12-20°C) of coastal waters off Iwate Prefecture that are present at this time by
moving to cold deep waters (3-11°C, >200 m). After the gonad development is completed, they are
assumed to move to nearshore areas and ascend to the surface to find their natal river using their

olfactory sense.

(3) Migration of maturing chum salmon by tagging experiments

Tagging experiments were conducted along the coast of Iwate each autumn from 1981 to
1986. Of the 3,441 individuals tagged, about 38% were recaptured. Most of recoveries were reported
by set nets, while a few of recoveries by river fisheries and longlines. Tags were recovered from an
area extending from off the coast of Chiba on the Pacific coast of northern Japan to off the coast
of Yamagata on the Japan Sea coast. Most (97.5%) of the fish were recaptured in the coastal waters
and rivers of Iwate. Distribution of recoveries showed that a large number of the salmon entered
northern coastal waters off Iwate, and that majority of them then migrated to central and southern
coastal waters off Iwate. Only a small number migrated to the Sea of Japan. In addition, only a
small proportion of the fish returning to coastal waters between Miyagi and Chiba were believed
to pass trough the coastal waters of Iwate.

The period between release and recapture and daily movements were also examined using the
tag recovery data. The tag recoveries suggest that maturing chum salmon begin to actively migrate

to find their natal river when they are within a range of 30km south or north of the river mouth.
(4) Age, size, maturity, and feeding habits

The present analysis, based on biological data collected from maturing chum salmon caught
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in coastal waters off Iwate, indicates that mean fork length of the samples has decreased over time
while mean age of the samples has increased.

Gonad indices for four groups of chum salmon (A ; rivers in Iwate, B ; coastal waters of Iwate,
C; deep waters off Iwate, D ; waters off southeastern Hokkaido) were compared. Gonad index was
largest for A, and B was similar to A. The gonad index was smallest for D, and C was intermediate
between B and C. This result supports my hypothesis that chum salmon migrate from waters off
southeastern Hokkaido through deep water off Iwate to reach the coastal waters and rivers of
Twate.

The sexual maturity of chum salmon was inversely correlated with the level of digestive
activity, with protease activities within stomach and pyloric caeca gradually decreasing as gonads
develop. Average stomach content weight of autumn-caught chum salmon was also a very small,
suggesting that maturing chum salmon feed very little. Feeding on longline baits by maturing chum

salmon seems therefore to be a result not so much of hunger as a conditioned response.
(5) Fishing managements

The catch of maturing chum salmon by longline seems to be limited by their restricted
surface distribution in coastal waters, and by the reduced feeding activity that occurs as sexual
maturation begins.

To assess how coastal fisheries (set nets and longlines) affected the survival, I considered a
method for estimating the non-fishing mortality (M, /day) and the time dependent mortality
coefficients for coastal fisheries (F, /day) and river fisheries (R, /day) from tag recoveries using a
method by Hearn et al. (1987), and the catch equation. I applied this method to the actual tag
recapture data from the coastal waters of Iwate. Assuming that 75% of all the recaptured fish are
reported, M was estimated to be 0.086, and estimates of F varied from 0.051 to 0.247 with a mean
of 0.100. The estimate of F is very large relative to estimates for coastal fisheries in other areas.
This is consistent with the results of the tagging experiments, where a majority of the tag recoveries
are reported within a short period (about 15 days) after release.

For estimating the proportion of tagged fish by the natal river area, I examined two different
methods. The first method provided estimates of the proportion returning to different river areas
directly using the estimated fishing and non-fishing mortality coefficients. The second method
provided estimates of this proportion based on final day recapture data, 24 days after release, in
order to avoid duplicate corrections for the fishing mortalities. The true proportion of chum salmon
destined to return to each natal river area must lie between these two estimates, because the first
method provides overestimates of the proportion in the earlier period of the experiments, while the
second method provides overestimates of the proportion in the lafer period.

Using both methods jointly, the origins of fish tagged in each area were quantitatively
estimated. About 10% of the fish caught in coastal waters of northern Iwate were calculated to have
originated from rivers in northern Iwate, about 10% from rivers in Aomori and along the Japan Sea

coast, 40-60% from rivers in mid-Iwate, and 10-30% from rivers in southern Iwate. About 40% of fish
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caught in coastal waters of mid-Iwate in November originated from rivers in mid-Iwate region, and
50% from rivers in southern Iwate. In December, 70-90% of them were estimated to have originated
from rivers in mid-Iwate, while about 60-90% of fish caught in coastal waters off southern Iwate
were estimated to have originated from rivers in that area.

Coastal fisheries in northern areas therefore appear to intercept many fish originating from
the southern areas, while fisheries in southern areas mainly catch fish of local origin. In total, about
95% of fish tagged in coastal waters off Iwate were estimated to have originated from rivers in
Iwate, 2-3% from rivers in Aomori or along the Japan Sea coast, and 2 % from rivers between
Miyagi and Chiba. These two methods are thought to be useful in estimating the mixing rates of

chum salmon originating from rivers in the different areas.

(6) Summary

Basic distribution, migration, and biological characteristics of maturing chum salmon in
coastal waters off the Pacific coast of northern Japan were determined using the experimental
fishing, tagging experiments, and research on trawl by-catch. The catch of maturing chum by
longlines seems to be limited by their restricted surface distribution in coastal waters, and by the
reduced feeding activity that occurs as sexual maturation begins. A method for estimating the
fishing intensities of the coastal and river fisheries, and two methods for quantitative analyses of
the results from the tagging experiments were proposed. Coastal fisheries off northern Iwate
Prefecture capture chum returning to a number of areas ; in contrast, chum salmon fisheries taking

place off southern Iwate capture fish largely of local origin.
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JERFEICIE, EIZ, THRIEZEDHTE (Oncorhynchus) OBENAFHL T, #57 <R O.
gorbuscha, ¥ a W7 (0. keta), =7 (0. nerka), %> %% (0. kisutch), <2 ./ 24 (O. tschawyts-
cha), 27 7<A (0. masou), =Y~ A (O. mykiss) TH3 (A%, 1966 ; Burgner ef al., 1992),
Ihold, ERFESTHS0AERNICHMEL Iz EFEZ 5N T b H (Neave, 1958), ©FEL HILBL
THIITEINL, aHELL E bFIITE LRI, WETHKREL, 2 —64%, HORINICERED
TeOICERT B ) LR AR S > Twd (Gross, 1987), Z0%MED 70, +rBAEEIL, ¥
HOEPREENEFMBALT, MINZTOEGE» OB/ TEL WL I RS 2EYELED, EUF
HIIC b REFRIC b BREVWEETH 5,

YV BAER, BFORBIELr2bLTABEOA» TLHEKE 8 h, EEOMEMNKE L, £/, B
TAVA, AFFRETE, Y274 vy 7ORREL LTHMENE V. JLAFETRERHS
0Dk, JCEVHBILLAANITEEBLEVWA S 7 bRy a¥ sy T, BHER, 72XV IERE, »
F5D 3IMEDERFTIE, REIERKONT% % H®H T2 (International North Pacific Fisheries
Commission, 1991), 7 X V) A ERE R ETIX, X=¥7, YA/ A7, Fr¥rhynBoEiFsn
L, INSOAEE, L]l - 2FOWIINEFELEL O, ZOEEL, HAHEEMIIOEEC
HESNTE Y, ERE - @ERKE b HEND L,

ARTCEHFEINTELY7YBAEOARIARNZ LI Yy ThHD, Z0EEMIHTHIH
BEIEETHD, IKHSNTOIEMILEORFHETHEEE NS [FHElsED ST b Z0ETH
23, ALBXRDANNICIX, Yoy, #FT TR, FIIVANEINDLHMET 52, KL EHEEN
RELDOEF a7y THY, EXENIRLEELAETDH 5,

vaHrOSmERi, YrBEEDSLTIEL - L bIAL, ZORINE, L3dbBED 7 ¥ 7 Lk
DOWRE, EIRACREITIZA v I INDMERE, 79 7EITIRARMN P It BRI EF ThRATY
3, F7z, WAEOEEESIEBELHL OISR E BANE, A h—Y 7, ~—) 7, BLUV
7o AMBELIBII KA TS (Neave el al., 1976),

BRI TENT o F 7 id, LA FEORBRISOEHROREMPR—Y > Vi TREL, ot
HEOy oY L) s EFICHVEE2EEL Twa (Neave ef al., 1980), 2D LiF, o ZFHED
YuHFTICHART, BRZROY aF r b K FEFE L ZORBO LD AVWEROEEEZFEL TWwS 2
tERLTWS,

£ 22T, ARFEDH 7 EFEIE, »D2TE, BAOIES T « £ 5MEIC L 2 KREELR LERT
I TER (HO, 1956), L2 L, 2008REFKBERIOESE LT A ) AERE, #F+5, ov
THNEC L 337 BRAEOEROBIIEAORKERINEER) OFRICELD, WMETOR LRI,
1912\ EBE LT, BIZELCHEL, BAOS U 2 THRERBAROANNCERT 5 &1 230, W
&, MITHEET 2 Z EnFERICE T,

HAOY a¥7r&HIE, ZETE2CALHMBUIEETHF I N T2 (Kaeriyama, 1989), 20D X
SICEEESATH 2 Mo BERR TSN Twa I, fioEoyrR&ifgETY, £/, BEXD
Lo BETHEBIBE N, ZOAT, AAOY o 7ERIIFETHD, HFEREBCOVTHINDES
TRHREERL, FLABITILENHL LEZ D,

HADy o7 oREEESIZ, 1965FLIFNICIE, 300FRAEB TH - 7-h (AFR, 1988), 19704 LI
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&, 198141T132,900BLL Eiz o 7r (HFEBERERR, 1991), HRIc/ b > 0¥ 7 OREIE
EEH % 0 I3 AbiEE T, 1960 — 19884E T, B I HADBEFERID55—90% % (5 T iz AN TIE,
EEENE LN LT 5 ACEREE O R OBEIAE L <, 19814EME TIREMOBRER 7005
Bz, BRALEORBEED20—-40% %2 5D 2 L5 1% > (BFRAERER, 1988), 2D L5
nyo¥rORRBEHOEING, EARMCE, HMEBFEMOFREE L HAOKRBOEINCL2b0DT
» % (BRFA, 1981 ; Kaeriyama, 1989), AL RFREMERICBIT 53T IMLAERFECL 2WEED
By —ETHh2 LEbNS,

WEMC Y o FrHAOERE SV P25 &, BROBAEBICERKL TL 2 v e ¥ rHAO K,
BEBICERIN TV EEMTHRES N TV S, ZDAERREITIVTEICIE, 86MEMICGELTED,
L AADRRBEDRAG T EEED30% % H o T 2 CKETIRBEIRBFERD . 7 EROWELD »3
ERCERENTWA5H, Y7 EEEEMCFIAT 210, —ATEMEBRAED—BOkE*
52 LA, iR, RREROESZHELEE, BLUZDRODERFESTAREEZ S
ha,

ABIFEE, Z0XIRBRECHIGL T, BFRZ2HPLETIARMAFER (Fig. 1-1) ckET 2
aFrREDSsm, B, RH, SENZCOREEHAS»ICL, IheRELOBFEEBEECL T,
BETEORDOERNLMRZEEL LS LD TH S,

E1BETIE, ARLAVEEREMIEL TRL, B2ELRKE, F5FF TR, AE - BIERES X
UENICET 2 EREBL, F6ETE, AFROFBREL S NAMESS L CRROFZEARICD
BTNz, BBICETEL L TAMEORBROBEN 2R L, MTEEEOES 2~ 5,

B1ETIE, WESRE GEM- LM, EERBoRo Tk, BRI X2 fERRRED ik, BIEs
Ny oF rHAOEMENRIEEE B L HEOBRESTH 22 DICHOV &R 2 L1 onw Tidih
Lig,

B2 BT, dLiEED S AMIALEARFERICH T TOR LA L ERORERBRIC L > TE SN EE
DD B Licy o F rHAD MG LTEZRA L, Yoy HAadbEERgEEs» > EREmE £
TREBB AL, EFROMEETIE, KEHEVLAFE200-350mOEENT S ZEEEL, < HE
BIZEL T oKBEPEVWRBAEKRT 2 L 2oL, 2OLI 2y s rHAOTHIE, &
AT T 2 EBHLEIRNTH 2 £ E 272,

EIBETE, EERMMOBR,» S, EFRBETHREL -y oy r#HA, BRBEIOILUFEE 5> kK
FHERAOTERE COLVWHIBICEE T2 bD08EENTWZ L, BLUIAUNICEFROFEL
WETHRSINZ bONEL (FRESED60-90%TRE) Zrhrzlonic Ui, £/, EHhAOR
BfEE S, HFRPFEBCERET 2 v o rHAaL, BEL T 5RIIc30km BEOSEFEA TR %
FERLTWD EHEL,

FAETE, EFROEETHRESNS Y o ¥ 7 HADEMFHRMHIZ DWW THRET L, 1982— 19864
CHREX N u Y rHADKERMETLTWS ZEZHS»ICL, FOFERICDOWTEREL, %
72, RBUCE BT, BENEEEHLREINET T2 L2 omIcL, EFRBRBIEEKEL- O
FrBRENBEFEHEIELALTo TRV L ERLT,

H5ETR, AFROVEREDHEDN & HIERE 2 £ T RERKOMEEIC OV TR L, 5FRH
FEOBEBREDRIERKIIIEF ICE < (0.100 HEZE), EHRADKELUADKERIC X 25T 1%5K b,
MEDEGI L (0.086 ARE) 2 E RS »IT Uiz, 72, VRO R REGRTHIEL
T, ERESE (BIR) OENFHE T, BEFRBETERL Y o 7 BHAOKEIE, K95%3EFR,
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2~3UNERBRB L UHRER, 2 BHLEHWELEORFRERMTHS LHE LT, £/, BFERNT
1%, AEEWC S 2 b O, LEEEOERIZLI0%FEZ T, EHRES L CAREBANCERT 2 b 0210%
RE, PEHBCERET 2 bONT0-80%BRETH 2 LT LIz, £/, FEITHHET 2 b0, T
FOHDH40-90%TRE, FEMCERET 2L DMN0—10%BETH2 LHEE LT, BREHICHHRT 2 b
DFEFEILFED S DH60—-80% 2 w2 LHEL, bk ) ORI ECEMICERT 2 b0 RREL,
O TIIMITOEREEZFH L T2 EARH - 72,

BOETIR, AMRTHAL Ly o ¥ 7 HADER E EHROERS L UBEREOHERHE B £ 2
T, Tk, vuFsrHAOEMFIRE L BELRERELITI) LOOBEY R FEREITTLICRIELE 2 3
BEMEORBIZDOWTHBNT, £z, KRBT E b2 WHLEENBHEL, ZIZEEHELr 2L, &
BARR TS WREDOBSNIIHRICBEINTVS Z eh s, EMRZEORER TR 3ESNS 2
ERRLT, 8510, RMBES LICEIEREE L S 5 ICEHICEBEL, ®ErOBEEHEBICT2 2k,
BB LS D ERFHRZELE L VML<HELMCTE2 2L, BLIUBRETCY e Y HEarRET 2
TR & DWEDTERMEIZ DWW TR,

BUETETREOEN2To72, AFETIE, BiZ, Yo rHADEFENS - BEBICE T2
S BEETEIONAR RS 2IZ L, BRBUC L b S BIROAEEFIEL E BRI T 2 REREDR
EF2TERCTHAT 2 Z L ICEAEBWLR

F1E HEBLIUEH

1. 1 ARSI UESRROAE

1981 — 1986 DIKZ I A F R/AKERBRSBOREM A TN (117.93% b >) &dbbAL 47.07T8 ~ )
IV EFEOMEE, BICEFREFHLATFETERERLAZHVW Ty oV rHAZHRE LR
ESAER 21To 72 (Figl. D). MUMORIERER L, RAIE LT, BE»SMHEIA->T, —EDHEBE B
WTHBESEARELC, FA—REEOHEETITE >/ (EFFE). 72, MLEORBREAITLT
OSBRI UME TITR - 7. MUSIZERIC, ERIEYA»BHIF TR -7k,

Zhreirihe, EFROEFI%km OFEENT, EEICHELS 2 ED CTEBTHRERBR 2T (BE
), TN, EREGRETO OO RESERT, Yu YT HEAORE NN TE %2 & 5 2B 2 & E
L CHRERBR 2T o722, ATEAS—ERChEVEFLLV LS 121 »AREOHER THEES
WEFEENEHL SFHEE ThRSIIER Lz, ZOEBOREBRI FICBMICIThbN, BEShY D
FrEfarAy, ZERRE, ABRATERTE ok, ik, BERB LS THEERN TR %, v 1
P EEOARERET 2ICh> TR, THRAELREFELZDEC T B LT L, 2hoD
FIEABROBR2ARKRB IR L (Appendix table 1),

WFEAE: WL, LEAFEOSY - THECHASATELEEBEZ > EEHAE R
B8 (493, 106, 121, 138, 157mm) DRHHICISTmm OREMEERE L2 b2 FEICHERA Lz,
7z, Zoffic, BAEIS1.5mm Db DR —EEMA L, 1FABLYD, 5 —4BREFERALL, EEIE T
EEE X300m, KEBS0ARDF S EEEFRAL, HicidE s LTHREY >~y SxAvi, 1 /&S
W1 —308kEMHER L, £/, EROFTEAL, EEGE L ZELER L REBRWICHEAL 72
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140°€ 145°E 150 EEBGE . REIh-vuyrEAR,

wl N P e FRE % 72 1K R O o T % 7 L
§ e F2o HIILL TV 2 b DRESDE: O
C\q” Wi Lo 7o BORICET 5 L HIT S 1
ﬁL it Rk, WEEL, EXE, MR (OHEE

} IWATE PREF.
\
ciplnd

HONSHU

PACIFIC OCEAN EED S ﬂ%)%ﬁﬁbf&, “Fﬁy/
7 (Ef%£2.5mm, £&10.5cm, ) %2 4F
FHELTHEUNATAICERL CEZEL, i

J B2 & BT U 720 AERRAR O B

N mizonTRFRI—EERLT: (Appen-
dix table 2),

KUJI RIv,
PACIFIC OCEAN

40°N
OMOTO RIV.

IWATE
PREFECTURE

B . BB S Wb o Al
ey i, BREEL %, R (BEEG), BXE,
oTsuCH AV TRE, MR X 2HE), ERHERESR

unoSuMALRIY: RREELI2, —BOAKIZOVTIE, BHN
——— AYMOEE, K, IE, B, WFIE, &
OSHIAMA L. WEROFH 2T 57, 7z, FRLZ
13N @RV, EREMSET CEREEL

KATAGISHI RIV.
[

KESEN RIV.

39°N[

4TE e MEEER . FAmATCE, BERlZLC, D

Fig. 1-1. Map of the Pacific coast of Honshu and BT&7:3XBTIZ & 2 BHEA =72 -

river system in Iwate Prefecture. 7z F-REAKE (BRASBREER) BX
UKBEREOSR L 720

1. 2 HAEMBEUSNO> o SRARE

FAEMOBERERS L VAKIERREMET 2 BT, 186FEICERMEICL 2y r HADRE
K 2FEEL, 1989FCIFRE S NIAKOFTRHETR o720 £72, 198148 L 19861, 5F R
BOEBEMHICAHEL Yy g #fs LWl (BRI ) el B L7y vy 7 SHAaofimilE
EERL 72,

1. 3 2ofthndEH

HA~Oy ¥ rfgao#l ERRS L CEEBEM - EROBNEZIEET 2701 [EFROST - 7
BT 2R (19814/RH 5 19864ERR & T) DI, AMHKEIHat2FIA Lz, £/, EFREE
ﬁ@yuﬁ7ﬁﬁ®ﬁW@E%%tﬁﬁT%kb,ﬂﬁLJ%%*Eﬁﬁ%#ﬂﬁbk%@ﬁ%%@@
BTEMRE - LI L > THES Wy oY 7 HAD ARAIERR, BX CILERFKEETSHAEL
TeEFEAAINCHEE Loy o rBADAES X UIIRHEHR2HEZED TAD b £ THAL 72,
surEAOMESHEIEET 200, ATlshTwrERZ2RHIZLT, M - JLIEEERGTHE
W2 T1981— 19874E IZ I A ANTFMAIT R o 1o 7 X Fr B LU T A4 A 2R E L BERBROBRD
F— N—ARMEREL, FIRAL, £/, SFRBEOEBNSFMHEZMRETT 22010, BFEKERES
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FATO [ErEEEE R (BA51—624) ] %A L 7,

F28 YRYTHRANSH

2. 1 FtBERFHENLEFRARTIHN T TORE (RBSH)

SHOBE HAREO Yoy HAREFICRAN-) >V JHEERCO/L, Z0%, TFEIISR:
CETNLTHRITEBIZEZ L E2onTWw52 (Neave ef al., 1976), T £ T, HATE TOHHK
B BERBOFMZHS LICENTwAER o7, Zhid, ARARY oy HAYNRET 2R - 5
E2, FRIE LT, ZKBRETTLbN 2 EEMEE LB LI TONFICRESATWT, HAETE
BEAETTbR T ol72dTH 5,

T, YuYrBHAOREZOMEMC T 24 AREORRBICL LS ->T, ARIER T IS0 /R
BENRE LEMKEOR UARAESEMENS L5 0h > T &, ATFEKERBRSE, STFREMET
DyuaFrBAOSHERLMIT 201, AFRBIVERROBEET, AFROAEMETFN
Q178 >) BL UL R TR L >) 2w, 1982—19864EICH L#EIC L 2 A& 2T o7 %72,
JLHRERE D & FHRBEMNE T TOERTIX, 198140 5 1987THFIC T TOEKEIC, JLimE il
KEREISE L UVFHRBEKEABBCL>T, 74 2By ayy#Hia (7X¥7) OSF2HES
DPITT B OO0 LAEIC & 2 fIERB S TThN 7 (FHEIZA, 1986 ; FHEIZA, 1987 ; HHE», 1988 ;
oS o NAETR, 1982 5 TR« RH, 1983 5 A - SRR, 1984 dTREIE 2, 1985 {AEFIE2, 1986 ; 1oEF
VA, 1987 5 EEFIE A, 1988 (RHE - EBIR, 1987 ; J@IE - E&lR, 1988),

Table 2-1.  Drift net operations used for the present analysis

Vessel name Period Object Number Mesh size
of of of
Year Month research operations drift net
(mm)
Twate maru** 1982-1986 Sept.-Dec. Chum salmon 73 93-157
Kitakami maru** 1984-1985 Oct.-Dec. Chum salmon 23 151.5
Hokusin maru**  1981-1987 Aug.-Nov. Chum salmon 38 48-157
Touou maru*® 1986-1987 Oct.-Dec. Chum salmon 14 48-157
Hokushin maru** 1985-1987 Sept.-Oct. Flying squid 15 48-157
Total 1981-1987 Aug.-Dec. = 213 48-157

%1 Iwate prefectural fisheries experimental station, % 2 Hokkaido prefectural Kushiro fisheries
experimental station, *3 Aomori prefectural fisheries experimental station
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Fig. 2-1. Monthly distribution of maturing chum salmon catches by drift
net in near sea of northern Japan, 1981-1986. Relative size of
circle is proportional to number of maturing chum salmon
caught by one tan (53m) of drift net. x indicates no catch.
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ZOMFETIE, AFIENTLE2ER2HICIASD SHEBOBERBERABREL T, Z0EBEDY
O T HADIMEZDOREFOMBERELMICT 2 2 L 23| A7 (Table 2-1), HEERE 1E L0
BERKZFEARETRL TR Y. D #IERESN (CPUE) 2EHL, 20R o8 HmE2 R L7z (Fig.
2-1)o BEROSMORMIRDOELED TH 5,

8+ 9ANHH: ABERMHELS L UVEFRIAMIBE CENTEIORE 21T H 572, YO T D
CPUE i3, dL¥ERMFETRE» >0, EFRBEL TR E o2 BENZ D07,

10A 05 . ALEEHEEwE, FEESFE8 L UER - EFRIBE CECEOHEE 21772 - 72,
SHEREREESH b > TH SN, CPUE ZJtBERT TR E L, EHR-EFRBETIINE» -
Tes

1LAnS% . JLEEREENE, AEESTES L UER STFRBETENMEORFEE{TE > 72,
BIE R, S AEEERESERICb: > Taonis, CPUE BEFRIBETKE 257,

RBOST . BEFEBRETIEANEOFAEN S 2 2biz, CPUE B EFEGBRETA X o772,
CFERSR TR FAEN TR LN AL 072D T, ZOMEEO > o 7 HADIRIC OV TIZHBHL 2572,

Table 2-2. Number of maturing chum salmon caught per tan (CPUE) of drift nets by surface
temperatures off the Pacific coasts of northern Japan

Surface Aug.-Sept. October November December Total

;Ne?ﬁ;;ature No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of

Q) operations CPUE operations CPUE operations CPUE operations CPUE operations CPUE
5.0- 5.9 0 = 0 S 0 = 0 = 0 =
6.0- 6.9 0 - 0 = 2 0.231 0 = 2 0.231
7.0- 7.9 0 = 0 - 0 = 1 0.048 1 0.048
8.0- 8.9 0 = 0 - 4 0.336 0 = 4 0.336
9.0- 9.9 0 = 0 = 6 2.027 0 = 6 2.027
10.0-10.9 2 4.270 5 1.912 3 0.381 5 0.227 15 1.359
11.0-11.9 1 2.890 3 1.344 6 1.189 12 0.554 22 0.941
12.0-12.9 4 3.671 6 1.416 3 1.488 8 0.414 21 1.474
13.0-13.9 9 2.023 6 0.426 10 2.787 3 0.021 28 1.739
14.0-14.9 9 0.713 11 0.682 138 1.010 0 = 33 0.820
15:0=15.9 6 0.724 7 0.217 3 0.227 0 = 16 0.409
16.0-16.9 5 0.729 11 0.077 3 0.063 0 = 19 0.247
17.0-17.9 0 = 10 0.100 1] 0 0 = 11 0.091
18.0-18.9 10 0 3 0.206 0 = 0 = 13 0.048
19.0-19.9 9 0.014 0 = 0 = 0 = 9 0.014
20.0-20.9 4 0 0 = 0 - 0 = 4 0
21.0-21.9 4 0 0 = 0 = 0 = 4 0
22.0-22.9 2 0 0 N 0 - 0 = 2 0
23.0-23.9 2 0 0 = 0 = 0 = 2 0
24.0-24.9 0 — 0 — 0 ~ 0 = 0 =
Total 67 0.878 62 0.583 54 1.270 29 0.387
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FLBoEE: REKE: OBfR REKE L CPUEOBRAHIZ2 7010, EAB I EEDKE &
CPUE OfR %R L7z (Table 2-2), Zhictinld, 6.0—-19.9COHEH Ty o rHADHBENR >
i, CPUE#KE» 7013 9.0—13.9°COHETH -7,

S EEEE 0BEN SHMORUEREEOREERELAGDYE 2 £, HIESHIZILEE R A
D OFEBIAMY, EFRILEHHFEERTCAEFRIERRERIEL TWAE I by b (Fig.2-2),
LB R ER & 2 & 5 FIRILE A 12 h 0 T ORI, HEE SO FTREICH Y (JIE, 1972),
O HADORESIIEMORM FREE EIZIF-HL Thi, 72, BFEPEEHCE T 2 HMk(E
) O¥IEAERIF 9 —11ATIS~ICUT L s (RS, 1969), HEABOTLA 9.0—-13.9°ClcH
B2ry, YuFrHEAOSHEPEEBICHS L ERL TR,

7z, BFEGETTE, BESMAIRRIOIWERICERL Tw3, ZOEROEA19%km AN IZ
EEBRASOML Twa (LB, 1987), L7edi->T, o7 HADORE I EREREN & 20
TLAMNZAHL TR L E RS, OB TORESHPRKEL L2301, KEKEHI6—13FCET
BTFT211-12HTHH, RREAROE NI « LA IZHREZ VA>T,
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Fig. 2-2. Distribution of maturing chum salmon catches by drift nets, 1981-1987, as
compared with a schematic diagram of the surface currents.
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2.2 BAFERAFRTOSH

SHOBE EFRBFCBI2 Y0y BAOSHOFEMEHES 2T 2720, 1981— 1987 DFKE

CEFROVEES L UBHET 2 EREOHA T, EFAB LI ERZMAT, UM & 2 BES

BRmE~960m] (A1), AT & 2 EIERER £ ZE 638117 - 7z (Table 2-3),
COMRELNIFWLMIC L 52&HD CPUE L EBOYERD 3%~ L7z (Fig. 2-3,4). & B D

EDHMORERARDOEBY TH2, &6, ZITERNCAVEERORERR CHER I N EEZ, £

HFEMOEBTHD, REMOBERBERIEVTHS,

IANSH : L6 E, EMIEIORAELRIT o725, WEZLHh -7,

10A 5% 0 WLMA32E, L@ 12080REETo7, MLEOAETIR, EREMEG,»SEFR]L
EOWRBIC» T TOEKTO T LR o RELD - 72h, EFEDHEINE - METRIFL A LHRE
Dotz EBOFETIE, BFRFERETIS DT OLOBRENH ST LAHIBRIEN L H > 72,
L EEOWESIT—BL kb oz,

LLAMOSF . L2290, M 32RO FAEEIT o7, MULMOFETIE, AFRIEL L UdED
WEIE THRIEDH - 72, CPUE (2108 L L TR E o7 0 ED S EES6km 11T £ THOM A6
72h8, WAIEWIZ Y CPUE B A 23RN D -7, EBOFAE TIE, STFEORESRSE THE
PHBNTZA, BIEDO K F13km DINICRE S LTz, BiE183km Y EDWEBICB W TR,
LATIREERD 720, EEBTIREENIZLEASE DL 5T,

12Bo5H% 0 i LfE28E, ZEME 200mOFAEEIT o7z, WLMOHAE TIZILA LERIC, AFRILE
B LUHBOBRES TEESD -7z, CPUE IR LEET 2 L/hal, 0L D RRREh o7,
I, HFEILERETIE CPUE A/ & o7z, BEES6km (1L & THMBA SNz, 11AEERD,
WERIGEWIEE T CPUE SR E K 22 k5 RfEAEASNZ 0Tz, IEBORETIE, 11A LR
CIWEBICRE L TRESBTHREN AN, LaL, MIEND - -EHFIZ, 11H XD SWEIch
D30, FOINEIZFERLSkm (T TH -7z FIERIFILA LB L TR/ E oz, BEAL3km BLED
WEBIC BT, HUETIRIEEND - 7208, ERTIRHREMITZE A LEL ST,

TEROBEE REAEL OBFE HREKEESEE L OFREM2 201, FAB L HEEDKEELH
JEE DG %7 L7z (Table 2-4), 1071314.0—17.9 *CO®HE T, 11H1311.0—17.°CO&H T, 128
1210.07> 5 14. CCOFH THRIEN 4 S L7z, £HITI, 10.0—17. FCOHHE THRIEMR A SN, TD D b,
11.0—-17.9°C Q&M TFHFIER 1.0%U EDomWEERL 7,

AT L e LIRAE O WEAKRO F0IE 9.0—13.9CTH -7z, ALK FEOMEBOHAETIE, ¥
oWy OEEEAKEIX 1 —15°CT (Manzer et al., 1965), 1983 —19864E DAL AFFEME T ¥ a7 DiE
EEROFAETIE, ST ETHEBUCULETEIRUBIIZIFEAYBESNE o I ENHESNT
W5 (Ogura et al., 1987),

ERSBOPERZR L REGHO ERIZITCETH Y, FIRLCHEORLERAE »oHES L
TWwayaF7yOERKRELE T2 EELIG»57,



Table 2-3.  Numbers of longline operations, number of skates fished, and number of fish caught by longline in coastal waters of
Iwate Prefecture, 1981-1986. A skate has 50 hooks
Year September October November December Total
No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of No. of
op. skates fish op. skates fish op. skates fish op. skates fish op. skates fish
1981 9 190 0 12 200 0 39 375 62 25 233 45 85 998 107
1982 4 25 0 21 80 15 52 159 108 41 187 272 118 451 395
1983 3 20 0 30 123 66 44 185 553 32 139 /433 109 467 694
1984 0 0 0 20 87 4 56 190 313 20 74 85 96 351 402
1985 0 0 0 27 111 6 51 231 899 44 196 189 122 538 1094
1986 0 0 0 10 63 il 60 348 849 38 237 971 108 648 1821
Total 16 235 0 120 664 92 302 1488 2784 200 1066 1634 638 3453 4513
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Fig. 2-3. Monthly ditribution of maturing chum salmon catches by drift nets in coastal waters of Iwate Prefecture, 1981-1986. Relative
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Fig. 2-4. Mothly distribution of maturing chum salmon catches by longline in coastal waters of Iwate Prefecture,1981-1986. Relative size
of circle is proportional to hooked rate rate of maturing chum salmon caught by one operation. x indicates no catch.
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Table 2-4.  Hooked rate of chum salmon by longline by surface temperatures off the Pacific

coasts of northern Japan

Surface September October November December Total

water

temperature No. of Hooked No. of Hooked No. of Hooked No.of Hooked No.of Hooked

(o sets rate sets rate sets rate sets rate sets rate
5.0~ 5.9 0 = 0 = 0 — 0 & 0 -
6.0- 6.9 0 = 0 = 0 = 0 i~ 0 =
7.0- 7.9 0 = 0 = 0 = 1 0 1 0
8.0- 8.9 0 - 0 - 0 = 0 ~ 0 =
9.0- 9.9 0 - 0 = 0 = 4 0 4 0
10.0-10.9 0 - 0 - 0 - 14 0.562 14 0.562
11.0-11..9 0 = 0 = 6 0.556 50 2.464 56 2.260
12.0-12.9 0 = 0 = 12 3.333 86 3.860 98 3.796
13.0-13.9 0 = 3 0 50 4.100 35 2.589 88 3.361
14.0-14.9 0 = 8 0.025 85 4.521 4 3.325 97 4.101
15.0-15.9 0 o 13 0.692 102 3.863 0 = 115 3.504
16.0-16.9 2 0 44 0.856 30 1.918 0 = 76 1.253
17.0-17.9 1 0 46 0.746 13 8.854 0 = 60 2.491
18.0-18.9 5 0 6 0 0 = 0 = 11 0
19.0-19.9 6 0 0 = 0 = 0 = 6 0
20.0-20.9 2 0 0 = 0 = 0 = 2 0
21.0-21.9 0 = 0 = 0 = 0 = 0 =
22.0-22.9 0 = 0 = 0 2 0 = 0 =
23.0-23.9 0 - 0 - 0 - 0 - 0 &
24.0-24.9 0 - 0 - 0 - 0 - 0 -

Total 16 0 120 0.677 298 4.025 194 2.922 628 2.942

HBOREST, EFREES & CBERLEG: 0BR RLMAORE S IEESSkm L TASNL DI
TL, EEBOWEIZIER15—13km A O Z S RERICRES N Tw 5, AR ERIC L 2oy
HADEE L OBGEEHERICT 27012, EEEHES km JEO&ADEROSEREHEH L THEL
7z (Table 2-5), ZhiZEniF, 0FDEMOBESMIIIERES km LNICRES N Twiz, 72, 11
Hizix, S5 HEZENED» > DIRIERI.Okm UNORER TH - 7201t L T, 2B BRSNS
Motz DIIEALI0—14.9km DRPHETH 572, 21U, ERBIC X 2EOHLA Y — X v iELICD
nNT, TBEE»SHECHE> TEE LI EERLTWS, LL, ARL7 L D1 ZORFHIZIE
EFEOFERI9km DRI IZEEICEEBRASAL TWuE I s TwE DT, EBORED

iy — A 2B TEBBRACHZ LE X 5,

BEE15km U FEOER TH UETHRENASN DI b b o1, IEMTRENA S L WEEIZ,

BEE (2. 48 TREITAZ LI,

2. 3 ERBRENEETH,»SHELELCAYSREAVDERSR

BUEBLVCEBEIEL L TRBICOAT 2AMEZRET 2-00BETHD, BEOFTRICEER
FTRAEBICETABHRIBONICL L, YOuFr I —RCEFEOEBICERETIHDEEZONTVLS
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Table 2-5. Relationship between distance (km) from coastline and hooked rate (%) of longline
operation in coastal waters of Iwate Prefecture, 1981-1986

Distance from October November December Total
coastline
fera) No. of Hooked No.of Hooked No.of Hooked No.of Hooked
sets rate sets rate sets rate sets rate
(%) (%) (%) (%)
0- 4.9 78 1.038 227 4.453 77 2.713 382 3.405
5.0- 9.9 7 0 34 5.477 65 3.477 106 3.889
10.0-14.9 3 0 11 3.292 23 5.540 37 4.422
15.0-19.9 5 0 7 0.057 9 0.944 21 0.424
20.0-24.9 4 0 4 0 9 0 17 0
25.10~2919 3 0 2 0 5 0 10 0
30.0-34.9 3 0 5 0 2 0.200 10 0.040
35.0-39.9 6 0 3 0 5 0 14 0
40.0-44.9 3 0 2 0 2 0 7 0
45.0-49.9 1 0 1 0 1 0 3 0

(Manzer et al., 1965 ; Manzer, 1964 ; f§5, 1967), FEWETFEME TIIERBEENEACTD

NTBY, COBRETYF7HANRESN TV LORBREDBERNH 572 ZOBERIE, v o
THREAVHEEZRERE L L TFIALTWwW2 22 RTDTHS, 22T, ZOBEREEZL, »D
Yo HAEOEBHMTONMMRREZHS »ICT 27201, ERMEMOR N5 T, BERROFAE
R W

FiE EFRMEEETREL TV 5 E0MEERMEBIMOBR NI 2B T, YoV 7 HADEERS -
THREICR - T, BERR, WHOKE, BLURERHZ CREHL, ¥ oy ORENEN - 72
BOEERIC OV TIREENBEHIC L 2 L WO BRHTH I CH#HENTRIN, FAELMEL7. 5EDER
WEMOMN, 283288, 3EEILTEbL (1R E) Tho7: (Table 2-6), EOROEFERIZ
EHFEBREFLFACIVBEINTED, ZAS>ORBITLEEOREFERL Tuid o7,
JERME DR IIBEAK 9 km BIA OKETIZHII50m LU%) TlE, SFEREREHAIC LV Z LS
TWwd, WEERSMEAMOBSTRIOTL THERD FAELTY, ERNAREOERILELRA, WiT
LT, ENMREDERLZ I THRESNL Yoy HAOKRE, BERELFHET 279, 1989
FNACEFREEM 2RI & T 2 KRN (2188, 60/ >) ICERL T, B¥E . WEDD
RADAELIVBD Y oy DY > 7)) v T 2iTol, 7Y v 73N AKOREBRICONLT
iE, BEE (FB4E) THLIARDZLIZT 2,
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Table 2-6.  Numbers of salmon caught by bottom trawlers off the Pacific coast of northern
Honshu by vessel and by month, 1986. Numbers of operations in which salmon we-
re caught are given in parentheses.

Vessel Gross tonnage Trawl system September October November December Total
Designation

A-maru 59 Pair trawl 106 533 805 183 1627
(16) (58) (48) (29) (151)

B-maru 59 Pair trawl 77 674 977 200 1928
(13) (49) (62) (40) (164)

C-maru 59 Single trawl 31 68 106 42 247
(19) (30) (34) an (100)

D-maru 59 Single trawl 41 37 63 19 160

(23) (21) (34) (12) (90)

E-maru 58 Single trawl 3 41 302 29 375

3) (19) (48) (20) (90)

Total - = 258 1353 2253 473 4337
(74) 177 (226) (118) (595)

Percent = 5.9 31.2 51.9 10.9 100.0
by month (%) = (12.4) (29.7) (38.0) (19.8) (100.0)

BERR BEEDAEC L, (DRSO OEIEKEIZLI50~700m 2E TH 2, (2)E RN
O 1L, 2~387T, 1EOERERE (BE,» o858z T) 32~ 3EHTH L, OHRERBERE
TTITbN TS, WEREEMIY 788, VA A2 3B OBERICERT 24 TH S, ]

ZEDPHEAL T,

FMAETIE, YOFrHARAY LYY IR EDEEEME L CBELIDREBTRES L TV,
L7585 T, Yo rSaidE choBEEEY L —BCREsnbo LYl S i, BEEEE,
T 2 & & H % TIIEF BALER A D KZE200-350M DO ¥HR T, FERIZ/KEE00m L E o FEIEEIC B E)
L.7zs

EBSHOBE MAERMBINC L 2y oy HAOREREIZ1864 9 ~12F 12 b7 > TiTb,
LERTL,3TRBD Y u FrHADHRENLES N v o Py HADKRER IA»S2AKRETAHALNR
2%, 9 B o118 F TIRFELITEML, 12A i3 A L7z (Table 2-6, Fig. 2-5), ##i3200mo
SIS F S T AHALTE D, BICEFEFIEEBRTREh o7, WESMOKRE SFATRL
k3w Ak A asNTD, DY — i3I AL 12HETIELALE(S R 5T, B
SWOFAFICINE, INSOBRMIATFRERESIHEGTRETZ2ILEIMTHY, ZoBBROY oy
HEDOHTHIIOVTIRHAR L Likh Tz,

WEAIC, B0 1EYS ) ORERKEKE L OBFEERL (Fig. 2—-6), Zhicinid, 2
fEeg = T, KEE200—460m D EIFH THIES A SN, b K E B EED A SN 7D IEKEE250—300m D
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Fig. 2-6. Relationship between depth and date of maturing chum
salmon catches by trawlers. Size of circle is proportional
to numbers of maturing chum salmon caught.

HHEHThH-o7, F72 1R E TIE, KELS0—350m D EIFH THRIEN H D, THEAK X 4> o 72 DIZKEE200—
300MOEETH o720 MEL D, BHICLZEMIZIZEALE LS, 2D s, YOFTrRA
DIER SO0 TS TR FILERD K EE200—350mDIEE TH % & Hlr s hiz,

BN AL N AL EREIC L EEORBNAZLEHES »ICT 20, HERC, IO
PR Y 1EY Y OWERK E 0B@REA2RLZ (Fig. 2-7), ZhiZi i, wEIHERSCRH, Y71
L, BEWCEWERAS D -7z, ZOMERANITHEES L UIHHIC L > TES BV XS TdH 2T,
FMFAEIC LT, FERIZ, KREOOMU EOFEEEERMET 2 2 1S 570 T, BRIV YT
HAEOBRENAShE P -T2 Eid, BAEESEL Lok wThHI LEZNS, LL, HHD
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Fig. 2-7. Relationship between time and date of chum salmon
catches by trawlers. Size of circle is proportional to num-
bers of maturing chum salmon.
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72, HFRIBEREO00MED KR, —MIC9 —1R2ATIIFEICB L ZICCUTTH S 2 LsFI ST WL
2 (L¥F-lLE, 1987), ThosD I eh s, EFEREFAINCHEET 2 v oy rHfald, REAARDE
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Fig. 2-10. A schematic diagram of the migratory behavior of chum salmon off the northern
Pacific coast of Honshu based on catches by bottom trawlers, longline, and drift
nets.
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BENAERR CEBMFERREENRE SFROBVBFECE, KBCL2 LEHO Y o Fr#lfask
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DFBIRSMHETHEEENS bOE Y, 3) EFREMGETHRIRL 726 DEFEAL LT 2 b0
BNEVIERNELDOOSN TS, LrL, IsDRERIE, BRIGIVWEBRTRESN oW
SEARFERALTVS o, HFERICEET 2y oy HEAORERKO SEGEIET 2 LT, W
FOAFICHT BRI FTEL TVEE50LNH S,

ATEICHE SN T WD L 91, BAFRAKERBSIZ1981EL S1986EIC 11T T, TL L TEFRARE
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SRR e E L, SHROFHE2E, #AEE, TEMOBER SN TV AMEE L D e OHEEEs~
BULRHEHSER TIThN ., ZOETE, EBEHER» o EFROBETO Y v ¥ 7 HADRERED
SEGEHET LAV E L,

BREROBE EHAF O KBS EEA5km MNOREE TITbh e, ThE Ve T, LERT
iF, BERIZLAYEL S, RLETIVROBEEN DD, EHKRESTON, £/, ELEED
BERETEFEPE L L UMEEO ZBERTITbA, BTOREND VERKREN IO, &E
DEWET £ OB E R L7z (Table 3-1),

BB OREHILILAD 512103 TEFROWBES L UG TITb e 28 T3,43TRD Y 1
Fr e MESRKR AN, 1,300BOHEFERE 8D - 72 (FHFE37.8%), =g, K<, TEREMIL
DAINDAIEFE R D> & FEERHRI O AN %% T H AN EICE 2 THiis e (Fig. 3-1,

FEEHEKS AL E £ TO 5 KEICHEIL, B0 25T L 72 (Fig. 3-1), ki 1
fEtE (FE/REHE TR 2RVT, 2@HCRETThbiz, CRE SRS THES 7 1,299
EEOFHONRIE, CRENRFEEZLHD, 1,266(EFE (97.5%), R TDXEA18EAE (1.4%), B
XS 6 @k (0.5%), AXHEH 5 @K (0.4%), EXEH 4 @& (0.3%) ThHo7z (Table 3-2), &
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Number of chum salmon tagged and released during the tagging experiments off
Iwate Prefecture,1981-1986

Number of Total units Number of salmon released

Year Fishing gear operations of effort

(Tan or skate) Sept.  Oct. Nov. Dec. Total
1981 Longline 85 998 0 0 50 37 87
1982 Longline 118 451 0 14 88 202 304
1983 Longline 109 467 0 58 471 67 596
1984 Longline 96 351 0 4 284 75 363
1985 Longline 122 538 0 1 676 140 817
1986 Longline 108 648 0 1 596 498 1095
Sub-total 638 3453 0 78 2165 1019 3262
1981 Bottom longline 1 10 0 0 0 0 0
1982 Bottom longline 0 0 0 0 0 0 0
1983 Bottom longline 0 0 0 0 0 0 0
1984 Bottom longline 0 0 0 0 0 0 0
1985 Bottom longline 0 0 0 0 0 0 0
1986 Bottom longline 43 303 0 15 42 0 57
sub-total 44 313 0 15 42 0 57
1981 Drift net 0 0 0 0 0 0 0
1982 Drift net 20 642 0 1 4 7 12
1983 Drift net 19 357 0 1 18 2 21
1984 Drift net 29 460 0 0 38 7 45
1985 Drift net 23 434 0 2 29 7 38
1986 Drift net 5 140 0 2 0 0 2
Sub-total 96 2033 0 6 89 23 118
Total 778 = 0 99 2296 1042 3437

72, B RESNDR, BEOEERS X OEEL 1,210, 93% %o, ANl EL THE

EN/LDIEbTMRIERE (7%) TH-oi,

NEEORE HFROESTOERAORESLFMICHN T 2720, ATFRORE - WaEEz2 4/ KE
WZorEIL 72 (Fig. 3-2), EFROWBRICEIEBEBRRNOMLTH Y, ZOSMAEIEERLIkm LN 7:
FKEE200mMELR L ¥ T2 (EBF - (L, 1987), %7z, 2B TN & 5 CERS X UG LI
L2y e rEHAOSMITEERRNICE 2 o7, NKEZRET 22,

IDEI R EEERI
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Fig. 3-1. Site of tagging (o) and site of recovery (x). Areas (A,B,CD,E) delineated with a
broken line show regions for analyses.

ANT, 200MmDHEFER LN FE EMHMEOER L Lz, 72, 200m FEF OB %2 ILEE (CD), $E5(C2),
BEE (C3) @ 3 XKEICHEL 7z, MERIZHERESV DT, 1XKHE (C4) LT THIE-7,

INEE S A 2BBE NAEDIKE (Cl—3) »oiiLzy oy HAOEMRTE =L (Fig.
-2), Cli» 513, T66{EEAERMIT SN, £ DN, 255EEOEMIHRE s (BHE33.3%), Hif
OXERIONRIE, ATS5@EMAE (2.0%), BTO6EME (2.4%), CLTT8{EAE (30.6%), C2T109{E 4
(42.7%), C3T54{AMk (21.2%), DT 3{EE (1.2%) THotz, Clooiishizy oy HADRE
OB, C2, CIICE T T2 D»n%hotlk, BEIUA, BALET2bD08bo22THS,

C27» 51, GAAERBERRR S 4, £ 0N, 229(EED Bl e S/ (FHiEFE35.6%). HHEOKX
EROWRIZ, A, BizdbbL7zdDixEL, CITIOEE (4.4%), C2TLI9AE (52.0%) B LU C3
TINEM (43.2%), DT 1A (0.4%) Thot:, C2» oSNy v ¥ FHADOBEDORHEHIZ
REHMNC2 - CITHESN, RESBEILI- DD B2 ETHoT,

C31> 51, 1,896{E AL IEAIT & 1, TT8{EMEL T S 117z (FHHER41.0%) o FHH OO XiEBI D WERIE
A, BizdtEL7-dDi3E<, C1T23H{E (3.0%), C2TI52{EfE (19.5%), C3T585(@ME (75.2%)
Thotz, C3r oSNy uFr HAOBBOREE, RE<BHE T, BHHRKETH 5 C3ITHH
XN DNREhoZk, BLUETFLT, ETCHESL L ORHEBR LI ETHS,
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Table 3-2.  Recoveries by site and region of chum salmon tagged in region C. Recovery sites including river
and coastal waters are categorized into 5 regions (see Fig. 3-1)

Recovery location Number of fish released Recoveries by region
Site Region 1981 1982 1983 1984 1985 1986 Number  Percentage
87 316 617 408 855 1153 (%)
River A 0 0 0 0 0 0 0 0.0
B*? 0 0 0 0 0 0 0 0.0
C# 1 10 21 6 11 33 81 91.0
D*4 0 0 1 2 1 4 4.4
Exs 0 0 0 1 3 4 4.4
Total 1 10 21 7 14 37 89 100.0
Coast A 0 1 0 1 3 5 0.4
B 1 0 0 0 5 6 0.5
C 18 83 189 144 313 438 1185 97.9
D 0 1 3 2 6 2 14 1.2
E 0 0 0 0 0 0 0 0.0
Total 18 85 193 146 320 448 1210 100.0
Total A 0 0 1 0 1 3 5 0.4
B 0 1 0 0 0 5 6 0.5
c 19 93 210 150 324 472 1266 97.5
D 0 1 3 3 3 3 18 1.4
E 0 0 0 0 1 3 4 0.3
Total 19 95 214 153 334 486 1299 100.0

Percentage of

recovery
21.8 30.1 34.5 37.5 39.1 42.1 - =

* 1 Japan Sea coasts between Yamagata Prefecture and west of Tsugaru Strait.
% 2 East of Tsugaru Strait and the Pacific Ocean side of Aomori Prefecture.

* 3 The coast of Iwate Prefecture.

*4 The coast of Miyagi Prefecture.

*5 The coast between Fukushima Prefecture and Chiba Prefecture.

Catr & i3, 10EHHEBKIS N, TR EMS N (Fig. 3-3). 2 TOEMR, EFRNOBRES
LOMNITAHS NIz, ZOT L, R 19km kD AT 5 oS BHRL, ERMICEETR
DWRBIREL TL 2D THS I LERL T3,

Btz eot-BHEoEE Youvr#HAOM LORHIEFREATLINICE > TELE>TWV S,
REGZYOF7OMWLEAINICDOWTAS L, IR, BBFEIL, #5), #BEEINZ11E Easnd o
E—2 Ths, BEAIIPAEITIZI2ARM ED Y —2 Th 2 (Okazaki, 1982), L7zh->7T, HF
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Fig. 3-2. Map showing the results of tagging experiments. The coastal area in region C
surrounded by thick line indicates the tagging sub-region.The numeral in the square
is number of fish tagged in the sub-region and the numeral in the ellipse is the number
of tag recoveries for the sub-region or region.

HIC & > THESADBEH LR > TL2AREEAH D, ERERERE2E 25 LT, BEICED £
LB EBEOR MY LD FENCINET 2 2 e TE S, F, EHRARRKICEAINICEET S Y
DTHBMo, AINGHELLZ DT 2Ey 77y 7L THRETHEERAORFEICEHL TL D>
XD LIERABLIENTELEE LN, 22T, AROR/NKE T & OERRI 2| « B
D&, WY, BLUHE (FLLTEER) FTHT TENRFNEE L (Table 3-3, 4, 5),

ClrrolmLli-s0nBE : Cleolugilzbnld, 1081F 4 @ET, 2 A C20AE) THE
N2 TH-7 (Table 3-3), i, ZOEHIC Cl2E#L Twd Y o¥rEHan—Esn C2FE
TF2bDTH3ILERLTWVEA, K, HHERELLDRTET, BENCBH 2R3
LV, 1B 2T4EE R &, FEi029.9% (9@K) 5 CIXKE T, 40.2% (39{EE) #5 C2X
BT, 21.6% (QUEM)» CIXE D, SHEI N TV S, 1210 I3488EEAI S, FHD31.4% (49
fEfR) » CIXKE T, 43.6% (68{EK) » C2KXE T, 21.2% (33fE k) » CIREM» SIE SN T W2,
1B L12BT, o0 IXEOMENMZERILERZIZILEACEELE» 572, WIITOHEMIIOWT
2, 2ETIOMEOER2DH > 7208, SARKE COBE/MEIZ 1,5 kL x<, BUREINIZDW
THENREE LTS ICE, B0 s TE2 L Bbhi (Table 3-4),
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1K) 53 C3p S s tz, 12A1CE, IMEEAH
fan, HD16.0% (4 {@F) »C1T, 56.0%

(14fE{EK) 5 C2C, 28.0% (7 fE{k) » C3THIH 4ot
ANz,

C2L C3IDFEMELERIZI0A L11A T, 1EEA
CEAMBEVN, 1A L 2B 28T 2 & C20t
L51% G0 556.0%12 FH L, C3OFEMELER
44.5% 7528 0%ITET Lice 2D &iE, C2n
sHman Yy o FrHAOHTT, CICHETT 5
LODEN12AIC%2 % L{ET L, #iC C2ITHE
TH2LODLESERTZZ 2R L T2, °N

AT, £ TCEESFERS D, 20
W, 17{8#kA C24> & ik 2 7z (Table 3-4), MIYAGI
DT Eers, CAZHMAT 2 v aF r#HAalz C20
FINCHEET 23 00%0WE 3 ICBbNLSA, B
BEEHETIE, 0% ULES CInoRESNTED, Fig. 3-3. Movements of tagged fish from
HEDBRIFEL Twd, Zhid, C3OEER tagging site (o) to recovery site(x)
BE LT 5 RBREERE K X 7 0 1)1 in sub-region C4 and waters off
FFARICRESATLES bONENFHTH SETODLL, RIEiSCmS:

B,

AOMORI

IWATE

1410 143°E

CINLRML-bODBE . C3IpSMFIL 72 b DiE, 108 IR 128K 17 T, iz C3T 5 EksH
a7z (Table 3-3), 11HIZIF, 1 464EEDHHR S, FRHD2.5% (16E#) »3 C1T, 16.0% (103
fEl &) 23 C2T, 80.0% (515{EMK) #3 C3 Sty S tz, 128113420/ I S, B D5.5% (7
fEfR) 23 C1T, 38.3% (49fEfK) 3 C2T, 50.8% (65fE{R) 23 C3» HjE SNz, 117 L 12 % i
T2, 11BIZ C3THMBENZ LODIENEL L FHWV (B0%) DL, 12A127% 5 £ CIDFEMLLE
PHET L (50.8%), C2lIcdt E$ 2 b DDA B.3%BICEFELTWE, 2D LiF, CIhsEsn:
bk, IR CIARHEET 2 HOBELZLDICHL,12A%2 £ C2lKIb ET2 5 DDOEENF L Z 2
ERRLTWS,

WTlE, S CSHEE2E S, 20O, 21.6% (1UEMK) » C2T, 62.7% (32{E{E) »3 C37» 5
HESN T3 (Table 3-4), 11HOFEMPMEETH 2 DKL, 12B0BEHIZEFTHT» 9 HEE
Thh, h»bAZEOREFOBMLELLE T2 I LIIR#ETHZ EBbh s,

1A»S12AE»IF T, C2n 5 CICETT 2 bDDHEMETL, #12 C325 C2Itdt LT3 0D
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RN, 202 i3, 1IAIZAEFEREL (C3) KEFET 2 LDDOEEEAKE LDIIHL,
1281272 % &, MHIANCEPE (C2) KRR TE2HDODEBFEENKELRBIEE2TLTWS, WA/
Loz, BEfEISoRENLB LTS 2RI, BEBFI, &z, LI TaEdD, B

Table 3-3.

Recovery sites are categorized into 4 sub-regions

Recoveries in rivers and coastal waters of tagged chum salmon by su-bregion.

Area and month of

Recoveries by sub-region

release No. of (in percentage)
tagged
Subregion Month O A&B  Cl 2 C3 C4 D&E  Total
C1 Oct. 4 0 0 2 0 0 0 2
(0) (0) (100.0) (0) (0) (0) (100.0)
Nov. 274 6 29 39 21 0 2 97
(6.2) (29.9) (40.2) (21.6) (0) (2.1) (100.0)
Dec 488 5 49 68 33 0 1 156
(3.2) (31.4)  (43.6)  (21.2) (0) (0.6) (100.0)
Total 766 11 78 109 54 0 3 255
(4.3) (30.6)  (42.7)  (21.2) (0) (1.2) (100.0)
Cc2 Oct. 80 0 0 6 15 0 0 31
(0) (0) (51.6) (48.4) (0) (0) (100.0)
Nov. 465 0 6 89 1 0 1 173
(0) (3.5) (51.4)  (44.5) (0) (0.6) (100.0)
Dec. 99 0 4 14 7 0 0 25
(0) (16.0) (56.0) (28.0) (0) (0) (100.0)
Total 644 0 10 119 99 0 1 229
(0) (4.4) (52.0) (43.2) (0) (0.4) (100.0)
C3 Oct. 12 0 0 0 5 0 1 6
(0) (0) (0) (83.3) (0) (16.7)  (100.0)
Nov. 1464 0 16 103 515 0 10 644
(0) (2.5) (16.0)  (80.0) (0) (1.5) (100.0)
Dec. 420 0 7 49 65 0 7 128
(0) (5.5) (38.3) (50.8) (0) (5.4) (100.0)
Total 1896 0 23 152 585 0 18 778
(0) (3.0) (19.5) (75.2) (0) (2:3) (100.0)
C4 Oct. 2 0 0 0 2 0 0 2
(0) (0) (0) (100.0) (0) (0) (100.0)
Nov. 93 0 2 10 9 0 0 21
(0) (9.5) (47.6)  (42.9) (0) (0) (100.0)
Dec. 35 0 2 5 7 0 0 14
(0) (14.3)  (35.7)  (50.0) (0) (0) (100.0)
Total 130 0 4 15 18 0 0 37
(0) (10.8)  (40.5)  (48.6) (0) (0) (100.0)
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OREM M EMIINTH 2 EEL, HENZI2ACHS, 20O L5 203 RO I X 2 &
2, EXEIEDOHIC L 3BEHHEOEIICHEL T2 D EEbNS,

Table 3-4. Recoveries in river of tagged chum salmon by sub-region. Recovery sites are cat-
egorized into 4 sub-regions

Ares and month of Number of recoveries by sub-region
release No, of (in percentage)
tagged
. fish
Sub-region  Month A&B Cl Cc2 C3 C4 D&E Total
C1 Oct. 4 0 0 0 0 0 0 0
(= (=) &) (=2 (—) (—2 (—)
Nov. 274 0 0 9 1 0 0 10
(0) (0) (90.0) (10.0) (0) (0) (100.0)
Dec. 488 0 2 3 1 0 6
(0) (33.3) (50.0) (16.7) (0) (0) (100.0)
Total 766 0 2 12 2 0 0 16
(0) (12.5) (75.0) (12.5) (0) (0) (100.0)
C2 Oct. 80 0 0 2 0 0 0 2
(0) (0) (100.0) (0) (0) (0) (100.0)
Nov. 465 0 0 14 0 0 1 15
(0) (0) (93.3) (0) (0) (6.7) (100.0)
Dec. 99 0 il 1 0 0 0 2
(0) (50.0) (50.0) (0) (0) (0) (100.0)
Total 644 0 1 17 0 0 1 19
(0) (5.3) (89.5) (0) (0) (5.3) (100.0)
C3 Oct. 12 0 0 0 1 0 1 2
(0) (0) (0) (50.0) (0) (50.0)  (100.0)
Nov. 1464 0 0 9 27 0 4 40
(0) (0) (22.5) (67.5) (0) (10.0)  (100.0)
Dec. 420 0 1 2 4 0 2 9
(0) (11.1) (22.2) (44.4) (0) (22.2)  (100.0)
Total 1896 0 1 11 32 0 7 51
(0) (2.0) (21.6) (62.7) (0) (13.7)  (100.0)
C4 Oct. 2 0 0 0 0 0 0 0
(=) (=) (=) (=) (=) (=) (=)
Nov. 93 0 0 I 0 0 0 1
(0) (0) (100.0) (0) (0) (0) (100.0)
Dec. 35 0 1 0 1 0 0 2
(0) (50.0) (0) (50.0) (0) (0) (100.0)
Total 130 0 1 1 1 0 0 3

(0) (33.3)  (33.3) (33.3) (0) (0) (100.0)
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Table 3-5. Recoveries in coastal waters of tagged chum salmon by sub-region. Recovery sit-
es are categorized into 4 sub-regions

Area and month of No. of Numbers of .recoveries by sub-region
release (in percentage)
tagged
Sub-region Month ' Ag&B  Cl 2 c3 C4 D&E Total
€l Oct. 4 0 0 2 0 0 0 2
(0) (0) (100.0) (0) (0) (0) (100.0)
Nov. 274 6 29 30 20 0 2 87
(6.9) (33.3) (34.5) (23.0) (0) (2:3) (100.0)
Dec. 488 5 47 65 32 0 1 150
(3.3) (31.3) (43.3) (21.3) (0) (0.7 (100.0)
Total 766 11 76 97 52 0 3 239
(4.6) (31.8) (40.6) (21.8) (0) (1.3) (100.0)
C2 Oct. 80 0 0 14 15 0 0 29
(0) (0) (48.3) (51.7) (0) (0) (100.0)
Nov. 465 0 6 75 i 0 0 158
(0) (3.8) (47.5) (48.7) (0) (0) (100.0)
Dec. 99 0 3 13 % 0 0 23
(0) (13.0) (56.5) (30.4) (0) (0) (100.0)
Total 644 0 9 102 99 0 0 210
(0) (4.3) (48.6) (47.1) (0) (0) (100.0)
C3 Oct. 12 0 0 0 4 0 0 4
(0) (0) (0) (100.0) (0) (0) (100.0)
Nov. 1464 0 16 94 488 0 6 604
(0) (2.6) (15.6) (80.8) (0) (1.0) (100.0)
Dec. 420 0 6 47 61 0 5 119
(0) (5.0) (39.5) (51.3) (0) (4.2) (100.0)
Total 1896 0 22 141 553 0 11 27
(0) (3.0) (19.4) (76.1) (0) (1.5) (100.0)
C4 Oct. 2 0 0 0 2 0 0 2
(0) (0) (0) (100.0) (0) (0) (100.0)
Nov. 93 0 2 9 9 0 0 20
(0) (10.0) (45.0) (45.0) (0) (0) (100.0)
Dec. 35 0 1 5 6 0 0 12
(0) (8.3) (41.7) (50.0) (0) (0) (100.0)
Total 130 0 3 14 17 0 0 34

(0) (8.8) (41.2)  (50.0) (0) (0) (100.0)
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KmroBEE TORY [REGIKEC R, SE E ToO R (LIS, BiEKE T 2,) 2W-
BETOERZ Ly, @AllroREsnbD, BLIURETHESNTRESNZHDD
JFICXFL, EFEMXE I 05 AMROBHESE FHOBH A EFTHE L 72 (Table 3-6,7,8),

TR EEEE TEEL AR (Table 3-6), Cla oLz b OO KRFEIZ, FHEREENL0H
T, C2- 3CBBL CHEMaIN I Enbhbd, 7z, C2- 3THHE SN DIF, FHED0%L L
2 6 AR THOR L - KERN TE S M Tw 3, C4h SR S L7z b O OFHHE U EENE <,
KM TH -7z, &L T, BROIEFZEACFISHUNTH 572,

722 OB O ERER (Table 3-7) 72513, YOXEL»SHEHE L2 Db FPI0—12H THJIT
BRaN TV Zen5iinsg, EFRBEOMIIORERZIERCE -0, 1ZEALOMAITIE, #
FLlZeyvodrBAadf L cERC)IETHES NS, JIFCTHEsh vy 7#HARIZEEALD
YODTRICHKAL TB D, BER, EbHICHN - ZEOWRETH L, L ->T, ZEREL Ths
WINcH b3 2 2 TOBEL, 1313, ERAOEIN () FCCETIAMTHELEEZLLIELNT
5%, LolL, ZHRESRC, RAT, WML CEREAND 2EHA, S0BaZE, BERCEKT
2 HEP S S EBAIZEWINCH ET 201 BAET) BEIMTLED 2 F0ETThins,
B bz, FYTI0-12H T EL Twa0, ERomIIMLEE: COTHAKIZI LD A
WHBESDE VG, TDZEIZDWLTIE, BE (B5%FE) THLIRELWL,

REIZT OO EER (Table 3-8) 13, WEBEORIERE R XML T2, ClhoBIRLI S
DX FHFEREE8.68 T, RO 3IXKEHFRLEL, C2, C3»smLizboix, Zizh, Fiys5.2
H, 6.0607T, Hith, SHETHBIN TV, 21U, Clo SHEERE L 72 b DI 0 b o 7 MIEE S
C2, C3ITHIL 7= DI o REEL VS LI/ & o2 L ERLTWS, JhiE, &XEIC
BUAEREORERES L RE (EBF - Z8) ORBELBEOEVIZLZ2bOTHEEEbNS
75, FLOERHEROMHTISHOBETDH 5,

EXERRBEOBE O, SHE & 15 EERE (Fig. 3-4) CloesHiiiLz b 00 —&HiFR <
JEELT, ABTHEEN TS, 2O 13, ANMALEEO HAMRA R, EEREOAIMNE, L0
HEHREOKFEM (A-B) ANEFET 2oy HAO—HNEFRIE (C) #@EEBLTHLEILE
TL T3, BRI EBEEATR T2 v oy HAanEF R E CEMEL T 28R L&
BREOFENEZOND,

FRERRR T Z ORFEICRE T, BB, S Lk, BEERES S S FHRES X EFRILE
DARFEAFF A T TOWER TRHER L EOEEEO WK (GYRE) 2BKT 2 Z e sn Ty
% (Kawasaki et al., 1984), ZDOIEFHOHMTI0-11H CEHFuR s Ny o Fr BHADOHEED43%
i3, EFRBAE,PSWESN TV S (BEES, 1983), 43, ¥ oy 7 HEADO—EH O A O HEE
ZREALTETFERBICHKEL TWLIEEZRTHDTH L, Lih->T, HAMES & CERETER S E
ANEETS LD EFH Ty o 7y HAD—EIZEIIGEIN T, CLEREL TWa 07 LIk,

Cl s L7z oy HADOEHDO60% LA EiZ C2- 3 hsfEan T3, Zhid, EFEFPER
(C2+3) WCEFFT 2y ua¥rHED»Z D OESHEFEIAE (C) 2@EAEL T, AFRIEH
(C2+3) ICATFLTWAZEATRLTWS, %7, MEED Cor oS - ERADKEIT C2 -
STHsN TS, Zhid, e (C4) 2REL TEFRPHEE (C2-3) kil TL 24D
HBILERLTNDS,

BEREVICKET 25D EHELORET2HDDELLMEMICZNNENI ZLIZDVTIRIOD
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Table 3-6 Frequency distribution of the number of days in 5 days intervals between release
and recapture in rivers and coastal waters and average number of days. Asterisk
indicates sub-region of release

A total of 766 were released from sub-region C1
Region or Sub-region of Recapture

Lapse of

Day A B CL* C2 C3 C4 D E Total
0-5 0 3 26 28 i 0 0 0 68
6-10 0 1 2l 36 27 0 3 0 94
11=15 2 0 10 24 9 0 0 0 45
16-20 3 1 0 10 4 0 0 0 18

21-25 0 0 0 3 0 0 0 0 3
26-30 0 0 0 0 1 0 0 0 1
3= 0 0 0 2 0 0 0 0 2
Average - - =
Days 15.2 7.8 6.2 9.8 9.1 8.0 8.7
A total of 644 were released from sub-region C2
Region or Sub-region of Recapture

1152558 of A B c1 Co C3 4 D E Total
0-5 0 0 4 65 56 0 0 0 125
6-10 0 0 3 24 19 0 0 0 46
11-15 0 0 1 9 13 0 0 0 23
16-20 0 0 0 3 1 0 1 0 5
21=25 0 0 0 3 1 0 0 0 4
26-30 0 0 0 1 0 0 0 0 1
31- 0 0 0 0 0 0 0 0 0

Average _ _ _
DEss 6.4 5.8 5.4 16.0 5.7

A total of 1896 were released from sub-region C 3

Region or Sub-region of Recapture

Lapse of *

Day A B Cl c2 C3 C4 D E Total
0-5 0 0 7 64 326 0 5 0 402
6-10 0 0 8 45 135 0 5 2 195
11~15 0 0 5 26 57 0 1 0 89
16-20 0 0 0 6 19 0 2 1 28
21-25 0 0 1 1 6 0 0 0 8
26-30 0 0 0 1 2 0 0 0 3
31- 0 0 0 0 0 0 0 1 1

Average _ N "
Days 8.5 %8 58 852 16.8 6.4

A total of 130 were released from sub-region C4

Region or Sub-region of Recapture

Lapse of *

Day A B Cl C2 C3 C4 D E Total
0-5 0 0 0 2 2 0 0 0 4
6-10 0 0 2 5 9 0 0 0 16
1115 0 0 1 4 6 0 0 0 il
16-20 0 0 0 2 0 0 0 0 2
21=25 0 0 0 2 0 0 0 0 2
26-30 0 0 il 0 0 0 0 0 1
31- 0 0 0 0 0 0 0 0 0

Average . - 133 12.0 8.2 - - . 10.4

Days
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Table 3-7 Frequency distribution of the number of days in 5 days intervals between release
and recapture in rivers and average number of days. Asterisk indicates sub-region
of release

A total of 766 were released from sub-region C1
Region or Sub-region of Recapture

Lapse of
Day
0-5
6-10
11-15
16-20
21-25
26-30
31=

Average B B
Days 5.0 1

B €= G2 €3 C4 Total

oo oo ol B
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cCooc o O M
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& S O S S S
S oo oo o g
cooo o ool 1
© oo~ U=
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5
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|
|
—

A total of 644 were released from sub-region C2
Region or Sub-region of Recapture

Lapse of
Day
0-5
6-10
11-15
16-20
21-25
26-30
31-
Average
Days

B Gl c2* C3 C4 Total
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A total of 1896 were released from sub-region C3
Region or Sub-region of Recapture

Lapse of
Day
0=5
6-10
11-15
16-20
21=25
26-30
31-
Average
Days

B Cl Cc2 C3* C4 Total
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A total of 130 were released from sub-region C4
Region or Sub-region of Recapture

Lapse of
Day
0-5
6-10
11-15
16-20
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26-30
31-
Average
Days
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Table 3-8 Frequency distribution of the number of days in 5 day intjrvals between rel-
ease and recapture in coastal waters and average number of days. Asterisk
indicates sub-region of release

A total of 766 were released from sub-region Cl
Region or Sub-region of Recapture

Iﬁz;gse of A B 1 c2 C3 4 D E  Total
0-5 0 3 25 27 11 0 0 0 66
6-10 0 1 26 3 26 0 3 0 87
11-15 2 0 10 20 8 0 0 0 40
16-20 3 1 0 9 4 0 0 0 17

21-25 0 0 0 2 0 0 0 0 2
26-30 0 0 0 0 1 0 0 0 1
31- 0 0 0 2 0 0 0 0 2
e 152 7.8 63 96 9.2 - 8.0 = 8.6
A total of 644 were released from sub-region C2
Region or Sub-region of Recapture

Dabes of A B Cl1 czr  C3 C4 D E  Total
0-5 0 0 4 63 56 0 0 0 123
6-10 0 0 2 17 19 0 0 0 38
11-15 0 0 Il 3 13 0 0 0 17
16-20 0 0 0 1 1 0 0 0 2

21-25 0 0 0 3 I 0 0 0 4
26-30 0 0 0 1 0 0 0 0 ]
3= 0 0 0 0 0 0 0 0 0
e - - 6.0 5.0 5.4 - - - 5.2
A total of 1896 were released from sub-region C3
Region or sub-region of Recapture

]gil;se of A B Cl1 C2 Cc3* 4 D E  Total
0-5 0 0 7 62 322 0 5 0 396
6-10 0 0 8 41 128 0 3 0 180

11-15 0 0 5 22 48 0 1 0 76
16-20 0 0 0 5 12 0 | 0 18
21-25 0 0 0 1 5 0 0 0 6
26-30 0 0 0 1 il 0 0 0 2
31- 0 0 0 1 0 0 0 0 1
Sg’y‘gage - - 7.8 1.7 5.4 . 7.2 - 6.0
A total of 130were released from sub-region C4
Region or Sub-Region of Recapture

ot A B C C C C# D E  Total
0-5 0 0 0 2 2 0 0 0 4
6-10 0 0 ik 5] 8 0 0 0 14

1115 0 0 1 4 6 0 0 0 11

16-20 0 0 0 1 0 0 0 0 1

2125 0 0 0 2 0 0 0 0 2

26-30 0 0 1 0 0 0 0 0 1

3= 0 0 0 0 0 0 0 0 0
Average

|

|
=
o
(=)
—
=
S
o
S

|

|
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Days
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AL S 13 E > E D Lk, HAEDRRBE THRE I ERB S LR, 8256<, B2
H TR HEDHEEICAHMT 2 A EEOHESE2F > T2 b DL Bbii s, O REERH
Relzw, WEOBELEET 2 A8HSETT2H8HOKSREIE2 502 AL EETE 20,
L7c3>T, ZOMBEEBRT 57012d, MEDHEE% BT 2 8RO Z 2 SMAIRE & 7 0 ETEHE
HEFHECHURT 2 2 EBLETH 5,

—77, C2o 5B L7: b DD50%LALE, CINSMIL 72 b DDTE% LD, ZhENMFis N KE
THEINLTWS, I, FERADL S PHRRENOFINH 32 2L 2RLTWS, 7, Cl,
2, 3TEHMFLLOON, —HI3dLEL THHSNTWEDT, Yo rHao—iza Ly
MAKEHET S EEZoNS, L, C2° 3THIIENZHDT, A-BREETILEL:S DI
<, C3THIMENTClETIELZ b DDEIGHIFFEICH L (HFFT 3 %LUT, Table 3-3), Cli

138° 140° 145°E

4L4°
N
HOKKAIDO
TSUGARU
- == WARM CURRENT ::’
 /
i GYRE/
v
N4
\‘ 4 400
PACIFIC OCEAN
~— MIGRATION ROUTE
~<3-~ OCEAN CURRENT
N . . . 1 . 35°%
138° 140° 145°E

Fig. 3-4. Schematic migration routes for mature chum salmon
based on the results of tagging experiments in the waters
off Iwate Prefecture. Bold lines indicate major migration
routes.
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I CREOBEILFEORERIE, #hFEh, 70, 46km TH2, Lehr>T, Yo rHE0—iI,
BN LEAEET 255, %< 0HBE, O/ ML 2 OB (46—70km) 282 swvwb D L Bbi s,
Cl, 2, 3oL zbDDN, —EOEEEID - EXEFLTWwWSE, Z0DIZ kid, ARMNAFEEE
DEFRIDEOMGICERET 2 v oy HAD—HMREFEOWE FEELkm ) 2EHEL TWw2 2
EEFLTWS, LrL, 2OZEhs, BrRT2AHORTHHEFROVREREEL TH2 EifEwmD
F2ZiETERY, DAL & 5 CHHEEOEE % BT 2 AHSEFRUBFOEE,» > bHRES N
THD, MFT2AHANEEELZFAL TO2AMENIH S 2 L RIERTE 2 (TER 1988), L7
2T, AFRUBEICEET 2 v oy HAOEEREL2HS 2T 272010h, MEOBEIRD Y o
FrEAOMIEEEL, ZoAFEMANDET 2 A OBBREHEL DICT Z2LEWEND 2,
B OBE  EEIC, STFEREETLE Ly oy rRBaomEEsE 5 L7 (Fig. 3-4),

3. 3 [EURANHE TOITE

EBMER S, BFRIBBICOMT 2y oy rEAR, SHEN (10-208 W) /)N E
LTENTIEEZONTWS, YuVrHANHEE» S/RINDH 2REBICEFT 2D LD
HREEEZAOTHEREETREZREL TH20PBEHED L 255 TG, Lrl, RIIOMNIE
TlE, Yo rHEe3RE LRI Z2HEET S ELE2 50T 5 (Hiyama ef al., 1967 ; Hasler et
al., 1983), % 2T, BN TOBERITE O R 2 B AGRER > S L & 5 s3ka 7,

BEHZ EHEBRBEORBER Z coBE (B KRE2FAN2 720, EAOSXENICHAEH Z L0
SEBO PSR O BT MIE 2 & Bf(IE £ TOBMESE*EH Lz (U, oy (e «
Y 2.). BEIEEOERICHz > T, EFROBEELFEILICEL, REAAOBRTNELZ Lo
S, HELROBENIME L T, MURAE & FRALE ORESk» & LBz 0 28 L T Enihig
L7z, O, LMEOBEAEE, MRSOBBEEL L, 5L, BAEBH» SHME s FHH
T OWTIE, HEAAOBENLE D KE DT, HELSEIL 2,

R OFGAIC & b 4 ) FHN s BN 2 BT 2 720, 80 2 & OBEIIEN O THE L EERFE
ZEHE L, BBH It OBEEHO T L EERERFET 2 10H - T, FBABH 1HYY OFHE
BV WBENLZ DT, KO &I L T2FBHOHE, Y¥ABIUVRBA2V L LOIC L TEHEL,
O HOBEROFHBEEN S & CIERFEE 2K /2 (Table 3-9), BORKEZ & AR, BT
CRGE AR, M IC R EEERE A L o THURE12HE £ TORAH Z L OISR EREE, ERREED
A ER L, 702 2R L7 (Fig. 3-5,6,7.8,9,10,11), 13H BB >WwTiE, il
BEnZEL AL ko700 T, FIBRHMER, BEREORNITEbAE» o7,

ClroR Ly Ry BRANERNLBEBORE 1A Cleoiilzbold, FAH I L0 H
O e o HWT T 2 &, ik, 1HE2S 8 HHIE 2D TIREICICETL, #0%I1312H
HEcKsaBEaRa gy o7 (Fig. 3-5), LM T L8 HEICW, MITAIED SHI89km T L
TEH, ZOHZTOFYE FEEIX, 1HLK1lkm Th -7 (Table 3-9), 12812 ClSHH L
b DIE, W%, 1BE»S10BEEAT THRAICETL, 20%, b¥p»icdt L, BVbETFL
72108 B OFEH BRI, MEtIED ©80.4km @ Tdh -7z (Fig. 3-6), ZDH F TOFHEIHE FHE
i, 1H%EDH8 km Tho7:, 118 128 DREN 2 BB OER X ERETH - 72,

o DHEFERMS, Clrohiiaiy o 7w HAaOVYm FEE X 8 —11km f2E L #fFE S L
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The movements against day-out (days between release and recovery). Computa-

tion of the average and standard deviation of the signed distances (northward

+,southward —) for day i was made from all recoveries with days between rel-
ease and recapture of i—1, i. and i+1,

Released in October November December
sub-region C1 (N=79) (N =145)
Dag-out Mean S.D. Mean S.D. Mean S:D.
(Km) (Km) (Km) (Km) (Km) (Km)
¥ = - -28.3 24.0 -31.0 33.8
2 = = -25.6 33.7 -42.7 371
3 = = -50.3 47.2 -37.3 42.9
4 = - -54.4 58.8 -40.0 43.0
5 = = -59.3 49.4 -43.7 42.6
6 = = -60.0 51.2 -49.3 44.3
7 = = -65.0 39.7 -50.0 42.7
8 - - -88.9 35.7 -57.3 48.2
9 = = -80.1 30.2 -68.3 42.7
10 = = -76.3 26.6 -80.4 39.2
i = a -69.6 22.1 -74.8 36.4
12 - - =726 2359 -63.1 31.8
Released in October November December
sub-region C2 (N=29) (N=150) (N =25)
D Mean S.D. Meam S.D. Meam S.D.
ay-out
(Km) (Km) (Km) (Km) (Km) (Km)
1 =T D 15.6 -15.9 18.4 =Hud 6.2
2 -6.9 16.3 -22.1 21.4 -15.4 12.9
3 -9.8 17.6 -24.1 22.6 -6.9 20.0
4 -5.4 16.0 -24.9 23.5 -7.1 22.0
5 -8.2 21.5 -18.9 23.6 -1.8 22.0
6 -8.9 22.9 -20.4 25.0 -11.1 16.9
7 -10.0 28.2 -18.9 26.8 =5.5 36.7
8 - - -19.5 26.4 +7.8 44.9
9 a = -11.6 27.9 19.1 59.5
10 -2.8 1.6 -26.3 26.6 = =
11 -2.8 1.6 -24.2 26.4 11.7 61.0
12 2.8 1.6 -26.2 23.9 11.7 61.0
Released in October November December
sub-region C3 (N=611) (N=111)
Dot Mean SHE Mean S.D. Mean S.D.
(Km) (Km) (Km) (Km) (Km) (Km)
1 = = -1.2 1.7 +16.4 25.2
2 = = ~0.7 13.0 +10.0 27.4
3 = = +1.7 15.8 +11.3 32.2
4 = = +3.8 18.5 +14.1 34.0
5 i - +6.0 22.0 LT A4 367
6 - - +6.6 21.7 +7.9 68.4
7 - = +6.6 21.6 -1.4 74.6
8 = = +14.5 26.4 =70 130
9 N = +12.9 38.7 +9.4 31.4
10 = = +16.1 43.8 +11.4 32.5
11 = = =+ 120 40.9 +16.6 21.5
12 = = +19.6 34.0 +14.1 13.8




124 £ % R 5

+200[

RELEASED IN C1, NOV.

+160

— NORTHWARD

+120

-120

T -

-160

-2001__. L M e gy - des o G gy oy iy
0 5 10 15 20 25 30

DISTANCE BETWEEN RELEASE AND RECOVERY
SOUTHWARD
(KM)
»-—»—«-u‘
e

NUMBER OF DAYS BETWEEN RELEASE AND RECOVERY

Fig. 3-5. Graph plotting the vector (direction and distance migrated) of move-
ment against the day-out (days between release and recovery)from all
chum salmon tagged in sub-region C1 during November. For day i,we
compute the average and standard deviation of the signed distances
(northward = + ,southward= —)from all recoveries with days between
release and recapture of i—1 i, and i+1. The average is shown by
asterisk (%), and the width of bar is +—1.0 S.D. of the average. The
vertical and horizontal coordinates of each open circle (o) represent the
distance vector and day-out, respectively, for each recovery. Each small
circle indicates coastal recovery and each large circle indicates river
recovery.

3, ZheDyudrHfld, B—0RINCERT2OTEECI LEZHOM»THEDT, —FELT
S ORERTHZH, SFEPEL (C2+3) KHRET2 O8I Los, FE FEEDRMEE
BHEMBE L TREETE O LEbhi, FBREHET & OVHBEIERIC N T 2 EHERE 132458
km OEFENIICH D, EEFICHEALZD, BALLD T 2ERBR> L H» -7,

C2r b Ltz oy BHANERNLBEORE 105 C2houi Lz b OOREHE T &£ D
IR ENREEEE, 10km AT EFEE IS/ L, ZRICE 72 5 EHERZE (1.6—28.2km) /& » - 7z (Fig.
3-7, Table 3-9), 1151z C22> & FL L 72 b O OB EERE b HER/N & <, BENCETH 2 1»id
btz wd ki zERRESNT, 1HEH»S128H £ COHBETIZ, WRHLE» b THICET
L72fii@ (11.6—26.3km) 2 -7 £ TRBL /- (Fig. 3-8, Table 3-9), £/, Thick b H>4&
#RE (18.4—27.6km) & EEEIAI/NES > 5 72,
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Fig. 3-6. Graph is similar to Fig. 3-5 about released from C1 in December.
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Fig. 3-7. Graph is similar to Fig. 3-5 about released from C2 in October.
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Fig. 3-8. Graph is similar to Fig. 3-5 about released from C2 in November.
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Fig. 3-9. Graph is similar to Fig. 3-5 about released from C2 in December.
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12 C2 SR L 72 b O DR ENIEEEE, 11H XD b S 51/ <, EYERAACER, 1ABD
512HHE £ TOHPE TR AFMED 519. 1km BIAICH > 72 (Fig. 3-9, Table 3-9), ChicE bk
HHERAE, 6 HEZ T, 22.0km AT TH o724, 7THHUE, KEL ko7, 7THEUBOERE
RIEOWTRE, FECHAVSE I EDOTELEEHOENIEE IV Rr 70T, EEEIEVEEbh
s

YREEEEE AN E o 2 LT, ME Ly o Py HANREMBIGEWE)IICEET 2 2 L AT
LTwd, F, EEFEEFRRE Ny oy HAROTHHEEZ KL Tw3 0L Ebhi,

CnoRmLEy RS RAORINLCBBORE 1LAICCI2 oMLz b OORARET & DF
BIREERE, 1HE»S12HHE £ TOEMHTIE, HRMEL SFEFICSTVWE 225128 > Twi: (Fig.
3-10, Table 3-9), 3HBLBE LT Icdt LT 2 M EZ/RL Twicds, 12HETY 20t LRI
19.6km T, FEHEIT/NEhote, EERZER, 9 —11HBICRRKRE 5572 (38.7—43.8km) U4
HE/ NS Wl (11.7—34.0km) TH o7z,

A C3 oL b OOZEHEK T L O FHRBEIEREL, 118 L FEfkc, 1HEH»S12BHZ T
OHFTIRIEF /N E» o7z (1.4—17.4km, Fig. 3-11, Table 3-9), FHHEHMEIZ7-8HEICD
THIZHAME, SFTICMBL Tz hE, b T aEEETIEH 55(7.9—17.4km), BB S
ek o7, EERZEREZ, 5SAEH”»S SHBICMIT TRRKRE2ME (36.7—74.6km) % & > T\ 5 LISt
FHERINE o7 (13.8—34.0km),

C3% HHR L7z & O DFFRERY 2 B BIIRILIE, C2E ARk, PR BIBEEE - AZ R AN & W 2 & A3
BMTHY, ERAORMNEL, TOTEFHFALAE(AHWILERLTNS

BERRER, OHE L BIIFHETOITE AR T, C2- 3THIRE Ny vy HADREH
BT EOPERBUELZIEL, WK, BESBEBL TLREETLAEVILELAD T, HiThK
FIBEDECICE> T3 2k, BLU, THBBER®D XS D& (BERE) 2#i30km LIT THIC
INE W ERESMIENT, JUE, BURES NIy o 7 HAOR BH A IR L, & 512,
ﬁ%ﬁmwﬁﬁ@l#ﬁim EERLTVS
M¢ﬁ%m$f@ymv7ﬁ%@ﬁ%uﬂf’N%ﬁ%vxbu~®$&%%uf%§énfﬁ

D, ZOTENCIZERNZE X 3P4, BHELETOREZNZ W &, Z OB, BEICH-
TIROCEFENICH D I EAREIN TV S (GHES, 1988), UL, EEROTEHEHOKE I2o0T
BiE-oE2h LTwihrol,

KEFZe & & N7 EHERA B OEEREZE 1L, ¥ o ¥y BEAOE R 2172 oL a0 T8
R) BEOARESSERMLTVWEDEEZONE, UL, ERBMICHAY s fEH A, 2—o0
FANNCERBT2 006K IIL TWREDTIREZL, F& L TCEFRPEHROEBL ZMIICERT 260
BRAELTWBEEZONS, LEdo>T, ANRTELNLEEREER, v AVEEICES -
TOBANICERLES E L TW A IERAOERIZE2 VL E DL THEELTWSEDT, EBOY
O REDOTHEM L DV BRKICHESN TV 2 AREND 2, £z, F2ETHRIELLZEBTOY D
FrEEOREGRIZ EFES —1bkmATH D, ZHEHEEAE FEHRA) O ¥ ayFrHAaOTEE#
HErRLTWw2bDEEDNS,

PlEdms, BEFEGEHHEOMIINCERT 2 v o rffail, EFRILED 2 iz o hEE

WEICKIE L 2%, B2 di e LemEdbic30km U, wé (EPE) 5 —15km OHEFEAN TRHIER %
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Fig. 3-10. Graph is similar to Fig. 3-5 about released from C3 in November.
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Fig. 3-11. Graph is similar to Fig. 3-5 about released from C3 in Dedember.
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Fig. 3-12. Schematic behavior for maturing chum salmon based on the results of
tagging experiments in coastal waters of Iwate Prefecture.

ToTwd DRV EEZ sl (Fig. 3-12), AFROy u¥ 7 ¥l EREJINL/INEER L O08% <,
FNAEDRELS ZVOT, BEICLDEINEREZ{TI LT, ROFETICHZ LIZFVEL, Licdi-
T, vu¥rHfal, BIEROOIC, »rYRAMcb > T, BHLERITHEREZSSAT
WaAD»H LR,

3. 4 EZHRAOTHBHEE

HIE (3. 3) T@liN/z ko1, SFRIE»SHEENRICE T 2RO™ FEEIR 1 HY D Fy
8—9km Thol, LL, TEENE CERBI S N ERADORES L, Bk, BEESEL
THRELBERTCHMBSNTE ), ARk oBBHEEL RO 2 Z L FH# LV,

£EF TIZ, KK, 150km U EBEIL 72 2 L PHEELLAIOBMERICOWNT, ZOBEEELE
H L7z (Table 3-10), Z4uz XhiE, dbAmOEIHERE X 1 B4 D F919.2km (13.5km—30.9km),
EAAOEEEE I 1 HY D FE22.4km (12.2km—47.4km) THo7z. IS DHEEMIZ, BEDT
VT ROy aHr FEAOBBBLEIRD S OBBHEEOHEM (1 H%4 D 38km, Neave ef al., 1976)
CHEL TPRPR/NE W, &z, EFRIEISBETTONIAEDO NS AT LA N —FAELSHEE S
N7 KPR B E (28.5m, 4%, 41.0km H, AHEHS, 1988) LKL Ty /N EHh o, ThiT,
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Table 3-10. Total and daily distance of migration for 12 chum salmon which moved more than 150 km fr-

om the release sites.

Release Recovery Migration
Date Location Date Location Period Distance Daily movement
Lat. Long. Lat. Long. (day) (km) (km,/day)
Northward migration
1983 Nov. 18 40°10’N, 141°55’'E 1983 Dec. 5  41°25'N,140°52’E 17 230 135
1985 Nov. 21 40°07'N, 141°55’'E 1985 Dec. 3 41°26’N, 140°52’E 12 228 19.1
1986 Nov. 20 40°14’N, 141°55’E 1986 Dec. 3 41°26'N,140°52’E 13 196 15 1
1986 Dec. 2 40°19’N, 141°56'E 1986 Dec. 20  40°46'N, 140°03’'E 18 317 17.6
1986 Dec. 2 40°19’'N, 141°57'E 1986 Dec. 18  40°44’N,139°38’E 16 494 30.9
Average = = 192
Southward migration
1982 Dec. 21 40°17°'N,141°58’E 1982 Dec. 30  38°40’'N, 141°28’E 9 200 22.0
1983 Nov. 17 40°17’'N,141°53'E 1983 Nov. 24 38°48’N, 141°35'E i 176 25.9
1985 Dec. 10 39°15'N,142°01'E 1985 Dec. 17 36°29'N, 140°36’E 7 332 47.4
1986 Nov. 17 39°21’N,142°02’E 1986 Nov. 27  37°49'N, 140°59'E 10 196 19.6
1986 Nov. 26 39°14’N,142°02’E 1986 Dec. 6 38°22’N, 141°'11'E 10 163 16.3
1986 Oct. 17 39°24’N,142°04'E 1986 Nov. 19 35°18'N, 140°25’'E 33 452 13.7
1986 Nov. 25 39°14’N,142°02’E 1986 Dec. 12 37°29'N, 141°03’E 17 209 12.2
Average = = 22.4

RINGED <o T, BIHRRD 72O OfEH « ATITEN S &Y, RrdoBEEmE /s {23
ZEERBLTWS D EEbNI,

FA4E FH, R, BLUHRICH BREOEIL

4. 1 FBBIUVEXROBREZE(L

FAEMEFALLA LN TERS L CHULETREL 2y oy Y HADRRE, #E, &HRES, &£
BEEOERLER, MHENICFHETRELL (Table 4-1), 2o DOHEICHVAKE, EFER
TR TR HERATICL VBES N O TH D, EROER (10-128) KEWAHEHRIcbH
Lo THESNLEROERIIOVWTORIERRICE 2D TH2,»o, ERLTELYy oy rHAR
EHOAROREERMRL TR bDEEZ SN, 22T, IhoDERDEXE, KAE, F#Hic>
W 21TV, Zh e DEORENZEBEAZITEL, »D, ZOEHOERICH 2> a7 EiF
DEALICTDOWVWTEEL 77,

FHEXRELUVFRENRELE EXREOREHHAEL TOVIEMTE8.6cm, H#T68.3cm Tl
EAELENED STz, FHNARET T 2 &, HETIE, FAEEBEEL /2198141213 71.0cm TH > 7228, FAHE
DERAEETH H1986FEI121366.7cm L7 D, 4.3cmIFE/NELE>TWn3, HTYH, 198141268.3cm,
19862121, 66.3cm T, 2.0cm I E/N& 22T w3, 7z, ML H, 198FEFFABTETT, RRKD
EXELk-oTEY, B1986FEIF, NDODEXRER->TVS,
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Table 4-1.  Mean fork length, body weight, gonad weight and age of chum salmon caught by longline and
drift nets in coastal waters of Iwate Prefecture, 1982-1986

Year Sex Sample Fork length Body weight Gonad weight Age
" size (cm) (2 () (vear)

Average S.D. Average S.D. Average S.D. Average S.D.

1982 female 210 71.0 5.4 4041.1  919.7 700.1 168.1 3.90 0.60
1983 female 314 68.6 6.2 3877.6  962.3 677.9 192.1 3.84 0.62
1984 female 260 68.3 4.7 3835.2  634.0 685.4 161.3 4.01 0.41
1985 female 582 70.8 4.3 4202.5  804.3 7725 162.3 4.51 0.61
1986 female 891 66.7 4.4 3256.2  696.5 537.1 164.0 4.07 0.42
Total  female 2257 68.6 5.1 3683.2  859.0 636.2 194.6 4.13 0.57
1982 male 230 68.3 7.4 3671.8  1336.0  165.1 57.7 3.67 0.67
1983 male 459 68.5 6.9 35612.7 1151.8  190.8 84.8 3.69 0.60
1984 male 490 68.6 5.5 3562.4  959.2 156.3 52.2 4.01 0.41
1985 male 676 70.8 9.0 3887.7  975.2 196.8 72.6 4.36 0.67
1986 male 969 66.3 5.3 3156.1  809.2 145.2 56.1 3.97 0.45

Total male 2824 68.3 6.1 3494.3 1015.4  166.5 67.8 4.00 0.60

BREEICOWTHEXE L BIZRABZEESERSA LN, FAERE2EL TOFEER,
MET3,683g, MET3,494g THotz, FEHNTA B L, HETIE, 19814FI12134,041g o7 b DS, 1986%1C
133,256g £ 7% 1,785 1F E/NS oo T B METIX, 1981481213, 3,672g & > 7245,  1986£E121%3,156
g LD, 516g 1EE/NE Lo T W5, 7z, 1985F 3 & b ABEER THRADKRE R L, 21986
FEWER/NOEE R 72,

BYE - REOREN A EEERSIEET 27:01013, FJLOEREREMET2LERD S, B
XRIHBMERSASNE L TYH, RAFEHEIES ZoTwuhiE, ZTORXRICET 2 TIKEL K
HoREholctnwd ZeThHY, BEXEO/NU S H o/t nd T itz ?,

FHEHOREXY FAEHELZEL COEBROFHIIM TL. 134, HTL.00HETH D, HOABET
FEWEAIC D o 70, REMII, HEHEE b, 1981ENRL/INE L, 1985F RO K E D 5743, 19854
2B L, LEVIIERLSEA THIERICH -7z, HETIE, 198140 519864 % TI20.134F, T
R CHEART D Rz 0. 30 M s E < 72 - 72,

FERHEROBREER{E FRETHONLY o FrHAFERHERICOVWT, S5ICFHFLIFARS DI,
1982 —19865E D FEFI D MEMER D FEEFEK 2 R L 72 (Fig. 4-1), ZhiC ki, 2FA» S 6FEAEZTH
HONTDS, REFI-5S5FANLEDTED, 2 - 6FAIZISbTH (BETIRBLUT) ThoTz,
MRt & b 2 &, HECTRHECH L D EDEROEESE TR OEMICH > 72,
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Fig. 4-1. Age compositions of chum salmon caught
by longline and drift nets in coastal waters
of Iwate Prefecture.

F7-, BREMCEBERPIET 2, Bh4FEAOLENR DL E VLS, 1982 - 19834 13 LAY 3 5
BOEENE Q0%LLE) DKL, 1984F 13 4 FEADLENEL CHEHL, 3 - bFADLEIFL
CIEL otz THICHLT, 1985613, 5 ERDLENE L, 0% %282, D4 »FLREEE-
Tuate, 198641, TV, 19844F & [EREIC 4 FERAMEM U MR & 7 o 72, 1985%F1C 5 S AD LR HH
¢t ot-DIE, 198044 (19804EHkEE) DBEIBEERNE Mo/ 2 LICk b E 2 bl HFREER
IR (1991) 2 X iE, 1980EMBBEDEIR I, BEATTTRZ, 23R, BEIRET 2%EL, Z ORIt
27 H19TIER S L 1981EH L T 5 £, BIREH, BRELb 2FHUECELL, IOk,
198340 3 4EfA, 198440 4 & fa, 19854E0D 5 EADHENZNENEL Ao eEZLO6N D,

FEMESBLCEZ L L, AEHKBOIN2EICIZS « 4ERDLENFE P oD L, FAEKT
D19864E, 2\ ZDRTEDIVIEICIF4ERDH S T4 « SEADHEIEL, 2FRLLTETT
35 2MNEBERIEL B> T AEALND 2 LERTE 5,
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FANNEXRNEAL

BED 3+ 4« 5 EADFHENE £ Z OEERZEZBEHRICR L (Fig. 4-2), ZR I, »
ThOFEHBOFHEXES, Z0O5EMIZ3.2—-5.6emiEX/NELkoTWVBE I tnbhd, Lizdio
T, ZOHENK Y ey AT, REBVEROERE L EREO/NUESFERCE S > Tz L ¥l s
Nize TDX R, ERME, YoF7rOBFEETEHORERMETLTETWSLDTHS
LEZoND, REEMETTERE LTI, BERKOEL, BREROMAICHE BEME, vov
TN GREH) DBEEHLELZENEZ SN,

XURAETRE, £EKBOSREENEL 5L L, BEPRCIOVREREMET T2 08552
ERFISN TS (Le Cren, 1978 5 Ogura et al., 1991), %7z, 1981—19864F 241 T, AFEBE
CEREL TEES Ny oy HARKIZH630 R 5 16T0HE (2.65(%) 1<, HALETIZ2,9865
E»54,862HE (1.64f%) CAHL T2 (EFREERER, 1991), hoB3HARY 0¥ 7 &
DEEREREZTRTODTH2, LIW->T, BEFROBFETHREINZ Yo F Y HADKEEDETIC
SWVTh, BEFRNERTSH 2 ATREELSHE G, L L, BARY 0¥ 7 O REIERES 2 ORISR Fic
B 3AEBHIMBIZOWTES > TORVENSEL, IR LEb »EHOFEBEZT» S 1EH
PHTHRIERETHY, REEOETORROEHIISHRORETH 2 LEbh s,
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Fig. 4-2. Annual changes in average fork length and standard
deviation of maturing chum salmon caught by longline
and drift nets in coastal waters of Iwate Prefecture.
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4. 2 BEEIVBRERCLIUERBOE

LI EEE» S EFEVRES LI VOWINICET 2 Z TORKRTEEORETCHRES NI Y T
HADFTHROFEDEE VI L, SHRENSIFHE THRENGRICL T 2 EROMEREE & D BRI
LiEdkE2
HTERS DREREED b & EBOBIRME —IC, S0 TEE, KPR L BEL 2R3 LED
nNTwz FIZIEREEES, 1965, BFRERERTRES Ly oF r HAIR, BidL 7 ERRm O
EROSHBNEALZ LD TH S LN, ARTHNITBET 2HELH A>TV EeEZLHN
2, Lizh-oT, ERTHEINZ oy #HAalR, RUEBRTHEHICE>2WwAE (il THRES
Ny uFrHAaL T 5 L RATH AN DH 5, BT, BHE19%km DINTHEERH 2 Z L 13
FoTWBDT, 19831984 ICHiAF19km AN T, i L & ERIC Xk - TS ey v ¥ 7 SR O
PREE 2 HEER L 72,

FRAREE D ELER I IR 2 EHEIC L TIT o 720 IIRIIE IS 72 - T, JLERF/KEFIHHEE O H
FEFEICR S -> TR ETHEL, SEAEATHESLE, ZO—E22EBAHKE AN A AV Y
U —ICHRALT, ZOEBEAEEEREL R, MEEkeA A2 LT, KE» SIREEHEL 2

MEDREXECHT 2 MEOEFEETRL 72 (Fig. 4-3), BXE LIIROMIIZ, HBMEE,ARED &
NzDT, XAESIEC LY ERERORERTo72 (RATH—a27 7>, 1967), ZOKE, E
% (F=0.001, P>0.10) ic3FAZZERRsNEno7, LiL, BEFHME (F=3.83, P <0.10)
Kb THICENDLEADLIELTELDT, ERTHESNLLORRMLEODLD LT 2 LK
ThHo2, ZOEFFFTNEvEEZ SN,
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14298 143°€ DRIFT NET:N=55, AVG=7.15 X
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Fig. 4-3. Relation between diameter of egg and fork length. The solid line represents the
regression for chum salmon caught by longline. The dotted line represents the
regression for chum salmon caught by drift net.
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Fig. 4-4. Scatter plot of gonad index versus sampling date (A) and gonad weight
versus sampling date (B) for female chum salmon caught by drift net and
longline in coastal waters of Iwate Prefecture, October-December,1982-86.
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A HAM =

LT, MTFEH636.22, HTFH166.58 TH -7z (Table 4-1), WEDILAKFHEHREGHD T £ TH
HTIX, MCATERERI20-5908, #HT308UED DI, ThZzn B, MM EL
TED, 2LHLENCESZ LINTWA(AES, 1961), ZOHMEREICHES tAFETHRIES L
YOS EADKEL, D ERANEATHT, EIMTWIREICH 2 LHrs iz, £/, B
WX o THEBEREFBICKREREND D0 8D DIFEND -0, O ETEIRER (LR E S +{£E X 100)

CAEREEOHTEEEREARICH L Ty b LERIEER Lz (Fig. 4-4),

Zhic g, 10

A« FTAZ, EMHEBIEED /NS n o, 11ALEIE, AERERORE 2EMIZIZLEALRS
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Nhhotz, ZhE, TOWBICREL TL 3y oy HAOKMRENEIIC L > TR < B LR
Motz Z EERLTVLS,

ER@TREI AL OFSEA 2. JE AR ERMETHRIES LS Y oy HADKMIRER
N2, 1989411 A ICEFRE HMH 2RI & 7 2 ERERMN (2R, 608 b >) IcfEEL, 100
BoyaFroy > 7Y v 7270w, ZORXE, FHE, 4£HEKEES, FHEE %277 (Table 4-2),
Zhiz L g, PHETERE R T5368, METIT68 T, FLAY - METHRES N L O LRI,
%D MRBDEATY S LT s vz,

11l

Table 4-2. © Mean fork length, body weight, gonad weight and age of chum salmon caught by pair trawl
in coastal waters of northern [wate Prefecture in November, 1989, Standard deviations are gi-

ven in parentheses

Date  Location Depth Sex Sample Fork length Body weight Gonad weight Age

(m) size (cm) (g) (8) (years)

Nov. 10 40°07’N 260 female 24 66.7 3567 546 4.3
142°13E (4.8) (972) (158) (0.6)

male 41 65.3 3287 173 4.2

(5.2) (1003) (54) 0.7)

Nov. 11 40°07’N 280 female 14 67.1 3467 520 4.1
142'14E (5.7 (960) (175) (1.0)

male 21 66.7 3454 181 3.9

(5.2) (913) (59) (0.6)

Total — = female 38 66.8 3530 536 4.2
(5.2) (969) (165) (0.8)

male 62 65.8 3344 176 4.1

(5.2) (977) (56) (0.7)

EEMTAEEI A OV HA RLEFOIVNECHEIN TV 2RATH EEFCHRES N
3y uHrHADKPRELZ TS 20, 19845E10H16H, B L U1986%E11H21, 22HIc#hFhEd
mEE 3 THEHRSE, EaHEaMERET, BEBIUVIEBOY > 7)) > 7217w, 20RBXE, (A&,
ATEIRE R, FEEE£1To7 (Table 4-3), ZHuc kg, PHAETERERIZ, MT5H488, HTI65
ET, LM - EETHEINLO LFABEICOR D ERANEATHL S b D LRIz,

HihE - REIC L A AETEREN (G 1) DR AUEERSHAH T, 2B Tl &5 cdEEr
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Table 4-3.  Mean fork length, bodyweight, gonad weight and age of chum salmon caught by
set nets in coastal waters of Iwate Prefecture, 1984 and 1986. Standard deviation
are given in parentheses

Bata Lodtion Sex Se{llple Fork length Body weight Gonad weight Age
size (cm) (g) (g) (years)
1984
Oct. 16 39°39.0N  female 15 64.0 3023.3 432.5 3.47
142°01.0'E (5.6) (931.3) (153.4) (0.64)
1986
Oct. 22 39'15.0N  female 49 67.1 33297 583.0 4.06
141°58.0’'E (3.9 (674.2) (151.3) (0.48)
1986
Oct. 21 39'15.0’'N male 51 68.0 3638.8 165.4 4.12
141°58.0'E (4.4) (868.8) (35.2) (0.56)
Total - female 64 66.4 3255.5 547.7 3.92
(4.5) (747.8) (163.7) (0.58)
male 51 68.0 3638.8 165.4 4.12
(4.4) (868.8) (35.2) (0.56)

S AREABS N Y o P 7 HADSAREELITR VL, Yo rHAZHREL TWwd, 20198119834
50 EEEER R OCATERIEEROREL2ZT, SFRHEBROLD LKL, HKIZHIz>T
X, MEOETERRIES (GSI=F#EEE (g) MAE (g) X100) ZEEL, RD 4 DD 7 NV —7IZ553F THE
%T?O 7120

A AEYEEEER A T1981 — 19834, 8 —11A ICb¥mE SRR ERBIS A L - R THRIEL 72
vou W HAL201EE

B AFEERE TI8IFEILF I ERMTHRIE S NI v o 7 #A38MEAE (Table 4-2)

C: EFERETIN2—19864ED 9 —12H A FR/KEABSOREMEF L L b LR TR LA -
MR THIEL 72> 0¥ 7 HATESEE

D EFERGFEROEEMHE TI8MFELOL B X V19865E10 F I L 72> o+ 7 f62E (Table 4-3),

INSD 4 7N — T ORIENES £ AFREROBES AL L EE R B L 7 (Fig. 4-5), ZhC
IhE, A7V —7OAETERRIER O TEHED, 4 7V —TFDHh TR /NS (11.2), RIZBI7A—75
INEL (15.2), #DOERFEBETH-o7 (t=8.07, P<0.01); $/CI/N—FLDI/N—TTHRHK
2 (EBIT17.4), BINVN—TFLCIN—TLDEBLIUBINV—TEDINVN—TDEIRZEDBIHEET
Hot: (#hFEht =3.82, P<0.01, t=4.24, P<0.01),

EEROFKZEOESV»SF 2 5 &, JLREREPERO AKHIR b RN T, EFRIGETEM - I
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Fig. 4-5. Gonad index-frequency distribution in female chum salmon caught by
various fishing groups. Group-A was caught by longline and drift net in
waters off eastern Hokkaido, 1981-83. Group-B was caught by pair trawl
in coastal waters of northern Iwate Prefecture, 1989. Group-C was caught
by longline and drift nets, 1983-86. Group-D was caught by set nets in coast
of southern Iwate Prefecture, 1984, 1986. (Gonad Index ; gonad weight(g)”
body weight(g) x100)

L8 E B T & i AR IR I 2, ERMAO AR OMICMEM T She btk o7z,
TN, BECAMT BB PBEORBICAMT 2BBLIVRATHE I LERTHODT, 2. 4
EiCREL E#C BT 2F3H (Fig. 2-10) ZXHFL Twb,

LM - LM AR EBEMOAE L ORICIZEIES, 15 IFIZRAROKPRRED Ak = fE
LTw3 efEE SNz,

FNCHE LA ARTABI A -RAEKNIIRNZE SEFROFECEMR - MLETHRES L AR
VN TERIND 72 DIC E I N AEORBEDEIZ DWW TR Lz, AIOTF—5iz2nTiz, LE
KEFERPEZE M, o EFRAPEHBO 4 7)1 G, KRN, B, K401 T1981— 1983412
IO 72 DL 72 > o P HADINERIE T — & O 2 Z 072, BEO A, 1983 - 1984412
HFHN - AL EROES - FLEOBRERBR CHRES NI bOERA WV,
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WEDOY > 7Y v 7 OFFFE EXRICHT 2MEOMFEERLL: (Fig. 4-6), BEXRE LIFEOM I
iE, HBEBEELRD S0 T, ORI LY ERERORE 2T/, Jhicdhid, BEF
BEICEREZ (F=170.5, P<0.01) @& &4, WEOAEEEF, WO AEE B L TIEN/NE L
ZENbol, AES (1961) &, ¥ u¥F 7 OINEOFKERELRAN, INEH4.2mm DLEO BRI,
BREHHICEL TWa LN TWw2, FEFRXOFT, BEEHHIEL 72> 07 H & ORRE O HRM T
I8 23 T w, ITBEDOE A~ R 0. nevka (FEEEL) 1347 1 2 ATREE TREINT 2 L#EEL
T3 AFRAFETTHRIE Sz AROIIEOFIEIRT. 02mm T, WO AEKOFHIEDT.46mm &
T2 b dpia/hanys, GHS (1961) OEENSEZ 2 L, EBEHIICGEL Tronk ) FE
L, ENEAICHE D EEZTL,

10+
1424 143°E
41 T T 41
N °N RIVER:N=303, AVG=7.46mm X
9+ COAST:N=139, AVG=7.02mm O
\ COASATL WATERS %
: E o
E 8, x ®
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ORIKASA R. e
i
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SKKARI R : %
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3NESEN R 33 a 6
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Fig. 4-6. Relation between diameter of egg and fork length. The solid line re-
presents the regression for chum salmon caught by longline and drift net
in coastal waters of Iwate Prefecture. The dottd line represents the
regression for chum salmon caught in rivers of southern Iwate Prefecture.

4. 3 HEHEBORECIEHEHFED

AR L7z& 9, STETHEIRBDED LEHENO LR EEbNTWS, T2 TR, EBRICY
oy HAOEEREL ENAYRAE L HEHE (B - WfME) E20REHE» 0RHAL L,
fRATIC BTz > TiE, HBD 720, 1983— 1986 ICEFIRIVFE TEEM, LM, ML, EREcrE
Ehiey oy EHAIC1981 - 198240 5 « 6 AICAEFROEBMCAM L 72 REELEFO > a7 (k
FYSAERFAAATR) BIIZ TS LI,

HiE BARYRAEIFANE LT, OHELEEZL YL, AEYMEARIRTEELRICEES
HIELz, 727, ERfETHRESNIAKE, 0% L) Y BRCEER, BEELHFEEZTo,
7, NEYEZRD E->BBLUVHMPIEOEZEXJE L, RO 5 7V —7IZ2o0T, AEBEREL
®gL7,
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D 19844108 B & UM19864E10 A I EF R A D E BN AR L 72 115(@ %

11983 —84F10—- 12 ICAFRVE THREMSEF N, L EATH UM & D #E L 72240
11983 —844F10— 12 H i 5 F IR F THREMAE FAL, b B THEEMIC X 0 B L 2 121{EE
D 1989411 B 1A F IRALE T & T A8 T L 72 100fHE &

11981 19824E 5 « 6 HICEFRIDEDEEMIC AL L 72 108K & R T L 72 1B

Mmoo w e

JI—7EnME EiF, BERCEFROFTCEEMCLEMRCL > THRESNLZ Y a7y ThdH, —
BRIC, KFICRE SN AR LT 2 ElFDEATH R VL EE b Tw 2, 2EFOEXE, KE,
ATERRE RO BIER R 2R L7 (Table 4-4), iz ki, SHEREREOFHMIF, #T37.68,
T15.38ThY, R TTML T &y o r ALK T 2 L RATH S, ZOEL»S, EHERED
FEEGVERAES (1961) ORI I VT 2 &, ZTAZNE 2 RIVERS X U5 2 WO A
WABbDEEZ BN, AHES (1961) 13, £ AT ADFE T, 52 RIVEHBREMIIZEL
W AKE, KA 3 — 4 DABRKENT 2L L T2,y 0¥ 7OBETH ZRICECTEZTRL
EEOLNEDOT, 6Dy ay 7 REMNET, 3—40AL»IHDEHE L, LA >T, 2
Table 4-4.  Details of immature chum salmon caught by coastal fisheries (set nets and
longline) of Iwate Prefecture in May and June, 1981 and 1982

Fork Body Gonad

Date Location Fistiing Sex length weight weight =
sear (em)  (8)  (g)  (ean
1981
Jun. 4 39°15.0’N Set net Female 60.4 3120 29.5 —
141°58.0’E Female 65.0 3870 42.0 =
Female 65.0 4200 63.1 —
Female 64.0 3500 34.6 .
Male 69.8 5020 9.8 —
1982
May 39°10.0°N Set net Male 65.5 4200 23.3 3
141°55.3'E Male 68.5 4450 10.0 3
May 25 39°13.0°N Set net Female 63.0 3500 29.7 3
141°57.0’E Female 60.5 2650 26.4 3
Male 65.5 3850 5.8 3
May 27 coastal waters longline Male 57.5 2700 28.2 3
of Iwate Pref.
Average Female 63.0 3473 37.6 =

Male 65.4 4044 15.3 —
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DIN—=7DyuFrFEARMO /N — T LB L TE LS RRATH D, BN TH2 L £2 TAL,

BABYNFRL X 0BE K7V -7 LOBREMNR Ok h > AKOEE (%, FZEEx%
£E52) RUZNV=7Z L OBRAEYROEH 2 HFCBEHL T EEE 2 SR UTEHE L 728
BNEMEEE R L (Table 4-5), R LhiE, A«B-Cr/L—7Fik, ZERNEL, Wwihd
80% 2R T\ /2o DIV —TBEFRRE» o728, FHENAYERRIED I N — 7L DhS<,
bIPZ2.4g ThHoTe, &2, ETNV—TREFTEHEL, VHENEYEREL55.48 L0/ L —F
CHBUTELIKRED o, 2D}, BEABHEHESHNTOATOL S0}, ERESFEL T
BOWEZNV=T7RFThHY, o7 V—7T1, BEEHIEELTWE I L2 h0bY 2,

Table 4-5. Feeding activity based on stomach contents of chum salmon caught by set net,
drift net, longline, and trawl. = ; latter mature * *; early mature

Percentage of empty Average weight
Year and fishing Sample stomachs based on stomachs
Group . ..
season gear size containing food
(%) (g)
A* 198, 1580 Set net 115 96.5 17.0
Oct.
B* 1085, d6e Drift net 240 90.8 12.1
Oct.-Dec.
1983, 1984
* k i 2. 12.7
C Oct.-Dec. Longline 121 82.6
D* 198 Trawl 100 39.0 2.4
Nov.
E** 1951, 1932 Set net 11 18.2 55.4
May, June

WIZE T V—7DENEYOFEFED HIFEE r EE% Rk L7z (Table 4-6, 7), ZiLicLniE, A-B-
CZN—7Tlx, BIBERERETDH 2 <A 7 ¥ Sardinops melanostictus, 7 % 7 F 4 7 Engraulis
Japonicus 7t ENZH L BARSNT WA, DIV —7TH, 737 I 2V EIOARTL KRS,
EZNV—7T@BAY + 7% 5 Theragra chalcogramma 7% -1z, 25 OREEOMEIZ, £ ORI
ST B EREIEMOBEOMEEE KL TWwb D ELEb b,

B UMPFIERER & £RBIEROBFR £HEBOFRE L BHEHEN - OBRE S 5 CRFT 27201,
BIIN—7OEB L OWMEEE EEBRZROEERLY,) & EHEBRERE 0GRz #A~NT (Fig.
4-7, 8)o TR LML, ETERIEENKEL 22 L >TEB X VM EQER B T 2R
CHolee LIcHoTC, AMEROFEEL & ICBHEEHRBRL T tE 26Nl ERETHRES



142

£ B O A

Table 4-6.  Frequency of occurrence of food items in stomach of chum salmon in coastal waters of Iwate
Prefecture. ( *; based on stomachs containing food, * *; juvenile)
Food items Group-A Group-B Group-C Group-D Group-E
Number of fish containing food 4 21 22 61 9
(Frequency in percent*)
Decapoda
Macrura 0 0 0 1.6 0
Euphausiacea 0 0 0 72.1 0
Cephalopoda 0 0 0 1.6 0
Pisces
Sardinops melanostictus 25.0 47.6 27.3 0 14.. 1.
Engraulis japonicus 0 4.3 0 0 0
Theragra chalcogramma** 0 0 0 0 66.7
Ammodyles personatus 0 4.8 0 0 0
Myctophidae 0 0 0 9.8 0
unidentified fish 75.0 33.3 68.2 1.6 11.1
Unidentified 0 0 4.5 34.4 0
Table 4-7. Weight of food items in stomach of chum salmon in coastal waters of Iwate
Prefecture. * ; juvenile.
Food items Group-A  Group-B Group-C Group-D  Group-E
Number of fish containing food 4 22 21 61 9
Total weight (in g) 68.0 267.2 276.7 147.1 498.9
(Number in percent)
Decapoda
Macrura 0 0 0 0.6 0
Euphausiacea 0 0 0 34.7 0
Cephalopoda 0 0 0 0.5 0
Pisces
Sardinops melanostictus 40.1 49.0 64.3 0 9.4
Engraulis japonicus 0 0 7.6 0 0
Theragra chalcogramma* 0 0 0 0 87.3
Ammodytes personatus 0 = 0 0 0
Myctophidae 0 0 2.5 26.9 0
unidentified fish 59.9 50.7 25.6 8.4 3.3
Unidentified 0 0.4 0 29.0 0
Total 100.0 100.0 100.0 100.0 100.0
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Scatter plot of gonad index and ratio of stomach weight based on body
weight(Ratio of stomach weight ; stomach weight (g) / (body weight (g)—
gonad weight (g)) X 100). A ; circle is by set nets in fall, B ; square is by
drift nets in fall, C ; rhombi is by longline in fall, D ; cross is by pair trawl
in fall, and E ; x is by set nets in summer.

N=227

30

GONAD INDEX

Scatter plot of gonad index and ratio of pyloric caeca weight based on
body weight (Pyloric caeca weight; pyloric caeca (g) / (body weight (g)—
gonad weight (g)) X 100). A ; circle is by set nets in fall, B ; square is by
drift nets in fall, C ; rhombi is by longline in fall, D ; cross is by pair trawl
in fall, and E ; x is by set nets in summer.
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n-DZ— 713, EHEBRERNPR/NE VY, A, B, CZV—7LDIEPPHE « WFSIEE I K
o, ESNV—7LHET 2 L BRNEMBERICAETH Y, BEEHIERETRVE I TH 2,
LizpioT, Yo¥rEfad, EFEEECRET 2B EHEFEESZEEL Ty Liffllans,

4. 4 BBIUVHMMIENHILEENDEAL

Hig T, BFRBEBCEBL TSy oy rHARERROFEE: b ICBEB L UVWIEDOERED
BYTBZERRLE, 2O EF, HLBREOHELERNIPEADEFLICHEL Twd Z L%z )b
®2, 22T, EFERETHEICERATRES L-AK, AFMICEERTRES AZAR, BXIU
B EBEETRES N GREvE) REEEFO Y o F I OonT, FREFNOHELEEN RS 2o,
B WfIED 7o 7 7 —EiEEEHE L 72,

FixE 1981F 6 74 HICEFREEOTHOIOEER CHREEN v o7 5B (A Vv—7, 4. 36
DEZN—7RUCY > 7)), RENABHCERTHREI Nz Y7 4B (B LV—7),
FEEILABACEBRCREI Ny 0¥y 4B (C7V—7) 238 L LTHW (Table 4-8), 7=
2L, 6 ROWEND S H 1R (Sample No. 1) 3RBFRAZEEZRET 2 OO EBICH Wz, #HK
A, R, 6N, BXER, REXHIEE, BB L CWMELBH L, Bz TCyREL
T, WEMEREEAMG LG, FRATWEELHEL T s, -80°CTHREL 2,

[(HHEZEROHAE] HFEAHO—TEELS5EEOSEYKLE LHIKATTHREYF 4R (BY bo
YREY AP =) L, BLSHEE (10,000, 2050E) HoO LB AR HEZ®RE L TONICA WL,

[Fo77—YEEOEIE] BRIV o7 7—LiEME, Casein 2% (GRIE, 1958) B L O Folin
ik (660nm) = H HWL7KES (1969) DA L 57z,

(5> 7EDER] HERETOS > /87 H%EH{—Folin ¥ (AR(L¥S, 1957) 2#HWTEE L,

RBEAZFHNHRET 6 BCEEMCL > THES Rz 0¥ 7 1E (Sample No.1) OB 5 & UK4FT
TS LICHEREEHCC, L0 pH OFFEERTT7o 7 7 —EYOERETW, 70T 7 —+¥
-pH iEMiR 2B/ (Fig. 4-9), 2 ED, BOo7u77—+¥, WAED 707 7 — YO pH I3,
znFh, 2.3, 10.0fHECH 2 Lm0, LizaoT, BOFuF 7 —¥iE~7Y » (pepsin), #
FIEDZHIE b Y 7Y > (trypsin) BETH B EEZ o, T, BcHO 7077 —¥, WHED
7ur7—¥riihd b,

TaF7—tEoRERR FEBRICAVLAKOKER, BEXE, hH, £EBEELZ /L — 7T LITREL
7z (Table 4-8), A7 V— 73 ATEREEHILEN/ NS O EHL, B, C/V— i34 TEREENIE
HIREVONRELRHTH L, BEFOE CMMIEOEEB I UMM 1 24 V0707 7 — ¥l
DREDFERZR L7 (Table 4-9), ZHZInE, BO7ou7 7 —¥iEHR, AZVv—""K&bEL,
BNV —7, CIN=TRBENEFNATNV—TD60%, 0%BFEETH -7z, AL, MfED 705 7 —
CEEDAITNV—TBRLEL, BIV—7, CINVN—TFATNV—7TDFNZFN0%E L F10%FEE
TH-H71,
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Fig. 4-9. Influence of pH on protease activities of the extract of a
chum salmon stomach agajnst casein.

MBOBEEREICLELH LD T, HEEOEMENEZFHET 2720 IHBEEL VO 0T 7 —+¥
EHICHEBERELZ 20T, 1EKRYY D707 7 —UEHORELXEEL, ZhEEKETEH->T, &#E
EOEEINE S BB Lz 7o 7 7 —EiEHEE%2 R L 2 (Fig. 4-10), Zhicthi, §Tlk, B
N—=TRATN—TDANRTRE, WFAETIET%EETHo . CINV—T1F, BIV—TLDPRE
WERRL, £, SMEROB B L CWFIEOMR (1 8) »okTHtaniy v 7 BEDERK
R L7 (Fig. 4-11), ZhicEhid, BiZowTid, AZV—7BeReEmho7d8, MPEICIRE 7 v —
TOBEKERENASNR L 5T, Lo T, 7077 —¥EEOLE S vV BRBICHT 51t
EHTIT>TY, ZNETCHRLTELIIRHBERECN L COLMBTITo e BE L IF L ACRUER
b EEZ NI

BION—TOHBEDCEBIL 5B NEERE AVV—T KT 2L, B COV—71F, BB
FUMMED o7 7 —PEEBE L Er o7, IO L, RBECEMCERE@ CHRESNSZ YD
FrEAOTELHEMRETHLE LMMEDOHIGENIMET L, 2> T HELHEREZ WAEEMEDS
W EERLTWS, Malcolm (1970) 1%, EEIND 7z OW)INCEE L 72 KEGEEY 7 Salmo salar 7368
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Table 4-9.  Weights and protease activities of stomach and pyloric caeca of chum salmon used.

Group Sample No. Weight Protease activity
Stomach pyloric caeca Stomach Pyloric caeca
() (2)
A 1 62.9 185.9 - —
2 96.8 170.7 58.9 499
3 87.0 169.0 72.7 416
4 76.4 161.0 64.9 613
5 114.9 205.0 68.5 547
Average 87.6 178.2 66.3 519
B 6 20.2 34.0 31.7 356
7 35.8 49.5 39.8 51
8 19.9 25.7 32,3 72
9 24.9 22,5 54.4 54
Average 25.2 32.9 39.6 133
C 10 17.1 26.2 28.1 54
11 23.8 37.5 21.2 0
12 19.5 31.7 41.9 0
13 20.8 25.8 2112 123
Average 20.3 30.3 28.1 89

* Protease activity was expressed as ug-tyrosine per g-tissue

WEUDLS HEIREL TWEY, BILREENIREL Z>o TV EHEFIZHENL T2, KEROBER»S b,
KEBWCEFERETCRESN S Yoy H AT, HLETIEBD ThaweEZ 5N, Fi, ERTH
T N2HEAICE, EEOER @) X, DLAREESIESRI T LD BHBUC L > TEMEOEE
EHLUTTFHERILTWRbDEEZ SN, L, SEOERICBL T, 7Y /=5, b
Iy )= EER R THBCEEL TO A AREDOH 2 F -7 Y IZ DV TIRAIEL 5o
70T, T hoDFE—FCORESREAKD ZSEBOFEICEDLN S,

MBS AENE(E KFES (1970)1F, E XY AR O. nerka T, FEINBERNICE EWFIED 707 7 —
PEENMET L2 L 28EL TWwa, %72, Torrissen et al (1985) 1, KEEFEY 7 OHEILE DHIE
EEREMEARAE & b ICHOBT 2 2 L 23E L T3, —/, Mommsen ef. al (1980) 13, FEFNEIEE
FOR=H T DR EER L T EIT, BRI DIz TE, BTRF DS VBN Ta T 7 —
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PIZLoTHRENB I E->TELRT I /BOFHBEL L THHINTVWE ZEERLT, YOV
rHEEATYH, ENEEEETRHATO S0 T 7 —YEEBSERL TwE I ENHEShTWE VMR
%, 1983), AR BLT, vy uadFrHAOB L WAEOMIENRZFELIETL TR Z LW S5
W oti, ThoDZ s, Ya¥yid, ENEFICAZ CHEEBEEOEFIHRED, REICE 2%
BOWBEDLD, AL EONLCEZ 5 v X7 BREDRESZFAT LRI bDEEZLS
N7z, Yu¥ Ty ERIIERO D, HEECIRICROERE2EEL, S S5ICRIIEZHERL2TNIE
ROBV, FD, REBICZAVF—2HEETL LD, ASKEZ L ALT—2FET 2 AREF]
THdZehs, ZOXIREBULERHMZLI LI CkoTeeEZONL D,

: 3000 Pyloric caeca 60 Pyloric caeca
2500 0
S
> T 2000 -
R 225
3 j 1500 e
& 3 1000 g 20
& 9 -G
S % 500 g a0
o 3 &
¥ 3 a E o8
T 160
RN
%
> o 120
2 2 0
S =
PR Y
g & 60 £ <
2 i ow i
2 20 R
Sample No.

Fig. 4-10. Protease activities of pyloric Fig. 4-11. Amount of protein extracted with
caeca and stomach per the body water from the tissue. A is caught
weight. A is caught by set net in by set net in June, B by longline
June, B by longline in November, in November.

and C by set net in November.

FOE BECHER:OMR

ERERENEFRICSEZ TV EEEICOLTHRE LWL,

5. 1 ARAEXDVAL:ZOEHER

BRENLARENEH S L UVAALENHRTEFEN G0 2B AFROETHREINL YO E
BORER (RFRE) ORFRLLIEL, HALEOLZH TED LI RMBECH2r 2R LS LE 2,
HFRD1965—864FE D v o ¥ FHADIREER (W) 2 &) %, HA2KDZh L H#E L TR (Fig
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Fig. 5-1. Annual catches (coastal fisheries and river fisheries) of
maturing chum salmon of Japan and Iwate Prefecture.
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5-1, @EHIEF EEIEREIE, 1975, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 19881 & %,
PigowEE rET 28R L HEIEE L), st g, 1975FEUETIEFRO Y o ¥ r HADKRERE
$IX30—505 BT, HALEDI0BHNA% DB ICBERhro7z, LoL, 197580, BERITERRE
WAL, 19864E11E, 1,671 FRICEL TWwW2, BFROBEZEDHALSAKICED2EHEL L2V
B L, 19864EIC13, 34.4%IEL TW3, Zhid, HFRO Yoy EROEMES, HARENOM
OHIR L L TRk E o7z 2 LB RLTWA, 2D LInyadrORFBEKOBEING, EARMNIZIZ
LB OFE L HEA OB ORI L 25 D TH % »5 (8hd, 1981 : Kaeriyama, 1989), JbX
EEBEBICB T2 3T ETRLABECIIBEEORAL L —HTHL LEBbNS,

Wiz, EFENORERENOY oV HADKEZORER(LB L UEREDLHED ZEEFICTDOVT
L7z, BFERETY o Fr AR REL T» b EakEr, AEERRE, NEBRRE,
EEWETH D, £/, oM, TNMNEELEBR T 2BERN Y o r HERREL Tw 5,
1975FLIATICIE, MUEOBEL T TuRs, BER, IhiEEIsnTHw3, £, BERMETY
PEOyaFrEaSEEI N TY S, AT, Ao, g NMoEEBR) %27F->T, #LE
LTy oy HADIIZeH2REL, BIILTw3,

ZITE, vevrHA0RER EBRE oM, L, BXO)EO IEEICST TEOREN LR
HEREEFE T L (Fig. 5-2), 27 L, EBEHEZOMICIE, MER, MLE ER@EsEINS, %
DEEDZRL, REFZEBMTHD L EZLTL W,

IR IR, AEENENET 21975FELIENE, W THRESNZEE (5%, Azl LR
T2)1%, B, 20%MTH o708, 19765FLUE, ZIIFRBICHEA L, 19865F12134.2% % THEAA
TWw3, EROEERIZ, AHELTVI2DICLrrbs T, M| TORERZ, 1980EL%, £8EbH
2L0OD, EFLAYEMLTHE YL, EEEFOMORIERT, 19765FELBOEMOEEERLTED,
19865 £ T, AFEAMMNERLLY, ZO2EICE D 2EE13, 1981FLK, MEEEOHEL L LIS
PRI L7z,

F 7z, 198040 & MEMBRELBIA S 17208 CEFRAKERERS, 1982), EMEEDBENT MRS
N1zDWIBIEN S TH LD T, IOWFEICEZEER, Het LTI, 181E»SRens, EMkE
DWREEIL, 1981-86FTlE, 2D 5 —17.2% %2 HDTHD, ZOEERECLI>TEL LI TH 3,

BRI L 2 RBENBEETH R L 2RERFNOREEZHOER 2EET 220, T, E
Bz ofth, I8 01981-86F DAFIRER DO FHE KR L /- (Fig. 5-3), Zhwckni, 9A LA
Mo, YuFrHADRERASNLY, TS L2013, 0ATRE»STH2, BEDO L — 213,
EFEALA T A, EEMIZILE Ta» 5128 B4, IIBIZ12A EATH - 72, WBIE, TRIMEICH -
T, Bl oHZbiE, EBMINECEZSATVWIDT, | LEBOTEICH S, EBLEIEDH
MOE—2r70EF, 1ARATHD, 2, YaF7BEa0mE» 5>/ E TOBEO IR % Kt L
Tw3bDrEbhd, RZATALRIE, |SRBEICKERIRI LT, 2 ATHRKRRT 2,

Wiz, ARCEREOREZD HO 2HEDOEERKRL 1z (Fig. 5-4), MM ERE, 9H Ehd
B10%RIBTH 208, 20K, BALT2-3%c%D, NIATE»SHUORLICEML T, B
THEBMASEZ S 1 A TEAUERE, RFCEHESEML 7, EBRAOLD 28&1E, 9ALE - fAR
N%RIET, 20Dk, LRBEMT 24, 10AFAICERICL2BENEE S L bICLELICESL,
1A FA» s 1ARAIE T, 90—80%TH -7z,

HEARIE, 1981 —19864E 13 5 F RAEARZESOARE THRENSTTO N, 1981-855F 13 11H16H LI IS
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Fig. 5-3. Seasonal changes of catches of maturing chum salmon by ten days in Iwate

Prefecture, 1981-86.
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I Tbh R T, 19864E1C1E, PREMMAEFEINIA 1 Hh oBENThbNT, EROEEH KX
wlE, 11IB A2 1HLEAZTTH-7z, EBMELE T 2L, 200, BLKAMHEAD

b5,

R & RIS D BAR

ZITE, veFrRAOEMNSEREFOERIC OV THL»IZT 2, vy

rEAORPIZEREHIC L > TEFHT L3N TED, Big, HEOEYHLABVWIRETRETFE
MESTIFEAH D, BB BRI IFRICRZ EEbhTws (FF/056, 1980, HH, 1991), 7Kg
L OBEMICOWBTIRETT 2700, BFROTFEL 5 »ATOKETEO Y oy 7 A0 HRES
8 (7 OREFHE) L R KEEENEIAREENT Y~ ¥ —OHE I & 2 BFRPEBAEICAL
BT 2 AHEEO 1I5MEKIE & OBEfR %, 19814F £ 19824 TH#E L 72 (Fig. 5-5), ZHuz kiuiE, 19824

1%, 19814 LEb#EL ¢,
EAROE (19824F) 1, EARDE (1981)
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Fig. 5-5. Comparison of water temperature (15 m deep) of
Otsuchi and chum salmon catches (7 days moving
mean) of 5 major landing ports of Iwate Prefecture,

1981, 1982.



EWKFERBO Y oF 7 #HAD 4R L GEICMT 25 153

- SHIMANOKOSHI

33 27

141°E 142°

KG) SIGNIFICANT WAVE HEIGHT (CM)

41°N PACIFIC 1°N
OCEAN 4
40° 140°
HIMANOKOSH|
MIYAKO
YAMADA
KAMAISHI
390} OFUNATO 3g°
38° 138°
1) - 3
141°E 142° i —l
o. 6 2l0 310 1IO 210 ‘3'0
OCT. NOV.

Fig. 5-6. Comparison of significant wave height observed in port
Shimanokoshi and daily average catch per longine vessels of
5 major landing ports of Iwate Prefecture,1981.

AMETTRTHD 532, LrL, ZOERE, 11AHE» S 12A T T TEETH 573,
FRLUADORFATIZIE > E D L,

vOoFrEHADEFEMEICE T 5 RHEREK IR, 2ETHRN X S ICER20km MAOREEE 2 h
I DS DOKE00-350MDERBICH 2 EEZSNE, ZDEI Ry uFrBHEADSH L EERE LD
BROFMIEH Z 0 < bro TRy, WREECALNIEROBELZFSMIZT 01T, B
EENC, EO LD REFEEEN Y o r HAOSMEREL TV 222 L2k s nwne®E
Zoh, SHBORELE L5,

BEZFLSOHEIY AR I, ERBOBIEIEEOBVERICREFTHELEDI L TH-DT,
INDEEI LI PBRET 2701, EFRIAEFICH2E / BEETHI SN ES L AFROFES
BB 2EMEMMO 1€ 1 HY D EE L2 L 72 (Fig. 5-6), AU X NiE, B/ BAaETEH VI
EOABEBENIFC, 1E1HYVAEELREE->TWEIEdbrsd, ZHIE, WRICE > TE
BOEOBENKEL L2720, YOoFrHAORVEFE I 2D TH S LEbIL 2,
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Fig. 5-7. Set nets for maturing chum salmon in coastal waters of
Iwate prefecture.

Table 5-1 Numbers of set nets for maturing chum salmon in coastal waters of Iwate Pre-
fecture. Large sized set nets are set on the bottom where the depths are over
27 m. Small sized set nets are set on the bottom where the depths are within

27m
Year Large sized set net Small sized set net Total
1974 60 60 120
1975 60 60 120
1976 60 60 120
1977 60 60 120
1978 60 60 120
1979 62 60 122
1980 62 60 122
1981 62 60 122
1982 62 60 122
1983 62 55 117
1984 70 54 124

1985 70 54 124
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FREDOBEBNE WED0% % L 5 EEMONE & HMOHER #7R L 72 (Fig. 5-7, Table 5-1),
I ENE, BHOEBEMIAFEARESBRICOI > THRINTWE I Ebh s, 272, 208
BIZ1974FE» 5 1985F T2 b T2 44 (3.3%) L#EIIL T, Lo L, KEEBEHEL /NEERSB
WD THhs L, NIFEEEIEY L, REEBENIEML THE ZEnbhr b, EEMOKE,
ek, KEICKIET 2BEMHEEAEAEET 2 L 0B s Ty, vy aFrEHAaoEmc L b
%o7T, WEAY OV FFHACED IO CHELTED, TFEMORESHEIR, BiNEmch 2 LS
25

HERRIE, 1981 —19864FE I/ F TIEAGEHITH D, BERL T 2 EXITHIS000ERE L IEFEICH 1,
FERCEMNCEEL T2 EHRB NIV 220 RnEEbhz, UL, RENSEHETEML 2
Epo, BEHHZT/IEBCBET2EREIZVEEZ SN, TOEBIIBELIEC L, BESILEH
FEICREOATWR 20, ZOBREREIZSED 2EILTICLEZ>TWVRS,

5. 2 ARBENAREAELMEETHAHE

A Cii~ 7 LD WWEFRO Y o 7HAOWIM EEZETL>25H 0, ki, HIAOERAS:
HRT 2201, RRAEORHINLECL2BELTFHEINS, 20y, RREREDRERE2E
HICERL T dhiEh skhw, YyaoFr#Ald, SFRMFICMALRE, SHH TR ES,
R, NGB ELTLES DT, FECHREE &, EEAORMHIE & RET 5 o 11 2 IR
DOHEFEFE B Z21F, Hd, 1985) HBEA LI W», 2T, EERROBMEIEERWT, BER
LIRS kLT, MG ELT, BrAYETHREERZ L) vy oy HACEEONE
EEBIANTRERBUERD 2 TERRET 5,

SHEORTREHS EE, 1 EOEBMROBERERD O BEREE R 2 551, EANICE, ()EHR
f13, —EOHEERICE > T, MOEEIGREL 2, QRIERE, BRECHREE—E, ZFiIFRICL
TE22, LL, YyuFrHAanHacE, KALLZ ors®mIicBELTLESIDT, ZALD
RERFEZashrzweEIzoN2, 22T, 22TR, TLORELZHRT CHERT > 2Tl

(1) yeFrHadneds, o BRIk, BERBEO—EOMINEHEEL 2 KL, ModEsic
EREEIL 2w,

2) va¥rRAeO—HE, WREEEERKRICOHERETHREZINS,

3) WERETHREsShAZ» oy oY AR, ER, FIGEET 5,

)

)

—

N E LR AE, 2T TRES NS,
W ORI, EHbE, BRARCREMIC»2b S T —EDEIGTRET 2,

—~ e~~~

5

EFRENED Y o FHADEBBHERIL, MhInoDRELBET S EE 2T,

SERERCRHEOMETE MREOERIT, il BRARCLEE THFRERCREL T2, Th
2, (RE»S, BEICr»bosT—ETHD, BEOHRILERBICELTI2HDTH S, Hearn ef. al
(1987) 13, HEMRK—E2NEL TICHARCRE 2RO 2 HFEERHFEL Tw2, Thid, 2EFHA
BHETLETOT—IBLETHZ, YaFrHAOBEI ZORGFEHILTwseEZLND
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DTINERAWVDS &, FEHEFEFLCHEEMIL,

S, ik, 1 HEOWITO®REREK
C,: ik, i BHOWERETORERK
N, : Bk

[ @ RBOFEfLENE S e BT

T3¢,
1
No =2 (S;+Cy) exp (M+ i)=0 (1)

LET L, LT, ZHE, REED 1 2F 02O TCERICMOBER KO B2 I N TE 5,

BEREOMTE REREE, BEXRERE (TEH, EH8, zoft) 2EiEECSTT, Flris
HWETBEILIC L, B2 NEREICL > THRESNT LD EIEEIC L > THREI NS EHS
W25 e, BEAE»S,

R, WIS & 2 ERE
Fio RS X 3 RS
N,: i HEDOARHK

ETHE,s
CizNifl'Fl (176XD (7FX7R|*M))/ (F1+R1+M) (2)
S1:Ni_1‘R| (l—exp (_F;—Rl_M))/ (F1+R1+M) (3)

DRI T B, (2), Q) s, C230 ThiFi,

Si/C]:Ri/F] (4)

THd, Nold, BFEHETEHAOETH D, MiF, (D)2 oE@ENRKE>TWwEDT, 2hE(Q), Wnrs,
i=10EOF tROBERERDZ I ENTES, /2, C,= 00D, F.=0TH225, R,D
BEBIQLSBHBICRKDB I ENTES, 1 =1 DEOZRED K T I,

N,=Ngepx (=F,—R,—M) (5)

WEON ZHET 2 I LDAEETH D, LUTRERIC, i=2, 3, LHELT, ARTLOREHK
PEHEORKBETHET A I LN TE S,
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5. 3 BRERER,rLETLEFRARICET 2 BMEE

HIEID AEIC LD, BIBTHSLAFRBETOERBRBR LA T, BEREEHE L2, 8
BEGROFEIE, £ TI29960H > 7255, ZDOW, 107761 (82.9%) M EERE, 28 (2.1%) FlrsiEiE,
8961 (6.9%) & omE S, 1008 (7.7%) I FEHRHBEDOWE 1 - 72, FEHBERHDIE L
ACREEMBEHEESNDOT, I CHELLRERKE, BMhEBRORERELRL TV LE
ATEw, &/, BRI Z2FMIIBO THTH D, MIADIF LA CERMTEIES L TERINT
WBIEEEZDLLE, ERICEIDEES N TERBM SN LD, EEICHD I WEAZH2 50
ERBbhi,

EHoBEE HFROAETERIGR SNy o r BHADERORERICHET 2HEIE -7 < En
B, RO HEHPRE D K & WA B O FEI330-60% TH - 72 (BT o, 1980, 1981 ; &K
Fr, 1988, 1989), AHAZE TIT - AR IZ, £8E&FH L THEBRIEIBY TH o7, Lz 5T,
EBOBRERIE, 13T, 0% ETH 2 EEZTHL, EHRERHOIIT LA SISO ATTSEE CHE
ENZ2DT, TOHDOREEN S VIR, EHRORELLENE 2L bEZoND, ZITE, 1=
BEMOWERET5%, TobbHEH SN EREI0RD LA THENIRE X1, 5BV RESNLS &
LTEE L 72,

SETHIBEFRE 1981 - 1986FEDIEHMHABE LAV L F O LT, BEBREICLIHEMCM
NTOBRICOT T, RAHERNICHERALEEEL /2 (Table 5-2), ZHcEniE, BE, MWL uH
BT EAEM2THMNEZ S Y, ZhBEFE IO Er o7, 22T, 28HU LOFERIIFE» K
Nl 72, 0HEOBMII1IABHCEY, BHATHDO LD, HHH L2 > T2 L ODRH
RERICLTHARSL, SERIEOEBECMEL, 2hzb L, FIEoHEERICLH > T,
BERES L VIFRERCHRBOME 21T 57 (Table 5-3),

TR IR, FEREIRTRENZ0.086 B TH o7, 72, WEHEIC X 2 EREKIE, 0.053H
7 50.247/8T, ¥ T0.100 HTH o7, WREFEIC L 2 BEREIL, FRCR-BICE b2 > TEL
TAEAREDSNT, EHEHE0D—FLLTHE->TH I Bbil, 7, WIIREDRE
FEuE, 0—-5HBETIRIERI/NZIVY, 6 HEL»SIRLEWVIZAELRD, I5—-1THEKE LA
ZEE 2o, FAEORERBOEE, FERAPRINCH EL L5 LT 2EROMIE2RL T
BEEZENLDT, ZOFKE» S EARLZ VO, 15-1THETH 2 Lifffllanz, LoL,
FEEOW I EROEHIZ 6 —11HHICH» T TH L (Table 5-2), FMWIcix, 10HFIETH 2 (Table
3-T)o ZOEICDWTIE, E5ICHE (5. 4H) TERUL, £/, WFHH, SO BERKOH
EERIEBETRLI,

JERET R ZERARAROMBES FFHEEIETRETERILT, ElMl%E, BRRET»54-T
Wi, Ya¥rHAR»E ) KBEOATEEORECTHESNS, 2t i3drw, £/, MO
N ET 25D ThE»5, BEALICI2EARARCHEZLEEEZ TS W, LaL, #HESNLIE
HWEILC(R50130.086 H &2 > THB D, @EICILKFPETITb N AZEAREE (HO, 1961) » 5
EENTfE0.0119—0.0135 H & LB L TE L K& W, &7z, /MRS (1985)1F, AFFIE TRV —
PRy 7 ORMBEFEEFABTERICL VANT, —HMBEBERERIZ% 2B T3, &5, Hirano et
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Table 5-2 Daily tag recoveries from 3436 chum salmon released in coastal waters of Iwa-
te Prefecture, 1981-86. *; recovery days is not reported

Days after The number of recoveries
release
By coastal fisheries By river fisheries

0 3 1

1 113 1

2 119 0

3 155 3

4 114 3

5 85 2

6 100 11

7 72 5

8 62 3

9 38 4

10 47 9

11 37 5

12 36 7

13 25 3

14 29 2

15 17 7

16 13 7

17 5 6

18 10 il

19 5 0

20 5 1

21 3 0

22 2 1

23 2 0

24 3 2

25 4 0

26 2 0

27 3 1

31-63 3 il

others* 98 3

Total 1210 89
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Table 5-3.  Estimates of mortality coefficient by coastal fisheries (F, day™!) and by river
fisheries (R, day'), non-fishing mortality coefficient (M * ,day~!) and surviving
number based on Table 5-2

Day F R M Surviving number
0 - - . 3436.0
1 0.053 0.001 0.086 2989.0
2 0.062 0.000 0.086 2577.3
3 0.096 0.002 0.086 2145.5
4 0.084 0.002 0.086 1806.3
5 0.074 0.002 0.086 1536.7
6 0.104 0.011 0.086 1256.6
7 0.091 0.006 0.086 1046.4
8 0.094 0.004 0.086 870.1
9 0.069 0.007 0.086 740.3
10 0.102 0.019 0.086 602.1
11 0.098 0.013 0.086 494 .5

12 0.118 0.022 0.086 394.5
13 0.102 0.012 0.086 323.3
14 0.147 0.010 0.086 2531
15 0.109 0.043 0.086 200.0
16 0.107 0.055 0.086 156.2
17 0.051 0.058 0.086 128.4
18 0.126 0.012 0.086 102.6
19 0.077 0.000 0.086 87.2

20 0.092 0.017 0.086 71.8

21 0.065 0.000 0.086 61.7

22 0.051 0.024 0.086 52.5

23 0.059 0.000 0.086 45.4

24 0.109 0.069 0.086 34.9

25 0.-191 0.000 0.086 26.4

26 0.122 0.000 0.086 215

29 0.247 0.078 0.086 14.2

Average 0.100 0.017 0.086 =

* Combined mortalities by tagging, tag shedding, and natural deaths.
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al. (1990) 1%, HFERBCERL CE vy HAZHEL T, kR THELLZE IS, 1#
KTEHEBFLIZ DI, 2520 7 HURNICRBERMCEE2EC TEELZOIRL, WKTHE LR
Lo, KESTHUEER L EWIERETR L, Lcdio> T, FERERTCHREDE 2o EHA
ELT, EehRRREIcEL S OEREN Oy — v s Y ORKICE O RINCB ETER L E FI
BRLTESEREYSRIL, BELTVL I8 EZONL, WTRIZE L, T0LIRFOIEE
FETIRBUE, B U 7z a0 i) |3 E LIS O I » ORR TR WA L Tns 2t 2R LTED,
&%, EHBHREBRETOIRICE, FREFLCONBTEZHLOLICLTWL ZEERLER S,

BEREHTOMES COHEOERE, FAH I L OWRFRFEORE &I EOMER % B I H
ETBIENTELILTHD, 2L, ZOLIBERCHT2ERANZRIEEEHEEL, BHSRE
BRICHEET 2 2 L0 X o T, WMEE, HRET, EHEET A L0 & O BB R E M L DM S
PLAFEOITENINNY — > LWEOHD IO T XD EELFHENTE 2 L5 10k s EBbiiiz,
ZOHEORER, BRROWEEZE D, BENCSILTRBOHEEICA-TL LI ETHDS, KT,
MR, EUEMSERL T, £EBRED R o TELHRCE, ZOBEBE» I RELDLDLER
51255, 1, EHEREAHELTELZWI LY IDOHEDOHMBESLATH S, Farebrother (1988) 7312
BLIERLECLBHELITZE, INOORIIMRTE LS, FFEELE D EMHICLS, £/, 20
BE, Fi, ROE(EELT 288z FRT 2 0h7o T, AMFETRESNEBELHETHEES

Table 5-4. Estimates of mortality coefficient (F, day™') by coastal fisheries and non-fishing
mortality (M, day ")for each sub-region, in which tagged fish were released

Mortality coefficient in each sub-region

Cl C2 C3

Number of fish released 766 644 1894
M (Non-fishing) 0.085 0.101 0.082

F (Coastal fisheries)
(Day after release)

1 0.014 0.064 0.067
2 0.016 0.095 0.075

3 0.033 0.133 0.121

4 0.066 0.075 0.102
5 0.053 0.090 0.087
Sub-average 0.036 0.091 0.091

6 0.115 0.111 0.101
7 0.077 0.103 0.098
8 0.097 0.085 0.095

9 0.096 0.013 0.075
10 0.091 0.014 0.137
11 0.080 0.123 0.108

12 0.096 0.089 0.122

13 0.118 0.000 0.119
Sub-average 0.096 0.067 0.107
Average 0.073 0.077 0.101
(8.T.D) (0.034) (0.041) (0.020)
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N72F, RWEZBICEB1E25,

B L 2 RFREOBERBOLE EFEREOSERICE T2 NAEREORIERE T 3 7-
&, 3ETHWI/AKE (C1: BILE, C2: ErhREr, C3: B BT 21T -7 PAREZ L ic
ZOHFPSMMENLDBDEVEZEDITLT, AR LICHMAREH L, 130H 2 TORERRED
PERECE B A L CHEL L 72 (Table 5-4), 140 BLBOREREE, BRENZE DB R>T,
HEBCESDENKREL ZZ2OTHEORNRE L TR TEYTHZ ¥ 2, BAL,

1 -5 HEHE TOBRERBOFHHETAS L, Closib/N& < (0.036 7 H), C2& C3I1 & b I12IFIFHE
BROBETH-7: (0.091/H)o %72, 6 —13HH E TOFHTIE, C2HEL/AEL (0.067/H), Cl.
JFINIDRPREDL S (FNZFR, 0.096, 0.107/H), Clrsis N EHanL I3, 35
TRLIZEBY, RECETLTC2-3EBETIZ IR br>TWEDT, ClOMWEREIX, 1-5
HHOBEICLIKRBENTHWE EEZ 5N, 6 HEUBOM@EIZ, trL3, C2- 3DRESK® KL T
Wi bz, C2TI3, 6 —13HEHDEERK/NE R o728, Zhid, BEDHERE L CHEMEH
Y nolkkHDiIEs s ks b0 L Eb 3,

ks, EFRBBEORFRED Y o 7 SEAICHT 2 BIEREIL, BILEsE b/ s <, 0.036,
HE2E, BHREHIE I RkEL T, 0.1 /BB TH S LHEEL T,

Table 5-5.  Estimates of mortality coefficient (F, day™') by coastal fisheries and non-fishing mortality
(M,day~?) for each month, when tagged fish were released

Mortality coefficient in each sub-region

October November December
-Number of fish released 98 2296 1042
M (Non-fishing) 0.116 0.081 0.095
F (Coastal fisheries)
(Day after release)
1 0.116 0.081 0.095
2 0.152 0.067 0.013
3 0.155 0.078 0.023
4 0.035 0.086 0.084
5 0,171 0.087 0.044
Sub-average 0.125 0.088 0.042
6 0.303 0.111 0.082
7 0.083 0.095 0.084
8 0.000 0.095 0.098
9 0.116 0.062 0.081
10 0.000 0.090 0.134
11 0.000 0.109 0.082
12 0.360 0.120 0.110
13 0.000 0.086 0.138
Sub-average 0.108 0.096 0.101
Average 0.115 0.092 0.076
(S.T.D) (0.112) (0.018) (0.037)
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FEHICL 2ARBENABRBOES FHHICL2HRERKOZEE2BES»ICT 570, BT LICHH
SR EEBELC, HEZCLOHBBEEEL, BEEEOREREEEH L (Table 5-5), Ihik
niE, 1—5HEOREREZ, 10H R KE< (0.125 /H), RWTILAMKEL (0.088 H),
R2AREL/NEH»-72(0.042 /H), %72, 6 —13HBE Z TOEEREE, CORY, RELEVIER
»motz (0.1 /HAE%) .

BEOERTH 2 EEMORE CRERIITEHEZEBEL T10-12A), FErAXELLEZVWDOT, Z
DWERBOZR T FICHHC X 2RRADTEHOEVICERAT 2D THS tE26NE, 2ETHR
U7 & 2SR (Fig. 2-4) 1o ki, v udrB8Ea0mizl08 0 S nRscRsnT
Wiz, BEHANEL R B ONTHEBICEN > Twd, MECHHT2ARREERICIEADIC L
LEZ5NBDT, 1—-6 HEHOREREARLAIZEREWEBEZ, FOBHOAROMHAIRAEC
7o TH?EBbhic, £72, T-LB3HEHOBRERESEORBREZ VDI, FOACBWTY,
Wi, 7TAMUERETIIE, BAREEEOD 2 CKREBICA->TWAEZEERBLTWS,

FL L2 RFBREOBERBOEY FCL2BERKOLB LIS 20T 270, FILICHMLIR
REELT, HEZCOBHMBEZERL, NEREDRERBZHEB L7 (Table 5-6), FHIHT 2
E1IFETLOBHBI 2L %20T, BHEN2BWERBOITS DENKREL LS, 1I3HEZTOF

Table 5-6.  Estimates of mortality coefficient (F, day™') by coastal fisheries and non-fishing
mortality (M, day !)from 1981 to 1986

Mortality coefficient in year

1981 1982 1983 1984 1985 1986
Number of fish released 87 316 617 408 855 1153

M(Non-fishing) 0.138 0.118 0.096 0.099 0.094 0.065
F (Coastal fisheries)
(Day after release)

1 0.033 0.019 0.069 0.089 0.067 0.033

2 0.020 0.027 0.089 0.133 0.055 0.047

3 0.096 0.083 0.086 0.109 0.186 0.044

4 0.000 0.137 0.074 0.098 0.118 0.061

5 0.069 0.050 0.082 0.059 0.103 0.067

Sub-average 0.043 0.063 0.080 0.097 0.106 0.050

6 0.042 0.086 0.099 0.059 0.127 0.117

7 0.050 0.144 0.078 0.130 0.094 0.080

8 0.061 0.125 0.041 0.103 0.093 0.111

9 0.000 0.078 0.047 0.036 0.065 0.090

10 0.283 0.031 0.041 0.085 0.067 0.149

11 0.000 0.036 0.016 0.076 0.168 0.123

12 0.156 0.042 0.077 0.125 0.144 0.137

13 0.000 0.341 0.023 0.000 0.089 0.133

Sub-average 0.074 0.110 0.053 0.077 0.106 0.117

Average 0.062 0.092 0.063 0.085 0.106 0.092

(S.T.D) (0.074) (0.080) (0.025) (0.036) (0.038) (0.036)
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BETHET 2 £, 1982 PR E M 572 (0.092 H) & & 2K < &, 1981FEMAE/NT (0.062,/H),
1985F A A TH D (0.106,H), BEMIZ, POKREL 22 HEANED SN, TOT LI1E, BEK
EOREBEHNR B> TWEIERRTHIDTH S, £72, 1982FIC D0 TIE, KEEKLOBEELD
728, KESEOICFER LI 2 EH SN TE D CEFRAKERAEYS, 1988), ¥ o+ 7 HADEERE
PERBROMWEKICEEE N THELEEL TREI D ICE D EEMICHEI N T ko - REED
b5,

5. 4 EERFHEROBE,» SHELIESL

FWTFETIT7% - TARBBGR O B O K1, BN IS TSR OO EB#E» s ME SN Tw 3,
I, EEEORATON 2 O BERE GRERE) »EVwicd, RRZ2oFACEET 20D,
BEMEDHETHRES N TLES BBV LOTREZVREELONS,

B, FEA o T sEBEENL LD, BAREB LI THREORE RO > TRIT
WAEDITHL, HFik, ERETERBSNZLDE, INoDOEEEDLLAZIT TR YL, Lizdto
T, BHEEE 2 L0, B, o Bl TOMMICERIETS L UWETHRY L o5 mMIEL,
RS ORKICE L TR 2 Tha iz sz w (HE, 1985), BiRigiciz, B/THiE—F-o-ouc
DWT, R S EE TOMRIC 2 o 7o RERE L BARETHREERIA £ Tl THEL, Bk
A TRMERCHYL Tuzrz2EHL 2T IR S0,

2 ITIR, RRFETTo IERRERBROBEBRERCOVT, MNERIECEH LY oY rHAD
EESEAMET 2 2 L10L D, WREREIC L 2RE L IFRERCHEVESOLBRMADFOEEX
CEIET 2 bD0EE (SHRINEREHHETZ) 2HET LI L2E AT,

BERKCFERAERCAE,» S 2N $ BRELEHTET2HZE (AR) 5. 3HOBRL»S, AWK
DIEHRERL BN REREOREREI, 2FEHERE2A T2, 2THETOFHT
0.100H, FEHREIETREZ, 0.086 HTH -7 (Table 5-3), 7z, BABEOREREIT, 31T,
BRI h2rb s T—ELAREOT, EHRMITHERE, FEEIC, FEREFTTHRE0.086H, HEMRF
$0.100/H OEHEKET VIS tEZTEw, £ 2T, 1000B2EHBE L 2HE0FEEHT
COEBRBERCBECI VERSNZ BES L UERERCREEFHL L TAH Iz (Table 5-7), 2D,
so¥rEAaE, WMINcEEELZV D E LTz, 2hiCk i, £EEKIZ24AKICIE, 11.56BE &5
T, ZIFHEREED 1 % o7, BRI nE, I ERIREN24AEETIZAS5NTVREDT, ¥
O EADERLREUANMBE L TORELFBELRL, AU LLOBEHEHTHY, »OEEL
F—MBEL2BNLHEDT, UBORITTIR, £TUREZETOT—S T 2AVWTHERZITS C
el 876

N, :

N, : i HEOERER

F  BEREORIERE (0.100H)
M : FEHRZEIET (RS (0.086,H)
S, i HHOHHK

L2k, SCHIGT MRS O BEOREEML o1,
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Table 5-7. Survival number (N), fishing mortality number (S), and non-fishing mortality
number (B) estimated by the exponential function model based on 1000 tagged &
released fish with F=0.100, M =0.086.

Day N S B Total
0 1000 0 0 -
1 830.274 91.251 78.476 1000.000
2 689.354 75.763 65.156 830.274
3 572.353 62.904 54.098 689.354
4 475.209 52.228 44.916 572.353
5 394 .554 43.363 37.292 475.209
6 327.588 36.003 30.963 394.554
v 271.987 29.893 25.708 327.588
8 225.824 24.819 21.344 271.987
9 187.496 20.607 17722 225.824
10 155.673 17.109 14.714 187.496
11 129.251 14.205 12.217 155.673
12 107.314 11.794 10.143 129.251
13 89.100 9.792 8.422 107.314
14 73.977 8.130 6.992 89.100
15 61.421 6.750 5.805 73.977
16 50.996 5.605 4.820 61.421
17 42.341 4.653 4.002 50.996
18 35.155 3.864 3.323 42.341
19 29.188 3.208 2.759 35. 155
20 24.234 2.663 2.291 29.188
21 20.121 2.211 1.902 24.234
22 16.706 1.836 1.579 20, 121
23 13.870 1.524 1,33 16.706
24 11.516 1.266 1.088 13.870
25 9.562 1.051 0.904 11.516
26 7.939 0.873 0.750 9.562
27 6.591 0.724 0.623 7.939
28 5.473 0.601 0.517 6.591
29 4.544 0.499 0.429 5473
30 3.773 0.415 0.357 4.544
31 3.132 0.344 0.296 3773
32 2.601 0.286 0.246 3132
33 2.159 0.237 0.204 2.601
34 1.793 0.197 0.169 2.159
35 1.488 0.164 0.141 1.793
36 1.236 0.136 0.117 1.488
a7 1.026 0.113 0.097 1.236
38 0.852 0.094 0.081 1.026
39 0.707 0.078 0.067 0.852
40 0.587 0.065 0.056 0.707
41 0.488 0.054 0.046 0.587
42 0.405 0.044 0.038 0.488
43 0.336 0.037 0.032 0.405
44 0.279 0.031 0.026 0.336
45 0.232 0.025 0.022 0.279
46 0.192 0.021 0.018 0.232
47 0.160 0.018 0.015 0.192
48 0.133 0.015 0.013 0.160
49 0.110 0.012 0.010 0.133
50 0.091 0.010 0.009 0.110
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Table 5-8.  Daily tag recoveries by sub-region from 766 chum salmon in C1, 1981-86

Day Recoveries by sub-region (in number)
Total
A B Cl C2 C3 C4 D E
1 0.0 0.0 10.0 1.4 0.0 0.0 0.0 0.0 11.4
2 0.0 0.0 5.0 5.7 0.0 0.0 0.0 0.0 10.7
3 0.0 1.6 13.3 1.4 4.2 0.0 0.0 0.0 20.5
4 0.0 1.6 13.0 17.0 5.5 0.0 0.0 0.0 37.1
5 0.0 1.6 1.7 14.2 5.5 0.0 0.0 0.0 23.0
6 0.0 0.0 22.9 14.1 11.0 0.0 0.0 0.0 48.1
7 0.0 1.6 8.3 8.5 4.2 0.0 1.3 0.0 23.9
8 0.0 0.0 8.3 9.9 6.9 0.0 1.3 0.0 26.4
9 0.0 0.0 1.7 10.0 6.9 0.0 1.3 0.0 19.9
10 0.0 0.0 3.3 8.3 8.3 0.0 0.0 0.0 19.9
11 0.0 0.0 0.0 9.9 2.8 0.0 0.0 0.0 12.6
12 1.3 0.0 3.3 7.0 2.7 0.0 0.0 0.0 14.4
13 1.3 0.0 8.3 2.8 0.0 0.0 0.0 0.0 12.5
14 0.0 0.0 5.0 10.0 2.8 0.0 0.0 0.0 17.7
15 0.0 0.0 0.0 4.1 4.2 0.0 0.0 0.0 8.2
16 1.3 0.0 0.0 5.6 2.8 0.0 0.0 0.0 9.7
17 1.3 0.0 0.0 1.4 0.0 0.0 0.0 0.0 2.8
18 1.3 0.0 0.0 4.3 0.0 0.0 0.0 0.0 5.6
19 0.0 0.0 0.0 1.4 1.4 0.0 0.0 0.0 2.8
20 0.0 1.6 0.0 1.4 1.4 0.0 0.0 0.0 4.4
21 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 1.4
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 2.8
Total 6.7 8.0 104.0 142.7 70.6 0.0 4.0 0.0 335.9
% 2.0 2.4 31.0 42.5 21.0 0.0 1:2 0.0 100.0
L.=S,/exp (= (F+M) i) (6)

LYEFZ, LEN-T, 1 exp (— (F4+M) i) 2k T, S,OBAME (HAIEHEICL ) @D
BIEICEoT, MFERECREL-BEEHETAIENTES, fle LT, ClorsBifiLizyays
HEOEMERG, B o CEM L - FEHI (Table 5-8) (O)RX 2 L T, BXBIOHER K%
£, 2OHEEB X UGEET L (Table 5-9), FMzkOEIICH 7z > TE, LEHETHE RS
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Table 5-9 Corrected number of tag recoveries of Table 5-8 by the method A

Days S, exp(—(F-+M)i) Corrected number by sun-region
Total
(i) A B C1 C2 C3 C4 D E
1 1.2 0.0 0.0 12.0 1.7 0.0 0.0 0.0 0.0 13 .7
2 1.5 0.0 0.0 7.2 8.3 0.0 0.0 0.0 0.0 15.5
3 1.7 0.0 2.8 23.2 2.5 7.3 0.0 0.0 0.0 35.8
4 2.1 0.0 3.4 273 35.8 11..7 0.0 0.0 0.0 78.1
5 2:5 0.0 4.1 4.2 36.1 14.1 0.0 0.0 0.0 58.4
6 3:1 0.0 0.0 70.0 43.2  33.7 0.0 0.0 0.0 146.9
7 3.7 0.0 5.9 30.5 3.4 15.3 0.0 4.9 0.0 88.0
8 4.4 0.0 0.0 36.8 43.7  30.7 0.0 5.9 0.0 117.1
9 5.3 0.0 0.0 8.9 53.1  37.0 0.0 7.1 0.0 106.1
10 6.4 0.0 0.0 21.3 53.1 53.5 0.0 0.0 0.0 128.0
2L, 77 0.0 0.0 0.0 76.4 21 .5 0.0 0.0 0.0 97.9
12 9.3 12.4 0.0 31.0 65.5 25.4 0.0 0.0 0.0 134.2
13 11.2 15.0 0.0 93.2 31.9 0.0 0.0 0.0 0.0 140.1
14 135 0.0 0.0 67.4 134.7 37:h 0.0 0.0 0.0 239.6
15 16.3 0.0 0.0 0.0 66.6  67.8 0.0 0.0 0.0 134.4
16 19.6 26.1 0.0 0.0 109.9 54.4 0.0 0.0 0.0 190.4
17 23.6 31.5 0.0 0.0 33.6 0.0 0.0 0.0 0.0 65.1
18 28.4 37.9 0.0 0.0 121..5 0.0 0.0 0.0 0.0 159.4
19 34.3 0.0 0.0 0.0 48.8  47.5 0.0 0.0 0.0 96.3
20 41..3 0.0 66.0 0.0 58.7 97=3 0.0 0.0 0.0 182.0
21 49.7 0.0 0.0 0.0 70.7 0.0 0.0 0.0 0.0 70.7
22 59.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 T2: 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 56.8 0.0 0.0 0.0 239.4 0.0 0.0 0.0 0.0 239.4
Total 123.0 82.1 433.0 1366.4 514.6 0.0 179 0.0 2537.1
% 4.8 3.2 171 53.9 20.3 0.0 0.7 0.0 100.0

H0.75CHID, S HMETHOBFMHEEHEREO LD > T2 Bl LIRS L TmE L7, =
HFER (Table 5-9) #4 2 £, ELHEOBEBKICEA L2200, BVHETOEREE/S i+ 2
E2W->TEY, EROGHZI»SHE L ZSEXCER T2 0D E DI, EECTVEFIC
ZoTwdbDEBbiiz, LaL, WREHCHEE L KOOSR (BB OHEEM) 1F, #2,537
Beo>T, TRIREBROKE (T66R) LHELTELIKREL,
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BEREDIERICKE WIEE, ik, SHMNTHRIRMEOI THES M- b0k, &
KBEHT2REO DL EENTWIEEZOND, 200, ABOEREE Z0 £ F BEGK-
FEREFLCHRMCTHE L THIRBEET 2 LHRERTC 2 EEL TEE T2 2 40, HE L7k
Bix, EBOBRBEI D Z20ICKE<2->TLED, $/2, BN LRSS ERsW-EX
KRZ2DELTEHESNS Z L D, BRERICEHOZ OIS < OYEX O E1E % @A S
TH5ILWB>TLED, Lo T, ZORETHESNLESIE, KEAL OBROLESA
EDICE S TWBAREED BV,

BEETHEREL L SRR EMET 525 (BiE) ABOREERHI 20, Wik, +oHEHE
PREEL T, Yo rBESBIIARIIOH 2WBRANICERKL T2 L EZ 5288t (RIFETIR
24BE) 2BEL, IORSOBMBS 2HEEL LT, ZAUFORBERTCHEEBEL 205, HEE
T57EREZ2 T, t HHOBMEE S T2, ZNICHIET2 0 HEORL o3, WERKFS
FUFRRERTCREMER T, HHT 2 L&

Lo=S./ exp (= (F+M) t) (7)
rEFL, t AEREECEZZ L, t— 1 HHOEMKCIE, K3, t—1HEFTEFELT, t
HEICERINAB T THhoBMAREEDEE LA LN TELDT, INICEYTE0D %
ZL3lnictk, MEERTOLENDL, Tabb,

Lt—l.o: (St—x_Dl,1—1)/6XD (= (F+M) (t—1)) (8)

ZZT, Dy BROBFEEEZ S, SWIHIET 2 0 HHOREIZ, Lo ThH205, t —2HEITE,
DR, HEEEEHCES LT,

« 21, 100 B ML, 1LHB»S 19 AHE CEAKES DOBEEIRE SN, REIC20HEIC
1ROEHNRS -T2, 20 HEHO 1 B2 EIERE & IFREEFECRECTHIE L THRURESIC I
BICEYUL T ELE 2220 BICR T2 T 5, ZOK, EE20 EREETIETLR
LOMWI0.0 B, FFREFTMNIOBELE-T-ET S EDIZ, 20HEACREShT1IE), £25
NIOBERTSEIIOHEE TICRESNT DT TH S0 5, EEICERKFAOERE LT
VHABZ CE T CRMEINTLAEOFEEIN TV BRI TTH S, LIz ->T, RICI9HBED
TR A R E IR R CHIE L CHRURRF S O B R HEE T 2 8556, 19 HHO B
O—#IZTTIZ20 HHOBEMM ZHEBICHESN TR Z LItk b, Lza 5T, 19 HEDHEHiK
A B e ERE, JERERCRETEOEERMET S L, MIESN S HHESO —&8E —EICH
EXN2T Ll b, AEIC1L—18 HIZDWTH, FREZER, BIERE, FRERCHEETHE
EL TS OB EMET 5 E FERO —MIFEE L THIESh2 2 Lilx 2, Ln- T,
WIELEH%E 1 20 HE 2 TARIT 2 LEsTREE, ARBGRERLE B3 23T THS0DI,
EROHEFBRIRFEREE I 20 LA itk b, ATRICLHEEN Y5,
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Le:=Lyexp (— (F+M) (t—2)) (9)

YEF 2, Lo lxLl T, WRERKEIERERTCRELE»L-TL207T, t —1HEHZHEEZNL

LREHD I,

Du.=F/ (F4+M)* Ly, (1—exp (= (F+M)) (10

YELZENTESL, 22T, Luld, S»o, 2 HS0OBRERBEIERELTREZUEL TRD S
NaETHEZ LMD,

Li..=S.exp (— (F+M) + 2) (11)
Lztso T, EWCRATE 210, >T, Du 2t HEOERBERS 6 RKDDIENTES, F
72, INEZ@WCRATEZEICEST, t — 1 HEOHRBERS NG T 2MFHBORE L ., 2KD
BT ENTEL, 77,

Ti1=St1— Dy (12)

i, tHEOBERPI0%EHETH 2 ("OEXRICERL TW3) LRELT, t—1HEOHE#E,

5t OHOEMES AER EEELH) L TEZLRERTCSORKEEES WD THD, t—1
HEOBE#MBONDHEELZRERE WS Z L1223, RICEBEOFIET

Te2=St2—De—z— Dy (13)
POT L,Z2RKDEIENTE, FABROFIETIERK, Tisy =« =« - , Ty T1RBEDBIENE D,
goZinms, (MREHEAL T, Lises Lige * * ¢ ¢ s Lugos Lo Zalcs &L HVCED,

ZIT, EBOEMHS L 0 HBCHMELEBHL L D%,

GIZL[,O/SI (14)

LT3k, GGz NE, SO L EZHBETAILNTES, 22 Tld, Hiffi L FRCDARE
2 X BHEEMRBE=0.100 /H, FFRELRTHEHEM=0.086 /H & LEHEEETLICEWLT
(Table 5-7), HE#rn 242248 HOHEMEICB VT, G 2H#E L (Table 5-10), %72, ZDH
TR AKLERUT—% (Table 5-8) I#EMA L 72/ER %2R L7z (Table 5-11), ZHic L hid, ARED#E
FfI(Table 5-9) & W 4 ESICRVAKOBEHBICEANODVLTWVS Z by b, WE L LRI,
FI96TER TAFE L D b EBO TS (T66{EK) 1A, -7, Bikid, BHORKAOHEHErEES
BHREL-OTVLEHDELT, TNEEHEICLT, ThEVHTIOHDOTHEELTES*2HkET 2%
EoTED, P, HEDKELEOBHMBOR OEHREAKRICFMML TW2 X 50nbs, Lizho
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T, RALDHEDEIZAKEIC L 2HELBEICLS

. Table 5-10. Estimates of G; based on F; 0.100
HEMEDOHMIZHE LEZ NS,

day™', M ; 0.086 day_,, t; 24

BERBHT— 2 ~0ER &, SHREX L Daye Gi
2, ERBOEMEE» SFHE L IRAH (Table
5-120T) L A¥, BE¥r2#EAL TEHLZESKL 1 0.082760
&2 E¥ TRLz(Table 5-12), 24z ki, Cl 2 0.111986
HORFLb DR, 11+ 12A L b, FMOHME 3 0.151533
FHTIE, 30%ED CITH s Lzh, Ak, B i e
THE L REALLIZ, ClOERIZI0%HEZICEL B
Wb ont, 27, A, BEXIILET 2500k d .
i, 8 —10%MRE L& B S hiz, BT, 118 . Ll
ZDWTIE, A« BEXOLEH10-20%12 &Rk 7 0.508013
el s N7z, FEMICIE, CAIKENT 2 b DODIEE 8 0.687411
MWE<, TOEREF, 11AT0%HIE, 128 7T60— 9 0.930162
0%Ic%bbDEELSNI, CIUBHTZ2HDD " | o
R, NREL, 30%FHE 50708, 12810k i b
BLZOHEZETL, 10-20%BEICE2HDL
TSz, LichioT, AFEILEICKET 2> 2 230454
Oy EARMTTO GRS 1 — 2 EIFRE D 13 AT
B, EFEPHCEFET 2 EEN4EDU LR 59, 14 4.21958
WNT 2 — 3EAFREHICERL, B 1E 15 5.70967
RERERES L UARMNOBREHARRT 2 60 16 7.79597
THEINTVL2 LHEEI N, 17 10.4543
C2m o Lzzd DiE, 11813 C20 thEH340% i 14 L
ik, CIITREENT B LEEH50% L L L HEE s iz,
$72, 127 13 C2DHEHTO—0%FRE LB 4D, 1 .11
CTRBENT 2 HERIZI0BRTHRITIET Lz, Licdio 20 25.9013
T, BRRERRICRET 2§, 11713 RrEE 21 35.048
KERT 2 EFEA S ERER 5O TH D, HitizE 22 47.4248
Ry 3EFI4ERETH2OICHL, 128 IT 5 &4 1o
DEFENT— 982 HED T3 LHRla N, - ——

C3m oMLz boiz, 11, 12A & $1260—80%
DHC3THEBEaNLTBY, C2CBFLIHDODHE
Z10—20%BETH o7, £72, 12H1E, CLETREL 2L DODIENSIRBEREED -7z EHE S L,
—7%, D, E¥ERICE T L DOLFRIIEEELS, 5BUATThE LFisni, Lici->T, &F
IERER I RE T 2 EIRIE, HITOEEMN 6 — 8E 2 Ho, RAdtEiABET 2 b ODHEE 1 — 3 HFRE
ETHs RSN,

TR, CERTHRIREN:LDDON, BREREESCEXNICEIRT 2 b0 L, A, B
RIZERT2 b0, 2—3%EE, D, EERICERT 2 0DIF 2 BHETHS LffEsn, L
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Table 5-11. Corrected number of tag recoveries of Table 5-8 using the method B based on
G.. (Table 5-10) F; 0.100 day™', M; 0.086 day™*

Days Gi Corrected number by sub-region

Total

(i) A B Cl1 C2 C3 C4 D E
1 0.083 0.0 0.0 0.8 0.1 0.0 0.0 0.0 0.0 0.9
2 0.112 0.0 0.0 0.6 0.6 0.0 0.0 0.0 0.0 1.2
3 0.152 0.0 0.2 2.0 0.2 0.6 0.0 0.0 0.0 3.1
4 0.205 0.0 0.3 2.7 3.5 1.1 0.0 0.0 0.0 7.6
5 0.277 0.0 0.4 0.5 3.9 1.5 0.0 0.0 0.0 6.4
6 0375 0.0 0.0 8.6 5.3 4.1 0.0 0.0 0.0 18.1
7 0.508 0.0 0.8 4.2 4.3 2.1 0.0 0.7 0.0 12.2
8 0.687 0.0 0.0 5.7 6.8 4.8 0.0 0.9 0.0 18.2
9 0.930 0.0 0.0 1.5 9.3 6.4 0.0 1.2 0.0 18.5
10 1.259 0.0 0.0 4.2 10.4 10.5 0.0 0.0 0.0 25.1
11 1.703 0.0 0.0 0.0 16.8 4.7 0.0 0.0 0.0 21..5
12 2.305 3.1 0.0 .7 16.2 6.3 0.0 0.0 0.0 33.2
13 3.118 4.2 0.0 25.9 8.9 0.0 0.0 0.0 0.0 38.9
14 4.220 0.0 0.0 21.0 42.0 11.7 0.0 0.0 0.0 74.8
15 5.710 0.0 0.0 0.0 23.4 23.8 0.0 0.0 0.0 47.1
16 7.726 10.3 0.0 0.0 43.3 21.4 0.0 0.0 0.0 75.0
17 10.454 13.9 0.0 0.0 14.9 0.0 0.0 0.0 0.0 28.8
18 14.146 18.9 0.0 0.0 60.4 0.0 0.0 0.0 0.0 79,3
19 19.142 0.0 0.0 0.0 27.2 26.5 0.0 0.0 0.0 53.8
20 25.901 0.0 41.4 0.0 36.9 35.9 0.0 0.0 0.0 114.2
21 35.048 0.0 0.0 0.0 49.9 0.0 0.0 0.0 0.0 49.9
22 47.425 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 64.172 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 86.834 0.0 0.0 0.0 239.4 0.0 0.0 0.0 0.0 239.4
Total 50.3 43.3 85.4 623.7 161.6 0.0 2.8 0.0 967.1
% 5.2 4.5 8.8 64.5 16.7 0.0 0.3 0.0 100.0

Te3o T, HEFRNFICKET 2EROKNBXIIZEFEANOMINCHE ET 28R THL EEZ 6T,

BELEHREOMBER CONEEZEEREOT -5 IGEMT 285G, MBEE L2501, BERES XUk
BEFTHRBOBETH S, FIHITRLEFITIE, Inor2—Fe L THERToL, LL, AFE
JLE (CD SRR L7z b O OWERK O HEER R IE (Table 5-4), ¥tk 1 — 5 HE O RIERE
(0.036,/H) & 6 —13HHLIRDOBERE (0.096H) Ti&, 250 DELWIH D, RIEREIIERH
FICELL T2 EEZ L ANELETHL 7y —Abb2EZ6N5, TOLI BRI, THREE
OEFFEME R, SRBERT L OBERBEHEEL T &, BRI L OBERBER LT, Ko



Table 5-12

AINKSFER R D > v 7 S0 £ 1 iR B 5 2 Bt

171

Corrected percentages of tag recoveries by region using the methods A and B.
(T : uncorrected percentages)

A': Japan sea, B: Pacific coast of Aomori, C1: Northern part of Iwate, C2: Mid
part of Iwate, C3: Southern part of Iwate, C4 : Offshore waters of Iwate, D: Mi-
yvagi, E :Fukushima, Ibaraki and Chiba

Released month

Percentages of tag recoveries

method Total
region
A B Cl1 C2 C3 C4 D E
C1 Nov. T 3.2 3.2 305 40.0 21.1 0.0 2.1 0.0 100.0
A 7.4 7.7 136 44.8 25.1 0.0 1.4 0.0 100.0
B 8.0 13.2 6.7 41.5 30.1 0.0 0.6 0.0 100.0
Dec. T 1.3 1.9 316 43.2 21.3 0.0 0.7 0.0 100.0
A 3.8 0.7 17.9 58.7 185 0.0 0.4 0.0 100.0
B 42 0.2 9.0 744 120 0.0 0.2 0.0 100.0
Sub-total T 2.0 2.4 31.0 425 21.0 0.0 1.2 0.0 100.0
A 4.9 3.2 17.1 539 203 0.0 0.7 0.0 100.0
B 52 45 88 645 16.7 0.0 0.3 0.0 100.0
2 Oct. T 0.0 0.0 0.0 51.6 484 0.0 0.0 0.0 100.0
A 0.0 0.0 0.0 588 41.2 0.0 0.0 0.0 100.0
B 0.0 0.0 0.0 67.3 327 0.0 0.0 0.0 100.0
Nov. T 0.0 0.0 35 504 455 0.0 0.6 0.0 100.0
A 0.0 0.0 2.1 453 498 0.0 2.7 0.0 100.0
B 0.0 0.0 1.0 395 555 0.0 40 0.0 100.0
Dec. T 0.0 0.0 16.0 56.0 28.0 0.0 0.0 0.0 100.0
A 0.0 0.0 13.1 71.7 152 0.0 0.0 0.0 100.0
B 0.0 0.0 51 8.9 50 0.0 0.0 0.0 100.0
Sub-total T 0.0 0.0 4.4 51.2 43.9 0.0 0.4 0.0 100.0
A 0.0 0.0 4.0 51.3 426 0.0 2.0 0.0 100.0
B 0.0 0.0 2.3 565 386 0.0 2.7 0.0 100.0
C3 Nov. T 0.0 0.0 2.5 156 80.3 0.0 i3 08 100.0
A 0.0 00 29 195 746 0.0 2.1 0.9 100.0
B 0.0 0.0 1.8 17.7 77.2 0.0 2.2 1.2 100.0
Dec T 0.0 0.0 55 383 50.8 0.0 4.7 0.8 100.0
A 0.0 0.0 9.0 235 633 0.0 3.8 0.5 100.0
B 0.0 0.0 133 9.2 755 0.0 1.9 0.1 100.0
Sub-total T 0.0 0.0 3.0 19.3 75.5 0.0 1.8 0.4 100.0
A 0.0 0.0 4.2 2.3 723 0.0 2.4 0.8 100.0
B 0.0 0.0 49 155 76.6 0.0 2.1 0.9 100.0
Total T 0.4 0.5 [ 97.5 1.4 0.2 100.0
A 1.3 09 [ 95.6 1.8 0.5 100.0
B 1.5 1.3 [ 95.2 1.6 0.5 100.0
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WH (FIE) 2fTOR&1255,

F72, REOEHI20HUNCH->T, 1RE, S0HHCE#EN D - BEE2EZL 5 £, AFFED
R D & 5 IS EERBRIBEREDIERE CKE WIHE I, RS THE T 2818 T, 50HE
D 1BRMOFERLEEL CHEECRKE (FHsh, TEARKBREZES e TFHRENS,

ZD& I nHE, RUEBAZ0HBED LRI, YUEZLEHEERETVICESTIES RV EER
X3 eBrv, BHEERE TV CHZE, BEEET R, BHEREIHICED L, 508 HICHEHE
DH HAREERFER IR VW EEZONE, Lvl, EBROESRKMERICBVLTE, LIELE, 0
IO kpinsond, EEsfle EF2 e, L, REACHEATH> THHRFEACEI T2 LS
7% b OBRFEADOTCEEN TGS, ZhoDAKROBRTENIIME LKL TAE S ELX213FT
HH00, BERKCLIEFMESLCHRBELREIELRDY (BZ6L, §o2/hantEbins,), it
CHIERBER WS 2 L I3ERAKE O,

L7zhoT, ZZTHRELRET NG, ZIZEBORERED 20> T2 1R % EET 5 13 IEFEE
DRBPEREDERICREL CEAT2 I ENEF LY, BARBRISCKIREZ OEACEEL THEs
2HDICOVWTEZSE, NSO ICIE, Yo rEHARHET 27-D0EBENEFRINE LT
BLThn, WEREI/NSWEHAIZSNZDT, ZOEFVICEVEEINT 2 S OMISICEE
TAHDAFRABETORASLIPOLAKNICHES N AREESDH 2,

Iz, b b, BREOVR ORI OV THEZ 2010, BVWIREL LILCREKICE->T, 20
RFEBHEO TN TOERAVSR DD 2ERICETIHNCEDNTLEI Ze8EZ 55, ZDBAIR, 20
BRICET2ERIEIFHI s Z W Z Lich b, Lichio T, ElmatBR 2T o Bz, BiEL 428K
EEHICFHE T 2 IS BOBRSE SN LD IR E TERTREL T2 LHEETH S,

EHa TNt TCET»EBH0ME 5. 3HT, WIIBREORERENIS—1THHICK
2B EESHMITLI (Table 5-3), ZHiF, ZOHRCy o7 HANTIIWCHEL LS &5
ZIERANBEEICKRDIEEZRLTWY

5, 1T, WREES o BE

B ET 2 ERE AR LI &

EY 3L aBaL, B EomI S ]

BEROF—2 (Table 5-2) M E s i

T, WAREORERKE 0100 ™ gt

A, HRESECREE0.086/ HEL ] g

T, BENORHESHL, ThxH  § o

B ricBmL, B fRmEr @ o e

RLT (Fig. 5-8), FMIFECHFME 2 7] e A
REIC AR EER, FREECOR 5 Wpﬁqqggﬁg%?%¢a,,évﬁﬁiggHH
FE#HT 2 2o IR TEWEL 72 & s T P

- N 5 G e B om DAYS
@1%0“ £200% %\41 € %X_ Tem5T O Estimated number + Accumulative curve
bHb, BE, ZOBREOKEsORM
DERFTEIIEE NSO EEZ S Fig. 5-8. Estimated catches of river fisheries from
na tagging experiments of 1981-86 on the
) ;1 S P Py assumption that coastal fisheries do not exist.
P ChikE-TH 2 Z el
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53 2 B EEE, BERESECHSCAICH LT 2BRICY2 v £2 22 nTE S, JHICE
i, BLEEBHHEINT 2013, 0HEHLETHY, RS 20215—-1THHTH 2 Z Labro
7o iz, FEEMRRES S, 20BEHEFTIXT0% WM LET 2 2 Etbrot, EROMIOEREIZ, 6—12
HEICHTTEL, MIBHOFEEEEZI0BRATH 2, i, W0HBLECHIICHEET 2 50
X, BEEEOREBENROD, EREHDPELORSLTLE S 0w, ik, S
Jc#ES 2 b DIZEELZZT 2HHEMENOT, RATEREL0bor@)Ic#BlTcE2l 2R
ML TWwd, Lichi>T, Mt WIMEE CcES 2 PN EEIZI5—1THTH 2 EHEL,

FOE B & F E

BT, BRSO EHFEE T2 LI RFERC OV T, MEERAPTALEZICED T,
EOETI, AFED 2 TIHE L2 F A LRI CRIC & > THS 22 % - 72 RIS I D L Tk,
FEROBRMAKFERDO S FTEROFA L EHED HREIL T2 1 OB RKEEER BRI O » T
Bl

6. 1 SHLEBEERICOVT

ARFFRICE D, RKETIE, yuvr#fl, LEERETEs» o EREILEHE £ T3, HEEcH
LT Z MRS NA (Fig. 2-2), AFRIE T, Yeu¥rHAaoasfi I < neEs (R
20km PAPY) ICBRE & i, wEE (FEE20km DAR) OSMIERBO Thisnz L yBHe itk o7z, 5F
R OBEF20km DIBR O ¥R 1330 5 O BB U & Hit U TRDME S (R%F« (LIR, 1987), #H#loms
DEHEEZ 520, 10-110EBEABIRISCULTY o7y DIFEABL D b BV, RFEER
»o5 Y, EFRMETIR, YoV rHARREERE? ERERE (EEKB) tLTwurwneEzoh
72o LU, ZOEEHOF « EBOARIBIEL, YoFrDIF#EKETH B0, yarrHaRssd
BLIEOEE TCRHAEOFTEAEREL TWwWa I LARESNT:,
KMROERMFOBREREIC LD, vyoFrHid, SFROIKBEORBLUNC, SFRHED
K200 — 350m D ¥R EERHUT (BE 22— 37km {F3) ICHAA L TWw 2 T L SERR S iz T D¥EEIT KRE
WO ER & REERITE ORISR IC M 0, YRR, RREOEEER &£ < 0B 3RMR AN FEERD
MWEKEDEFIBIZEL L TWwb, @E, BEOILKEBIZAHML TS LanTE Ly a7 iEE
ZEBEL TSI LI, KENFWRBEZET 20045 RBNZEIRTHL LEZOND,

8P (1989) &, JLEBEFRIME TITo M LS L VFATIERBOBIERER T, 2Oy o7
ERRESNIERRELTED, 2O L3, ZoERTE, Ya¥rsrEfan, LR FEREE L
g, REBICAHFLTVEIEERL TV, Lo T, YaFrEHanEE» s « ERBICEKE
RHRT 5 DIF, EFRACE & AbimE s o i Y 2 FRER IR O K FEERITHE b S EBEIRRE 5 O¥ER T
HrrEbhd, ZoEEICE, HEOEDHEL L& LI, BEEROBEREBREMADEIHLPE
FIETEROBABS AT 2 2 AN TE D (RE, 1975), yu¥FrHAI Ih s OBk EE
TEZ LR THEKBOEERZEONATWR EEZSbNE D,

KEFETIE, YoV 7 HAOEEIIL TOSMHY, BEHEUEOERIC EDRELI > TwaHIZ
DWTHLNMITE R o722, TEBIUVUKRHWEBRNEG TL Yo rEHAVEBEMMETHRESNS Z
EAHISNTH D (TR, 1988), MEEIGL O KEMBVICEFRUBICOHBUTHE EE 2
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TEIWE?I, EPFROETFERER TOEMBITAE TR, ERAOBEHEFHEE CLVERETAL N
2o T, TOZ L, HLOMBICERT S Y oY rHANEFRBFEEY ZORERK L LT
FIHLTWB I EERLTWS EbRTz, L L, KFEFEROSEFRIUME (W, B8, KM, TER)
DHRRERB OGS, SFE2 S0 RBERSICE® 28E1E, AT Th 7z #ifH (1981 —1986
FE)DFHITHI 6 BIRETH 2 CEFRAERME, 1988), b L, BT 2AHSER, EFROKE-
WEEEZMBALTWS LT3 L, EEBROBMERy> SHE SN EFRUFOEX (D, E¥HEX)
AR 3 AEOLEICNT 21K (BEH, Table 5-12) 1%, 272 < &b 6 B Lz sk FhTk
57w, UL, EFEOD, EBERO LD 2T, 2BUTTHEEE D, 2, BTT5HEHD
%<3, EFEOXRE - DEBUAORBREFNAL TWA ZER2RL, 2O Ennd, b DS
BHEOWELEFHERE L TFIAL TWw2 L EZ2 2008F B IcEbn s,

512, APROEFERABTOFERICINGE, BECHMATL200E, WEOLDLHEETZ L LD
RATHD I EWRENT, LdioT, Yo7 HARKMSEE 2 0AE, BRICELILZWTK
) & KRR QBRI OYBE (KE200—350m) Zi-> T ML, KD & HIcnRIcEry
BLEZBIENTED,

HEEBTORBIEBESICA - T oRBREMET 28T % & S ICFHICEE L 2T T 2 72D,
WHEHMEE, CVbUBKE Yo Py HALOTHOMREHEOMICT 2 ZEMNEETHD, Z0DLHIC
i%, Quinn et al., (1989) 23To7: & 5%, KEBHE A ATV 2 M) —FAEREEGEHAENER
ThrLEZOND, KEEE L Y oF 7 HAOTHOMGHEROEEN 2 EH2ER T2 k-
T, IhoDBFREL VBB TE2EE2 0605, £/, BBOST « TTRAEMBE2FIALT
BRI TR 2 O T (LS, 1977), FFk, EE (200—300mfE) THEKI cicy oy rHaD#
B TE 3 & 2 ABEMBIHK, FIATE2 L5 nnE, ARENS BERI2ESGE (R
TEILICE-T, YOF T HADHBTOAFIOVLT I D ENLBHRENZ, <& SEMIciTE
BE & 2 TE BITEV RV, KIFFETIE, AMOME LIRETO Y o F 7y HEADITENIZ DWW T ORAR
BIEEHES2ICL, £/, THKESWISHOMEL2BERNICIRETE - LE L5,

6. 2 4YFHBRBEOH/RIIOVT

BEENET AWETIVMELUGRED SNy o Fy ORERDETIR, v o rEEO&E A
CELBIBHARTHB LEZ 2, BEOBWAIZL > THREXDETH, Fks s EZCashE, &
EOET R ERFI SR TAREENH S, S« TOMEEERIMRICEAICZY OOHD, Jbk
TS A hABI, S, —B, BT eEz5N, OB VTR, FACILATRE
HEREEDLLCEETOST « TORBENENOHE, BB LUVENBYOREL L E2TOL
ERHBLEDbNG,

MBI L) AGOEIL AR TE, SFROFIREL 2y o ¥ r HATHRDES, ik
b-7T, B -WFIEDEE, Yo7 7—CYEELELIETLTWR I 2BHeniCLz, 12, &
WRTITON L BABYRAEOKR,» S, EFEWEICREL TR T TICEEALEEL LI
bEHREIC ATz, e, BEVERIIERO: 0 OREBO R 2175 720 D4EBIRE{LTH D,
BARSOEMZ L L bBEEL LRI L b2 —#HOELEEZ 5ND, KFETIE, Wb b
F v Z X RPN EINEGEC A 2 RO RAFIHAD & & RO SRR I W EINRA AT L, KB &
Lo THILBRENEM T2 L PBEA2IZLAL LA KD I R EOERMAIE RS i L7z



AINKFLEERIRD > o BAO 4 E & @RI T 2 B 175

2, MRHERICHZ YoV HACODWTRAETE L holz, 272, P FY 5 XREMNREOY o
TTREVWEEZSNTED (B2 1F, Neave et al., 1976 ; Okazaki, 1986), AW TIZAMBD >
o7 QEIIERERTO AR OV TIRRAEEIT> TR, AINRY o F 7 OMRIUC & b 74 > j(pee
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Recoveries of tagged chum salmon, 1981-1986.

Un-known) Y : year, M : Month, D: Day, A: Age (”9” shows unidentified), C: The grade of

T : tag number, G : Fishing gear, (: Longline, G : Drift nets, S: Set nets, R : River (trap), F:
nupﬁalcokwaﬁon(GGHVeU<A<B<Cl
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