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talotoliths,muscle,heart,andliverwerecollected
from eachfish.Thesagittalotolithsweredriedand
keptincellwellplatesuntilthedetectionofotolith
makers.Theothertissues(muscle,heart,andliver)
wereimmediatelyfrozenin-80/Cfreezerforge-
neticanalysis.

GSIanalysis
Geneticsampleswereexaminedforproteinelec-

trophoreticvariationonhorizontalstarchgelsusing
standardproceduresdescribedbyAebersoldetal.
(1987).Alleleswerecomparedandstandardizedfor

20polymorphicloci(Table2).WeusedAsianbase-
linedataset(43stocks/20loci)collectedbyWinans
etal.(1994),Wilmotetal.(1998)andpresentstudy
(Appendix).Estimatesofstockcontributionswere
madewithaconditionalmaximum likelihoodalgo-
rithm (PellaandMilner1987)usingtheStatistics
Program forAnalyzingMixtures(SPAM version
3.5,Debevecetal.2000).Standarddeviationsand
90% confidenceintervalswereestimatedby1,000
bootstrapresamplingsofthebaselineandmixture
samples.Estimatesweremadetoindividualstocks
andthanpooledtoregionalstockgroups:Japan,Sak-

さけ・ます資源管理センター研報Bull.Natl.SalmonResourcesCenter,No.8,200610

Fig.1.CPUEdistributionofjuvenilechum salmoninthesouthernOkhotskSeainOctober2000.CPUEmeansthenumberof
fishcaughtby1-htrawlat3.5knots.

Table1.Samplinglocation,dateandnumberofjuvenilechum salmon(age0.0)caughtintheOkhotskSeainthefallof2000.

NumberofotolithmarkedfishNumberof
fishsamples

Dateofsam-
pling

Samplinglocation
Ozerky
Hatchery

Bereznykovsky
HatcheryLongitude(E)Latitude(N)Station#

000Oct.13146/02'45/00'1
000Oct.14148/00'46/01'2
000Oct.14148/00'47/00'3
0015Oct.16147/59'48/01'4
002Oct.16146/02'48/00'5
0043Oct.21146/03'49/00'6
0115Oct.23148/01'51/00'7
1282Oct.24148/00'50/01'8
0341Oct.25150/01'49/01'9
008Oct.25150/02'49/59'10
000Oct.28150/01'44/02'11



halin,Premorye,AmurRiver,andnorthernRussia
(Magadan/Kamchatka/Anadyre).

Detectionofotolithmarks

Otolithswerecollectedfrom 206juvenilechum 
salmon.Theleftsagittalotolithsweremountedon
slideglassesusingthermoplasticcement,andthen
groundtoexposetheprimordia.Iftheleftsagittal

Urawaetal.－Originsofjuvenilechum salmonintheOkhotskSea 11

Table2.LociandallelespooledforAsianbaselineofchum salmon.

Allele
987654321Locus

84/80/9565120/125100/113sAAT-1,2*
-70-120/-110-100mAAT-1*

124100/140/115mAH-3*
7893/90100/98/fastALAT*

110/10691/80100ESTD*
90100/132G3PDH-2*

40fast100GPI-B1,2*
Fastslow100GPI-A*

852014060100mIDHP-1*
452811020258535100/65sIDHP-2*

110/050100LDH-A1*
120/115100/60LDH-B2*

10400200100sMDH-A1*
fast>11050/2072/85/95100/110sMDH-B1,2*

122100/75mMEP-2*
90100sMEP-1*

7480/8611094/91/95/97100MPI*
11390100PEPA*

-72/-50-127-126-146-100PEPB-1*
95104/106/11088/84100PGDH*

Table3.Alistofotolith-markedchum salmonfry(1999broodyear)releasedfrom hatcheriesinJapanandRussiaduringthe
springof2000.ThesedataareavailablethroughtheNorthPacificAnadromousFishCommission(NPAFC)WorkingGroupon
SalmonMarkingwebsite(http://npafc.taglab.org/).

RBrcode*2Total#
releasedReleasesiteFacilityRegionreleasedState/

ProvinceCountryDate
released

Mark
type*1ID#

1:1.2,2.6n4,914,000ChitoseRiverChitoseHatcheryJapanSeacoastHokkaidoJapanMar.16-Apr.10TMJ99-01
1:1.2,2.3311,000ShizunaiRiverShizunaiHatcheryWestPacificcoastHokkaidoJapanMay19-22TMJ99-02
1:1.2,2.33,113,000ShizunaiRiverShizunaiHatcheryWestPacificcoastHokkaidoJapanMar.3-May17TMJ99-03
1:1.2,2.3+3.515,000ShizunaiRiverShizunaiHatcheryWestPacificcoastHokkaidoJapanMay10TMJ99-04
1:1.2,2.3n-3.3n824,000ShikiuRiverShikiuHatcheryWestPacificcoastHokkaidoJapanMay31-Jun.3TMJ99-05
1:1.2,2.3n-3.5n360,000ShikiuRiverShikiuHatcheryWestPacificcoastHokkaidoJapanApr.20-May31TMJ99-06
1:1.2,2.1n378,000ShikiuRiverShikiuHatcheryWestPacificcoastHokkaidoJapanApr.20-May31TMJ99-07
1:1.2,2.4n1,085,000KunbetsuRiverIchaniHatcheryNemuroStraitcoastHokkaidoJapanMay1TMJ99-08
1:1.2,2.8n3,503,000IchaniRiverIchaniHatcheryNemuroStraitcoastHokkaidoJapanApr.19-May31TMJ99-09
1:1.5n4,100,000ArmanRiverArmanHatcheryTauyBayMagadanRussiaunknownTMR99-01
1:1.639,100YanaRiverYanaHatcheryTauyBayMagadanRussiaunknownDMR99-02
1:1.5302,000OlaRiverOlaHatcheryTauyBayMagadanRussiaunknownDMR99-04
1:1.5n112,000OlaRiverOlaHatcheryTauyBayMagadanRussiaunknownDMR99-06

1:1.5n+2.1743,000OlaRiverOlaHatcheryTauyBayMagadanRussiaunknownDMR99-07
1:1.53,500,000OlaRiverOlaHatcheryTauyBayMagadanRussiaunknownTMR99-08
1:1.5+2.2740,000TauyRiverTauyHatcheryTauyBayMagadanRussiaunknownTMR99-09
1:1.3+2.2422,000BolshayaRiverOzerkyHatcheryWestKamchatkaKamchatkaRussiaunknownDMR99-12
1:1.3n95,000BolshayaRiverOzerkyHatcheryWestKamchatkaKamchatkaRussiaunknownDMR99-13
1:1.3+2.4621,000AvachaRiverKetkinoHatcheryEastKamchatkaKamchatkaRussiaunknownDMR99-15

1:1.422,546,100OkhotskSeaBereznykovsky
HatcheryOkhotskSeaSakhalinRussiaunknownTMR99-18

*1DM,drymark;TM,thermalmark
*2RBr,Regionalbandringsshowingcodingstructureofthermalmarks(MunkandGeiger1998)
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theBereznykovskyHatcheryorigininSakhalin.
Thishatcheryreleasedapproximately22million
thermalmarkedchum salmonfryinthespringof
2000(Table3).Ontheotherhand,wefoundonedry
markedfishreleasedfrom theOzerkyHatchery
alongtheBolshayaRiverinwesternKamchatka,al-
thoughonly95,000chum salmonfrywiththesame
mark(RBr1:1.3n)werereleasedfrom thishatchery.
Inthespringof2000,atotalof14million

thermally-markedchum salmonfrywerereleased
from theChitose(JapanSeacoast),Shizunaiand
Shikiu(Pacificcoast),KunbetsuandIchanihatcher-
ies(Nemurocoast)inHokkaido.However,Japanese
markedfishwerenotdetectedamongthepresentju-
venilechum samples.TheGSIanalysisalsosug-
gestedalowcontributionofJapanesestocks.The
lowcontributionofJapanesestockinjuvenilechum 
salmonmaybeduetothesamplinglocationslimited
inthewesternwaters.
Urawaetal.(2001)estimatesthatJapanese

chum salmonjuvenilesstayintheOkhotskSeafrom 
summeruntillateautumn,overwinterinthewestern
NorthPacificOcean,andthenmigrateintotheBer-
ingSeabythefollowingsummer.Weshouldcon-
tinuethemonitoringprogram forjuvenilesalmonin
theOkhotskSeausingstockidentificationandabun-
danceestimatetechniquestoclarifythesurvival
mechanismsofAsianchum salmonduringtheearly
oceanlife.
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2000年秋にオホーツク海南西部で採集されたサケ
幼魚の起源

浦和茂彦・関　二郎・川名守彦・斎藤寿彦・
Penelope.A.Crane・Lisa.W.Seeb・福若雅彰・

ElinaAkinicheva

　2000年10月にオホーツク海南西部で調査船とりし
まにより採集されたサケ幼魚206個体の地理的起源
を遺伝的系群識別法と耳石標識により推定した．ア
ロザイム多型による遺伝的系群識別で推定された系
群組成は，日本系21％，アムール系22％，サハリン
系25％，北ロシア系31％であった．7個体(3.4％)より
耳石標識が検出されたが，これらはサハリンの
BereznykovskyHatchery (n=6)と西カムチャツカの 
OzerkyHatchery (n=1)より放流された幼魚であっ
た．以上の結果は，2000年秋にオホーツク海南西部
に分布したサケ幼魚はロシア系が大部分を占めてい
たことを示唆する．
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Appendix.ListofpopulationsforAsianchum salmonbaseline.

SourceNumberofsamplesDateofcollectionPopulation
JAPAN
PacificCoastofHonshu

Presentstudy80Nov.7,1994KidoRiver
Presentstudy80Nov.21,1996KoizumiRiver
Presentstudy80Nov.1995NaruseRiver

Winansetal.1994100Dec.6,1989OhkawaRiver
Presentstudy79Nov.22,1995KatagishiRiver
Presentstudy45Oct.25,1996HeiRiver

Winansetal.1994100Dec.7,1989TsugaruishiRiver
Presentstudy80Oct24,1996OrikasaRiver

JapanSeaCoastofHonshu
Presentstudy40Nov.8,1994TedoriRiver
Presentstudy80Nov.14,1994ShoRiver
Presentstudy80Oct.31,1996KurobeRiver

Winansetal.1994100Nov.6,1989MiomoteRiver
Presentstudy80Oct.18,1995UonoRiver
Presentstudy40Dec.8,1994GakkoRiver
Presentstudy40Dec.3,1997GakkoRiver

Winansetal.199439Nov.8,1989GakkoRiver
PacificCoastofHokkaido

Presentstudy80Sep.24,1997YurrapuRiverEarly
Presentstudy80Oct.15,1997YurrapuRiverMid
Presentstudy80Nov.17,1997YurrapuRiverLate
Presentstudy80Oct.1991ShikiuRiver
Presentstudy80Oct.1991ShizunaiRiver

Winansetal.199480Sep.27,1990TokachiRiver
Winansetal.1994100Oct.19,1989KushiroRiver

NemuroCoast
Winansetal.1994100Oct.17,1989NishibetsuRiver

OkhotskSeaCoast
Presentstudy80Oct.19,1998AbashiriRiver

Winansetal.199442Oct.17,1987TokushibetsuRiver
Presentstudy40Nov.1992YubetsuRiver

Winansetal.1994100Oct.18,1989ShariRiver
JapanSeaCoastofHokkaido

Winansetal.1994180Oct.16,1989,1990ChitoseRiver
Winansetal.199497Oct.15,1987TeshioRiver

RUSSIA
AmurRiver

Wilmotetal.19981501997AmurRiver
Premorye

Wilmotetal.1998511994RyzanovkaRiver
Wilmotetal.1998351994Avakumovka
Wilmotetal.1998181994Narva

SakhalinIsland
Wilmotetal.1998491994KalininkaRiver
Wilmotetal.19981001994,1995NaibaRiver
Wilmotetal.1998981994Udarnitsa

AnadyrRiver
Winansetal.19941041991AnadyrRiver

EasternKamchatka
Winansetal.199440July19,1991NerpichiLake

Winansetal.1994120Aug.23,1990;Aug.2,
1991KamchatkaRiver
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Appendix.(continued).

SourceNumberofsamplesDateofcollectionPopulation
WesternKamchatka

Winansetal.1994791991UtkaRiver
Winansetal.1994401991KikchikRiver
Winansetal.1994159July29,1990;1991PymtaRiver
Winansetal.199493July30,1990KolRiver
Winansetal.1994154July3,1990HairusovaRiver

SeaofOhkotsk
Winansetal.199466July15,1991TumaniRiver
Winansetal.1994160Aug.3,1990;July15,1991OlaRiver


