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—H—ERNDT LT,V BEEO LV HMLEABENBH LN E 2o TS (Sato et al. 2004,

Beachan et al. 2006) , &L DMRFNTH 2 EFMOEEEIL, Vs (0. keta) B
BRENRT HORETCHED LW THD, —F, &R0 EFEIAE T 28E5 T, Zh
ETIRBENOUF AL RED Y a FrIFEBALTEL, 0L, HEEBIBEFO vy s
SEITBEREIIC LY BETF RIS HITEENE Y, —RICY 7 BREORBRRIEENIC
BEINTWB Wb T3 (Quinn 2000) , F, BETIIEEEIEZS0IEERTO VD
P REURREHANY, dEEOMBIRE D LBV X5 TVWS (Nagata and Kaeriyama 2004)
S DI, R TR LRI & THENRH CTREBOBRESVRERD LW I BED
ENTWD (5FD 2007) , THDDZ & bEERHI o P o, M ERECEIMNGETIC LY
BERMEPERZ > TODFRRENEZ OIS, Lo THBE T, EER)I vy, OREAEE
DEFZEFHAERIC OV T DINA v —F—% AV TIRAET 5 & L bic, BARREAEERCE X 28 E
HIEBIZ OWTHLNCT Ao LR EHME L,

M- & 2005-2007 F£D 10-12 BITHF TR &£ 10 B MEITERER) OERE > v Fr B8R
S VIE U AEA L LU, DNA R, ntDNA PREREE XU nsDNAS ZE(i7 (OKM4, 5, 8) #*
BWTEFT 21T o7, BEHSEEE (F) OBEBCREMOIERIT Alrequin ver. 3.0.1. %
Phylip ver. 3.66 22 EDMITY 7 MU =TT L VIToT, i, BHEEBOBREMEEIZOVWT
BRETT 578, ERBATO IWIER (Fm)il, -+ XOWERIER) 2oV T, ntDNA T
— & X Sato et al. (2001) XY, msDNA F—# 1% Yoon et al. (2007) X VB{A LKL, 7, R
B P on T ERERREINRTIC L > TEF R L TR 21T 2,

R - EE ntDNA 047 mtDNA ric LD, S8 T 8 EEO o &4 IR &hE, 10
BESMEMIT11 B, 12 AEER LV bEWANT aZ A FEBELTL, £ OEIZMTT)ER &
| Ui, ) o> 6 EEIPER &)l 3 B 03 9 #EHIC DWW T, Pairwise Fo #HH Li#tf=
BB DN TRE Lic & &5, HEER) 12 A EIRERIY 10 B EIPER & oMicHF B2 RE0E
ENRFEEINT (P0.01) . Fo, HHEE) D10 B - 11 BESEFIIE L OBd, W)l 3 £H
L DORICENBES N hoTeDizxt L, 12 AEEIMUR) 3 EH L BEICERD (P0.05) , %
MBI RNT Y Fp 2T 28EREB LN, —F THREOBOAALIVE B - THEIRER
U ERIZERIIRB SN2 o,

msDNA 43%T : msDNA % VT 2006-2007 sEDRHA - % LEF 4 EHICBW TRIGHIZEE R
MLALI S, wtDNA TR EOBERZEIHONRPoTcbDn, 2R - HHIBHMO Fp il
BBV ME R T Lie, MR 3 22/ & O Pairwise Ay b, %HIEEIREEM (0. 018-0. 028) FX R EARESD
SEH (0. 002-0. 019) X 0 HHBHIBVMER SR L, FRSBE, %U5EH M OG0 EERENR
RIEWN—25C, BRI BB O®GAERES ELEMIBEN TV B S W o B E R L, ThbD
Z D, EER P i3 LRI X o TREERSMER B Z TR Y, (1) 10—11 SHEMIX
BAARIC LY RIAICRIELES N, (2) 12 AEMIBHEER LY OB ERESBN T O EFE
HOBETHEBAZHEE L TV I &Rl s Nk,
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— MR (GREz)
DNA % —Hh —IZ &k Y0 SRADDFHRTR
O IEF - ¥ T - FEA— JEXBEK)

FR|  DNA BEHTIZ, BEOERSEY A X LICEDL O RSATELLWIFIR®H D, L
L, #0 X523 Fv—I—AVWEREOHEM VS VOBITISEEAENRON TR Y, K&
WICORSFTHY 7 F= ROV T, 1980 FERICEER & 0 ZRIFREIATDN IR A E
ETRENTTHY, HFRARCEOFEITIZL A LRV,

HN I T, BFERuo I T7TRIEEBHEICBITHY 2 F5< A (Oncorhynchus masou masou) DMir
BB E PR BEEORBLAMNE LT, A 27754 ; DNA (msDNA) & X b2 FU 7 DNA

(mtDNA) = —X—% AW CHRHAREBHFEOTIT 2T oI,

WM EAE SbEEO T, Mo 2, v T O TR (D 5, v L i,
B hF %o H L) 26, BF 1078 BOY EBAEEAR LS T Ui, nsDNA 971X, H2 F<
GRS X7 Onal2 & [FBATED b BE%E X417 Omadke, Omadmy, 0ts520, Onelll, Omi87TUF @ 6 JE
#FBVS, mtDNA IZNDS @ 5° URTA) 561 HEDES W~ T,

FERLER BLCY Y 5 RITBIT D PCR HIENHER - #18E &1 TV 5 0nal2, Omadke, Omadmy,
0ts520 {2h0:% T, Onelll & Omi87TUF [T DWW T HFIITHIEN R T& T, RIZFEI L 0S4
HE, SESTB{E F-308 Onadmy @ 8 76 0ma02 @ 29, FFA~T aBEHAS Omadmy D 0. 748 2> 5 0ts520
D 0.878 7ol MIZTFEEET, BAMHMAN 0.813, v 7HEMMN 0.807 T, MEITEVIIADL
niote, —%, WRTLICHicheE, Ak—r 7 HREIT 0.816, BAMERENL0.798 T, b
Pl HENBD bR, THLDRERND, BV 6 EO<—F — IV F i b AR OB AR
WWEH R ERRERT,

72, mtDNANDS OFEHT b, HEEMR, AR L OEELRN 20 BEFICHONY, 19 FED/
S A IHERENT, 2D b, NTud A1 BRLREET, 250 1582 5D TV, »
Fu XA TONMEE, BREBRTIR 12 T a s A7, a P TREATE 72 F A4 FHRED v,
Fim, NTud A TEEELBEROEAN e VTHRALVEN o, NTREAL TRy NI %
VR LI=& 25, SERABBEONT 0 S A 77— (H1, H3, H4, HID) ZFERTH T EMRTE,
H3 B T adA 7, SRNERUNO2TOBAME CHIBT L2 R TELN, vi7THRHE
CRELNREN-T, ZDOZEDD, H3 RDONTuZ AL FIEBFEHICHBHOTHD EWVE D, Xt
oL 19 BEONT O XA TEBECHEESREN SV 2 T v ARHROREHERITEFNZ
b, &bl By Wl LEFAMOBREBHSEBBE—HIRATHLRENT EFTRENT, 19 B
AMOVA Z34Fh: 8, BAL u 7 OMTHEERBRENZERIIBD Dol hl, BERMEL A H—Y
JWOMTCITEBRRENBD bR, TOI Lid, HRMLRERMEDTFEEZTRLTWS, Th
bOREEMNS, Y2 T AD mtDNA ND5 fHiK 5 QRIS ~—N—& LT+ RESIZHEET
Mo,

SEORIHERN DS, vV —IC LB RIILL—FKLE, 5%, =—I—ORMLL
s, &LITHEERLHC L THERGEARITEZHED TT,
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SNPs ¥ —Hh—ZF B ULN=R=H4 (Oncorhynchus nerka) O %EFi% S8R4T
O/BrEE—BE (ALRBEAK) - James E. Seeb (Ui hiK) » THEFEH - BILFES (GLAkEK)

HREEN IHWTIE, WMBES=YS (EAYR) BERORBICLD, 1925 £—-1940 4
K THRIRR Y VERY MO RRGHI AR =Y r HIRIIRBE S (iDL 1991), —8, XHMWE
A ARk 1925 SERBELE, FIRMEL A <20 b U BMERHEAS =Y i E b o - THE
EABNEEZ LN T (Bl 1991), LA L, 7 oW ASHFOEEE (Winans and Urawa 2000),
XEWMETRBAMO L A v R, ZEINZERTXSHEROBMER =40 3 SHAMOREN
BEREC AR RERZONT, XPW L A+ R LRIBB BSR4 L ORI EE A B0 R A
BESN, LEXST, BETIXSHE A< A IfMEWMER CHAITHEN AT ETE R, ¥
72, Beacham & (2006) X, A&, HAF ¥ v W, W7 AV IBLIOIFFREREOBKE
HER=F S BADA 7 04T 54 b DNA (nsDNA) ST %4TVS, BB = 4 85 0#s
SRR SR TE LENZ L2 HE LT3, L OBERR=Fror A< 3L,
BEHAZREIMES, MBAEERITEESh TS {(BEvy FF—27 v 2 2001) Kblb
57, EONFRIBFHHFEFNILE 2 BIORTHD THRVOREIRTH B, FIEME X< 2
BT, 2 FREFHFREZETOA TR, RFLTIE, b A~ RERORS L EEIE
HORENESREOERNMREBA L EBMHE L, TRE CIREADOFEHE L X v AD4
FRIZFHBELIEET 5 & &b, BRANCOAT 3RV r SR OBEEMN SN2 5 FRIZS
MFERICLDBEOMCTEI L & L, .

A EHE  ABFFETrL SNPs (single nucleotide polymorphism: —HIEET) <= —H—3 B\,
NV rEARN, SEMOREGEHSHRMEE B OMIC L, BRRENAO=V 288 11 4 121
R Z MR Ute, B3 710 b L7z DNA 13 TagMan Chemistry I & - C SNPs DA E 24T o 7=,
= bivic SNPs D##IL Biomark Genotyping Analysis I & CT4¥4F L, GenePop, FSTAT ver. 2. 9. 3.
TR E TR EIT o T, ‘

RRLER ERS=VIHEALED F,i10.0206, 1Y 7 AFHERADF,, i3 0.0304 ThHY,
ERNEFORBHSRENLA Y 7 AT MEAOEN LY HIEd o7, Pairwise F fHIE, 04 D%
FIE 04 FEDO-+FIEM, 04 FEOFIZEM L 08 EOMEMLH, 04 EDFEZM L 03 EDKLM, 08
FEOFRBEH L 08 FEDXLW, 03EDOXGHE 8 EOXSMICHERENRN LR LE,
WO & 2 < ABEHIMMLOENER &, BEOBEESZE L ot, 72, SNPs D 1 5 Th 3
One_serpin {ZBWT, FrREYRBRE (2/2 @ Homozygosity) MFEAELT=, Y EORE, (1) X5
W A~ ZEE, F2EHE X~ 2EBH LRI THD DL (2) FMBEHOIIBARELLS &
MBICBHESNEHKR, BREBEOR=VrMROBRGHSBEITEN T L 3) WL A~ 24/
i, RENSREIEDY, MEOREHMEERT TOBTIRENFHO L @ Frrass
&0 ERERSIHT DK B SR O RS BIRRITT Ui = 2%, WIBRIOAS MR EE B 5\ e
BEOBHWEOFERTHAHZ L, (5) SNPs ® One_serpin }x, 7V FTHEMET R Y ﬁﬁ@%&%ﬂ?‘é?ﬁ
BO—2L LTHIATE AWHEMR DS, RENRELI LN,

Oncorhynchus nerka
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Population Dynamics of Asian Chum Salmon in Relation to Climate Change
during 1943-2005

OHyunju Seo’, Hideaki Kudo', Suam Kim?, and Masahide Kaeriyama'

! Graduate School of Fisheries Sciences, Hokkaido University, 3-1-1 Minatocho, Hakodate, 041-8611 Hokkaido,
Japan; E-mail, vagiri@fish.hokudai.ac_jp
2 Department of Marine Biology, Pukyong National University, Busan 608-737, Korea

To clarify the effect of climate change to the population dynamics of chum salmon (Oncorkynchus
keta) in the North Pacific, we examined the causal linkage between growth and survival of Asian
chum salmon in relation to climate change index (PDO; Pacific Decadal Oscillation) in past 6
decades. Variability in growth at age-1 to -4 of chum salmon was estimated by back-calculation
method using scales of age-4 adult retuming to the Ishikari River (Kaeriyama et al. 2007) in Japan
during 1943-2005 and the Namdae River (Seo et al. 2006) in Korea during 1984-1998. Japanese
chum salmon migrates to the Okhotsk Sea after short residing in coastal waters of Japan. Their
survival rate would be decided by body size at the seaward migration and growth in the Okhotsk
Sea (Kaeriyama et al, 2007). They stay in the Bering Sea during summer and fall, from age-2 until
maturation age (Urawa 2000). Growth anomaly at age-1 of Japanese population had negative values
during periods of the mid-1940s and the 1970s, but positive values during period of the 1980-1990s.
Growth anomalies at age-2 and -3 in the Bering Sea showed opposite trends to that of age-1. Their
population size was positively correlated with growth at age-1 (r=0.54**), and negatively with
growth at age-2 (1=-0.48**) and -3 (r=-0.61**). However, fork length of adult was negatively
correlated with growth at age-1 (r=-0.39*), and positively with growth at age-2 (r=0.64**) and -3
(r=0.78**), The PDO was correlated with growth at age-1 (cross-correlation; r=0.43**) and -3
(r=-0.43**) without time-lag, but not correlated with growth at age-2 significantly (r=-0.05NS).
Results of the multiple regression analysis, however, indicated that the survival rate was affected by
growth at age-1 (partial regression coefficient: 0.2*) relating to the size-related mortality (Beamish
and Mahnken 2001) despite irrelevance with the PDO (-0.03NS). On the contrary, their growth at
age-3 was influenced by population size (partial regression coefficient; -0.06**) relating to the
survival, but not affected by PDO (-0.25N8), indicating density-dependent effect (Kaeriyama 1998,
Kaeriyama et al. 2007). In age-3, Japanese chum salmon had less growth than Korean population,
despite no differences in growth at age-1, -2, and -4. Namely, Japanese chum salmon showed
stronger population density-dependent effect than Korean salmon did. The survival of Asian chum
salmon, therefore, will be affected by climate change in the first marine life period, and the

subsequent growth may be influenced by population density-dependent effect in the Bering Sea.
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NS TP TRAOBHEEBB IS FoOSFNE—2 EDOBRE

OZRALRE - TRESH (HLkBik)

HREOEN ALEACKTEER, TUTHRI T T bR L o THEE~EFCMT C O R
BWE2oTND (WAL 1982), dLBEILKEEICBWTH T 7 b= AT HIA TV, %73
BLWoBHTS s FUoRBELTEY, ThoD®m I o Pk UIELISERES I
BiR%EZ:LTEEI 5 (Allen and Aron 1958; (F#¥ 1964; 47N 1972), 757 b uidEh
R E OSESMETR L, BIXE Neocalanus cristatus VBRI 25m LITE (Mackas et al.
1993) T, Euphausia pacifica tX B F A 100m AR, TMIMNARE 0~50m (Taki 2008) ICo4$ 5
TEBBONARSTNE, —F, IT T M AOHRBEDIT, BEAKE 0~50m M 10
~20m TH B EEDLNL TS (Walker et al. 2007), Zh ¥ CHEMOREBEOBMIREN L7 B
AEOREABRELHA LAIXEEA LW, SEBH ST 7 FUBBRER LTV EREY
OFMEZRHTEHEMN D A D2, ARER T, EREHICBITA8HM 77 FrORBRSH
ETEL, BT 2 PO BEAREBRBOBEEN OGN T T M RAOREABICRNENLS =
L,

MHEERE BT 7 R R, 2007 EOFEN L ER, LEILATRICE O CILMEEREHE
AR L X AROH LB LU Y AFEIC L VK Uiz, BEFRITIEERITRBWT 20 fEfkE ERL
LTHRELE, BREFOBHS7 2 brdRydXxy Mo kY, 57 b~ XOHREIHEAD
BT D UMEBREFMET D720, AR 60mENS, HHEK 30mENSEHREICI VR
U7, BIIWME»LEBIIHITTHREE, %6, PHAMB LOERO 4 Hinicsd, £8a
LICBHNEYST 2T o1, BNEHITELZRYBLV L ECoE LERYRNE LU, &£y
OHBEE(F) LEBHEW »ORL RI=V-F) 2HHL, SHLEDORI 25 FREYWBREZR
Dz, BEPOEEYLFRERRVBML~VECHE LEERYIE L.

HREER N57 M RAOEOREBMEEETIX, N cristatus B8 90% % 57, R
LRI TIL N, cristatus H#165%, ZF7 IFEHBH 13% THoto, SENL, RordXxy bEHIT
7 b ADQHERAIR (Walker 2007) THRMBLTWBEYD, #T 7 b~ ADEREERBLTH
LEEZLND, BPOREE, B AT VBN T70%, N cristatus B 20%, VAV
DB 3%%E D7, —F, WEHOHEREEINED A 7 B 70%, N cristatus B 10%, FF
T D 6%, T A DK 3%k BT, HoT, (1)AFT JEIHRBR TR LI
RLENRPoTT L, (2) N. cristatus OEFRFEPICEDDFFIXAF LV EBOFTI/ Mz &
Mo, BT T LT AOEREIIMMT T V7 b OREBHICEBERT TVD LEx bk, T
rbh, BT 7 M AOHMIBITIIT DRI A 7 V8 (Mackas et al. 1993) & E pacifica
(Taki 2008) DENEFIEA —B LictehLEx bk, 4, #57 hvARRMEXED
MBI SN EMD, X TIRINS T bwRIT Lo THBEND B OHEORI, &
BED ORI END DA T VBT IEIE L LTS B, $ib b BEINCEm SN
REEX BN, TOXSIT, BNEMBRIRNT L BRI S — O, RURDEET
BORERFIGITCHE R L E X S,
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BEEMNEDEMNAKRIZERT B4 K2 (Hucho perryi)
BRADOEHHFHERIZONT

OkiaARs (bABs) - FEH- bk -
O EmES— (EREE) - BTRE (dhK FSC)

& . Bf A N Hucho perryi i, W4 BA PUEBICEL, £F ln S ERRET2BARK

DYKETH D, ABONFIL, BETRIHRERESO—HE BEHFZHR<, LBEOFRIB X
USHABICIR BTV 5, BUE, AR TUCN OMERAEME 1A BICBR STV 5, /BB
L WVo B EARET 5 L OREREREERDRNWED, HEORREHFROEAE TE
STV, B TH, BEEREEL TOBRRDENAROA P EET NV, THRT LA
N —FEEEHEST, 4%7&@@@%&@%?ﬁ%&0@%%&@@ %ﬁ&m%%@b R
ERIGERDETCEOEREZALPIT I EBME L, - '

COR - ik 2007 &5 HiT, BIEIA)IKR SR RISV T, EIMED4 b U RAS B
%/ NEUEERECRE L, BENCBTERERETRE LTI L, 4 Py OBREBLERT 2B
AF—3ra e LT, BEEZEEE, JIDA) AR Z PN Bit) b T E TICER 13
BEFCABRE N —& L HITREB L, $it, BAVX—-TZEBEZRIML, ZEAT—Ta VHO
'4F?®mﬁﬁﬁ%ﬁmbtoﬂM#ﬁD%b%11BT@§Tkﬁ6ntﬁ%T~ﬁﬁ nmm
BF—4& Ll - B L, FRAEE

BR-ER HRE s ARTIIHhbT—sBNELN, BREREIL37,683 ETHo T, ESP
% OBEMEEIT, #92-3 BCEH33.4 & 12.5 km (Mean * SD.) BT Lic, FOMTHE & EI
LA O THRA~OB THBEEEOMICIIE BRI ool (I © 1.20 & 0. 45 kn/h,
JERESRHA : 1.38 = 0.18 km/h, P> 0.05), IR THOBRMEEICIY, WEMMPITIZL A LS
B LRVWVEGERS, HECBEEIT I EER CEGENRALRIER, SEHICE, FFE 5.6 5) 13
hfc A LRk, B (78 B) WX RS L PRER, BFE (901011 8) IXFEEA LM
FRIC AT A EE B S oTc, Eic, BEMEENEE ZRMMIE, BETIEY, EETIAH -
B ARHETEH 0, KECRIBEITA DR T, Eie, BRICTHROKRDN 19° .CHbH23° C
AR LR L, TRICHm LcBES Pl E ToM 13 ke % 24 FECHE LR
—F LTV, 4 N URERHCIEER L BB AKEN 17 1CTHo 7 L 2E/T 5 &, BED 20C
BT OBAKEE, 4 FURAICE > TOE2OBBOTERICL > TWA I ERXTRENTE,

"Wf-‘},z A LA T A \We.u
7 < N

Hucho perryi
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—MRIE ()
HEEBLOYINIBITHAHS 7 P AOERS EEE
ORRILEES: - BB - FHEK - THEEH - BLURES dbxBek)

R B D/ BAIE (Oncorhynchus spp) FIRMEHRFHE MON) % BERAERSES (e g,
Gende et al. 2002; Naiman et al. 2002; Schindler et al. 2003; il - B8JI| 2008) #3, &=
Bow e BAGICIR T 5 7 0 IR EE SR LBV B O IERE R IR A A & 25 (Gende et al, 2001),
w7, AFEBLOT TAL TR, BRBEET S BREDEINN EFMEESEILTND

(e.g., Irvine et al. 1992; Hilborn et al. 1999; Gallagher and Gallagher 2005) 2%, A
B ERBEETIFEREDOLORP RN LMD, O LI BHERINETIREALTD
NTWRWY, #57 bR (0 gorbuscha) Vil D% s FHIRICEESI L (e. g, /v 1968),
M LB EPE & S ITIXEINROE 0 3B LSREE LMY 5 (Fukushima et al. 1998), ARFE T,
LB BT DN T 7 h v ORI LB L T OFERIC OV TR 5,

¥ - Ak 20062008 £ 8 A THTI0 A A, MUY JIIERICRWT, BURMYED 8
B D 16 BFE T, 2RMEIC20 M v M) KBITA N T 7 b+ 2ABAOY EHB L UBTHR
R U, UV MRE B, B, 2006458 19 B, 2007 4528 19 B, 2008 £E4S 16
AMThol, FOBEMND, BWELHE (AUCH:; Irvine et al. 1992) &BAEICX 2. Lk
FAHEF )V (MLA¥E; Hilborn et al. 1999) % BWTHMEEHE Lz, T 7 b~ ADEINFEK
# 6 XMICEXS L, 1 KM OAERICH i 2 EIFRE & M O EIRREE 23l L, E 7,
Jc##t (AEM1-D, ALEC ELECTRONICS #h#) % {£ER L, FIRMHZEIE L.

#HR - BR ACEBICHMAEI X 2HER EENL, £hEh, 2006 455 58 Tk & 53 &
&, 2007 4E25 36 TF{E{E & 35 FMEE, 2008 25 10 FEE L 7 FREE TH o/, AUCEOHES L
T BT DRAERE, 2006 4E & 2007 €23 22%, 2008 £EAHS 30% T o o, BEIPERIEE ALV, 2006 4E43 0. 047
BR w2, 2007 £EA% 0. 063 BR m2, & LT 2008 €23 0. 060 BR w2 TH Y, 7T XA B DEH (1 FR w?; Heard
1991) IZHARTHE L Edofe, MUY NOEIRE LI IT S (0.16+0.08 mS™), 7I X
HDFH (0.05-0.07mS™) ICH~F L EWERE Rove, E7, 2006 4F & 2007 FEOEIRKED
B FIB LIT M BARK O > CT—EMEICHREE Lz 0los L, 2008 20 Fu ik Lk ©
AN LR 72, 2006 55 & 2007 AEIZEIRROME VIR USRI o TWe S HE SN, S EOPFHERE
Fix, DAREICBT ALY BREASEOEIIY LEERMEHOMMICERTE S b0 LE RS,

Oncorhynchus gorbuscha

-920-



—iR (SR

S RASICK DA BEAREREIL S v IABREBER~NOYEBZE
OMEBFMEAT - BULKER - SHEX - THEFY - BIUHES ALk

EHWEEN EESDBA~EIY LT 5 7 BRIE (Oncorhynchus spp.) X, KERR, &
B OEEBIUWILERYOBREREREEZ>TWS (Bilby et al. 1998; Reimchen 2000) iX
WD TR, FOEEOSRELE L THIAD biofilm CHBEOMAICHERROFMRE MN) %
KRITHXT D (e.g. Kline et al. 1990; Wipfli et al. 1998; Helfield and Naiman 2002),
2005 4B |5 BIREAEE 1T E SN REBIX, s (0 keta) & T 7 b= A (0. gorbusha)
RERBLEETIDRE LD RIS TCH D, MEEB T, 7 BRAIEITIY MDN 2R~ 72
ORI D & & 0 BIRABRICER VAT TVWD (R - B)1l 2008) 2%, EOFMIT+
ANNTH BTV, RFFIL, MEEBICBIT Y7 BABENNEAEBRIC LT 59 MDN OF)
BEHOMCTIZEEENETD,

Mg & Ak 2006 4E L 2007 DT A~11 B, VU BREOHE LR E LTIy )I, 68 LR
& LToaA OB L UEBEFIC B CKRAERR, &I, b/~ (Ursus arctos) DER L.
ONFTEEDS B 10m AN ORI DR & IRFORERMLAEL (8 °C & § °N) & UL H &3 (MAT
252) I X OO Lz, & < D=kX Growth Section Analysis (GSA; Mizukami et al. 2005) %
BWie, A ava<w (Salvelinus malma) BET¥YvA (0. masou) DEREHLHETHIL
7z,

FEREER RERMEBLOWORER, Wy IIOKERR, RIFBIURBAEDIZL a1 i)
EFNL LD LEWERBMEETR L (U-test: P < 0.01), MDY A AT amavlh
HIEVY § BN R L, THITEMOFRERESY (Miyasaka et al. 2002) DFEREEZBZX b, /v
U )\CEBEBEANEI R auEY (Cacalia auriculata) (b2 % IO & HARIEFEIZTHE WD
& 5N {H (6. 55%0) %7 L, baer midden {350 ¥ & (Picea glauca) ® § N (Helfield & Naiman2002)
EERIL, /=R EBIT T b AR ORENPHEI NI, CSABICI VAT LIt S~
DOEBIZBET LICKEZERZ SN, WTROBELELEPLBRIZEMPIITLENR T
SECHRIV §UNIIEL Role, T 7 b= RAEIMLE, TV ana~viZREOLT 7 b= A
EREL, TRICHEWEARO §N EIEMENEM L, ThboDZ kb, KERR, &HE,
b B X ONEED D 10m AN ORESICIIFESIC DN XEE SN TV A I E BB LMok,
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—pmiE (1) | S
BLNOKLEIN OO EFBIRIFTES

OL B - skt ClLABRERIE) - KT 46 - FEAL - PRES (i s L RRA )
FACHRESS (B XTREM) - &b & - B R (R 4epHET)
kR FEGJEKkT 4 — PREE)

EBE - B HBACRKE RS L L’Caﬁiﬁ*é hf:ﬁmt:t:za Ea)iﬁﬂuﬁﬁ?‘rﬂ’ﬁ%@,” AR
PAEOBHOHITCRS I EAEHENTWS, LRF R A 5 BEN, v ayy
(Oncorhynchus keta) ASEESFD 7= IcM_EF BN & LTH LN TN S, BEIIZBT BT ads
 DESMRITIZ T E@ﬁﬁﬂ::ﬁﬁ:ﬁ&“ﬁéhﬂ\éyba w’E é:ntﬁkjtlm ./mqf&@:@,hﬁﬁ:h by i-ﬁ‘

HBZOWTIARBREANBE, ' o N .
B CABIETH, $FEA (electromyogram: EMC) BABHEA VAL FF LA YU RTF A
&0, BRI BT 5oV r O EATE LRI TOBRIC W THRE - iTEfT o7,

M AR BTINTEE L o S L, ENG SE{EAE (CEMG ; Lotek #) %SNS Lis
Db, BB ICEE) B U LT84 88 U, 2/8H (SRX_400 38 L T8 600 ; Lotek 1) %
W, BBRARICE Y A1 7 BMG S5 DR SN B BT L 0 RBA DT RO BIE#REE 5
& RBRT, 20RO IMC 1§85 B, $, KHIETO L 30n, FH 50n (faﬁﬁﬁ 10m, HEHT 5m [HIRE)
DR BLUEIETOAERICRIT 5K S FEERE L,

PR IY 2007 45 10 B B L 1T0 2008 4E 10 BIZfTvy, 2007 481X 10 &, 2008 &EiTiX 17 BT DV VTR
EE{ToT, 728, 2008 FITIXHEOWMETATRERBERARE %2 VY, KIERNC 2 TOEEIZ>WT
EMG H & HGRED %+ U 7 L—v g VEfTo T, T, BEINICH LTS a5 s DRk
BE (Uerit) 2 Rd7, E ' BT :

R -ER 2007 FOWETIE, Py LA RIETICERET S L, KIETTiEET
AEMMB R LN, BRI ORBICEV BNC EABIR ShAEMARD b, o9, KETHE
RETIT B L OB BECH Y, BRMOEIIKE 2o R R —0n R L2 5 AHENR
MEhic, £, 5 BRECERELE2EDS L 1 BARERTETCHERT, 5 BRIEAEDNE
KR - BEIE OFIH LATEIC B 5 2 T D TSR S,

2008 EOMAEICBIT B, KIETELOAEEN L, 72 %F8 LORBAOBMTHE X
USEPKHEE & SR OBMRIC oW T, BERRThD, - L
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ECG OH—#F BNy OERTERICHE T 5 D0EERHT

Omrthth - SHHEX (L ABRE) - THEMS BREY—eREE) - KEEHN -
 HEHE (KEARLNE - ABEA (BREHRR) - LB K GER7 4 - FREE)

BB SEEDALFTT LA P —HFORBICLY, REOLENZEGTHERT —F aif—
(BLF, ECC uX—) bLERINhTWD, DHe A —XEEEKPOAPOLERE WS EERE
AR FIRETIER T/, A TH D, BEOWRICBHD CRIE» b0 LIHEHIIEE 28N
TEER, ELOBEEBRAL V- FREOZRCIEIIVLERZEHLCEBY, AERIHL TN
RUVREE TOREN D OLER OB ITE Lot EE IO ECC utf—¥ AWV ROITEIREFTH
L {Fhbh2o2H 5,

s 4 (Oncorhynchus keta) %‘@U‘ﬁ"ﬁ”ﬁ?ﬂﬁ@ﬁgﬁﬁﬁ oW TIENSITEMBEI
TIEEICHEMICHIENTTH ONTE L, —RIIT ,mmaﬂmA%th/m%&oﬁmE%L
WU R EE L, RELE S CEINKZMD, B U TRBITHETY, BHEIED L
BERA 35 = 72V, EESRE T CICHERSPA M E N2V X 5 ICERZ BETEDET, T OEIMTE)
REERRODBESNIOL, YaPFrid~nWEIRES, ZOBRBICBNTED X ) 2LADELIE
X TWBDOMTOWNTIIEE A EHA LD E R 2TV,

AFETHRLHET T —E2 BT, FINCHE L a P OEIMTEIRO.LEROMEH 2R %,
FESMTEIICAE S DIRER 2T 2 LR BN E L,

Ak 2007 4E 11 Bidt¥EEEROBER/ G L LY P I BR 1B (AR, AX 1UE)
*EBRAR L LTAVWEL, ZRAOHFEMFHICOLE e — (W400-ECC: U b VAN Fi) &5
#F L, DERZENTEOOEMT, EEN 1.5 cn iKY RWIEEROFRIZV Y 2 F =
— 7 TR L AT VAR ER 0.9 m) ZEE Leb D%k 2 DML, Ya s B R0LITE
I ARHITERE Lz, D —iE 1 BT 200 [l (200Hz) D7 YV L— b & LTRERTT
o, DR —EEEE, %&ﬁ%ﬁwmﬁmgﬁfbﬁﬁﬁ@m%TTéirE?iﬁ%7r
ST & TR LT,

R ER AHAETHLHo N —EEE Ly e P oIiE 16 B, HiEE 10 BIR&T5 -
LHTCERE, ECCu—ItE VB o LBRND, KIBREITHEOBRMICHET7. 39+1. 61 9,
BEC 5.2040.97 #, DEOEIERERSH, HIP - EOBMOLMELER Y e FoiiIGEOER
BETHAZERBALI Lo, £, HECH~RMENEMEEL T (K0.05), LMaDE
IRV PETRITEY 438 L CHREP - HO O BRI O B R S vTe, EEIRTEI SO UM%k (HE85.8+1.3 [H
/4y, BETT.20.7 [E/4y) iIMEHEL b ICEEDRAT (BE79.7+2.9 [El/4, HET72,9%3.9 Bl/&) ik
NTEEER L, LA L, BERHORER IS MEEMET LeDita U, MTIIBIME®RIC LMK
WET LD, T EATIEANRALNE, ¥, EFTERE L Tl MBIz~
THERF L, PBRERMEENS LN, kI, X ICEZRETRDZTBEZTOI LD
AR OMEEICER L TWAFESERE L Dk, S0, LEBEOBEESENT» EIRO
BRRRIC T AR L O DA A HERETH b7,

HIR - OB DB O DM LT DWW TIIMED LRI X 2 38k - BIZSBARRE & Vo 7 B R
FHOBEENREZ R, DMEEDRA I =X AOBRBICIISH% S ORBRENLETH B,
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KENOT7 2/ BIBROEEFAL Oy RAORNNKBIRTEICSEZ IS
OlARE=" - Nina Ileva® - £ %1% (kT 4 — FREEr & — « 24k prBHER25)

HE VRSO ERERIT, B EER SRS P O =41 25 (81154
L, SRESERFCRANSEO=F A 2BE L CRIEBRTS (BIER) &V 5 REERREA<
BHARBRTNS, TNET, AR /AL AV - BSAEENERR LU FAER AL
TRRTBHERIC L Y, WNIAFOT 2 BERSATES r BROBARRITHIEETHS
CERBOMICLTER, UL, YOREDT I ) BHEBROBLAY 7 ORIRE « BB
+BIKIEFREREREN, |

FIFLE T, FHEINTBNT Y0P s HaR T4 5 e & BRI 5 ROF)IADT L /8B
FRICHE L, TSRV T Sk 07 £ B OB F—4F, B LURE iz
EfR LC& v m P oA O CESABEOERS L OY SRR E BV IOBRITHIER AT

27,

Bk ERAICIRSE (2008 4) 9 BIKE)INCER L TE - aF i@ (Oncorhynchus
keta) F VM, EBUKIZ 2008 4E9 B L SERE LT X -BAOKRTRCHS 2004 E£5 DX
DT 2 ) BMERORERERICES & BHR L ATEEIAZAVE, “hb 220 ATEE
NADBERSE (BG) ZREL, & bITEFMEICT VT ¥ FAKE AV ISRIRITRI B A7 57,
NERS AR IFFR IR & FAVY, BT Y KB L0 &6 br—Fnb, WHATT I BXE)
AERTLT, RRADBRIEUTSETS 3 WOEBADELAE TEREFT o7, (1)
WA DL, (2)2008 49 B ATEENA L IRAMA, (3)2004 4 5 B ATREIIK & RRRHA,

BR-ER EBKHT a0 BOG 2HIE LR, 2008 F L 2004 F£0 ATRE)
AT 2BEEEORBEICITEEREZN A b, REFSRBICBWTH5E2IRREITST5 2
Lidppote, Thik, ZRKMTENVTEELTORVWEEBH B D THY, FEORBAD
TR BB OBNERAIL TWD LEZ b,

Y FABERVORRITHEROFER, O)0BE, BERAIXT VFABELE, (2 0HA,
2008 FED N TR ZBIRG 260 (76.5%) BR O, LaL, (3)DHE, 2004 EDOATE
JUARIZRH32583R 4 (61.5%) 1Y 2008 0 b DT~ o T2, 2004 EOKEN DT 2 ) B
ﬁﬁwzwsﬁw%@a%&ﬁ<,MEW%M?@?&/@%@<%&&%k°%%Q%ﬁﬁ%a
ﬁr%ﬁw7i/@mﬁtﬁﬁmﬁmﬁmﬁmomfé6K%ﬁ16ﬁ¥ﬁﬁ&ég
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Functional-MRI ZMBU =4 HAIRRE P RMHEDOEEEIRAT DEA

O ¥ - FE BE - LE R
(LA - HEABRl: - HEk T « —/ FRHEE)

W/ PR IRAEOBRNERITEIIE S 15 E<a5 TS, BIFEE TOka 21TEIXE
¥ BERAETFAEND, BHERTEICOIREINBEELEHZHE-TRY, HAD KRR
R (B)IERSE) LERo=F4 %, BAPERRCEET S ZLicko TRABREZAIEEIC L
TVB EEX LNTN S, FE, BETHSHOWIELHET, WEEHLNETZEHEO 1
& LC Functional-MRI (fMRI:B¥RERIRESGLRERIL) 2%, K<RAVWDLRTVD, REDMHELER
BN CIY, THE CRRBNEBEER L EBRARRWIANBITON TE M, IMRT i2hsE
EETIICAE U ABMBEERE L RO Lo THANOWEERI ZRIET A8, IKEE»D
SRR R BESIT R HFIRM B B, TIRT 2 I FAMRICANS T I Lo T, SEROMMEE %
B\ FETREEL»o%, BATORI=D A R OB WEGENEH O D Z L ASHHE
[Zip B LEZD, LML, IMRL ZREOMWRERIZR LTER LEZREIT L A LV, & 2 CTHEBF
T, AREMMERICBITS ORI ZHVERMARRIES OREICET 2 EMOSREEDI D,
=2 A MBI B Y I RREOBRER - R OMETEE 2 BIE Ui,

Fik ERACIAREMERFED L w2 3 RAMER UL, ESEE LTREA O,
= PR L LT 100 MEY v (L-ser) %M L7z, RI EREBICALEE Lok, AR
PIIC DV % 4 49BRNEHE LIESS &4, % 0% = BRI 3 2N L, TFONDW % 3 SR &
BHREFT o, Ei, WELEREOBEBMEL W50, B UEE RMEER L CEREE
BA{Tol, -

R - ER AERICLY, v ACREEBRMEE UTER LICRD IMRI ORMOMHENRHS
MWIThRol, EATAOBREKIE, FEMEC24 (0 m¥lf) |ETE, 1HKTH>E 18I B
BECELGOURE /B TELZ LBahole, Fi, BBTIE, MEFNETSHK 1m0/ #
BTX, | BT OEXKINE 50 U BN ETCHBITEDZ NS hok, Ehiz, BERIZBWNT
L-ser BT R IST B ISEPEEROFHNTICHE Uiz, U EOERM?L, RERTER LLER
BB L DRL VRN, b A~ X RERICE T SRS & T 5 0ICH S
CHHT LB L, |

S0, A RAREOR) R BRICEET 2L ESET SO, BRI 58
B MBNOMREBZRET S, £, AREO=F A BROLBEBEPLMNTTIEDIT, T
3B BHER AT uA F- X7 LAF R @O = A HBROBER- MEAICISIT 2 B R OR
WEIEDS,
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WA 7 S EOBREREDOREICHT SHELHTE

| OMBENCR - THEED - I ILREE (EABEA)

HERBKLUBEMK MFEMEY 7 BAIE (Onchorynchus spp. ) B LN bbb/ 0=31
%%ﬁb,Eﬂﬂiﬁmﬁ%wif4®ﬁﬁ%ﬁbKﬁm%wﬂbTW6a%i%nTW6(@ﬁ
RGAZH; Wisby and Hasler 1954), ZH ¥ TOYVrBAKOBERE OEZEMFEDS i,
HRRRHFEH RMICE- SV DO THY (e g., Yamamoto and Ueda, 1979), MRS OI&EIZE
THWBEIBE, OB TH =2 SEMISTH SO ROTIZET 3FRIT T E TR
BEENTHRNY, TZTCHERRATIE, EFELORLRE I BRICE T 3BESREOREDERY
HOPETHIEERME LT, BEERICEI VB IE (V27 F~R 0. masou, ¥y (.
keta BLTVH T 7 b~A 0. gorbuscha) DMERE OWBFHE, FTBIRERS X UMLK
DOEALE YT LT,

MREXUFZ BRI, vePsr (FR, BR, TSR, Bk, B&, ERE4,
BB LRSS LUBBR), V7 Ivx (R, ISR, PHOR, EROK, WHAEL B
JUBHELER) BIOH T 7 bvx (A, i, BREREABIUREBMA) TAVE, &
ERBTICBNT, ORYE (FL) LAELHELAOLEERE (L) L Ui 3
Uiz, QFEFHEMSBBILEIC LV RBORREZHE L, OREBICL D EAEROBRNETHM
# (BH) BERLEf U, ORGSR OEREI A 268 L, ‘A DrT—
Beatk, NFHMBEHE & EEARTERIC X B RRNTEE L IE L, OREAOBEYA %
TERY, Bk, EEBFRICIVENEMSL D OWMREEYE (MEEE) 2oLk,
©hFw & W & Y BB A OBRMIE B L,

REBLUER V7 B3EETITBNT, FEUROERITRT BRIV L, SRRRMAS
M lC IR T I e TIRFE I SR b, WIRIATE R I BT B AR OBAREHEINE
BRI L TV e, AAREICS T 2EEREIE, s 184k, BT 7 kv R M 19 Mok KU
7 FwAK 14 MOEFTEL, YaFrBLUNT7 bvARY I Tv A REAERICEN o7

(p<0. 05), HARLEIZIS T AMIIaEIT, S uFricisnCiFRa (0. 18X 10°+0. 02X 10 Hif; FL
32.3+0.88 mm) O (5. 03X10°30. 29 X 10°#8kR; FL 172. 45, 04 mm) 12> THIM L7228,
KB (FL 454, 47+15.6 nm), FREGA LA (FL 689.0:32. 4 mm) 381 OREA (FL 695.1%19.9
mm) FEEFENA 1500~2700 75, 1700~3000 3 L T} 1300~2500 FHIME TH » MR OEE
WA OhRPoTc, B2 F= RV THA (0. 06X10°0. 01X 10° 48 ; FL 37. 0% 1. 69 mm)
D OEAEN T (0.91 X 10°MIHL; FL 110. 9mm) 12> THM L, ARBGR B (FL 425, 3238, 7 mm)
CI 8. 77X 10°40, 95 X 10° M T o Te, FHAY A XITBWT ¥ OBRMIAEIIY 7 T 212
gL, REBR ERIZBW T e PRy I RCH_RERISh o (p<0.05),

EETHERY TIX, VA UPE (Oryetolagus cuniculus) 73 ¥ OEEEEHEVVELT L Mask
BENZ LR BTV (Allison and Warwick 1949), AT RIT AEAEHEDERNS,
MR, b b R)IRBARRCHIN T3 v a P r R OBESRES, BIEROY 2 5 <25
RDOZNI Y LRBETH D Z & » LBREEMEL, BN DKV AL E S D 7o) B ORI 5
ELTWBAREMRR &N, FEERBICIIS e FroFRYs S A L VBERERBELT
WAL, BEEOE RSB L TV B EER LB LTEX bR,
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HHSTADHEIQEICBHLTSA4I—HE
O - LEFHIE ERBXEDEE)

BY V2 FvRAORBAAOEINTHEZFIERITHEY =T (Y ) =P —Tx2uE),
HEBR A ARSPICHMEND Z EDRTHEN, FOY J—P—T7 xaEVOEFEN L-FX =)
BB LB Lis, —F, Yo BHRIRICE Y B RED AT R LR E R S8 B
2T EL(FFTA*—T = BEY) DEELRETRENTELER, 2/ BOFR L EIRICFLVET
N7 2B BESAYBELTWAZ L bh Y, TEELTOWEELEEL TR, $27 52D
P AT 2TV ERETIE V) ——T ool EERTILLLY, REITBITS
T 2oV S FOSRMETT LN TED, T TEFETH, 7 I<RADTT
AT = TR A ARPICHFET HZ LR L, JEEA AT 577 4~ — R ZHM
WIERAZEEFBMNE LK,

Ak ERAITIEES R 0 RO EMERICE» bR ENI, ERT D RITHEIFA A
R, kB A AR, BRBAAREDT—FMTL o TERIRL-80CTRE L, KRBBAA~D 170
- methyltestosterone (MT) JAFR X M5 (10ppm) 12 & D T o 7. ERIIEKEEHFTELF—D
500L # 7 TiT 2T,

2007 4 10 BITPMER L L THRBRA A LAV TIIIA AR, L-¥X =007 7 A5 —2)
BAPT, 20084E6 BICMT AREAWVTHIIA AR, RBARR, BREARDT T A < —5%
R (R 1), 10 BI3YERRG X BV THRIRA 2R, KIIIA AR, RBAAR, L~
FX L=y, B, SRR AEEEHDO T T A v —HREWTe (FRR ), E, TERERIT LA
WTHESR A X RO 1073 ~10" E A B & Control BEOR THICEWTT 741 v —BROBE
RTEE A T (R, 3), £ EBIL IO ER L 1% 4TV, ELISA ¥% BV T Testosterone (T),
11-ketotestosterone (11-KT), 17 a, 20 B ~dihydroxy—4-pregnen—3-one (17, 20 B -P) O M % ¥ AE % J
E LT,

$EE FHERICBOTHEIIA AR, L-F X =40V T 17,20 B-P & 11-KT oo o e AE A3
M AERRR O, FR 3 T I0CERREEE CRP 17,20 8-P BPFEIC LA L, BEKF
MeAR L, SHOBEHIC LD, 81 TP A X RICRE SN ABOAHMP 17,20 B-P &M
RN L, EER 2 TSR A X RICHRSE SWcRBEOHMLP 17, 20 -P BASHINT D &V 5 RERIH
FEEND,

ra VRIS

-
-

Oncorhynchus masou
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HOSIRAOHK 7z 0T UIZE TS —H—D2 1 O0FLEIRSOBRE
OfRiE IF - IUFEFHE (EIBREMENE)

B BREERZESVBHED DL, HCABEDEFICHE » T CTIBOTLRPABNIGE L
ELEEDILDET o m BV LIRS, 720EB0SFRMBOT L, QU - BEBICOVWTH,
EDELHREBBOEE Th B, BEOKT = 0B  OFETHE, ©—3F 7 LA 0BT 4T
DYEZER LRBRMBEGEEES T 22 EBEBENTWS, FrRAEDY 2 F< AT, HE5P
AARPIZEEND NV 77 R (L—%XVv=V) BT =B HETHD T & HRER
ENTVB, LL, RREOHSIA AR EBEIBELR R L5 o TNB D Enb, BIRSDEFE
BEZDOND, TI T, FHETHE, ¥27 FTRTBOTHIIA ZARP DT < 1€ BE DRI RS
ERETHILEENE L,

Ak V7 T ALEKER S & AEEA R E i PERO RMRMEE » bRt S
fl, FFERARITHEFENICRWTEBEN, 3 F—FAE2AVTIRRENHEINA AR, Rk
RUMERER, BBAARD 5 ~6 L3 EF L FLL LTHERLE, $%, XREDRLORERLT
A LA, HPLCICX Y bY I o7 KRB TR Y 7 h 77> (Trp), N=FAIARX L=
(F-kyn), L—*%X b=y (Lkyn), 8~k FeF*i%x L= (H-kyn)} %447 L7, Photodiode
Array Detector f i3 % VR EREER L, ThoRBimEEELE,

#HE MEENEBEACEWT, $A AR (OFU) TiX L-kyn, Fkyn BE <& TV,
ETe, JRA R R (MMU) Cid H-kyn, Trp % < HEN TV e, BIVIARERMAICBVTE,
OFU {2 < @ Likyn BEENTHEMR, kB2 2R (IFU) iy o 7, MMU (24t H-kyn,

Trp BE < BEN TV, RBBEEENITHWVTH, OFU I F-kyn RE < STV, MMU,

IMU & %12 H-kyn, Trp BRELFENTEY, Lkyn BELSENTWBRITRP o7,
FRIZR LT, REALBEEANREARAD OFU I3 Lkyn BELFEhTWhoi,
FHERECIDILDEEXONDIHE, THR—Y 2WRHDOY Y F< R X Lkyn BHO 7 ey
WREER LT DAEESH D, HICKRATIEIFkyn VSN Ehb, TOMER T zaEy
EHCEERRS THOIWHEELEXI DD, 2B, THERICL D &, FHEBHZAXSLE
FR53 58 Likyn 25 F-kyn ~HB LT THEMELE X b5, —F, Lkyn B3 78ho=EE &
LTARLRBEZLND, BEFHNBREATIE, EMEREE» O EREFT~OBEIRMEIL 2 K
MEALZHE L7, £, RBAKATIROBOBICAECIMED X b LRIT LS L-kyn OBRENEZD
hod,
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SZOTAHMMRPONET T 0E L OREBRE

O=FfcK - IWFKFHE CERBREWER)

B “HETCOWECLY, 7 T XARRFAOEFTHEZSIEZREITI ) —h—TxusE
VIEHESR A ARPICAWEN D Z A E N, 7= u® T ATBSICIIEEREN S D
T ERSD T, EBIE, FHIAARPOFAESHER L OV V) —h—Txue4k, FUTH
Ty oRE (L—%X =) THRETEREHEHLE, LbL, =<2 0RW TR o
RENTRYBEELRAERRE CHICHHALT, TEELEOT7 0B HEEREL TV,
% ZCHEBETH, =VvADET =2 e 05 LB ADOHESITHERITHBAARFTOY
Y—P—7 = e OBEFENEZ BN E L

ik EBRAO=U< AT 200848 1 8 & 5 BICIEEM R E i PEEO RIEMEE ) bR
franie, MEORRPHBCEOREILI>TLTa-AFATA MAT Y M) ABERETT

PITL Y 7 = n e U SERE AR S L, M ABIZERO 3 BRI HITHRRICEDET |
ﬁmfofabfﬁﬁb(mmMBﬂL:/¢m~»ﬁ%%ﬁbtcw@xnm FRRIXBEICRE
ST & e T A VT o T

TxaErOE~BEEMNLI LT, VIvvaszuw NI 7 —CLVRESEL, DV BHH
@ﬁ;amI&/—wEﬁ,mMmﬁ/ww@ﬁ,w%i&/~WEﬁ%¢mth%ﬁm%(é
& 290 cm, 1& 32.5 cm, Tﬁ?é‘ 30 cm D ERY) iC?_SU\"C:—‘-“)VR MT RIC X BITEVEEBR A 1T o 7o,
EBABAE 10~15 HBIEL, KEOLHE»b Y hu—A @EAELRTS /) — VKB,
ﬁ%%xﬁ,ﬁ%ﬁzﬁ,ﬁ%%X%itﬁﬁmvb7574~@%%%T%,m%w*%%wﬁ
S (R 110 on X432 onKBET.5710.5 cn) ICH0THEARD A T HAEES 5 WM+
30 Bk CEBRMOITE (AL HIBOER, &E, SAY 7, BEER) 2BEL, 2B,
rua<w b I74—EZITCBNVTRT TA BT P ETT

SR T I IHEPA ARICHR BIS L, ¥, T7Fvvasuw hSIT 4—ink
DR AN EAYOF TR, 50%xF /) —/VEHS PR b BVOEGETR Lo, 37 7 ADEEIIA X
RP DT = 1T HENE 50% T F ) — VEGICTFET D7), =V RATH 0% & /) — VS
FEMENR Do Z LIIRYTH D, B, BEERI v NI 7 4 —llL o TREDW LIERER,
RO E—7 BR T A AR b A DN, 1%, PEIIA XITBIT DRP DB D R NVE Y
BRFXVoUiEGh T S /BEREI/ ue NS5 70— XV OHTL, TEBIERLFET T o0 E
VERWEER VR TOTFETH B,

Oncorhynchus mykiss
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Effects of Fighting Experience on the Occurrence of Downstream Migratory
Behavior and OHactory Imprinting in Masu Salmon,
Oncorhynchus masou masou

OShih-Pin Lee' (= {##), Hiroshi Ueda'? (L H %)
" Division of Environment Development, Graduate School of Environmental Science, Hokkaido University
% Laboratory of Aquatic Ecosystem Conservation, Field Science Center -for Northern Biosphere, Hokkaido University

In the early anadromous life-history of salmon, young salmons would have some morphological
(parr mark losing & body color getting silver), behavioral (seaward migration) and physical
(sea-water adaptation) changes, and these changes were called as smoltification. During the same
period of smoltification, salmons were believed to memory the odor in river and to use this
long-term memory for guiding to their natal stream from ocean after ’they are mature. Past
researchers have already showed that émoltiﬁcation was initiated by cortisol level elevation through
photoperiod and water temperature difference between spring and summer, However, some masu
salmons (Oncorhynchus masou masou) without smoltification were found in the same condition.
On the other hand, it is showing that there exists another factor to‘ihitiate smoltification in masu
salmons.  Through cross-matchingb the hormone levels betWeen ﬁghting _éxperience and
smoltification, fighting experience was assumed as another factor to determine smoltification in
masu salmon. Through comparing with other kinds of anadromous life-history strafegies,
fighting-decide was found as the most dominance strategy to determine the smoltification of masu
salmons. After experiments of electro-olfactorgram (EOG) and downstream migratory behavior
measuring, the individuals with a losing experience had higher olfactory response to sodium
chloride and more significance olfactory imprinting and migrated to downstream earlier than the
individuals with winning experience. These results supported the assumption that fighting

experience in parr stage determined the smoltification and olfactory imprinting in masu salmons.

Tt --'M s
mﬁ 00,006
Oncorhynchus masou
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Environmental Study on the Dissolved Free Amino Acid Composition in the
Teshio River Watershed, North Hokkaido

ONjina Y. lleva °, Hideaki Shibata ™2 Hiroshi Ueda ™2
!)Graduate School of Environmental Science, ? Field Science Center for Northern Biosphere, Hokkaido University

Background Saimon is well-known for their accurate homing migration; however the exact

mechanism of this phenomenon remains unclear. Recent electrophysiological study have
hypothesized that the amino acids dissolved in the river water are the possible home stream odors
that salmon recognize during their homing migration (Shoji et al., 2000). However, the seasonal and
spatial changes in the dissolved free amino acid (DFAA) pool have not been elucidated yet.
The river water composition is primarily controlled by the runoff pattern in its belonging watershed
(i.e. the precipitation). Therefore the different weather conditions in annual seasons generally are
expected to cause a seasonal fluctuation in the riverine chemical composition. Since most of the
river runoff forms and flows through the terrestrial watershed area, the local geology, topography,
soil type, vegetation, anthropogenic land use and so on are critical factors in forming the river
chemistry. That is why; the different Jand use in the watershed was also expected to cause a
possible spatial pattern in the DFAA pool together with the seasonal changes.

Aim The aim of this study was to explore the seasonal and spatial change in the DFAA in the
Teshio River watershed. The general amino acid composition of the Teshio river was characterized.
Also the impact of the land use was examined as well as the relationships with other common water
quality parameters.

Material and Methods Water samples were taken from 10 sampling points within the Teshio
River watershed in May, July, October and December (2006, 2007) and May and July (2008). After
pressure filtration (0.45uM) and concentration by evaporation the remained powder samples were
analyzed for 16 DFAA by High Performance Liquid Chromatography.

Results and Discussion The total DFA A ranged between 0 and 225.31nM, The highest DFAA
concentrations were measured in July (mean 51.57nM) and the lowest in December (mean
14.43nM). The May and October months had middle DFAA concentrations with means of 30.13nM
and 28.26nM respectively. There was no clear spatial trend; however st.4 had the highest total
DFAA concentrations. Among the sampled tributaries the one with the most developed agriculture
always had higher concentrations of DFAA than the others. The major DFAA composition
consisted of Lys, Gly, Glu, Ala and Asp. According to the mole % Lys dominated the DFAA
composition within all the stations (20-31% ). Gly varied between 11 and 17% and had its lowest
mole% at st.1 and the highest at st.7. Ala and Asp did not vary much between the stations.
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