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Winter Behavior of Juvenile Masu Salmon (Oncorhynchus masou)
in the Stream of Southwestern Hokkaido

Miki Kobayashi, Kazutaka Shimoda and Katsumi Takeuchi

Abstract Ecological studies on the freshwater life, in winter, of the masu salmon Oncorhynchus masou were
carried out in a small stream, Oyobe River, in Southwestern Hokkaido during the period 1994 to 1996. At this
time of year, their fish were caught principally at low velocity and with the shaded areas with an abundance
of plants. From December to March, they had grown little and their mean fork length remained at only about
10 cm. On the other hand, from October till December, just before the heavy winter, significant growth is ac-
cepted as well as active feeding for the overwinter. It was observed that the fishes in the downstream region
become bigger than those in the upper region. Moreover, the inclination of the sex ratio is accepted by the
valley and it became clear that the rate of females increases according to a downstream region. The rate of
males to females in the downstream region was a mean 66.7% from 1994 to 1996, while the average Index of
the stomach contents of juveniles was 0.63 = 0.80. As the 0.34 £ 0.27 (minimum) was shown seasonally in
January, it was suggested that the weather conditions of winter were very severe. In order to investigate the
winter movement of juvenile masu salmon, 841 fish which were captured at the sampling sites were released
with clipped fins. The number of marked fish which were recaptured was 94 fish in all (11.2%). It was recap-
tured at a point other than that where ten fish had been released, and shifted to a downstream point, in
which three fish went on a maximum of 4,200m. The race maintenance, from the biological perspective of the
juvenile masu salmon resources, and further, when targeting increased resources from an industrial viewpoint
the living space environment of the winter habitat in the lower region is vital, and it is important to take into
consideration the environment of a lower region synthetically, apart from living things and a human side,

putting the winter rearing habitat reclamation in the lower region into view.

Key words : %7 7~ 2%hfh, BAITE), k&, MEHELL, ki

V7T =R, WHEEEPEL VSR TH Y 72 WREITRIT D WHERITT b o RIGTHER L, sdidMuln)
BHREIRS O TIIMEENkg 2z, dbifiE B AR BELW (B, 2006), AMOERE#RZ#EL L
NROANLRLITPIT TOEERMBENLEML LT TWRERD—D L LT, KGOSO L2wm)I
S TnD, —hHT, BREEOZHb AL LK WIRAET D2 e RDITHND, WD SR, WHED
HONTEIN, ZONRIIHSLTRL, EEOI AL, AR EORIBRBEOUE L, WAL

b7k EM LY (Hokkaido Fish Hatchery, Kitakashiwagi 3-373, Eniwa, Hokkaido 061-1433, Japan)



IR TRH - AT

DOEBBRE~OFEI D L LY, EEVELELTHK
ERBEREEZOND., T, LBV ITIFEHNRE
FREAEOBDb Y bIMHEHTE RN, e xiE, AfLE
LW VY O IILAGOABE R T&
ZDInE S L Wb, AZFEOARBRENIE S O
155 2 283 TR &V (Nickelson et al.,
1992; Solazzi et al., 2000), #%iz, 0°Cii< £ TIETF
T LRSS - #k72 EDLFOR L WEERS Y-
T ZHBOERE D IZRIFTEEIR LTS <
bOLWRIND, Lid, Bl L mBEOWE
1%, EOMEEILITEIMET DD LEZHENDH,
IS aESEE L AFMOAEY IZBAT 285 611X
Drrn, BRARFOERNFE OF F - Ak, 1968; B
(1, 1992, 1995; Lk, 1993; Wk 5, 1994; EEF 5,
1999; #aA B, 2000) HWThITHY, 45y BT
DIREITDTANTEIL (1992) ASWME A Licsh
Hef 2 BEH D5 VITKE TR L, ZoRRRBEOT
RGN B A ZEO R A 2% ITHERE L e, =i
5 (1999) HEKFEITHGE L 72D D ZE v bR
Bl QNN B R AR AR B DO HERAE 2 B AT D AR R %
13.7~19.4% L HEE L e 5 238 B 1T &2\, i)l
BREEOSELA R OBATS, FIHEIbIc X > THELLLED
VoO®hB545H, V7T RYADOELEROETZORE
RBEWHNTT B Z L, MiEREe, BRGEORD
WCHHEBECTH D, HEHOIL, ALiEE O iR 28
B H AR AL 9 5 /N TA O A BB 21T -
TR, ERERICI T D A A L I & 7R S
RENDRE, HIRD DA OLNOTT ZITH
95,

MM RV HE

EENOBE

FERINE, HAHERREEYICRA L, WRIRmE T
38.7 km?, WIKMEERT13.2 km, WHIEHAE2 km’L E
DOXHRAREH L e R /KIMNIEEDO/NTNTH 5
(Fig.1). WEAPSBEZ9 km L E TR A EIX
ERAERB X Z06/% (100m / 9,210m) &E»
ThHY, JIIFIKIEI V8 (Phragmites sp.) VT
X4 (Salix sp.) Z#HibE LEFHABRESRL, 0O
M AR TEEFT LR A3 B FiidL, &, A
WOEEPEDEND, —7F, 9km LLED Lkl
A 9.0 (600m / 3,780m) DAHNETH S,

Sea of
Okhotsk

St.1
(6000m)

St.3

Pacific

(3000m) Ocean
Oyobe River
(1200m)
St.5
L (300m) Tsugaru Strait
0 05 1.0 km

Fig. 1 Map of the sampling sites in Oyobe River.
The open circles show the sampling sites.
Numbers in parentheses indicate the distance in
meters from the river mouth.  : Dam with fish
way.
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Table 1 Number of male and female juvenile masu salmon caught at the sampling sites in Oyobe River, from

December to March each year, during the winter

Number of fish

Year Sex
St.1 St.2 St.3 St4 St.5 Total™
Female —* — 46 — 149 195
1994 Male - - 42 - 56 08
Total — — 88 — 205 293
N Female 37 97 75 105 142 456
1995 Male 59 125 83 72 64 403
Total 96 222 158 177 206 859
N Female 83 146 83 48 67 427
1996 Male 123 194 61 25 48 411
Total 206 340 144 73 115 878
1 Stl ~ St5

*2  Uninvestigated ( no data )



IR TRH - AT

100
80
60
40
20

Frequency (%)

03 12 3

Distance from

4.5 6
mouth (km)

100

Frequency (%)

03 12 3

Distance from

45 6

mouth (km)

__ 100
=80
g 60
2 40
o 20
=0

0.3

Distance from mouth (km)

1.2 3 4.5 6

Fig. 2 The ratio of males to females in juvenile
masu salmon caught at sampling sites in 1994,
1995 and 1996. The open bars ( [0 ) and solid
bars ( B ) show male and female, respectively.
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Fig. 4 The average fork length, body weight and
condition factor of juvenile masu salmon caught
at the sampling sites in 1994, 1995 and 1996.
Values are represented as means and standard
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Table 2 Number of marked fish recaptured at each sampling site after release on the 24th October, 1994

Release Recapture
Site Number of 19.Dec.1994 30.Jan.1995 27.Mar.1995
fish Inside Outside Inside Outside Inside Outside
St.1 187 9(4.8)*! 2(St.2, 3)* —* - 73.7) 1(St.2)
St.2 277 21(7.6) 2(St.5) - - 14(5.1) 3(St.3, 4, 5)
St.3 175 14(8.0) 0 6(3.4) 0 3(1.7) 1(St.2)
St.4 184 7(3.8) 0 21.1) 0 1(0.5) 1(St.5)
- St.5 18 0 0 0 0 0.0 0.0
St.1~St.5 841 51(6.1) 4(0.5) 8(1.0) 0 25(3.0) 6(0.7)
*]1 The numbers in parentheses indicate the ratio of the marked fish recaptured to the marked fish released
at each sampling site.
*2  The name of sites in parentheses indicates the recaptured sites of marked fish, which had moved from
a release site.
*3 Uninvestigated ( No data ).

Table 3 Movements of marked fishes, which had moved from a release site after release on 24th October, 1994

Date of Release  Recapture Movement Fish size
recaptured site site Direction  Dsistance(km)* F.L.(cm) B.W.(g) Sex
St.l St.2 lower 1.5 8.8 9.4 —
St.1 St.3 lower 3.0 9.6 10.5 —
19. December. 1994 ¢, , St.5 lower 42 9.1 9.7 -
- St.2 St.5 lower 4.2 9.7 10.0 —
St.1 St.2 lower 1.5 11.0 13.7 Female
St.2 St.3 lower 1.5 9.6 11.0 Female
St.2 St.4 lower 3.3 109 11.2 Female
21 March. 1995 St.2 St.5 lower 42 8.4 83  Female
St.3 St.2 upper 1.5 14.9 354 Male
St.4 St.5 lower 0.9 115 189 Female

*1 Approximately the distance between the release and recapture sites.
*2  Fish were re-released therefore dissection to determine sex was not performed.



B0 T < 2 G DOBA{TH)

e, ERWRICHBE LA S 1BHRE S, St.3rb,
&, RUKGE X A (FOETGE) Al U 7o St2 TR
SN, FORITAEFEIROIEER SV D M AE R
2 e A &l S e, NHRICEE) L 2k o f7EH3
ZERIDHEENRI AT B TRNAS, _RIRMICHEE L
T REEA L, 2 DITHERR U T OB 8 U 72 R &
REBIM R RE8h &OpIT Shvie, £/, FHRANCEE L&
TR FRBORIC X 5 RIERZRITIZ TN THETH > 72,

x =

Por< ZBIT L - T, WIIAETEICRIT 25ROk 4
REILTENSAROEEITD & XY, EhEhofE
OHERFIT R X R RIET B2 BN, TETI,
R E O N LN BUE R & e —DDHN &7
5 OLE R OEEN S 5 IR 72> OF F -
rhiEp, 1994; thBF - JF E, 1995; B &S, 1996; fE -
okt 1999) RS S, ZAIUTRIHAE IR~ 720
LIWEEFEZ A LD LFHISNS,

BRlZ, B0 <RG0l E &b ICEMilTh Uk
ERGOZEREZREHNS LFZHMICITS 2 L
(Lister and Genoe, 1970; Hillman et al., 1987) <2,
T D B A ARBIZBWN T R0 (8
ER) OHERTRTRENDEZLRENPDL, ZO%
HBORE TN TR RS bDLELXBND, —H,
RBIFRBERE L RS Th, Wld 2 WG
EoT, ZOERHITRKRERHEENRRAD LN
(Murphy et al., 1989), ¥W[JIIDENZFNOMIRTIHE
EOHERHERNO—> L LTI HNE GFE - thiff,
1994), LU, JRRIT X - TE AT D BB 1Y
DEBZ b, RREFEOLIZRIT 5 LR RITITER
B 2 WITERRESHIMTIN & LU ThRAIIEHIT 5 D
DEEZBND,

ARFFETIE, FERY 7 < 20T H 14 iE AR A3
R < 204N, R, AFROTEITONT
BRI S TR RIS AT TR~ e, 4w, E
HHIX, AFOBAKIRITERRE T 5 IBEHERE DK &R
BEEE OMIH & KiFRAERDI 2R T L PRIL
B, WTFNOES ZoMInIBgE g, Hi
(1992) DOIE & MR EAFE SR b lcitEm E
W, LanL, AFToKAEAY PRIz ik Uik
FTL b RVEHNIZ S 2 53 (WJJH - 4,
1972, Fil, 1992), 1HKRHHOBEE B RAROE 2R
L7eZ &, #iIchfREBEHRL X5 &3 290

BETEZMEIT 20 L WBREEE T Thoel b %
AEL TS, IHIC, BEAHICA>THrLOEESR
BT, EFREIC AR TERRROZ W NI T b B
B ERHETOMERRD bNBNT &1, 42
DBEIEM:, FHTARWRIKIE ) fa DR TE) &2 K
ELMFTAERE RoTWEIDEEZBND, —
BT, HILo TKEO EFRGRD BTS2 hb
S5T2ANSIA T THEAERSEMLIZZ 1%, #
FATE DG FAL AT D DIT/KIE LI DB AME T
WAHTREMEZ R LT, 2, ShfaokiiciEbh b
AE )N MEEAINREIC LD DD EEX BN,
TN OB T8 DEAL DR AR EiToWn
TiE, BBV ~OBb Y b ED THREM TIXIH S 2T
TXhoT,

KT, PEHICHEBIOMERSE R ICBZ S R,
THRANZBWTHED FL 23w < LR Tlf o FeR 35
VEIAIS B & oz, Eiz, AR S EAR TR
50km HAANALE T B I L KL BIIO Rtk G
2 5100m FLE) 1I2BWTH I THESE%, K24
THEL00% & HE DB E RE W RBBR I TS
UNMEARIER) . T DMEA~DIR Y P3AFED L REIFRME 2R
D>, Hi7p 5 B3GR I3 2 BAR OREF 2 D)
TSN TRV, 27, MERAFITIRMNZE W &N
O ARSI, AEORRHER & W o BLA» S, JEE
WCHRIZRERTEICTH 5 Z L MERHTE 5,

— iz, BEmEEYOMANTIX, BiEETTE
BB ENTINCE LR T D L0, Blicuick
IR DOBRORRICHEREEZXbND, @, T
itk i3 B ORI O B < B2 O fnf
BNRLNWZ LR ER S ERIICH AR TRAIT 0 &S
DL LTORENRKEL, RENMEREEE ED
HHEESND Z LIk~ T, M OB O gL
BRENDHDLHREND,

Tz, V7T~ RYAOREREAE N N OREABIMEL
OFE, Wb, FEfEHRENTR 5 I2H6 0D 33 E <
BT ENERESNTE R (S - flEE, 1967, 2
#i - /NG, 1979; 1980; /MRS, 1991), ZhuizxiL T
OGO TX ZMERFINIX R S Tnian, LaL,
DX 5 abiE AT L S ORI OHEIE, 4R
B S 2 & T o T SR BIE L O FE & S LT B 1l g
HREMTE S, AL, ZZNofisicRiT 588
OFEIZS & OERICRERHEZ S %, KEICKE
T 2% RE )N MEIZHFI7Z2 NIk 2504 B3 5 i 4
ORI ZRD D2 b, —F, HEI TR



IR TRH - AT

EUERR B R ICR W EFISICEBER T 52 L0 b
Z O ER AT MESER, SRS U CRiEie s
Mk VBN CTREMT D LR SN, ZOZ ko
R} & 72 o T REMEAMRIE T E 5,

Fiz, B 5~ )BT B MR o 3
A ROE, HHHXIEIEE— (EEHRENEN)
TREL, —F, HEAE— (EIRENRKZN) T
I HART/NIOEHFIAHE TH D L5 T & 1T MERERE
HOLERNEEE D EZX SN DS (7B - Nk, 1985;
Hly, 1992), WA L oM XD AE L b B
Wil oZE 2 K L2 v et D& 2 b b, [alasEifao
P RITITREELSIT L 2 BB Sh, Juig
E/NEIT, FIEERBIOMEMARD B, AT
T5E50T, BT RO FEIZERLS, BN
HF AR B D (FRk - gk, 1985), iz bik~7z
X5z, BN L BB Z OB O EICER &
EZBNDZENDY, ZOMBAVERNE, MR
E Rt A AP E BT 5 Z & &Rk L, WD
REAERH O FE A B A RO DR MNR o722 &
ZERLTWAS, L, WJIHBIZ X > THEYGY
A RDBEIRD BB TNDRE, Ak R
BIFEDOER ZHEW T2 _EToMB 2t 5 IR E
72K, ZDNHIIA B ORI 221 T e B 7220,

WIT, BT e DfTE Z2FH~5 Z & ZHM
ICHART D10 H AT L TR 2110, £F0)%
BRI Z TR Tz, B A 0% EHOR L e AN TR
SN, ZOR L Z1EIDR S LI O 517258 54
THlE N, TOZLRAFRMPICAPBE LD
EERIRTH, TN E W ki x el X
DEERTEROD, EAEH OBAERERITES
REBIMITEN 22 DO HIB XL W, L, MhE i
BE L MfiifED 5 b LRI~ L@k, fods
XD _LFAGER D Z LK%Mo 7z b5 HED S HEEIHIC
BELLHMTE XS,

Fio, ABITBITDELATORMAITBTEALL
Ty 72, #Ifd, &8 IR ITHicz g
DEEE SNz, 20213, BRMEIZLDHY
BLEERLTH, AFOYMOREINRITEINRIE
Ihd e &bz, FMIITEOMEICE Yy LA
TR R OFIFLRBGRA T, FICH o2 fa 3Bl S
NTWBZERENEEMTTNEEEZILND (U
5, 2001),

T X D ERB O, FRTKTNDLATRITNT
TOBEABENIHE S ERBEOEHNHEINTNDS

(Bjornn, 1971; Johnson et al., 1986), Hillman et
al. (1987) X~ R/ A7 4)fT80% ik < DRk DS
TR SR Utk 2 e L, 072485
OARIZE > TREDRFRIN I L EZHENIL Tna,
—HT, BEABRINRLoEE LT, HH
(1998) 1ZH 7 < AT, LFELEDYHMOBEHRE
WINRPoTFERITONT, ZHITH - Tl
B2 FEEEZ®H S, £, Dolloff (1987) 1X¥>
PrizonTBEHOY X7 Z2EMHL, Hils (1998)
& AR ICIE AL B OTFAEIC X DB E) O AEN: A3
HLTNB,

A, BER SN A OB B RBA L BGERE O
LEBLICE DS DROIOHIW I L WA, BE)Z ik
ALTfED 55, EFRANCEE) L 72585858 o R
ZRE, FRANCBE) L2033 X THifEATH - 7=
T &8N, LB L7 ETRRRICB I D Rk sIE L o4
REBELZ LEHEBEZLTNS, —FHT, BIEHOAN
TLHRA RIS R S BR D v T £ DA A R TR R IR
PEDRENTZZ D UMADS, 2001), AFEBREED
TIEPBEOERN & 7eo gtk bR s, La
L, WRIEBIME OB ERINICHERIZEH S 2 & %%
ZAUX, B2 AR B ORNE TS B TE) &
HT2HERFNE RO TIIRNWEEZ BNS,

BABE TIXevngs, &l (1992) 1337 < AHE
OB OB E DL 2R, 2o THEHER o
SO ENE RN L TnE, Zhic i,
T, NN R B RIS % <, R
D IR AT 1k F 2RI I3 % WM TR A2 5R D T
W5, 7z, EES (1993) 1XmEINzB I 54801
HADY 7 Z < 20004 %, MKEDHENT
DS <, TR TIIMER L WA 285 L T 5,
Z OFARHT I B W)IKIRIZSCRi 4 & BRI
LR TH D0, LZEMOTEIE 2 MEHER < H A
E3 D Y MERED TIREIN TH D Z LRI 5,
IS MR OFEI OENTY 7 F< A LW S faFi D
ENENOMUBRFRFOAEGFNFHE O EZ R L, Th
B FIIT BT D4 Z= ORI Z Bk 9~ 2 B D —
Dh LRV, 4%, HLRIZTDeoich, F25k
WML & BT, BRAZRTINCIIT 5 X Vg7 4 —
v NHERKLETH 2,

AWETIX, V75~ ADEEHHAZRIZBNT L
T & R TR IR WP IZ 3o Te » THRis B b iz gt
MRAD B, PRI K ORI OEIL R &
B RE ST, TOZ &L, EWFENIEREN SO



B0 T < 2 G DOBATTH)

Y7 T < AOREMER, & HITTEENEREN S DY

HOWMKEZNENXS LT, FiicRIF 3434

BYBRBEOREPED CEETH D Z LRI,

LHL, —fIC PRI ANOETED ) Ly,

FRIZH#ERE SN TWBEENRL N, BA&YSE L THHT

% T4 OBREESETE, H3—, HAZEOFENE

EREREEZLNDN GFE - b, 1964; HL,

1992; 1995; Ji[#f, 1994; #AA 5, 2000), 4 HO#ER

BEICED XS 7 5] 3D Thin, 4%, BRIt

72 R BREE DML RSO K 2D 5 21T

<, HAOBLAE RGO ZHLIZ, FHlfoRE

W T ADBAARERGMIZL T T & 2 RE

THRLERDS 9,

1. JbUBEREEHICALE T 2 RN ERT 2927 5
< AL DOBEAATHE) A 19934 9> B 19964 12DV T
TR AN A Uleo S8 O B4 T i il B 12 R
DA, S, BEDAIFRE, TR OE K OHER
L CWBRFTRBET Ch o e, B icEm L
Te Sl I 199345 2932 (FHAE H2E M), 1994
FJERSIRE (FHAE S5 /), 19954E %878 (3
HESEH) Thol,

2. RO ITHEEI RS, FiRicfT <iITfen

RICHEO B SR < 72 DA bz, K
FFIRIZR I B HED (5 B B A1X19934EEET3%,
19944 £69%, 19954 [ 58% & 377 4 F-451366.7
% TdH oz,

3. 19934EJEEFR L BAER EDAFL2AMLHIAE
THREPRADLNT, XLFICBITLREORL S
BUDTHAR SN, —HT, I0H»B12HITIX
RBXE, REICHARREESRD b, itk
AT ZIEFEITE RN TEREL TND Z 239
phibiic, AFMOEEREXE, FHREIZZ
NFEN19934E#10.8cm, 12.7g, 19944E9.9cm,
11.4g, 19954Ef£10.6cm, 14.2g TH VY, 4ERIT
XD HEPRD T,

4. R OR Y RITHEI RSN, TRl < ITiE
WREPHRICKE R 2R b, &
EFOVE R, FEREIZENZEN19944E
f£9.3cm, 10.0g, 19954/%10.3cm, 13.2g, —J7,
R o 232 241199446410 1cm, 11.4
g, 19954/%11.1cm, 15.6g TH -7z,

5. DA FEHMONEE WA RIE£130.63£0.80
Thotle, i, AMOFEEMIZI2H0.65, 1H
0.34, 2H0.66, 3094 1H OEEFREEDORLL &
DR IR, Ik B84 A BNE E O
ERAD BNT, AFTIZBNTIISHAOEHICE
2 B AR DSBS TRIR & S IIFFLL TV BT
REME I BN,

6. WAL ZHLNTT D7D, KFEIOAK
IZFRIE BB U T2 S TR L, R LTz R
TR AR AR T84, FHAMAIZ94E T, WAl
i311.2% THoTee ZD 5 bIHRE S LA DT
fiAARIZ10E T, D5 6 ERICBE) Uil ikrs
12 GRS, NI Lm0 )
ThoTe. BEMEKDIEREDRRKIZHI4,200 m T
HoT,

7. YU F< AOEERIMZERIE LR SRR OIA
WHIPHIZD T2 D, WA B O AR OFE K
HERE, S DITIFPESRMIBLE DS OB PIE R ZX 5
TeDITIT P FIBIT R T 2 4 F 4 I EBRET 3 D T
HELEZ BN, RIFZR ERIROBRERS 2 HEE
T BRI TRL, FREBICBIT %844 BIGEK
BT ANT SR O ERBNIFETH B,

X ®

RafR e e« HpoRF R 1(1999).  BIRA O BR £ D3I HLIE
BXOCMBELEGINICE X528, InAART
22 2(2), 179-190.

FILEER - R - KSR - AT - RARE
— - MR - B A - epkIARD - IR EER]
(1998). FEFHINITBIT B Y7 T~ REIFER DI
LEH. fakik, 35, 125-133.

B[ JJHSERR - S mfnse (1972). TFEIN O kAR B
72 b ONCBRERSM:, dbigE K BERR LIS Se A,
27, 59-149.

Bjornn, T. C. (1971). Trout and salmon move-
ments in two Idaho streams as related to
temperature, food, stream flow, cover, and po-
pulation density. Transactions of the Ameri-
can Fisheries Society, 100, 423-438.

Dolloff, C. A. (1987). Seasonal population charac-
teristics and habitat use by juvenile Coho Sal-
mon in a small southeast Alaska strem. Tran-

sactions of the American Fisheries Society,



IR TRH - AT

116, 829-838.

HEEPEL SR - K HETE - EEE 2 (1999). dbiEdbE
RN B9 7 T < AL O
1. YA RADFR D4R DO RALINGE & AR D LR,
AeHiE LA FERA LS FE R, 53, 39-47.

Hillman T. W., Griffith J. S. and Platts W. S.
(1987).
by juvenile Chinook Salmon in a highly

Summer and winter habitat selection

sedimented Idaho stream. Transactions of the
American Fisheries Society, 116, 185-195.

dbdE Ak EERAL Y (2006). “FR%15- 16468 /47 -
~ AR I BE S SR A T, 1-26.

SRIAT - BEABL - REERIT - RARAE (1993).
IR)INZIB T 24 MY 7 T < 2G04 & 1B,
i IR N K T K P R BR AR AR R e, 19, 27-38.

JEE R A (1964). AHow)INzBIF %Y
~ ADERE, FEAKFHEGE, 29(2), 27-36.

B - B B (1994). /NI O Y B BR B RS
W& e O MAERG. AARERERE, 4,
151-160.

Johnson, S. W., J. Heifetz, and K. V. Koski (1986).
Effects of logging on the abundance and
seasonal distribution of juvenile Steelhead in

North
American journal Fisheries Management, 6,
532-537.

MRS Y - B LGED - VRSERSE - TR -
BTt - (HNEEE (1994). FBR L7227 2
< A ORINEGRA Lok, 31, 205-211.

INVBRSER - B BB A BRI - R (1991).
Y 7 AOAREAIBIGE . H TN L
Teit RS 7 Z <~ ORI TE). LB LK
WAL gERiS, 45, 63-75.

INKRSERE - B B B - PEUIN 3R (200D, B S
A DA A RGBT ORIE.  JCHEERTE T AR
i H#, No.583, 2-10.

FrS KSR - Iggsh 2z (1985). 27 <& (Oncorhy-

nchus masou) OPFEINTE L WA, LR

HEERE RS e, 43, 1-118.

#k (1992). ¥ Z < A Oncorhynchus masou
(Brevoort) D /KIS O EIG R L OV 2 1B 4
LW%E. db¥EE ST - £ TSGR, 46,
14-156.

¥ (1995).

some southeastern Alaska streams.

Hh
=

il

=il AW 7 5 < RGO LTE &

WNEREE. F L, 164, 33-40.

G - ARRP R SR - KSR (1999). dbiEEILER
HIR)INTIRIT 2% 7 = AL OKERTR R
1. A RO DARED R DL O 4 e
& A )L MR, AL ST K EEMR AL G F SR
&, 53, 49-58.

‘BHE .z (2006). dLiEEIZBIT DY T T < ARG
AIREB LG IRFEAM B9 D RF98. ALl STk RE
LG IRSEE S, 60, 1-64.

Murphy, M. L., ]J. Heifetz, J. F. Thedinga, S. W.

Johnson, and K. V. Koski (1989). Habitat

utilization by juvenile Pacific Salmon (Onco-

rhynchus) in the Glacial Taku River, south-
east Alaska. Canadian Journal of Fisheries

and Aquatic Sciences, 46, 1677-1685.

% - JF B (1995). E O EAR LGS
7T < AL DOWA RGNS 2 D508, L,
164, 23-32.

Nickelson, T. E., J. D. Rodgers, S. L. Johnson and
M. F. Solazzi (1992). Seasonal changes in

iy

habitat use by juvenile Coho salmon (Onco-
rhynchus kisutch) in Oregon coastal streams.
Canadian Journal of Fisheries and Aquatic
Sciences, 49, 783-789.

PeBpak = - PrdE— (1967). ¥ 2 F <A (Onco-
rhynchus masou (Broort.))DZERERFZE  HIEK IR
BB fa Iz ONT, dbisE S0 - £ 3 5050
JeRss, 21, 1-10.

Solazzi, M. F., T. E. Nickelson, S. L. Johnson and
J. D. Rodgers (2000). Effects of increasing
winter rearing habitat on abundance of
salmonids in two coastal Oregon streams.
Canadian Journal of Fisheries and Aquatic
Sciences, 57, 906-914.

E— - /NG T (1979). JEHINTR T 2 B
Y7 T < A HITBIT D5 19784 RedaRE D 4
W & AeRg, JbiEESLKPERA LSRR, 34, 25-
39.

EE— /NS (1980). JEW)INCI T 5 R il
B0 T < A AITBIT DGR 119794 REERED
ARl & AERE, dbiEE LK EEMRAL IS TE S, 35,
45-52.

BT — - AHDYERE - S EHAL - KA 4G (2000).

B AL E RN 587 < A G fa OBk



B0 T < 2 G DOBATTH)

IR OPA R & & O BIBREE,  edsE LK R (1996). =27 Y — MEEhizi)Ik iz 81 %
1L5EWRgERS, 54, 7-14. A SRR D ISR B AR O K. H
B IRE - chE B R R4 - NI - BRI KRR AREE, 46, 9-20






	目次
	衛星リモートセンシングにより観測したオホーツク海東部地区の春季の沿岸水温とサケの回帰率との関係
	小河川での標識再捕によるサクラマス遡上尾数の推定
	北海道南西部小河川におけるサクラマス幼魚の越冬行動
	北海道胆振管内で生産されたサクラマス0+スモルト標識放流試験
	北海道小河川の下流域における底生動物群集と物理的環境作用
	測定部を改良した色彩色差計による魚類の体色評価方法の検討
	An Odd Cyprinid Fish Mylopharyngodon piceus (Black Carp or Ao-uo) Firstly Recorded in Open Hokkaido Waters



