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Overwinter survival and smolt run of masu salmon stocked in upper old—growth and lower clear—cut reaches of a
river in northern Hokkaido

YASUYUKI MIYAKOSHI*', HIROFUMI HAYANO?, HAJIME OMORTI, MAKOTO FUJIWARA',
KaTtsumr TAKEUCHI® and MITSUHIRO NAGATA'

" Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization, Eniwa, Hokkaido 061—
1433,

*Doto Research Branch, Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Nakashibetsu, Hokkaido 086—1164,

* Donan Research Branch, Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Yakumo, Hokkaido 043—0402,

* Abashiri Fisheries Research Institute, Hokkaido Research Organization, Abashiri, Hokkaido 099—3119, Japan

In this study, we compared the overwinter survivals of the juvenile masu salmon (Oncorhynchus masou) stocked in the upper
old—growth and lower clear—cut reaches of the Masuhoro River in northern Hokkaido, Japan. Two size groups of the hatchery—
reared masu salmon (mean weights were 13.9 g for the large—sized group and 9.3 g for the small-sized group) were stocked
in the Masuhoro River in October 1998. In the spring of 1999, the numbers of the downward—migrating smolts and resident—type
parr were surveyed for each group, and their overwinter survivals were estimated. The overwinter survivals of the large—sized
groups (19.2% in the upper and 14.1% in the lower reaches) were higher than those of the small-sized groups (9.4% in the
upper and 10.2% in the lower reaches) in both reaches of the river. The average survival rate of the fish stocked in the upper
reach (14.3%) was slightly higher than that of the fish stocked in the lower reach (12.2%). The mean smolt size of the fish
stocked in the lower reach (13.0 cm) was larger than that in the upper reach (12.5 cm). These results indicate that the
instream habitat conditions, such as the abundance of instream cover, affected the overwinter survival of the juvenile masu

salmon, and the canopy conditions affected the growth of smolts in spring.
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Fig.1 Locations of the stocking, tagging, and recovery sites of masu salmon in the
Masuhoro River, northern Hokkaido. Circles indicate the sites surveyed for masu
salmon in November 1998 (O), in July 1999 (@), and both in November 1998 and

July 1999 (@).
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Table 1 Number, length (cm), and weight (g) of juvenile masu salmon stocked at sites in the upper and lower reaches

of the Masuhoro River on 1 October 1998

Release Size Number of Fork length (cm) Weight (g)
Mark given by fin clipping
site group  fishstocked Mean SD'! Mean SD
Posterior part of dorsal fin
Large 8,500 10.85 0.73 13.92 3.03 and upper lobe of caudal fin
Upper site Anterior part of dorsal fin
(undisturbed reach ) Small 8,500 941 081 018 241 and upper lobe of caudal fin
Total 17,000  10.13 1.05 11.55 3.62
Posterior part of dorsal fin
Large 8,500 10.83 0.66 13.88 2.54 and lower lobe of caudal fin
Lower site Anterior part of dorsal fin
(clear-cut reach) Small 8,500 9.44 110 942 311 and lower lobe of caudal fin
Total 17,000  10.14 1.14 11.65 3.61

! Standard deviation
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Table 2 Summary statistics of the data from mark—recaptures of the hatchery—origin masu salmon smolts in the Masuhoro

River in 1999

Upper sampling site

Lower sampling site Fork length (cm) '

Release site Size group Nymber of Tag Effective Number of fish Number of Standard
. number of fish tagged fish Mean .
fish tagged  retained recovered deviation
tagged recaptured
Large 456 0.98 447 283 84 12.59 0.68
Upper site Small 147 0.98 144 76 19 12.03 0.76
(undisturbed reach ) ma ’ : :
Total 603 0.98 591 359 103 12.45 0.74
Large 496 0.98 486 238 99 13.17 0.79
L it
owerste Small 228 0.98 223 131 41 12.73 0.76
(clear-cut reach)
Total 724 0.98 710 369 140 13.03 0.81

! Fork length of smolts measured at the lower sampling site



U B O A S 1 km EFO#S & L7z, Hankin
(1984) ARL72H > 7)) v 7 hEEFIM L, BRI O
LHFEZES100 mOBAIISE L2 LT, 209 B 11
HAZzdhm L7z (Fig Do a0 BREHEEDS X 0%
By (Wt FFEHERE) I TROXNTHES NS
(Hankin, 1984) .

K& A
N=""2N, (4)
i=1
k n A LENNIN
KEK-BY (N -N? K P()
I}(N)z i=1 + i=l1 (5)
k(k—1) k
ZIT, K RPN OB OEE
ko S A O

Ni D EEITOMB oA BIR (Biko (6)

A bV 8) ML D HEE)

DA ok R B o I, 1
ﬁ:ﬁ]{/i/k THZ6NM5

(W) s oMd B ofksE: BREOS

&k (7) HBHvIE 9) K2 X HEE)

EXo X, SaoERRKE, SREESTOA
BREECHEOMBFTHEMETILICL VRSN
5o EEERBONBOEBREDOIESDEIZL 55
B AR LHEHTORERRBHEEO S (E
HNGH) OFEFITH 256N 5,

FEHTOY 7 7 < AGBOMIEEII 2 [RFE (Seber
and Le Cren, 1967) 12X DI L7z KEMTIETIHAS
FIIZEA o T, DI E AW TRORE 217\,
ZNITHECCTERMEZ W CIRI 217> 720 2 ORI
VEEZ 20 K LT 72 (LT, 1 E OREEZ 1
st78A, 2[AH % 2nd /S A LELT ). Ist/SATERAM L 724D
IR LY DT PICYRT 5 2 &I X o T L 72
DOHEGRL, BHFZIERLHIZ2nd/ XA %2 T5 72, 2
nd /S A TIIRERR A & R DSERIG S 7zns, Rk
DRI % 2nd /S A TOFREK & LT, BRIpr
L7720 22T, Ist/¥Z, 2nd/S A CTORML I L
& L7z, 2[0IBRZ:3: (Seber and Le Cren, 1967) TlE, &M
iCOEBRENB L5y (N IZ KO & b g S
b,

. C?
N, = ﬁ (6)
il i2
VA(Z\A’ )E szlcizz (Cn + CIZ) (7)
l (Cil - Ci2 )4

ZZT, CAOXELIIBIT S st/ XA TOR A DO
BE, ColIEMilZB 5 2nd/ S A TORRADIRIREL
ZRT o W OPDELTIE, 2nd/SA TOFHRBEHA
st XA TORMRIME AHD sV idEnz LAY, (6) =

ETFRICBOR L7227 7= A0 EKRSE 13

TIIHEEMEEEDL D TE Dol TD L) BEM
(C1=Cp) TlX, MUELTOHEAOIRITRERE HWV,
st/ X A CTORim A ORI R % B L ORMRIZE Tl
CEWEVEBREEHEE L, ZOBEDOEBREN

BLOGHEY (V) 1Z
N,‘ _ C:il =C, i (8)
P Ci = Cia

I/A'(]\AII)E Nizéi(lj;q,\i)_,’_ ]\AfiqA, + Ni‘?; (5:: ‘}z) (9)
wPi pi N,.D;

IZE D SN S (Seber and Le Cren, 1967), 2 2 T,
Cin \EEH BT 2 1st 7S A TOWEAOIRITREI, Cwe
3BT B 2nd 7S A TOE A OFIREL, NiwldiE
MiTORAROHEEARRBI, pildEri TORAEMRITT

TARMAE (=1—p) TH2,

=

REMOEZRZRDOHTE

LM DOERE (Oypia) E1+AFEN b ORI
(Noworr = (2) RTHESNEEE) LIRS S04 -
B (N . 4) XTESNMEEER o&FHEZ TR
B (Nipwea) THRTZEIZEDEKRDA, ThbDH,

o

survival

= (Na'molt + Nparr )/ Nxtu('k@d

kL7

TR OGHIE 3) RTHLNZA T M ERE
BostdeEibe (5) FTH S NI S ok
OOBHEEEE ST A2 Il o TESN, ZOFH
Ma b s |ldo TIEBERELHEE L7z, 95% FHEK
W, HEE £ 1.96 X RHERRAEIZ X D HEE L 72,

& ®

A 45 BEDE B RERE

I 7 5 ALY DML & 7 B N— DR,
NEE S 72X TIEBEZE I S, BRI OXET
EWERA A SN (Fig 2)o W27 < ASaOEEH
ED ERIFEE L, FTRICWCIEBERWHERE 272
(Fig. 3) o MIBXBETOY 7 5 < AR EBEEL
IR, 1RD B SN2Vl L 0o 70 T
FAREZ I CATY, LitoBiiisEfhrcot s <
2B OEREE (97~1578./100m*) &L T, T
A ORH EAHE T OAERFBEILHEE K272 (3
~22)%,/100m?) o F7z, EHICHEE L2z Shfidheni g
PETLAEHENE o720k LT, FRICHKL
7oA LT D 2.7 km L3 5 1 km Tt O &P CTH
Hahiz,



H, ABE, &G

30
*
25
X 20 .
©
o 15 - ¢
©
o 10 -
()
> *
o B ”’
O 5 ’0
'y *
Of‘v—v—v—v—”—v—v—’y—v* T T

0 5 10 I15 20 25

y N

< 1 [ )
Clear-cut reach 1 Undisturbed reach

Distance from the river mouth (km)

Fig.2 Relationship between the distance from the river mouth
and instream cover area (%) in each survey reach in
November 1998.

180 -
160 -
140
120 -
100 - o
80
60
40 -
20 ()
0 T aS X wmmv—"v—v—v—v—v—\
0 5 10 ﬁ‘lSﬁ 20 a0 25

Lower stocking sites Upper stockin
€ PP sites &

O Fish stocked in upper reach
@ Fish stocked in lower reach O

Fish density (no. fish / 100m?)

Distance from river mouth (km)

Fig.3 Densities of masu salmon in the Masuhoro River from
16—18 November 1998 (45 days after stocking). Cross
marks (X) indicate no fish was captured in the sites.

120 Large fish stocked in the upper reach

=
o
S

28 -. -—____

Number of fish
B
S

21-25/26-31 1-5 | 6-10 11-15 16-20 21-25 26-30 1-5 @ 6-10
May June July
140
2, %(2)8 Small fish stocked in the upper reach
G 80
25
20
5% — e — ———
21-25/26-31 1-5 | 6-10 11-15 16-20 21-25 26-30 1-5 @ 6-10
May June July
%‘218 Large fish stocked in the lower reach

Number of fish
[
o

40
zg_-ll-_____

21-25 26-31 1-5  6-10 |11-15 16-20 21-2526-30 1-5  6-10
May June July
140 ) .
5 %58 Small fish stocked in the lower reach
e
i O
3 B e - __ @
21-25 26-31 1-5 | 6-10 |11-15 16-20 21-2526-30 1-5  6-10
May June July

Fig.4 Number of the masu salmon smolts captured using a
rotary—screw trap at the recovery site in the Masuhoro
River in 1999
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Table 3 Estimates and variances of the numbers of the 1+ smolts and resident fish in the Masuhoro River in spring 1999

Release Size Number of smolts Number of resident fish Number of survivors Percent
3
site group  Estimate Variance SE' (CV? Estimate Variance SE (&% Estimate Variance SE (&% smolt

Large 1,496 18,225 135 0.09 138 4,947 70 0.51 1,634 23,172 152 0.09 91.6

Upper site
(undisturbed reach ) Small 558 11,025 105 0.19 237 25,603 160  0.68 795 36,628 191 0.24 70.2
Total 2,054 29,250 171 0.08 375 30,550 175 0.47 2,429 59,800 245 0.10 84.6
Large 1,164 7,744 88 0.08 38 736 27 0.71 1,202 8,480 92 0.08 96.8

Lower site
Small 705 7,921 89 0.13 165 4,609 68 0.41 870 12,530 112 0.13 81.0

(clear-cut reach)

Total 1,869 15,665 125 0.07 203 5,345 73 0.36 2,072 21,010 145 0.07 90.2

! Standard error

? Coefficient of variation

* Number of 1+smolt divided by number of survivor
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Fig.6 Estimated overwinter survival rates of the masu salmon
smolts stocked in the Masuhoro River in October 1998.
Gray bars indicate the numbers of fish migrated as
smolts, and black bars indicate the numbers of fish
residing in the river as parr in the spring of 1999.
Vertical bars indicate 95% confidence intervals of the
estimates.



16 BEEZ, FIEE, A 6 ER E TRBE, kI

FREENBOBLICE L ZRESL R RL T L
(Tschaplinski and Hartman, 1983; Heifetz et al, 1986;
Johnson ez al, 1986), F72, BIiiARZ EHEY KT H /83—
Ze S NBRBE O S 05 r BHEEHO LT/ O 5T
WS L EH LN TS (Quinn and Peterson, 1996;
Solazzi et al., 2000) o WO FHMIITT 7 T < ADH
KAWL 7B S X B AR A N — 13RI
(Fig. 2)o 20728, LB X O FiRBCcoRd 73—
DERE R E, WNREDBZENIY 7 T3 ZADAFREDE
WICHEB L D EZONL, 12720, ETHRBEOE
FRRDBEWIIFNITIERE (R, ©LAERKEIZK
Tt L7 NEIRE D AEFR R (9.5%) I IR L7z N il
(102%) &1 BIFERE 2o 720 THRBREEATIIA
TIAL A L7203 L, ERICHUR U 72 BE 0
FEicE EE->TBY, ZOME, EEREEIEHL LD
INRIBED RN o7 b EZ NG,

[ U b s i L 7o RINEE &/ NBECLbs 5 &, b

TV NS KEBEOARESEH R E %o 72 Wl
B0 7 BHEH O LB O AFRRIZT A AEENTH 5
ZENINETICHHMESN TS (Hunt, 1969; Holtby,
1988; Miyakoshi et al, 2003; Ebersole et al., 2006), &
A XIZHBI L CTIRE OEZREAEINT 5 2 LMo TB
) (Mason, 1976; Metcalfe and Thorpe, 1992 ; %5 5,
1999; Finstad ef al, 2004), KEIZhAITREIRAEDBIFT,
FDOZEDVENWAEROEREO RN o/~ HEEZ L
N5, 1990 FEMLARTICFRAR S N7 7 B O 4 f1.24
m%ﬁwgﬁﬁwﬁéﬁwiﬁﬁﬁ¥WMs%(%@ﬁ%
18.0%) L¥RiESMNTEY (Smith and Griffith, 1994),
[ (1992) RPN L7227 9 < A% %
FTCOEERELY 2% LEELTWE, INHBEOHR
LB L, KIFEOBIRINICBT 27 T~ ADAZE
DEFRFIIEN DD E R > T b,

KIZ, AEN P A RNZDONTHDLE, FTHISHEL
T2HEDIE ) DM LX) S K& Do 720 i
B COMMIKIRIZI10C £ o TRY, FOBEEID
BT LA EDS, RADO AT M A XD
BEDOBEROBEFDEVERBLTWLHDEEZ L
N5, MHARDOKIR S NI TIEKE O H 51 =55
MLfﬁﬂﬁL%LT~%EF%%ﬁmL,:hmio
THPEE %Y, V7 EAENAOREEIREC
BhhZ & W% L OWIFETIRMEIN TV 5 (Murphy et
al., 1986; Holtby, 1988; Thedinga et al, 1989), 7z, il
DOTFIRTHE LI KB ZEL b &R BBIHD
Eﬁ 2EINTEY, FiEBTld B e b TRKIRATE W

EICMATHERBEENMEN L ZF0—HEEZL N
T % (Bradford et al., 1997; Ebersole et al., 2006) , i)l|

A

I OB R OIGEIX A E L b A XD KBULIZ D%
Y, FERE LT, WETOAEBRERDOM EIZORA AT
HEMED &5 (Holtby et al, 1990; Henderson, 1990; Hartman
et al., 1996; Miyakoshi et al, 2001) o HIR/IIZB VW TY,
BOR SIS O A 2 TRE DB O i 454 7 5 < A %)
0 DAT O TR P BB OB RS, DI A 5
WLLDEEZLND,

B I ADWFFTEICONTE (1992) 133 ERTT
MOMERE S LITFHE LI LTBY, Bunsiro®Eg

2B 72> TEE C O E e 201 TR S 5 DA
ZORDGMEEZ P EEH ETET LW, BF

W DB a1 ,NM®mﬁﬁwt#%5t%%’ﬁT
T 5B ORHIZ, WL OPDIRATTRALAL A EITE

WREDERA L EIZHLRET L T o B0MA %Eﬁl‘om
T8 ETIRHEICOET A2 LW CTE L LERT
Wb, RIFEDORERE D L, BAIHE L2 ERRED
W EIIBANORGRREDIZ ) BAEFREITFE VL 0D, i
TR T AERBED RS L > T2 HERD &
%o*ﬁ%%ﬁﬂﬂﬁmﬁ%é% % LIGa Rk
ANLCERLTOWAEEICIISOICHBE Y, A5k

’%%@?%T%ﬁﬁ%%o_ﬂmmﬁﬁf , 10g
MEICECLY 7 I A% NI v 7 THERGET 5
SLLBBH, NIy OEMFELOKELD D, b
TIRDL { OWTIH B2 BT 5 DIZHEMITILEEL
Vo =, TR O TR AERRII R R o 72
bOO, GEIIHTEIILS LI D EEZ 5ND,
AWFETIZELL (1992) ZHEvy, ANIKIEAS10C 5 5

WART S 2 % HEFS o TR L, & e LT, K
BA3CIET T AT TOL4HBD ) BT d
I B L 720 BOTRU EOMBETY 7 5 < A4 %k
R T AHEICIE, T2 T3 2ADMAROBEORE
Mrk s, TiBrRoIhin T s 2 EPHENE R
bbb,

B

KIFFEDFEREIZH 72 0 T 72 72 7= Al S K e
LG oEE—K, KARE—K, HAF—K, ER
FEWRI T E OFRIEH R L LT 5,

el

THEREL, BEEZ, MTNBEE, AEDGE, A2,

WG, ACHEE—. #AHERBOMIINZ BT 542

T < AN OB L B ERHOHE. HAKE
F43EE 2002; 68: 52-60.

Bradford MJ, Taylor GC, Allan J. Empirical review of coho



salmon smolt abundance and the prediction of smolt
production at the regional level. Trans. Am. Fish. Soc.
1997; 126: 49-64.

Brown RS, Mackay WC. Fall and winter movements of and
habitat use by cutthroat trout in the Ram River, Albata.
Trans. Am. Fish. Soc. 1995; 124: 873—885.

Cunjak RA. Winter habitat of selected stream fishes and
potential impacts from land—use activity. Can. J. Fish.
Aquat. Sci. 1996; 53 (Supplement 1): 267-282.

Ebersole JL, Wigington PJ, Baker JP, Cairns MA, Church
MR, Hansen BP, Miller BA, LaVigne HR. Compton JE,
Leibowitz SG. Juvenile coho salmon growth and
survival across stream network seasonal habitats. Trans.
Am. Fish. Soc. 2006; 135: 1681-1697.

Finstad AG, Ugedal O, Forseth T, Naesje T. Energy—related
juvenile winter mortality in a northern population of
Atlantic salmon (Salmo salar). Can. J. Fish. Aquat. Sci.
2004; 61: 2358—2368.

Hankin DG. Multistage sampling designs in fisheries
research: applications in small streams. Can. J. Fish.
Aquat. Sci. 1984; 41: 1575—1591.

Hartman GH, Scrivener JC, Milles MJ. Impacts of logging in
Carnation Creek, a high—energy coastal stream in British
Columbia, and their implication for restoring fish habitat.
Can. J. Fish. Aquat. Sci. 1996; 53 (Supplement 1): 237—
251.

FERFEE, JKHGIE, HEEL. GRS B

JBY 7 T AGROKFREAER. 1. 4 ZDF
% % ATEDRFRTE L AR O RS, ALiEE LK PERT

LA FEHS 1999; 53: 39-47.

Heifetz J, Murphy ML, Koski KV. Effects of logging on
winter habitat of juvenile salmonids in Alaskan streams.
N. Am. J. Fish. Manage. 1986; 6: 52—58.

Henderson MA, Cass AJ. Effect of smolt size on smolt—to—
adult Chilko Lake sockeye
(Oncorhynchus nerka). Can. J. Fish. Aquat. Sci.1990;
48: 988-994.

survival for salmon

Holtby LB. Effects of logging on stream temperatures in
Carnation Creek, British Columbia, and associated
impacts on the coho salmon (Oncorhynchus kisutch).
Can. J. Fish. Aquat. Sci. 1988; 45: 502-515.

Holtby LB, Andersen BC, Kadowaki RK. Importance of
smolt size and early ocean growth to interannual
variability in marine survival of coho salmon

(Oncorhynchus kisutch) . Can. J. Fish. Aquat. Sci. 1990

47: 2181-2194.

EFRICBOR L7e 7 7=~ ZADEKRS 17

Hunt RL. 1969. Overwinter survival of wild fingerling brook
trout in Lawrence Creek, Wisconsin. J. Fish. Res. Board
Can. 1969; 26: 1473—1483.

bk RWEEE. AHOWINIBT Y~ A DARE.
FEZKFHERE 1968; 29: 27-36.

A L Y7 T < AORKIR. LK 1994; 31: 213
217.

R 1 RS AR (1994~19984F) DY 7 7~ A
INEBRBAR OBUIK & R, &K 1998; 35: 269—
278.

Johnson SW, Heifetz J, Koski KV. Effects of logging on the
abundance and seasonal distribution of juvenile
steelhead in some southeastern Alaska streams. N. Am.
J. Fish. Manage. 1986; 6: 532—537.

Kennedy GJA. 1988. Stock enhancement of Atlantic salmon
(Salmo salar L.). In: Mills D, Piggins D (eds). Atlantic
Salmon: Planning for the Future. Timber Press, Portland,
1988; 345-371.

ARERR. 7 7 < ZADBOMIL L LD, b
M S - 9 SESATTE T 1974; , 28: 9-26.
Mason JC. Response of underyearling coho salmon to
supplemental feeding in a natural stream. J. Wildlife

Manage. 1976; 40: 775—-788.

Bl #. W2 T~ A Oncorhynchus masou (Brevoort) O

PARBO 4GB L OB RIS 20078, duifiE

S - Y SLHAFTEHRE 1992; 46: 1-156.

#, PR —, KRE— AT DEKEFE B
SN 7 T < A Oncorhynchus masou Bk 8.0 A€
VR EBA L LTomE. JLEEST - 255
(LG TE RS 1988; 42: 21-36.

Metcalfe NB, Thorpe JE. Anorexia and defended energy

il

levels in over—wintering juvenile salmon. J. Animal Ecol.
1992; 61: 175-181.

EEZ. AGEEIC BT AT 7 I ADRREIR B LU
BIFEFA B 5 A 0F7E.  dbilEE 7K ER LS i e i
1 2006; 60: 1-64.

Bz, RO R & BRI —ALiEE O 7 T~
ZFEHEHE LT—. (eHE—, JRIHES, ERHEE,
BONEE) [KFEERORMAE & fraz]. I EE,
BHT, 2008: 48-65.

HEEL - MR 3 ODOBERTEIC X AHEY 7 T~
A@EE. LK 1998; 35: 217-233.

Miyakoshi Y, Nagata M, Kitada S. Effect of smolt size on
postrelease survival of hatchery—reared masu salmon.
Fish. Sci. 2001; 67: 134—-137.

Miyakoshi Y, Hayano H, Omori H, Nagata M, Irvine JR.



18 EEEZ, H£BREE, RE &, BR K, TS, KB

Importance of instream cover for young masu salmon
Oncorhynchus masou Brevoort in autumn and winter.
Fish. Manage. Ecol. 2002; 9: 237-242.

Miyakoshi Y, Hayano H, Fujiwara M, Nagata M, Irvine JR.
Size—dependent smolt yield and overwinter survival of
hatchery—reared masu salmon stocked in fall. N. 4m. J.
Fish. Manage. 2003; 23: 264—269.

Miyakoshi Y, Sasaki Y, Fujiwara M, Tanaka K, Matsueda N,
Irvine JR, Kitada S. Implications of recreational fishing
on juvenile masu salmon stocked in a Hokkaido river.
N. Am. J. Fish. Manage 29: 33-39.

EME L, BT, AKHGHE. JtiEEItEERIIC B
JBY 7 7 < APROIKFRRAER. 2. 4 ZDF
7 % ATEO R DA M O EFRER & X T )V bR
B LB K ERRA LT FE T 1999; 53: 49-58

EWEE 2, EETEE, JAKHEGH, Irvine J. FF 5l Petersen
EEHWT 7 I AAEL N OMEEHEE. AR
IKFESERRE 2001 a; 67: 231-237

B, EBER, B K, BEE—, KHEDHEL
O—=%1)—XK27)a—+y FICL2%HEB LUK
WA 27 I7<AAEN N OFMHRO L. KEHGE
2001b; 49: 445-450.

B, TTABE, R, deATEEt, kG
IO L7227 9~ A0 ah &, AKpEHE b
2006; 54: 407-408.

EME, KT, M, BB, IR,
WTE2HE. B REFBINNC BT 55 7 T < A%
FOWNABE A7) 2—FF v T % HWTHKIZ
BRI L7200 ToOA —. B AT H
# 2007; 646: 9-16.

Murphy ML, Heifetz J, Johnson SW, Koski KV, Thedinga JF.
Effects of clear—cut logging with an without bufter strips
on juvenile salmonids in Alaskan streams. Can. J. Fish.
Aquat. Sci. 1986; 43: 1521-1533.

SRR - ARAHEE - Ko - A - PR =0 -
S - R GBI O RIENNZ BT
Y7 7= AGM ORI LR T EORE. L
1997; 166: 1-11.

Nickelson TE, Rodgers JD, Johnson SL, Solazzi MF. Seasonal
changes in habitat use by juvenile coho salmon
(Oncorhynchus kisutch) in Oregon coastal streams. Can.
J. Fish. Aquat. Sci. 1992; 49: 783—789.

Peterson NP.

Immigration of juvenile coho salmon

(Oncorhynchus kisutch) into riverine ponds. Can. J.
Fish. Aquat. Sci. 1982; 39: 1308—1310.

Quinn TP, Peterson NP. The influence of habitat complexity
and fish size on overwinter survival and growth of
individually =~ marked  juvenile  coho salmon
(Oncorhynchus kisutch) in Big Beef Creek, Washington.
Can. J. Fish. Aquat. Sci. 1996; 53: 1555—-1564.

Ricker WE. Computation and interpretation of biological
statistics of fish population. Bull. Fish. Res. Board Can.
1975; 191: 382 pp.

Roper B, Scarnecchia DL. A comparison of trap efficiencies
for wild and hatchery age—0 chinook salmon. N. Am. J.
Fish. Manage. 1996; 16: 214-217.

Seber GAF, Le Cren ED. Estimating population parameters
from catches large relative to the population. J. Animal
Ecol. 1967; 36: 631-643.

Smith RW, Griffith JS. Survival of rainbow trout during their
winter in the Henrys Fork of the Snake River, Idaho.
Trans. Am. Fish. Soc. 1994; 123: 747-756.

Solazzi MF, Nickelson TE, Johnson SL, Rodgers JD. Effects
of increasing winter rearing habitat on abundance of
salmonids in two coastal Oregon streams. Can. J. Fish.
Agquat. Sci. 2000; 57: 906—914.

SRR — - KHEHE - mBEIRL - KA 1. dtiEdl
NN BT 24 7 T~ AL OMA R Of A B3R
55 & 2 OWYBLEREE. b8 LK RE AL S A TR
2000; 54: 7-14.

Tschaplinski PJ, Hartman GF. Winter distribution of juvenile
coho salmon (Oncorhynchus kisutch) before and after
logging in Carnation Creek, British Columbia, and some
implications for overwinter survival. Can. J. Fish. Aquat.
Sci. 1983; 40: 452—-461.

Thedinga JF, Murphy ML, Heifetz J, Koski KV, Johnson SW.
Effects of logging on size and age composition of
juvenile coho salmon (Oncorhynchus kisutch) and
density of presmolts in southeast Alaska streams. Can.
J. Fish. Aquat. Sci. 1989; 46: 1383—1391.

Thedinga JF, Murphy ML, Johnson SW, Lorenz JM, Koski
KV. Determination of salmonid smolt yield with rotary—
screw traps in the Situk River, Alaska, to predict effects
of glacial flooding. N. Am. J. Fish. Manage. 1994; 14:
837-851.



	表紙
	目次
	和文
	欧文

	ミトコンドリアDNA分析による根室海峡沿岸河川に遡上したカラフトマス
奇数年級群の集団構造
	北海道北部河川の上流および下流に放流したサクラマスの冬季間の生残率と
スモルト降河尾数
	北海道，噴火湾におけるホタテガイの麻痺性貝毒発生を予測するための
Alexandrium tamarense細胞密度の有効性について（資料）
	和文要旨
	奥付



