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Makoto Fujiwara®™', Katsumi Takeuchi®', Yoshitaka Sasaki®'
and Yasuyuki Miyakoshi*'

Abstract In Hokkaido, juvenile masu salmon (Oncorhynchus masouw) smoltify after 1-3 years' freshwater life.

At the Mori Research Branch of the Hokkaido Fish Hatchery, age-0 masu salmon smolts can be produced

under accelerated rearing conditions using warm water during winter, and recoveries of age-0 smolts were re-

ported. However, the rearing conditions were not usual, and it was thought difficult to produce age-0 smolts

in the other hatcheries. A private hatchery, the Kesen Dai-ichi Hatchery, in the Iburi region, has spring water

with water temperature of 10-11 ‘C during winter. From 1994 to 2005, age-0 masu salmon smolts were pro-

duced experimentally in the Kesen Dai-ichi Hatchery and released at the Date fishing port. The fish released

were recovered by commercial and recreational fisheries in the coastal areas of Hokkaido, and the mean re-

capture rates were 0.18% (range: 0.01-0.72 %). This study showed that age-0 masu salmon smolts can be pro-

duced in a private hatchery if warm water is available during winter. To produce age-0 smolts at the

optimum release timing, a proper control of fish growth must be examined considering the rearing conditions

at the hatchery.
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Fig. 1 Map of the Iburi region, Hokkaido. The
circle (@) indicates the hatchery where age-0
masu salmon smolts were reared, and squares
(O) the fishing ports where age-0 smolts were
released.
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Table 1 Summary of age-0 masu salmon smolts reared at the Kesen Dai-ichi Hatchery

Number Egg-to-

Number of Mean fork Mean

Release Date of egg Return Strain nuImnik}(iaarll of of age-0 smolt Release age-0 smolts length at weight at

year fertilization year P smolts  survival date released from release release
&g raised (%) the Date port (cm) (g)
1994 3 Aug 1993 1995 Gapthe brood stock go000 3463 043 16 Jun. 14,000 — 22.0
27 Jun. 6,000 - 32.0

1 Captive brood stock _
1995 4 Aug. 1994 1996 (Mori) ** 50,000 35,500 0.71 31 May 16,000 32.0
14 Jun. 12,000 - 32.0
1996 31 Aug. 1995 1997 Ggpthe brood stock go000 43420 054 31 May 13,500 142 317
18 Jun. 11,000 - -
1997 12 Aug. 1996 1998 GPUVe brood stock 60000 34400 057 28 May 10,400 15.0 31.3
17 Jun. 14,000 16.3 40.7
— 6 Aug 19977 —  Ggptive brood stock gg o - 0 - -
— 7 Aug 198" — (ptive brood stock 50 o9 - 0 - -
_ «1_ Captive brood stock _ — -
27 Aug. 1999 (oo, 5,000 0
2001 8 Aug. 2000 2002 GiPtive brood stock 55000 17000 068 4 Jun. 12789 158 428
2002 30 Jul. 2001 2003 GiPtve brood stock g7o00 19036 051 4Jun. 18,836 146 3738
2003 3 Sep. 2002 2004 Gaptive brood stock o5 g0 6,550 0.26 3,550 17.2 6.2
ep. (Mori)** 5, 55 . 5 Jun. 55 7. 56.
2004 5 Sep. 2003 2005 GiPtye brood stock 55000 20766 083 1Jun. 11,269 153 36.3
2005 10 S 2 Captive brood stock

ep. 2004 2006 (GRUve brood stock 25000 18000 072 1 Jun. 1,955 13.3 26.7
_ 7 Sep. 2005 _ Captive brood stock 25,000 _ 0 _ _

(Shiribetsu River) *3

*1 Eggs were taken early by artificially controlling daylight time.

*2 Captive brood stock reared at the Mori Research Branch since 1960s
*3 Captive brood stock originating from fish returning to the Shiribetsu River
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Fig. 2 The growth curve of age-0 masu salmon
smolts reared at the Kesen Dai-ichi Hatchery and
released in 2001 (A), 2002 (O), and 2004 (@).
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Fig. 3 Distribution of body weight and phase differentiation of juvenile masu salmon reared at the Kesen
Dai-ichi Hatchery. Eggs of fish released in 2001 and 2002 (>%) were taken early (late July or early August)
by artificially controlling daylight time in 2000 and 2001, respectively.
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Table 2 Number of tagged age-0 masu salmon smolts released at the Date Fishing Port and recaptured

Number of

Number of tagged fish recaptured

Mean Number
age-smolts : ) Recapture
Release Return Strain Release date released weight  Jun.- Aug.- Nov.- Jan.- Apr.- Total of fish rate
- o . . . . 0,
year year from the at Jul Oct. Dec. Mar. Jun. number recaptured %)
D release Jan.-Jun. !
ate port
1994 1995 (Cl\‘}[gg;e brood stock 15 197 Jun. 20000 25.0 0 0 0 2 0 2 2 0.01
1995 1996 (Cl\‘j[ggg’e brood stock 37 \rav 14 Jun. 28000 320 238 11 3 81 22 35 103 0.37
1996 1997 g&gﬁ;’e brood stock 39 \rav 18 Jun. 24500 317 112 6 3 9 4 134 13 0.05
1997 1998 g&gge brood stock  og \rav 17 Jun. 24400 367 114 114 2 47 19 296 66 0.27
2001 2002 (Cl\"}[gg)ve brood stock 4Jun. 12789 428 3 24 0 10 9 46 19 0.15
2002 2003 (Cﬁgﬁg’e brood stock 4 Jun. 1883 378 21 8 1 11 3 2 0.01
2003 2004 g\a&ge brood stock 5Jun. 3550 562 11 9 0 2 0 22 2 0.06
2004 2005 8&133)% brood stock 1Jun. 11,269 363 6 18 1 16 4 45 20 0.18
2005 2006 (Csalgg‘{)it;?}%?v:gc}‘ 1 Jun. 1,955 26.7 0 2 0 11 3 16 14 0.72
Total 145,299 505 192 10 179 62 948 241 0.17
N / Number of fish
Number of fish ° 1~
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: w0100 ® 50~100
100~
@ 100~ Sea of Okhotsk e ® Sea of Okhotsk =
B, % T %

Sea of Japan
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N=505

Fig. 4 Map showing the location where tagged
masu salmon were recaptured during June-July of
the release year (1993-2005).
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Fig. 5 Map showing the location where tagged
masu salmon were recaptured during August-
October of the release year (1993-2005).
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Fig. 6 Map showing the location where tagged
masu salmon were recaptured during November-
December of the release year (1993-2005).
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Fig. 8 Map showing the location where tagged
masu salmon were recaptured during April-May
of the year following the release year (1994-2006).
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Fig. 7 Map showing the location where tagged
masu salmon were recaptured during January-

March of the year following the release year
(1994-2006).
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Fig. 9 Mean body weight of tagged masu

salmon recaptured in the coastal waters; @: cap-
tive brood stock (Mori) released in 1993-2004, [1:
captive brood stock (Shiribetsu R.) released in
2005. Vertical bars indicate the standard devia-
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HEOMICH EBRAHBEIZA BN D o T,

i SN @A oY 4 ReiiffEIcE &, Fig
TR LTe. RBEDHIR 51993~20044 it (Axith
FESR) L 20054t (GRUEFAIR) 1201 THD
&, 1~6H OFHiR O EIT, HiH B FH1.27
kg, #%&EN155 kg Thotc, ABICHD L4B L
U5 H TIRE D T AR EE TR AR E W E R 2358 &
Nnic.



NHARE PN I 1T 2 0+ ZAE L MR R

%z ¥

0+ ZE /N FOAFEITIIFEAZ RIFICREIESZ
ERBETHY, YA XALWEENRE L MEIZHHR
<EET2 (FH, 2003), %Al —S b o E Kk
IZAHI T AKIEA10~11CTH Y, 0+ R FENL NEGE
WWHERFAESZEEZHA TV EE XD, HBXHLTIX
L4, 6A EANSTH EAIZ0+ZEN hOHBOE —
IBRHRLNTEN NG - E%, 1984), # EHOKE
PRESEDZEITLY, 0+2F )L b OHERHY 2L
BRI D AE L MR icEbE 5 Z Lic
BRI L, WWBIRSERA NS X 5 i2ikkoTe (Mi-
yakoshi et al., 2002), JHHREWNITRBITDHMhEY 2 2
< ADRFEIFRICBT 2 MR EETH o 2 hs, KAl
B SEBIT RO TR RO E 2 E S THH
WCREN SBRHETHZERHEEL, SHITHREMR
HEITHFIZR SN L 7 2 L7c. UL,
X > TXZAP BRI AEN NRHBIT 572 8,
ZEN MEBSRS E 272, @O H IO %
Hns X535, #licAEN NEEET D
WITARITHR AR VIR Uz, Z ORI, RREM® 211G
L0+ ZE )L b OFREAPEIZTRETH D T L MFEALE
SNz, LL, BmEizo+TREL MESES I
1%, BIHEKOKESM e L ik OB R I AEDYE
TEEEHGEPARAIRTH D DD EEX BN,
JHIRE N TOO0+ AE)N MIFRTIX, 1~67 OFfHE
130.01~0.72% T, IZHOXNRAXNnotr. 2005451
TR L e BRALPE DU R O FERIZ0.72% TH Y, T
AR PE R THR:D W b o T2 19954E Ui B 00 0.37 % 1T 1
N, MG E R LT RS, FRALEE LR O RGHRIZ20054F
Brchv, HpESR L OREKFEIM THhhTnin
Z LB RMPER R O O ERIE SR K B W
BE I OB NPEPIEI S TIER W, KfZELFE L
19904ERIT Y R > & 7 &AW1+ 2 )L b OFERROHR
TiE, BIENTFEE0.55% (1993~1999% e, %G
P : 0~1.52%, Ando et al., 2005), #% &% N TO0.70
% (1998~20004F Uik fe, MPH : 0.27~1.64%, HEJR
5, 2004) THYH, TNLLHEARD LA TDO+A
E N OBFHRIIMESL -T2, FiT, 19944 B RE,
20024 HCETE, 20034E O FMEIZ E N EN2E
LA7Ze <, MIIARWERIR TH o To, i1 A
ORI & 10 R T OFHRE O M IZNE 72 BRIZ A 5
N7z, Miyakoshi et al. (2002) 1%, #FHFKIHTHO+

AEN N OBFERBR TS, WA R BRI X
5 AR O RNTIXFBIE A BT, B O IR E A3
FWBREE TR PMENZ L s, +HITAEL B
AEDE A TOIRWRE TR S AU DRI A >
TebDLEHELTND, RIFFRIZIBO TS BRI 2
S5H28H~6H2TH &1 HiEWRH D Z L IT 2T,
A )L MERHH S BIRIC RS D ABNDEDL H D,
EEBBREPoTeo S HITHINTERIN U 7 Fi50 % H
WA, RO Y1 XH3100g LL_E & M TRAEY
OfffE S —HBHRENTEY, TNHOT LFHE
DBFEWVITEEL TCNDEIHDEELBND,

ARWFZET ORI ROFNIZ, VR & FEREkic
HAWTHEEPLOHEILED DO TH T, TORE
M7 RIS AP R O ik, MLk & &P D
FE ML FANTIZ AT L S Y TIERNZ L AEHS
NTWBZ s (L - ZHH, 1988), E&EM e n
5ETIRMEIIES b OO, HHiRAEEL Loo%
TREE D B AR A WRGTE S 5 2 & IR 0RO Ee i BH
BIZBWCTIREETHDL EEXOND,

B s S i S 720+ 2 F v b OIS T 2 I
Rz AHB &, 6~THIZZY bl &Ik, 8~10
AICIIRE, Ji, B, FBbe, 11~12H 4R —
Y7 CHE SN, ZoZEnb, 0+REL
MEZ Y DA EE L GERKEENED, S HITHR
B 2R CTAR—Y 7 fE~BET 5D LEZ BN,
TIE TORBEREL 2B T ff2e (FrE - Nk, 1995 ;
Ando et al., 2005) & —# L7z, AWZETITRRRE
D6~10H12% < ORE#ANREH SNz, Fiig, Zh
F T OO RS TIX R E B DD 7210 8~10H 1T
% < ORERAPIRER L OYINRE N O Tl S
NTWBER, ZHERBETOERERHE (SH-H
BF, 2000) MAEMSNZ LTy, FHHEERS P
lExBND,

1H B3R5, ErE, ki, &R0,
4H DRI ARRID R, i, AR ORSEPE R 2
& UTHH SN, AEOMOHE TR L 721+ A€
vk EEBEIZ (Ando et al., 2005; ‘=B, 2006), 1
A LRI F IR IR B A th O T A D SO S T DR R
HIZEIVAAEND Z RS RERS T2,

1. 199447 520054 F TRMSEEHTH 5 KAl —
SAEBIZRNTO+ AT )L M2 EE S, BRBRHGR



S - T - AR - B

Shiz.
AE NV MUERHNTHEEB 3 B, 21 dhAa) I
HAIRAEN NBHET 2E D B o T, TN A RIEE
ROFHIENPHEFEII~ELL, fikzar ha—
NIl Z 5, BB AEL MEeDE—2 %2
—HEIEBZENTE,
199447 520054 % THRURIIRZH S 2T 57
DI ER SNz, VAR & TG
1~6 A O FMFIZFEH018% TH Y, 0.01%~
0.72% DHEPH TEE L 7z,
Z 0 bl Z @ U CERREEA~TRY, R —Y
7~ BET ARSI SNz, SHMPBH10H I
IRE R L OGIRE N ORI TS < Ok
s,
Rl D RS S S BOR AR DO 1H PR, R
BREZHRLE LTRFREZLVFIISNSZ L
BB E TR o T,
B
AWFZE THEE LI KAl — S5 I B IT 50+ 2E
N OFEH AR TIX, ABHRE N O R HSER R E 3
X OMSEE DF &, WTRHRIEE T, IRHRE N
S - TSRS, RS T, ARHRHLXOKEEEL
M RAR AT OBRIC TR W R &% Lic, ik
DOFFHNTENI O SER, W, BIREERI DBk
BHRENEEE L, TNHOHERITESBILHL
LiFET,
X
Ando, D., Miyamoto, M., Kasugai, K., Miyakoshi,
Y., and Nagata, M. (2005). Seasonal distribu-
tion of yearling masu salmon released from
the
Hokkaido, Japan. North American Journal of
Fisheries Management, 25, 22-37.
BT (1982). hha8hiiY 7 J < AT X 2 FONAE g
HEOBIM. LK, 20, 1-7.
IR EL(2007). HIREN TIRBHS hicd 2 F < A0+
AEN MERFHE, ALK, 43, 16-20
- HIEE - AMLGED - RARE— - GHE
B (2004). #EENOFI~BRE L 721+ ZAE v b
DalEREE. L7k, 40, 34-35.

Sea of Japan side of southwestern

[ Y5

deHfE— - 8l W (1988). JRURA DIRFERILA 5 A
TR AN KA D, /K EESEFR, 36, 107-112.

NG 1 - EL IR (1984). ik EBE Y7 < R
TRk DORBERE L B0 B gLk
PEM LGRS, 39, 113-121.

ARFERR (1974). V7 5~ ZghAa DML L 2Dk
. AbimE S0 - £ 5MEIEMZEHEE, 28, 9-26.

FREKRS R - ks (1985). Y27 5 < & (Oncorhyn-
chus masou) D EINHE & WEEAENE. LR HEH
HKEPRZ BRI, 43, 1-118.

BHPE— (1996). BEEIRELHEHRICINBLT 597 T <
ARG D BlEAERE. ALHERE N K ER LS TE R,
50, 17-28.

wilr fk (1992). ¥ 2 F < A Oncorhynchus masou
(Brevoort) DK DATEER L VK HITEZE 1T
T AW, dbimE S - £ 3 S5EGReHES, 46,
1-156.

AT - BEHME— (2000). JEHRERGRDRICE TS
B0 T < A O ENEY). ALHEESLKERLS
Wrgess, 54, 15-22.

‘B (2006). JLHEEIZRIT D YT T~ A DR
P SRON < o/ A i el e Y 5 v | SE A N
LG WFZEHES, 60, 1-64.

Miyakoshi, Y., Nagata, M., Shimoda, K., Sugiwaka,
K., and Kitada, S. (2002). Assessment of stock-
ing effectiveness of hatchery-reared age-0 and
age-1 masu salmon smolts through a fish
market survey in0 Hokkaido. Fisheries Science
, 69 (Supplement I), 908-911.

Naito, K. and Ueno, Y. (1995). The first recovery
of tagged masu salmon (Oncorhynchus masou)
in waters offshore of the Sea of Okhotsk.
Scientific Reports of the Hokkaido Fish
Hatchery, 49, 59-62.

KBPRET (1933). dLifiEEY 7 I~ ADAEEE. il
e, 5(2): 15-26, 5(3): 13-25.

THZE (2002). HEFEOREEL X CEY A X034
T AD0+AE )L MUITH X 2 8. LBk
PEMA LRI TE S, 56, 97-105



	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



