AR ER IR RS

...................................................................................... HEETE
74 ) HEH ORE B L OMEEZIR KR DBIR o rverrrr e IR . EPERS
WP BRAIEERIC B T 5 4 7 5 BRI R RO EFR RS L OfiRIco v T

.......................................................... WERRALE « YA A« LI Stst « SASh it
AbiEE 0 AR cEERGR S e s vy 4 N TREE O Fifse - {2 RIEFE « mILETH « PUAE—
DOV T E DRI TR & ZBIE vt ISR « LHE—
77 CHOREES): V7 7 COMER L SERAR B L CREREOB#ICI SV T

........................................................ R B . JREE— - RITESE « KRG

15

21

27

45




SAIBAI GYOGYO GIIUTSU KAIHATSU KENKYU

—TTechnical Reports of Japanese Sea Ranching Programs—

Vol. 33, No. 1, 2005

CONTENTS

Tetsuo MORITA

Yutaka KoBAYASHI, and Mitsuharu ToOBA

Hiroyuki TAKEMORI, Hisashi SAKAMOTO,
Hideki YaAMAZAKI, and Akio IwAMOTO

Masayoshi SASAKI, Shyuichi TAKIYAMA,
and Shyuichi NISHIUCHI

Katsuyuki HAMASAKI, and Shuichi KiTADA

Ai NAKAMURA, Shuichi KITADA,
Katsuyuki HAMASAKI, and
Hiroyuki OKOUCHI

Effects of water temperature on survival, spawning and hatch-
ing in adult female snow crab, Chionoecetes opilio, under labo-
ratory conditions, and a trial to determine larval quality

Relationship of growth and gross growth efficiency to rearing
temperature in juvenile Manila clam Ruditapes philippinarum

Mark-recapture experiments using Spanish mackerel, Scomber-
omorus niphonius, in the Eastern Seto Inland Sea—1I. Stock
size of yearlings and recapture rates

Results of release experiments of reared young black rockfish,
Sebastes schlegeli, in the Suttsu area of southeastern Hokkaido

Effectiveness of stock enhancement programs for the kuruma
prawn, Penaeus japonicus, in Japan: present status and prob-
lems

Catch fluctuation in Haliotis spp. abalones: annual landings of
Ezo abalone Haliotis discus hannai in relation to climate oscil-
lation and stock enhancement programs

15

21

27

45




ERBRETICBIFRX DA AN - &R, &EIF, A
RLICRIZTIKBDEZEE L UMESEDEDHIED A

AT R
HABCHREIS NI 7 A4 H =D RARMAIMEAE 1~
T°CTS5 » A~2FMER L, LB, bk,
PEUNR, AERAFEST L EE BT, WEOEHOHEN
EAEBE Lce Z20FER, 10/HD ML TIZAEERORE
PIRICZG VDS, S CULETHAERBED L, —H
2~3[EH?D 5CLLE T3 TiRKESEWIZ EFEDN
HOHEE, PHEOFEIHRTIAE T, Yiko/N e S
(DR DISEEE & 15 - 1o, £ 12, MG 6 HE
FCORCHRPLHEHBMENSE Ll — 7 OfiERkE &
OB B O, HEOBEOHEITIIERTH S T LM

ﬁj}ﬁlofco
FREEEF, 33(1), 1-8, 2005

74 U R ORES & BRSNS LK ORISR

IR B e BPER i i
74 ) HEH OBk B X OHEE R & KR OBER A
N1z, EAFERAEEROZ 7T -V 7 Ty Y
) v 7 EBRET, KiEldZhEh 12, 18, 23, 28°CO
4 BEICERE L, 14 HEfAE Lo, EhBllhro®E =T
12, 18, 23, 28°COEERX TZ N TN 53.6, 54.5, 58.8,
48.1 ugAFDW/ fl (AFDW: Ash-free dry weight, [RIK
HiE) Tholo 74 ) HEHOEEEHRT I 12, 18,
23, COFEBRXTcENZENLY, 11.7, 252, 452
ugAFDW/{f/H, HKER 13 8.9, 33.6, 43.2, 57.0%
THhby, WEEHTE X OHBEDR S & ITKEIE <
BHBEFGVEER L2, BEEREICOVTHERRIS,
KIENEL LB IEEEWVEER U, F 1, HWEEEE
EKBOBBREXRD EBY 3R TSN, G=
0.0002 X T37%; G=t&fnEE#HE (ugAFDW/{#/H), T

=7k (°C) (*=0.99),
FREEEF, 33(1), 9-13, 2005

BRRNEBREESICEITEH 7 SERBRERIIL
URADERRHE LUBEEICDOIT
TIFREME « A A < 1LISERT « S ARAIE
1999~2002 “ED 4 4FR, + v 5 AT fEMEIC ALC 2
&L BGERGR ATV, AR O BRI © B4R
DUET N R HIRIC B T 5+ 7 7 Yk 0 EiREMS
FOFHHRAWET Lz, ZOFEE, Y7 5 S0 KK
BIREHE 86~924 TR EHETE S N, 2002 0 &FFE
L COW i EDBIHO M ES S, F, BEI
B BHEEEFRRE + v 5 FE NiEREEO GRS
& 2GR DEA 1 68.2~100.5% DEIFHIC & - 72,
—, K O EHERIL 2.6~16.8% EHEE S, 2002
EOFIERP—FED - 12,
FREEELF, 33(1), 15-20, 2005

tiBEHEERICESIFE Y 0V 4 ATREHEOERRFHD
BEER
fhe e RIESE « #EILUETT « PENE—

JtiBEHLI TR s hicz o v 4 AT EEOBE) 5
X OHEINRE, FHE A S hICT B 2%, 1990 i~
1997 FFITHER R S N fEREZ L D F &7, R
Nty vy A BEIHRIES T H 2 HFEE T, EEMEe
I & » TURED S SR E TS Nz, Bk
1D 10~12 kL, 280 10~12 Hicix %<
0, 3METD4~6 AL 10~12 HIcEh -1, TD
S, FHEMT TGRS N2 vy 4 NTREEIR, i)
RHESICEE 0, 1SKE» SHEEMAL, 0% 35
FCHICEFLMFICEEMCREME cliEINE LE
Z’_ "9 *L f: o

FREEELF, 33(1), 21-26, 2005

JIVT TEDHMRNE—RIKEEE—
lfE=E - JLHE—

7 V= T EDORHROBURE RS 5720, KilgX
Bl & R OR DM E A IR L 7o, £ 72, JI4F
DIESFRIAEE L Ea— L, KEXL~NLVTI L=
I EOERLE L EHERROMEEAA L L, v
EEJED 54 F 3 7 R FFEH R & ERERICEI VT
too IEDEERMRHAEITB VT, HURMEAD[RIER D
B IEENNREFE 2 5 HHDIE 0 - 72 b3, Eolal)
EPBONTWEHEAGH D, o—hVIEHETH B &
7= T EOFRRGAZE RIS B AJREE S B B, S
13, HiER O & EICERA ERNCIEE L, R RR
EREFERNCEHME L TOWL T ENEETH B,

SFRIEHE, 33(1), 27-43, 2005

7O EHEDRETE: TV 7 I EDREELSEEHS
S UEEBROREEICDINT
ok BE e JLHE— - EIFTESE « RN

7 U EHHOEELHOS b, FHox 7y EDfES
EREEE) (7)) 2 — v v VIEGKTE DT DOFEE ALPI
ERAFINERBKE) B X OREHEMGROBEME: 23 L
Too THET U EHORIER I 2ENTED L TL 308,
KWK (V' 7 7 B) oftERIZEATKED FAIC
EhmnWHEINT A HERAINA SN, £, MESE
ALPI IC 3 HBEARAR DS A S s, [OlREEOE X D
HootHE SRR ORISR I/ NS <18 - T, K
X o EERENE, B D ALPI O Fic k - THEH
DEERDMR RIS BBEEKED FRSET > TH
5T &, FIEHORBRIRT EEERIREIRICEA L
TW3 &0 EHEE I NI,

I, 33(1), 45-54, 2005




Saibai Giken, 33(1), 1-8, 2005

FREERRRE, 33(1), 1-8, 2005

ERRIETICE TSIV AN =DER, EDR,
SMEICKRIZTIKBRDEES K UMEMEDE DFIEDH A

# H

EF 1
jj*

Effects of water temperature on survival, spawning and hatching in adult

female snow crab, Chionoecetes opilio, under laboratory conditions,

and a trial to determine larval quality

Tetsuo MORITA

Ovigerous females of the snow crab, Chionoecetes opilio, caught from the Japan Sea were kept in the tanks in

which temperature was regulated at 1, 3, 5, and 7°C for five months or two years. The time of larva release,

numbers of newly hatched larvae, spawning rates of females, as well as survival rates of females and larval quality

were recorded. As a result, it was seen that there was no difference in spawning and survival rates of females upon

the first larva release, but numbers of newly hatched larvae decreased at 5°C or more. Spawning rates, survival

rates and larval quality decreased with increasing temperature at 5°C or more upon the second and third larva

release, and markedly decreasing size and numbers of the newly hatched larvae became apparent.

On the other hand, there was a relationship between survival rates up to the second zoeal stage, and body size

(rostral-dorsal spine distance) of newly hatched larvae or mortality rates of larvae until day 6 under non-feeding

conditions. This result suggests that body size and mortality rate of larvae until day 6 under non-feeding conditions

may be used as a practical indicator of the quality of snow crab larvae.
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Relationship of growth and gross growth efficiency to rearing

temperature in juvenile Manila clam

Ruditapes philippinarum

Yutaka KoBAYASHI, and Mitsuharu TOBA

Juveniles of the Manila clam were maintained at 12, 18, 23 and 28°C for 14 days using a closed re-circulating

air-lifted upwelling system. Initial mean weights pooled for each treatment were 53.6, 54.5, 58.8, 48.1 ugAFDW/

ind. (AFDW: ash-free dry weight) at 12, 18, 23 and 28°C, respectively. Growth rates and gross growth efficiency

were determined.

Growth rates were 1.9, 11.7, 25.2, 45.2 ugAFDW/ind./day, gross growth efficiencies were 8.9, 33.6, 43.2,
57.0% at 12, 18, 23, and 28°C, respectively. Both growth rates and gross growth efficiency increased in proportion

to temperature. Total ingestion rate of the juveniles also increased. The relationship between growth rates and

temperature were best described by the cubic regression curve: G=0.0002XT>78, where G=growth rate
(ugAFDW/ind./day), and T=temperature (‘C) (*>=0.99).
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HRUBIZEIAT  T293-0042 T-IEIEE #fi/NA LR 3091 (Chiba Prefectural

Fisheries Research Center, Tokyo Bay Fisheries Laboratory, Kokubo 3091, Futtsu, Chiba 293-0042, Japan).
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Ffli E <, HEEDRLKEPSWIEES ST
EED LN, oF D, EREETORHBRICEW
T, COKBHEHFTITZ 2R UEKETHETSC
EWERMTHZEEZEZ OGNS, 2L, E/KETEHEE
DEMEEEZLADT, 1 HYkD ORiIREBEN
HRINBE SO, &AM, 74 ) HEE RGBSR
73 160,000 FHNE /ml Ll Fic s 3 &, SRR & DAY
EMEEZET L EPMEINTHEY, Lich-T,
/KR OEE TSR E AT 5 fcnic, WERE
DR EGHARE 73 1T L B RAEH RO TRASLFE L 18
5, EHIT, GEKIETRKEDEMSES PSS, #HH
DRI A T I AIEEMED & 5 7o, FuKPHEs
CORBEEAMIET 3 EBNERAIR &5 5,

AFDW ~ — 2 DR ERZER L, #%E 0.77 mm © 7+
) HEE (R. decussatus) TlF, 31.8~54.9%Tdh P, A%
BRofER Lt v, tho “KHEOHEICTH F 2 kRS
13, KEER S 74 A (Argopecten ventricosus) Tl 36.1
~74.9%3, /N— Y =7 4 % (Crassostrea virginica) T3
11.1~22.6%%, & 5% F4 414 (Mytilus galloprovinci-
alis) T3 2.81~32.11% 7 LML SN TV 5, HEZNH
FEBEKECHEMERIC K D B 20, ThoofHE
Wi 5 &, 79 ) HEHOHEKESRIPOEVEER
55,

AEBTHU SN 74 ) HEHOKREEE 1 12~
28°C TRAKENEWVIZEHEL, 0.02~0.18 mm/ HT
Hote (F3)o —F, #E08mm D3I vy A HHODKK
L, 7~20°C OHIPH T I3/KIRIC A LT 750,
20C THRREW D, LnL, 25CITTE % & RNEEE 13K
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T L, 30°CCli3 10 HRE T T 5%, F7c, 3% 6.3 mm
DK HAHEEL, 7.5C TREKE (ZFED SN W, 10
~25°C OHEIPHTIEKIRITES L THREFRMS EF L, 25C
TRKRER B, L L, 27.5C 107 5 EERRBIETL,
35°C TR T 59 51T, #EE23mm O~< 7 U f
HiZ, 10°CTRE ZFED SNis 0, 13~34°C O
TIRIKBIZEA) L CRRERDEEI L, 37°C TREKER)
KIBIIE T T 39, oDl Ehd, TH)HEEDEK
FEEKEORERKIE, N~ IHEHOZKEL, Y7
AHEH, NH H A HER & 0 AR ASE D,

[G1FE A H oW & HEH T OREERE & kiR OB %
s 5 &, 7 ) TIRYEDESE 3 9~30°C O
Fc/KESEOVIREELD, REBROHEPH T, HEHE
WD IR 2 B ORIRIC R X 75E VIR RS
nixhote, LrL, Sk o iR OREICE T
BHEMIHRIEREIL 108C Th D, YHEDOE (7.9°C)HD &
DiEV, DED, HEREHIE X 0 EOKRSE T TlidEs
FEHLPTVWEEZZ ONE, Y7 A MEDKEEKE
HE ORI, 10~26"C OHIFH T /KR L ThlkiE
HEI3H, 26°C TREEE IR LD, 30CTid 8
A TR EAETIET 519, <) T3, EREHYA
EOKRICBT 2 RE T, ABMAEOREIE 15C 25
24°C £ TREPHIT, 25T 75 30°C £ TlrAaEc B
L, RCICE->TEMITE N T 5 BTV B, 37#
O MH T EHEH O RICET KR OFIHIE, K
EHEVWRRSNABVY, THY) « Ivs A4 TRHEED
EOM, ~N= ) TRIEDIE S BETRL, ik
WIPITES L5 TH B,
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Mark-recapture experiments using Spanish mackerel,

Scomberomorus niphonius, in the Eastern Seto Inland Sea—I1IL.

Stock size of yearlings and recapture rates

Hiroyuki TAKEMORI*!, Hisashi SAkaAMoTO*!, Hideki YAMAZAKI*?, and Akio IwAMOTO*?

Mark-recapture experiments were conducted using marked seeds of Spanish mackerel during 4 years from

1999 to 2002. For marked fish obtained with yearling samples, the stock size of wild fish and recapture rate were

estimated annually. Based on these results, the stock numbers of wild fish were 86,000-924,000 and numbers in

2002 were the largest in 4 years. In addition, recapture rates were 2.6-16.8% and the rate in 2002 was the least in

4 years.

2005 4 6 H 1 H52H

HINE T, Y7 5 Scomberomorus niphonius O &5
[EIfE D 72T, 1998 i O M TBIE NKEER ST

vy —BEEREGEY vy — QI TERRE L v
g —1 W) THEESNIY T T OREE R EEM L
S 51T 1999 D 5 13 T OFRF LN RIEHRE D 7o b A TR

IR A L AR A 1T > TV ALY, RiRK IR
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Z 2T, 4lE 1999~2002 F0 4 7 FE O G (UL
T MR &V D) M5 T OFiFE RS S N
RS (XD 280 28F 04 7 5 Yo &R
BB LA O BRI DL TRET L co TG T
%o

B 4H7

© FNRKERRS
Y TS

| |
K #21RKiE, 0; KBRE, Ha; {BEEE, Bi; WEH#MF (Hi; 1BH#)

1. PR AKX
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NNESIMTERZ, &N HER L O R B AT
WhREThiiasnzboTh s (K1), EiE LTRE
F[ITALC (TS vyavrLyyv) BXOTC (7

*OFJNNEIKERERS T761-0111 &I EATE SH ] 75-5 (Kagawa Prefectural Fisheries Experimental Station,
75-5 Yashimahigashi, Takamatsu, Kagawa, 761-0111 Japan).
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R1. HENERIERICE T 5% 7 5 MO MERIEARS & 0BT O PR
MLs U VUEEE  AUEEE T %0 zof 3t
1999 154 (6) 1n @ 0 (0) 15 (1) 4 (0 21 (1) 215 (10)
2000 174 (22) 34 (34) 254 (44) 55  (6) 2 16 (6) 545 (113)
2001 454 (7) 20 (5 218 (0 107 (2 165 (6) 10  (0) 975 (20)
2002 695  (28) 1,609 (188) 359  (19) 317 (11) 87 (5 65  (7) 3,132 (258)
() FHiEH  HLILUM: v7IMLILME ~+HvAmLaLf
ZOM: IVEESE, B SRS
2. HEREREIERICE Y 5 5 7 5 M0 KA R DR
R . = RGN ; _ )
BN g PERO TR gonm NooswmmE arim) oXE
£ OEED) T mEREE @) ” (R B (R~ B
(M) (m) Mm—m)/m
1999 5,598 215 10 114,759 1250493816 [ 45,449— 184,069] [ 51,047- 189,667]
2000 22,619 545 113 86,473 48620099 [ 72,806— 100,139] [ 95,425— 122,758]
2001 5,468 975 20 261,097 3325004701 [148,078— 374,116] [153,546— 379,584]
2002 82,992 3,132 258 924,492 3005980147 [817,032-1,031,953] [900,024-1,114,945]

NTHA Y V) ABEE LIRS B\ (BRI A S
H LI AERIERE A S B HS, ALC (39X TRk
HLTWAIENDS, EMMAIIEALD ALC DFHIC X
DHERR L Too RIS, EERGR L 7o/ NGRS (2K
25~45mm) & HPIERE IR L REREEE (&R
83~230 mm) M3 %%, /NERRERIC D W CIE R
DIEFFITDRC B RVELH LI L5, KT
KEGREEO TR B RS & O EHlREREIC & - TEIREK
EFERANTE L. 7, WP NS TO &R
BB & OFHHROMEE & Lictow, BEtiEEcoEAR
B EERMERIGETED SRV 7,

CCT, 4 WFOHFNHERAEEICE T 5 LKA 0D
ik O i RIREAR R X OHEA Tt O Rk o FH R AL
AFRIT, 4 W EOERBROFERIRIE L FFEDY
A O H BRI A TR & ki CRBUBGRED
OFEHfEREZNENAE L 21TR L1,

FNETEY 7 7 OBRER D 72 1998 FELIFE I i
FETHBHLS LEOME O~11 A) ZKfaz LTw
b L2 T, IBANOEEARIZFIC 10 HIcFE ML/ L
S LoRBIRETRES N bD LS DY, HERIC
INUEBEBREPC AT CER I Nz bD, b5 VIFE
FO2F A VAR UETRES NI DDHhD SHIES
KAFLIZbDTH B, —7, BAOERGMIE, &K
IR, KB, SRS L ORI LR T Lo aEqE
HoETiiEs N bODhh SHEAICAT LIS D
Th b, T L TTOEARFOESGD LD ZEEND,
W N RIS B T B 7 T Yk o REVRETE R
PERO T KRG IRRHE X O m O iR 2 #EE L

72o
LHRRABEFRBOHETE 1999~2002 FEDOZHEDY

R BEIREE (V) IR X bR,
(NY=M®mn—m)/m
o2, M. EERGREEL n MR, mi AR
tho kAR,

F72 N O4SEE (V) & LT N @ 95%(SHEX S D B EL
%, NE1.96/V 53R 7z,
ERAOBBEDOHETE HMRLHTT sI1cYcy, *
IR PN R ARSI B B Rk O R PR R R Sk
W, BoNiRREER S BIREH & BEDOEERA D
R EHEE Lic, T, WANERSERICK T 5
A ORFHER R) Bk ki,
R=cm/n
722l el U TP MR O ERFHI TR s e
HE P SR A D Yk B D IE D), m/n: (EEkEE
F(EAPOEFHAED D 5,
Z L CRFEOHMR (7 %) ZKIicL kw2,
#=R/M X100

YRR ERER O ER-RER 2 IOR L, %2
X 0 HEE NIBEEEHRIC B 0 7 5 45RO KIRE R
B, 1999 423 115 T, 2000 4743 86 T, 2001 4
1261 TR, 2002 445924 FRE D, 4 HAETIE 2002
FEOGFERERNEB L T\, £z, STEHEE L 728
PRI T DY 7 7 Uik O RIRGFERERE, +
7 7 R NIERE O ERGHEY TR S MYk E R
BEHE L, ToREEEIBLO2ITR LIz, &iF
SHMIC X A EFEM & — METIc X HESNhTH
D EHIRD 2 E AT bD ET > TV A2, AolfHEH
RN SHEE L EIRERIZ, kKo KRIREFERITK
WEREMA IO E Lic, 3 &0, EEkfamEiiER
DOWTE L BB N+M &G X 52 Ei5R
BN OIS (N+M)/N 13 68.2~100.5% D&EPHICH -
to XHIT, F2ITN D 95% [EHEKE O _ERH & FRRIC
ZTNTNIREB M 2INA &R (N+M) OXH
R LTchs, TN &GS & 2 EIREM N 2 ik L
720 T DFER, 2000 F2FR D 3 HFITOVTIEN O



®3. GFEHlG L ORGSR X 2 PR
O 7 7 Hig O GO

HFFHL Tk R A SR R
— (%)
T T A
FRER pmreny womres T o (VM)
@ W ey @0
1999 176495 114759 5508 120,357  68.2
2000 146796 86473 22,619 109,092 743
2001 364,168 261,097 5468 266,565  73.2
2002 1,002,251 924,492 82,992 1,007,484  100.5
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RIS O BEMROMERR 2R 4 1TR LI, %4
X 0 HEF NI BT 5 0 T 5 Rk O B R
1, 1999 FEA3 13.3%, 2000 4% 16.8%, 2001 FA55.5%,
2002 05 2.6% & 75 0, 2002 fF1F 4 44T b B
{&fﬂ el f:o

z 2

B AR » SHE L REOEFER N +M
WFETRFHINIC X 2 EFREBN &L EPL, 512X 2
IR L XD ICmFICIEOHBEB R O N &S, K
WO EZE W HEE HEI3 24 TH 5 T EDURIR
INtz, 5B, 2000 FI2ONVWTDA N DA (N -+ M)
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RICHRICO W T 5, RFFRICBWT, ¥ 7
SRR OF/R 1, FICXENTYFEBHEHD
D 2.6~16.8% DOHIFHICH - 72, WEITAKHIIE & [6—Hg
W, v 7RO T ) NT RSO FE S N
THEDOD, WRI N7 ) ORFEFENOFRHEE 3.7~
11.3% OFPIC D - T, AlElOY 7 T B O Ff#FEE
PFcAER & o7, FHBRFEOHHEEA S &, 2002 4F
DFHEN 2.6%6 LR OELS Lo TV, TOHERKEL
T 2002 FFIFE IR N B2 WEN I EIFE O Yk o
FERKC VDI W ENEZ SN B0, BERKD/ DI
WD, 200244 A5 [+ 7 T NilREEE IR RS
il ORI HADIEE > TV A LD EBEbNE, &
50T, BFEOF LEFRBN+M OBBREX 3ITRL
720 X3 7» SEIFEREAD IV 1999 £ 2000 1T 13
RN E L, BRBHNZ WV 2002 I HMFEIMEL,
BOMHBEMRFEbLNE, TDI EMDE, 7 T EROKIEE
MWEVBASIC BB OENSV D L Eb N3,
& A TESRBOPRAHEEICY > T, =54 ®
ESATEEENTVS KT, WREEKET I 5 EH
Azt U, 88 IKE S N RiEE2 258
B LT, AT T ORI O RS AR HEE
L, &sicznsigmdefics &ML, gEao
FHIRARTE T 2 EMEE LWV, ETAD, 475
BIREEERTH D, EES NS EELTR LECTEER
L ichcbl s, BAESTH B OEREHBAT
BENH B E, SSICHNETERESNICY T 51
AT TR EIFE TGP R LA TN (3SR d 2 2 & 78
Lo, EATETORKRAENIET I CNETH S, L

R4 WA BRI E T B IR ORI R & O TR OHEE

g NUMGRBE e WPNBEGH MR RORRRHC MEREITHE
G § ‘(n) R T]E2r2 - im) J; (Z“) M FIE R R ‘fﬁ‘ﬁﬁ%@( CRIIFET) %)=
(m) (c)3% (R)= (cm/n) M) (R)/ (M) * 100
1999 215 10 0.05 16,053 747 5,598 133
2000 545 113 0.21 18,309 3,796 22,619 16.8
2001 975 20 0.02 14,636 300 5,468 5.5
2002 3,132 258 0.08 25,968 2,139 82,992 2.6
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RERINIE & Ymefa 7 5 DR 7 — ¥ 3 & N B AR
fipamt L, snoh oy 7Y v IETH LD
ERTEERET T 5, T L CEEATS ToEaRER %
ko, FnAuEHREERAS] X HIE LEFEEC R
HE L, SofER & BB 24080 d A 5,

st #*
AWFFEITIICH I, UFAEAD AT TH IV

Fo O P N BAFRITIR O 7K EERBR S TH 21 ik 5 D Hr bk
W L E 9,

£ & X B

D

2)

3)

4

5)

8)

AR e PR K - FEE E e PTARIAE (2001) P &
Nnicy v 5 OB, BB, 29, 51-53.

WA K« Rl B« ATFRSLE (2000) 4 7 5 Rk
Bricowvw GaH, - RIS S S (1), 33
35.

PIFROAE « IRAR A « REE & o (g seft « SR
(2005) 77 PR S IC B 3 % 0 7 F R R
BEjhiEic oW, FRESE, 32, 25-34.
PIFROAE « IRAR A « REE & o (g seft « SR
(2005) #E B HIREHICE T 59 7 5 0 A ORE. #
REECHE, 32, 35-41.

W N XOKEERFZEAT (2005) SR 16 554 7 5 A IN#ER
B EIFREM. Foos EE I KK © @3 HFE, 1021-
1057.

B OREDC « BB (1984) MEF Mg B HHKIC B U B 7
) NLHREE O AR & = OfGE (BEF156~57 4£E) 1
FRIEEE, 13, 49-61.

JHH BH < 88 BHIC « ZRGIE N (1984) = PN s BES iE
B 5 7 ) N TR O RE & Z ofE% (IEH1 56~57
) I EDBREOST & SR ORRES, FREEE, 14,
63-77.

JLHE— (1996) FIEHZE D G « S WITVEE (3),
57-72.



& 1-1. BEREGRAEER (1999 4F) (Hf7: )
s . eiIE=Y
53 i ik A By 4 X i .
(mm) 1A X 53R
NGRS SRR EE 6/10 25~45 ALC 2,778 2,778
KAV SRS 7/23 200~250 ALC 84
& & T/ NHHSE 7/1 150 ALC 714
TR i 7/8 120~150 HEET+TC 2,132
AR EiE 7/1,7/5 120~150 PEE 2,322
ST EiE 7/8 120~150 BEET+ ALC+TC 168
e AT R i 7/1,7/5 120~150 HEET+ ALC 178 5,598
ALC: 7OVH ) vyavrFLry v
TC: F h5H A2 ) v
& 1-2. Rk AORASE S (2000 4F) (Hf7: B
. . R
X5 et it By A X s B
(mm) el X 5yRIET
INEfGR SRR ST 6/15, 6/20 35 ALC 50,500 50,500
REURR & va ET/INHHIE 6/30, 7/7 110~130 ALC 17,867
/NG AR FERTPUEH L 7/11 120 HEF]+ ALC 3,300
SR B 8/2 230 HEF]+ALC+TC 1,452 22,619
TR 1-3.  EHORAEE (2001 4F) GRERL: B
s . TR
53 kit it iy 4 % 3 :
(mm) el X 53Rt
N SRR B 6/12 34 ALC2 55,000 55,000
KBRS i/ HsE 6/29 99 ALC1+TC 2,083
/NGER L FE T PYiE b ST 6/26 83 ALC1+TC 1,280
ENATHZOR B HisE 6/29 9 ALCI1+TC 2,105 5,468
ALCL: WM bfrfizig
ALC2: £F 10 mm /=7
TR 14, EERHORAEE (2002 ) GREAL: B
g . eiIE= s
53 it fikm DGR AX i :
(mm) el X 53Rt
N SRR B 6/6 40 ALC1 51,000 51,000
KBRS hi/hHMsE 6/20 112 ALC2 33,000
& ¥ E /NS 6/22 93 ALC2+TC 8,389
ENATHZOR B HisE 6/22 105 ALC2+TC 10,998
AN 6/21 109 ALC2+TC 4,468
It L1 ] AR HT i S 6/21 127 ALC2+TC 2,353
F T2 HT 5 6/21 101 ALC1+TC 8,180
TR & 7/5 152 ALCl+ _E TC+EEH » b 10,765
it | LI ] AR HT S 6/21 127 ALC2+TC+ H#EH] 4,839 82,992

ALCL: W bifaisig
ALC2: £F 10 mm /27

— 19



1% 2-1.

MR D AR, HEBIATFIRILS & OBk ORAURGRED o Flikb

(1999 4£) GREAL B
T
+H — - : : .
SR fimzk = TR NS fotkiE it
1999. 7 H 31 (2) 11 (2) 42 (4)
8 H 18 (0) 35 (2) 53 (2)
9H 5 (1) 5 (1)
10 A 72 (2) 72 (2)
11 A 1 (0) 14 (0) 15 (0)
12 A 15 (1) 15 (1)
2000. 1 A 13 (0) 13 (0)
it 0 (0) 54 (3) 119 (6) 0 (0) 42 (1) 215 (10)
AR (ko HREHD
&k 22, MiRiEARE O A5, EHIATFRIS L Ok CRIBGRED o Pkl
(2000 4F) GREAL B
A : S : : .
SR fim k= TR NS fefKiE F
2000. 7 H 28 (0) 5(3) 39 (35) 72 (38)
8 H 153 (0) 20 (1) 191 (38) 364 (39)
9 H 8 (0) 1 (0) 103 (9) 41 (11) 153 (20)
10 H 26 (1) 27 (5) 12 (1) 65 (7)
11 A 10 (0) 13 (0) 22 (0) 45 (0)
12 H 42 (8) 42 (8
2001. 1 H 1 (0) 1 (0
2 H 2 (1) 2
it 199 (0) 26 (4) 372 (83) 68 (16) 79 (10) 744 (113)
AR (ke o HEHD
& 2-3. MEiEAf O AR, dEHIATFIRIS Z OEGRE CREUSRED O Ffik
(2001 4£) (Hf7: )
ik
FH ) S— : : 5
R fiaEE = TR AN fo ks E
2001. 7 H 111 (0) 23 (2) 25 (4) 159 (6)
8 H 102 (0) 18 (0) 216 (3) 336 (3)
9 H 222 (3) 222 (3)
10 A 158 (0) 20 (1) 178 (1)
11 A 38 (0) 52 (2) 125 (4) 215 (6)
12 H 3 (0) 2 63 (1) 68 (1)
2002. 1 H 10 (0) 10 (0)
it 213 (0) 41 (2) 662 (10) 54 (2) 218 (6) 1,188 (20)
AR (kAo fRER
& 2-4. MEEEAf O AR, dEHIATFIRIS Z OEGRE CREUSRED Ok
(2002 4£) (RAL B
Tk
FH ) I— : : -
Tt i TR KBxi& fo ks B
2002. 6 H 23 (1) 147 (147) 170 (148)
7H 3 (0) 1,133 (11) 260 (38) 1,396 (49)
8 H 240 (5) 167 (5) 248 (16) 655 (26)
9 H 208 (7) 59 (0) 267 (7)
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Results of release experiments of reared young black rockfish,

Sebastes schlegeli, in the Suttsu area of southeastern Hokkaido

Masayoshi SAsAKI, Shyuichi TAKIYAMA, and Shyuichi NISHIUCHI

This study on reared black rockfish, Sebastes schlegeli, released in the Suttsu area of southeastern Hokkaido

in 1990-1997, aimed to ascertain the migration, age of recruitment, principal gear used and recapture period of

tagged fish. Tagging experiments were conducted using yearlings (total of 37,701 fish except 1991, mean total
length (TL): 73—-150 mm) in October or November 1990-1997, and using one year-old fish (total of 1,066 fish,

mean TL: 162 mm) in June 1996.

Released rockfish were found at the release area and its adjacent waters and were mainly recaptured by fixed

and bottom fixed set-nets. The number of recoveries began to increase from the summer in the first year and

increased in April-June and October-December until tagged fish reached the age of 3 years. From these results,

we concluded that tagged fish were mainly caught during the period from the autumn for one year-old fish, to the

spring for 3 year-old fish at the release area and its adjacent waters using fixed and bottom fixed set-nets.
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Effectiveness of stock enhancement programs for the kuruma prawn,

Penaeus japonicus, in Japan: present status and problems

Katsuyuki HAMASAKI, and Shuichi KiTADA

In order to elucidate the present status of stock enhancement programs for kuruma prawn and analyze their

effectiveness, we present trends in fishery and release statistics for this species for all of Japan using data for seven

specific areas. In addition, we review the results of recent marking surveys for estimating recapture rates of

released juveniles. Kuruma prawn catch greatly decreased after the mid-1980s, and juvenile release did not very

much affect catch trends throughout Japan. Although the estimated recapture rates exceeded the breakeven point

in only a few case studies, high recapture rates were reported in several cases. These facts suggest that stock

enhancement of kuruma prawn can be successful on the local scale. It is therefore important to use scientific

methodology in order to estimate recapture rates and evaluate the effectiveness of stock enhancement programs for

kuruma prawn in respective localities.
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R UIbRE I GRRER O RIEHR I BRHTERm W EE
ZONTELD, BIBS32 3 0RKYIRKREICE->T
iR OB A K 2R T, FEi» S N
BT L gz RIREE L L 25, KRk
FORBMESHFOVC LIk o %, ThERH L THRR
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HlbX B L R NBEX THEES o 7 v < T B O/
AL T, RiEnOSFEE L 25 L H

WHHD T B Y+ 3 Crangon affinis BHI 5N TV 31,
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HOREHEZ A 2 5 E LT, EERRT 285481
(3, 1) Homic @ (= efiligo 1 #8) 230E LT
YHEOMAZLS ST 2) ~NEHEEMSEA LBV X
5 I HEE I AT B 2K LR 2 Fik, 3) B
Tl O B0 #EI7E &  IKFEE Todutiid 2 F
B, 4) BRI EE U B WIS TR 2 IR LBGR AT
R IR ICHIE T 2 FELREEsh, KHon
p I WFhoFk b N EMBEORBICK S
WADHERETFSEEZHNE L DTHD, 4) T
FEREO N Y F ) v SEDOR b LRIk > THL L
BWEEOEHGEN L TVWE bDEEL NS, HiE
i & RVt chEER L, TOF FhK
RINBEAGHVY, Z T TIEEBENERIESHES
N3, 51T, FAWEICX 2FRIC IR ICE
WCEF TS oRELEES 2R b5 578, C
D& BHGHRFED S B, 1) & 3) OFENERICEE
INTVBDMFRIZE WV, 2) DA TFEITHOVTI,
RATFERITHE L CEWESERMEONIHANDH D,
ZOTEERBE L TOFIMEMRENIcmZH I
L& N 5 T2o 4) DFIWEIC & 2 BREEEIR O %A 1
Pehilm & blss U 2o BFFREE i b i o BALL » 7R3 13
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Z OFER, FHOREIC X 2 BIEE O EER GBI
R U CHOREH I I 2 5, 6 BHERICIFK 6 f5mh -
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T, D 720 RIE L T WO BIET D 24% H[EiE L
LHELTVWE, X5, EIFE/KEREREO 1 CWT
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NOEERCHRERANCIIVEIC 2 Hid® 2 Wi 3 HE8I
L Chitid X & BRI T 2 X% #%E L Tl
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b B0, FHEEDE L, VRS o 2 i
BREANLLERDERICH 52 (K5 2D & I3
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LEZ MDD, FREEASEERICEEE KT 4 T &
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Catch fluctuation in Haliotis spp. abalones: annual landings of

Ezo abalone Haliotis discus hannai in relation to climate

oscillation and stock enhancement programs

Ai NAKAMURA, Shuichi KiTtADA, Katsuyuki HAMASAKI,

and Hiroyuki OKOUCHI

In this manuscript, we have summarized the catch trend in Haliotis spp. abalones in Japan, and have placed

particular emphasis on the nationwide effects of climate oscillation and hatchery-release programs on catch

fluctuation of Ezo abalone Haliotis discus hannai Inshore surface seawater temperature in winter from January to

March and the Aleutian Low Pressure Index (ALPI) were examined as explanatory variables for climate

oscillation. Recent catches of abalone decreased throughout Japan; however, annual landings of Ezo abalone in the

North Pacific region (NPR) tended to increase with winter seawater warming. A negative correlation between

catches of Ezo abalone and the ALPI in the NPR was found, but the absolute value of the slope of regression line

became small after the initiation of stock enhancement programs for abalones. We postulate that the recent

increase in Ezo abalone catches in the NPR was influenced by the increase in survival rate of wild juveniles due

to increased winter seawater temperature brought about by regime shift, as well as increased efficacy of

recruitment from enhanced population sizes based on stocking programs.
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