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Development and Occurrence of Larvae and Juveniles of Murasoi,
Sebastes pachycephalus, in the Sea of Japan

Toru NaGasawa'’

Abstract

Larval development of murasoi, Sebastes pachycephalus are described and illustrated based
on 16 wild specimens. Larvae of this species are extruded as flexion larvae 6-7 mm SL with a large
head, large pigmented pectoral fins, and rather deep body. Notochord flexion occurs until about
7 mm SL. Transformation from postflexion larvae to juvenile occurs at 11-14 mm SL. Planktonic
larvae and pelagic juveniles occurred in near shore waters, but not in offshore waters deeper than
100 m. In Sado Strait and adjacent waters, larvae of S. pachycephalus including flexion larvae
(6-7 mm SL) occurred in March, April, May, June, and December. The pelagic juvenile phase of
this species is very short. The large size of larvae at parturition and short planktonic period of
this species may prevent offshore dispersal, during the early life stages. This strategy may be a
typical one employed by the nearshore rockfishes.
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JGERTH B A)NVIE (Sebastes) BT FEEZ FLE LTLCERELTBY, £ftficT
100 A RO bNTW5E, 6 OFEHITERT 25 HERIZ0 T TOREM LB X OB
MIZBIFAHEHIIBVWTENFNERELVEL HOTVAE., T/, HIZIT A1) ARG
70%E) & H A B (#3018 ) THAEMEDSE V> (BoEHLERT and YAMADA 1991). Moser and BOEHLERT
(1991) 121980 E TO A NNV EBBBEDO AT LIZ OV TORF LD T LHTVED, £
ORTHREBBIZOVWTOMHAROMANIZ L VW 5B TWE, 4TV 1, Sebastes
pachycephalus\3ALHEE R IR O HAR & B L OFsEE B AT T 5 ANV E A
T, INFEOEMEBSICAERL JBRMIZA 1995), BIERVEZL Ao, filfE, $10, T8k s
THE SN TG, REIZHENE C 2 5AFHERDOTZRELH 5 T 5 25 (InaBa 1931 5 H4T
1935 ; BEM 1957, 1959, K 1966 ; /NE 1988d), MDIREE A/ NVIE R WA REIZ RS 3

(][

199841214 HZ 8 HAMX K EMFERT EMHASES31 5
Y T951-8121 HriEmiAKERT 1 T H5939-22 HAIMEX KM FEET
(Japan Sea National Fisheries Research Institute, Suido-cho, Niigata 951-8121, Japan)
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HHIRIIERO TZ L, TEENE(FRH 1935) B L I 0 KB (SHiokawa and TSUKAHARA
1961) TOXBAEEEIC B A TENIED D 2 b OOHFHADKESHEREICOVDIFL AL
MR TWZR,

R TII AR BROKEMEHVER L 2B 7T v 7 b VAR THEONEREZRIZ, 45
VARG HEADOEEE D L FEN BT AKEAAICETAHALEHET S, /2215
DHRDPHOHEEINDL LT VA OMPAEFELORBIIONTERET 5.

AL, FEROBREEZ V72w AAREXOKEM SO SEEREB X OB
HE, EAOREIZTHI VWA LRSS FRITEERN “ATARE BLUH
RGEEAKEMZEATRALMI A TIZAOFEME DS 4 IJEL BILH L LT 5.

Table 1. Summary of the survey cruises in which larvae and juveniles of Sebastes pachycephalus were
sampled in this study.

Sampling area Date No. of Haul Net Method Vesel  Horizontal Distribution
Wakasa Bay - Tsushima Strait  4-26 Apr 1986 66 130RN Surface Mizunagi
Noto Peninsula - Wakasa Bay 10-15 May 1987 33 130RN Surface Mizunagi

Wakasa Bay - Tsushima Strait  8-16 Apr 1987 66 130RN/80RN  Surface/Oblique ~ Mizunagi
Noto Peninsula - Wakasa Bay ~ 9-12 May 1987 33 130RN/80RN  Surface/Oblique ~ Mizunagi
Wakasa Bay - Tsushima Strait 12-28 Apr 1988 66 130RN/80RN  Surface/Oblique ~ Mizunagi
Noto Peninsula - Wakasa Bay 10-24 May 1988 33 130RN/80RN  Surface/Oblique ~ Mizunagi

Wakasa Bay - Tsushima Strait  5-26 Apr 1989 56 130RN/80ORN  Surface/Oblique ~ Mizunagi O
Sado Strait - Wakasa Bay 8-19 May 1989 48 130RN/B0RN  Surface/Oblique ~ Mizunagi O
Wakasa Bay - Oki Islands 10-25 Apr 1990 44 130RN/B0RN  Surface/Oblique ~ Mizunagi O
Sado Strait - Wakasa Bay 11-22 May 1990 52 130RN/80ORN  Surface/Oblique ~ Mizunagi O
Off Oki Is./Noto - Wakasa 7-27 Apr 1989 46 130RN/80RN  Surface/Oblique Mizuho - Maru O
Sado Strait 4- 7 Dec 1990 10 130RN/Bongo70 Surface/Oblique Mizuho - Maru
Sado Strait 29-31 Jul 1991 10 130RN/Bongo70 Surface/Oblique Mizuho - Maru
Sado Strait 1-10 Jun 1993 37 Bongo70 Surface  Mizuho - Maru O
Sado Strait 10-24 Jun 1994 b4 130RN Surface ~ Mizuho - Maru O
Sado Strait 1-10 Mar 1995 62 Bongo70 Oblique  Mizuho - Maru O
Sado Strait 10-19 Apr 1995 70 Bongo70 Oblique  Mizuho - Maru O
Sado Strait 9-18 May 1995 b4 130RN Surface  Mizuho - Maru O
Sado Strait 8-14 Nov 1994 47 130RN Surface  Mizuho - Maru
Sado Strait 10-19 Nov 1995 28 130RN Surface  Mizuho - Maru
MR E A&

AT L7 AR I Table 1I2/R U7z ft i CHR4E L 7z, BIITFHAOREIZIZTIC O
130 e M E MR ) > 7 % v F (130RN) & [OE70 e R > T4 v b B L POE80 em® 1) &~
74y F(80RN) % v, 130RNTIIEB U EREL, H2HIIFITHEF P EHFETIT- /2.

LR ETHRE L2 EARIIREBERICS H 5 WII10% D H R L <) VIRTREE L 721
FFesECEBIL, D5 %HERL~<Y VIAFICREE L. BERFROTRICH 2> T,
B ERFFIREE D BAT 2 1684 % 85 L THW7-.

HFHEADBEBEILSH 2o TEYI A T2 TV —RICL AREEITV, HESTHEZOBILEIC
Hlzo TIWEIIL L TG - W8 2 Bt (Dincerkus and UHLER 1977) %47 - 7z, F#EAD
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B3 A ) oS AR ERIR AR T W E 2 R E L TiT o 72, BHEBERO AR LI
FIETFREO & 9 12Moser and AHLsTROM (1978) B L OVNE (1988a) 12t 7. 7272 L, /NE (1988
a) l 355 4 BIRATRE B OLTICHIE T 202 4 3 HHaE L IEE L T b 0%, RifsE
T I xKE(1993) & [FIFRICEE 4 BITRTEN Y LTk .

PA : BETEME (Parietal), NU : i (Nuchal), TM : BtH ¥ (Tympanic), CO : #H#f (Coronal),
NA : 5 (Nasal), PRO : BRI (Preocular), PSO : IR ## (Postocular), UIO-1 : % 1 F&R
AR Tk (1st upper infraorbital), UIO-2 : & 2 F&ERAR ¥ (2nd upper infraorbital), UIO-3 : 5
3 FFRIR T WE (3rd upper infraorbital), UIO-4 : %5 4 3R F#k (4th upper infraorbital),
LIO-1: %5 1 T&BRE THk (1st lower infraorbital), LIO-2 : 4 2 FT#EE T#E (2nd lower infraorbital),
LIO-3 : 4 3 TEPAR T8k (3rd lower infraorbital), PT : BEB (Pterotic), PPO-1: & 1 # ¥kl
#H 25 (1st posterior preopercular), PPO-2 : & 2 A HRI#EZEHE (2nd posterior preopercular),
PPO-3 : % 3 £ EBmitH # ik (3rd posterior preopercular), PPO-4 : & 4 (AE0RTEE 2k (4th
posterior preopercular), PPO-5: %5 5 & AI#EE B (5th posterior preopercular), APO-2 :
%5 2 RTELATER # (2nd anterior preopercular spine), APO-3 : 45 3 Ri#B AT 23 (3rd anterior
preopercular ), APO-4 . % 4 Bi#FaTHE Z i (4th anterior preopercular ), UOP & b0 =E 35 H
(Upper opercular), LOP . T#[=E 830 (Lower opercular), IOP . [fi 2 (Interopercular),
UPST : &0 M BE#E (Upper posttemporal), LPST : TF#i# MI5E% (Lower posttemporal),
C . F#ESHE (Supracleithral), CL : #8878 (Cleithral) .

P ORI IX T — 4 7 NG R B RIBRET & 355 L 72 SERBRMEE (M2 #iPH 2520 mmkiif)
HHENVITTY I VF v S8 — GIEH#PHAH20 mmIh ) % Hvy, Bl ERAL I RICHARDSON and
LAROCHE (1979) 129¢ - 7=,

HHER DO TETE B REIX 7 (2 RicHARDSON and LAROCHE (1979) B & UK (1993) ICfE > TROH D %
| A S

AiiJE B EAMT- £ (preflexion larva) | FREBHEDS LB EZBHIEL TR WFA, ABTIIZORT

BRI CTHY, BEHTI 7 P e LTIHBIL v,

Je BT £ (flexion larva) | F3R & 25 FIE R O£

% JH B AT A (postflexion larva) | FEBZHIZE T L TH 5, WEB L OBEEORLIA A

4O IRAE [RicHARDSON and LAROCHE (1979)1Z 2 M % “prespine” & £5% L 72 »YHAfL % B4

L, aFZ sy - B0 0B L2 T 5 £ TOFA.

PERERA M (transforming larva) | g & BIEO IR BIEMS DI HA~ E BL 2 BB L Th 6 %4

IZHRE 2 5 T TOFM. S OA, ZOMLOMTIIHAL L TRy — > DEK

EATIFEFAS 5.

HefA (juvenile) | & TOREEVRADOTIIEL, AL L CoBEM/ Y — PR L7:

KEE, £ - DREICOH T D356 7 A (pelagic juvenile) & EFR/T 5. T2 IR

95 & O EAHE M (benthic juveniles) & § 4. 7272 LWE ORI L b B LRER =

B 6 LIRTIE R,

& S

1 HFHRAOHERER
(1) BRI - B8 AEOMFHEAIRS LB CBRERRIEIINMAT LI LB L UHRE
BV & B E LT D, (FARIICEEIZ BB R E IO A ILARFETE RO A8



s e & R

Fig. 1. Developmental series of Sebastes pachycephalus. A) Flexion larva 6.1 mm NL ; B) postflexion
larva 7.7 mm SL ; C) postflexion larava 9.5 mm SL ; D) transforming larva 12.7 mm SL ; E) pelagic
juvenile 16.0 mm SL.
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Ve LTIIBIZF Y 5 A 25VS. vulpes BEL T 27 54 S, matsubarae 735\ T 5N 55 (B
T2 1984 ; /NE 1988b, c), Z @ 2 HEO(Tfa S ERRE I E AR 2% L 7 B R RH 5o o xt

L, 29 VAFRIEIINE RS IETHERNTES, T/, 259 VAEERINDL A XHMBO
2L b REV. ML IRORET ORI SY — B E LB R ETHITE 5.
AREDOESBIIUToO®MY TH A . DX, 11-13; AIll, 5-7 ; P, 16-18; P, [, 5.

(2) 8 FEEIEECmmEOBMPFRE LCEESNS (Fig. 1), HEHIEARE L, Rk
PR B L CRELTWD, FREBO LRIZEET mmifkiZi3Rv T 5. BRIZEE
11-14mmTiTbN b b D EHEEEND,

F MO R EEZFig 2 [IRT. AETHIIEAZETRER CEHNINL D, 20K
OMF OB I i L T 2w, IREFOIHER, HE, A5, IMERo&TIZIo
2 H 5. FRIZELWORESGHT, i & 512, KEEELEZ» SHEREDOHN0% &5
WAFDHRLOEBIZL-So T L, ZRBM» OMEAMICIEB% /R E 25, IIMAEDL 7
—ZDIEHDENRE VDY, BHMHFATE L F50-60% 05 00T, BEIEIIZ S 65%HTH% T
13 0 MxF DO EABIZ /NS v,

(3) BEORE MEIELEROFEMTHETHEEL LTI TIZICREZELTEY, EHEL
IR DR S IE LO T 5 (Fig. 1 A). RE 8 mualthOHM AT, #EELy
B & 7 2 AN AN ER I F TR U T v (Fig. 1 B) . BESDSEEUET 2 DIEAEE 9 mm
HHEOBZBHBIZA>THLTH 5.

MEEEDFFE TR ROBEE & U CEIMBIFATT TICHB L TwA (Fig. 1 A). &REMHIIC
AD L EEEDOMEDER, KEImMmEICh D L BERITERIETS.

REED SR EHREZ OB A TT TICHIRL T 575, 850K imIdREEDRKIENIC
WBED . BB 25 LEIE T THEPRET S,

BHEB L OBHEOBESIEMICIHR LS, HEBEEET 5. AR 7mmE O%E i
fFAIAZ T > THRGTEEOIREE TS L 22 0, #EL O HIRT 5 (Fig. 1 B). 20O, BLHb 2
BIHEL, REH Omm THEDIELEBEIINAICE L 2D, BENERIET L IEHL
A XHFAITHEET & AR AL L FENEAOMERIL 2V IOIIAHTH 5 23,
AKE13-16 mmO N IZH 5.

(4) BFRAORE EHATATIREERERATEES, RS ms L OmH, EREOE -
Ml - JEE, VeEaLHE, BRILEE, WEEEES S L OEERE R ST 5 (Fig. 1A).
PRIl R IBEE ICRZE L, EEFEHCOREAERMBERIIOAT S, FE 7Tmm%
Bz TR B & IRl O B ERA L VIEBICR S (Fig. 1B). AE Immil#TH
BEWRS S ET A LI 10 b b, BEHOEEICS BRERIFEISMT 5 (Fig. 1C). FEERIC
bEROERIFL CHHAT S, FRHmoBRazIR o mfmzn s, £/, F
REMOBOEN S AT, TREBRMSOESRBIIEIHEM 2 ROl 5T 5.

LRI A S L R NHEAOERY 2R Xy — VI3ERE 9 mmbl ORI T o
LDEEDLLRVHPEEENIKE , FINTHRT 2 BOEROPEANLE > SIE5IC/2 %8
THLULABEHITIALY ORENL > T A{EELH o7 (Figs. 1C, D, E).

(5) EBMBMEBROREE ELEZOBMFEIIETR, RERM, %28 X0% 3 ZHH0E
IR, 552 AIERATALE AT B 5 (Table 2). JEBHEIIZL 29 5I2NZ CTH 4 A araE s,
554 IS ETIEMAHIE T 5. ChOSOMD ) 6, 82 5 LU 4 AT AT & w3 LRI Er %
WZHEET 5 Mo FFIT R A FET 5.

BIBHWENCIZZ C OIS A, HHAORGIE, SRR, THAMUER, MaiEs, £

H

53
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Fig. 2. Allometry of larvae and juveniles of Sebastes pachycephalus . A) Relationship of eye diameter
(ED) / head length (HL) ratio against standard length (SL); B) relationship of HL / SL ratio
against SL ; C) relationship of body depth at pectoral fin base (BD) /SL ratio against SL ; D)
relationship of preanal length (PAL)/ SL ratio against SL.

1 RERATEREERE, LAPEEISEMR, %5 1 RERERTTRE, o8 1 TARAR TR, LERRMUSERR, LHESR,
S, THEMEMTHSL., oD 5, H1 EHIRTHIIEERHICHLTSL, B1B&L
U8 2 THIR THISZERHEA CREET 2P HAN X TIZIZHEERT 5.

ZREHIC I3 B & ORSRRDS, (R IR E A Z N ENHE T 575, ThHIEHK
BIZOHFET 5.

2 FHADKFEST EEEHRIHRER

19894F 4 A I2i3 2 EDOFEA TREE LB S AT B gL IC 2T T - Tl H A CIL#H 2
O - [FREARE AT o 72, TOFBIZBWT, AT VAFHEAIZIZIEAEODFEENERBVIET
BESINTD, REFBKRRID o7, 29 VAFHARRIEFTVOED L WVIZINITK
CRFVOETOAMBEL, INLDHPEORERTIIHEAL b -7z (Fig. 3). 199044 A
WCEM L 7ZILEHBRICBIF 2 RBOEICL A THI8ME L FFICHRAIRDEFIOH
ZVIEIHICR SR YV OETHEL, WETIRHEBLAd»57-(Fig.4). ZoMo5 A0tk
VETRIED & EPBICHT COFETD 4 B L FAFICHBAIZEL  DRIZBE S T/ (Figs.
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Table 2. Sequence of the development of head spines of Sebastes pachycephalus. Presence of spines
is indicated by +. Terms of the head spines follow MoseEr and AHLSTROM (1978).

Standard length (mm)
6.1 69 71 73 77 83 90 95 96 11.3 12.7 16.0

Flexion Larva Postflexion Larva Tr.L P.Juv
Spine -
Parietal + + + + + + + + + + + +
Nuchal + 0+ o+ o+ o+ 4+
Postocular + 0+ o+ o+ o+ o+ o+ o+ o+ o+
Pterotic + 0+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Tympanic +
Lower posttemporal + + + + + + + + + +
Upper posttemporal + + + + + + +
Upper opercular + + + + + + + +
Lower opercular + + + + + +
Inter opercular + + + + + + + + +
2nd anterior preopercular + + + + + + + + + +
4th anterior preopercular + + + + + + + +
1st posterior preopercular + + + + + + + + +
2nd posterior preopercular + + + + + + + + + + + +
3rd posterior preopercular + + + + + + + + + + + +
4th posterior preopercular + + + + + + + + + + +
5th posterior preopercular + + + + + +
1st upper infraorbital + + + + + + +
1st lower infraorbital + + + + + + + +
2nd lower infraorbital + o+ o+ o+ o+
Nasal + o+
Supracleithral + + + + + + +
Cleithral + o+

3,4). T0THoORETH B AIZ200 mPEOEM E12H - 72, FHEA O HBUBEE (1
BB BRAE AKX 100) 13 19894E 4 HA7%, 199044 A 7%, 19894E5H #52%, 19904E5H A%
4% E VTN H10% K TH - 72,

PP R 0 & [T IEALER IS TR I IRES BB B L -fEE T e o7, 2
DWIRTIE 9V AFAIE, 3~6 ABLCL2HICHBLA. 72, HEEBRICOWTIET ~
2 AEBELEFEDOI - FHARTERPHARBROKEMEFTICEERE I N TV LD, Zhbso
HiZiZo g v A EERES N Ty, HEEERRLEP 272003 AT16%, 47 7°
5%, SHD4%, 6 AH8% T, 12 EEEIEAND 8§ S TOMRIFHATEEIT 71T EL
WS, F0) BEEED T RED I TR HER L 727208 E1313% Th o 72, AR
Kb E, kb OIFHERDRE S N721995F 3 AIZEB1T 5 4 7V MR O AIEIL, FiH
DG, HTEDSFHEEB IO ToREE, B XCUIREMEHO R BELOE R
THY, T 1 HFRES TR ETORBEED100 mELEO#E TH - 72 (Fig.5). 4 HD
RO SAI Y — VIZRBREREA WL 0D 3 A L, £ ToHREAH100 mEliEd
WS TH o7z, 199545 Fi3HniBmo 1 S ERZBNTFED 1 HOFH 2 HTORMPEPRESI N
A5, VTR D KZELI0 mILEDWR TH - 72 (Fig. 6 ). 19934F 6 A I XA O ALE 0 s
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Fig. 3. Distribution of larvae and juveniles of Sebastes pachycephalus in April 1989 and May 1989; negative
stations (O) and positive stations (@).
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Fig. 4. Distribution of larvae and juveniles of Sebastes pachycephalus in April 1990 and May 1990; negative
stations (O) and positive stations (@).

BEE ZMEINOORRMAIZGH LT W25, TOWTRSHKEL mLEDWETH -
72 (Fig. 7).

e IR R L CHEME L 7o —EDIFEARECTIRE L7227 V A FHER ORI 6.1-16.0
mm SLTH o7z, HINIAS Lk d % L ORI L 72 3 A ORREHFA® 6.1-16.0 mm SL
TiROILL, MWiEZFhFh4 BA6.1-84 mm SL, 5 A7 6.8-7.8 mm SL, 6 H#% 6.7-8.7 mm
SL, 12875 6.8-7.6 mm SLT®» V), FHi% il o THRE SN AFHEAIKEULT B & v o 7-{E][h
RO SN Do 7z,
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% =

LTI AFEDERY A XIR) <) YEEERATHRE 6 - TmmTdH 525, 2 T HAREICS
CHET AT A A5V (#94.5 mm SL), 2710V A (51-58 mm SL), V& 4731 (3.9-4.6 mm
SL)DEHY A4 X L) 27 ) k& (Nacasawa and KoBavasar 1995 ; Nagasawa and DoMoN
1997 ; Nagasawa unpub.), HFRICETOBADANVBEETLT VA LV KX 1A% E
BT 201, RIIOVBSBBICERTSS 7 7 2 ANV (7.2-7.5 mm SL) DA TH 5 (FEH
1958 ; WASHINGTON et al. 1984). W A ANV, 7@V 4, FV R ANVEDSHIRBHFHE L
THEHSINL O LARIZEHRICT CIEMIFRAL 2o TBY, HANOEEY 1 XD
NS o, FHREADOKIAOHMEELZ R TOEHERP OAEIREILMLEAICH
55, BAIEWEREITH ), BEIMED BEE (S L L TR THE. Zhbo
ZERH, LIV DORBRERLIL, FAMEIFETL 00, ANVEDOHTHEFIOFRE
BIR/ANRT, RPREERENZREEEZELTVREbDEEZLNS.

L3¢

38°

domari
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N I
L\ p v \
- [ s |

e | 1

|
139°
Fig. 5. Distribution of the larvae of Sebastes pachycephalus in the Sado Strait and the adjacent waters
in March 1995; negative stations (O) and positive stations (@).
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1988, 1BYEDTEMERTHIHL % L ) IIERFEOL T VA FAOSAIBILRIFHTICIRE S
NBTAXN, 70V A4BLTFY R ANIHE L THEMNIZRE > T b (Nacasawa and
KoBavastr 1995 ; Nagasawa and DoMoN 1997 ; Nagasawa unpub.). 72, HIEEIIRKTH20%
KL o ALXINN, savA, FYXANNEIYE2RDEN. ZOZEIE, AT VABEAD
A BB IBREIBICEONTBY, AR AV S GV LICEELTWwALZLITb LA
ATHAHH, Moskr and BogaLERT (1991) HilERTWB L )12, BEERBEOBALZ KX 2 EHY
A X FEEERICBIT B IMENDOSEERNBICT 5720ICETH Y, ARORREER
HE R TEREE ORI A/NY — VIS L Tnb W) llE & QBEENH L. Thbb,
EALFBEERICHE D BB B SN S M ENOZ BN % % B S 15
5 H, EIOTREEERIO/NE S L ORBEHEIET Y, OV TCFEATHEENOBELTHRON
BRNERAV/NE 7% B (ML 1991) 7- OFEATE 2 D b D ORI HE S NS,

FNTIRL T VA OBEEGHHIIERICIZEDL ) IZ2>TWBEDTHA ) H I EELH
5LT VIOV TIZEEEFENOBITBRIZOVTOHRNZ L L, FIFZET D BREATEH
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Fig. 6. Distribution of the larvae of Sebastes pachycephalus in the Sado Strait and the adjacent waters

in May 1995; negative stations (O) and positive stations (@).
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CIRAEAETENOBITOY A IV 72 EETEAHRII/ON TRV, KR TRE S NI2F
ER O RARERIZAEERL6 mm, £EH20 mmOBEETH 5. —7F5, T4F(1935) 134K K15 mm,
ZEI mMmOBADN A F TV oREIN/Z E2HME L TBY, SHiokawa and TSUKAHARA
(1961) 13452425 mmOMEAARG OMFEICAELT A2 L2 HE L TwD. F72, /ME(1988
d) I3EEL mmORMEA T FEHRPOD DL L TREL TWAA, JUdT CIREAFICE
TLTWAEE24-25 mmOMA EBEMIZKRE 2ERIZVWIDEEZONS., Lz T,
EEEAAELL-14 mmIZ T b IERELS mmAl# CHAIICR 22 00, 45V M I3EREEED
7o CERAEATEICRATL, “IREERIHEA (pelagic juvenile)” DERFEIIMD THVWLDEEZ SND.
WASHINGTON et al. (1984) BT VB L )2, TNFTHHERTFHEINTE L LD AN
VBIZIZHBE . “FiEMEA OBRBPFEL, CORBEBICBIT 2 FEEFENOBIEA A
2NV IE S D WA A T SR DR & 2 S TR, EETIIR CIREED X NVEIZIE
INEIRL o WA TE T ERE 2 A 3 5 W REME AR & LTV B (MoseR and BorHLERT 1991) .
CHDEHIICRTLEE, 27 VA OMPETFELIZANVEOFHTH KELERTA X, BE

; N
A
e
Nezu
gaseki
—38°
o v /10m [ domari
o 200m Y
A 1 L 1 1 1

1
139°
Fig. 7. Distribution of the larvae of Sebastes pachycephalus in the Sado Strait and the adjacent waters

in June 1993; negative stations (O) and positive stations (@).
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FEANE A XTRSLZ L L ZNIE) NS B A A TOREAETFENDBATIC L - THE
DB, R L TP ENOREE R/NRICT A2 LI L), IRAEHERTOAEIC
BBl TWAEEZONE, ZOAFROHFEI, HRFEORIZL - TLFEEGETH
SN BLFE L D O FEHOEREI6E ) ME~NDOBREIC L AAFBRSKEVEEIIHRIT 200
EEZON, BREMEDANVBEEIZE > TIIEEN 2 S D TH L RN H 5.
PP L TIE L TV AFEIZI2AB LY, 3~6 AICHBEL 2N, Zhid&FEn
1~ 2 HOBEREBL T no T, EBROBBEMIZIZA»S6 A 6 AN EIZH BR
bOrEZENDE. T, RESNATHOHBHRITIIToTwiEvndon, HEHAE LT
HE6 mmEDFASRESNTVE I ERLHT AL, FRAOERMHZOLDOH6 I HIC
LB LRI SV, 72720, AT VARBEOEREEDNL ATEIISITEE V) ERALND
) (MarsuBaRa 1943), ZOWAEM O AR L FRESLEL ST 5 (i) 1993). 7z, /NE
(1988d) b & 7 V A FHEBOHICIIEO RO EROBY R 2 2ROGAELRE L TBY, £
WEE AT n%@ﬁmﬁ@#%n%n HLTORLSERIAAELTWAZ L ISEERTY
5HEENT FOBETHE I E BT BETER V., R TIIEZEARICB W THHEAD
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