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Studies on the Larvae and Young of Fishes from the Boundary
Zones off the South-Eastern Coast of Hokkaido, Japan

Kiyu KoBayvAasHI and Ko6ji ABE

Abstract

The boundary zones which appear between two water masses in the sea have
been studied by many investigators as they are very significant in fisheries.

During the months of August to November in 1960 and 1961, oceanographi-
cal surveys of the boundary zones off the south-eastern coast of Hokkaido were
carried out by Mr. T. Suzuki of the Faculty of Fisheries, Hokkaido University.
The present authors cooperated with him working from the biological point of
view, studying the larvae and young of fishes collected from the surveyed zones.

The larvae and young of twenty-one families including 24 genera and 26 spe-
cies are described in the present paper. Among them, Draculo mirabilis SvypER
is a very rare species which has not been reported from anywhere since the first
record by Snyder (’11). The southern species, Trachinocephalus myops, Ablennes
hians, Coryphaena hippurus, Lobotes surimamensis, Dasson trossulus and
Rudarius ercodes are described as the first records from waters around Hokkaido.

Between the two water masses of warm and cold currents, no difference was
observed with respect to the composition of the larvae and young. Most of them
appearing in the surface layer belonged to pelagic species or were larval stages
which were living as plankton. The habitat of them is not always the same as
that of adult forms, but they are dispersed through wide ranges of the surface
layer by current expansion. The larvae and young of the myctophid fishes appear
in the surface layer by night and sink to a considerable depth by day, perform-
ing diurnal vertical migration.

The larvae of the Japanese anchovy supply the most part in number among
the total collection. They are dispersed around the tip of the expansion of the
Tsugaru warm current, appearing in the warm and also in cold water masses.
No difference is observed on the body length frequency between the larvae in
the two water masses.
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EOWTHE Liesl, BH RIS < OSRASER L, ¥ EOTROKRICRG 5 HHaDH
BURIECIED AR EREAED i, & ORBIRFABROKE, HABE, HESOWERIERIC
L RAEEOERBHEC KW SIS L BEL DR B ARSI STV,
BEREREE) SIS RS B2 SRR OASZ, T B8R OIEEREnED
WEET T AR e, AMNSEERE I kT S R L AN B AR e HEE Y T
<, BN DAEBEIC A T 5B O —TREEBRA L < & KBS - T, TRk
HEREEL, ZOKBOBEBCRLLAGHADS, ERHARCELT SEEARON, EOTE
RCELAEIEERT, : ' .
FEE SRR AE BRI > T bh BRI DHSEO# B OB RICK <,
BEERBROBMEOMEICY Y, OBy L CRESR-RARS - EE L, 215 248265
PHEEL, SRABEBOREROLOBLED ML, ECEITICE D KREID R & HERIES
BWTEZE LT,

hH3 1960 45 8,9,11 AIzHNT 2 63 S KUT1961 4 8,10 Bz fdiT % 16 M, BTT9RT, HAaxy
b (O 130em, Ex450em) % 5~10 HFIREREITHK - THE LT, MEREOKBERUIEA
18 BT 1 % B RE BN 2\ T o - R AKX 5 OB 28 1 KU L 7o
ARUCA BITHI b RIS L B - bRk B R SR E S S L E R AR B BT
3o NEHORE LRI HAEHRHICESN L, S RSB Sh - GRBRCEH T

Aug. 196]

Sept. 1960

W : Area of Tsugaru
warm current

W’: Area of Kuroshio
warm current

C : Area of Oyashio
cold current

L/ oct 1961

Fig. 1. Collection-sites of larvae and young ﬁsheé off the south-eastern
" coast of Hokkaido, by different water masses
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Engraulidae H»H%& 451 7 8
Engraulis japonica (HoUTTUYN) #FZ 7 F A4 7 ¥
MELED T, BRI E - THmT 5, ZhbOHEMAN O BB TR
T D,

Synodontidae —Y/%}

Trachinocephalus myops (SCHNEIDER) F F =T/ ?

1961 410 f, FEERIL#ORESTLHEELT LNz, K 40.9mm, 4 36.1mm, #FF
3.5mm, FER6.7Tmm, B 2.0mm, [FEEEL.7Tmm, HEESE 1L, BEES 17, Reigdi 12,
fEfEstn 8, MIMHT, MIZAE<, EFEBHRERRETISET S, FEITIR T 54 M4k
Z2bN b, AEMFEMORETH 2 FN RO K BQRIGE A EES T SITFEI 0z = 2 BE
6xtH Y, FNHOHDFNND L EILEDORES ABREB TICH 2, BREEERMILDIZNED BE
B LMD Do MR 1T 1 NS R a2,

=V EOEfIZETIE Saurida elongata (TeEmMMINCK & SCHLEGEL) 71 % TV IZEET, N
H o« i (°58) e Zidilinid 225, F & LTYOTERE, #ERRT oMok TR, RL
RIEHADEE L OBEL BT 5 2 e AlRLV-0T, BEE LTEHT 2> (ERES L-
2518) (2 X)),

Fig. 2. Traehinocephalus myops (SCHNEIDER)?
T. L. 40.9mm (Sp. No. L-2518)

Myctophidae N\&HA( 7 F
Tarletonbeania taylori (MEAD) * 5 /%7 (HiFw)
AFEIMD A7 747 e ARCEMOPFEETOAELR, WELEL 15 #Efkrke LTH
ETHAREORES TRE SNz, ThD OERIZET D2MERRIIE 1 EOWMY Th d,

Table 1. Measurements and counts of Tarletonbeania taylori MEAD

Items Length or Number (N=Number of specimens)

Total length (mm) 26.6~38.2 (N=15)
Number of D. 13 (N=17), 14 (N=6)
Number of A. 17 (N=2), 18 (N=8), 19 (N=1)
Number of gill rakers 5+14+9(N=4), 5+1+10(N=17), 5+1+11(N=1), 6+1+10(N=3)
Number of vertebrae 40 (N=4), 41 (N=T7), 42 (N=2)
Number of photophores

anterior anal organs 10 (N=2), 11 (N=11), 12 (N=1)

posterior anal organs 4 (N=3), 5 (N=10), 6 (N=2)
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FREITEF RS HESNIHEAZET Mead (°53) (2K THE L LTI N, EKE
FERABNSMOENT 7 T. crenularis (Jorpan & GILBERT) LITEESE, HBFOE; BORE
P HEOBRHRAROBREDER L - TRFIS N, £DH% Wisner (°59) 12JbAFEDOILE
BIZEZ KA SRR L - oA ER L, BIEEEROETRELHEHACAE L, ki
BB a#T 5 T. crenularis LOXR, EICRAFREREEGAKBCEL L 25T 5 ABEO BN
ZEREYHBEOEMILI, R L*ﬁ‘iﬁ@%ﬁ%fﬁﬁ (Caudsl luminous gland) BV THRIZES
NEND B DTEEL T. crenularis LOFXR LD, BXIIRABORRELSRTIEHANT
BOTRELY, o TERIIELIRR L AHEN BER BHRERRUCRESES - TFE
EHERZE L, :

MABILIATREABZEL 5/ L, KHBSECHRATARE\EN AT HA TV EO—BTHBH
&A% Kobayashi ('58) (#&dhiz T. erenularis & H 5D T. taylori \ZHB,) ITH - THELHA
ZERTWRZ 0D, FBIIHLTEFS / AFhikdfngk 527,

Myctophum californiense E1GENMANN & EIGENMANN F 557
1960 4 9, 11 HiZ 42°N, 142°E BORLET, 2K 60.4mm, 111.0mm O 2 EEE LR
A, ThdBERTH D, ' ’

Table 2. Measurements and counts of Myctophum asperum RICHARDSON
(Sp. No. L-2324)

Items .
Total length (mm) 71.0
Body length (mm) 62.1
Head length in body length 4.08
Depth of body in body length 4.46
Depth of caudal peduncle in head length 3.61
Diameter of orbit in head length 2.92
Number of D. 18
Number of A. 18
Number of P. 15
Number of V. 8
Number of scales in lateral line 38
Number of gill rakers 6+1410

Number of photophores
suprapectoral organ
subpectoral organs
pectoral organs
supraventral organ
ventral organs
supra-anal organs
antero-anal organs
posiero—anal organs
postero-lateral organ
prgcaudal organs

DD ket D =1 W B = O N =
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Myctophum affine (LUTKEN) XA ZNFH
25 21.5~40.5mm (253 8 M4t 1960 4£ 8, 11 Hiz 41°30N DBt RIr 42°N, 142°E &
KB CEBCRE SNz, EAISE 0.5 mn OERH LSRR EET 2 L EEOE M, B
RERBRIAN L RRRODRTH S,

Myctophum asperum RICHARDSON T 7157
£5 20.2~71.0mm O 5 Btk 1960 £ 8, 11 F iz dkE RO IL— RGO RE AR 16~20°C,
25m 11~16°C, 60m 10~15°C DRBETHRMER L, FRIERANTHLUEI LIS
T3, ‘ ‘ ’
2R T1.0mm (B4AES 1-2324) 0 1 BEOCHEERELE 2 RZRT. ¥ 5B FELRHBREL
B2 (Caudal luminous gland) L7\,

Ceratoscopelus townsendi (EIGENMANN & EIGENMANN) T IT5H
45 50.7~70.4mm o 11 @473, 1960 4 11 BizEILs 42°N, 142°E BEEORE S TE L h
72 BMBEMHEDOKRIIERE ~60m DT, 14°CHBRTH D,
2R 70.0mm (FEA4%F5 L-2336a) O 1 BEOHFEERELE S RIIRT, NEREBEEELIRE
Bk, ®CEP & DR RIS (Luminous scale) 7R < BET 5,

Table 3. Measurements and counts of Ceratoscopelus townsendi
(ErcenMANN & Eicenmann) (Sp. No. L-2335a)

Items
Total length (mm) 70.0
Body length (mm) ) 59.3
Number of D. 14
Number of A. 14

Number of photophores
suprapectoral organ
subpectoral organs
pectoral organs
supraventral organ
ventral organs
supra-anal organs
antero-anal organs -
postero-anal organs
postero-lateral organs
precaudal organs

BN OOt =] W =N

Congridae 7+ §
Leptocephalus sp.

74 TNz &1 5 Leptocephalus 10 A5, 1960 £ 11 - REBBHOREBS CEALI, 2K
EHBRIZRT 5482, FHE 26m, 50m &8 15°C Th -7
EAITE 4 FRTRTREIC, £8 85.4~50.2mm i2E Y, HEBIT 96~106+20~28=116~127 {&
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PHZ DAL, Rhynchocymba X > 7+ T JBIZ#7\» Leptocephalus 7:& %% 5 DAMTITH S
(EEHR)N

Fig. 8. Leptocephalus which belongs to the family Congridae
T. L. 43.3mm (Sp. No. L-2317¢)

Table 4. Length and myotome number of the leptocephalus
which belongs to the family Congridae

Specimen No. Total length (mm) Body length (mm) = Number of myotomes
L-2317 a 35.4 33.0 964-20=116
L-2317 b 42.5 38.0 106+20=126
L-2317 ¢ 43.3 39.0 101+23=124
L-2317 d 44 .4 39.5 974-28=127
L-2320 45.9 41.2 102+22=124
L-2317 e 46.5 42.5 96 +24=120
L-2317 f 46.7 43.2 105+20=125
L2325 a 50.0 44.5 101+25=126
L-2325 b 50.0 45.5 101+22=123

L-2317 ¢ 50.2 104+21=125

Belonidae #4v§|

Ablennes hians (Cuvier & VALENCIENNES) -~= 7
1960 5 9 JJ HES00 g sl OFET KR 20°C IO ES T, 45 200mm (D. 25; A. 27) © 1§
HHIE N7z AR BB 7 12 RO @RS 2 (EAES L-2359),
AR HALFEA LIS TV DL O T, JhiEE EKIE S ISR TH 5,

Scombresocidae 4 <%l

Cololabis saira (BREVOORT) ¥~

FREIENIAD S, A8 7 F A7 2R TEH L BOERFICE » THET 3, MERELE TaE
100mm LI RO, MEEEE, Wi e/ BBIRNERT L8 5 KDEY T, ZOHBRITZEE-
THELE (BRI 2RI X 100) 23R0T, /NE (°62) Ok & it 2 &, oo 115
WICB T 2L 8 H 20.0, 9 7 6.5 T, SEOERTIZ8 A 35.0, 4.4, 9 { 41.6 Ti&hir
H<, SR 10 A 47,5 L HfET A &, AEO 10 F ol 57.1 THEIZEWE RO Sz,
FETIRO HFREE b inz 707, IMRESATIRTRADEE IR T Y, HERIZmMIER-, L
EDRERDDERNIZ LA, H—RATICT Y KREIRRBEROD D » 722 & 2RI A, o sk
Wit > 37 S EOWN BT

— T ==
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DRI E L RIRANTIRET 5 2 212K - THADRIERDREE L B,

Table 5. Frequency distribution of number of saury eggs, larvae and
juveniles by months and total length

S . . Total ‘len‘gth (mm)
Number| Number | Ratio of :

Date | of tows collected |appoatance| 9% 0 1%.02(;.03({.04%.05%.06% 070 0’801 0 Total
I , 9.9 119.9129.9'39.9149.959.969.979:9/89. 9
1960. VIII| 20 7. 8.0 | 28| LB 2| 1. | |21 8
1961 VIII, 9 4 4.0 | 13 1| 8] 1! 3| 2 2 25
1960. IX | 24 2 41.6 2 1 3
1961. X 7 4 57.1 2|11 2 1 16
1960. XI | 20 6 30.0 1113116] 6 2 38
Total j 80 ‘ 23 [ \36’2]15‘23\19\1112 2| 5] 1116

Exocoetidae 748
Cypselurus opisthopus hiraii ABE KV + ¢

%R 83.4, 73.5mm O 2 {4 1961 4 8 BiZ, MILUWRFHRUEAWO 2HEBR /O,

AR, BREUEOAATHBRICTAT 5 EAMON T/, JbKE « dbkeF (°54)
R AN BB R ABROBRICET RO ORIz 1953 £ 8 f 11 H, 43°18'N, 139°24E o
HESTAEOLE 8Tmm 030 1 EHEIEBINIZ EAFI N, XWH (56 RFE) K
> TEEEN LEFEN T3, MABORAIIOTERIZE - TENHE - it (68) R4 3 ('59) ©
BWEND D,

Gasterosteidae p 494§
Gasterosteus aculeatus aculeatus (LINNE) 1 VU F

£F 83.5~45.0mm (252 12 A8, 1960 £ 8 JIZREBILEHRED 41°30°N, 142°30'E [l
D 2FBRATHELN, BEIHEOER AR 15°C iR TH 5,

Syngnathidae 5'7 AR

Hippocampus japonicus Kave %% /7 31'77
£E#21.0mm (HE 4.1mm; E%E 7.3mm; BXE 9.65mm) © 1 {H{EA 1961 4 8 HizFf93l
HREEOKE KA 21.0°C DK THEL NI,

Scombridae /¢

Pneumatophorus japonicus japonicus Houtrvyn <3 -
ZFEO?EﬁMi, BUTAHTEERE LTS A, BB, ?UJW(*&UFHEU(*%@%E?}QE 15.6~
21.0°C DABTELN Iz, 2% 8.5~9.0mm ZE 3,

Coryphaenidae < S

Coryphaena hippurus LINNE 3 4 5
1961 4210 B, REBRFHOREAE 18°C DREET, FEOSA 1 BEIESh, £F
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55.8mm, fAE 47.83mm, {475 8.5mm, FEE 12.7mm, B 2.5mm, EFHE 4.8mm, IREE
4.0mm, 55l b5, BEESRE 2T, BiESEM 5, AIEOFR L VAT CH D, HIIAER
=, BRITIZ®RS, BRICIETRBERSEES 12450, TN EThTECIER, OMAmms o
s e ST B, BIAMh L REATH D, RERVREOERIEATH S LSS L-
2535) (BE4 ),

WA OH ARGz EE Tl LUTKEN (1880) O#&4id 5,

Fig. 4. Coryphaena hippurus Livvi, T. L. 55.8 mm
(Sp. No. L-2535)

Carangidae 7%
Trachurus joponicus (TEMmINCK & SCHLEGEL) <7 ¥
1961 4 8 H @btk EHiA 16.0°C OFHEST 1 @4 (&£ 16.5mm) LUF 1960 49 A
B FAKE 21°C MoEE T 1 EEF (&K 33.0mm) 2343507,
AR OLHHEAIERIZ IR TIEPIE - fl (58) 1Tk B E#AIH B,

{Lobitidae =w&A1F
Lobotes surinamensis (BLocH) <V 54

1961 4 10 A RBIHHFshFiEAR 18°C OIEE T, &R 37.0mm O 1 @@Lz, F
O ATERIT R TR (034) ROTAHE - fi (58) (TR B IFZEMR A 2,

Callionymidae =X wAREl
Callionymus sp. HZ v RED—FE

1960 45 9 [, 4F 2.0~9.0mm (ZH 5 3 {EfA E I LIFD 42°N, 142°E Ao FEmkE 21°C
DK THE BN,

4F 9.0mm (EAES L-2212) OEETE, E7.0mm, $EEM IV, 9, BEEZNK 10, Nl
K18, PSR 6 T, MERILE < FOSMIBEIEEICET 5, HREITRIE CEY, BHI
15 2 RDOKASH 5, HTBET, BHTEHIE-, 51 9HREc 1M, BEES 1 kgEriic 1148
DFERLD DA, BOEIfThbEaTHo,

Draculo mirabilis SNYDER /347 % 2

AR EV T 1L, Snyder C11) 1Zfk o THAMIFA BE# XM 2 4 E 85 mm D 3 HAEDIEALUK
SR TRV AS, 1961 45 8 A PRGN OFEEAGR 21.0°C DARBIZT4F 6.0~9.6 mm D 5 D
AN (EAES L-2588a~e), ZABELRCMT ZHEMHRELE 6 RIRT, HICIIH
@A HET B, ARICITE L B, ERE L OMOBFERER LD (F5RD),

— 12—
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Fig. 5. Draculo mirabilis Snyper, T. L. 9.6 mm (Sp. No. L-2538e)

Table 6. Measurements and counts of larvae of Draculo mirabilis SNYDER

Ttems a b c d | e
Total length (mm) 6.0 8.0 8.0 8.0 9.6
Body length (mm) [ &7 5.5 6.5 6.0 7.5
Depth of body (mm) | 15 | 1.8 | 15| 1.8 | 23
Length of head(mm) [ .5 2.5 2.2 | 2.0 2.5
Depth of caudal peduncle (mm) | 0.5 0.8 | 0.7 | 0.7 1.2
Number of D. ! 13 14 | — | 12(+1)
Number of P. | — | 10 20 | 20 20
Number of A. | 14 13 4 | 14 14
Number of V. |6 6 6 | 6 | 5
Number of preoperculum spines — = — — | 2

Blenniidae 1 V¥ RFE
Dasson trossulus (Jorpan & SNYDER) =¥ ¥ v
1960 4E 9 7, HHENFHOREAR 19°C FUORESET 1 EFEbR. ER ERES L-
2264) (345 66.Tmm D#ET, Tl (51) IZHKHMER 25mm Db D & R8T 5, AT HERF
HHALBEOKEASMONTI Y, IhMmE EAEA bR TH 5,

Aluteridae HD NFFEL

Rudarius ercodes Jorpan & FowLER 7 I ANX
1960 4F 9 H K0r 1961 4£ 8 Fiz, FEZbfh RO H ST DFMAGE 20.0°~21.0°C EikiE
T, @& 3.7T~11.5mm [ZH 6 HEDTHAAERE SN,
AROFHAMOERIZH T, WE (27) RUWHE - i (58) 1Z{£ %54 £ 5.8~11.5mm D=
FIZBAT DEEAH D, L DD b DIZEhTUERLETE#HD I,
2R 3.Tmm OiFAR (IEA%KFS L-2640) 1%, 5 (1.5mm) ZFE (3.4mm) @ 4% Tiz1zH

Fig. 6. Rudarius ercodes JorpAN & FowLER
T. L. 3.7Tmm (Sp. No. L-2540)
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MELET D, WHHITHRESHELIEDON D, FIEEERTEHELUBEREZEE R
OBN %, BEERESROERILFIR BT 2 (B,
Navodon modestus (GUNTHER) 7= 7%

1960 4 8 A, /MR R OEEIT RS it D FH AR 20°C DART, &K 6.5~28.0mm |Z
H2% 4 fEOH A BB,

PERARBOREAICHTIZANE (27) LOYNHE - i (°58) O&fIz4R 11.3, 16.4, 20.5mm
OEAIZET 25083 H 525, Zh L VIO b DIZER TR RAZEERA T\,

£F 7.5mm (&A% S L-2238a) O LD TIE, SEEOREIMHOTH A, BEHEH16 L B
BERY 21 X2 B ILD, EBILAE - b (58) O4E 11.3mm OB O LA FERITHES, Fi
HERBICTHARE KSR DS CETH),

Fig. 7. Navodon modestus (GUnTHER), T. L. T.5mm (Sp. No. L-2238)

Scorpaenidae 7HHHIFE

Sebastes taczanowskit (STEINDACHNER) T/ A 3L

1960 4¢ 8~11 Az, #EFEIFRF ROEEFE kiR, KA 15°~19°C Hl O iR TAM
DOHemAES R, 8 HOmAT4E 7.5~15.0mm, 9 iz 15.5~28.0mm, 10 Hix 28.4mm Tk
%o

FREOFHEADTERBIZEE TIE, 7k (60) 1248 - T4FE 21.0, 31.7Tmm DOERLFCEH I,
FIZHIHHO S OIZRET 2 E0#l R 7e v,

2 11.5mm (IBAES L-2224) OLO T, HEEOFEIFEC, g XTI 14; #1110,
7; Mg 16 T, #EITHOX 54147 2z BN D, BERIEERROEE BELEIHY, B
HECHIF1IANCE S (B8,

SR LAFOFREAIIOMIE & O RFICE LT, MABHoEAZE L,

Fig. 8. Sebastes taczanowskit (STeinpacuner), T. L. 11.5mm (Sp. No. L-2224)
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Hexagrammidae 7 A%
Hexagrammos sp. 7 4 5 A i —Fff
4R T7.0~15.0mm (25 23 EAL, "1‘75>%REM?‘T‘ HAIRKHHDOAKET, 10~11 Ho
FMiAGHE 18~15°C OIREHE TEHB N2, IR & ORFENZH L TS BOIFIIT R OUA %\,

Cottidae HHFEL
Ceratocottus sp. Y/ 71 3¥ H @O —FE

1960 45 9 JI, WLWRPOKRIAN 22°C OPEL T, AFROFA 1 ME TGS,

4oFE 11,5 mm (BEAH S L-2308); fAf: 8.5mm; {45 4.0mm; 555 4.5 mm; 941 5.0mm; 1y
ik OIS OHEE 5.0 mm; BERE BV TIVAS 12, S 16, ks 18, JEhE 10 ik Hh, B
JEZAT 6 JEEEIIEMTIF O BN D05 1S s D?Lﬂ‘v e T O o N A S i
WERT A DY, N - OB8) 12 THIHEN/z &R ¥ & 3 5k 7 K 7 Daicocus peterseni
(NYSTROM) DRt & —RAAR D 2%, #EREE DT KR 2, IR, i d i

HDH EIR),

Zﬁﬁﬁ* YT k2B A = 41 ¥ 7 Ceratocottus diceraus namiyei JorDAN & STARKS » 2 S,

57038, HEMODIERNBIEFEZREETH S

Fig. 9. Ceratocottus sp., T. L. 11.5mm (Sp. No. L-2308)

Bothidae k5 X%
Paralichthys olivaceus (Temminck & ScHLEGEL) b F A

1960 "F- 8 Amgctul, LU 1961 4 8 F BERLMT o0 KA 20°C IO KET, 435 4.0~8.0
mm ([ZE SR 14 R S s,

7!1?@@1%?%@@@}&% ZBILTIE, HET (PB8~759) JLUVINEE (P60) T4k T4 8.0~11.0mm
DERTHC TR D 228, IO F B 2 RIS TR (05) 1245 1%L o
WFZE DM A7 Z R A T,

R 5.0mm (AT L-2217) (ZBT 2EREA RS &, WiE 1.0mm, wEl 0o
2.3mm, NS EFERETH D0, TENED 2~3 FOIEERED BN D, BEm s
ORI IEIRICH - T L INZE Sl VAR O e d 2 (B 10[),

— 17—
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Fig. 10. Paralichthys olivaceus (TEmMMINCK & SCHLEGEL),
T. L. 5.0mm (Sp. No. L-2217)

IRERGI%hFERR D H I IRRE
AKBRSHZE LTk, SSAE R OB R 2T, 28 1 IS Z OB E 208 Lz, B Uiz
TR (W) & R (W) OB OSSR R (C) @f}li*’-’](”i’;’i?}ﬂ LTHEZ DRk

Do AL ZH MO MU NG 2 EH T, TRV IAHEICE 320043 0, KB G fEdah
I,%:U\FLE \_[,;JLM\’”EE) j:’? A(Z\—-;J\T*JM\—, HAETFATY, e, wHR, =7 \/r:(]e@\[!_{]k‘({;jlﬂlfﬁ
TRIEATERICE > THE LTV, XBEHOF F 1), RARAXA5H, TIN50, 737

NG H, NIV, AT, =Y P A FRETAGE S ST DA, TEEEO S AN, T A
F AR, VAT ARDLOHRFAEMN S, REEORY P, = P X Y RAULAKEEN B LD
T B,
COHEIANT HA T VSO, BEICK > TS A ERBE 247V, 7R ”@%«'JE ]
DRI, FEABRO WM D S IRV IEREIZ EOAEK MO LI iR+ 5
RO SRERIT I R AT 2 T 2R TIE, FEICRGT 2RO DI - T Ac URIN
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Table 7. Table of species by collection areas

Area of Kuroshio
warm current
(W)

o 0

Area of Oyashio

Area of Tsugaru
cold current
C

Scientific name warm current

(W)

Engraulis japonica
Trachinocephalus myops ?
Tarletonbeania taylori
Myctophum californiense

O

Myctophum affine
Myctophum asperum

O3 O)

Ceratoscopelus townsends
Leptocepelus sp.
Ablennes hians

oNe

Cololabis saira

Cypselurus opisthopus hiraii
Gasterosteus aculeatus aculeatus
Hippocampus japonicus
Preumatophorus japonicus japonicus
Coryphaena hippurus

Trachurus japonicus

0 00 0O

Lobotes surinamensis

00000 O O 00000000

Callionymus sp.
Draculo mirabilis
Dasson trossulus

Rudarius ercodes
Navodon modestus
Sebastes taczanowskii

ONONO,

Hezagrammos sp.
Ceratocottus sp.

ONORONONON®)
0 OO0 000

Paralichthys olivaceus
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HEERAKBROBEFHRO BB T, £8 7.92+2.4mm 19 @4) <, HEORICEE:E
(;/1712%—2—?=1.26<3) (2780, 1961 FITHC TIBMARF AR IS RV L TR Y, K

1 2
CBUBIO B R T 2 EA AL, 1960 RN 1961 45 8 AOER B it B & 1960 £ 8 A Tl g
F 7.98+1.58 (1,197 fE4%) T, 1961 £ 8 H iz &£ 8.11:+2.68 (3,449 f{F) T, MEDMIZAEE
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Fig. 11. Frequency distribution of the total length of the
anchovy larvae by months
(O—0O: 1960; X—-X: 1961)
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