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Study on the inshore migration mechanism
of Conger myriaster leptocephali

Hiroaki KUROGI

Abstract Conger myriaster is an important commercial fish species in Japan, Korea and China.
The larvae have only been caught in shallow coastal areas, and most of them are large individuals
(80-130 mm TL) at the late leptocephalus or metamorphic stage. Because of the lack of information
on distributional ecology of small leptocephali, recruitment mechanism of C. myriaster has been a
mystery in spite of many catches of large leptocephali in coastal areas. Because mature individuals
have not been collected from inshore waters to continental slope where commercial fishing takes
place, the spawning ground has been presumed to be in deeper offshore waters. The early life
history of C. myriaster from spawning in offshore waters to their inshore migration remains
unknown.
The distributional pattern of leptocephali in the genus Conger was investigated around the
Kuroshio, the Kuroshio Extension in the East China Sea and the western North Pacific in order to
determine the inshore migration pattern of C. myriaster leptocephali. Conger leptocephali were
collected along the Kuroshio, extended southerly to latitude 26° N near the Ryukyu Islands and
northerly to 38° N of the Kuroshio-Oyashio transitional zone. The leptocephali were mainly caught
in the mainstream and inshore side of the Kuroshio in areas south and north of latitude 29° N,
respectively. Two types of C. myriaster leptocephali were recognized in a total of 211 leptocephali.
External pigmentary features indicated 79 individuals were C. myriaster (Type A), most of which
were larger than 80 mm in total length (TL) and caught at low water temperature (<16C) .
Most of non-type A leptocephali (N=132) were smaller than 80 mm TL and caught at higher water
temperature (16-26°C) , and 89.3% of randomly subsampled individuals (N=25) were identified
as C. myriaster based on mitochondrial DNA analyses (Type B). Thus, C. myriaster was estimated
to occupy approximately 90% of the Conger leptocephali collected in this study. Negative
relationships between TL and water temperature indicated that the inshore migration of C.
myriaster leptocephali occurred along the thermal gradient from warm offshore Kuroshio areas (20-
26°C) to colder coastal areas (<16°C) with their growth; however, the mechanism of the inshore
migration is still unclear. Generally, there is a negative relationship between temperature and
density of sea water; therefore, the leptocephali should experience increasing environmental density
during their inshore migration. It is not known whether the leptocephali, which are devoid of a swim
bladder, regulate buoyancy. To examine the presence of buoyancy regulation of the leptocephali, the
body density of live leptocephali caught from cold coastal areas in which sigma-t ranged from 25 to
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26 (13-15C) were measured. Repetitive measurements of the same specimens (N=10) revealed
that the mean body relative density was higher in the day (1.029) than in the night (1.026) ,
indicating that the leptocephali actively regulate the body density diurnally. The body density of
leptocephali at mid-night ranged from 1.025 to 1.028, and larger individuals had a higher density,
indicating the increase in the body density with the body growth. The body density of the
leptochphali is ascertained to be lower in the offshore areas before migration than in the coastal
areas because sea water density in upper layer of the offshore Kuroshio in which the leptocephali
maintain neutral buoyancy ranging from 1.023 to 1.024. Therefore, the leptocephali are considered to
increase the body density through the inshore migration process. The ability of the larvae to
regulate body density is important in controlling their migration from warm to cold water areas
because of a negative relationship between seawater density and temperature. The findings of the
present study suggest a hypothetical pathway of the migration in which the larvae vertically
migrate into deeper depths to approach coastal areas. Simulations of larval dispersal or retention by
hydrodynamic models should incorporate the information on larval body density fluctuation.
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Fig. 1. Distribution of Conger myriaster in the
western Pacific. C. myriaster is widely distributed in
East Asia. Although many larvae and adults are
caught commercially, mature individuals have not
been captured.
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Fig. 2. Annual yields of Conger myriaster in Ise-
Mikawa Bay (Mie and Aichi prefecture) from 1980
to 2004.
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Table 1-1. List of Conger leptocephali used for morphological observation and DNA sequence analyses in this

study.

No. of

Catch location Catch date Lo TL(mm) range
individuals
Coastal area Yatsushiro Bay 17 Mar. 1998 13 86.6-118.2
29°10'-30°59'N, 129°00'E Nov. 27, 1999~Nov. 29 3 53.5-63.1
. 30°30'-31°29'N, 126°59'E-127°29'E Nov. 11, 2000~Nov. 18 2 57.8-63.6
East China Sea
27°30'-29°00'N, 126°33'E-127°30'E Nov. 23, 2000~Nov. 27 11 45.8-83.5
27°30'-29°00'N, 126°34'E-127°35'E Jan. 15,2002~ Jan. 16 3 66.0-75.8
32°20'N, 132°10'E Dec. 3, 1999 1 69.2
Kuroshio-area 32°24'-34°21'N, 132°15'E-137°24'E Jan. 19, 2002~ Jan. 23 2 66.0-75.8
34°00'N, 135°00'E Jan. 24, 2003 1 75.3
Kuroshio
35°30'-36°00'N, 141°00'-142°00'E Jan. 11, 2002~ Jan. 14 2 71.5-76.1

-extention are
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Fig. 1-1. Melanophore distributions on the lateral
midline of three types of leptochephali of genus

Conger .
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Table 1-2. List of adult Conger fishes used for making library of mitochondrial DNA sequences in this study.

Species Catch date Catch location NO of TL(mm) range
individuals

Conger myriaster Oct. 17,2004 Sagami Bay 4 36.7-55.4
Conger japonicus Jan. 31, 1998 Hyuga-nada Sea 2 unknown
Conger japonicus Mar. 24, 1998 Hyuga-nada Sea 1 unknown
Conger japonicus Nov. 14, 2003 Sagami Bay 1 78.3
Conger japonicus Oct. 17,2004 Sagami Bay 1 59.7
Conger erebennus Feb. 17,2000 Tokyo Bay 2 83.8-118.2
Conger erebennus Apr. 16,2000 Tokyo Bay 3 81.6-94.0
Conger erebennus Oct. 10,2004 Sagami Bay 3 106.5-117.5
Conger erebennus Oct. 15,2004 Sagami Bay 4 84.0-120.5
Conger erebennus Oct. 17,2004 Sagami Bay 2 84.5-113.5
Conger erebennus Oct. 18,2004 Sagami Bay 4 95.7-108.5
Conger erebennus May 25, 2004 Ogasawara Is. 1 159.2
Conger erebennus May 25, 2004 Hachijo Is. 1 135.8
Conger cinereus 1999 Ishigaki Is. 2 unknown
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Fig. 1-2. Mitochondrial DNA sequence of approximately 550 bps containing the 16S ribosomal RNA region of

four Conger species around Japan.

COCGETATTT T GADOI TOC A IO TACC T A TCATCTETCTTTTARATA
ARG L T AT et T R A TR G T d T TAL ST L TEL T L LA .
TCAA TEAAR T TEA TC AL CT G TR AGM A ST G T AT RARARC A TARGAL G
RS AAIGES ATk T A A A ATEARATATOTAALLEACE A NA
T TR TR T R R AR T A L A R AT AT TAAT SR TTARTT

T T e T ] e b CATS O LA TR R CCCAC AT OANTE
T T T T T R A G R R R R T T TG AN AR RTTTE .
AR R N R TR LN T L TN R TN LN TN
L TALSGA TRAL A T R T O T T TLL L AGAL T AT A TC AL AR AL,
T T Ol T T T O T R D GG o, T T T AT GG TR AT e TG Ty

AR EATTUUT T D POAAL AT TAA T ADOOCT

Fig. 1-3. Mitochondrial DNA sequence of 532 bps
containing the 16S ribosomal RNA region of the
three types of leptochephali of genus Conger (see
Fig. 1-1), which had a sequence homologous to that of
the adult Conger myriaster.

3 ¥ 4 7 ®Conger & AT OmtDNA 16SrRNA
FEIFKI550bp D HE FE B K % Figl- 3 12/R” T o ARMIE
IR ) BOEROREIC L > THEHEh/iz3 5147
FETH—DRFEAE L, ~7 - TOMWEEY] & —3
Lo Thbb, 7 F TITIEBIEPRHISHE > TH
ONLBOFROLEREBICKELMBAELRENSH S Z
ERHS PR o, ZOFEFRIZEED W T Conger J&
FIALAIRI LT OMBRRO LI 22, MLV %E
DARANIEFHE T HOMGEH EICoAREERIASND
Conger BERFHIII~TFTEra7Fa0E 3
N, DNAK L ZRIEDPLETH LI LEDHL I
o7z,

H A& B2 B 1) B Conger |& AT fa D ¥ Es
lafRMNICEBBEREH S - - - o 0 0 2
1b R BEaRzRIE R



112 AR

2 a RANEFR# T E Eo B FR ko i LD
WAL, KT > T—H%%§, AFIZE-> TR
LEEROBIZL <, RAMICEEOSE L5 5

2 b AR E AR R ES o BREFERISAL ML 120
HIHHIND
.......... 7T, rurta

S

7 FEERATAOBORIE. IR AW, 3
AT, AR ZFEFIE T, BaRiao L
MRTIRD T2 5 2 L 13 Z S ORHIBW TR D LN T
W5 (ZEEH, 2, 1988 ; Smith, 1989), LA L.
[ —DOFEHE N T BEA R IR K & 2L H3 A
LbNBWOT, RETREICENZTEEEZ b 722w
TN—=TORL NV OFEEEE LTHwORTE T

(ZERMH, 2, 1988;Smith, 1989), AMFZEIZL Y |
Conger J& DRMBINE T 4 F i L OBy % Bk
M, v FFEFAD LD TIIBIIBIICKR X 2 k2
HELOWETHALZENWPL NI R 5T,

PLEDOKERED S, KinsC Tld Conger BT D
TiF % % ERE L DNAIC & 2 HiEE ARG D TT V.,
UTOZBTIERZ LI2T 5,

ARANE AR THRETER A & —FiE S B3R
faxf3 5k (Figl- 1;a1, a2, b) (&, ZEH, &
il (1988) (2fit > T~ 7 F T Conger myriaster & [f]5E
BN, i TlE Conger myriaster Type A& L7,
<7 F ITOBEROREE 2 % v Conger I8 3ETAT
i (Figl- 1;c1,c- 2) &, Z30MH, 2R (1988) 12
SN, 707 J I Conger japonicus & 2 HH5, <X 7T

L r.‘_l._ i.}"'
il 1198 i BEEj (Tl (P | it

Fig. 2-1. Survey areas of this study. ECS: East

China Sea, WNP-KS: Western North Pacific, Kuroshio

area, WNP-KO: Western North Pacific, Kuroshio-
Oyashio transitional area.
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DOWREMNED D 5, RETIX, TR GOH
RS S HALHEE E CTOILE P & FRE S N BER
% &+ 5 2 &2 & o TConger J& EAT- D 55
AR L, & 5 ICDNAMRITIC & 28T T (56
1) % T Conger BERATMOFIIT FITE
DOREE E N5 R, WA TosMER & iR
bo TORENS, T F THHOW A H5HE
R BT B ERRWEERRE SO WM T 5,

TP FARRFAORE - SHERICE T 500
MR ETE

1) AEBE & AERL

AT, BES~Y T IO EEICEE 2%
EER72L T b D EMGE L, IS OMHTIC A h
H & 3 HE RO AR TERE 2 FIUH L COIUERED
WHEE 72 B X 9IS, Y FlED S TEE LA FE IS W72
% BT ENE L 2 S Py, B X OSHAL b o B
BATHUC W2 B LHEH oM EIc s L7z (Fig2-
1)o MBI OMHT L, Bl & OB EfREIEEICL
ThiftE»5, (1) ®y il (ECSEmEY), (2)
PRI AT - Bl (WNP-KS). (3) PagBdbAF
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o HEBE R T Gldeah)  (WNP-KO) @ 3 {38
WX LTiro 7z (Fig2- 1), #ARIE1IA»56 A%
TOMBIZHE L, FROE A H O (Tanaka
et al., 1987;Mochioka, 1989;Lee and Byun, 1996;
2, 2001) 2 HHEHEE S NZEIIHO 9 Ao 1
AOME2 S IEICRET 21125 6 A (2,
2001) T COMBE I N—TEBL L) IZ L7z, FAEI,
0 L (BREAAN (k). BB (oK ERTZERT) |
BatAL (Wi XOKEERFZERT) . BRI (RIGRY:) . B
PEAL OKPEFT) O 5 FAAHRIC & o T19974E 4 5 20034F
2220 CTHEE S 710588 MHE (Table2- 1) 12X D
Fig.2- 1[I R CHAOREREZ 1T 72,

2) REFE

7 F TERAE R E LS OREIIARSE
BHOTTHY, TNFTORPEPELENT L)
5. M - ANEBIC B B~ 7 F T O 56 % 1R
W4sZL2E—0HME L, MELEEIEIIEREL
Rhotze ZD720, Wt Z & OFREMALIE,
L7z MR AEIZhI2DLLT, —HlgH7-) D
BTRL 7,

FIHH LAy M3, #ORE3mO7 A% v 7 A
oy FEIFE b — L TKMT: 3-m Isaacs Kidd
Midwater Trawl) T, 7Ki%50, 100, 300m2> 5 D EAFFHE
g% 4T -7z (Table2- 1), 20004111 1247 > 72 & JE
AL BHY FHlERETIE, RN T, R E
(0-300m) & F¥HkdELE (K%E30-130m) OE FiE Lk
HoFEEREE4To 7 (Table2- 1), ZOAfic,
EE I — VoM (HA&Vv15cm) 125]5 225> T
TeREAT B & S 5 7 (RS iR RER) @ 19974

FIgA) . BOEE S5 m 7L —24 ba—)L (MOHT;
Matsuda-Oozeki-Hu Trawl: Hu et al., 2001) ® 7K#E50m
o OMEFHRAIC & 5k (BB RATIE  19994F
FEH), KMomRE o —vig (=5 E 7 #NST-60-
K1 ; &#E=202m, 2 v F=» FHA&=12mm) O
KIFE50m 2> b OMEFHRAGIC L 5 FHiEIZ L Y ERFLD
R¥E%47-7 (Table2- 1),

2000411 3 DAL B £ 1200245 1 H OBFEEILIC &
52 i CIEEMICA v MREZITV, F DDA
TlX., HFAaoMEIIkE (Castonguay and McCleave,
1987) ZFRE L TRMICREZIT- 72,

K ORERAEH TIIHEEEIC, RED>» S KE
500m¥ T ®OCTD (Conductivity -Temperature -
Depth) 12X B8 24T\, Kik (C). BERIZELE

(15 43[PSU; practical salinity unit|lC#218) . K%

(ctkg/m®)DERETO 7 74 VEEl, 7o, A4
W2 BT 2 B O EF I, W LR TR
AT [ ERR LERENR ] OF7— 5 » 615
726

3) BREEXROLE S LURTE

Khy PTRESNTT 7 by TVE, B
FCEERAF A R ER L, WEE %G I F AR B TR
SHBIC L BRI L ME R AT - 720 MR L TOUELHFE
VAL, 70-95% T8 ) — v B WnIE 5 %RV
<) VI BEERICFEEEMEERIT o7, BL NIV
F COMEITLEH, 2 (1988) I2HE-> Trw, &
RIDSHIBEIR TR 2RI CH 5 2 & L 138-149D#H
WA BFETHI L 2IBE L L CConger B DIERFA
B L7, INSOFMICH L TaEEolE. LM

Table 2-1. Description of 10 research cruises for Conger leptocephali investigations. See text for details of the

gears and their operations.

Cruise Area Gear Towing method No. of tows
Torishima Nov. 24 - Dec. 7, 1999 ECS, WNP-KS 3 m IKMT oblique tow (0-100 m) 39
Soyo-maru Nov. 16 - Dec. 1, 2000 ECS 3 m IKMT oblique tow (0-300 m), step tow (30-50,70-130 m) 41
Yoko-maru Nov. 9 - Nov. 20, 2000 ECS 3 m IKMT oblique tow (0-50 m) 24
Soyo-maru Jan. 11 - Jan. 24, 2002 ECS, WNP-KS 3 m IKMT oblique tow (0-300 m) 45
Yoko-maru Jan. 14 - Jan. 30, 2003 WNP-KS 1.8 m IKMT oblique tow (0-50 m) 39
Nagasaki-maru Apr. 2 - Apr. 10, 1997 ECS Large otter trawl, 2m Ring net bottom to surface 14
Torishima Jan. 16 - Jan. 23, 2001 WNP-KS 3 m IKMT obligue tow (0-100 m) 25
Kaiyo-maru Jan. 10 - Jan. 25, 2002 WNP-KO Large mid-water trawl oblique tow (0-50 m) 33
Soyo-maru May 27 - Jun. 9, 1999 WNP-KO MOHT oblique tow (0-50 m) 55
Kaiyo-maru May 22 - Jun. 4, 2001 WNP-KO Large mid-water trawl oblique tow (0-50 m) 48
Total 363

ECS: East China Sea, WNP-KS: Western North Pacific, Kuroshio area, WNP-KO: Western North Pacific, Kuroshio-Oyashio fransitional area.
IKMT: Isaacs Kidd Midwater Trawl, MOHT: Matsuda-Oozeki-Hu Trawl
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A B A & A R L O W e L oL E o R £ O
AN S B FROIREEZBIZ L2,

Conger B IEFRNFHOFEDOFIELB L ¥ 14 74Tk,
B EOMRITHE - TILEEILE L DNAMAT % Hl A A
b TITo72,

s R

1) REEXORTERR

LOFA AT 12 B\ TERE S N7 ETRAT ORI
6,944 LT, Y FFHDI3E 54T TVHD1EL
VIAFAH1IBP LR INTBY, 2092 6b 75T
BHE6,0698 4K Tk D874%% 572 (Table2- 2),
TFIRDH B, Congerld (7 TRz a7+ I8)

AR

D ETAF 3 G FF211VE R A R4k S L7z (Table 2-
3)o Conger B¥EATHDH b, BORBOKHL2S
<7 F T LEETE %"Conger myriaster Type A"l
79T, Y D"Conger sp. non-Type A" (1321 %K)
D 9 B D28 I D TmtDNAD 16SrRNAFHIR O
SPERARECE) (#9550bp) & FA~7zE 2 A, 89.3% (250H
1K) H5< 7 F T Conger myriaster DEH| & —F L7172
&, ¥ 7 F 3T (Conger myriaster Type B) & [F%E L
72 (Table 2- 4 ), "Conger sp.non-Type A"®D%% 1) 104
BHRIZOWTIE, BABEEROMELERZ 5N D
DNADWFALIZ & Y BHEBOIEEES O T — % %
B"BHLZENTELRD o/, BETOREICE E
T o7,

Table 2-2. Classification to the family level of all leptocephali collected in this study.

Cruise DY SY MO NT OP AG MR SR NM CH CG SC EL NO Ul Total
Dec. 1999  Torishima 136 1 8 32 68 53 2 16 1 479 5 801
Nov. 2000  Soyo-maru 145 1 27 29 42 3 17 10 655 2 10 2 951
Nov. 2000  Yoko-maru 16 9 101 11 1 114 252
Jan. 2002  Soyo-maru 11 8 13 [§ 112 93 152
Jan. 2003 Yoko-maru 5 1 8 0 2 19 6 4401 3 4447
Apr. 1997 Nagasaki-maru 1 2 127 131
Jan. 2001 Torishima 16 16
Jan. 2002  Kaiyo-maru 14 14
May 1999  Soyo-maru 1 2 2 2 1 144 2 154
May 2001  Kaiyo-maru 26 26

Total 297 26 10 92 210 116 8 64 19 6069 2 12 2 8 6944

DY: Dyssomatidae, SY: Synaphobranchidae, MO: Moringuidae, NT: Nettastomatidae, OP: Ophichthidae, AG: Anguillidae,
MR: Muraenidae, SR: Serrivomeridae, NM: Nemichthyidae, CH: Chlopsidae, CG: Congridae, SC: Saccopharyngidae,

EL: Elopiformes, NO: Notacanthiformes, Ul: Unidentified

Table 2-3. Classification to the genus level of all Congridae leptocephali collected in this study.

. Bathymyrinae Congrinae
Cruise
A. spp. G. spp. C.spp. other Total
Dec. 1999  Torishima 47 388 13 31 479
Nov. 2000  Soyo-maru 41 483 78 53 655
Nov. 2000  Yoko-maru 87 6 19 114
Jan. 2002  Soyo-maru 50 29 7 93
Jan. 2003 Yoko-maru 78 4316 1 4401
Apr. 1997 Nagasaki-maru 7 13 19 88 127
Jan. 2001 Torishima 16 16
Jan. 2002  Kaiyo-maru 14 14
May 1999  Soyo-maru 7 81 9 47 144
May 2001  Kaiyo-maru 26 26
Total 189 5418 211 251 6069

A.: Ariosoma, G.: Gnathophis, C.: Conger



< T TS O ] A R 115
Table 2-4. Sizes and classification of Conger leptochephali collected in this study.
Conger spp. C. myriaster Type A Conger sp. non-Type A (C. myriaster Type B)*
Cruise No. of TL(mm) range No. of TL(mm) range No. of TL(mm) range No. of TL(mm) range
individuals Mean=SD. individuals Mean=SD. individuals Mean=SD. individuals Mean=SD.
Torishima 13 53.5-77.0 0 13 53.5-77.0 4 53.5-69.2
Nov. 1999 66.7+6.7 66.7+6.7 61.3+6.6
Soyo-maru 23.9-97.5 23.9-97.5 45.8-83.5
78 0 78 11
Nov. 2000 57.6x19.2 57.6x19.2 59.4x10.1
Yoko-maru 6 53.8-63.6 0 6 53.8-63.6 5 57.8-63.6
Nov. 2000 59.3£3.3 59.3£3.3 60.7+4.1
Soyo-maru 2 43.3-106.2 10 62.3-106.2 19 43.3-95.3 5 66.0-76.3
Jan. 2002 76.1x12.2 84.3x11.6 71.8+10.4 73.8+4.4
Yoko-maru 1 75.3-75.3 0 | 753 | 753
Jan. 2003 75.3x0 75.3 753
Nagasaki-maru 19 77.0-97.5 12 83.0-97.5 . 77.0-95.1 0
Apr. 1997 88.8+5.2 90.5+4.6 86.0+5.4
Torishima 80.7-107.8 83.7-107.8 80.7-94.0
16 10 6 0
Jan. 2001 94.9+9.0 99.4+7.6 87.3+5.4
Kaiyo-maru 14 71.5-100.4 12 75.7-100.4 2 71.5-76.1 5 71.5-76.1
Jan. 2002 88.3£9.3 90.8+7.6 73.8+£3.3 73.8+3.3
Soyo-maru 89.3-110.1 89.3-110.1
9 9 0 0
May 1999 99.6+7.7 99.6+7.7
Kaiyo-maru 95.2-115.0 95.2-115.0
26 26 0 0
May 2001 104.0+6.2 104.0+6.2
23.9-115.0 62.3-115.0 23.9-97.5 45.8-83.5
Total 211 79 132 25
76.0+20.0 96.4=10.1 63.9+13.6 64.5+9.9
The numbers of C. myriaster and Conger sp. non-Type A are equal to the number of Conger spp. C. myriaster Type B is included in Conger sp. non-Type A.
See chapter 1 for details of Type A and B.
2) Conger BEMAFADKERTR
S10FRATALHE T3 5 172 Conger J& HEAT L DR EE
F e
B OB £ Fig2- 2 1R Lo SAROK#» <7 - ey
F T & % T HE 7% "Conger myriaster Type A"l, & Ty r’j:- - ™ 1 .
N T g N N pone - & 1 L | gt @
Teith o> EHBA T 5 T A O TR B THR A i/ dae d
i
e PR, HARRIEEO AT 54 C M B 's | e S me®
Wy - Lo
OTMPBBU S L S F 5T 1K ZEL00m Mk T
L & - 1 '
DOREM LIRS /-y —F., "C myriaster Type B" ~ L,_'i'
% & t"Conger sp. non-Type A" FAA I O 12T 4 S o ‘h‘l
" 24 SHA ZH 3 k) > 3 - q
iﬁ&ﬁ)r’)*ﬂ(%§ﬂf:o %(ﬁﬂﬁ(iﬁ%ﬁ‘Tiﬂ&Lbblfli\ "IlOI'l- b B Loege mpraanes Tips &
o N . Iy N N < v 5 B Comgr o Ty &
Type A"l&36° NfE O Bt D < IS CIdHRE S s |y P =S RANA
Nt o 7S, BARR RO AT BT idsm il ! : =
12F1 (Big ] Ly Lo Ll 4! L2 o LL 2!

WTIE"Type A" £ T2 HRE S, "Type A"DHR
S N Ao 2R LLTE O S P AT b 4R S R
7o B FHET RIS O REMEANE A & H T
BT E TORMNEE DRV TRES R
7o PR HEER - SASALIER |2 Conger B340
PRI S NPT & REEREE SO VTR T B

Fig. 2-2. Horizontal
leptocephali collected in this study. See Chapter 1 for

distribution of Conger

details of the types of Conger .
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2) —1 WIFi#E (BECS) ~WHERALATEE - B
(WNP-KS) (il LLvs)

1999F12H D [& ) LE | 2000110 O [EEA
BLO[BXA] (Table2- 1) OFAIZ X Y Conger
BIERAFE GH97TMEIE, Table2- 4) S FE SN
% (Fig2- 3) \Z/R L7z Conger J&3EAfa D54
i, dERE29E U T IR Bl s AR Ic R s iz
A BB Y F D S KFENE 5297 N PRI
BWTId, BEFEEA T TIRERE SRS, IS
i DS » T 72, "C myriaster Type A"ld 4 <
REI N Do 7205, 277 30NB L U29° 00N E i
FEENAT T TR S N 72"Conger sp. non-Type A"D
12"C. myriaster Type B'"2V& T/ (Fig2- 3),
F7-, Fig2- SITRL7Z4ROMET A V'N1", "N2
".'N 3", "N4"ETHOCTDERIIZ DO W THEE Sz
JKEEB00m 72> 5 D E K, ) = 2heh, "N
1" #Fig2- 4. "N2" #Fig2- 5. "N 3" #Fig2- 6.
"N4" %#Fig2- 7T L7zo I35 o i EEA 5 W i 1)
WREND &)1, FEAKIRIZ20.1~255C DO#FHIC
H Y | FEICH D o R Eh e Tl324C Do
K TH-72 (N1, N2, N3), B#litafrn20C
KIRAIEKIELS0~200mIc B 1) . B Al ¢ I3 s
AIRANE BB E < 2 D L AKER100m A 31 12 7K I HE
PR ENT Wiz, BE (o t:kg/m®) OFEMHED
KimEM-fEEE LTB Y, RO TIZSERE
MIIRWMITEL b BE T R L, BERRB IS
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Fig. 2-3. Locations and sample sizes of Conger
leptocephali collected by the research cruises of
Torishima in December, 1999, Soyo-Maru and Yoko-
Maru in November, 2000. See Table 2-1 for details.
Arrows show the collection sites of Conger larvae,
which were identified as C. myriaster using the
mtDNA analysis (Type B; see Chapter 1) .

100-150mITEE ENTE Y, WY FilEOTET 1 >~

(N1, N2, N3) Ti, ¢ t 292324 kg/m* LT D
K CARERI00mELERE 25 b T 7z JUINIR I
DKTHEOHET A~ (N4) TIL. "C myriaster
Type B'"2MR4E S N7 BLHN ST BB X D KR A <
BEIEV [HRM] 28NS,

20024E 1 41247 - 72 B EAFA (Table2- 1) 1238
WTH11H & FBRIC. Conger )& AT A (17THAE,
Table 2- 4) (&, JviE295 Dipg CldB#lmahfmric &
SFAS, dbfE29EE Db ¢, BBl ClRE
BN, BT ARE S N7, C myriaster
Type AlFBRES N o725, 277 30NB L U29° 00N
O BEAFEAT I T S 172"Conger sp. non-Type A"
D WIZ"C myriaster Type B2 & N CTw7 (Fig2-
8)s

20034F 1 F 1A HKGE A 5 BEIARE 2 MY > TR
F1229° NfHE F CTodgls (135° 30EZ 4 ») Tirb
N7 A4 (Table2- 1) Tid. Conger BT
T B NS o J94E S 721 1 84K (Table 2-
4) RESNH, ZOMEEIE"C myriaster Type B"& [dl
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Fig. 2-4. Vertical profiles of water temperature
(C) and density (o t[kg/m’]) across the Kuroshio
Current obtained during the research cruise of Soyo-
Maru in November, 2000. Measurements were
performed at N1 line. See Table 2-1 and Fig. 2-3 for
detail. @indicates the position of an axis of the
Kuroshio. Thick solid lines indicate sea bottom.
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Fig. 2-5. Vertical profiles of water temperature (C)
and density (st [kg/m’]) across the Kuroshio Current
obtained during the research cruise of Soyo-Maru in
November, 2000. Measurements were performed at N2
line. See Table 2-1 and Fig. 2-3 for detail. 4 indicates
the position of an axis of the Kuroshio. Thick solid lines

indicate sea bottom.
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Fig. 2-6. Vertical profiles of water temperature

(C) and density (s t[kg/m’]) across the Kuroshio
Current obtained during the research cruise of
Torishima in Decmber, 1999. Measurements were
performed at N3 line. See Table 2-1 and Fig. 2-3 for
detail. @ indicates the position of an axis of the
Kuroshio. Thick solid lines indicate sea bottom.

Fig. 2-7. Vertical profiles of water temperature
(C) and density (o t[kg/m’]) across the Kuroshio
Current obtained during the research cruise of
Torishima in December, 1999. Measurements were
performed at N4 line. See Table 2-1 and Fig. 2-3 for
detail. 4 indicates the position of an axis of the
Kuroshio. Thick solid lines indicate sea bottom.



118 A

L _ e 1 -'__I -
I ] | Lrus N T d}%-‘
| it FLP
R | 55"’ Bmrmbm
27 =19 i F
s 1 o 44 | 1,.-"'"'_‘-\._11 J £
F _,-" w e

Iy 13wl 1T s DTWEE R

Fig. 2-8. Locations and sample sizes of Conger
leptocephali collected by the research cruises of Soyo-
Maru in January, 2002, Yoko-Maru in January, 2003.
See Table 2-1 for details. Arrows show the collection
sites of Conger larvae, which were identified as C.
myriaster using the mtDNA analysis (Type B; see
Chapter 1) .
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Fig. 2-9. Vertical profiles of water temperature
(C) and density (o t[kg/m’]) across the Kuroshio
Current obtained during the research cruise of Yoko-
Maru in January, 2003. Measurements were
performed at J1 line. See Table 2-1 and Fig. 2-8 for
detail. @ indicates the position of an axis of the
Kuroshio. Thick solid lines indicate sea bottom.
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Fig. 2-10. Locations and sample sizes of Conger
myriaster Type-A leptocephali collected by the
research cruises of Nagasaki-Maru in April, 1997. See
Table 2-1 for details. Symbols indicate the types of
collection gear: circles, wing net of otter trawl;
triangles, 2 m ring net. Open signs and closed signs
indicate locations with fish catch and no fish catch,
respectively. Numbers in the open signs indicate the
number of specimens. Arrow shows location where
other Conger leptocephali (non-Type A; see Chapter
1) were collected (N=7). The shaded line (F) shows
the thermohaline front between Continental Coastal
Water (west) and Tsushima Current Water (east).
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Fig. 2-11. Vertical profiles of water temperature
(C) and salinity (PSU) along the central line of
survey area by Nagasaki-Maru in April, 1997. See
Table 2-1 for detail. Thick solid lines indicate sea
bottom.
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DWERE SN % (Fig2-12) 1SR L7z, HiEENZ
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Fig. 2-12. Locations and sample sizes of Conger
leptocephali collected by the research cruises of Soyo-
Maru in January, 2002, Torishima in January, 2001
and Kaiyo-Maru in January, 2002. See Table 2-1 for
details. Closed and open circles indicate Conger
myriaster Type A and Conger sp. non-type A (see
Chapter 1) , respectively. Arrows show the locations
where Conger myriaster larvae, which were
identified as Type B C. myriaster using the mtDNA

analysis (see Chapter 1) , were collected.
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Fig. 2-13. Vertical profiles of water temperature

(C) and density (o t[kg/m’]) across the Kuroshio
Current obtained during the research cruise of
Torishima in January, 2001. Measurements were
performed at J2 line. See Table 2-1 and Fig. 2-8 for
detail. 4 indicates the position of an axis of the
Kuroshio. Thick solid lines indicate sea bottom.
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D 2 A E S HRE X 72"Conger sp. non-Type A"
X 2 k& b "C myriaster Type B"& [FlE S 7z,
HAL D7 i THT - 7219994 5- 6 H O FE LA
A L 20014F 5 H OBFF A (Table2- 1) 12X D $F
I N7z Conger BIETAT L (BI35ME MR, Table2- 4)
AEREE SN 2 Fig 21410k L7 2D OIRE
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Fig. 2-14. Locations of Conger myriaster Type A
leptocephali collected by the research cruises of Soyo-
Maru in May, 1999 (blue solid circles) and Kaiyo-
Maru in May, 2001 (black solid circles) . Blue solid
lines indicate survey transects of Soyo-Maru. Open
circles indicate locations with fish no fish catch.
Conger sp. non-Type A were not collected
throughout these two cruises.
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Fig2-1512, ¥ FiE (ECS). PHEfdbASE# - Bl
B (WNP-KS) | PHERALAT o - BLd Bl 24738 (WNP-
KO) 2BJ 51054 CTH4E S W7z Conger B3R
fFf211ME K (Table 2- 4) D4 RAMA A HEERICR
L7z Z2EDE— Fid, Y Fi#ETIE50-60mme. 7
ALK EE - B T I370mmG . PEERAL AR - B
W RATIE CII90mmG & . Bl Bl s S Tiftic
A2 TH A ADVKREL 2 BLEAIDPRBD LNz, &
7z 211181 D Conger & ZETEAT . DO AR RE D &
HIERRERHBL TV AEFRIEEEINTBLT, T
TERFAE L TOREDEEICH L [HEH] LH
E SN,
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Fig.2-15. Total length frequency distribution of
Conger leptocephali. ECS: East China Sea, WNP-KS:
Western North Pacific, Kuroshio area, WNP-KO:
Western North Pacific, Kuroshio-Oyashio transitional

area.

4) Y7 FIERFAOSKREGY (X
Fig.2-1612~ 7 F I Conger myriaster AT D 45
ki & 2K (mm) & ORREFEO Y A 75 (Type
A, Type B) IZ7R L7z Type A, & Type Bid, B X #4
R70-80mmZ R & L THIRIZ 2 DD 7V — 71255 h
N7ze KBS D Type AD iR IE 4 F80mmbL F T
R16°C LT ICoA LT w228, xf i IC Type BOMA
iz, REDPEESMmML T TH Y., £ ITKR
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Fig.2-16. Relationship between water temperature
and body size of Conger myriaster leptocephali in
the East China Sea and the western North Pacific.
Water temperature was averaged from the surface
to the maximum depth for each tow at 1 m intervals
obtained from CTD profile.
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FWTA Y b2SEE L 72KEED 1 mE RO KR FI
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5) BERETE TOR#KREOHER

20004F 11 H IS B EAIC X ) Ef S NS T ilEOR
A (Table 2- 1) Ti&. KEFE300mA» S OHEEHH X
&R BELE (Ki130-30m) OE FE L% H-
BB A AT o 720 S OFAEMHEIC BV T
FHEICRRE SNz E S (27° 30N, 126° 33E) 1.
21052 ML HE O T Conger IR 3T D3 b % 3R
LEINGHTTH S (Fig2- 3). TOHEKIE, 3m-
IKMT (A ¥ v ¥~ —%7) 12X 5KE300mA 5 O
B & T3MEMAK, KFE100mA S O REE R & TIEAE
TdH o720 WHEH BB ERE S L7z Conger J& BT
BOEREZIETL L, MECAELZTIRDOONE
o7z (ttest: t=1.728, p=0.0911) . &FEHFK (Fig2-
17) Tix. 2 RE60mmA i O AR 1L K EE300m A 5 DIE
FHR & L KIE100mA > DR R & O i THRIE S
-—75 T, 4 FE60mmbl_EOMRIZAKZEI00m A 5 D
R ECTRESDVRESINTBY, A4 XX ) 54
KRS R T B W REME AR S L7z KIE100m” 5 D
BE B & T ORI KZEI00m I 206§ 5 A

ROH A %R e, B, &
60mm Al TIEKFEIO0mELERIZ A L, £ FE60mm%
#8 2 A L IKEE100-300mIZ 3 A O LU S b D L
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Fig.2-17. Total length frequency distribution of
Conger leptocephali collected at a station on transect
N1 at 27° 30'N in the Kuroshio mainstream in the
East China Sea by net tows ranging 0-300 m depth

(upper) and 0-100 m depth (lower) conducted in
the same night, November 23, 2000. .See Fig. 2-3 for

details.
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1) HEETOYT7FIERIFAORT

<7 T IERFEOSAIE, CNFETHARB XU
E DRI R E SN TWizds (SEH, i,
1988 ; Lee and Byun 1996) . AWFFEOFER, 27° 30N
DEVEFEEIT < DR FifEh o JAbih o BB 1T
BWICE L IRHHOWSIC AT 2 2 PO Lo
7z (Fig2- 2 ). i CAMORBI L -8l rHE o N
TRV ERb, WEDLLINEERNERET S S D
CHERI ST W72 (B, 1959, % H, 1961; Tanaka
etal., 1987;%%H, £, 1988;Lee and Byun, 1996;
WK, 1996, 2001, 2003, 2005 ; =2, g, 2001 ;
A FF, 2003 ; Kimura et al., 2004 ; Katayama and
Shimizu, 2006). D = & % EIBEMT 5 A5
N2kl b,

Miller et al. (2002) (X, 20004E11-12H O HE > Fif
2B B EERATF RO 2R R OIETERED &
DRIEDFER:. 7 a7 F T Conger japonicus b L £ 1
¥ 1) 7 J IConger cinereus & # 2 & 5 Conger )&
BT O5F 5 L, ~ 7 T Conger myriaster
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B AiLawnb ol Lz, RIFZEIZBWTH, Miller
etal. (2002) & [FKEHIIH S FifE TR 217w (2000
1A OBEEHFIA, Table2- 1), ¥ 7 F TEHRF
B OYEIEREDFEEL T H 5 AR MHNEFH I —FIZiE R R
mEzN % b oK (Conger myriaster Type A) (Z[F]
RIS Twuiwv, L, MR aERE2 R
%2\ Conger 18EETAFf (Conger sp. non-Type A) &,
ZEBH, 2R (1988) 2HE9H & 7 va 7 ) I (Conger
japonicus) & 72 % 7%, Conger sp.non-Type AlZ,
mtDNADIFIERT OFFTIC L D [FE (551 %) § 5 &,
Wodliz~7T FToEERY & — 3 (Conger
myriaster Type B) L72Z & 26, Conger |& AT,
DREFEI=T F I 5720DEEZOND,

BEBROERN LR SN2~ T F TERTA (£
S, R, 1988) L EUBERDO Y 4 FTxFHo
Conger myriaster Type Ald. W&t Ccid 3B #HE
FNRRATIR & W iR CHRAE S AL, A & B
B iE % B < KBRS O i T X, Conger myriaster
Type B DEHESMAIIR SN H» -7 (Fig2- 2),
Type At Type Bid 4 Xy E%->THY (Fig2-16).
AL E80mm T TldType B, £E80mm%#z 5 &
Type Ak 7 %, Type AL Type Bx 457 A KA ~ b
TH A Mo EBTERIE, FROFEIREICBE VT
O CTEERER L SNTWEH (il 1979), 7
FITERFADOEEIZOFEANILETIEES T, &L
AREDAT =V %RTEDTHLEFR D, TDO%
RIZE) =7 F TERFAOG L RO &R G T
B EDPUFEL o7,

2) Y7 FIDOENEHOHE

AAF(2003) B & OKimura et al. (2004) &, mtDNA
FAETFEI L BDNA~ 4 7 0% 7 F 4 M EBO LR
N HED CAERBEERTICE Y . ~ 7 F IO
HARE DO IS D ) . O BIHER DAL
TAHREMEZRIB L TV b, RIFFETIE, BAH
MOHEE L2 (9 A5 1 H) ofEoMIKIC
KEBTOREZFEHLTVDL I RS, FTELEYTF
TS O EINGAFTE S 5 D Th UL, | T
B L OKTFEEOREED 5 VI3 a7 S 13/
DHESRESIND Z EDPHIFEIN D, L LERIC
RESNTWEY TS IHAOR/NERIZ, HY Fil
T40mmBE ., KFETIZ0mmETH O, ~ 7 F Tifd
DI S IFEING AT B B 2 & &R B /N
DOIERAF A (<20mmTL) 3&{Bobhiehr o7z, %
72, Bonl~ 7 FIfhoeRkiE, BEo kol
FHIE/NS L R AENEH L s, BRELLZTES
Hilck gt sns b il s, EE, HY

FHEOHEER (27° 30N 126° 33'E) 125\ TILE#ET
BTV 7 S IHFASESNTEB Y (Fig2- 3). B
WIS X B BN 2 ik A RIS & TR, AU A
WOXLICHEFrbMREINTELbDEEZLNR
bo L7230 T, (FROGATEL ST AR) T
(&, Y7 F T OREINGHTAH AL O AT
LAlgetR <, B (1959) %4, M (1986)
MRE L7291, WY FilEOEE >, £NLE O
BWAZEINRD —ODAET 2 L ER D HDBHLETH
59,

3) ¥ 7 FIERFACEROESTE

AR TR LN~ T F THFAO MG TO5 /S
y—rEaARDLE, 297 NUBEOEY F#EIZBWTIIMT
B BRE R EICH ) (Fige- 3). £l
2 & AT OEED R R SN L D5, BREEED T
O A% BEIORNIZITTHIAT L DIEH L, T
FHEOILAE29" N22530° NAFUE CHREAT b A F ik
%0l ) KIS B RO B T, AR5 i
FEBomE AN, L) oNHIBIIE - 72 (Fig2-
3)o L72A%o T, #ERED S — BB d [ R#AR %
BT 5] e birErbnEZONL, BEIR
TAEERL L 252 S E AR A IR OET 2 0T
HiuE, BEINEE TR O AL IR E S
THEVORER, KFEHICAS & Bl & s
WeRadRESNT, ARETS REZIIE D Fifk
ChT B E b T LR o7z (Fig2- 8)e X7 +HID
FERBORFED D 5 FAREL T, KIEOIFFIL
MEENTLMRES LTV R (Fig2l12), T4b
B R O EREO I T KT 2 Wil RE
(EF/AT=AV

R A0 ER LRELFTOKROME (Fig2-14)
RLE,. BIFEE-SmMmMEER L L TEKIED
YT (>18C) 2 S EKIRDOYHT (<16°C) ~ & 45l
EEALE L Z EDURE AN, £ FE60mmbl B I E
TE5EBAKRZIBATLLIIICELIIDEEZ SN
%o W i Bl L T OZEAT O e RALK
(Fig2-15) 725 ix, &E60mm& h K& %25 &K
100-300m D E 12 5 & L AURIE S 7z 28, Bl
coKROE O 77 A Ve B b E (Fig2-13),
JKIFE100m AR TlEkiE24°C Pl LD 5 D5/KIE300m Tl
KRBT K LWETHKTT B &0 h b, T4b
B TR & B 5 | 56— B iE, B ok
HKIBDFEVEBICSERNIEL Z L OBFLbDEE
AbNb,

Z Ok, BEINIIEED & R CII SRR 28
L b2 En 5 (Fig24, 25 26,27, 2-9, 2-
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13) AR - TIHNE 3 AR R )52
TAHILEDTRETH S,

FIE YT7FIEMFAORRERBHENDHR
B

<7 T IO AT, £EH0-130mmD 1 X
DI S LB O b OH, HEFEOHRDI
B L OEBE ORI HIRT 5, [ Ui Tk
AR IR CHREIC MBI 2 25, 5870 2 s <l
BB AL, SREIIE, &5 WIZRE
LEEN AT EHIHANE L & BEE A DH B (L, 2001;
Lee and Byun, 1996),

B2mED) ., 7 FIFAEITREICE b v E KR
WA BRI Z IR T2 L ) I12% 5 2 &EATRE S
. R IKESERICEG L Twa 2 AR
N7zo &2 TERETIE, KO FEME O R0l
BHEEZH O 20T 5720, HEBONFRIERTE S
WZRE R R 21T - 72,

MEBI=EEEZ IS ATHREEOEANALE T
% (Fig3- 1) WEBIIHENLZNETH L DITH L
T, HEBIIESOEEZ LIS LIEZT 723
THhb, REBETOTT FITHERIIL < GEK,
2003) . E DOIETATFIL B & R L TR B~ R
T52OT, AT EFEECHE L Z2HEEICHELS D
DEEZOND, Lzdi> T, HEE RIS D
AT DORHEIRIN % & 5 2 5 DI L 72F TV iEEI
B WL, HEBICBWTA T VEDOY I A RNt
G L7ARBEAEEAMmIC L VRESIN TV L T F T4
TEAT- B DIRNE O % [ EAERR L C UM 2 Skile e i) %

T wmkya Hay
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Fig. 3-1. Areas where Conger myriaster
leptocephali were identified to be caught as a bi-catch
of sardine larvae fishery along the coast of Sagami

Bay, Japan.
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1) Y7 FIBRFAOHRBHPOREL Y TILD
RE
MEINESEE TR 7 2 S EETE, T oM
FeDKER 5 -50mD g (Figs- 1) TEHEL TV
2T AR XHIEARC X ) < T F TEERATADSTRIE
NAWMZ MR & Lz BBIZB T AT+ T
PERFAOBBEMIEIMARIIA 25 HEShbhTw
5T EnD (), 2001), B OMAIX19994:11
H#% 520034 6 A12fT>720 1H1H»5 3 H10H £
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WLV U TVOMREMEIEL . B e ATF1RICEE
M, 20 (1988) 12ht-> CRIEEI TV, ¥ — X V&
DT F TR SN AL, ZOHREN T HED
S L E L7 ¥ — X OMIIE. BEMRDISOH
EMD ., FRBEHRICX ) ERAARES L
{TpolzBD 5% L7,

TIAMBMICE VIRES N~ T S THERAMA
. EE M EMICHERE L CTIRIER T 2 & THEERIR
RBObDE AT LIz, WELERTMIZIES/ZY
50 % FRRE L CEELICIRE L, £3H, 2
(1988) 12 L7z »> CHIZED ., &F (mm) ZillE
L7,

2) HEBORBRREKER
MENNERZEE T EHOME OKES- 4m) »545
KBV T TRA AT 72K % ATEE NOKER S
Fget » & — P OoKERTZE T EE TS RN TR H %
W < 4 H AP RT 8 e300 IR L 720 AHMLE TR IR
ORIRAPFIRI B SN TG SN S Z L idiz e
AL A (2 0) I2BWTHITEMNTOK
R EE & FEAES00m T OZKEZE 3 muKiIRDZEN 1T T B
WTH5HDT, JFEHENTOREM %2 MBI AR
OICFME & B L CTRTICHE L 72,

S

1) HEETOHRRNSREKE
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<7 F THAOREE B A BB A 25
5 AOMMTH o 7205, MIBRBRINIZFEICI VAL
FTOHEL 5Tz (Figs- 2). DT~ T F TERAT
L OREDFER SN B, 200045 REERE (20004E D
FRIIPT CRFRICRIET 5 2 — X v OFE) TiE2000
f£1 H19H. 20014F K8 HET1220014F 1 A16H . 2002
AESRERETIZ20014E12  12H . 20034F K 8 T 132002
FIMHI6HTH D | fix b RilEDTH- 2> 5 7220034 Rt B
b IR 7220004 RBERE TR 2 ¥ ADENH -
720 SO OEDD 572 2 7 FOMEBEI DO KIEZE
fbe~7F TERFAOHIBIE % K5 & (Figs-
2) . KIERAC T AR W E B CHBLL | KR T AN E W &
ECHBT 2@ AN, DTV T F TERTA
DRIEHHEZR S N7 HIZKED16C RiFI2HDTT

Water lemperature ("C )

TH IRt N . s

= T EEEEEE [Manlh)
Fig. 3-2. Sea water temperature of the coastal
waters (@) in which the Conger larvae appeared
(blue area) in the coast of Sagami Bay from 2000 to
2003. First appearance of the larvae in the season
coincide with descend of the water temperature
below 16 C.

A5 HEFITF L Tz, 20014E e & 20024F 38
BEHICOWTHECHLERFERO NI LD
(Fig3- 2)., MEEIZBWTIIKED16T X h k<
BT FIERGFAPINL b LFwm SN,
F7o, REEDNS A7 F TERS A BB OB
X, WITNOFETD 3 AW 5 4 ARAEISH»T T
T, R TR D KIEAMEN12C 20 514°C DB I B
DY =27 %Mz Tz,

2) MEEEREEOYT7FIEMFAOGETAX
20004F- 2> 520024E D 3 BAEICRE L 72~ 7 F T
FHROEEMK%Figs- 3R L7, 1225 1 A
MPFTY =X DO ITRE S NEATRIZ, 2R
80-90mmE Dift IR TIE /N A XIZE S B kD5
DT ARNE It S RIS R WA D -
720 FDRBIIV 5 72 A4 E100-120mmE D EAR AT L
BRIIDBEEAREEN D LI BH, 3N 4
HIZH BHUOEE100mmEL T oMK% CRESND
AN o7, T LI, £ES0-90mmE D/
EDHNCERE SN r —AF Y — Az AL
EL2-3[AFAOOLNIENS, 1V —AUHICHE
BOBEIBREICRET L Z EDPHL IR o 72,

woom

1) BEFREHOKE
4AEBOFAERR LD, MREBEDETOY T F I35
AT 0 M BLB 4G O B IR KR AS16C & DT
FTHMME —FHLTHBY, 16C LLTOHRAKRICE S
LR T FIERF RO RIRET 5 &D—>2T
HHIENHLPI R 5720 B#ATHE TN B LM A
SHEORFERTIX, © 7 F TERAFAO H B
F11A2»5 5 AOMETH Y (M, 2001), 20D
KB OMEMIIABE L ZIZF L THL I Db,
WS 2 KBS FEREIC16C UTF KRR T4
HIZLEEZTIWESL S, TR EONENZL
EHTENT, 1 AU S SITKEMEL o> Th b
W25, SHIEENEBENE A>TV DIZET L
MEIck2b0EEZONDL, —F, BElOREY %
AR RO BHEETIE, 2A754 50
WZHBIE K ASI0C LB ER$5 &~ 7 F TIERAF
fATHIL LD, KIRI0C ~15C ORIz kT %
(Katayama and Shimizu, 2006), & #&#EE L b ki
i 2B ERLEEN ETOY T F TERF RO
WX 3 ~6 B (117, 2001;Lee and Byun, 1996)
EEBEE L D D ETIEVAS, AKEAT0C LLEIC 5
THDOHENDL LD, FEEE L AN H
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EOHIETL —H L TWwWh, Lzd> T, HED I
EHOHFAEEIRE OKH, 200 ; Kimura et al., 2004)
L7 Th, £EEH oI O®E WV IE ST g
Th) ., §XTOWIRT [KiR] 28 L3 2I@O%
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Fig. 3-3. Temporal changes in total length distributions of Conger myriaster larvae collected along the coast of
Sagami Bay from 2000 to 2002.
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16C DEAKIRDOFUGDVLETH S I LWL HIC
holze T/, B2EOFEENS X, £FE60mmIL T
ORI EAKROEFT (>18TC) 12w~ 7 F TR
H13 45 F60-80mmbBL IS E S % L KIE (<16T)
ERAITALIICRLIEDNREINTVE, DF D)
FHIZME D DI RO [l O @ T R KR 5 8K
WICTT A&V 2 el b, 20 &) BEKIRIRH
Lo 72T F IREAF AU &R T 54T
SEFIIE, B LRI L OB T R KIRA R
T 5 [THEER 70 > b I X ) iR MK
mE%DIETMA, WENEOKRER (EHEKE,
FKE) RCHFEBEO R EOWNE A IEZE 23Ul
78y MAEETHOT (W, 1990)., IV AUEE
W ETRKIBAMEL 2D, L7225 T, 10~16TC DK
xR L CARIRA B 5 W T TS [l 3 AU,
HEIM I REARET S 2 L1 RETH 5 (Figs-
4)o B2 FETIZIMEDF AV o 2 AHEIZE S
AHEVEATRIE S N 72AHS, BB ENE T IE SRR T 2
BICEL B Z 05 (Fig2- 9. Fig2-12), KD
KT X2k (<10C) IZAS ZIFHIE, RV &
WICEHETE D, 2OL)BRAED AT =X LTHN
X, X7 F TERAT A REAKRIIREST S 2 L
FEHMNLRHLTH 5,
HAWENE Y 7 FID5 M0 555, £ DRERATf
O ITHED v (K 2004), BIRO & B Y KF
IR & RSO I [TEERE7a v ]
AR LI AME KR & 72 2 D123 LT, HAMEH

oot (2
walers 016 C %16 C

Offshore

Easi Ching Sea

Mot YWkl Pacific

Furosheo

Fig. 3-4. A schematic showing of the inshore
migration of conger larvas involving swimming
across a thermal gradient from warm offshore waters
(20-26 C) to colder coastal waters (<16 TC) .
Horizontal migration aiming for colder temperature,
may automatically lead the larvae to cold coastal
waters (<16 C) .

TIE [EFER] TH A BEROKRE7 T > M
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1997)0 W FEIC BT 2054 (5258 25
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DDA EEPEL 25 72D MPHETH 5 & 3
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<7 F TOHAHEE L CERRGT 5  TORE
BB IR E S, AU & SERAT AT 5
N5 (2, 2001), AiEE TOHBRLY ., ERFHE
LT L, BWICKE RBENEILE [ERAT
F 1L AEREMIZIIME - ARED S RIS &
B a 4T, EEGT e RE (LA EPHS
Motz FeREMEOBARTIE, BEiE S
W, SHICHEBLREONENLMET L2 E05,
WERRHEEBRBE 720 CUd e S APRHEBRE D K& (&
L35 EHElEND, RETEYT FTOLEE-KE
BIREMRNT S 5 2 LIS XD, P AEATIC & 53R
DIEEEDREVEHS 2T 5,

MR EFTE

KEOHEMBIZHWAEET -7 & LT, HENE
S7% [BERE] 2HVAZ LY BT 4720,
KaGERDVPIEFIZEL VERA M (Pleiler, 1984a ;
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| L Y i
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Fig. 4-1. Sampling locations (St.1-4) of Conger
myriaster leptocephali in Tokyo Bay, used for
analysis of length-weight relation (Feb 5, Feb 14, Feb
25, March 8, 2002) .
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Donnelly et al., 1995 ; Pfeiler, 1999) DR E & A K
GUNDRE % KL 7MECTH B 2 L OEREIT -
Too RN, MIBEEINET20024E 4 H2THIZY T AR
WIS & ) RE SN2~ 7 F TERA A0 A % 1
W, K TFTTIHREL, BEE (g) L%
2. BRI L o CizER (g) ZWE L. EMO
HHRE & 7,

LR REBROMITICH 72 - T, B2 S0
B OMRILCHEP CREE, AHBEE R I, Ko i
S BT O B E ~ P HIE) 2 S FRAE SR
DERFFEH V., £2E (mm), E&E (g ZHES
HUTHIE L7232 ISHAT IS it L7z BUEE T, Mgl
VR iey & T- 32U B e & A 72 & 0 IIAS T3
BB MU RGBS LIRS TBY ., Z
DNPE EANBIZ 2 HTODFF 4 LR 23T (Figd-
1). 200242 A5H. 2H14H. 2 H25H, 3 8H
2. PREEITE K EERS S IFFEAT 2S AR L 72 A6 O & iR
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Fig. 4-2. Relationship between wet-weight and dry-
weight of Conger myriaster leptocephali (N=30)
collected in Sagami Bay on April 27, 2002.
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HFlX, ERIVEBERZMHE) HFHPHETTH 5,

BT ZHPETRELC 22D THNIL,
BREEIEEDIFTHFET LI LITRD, TORHE,
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DA [FELYVEEIKELE-oTwE | 27
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ML, TORRIC2EEH L Z L ERR LS, T
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SR IVMEREIMZ 5| BERy (phase Ib) Th %,



128

Inner Tokyo Bay

i
ks
Eul
E0.2
Al ¥Wo=-REE = 40584 < ¥
;R = R
o -
43 dd4 45 46 47 4R 49
Im TL
central Sagami Bay
ib 1 e
1
o]
E .
._ﬂ-
] Y owalddT5 « 1075 % X
: A2 = 925
12
43 4.4 4.5 4.6 4.7 4.8
InTL

In WW

A

outer Tokyo Bay

4 9

offshore
LR
4141
e
L .4
s td -1 2406 + 2640 = X
| - RAE= 041
.3 4
15 4 in TL 4.5 5

Fig.4-3. Relationship between total length (TL) and wet weight (WW) of conger myriaster larvae collected

in inner Tokyo Bay, outer Tokyo Bay, central Sagami Bay, and offshore from the Kuroshio mainstream to coastal

side of the Kuroshio.
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(Mochioka et al., 1987). FEAH 7 fif & D FEL# (Lee
and Byun, 1996) ., i@ L& 54 (Otake et al., 1997)
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Table 5-1. (Conger myriaster leptocephali used for otoliths observations. Sampling locality, sampling date,

sampling gear, number of specimens.

. . . No. of
Sampling locality Sampling date Gear o
individuals

Yatsushiro Sea off Yatsushiro city, Kumamoto Feb. 19, 1997 Takehaze® 20

Yatsushiro Sea off Yatsushiro city, Kumamoto Mar. 23, 1997 Takehaze® 20

Yatsushiro Sea off Yatsushiro city, Kumamoto Apr. 24,1997 Takehaze® 20

Yatsushiro Sea off Yatsushiro city, Kumamoto May 9, 1997 Takehaze® 11

Coastal Tosa Bay off Haruno town, Kochi Apr. 2,2002 Boat seine 10

area The Seto Island Sea off Shimotsui town, Okayama Apr. 24,2001 Boat seine 10
Sagami Bay off Hayama town, Kanagawa Mar. 17,2001 Boat seine 15

Sagami Bay off Hayama town, Kanagawa Apr. 27,2001 Boat seine 30

Tokyo Bay off Futtsu, Kanagawa Feb. 21,2001 Boat seine 62

Sendai Bay off Ishinomaki city, Miyagi May 17, 1999 Midwater trawl 16

Subtotal 214
WNP-KO 37°30'-39°35'N, 147°30'-150°45'E  May 28-Jun. 9, 1999 MOHT 9

ECS (Continental Shelf) 31°25'-31°45'N, 125°55'-126°23'E Apr. 4, 1997 Otter trawl 12
ECS (Kuroshio mainstream) 27°30'N, 126°33'E Nov. 23, 2000 IKMT 7

* Takehaze: a small set net with lattice of bamboo poles.

WNP-KO: Kuroshio-Oyashio transitional area, ECS: East China Sea

B EOHMEE, HELNLERPEFRINT
& 72 (Lee and Byun, 1996 ; Otake et al, 1997 ; ¥
fil, 2001 ; A*f, 2003 ; Kimura etal., 2004), L %
L FEARATIIZE Tl Bl 7 a2 25 e L7z
BRESSOBREZHEHETAITICEE-TELT, &5
VZEE 2 AR RE IS R A e & A HIE L - B A S 7 & D4
RPLETH b, RETIE, HAMMEEZ S 5123
MR L, B2 EDPHEARETHL 2L LTERAT
PO EDNEER E FAMESE EOMMREHL 2T
5o

1 7 FOdEMFAOERMHEREE

MRETE

1) A

E s o B2 1ot L2870, IR0
AL LTINS BALIT V72 5 & il Bl TR AE &
N7 & ZEHEH O ~ 7 F TEAF 21408 1k,
hE - AMEEBOEAR & L CRBMBEMBITIRTRE SR
72 9 fRR, BT O KFEM L THRE S 721211k,
WY Fio B CRESN - TEETH S
(Table5- 1), iR TOMRMIZ, T LTV
ARRONE A, AroRiEd Gl a2 FIUH L7/ Rl & iE)
EDWEDREN D 15725, B TIZAMZIE K
FEH v 7 —HEM L AR E M X B EAE, G
BT BRI K E 7RIS £ > & — 239 L 72t b
O — VHEIC X BB L B RED D S B ,

anferior

Fig.5-1. Conger myriaster in fully grown
leptocephalus stage. Sagittal otolith viewed with
transmitted light microscope (X300) . HC: hatch
check, FFC: first feeding check, TC: trigger check.
See text for details of signs.

2) EABMBENHE

FEHEENICH ZNE»SEA (R4 ; sagitta) %
FARFAMGE T TR L, BiA 4 k&% s /) —
TENEN NP L7k, AF9A4A N FALIIYT
77— ElgCu L7, @ L2FAIE,
800~2000% DM AMIEBMB L A4 VvEY =2
N TR E THFEE L 725212, &k okEs 2 /iy 5
72O NS TS 21T o 720 T DR, BSRE
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M, ESIET—T 1 ¥ U EHL, AT
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7oLz 5N Al (HC & i&$[Hatch check]) ASHL
DA TS, WALl O SMIN I A B 20 B f s oA
TN TR IR A B IR S 2 & E 2 b5 B
3 (FFC & W47 [First feeding check]) 2SR5 5,
FFCE TOH AWK R % I m LR ZAS, 20
RIETHTICREPRRC, BAFOREREVWZO, HA

GIRTR L EBTIROD LG E 2 5, INRIETH
EEINTKETOBMEOFHIZIZ, Bv1ARD) v 7
ELTIE-o &) LT E A NORNERT (20X
9 7% 3 Campana and Neilson (1985) (2 & ) F =
2 (check) EHENRTWAE7ZD, LTFARFHLTIZ
[Fxvr] LR, Biggsh (Figh 1), Z
DF z v 7 IIERERBLE T D T4 T A 2 A2 T
DY, BAER2HETsE, Foy 2 2BRELT,

1) AFERFCLIBE
RO~ 7 F TERAT O H H O 65 S
@%mg51:ﬁ#oEEﬁﬁﬁif®ﬁmi s
WIE > TW-REOFAOME 2L LT, I
MMz [R5l %, BEbicim hm%E [#5] &
LTRL7e BADZOEREIIRENE LD, BA
HUDERICIIEAEAE L. £ OREE PR IR S

i

e :
Clusters of growth incremsniy,

Fig.5-2. SEM photograph showing the otolith microstructure of Conger myriaster in early metamorfic stage.
" TC: trigger check (see Fig5-1.)

, M1: first increment in metamorphic zone in which the width of growth increments increases. See text for details

C1: most inner part in "clusters of growth increments (Lee and Byun, 1996)

of signs.

Table 5-2. Sampling areas, numbers and sizes of Conger myriaster leptocephali in which characteristic

structures were observed in the otoliths.

CL’ in otolith TC" in otolith
Sampling area No. of individuals No. of individuals No. of individuals
TL(mm) range TL(mm) range TL(mm) range
214 214 202
Coastal area
77.4-133.1 77.4-133.1 93.4-133.1
9 7 3
WNP-KO
89.3-110.1 92.1-109.6 100.4-109.6
. 12 12 0
ECS (Continental Shelf) 83.1-97.5 83.1-975 .
. . 7 2 0
ECS (Kuroshio mainstream)
55.8-97.5 82.8-97.5 -

*CL: "clusters of growth increments (Lee and Byun, 1996)", see Fig.5-2.
TC: "trigger check", see Fig.5-1.
WNP-KO: Kuroshio-Oyashio transitional area, ECS: East China Sea
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BITOHARENSMICEL Y, F2v 7 O4MIT
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2)o MMATIRESINERFATIE, BEBRMBAT
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Fig.5-3. Schematic diagram of the otolith
microstructure of Conger myriaster in early

metamorphic stage. See text for details of signs.
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Fig.5-4. Conger mpyriaster in early metamorphic
stage. Profile of the otolith Sr:Ca concentration ratios
averaged around trigger cheek "TC". Error bars
indicate standard deviation (N=4).
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Fig.5-5. Profile of the otolith Sr:Ca concentration
ratios of a Conger myriaster in early metamorphic
stage. Error bars indicate standard deviation (N=3).
Vertical broken lines indicate positions of characteristic

structures shown in Fig.5-3.
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5o

F6E BERFAOEERMREMST

AT M ORI AT % A5, BN 2 R
ZALATE Z B ERERMBHRO 7O AEH L2 b 0t
FHRTHB, ¥ T FTIZONWTIE, TROETIZED
%9 BRE LATBh 24l (BEH, 1961 5 INH, 1964 ; i%
B 5, 1978 5 ¥E 5, 2004), HURMR AV E C OBRE
(Yamano et al., 1990). HADEE/SY — v & =
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Tt#EZE) (Lee and Byun, 1996;Otake et al., 1997)
e ENFEHICRR O N TV B, —h, KREBAMREE T IS
EE L72WeslE, TBREZALIC L b %2 ) B A Ofiiiig
& EMEILEOEIICHE T 5 5 D (Lee and Byun,
1996 ; Otake et al., 1997 ; Arai, 1997) IZBE & LT
W,

R AT 2 IH. BPrs X OREE &M
3. FOBOMARCHIELN A % b EELERT
H5o, FFICERATAIL, WO TREMoOFENNzE
FTIens, BERGOY A4 IV ZMADKEIZ K
ETRBIEIHEETHS ). NEHISREL2~T T
AR, ZORHTERELXRIG L TEKTIUE, £
DUWITITMA L7 ER & AT LTS B,

[LD &) IRBOERATMAED X 9 %5 TARE
BB T A 00] L) BEIZOWTIEEARH L fm2%
xS

ZITAETIE, ¥ 7T ITERFALEELRMETT
LRERARVHESNLEMH LT 2 LI L o T
BHGIOERT 2NN ERZHE L. TORREHE
B 74—V FICHEH L TR R BB ERZHEET 5
Z LTk o T EREHMGSEM R NAER AR ER O
WA S5EBT 22 2HMET S,

B[R] NSRS NIZHHETH ) . K
S [ZERERIIG | 3G WF 2 be LCitikan s
NETHLNPW, TOMEMAEBHPHI LTV 20

(Yamano et al., 1990 ; Pfeiler, 1999), —#k |24 RE
i3 [EREOZAL] CHEE SN TV, EREM Rt
HSHE Z AUTBEL R AT E) &\ o 7oA RE e 2 L 2 B |
ERITHIDOEEZOLNS, L2 > THRGLTIL,

[ZRERAG] % AR8 & B T TR T 5720120 N
SUWFN A TIE R L [AHAs L 625 2878
MR LRI IEE S 2 & | 2 ERBRBOER
£ 5,

1 ANERIC L 2EMFAOKERIZOITE
BREM OB E [ — DB T ICBWTHE L,
KRET LA L LW ERZ 08T S, SRS
2L REE T X TOERERCTH—L§2ZEHT
& 5720, KERRIERHEB SO TR ZENH ]
WE2bDEEZDLILNTEL, £ TAREITII,
T F IR PR L ORI I L AT
DEH GM T CTERRERMG O A M2 J~ 72,

M EFE

1) @A
20014F 3 A 18 H IHIBBIN IR o w23 )1 B = i Al 52

IIET 2% (35° 167 N, 139° 34" N) T¥ J A EH
HEAC X Y RE SN~ 7 F TOERFASVEEZE H
W7z, BREEGFTOKEEIZ13m, KiRIZ128C <, AR
PRAIBEIZ X o TERMAM LT S5 FUBIEAKE 3m
iz dHh o 72,

EIAF UL, 0OS5tHIET AR S T A4 FAIEICINE
L. 7Kit14.1°C T2 HBBIS L7215, ZREEBHMHL T
Wi WlR % A CEBRICAE L 72,

% BEERGOHEE. Zh (2001) 125w, 258
W& DR ) BRI RO B E#TE S LMo
| DR & BAEAb U 70T P9 R0 A5 A R o R ih B Uk
9 % [t (number of pre-anal myomere / number of
total myomere; 2L T, PAM/TMIEE S 9) 12X D475
720 ThbH, PAM/TME0.79 _E ORI ZERERT O
[, PAM/TMAEO.79A W O AE [Z5REHT |
EHE L7,

2) JKMNA T TOZERERIG O

YT T TERMAOKEERIT, BIERERE1g
RERE LA XORNE L B EER % 2 BECH T
TITH T k&L, KEHRE (AR (5MFMK. &RK1225
+70mm (F¥ + EfEFE DTFTRERL) EBE=
1.189 £ 0.259 g) &. /NEUEE (BRE) (16Mfk, 4K1109
+ 7.7 mm. MEF0792 £ 0164 g) % ZFILZF1160cm
KHE (§950 £) (A L 720 KN 2 BEDH-f & I L
722 004X, BFRTICERTESFHE S5 %
VENICEE L, BARREFTEREITo72, 200

T T WY
T ] I

] -

X1

| on |

2 SOV D R,

@ Y 4 & R 1002 04 b6 IR 20 1
Days afler starl of rearing

Fig. 6-1. Daily changes of Conger myriaster
leptocephali in ratios of pre-anal myomere to total
myomere (PAM/TM) after rearing without feeding.
The leptocephali were divided into two groups in 20
days after the start of rearing: about one-third of
(named "ON"
individuals) and the rest remained at leptocephalus

which started metamorphosing

stage (named "OFF" individuals) .
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RGN ZAE R — R DMK % AR 125 ] & 58 A THK A
L. 2B 720 OFEAKEDIRIEN D KA &
BIFFEL 2D ) IC L7z, SE AR, M5 RAR
BT REIHIE D, SHUK L2k E A H L0 %
v, KIBOREII TD R Do, FEERPOKIEFEH
1314.1-15.0C TdH » 7=,

BIFAORERZOHE LT, 2HH. 9HH,
14HH, 200 BIc&FERAZKER ST BT, 01%
Phenoxy-ethanol /K CHRREE L 72, PAM/TM{E%
ME L7z, MERIZERLLICTCOKMIZRE Lz, 4B
RN LR o 72,

S

Fig6- 1 ICATE EBIE D 2 Bt % & b 231H K D
PAM/TMEZS, KIENEHZOBKE L bICED L)
WCEAL L 72 AR L7ze A 2 HH OB T, &
TOMEATPAM/TMAEIZ08LL L& 0 . ZEREBHIAET
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R &Rl S N7z 9 HHIZIZPAM/TMAE£0.63
~0.79D#IPHIZH B 6 EARAHIIL . ARG L2
ZE MR I NI, 14H H 1213 S PAM/TMIEAYE
WAEARIZ0.38% 7 0, ZEHREHE & A S D 0.79K O
AT IMEAR I L 720 14H B OHIER T %, BEE
DIRFETH—=N=7 0 —H AL, WEL T
16RO 8 kDS L7720, DDAt
23MAfk & 7 572, 200 HICIE, 9 HEH OB TZRER
I LT\ 72 1A AR O Fefil 130.31 ~ 048D #iPH & 72 1) 28
REDSHEAT L7225, #72 \ SR RERING 3 A M4k 13 H B¢
TR L 2R L L e ARSI o a7z
(Fig6- 1)o T b b, FEERFHMGK T Tld e THED
THY ., NATRERAUPOPRVD, TNEDOFITE
% BT & A4 (LFONMEE L IER) & TE AW
fEf (LUFOFFMEE EIER) ARIEL Tzl &7
bo F7z. REMEME (ARE) OONMEARIZISME A 111
& (733 %) TH-o72h, AEMEE (BEE) (12IZONA
RIEEFN T L h o572 (0%)0 T2HEON/OFFD

Fig.6-2. Otolith microstructure at the start of rearing was estimated by back-calculation for 20 days using daily

growth increments. Photograph shows "M" stage of otolith of "ON" individual after the 20 days rearing, which was

"L2" stage of otolith at the start of the rearing.

Table 6-1.

Fig. 5-3) The stage at the start of rearing was estimated by back-calculation for 20 days

Otolith growth stage of conger myriaster defined by existence of characteristic microstructure (see

(i, e the duration of

rearing) using daily growth increments. Red and blue characters indicate ON and OFF individuals, respectively.

Otolith growth stage L1b L2 M
START 13 10 0 “ON” individuals
- “OFF” individuals
END 9 4 10
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ZEITAXIKGFELZbDTHY), ZOERIIBLE
(Eﬁi 1 gf?)’)f:o

2 MEEREBFRACANERICKY) ZERELF
B ATV BEGEHRT 58EDRE

B EBRE T RIS, EROBBREICE2DIZo T
EREFIIEDSNINICHEE SN TV 200G 2 HET 5
7eDIiE, MEROBEBESRAE SN TR BEM 2 VT
WA 0ENH L, FITRETIZ. HLNLVTH
EREEZREL T2 HAPREL 2 D155 e L
72

M EFE

FEERIR T 12, g L7z 8 A% B < 23R D 3ETR
frfar o A2/ L, MRS 285 L7, (AT
AHS, 55 TR Lo H ARG 2 X 2 R R IX
5 (L1a,L1b L2 M) O EDEMIZH B »HEL
Bz, BABELH S H R % 20K 72 & - TE
BREAGGR O B A B R B RS 2 HEE L7z (Figé- 2).

s R

Table 6- 1 (ZFEERE T % & S HEE L 72 EBRBALG
BOHAGOMERM Ll1aL1b L2 M) #mRL7:.
ONMEEDOH FHl1x, EEBRBMGRICIZETL2 LiEES N
72DZx LT, OFFEMRD B A IZFEERBIIERZ 134T
L1b& e &, ON/OFFD M 13 B A Al 1
Lo THMEICK &SN/ L1 bERE &L 2 BEREDE W
BHAILTCY—270FETH Y (5B5ESE), 200
B D SEBR T IZZERE 2 B G L 72 ONAB 44 I X K A L2 0D B
HCYT CTICHELGITCY =P HFEL T2 L HH
LMotz LD >THAD [TCY—7 | 1%, fi
B EBRBMGEE S CHNERIC X ) ZRERGSFHE S
TV AR L HRT 2L LTHERITH o 72,

3 AMERICKUEERIGIABZES W AERFAD
%ERLE

NIZER I & ) ZREERATHEE S - (ONfH
) 12, EBICERPHE A1 TH-> THHRNTER
72 ZALHE & TV B AR S V. T2, RO
fEt (RNA/DNAL) FEFAKEICKBE NG Z LY
HMHNTWA (Clemmsen and Doan, 1996), AHiT
& WL ARERIGAEOH T (ON/OFF) % B itk
2L DL (RIEZIR) | SRR RARIRTER B
EBEBOAMFRES L THY O R T LRI

(RNA/DNALL)  (Donnelly et al., 1995 ; Bishop et
al., 2000) 22V CON-OFFEAM TORBELTI o

mHREFTE

1) A

AUER & FAARIS . 20014F 3 H 18 HIZARBLE I R o fif
ZNR = AL LHT #i%E (35° 16”7 N, 139° 34" N) »
5. VI AMUEHEAC X VIRES N~ T F TH
AT S % Fl 7z AT SISERER A D L7 IREETH R A
WCEBZICHD R D . 0.1% Phenoxy-ethanolifi/k 1 ¢
RO %, af, BEE, PAM/TME% #1%E L 72
PAM/TMEA30.8Lh EOREFEIZERERMG L T vk
I S B I5EARZ SATH Y~ 7 IVISED, #Re 0 l-
80C THaliRfF L 720

2) ANGERERAFEDOHEE (ON - OFF) D¥IFI

9. GHAFOERA- ML BGIRED £ T igik
ERCUIWT L7z REEIEE0 T FHAE L, WDEEL
FAERIZ95% L. % / — IV CREE L7z, HE2 O H A %4
L, 5 DK ETHIELE L CHAREE OBl%E
Aol BIHiORERIZ L0 T, HAIZTC~ —
7 DBIGE SN D MEEITONMERE", Bl S i wEkz
"OFFMEAR" & H5E L 720

3) BELEOBE

ke (DNA, RNA=) % I IZTEH & By 7o /K
B2, HRSIREE (80C) O MK, Bk
WL TSI L 720 woltpRAL L 729 > Tvid,
fE {44 I DNAE, RNAE#fll5E L7 DNA, RNA®D
=13, Schmidt-Thaunhauser-Schneideri?: (STS#:)
. KB (1969). WEH, <Fl (1975) 25— L7
STSZEFEICHE LT, B (1988) OFINHIZHE > TV,
¥kt (RNA/DNAM) #&EH L7z,

B R

15EAR D IETAT 2 O F Afilifl s OBIZ2 O&5 %, 10
fEHEAHSON, 5 & A20OFF & $]%E & /zo ON/OFF®D
B ICRNA/DNALL O E % b8 L 72 & 2 A (Figé-
3). ONEIEPEEICE Wl L A5 L b o/ (t-
test; p<0.05) o

4 WREICHT ZERERERBE
RT7FITOFEELRWY & %> TV ARFEEIZBWT
E. ERAHRLTBENICKREL T 23T THY .
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Kt \TATE - BT LGB T HDDEERD
Nb, ZZ CHEBOBLE CERAF OG54 LIE
Bk (KREOFR) Zi~D 2 L1280, S Bas
RN & B EBRERIG S 2 it L 72,

F72, YT T TERTHMORKERTORER L LT
. RHE OF Y~ RV omE) A HIKRI X
TAHYIFUVHEDOE Ny R) BPAIGRA TV

(Mochioka and Iwamizu, 1996 ; Sato et al., 2001),
ZZC, ERMARARIEETH 5 WRE IS BT 5 08
BREZIERET 720, NBEBTEBSETLEREDOT )
L % < K Oikopleura dioica D3 Ai & D EHZEAL &
BETAT SR DB B BT B HETIC & 5E W
I L 72

MHETE

RNA/DNA
i

I

OFF ON

t-tesi p=0.0068

Trd

Fig. 6-3. Comparison of RNA/DNA ratios between
ON individuals (N=10) and OFF individuals (N=5)
distinguished from the otoliths microstructure. Error
bars indicate standard deviation.

(LY

14070 E

(LTI M L=

Fig. 6-4. Sampling sites of Conger myriaster
leptocephali (St.1 - St4) and their dietary plankton
(St.1-St4, OP) .

1) BERFARERE

R TFITOEER M O—DOTdHh b HFEDBIILS
2 AR E 2% (Fig6- 4[St1~St4]). 20024 2
HA5H. 2H14H, 2 A25H, 3 8 H® 4 [al, %
JIEIKRE RS AR ZE AT AT AR L 72 A O s (45N
EA] LY HFE LR BT ED Y T AT
S L BREFE AT 72,

RIS NI T F TR IKE T CHEBREICF
LRy, &F, BEE, PAM/TMEZ HIE L7z,

2) REBOHEMRERE

AR, KR & 25 L 72 11436cm, HA0.1mm
DT bty b (CMSO% v b 5, 2,
2005) 12X BHEDL HKIEE THER X TEONY
> 7V D Oikopleura dioica DREE #5H L. 1
m*d 72 ) OEEE L L TR L, ShimdFHiZA
IERAT MRS O 2 TSt2 (Fig6- 4) 12BWT,
20044- 3 H 8 H, 4 H15H. 7 H14H. 10A29H. 2005
1 H24H O 5 [IFHEE L 720 BERAT-FORBEI (20044F
3H8H) IZE, ERMAARNEWIRD 4 P45
(St1°St4. Fig6- 4) (2 8 5 12 38 0 7 £ 5
(StOP, Fig6- 4) Nz 725 RMEHICBVWTT T~
7 N URERITV, HIEBICBT 20 MEEE N
720 F7ZARA IR O MR S (I AR NR K EE BT £ >
7 —HEAWeb ECAB L TWa [HEEDHERE]
25157 (Fig6- 5).

SN %'“
'_"'h._'l\.l_ ,

"y ‘H“*._. -.'-'\-. I
150N "'\-\“R'. E.' £ .f;'l‘:.-

15 et

13%3E  13940'E  |WR0°E 140700 E

Fig. 6-5. Horizontal distributions of sea surface
temperature (C) and salinity (PSU), March 8, 2004,
obtained from "Daily Oceanographic Chart of mouth
of Tokyo Bay"' drawn by Kanagawa Prefectural
Fisheries Technology Center and Chiba Prefectural
Fisheries Research Center.
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1) BRERTOERFADOY 1 X EBRRERE

Table 6- 2 ICKEMAEH TH 4 DDOHAEL (St1~
Std) BB~ T F TERATHORER LR L. W
(FEIMP) & LC&REE (PAM/TMAE<0.79) OfEMA
¥oam L7z, BRIMOMERI, Bl e sdifziE A
ZZONM CEREENE) OSt1B L USt20 A I HIH
L. #osMll REEINE) OSt3s L UStaTIEME
OB L PRE SN Lo T2 L72D > THEEN
BRI~ T F TERATEDTERENICERE % 45 5 s &
Zibhb,

Fig6- 6 12, JAEAM 2 B U - FERELTHRES
7o~ T FIERGFAOLEE (mm) LEBER (g) OF
xR L7z HWEUBNE (Stl, St2) DfFfEotA
ZIIHBINE (St3, Std) DL DL ) bAFITKE
L BME LD ONEN SNENERETL LD EE
ZHNTze Tz, YA R 2 NI R ZEREBAAG O
FEDAFME (ON/OFF) #iRER 1 g% &2 L TH
ETAHE (6- 1HSH), AR Z RV MEM D%
AT IS5 & 20NER O H A4 1E, Stl: 94.7%., St.2:
58.0%. St.3:22.0%. Std: 327%% 72 V). HLE 5 NE
IZAZBETONE 2 ) ERESFHBET20DEERZL
n7.

(L]

2

TL {mm)

K5
-1 | b1 e SL3 sS4

12
4
L8 7
1.5
1.4 1

g 127 ’

] ——

1 | a2 3.3 514

ight (g}

Wet

Fig. 6-6. Total length (mm) and wet weight
(g) of Conger myriaster leptocephali collected at 4
sites in Tokyo Bay (St.l - St4, see Fig. 6-4.) . Error

bars indicate standard deviation.

2) Oikopleura dioica B ENZEHZELH LU IFHE

2) —1 ZFHEit

WS LR 0 % S (St2) 12 B 5 Oikopleura
dioica 5 Fi OB EAL # Fig6- 7 128 L7z AKIEAS
RNAD HFIIHT TORIE 1 m® 72 ) 600~2000
RO BEBEE TORAMNASNTZH, KR E R
LRICPT TURIZE AT LTl F72,
AWM 2@ U CTERE S W7z B R X Olkopleura
dioica —FfiCT&H > 72 L72H> T, Oikopleura dioica
AR D S WIHIICEI L T~ 7 > TERFADEN
R L TWB 2 EDURIE S N7z,

2) — 2 WEBBOIIIBIT S5

WLIEE OO 5 A S BT 5 Oikopleura dioica
DA xFig6- 8 IR L7z WEBEBOWIZALIZE
Oikopleura dioica D53 Aig 134 < . ~ 7 F THERIFMA
& o THREEMNEOHHREIIRFTH S Z LAVR
Iz, F7-, MumOFAEEM (StOP) THfED
Oikopleura B3 DT D ITHRE S NTZHS, EDOMDE R
Tl Oikopleura dioica —FE L MRES N o720 L
72h55 T, HWEEIZ B\ T3 Oikopleura dioica 7321
HOPRCTHERMNRELETHAL I EXRHLNITR -
72

® OB

1) ANERICK 2 EERIBOFE

REETIL, KREROBEATAZF &M T CRER
A1 g BER & L2/ 2 BEIZ 01 TR ICINAE L
EERWICEREZ L& B Lo 2 A, BEEHB L 72

Table 6-2.
leptocephali collected at 4 sites (St.1 - St4, see Fig. 6-
4) around mouth of Tokyo Bay from February to

The number of Conger myriaster

March, 2002. Number-s in parentheses indicate the
number of metamorphic individuals judged from
ratio of pre-anal myomere to total myomere
(PAM/TM) less than 0.79.

St.1 St.2 St.3 St4

Feb. 5, 2002 0 0 19 (0) 0
Feb. 14,2002 0 45 (3) 0 12 (0)
Feb. 25,2002 0 43)  30(0)  20(0)
Mar. 8,2002 50(31) 30(4) 10(0) 17(0)
Total 50331) 79(10) 59(0)  49(0)
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EIIRE VT V=T DOHMIHBLL 72, ZREFITET S
RSB L 722 &1, ARIZIET B & W7D
LREBIAR T A AR & 137 & v 2 & 2T
Bo F7o. FTEERICE D %) IR B AT
NCCR— &R s, EEBHEBERESIIBV
TIPS CARE % BASAC & A fEfK (ONfEfR) & T
& Wk (OFFfK) 2SREL TWwWzbnEEZSH
N, ZERERIA DN ) — DAFAEDTRIE S 7z,
ZONWZE M)A —IARRELEELTBY, 4%
ZREBMG AT 2R E AR TICB VT, BE
BEPH1geBRAETHELRVENNZ MY -
MEIHANE L ERnbDEEZ LT,

F 7o, EBRFGROE AfEEE H R 588 LT
fg L7z 2 A, RRERGBEE (ONEE) OFHIZIE
TC~ — 7 WEBRBG RN K S T 7278, ZHE
L %700 72flifE (OFFfEfE) 1I2I3TC~v—72 (5 &S
W) R TH 720 L7zA5> TON/OFF Dl # 1%
HAMEOBENC LD HFETH ) . NHERIC X
BEERGOFEOFEY VBT AIEL LTHAIS
W END [TCY—2 ] 05E% Y — e b I LS
RENTZ,

E52, COHLAZBELE LTHRN L 2 BRI T
fzkt (RNA/DNAM) % i L 7- & 2 AONMEAR L H
FICEWEERR L2 LD S, BREEFTOKHNTY »
N ARIEUDSE T o TWDL I EATRBENT, =
BT L ERER O ICRNA/DNAL O ¥ — 7 28
HGAETLHZEDHMONTEY (1@, 1988), HfaD%E
FETH AT ICRNA/DNA S 2 £ 2 H L EER
Hohrd Lk, FADTCY— 27 KIS N T
2O EBRICTEREN AR Z G T 5 T TOBERN R
Bk, [ZRHBOMEMPIE] LVESITSN5,

2) SHEEICK 2 ERERA

ps ]
_E Tl .::':1 A Kl oyl e @
“:' (LT
=
E L ®
3 her &
= mj [
- 1}
@
Mar A Jul ($°4] lam
3 o
Fig. 6-7. Monthly changes in abundance of

Oikopleura dioica at St.2 located in inner Tokyo Bay.
(see Fig. 6-4.)

RGBS TOREDORR, ~7 T TERMFMIT L
CTHERZRBT 2D TIE %R ., Bty & BlE %
MEATZRUAL DR EBNBICA > T LR G+
B EDNHLNE R 0Tz, Z DOUFHEITADT BARIKIR
i s O E VI FEREFLTEY (Figb- 5).
PNEBEE OBRIEDG 2 5 IR ATZE RE B IR A &
o TWDLUEMEDNEZ SN D, FKIIELITR O &
BAZBWTH IEF IR TR 4 i TR A e
PLTHRB SN MESNTBY (UME,
1996) . WIEZ T OHRTIE R\, 72, REHEDIE
EARIZBWTH, RWINREIROBREE L RER MG D 2
AL EEBRL T ARSI Tw D
(Pfeiler et al., 1990), —7F7. & DIKER5000m % #
25 BEHEBATH CIRE SN~ T S TERFAG
FA ZDREMEAK D EOLETHEIERE, S B D &2
BRI CH o720 (F2EZBH), TOHAICIETCY —
IH3FDVIHAEL (555 BEBR) | LREHGT RS
B TH 5720 D Eps, ZERETNENEERICK
EDHELEFTEEEERB LV D EEZ N, &
REBAIR DR 72 N U — 134000 7 BRI & B T RETE
HIE

F0. REEOEBHOMKITEER 2g2 B2 5
bDbL L, KN TIIERERIBTE 2R A XD
MEEH1gE RECHMRA TV, 2O L, &
T CTEANMN L LMD ES TWLIZE bbb
¥, ERERBOMEMPM A EE L CERFMAE LTO
BEERITTWZ e 2R L TB Y, Bk o RiEE
HRATEH OB L H b TEZ L, FREHFONK A
BRI TIRIERBRBO T &L IR 7w L%
HIRT %,
DExR#BET S L, NIYRER &4 72 B R ATH 7
FHoBRBETHO TERZHBTELbDEEZD
N5Do FRPREZERGITICIE) D ETEESY

| Hildk .

E (E0T Chkapdeura oodcn
&
= iioe
=
=
= uag ®
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B ®
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Fig. 6-8. Abundance of Oikopleura dioica at 5 sites
around mouth of Tokyo Bay, March 8, 2004. (St.l -
St4 and OP, see Fig. 6-4.)
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BOLELHIEY  THEICARTAAETLHMONTS
0y (Victor, 1986 ; McCormick, 1999). [ZHEBHIGD
HEMIIE] 28> 2 L IIE S TH 5 HiE 2 B
MEFEIZERT LD E 2> TVWEDEA S,

3) RROBADL S A-REKBHONEICEET 5
HEENER

Oikopleura divica D53 FiENPDRA L, 7+ T4
A2 & > TORPRIEREZEYL & X THE TIddE
FIZRWZ EATRBE N, S 612, FRa2%9E2 5
MBI A>T 58T, SR ED FA & ERATf
DI A ZOBRDFEPT 5 2 L bRENT, AETR
L7 B EBROE R, 513, BREMBOMNNZ )
H—DRELHEEL2LDTHAI EARBENTE
D, BIZFRE=R1 g%z 5 L LREMIKETE 5IREE
L h o BERIEREE & W) A 70 BR AR A AR
AEBLTWADZ EFE 2L, NBOBERAE B
BESERERIIG D M) T — L e ol &) BT HEET
&5,

— R AT I R KR BRI 7T 7 b
YOI N— 3 TS (Carefoot, 1977) 2SR5,
YT FIMFROEENRENERET L 2A~4 A0
RARKERS (55 3 ESM) 13, KRS L7 & kx5
EEWPEREMIMET E Z R ONA L TH LD, WHEIC
B2 R HHEOIUF & I R AR ICER TRAT
Hotlre TDE EARKEBIICHEBICRES S L
k. RHEA AR & 2 ERA RO EIIEIER ICh
Pl 85 TH %o

—h. ERELEELBO~ T F THEA DR,
ST CHR EONRIFBRER S B & o/ RA
EWTH Y (FE, 2001) ., RIRO/NEA A O
FREITEARIICA % KBS EALTHLLE L 2 b
@mHH 5 (EUSH, 1997;7%, 199874 &) T &b,
AR OREHINCARE - KT IUTEEA~ O B S D
R, MAOKEIEIATEELEZ NS, L
L. ZREDMEAT M 13 AKE IR L v TIRKIR S
TREEOEITHEEILES 22 MoNTEY
(L5, 2004), FVIREH] (Bl X2 H) (kgL 72
X7 THAEIIMOKREF TR T IS 2 TEES
RVDT, FER, BREETEEIIEL &5 BV
(Bl 21X 4 H) 23kl L7z AFMmid 3 <ok EA %
M2 5ZENs, LREOMEITHEITHE 2D, R
V2SRRI 22 2o & FRIBEI O KR R Ic e %
SETLTIEEICBITT A AN ALDEETLLDE
EZERObNDB, EE, BEEEOHADPENLDIT6
B2 HTH Y (KH, 2004), KR EFHE—FHL T
bo L72HoT, X7 FIERMSFM, FRELTD

LREGORER D O AT O LM OR S BAF 2 KEHIC,
RREBIZRELTWLESE2559,

Cushing (1972) & (7D & 7 2 Y O HEFEDS,
DI & IR EYIC D Z2HAYIC S — 3 L 72 FEICE W
BFEMAEDS 725 35| & L, match-mismatchiX
FEMEN TS, ¥ 7 F TERMFAIE, Bz L
TEWHEEHET AL EZONLD (FE2E, &
3E), ZEIWICH SN T THIVUTHERAIZ S 22
Y12 dmismatch& % AFERDEH V., TD L) %~
TFINT FIRAFEOR TR D ER LTV AED—
DL Lo 72OE, BRKIRH OB E R EYT 5 2
& TR THF 7 R g % R0 5 AL L 72 2R
THs9o

BIE ERFAOEKREEICE T 2BMNEX
s

£ R0 VM P R HEBY Y o0 133 B L 2R o i A R A A
oo 7-F7E121E, EkERE TOZENMmEE & 5 2 %)
b A LGRS L 2 WA 2 M55 5
kB DRFFRICINZ T, EFETIE, BT >~ THELS
HE$ B HUET M DOretentionEREDIFZE (Swearer et
al., 1999 ; Jones et al., 1999 ; Cowen et al., 2000 ;
Atema et al., 2002) 7= EREBNIOMNTE 2 £ 55 % & T 7-0F
O E SN T D,

BRI T, IR D Z LS REBIHY 128
FEEND AN Z AL E LT, @FRERITHIE L 728
ERBOFEIMSNT WS (HF, 1991a, b)o H4E
BB\ T, v FOERAFRD ISR i
B ALARER A SV Y VR (CREEE) ~OF D
RDAHZALE LT, BEIZE S 2o THERT 28
ERBEN2LOHBETZRHEIFIRESIN TV

(Kimura et al., 1994), FERFAIIFEEFEL-2 W
Z D OMBERBEILERFE T HED A I = X LI
Bl& &M 525 (Smith, 1989 ; Pfeiler, 1999), ¥ % 1
fFARTIIREICE D > THEIEIT S LS
nTHBYH (Kitajima et al., 1993). ERHMIZB VT
DFNRELERZOSODOHELZRET L LIZLD
1o TWAIREMEIIRETE 2\,

552 T, WY il BEliiih OB S, K
F1I00m LR I W 727 SRS E b % o TIRAKIRD
100~ 300m D\ & (21 5 W REE % 484 L 720 KU
DBEFMNBABTIEZ~Y T F THFADIT L A S HENR W

(5 2%F) TP boT | HEHOKRIMET T2
LN e LTREDFEIRRICHET S (F3%F),
— S AR K XD b ARKIR K DT B L
<L BB 2 BEC/R L 72 PR B b /KinYy & B AT R
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P 7AEEE R L TWA, L >T, E2ETRL
FARIKIRIE A & )2 ) 2Rl O 7' 0 2 2T Ao
HRFAFIC LV BHEORHAKIICRENHRR 522 L1280
FEHL TV AL D 5,
ZITARETIE, Y7 T ITERFADILEIBKD
FEWHDLVIIREICL Y ED X 2 bETEODE
BRIGICHOL ML, ZOMREE2HEEITETRL
T DGR ERERE DR R LS LAbED
CLIZEY, WERBEICIAHERED A = X412
DNk T 5o & OICERBROERFHBED S
WIEGKEE D # Fo 2l L, EBFL TR T HHEEIM
ZIEFE L LT [##ik] OMEEEICOWT bk
5,

1 HEAE

mHEFE

1) #EA

20014F 3 H 18 H I\TAHBEVE IR Il o ph 43 1 IR 221 1) T Hb
J5 (357 16”7 N, 139° 34" N) I2BWT ¥ 7 AU EHY
IR SN~ 7 F TERT AT i, REEFTD
KZEIZ13m, KiRIZ128°C T, MABREMBEIC L > T3E
FoATFf L HEE SN D BUBIRIE SmITiEIZd - 720 #1
BIF o 7 AFAIF050N Y 5 4 N ARIICINE L, Kk
141°C T2 HEBIE L7z BB M, M)A
BHEHAMIELSBUK L 2K EGAE L0 D%
WV, KIBOFIEIAT D o 720 KMIRES H D D
eH R VENICEEE L. BROLERETBIZE 21T 572,
TR AT RO BABIE ORGSR, KIE O T Dbk
Jgizk ., (1) BEMbLTHE»SRFGIZWLEE (DL
TSSHLED). (2) BHIZERE. KEIEHERIZW
LHE (LUFSBHEE) . (3) BEMbTIEE ICWSH (DL
TBBE) O 3EEIFEOLNLZ LS, FHENS 3H
BETICZO3IMELED L, &F (Total length: TL)
i & (Wet body mass: WM). # 7 fiii & (Total
number of myomere: TM) 3 & OILMHI5Hi% (Pre-
Anal myomere: PAM) % fll%E L, X CTELER OMHE
MOFMTHE I L 2R L THE, TNENH30MME
R D60cmAKE IZINE LI & Lz, 3B A
L7z 3 DOk, B HIEA D725 %V EN TR
T NTERE L, Mgkt Lz, 3200k
RV AE A —RAE DK % AR5 | Z A A THK R &
L. 3RS 720 OFEAKEDKIEN O AR & 13
LR D L) L7z, MBEHwKIE, M5IRAE
BHEH#IE2LSBUK L 2Kk EGAELZLDEH
W, KB OFBEZAT DR o 72, EBPOKEIZ

ke L7

2) WEREE

MEE T EIHITKIE 3mA 5 A EIF7dK (k
n14.1°C, 973445 PSU, HE1.0257) ZJHAkE LT,
HEE0.002%] A 12 E 5 12208 . 0.0003% A 12 EEV
W5 EMBDIEOR LR MK ) — X2 Bl L7z,
FEAELTLOICEAKICMZ RS, B5TT
#& E 125 2 L % WFicollTM400 (Amersham
Pharmacia Biotech) % i\, B8 < 35 F I3 k%
NEIE KIS Z THB L 72, 0.1% Phenoxy-ethanol
TR L 72 38T 2K 2 ) — X IZEA 12 A
n, FUFENE L oL HERROWKDOLEL 2D
FOWELE L, EROERAAILE S IEFEK
PR L CREES 72,

3) BAZILDORE

SBHE H 10MEk % HEAEA IR D, 2EB L NEEE
%M R60cmAME I INE L 720 ZFHT 2 B, ik 2
T2 9K, BHFET 200 4\, KiE2 5 1L DH
D EFCTHELRE LFE CAEICRE Lz, MEERIE
fibhholz,
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Fig. 7-1. Body relative density of Conger myriaster
leptocephali. Leptocephali in a pre-metamorphic state
were held in a 500 litre tank; three groups were
recognized according to their position in the tank:
upper layer at alltimes (group SS) , upper layer
during the night but lower layer in daylight not
including group SS (group SB) , lower layer at
alltimes (group BB) . Diurnal fluctuation in body
relative density measured 4 times in 24 hours (2:00,
15:00, 21:00, 2:00) from group SB (n=10, without
replacement). Error bars indicate standard deviation.
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4) BEOLEDAIE

SSHE, SBHE:. BBE: A & A2 122 2110~ 201
REEROCHENEXIT> 720 HEZEIOFEE F/NR
WZHIZ A 720, MBI T THHET 0 B & 45T 2 B od
M T2 720 WEROFALLETEAEMH L, &
SEMEECEIE L, 5 EORLABEAMMREEICL S
BEEME (Lla, L1b L2 M) ZHH%E L7,

#® R

1) HEOBEZL

O E TR 2 B IRk b K < 1.0263 + 0.0015
(CF¥ + EfF2E DTRL). BMOF#% 3 FEIC
1.0294 + 0.0023& fiz b VMEZ IR L 720 HRRO Tk
9 B IZIZ R R A L T1.0278 + 00019 2 ), HHOD
ZFEHT 2 B I2131.0267 &+ 0.0023% 7% V) . FEERBIIEREO L
FELITITE UEBEICD © o7 (Fig7- 1),

2) KEEATORHNELRZDEHOLE

2) —1 BEOEYAX, REER

HHEZ L O A XOFHfEIE, SSHE: 21119 +
6.7 mm (F¥ + F#EfFEZE DUFRL) | BEE0.855
+ 0.225 g, SBH#: 251133 = 7.0 mm, i2EE0.868 +
0179 g. BB#¥: 4 £121.1 + 57 mm, iF & #1.193 +
0.155 ¢, BBHEII& R, BEE L b 2o 2 #E & X
THA XK EP o7, 6BTERLIZEAD»SHE
L 7o B E, SSEECIZL 1 b: 100%., SBEECIIL 1
b: 36.4%, L 2:63.6%, BBEETIZL 2:100%TdH > 72 L
72755 T, SSHE—SBH#: —BBEONHIZ K EAHEA T W
b EHE SN,

2) —2 BEOFHHE

FET 2 BFEICETI L - KO FH o [LE X, SSEHE:
1.0255 &+ 0.0011 (F¥ + 1 E#EEZE), SBEE: 1.0263
+ 0.0015, BBEf: 1.0282 & 0.0021°T, SSH: —SB#: —BB
HONRICHLENIKE S o7z (Fig?- 2).

3) ZFREROETICESES LEZEE
400 IS L AT B B DR E 23k 9 2 Hl &
(PAM/TMAE) DA - THEINL 72 (Fig.7- 3)o
PAM/TMIEIZZEREDHEATDIRIE L 20 V) . £ DELY R
DI LI EEENETLTDLI LR L TVDLD
T, PUIEREDOMITICE S o THEMIEMLZZ &
TR o

2 WKEERE

M EFTE

1) A

HTeE e THW 23R L [H L 20014F 3 H18H (2
BB RO MENE S AT (35° 167 N,
139° 34" N) ICBWT Y I AMPEMICIREI N2~
7S IERFE TV, IS ofFAodmrs | T
M ONE A H ZERERT & HIIT S L5 TR % 3 OV
&L 7o EKE B & Wl E . T fL %2 0.1% Phenoxy-
ethanol{E/K CTIHFEL . &R % HIE L7,

2) BIEFX

HETKEBE DM EREE L, R (1990) 2 BF12L T,
WEEI8mmDEH 7 7 ) VA (K E50cm) 12, —%
DOt E THRDITEALS & IV T 2 OF A & ik
HOZ &I 720 DEER L7z, ZD3 1 THICEAT
EPNAELRICHKRERL, Hellfi®ms LIFC
W TS, TAZGTIGE S - T 1M EEMTE
Ll RKOETNE L7z, iEid 1 ~3EflEL, B
R & 72 ) Ot % /34 TR OWERE TR L &
N D P & B L 72 WETOEEE (cm / B) 135
D PIGME & 7 L & e L7z,

T S

BEVKEEE 2 W Loy 4 XiE, FHEE
1181 + 90 mm (F¥ + ZHERFZE) T105.0~129.1
mm®OHFHFIZH D | B EITIRER B D R WEES S
LREE AT DA & TN T 7o, BFHE & N koREE
1, O BWEMTEL + 06 cm / B (P8 + fEiE(R
). b EOEAKIE21.0 £ 09em / B TH o 7o

LI LY
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Fig. 7-2.

each group as measured at 2:00. Error bars indicate

Body relative density of leptocephali in

standard deviation. see Fig. 7-1 for full explanation.
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TROE B B O 1V R4 T OF13115 £ 50 cm / B
T, 1 HI29.9 kmfE € X THIY L7z,

3

-

1) BEAMERE

BEAEO Y FFHERFBT, BETOREKRED
AL e LT, HIESERE 21T ) 2 LAUR
2 &7 Twvw % (Castonguay and McCleave, 1986 ;
McCleave and Kleckner, 1987;Kajihara et al., 1988,
McCleave,, 1993, Otake et al., 1998 ;, Williamson
etal., 1999 ;, Correia et al., 2002), IEIAFMITTFE
R END, TOHMBERBEIA N AL E LT
T AU O & &L (Smith, 1989). %
TRBED A H = ZLZOWTOFEMIANTH - 72
(Pfeiler, 1999), A # CTIXERATA DI EDH FHZ
fELTWaB I E2ERNEICLVHALITL., ERAT
HSIEREEIC L o THREMERE L T2 Rtk %z
MO TRLT, %6 EORERNSIE, <7 F TN
LRES BE I NE DRI TH 5 Z LB o L
o725, AT X I ANV AESERENIC LY #E
JER AL, SN R RO —D & 7% o TERER
TR E RIS D W72 2 & %M A REME TR &
N7z,

2) BRRICED &S LLEQHEM & EREERE & ORFR
RFEBCTRE L2~ 7 F TERFAOEER O K
B (BAEEML1b~L2) » o5&y (FaBREM)
il LT, ERMEAHES 12O THAUI L E 2 3
ERHTVLZENHLR oIz, BT I FAT T
A TIEHEIN - PR OFEFER OEATIZHE VI E
TS EDLZEDPHONTEY, WEICES R ) E
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Fig. 7-3. Body relative density and ratio of pre-anal
myomere to total myomere (PAM/TM) of Conger
myriaster leptocephali in metamorphosis.

BEMUITID LR TH 2 W REME SR s T b
(M, 1991 ; Kitajima et al., 1993), & 2@TEB LW
BI3ETIE, ¥ 7 F IERF AR RNEE [ &K
W SEUKIRIEICE 2 ) Bl% ] & LTHHTE L L
IR L7205, £ L) IBKEE RIS 200k
W) R ZALEHHATE o7, LA L, A
KE AL L WSt F TIRAKRAME T 4 Uik
HIIWRTLHMICH D (FRAOLEIREICE D %
W ALV ik, Bz 5L, BEICED
%o CTEMTEDHRKDOKRBIMETILE W) Z &I
b, 2F D, IRFEKEFOBRBETCOREICE D>
TREZMINSELZ 2RI TENE, [
KIS ARTKIRIF [ 229 BlG | 2 HEOMH 25 3
HTLZE/TE5,

KIEFR D=7 F TERH O H TEE R AFENT
B S N/-SSER, TXRTOFMEIFEHIZTCY— 72
VL 1 bOERETH 1) . EREBOER 2 ) 50
BePs &l S 7z, L1bIZIREBIC WS~ T F T8
EHRORTRIRILEVEBTHL 05, D
REED & HIW 3~ LZ A D B IR A OB R 01555 0 38
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Fig. 7-4.

inshore migration pattern for Conger myriaster

Schematic diagram of hypothetical

leptocephali from Kuroshio mainstream to coastal
areas. The findings of the larval body density
increasing through the inshore migration process
suggest a hypothetical pathway of the migration in
which the larvae vertically migrate into deeper
depths to approach coastal areas.
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LIZHBEEE R T I ENTE S, SSHEDOFL
HEIX1.0257 (o tICIRE T 5 L 257 kg/m®) T, HF
WCIERBME DMK (B ¢ t =25~26 kg/m*)
RN E-o TV bDEEZLNLA, T DK
BEREAT I i o0 FL R A 9 T UK #£200-300m
Wofie—5%3 5 (2% Fig24, 2-5), F 2T
B A R O KIEL0mE D VB Iowii e
60mmBPLl T O A A A E60mmPl EIZET 412
DAL TIKEELI00~300m DR g 127 5 WTREE % fadi L
720 WRATAOLEDHBMOWKDOELHN A>T
Wik, BilimmoRBr < (Figed, 2-5 ;
o t=23kg/m*LLT) 12540 L T 72 fF U3k IL E S
LO2REEDIEET TH b, TORBETAHIZLIH -
TERW AR 2 & B T O K EE200-300mE 122
B9 5121, RILEZ1025E F TS &4l
o (Fig24, 2-5), L7225> TR Lo
AURIBN W 7= BEAT R L E A B NS¢ 5 2 L2 &
DL IR S FRRE I ARKIR ORISR RS E L 7
borEz oA (Fig?- 4). TOEBRIBOGEWE
V278 o 7o BEAT DSBS lE s £ TN R ILE A K
ELHWMSEL LB L ET L, o t =25~
26 kg/m* DL - TR R A & k3
Lbne#z 605 (Figl- 4). £ 2ETRLIGE
SEER OB (117) o mEEma1280 5IKMT
Aoy MERHR & ORIE100m2 5 ) OfEFRE R L &
Conger/s SWAT R OTRES T (Fig2- 3) 1 35FHEMH
(o t=25kg/m*) PR & D& < AKE100mfF Tz |k
F U7 (Fige-7) THO ., v PIEHER (o
t =25kg/m*) I WEBIHIE CIEIRES LTV R
Vo BBOEHETOBMIZB VT AEOREEIE LN
Tw5 (Fig2-12, Fig2-13), T b DOFFEIF, HEXRE
2R > THEE 2 S IR RS & [l 5 RO B EE
&7 b < T ¥ Trachurus japonicus [FHEf O T F
WD B KSR OB 12 B L 72 i i 7 1 B v
ThH., FREE EoF URE 2 R o ko BEMEAYE
FENTBY FHES, 2004), S HOEIEWN LRFED
ERESHIREINS,

3) REEAOBAEE—ZFEOEORIKATE

%7 F IR AITEE - TIRIEEA NS %
LWL DL o7z, BARKIRE O RIR O Rk
T ot =25~26kg/m* LN A9 1.026% 4B 2 B Bt
B (BERBREL 2 : Fig7- 2). T4bb [ZRERKO
HEMRIAMT ) I Ao 2B IC R B &, ARERTCTH - T D
JEAICBITT 2D EEZ 5N L, HKBMONEA
DI LIELIRBYE 7o > raER SR, 7Y b
RN X0 KB < 7 2 YRR & (v 72K

RIS 0w (REE7T M) Zerb, 7
0> hOSMIENEICTEIIERE SEIE LR v, BUE
77Uy PTRERICIERLED Y (Fr X)) v 75)
B, KBTI T7E Y M SN B AT
A O(HI, 1990) ZE6, 7R NEMZESA IV
FCHRREEZEINS &, FilED S AT T IUL,
FEIEHRNICEST 7O Y N2 BZNBIRICALZ L
NCTED, TOL) BEEHMOBEIIHEICE D%
I LEHINOIZ 2, HESEREHTLETH L, 2
PRHH R e 7 S ke T O KA OB A1 121X
BT A BB ICHI 3 2680 GRIRAGEINERTE) A4
SNTHY (Hi, 1991a, b)), HEHOHENLE D £ <
FIH U Tz it O i #4 B s & 72 2 i R RER AR 3
HUEE (B 6E) ICALDONL Lk,

Ll X7 FTOERFHOY 4 XI3fFa L LT
FHO TRE L RAEICRBIT T — I o
BT b2 En, bo b RB R BH %
ToTWDLIEEED &5 AT TR LICEREER DK
W DA O FkGRIE 13 11em/seck2EDH b . 2 i
1HICBEZI0kmIZEL I ENTELEETH 5,
— R, BRI EI ISR S NS 2 LR
FHENDHLTH LA B2 1E, A, 2003), FHHCE
WIEIKEE 2 2 TV 5B Z E BRI Thhr o7z, §
bbb RO R R CIIAREMN Ik T 5 2
ENZ & o THRERIIG M L 72 PNIE O IERIHE AT B
AREMEATE V. 6 T/RLAZEBY, HREED T—
& T BAEREESAE Tl KIEDIRE ISR LIS
MAZT RFEBOFTH L )EAKRTH Y, HEAWRE
MRV TH B, S 512, ERHFAOEEESbh
LREBEOBGFREDE . NS OREIOE W JRA
L. BEAEEEOKEIZmDD EEZHND,

PLERRTE 72 & 912, =7 F TERFAOHAR
WL, ZEIN R EECIE AL, EFE2ITH)Z LT
BRI 2 S RKIRIT & E IR L T A2 B iR EN LM
M, FORK, BEEIRFOBMN 2 FERICE ) NEANL
HEAT D, 2BHEORBIN: A = ALY AE)
DE VIR FEIEICHESICHE T 5720 0miE L HE S
5o

B8E MEmE

1 ERFAaOERREHEE S v 7FIRashmiE

PEE AL TEFE IS B Tl b KRB 2 B2 = [l 217 9
Z TSNS FF Anguilla japonica D EETAT
TlE, ¥V 7T OEINS A S BROREAND
FonE K S5 9 2T, WEBERTO R
WL D ERTROZTENEESEE 25T IN5
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(Tsukamoto, 1990 ; Tsukamoto, 1992 ; Kimura et
al., 1994 ; Kimura et al., 1999), dbKFEFEIZHB W T
b, I—1 v oNHEET 5 Anguilla anguilla . 67 A
) KEDIREIZA BT 5 Anguilla rostrata B £ O°
Conger oceanicus @ FEYN BT EKEZE O L F v
v o— {12 H Y (Schmidt, 1931 ; Kleckner and
McCleave, 1985 ; McCleave and Miller, 1994). ZEJE
FRIIERERRTH S 710 ¥iEi (Frorida
Current) &%t (Gulf Stream) Dtz FH L TEMHE
HEORMEEZITH) b LR SN TS (Kleckner
and McCleave, 1985;McCleave and Miller, 1994),
LA L. KFEELKRBEOWTNOHEITENTH
B 22 B35 720 CTRERAT- L OB Rl O £4THE & B
52 LI3EEL <. RRICIRREIE O AT MR O
TSR E BN L CRREEANLEET L A D =X 4
BRI R TAFZE 601 22 v (McCleave, 1993 ;
McCleave and Miller, 1994 ; McCleave et al., 1998 ;
Correia et al., 2004), ~ 7 F I Conger myriaster ®
AT OV T, RIFRICB VT, ZERYICHE
WCEDMENB 2T TIE R, WEFEICL ) KL
IR UEAIR O I L 1072 ) REEDI 70 @2 2 4 C
Bl 2179 S LS MICRY) (78, ZEY
72T % 50 S NATD BRI B W T, 1D TE
DIFFENED A H = X L % Fegh i 7 8T > 5 8 L 72
Wrgesl & 72 > 720 RUEFEIZE BT 5 Conger oceanicus
DIEFATAIL, BRI (8 ~17C) DR
ICAREE R A S BRI OIS D b O3Bl s 2 &3
MHNTHY (Bell et al., 2003;Correia et al., 2004) |
< 7 F I Conger myriaster Dy EIHA~DHH 5 —
VNIBEBICE ATV S, LA o T, KRAEHEICAER
I % Conger BIZBWTHITFITEFFD AN =X
L CEEEE 2T TV A ITREMNELE < . RO
RIIKRFEHEICBWTHHEHAREE ZEZ b5,

T 7z, BERERO < T F IERAT AR T
ARG LTEE -IMATS (B5%), bPEOEE
BT F TGO —DOTH B ZEICB VT,
ARG & 2 BERAT M ORER L BEO~ T F T
&= & OMIZIIEOHBBRP RO N TWE ZEhb

(BAKRS, 2004), ifEBICRERDOY T F TOERAT
ORISR L7 TEREMAL T bk
EZ O, B RAEIKIRIE D S KRR 2
I Z X D IRREEAONE AT 2 X (5 3F) | K
KB O KBS RE LIRS 22 &1 b, T4
bbb, Y7 F TOIERMRDEAKIRO T i S []
W (5E28) LT AD72ZELThH, FEHKRIE
Ml 3R TE v (Figs- 4). FEBE, MEERET
. YT TOERATF RO G HERR S B (6B

2%E) PELZHENTVEIZH Db T, KEDHE
AT OB ADOHBUIE S b 54 LT
g KEAERT—FK\ 2 AOE Y FilEOTRE K
oAz 5% & (Figs8- 1), KO\ & <7
IO (Figl) 2MEE—HLTwWb, LdT> T,
X T F TOGATEUEI RO FE R RARKIELC X ) Puog S
NBWEMDI BV EELONS,

2 YT7FIAERFAORFEADREETFRIOREE
{3

KL TIINO TEENZIERICEDS T T+ T
EIRAF AR CRELTWDL I EERLE
M, R T F IH R CE F BB - THAD
FECRETLEOEZEZIIUEG LS -7 (B,
1959 ; %45, M, 1986 ; REAS, [IH, 2001), Z @
720, WMRTFHOTE L L TERFADORERY B
EOBETTMT A EAEZ LN, BT, WA,
KRB % EDO=T F TOEEEHMOKENIERE T
& BEoRiefToAE, RO, S8R0
B M AT OKE - DO E BT AN LR SN

MOCSST O Sea Surfoce Temperatore (L)
IAR™ SECHAS 2N 2. | 32000

TN

L
11&°E ME 12477 (o | e

S W Lt mery  BECRRAS D0

Fig. 8-1. Approximate sea surface temperature
(SST) on February 13, 2003, The SST reaches its

lowest level around this time of the year. SST map

was obtained from the Naval Research Laboratory
(USA) .
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Twb (1A, 2001; 757K, 2005; 85, 2004), LA
L. B HELBERIHELNTVwLDE, 28R
W2 o CEEN AR ERELD (A, 2001) ISR
TWwie, ZOMMELTICH#ET %,

HESE OWER O TR B KT & B TR O % %
EZ DA, MR ETLEOFANRBROTEITE
B Z DT E B IEIERVIKEFIZOALTWD Ew
)RR LETH b, FEBE. 7 ) ¥ Anguilla japonica
Tld, ERFADEE D S RKFEI00mIZE — 54§ 5
EDEMET, BlEET NV EHWI Y I 2L -2 3 Ui
L)< T B EING 2 5 Ok & HEE L.
BREERD Y I AT FEFOSMEEE ) T <EHMT
HZ LI L Twb (Kimura et al., 1999), H>
RSB FEIN A58 % ~ T ¥ Trachurus japonicus Z
BT, B9 - AFHEAIISomELR O EKIBH I L ) TS
Wk ENs 2 s ik, /INTE, 2002), K12 /L7
T A D% % gk OKimura et al., (1999) L [F U
By I2lb—Ta ik 0ifiE L, BEOHHSH
EEIREREBTYS (4, 2004), L L., ABFZEIC
LD HE S N/=v T F TR O BE A S A
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