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Abstract

A total of 18, 461 fish larvae excluding about 280 leptocephali were collected from 24 IKMT net stations at night during

R/V Hakuho maru cruise KH-00-1 in the oceanic region from Tokyo, Japan to Brisbane, Australia, in January, 2000. They

were identified to 76 families, 98 genera and 229 taxa inclusive of 140 species. Dominant families were in the order of

Myctophidae, Engraulidae, Phosichthyidae, Gonostomatidae, and so on, and dominant species were in the order of an

engraudid Encrasicholina punctifer, a phosichthyid Vinciguerria nimbaria, a gonostomatid Cyclothone alba, a myctophid

Ceratoscopelus warmingii, and so on. Using the cluster analysis of similarity index of fish larvae, four major arcas of stations

were distinguished: area A, three stations north of 18" N; B, seven stations between 15° and 4° N; C, seven stations between

0" and 14°S; and D, five stations south of 19°S. The density and number of taxa of fish larvac were higher and the diversity

index lower in the southern two areas than in the northern two ones. Dominant larvac were those of mesopelagic fishes with

the ratio of more than 78% in the areas A and D, and were those of mesopelagic ones with the ratio of 53-59% and of

epipelagic ones with the ratio of 22-32% in B and C.

R BEONIIEERE ICET 2 MEIIEEETo
BRSEFECERSNTERZ Y, 201 @A
Mzt T, HEOWBLE 5547 128§ 2 RF2E 1348 4 D
POHEENRNTECLOONTER Y , 20X %
S IR O R & & IR D BF S ©
RATMBRTOFEHICL L7 H5WVITEIC L 2B
LML T B, REFFEIL20004E 1 B2 AEED
2I'N—26"S DINE TIRE S N FARELT I L
FHEORHMEM S HIZ L, HEOHRIZ Field et al. '
HEo 720 TS OF IR W 8 T UL O BE 4
FZFH SR Twnan e,

MR EFE

20004F 1 H 225 3 AT b 2 T m KA 9T
BALZ & B TR AT BT BB DERE: &
ISR ICET A5 HRV L L 72N HE (KH-
00-1) ®%7T, 1H156A0—1HIOHDOHEE— 71 AN
Y (Leg 1) OAKETEEANLA—-ANF Y THEE
MR (21°"N—26"S, 149°—163°E : Fig. 1) THoLH M
TFHAERIRICAV ., RETEESV1L0mm, O
EREIFES. Tm D IKMT & v b &, w3 /v b TTA ¥ —
%2000m # Yt L727%, 05—1.0m/sec THZX EIF A
PR E 24T o7z, HMBAEHOHRT, KEIZHRES N

TR B KGEKESES (Faculty of Fisheries, Kagoshima University, 4-50-20 Shimo-arata, Kagoshima, 890-0056 Japan)
TEHAERT D WiBT 2 7/ — Y (Present address: Tokai Aquanauts, 1-10-12 Yasaka-kita, Shimizu, 424-0023 Japan)
“UBUERT [ BT PR X PO [1.2-3-1-729 (Present address: 2-3-1-729 Nishinooka, Nishi-ku, Fukuoka, 819-0046 Japan)



34 REVR B RSKESIAE  §552% (2003)

UEMTOREMEMEL L7z (Fig. 1o A v MHI
EIRER S WOKEN R RE L, MR L ke 2 AR
L7z (2720, BRADHEKELEL4, 9, 10, 168
FU6D 4 v MENEREEIAYTH-72) 11O R
[ZiE#96070 & T L 72

40° N

20° 8

140° E 160° E

fig. 1 Stations of IKMT net collection at night (closed circles)
and of oceanographic observation (open circles) in Leg

1 of R. V. Hakuho maru KH-00-1 Cruise (Jan., 2000).
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Fig. 2 Dendrogram of the cluster analysis of 24 stations based
on larval fish abundance collected during KH-00-1
Cruise. Broken lines are an arbitrary similarity level to

distinguish major groups of stations (A, B’, C, D and
E).
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Table 1 Taxonomic composition of top ten abundant families of fish larvae collected in KH-00-1
Rank Family Dominant species No. of  No. of No. of Pank in
genera taxa larvae species

1 Myctophidae 15 43 5251
Ceratoscopelus warmingii 735 4
Myctophum asperum 194 6
Diogenichthys atlanticus 156 8
Hygophum proximum 152 9

2 Engraulidae 1 1 4141
Encrasicholina punctifer 4141 1

3 Phosichthyidae 3 4 2782
Vinciguerria nimbaria 2681 2

4 Gonostomatidae 5 17 2208
Cyclothone alba 1347 3
Sigmops elongatum 368 5

5  Paralepididae 8 22 682
Lestidiops jayakari 141 11
Lestidiops indopacifica 101 15
Sudis atrox 69 23

6  Scopelarchidae 4 10 400
Scopelarchoides signifer 142 10
Scopelarchus analis 20 46

7  Bregmacerotidae 1 2 278
Bregmaceros sp. 86 17

8  Scombridae 2 5 257
Thunnus alalunga 79 19
Katsuwonus pelamis 72 22
Thunnus albacares 40 30

9  Chauliodontidae 1 2 190
Chauliodus sp. 182 7

10 Labridae 0 1 122

Total 76 98 229 18461
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Fig. 3 Dendrogam of the cluster analysis recomposed with the
stations excluding Sts. 16 and 23 in Fig. 2. Broken lines
are an arbitrary similarity level to distinguish major
groups of stations (A-D).

Table 2 Comparison of density (/10°’m’), number of taxa, and dominant 10 taxa of fish larvae between two stations, 16 and 23, questioned in
the cluster analysis of Fig. 2 and their adjacent areas. The area C is divided into C-1 of stations 12,13 and 15 north of St. 16, and C-2
of stations 18,19,21 and 22 south of $t.16 (see Fig.1). The area B is composed of the stations in B of Fig. 2 exclusive of St.16

Area/Station B C-1 St.16 C-2 St.23 D
Density 3.72 42.08 1.63 45.15 11.95 36.50
No. of taxa 27.86 71.33 24 63.25 26 55.80 -
Dominant 1 E.punctifer V.nimbaria V.nimbaria E.punctifer E.punctifer C.alba
taxa and 2 Scopelarchidae spp. Myctophidae spp. Scopelarchidae spp. Myctophidae spp.  Myctophidae spp. V. nimbaria
rank 3 Mpyctophidae spp.  Diaphus B group ~ Myctophidae spp.  Sigmops elongatum Thunnus alalunga  Myctophidae spp.
4 Myripristis spp. Sigmops elongatum  Bolinichthys sp.2 Bregmaceros sp. Lestidium spp. C.warmingii
5 Thunnus alalunga  Bregmaceros spp.  Sternoptyx spp. Lampanyctus spp. L. indopacifica Diaphus A Group
6 Scombridae spp. M.asperum Thunnus spp. V.nimbaria C.alba T.microchir
7 K. pelamis S.signifer C.alba Labridae spp. Diaphus A Group  D.atlanticus
8 V. nimbaria Chauliodus sp. Symbolophorus spp. H.proximum V. nimbaria H.reinhardtii
9 Holocentridae sp. C.alba Lampanyctus spp.  Lestidium spp. Scopelarchidae spp. Benthosema sp.

C.warmingii

Diaphus A Group

Diaphus A Group

Chauliodus sp.

L.luminosa

Cyclothone spp.
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Fig. 4 Density, number of taxa and diversity index 8 of larval
fishes at the stations in KH-00-1 Cruise. A-D: areas

distinguished in the endrogram of Fig. 3.
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Fig. 5 Ratios (%) of number of larval fishes by the adult habitat
at the stations in KH-00-1 Cruise. For the adult habitat,
refer to the text. A-D: areas distinguished in the
dendrogram of Fig. 3.
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[IoRIE #0.41, % L CTREMISIH£0.18 % TH o7z, EH
IXABEGMEL S BB L, CHsEIcEu LT
VW7,
CilpdiTiddbd 3 & (12, 13, 15) L HO4EN
(18, 19, 21, 22) THSL»LABDE NI S5 N7z,
EINOLDELE Y A5 =125 N7 DT Field et al¥
HHREE L 7B O 4 RS0 1D, BRBLIIART S TH
b, METLLREYDVDLEICEING L 2OMAM
BHET L, IGERTALELNS,
FAHROREMIEIIC L 285 L1058 T o
L9 TH o7 FMPIIEAREILE, %),
A v xxTy (135), Ta9nyh (84),
GaT VR FoNTH Cyclothone acclinidens (7.8),
NTHATOREEME (59), Fazvivyvy)aax
¥ Gonostoma atlanticum (5.3), I V<Y 7 4+%3
VR EX ) YA B 1M Idiacanthus sp. (4.4), T ALY
HEEAE 44), 51470747349 (42), &H
Yruyd (36), NIHAALTIREFY P HYNTH
Lampanyctus nobilis (2.5),
Biglg . 47747247 (132), "NFHA T
BHEEHE (6.2), TAZVERERME 59), 7h<v A
BEEM (5.1), ¥r A (44), T BERE (4.3),

HoA (3.7), YRTFIY (36), TaINFH (3.2),
Ay by 4R 1R (3.0)

CHpli: #4774 7247 (365), YRy FL
v (15.0), NIAATUREEME 84), AFF 2TV
(32), "F¥HWATVIEBE (32), 7INFH (1.8),
A+ REHAE (16), AV 94T VE1M (1.5),
NTHAATVBATE (14), YU FZ7IUNTH (1.3),
D - ¥ A= (21.2), YNTFTY (18.1),
NT AT OEEREAE (12.3), Taunyh (10.2),
NNFHAT VIR AR (95), YRUNTH (21), 1%
NF T (20), NTHATIRTFTYTUNT S
Hygophum reinbardtii (1.9), NFHhA TRy aNy
718 1 %8 Benthosema sp. (L7), +=nyhEEE
(1.6),

EHIOEO P CHEMEIZ A & B iBEHTIZSE, B
LCTIE3H, #LTC &DTRIFETHo7,
PAE TR L 72 &S D AT B B O 458 % Table 3
CERL/, AL Bi#lBOE, #LTC & Di#ED
HTR&ARE, TEEK L TERERKTIZIZSE
LS, BhaEFES0RAERENESICBVTE
WS bz, dEFBR (A & B MEB) L EEFEK (C
ED ) OMTIIEE L 7EHRICB Y THEERT
O 228, SHERBICBVWTIERTE» o 72,
7 IAY = TCHIBR SN2 ERI6 L 232 GO RER
D MDS 2 RICEREAHT (kA b L A{E0.467) % Fig. 6
\RL72o C & DEBEOMTEN26HDEHRT HDAT,
BEARICESITET S & &b b L BRI EE L,
7 A =g OERE B L TwD, EHI1613 Fig. 2
OBTEE L FBIZ B BRI E TN, —F, EBH231E
M9, ABBICETINGL, FLTCHERTHESD
@O TESE L7 3ES (12, 13, 15) BREAHKTH -
72 D O IR E S s,

Table 3 Comparison of characteristics of fish larvae among the four areas (A-D) distinguished in the dendrogram of Fig. 3. Density, number of taxa

and diversity index are the average in area.

Area Density No.of Diversity Fish larvae by adult habitat Top five abundant
(/10°m®) taxa index occupied more than 10% taxa
ratio_in number

A 3.23 39.67 16.76 Mesopelagic fish (77.9%) V.nimbaria, C.warmingii, C.acclinidens, Myctophidae spp.,
Unclassified f. (10.6) G.atlanticum

B 3.72 27.86 12.80 Mesopelagic f. (52.8) E.punctifer, Myctophidae spp., Scopelarchidae spp.,
Epipelagic f. (18.1) Myripristis spp., Thunnus alalunga
Unclassified f. (18.1)

C 43.83 66.71 6.02 Mesopelagic f. (58.9) E.punctifer, V. nimbaria, Myctophidae spp., S.elongatum,
Epipelagic f. (32.3) Diaphus B group

D 36.50 55.80 7.43 Mesopelagic f. (93.4) C.alba, V.nimbaria, Myctophidae spp., C.warmingii,

Diaphus A group
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ARRFFETO IKMT £ v MREK T Fig. 112R910

Stress=0. 467

Fig. 6 Ordination of 24 stations in 2-dimentions using multi-
dimentional scaling and Bray-Curtis similarity index.
A-D, areas distingusihed in the dendrogram of Fig. 3;
numerals, stations in Figs. 1 and 2; X, stations excluded
in the recomposition of dendrogram in Fig. 3.

OWFFENE R TKER, S, BLXUO 70U 7 4 lagd
BT b, KBTI AREZ A Tl LB RIE
EAFC, FIZEKES m (BAO0-4 £0-10TIE10 m)
TSIz THIL, REMNEZT—HETS
B9, EERTREIZNL - T T L7 (Table 4), 100
m PUE O b b & iR RIS 3R T, B 2 IR
5m (EHO-4 £0-10TIE10m) TiFdLPERTIZO-6
(5°N) ZHulIZ, HEERTIZO-9 (10°S) ZHuliz,

&AW S 572 (Table 4) 70T 7 1 Vi
(pg/ 1) 13EE200m LLED 8 KE GEHO—T7TIX7
ARG THIES N, KE00m THOZETT 4 )VE
1A T 7% O (0—0.019 5 2¥150.0048), [HKEE TO
yuaua 7 4 LS EIEIEEIRTIF3L (BEHO-4) —
10.73 (O-3 ), B FETIX14.07 (0-9) —17.57 (O-10)
TdH o7 (Table 4)o WIS PII—RAERITFHARZ
A THHITEHOEEO-6 I Th %L, ETHDH
FEEROO-7T LTS o7,

PRI P ORAD B VIZEWHEN SRS EINT
&7z, AR E kI Ao RB L, A W3 E
L B #iEE S 4 - 8 1 Western N. Pacific Central Water
2, B BHESO L1080 CHlNESI2E 131

Pacific Equatorial W. |2, # L C Cifi#s% ) DR L D
W4 e T Western S. Pacific Central W. 1z, 413
FEENDL, WETREAOHNEREIZL L RKGY 12
IniX A & B UL Central Water areas 12, C & D
{1813 Equatorial Current System Area [ZI3TE T 5,
WV, BIRR, MY, £ LCHEEZ OO T 4 VBB A
ZitE (3013 recurrent features) (2 & - THIE SN,
ZFLTHEBREFVOFERY L —FLLES 2o
¥, KJILA#EIE North Pacific Tropical Gyre Province
12, B & CilFiild Western Pacific Warm Pool P. {2,
# LT D #3853 Archipelagic Deep Basins P. 12, 3/t
LTwWah, Ry 1thbs, KILA L Bi#
14 northern subtropical region {2, C & D brsiAbe
tropical r. \ZAHI T %o KOFEEHR AT B (1507158 W,
20°N-17°S) 2B 2 EEBEEAEOMEX 5™ 12
N, KfFEDOES 1 — 313 North zone iZ2, 5—8
iZ North Equatorial z. 12, 9 —13id Equatorial z. 2, 15
PLEG I South z. 12& ¥ b, AL, Clarke®™ 1212177 S
DHEEIhTniwn,

PLED & 912, ABIFROHFIZ X B 22 R ORIRIE
OB EH HWITEWEE I L AR —HIIEET L L
LT —HLTwhv, [FROGMEIRET HEANE
KI5 L 2N s ORBIKETH ), BIRIER
BERICLBBETH L. RIFRFEEEINETH Y, &
By plifidsbEREa, MhkEf, £ L TRHE-AT
H0, FIARNRELHIZERS OEEEITEDETIL%
RHOTEY, BRIZLDEEZOSNLBRADRI
D33 % THolz, BEOEINHEISHLIHOEES
RIET A —REERLEO K TH L, AFRORET
B S I —RAEERRHERIIATH I EROER
O-6 Db Th R, ETHLHFEHKDO-7T UM TR
Ino il (Table 4)o FHROHE & FEFEL Fig. 3;
Table 3) 1343k A & B T2 <, BEHO
CEDERTEL, ~REERL OIS NIz,
F72, AbEEko 2 A & B O, kO 2 C
LD OETIEE A BG5S & R JIBGE &
IZEWATFD 57z (Table 3)e FOBEWIZEEREHE
I IZR SN XD RIEICID o AR EOE W

Table 4 Water temperature (‘C) and salinity (p.s.u.) at 5m depth (10m at Sts. 0-4 and O-10), and chlorophyll a concentration ( x g/1)

integrated in the upper 200m at the oceanographic station in Fig.1 of KH-00-1 Cruise™

~Station 0-3 -4 -5 -6 -7 -8 -9 -10 -11 -12
Water temp. 27.16 27.78 28.24 29.54 28.70 29.53 29.89 29.11 28.39 24.77
Salinity 34.98 34.95 34.04 33.71 35.18 34.48 34.15 34.10 35.00 35.84
Chlorophyll 10.73 9.31 9.41 10.56 14.99 15.13 14.07 17.57 15.75 16.51

concentration
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