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On the Distribution of Pelagic Fish Larvae and Juveniles
in the East China Sea and Its Adjacent Regions

Takakazu Ozawa and Hiroshi Tsukahara

The pelagic fish larvae and juveniles were collected in the East China Sea and its adjacent
regions from May 16 to June 2, 1968 (R/V Hakuhd-maru Cruise KH-68-2, East China Sea
and its adjacents). This report deals with the areal characteristics in the species composition
of the samples and the similarity of composition between them.

Juveniles and larvae were collected mainly at night by surface towing, the former was
taken with juvenile net (1.6 m diameter, mesh size 6x6 mm, 5 knots for 30 min.), and the
latter with larva net (1.6 m diameter, mesh size in rear part 0.5x 0.5 mm, 2 knots for 10 min.).
Since the sampling of larvae was made only once in the East China Sea, the present results
are mainly based on the collection of juveniles. The results obtained are as follows:

1. On the basis of distribution of dominant species, namely, Engraulis japonica and
Myctophum spp., sampling area was tentatively divided into the following 3 sub-areas, among
which the characteristics of samples are different. The southern Kyushu area (A): neritic
species and oceanic species are mixed, with intermediate values between other two sub-areas
in number of species and of individuals per haul, and in diversity of species composition.
The East China Sea area (B): neritic species are dominant, with the least values in number
of species and in diversity, but the largest in number of individuals per haul. = The oceanic
area off the Kuroshio current (C): Oceanic species are dominant, with the reverse values of
sub-area B in respect to three items.

2. The similarity of species composition among samples was estimated with Morishita’s
index of similarity. The samples of juvenile in sub-areas B and C had no similarity, but
those both in sub-areas A and B, and in sub-areas A and C showed an appreciable similarity.
In the samples of larvae in sub-areas A and C, the same similarity was obtained when Engraulis
Japonica was excluded from the samples, but when it was included there was no similarity.
Six species of the genus Myctophum are dominant in sub-areas A and C. Although the number
of individuals per haul in sub-area A is larger than that in C, no difference in the distribution
and the composition of the fishes belonging to the genus Myctophum exists between the sub-
areas.

3. Judging from the above results, the association of larva and juvenile faunas among 3
sub-areas can be assumed as follows. The association bztween the East China Sea and the
oceanic areas was scarcely appreciable. The fauna of the southern Kyushu area might be
mixing one of the other two, but seems to be more intimately associated with the oceanic
fauna.

(Laboratory of Fisheries Resources, Faculty of Fisheries, Kagoshima University, Shimo-Arata-
cho, Kagoshima City, and Fisheries Laboratory, Faculty of Agriculture, Kyushu University,
Fukuoka City, Japan)
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Fig. 1. Cruise track showing sampling stations,
R/V Hakuho-maru Cruise KH-68-2, from
May 15 to June 8, 1968. Arrows indicate
the direction of cruise. Stations of juvenile
net (NS;_;;) are indicated by triangles, and
those of larva net (NL;_s;) by circles.
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Engraulis japonica
Myctophum nitidulum
Cololabis saira
Upeneus densasi
Leptocephalus
Trachurus japonicus
Myctophum orientale
Myctophum asperum
Liza sp.

Myctophum evermanni
Leptocephalus
Kyphosus cinerascens
Exocoetus monocirrhus
Exocoetus volitans
Centrobranchus brevirostris
Myctophum spinosum
Coryphaena hippurus
Diaphus tanakati
Myctophum sp.
Seriola purpurascens
Balistidae sp.
Trachinocephalus myops
Others (47 species)

Engraulis japonica
Myctophum evermanni
Cololabis saira
Myctophum asperum
Myctophum nitidulum
Muyctophum orientale
Diaphus sp.
Myctophum spinosum
Myctophum obtusirostris
Auxis sp.

Hygophum reinhardti
Coryphaena hippurus
Tetrapturus audax
Lagocephalus lunaris
Serranidae sp.
Canthidermis sp.
Trachinocephalus myops
Naucrates indicus
Caranginae sp. ?

Auxis sp.

Anthias sp.
Cyclothone sp.
Cypselurus sp.
Diaphus sp.

Exocoetus volitans
Kyphosus cinerascens
Others (82 species)
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Fig. 2. Number of individuals (black circle) and frequency of occurrence (white circle).
NS and NL: samples of juveniles and larvae, respectively.
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Fig. 3. Division into sub-areas A, B and C, by
distribution of dominant species. Broken lines
denote the boundary of sub-areas. E, En-
graulis japonica; Co, Cololabis saira; M,
Mpyctophum spp. (6 species); T, Trachurus
Jjaponicus; H, Coryphaena hippurus.
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Net NS NL

Fig. 4. Comparison of species composition of
samples collected with juvenile net (NS)
and larva net (NL) from sub-areas, A, B
and C (cf. Fig. 3). Number in each smaller
circle represents total number of individuals.
* Frequencies excluding E. japonica from
larva samples in sub-area A.
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Fig. 5. Number of individuals and of species, and diversity index at each station, which is
constructed according to sub-areas A, B and C in Fig. 3. NS and NL: sampling of
juveniles and larvae, respectively. White plus shaded histogram, and N: number of
individuals. Shaded histogram, and S: number of species. White circle: diversity
index after Odum (1967: 46).

BEBAROSHEY: FHEMCKT) 555 e 18/  Table 1. Number of individuals per haul and of

M) DEEFZOWT, KiEe Fig. 5 wmxRLk, o species, and diversity index on sample of
. ) each sub-area. Juveniles (NS) and larvae

Xz, % fERE LICREVREKE TR EEE (NL) were separated.

HUCREE & <, MCRERER TS B e A 5 c

5 3 i ] HIER, -z —

MR TR 2 KDl o BlaH5RD bz, 0? No. of NS 08 1028 394

A EIERC X » TEb 1o, Margalef (1960) D= individuals NL 757.1 13.2

S—1/logeN %K L& HtigE (Diversity Index) No. of NS 33 20 40

D.I1.=S/log N (Odum, 1967) # Fi\ 7z, species NL 50 73

coRD S, N wrhrhgephomss e @iy Divesiy NS 258 7.7 4

index
TH5, v DL HIXEFEHOBEMEI %, B EXE

N . Diversity NS 12.58 7.51
MxarFEbT. e #HANCHELNTLD DL fHx index* NL 19.83
Fig. 5.2, AKk&HFToffiz Table 1 iR, 4. * Specimens of Engraulis japonica were excluded
AL D, BESEKEKTIEEG DL i, BEEIER from the samples in calculation of the index.
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T, FRUTL, FT2 o0& DfEA Simpson (1949)
DRI - T

A= 3 miln= DN (Na=1)
P § na; (ngi — 1)/N3 (N — 1)

EFL. 2T Ny, N 38 1, 2 2R3 &Mk
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=
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KIBEERTOfliY, HEI7FA47 UREWGIALQR) &
iz Table 2-1 wiiFic, HAMKEOHERD 2 1%
0.905 T, BflilcfBHRTH S 2 L &RTH, 2 1%0.066
THEEENEEREYTRL, H& 27747 oORBIEERD
BEAKREG, LaL, o 2 & 2 offit, D.I. ©

Table 2-2. Values of the index of similarity, C;.
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Table 2-1. Values of diversity, 2, for samples of
juveniles (NS) and larvae (NL) in each
sub-area. 2’ denotes the values for samples
excluded Engraulis japonica.

sub-area A B C
2 NS 0.149 0.271 0.086
NL 0.905 0.030
¥ NS 0.175 0.230
NL 0.066

WrLToEixLRL, h2 27747 vDOFELKRE
{igws, Thb 2, A b LR LTHKENT G 28
L, Table 2-2 \RL7e, ETHEE » MEEHCTD
WTRB &, FFAIMNKIBIE R BE 3s X OB ESE K
L offT, FhEh 0.372, 0.404 © C; pkED
i b OFELMEL S B, R & BEIHEKIRR
TiX, Cp i3 0.001 T HEUENRD bRs, HE
Mpbh & 7 F 47 IREGTRR LSS, BEAMK
1R L EHE Mo Cuix, 0.027 /X< 7n b ELE
LB 525, MoKKETILIRIERE CETH -
R

WICHERIZ O W TE,  F FRAMKEOFEE K
T, NLj~5 & NLyg~z (Fig. 1) OFERBICHFEAD
ENDHBHDOT, MEDHEUME A Licas, Crix0.534
THFLI@mO X, LarLl, &KERED G
IhirkEL, ¥0S5LUETHEDT, F—HEND
DL LRE LI (E%k X0 Table4 &), iz B
HPERIBOFREY DL 1L, oK LR U RENCEE
HEIRELDTH DN, —HEREERED NLo~11,14 2NF
FhTuwb, La LEEOREY IR - &1 5TE R,
D.I. =21.19, 2 =0.039, C; = 0.002 T, [&p-re\ i
(Table 1, 2) & DEIED THE W bEMEREY O
BIRE L oTc. TRBDOERNC X - T, FAMK
B BEpt RSO C kD3 & 0.002 ¢, ghaTo
il L LECIEFC R L, EUER R R, &

Values with dash denote

the ones for samples excluded Engraulis japonica.

NS NL
A B C A C
A 0.372 0.404 0.002
B 0.027" 0.001 C 0.432'
C 0.436’ 0.003’
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Fig. 6. Distribution of the fishes belonging to the
genus Myctophum. Af, Myctophum nitidulum;
As, M. asperum; E, M. evermanni; O, M.
obtusirostris; Or, M., orientale; S, M. spinosum.
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TURFE—FT 5. fods, PREKHHIBRIKA & KBEIRE
K & DRI S M B WK OREIRT, ZOFHED
BEHDOFT NS, NSy (Fig. 3) »5, MFO@gi (R
HBEKSE, 1968) »boRIKIHCET 5 & Bbh 5,
ChbLOMEEEE IR HC DI, TOR
RN RBA T2 L, PEEREE L LHEED  EY
AFE VT b7 s ARARREDBRT. I B, NS; o
SREIRE (D. L) (XEZIEROMOfEL D basds b
K¥ < (Fig. 5), Wmiiiisre b B > cEBREARL
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BRI B3 DR AN OFEE M (NLi~s5) & RHED
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Table 3. Number of individuals per haul (left) and C; (right) for the fishes

of the genus Myctophum.

Sample

A.NS C.NS A.NL C.NL

No. of indiv. 31.33 22.80 16.33

6.50 A. NS

0.700

A. NS and A. NL, C. NS and C. NL: samples in sub-areas A and C, separated
into juveniles (NS) and larvae (NL), respectively.
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Table 4. Changes of species composition with increase of larva samples

in sub-area A.

No. of No. of Diversity index
Samples indiv.* species D. 1. 2 Coe
NL;~s5 26.2 30 14.29 0.190 0.024
NL;~s5,20 146.2 40 13.59 0.722 0.005
NL;~5,20,21 389.7 45 13.10 0.851 0.004
NLj~s5,19~21 757.1 50 13.22 0.905 0.002
* Number of individuals per haul.
** C, for sample of sub-area C.
G ZBEHLT Fhootaifliic, ZofR, & 2l B X A
LEEREAR LSO, 1REYY OofEKE 2
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