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Distribution of Ichthyoplanktons in the Japan Sea during Summer, 1984,

with Special Reference to Scombroid Fishes.
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and Muneo OKIYAMA

Abstract

Exensive ichthyoplankton collections were made from the surface water of the Japan Sea off
the Japanese mainland during the summer of 1984 to locate the possible spawning grounds of the
bluefin tuna (Thunnus thynnus). A total of 375 larvae of 7. thynnus were obtained, revealing the
exceptionally successful spawning in this year.

Geographical patterns of ichthyoplankton assemblages were analyzed using the indices of
species diversity and the similarity based on all specimens collected. Although the dominant
species, Engraulis japonicus, often affected these figures, areas surveyed were divided into the
southern (western) and the northern regions around the Noto peninsula. Of scomboid fishes, 7.
thynnus and Auxis species occurred mainly in the former, while Scomber species dominated in the
latter, with probable segregation of the habitats among them. It seems likely that rather high
water temperature in this summer was responsible for the occurrences of larval tuna as for north

- to 40°N off Oga peninsula.
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Station pattern for icthyoplankton survey and 6 sub-areas in the Japan Sea, during July
1: Yamaguchi Prefectural area, 2: OkiIs. area;, 3: Wakasa Bay area, 4:
Noto Pen. area, 5: Sado Is. area, 6: Oga Pen. area.

Open circle indicates daytime collection,
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Table 1. Collection data of top 15 species of fish larvae in the Japan Sea, during summer of 1984. Data
of Auxis spp. and Thunnus thynnus are cited from Nishikawa (1985).

No. of specimens

Order Species Name Occurrences Surface Sub-surface Size range (mm)
1 Engraulis japonicus © 49 25,780 14,174 3.8-23.5
2 Mullidae gen. spp. 18 1,246 28 4.6- 43.1
3 Auxis spp. ' 37 317 391 -
4 Labridae gen. spp. 27 121 542 —
5 Scomber spp. 34 82 325 2.2- 22.0
6 Thunnus thynnus 14 85 . 290 2.9- 13.1
7 Maurolicus muelleri 20 2 369 3.2- 13.2
8 Exocoetidae gen. spp. 28 338 1 8.4-136.5
9 Oplegnathus fasciatus 12 246 1 2.1- 63.2
10 Chromis notatus notatus 18 135 68 2.2-11.3
11 Sillago japonica 18 108 79 1.9- 13.1
12 Sphyraena pinguis 19 103 41 4.3- 28.0
13 Callionymidae gen. spp. 29 12 125 —
14 Gobiidae gen. spp. 27 40 : 88 —
15 Rudarius ercodes 28 108 12 2.0- 25.3
2. # =3 ber japonicus B X VT~ Y3 S. australasicus, ¥V 7 5
21 BEASFICBIZRETI N MHEBER AV ARBRERNY VY Auxis rochei BXUET VY
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TH#713,000 fii{k, BRIz IzRE T 300 ik, HRE
T 7000 EETH Y, HHEBM L TRE L ER
BRAO HEREE IS L 72,
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D 98Y% B HD I FEE N ARAEOSEMEIZ
46~431mm L K&, FEEBFCAIER E TRE
WCHER L 72,

SNRBOVUSHVAE, YBB LU 7uv SO
BWTFhbRERTENETN IG5 6 i1k Fire 5o
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Fig. 2. Distribution of larvae of anchovy Engraulis

japonicus. Catches by surface and sub-surface

tows are summed. Open cirele indicates daytime collection, closed nighttime.
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Table 2. Summary of occurrences and diversity index of fish larvae identified for the
6 sub-areas in the Japan Sea, during summer of 1984.

Sub-area 1 2

3

4 5 6 Total

No. of hauls 5 8

8

10 11 8 50

No. of
individuals
per haul

1180.8
(463.6)

840.6
(124.8)

665.0
(104.8)

1099.4
(45.6)

943.8
91.3)

885.6
(108.1)

935.9
(155.7)

No. of
species

65
(64)

45
(44)

9l

(50)

35
(34)

41
. (40)

28
@27

76
(75)

21.2
(24.0)

15.4
(21.0)

Diversity
index

18.1
(24.9)

11.5
(20.5)

13.8
(20.5)

9.5
(13.5)

20.3
(25.3)

():

exclusive of Engraulis japonicus.
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Fig. 4. Dendrogram showing the similarity of icth-
voplankton composition among 6
sub-areas in the Japan Sea.
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Fig. 5. Distribution of the surface temperature
10°C in the Japan Sea, July-August, 1984.
(modified from Kaiyo-sokuhou).
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Appendix table. List of fish larvae collected in the Japan Sea during summer, 1984.
() : Number of specimens.

CLUPEIFORMES

Etrumeus teres (31), Spratelloides gracilis (1), Engraulis japonicus (39, 954), Stolephorus buccaneeri (1)
ANGUILLIFORMES )

Ophichthidae gen. sp. Type 1 (2), Ophichthidae gen. sp. Type 2 (1)

SALMONIFORMES

Maurolicus muelleri (371), Glossanodon semifasciatus (7)
AULOPIFORMES

Saurida undosquamis (18)
BELONIFORMES

Strongylura anastomella (10),‘ Cololabis saiva (2), Hyporhamphus sajori (3), Cypselurus hiraii (237), C. heterur-
us doederleini (57), Hirundichthys oxycephalus (45)

SYNGNATHIFORMES
Syngnathus schlegeli (6), Urocampus nanus (3), Syngnathidae gen. sp. (1), Hippocampus japonicus (1)

GADIFORMES
Laemonema nana (3), Bregmaceros nectabanus (45)

OPHIDIFORMES
Neobythites sivicola (3), Ophidiidae gen. sp. (5)

LOPHIIFORMES
Lophiomus setigerus (2)

BERYCIFORMES
Holocentridae gen. sp. (5)

PERCIFORMES
Sphyraena pinguis (144), Doederleinia berycoides (2), Chelidoperca hirundinacea (10), Callanthias japonicus
(19), Priacanthidae gen. sp. (35), Apogon lineatus (21), A. semilineatus (33), Sillago japowica (187), Branchios-
tegus japonicus (12), Seriola dumerili (3), Trachurus japonicus (57), Decapterus maruadsi (17), Coryphaena
hippurns (33), Leiognathus vivulatus (6), Gerres oyena (1), Mullidae gen. spp. (1,274), Kyphosus lembus (2),
Lutjanus vitta (21), Lutjanidae gen. sp. (5), Terapon jarbua (11), Dentex tumifrons (7), Chaetodontoplus
septentrionalis (4), Oplegnathus fasciatus (247), Chromis notatus notatus (203), Cepola schlegeli (7), Labridae
gen. spp. (663), Champsodon swyderi (10), Scomber spp. (407), Auxis spp. (708), Thunnus thynnus (375),
Trichivrus lepturus (22), Siganus fuscescens (8), Gobiidae gen. spp. (128), Percophidae gen. sp. Typel (5),

Percophidae gen. sp. Type2 (4), Mugiloididae gen. spp. (31), Pictiblennius yatabei (9), Petrosciries breviceps
(17), Omobranchus elegans (17)

SCORPAENIFORMES

Sebastes owstoni (24), Scorpaenidae gen. sp. (3), Scorpaena onaria (75), Minous monodactylus (11), M. pusillus
(5), Hypodytes rubripinnis (58), Platycephalus indicus (31), Platycephalidae gen. spp. (5), Hoplichthys sp. (5),
Triglidae gen. sp. Type 1 (1), Triglidae gen. sp. Type 2 (1) '

GOBIESOCIFORMES
Callionymidae gen. spp. (137)
PLEURONECTIFORMES

Tarphops oligolepis (6), Pseudorhombus pentophthalmus (42), Engyprosopon grandisquama (19), Crossorhombus

kobensis (17), Arnoglossus sp. (2), Bothidae gen. sp. (9), Pleuronectidae gen. sp. Type 1 (1), Pleuronectidae

gen. sp. Type 2 (2), Heteromycteris japonica (8), Aseraggodes kobensis (2), Cynoglossidae gen. spp. (52)
TETRAODONTIFORMES

Paramonacanthus japonicus (1), Stephanolepis cirrhifer (33), Thamnaconus modestus (70), Rudarius ercodes
(120), Lagocephalus wheeleri (23)
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