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Seasonal and spatial changes in the larval and juvenile fish fauna

in surface waters of Tokyo Bay, central Japan
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Abstract: A total of 16,189 larval and juvenile fishes representing 57 families and 115 species
was collected by monthly larval net (mouth diameter 1.3 m and mesh size 0.3 mm) sampling in
the surface waters of Tokyo Bay, central Japan, from September 1995 to January 1999. The
Engraulididae was the most abundant family, comprising 34.9 % of the total number of fish, fol-
lowed by the Clupeidae (23.3%), Gobiidae (8.0%), Callionymidae (7.2%), Blennidae (4.2%). The
most abundant species were Engraulis japonicus (34.9%), Sardinella zunasi (13.1%) and
Konosirus punctatus (10.29). The number of species increased from spring to early autumn and
the highest number occurred in September, its pattern being similar to seasonal changes of
surface-waters temperature. Of the fourteen abundant species, larvae of E. japonicus and
Parablennius yatabei occurred abundantly over four months, whereas those of others only a few
months. Classification, using the abundance of each of the 115 species recorded at the different
sites, showed that the composition of the larval and juvenile fish fauna in the inner bay and the
mouth of bay differed markedly from each other. Based on developmental stages, and horizon-
tal and vertical distribution pattern of larvae and juvenile fish, the manner of utilization of the
surface waters in Tokyo Bay by the fourteen abundant species was summarized as follows. 1)
K. punctatus, Apogon lineatus and Lateolabrax spp. utilized surface waters only in planktonic
phase (yolksac — flexion stage), whereas the other eleven species also in swimming phase
(postflexion — juvenile stage). 2) The abundant species except S. zunasi occurred to the mouth
of bay in a various stage of early life history. 3) The habitat of E. japonicus and Hexagrammos
otakii shifted with growth from the mouth of bay to the inner bay.
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Fig. 1. Map showing sampling sites in Tokyo Bay.
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Table 1. Number of tows at each site in Tokyo Bay from September 1995 to January 1999
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Fig. 2. Monthly changes of horizontal profiles of mean water temperatures and salinities
in Tokyo Bay from September 1995 to January 1999.
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Table 2. Larval and juvenile fish collected from all the sampling sites in Tokyo Bay from September 1995
to January 1999

. . Individual . Size range| Development | Habitat
Family and Species No. % | Month Sites (BL, mm) stage of adult

Muraenesocidae

Muraenesox cinereus 1 10 D 7.0 pre. Ns
Clupeidae

Sardinella zunasi 2125 131, 69 | A-F 2.2-16.9 yol.—pos.. Ns

Konosirus punctatus 1646 10.2 4-7 A-F 2.7-9.9 yol—pos.. Ns

Sardinops melanostictus 9 2,4,7,12 D-F 3.5-19.6 pre.,pos. S
Engraulididae

Engraulis japonicus 5643 349| 4-12 A-F 1.8-41.8 yol—juv. S
Bathylagidae

Bathylagidae sp. 1 11 E 5.3 pre. M
Plecoglossidae

Plecoglossus altivelis altivelis 46 10-12 A-C)F 3.8-13.2 yol.—pos. F
Phosichthyidae

Vinciguerria nimbaria i 4 11-12 D 7.3-13.4 pos. I M
Aulopodidae

Aulopus japonicus i 1 9 D 33 pre. C
Synodontidae

Saurida spp. 2 9 D 2.6-4.2 pre. Ns

Synodontidae spp. 73 0.5 9 E-F 1.8-4.1 pre. Ns/r
Myctophidae

Lampanyctus sp. 1 11 E 4.2 pre. M

Myctophidae spp. 44 2,4,7-10 D-F 2.6-75 yol—pos. M
Macrouridae

Macrouridae sp. 16 2,11 D-F 24-3.1 yol.—pre. M
Atherinidae

Hypoatherina valenciennei 129 0.8 6-9 A-F 4.0-394 pre—juv. Ns/r

Atherion elymus 2 1,7 D-E = 6829.1 Nr
Hemiramphidae

Hyporhamphus intermedius 1 7 A 55.4 you. S

Hyporhamphus sajori 1 7 B 7.3 pOs. S
Exocoetidae

Cypselurus agoo agoo 2 9 B 11.3-18.8 juv. S

Cypselurus heterurus doederleini 2 6 BF 16.2-20.2 | juv. S

Cypselurus hiraii 1 6 B 21.8 juv. S

Exocoetidae spp. 2 7,11 D-E 3.1-9.5 fle—pos. S
Belonidae

Strongylura anastomella 9 6-7 A-C 8.3-32.7 pos.—juv. S
Fistulariidae

Fistularia petimba 1 12 F 104.2 juv. Ns/r
Macroramphosidae

Macroramphosus scolopax 3 1,4 F 7.8-9.4 juv. Ns
Syngnathidae

Urocampus nanus 1 12 F 51.8 juv. Ns

Festucalex erythraeus 1 10 D 22.1 juv. Nr

Syngnathus schlegeli 47 5-12 A-F 8.3-179.5 pre.—juv. Ns

Hippocampus mohnikei 195 1.2 1 5121 A-F 6.0-65.3 juv. Ns
Scorpaenidae

Sebastes inermis 245 15 1-6,12 A-F 4.2-34.5 pre—juv. Nr

Sebastes hubbsi 24 1,10-12 A-F 4.8-17.1 fle=juv. | Nr

Sebastes pachycephalus pachycephalus 9 1-4 B-D 54-14.1 pre—juv. | Nr

Sebastes matsubarae 1 3 F 3.6-3.9 pre. C

Sebastiscus marmoratus 532 33 |1-59-12| B-E 1.3-16.5 pre—juv. Nr
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Table 2. Continued
. . Individual . Size range| Development | Habitat
Family and Species No. 9% | Month Sites (BL, mm) stage of adult
Scorpaenidae sp.1 1 9 E 59 juv. -
Scorpaenidae sp.2 9 E-F 1.5-1.7 pre. -
Scorpaenidae sp.3 1 9 E 2.4 pre. -
Triglidae
Chelidonichthys spinosus 4 1-2,4,7 CE-F | 116-138 juv. Ns
Lepidotrigla sp. 1 10 C 3.9 pre. Ns
Platycephalidae
Platycepalus sp. 5 7-10 B-F 2.2-94 | pre.pos—juv. Ns
Hexagrammidae
Hexagrammos otakii 926 5.7 12-4 A-F 5.9-49.8 yol~juv. Nr
Hexagrammos agrammus 6 1-2 D 19.6-35.2 pos.—juv. Nr
Cottidae
Ocynectes maschalis 4 1 D 8.8-11.7 fle—juv. Nr
Pseudoblennius sp. 1 1 E 7.2 fle. Nr
Percichthyidae
Lateolabrax spp. 125 0.8 12-2 B-F 2.2-8.17 yol—pre. Ns/r
Terapontidae
Rhyncopelates oxyrhynchus 3 6,9 E 2.9-3.8 pre. Ns/r
Terapon jarbua 7 6,7-10 BD,F 7.5-11.9 juv. Ns/r
Apogonidae
Apogon lineatus 266 16 A-F 2.1-7.1 pre—juv. Ns
Apogon semilineatus 50 - CE-F 2.3-9.2 pre—juv. Nr
Gymnapogon sp.1 3 — DE 24-2.7 pre. Nr
Gymnapogon sp.2 4 E-F 1.9-24 pre. Nr
Apogonidae sp.1 2 10 C 3.8-4.0 fle. Ns/r
Apogonidae sp.2 8 9 E 3.2-47 pre—pos. Ns/r
Sillaginidae
Sillago japonica 115 0.7 6-10 A-F 1.8-10.0 pre—pos. Ns
Branchiostegidae
Branchiostegus japonicus 1 11 D 11.7 juv. Ns
Scombropidae
Scombrops sp. 1 4 C 129 juv. C
Labracoglossidae
Labracoglossa argentiventris 53 1,11-12 D-F 2870332 pre—juv. Nr
Carangidae
Elagatis bipinnulata 1 9 E 124 juv. S
Seriola quinqueradiata 6 4-6 CF 12.7-28.4 juv. S
Scomberoides sp. 1 12 D 5.2 fle. S
Trachurus japonicus 18 4-5,7-11 A-F 1.9-24.3 pre.—juv. S
Coryphaenidae
Coryphaena hippurus 1 11 E 125 juv. S
Sparidae
Acanthopagrus schlegeli 18 6,7 A-B,D-F| 3.0-9.1 pre.—pos. Nr
Pagrus major 1 1 F 54 pos. Ns/r
Mullidae
Mullidae sp.1 2 6 F 17.1-175 juv. Ns/r
Mullidae sp.2 1 10 E 28.3 juv. Ns/r
Girellidae
Girella spp. 15 14 C-E 29-16.4 pre—juv. Nr
Oplegnathidae
Oplegnathus fasciatus 4 6 F 8.9-12.0 juv. Nr
Pomacentridae
Abudefduf vaigiensis 8 9,11 E-F 7.0-17.8 juv. Nr
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Table 2. Continued

La mer 40, 2002

. . . Individual . Size range| Development ! Habitat
Family and Species No. % | Month Sites (BL, mm) stage " of adult

Chromis notata notata 31 9-10,12 C-F 2.3-10.1 pre—juv. Nr

Pomacentridae sp. 1 12 D 45 pos. Nr
Cheilodactylidae

Goniistius zonatus 4 12 D 5.3-6.8 fle—pos. Nr
Mugilidae

Mugil cephalus cephalus 51 1,3,11 DF 5.1-24.6 juv. Ns/r

Mugilidae spp. 8 69,1112 C-F 2.8-4.9 pre.~fle. Ns/r
Labridae

Pseudolabrus sp. 33 9-12 D-F 1.8-11.3 pre~juv. Nr
Stichaeidae

Dictyosoma burgeri 44 1,2 B-D 5.9-16.6 pre—juv. Nr
Pholididae

Pholis nebulosa 5 34,6 A CE 14.2-91.4 pos.—juv. Nr
Uranoscopidae

Xenocephalus elongatus 2 10 E 7.2-9.1 juv. Ns
Chaenopsidae

Neoclinus bryope 27 1 D 56-6.0 pre Nr
Blenniidae

Omobranchus elegans 60 6-7 B-F 2.1-104 pre.—pos. Nr

Omobranchus fasciolatoceps 28 6-9 A-E 2.2-11.1 pre.~pos. Nr

Omobranchus punctatus 112 0.7 6-9 A-F 1.9-185 pre.—juv. Nr

Scartella emarginata 2 11 F 10.0-10.3 juv. Nr

Parablennius yatabei 426 2.6 4-12 A-F 1.6-15.1 yol-juv. Nr

Petroscirtes breviceps 25 9-11 D-F 2.7-29.6 pre—juv. Nr

Petroscirtes springeri 2 10 E-F | 17.7-221 juv. Nr

Blenniidae spp. 19 47 E-F 2.3-4.3 pre—fle. Nr
Callionymidae

Callionymidae spp. 1162 72 5,712 A-F 1.4-5.6 yol.-juv. Ns
Gobiidae

Luciogobius sp.1 26 4-6 B-E 2.5-4.4 yol.—fle. Nr

Luciogobius sp.2 3 3-5 E 3.8-3.9 pre. Nr

Parioglossus sp. 1 11 F 59 pos. Ns/r

Acanthogobius flavimanus 2 34 AC 5.2-5.6 pre—fle. Ns

Acanthogobius lactipes 1 10 A 6.9 poSs. Ns

Acentrogobius pflaumii 1 12 D 21.1 juv. Ns

Gobiidae spp. 1288 8.0 5-12 A-F 19-71 yol.—pos. Ns/r
Sphyraenidae

Sphyraena sp. 1 7 E 4.1 pre. Ns/r
Gempylidae

Gempylidae spp. 4 9-11 D-E 5.5-6.0 fle. M
Trichiuridae

Trichiurus japonicus 1 10 B 10.1 fle. C

Benthodesmus elongatus 3 11 E 5.1-7.0 pre. C
Scombridae

Scomber sp. 4 4,7 E 5.1-6.4 fle.—pos. S

Scombridae sp. 4 9 E 1628 yol.—pre. S
Centrolophidae

Hyperoglyphe japonica 1 2 F 11.3 juv. M

Psenopsis anomala 2 59 B 9.6,37.4 juv. Ns
Paralichthyidae

Paralichthys olivaceus 1 4 D 9.1 pos. Ns
Bothidae

Psettina sp. 1 11 F 79 pos. Ns
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Table 2. Continued

T
. . Individual . Size range| Development | Habitat
Family and Species No. % . Month Sites (BL, mm) stage of adult
Bothidae sp. 1 10 E 4.2 pre. Ns
Pleuronectidae
Pleuronectes yokohamae 11 1-3 C-E 2.3-4.8 yol.—pre. Ns
Cynoglossidae
Cynoglossus robustus 9 9-10 D-E 2.2-3.2 yol—pre. Ns
Monacanthidae
Rudarius ercodes 1565 1.0 1,9-11 B-F 2.8-18.1 fle—juv. Ns
Paramonacanthus japonicus 3 910 F 6.2-16.8 pos.—juv. Ns
Stephanolepis cirrhifer 58 6,9-10 B-F 4.9-20.9 pos.—juv. Ns
Thamnaconus modestus 1 6 D 349 juv. Ns/r
Tetraodontidae
Takifugu sp. 1 7 D 10.9 juv. Ns
Tetraodontidae sp.1 1 12 F 54 fle. Ns/r
Tetraodontidae sp.2 1 | 7 E 2.8 | pre. Ns/r
Broken and unidentified specimens 76 0.5
Total | 16189

Developmental stage(yol., yolksac larvae; pre., preflexion larvae; fle,, flexion larvae; pos., postflexion larvae),
habitat of adult (C, continental shelf slope area; F, freshwater; M, middle/deep layer; Nr, neritic rocky area; Ns,
neritic sandy area; Ns/r, neritic sandy/rocky area; S, surface layer; -, unkown).

Table 3. Number of individuals and peak sites of the pelagic and/or swimming phase of the 14 dominant species

Pelagic phase Swimming phase
n Peak sites n Peak sites

Inner bay

Sardinella zunasi 765 B 2472 A-B
Mouth of bay

Apogon lineatus 252 D-E 9

Konosirus punctatus 1645 E-F 1

Lateolabrax spp. 122 E-F 0

Rudarius ercodes 1 154 D-F
Whole bay

Omobranchus punctatus 124 A-B,D 54 AD

Stllago japonica 101 C-E 21

Parablennius yalabei 605 B-E 143 AC-E

Hippocampus mohnikei - 197 B-E

Hypoatherina valenciennes 44 A-BD 122 A-BD
Whole bay—inner bay

Hexagrammos otakii 530 B-E 403 B-C

Sebastes inermis 129 B-DF 112 B-D
Whole bay—mouth of bay

Sebastiscus marmoratus 493 B,D-F 38 D-F
Mouth of bay—whole bay

Engraulis japonicus 3142 E-F 2393 A-F

Pelagic phase: yolksac larvae, preflexion larvae and flexion larvae; swimming phase:
postflexion larvae and juveniles. Peak sites: sites where collectively at least 90% of the each phase of the 14
dominant species were found, being only given when #>30.
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Fig. 3. Number of species and individuals per tow for larval and juvenile fish collected at all six
sampling sites of Tokyo Bay in each month between September 1995 and January 1999.
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Fig. 4. Number of individuals per tow of sixteen most abundant species recorded throughout
Tokyo Bay in each month between September 1995 and January 1999.
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Fig. 6. Number of species and individuals per tow for
larval and juvenile fish collected at each site in
Tokyo Bay from September 1995 to January 1999.
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Table 4. Number of species per tow of cach habitat at the six sites in Tokyo Bay

Inner bay Mouth of bay
Habitat of adult
A B C D E F
Continental slope 0 0 0.03 0.02 0.03 0.09
Freshwater 0.12 0.08 0.03 0 0 0.01
Middle/deep layer 0 0 0 0.11 0.27 0.25
Neritic sandy—muddy area 0.63 0.76 1.26 1.14 1.05 0.85
Neritic sandy-muddy/rocky area 0.32 0.41 0.40 0.70 0.86 0.80
Neritic rocky area 0.79 1.36 1.52 1.86 1.79 2.04
Surface layer 0.40 0.43 0.60 0.49 0.62 0.78
unknown 0 0 0 0 0.09 0.03
Total 2.25 3.03 3.84 4.32 4.70 4.84
4. BE KB EFT 2K 5BICH I TREDIEINS 2@,
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Fig. 7. Number of individuals per tow of the 14 dominant species at each site in Tokyo Bay from
September 1995 to January 1999. Pelagic phase: yolksac larvae, preflexion larvae and flexion
larvae; swimming phase: postflexion larvae and juveniles.
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