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Ichthyofauna of surf zones in the outer Tokyo Bay
Kazunori ARAYAMA®, Hitoshi Ima1* **, Kouki Kanou™ *** and Hiroshi KoHNO"

Abstract: A total of 43,880 fish specimens, representing about 119 species, were collected by
monthly seine net (mesh size 0.8 mm) samplings from four surf zones in the outer Tokyo Bay,
Pacific coast of central Japan, from April 1998 to March 1999. The Ishikawa icefish,
Salangichthys ishikawae, was the most abundant species, contributing 53.1% of the total number
of fishes, followed by Konosirus punctatus (11.4%), Pholis spp. (10.2%), Gobiidae sp.1 (4.9%) and
Rhinogobius spp. (4.1%). Based on the life style and life cycle categories of each species, the
dominant, except for the Ishikawa icefish, was 30 transient marine species accounting 26.6% of
the total individual number, suggesting the outer bay surf zones providing a nursery ground
for marine fish species. The larval and juvenile fish assemblages were compared between sam-
pling sites, and it was concluded that the differences of the assemblages would be caused by the
geographic positions, surf zone types and ~or abiotic surroundings of cach sampling site.

Key words : Tokyo Bay, surf zone, ichthyofauna, life cycle category,
abiotic surroundings , nursery area
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Fig. 1. Sampling sites in the outer Tokyo Bay.
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Table 1. Physical environmental characters of four surf zones in the outer Tokyo Bay

Kazusaminato Tomiyama Houjou Ooka
Beach type reflective reflective reflective reflective
Bottom sediment sand to gravel sand to gravel sand to gravel sand to gravel-+stone
i f i ;
Distance from shoreline 7831 6622 33+15 0803
to wave break point(m)
e ight at
Wave height a 0.703 05+0.2 03+0.3 0202

wave break point(m)

Numerals indicate mean=£SD.
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Fig. 2. Dendrogram of sampling months, based on
similarity index of Jaccard’s (1901) coefficient
of community for the species compositions of
fishes collected from the four surf zones in the
outer Tokyo Bay from April 1998 to March
1999.
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Fig. 3. Similarity index between consecutive months, based on similarity index of Jaccard’s (1901)
coefficient of community for the species compositions of fishes collected from the four surf
zones in the outer Tokyo Bay from April 1998 to March 1999.
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Table 2. List of fishes collected from the four surf zones in the outer Tokyo Bay from April 1998 to March 1999

Devclop-

Family and Species . N.O'. of % Size range Month Sites mental Life style  Life cycle Adlfllt
individual (SL, mm) stage category  category  habitat
Elopidae
Elops hawaiensis 1 25.0 9 To L P&S M sm
Megalopidae
Megalops cyprinoides 5 18.8-24.3 7-10 Ka, To, Ho L P&S M sm
Albulidae
Albula neoguinaica 2 31.6-49.7 10-11 Ka, Ho L P&S M sm
Anguillidae
Anguilla japonica 1 50.9 2 Ka Al P&S Ca
Engraulidae
Engraulis japonicus 1430 33 3.3-59.1 5-6,8-12, 3 Ka, To, Ho L-Y T M s
Clupeidae
Etrumeus teres 3 11.2-11.5 9 To, Ho L P&S M s
Spratelloides gracilis 2 13.6-13.7 57 0o, Ho LJ T M s
Sardinops melanostictus 20 10.0-22.4 11-2 Ka, To, Ho, Oo L P&S M s
Sardinella zunasi 18 7.5-15.3, 59.1 5-8, 10 Ka LY P&S M sm
Konosirus punctatus 4996 114 7.0-34.5 5-7 Ka, To, Ho, Oo -] T M sm
Plotosidae
Plotosus lineatus 1 64.5 9 Ho Y P&S M sm&r
Osmeridae
Plecoglossus altivelis altivelis 478 1.1 8.4-40.6 10-2 Ka, To, Ho, Qo L-J T Am
Salangidae
Salangichihys ishikawae 23296 53.1 7.4-59.2 4-3 Ka, To, Ho, Oo L-A R M sm
Synodontidae
Trachinocephalus myops 19 30.7-90.0 7 Ho J-Y T M s
Mugilidae
Mugil cephalus cephalus 60 0.1 16.1-37.8 4-5,10,12-3  Ka, To, Ho, Oo J P&S M sm&r
Chelon spp. 10 9.4-14.1 4-5, 2-3 To, Ho L-J T M sm&r
Atherinidae
Atherion elymus 33 0.1 6.5-104, 28.8-395 7,11 To, Ho, Oo LY P&S M T
Hypoatherina tsurugae 1 20.7 9 Ka J P&S M sm&r
Hypoatherina valenciennei 22 0.1 11.7-62.5 6-8, 10-11 Ka, To, Ho L-Y T M sm&r
Hypoatherina spp. 445 1.0 4.0-19.1 6-8 Oo, Ho -] T M sm&r
Notocheiridae
Iso flosmaris 1 125 11 Ho L P&S M r
Belonidae
Strongylura sp. 1 10.6 6 Oo L P&S M s

Sites(Ka, Kazusaminato; To, Tomiyama; Ho, Houjou; Oo, Ooka), developmental stage(A, adult; 1, larva; J, juvenile; Y, young), life style category (P&S,
passersby and strays; R, resident; T, transient), life cycle category (Am, amphidromous; An, anadromous; Ca, catadromous; E, estuarine; M, marine),
adult habitat(sm, sandy muddy area; r, rocky area; sm & 1, both sm and r; s, surface area). Percentages in individuals of each species to total fishes
are only given when they exceed 0.1%.
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Table 2. Continued
Syngnathidac

Syngnathus schlegeli 4 147.5-230.0 10-11 To, Ka Y-A P&S M sm

Hippocampus coronalus 2 15.1-155 6 Oo J P&S M sm
Triglidae

Chelidonichthys spinosus 3 13.5-16.6 1-2 To, Ho I P&S M sm
Platycephalidae

Platycephalus sp. 12 6.7-11.0 56,9 Ka, To, Ho L-J T M sm
Hexagrammidae

Hexagrammos agrammus 2 32.4-35.2 3 Ka ] P&S M T
Cottidae

Ocynectes maschalis 7 12.3-16.9 2~ Ho, Oo J P&S M r

Ocynectes spp. 20 4.4-10.7 1-3 Ka, Ho, Oo L P&S M T

Furcina osimae 137 03 5.0-11.3 1 Ka, Ho L P&S M r
Percichthyidae

Lateolabrax japonicus 42 0.1 8.8-17.0, 1682 8,2 Ka LY P&S M sm&r

Lateolabrax latus 9 11.0-194 1-2 Oo, Ho L-J T M r
Apogonidae

Apogon doederleini 1 8.0 8 To P&S M r

Apogon endekalaenia 1 84 6 Oo J P&S M r
Sillaginidae

Sillago japonica 948 2.2 5.9-87.0 5-10, 1 Ka, To, Ho, Oo L-Y T M sm
Pomatomidac

Scombrops boops 1 14.7 2 Ho L P&S M T
Carangidae

Scomberoides lysan 1 24.1 10 Ho J P&S M s

Trachinotus baillonii 3 41.2-62.3 9,12 To Y P&S M s

Caranz sexfasciatus 2 40.8-57.7 58 Ka, Ho Y P&S M s

Caranz ignobilis 3 40.0-45.6 8 Ho Y P&S M s
Leiognathidae

Leiognathus nuchalis 83 0.2 55-74 6-8 Ka, To, Ho L-J T M sm
Lutjanidae

Lutjanus russellii 1 176 8 Qo J P&S M T
Gerreidae

Gerres equulus 427 1.0 7.3-227 6-1 Ka, To, Ho, Oo L-] T M sm

Gerres filamenlosus 8 8.9-11.2 8-1 Ka, Ho L P&S M sm
Sparidae

Sparus sarba 6 9.4-10.2, 39.5 6, 12-2 Ka, To, Ho, Oo LY P&S M r

Acanthopagrus schiegelii 446 1.0 55-31.3 57,3 Ka, To, Ho, Oo L-Y T M r

Acanthopagrus latus 482 1.1 8.8-11.2 10-1 Ka, To, Ho, Oo L] T M T
Sciaenidae

Nibea mitsukurii 13 4.2-286 6-9 Ka, To L-J T M sm

Pennahia argentata 1 48.8 12 Ka Y P&S M sm
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Mullidae

Upeneus tragula 1 24.9

Parupeneus sp. 1 41.9

Mullidae sp. 1 25.9
Pempheridae

Pempheris japonica 2 59-6.3
Kyphosidae

Girella spp. 19 12.3-20.8

Kyphosus cinerascens 1 28.2
Terapontidae

Terapon jarbua 144 0.3 8.4-60.0

Rhyncopelatus oxyrhynchus 5 8.4-10.2
Cheilodactylidae

Gontistius zonatus 1 328
Zoarcidae

Zoarchias veneficus 3 34.3-61.7

Zoarchias glaber 2 45.9-59.9
Stichaeidae

Dictyosoma burgeri 1 2250

Dictyosoma sp. 1 9.0
Pholididae

Pholis nebulosa 1 91.7

Pholis sp. 4454 102 5.4-26.0
Chaenopsidae

Neoclinus bryope 2 15.2-17.2
Blenniidae

Omobranchus fasciolaloceps 2 6.7-12.5

Omobranchus elegans 2 13.2-27.7

Petroscirtes breviceps 5 11.7-28.8
Callionymidae

Repomucenus curvicornis 3 36.7-72.9
Eleotridac

Eleotris sp. 1 11.8
Gobiidae

Leucopsarion pelersii 44 0.1 6.8-36.4

Luciogobius gutlatus 14 9.5-154

Luciogobius grandis 2 10.2-12.6

Luciogobius spp. 5 10.4-14.0

Eutaeniichthys gill 24 0.1 5.2-10.1

Parioglossus spp. 5 8.8-10.9

Chaenogobius annularis 20 16.5-37.1

Chaenogobius gulosus 1 29.5

Chaenogobius spp. 502 1.1 4.0-222

Gymnogobius uchidai 3 98-114

Gymnogobius heptacanthus 16 12.3-21.6

Oo P&S

J M sm
5 Oo Y P&S M sm&r
8 To J P&S M sm&r
10-11 Oo L P&S M r
53 Oo J P&S M r
8 To J P&S M r
4-11 Ka, To, Ho, Oo L-Y T M sm&r
-8 To, Oo J P&S M smé&r
1 Oo J P&S M r
3 Oo Y P&S M r
3 Oo Y P&S M T
7 Oo Y P&S M r
3 Ho L P&S M r
1 Ho Y P&S M r
1-3 Ka, To, Ho L P&S M r
6,3 Ho, Oo J P&S M r
7,10 Ka, Ho L-J T ME r
-~ Ho, Oo Y T M T
8,11 To, Oo J-Y T M r
6-7 Ho Y P&S M sm
11 Ho L P&S E
5-8,12,2 Ka L-A R An
4-5,2 Ka, To, Ho L-J T ME r
4 Ho L P&S M r
4-5 Ka, Ho, Oo L-J T M r
67 Ka L-J T E
7.9 Ho L P&S ME smé&r
6-7, 12 Oo Y T M r
7 Oo Y P&S M r
4-6,3 Ka, To, Ho, Oo L] T M r
5 Ka L P&S E
5 Ka L-J T ME sm
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Gymnogobius castaneus 623 14 5.9-29.3 5172 Ka L-Y T E

Gymnogobius urotaenia complex 107 0.2 6.1-23.6 4-5, 8, 1~2 Ka, Ho, Oo L] T Am

Sagamia geneionema 3 27.1-130.0 4,6, 10 To, Ho, Oo J-Y T M sm

Acanthogobius flavimanus 62 0.1 104-41.0 4-5,12, 2-3 Ka, Ho -y T ME sm

Acanthogobius lactipes 6 8.6-10.7 6-8 Ka, To L] T E

Sicyopterus japonicus 4 24.7-28.7 56 Ka, To ] P&S Am

Bathygobius fuscus 1 6.0 9 Oo L P&S M T

Bathygobius sp. 1 6.5 8 Ka L P&S

Favonigobius gymnauchen 16 5.7-28.0 6-8, 10 Ka, To, Ho, Oo LY T E

Redigobius bikolanus 1 5.1 9 Ho L P&S E

Rhinogobius spp. 1800 4.1 5.7-13.9 6-8 Ka, To, Ho, Oo L] T Am

Tridentiger trigonocephalus 8 10.2-19.2 57 Ho J P&S M T

Tridentiger obscurus 1 30.5 3 Ka Y P&S E

Gobiidae sp. 1 2162 49 4.0-134 5-9 Ka, To, Ho, Oo L-J

Gobiidae sp. 2 53 0.1 49-10.1 6,8 Ka, Ho L

Gobiidae sp. 3 4 4.2-54 5-6 Oo L

Gobiidae sp. 4 1 3.8 6 Ka L

Gobiidae sp. 5 13 59-75 8-9 Ka, To L

Gobiidae sp. 6 1 6.9 5 Ka L

Gobiidae sp. 7 1 9.8 9 Ka J

Gobiidae sp. 8 8 53-11.8 57 Oo L

Gobiidae sp. 9 1 54 10 Ka L

Gobiidac sp. 10 7 70-9.6 10-11 Ka L

Gobiidae sp. 11 1 105 10 Ka L

Gobiidae sp. 12 1 11.6 2 Oo L

Gobiidae sp. 13 1 6.6 9 Oo L

Gobiidae sp. 14 1 6.5 6 Ka L
Sphyraenidae

Sphyraena pinguis 1 74.0 10 Ho Y P&S M s
Paralichthyidae

Paralichthys olivaceus 3 10.3-230.0 1, Ho, Oo J-Y T M sm

Tarphops oligolepis 10 47.1-80.9 6-7, 1 2 Ka, To, Ho Y-A P&S M sm
Soleidae

Heteromycteris japonica 45 0.1 42.2-976 67,2 To, Ho Y P&S M sm
Cynoglossidae

Paraplagusia japonica 1 824 2 Ka Y P&S M sm
Monacanthidae

Rudarius ercodes 11 4.2-70 8, 10 To, Ho L~J T M sm&r

Stephanolepis cirrhifer 7 10.7-23.3 8 To J P&S M sm&r
Ostraciidae

Lactoria diaphana 1 180.0 9 Oo A P&S M sm&r
Tetraodontidae

Takifugu niphobles 87 0.2 17.8-96.3 4-12,2 Ka, To, Ho, Oo Y T M sm

Takifugu spp. 26 0.1 2.6-13.7 6-7 Ka, Ho, Oo L-J T M sm&r

Tetraodontidae spp. 3.1-56 58 Ka, Ho L P&S M
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Table 3. Monthly record of species and individual numbers of fishes collected from the four surf zones in the
outer Tokyo Bay from April 1998 to March 1999

1998 1999
Sites Total
Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Number of species
Kazusaminato 5 22 18 19 18 4 14 8 6 6 15 4 62
Tomiyama 3 9 16 - 14 9 8 5 5 6 4 4 43
Houjou 7 15 12 17 7 12 13 10 5 7 9 8 67
Ooka 5 8 18 12 5 6 6 3 2 6 4 8 52
Total 12 32 37 38 34 24 27 17 14 15 26 17 119
Number of individuals
Kazusaminato 46 6616 9796 1509 5290 11 1137 2333 26 638 5840 6 33248
Tomiyama 6 958 3406 - 122 39 105 64 377 118 8 36 5239
Houjou 47 433 411 495 40 570 55 460 5 16 32 68 2632
Ooka 211 216 1371 323 42 155 289 8 15 18 5 108 2761
Total 8223 14984 2327 5494 775 1586 2865 423 790 5885 218 43880

310

Table 4. Species numbers of fishes collected from the four surf zones in the outer Tokyo Bay from

April 1998 to March 1999

Life cycle category Sites -
and adult habitat Kazusaminato  Tomiyama Houjou Ooka
Amphidromous 4 3 3 3
Anadromous 1 0 0 0
Catadromous 1 0 0 0
Estuarine 10 3 6 1
Marine-rocky area 11 10 21 23
Marine-sandy muddy area 18 14 18 8
Marine-sandy muddy/rocky area 6 8 9 7
Marine-surface area 3 4 8 3
Total 54 42 65 45
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Table 5. Percentages in dominant species of fishes collected from the four surf zones in the outer Tokyo Bay from

April 1998 to March 1999

Life cycle category, No. of - Percentage in:
adult habitat and species individual Kazusaminato Tomiyama Houjou Ooka

Amphidromous

Chaenogobius urotaenia complex 107 67.3 - 24.3 8.4

Plecoglossus altivelis altivelis 478 174 75.9 5.2 1.5

Rhinogobius spp. 1800 31.2 3.2 9.3 56.3
Estuarine

Gymnogobius castaneus 623 100.0 - -
Marine-surface area

Engraulis japonicus 1430 88.7 6.4 5.0 -
Marine-sandy muddy area

Gerres equulus 4217 0.7 0.5 4.0 94.8

Konosirus punclatus 4996 18.9 79.0 2.1 +

Salangichthys ishikawae 23296 97.0 1.5 1.5 +

Sillago japonica 948 0.6 1.9 81.1 16.4
Marine-rocky area

Acanthopagrus latus 482 7.1 3.3 89.4 0.2

Acanthopagrus schlegelii 446 - 44.2 15.0 31.8 9.0

Chaenogobius spp. 502 3.6 1.2 14 93.8

Furcina osimae 137 99.3 - 0.7 -

Pholis spp. 4454 99.7 + 0.2 -
Marine-sandy muddy/rocky area

Hypoatherina spp. 445 - - 5.6 94.4

Terapon jarbua 144 67.4 24.3 49 3.5

+<0.1%; -, absent.
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