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Fish assemblage and diversity in the developed tidal flat and sandy beach at the
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Abstract: The Furuhama Park, which was improved and developed artificially in 2004 at
Heiwajima artificial island of Ota City, is located at the innermost part of Tokyo Bay. The Park is
composed of the tidal flat (1ha) and sandy beach (1.2ha) in east and west, respectively, with a
shallow water area (4.6ha) between them, and separated from the outside canal by submerged
dikes. Monthly samplings of fishes were carried out in both the tidal flat and sandy beach by using
the small seine-net from May 2014 to June 2015. A total of 31,736 individuals representing 35
species of 18 families were collected, almost all of them being larvae or juveniles. No remarkable
differences were detected between the tidal flat and sandy beach from the viewpoint of numbers
of species and individuals per towing and species compositions. Three gobiids, Acanthogobius
flavimanus, A. lactipes and Gymmnogobius breunigii, were determined as resident species. The
numbers of marine fishes and ayu Plecoglossus altivelis altivelis, usually drifted by tidal/shore
currents and being dominant at shorelines of the inner Tokyo Bay in summer and winter,
respectively, were relatively low when comparing with other areas. This study suggested that the
Furuhama Park would provide diverse habitats for estuarine fishes, but the insufficient water
circulation would make the Park unsuitable habitats for marine fishes.
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Fig. 1 Map showing the monthly sampling sites at Furuhama Park of Ota City in the inner Tokyo Bay.
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Table 1. Fishes collected at the sandy beach and tidal flat at Furuhama Park of Ota City in the inner Tokyo Bay

from May 2014 to June 2015

Sandy beach Tidal flat
Order, family and species Individual % Rank Size Developmental Life-style Individual % Rank Size Developmental  Life-style Life-cycle
no. range (mm) stage category no. range (mm) stage category category
Clupeiformes
Clupeidae
Konosirus punctatus 8 5.6-14.1 L P&S 19 0.15 6.8-13.7 L P&s M
Sardinella zunasi 8 7.0-95 L P&S 56 043 9 7.7-182 L P&s M
Cypriniformes
Cyprinidae
Tribolodon brandti 100 0.54 8 32.1-55.8 J P&S 2 43.5-46.1 J P&s An
Tribolodon hakonensis 7 42.6-54.8 J P&S 0 F
Tribolodon spp. 106 0.57 7 21.7-349 J - 0 -
Salmoniformes
Plecoglossidae
Plecoglossus altivelis altivelis 400 214 4 11.5-40.5 L-J T 400 3.06 4 12.4-36.8 L-J T Am
Mugiliformes
Mugilidae
Chelon haematocheilus 3 16.1-26.9 J P&S 0 M
Mugil cephalus cephalus 3017 16.17 3 20.9-53.1 J-yY T 1031 7.88 3 21.2-43.1 J-yY T M
Atheriniformes
Atherinidae
Hypoatherina valenciennei 9 0.05 8.4-44.7 LA P&S 175 1.34 7 6.6-19.4 L-J T M
Perciformes
Platycephalidae
Platycephalus sp. 2 12 8.0-76.8 J-y T 1 313 Y P&s M
Lateolabracidae
Lateolabrax japonicus 34 0.18 12.4-104.2 L-Y T 3 13.4-18.2 L-J T M
Leiognathidae
Nuchequula nuchalis 1 6.3 L P&S 0 M
Sparidae
Acanthopagrus latus 5 10.9-26.6 L-J T 1 14.1 L P&s M
Acanthopagrus schlegelii 1 9.7 L P&S 14 0.11 9.5-14.4 L P&s M
Sillaginidae
Sillago japonica 29 0.16 77-413 L-J T 10 8.4-335 L-J T M
Teraponidae
Terapon jarbua 17 15.4-28.4 J P&S 0 M
Stichaeidae
Dictyosoma burgeri 1 71 L P&S 1 10.7 L P&s M
Pholidae
Pholis crassispina 2 56.2-76.4 A P&S 2 37.0-81.2 Y-A P&s M
Blenniidae
Omobranchus fasciolatoceps 0 4 3.2-44 L P&s E
Gobiidae
Acanthogobius flavimanus 4355 2334 2 7.2-65.0 Y-A T 4853 37.11 2 7.8-56.9 L-Y T E
Acanthogobius lactipes 62 0.33 4.8-48.2 L-A R 10 4.6-44.2 L-Y T E
Chaenogobius gulosus 69 0.37 10 4.2-32.4 L-J, A T 195 1.49 6 43-17.9 L-J T M
Eutaeniichthys gilli 1 3.9 L P&S 2 6.8-9.81 L P&s E
Favonigobius gymnauchen 72 0.39 9 8.6-51.1 J-Y T 13 0.10 10.1-45.2 J-Y T E
Glossogobius olivaceus 18 0.10 5.0-16.2 L-J T 0 E
Gymnogobius breunigii 9964 53.40 1 5.5-53.8 L-A R 5889 45.03 1 L-A R E
Gymnogobius heptacanthus 4 13.6-38.0 L-J T 14 0.11 L-J, A T E
Gymnogobius macrognathos 8 16.1-25.6 L-J T 138 1.06 8 L-J T E
Gymnogobius petschiliensis 189 1.01 5 5.3-39.4 L-J T 199 1.52 5 L-J T Am
Gymnogobius urotaenia 25 0.13 7.6-28.2 L-J T 16 0.12 L P&S Am
Mugilogobius abei 4 8.5-12.5 J P&S 1 J P&s E
Redigobius bikolanus 8 5.5-13.6 L-J T 2 J P&s E
Tridentiger obscurus 13 0.61 6 6.3-15.5 L-J T 20 0.15 10 L-J T E
Gobiidae spp. 3 6.1-7.95 - 3 - -
Pleuronectiformes
Pleuronectidae
Kareius bicoloratus 0 1 38.0 J P&s M
Tetraodontidae
Triacanthidae
Triacanthus biaculeatus 2 6.2-7.6 J P&S 3 5.3-6.9 J P&s M
Tetraodontidae
Takifugu niphobles 1 15.2 J P&S 0 M
Individual no. 18658 13078
Species no. 35 30
No. of towings 30 19
No. of ind./towing 622 688

Developmental stage (A, adult; J, juvenile; L, larva; Y, young), life-cycle category (Am, amphidromous fishes; An, anadromous fishes; E, estuarine fishes; F, freshwater fishes; M, marine fishes),
life-style category (P&S, passersby and strays; R, resident; T, transient). Percentages in individuals to total fishes in each sampling site are given when they exceed 0.1%.
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Fig. 2 Monthly changes of water temperature
(Top), salinity (Middle) and dissolved oxygen
(DO: bottom) in the sandy beach (open circles)
and tidal flat (solid circles) at Furuhama Park of
Ota City in the inner Tokyo Bay from May 2014 to
June 2015.
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Fig. 3 Monthly changes of median particle size
(Top) and mud-content ratio (Bottom) of the bot-
tom soil in the sandy beach (open circles) and
tidal flat (solid circles) at Furuhama Park of Ota
City in the inner Tokyo Bay from May 2014 to
June 2015.
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Fig. 4 Monthly changes of the numbers of species
(Top) and individuals per towing (Bottom) in
sandy beach (open circles) and tidal flat (solid
circles) at Furuhama Park of Ota City in the inner
Tokyo Bay from May 2014 to June 2015.
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numbers by life-cycle categories in sandy beach
and tidal flat at Furuhama Park of Ota City in the
inner Tokyo Bay.
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Fig. 6 Monthly changes of the number of species by life-cycle categories in sandy beach (Top) and tidal flat
(Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to June 2015.
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Fig. 7 Monthly changes of the number of individuals per towing by life-cycle categories in sandy beach (Top)
and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to June 2015.
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Bay.
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Fig.9 Monthly changes of the number of species by life-style categories (P&S, passersby and strays) in sandy
beach (Top) and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to

June 2015.
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Fig.10 Monthly changes of the number of individuals per towing by life-style categories (P&S, passersby and
strays) insandy beach (Top) and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay

from May 2014 to June 2015.
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Fig.11 Ratios (%) of species (Top) and individual
(Bottom) numbers by life-style categories (P&S,
passershy and strays), shown by each life-cycle
category (Am, amphidromous fishes; An, anadro-
mous fishes; E, estuarine fishes; F, freshwater
fishes; M, marine fishes) and sampling site (SB,
sandy beach; TF, tidal flat) at Furuhama Park of
Ota City in the inner Tokyo Bay.
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Fig. 12 Ratios (%) of species (Top) and individual
(Bottom) numbers by life-cycle categories (Am,
amphidromous fishes; An, anadromous fishes; E,
estuarine fishes; F, freshwater fishes; M, marine
fishes) ,
sandy beach and tidal flat of the present study;

shown by sampling sites (SB and TF,

Ebitori, Keihin and Haneda located at the nearby
Tama-gawa River mouth cited from Kohno et al,
2014).
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Fig. 13 Ratios (%) of species and individual numbers by
life-style categories (P&S, passersby and strays) for
estuarine and marine fishes, shown by sampling sites
(SB and TF, sandy beach and tidal flat of the present
study; Ebitori, Keihin and Haneda located at the
nearby Tama-gawa River mouth cited from Murase et
al., 2014).
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