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Fish Assemblages and Diversities in the Artificial Sandy Beach and Tidal Mud Flat in the
Inner Tokyo Bay, Central Japan

Keita MARUYAMA *2, Hiroshi KOHNO™*3, Kana TAKEYAMA *4, Kota NAKASE **

Abstract: The Furuhama Park, which was artificially improved and developed in 2000 at Heiwajima artificial
island of Ota City, is located at the innermost part of Tokyo Bay. The Park is composed of the sandy beach (1.2 ha)
and tidal flat (1.0 ha) with a shallow water area (4.6 ha) between them, and separated from the outside canal by
submerged dikes. Monthly samplings of fishes were carried out in both the sandy beach and tidal flat by using the
small seine-net from May 2014 to April 2019. A total of 60,050 individuals of 40 species of 19 families and 44,807
individuals of 38 species of 19 families were collected from the sandy beach and tidal flat, respectively. Despite a
difference was confirmed in the bottom sediment between the sandy beach and tidal flat, no remarkable differences
were detected on the fish fauna. Comparisons with previous studies conducted at natural habitats in the inner
Tokyo Bay revealed that the fish diversity of the Park were inferior to natural tidal flats. Our study suggests that
the Park provides various habitats for estuarine gobiids, but the location of the Park secluded from the open sea
through canals is likely to be unsuitable for marine fish habitats.
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2013 ARIZNT T 9 MABHTONIZ AT HED X A R 7 —
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I 2016 4 A5 2017 3 HIZATLFEOX A R
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Eo T, TREBO T ATE L Enza—r
kDS TR IZ R S AU 72 BURUA A O BREE B A BH |2 4t
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LTz 2D, LavL, EEEMIERRE DA X - TlEk
L U755 & LT, 2000 FFIohkth, Wbk, i, B2 A
TAHRENCT D72, O THRBIE S LT,

Z D%, 2007 FEICIFHIX L 1.2 ha OW G (T-IERFE
BFED d50 = 0.2 mm O (LAY T : LLF, % Sandy beach
E3%) & 1.0ha DIRE T TEROTEE 200 m 1T E7h
AlCBHR L, ZHEOESCAZEE : LT, T8 Tidal flat
LD). ELICENLOMICIFKZE 1.5 m, K 4.6 ha D
EHEEATHREE UCHELZ Y, Eio, JETERNE D
B & 72 2 GO M AL ORI I ENE I, RN D &
S8 4 m OWEEE Submerged dike 2MELE SL TV D
(Fig. 1), FEERIZ. EENO O LW OMmHBS, JELEN
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T AKEH L, MORE, EEFREOFH. KEROHIE
BLUOHEEBEOREEIT T2,

FEBEBEBHIININED OITHEV 4 o (IFfa  BESRN T
ELTWRWEHOL O, MM EESERICELED H
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RObO, pifa  ERICRA L TV D b D) (2K LTz,
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T T2014 47 HD 33.6CThH o7, wIEIL, MRS T
BEHIZ20184FE 1 AD 95 CTH -7z, T Rteial
FEITIR S AFRICE < . B ESD 3R T 17.4+4.38, T8
T 18.0£4.94 Th o 7=, Fc @ ITHEE T 2017 45 4 H D 25.7,
THET2174 1 HD27.6 Thot-, KIEIL, WHEE TE
EHIT 201649 A TENEN 85 & 7.8 TH-T=, DO D
P SD IFHFIE T 7.6+£3.26 mg/L, T T 7.2£2.99 mg/L
Thote, midE e R E BT 2016 27 AT, 1
Fi1 182 mg/L & 16.9 mg/L, HAXITEE & T & $12 2018
Fo AT, ZNEN29mg/L & 3.1mg/L ThoTlo,

JEE I & TR CEWA ARSI, WHED TS -

(Fig. 3), R (KHF 0 S) 2B DREBOFEIX, 3
A& 6 HiZ 250-500um, 9 HIiZ 500-1000 u m, 12 HIZ
1000-2000 . m DRIRNFE N o7z, L TFE (T) [ZB1F
DRIEEBIOEIA T, &2 THOH T 125-250 u m ORAEENEH
ST, FIRIREIL, W (S) T 402.5-635.1 um Ty
X 5262 um, T (T) T 198.2-246.3 um TFHIX 217.9
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ABFFE TEREE S VT SO T 19 40 Fi 60,050 {1 {4

(122 W8, 1 Bid 7= 0 492.2 fEIK) . FIHT 19 B 38 &
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FL. U7 A RBARFEBIE Tribolodon spp. . 7 7 J& A<M
WEAFE Tridentiger spp. & NERRIIHEEAE Gibiidae spp.
IR E O, BRORIGIEINEREIMES L,
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EORMERILD 87%) . T T 41,269 ik (FIHOREAK
0 92%) Thoiz, #BE L LS TR TE Y o=
Gymnobobius breunigii (HFEOREEED 45.8%), v B
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alboplumbeus (2) O 8 FELL I 121 B THE i OB A5 D
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VR Omobranchus fasciolatoceps (4), A4 X7 ¥ K
Omobranchus punctatus (3) . 75 7 B NIEEFE Tridentiger
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25 AR THRORMBEEED 0.1% UL T TH -7,
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Wik 432 fER (0.2%) ThoTz,
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%ﬁﬁﬁjfﬁu‘: (Fig. 6), F7=. B 2-5 HIZHEMT 2 Em

R BT, WEKMAIT, MR TIX 2014 45 8 AR D 7
%E\ T TIX 2018 4 2 AT/ D 6 FAHBL L7z, Wit
REBIT, 2-5 AT 2 @ m 580 iz, WHEEE
FUTm A & BIZ5-12 A (2R LT H ZBROICHBIL7Z,
PR BB T R & B ISR 1-5 BICHER L7228, Mk
WCBWTIH2014F 11 ICIEOAHB LI L3dH -T2,
PKFIT, HHEICIBWT20144E 6 A & 201545 HIC 1 &
DHFER ST,

ABOEEETIE, W RAX3-5 AL WoeRICEL R
FEXJ, 2015 4F 4 FITHEIEC 5553 IR, T8 C 4258 fE{A
L% h ek Ui (Fig. 7). WKL 2-4 AICSHRES
H. 2015 4E 3 HICHHE T 1300 AR, T T 447 (8K L i
% %ok U 7o, AT F B "C 2014 4 6 AT 31 {4,
T T20174E9 A D2 [0 H T 12 fEIK & &2 & fodk L7235,
BEEOHEBUZE EED A b o7-, MMELELT 3 A
24 HIC% <EEE SN, 2018 4F 3 JICHEET 1279 A,
TIET 488.5 AR L Ik 2 &5t LTz, #KMITHHEICRB W,
T 2014 4E 6 HI2 1 K E 2015 46 5 A1 2 ERERE S iz
2T ChoT,

5. MAKARDEE EHBEORAZL

FIAERICRBN T, v/ A BARHESRRE, 77 7 BA
PR AR & BRI A SO 2 BRAL L7 40 FE 29752
A, T8 38 ff 22308.2 fHikZ x5 L L=,

WHERIZ 31T D FEHCTIR, —FRAfER S /e b 2 < 19 #E (T
OB D 47.5%) Th-o7- (Fig. 8), KT, i#if -
BORAY 17 F (42.5%) . WHEDRL 4 FE (10.0%) Th o7,
U7 LR CIT T 0 e % < 24468.9 IR (iR D
AR D 822%) Thol, IRWT, —RHHTERL 5185.9
B (17.4%) ., @i - A 97.2 (8K (03%) ThH -7,

TIICIBIT D ST — R TR & @it - (R 232 < 16
fE (ENZNTIEOMFERD 421%) L7x-7- (Fig. 8),
WAL 6 FE (15.8%) Thot, MEEESMERRRE. &
H % < W L OIEERC 19572.6 fEIK (87.7%) TH
STz IRWT—REEER 2687 [EIE (12.0%). il - {83k
B 48.6 AR (02%) EWIHRERIZ/AR -T2,

ARIOFREHIE, WAERITAEMZ @ L CHBID R S
BRCTIBICBWTIE3-5 HE W FEEIC£L aaﬁzéimt

(Fig. 9) , —FFH{ERNT 2-5 HI2 £ < WEL L #HE TIX 2015
F4 010 FE, TIBTIT 201842 AD 10 %ﬁr)‘i%%f%
ST, I - ARREIX 10-1 A & W o 72K BAZRITHT T
ITHER SR T E NS Do Tz,

ABIOMERIL, HERT 3-5 AICE < HBLE (Fig

0), M1 2015 FF 4 HIZiigk S, ML T 5539.5 fE{A,
TR T 42545 EIRTH -7z, F72. 10-1 A DOHBTA 220
Slz, —HAEER Y 3 HRL 4 HIZE < I L, K b&I
Wininotz, B 2018 4E 3 HIZRIER S, YEHE T 1496.5
A, T T 5935 fHkCTh o7z, Wil - (AT
IR GAT, MR TIX 2018 42 3 A @ 31.5 R, T T
2015 4E 5 HD 1S EENHREL TH -T2,

6. EFBRERDOF AN

T AAROREETIL, Wik TR TEVWRA LN (Fig
1), MHRICBW T, —FREER2S 7 B (ikicmEiL
7=30] O A DFSTEEL D 53.8% TE L HEERIT 4 7 (30.8%) .
I - AL 2 FE (154%) Tholz, ¥ LTFETIE
WER Ll - RN ZERER 6/ (ZhEh., T8I
HIER U723 O f O TR 46.2%) T, —HERT 1 1

(7.7%) Tholz, LU, EESIT 2 HS CRIZZ R 28
Roiv, WERPERICE < HBL L, Wik T 24468.9 i
R GEERICHER L7 0o EED 992%), FiET
19572.6 A (FIICHIR L= 0 A OMEEED 99.9%)
ThoTz, —RHRER TR T 208 ik (0.8%) & TIBT
10 fE{E (0.1%LLF) ., il - @RI T 1.5 ke +
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WK AT I A B W TR R S iz, msic
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N 14T (MEERICHIR L 72 KR OO 63.6%). &
WT—RFITERLAS 8 i (36.4%) Thoic, T TIE—HF
TERLS 11 (TR B L 72 MK DTS D 52.4%) T,
I - BRI 10 7 (47.6%) Th o7, xt L TREEHT
W BEAERL N 2 < | MR G 30481 RN (MEIEIZ IR LT
WK OEEED 97.1%) . T T 1630.8 fE#E (FIRICH
B L 7= KA DOMAID 97.5%) Thotz, @il - ki
TRRRETT 92.7 IR (2.9%) . TIRT 423 ik (2.5%) &
Tz,

ST YRT [ 30 & T A [ 307 3 ) G 9 T — MR AR TR
Thote, o, WKAITBREOATHILL, 3 Cilif -
BT CH -7z,

7. ZEE

AFAEH RO BB U7 I AFRE ORI 33 fE,

B 29 FETH o722 LTkt U TARA IR T 40 fl, T
WTIMETH o7 (Table2), WELIREHES T 7 (Fig.
12) (2SS E | M FEOEASIIRTHE O 53.7%., T
BT 45.0%. ARFEEOUFRIX 45.7%. TEIT 42.4%, 2K
D 80%I\ZET AFENAN X 3 FE, 2 fE, 2 FE, 2 f, 24D
95%\ZiET HFENEN L 4 FE, 6 Fl, SHH, 6 Fli, ZERE H
1% 1.30, 1.37, 1.34, 1.38, HfFEE S 13.0.37, 041, 0.36,
0.38 TH -7z (Table2),

PRI HEBL U 7= RS X 2 BT C 50 B, BUILE C 52
i, PHT45FETH -7z (Table2), fliSEAEEEHIES T
7 (Fig. 12) ZHES<E I MAEOFNEIZLET 62.2%,
TS T 43.9%, P T 34.1%, KD 80%Z 9 5 HEE
frix 2 ff, 5 F, 8 i, UKD 95%\2 % S FRIERL I 8 Fl,
13 ff, 15 Ff, AR B 13 134, 1.96, 2.40, BT
($0.34, 0.49, 0.63 TH-o7= (Table2),

BE

. RBFESDSEDEDLNEDEBEL TR
K#RS D & L OEDAROHEERE & T, KRCHS
DO 72 E OBREEHE HIZIZAEN A Dotz L LIEE
Y VRES iV ANl
Zﬂﬁfﬁﬁé’&ﬁﬁgﬁ&ﬁoko

—J5, WHEETIEO 2 MIicR i) 2 ASEHFHE O 5,
%<@ﬁUﬁ#%6b&@otomﬁbt@ﬁ<@@4o
flE, T8 38 fl) OfEREL (M 492.2 fEAK/H,. T 411.1
TEA/R) . HDVEME SR (AL 4 FX—80) 1 XRROME
BZR Lz, £72. FHSORTHET /Y 5 ER O
HEOFTSEELTOEDOMEE AL T, 2R HITMEKRT

FEWRA LI, HHEDF BRI Y SR,

BLLU72ATRBMEAS I, & BT, FEECCE R 0% A 21t (i
B AR E BICEEZE— 2 IO &ITD R D),
ATE SRRSO B (FEE ik, AEEeIR ofan
%<, BAEFBBRNHET 5 H oM HIZIER L), FIH
KRB O HEL (EEECCHERLN 2 <. BT 2 A O
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Table 1. Fishes collected at the sandy beach and tidal flat of Furuhama Park in the
inner Tokyo Bay from May 2014 to April 2019

Sandy beach / Tidal flat

Family and Species ind'\i‘\(ljild(lJJfaIS Size range(SL,mm) Devegap:;ental I;:te;gszlye Lclgfe-;g::,e

Clupeidae

Konosirus punctatus 10/24 5.6-72.0/6.8-36.9 L, Y/LY P&S/P&S M

Sardinops melanostictus 0/2 7.8-84 L P&S M

Sardinella zunasi 8/55 7.0-95/7.7-176 L/L P&S/P&S M
Cyprinidae

Tribolodon brandtii maruta 256 /87 16.8-99.9/18.9-94.8 JY 1Y TIT An

Tribolodon hakonensis 710 38.6-54.8 J P&S F

Tribolodon spp. 106/0 21.7-34.9 J P&S
Plecoglossidae

Plecoglossus altivelis altivelis 1,160/ 507 11.5-40.5/8.8-50.6 L-J/L- T/IT Am
Syngnathidae

Hippichthys penicillus 1/0 81.2 Y P&S M
Mugilidae

Chelon haematocheilus 4/3 16.1-26.9 / 23.8-45.9 3/ P&S/P&S M

Mugil cephalus cephalus 5,414/1,903 19.4-107.0/20.8-63.9 JY /)Y T/IT M
Atherinidae

Hypoatherina valenciennei 11/187 8.4-44.7 1 6.6-34.5 L-Y/L-J T/T M
Platycephalidae

Platycephalus sp. 2 15/1 8.0-76.8/37.3 FYIY T/P&S M
Lateolabracidae

Lateolabrax japonicus 555/ 186 11.3-104.2/10.6-441 L-Y/L-J TIT M
Carangidae

Scomberoides lysan 1/0 31.2 J P&S M
Leiognathidae

Nuchequula nuchalis 1/186 6.3/6.3-18.7 L/L3 P&S/T M
Sparidae

Acanthopagrus latus 162/176 10.6-26.6 / 9.7-33.2 L-J/L-d TIT M

Acanthopagrus schlegelii 9/76 9.2-26.9/9.5-30.4 L-J/L-d TI/IT M
Sillaginidae

Sillago _japonica 35/13 7.7-41.3/8.4-33.5 L-J/L-d TI/IT M
Teraponidae

Rhynchopelates oxyrhynchus 1/0 19.8 J P&S M

Terapon jarbua 63/1 14.8-33.1/16.2 31 P&S/P&S M
Girellidae

Girella punctata 0/2 16.3,16.4 J P&S M
Stichaeidae

Dictyosoma burgeri 3/9 7.1-94/4.7-128 L/L P&S/T M
Pholidae

Pholis crassispina 2/5 56.2-76.4/ 8.4-81.2 Y/L-Y P&S/T M
Blenniidae

Omobranchus fasciolatoceps 0/4 3.2-44 L P&S M

Omobranchus punctatus 0/3 3.7-5.1 L P&S M
Gobiidae

Acanthogobius flavimanus 21,576/18,972 7.2-88.6/6.9-94.7 L-A/L-A R/R E

Acanthogobius lactipes 94 /195 4.8-51.9/4.1-49.0 L-A/L-A R/R E

Chaenogobius gulosus 114/ 456 3.3-324/31-61.77 L-Y/L-Y TIT M

Eutaeniichthys gilli 212 3.9-8.4/6.8-9.8 L/L P&S/P&S E

Favonigobius gymnauchen 83/20 8.6-51.1/10.1-45.2 JY/3Y TI/IT E

Glossogobius olivaceus 18/1 5.0-16.2/11.0 L-J/L T/P&S E

Gymnogobius breunigii 27,505/18,558 4.1-53.8/4.3-54.4 L-A/L-A R/R E

Gymnogobius heptacanthus 8/67 13.0-38.0/ 4.9-60.7 L-J/L-A T/R E

Gymnogobius macrognathos 273/1,403 7.4-30.8/3.9-35.0 L-Y/L-A T/R E

Gymnogobius petschiliensis 2,219/1,452 5.4-29.5/6.6-30.2 L-J/L-d TI/IT Am

Gymnogobius urotaenia 76/ 48 6.6-27.5/6.6-27.3 L-J/L- T/IT Am

Luciogobius guttatus 11/1 7.2-11.8/14.1 L-J/J T/P&S E

Mugilogobius abei 8/1 3.9-125/115 L-J/L T/P&S E

Pseudogobius masago 1/0 119 J P&S E

Redljgobius bikolanus 15/4 49-136/7.1-138 L-3/3 T/P&S Am

Tridentiger obscurus 119/89 6.3-46.6 / 6.1-42.6 L-A/L-A R/R E

Tridentiger spp. 0/11 4384 L

GOBIIDAE spp. 10/24 5.8-8.0/3.3-8.1 L -
Pleuronectidae

Platichthys bicoloratus 84/67 9.0-30.0/9.2-48.9 J/3-Y P&S/T M

Pseudople Yok 2/0 10.1-11.2 J P&S M
Triacanthidae

Triacanthus biaculeatus 6/3 6.2-40.1/5.3-6.9 31 P&S/P&S M
Tetraodontidae

Takifugu alboplumbeus 210 15.2-40.7 J P&S M

Takifugu pardalis 0/3 6.5-9.9 J P&S M
No. of species 40/38
No. of individuals 60,050 / 44,807
No. of towings 122/109
No. of individuals/towing 492.2/411.1

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 stays; R, resident; T, transient)
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Table 2. Comparisons of species diversities represented by number of species, the percentage of first ranked species, species
rank over 80% and 95%, species diversity (H’) and Evenness (J) of fishes collected at the sandy beach and tidal

flat of Furuhama Park, Tama-gawa River, Keihin-jima and Haneda

Percentage of Rank of sp. Ranked of sp.  Species diversit
Place Year No. of sp. 1st ranke%i sp. over 80';0) over 95%p P (H") Y Evenness )
Sandy beach 2014-2019" 40 45.7 2 5 1.34 0.36
Tidal flat 2014-2019" 38 42.4 2 6 1.38 0.38
Sandy beach 2014-2015? 33 53.7 3 4 1.30 0.37
Tidal flat 2014-2015? 29 45.0 2 6 1.37 0.41
Tama-gawa R. 2006-2013% 50 62.2 2 8 1.34 0.34
Keihin-jima 2006-2013% 52 43.9 5 13 1.96 0.49
Haneda 2006-2013% 45 34.1 8 15 2.40 0.63

1) Present Study, 2) Murai et al. (2016), 3) Kohno et al. (2014) and Murase et al. (2014).

Table 3. Comparisons of number of species and individuals of marine fishes collected at the sandy beach and
tidal flat of Furuhama Park, Tamagawa River, Keihin-jima, Haneda and Kasai in the inner Tokyo Bay

Number of ind.

Place No. of sp. Ratio of sp. (%) per towing Ratio of ind. (%)
Sandy beach? 22 55.0 54.0 10.9
Tidal flat? 21 55.3 31.0 7.5
Tama-gawa R.2 26 55.3 101.4 4.2
Keihin-jima? 29 63.0 192.1 17.8
Haneda? 28 63.6 195.9 40.7
Kasai® 18 58.1 409.6 18.3

1) Present study, 2) Kohno et al. (2014) and Murase et al. (2014), 3) Kuwabara et al. (2003).
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Fig. 4 Monthly changes of the numbers of species (upper) and individuals (lower) in the sandy beach (open circles) and tidal

flat (solid circles) in the inner Tokyo Bay.
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Fig. 9 Monthly changes of number of species by life-style categories in the sandy beach (upper) and tidal flat (lower) in
the inner Tokyo Bay.
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Fig. 10 Monthly changes of number of individuals by life-style categories in the sandy beach (upper) and tidal flat
(lower) in the inner Tokyo Bay.
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