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Ichthyofauna of an artificial tidal flat in Kasai Marine Park, located in the inner Tokyo

Bay, over the past 22 years

Yusuke Ocawa®, Yasuko Mivazakr, Keisuke Icmkawa®, Hiroshi Komno? and Keita MARUYAMA®

Abstract: Nishi-nagisa in Kasai Marine Park, located in the inner Tokyo Bay, is an artificial tidal
flat developed in 1988 in Edogawa-ku, Tokyo, Japan. The tidal flat consists of about 15 ha of tide-
land and 23 ha of sea area, and faces south to Tokyo Bay. Annual samplings of fishes using a
small seine net and physical environment surveys were carried out in the tidal flat from April
1999 to December 2020. A total of 299,609 individuals of over 70 species belonging to 35 families
were collected. Marine fishes dominated in the number of species, and estuarine fishes dominat-
ed in the number of individuals for 22 years. Cluster analysis and NMDS showed that the com-
munity structure was divided into three groups (around 2000, mid to late 2000s, and after 2010),
with correlated species in each group. Diversity index has shown a slight upward trend in re-
cent years, with higher than other closed artificial tidal flats in the inner Tokyo Bay. The tidal
flat provides suitable habitat for Gymmnogobius macrognathos (endangered species). Our study
suggests that the tidal flat is changing the ichthyofauna while being influenced by the species
that occur in Tokyo Bay, providing habitat for a variety of fish species, including endangered
species.
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Fig. 1 Map showing the sampling site at Kasai Marine Park and 5 comparative

sampling sites in Tokyo Bay. Sts. A and B indicate particle size ratios and me-

dian particle sizes of bottom sediment survey sites. The maps are taken from the
Geospatial Map Vector published by the Geospatial Information Authority of Ja-

pan (http://maps.gsi.go.jp/).
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Fig. 2 Fixed intervals (1-day) changes of water temperature, salinity and

dissolved oxygen (DO) at Kasai Marine Park in Tokyo Bay from June 19,

2021 to June 16, 2022.
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tom sediment at Kasai Marine Park in Tokyo Bay from 2021 to 2022.
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Table 1. Fishes collected at Kasai Marine Park in Tokyo Bay from April 1999 to December 2020
Family Species I::::‘:: % SL (mm) Year I;i;f:g‘::::
Dasyatidae Dasyatis akajei 2 106-121 '19 ™M
Elopidae Elops hawaiensis 7 35-138 '06, '11, '15, '18 M
Clupeidae Konosirus punctatus 32136 10.7 7-83 '99-'05, '07-'20 ™M
Sardinella zunasi 4882 1.6 8-80 '99-'04, '06-'20 ™M
Engraulidae Engraulis japonica 34 49-61 '99, '01, '03, '05, '06, '08, '17, '19 ™M
Cyprinidae Candidia temminckii 1 22 14 F
Carassius sp. 1 - '05 F
Cyprinus carpio 1 - '05 F
Hypophthalmichthys molitrix 1 17 '18 F
Opsariichthys platypus 1 - '99 F
Opsariichthys uncirostris uncirostris 1 61 ‘14 F
Tribolodon brandtii 187 0.1 21-92 '00, '01,'07, '12-'14, '17-'20 An
Tribolodon spp. 10 - 99, '03, '06, '09, '10 -
Osmeridae Hypomesus nipponensis 1 - '99 An
Plec f Ple I altivelis altivelis 3381 11 7-66 '99-'20 Am
Salangidae Salangichthys ishikawae 187 0.1 26-43 '99, '00, '02, '03, '07, '08, '10, '17-'20 ™M
Syngnathidae Syngnathus schlegeli 6 40-72 '13-'17 M
Urocampus nanus 1 45 '15 M
Mugilidae Chelon affinis 1 - '03 M
Chelon haematocheilus 4 - '00, '03, '05 ™M
Chelon spp. 88 12-31 '00, '01, '03-'07, '10, '13, '16-'18, ‘20 M
Moolgarda perusii 8 - '99, '20 ™M
Mugil cephalus cephalus 1564 0.5 20-94 '99-'09, '11, '13-'20 ™M
Mugilidae spp. 6 - '00, '01 M
Atherinidae Hypoatherina valenciennei 65 8-23 '06, '07, '10, '13, '16, '17, '19 M
Poeciliidae Gambusia affinis 1 30 '19 F
Hemiramphidae Hyporhamphus intermedius 9 95-142 '14,'15,'19 M
Hyporhamphus sajori 13 26-42 '19 M
Hyporhamphus sp. 1 8 '19 M
Exocoetidae Exocoetidae sp. 1 12 13 M
Belonidae Strongylura anastomella 2 103-174 17 M
Sebastidae Sebastes pachycephalus pachycephalus 3 6 '03,'14 M
Sebastes sp. 2 - '03 ™M
Platycephalidae Platycephalus sp.2 364 0.1 6-134 '99, '00, '02-'04, '07-'20 M
Lateolabracidae Lateolabrax japonicus 9169 3.1 11-134 '99-'20 ™M
Leiognathidae Nuchequula nuchalis 1898 0.6 5-26 '19-'03, '05, '08, '10-'15, '17-'20 ™M
Leiognathidae sp. 1 7 '18 M
Gerreidae Gerres equulus 4 10-43 '13,'14 ™M
Haemulidae Plectorhinchus cinctus 25 7-43 '99, '02, '08, '09, '11, '13-'15, '17, '19, '20 ™M
Sparidae Acanthopagrus latus 23 13-20 '12,'16,'17,'19 ™M
Acanthopagrus schlegelii 847 0.3 8-48 '00, '07, '09, '10, '13-"20 ™M
Sciaenidae Nibea mitsukurii 6 6-17 '02,'11, '14, 20 ™M
Pennahia argentata 454 0.2 12-36 '07,'08, '10, '14, '15, '18 ™M
Sillaginidae Sillago japonica 182 0.1 6-48 '00, '02, '04, '05, '07, '08, '10, '11, '13, '14, '16, '18 M
Teraponidae Rhyncopelates oxyrhynchus 6 - '99, '02 M
Terapon jarbua 126 60 '99, '00, '03, '05, '07, '08, '13 M
Girellidae Girella punctata 1 32 '18 M
Stichaeidae Stichaeidae sp. 1 - '08 ™M
Pholidae Pholis crassispina 3 - '08 M
Pholis nebulosa 13 - '99-'01, '09 ™M
Pholis sp. 4 - '03 M
Blenniidae Omobranchus elegans 1 - '03 M
Omobranchus punctatus 4 20-63 '18,'19 ™M
Omobranchus spp. 52 7-13 '99-'02, '04, '06, '07, '09, '14, '16, '18, '20 M
Calli id P enus valenciennei 2 25 '03, '14 ™M
Gobiidae Acanthogobius flavimanus 70980 23.7 9-152 '99-'20 E
Acanthogobius lactipes 4873 1.6 10-56 '99-'09, '11-'20 E
Acentrogobius sp.2 1 23 '19 E
Chaenogobius gulosus 1 - '02 M
Eutaeniichthys gilli 795 0.3 4-36 '01-'20 E
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Favonigobius gymnauchen 804 0.3
Gymnogobius breunigii 34669 11.6
Gymnogobius heptacanthus 73
Gymnogobius macrognathos 64849 216
Gymnogobius petschiliensis 389 0.1
Gymnogobius uchidai 201 0.1
Gymnogobius urotaenia 116
Gymnogobius spp. 5525 1.8
Luciogobius spp. 82
Mugilogobius abei 48
Pseudogobius masago 2
Rhinogobius spp. 4
Tridentiger bifasciatus 140
Tridentiger obscurus 3
Tridentiger spp. 7228 24
Gobiidae spp. 50793 17.0
Pleuronectidae Kareius bicoloratus 186 0.1
Pleuronectes yokohamae 16
Pleuronectidae sp. 1
Cynoglossidae Paraplagusia japonica 6
Triacanthidae Triacanthus biaculeatus 1789 0.6
Tetraodontidae Takifugu rubripes 154 0.1
Takifugu niphobles 22
Tetraodontidae spp. 65
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8-57 '99-'20 M
7-48 '99-'20 E
16-38 '01, '04-'08, '10, '14-'16, '18-'20 E
9-40 '99-'20 E
15-31 '13-'16, '18, 20 Am
16-28 '06-'10, '12, '15-'17, '19, '20 E
15-28 '99,'01,'02, '04, '12-'14, '20 Am
8-30 '03-'09, '11, '13-'17, '19, '20
7-15 '03-'05, '07, '08, '11-'14, '16-'18, 20 E
'99,'00, '02 E
'99 E
'99
14-60 '02,'04,'09, '13, '14, '16-'20 E
15-27 '19 E
9-22 '99-'20
5-17 '03-'20 -
10-61 '99,'00, '02, '04-'08, '12-'18 M
'03 M
'09 -
'05,'07 M
3-38 '00-'02, '04, '07-'11, '13, '14, '16, '17, '20 M
14-36 '14,'16,'17,'19 M
13-41 '00,'02,'12, '18-'20 M
4-19 '07,'09,'11, '13,'15, '18 -

Life-cycle categories: Am, amphidromos fishes; An, anadromous fishes; E, estuarine fishes; F, freshwater fishes; M, marine fishes
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Fig. 4 Annual changes of the numbers of species
(solid bars) and individuals (open circles) at Ka-
sai Marine Park in Tokyo Bay from 1999 to 2020.

72 D% o 7 £, K4S 145~31,302
TRAEREE S, FAEICERE S IR D 5
+, 197~96.3% % 572 (Fig. 8)o & <12, #fH
HE DD BT LD B EEH 70% %8 2 7
X, BEFCL16 NETH o 720 WKL, 207~
25,120 A DHRE S, BRI 2 8413
3.0~72.0% Td - 7zo Wil [l 38 £ 1 4F- 1 3~953
RSB L, AT 2 8413 1.0% L
T ~60.4% T& - 720 Wi [l £ 100 AR LUT
THHYHEHNSE L, 2014 413 108 FEAA R4 &
M, BAEEBIITT 256D KB T 1% RE»Z

NUTFTHh o720 PkAEIZ 1~2 kD MBI %
AEDSE DEDAFER S N7z,

4. 5 BT EZRE

7T RY =GR OMERTIE, HPSEE25 T3 D
DT N—"7 (Z)V—"7 1:1999~2002 4F, 2006 4,
2011 4¢; 7 v — 7 2: 2004, 2005, 2008, 2009,
2012 4; 77 v — 7 3: 2003, 2007, 2010, 2013~
2020 4F) (2SN, BB E AT 2000 4T,
2000 FEAC B IED S #22, 2010 4EDARECHUEES
NE L F LEMHPFRD SN (Fig. 9). ThEh
DTN —T DIRERIE, 7 V—T 1137 L Pleco-
glossus altivelis altivelis (IndVal = 0.72, p <
0.01), 7N Mugilogobius abei (IndVal = 0.50,
p < 0.05) BIXOF R Pholis nebulosa (IndVal
=041, p<0.05), ZV—721F~ ¥ Acan-
thogobius flavimanus (IndVal = 092, p < 0.01),
TIV—7 3133/ ¥ va Konosirus punctatus (In-
dVal =097, p<001), 79 %1 Acanthopagrus
schlegelii (IndVal = 0.89, p < 0.01), — F/¥
Gymmnogobius macrognathos (IndVal = 097, p <
0.01), ¥E7Y =¥ Tridentiger bifasciatus
(IndVal = 059, p < 0.05), A3I7*IY Gym-
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Fig. 5 Annual changes of the numbers of species by life-cycle categories at
Kasai Marine Park in Tokyo Bay from 1999 to 2020.
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Fig. 6 Annual changes of ratio of numbers of species by life-cycle categories at Ka-
sai Marine Park in Tokyo Bay from 1999 to 2020.

nogobius petschiliensis (IndVal = 055, p < 0.05)
B X3 U % Syngnathus schlegeli (IndVal
=045, p <005 THo'

NMDS O#ERTIE, 3207V —TIRT %%
IR WAE ISR E S 7 (Fig 10), A ML A
fE1Z 010 THholzo N7 ¥ —ITOFER, HREIC
ME HHHEE LT, FV—7 112k 72 (¥ =
042, p<001), F+ v I 7KS Moolgarda perusii
(r?=027, p=001), I Mt * Terapon jarbua
(r* =039, p<001) BLUFUF (¥ =046, p

<001) 75, Z V=7 212id~vnE (r* =060, p
<001) BT ¥ uan¥ Acanthogobius lac-
tipes (r* =027, p < 005) 25, ZV—7 321k
Jvm (=033 p<00l), zusyA (*=
031, p<001), = FN¥ (r* =066, p < 001),
Z3I7F T (¥ =030, p<005) BLUOIIX
NYIRBIETE Luciogobius spp. (r? = 042, p <
001) %%, Z V=72 & 3OHFMFRICIZARF
Lateolabrax japonicus (r* = 030, p < 0.05) &t
) ¥ I Gymnogobius breunigii (r* = 0.35, p <
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Fig. 7 Annual changes of the numbers of individuals by life-cycle categories at
Kasai Marine Park in Tokyo Bay from 1999 to 2020.
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Fig. 8 Annual changes of ratio of numbers of individuals by life-cycle categories at Kasai Marine Park

in Tokyo Bay from 1999 to 2020.

0.05) A3F/R E N7, pairwisePERMANOVA
R, ETO7NV—THIIBWTHERZEIHER
AN (FV—T1ETNV—TF2:1% =048,
p.value< 0.01, p.adjusted < 0.05: ZVv—71 &
ZVv—73:r* =032, pvalue < 001, p.adjust-
ed < 001: ZV—F2 &7 NV—73:r%=0.36,

p.value< 0.01, p.adjusted < 0.01).
Shannon-Wiener ® % H(EE H'1&, 2000 4-Hi {4 1%
1.5~23 AP & B <, 2000 £GP IEHD B B
15 LLF OMEH % 2o 7243, 2010 4E LA 1.5 DL
R 0% < o7 (Fig 11)o D EW
ZREE H1Z 2000 £ 2.3, wDIEWEHRE HiX
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Fig. 9 Dendrogram of sampling years from the similarity in-

dex (Bray-Curtis index) based on number of individuals at
Kasai Marine Park in Tokyo Bay from 1999 to 2020.

20124007 TH Y, EHEIZBI 2 FHHIE
14 THotze ZHRE TN 20 %BL20E 1 H
4E, 15~2.0 Ot 8 24, 1.0~15 Ok 10 2
E, JOUTEIPETHo T KFESRDLSED
HEAAROTEDOLEE, 09~1.6 OB TED)
L7zo B DT E O, 2007 4£4°1.0 T
Hol22013FIF 13 AL LEA L, HikE
EPIAOTEOMED 2007 4005 2013 4RI T T
FNENLTH5 207, 2255 24 ~EH L7,
P O TEOMD 2004 £ 1.3 5 2018 4FD
16 ~Ho3o 72

4. 6 EBLHLZA0O/A 3 EOARRMERK

< N ¥ Acanthogobius flavimanus & 1§ £
10.0~19.9 mm OEEDL CRES R, TR LD
L UBRE LIRS LN ZEZ H - 72 (Fig. 12),
ARED90.0 mm # i 2 2 KO~ NEDE AL,
13% TH o7z BV ¥ T Gymnogobius breunigii
13K 15.0~199 mm OEEKNL L, ZOHi%ED
K& 10.0~149 mm %, 20.0~24.9 mm DK D Lt
RN CRESI N2, 2, KK 50~99 mm @
AINRARAR R, 40.0~44.9 mm ORI D $RE X
NnN7zo T N)N¥ Gymnogobius macrognathos 1

AR 15.0~34.9 mm DOMEIK & 2R 0 7 TRk
ENze F72, KK 5.0~9.9 mm O/NEEAAKRR,
40.0~44.9 mm O KEUER D FRE I Nz,

5. ER
5. 1 BE22FFHOEEBEAR [AREE]D
IR

A AR D KR DO DAEZE I LTE N
B EMEOMER, ThbbKIRIZIERIC RS, 4
FICKET, DO BAFENLEFIZLER, EFPD
KREFICHET T 2EmER L7 (BIZI1E, HEBE
HARERBE RS, 2022), HE 1 LT 25
0L FTRELEFTL L) FERL, 2
D IIE 1980 EFLE L DI M L ) RS 1
Twb (RFFIED, 2002). ZALE, EISARFTIAH
MOBPIALE S A3 & IHTLE N oW )1 A K
DWETHDHEEZOND, RKEOIEYE (2021
AEREOFAS) E IR AT 109.3~192.5 um T
B o725, 2000~2001 4EDOF AT 210 um & H
HERTWDS (FEiFD, 2002), F72, 2011 4F 12
Hoi#&E T, KEORAENDE AL 63 um 2%
02~14.6%, 63~200 ym 7% 854~99.8% T - 7=
ZEDS (A - i, 2014), AFHAHAIZ R
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NMDS1

Fig. 10 NMDS (non-metric multidimensional scaling) of sampling years

from the similarity index (Bray-Curtis index) based on number of in-
dividuals at Kasai Marine Park in Tokyo Bay from 1999 to 2020. The
arrows indicate the direction of increase in the individuals of each spe-
cies and the height of the correlation. (Stress = 0.10, K. punctatus: r> =
0.33, p < 0.01, P. altivelis altivelis: > = 042, p < 0.01, M. perusii: r* =
027, p = 001, A. schlegelii: r* = 031, p < 001, T. jarbua: r* = 0.39, p <
001, P. nebulosa: r* = 046, p < 0.01, A. flavimanus: r* = 0.60, p < 001,
G. macrognathos: r* = 066, p < 0.01, L. spp: r? = 042, p < 0.01)

2720 T EDOWMRE ZHMEFFL T2 LT
X7z, WRBNBOTEETIE, EE, AEHO
AL IR I FHEDOTENFHE I N TV LA (F
B3 A, 2023), RAEHT TIEZFDOL IR &I
B LT, MR 20 FFEITh Iz 0 BI R YEBR
BEDBALIIFER T & e dr o 7o AT LT E IS
BRRBIEITONTVDS 2 &R (EEHEER,
2021), EHREIZI > TLWORHA» Iz 5N T
W5 ZET, HEMERELLEEI KTV
EEZLND,

AP T T, B 20 SERIC D 0 FikK
TR AAE S 3 2 B AE N T iz, THEIE
BT A A OMEIC B B KA OB 51,

HWHBHNTD L HERESNTWS (HELMOSILLA
etal., 2012 FiEIZ A, 2014) . WAAREUICEE LTI,
22 MEDORAED S B, 17 4ETI L (& TE
FE) 235 L, 4 24ETilR M3, 1 A48Tl il [l
WA DMEL L7z TRBOFHEAHEICBIT 50
LR OE 51X, WEE I Oz,
2000 ; W EFIZ 2, 2008 5 AiAIZ A, 2014), EANAE
OPIERM g Tl L CHERR T & (NEIRA et al.,
1992 ; FRANCA et al., 2009 ; YOKOO et al., 2012),
ZO XD BRI RPN D BEMEREL TS
CEDRHL N 57,

79 A% =45 & NMDS OfE 261, %
DY 2000 2EHI R (Vv —7"1), 2000 4E4C11E
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Fig. 11 Shannon-Wienner's index of species diversity H’ for

fishes collected at each sampling site in Tokyo Bay, shown by

sampling years.

OB (FIV—72) B XV 2010 LI (7 v —
73) ODREL I N=TT5 N5 ENHS
M7 o7z 2010 SELABED 7V —F 3 TlE, 3/
¥ v Konosirus punctatus, 7 O % A Acantho-
pagrus schlegelii B X O T N N¥ Gymnogobius
macrognathos 7 £ EHBEBE P o720 TDH B,
a7 uaR s uy A TR EE THINARE S
NTWBHTH S, a7 i3 1980 E4L1213,
FOE O BLERIALIE 3 AR CRADET D
BEFIAAT DN T W28k DD 55, T Dtk 2011
FETAHETIRZD L) L RBB 2 ENIRD S
TWiaholz GTH - 49k, 2006). 2000 AL
Mg, 2/ 2 0@ EIRYIEHREE OB LT
EENTWz2'Y (KONG et al., 2004), Ir4EI38 A
PERIONR R TRES N TE Z LI
GEHF A, 2022), Sl 2 & Rk CHN
RIFADBLEEAOHY, BRTEIIL TV 2]
PEATRIZE N TV 2 (ANGMALISANG et al., 2020 ;
D, 2024)0 F/27 0¥ L1200V TH, EF
(AL BRI X ) AFRTB W T HIEFIES)
TE, 2010 FFELDIBEAEREEZMP L TWnah L SN,
IV OEELZEPHEHIN TV S (E3EE
] T HABORRAWIZERT, 2023), T F/EIL, <
N Acanthogobius flavimanus ¥ ) ¥ T Gym-
nogobius breunigii & & 12 2000 FFEACH] P00 H A

AN TELTAIEDHEREIN TS (FH
1Z2, 2003 ; IARIZ 2, 2004), B ¥ TIZDONWT
i, FV—T312k 57T MVERLIZD, <
NEIE 2000 FERD TNV —TF 2 EEWHBEERL
720 TNHDONERHTLIA 3FIZOWTIE, AL
LOEEDPOHEEIREE, Z oML RIS
ZALEE, BEMEICEEL G A TWD 2T
Bahs, 5%i% o 3o MBS amIc
DWT b IR Z 36D 5 ED D B o

2000 fERi D 7 Vv —7 1 Tl, 7 Plecoglos-
sus altivelis altivelis X° 5 > 3 7 KR F Moolgarda
perusii WREEFETH - 720 7 IOV TIE 2010
FELFETH, ZEINTOEE (F#izs, 2014)
R BEWiEE AR CGRRERR, 20232) &= & T
—EEFFRH SN TS, /2, ZEINZBITA
M EEE, 2000 £ IZHEIE N TH o 7208, £
OBIFWIMEIRITH L 2 e (HEHEL » 2
MOKERE 2~ & —, 2023), RFFEORRIZH T
BHNBEOBRFEOEHELT LI -HE L, 7
AL TR L 72 B ISR 28I IS T 3 %
B, FOBRME LKD) ST 5L, RIFEIC
Fo TTFRHICRETZZ MO TWS (O,
2005 ; KANOU et al., 2005 5 AL - %, 2020), A
W TIEMW 2 ZEE T ICHREEZITTo T D72
B, TLZOWTHWIZEbEY 7)) 7
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Fig. 12 Body length classes of 3 dominant es-
tuarine species (A. flavimanus, G. breuni-
gii, G. macrognathos) at Kasai Marine
Park in Tokyo Bay from 1999 to 2020.
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WU 2006 4E IS UL B THRAS 2 4T o 72 ARIE »
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