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Rei Sawai, Kohei Nakano, Keita Maruyama, Hiroshi Kohno, Toshio Furota
and Masaki Nonagase: Long-term changes of ichthyofauna
of an artificial lagoon, Shinhamako, located
in the inner Tokyo Bay

Abstract. Shinhama Lagoon, located in the inner part of Tokyo Bay, is an artificial lagoon created in 1975 in Ichikawa

City, Chiba Prefecture, as a bird sanctuary. Shinhama Lagoon consists of about 20 ha of wetlands and 30 ha of sea

area, and is a closed lagoon connected to Tokyo Bay only by a 3-meter-wide sluice gate. This study was conducted to

clarify the fish assemblage structure in Shinhama Lagoon by fish samplings conducted monthly using a small set-net

from April 2015 to October 2019. A total of 56,443 individuals of 51 fish species representing from 31 families were

collected with abundant species of ‘marine fish’ and abundant individuals of ‘estuarine fish’. A comparison of our

results with those of previous surveys conducted in various tidal flats in Tokyo Bay revealed that Shinhama Lagoon

has been a long-term habitat for marine fish. Comparing the collected fishes with the data from the 1970s, it is clear

that the fish fauna has changed due to the environmental changes in the inner Tokyo Bay, such as the appearance of

Gobiidae and southern fishes.
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Fig. 1. Map showing the sampling site, Shinhama Lagoon in the inner Tokyo Bay, central Japan.
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Fig. 2. Monthly changes of water temperature (upper), salinity (middle) and dissolved oxygen(lower) at the Shinhama Lagoon in the

inner Tokyo Bay from April 2015 to October 2019.
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Fig. 3. Monthly changes of number of species and number of individuals at the Shinhama Lagoon in the inner Tokyo Bay.
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Fig. 4. Percentage of numbers of species and individuals by life-cycle categories at the Shinhama Lagoon in the inner Tokyo Bay.
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Fig. 5. Percentage of numbers of species and individuals by life-style categories at the Shinhama Lagoon in the inner Tokyo Bay.
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Table 1. Fishes collected at the Shinhama Lagoon in the inner Tokyo Bay from April 2015 to October 2019

Family and Species Nurpl?er of Size Range Depelopment Life-style Life-cycle
Individuals (SL, mm) stage category category

Dasyatidae

Dasyatis akajei 11 113.8-129.4 Y-A P&S M
Gymnuridae

Gymnura japonica 2 630.0 A P&S M
Anguillidae

Anguilla japonica 15 730.0-969.0 A P&S C
Congridae

Conger myriaster 3 - - - M
Clupeidae

Etrumeus teres 9 98.6-102.2 A P&S M

Konosirus punctatus 15,276 16.2-238.0 J-A R M

Sardinella zunasi 10,965 24.9-96.5 J-Y T M
Engraulidae

Engraulis japonicus 1,338 29.1-94.4 =Y T M
Cyprinidae

Pseudaspius brandtii maruta 2,993 24.4-110.7 =Y T An

Tribolodon hakonensis 1 - - - F
Ictaluridae

Ictalurus punctatus 1 44.7 J P&S F
Plecoglossidae

Plecoglossus altivelis altivelis 10 47.7-122.8 =Y T Am
Syngnathidae

Syngnathus schlegeli 1 - - - M
Mugilidae

Mugil cephalus cephalus 120 24.3-111.2 Y T M

Chelon haematocheilus 1 - - - M
Atherinidae

Hypoatherina valenciennei 557 21.8-101.2 J-A R M
Hemiramphidae

Hyporhamphus sajori 20 85.4-149.5 Y-A T M
Scorpaenidae

Sc. sp. 2 21.9 J P&S -
Platycephalidae

Platycephalus sp.2 10 72.3 Y P&S M
Moronidae

Lateolabrax japonicus 1,421 16.9-770.0 J-A R M
Leiognathidae

Nuchequula nuchalis 109 32.4-68.2 J-Y T M
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Table 1. Continued

Family and Species Nul?lt?er of Size Range Depelopment Life-style Life-cycle
Individuals (SL, mm) stage category category

Lobotidae

Lobotes surinamensis 1 206.0 A P&S M
Gerreidae

Gerres equulus 1 25.2 J P&S M
Sparidae

Sparus sarba 2 - - - M

Acanthopagrus schlegelii 97 14.3-93.9 Y T M
Sciaenidae

Pennahia argentata 10 109.0-121.7 A P&S M
Terapontidae

Rhyncopelates oxyrhynchus 1 - - - M
Kyphosidae

Girella punctata 1 - - - M
Blenniidae

Pholis nebulosa 1 - - - M

Ph. crassispina 1 - - - M
Pholidae

Omobranchus fasciolatoceps 1 333 Y P&S M

Petroscirtes breviceps 1 43.1 Y P&S M
Gobiidae

Acanthogobius flavimanus 12,317 18.0-135.1 J-A R E

Ac. lactipes 78 39.8-52.2 J-A R E

Acentrogobius sp. 2 5 54.5-58.3 A P&S E

Gymnogobius breunigii 108 16.8-29.2 =Y T E

Gy. heptacanthus 9,819 25.6-57.6 J-A R E

Gy. macrognathos 3 37.0 Y P&S E

Gy. urotaenia 345 21.7-30.9 J P&S Am

Gy. petschiliensis 18 21.8-27.3 J P&S Am

Gy. sp. 153 - - - -

Mugilogobius abei 3 28.0 A P&S E

Glossogobius olivaceus 12 72.0-135.4 Y-A T E

Tridentiger obscurus 20 34.9-48.6 =Y T E
Sphyraenidae

Sphyraena pinguis 3 67.7-214.0 Y-A T M
Paralichthyidae

Paralichthys olivaceus 2 53.8 Y P&S M
Pleuronectidae

Kareius bicoloratus 48 37.2-78.8 =Y T M

Pleuronectes yokohamae 79 43.8-81.9 =Y T M
Triacanthidae

Triacanthus biaculeatus 349 22.6-250.5 J-A R M
Tetraodontidae

Takifugu niphobles 86 12.8-73.1 Y T M

Te. pardalis 6 - - - M

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).

31



No. of species

100%

80%

60%

40%

Ratio of species

20%

I .

0%

No. of individuals

100%

80%

60%

40%

Ratio of individuals

20%

0%

B Resident O Transient

X 6. ¥EHCOREBLRICHIFSHBHRAOEL, EFRBDESE .

O Passerby/strays

Fig. 6. Percentage of numbers of species and individuals by life-style categories shown by each life-cycle categories at the Shinhama

Lagoon in the inner Tokyo Bay.
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Fig. 7. Percentage of numbers of species (Top) and individuals (Bottoms) by life-cycle categories at the Shinhama Lagoon, Furuhama

Park and Obitsu River in the inner Tokyo Bay.
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Fig. 8. Percentage of numbers of species by life-style categories shown by each life-cycle categories at the Shinhama Lagoon,

Furuhama and Obitsu River in the inner Tokyo Bay.

DOHBNCIEATHINBGR L TH O, EMORICHIET S
EVSHIEN S, AFRESED S & DOIEANE T HEKAD
Kt Pin T L 2R L TV 5,

EHIT, WKAOFIAXZ 2 &, #HiEil Tl
R —BRERE BDE 2 L 14 RES NIRRT
D 27.5 %) 52,171 K (FREE S NIHEMEAALELD 92.4 %)
THoTz (Fig. 8)o X UT, M TR T 78 (R
EEINTABHERD 259 %) 2,431 itk (FREZ N
RELD 67.4 %), K52 LDOWINFTIE 28 (R
EINTHEFEED 125 %) 201 ik (FREE S N R4
D199 %) THolz, Lizhio T, Hrmiso/ M) 150
IR U Fz ik i, RlE U7z tkic —E D %2
WTLTWBEEZBNS,

COXSITHREMTIE, £ mKEAVERL, BT
AR & —RARER OWK D Z N T ENHS MK -
Too THUL, FHEMIOHE S & MRS G % & &
Z5N%, FEEE KRS E & OUGLNES/ME &
[ U< HatBE I fiE L TWaB D, KOW AT HTE
N DOBIKID S DFI L Tx> TN BT, FKOFRE
FIFZUT RV, ZORER,  FrEiiE M R 5 & 1A
BEOEBWESTHZ T eh s, KA ERLPT
RETHBEEZOND, Tz, FHEMNOIEKD
&, TRAKMEEENEKMDOATITOR TS G,
2008). MMA T, EREEL TLE LIBTRBERTH S
TEND, —ERALEIKADENEND, S HTNL T
ENVDIRL, TOEFHEL, WEDYE U THNENZ
FHLTWBDTIREVWNEEZDTENTES, TD
KO ITHIEMNE, HERWIDIR D H 2 R R Okl
EANGAERGZRELTWA T EMNHLEM R T,

BE DR & DL
AWFZEOTEIKiE £ SD 1% 20.1 £ 7.1 °C TH > T=DIC
FUT, 1970 R TIE 189 £ 74°C THHo Tz, HEMIT

34

DWVTIE, AW TS+ SD 1F 26,9 + 3.1, 1970
FERTIE 272 £ 22 THY, K, HESLBICHEAR
RO HNEH >z (Mann-Whitney test, p>0.05), TDT
Enn, BREEHEE 1970 AN 5 KERALIEmn e
HIWrTE 3,

AWFFETUE 31 B 51 1 56,443 A OAREEN LB LzD
ixf U, 1970 KT Id 22 #} 35 F 26,357 AR B L
TV, TNH MO MBI DWW TARIZE & 1970 48
T, RDOKS GRIROMEMDHEZRE Nz - OEREE
NEERERPTHRS L, NERDREZ [RIIET
12 f CRWFZECHBE L 7 SO RO 23.5 %), 1970
EART 6 FE (1970 AR THIEL L 72 OB D 17.1 %)
MBI @I NI flFBzRcAZ L, =2
BHRE %2 < [AWIZET 26,250 ik CGRIUIZETHEIL =
FSRDKEAARELD 46.5 %), 1970 SR T 11,094 flEK (1970
FEARTHE U B OBIAAEED 421 %)], TOHTE
a/vabiiRd 2 R T 15276 ik (27.1 %),
1970 ££4% T 9,639 A (36.6 %)] ; @ORE I Nz faffiz
BTGB TAH B &, RS X O L &Ik amn
B ZW [AHIZET 34 f (66.7 %) 30,528 flifk (54.1 %),
1970 EARC 25 Ff (71.4 %) 18,021 flifA (68.4 %)] (X1 9),
LirLl, UTo&saHERE RSN OWOf
DA BT 2B EHDUHEML Tz (AR
7% T 22,372 # K (39.8 %), 1970 £ X T 8,170 fil 1k
(1.0 %) ; @AW IV M EEfIE 7 3, v
F 3 Y Gymnogobius urotaenia, A 2 7 F I U Gymno.
petschiliensis O 3 MBI U725, 1970 AR TIE 7 20
HTH-o Tz ; @IV ZIEAWIILT 2,993 AAD L E N
7o by, 1970 ERIF 1 AR DATH > 7z + @KRWIFETD
PR EINTEE T A, vyNraTA, JIVAALY
V,u0A, FraxNFyy b T ova, AUITL,
satF, VXA, NNZA Rhabdosargus sarba, 3
ATF, AVF, ZTFUR, FYAFUR, ZUFV



100%

Yz

2 80%
5 ICILIT
D
3
@
©  80%
=2
o
=
e
S 40%
oy
o
-2
-~
e 20%

0%

Species Individuals
B Marine fishes D Freshwater fishes OEstuarine fishes
B Anadromous fishes Catadromous fishes BAmphidromous fishes
9. 1970 &AL, 2010 FRICE T 2FEMICHIRT 2BBOEELRDENS .

Fig. 9. Percentage of numbers of species and individuals by life-cycle categories at the Shinhama Lagoon in the inner Tokyo Bay in

the 1970s and 2010s.
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