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Larval and Juvenile Ichthyofauna and Its Changes of an Artificial Lagoon, Shinhama Lagoon,

Located in the Inner Tokyo Bay

Kohei NAKANO*23, Keita MARUYAMA *43, Rei SAWAI*25
Toshio FUROTA *¢, Masaki NONAGASE*” and Hiroshi KOHNO*#°

Abstract:  Shinhama Lagoon, located in the inner part of Tokyo Bay, is an artificial lagoon developed in 1975
in Ichikawa City, Chiba Prefecture. 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 water gate. Monthly samplings of fishes
were carried out in Shinhama Lagoon using a small seine-net from April 2018 to November 2019. A total of
12,720 individuals of over 40 species belonging to 18 families were collected. Comparisons with recent studies
conducted in other tidal flats of Tokyo Bay revealed that ratios of marine and amphidromous fishes in individual
numbers were very small in Shinhama Lagoon, which indicates that these fishes are less likey to use Shinhama
Lagoon as a nursery area due to its closed geological features and location. This phenomenon was observed in
Shinhama Lagoon from 1997 to 2018, but dominant species of estuarine fishes changed remarkably because of the
land subsidence caused by a major earthquake in 2011. The fish diversity in Shinhama Lagoon also increased from
1997 to 2018. These results suggest that the fish assemblage in Shinhama Lagoon was affected by changes in
topography and occurrence tendency of fish species in the whole of Tokyo Bay.
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Fig. 1 Map showing the sampling site at Shinhama Lagoon and 10 comparative sampling sites in Tokyo Bay. U, M and D in

Obitsu River are abbreviations for upper, middle and down streams, respectively. Solid circles indicate 1-year samplings and

solid squares long-term samplings.
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Bay from April 2018 to November 2019. The number of
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Table 1. Fishes collected at Shinhama Lagoon in Tokyo Bay from April 2018 to November 2019

Families Number of o Rank Standard Developmental Life-cycle
Species individuals length (mm) stage category
Elopidae
Elops hawaiensis 4 18.7-93.0 L-J M
Clupeidae
Konosirus punctatus 143 1.12 8 6.3-23.0 L-J M
Sardinella zunasi 141 1.11 9 5.1-12.4 L-J M
Cyprinidae
Tribolodon spp. 3 9.7-38.4 L-J —
Plecoglossidae
Plecoglossus altivelis altivelis 4 11.5-26.4 L Am
Syngnathidae
Hippichthys penicillus 3 8.5 J M
Mugilidae
Mugil cephalus cephalus 86 0.68 24.3-36.9 J M
Atherinidae
Hypoatherina valenciennei 1 20.5 J M
Platycephalidae
Platycephalus sp.2 1 47.9 J M
Moronidae
Lateolabrax japonicus 53 0.42 10.0-53.1 J M
Leiognathidae
Nuchequula nuchalis 19 0.15 7.8-34.9 J M
Sparidae
Acanthopagrus schlegelii 61 0.48 11.4-19.3 J M
Pholidae
Pholis nebulosa 2 22.7-27.7 L-J M
Blenniidae
Omobranchus fasciolatoceps 1 10.5 L M
Gobiidae
Acanthogobius flavimanus 6,663 52.38 1 4.1-97.5 L-A E
A. lactipes 250 1.97 6 10.0-50.5 L-A E
Acentrogobius sp. 2 4 31.6-33.5 J E
A. spp. 10 10.2-20.0 J —
Chaenogobius gulosus 1 4.1 L M
Futaenichthys gilli 5 15.3-37.9 J-A E
Glossogobius olivaceus 2 50.5-75.0 J E
Gymnogobius breunigii 97 0.76 3.0-45.7 L-A E
G. heptacanthus 426 3.35 4 4.7-39.2 L-A E
G. macrognathos 123 0.97 10 7.8-35.9 L-A E
G. petschiliensis 21 0.17 10.2-27.3 L-J Am
G. urotaenia 70 0.55 9.3-20.2 L-J Am
Luciogobius guttatus 4 5.3-12.8 L-J E
Mugilogobius abei 656 5.16 3 5.0-27.2 L-J E
Pseudogobius masago 17 0.13 9.0-23.2 L-J E
Redigobius bikolanus 3 8.5-13.4 J E
Tridentiger bifasciatus 4 20.5-23.0 J E
7. obscurus 159 1.25 7 4.1-10.0 L-J E
7. spp. 3,341 26.27 2 4.7-11.9 L-J E
Gobiidae spp. 263 2.07 5 4.4-5.2 L —
Scatophagidae
Scatophagus argus 1 29.2 J M
Pleuronectidae
Kareius bicoloratus 62 0.49 5.2-63.0 L-J M
Pleuronectes yokohamae 4 8.2-10.8 L-J M
Triacanthidae
Triacanthus biaculeatus 7 3.4-25.4 L-J M
Tetraodontidae
Takifugu niphobles 2 15.5-16.3 J M
Tetraodontidae spp. 3 9.5-10.5 J M
Individual no. 12,720
Species no. 40
No. of towings 37
No. of ind./100 mi 343.8

Developmental stage: A, adult; J, juvenile; L, larva; Y, young.
Life-cycle category: Am, amphidromous fish; E, estuarine fish; M, marine fish.
Percentages in individuals to total fishes are given when they exceed 0.1 %.
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Table 2. Dominant estuarine species at each sampling site in Tokyo Bay, shown by the rank of individual numbers from first (1) to fourth (4) in each site

Sites Shinhama Eb.itori K.t.eihin Haneda? JounarT Furuhama® Odaiba® Kasai® Qbitsu Qbitsu Qbitsu
Lagoon! River? -jima® -ohashi* River(U)® River(M)® River(D)®

Dominant estuarine species (rank)
Acanthogobius flavimanus (1) (1) (1) (1) (2) (1) (1) (4) (1) (3) +
A. lactipes + + + - (4) + (3) 4) + +
Eutaenichthys gilli + - + 4) - - - + +
Favonigobius gymnauchen - (4) (3) (2) (3) + (3) + (3) + (4)
Gymnogobius macrognathos + (3) (4) + (4) 3) + (1) + (4) (3)
G. breunigii + (2) (2) (3) 1 (2) (2) (2) ) 1) (1)
G. heptacanthus (4) - - - + - + + - + +
G. uchidai - - - - - - - - + (2) (2)
Mugilogobius abei (3) - - - - - - - - - -
Tridentiger spp. (2) + + + + + + - + + +
Tridentiger bifasciatus + - - + - - (4) - - - -

1) Present study, 2) Murase et al. (2014), 3) Umeda et al. (2017), 4) Environmental Protection Bureau, Tokyo Metropolitan Government (2019), 5) Maruyama et al. (2021), 6) Hermosilla et al. (2012)
U, M and D in Obitsu River are abbreviations for upper, middle and down streams, respectively.
+, <fourth; —, not collected.
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6. BEDHIEHEDLE

ARPFEORERZ | B EITHM TIT o 7o/ N 1 B
HD LI U, KB EES (BEEWE) 1. ThEh
192~21.8 °C, 24.7~27.7 OFPHTE(L L, FERFETRE
RETH SN o7 (Table3 : #TIE, EEEOMHAEN
TN/ EBI, FikE, PHIB LSO 4 iR of
EHLARLTWD),

FHEMNCHEL LMk, 20 FE (1997 4F), 17 ff (2004
), 40T (2018 4F) &, 1997 4E 5 2018 4RI/ ) CTHY
M7z (Table3), —J5, fthod 4 M Tl, OoRBUD A
HOITz, Briifo 1 WiEYS 720 ofEEBIL. 281.9 K
(1997 48), 647.3 i (2004 ), 343.8 fE{& (2018 4F)
EVEREICTEER AL MO 4R THEE L T,

o 55 (B4 o2 bz H5 L, ZOFM
FZIT 1997 £E735 2018 £EITHIT TRE 2L L7~ (Table
3)., Tabb, 1997 T~ Y @EEED 71.5%). —
RAE (147%), BV = (9.1%). ™7 Mugil cephalus
cephalus (4.2%) 73, 2004 FF1x— KB (383%), w8
(37.0%) . =7 K (173%). BV = (59%) BEh
ZIE L LA, 2018 BT~ P (524%) . FF 7 BAH
BHEAE (263%)., 73N E (52%). =27 ~E (33%)
BET D X9 oT, BRIT, 2004 4R D 2018 RI2)NT
T, ZENETES LW AMOT RABLe ) o F
WD Y, FillcTF F 7T RAREERRE L 7 NENME LT
HE Doz, o 4 Mg THET IS A OE S
FEb LTz, L2 LERMIZIZAE, B Il
RAERE L BB L, FriMo L 5 e RE 2E{ixsbh

IRtz Bkl HER U8R Eoe A9E SRR C A % & |

W OFER G DN EEFERE D 90%LL E& 5T
B MEAKE L ARSI, e 0.5~4.8%, 0.01~
0.8% D#iFH THIEL L= (Fig.8), —H o> 4 ML T,

AAOHZPME LT 5 2 &gkl ELHIH L OD,

KRN S £ &> THH L,

Individuals W Marine DOEstuarine OAmphidromous M Anadromous [IFreshwater
100% r— M = — — 7 30
'
w
2 so% [ %
o
53
= 420
S
o 60% >
S =
9 15 £
£ 40% ©
s {10
2
o
§ 20% 5
s L 0
~ <
[ o
(2] o
RN
Shinhama Lagoon Keihin-jima Haneda [Ebitori River|

Sanmpling sites

Fig. 8 Variations of individual ratios (%) by life-cycle
categories and mean salinity at each sampling site in Tokyo

Bay. Open circles indicate mean salinity.

7. BHREDEKE

B OSEEE H'TiE, 091 (1997 £4£) | 1.3 (2004 ££) |
1.56 (2018 47) & | AR CHIMEM 237 H 417 (Table 3,
Fig. 9), & OIZ¥ME STk, 0.3 (1997 ), 0.46 (2004
), 042 (2018 =) & 1997 4ED 5 2004 AT 2T CTHEENN
L., ZORIIBINTH o7, ZERE OB, &b &
WETJICH AL, FRIESIXEMER THY . FH
IERE LT, B Ch, B0 &R e
M Toh o7z, FIEBITEAMER THY . FHITRZEL T
W MR CEAREE 2 L9~ 2 &\ BAREE HCIX T H,
B, RS, Frm, B oNECE < B T
W, PHEIRLELS . TOMOMAX, FI2 XD NERLIZZE
(VNN SV g W el

@: Shinhama Lagoon O: Kasai *: Keihin-jima M:Haneda /\: Ebitori River

g
wn

g
=}

=
wn

g
=}

Species diversity (H')

o
«n

o
o

L L L L L L L L L
1994 1997 2002 2004 2006 2007 2012 2014 2017 2018

o
0

o
=)

Evenness (J')
o
iy

o
N}

1994 1997 2002 2004 2006 2007 2012 2014 2017 2018

Years
Fig. 9 Shannon-Wienner’s index of species diversity A’ and
Pielou’s evenness index J’ for fishes collected at each

sampling site in Tokyo Bay, shown by sampling years.

FHE EFR
1. #FUEHOBEHORES

1) BEKEOHE

BT, NSNS O R TR b IS DED o TS,
AU 2 7 CHE NSO TRVREETH Y | 1)l
WL DRAKDTRAD DI N2 THD I EREHINT
W57, B & BEE TR, HOBNE WL OOHEKAED
HERA D2 < RRICHTIEH CIlL, 2 D[\ 1997 &5
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Table 3. Variations of environmental conditions, diversity indices and dominant species at Shinhama Lagoon, Kasai, Keihin-jima, Haneda and Ebitori River in Tokyo Bay

Sites Shinhama Lagoon Kasai Keihin-jima Haneda Ebitori River
Sampling years 1997 2004  2018° 1997 2002°  2017° 19947 2006° 2014° 2007 2012" 2007 2012"
No. of towings 27 29 37 10 36 6 60 47 26 23 18 48 18
Mean water temperature (°C) 19.2 21.8 20.9 - 18.3 19.3 20.0 19.4 19.8 18.8 17.9 20.2 20.0
Mean salinity 24.7 27.7 25.8 - 22.9 15.7 16.3 15.2 15.2 245 22.0 15.4 12.1
Total no. of species 20 17 40 40 35 25 34 35 32 31 29 34 21
Total no. of individuals/towing 281.9 647.3 3438 802.6 1330.6 797.8 376.1 173.5 367.3 68.1 322.2 893.5 578.8
Species diversity (H") 0.91 1.30 1.56 1.36 1.24 1.78 1.87 1.72 1.42 2.19 2.18 1.04 1.37
Evenness (/") 0.30 0.46 0.42 0.42 0.35 0.55 0.53 0.49 0.41 0.64 0.65 0.30 0.45

Dominant species (rank)
Estuarine fish

Acanthogobius flavimanus (1) (2) 1) + 1) + 3) (1) (1) (2) + 1) 1)
A. lactipes + + + + + + + (4) + + - + +
Gymnogobius macrognathos 2) (@) + 2 (1) @) + + + (3) +
G. breunigii (3) (4) + + (4) (2) (2) (3) (2) + + 2) (3)
G. heptacanthus + 3) (4) + + + (4) + _ N _ n _
Tridentiger spp. - - ) + + - + + + + + 5 +
Mugilogobius abei + + (3) - - — - - - _ _ _ _
Marine fish
Mugil cephalus cephalus (4) + + (4) + (4) + + + + + + (4)
Sardinella zunasi + + + (1) 3) + + 2) + (1) 2) 5 ¥
Lateolabrax japonicus + - + 2) + + + + + + + + +
Nuchequula nuchalis - - + 3) + + + + (3) - + 5 ¥
Konosirus punctatus + + + + + + + + + + 1) + +
Hypoatherina valenciennei + + + + - + + + 3) + _
Sillago japonica - - - + + + + + + (4) + — -
Amphidromous fish
Gymnogobius urotaenia + + + - + (3) + + + + + (4) (2)
Plecoglossus altivelis altivelis - - + + + + - + (4) (3) (4) + +

1) Kanou et al. (2000), 2) Kohno et al. (2008), 3) Present study, 4) Environmental Protection Bureau, Tokyo Metropolitan Government (1999), 5) Yamane et al. (2003)
6) Environmental Protection Bureau, Tokyo Metropolitan Government (2019), 7) Nasu et al. (1996), 8) Moteki et al. (2009), 9) Umeda et al. (2017), 10) Murase et al. (2014).
H', Shannon-Wiener's index of species diversity; /', Pielou's evenness; Number in parenthesis, rank of dominant species; +, <fourth; —, not collected.
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2018 £RIZ 71 THERERIICHERR S 4172, MIHLALZ 51T 21K
AOYLRST, RRBOFRETELET 2, ve
Konosirus punctatus <2 > /X Sardinella zunasi'” 7MF & /v &
MBI NI oT 2 LITERT 5, Hl21E, HkERZ<
HEL T2 3 F o/ M) TR i, E RS % LT 50~
15%IEER A ) vuBLOY v/ Th D 339, HUEICE
B IFEOWHIAETE Iz DN TIE, WA TIE LERE L7z
B R Tmm (T 5 & TR EOERGITHERET 503,
ZoLEoBFITHREFMALEZBNRLOTH D
3637 ZO WO HBUL, WIECEROZ T XIS
WRSh, BRORRTIRETE TS 3% HPEIMIci £ -
EFRTRADRNZ ERRE S TG 3,

BRI A2 #ECHEN TR Y . BEHIIHAEIC
sUALHNCBI O L= TR CTh 5, S DS, B
DEBENAE L TS, 3/ 2aldy Rz 3 Lo
EFTDWKRBDIFHERADEESNIZS W EREBEX LR
Too FRITHTHEINE, M) TS Z2MIE 2 L T o720,
FOMMPIB RN b DO LHERIIND, 72720, HRS
RRf A & LT/ MR BRI A I, MBI LT
a /v 271%. Yyl 194% B LA X F
Lateolabrax japonicus 73 2.5%HESNTNDH 0, £7, ¥
IKEDME LD 99.3% 13, BEDIEF BPEIT 72 0 Hriit]
ZRRT 2R & —RE RIS S L, HDHRE DO
FMEZFA L TV D 2 EbHLNTRoTNE 2, &
DZ X, WEKEES D Z LU MFHERITHT I RilE 5 2
EDEEL W7 AR L ERIITEckiE L, IRE S
ELTHRIHLTWD Z L &mRT,

2) Ui AIE A

WA O F BB B 3 2 Wl EER L, FiZT7 =
Plecoglossus altivelis altivelis & 7 % = U 38 (BEH OFHE CTlX
A I 7 X 3 YU Gymnogobius petschiliensis & 7 X% 3 G.
urotaenia & XB| L CW R, LN CldabE Ty d
UL L CTH-T2) THY ., BRI & DR R
XN ERTHERHCELHET L Z EBmbh
TG B3 AR TH . LB BRSO 5 76 T
MAIENE RS L MER 235 B (Fig. 7). L LT
L BEFNRTRINOELS THLHIZHED LT, 72l v
FAVENTEAEHBLLR D 2T,

MR FRITIE~R T L, METHIBRERET D L.

7 ST K0 RBIIC R SRR T D 040, 2T,

ko a s vuet vy 3o K H I, mEOFA S BN
TEOFBHERICHE LERETHL EEZOND, 72X
Ptk WEUkRe ) om BICHEWVREEIIZ KBS & N 5
04 F e X T VI OWTIZRIER D RN E DD,
T2 ETHIIAER ZEY | ZORIFARLEIERT S
36) R\ BURTS T, ST HESOER O BLICAZLE T B TR b
HOBERE LEWEORELDO -2 THDHZ EBHL
MITENTND 399 27, FriEsic s 2 mifalEE

O S, WEHEIC T LI TR OBEESFTE LT
T2, 2% Lo ESEE LTHRASh
WK WZ EEFRELTWD, BLED X SIT, Frikilicskir
ZiAlElEfR 0D S1X, BASHAIZRHIIE SR 1E & Fhicpk
N E DR D72MITEKR L TWD 2 ENH SN
Lot

3) WEMGAOA

Frimon nfix, FFTRBAREERE, TR X
V=7 ~"ENL L — BRI H RSN OFIRCE S+
LY Il RANERDIWE TR TH o 72 (Table
2), = ABIZHOWTIE, @D R BREE A AT 2 LD 39
FORTE PNV ~C IS 49 78 0T < Crthiy 7e )\
HED AR 72 ETEET S Z EBRHE STV D 3, AREF
THRE SN T F 7 RAREEREIL, FikiilicisT 5i
EOWAEI S F T 7 Tridentiger obscurus, 7 7174 E /<N
¥ T trigonocephalus 3 S N E 7V v~ ¥ T bifasciatus
DATREMEA B 5 A3 182049 WP b R - BRSO Sl
EERARG L U, (FHEAINCIR Y Tk 2 — R 72 ik E
L LTRIAT 2 THD 0, £lo, TINELT T TR
FOH S BRI AETE S % b 0 39, FHERIA O A DN T
ERTDHE, MIEEK 41 km D5 B, £ 2.6 km & ift -
RIS, K9 1.5km 2 TR S D D, FrT, ARTHAE N
OEG 7L, FEEOMmICAE L TR, #i - i5aik
B L TV 5, E7o, AFHAHUTIZIE D RN S
TWhich, FFTRASEHL T SNEOFHFADR, EY
ELTHIAT % 9 2 TR BRETH 5,

WICHTE R ORI OWTHER T2 & Hrikii
L R BT D KBS NITIL, Rk & 0 REIL A B
2b00, FERBIIIZE A EERINTHRY, —FH, K
FOBENZEA O L7 KB o A AL, ARSI ) ok
A, BN =FWEATFEL, Wb PRSI S
TW5, FROTFFKETIE, Ao s> HenE, v
VBB RANERELT L2 ENMbATREY 17,
HBNE OTIRIRIC T 2 AERHO BN IR TE 5,
L2y L, B3 vkas /1 0 Z L M HER D % Xz
SWZ EIThn A, Bkl & BOE 2 3 2 KENICIZ T
BERH LRV NG, B raex fAEB Lol
T AR T 2 BRI Bk ~seBnI AT
5T ENHNEEIZ IS TOWB RN B X DD,

Bl & ARk, ) - AR EEE L TRk e LT
TS EE R ST B AL D03, R T & 1R
Y, BY IR RABREPME LTS (Table2), 20D
B LT, MR E RO RES D & & OB AR
72 E DR O & BRI . £ TH D
7o AFHERSSBBEDIMANES THDHZ L REZ b,
ZOZ &L, BT 2 TR CEREEDO WA T LT
LHHEEMER L, MK TERER LTV TORRE
WEVRILCH D LRI D,



FOROEPIBICAZIE S 2 N TIRW GIil) OfF i & 2 D ZE 11

PUED X ST, Frim@ior bfaid, #E - alen &
HRICAER SN D FFEEN IR FEREE & | AL ORI & 13k
N U T PSR 22 SR K 0 L IR T H DRI A I
RENTZZ ENRR LN E R oT,

2. FUEHOBENE WEHAE) OXE

B cix, W OANES LT 52— 5T T ORMAR
1E 1997 4225 2018 AT AT TR E < Ak L7z (Table 3),
TR b, 1997 £ 5 2004 FEE TEL LTz RAE
BV TR DD 2018 G IETF T TR AFHESEE &
TARNEMEET B L9, AFAMATIE, 2011
FEOHACH T AR EPERHIR I X - T B CHUE L T2
BE, 3O THXIMEOBER L. TIEBROM/ N
BENTND O, ZRITL D, FIHE L7 0 SEE,
FFTRAHGEEIRL 7N P04 a8 L L THRET 2
Lo T, B F A KT — L& &Ik HE /N
L7722 & T, FRBICAERT DN EREFDOERL N KD
N2 b EZ LN, FFIC 2004 ELIEERAD LIz RN

VLl At AELEE L CHRRRICAERT 2729 39,

FTOREBEBRZTLO LRIND, EI-MHEOHRA
W, BN TH A R7— b lkESRE LTRIHAT 0
T8 ZOEERO—OIT, AEMAED D O RN R
BEhTW5D 9, KEAEHEO TEBICIT, ARXF2IT0
O LT HRMBVERFOERHMANLHERIEL T 57
W20 F AR UF TR OB & LT oS &R
STWERREELE X LD, 2O X 5 ITBUMERSE N K
bihvad Z LiE, BrEofaflilcl > TUIEEREED S5
REBRBERE2VGD, £z, Friifio X 5 7280728

TR, ALoFRBEEDR Y V=7 BHETH D720,

—EERAREAME/ N L CLE 9 & ZDBEHEITIERER 23727
LI EbBERONT,

3. ZHRENEEE

B O AR 1L, W) T OHEEBUIN0W 0T DR
STV, BT OPHECEE L 9 1K - 72 (Fig.
9), 72 HIENC HI LRI, 17~40 FECH - 7273,
ZHUTBRTE TH H¥EEEJI (2007 4 : 34 5 5 2012 4 :
21 ffl) ROniely (1994 4F @ 34 i ; 2006 4F : 33 f ; 2012 4F :
32 ff) (I BRERTH -7z (Table 3), 2D LI,
BB R ICER S - A TR OTEICH . HEROW
JUFRSRT R &[RRI, 2 < 0 FERAER LTS T
EERBELTND,

IO ZREEE L, 1997 FE0 5 2018 A /T THIINME
[ CTH -T2, FOEKO—DIZ HEFEE OIS H 1 &
b, R, AFAETIE, H2ic 1321 ORBIFE 3 7
EET) ORBEIPHEREN, 26D IE, 1 BN
720 SEERHTH Y, BHEMEGER L Wiz Z

L BETHEBSRELZbDEE BN,
DD BH T A A 7Y Hippichthys penicillus, 7 B/~
Glossogobius olivaceus, t 7~ Redigobius bikolanus, %~
Triacanthus biaculeatus V%, ITHIZ72 Y HIUE CREFBDMFHIK
SEDNCROTMETH D, HAERIERIC L D 1986 4
52020 4 E TO/PNRMRFERA TIE, ¥~ & v e B,
NI 1990 F4R L 2000 AEACLLRE LS HEBUEFE 3830 L T
WD S0 Z o 2 FIZOVWTIE, 2015 A5 2019 AEITHT
THi CiTbi o/ NVIEEMRA TH . Hfn o

(= 349 Ak ; T u Y 12fEK) 2NEL o THE
ENTVDZ &M 20 GEEICR Y Fiz A 885 & LT
FIRT DL ol boEbns, £/-, e+ B
2000 SEARAPIEHIC, H T A 3 7 2132010 RIS -
TBHFE CHBBEERHEIML TH Y | Wb B a0E
2B 2 EEO AR R S T B 552,

G 4FEE, DA OPLRFURELRE T D12 3
ORI 30T 28BN, BN OKIRZICER LT
DAMREMED @\, IR D HRE TlE. SNERDORBIRI 2
ABDHIMZEEN AT KR EREAICH 2 5V, 72,
1967 427> 5 2014 45 £ TOHFUENTE DR IE /KR 2 R L
TR Y L KR EFHIE S 1990 AERUIEICEEE TH Y |
BUEH 2 DBEIANHNTND Z L 2R LT\, HaE
BERIZALE T 2 i T, HIERAYIZONFE KR OB A =TI
KW, KIRICKE REITA BN oo HELT
LEBICOVWTIE, HEEOHBWHm 22T 2B b, hx
WAL TEZbD EHERIND, ETANZTIE, v
F Platycephalus sp.2 X°7 1 % A Acanthopagrus schlegelii.
X 7K Pholis nebulosa, ~ =177 LA Pleuronectes yokohamae
el HEEBICL E L EAER LTSRS H- IS5
STz, IEEITRY 2O FERMICHET 5 L5
272572 2 Ld. IO DR BB AS FLE Y BATIC 72
DNOoOHBHZENEELTWALDEEZX LD, #ilZIT,
FREWNE DOKEIZOWTH D L, COD i 1990 FEEHM 5
BAEIZMT T 4-5 mg/l TIRIEHITVIRIETH B8 5, 5
WIZHA T %5 COD ReZEHR, 2 VORAMEZOH DL,
WL B IAMEANC S 5 50, F iR, FiiLsh
CHBEEDANTTRBPHFET 20, £D0EL TEEMICH
72 D HIEOFI AN HERR ST D B850 JHAED FRTTEN
B, 29 LIZBREEDRNCHERF STV 572 SR
DERLGE LTOWEHMICH D Z L3RR S D,

AWFTEEAT DI H T2 Y | BAVRAEIC S 2o i2niz
TR SO TIERRK, FHRERTREZILD L
FTHHNTROERICBILE L LT ET, £72. A
K. BRBEK, HERNEERFREZIICO & 2R TEER
FRIENIREOERICIT, FEHNLZ OHBIE 2V
EEELE, LIVEHHL LT ET,
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