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Macrobenthos, water quality, and sediment

in Lake Togo and Hashizu River in 2022

Mikio Nakamura', Takuya Morihisa', Kyoko Moriyama', Yoshihito Shidakami',
Retsushi Matsuda®, Takeshi Sonoda’

Abstract: Lake Togo is a brackish water lake that connects the Hashizu River to the Sea of Japan.

Heavy rainfall in Lake Togo and its inflowing rivers has resulted in flooding. Various flood control
measures have been implemented to prevent flood damage to the Hashizu River. The Hashizu
River gate was constructed from 1987 to 1991 to control the lake environment. However, few
surveys have been conducted on lake environments and macrobenthos in Lake Togo and Hashizu
River. This study aimed to clarify the current state of water quality, sediment, and macrobenthos in
Lake Togo and the Hashizu River through field surveys conducted in October 2022. We collected
11 (Annelida: 5 species, Mollusca: 2 species, Arthropoda: 3 species, Others: 1 species) and 17
(Annelida: 8 species, Mollusca: 5 species, Arthropoda: 3 species, Others: 1 species) macrobenthic
species in Lake Togo and Hashizu River, respectively. Many individuals of Prionospio (Minuspio)
Jjaponica, Corbicula japonica, Notomastus sp., and Hediste sp. were collected in Lake Togo, and
those of Cirratulidae sp., P. (M.) japonica, and C. japonica in the Hashizu River. These species
were restricted to the northwestern side of Lake Togo and the Hashizu River, and macrobenthos

were not collected from other parts of the lake.
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SIS NERTICATIE 9 2 SR, WA 4.08
km?, JHFRIEEDK 12 km, FHEKEGED 1.8 m DR
FEEMNCdH 2 (P, 2025). SABIIE e EBIC AL
&g 2HA, R, PAall, REBICIET S
HENNH SHEKDHRAL, JLERICAIE S 2 kEH) 1h
5 HAMEOWKMRAT S T ic kb, FUKERED
FERENTVS.

B X TICHIBIA>Z O AM T, HEkE
ICPED SIS & - Tk EORENREL TV 5
(BHUR, 2014). ZDi=%, B E AN Dk
SHEEYIITIX, BUKIC X 2IRKEEREIET %728
I, BRAIRIBKRRRDN I EN TV, Bz, 1975
R RGP LA O EREE DR E, 1987 4F
~ 1991 AT KGO ERRE, )10 D HE - [ AR
bz Enfrbniz ([, 2000 5 kS, 2025). C
NHDOTHICK > THIPHITIE, AT 2 KkED
ELTHD, 1980 fFICIF /KA RIS % 7=
DITARBEM A, 1987 4~ 1991 FEIC I HKIRA & 17
IKBGIED 7z & DKM EEE & N fe (FEH:, 2000).
BHETIE, TOIKMZ NAINCERT S LickD,
KA BN IR E N, GIRANOIE Y 3 psu f2
ELixoTWwa (Hk), 2025).

B TTIE, < BIEKIEZRE T BKESR
HAETH SV~ kY 2 Corbicula japonica D4
MTbh T3, ZOMMEREIT 1981 4, 1997 4
~ 2000 ££1C 300 kLA EH o TzhY, 2019 FELIRR LT
100 b IR THER LTI, 2023 41&71 T
ol (FBF, 2025 ; BMOKER, 2025). TDOX
I, EERY Y b2 Y I OE R HEINICH
Bh, FOERITOWTHE LIZiREPEZ L
VWONBIRTH 5.

BRI B BV < b Y S ORADERICDONT
HEMCT B0, HIBORZ ST, WNER
BRC K E a0 Br 5.2 ZRGE || OTWIKERES & AR AR
M OWTERET 208N H B EEDNS. L
Lah s, SR VSRR 1205 & U T iiEER
Fiex ruNY kAT B3 )ABEE X TN TH
59, ZOHRICOWTEAHTHS. Z T TR
ZTIE, B ERBHIINC B 2 /KE/RUEE LR
7Ny ZAOBHRICOWTHLMCT BT &% H
FIE LT, 20224 10 HICEPN A 2920 L 7.
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PPOERATIE, 2022 4F 10 H 21 HIC SR & Ag e
JINMCBWNTKE, B, 70X k ROV Tiro
To. FHA R HUIIC 60 ML, KEERIINC 7 Mgk
D67 Mg ZRE Lz (K1), SFHiIcBIT 57K
X KEEF, /K& In-situ #:% AQUA TROLL 500
ZHWTIEEOKIR, 7y, wFEHE (DO) R
W ISR, pHICDWTHIE LTz, -7
YT INE KDY = A & Ekman-Birge R
# (FRIEmAE 1/25 m») ZHWWT 1 Hig 1 REE L,
KEDOK2~3emZT T AF v 7HIRBICANT
HbERot. £z, <7uaxy ks ZA9NEY > 7L
&, KEDY A ~f} & Ekman-Birge BIERE 8872 H
W ITHIE 2 BERIEL, ZO2EZ 1lmm Xy a
Ofiie VT ETS3 W, BIEAncE bR 7z,

E3=bap i

JEE AT, R R RO OIS SR BRI DUV T K
fiti Utz. REHRIZ S WFEIC K > TR, i
B2 mm L E&2RME, KR 2 mm ARHEAD 5 0.075 mm
DL b2, Kift 0075 mm Rz L Lz, TDJ
Tk vEonkERIHDE, BaAREEHL
o, EAERZ, R/ 2ER X100 TRO. 5
Ak 1 600°C T 2 RERIINEA L, hngAt&k O HlE &=
'EMHRH UK.

7Oy f ADORH

X oaNy ARV TIVIE, WIEFTICBWVTHE
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AL DL B E R DOEZIT- 2.

vait 10): UK F¥.)

D Lo@fRIic kb, RiffFEcRoNc7T— 272k
FRU, SEAIEE IS DWW T 2RI A5 K G A
ERER L, RBHNT—ZXX=ZA0HD L%
1oz,

BRRUEZEE

AWM TIHE L NT/KE & RO EZ X 1
I, 7Ny N AOMERR2IORT. iz, 15
SNEETFT—2 <70y M ATF—ZIZOWNWT



2022 FEDHERH L FEH NS BT B 7Ry B A EKE - JEEREE

133.860

133.890

133,920

35.500

35.480

/

Hashizu River gate

Hashizu River

N

A

Study area

|

0 250 500 km
—

Toneri River
Togo River
/ 0 05 1km
Pt

X1

Fig.1 Study site.

&, &1 EMNER2ITRT. ROT, KFHETHS
NIAER L CELSITOWTLLRICEHET .

1. KR

BRI 31T 2 KR (2 BEE(RZE) 1 2.0+0.7
m, % A 1E TG-44 © 32 m, # /il 1 TG-6,
TG-40, TG-56 @ 0.8 m, HHREIX 22 m Th o7z (&
1, K2a). F£z, BEYINCIT B EEKE (+ e
Wz &, 14402 m, AfElE H-4, H-6, H-7 D
1.6m, HF/MEIZH-8D 10m, FHfElZ14m TH
otz (F1, K2a). BT 2KEEREERIC
BOWTEHL, WIS ULzl > TEl &%
fHmcd o7z, £z, IKEED 1.5 m LR OHIFH I,
W O—SICR SN TEHED, MoItERIc BV TIA
WEANC D > Tz, — 5 TR D7KERIZ, 2 ToOHl
FICBWTHIRAEE TH - 7.

2. K&

HRENC 351 2 K Ok (+ B Z) &
192+0.8°C, fx K f# 1& TG-24, TG-38, TG-43 O
20.4°C, /Ml TG-2 @ 17.3°C, HisfiEid 19.2°C
Thotz FE1, X2b). £z, BHEINCET BE
JE DK (= BEHE(R 22) (& 19.9£1.0°C, HRAfE
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& H-2 @ 21.5°C, f/IMilild H-7 @ 18.9°C, Hidefi
13 194°C Th o7z, BT % EEKIE I
Hem<, e TRWEmICh - 7z, iz,
BEINC B 2K FiRicsouTEL, Bk
KBV TRWERICH - 7z,
BABIC B1 2 g O ) (= R &
8.7+0.8 psu, AL TG-44 D 10.6 psu, /Ml
TG-33 D 7.2 psu, HUMEIZ 8.6 psu TH-oTz (E 1,
2¢, X 2d). FEE/INCHBT ZEROEEE S (=
FEAE R 72) 1% 1842104 psu, # AfE I H-2 0 33.1
psu, 5/ MEZ H-8 O 7.4 psu, FHULfEIX 17.0 psu T
bolz (1, 2c). BRI B B K 1
10 psu LA 7R LTSS 4 USSR TH D, =T
OHIE D 8 psu R TH -7z, — /T, KA
BT 2R E, KT O Nl oL
TdH % H-2 i 1l H-3 Tl 33.1 psu ifi (FIC 29.7 psu
LEWMEER U, Fie, REERIIKPIO_FFR o
JITIE H-4 0D 227 psu ZfgE, 11 psu Ll F7ZRL,
KR, H-7 %> H-8 TIZ AN & [AFEEDE TdH
St TOXIIC, B0, KD FiE
ETMREHETREL B AE> TV, ThsoTeh
5, ARFHERICBNT, BERI RS SHIREE T
e ZERETUK, REEY I B B SR
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Table 1 Summary of environmental factors in this study. DO indicates dissolved oxygen. IL indicates ignition loss.
(a) Lake Togo (b) Hashizu River

(a) Lake Togo

Bottom water Sediment

Water

Water depth (m) temperature (°C) Salinity (psu) DO (mglL) DO (%) pH  Mud content (%) IL (%)
Mean 2.0 19.2 8.7 8.3 93.0 8.2 56.0 10.5
Max 32 204 10.6 16.4 181.7 9.2 98.7 18.0
Median 22 19.2 8.6 8.5 924 8.1 56.9 11.8
Min 0.8 17.3 72 0.3 3.5 71 0.2 0.8
(b) Hashizu River
Bottom water Sediment
Water
Water depth (m) temperature (°C) Salinity (psu) DO (mglL) DO (%) pH  Mud content (%) IL (%)
Mean 14 19.9 18.4 9.2 109.3 8.4 9.1 3.2
Max 1.6 215 331 12.2 136.2 8.8 23.7 6.0
Median 14 19.4 17.0 7.6 98.9 8.5 4.6 24
Min 1.0 18.9 7.4 6.3 834 8.1 1.5 1.8

MFEKZERT T ENHSE N ERH Tz,

IZH (2007) 1% 2005 45 HAvB 10 HIighiF T
IKEHEZITT>TEY, EEED BRI LR
HAGRICB N TEWT &, 6 AhD 8 Ak
AL Eicky, WO s, izl
=, WKOESMN ER LT EZWE LTz, AWISE
WICBW TR ERD H-8 DHE71% 7.4 psu ThH -
el e, K O, Wi
BDIZ, KD UTzBRomivic kb, K& &
T 5T EMNHRINE. ZTDRYD, WKFRADBE
ICDWTHSEMICT B 72DIcid, sy oz
1TV, ZOHBEZBICOWTHRET 20 ENH 5.
K7z, AMEICHBO TN O EEE 3B 8 psu,
2005 FFIEFAEHHM ZE LT 3 A 5 10 psu fEE 2R
LTHEL GFiEh, 2007), KREEZN/E ST
Wik EZ LN

BRI 350 B K JE DO 4 g i OF I i
D E (= B R 722 ) 13 8.3+4.1 mg/L ilfi T I
93.0+45.3%, % KAHE & TG-40 D 16.4 mg/L ifi (FIC
181.7%, /M 1Z TG-24 D 0.3 mg/L fi (FIC 3.5%,
HhLfEld 8.5 mg/L Wi TN 924% Th-7= (FE1, N
2e, X 2f). KEHINCIT 3 K)E DO JRE U fid
FIEE D E (= BEHE(R 22) 1E 9.2+2.6 mg/L i &
I 109.3+23.7%, A IE H-7 D 12.2 mg/L i Tl
136.2%, /M 13 H-3 0 6.3 mg/L i U I 83.4%,
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o fiElE 7.6 mg/L A TNC 989% THh -7 (F1, K
2e, [X2f). HHEAIC I B K DO YR TR g
ME I B TENMERICH D, WDhD
TR DO IR 3 mg/L LU, JEJE DO S
& 40% LU FOABZREMERK I N Tz e,
AN 351) % K8 DO R NS BIRIEE IE 2T D
HifSICBOTEWEZRLTED, AfEREREIEE
boNEho Tz,

EEA (2007) 1, WFEEROIKE DO D 6 H
S 8 HICMI TEMRIREEL 2D, RIEHBTIRIE
F0oDHBEIRETH > e ERE L. —h
T, 10 Hid 1 HiS&FRE, Sme/L L F2RLTED,
IHDIRNHIFHIC BWTHMEEREZ R L TWiEh -
7o (BFiEA, 2007). ARBFZETIE, WA A
ICBWTHBREREMEKRENTED, 2005 &
e U CTEBREEDNERE L TO 2 ATEEEA /R E
nr.

BRI B0 B JEKJE O3 pH (= BEHE(R ) (&
8.2+0.6, f KAfIE TG-40 1 92, fm/IMifild TG-24
D 7.1, FhYElX 8.1 Tholz K1, K2g). ik
JINC BT 2 EE DY pH (+ FEHE(R) 1 8.4+0.3,
B IE H-7 36 ONIC H-8 O 8.8, /M ld H-2 ifi
CICH-3 D 8.1, HREIZ8S Thoiz (F1, K
2g). HUBIIC I B JEJE pH IEmEbIc B TK L,
JEERD SRR IS TRWEAICH > T2, Tz,
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Fig.2 Spatial distribution of water depth and bottom water quality. (a) Water depth (b) Wa-
ter temperature (c) Salinity (d) Salinity in Lake Togo (e) DO (mg/L) (f) DO (%) (g) pH
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(a) Mud content
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Fig. 3 Spatial distribution of sediment. (a) Mud content (b) Ignition loss

B DRSS IR EESE DO JERE I IS Al
JEA 12 mg/L i RIS 120% DL &R LW AP
BWTpHM 85 L LEZ/RLTEHD, Ty~
TV RN YOMEBRDERAITONTNS T &K
MLTW3EEZLNS.

3. BB

BABIC B 2 F G E R EEEREES) &
56.0£35.0%, i KA IE TG-36 D 98.7%, fe/IMElZ
TG-41 D 02%, WRAEIZ 569% Th -7z (F1,
B 3a). fEE)INCE T B FEEEER & E1%ERF
72) 13 9.129.0%, B AAEIZ H-7 D 23.7%, &/ME
X H-3D 1.5%, iz 4.6% Th-o7z (F1, K
3a). HIRIC BT 2 BZERITILVHIFAICBWT
50% DL B2 5o THD, FRCHhIRERTLE 90% KLk
ZZam Uiz, 7z, 10% LU OFEPH I R4 oo ALHED
RIS, BERIDIZEALOHETHY, BEAE
FOBOHIPHIZE S N Tz,

FURIC 350 2 Fnm B (= R (R A2) X
10.5+5.5%, i KAE 1 TG-47 O 18.0%, & /M &
TG-41 D 0.8%, WYL 11.8% Th - 7= (£ 1,
B 3b). FEE I 5 sl (= R )
X 32+1.7%, R AAEIE H-4 D 6.0%, fH/IMElE H-6
D 1.8%, WUl 24% CTH-> 7=, HIFHNCIT 5
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SRERCELLE, TR D R 1 DIR[0 F i 38U
T15% Lo d@mzRr LTz, £, EBEEH
DAKA > T B DO IO ma P, KGR 1] Tl asEA
IR ARV IC D > Tz,

I EAD (1972) X 1971 4E 5 AA S 1972452 H
KT T, SRERE D P IERP I BN TR <,
JEERICBNTRWC WG Lz, 7z, BEURK
PEEREREE1Z 1990 4E 9 HA 5 1996 4E 3 HIc T T
37 AMICHBEZIT>TEHED, MEIRICHENT, M
Bk DA 15% %, JLERP R PEAIC IV T
Q5% UTFTH-olzc @t Ui (R, 1992
1993 ; 1994, #EFEIEAY, 1995 ; 1996). AT,
INHOFER EFRRIC, JEERICBWTEL, REEbic
BoTEWEMICH >z, TOERE LT, b
TG Z AT UTe ks ic K 0, HERT U 7oA H%
YA ICHEE S N T WEREE TH B A, FEl Tl
IKEDEL, WKDER L THD, ARG L
RTWVERIEICESTWA T EHBBRLTVS EE X
bNniz. T, T 2L LTE, #mINS
AT B RE MY 75 & ORESHRYIE SN E &
NIW TS > 7 b UREAEFEOIEE R ENDH T
5N %.

Doz ehs, MHORREBPMEETIE, KEN
L, EEOKIERIE Sy, HERED EWEAICH
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Table 2 Abundance, biomass, and dominance of collected macrobenthos in this study.

Lake Togo Hashizu River
Abundance Biomass Abundance Biomass
Taxon Scientific name Japanese name ind./m? Domina?‘;s g/n? Domina?:/:j ind./m” Domina?;’e; g/m? Domina?l;oe)
Mollusca
Bivalvia Corbicula japonica RUSE 45.4 29.6 223.654 99.887 44.6 10.5 92.661 89.036
Psammotaea virescens FFNHA - 5.4 1.3 1.250 1.201
Ruditapes philippinarum THY 3.6 0.8 3.161 3.037
Alveinus ojianus b HA 1.8 0.4 0.018 0.017
Gastropoda  Batillaria cumingii FryoIiz=F - - 8.9 21 3.857 3.706
Stenothyra japonica IXaTYR 0.2 0.1 0.004 0.002 -
Annelida
Polychaeta Prionospio (Minuspio) japonica ¥< k2 & 69.0 45.0 0.051 0.019 98.2 232 0.063 0.034
Notomastus sp. J bR RERBO—TE 17.7 1.5 0.164 0.067 17.9 4.2 0.083 0.069
Hediste sp. h7IHhABO—HE 16.7 10.9 0.051 0.022 28.6 6.8 0.393 0.377
Pseudopolydora sp. F_RCFEO—&E 0.6 0.4 <0.01 <0.01 8.9 21 0.018 0.017
Phyllodocidae sp. HINThABO—E 0.2 0.1 <0.01 <0.01 54 1.3 0.021 0.017
Cirratulidae sp. IXeFThARO—fE 167.9 39.7 1.500 1.441
Simplisetia erythraeensis a7 3IhA 71 1.7 0.021 0.017
Pectinaria okudai FORIIAYTLY 1.8 0.4 0.107 0.103
Arthropoda
Crustacean Grandidierella japonica =y D N s Y = e 1.7 11 0.004 0.002 10.7 25 0.063 0.051
Monocorophium acherusicum TUTTrRR s ZLY 0.2 0.1 <0.01 <0.01
Melita shimizui YIZAAYLIIATE 0.2 0.1 <0.01 <0.01 - - - -
Gaetice depressus [ Vs 54 1.3 0.036 0.034
Neomysis sp. AYHT7 IBO—E 3.6 0.8 0.021 0.017
Others
Turbellaria sp. TRLVED—1E 15 1.0 0.002 0.001 - - - -
Synaptidae sp. Ah)Fvado—E - 3.6 0.8 0.857 0.824

D, JKEOD DO JRELRIAE, pH MEWEICH
ol —HT, WOILEPMEEETlE, KRS
EEA=, mEgEMEL, KO DO PRI
J€, pH D EWEBICH -7z, TD K ST, HIEH
T, IKEDOERNEAPm VRS, IKEEDTRNHI AR
DI TR ORERENRE SRR BE EEZ D
nr.

4, /AR FR
RIFFICBNTHRIME Nz 7 aY b A, )
BT Tk ENY) 2 K, EBRIEENY) S M, S 3
fli, ZOMOFERE 1 FOFE 11 FE, F&E) TR
REhY) 5, BRIEENY) 8 K, HiE B 3 fH, Zofth
OFRE 1O 17T TH -T2 (F2). HIRE
BEINcBVTHREE N 7 aXY F AEE 21
HTholz. £z, TG25S TR AV AA A AV
B OZFERDFE NIz, T HIC, FBHENITIE, #H
BT RILE Nigh > Tz A F /3K A Psammotaea
virescens *° 3R/ Y7 X =} Batillaria cumingii, t 71
V) 11 = Gaetice depressus 75 £ O JLEIEEHEERNZ
SEREEENT.
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FABIC B % 1 m* 247z b O MEEEL, v
< b A ¥ A Prionospio (Minuspio) japonica 7Y 69.0
AKTRLEEZL, ROTYR RV INLSAAT
mhote (£2). £z, ZTOMIHEEBENZH >
7eRE LT, / F~AXXJED—FE Notomastus
sp. (1776 4K) 47 351 A J& O — i Hediste
sp. (16.7ff{k) THot. AEREELHERZY<
AEAN450%, Y BTTUIN296% THD, T
NS2FTRIT5% TH- . BEINCHBTS 1m’
Wiz OFEEEEEE, I AvFIhARO—HE
Cirratulidae sp. 2 1679 i{ATiREZ <, RV TY
< R AEAD 82K, Y b TID 446 Ik
THotz. Fiz, AEREESHEZ, I AedFdhA
BrO—FEM 39.7%, VY~ N AEAN232%, V< k
VIUIN105% THD, TN I3FTH 3% TH
> 7z,

FARNC B % 1 m* M7z b OFY g E R, v
REUYIN223T7 g TIebEL, BEEEHER
RARD 999% 2 T (FR2). £z, FBEINCE
I3 1 m’ Y7z 0 O E R, BN & RS
YIMIIINNT e TREBWIETH>72H, &
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Fig. 4 Spatial distribution of the dominance of the number of individuals over 10% in Lake Togo

and/or Hashizu River. The circle size indicates the number of individuals. (a) Corbicula japonica

(b) Prionospio (Minuspio) japonica (c) Notomastus sp. (d) Hediste sp. (e) Cirratulidae sp.

HEEHEL89.0% Thoiz. BA)IITEVY< R
VYA, 7Yk Do T EDEE R
RaEnkzck, TAeFIhARO—FNZ < FREL
TNfzckickh, Y FUVIOEERELEN
FNC R WMEZ R LIz EZ BN 5.

B E L < ci*ﬁ@”@b\?ﬁhbm 50T
BEEMN10% DL ETH > TFOZER RIS DN T
K 41R9. YR UE, BEYIRRURO AL
EOMFRISEVIRFTNIC BN TEZ LI N TED,
E Tl E ORI N Ao (K4a). Y b
A ARG Erichnz, SO0 & phE I
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Z ML TEL, HIBHORMISHEICIEHED
ERDERR S NG o7 (K 4b). J MR AZ AR
O—FEIEFEA), HIBOILECHRICBNTE
CHEEENTz (K4e). AT dhABO—FIIAEH
JI, BB ILIEEIC BN TEZ L DRAHRHEN
7z (K4d). T XeFdhARo—HiE, B
—ERDOH IS DAL R R S NIz (K de). TD
X9IC, AR TEEREE SENEN > T2Y
REVI, VMRS, S R AXAEDO—FE,
A1 AR A JEO—FEE D HDNELIL TV 5 T EHH
bhkEorz.
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WRSE A (1972) 1%, 1971 45 5 1972 IS H T
T UHEKREEYDEREREN TG>T 2l L
7. ZOHERE L TTIUEEA, (1972) &, HAGHD
JEWHEIFIC BWTERMDET L TEBO, BFEICHE>
THEVIEENE SN TN S EER LTz, KRBT
BOTHIMISESOREEE, TEE7axXy kAH
FEHENTWIE 5. LIEA > T, IR IE-or
i, BEBERERENMECTED, v 7axXy b
ADERICH UWEREMEREN TS L EbNn
%. —HT, B TREYI I IIRVIYRNRAEL
HERIFIUBE LY Z7ONY R AN I N
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Appendix 1 Location, depth, water quality, and sediment data of the surveyed stations.

Coordinate Bottom water Sediment
Water .
Sites Latitude  Longitude De(pnt]f; tempera:g(r:e) Sa(l‘;::}; (mgl;D/I?) g/no) pH content'\?"/u:; (‘,/IQL)
TG-1 354933  133.8980 14 17.8 8.3 85 92.4 8.2 69.6 123
TG-2 35.4911 133.8896 1.2 17.3 7.9 10.6 114.4 8.7 39.2 71
TG-3 354912  133.8922 1.2 18.8 8.5 6.4 71.5 8.0 30.6 4.7
TG-4 354914  133.8954 1.4 18.5 8.7 10.0 110.4 8.0 66.1 8.5
TG-5 35.4914  133.8980 1.1 18.8 8.6 8.0 88.6 8.1 53.2 13.0
TG-6 35.4891 133.8843 0.8 18.7 7.9 9.6 106.0 8.6 19.2 35
TG-7 35.4891 133.8855 1.1 18.3 7.9 12.2 133.5 8.9 1.6 15
TG-8 35.4891 133.8888 1.4 17.9 7.8 12.6 136.9 8.9 3.3 1.8
TG-9 354891  133.8922 16 17.5 8.0 11.0 118.9 8.7 70.9 13.0
TG-10 354891  133.8955 14 18.5 85 7.7 84.8 8.1 61.0 6.1
TG-11 35.4864  133.8845 1.2 18.9 8.0 9.7 108.2 8.6 1.2 14
TG-12 354864  133.8855 14 18.6 8.0 10.7 118.2 8.8 25 1.8
TG-13 354864 133.8888 23 17.8 8.0 105 114.3 8.7 49.1 73
TG-14 35.4864  133.8922 22 17.9 8.2 9.1 99.6 85 61.3 8.9
TG-15 354864  133.8952 11 18.0 7.8 14.0 152.4 9.0 701 75
TG-16 35.4838  133.8836 1.2 18.3 7.9 135 147.9 9.0 12.6 3.5
TG-17 354838 133.8855 23 18.6 8.1 12.0 132.2 8.8 40.0 6.5
TG-18 354838 133.8888 24 18.0 8.1 10.0 109.2 8.6 19.1 4.5
TG-19 35.4838  133.8922 2.6 19.4 9.1 5.8 65.3 7.8 56.3 10.8
TG-20 35.4838 133.8935 24 19.2 8.8 7.5 84.2 8.0 48.2 11.0
TG-21 35.4811 133.8821 1.2 18.7 7.9 13.2 146.1 9.0 32.2 6.7
TG-22 35.4811 133.8855 27 19.5 8.9 5.8 66.0 7.8 91.9 111
TG-23 354811 133.8888 3.0 20.2 10.3 1.0 11.6 7.3 94.8 14.0
TG-24 35.4811 133.8922 29 204 10.0 0.3 35 71 96.0 14.0
TG-25 354811  133.8955 23 19.8 9.0 6.0 68.2 7.8 27.3 11.3
TG-26 354785 133.8855 13 18.3 7.8 13.3 145.8 9.0 4.2 1.9
TG-27 354785 133.8888 25 19.0 8.7 75 83.9 8.1 98.2 14.7
TG-28 354785 133.8922 25 20.0 9.4 3.6 40.9 75 96.7 15.6
TG-29 354785  133.8955 25 20.0 9.2 4.0 46.1 7.4 94.5 16.1
TG-30 354785  133.8989 2.7 20.2 9.4 24 27.2 7.3 92.9 171
TG-31 35.4784  133.9014 1.7 18.7 8.2 12.7 140.3 8.8 8.8 6.6
TG-32 35.4757  133.8791 0.9 19.5 7.6 14.4 161.4 8.9 46.6 16.6
TG-33 354756  133.8829 1.3 18.8 7.2 14.8 163.8 9.1 25 1.8
TG-34 35.4758  133.8855 22 19.7 9.0 5.9 67.5 7.6 95.8 16.1
TG-35 354758  133.8888 26 20.2 9.9 2.8 32.6 7.3 98.0 16.5
TG-36 354758  133.8922 26 20.2 9.6 3.2 36.6 74 98.7 15.7
TG-37 35.4758  133.8955 28 20.2 9.8 27 315 74 4.7 15.5
TG-38 354758  133.8989 28 20.4 9.9 1.9 21.8 7.3 98.6 16.5
TG-39 354758  133.9022 21 18.6 8.2 12.6 139.6 8.8 89.3 13.9
TG-40 354732  133.8788 0.8 18.9 7.7 16.4 181.7 9.2 57.6 171
TG-41 35.4732  133.8821 1.7 19.1 8.4 13.3 148.1 8.5 0.2 0.8
TG-42 35.4732  133.8855 21 19.7 9.1 5.5 62.9 7.6 55.0 125
TG-43 35.4732  133.8888 2.7 20.4 9.9 24 27.2 7.3 97.5 15.3
TG-44 35.4732  133.8922 3.2 20.3 10.6 5.6 65.3 7.5 98.1 171
TG-45 35.4732  133.8955 25 19.4 8.8 8.5 95.8 8.2 42.7 16.5
TG-46 35.4732  133.8989 29 19.4 8.9 13.5 153.1 8.1 5.3 3.1
TG-47 35.4732  133.9022 27 19.1 8.4 9.5 107.7 8.6 98.4 18.0
TG-48 354705 133.8808 1.1 19.2 8.4 10.7 120.8 8.6 31.6 8.1
TG-49 35.4705 133.8821 1.7 19.5 8.7 7.3 824 7.9 82.2 12.4
TG-50 354705 133.8855 2.1 19.7 8.9 6.1 69.1 7.7 91.6 16.6
TG-51 354705 133.8888 26 20.3 9.7 23 26.7 7.2 40.1 16.0
TG-52 354705  133.8922 22 19.5 8.7 7.8 88.5 8.1 61.4 1.4
TG-53 354705 133.8955 25 19.9 9.1 5.7 65.4 7.6 95.3 15.8
TG-54 354705  133.8989 27 201 9.4 3.2 37.0 7.4 96.7 16.7
TG-55 354705 133.9016 1.8 18.8 8.1 13.9 155.1 8.9 15.9 8.8
TG-56 354679  133.8835 0.8 19.6 8.4 14.6 165.2 9.0 0.4 1.2
TG-57 35.4679  133.8855 1.6 19.5 8.6 8.9 100.4 8.3 68.5 12.2
TG-58 354679  133.8888 2.6 20.3 10.2 2.8 32.8 74 98.5 131
TG-59 35.4679  133.8922 23 19.9 8.8 6.7 76.7 7.9 97.4 15.1
TG-60 35.4652 133.8888 1.4 17.8 8.3 8.5 92.4 8.2 42.7 4.5
H-2 35.5036  133.8752 1.4 215 33.1 7.3 98.9 8.1 3.0 2.1
H-3 35.5010  133.8755 12 21.2 29.7 6.3 83.4 8.1 1.5 23
H-4 354985 133.8768 16 19.9 227 76 94.5 8.2 19.4 6.0
H-5 35.4962  133.8787 14 19.4 17.0 11.6 130.2 8.5 95 29
H-6 354940  133.8809 16 19.1 10.9 76 86.3 85 1.9 1.8
H-7 354920  133.8830 16 18.9 8.0 12.2 136.2 8.8 23.7 5.3
H-8 354912  133.8850 1.0 19.3 7.4 12.1 135.4 8.8 4.6 24
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Appendix 2 Appendix 2 Number of individuals of collected macrobenthos (ind./0.08 m?)

St Corbicula japonica Psammotaea virescens Ruditapes philippinarum Alveinus ojianus Batillaria cumingii Stenothyra japonica
ies

ind/0.08 m* g/0.08m* ind./0.08 mM* g/0.08 mM* ind./0.08 M g/0.08m° ind/0.08 m* g/0.08 m* ind./0.08 mM* g/0.08 m*  ind./0.08 m*  g/0.08 m?

TG-1 2 9.79
TG-2 5 33.77
TG-3 " 76.15 1 0.02
TG-4 5 27.07
TG-5 1 0.42
TG-6 14 73.72
TG-7 15 82.28
TG-8 19 94.13
TG-9 6 29.40
TG-10 3 30.83
TG-11 46 158.37
TG-12 15 82.69
TG-13

TG-14

TG-15 3 9.39
TG-16 27 121.03
TG-17

TG-18

TG-19

TG-20

TG-21 7 39.06
TG-22

TG-23

TG-24

TG-25

TG-26 15 85.19
TG-27

TG-28

TG-29

TG-30

TG-31 2 8.60
TG-32

TG-33 17 63.90
TG-34

TG-35

TG-36

TG-37

TG-38

TG-39

TG-40

TG-41

TG-42

TG-43

TG-44

TG-45

TG-46

TG-47

TG-48

TG-49

TG-50

TG-51

TG-52

TG-53

TG-54

TG-55

TG-56 5 47.75
TG-57

TG-58

TG-59

TG-60

H-2 1 0.46 2 1.77 1 0.01 4 212
H-3 0.21 2 0.24 1 0.04
H-4 1.28
H-5 31.24
H-6 9.22
H-7

H-8 5 9.94

» © W b
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Appendix 2 Continued.

Prionospio
(Minuspio ) japonica
ind/0.08 m> _ g/0.08 m*

’ Notomastus sp.
Sites

ind./0.08 m* _ g/0.08 m*

Hediste sp.

ind./0.08 m’

g/0.08 m*

Pseudopolydora sp.

ind./0.08 m”

Phyllodocidae sp. Cirratulidae sp.

g/0.08 m* _ind.0.08 m*  g/0.08 m* ind.0.08 m*  g/0.08 m*

ind./0.08 m”

g/0.08 m?

ind./0.08 m’

ia okudai

g/0.08 m*

TG-1
TG-2
TG-3 9

0.08
<0.01
0.04
0.05
0.01
0.01

0.01

<0.01
0.06
0.02
<0.01

5
o
&

P O

TG-7 89
TG-8 28
<0.01
0.03
0.03
<0.01

o N

TG-11 86 0.05 15

<0.01

<0.01 5
<0.01 2
<0.01

0.03
<0.01

0.01

<0.01 3

TG-31 15
TG-32 2
TG-33 7

0.02
<0.01
0.04

©

0.32
0.01
<0.01

©

0.05

<0.01
0.02

<0.01

<0.01
<0.01
<0.01

H-5 13 0.01 6
H-6 36 0.01 2
H-7 2
H-8 2 <0.01

0.02
<0.01
0.02

0.01

0.02
0.02
0.02
<0.01

0.04
0.01

0.04

0.01

0.02

0.02
0.15

0.01
0.03

<0.01
1 <0.01

<0.01

78 0.7

1 <0.01

0.01
<0.01
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Appendix 2 Continued.

Sites

Grandidierella japonica

ind./0.08 m*

Monocorophium

. Melita shimizui Gaetice
acherusicum

g/0.08 m*  ind./0.08 m*  g/0.08 m*  ind./0.08 m* g/0.08 m*  ind./0.08 m?

Neomysi:

P

9/0.08 m?

ind./0.08 m*

sp.

g/0.08 m?

Turbellaria sp. Synaptidae sp.

ind/0.08 m* g/0.08 m*  ind./0.08 m*  g/0.08 m?

TG-1
TG-2
TG-3
TG-4
TG-5
TG-6
TG-7
TG-8
TG-9
TG-10
TG-11
TG-12
TG-13
TG-14
TG-15
TG-16
TG-17
TG-18
TG-19
TG-20
TG-21
TG-22
TG-23
TG-24
TG-25
TG-26
TG-27
TG-28
TG-29
TG-30
TG-31
TG-32
TG-33
TG-34
TG-35
TG-36
TG-37
TG-38
TG-39
TG-40
TG-41
TG-42
TG-43
TG-44
TG-45
TG-46
TG-47
TG-48
TG-49
TG-50
TG-51
TG-52
TG-53
TG-54
TG-55
TG-56
TG-57
TG-58
TG-59
TG-60
H-2
H-3
H-4
H-5
H-6
H-7
H-8

0.01

<0.01 1 <0.01
<0.01

<0.01
<0.01

0.01

1 <0.01

0.01 3

<0.01
0.01

0.01

0.02

0.01

<0.01

3 0.01
2 <0.01

1 <0.01

1 <0.01
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