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A survey report on intertidal macrobenthos species in Tsugaruishi River
estuarine tidal flat, Miyako Bay in 2019 and 2020 and long-term changes in

the macrobenthic community
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Abstract

Miyako Bay, located in the central part of the Sanriku coastline, northeastern Japan, was severely
affected by the huge tsunami caused by the 2011 off the Pacific coast of Tohoku Earthquake on
March 11, 2011. Several surveys of benthic animals were conducted in the Tsugaruishi River
estuarine tidal flat at the innermost part of Miyako Bay in 2002, before the tsunami, and in 2011-
2018, after the tsunami, and these surveys recorded the transition of the macrobenthic community
in this area. In the present study, we report the results of macrobenthos surveys conducted in
2019 and 2020 at the Tsugaruishi river estuarine tidal flat, and analyzed long-term changes in
macrobenthic communities including previous data in order to elucidate the responses of organisms
to environmental changes caused by earthquakes, tsunamis, and reconstruction works including
the construction of a glant seawall. In the present study, 93 and 99 species of benthic animals were

recorded from the Tsugaruishi River estuarine tidal flat in 2019 and 2020, respectively. Including
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previous data, 203 species of benthic animals (50, 52, 67, and 34 species of shellfish, polychaetes,
crustaceans, and others, respectively) have been recorded from the tidal flat. Hierarchical cluster
and nMDS analyses revealed that the macrobenthic community remained unstable for several years
after the 2011 off the Pacific coast of Tohoku Earthquake, while the community structure stabilized
after 2017. In the study area, the construction of a giant seawall continued from April 2012 to
March 2017, suggesting that the initial unstable period was due to environmental variability affected
by the earthquake, tsunami, and the subsequent construction of the seawall, while the subsequent
stable period was due to environmental stabilization after the construction of the seawall was
completed. Although the relationship between the construction of the seawall and environmental
changes is largely unclear, the construction process has been associated with visible changes in
the environment, and it would not be misleading to assume that the large-scale environmental
alteration during the construction of the seawall has led to long-term changes in the macrobenthic

community.

F—U—F R, BERBIEEE, v oy b ARE TR, #R

Keywords : earthquake, giant seawall, macrobenthic community, tidal flat, tsunami,

i

jill]

=R O P IE, FERERIC WA E I EE, 20114F 3 H11TH 1S3 4 L 72 4t ) KF
PRI R ICPE ) ERHERIC X o THARGEE L2, BITEB X210 kmlZET A EHEORKE
HTI, MADPSHEBEANIEE, BER) 7 ABETRABBEOTEINER I N TS, 0
BANIETOTE T, REAOE T N HRESEESIEHENE RS ERERHE (TEHRE) o—
BRE LT, 2002E 12 FENY NAOHTAENTHONTBY) CGRELGHREEREWSHEL Y 5 —
2007), EWAEICH, BREBEREEBREOFELHWATENY M AHE (201120154
Kinoshita & Matsumasa 2016) <, BRIEE OHILH G K0 R bl AREREHHA (2012~
20174F, BRIEA AR R AW S > 4 — 2013 ~ 2018) & 2D 7+ 0 —7T v T (20184F
FTERAR 2020) 2T CT &7 (R1).

RIFZETIE, 20194F & 20204F (@B A7) T8 12 B\ CERBREMRF A O FNEIZHE - 72 T8
N P AOAEBRRTLE (748 =7y THE) 21757:0T, ZOREHEREIMET 5. F72,
W - WO HRBRBEANOBELHI TH &0 /2R UBROBREZLoIRIEE, LT, EH
(19 7 BRIEZALICHT S 2 EW OIS E OB HI9 & LT, 20024E LU #8411 T8 51T 5 7
TR EZH N TTEANY P ABEORZLIZOWTOfIT L ER 217572,

MEEHE

20194F - 20204F A FERBERRE 7 r 0 — 7 v THA

20194E D 7 H20~21H B X 0202040 7 H19H & 7 H21H 2, #BAITOTE (K1) o4
RAREHAEOMAR A 2 b (£2) IZBWTTEREANY P AFELITo 72, RAETHIIARBREN
HAEOFFE (k) 129> 72



B EEEAO T BB 520194 - 20204F T8 > b AFARE R & N2 b AR ORI 51

K1 BRRERSEBAZD 4REREMIAHZE, Kinoshita & Matsumasa (2016), FIEBfth (2020) (C&1F 2 =HEEE
AIFEATOFENXS NXOREORHESE, HAER, HAEMS B AR, AEFE HAEERN, RAEEO-E

E3 F1, F2, F3
2016 7H23H Al BI
7H24H D1 D2
2017 7} 23H Bl DI D2

SEVE+ER RBUEMR, SAFY, KTAHHT, Wbl P28 R AR RER BN
SEVE+ R MEUERR, SAEY, KTSHF MIEDR P28 £ R
SRR

GEVE +ER AABUEfE, BIEEAL, SRREE, ORTAHT, P20 4
S bR, ALED, H S

SEPE +ER AREIEMR, BTERECR, SiARFEE. ORTAHT, PR 20 4R AR A
S bR, LR, H

SEVE+ER MBUEME, PTESHEAL, $ARFH, KTA4HF FTERh (2020)

TH24H Al

2018 7JJ28H Al BIL DI D2

HEE HEH AT AT WA AAH fiii %
2002 8H 9 H Al A2 A3 Bl B2 A SEVE ABOEM, NERL, RSB, SECERIA 5507 Inl FARBEEOR LA A
B3, C1, C2
2011 8 H 11 H BILCI, A TENE BUEYE, Habm2Bh, rEAg, JREE T, Kinoshita & Matsumasa (2016)
MOESE, SRR, ZHAET, Bl h
8 H12H B2 C2 D1, D2 D3 A EME WBOERE, B2, YrEAS, REST, Kinoshita & Matsumasa (2016)
MOESE, EEERER, ZHIET, Bl »
2012 7H 9 H ALBILCLC2 B EMN + R ’}%E’{{Ig SAREY, SR, B, SERE 24 4R A RE R A AL
2T Ji FEA)
8H 5 H B1,B2ClC2D2D3 A EVE ARTF4HT, WEHL Kinoshita & Matsumasa (2016)
2013 7H27H Al BLClC2 B SEME + R TVAI&%@“ RFEGHF, EFHF, HEH, SPRE 25 4R A RE R AR A
fi % KT
7H27TH BLB2 A SEVE WBUEME, K4 HT, ST, HSH, Kinoshita & Matsumasa (2016)
[ N IVNGEEY S
8H 7 H C1,C2 D1,D2 D3 A SEVE REUERE, KRT4HT, ST, HEH, Kinoshita & Matsumasa (2016)
fle e AR, RAirER
2014 7HI12H D1, D2 B N+ R RBUEE, $RFES, KT4HT SR 26 4R AR HE R EE R A
7H13H Al Bl B SEVE + s REUER, SAREH, KT4HT SR 26 4 AR R B AL
7H26H Bl B2 ElLE2 E3, A e ARFEHF, WEHL, el e, Kinoshita & Matsumasa (2016)
F1, F2, F3 FRAEA
2015 7H18H AlBI1 B FETE WEOER, $ARES, KT4HT
7H19H DI1,D2 B SEME MEIER, #ARFEY, KT4HF
8H 2 H BI B2 B3 El E2, A TEE KRF4HF, NI, A Kinoshita & Matsumasa (2016)
B
B
B
B
B
2019 7H20H Al BI1 B M+ BRI, SRS, KN4 HF ENTE

7TH21H DI1,D2 B GEVE + g PIERER], $ARES, KT4HT ENGE
2020 7H19H Al Bl DI D2 B e IAEEMR, BRI, 2 FLRR ENTE

7H21H Al BLDILD2 B SETE i;?)rgszt]f*z FTEstAn, EALRH], SiARFS, AWFE
JE il

AL BHARRBERAALTER A, B ARSRENIA A

TN b ABEO R

20024E \ZATH L7245 7 [ FARER AR LA 12 X 2 TEAAE GRESHREERAEM ST
v & —2007), 2011475 20154F 1247 7-Kinoshita & Matsumasa (2016) DT~ b ZFHA,
20124F 70 B 20174\ AT b L - AR B R BE AR A (RIS BARERRIR AE S kR & > & — 2013~2018),
Z LT, 2018~20204FE 1 AT O N7 AEREREMFIED 7 + u—7 v 7HA (BIE 2020, RF38) 7 —
&R AWT, ERA)IOTEIZB 52 TENY M ABEORMBILOMIT 217> 720 2N DR
&, BABEBEREEFERATOMETEY Vb0 L ABRERFAEORETEZ HW 720 D2k
SN, HARRERESEFEREOMETETIIEEREDO A, ERREHREOMAETETIE, 2015
I (EHREOAR) ZBRVWTEERNEL ZEHEOWM VTN TS (F1). DTNICHEFED
BEBE I DOV TR B,

- HARBRIE RSB A O R A TE
FEROITHIIPTTIRD M T s b GBIOE»HBREIC2->TA, B, CO) ##EL, %
ok s b EICERLEFD, ROITHEEFY, FOPMO3IRS Y MEHEEL. ERERS VT
35 mx5m (25 md) DI FT—FaREL, ®ADL5HIE3 AU EOMEZETI NI — MNAD
JEEEMTRONL NS N AOH EEERBROLEE L 720 RWT, EH 2 251050, F—H
BOATy 7 (GRAERD > a NV, EELHE) THCTH 20mOFESETRELHIEL, H
MCHRTEZNY PRAERE L2, BULTRETE 2MIZOoWTIE, R HEROLEZ kL
THHHEL, B THELDHGITE 2 WHEIZOWTIE, 10% TRV~ ¥ THllE L ChFZRRIcH:
L) FEEITo 72,



o2 P ERIEA, il

- AR RER AR A O AT

AT A N (EEANOTE) WIEARESRRESIERERAOMAR A >~ b & [F U IR A
¥ MA1l, B1, Cl, C2%#%E L7 C1, C2DRAERA ¥ MIBFINEERRIC X V) 20144E FH AL
ZIEHE L Tz, 20144E2SF721CD 1, D2ORAERA v M 2RE L. EEHETIE, &
FAERA 7 MCEEAICRELZ3EIICBWT, 15 cmZEOIATH 772 THESBLZ20
cmF COREZHFML 720 HONLEE I I mmBEVORRIIH,, fi L7249 T ik &<
10%HER V<Y Y CTREE L72e H o TWVIIMIREICR bR 723812y —T 4 Y 72 7w, 830% =%
J = VB L 72 RICAEMORE - 5 E1T o720 2020407 + U —7 v THETIE, B2V Y TV
37 ==Ky 7 ANTHHALZLERLIR), BHOHIBIZY =T 4 ¥ 727w 30% LY/ — )
THEE L 7RICEOFEE - 512 1T o 720 EMWRATIE, AR A ¥ MBI 2 A TISHH O LW

K2 BARABERSEMAZR, 4REMAZ, Kinoshita & Matsumasa (2016) ([CH T3 EEHZEER/IALOTOH
FaNy hZADRE i{ﬂ)ﬁ@ﬂtﬁ%, BERECAMRICTRERE M EVSAR—CERELTHEAETY

7 - HED—5
yy AR5 HARBREG R A JLpfE i A HERE R AR A Kinoshita & Matsumasa (2016) i
He Mg b TRE T b JkE Hb JeA ke
A Al Al 395935 141.9466 Al 395935 1419466
A2 A2 395936 141.9467
A3 A3 395938 1419464
B Bl Bl 395916 1419485 Bl 395916 141.9485 Bl 39.5920 141.9481
B2 B2 395917 1419488 B2 39.5921 141.9485
B3 B3 395919 1419496 B3 39.5921 141.9490
C Cl Cl 395911 1419473 Cl 395913 1419477 D1 39.5912 141.9477 Bl 5 LR T 28 (2014 4F)
Cc2 C2 395910 1419472 C2 395908 1419472 D2 39.5909 141.9474 P B R T 2k (2014 4F)
C3 Cl 39.5917 141.9475 P s R T 2k (2014 47)
C4 C2 395914 1419475  BimisiEa sk (2014 4F)
C5 D3 39.5901 141.9472 P R T 2k (2014 4F)
D D1 D1 395887 1419473 L S
D2 D2 395837 1419473 Fl1 39.5886 1419473 ik
D3 F2 39.5893 141.9473
D4 F3 39.5881 1419473
E El El 39.5896 141.9488
E2 E2 39.5896 141.9494
E3 E3 39.5895 1419497
BEHE
B3 Miyako Bay
(3 .55 B2
Cc4
C1
aph3 e
Sea Wall - £
e-D3 ! ‘?
E1 g3
B2
D4 EBRRI
/Tsugaruishi River
G \
Sluice Gate
I P 100 m

M1 FERIAOFRHEEY A MISTIREIV 7 ERBARORES



B EEEAO T BB 520194 - 20204F T8 > b AFARE R & N2 b AR ORI 53

R (Ray7Toi)ELEED) 217w, ERLEYOREY ZRLEK L 72, B TORED K%
FiL, 10%HPER V<) Y TREE L TRB )R D [FE 21T - 720

Kinoshita & Matsumasa (2016) OFA&TIE, HABRERESARERAS L OARBRESFA L 1350
TRA Y POBRIIA—HD A OND 720, FEREIT RS 2 bE2FE—FRA 2 ME R LT
FormBzl (F]2). £/, FRABICTRESNLAY N AOFERR Z KT 572012, 1B
DFg E A ORI TP R2BF AR EHREREFTEOSZE G L LT Sz BBE O
#F (RBABREERAWSRE Y Y ¥ — 2017) B L OB (2020) 12HE-> CHEHE L 72, 7B,
59 7 AV A =1FZ20054F IS E & L CRLE S 7z 72® (Asakura & Watanabe 2005), 20024F
DFERFIZE T 79 A4 V= ERFE ST W REED S 5 7%, BRI KRG O 72 OFt#kE ) > 720

NV PAHEORMAT S L OMAHOER W 5720, EAMET—FZHNTZY 7 2L
Jaccard#f#i %, HEBETFT— ¥ % W TH N T & \CBray-CurtisIEEEDE 2 EH L, 7 — 7 B Ok
TR ERVERR L7 2O, ABARRERSAFHAEOEMFAEFTR L 2XBOBEBOLEDT— 4
ITEATET — F AR R 7o AEREHREO T L 2HAETIE, BAREREEEFEOENE
HEFEOT =7 L O ZT) 72012, EWEHED K L EMEFAE L ERFEDOW T OFERE &7
2ODIEAET =5y NaefER L7z EERFEET—51E, ARREHFAEOEERlEO IO T
P TN HHEO N EEEGEO e 68 Lz, b, AL BREIIBT»OBL, Wi
WAL CERRETC—ELrRE SN TR WL ERHET LA L 2FE SN TV R WIS
DNThH, WMEMNLERENPIRKRENVWEEZONLZD, TNEFNEANET - BLVEREET—¥
DFFHT D S BRA L 720 5% 5 L7z Jaccard R % & Bray-CurtisFFFEBLE O BB 77 & £ 27— 7 1751 (=
V7 - M) & FolmEf Y] (FEE) o owTWardigEx FW/BEH 2 9 A5 — 5%
19 L edis, =215 >»TianMDS GERtEZ IRt RERHNE) 12X > THLNZLRITD
7= 8 G & ZRICFI BICEUR L7z, BEREI 2 9 A5 — Gt OBERIE, SO F 721348
BEAXRLIE— MYy TE L QIR Lz, 7 TAY —GMOBIERTIE, H5—EDT TAY —
5 (Clustering height) TT U 7 - #i EFEEICOWTEFNENY FAY — L TV —T 2K L7,
—HDO TN =T TET— 5 ORROMEE LS ST 7V =TI Lz 79 A5 —HOB4EME
FEDHEEFILT T 7 4 APERMANOVA (Permutational Multivariate Analysis of Variance) (2L 0%
EMEZIT> 720 ZDF, Benjamini-Hochbergih: # W TL EILEIZ BT ApEDOHIIEX 1T 720 &
7z, Indval (Indicator Value) #:%& H\W72i8IEMGHTIC L), AEICindvalfins K& < &7 7 A5 —
IR 2 R O 21T 5 720 SOOI BIT 2 A HAK#EIZp=0058 L7z PLEDOTFT—%
fERTIE, FEEHHEAT Y 7 MR version 4.0.2 (R Core Team 2020) 235\ T vegan version 256 (Oksanen
et al. 2019), gplots version 3.1.0 (Warnes et al. 2020), MASS version 7.3-53 (Venables & Ripley
2002), pairwiseAdonis version 0.3 (Martinez-Arbizu 2020), 3 X OF labdsv version 2.0-1 (Roberts
2019) Xy =TV EHWTTo 72,

RBREER
20194F - 20204F AR RERBEHR A 7 + 0 — 7 v T4

RIFANZ LD, 20194F 1WA A5 93 1l (HAH 23 1l, L B8 25 1, HH 35 i, <
oAl 10 ), 202041213 99 i (HHH 27 f, L4 25 ffl, WRkHE 36 f, Zofh 11 ) o~x» b
ANSEeERE Nz (K3, 4).



54

R3 019FERRERAZT 7+ 0—7 v TRE CEERIIAOFR) 7—22—

P ERIEA, il

Al B1 D1 D2
P9 EAEFNZ et EBI7 (BHEH) | EBI7_(BHEEH) EBI7 (BHEE | EBI7 (BHE) |
T T T TE
1 3 1 2 3 1 2 3 1 2 3
AR EPT
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KYYTAIEF 4T Synandwakia hozawai 1
IOHIAIFLF 4T Anthopleura kurogane [ )
1IX FvIE Actiniaria [ ]
R/ R
ELTEE) Polycladida ®
[i5i Vi)
bisi2 Vi) Nemertea 1 5 3 1 1
LoSaS il
IAHY Cellana toreuma (]
AVIHTAHA Nipponacmea concinna (] (]
JEVTASHA Nipponacmea nigrans (] (]
IJFIY Cantharidus jessoensis [ ]
124453 Monodonta confusa (]
0I5 H1 Monodonta neritoides [ )
FIYIZF Batillaria attramentaria ] 1 2 (] (]
23XE Littorina brevicula (] (] [ ] [ ]
Barleeia BO—1& Barleeia sp. [ ]
DY aHA "Assiminea" japonica 2 3
FXTORTYAR Laguncula pulchella D
YIAVALHA Boreotrophon candelabrum [ ]
EXIVARS Neptunea arthritica D
FhFZ Arcuatula senhousia (] [ ]
LIYFAHA Mytilus galloprovincialis [ ) [ )
LSHF 0 Septifer virgatus [ ]
<H% Crassostrea gigas (] (] [ ]
EXSTM) Macoma incongrua [ ]
RO Nuttallia japonica [ ) 3 6 4 [ ]
IFINHA Coecella chinensis [ ]
THY Ruditapes philippinarum 2 [ ) [ ) 3 [ )
A/ H1 Mya japonica 1 [ ] 1 [ ]
VhAUAA Exolaternula liautaudi _(Laternula marilina) 1 2 1 [ ] [ ]
b5 ]
AV PZAY Eteone cf. longa 1 5 1 2 4 2 4
SA/HN Phyllodoce maculata 1
Glycera RD—18 Glycera sp. [
FheATHTRE Hesionidae 1
I73h1 isetie 34 19 35 [ ] 1 [ ]
YIATIAIBHULLIBEXYRIATTHA | Hediste diadroma and/or atoka 5 62 20 7 [ ]
Trby Alitta dyamusi
IJ3hA Nereis vexillosa 1 1 (]
AFAVIAHIIHLLIEA LA/ TDA Perinereis mictodonta and/or wilsoni (]
A2 Tylorrhynchus osawai (] [ ]
THYAYOaLY Lepidonotus tenuisetosus [ ]
YIhREA Prionospio japonica 34 9
ey AR D—18 Rhynchospio glutaea complex sp. 1 o 1
TRHZEF Spio aff. filicornis D 2 1
HEX/TAEF Boccardiella hamata (] 1
FOA=ZEF Pseudopolydora ci. kempi 5 1 1
SA=ZEA Pseudopolydora paucibranchiata 3 1
TIAFZZESF Pseudopolydora cf. reticulata 1 4 2
VYAATIUT Armandia cf. amakusaensis 3 (] 2
Capitella BO—# Capitella sp. 20 39 4
t s BO—1& H sp. 1 13 25 22 82 34 110 35 9 13
IXeXIHAER Cirriformia spp. 9 11 18
AVEIIAHTLY Pectinaria okudai 1
Desdemona BN —1& Desdemona sp. 4 73
IIhYRAHY Hydroides ezoensis [ ]
VI Pontodrilus litoralis [ ] [ ]
SHELEIDFT
[E[=1E] Cyclostomata L]
B EEPT
Fistulobalanus albicostatus [ )
Amphibalanus improvisus [ ]
FETAHT Balanus glandula [ ) [ )
ILELTIOLY Sacculina confragosa [ ]
Neomysis BD—1E Neomysis sp. 9 3
73R Mysidae 8
THTEIX Ptilohyale barbicornis (] [ ]
E/ZXIAIER Hyalidae 2 [ ]
EXNTREL B O—FE Platorchestia joi or pacifica [ )
ErFHANTIELY Trinorchestia trinitatis [ ] [ ]
—yRrRavaIE Grandidierella japonica 1 [ )
Monocorophium &N —#& Monocorophium sp. [ ]
ROy LI Corophiidae [ ]
—y R ENIAIE Ampithoe lacertosa [ ) 3 5 [ )
Ampithoe BN—#& Ampithoe sp. [ ] 1 3
Jassa BO—1& Jassa sp. o
Melita BO—7& Melita sp. [ ]
FIFAIITER Pontogeneiidae 3 1
e vaTER Phoxocephalidae [ )
<IVWIIER Urothoidae 54 3
=t XFFILY Cirolana harfordi japonica [ ]
Cleantiella BD—1& Cleantiella sp.
X827 LY Ligia cinerascens [ ] [ ] [ ]
1/AYT LY Gnorimosphaeroma rayi (]
NNERTYT LY Chitonosphaera lata 4 3 [ ]
Diastylis BO—1& Diastylis sp. [ ] 2 1
Leucon BN —#& Leucon sp. 1
Crangon RN —7& Crangon sp. [ ] (]
] Upogebia major [ ] [ ]
: Pagurus minutus
Eriocheir japonicus [ ]
Helice tridens [ ]
2 us (] [ ] [ ]
sanguineus []
SN/ TIHAVHZ Hemigrapsus takanoi [ )
XEE Diptera 1
HREWP
FIUONtE Acanthogobius lactipes 1
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AR EINFT
Halichondria BN —#& Halichondria sp. [
RIBEIHNFT
FIFTAIXELF v 7 Synandwakia hozawai [
IABFAIXLTF v Anthopleura kurogane [ ]
biisicd Vi)
AR/ EANPT Nemertea 1
LASLS k78]
NyaAyHY Cellana grata []
AYEHTAHA Nipponacmea concinna [ [
JEVTAHA Nipponacmea nigrans []
Patelloida [
Patelloida heroldi ]
Patelloida pysmaea [ ]
Monodonta confusa [ ]
Monodonta neritoides [
Batillaria attramentaria [] 2 (] []
Littorina brevicula [] [ []
"Assiminea’ japonica 3 2 [] []
Cryptonatica andoi [ ]
Laguncula pulchella [ ]
Ce inomatus [ ]
Nucella lima [ ]
FhbEZ Arcuatula senhousia [] ] 1
E=AV) Modiolus kurilensis 1
1H1 Mytilus unguiculatus
LIYFRASA Mytilus galloprovincialis [ ]
LoHFAD Septifer virgatus
Crassostrea gigas [ ] [ ]
Macoma incongrua [ ]
Nuttallia japonica 3 5 [
Dosinia japonica
Ruditapes philippinarum 1 [ 2 2 [
Mya japonica [ ] [ ]
IFUHA Exolaternula liautaudi (Laternula marilina) 1 1 3 1 [ ]
RR/EFT
AV PZAY Eteone cf. longa 2 2 3 [ ] 3 1 1 1 1 1
EAzFOY Glycera cf. macintoshi [ [
Glycera BN—1 Glycera sp. 1
EFEFO) Hemipodia yenourensis [ 4 6 [
24 3h1 Simplisetia erythraeensis [ ] 1" 20 4 [ ) [ )
YREATIHIBHLLIEEAYRIHTTHA | Hediste diadroma and/or atoka 1 1 [ ] 1 7 36 [ ]
PAeZ Alitta dyamusi [ ] [ ]
IVIAA Nereis vexillosa 1 [ ] 1
AFAITDABLLBA LA VTR Perinereis mictodonta and/or wilsoni ] []
TR Tylorrhynchus osawai 2 5 2 ®
3IFIvOHFTHT Nephtys polybranchia [
ZdHM1IA Diopatra sugokai [ ] [ ]
YhREF Prionospio japonica 34 15 16 [ )
e REATERO—1E Rhynchospio glutaea complex sp. 14 3 7
HX/TREF Boccardiella hamata
FOA =2+ P cf. kempi 2 19
TIAAZZESF Pseudopolydora cf. reticulata 2 1 5 [ 5 10 14 [ 1 11 4 [
VIAATIIT. Armandia cf. amakusaensis 5 2 7 []
FHEIALY Leitoscoloplos aff. pugettensis 2
Capitella BN—1E Capitella sp. 65 4 2
Heteromastus BN—1& Heteromastus sp. 2 1 1 [ ] 16 1 2 [ ] 149 135 4 47 24 307
IXeXTHTIER Cirriformia spp. 2 [ ]
AUEYIAYTLY Pectinaria okudai 1
Desdemona B D—#& Desdemona sp. 1
IIhYFHN Hydroides ezoensis [
1YIIX Pontodrilus litoralis [ ]
SHELENDPT
EOE Cheilostomata [ ]
B BYAIFT
us cariosus [
Chthamalus challengeri [
Fistulobalanus albicostatus [ [] [
XETAVHTTYR Balanus glandula [ [ ] [ ]
Archaeomysis BD—1& Arc Sp. 1 1
Neomysis BN—1E Neomysis sp. 5 2 5
EXNIMELI BRI D1 Platorchestia joi or pacifica [ ] [ ]
EFFHNTIELY Trinorchestia trinitatis [
ZyR ROvaTE i Jjaponica [] [ 1 2 6 [
Grandidierella BN —# Grandidierella sp. 2
bAIROTE LS Monocorophium insidiosum 14 135 34 1
Monocorophium BO—1& Monocorophium sp. 3
FOvS LR Corophiidae 1
—yRAENIITE Ampithoe lacertosa [ ]
EX333IE Ampithoe valida 9 1 3
Ampithoe BN—#& Ampithoe sp. 2
Jassa BO—1E Jassa sp. 1 []
Melita BO—FE Melita sp. [ ]
TIAFTHITTER Pontogeneiidae [ ]
Jasogammarus RO —1E Jasogammarus sp. [ ]
F23TER Anisogammaridae [ ] 1 1 [ ]
<)VWIIER Urothoidae 2 1
AR—IINTLY Idotea ochotensis
X875 LY Ligia cinerascens [
NTHEL ALY Tylos granuriferus [ )
AV/AVT LY Gnorimosphaeroma rayi [ ] 13 5 2 [ ]
NSEOYT LY Chitonosphaera lata 3 [ ] 28 30 4 [ ]
Crangon RD—1& Crangon sp. [ ]
Iav7F+ova Upogebia yokoyai [
AEFHFNRH) Pagurus minutus [ [
I Eriocheir japonicus [
TYNTH= Helice tridens [ ]
TIHAIH Hemigrapsus penicillatus [ ] [ ]
1JH= Hemi sanguineus (]
SR TTHAITHZ Hemi takanoi [ ] [ ] [ ]
ZFH= Ocypode stimpsoni [ ]
Hypogastrura & D—1& Hypogastrura sp. 1
EROrIES Chironomidae 1 2
XABE Diptera 1
HREMM
7+d Conger myriaster [ ]
EENE Eutaeniichthys gilli [ ]
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