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Supply of Organic Matter from a Polluted River to the Coastal Zone

in a Region with Small Precipitation

Yoshihiro Yamada, Yugo Mito and Hiroaki Tsutsumi
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In Kagawa Prefecture, the suspended organic matter concentration (phytoplankton origin) was high in waters dammed by the

river mouth weir. The supply and circulation of organic matter from the river to the coastal area of the Seto inland sea were
studied using 813C and 8!°N. The contribution rates of river-derived organic matter, and that produced in tidal flats and from the
sea were 14-57%, 4 -62% and 1-67% in order. Organic matter produced in the tidal flats was used by benthos in the tidal
flats, however, river-derived organic matter was not used. It was shown that organic matter carried from the polluted river was a
major fraction of the organic matter in the tidal flats; however, it was not sufficiently utilized by the tidal flats. It was also

considered that river- and tidal flats-derived organic matter directly entered the coastal sea downstream, around Kagawa Prefecture.
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7 b rh% ks (N R34, 1998Y).
HARICALNS L IIZ, WECETITIE, BLS
LhEW x FRE LA BRY SR RERICHEE SN TS
D, INDS, IREBROHEEY TR OBERY DR L Lo T
% (Wada et al., 19907 ; /NIZ2>, 1994 ; Ogawa et al .,
1997Y ; Mishima ef al., 1999%). JAJIIKFDOEER ) »
OREL BT EO L E &R <, WA itia St
BT—REECHWSL NS (T8, 19859 ;15 &,
19947). —7 T, WAMIEGEOFNEOFMNITEAE
WX A KREHEPREZANTH S (Yamada et al.,
20109). FINEICB W TR AKRBEE Y b 2 - &
HIN AT & o TR S 7z ko m Ik Cld %
VB C200~600 pg LY, 4E T T 3 100~200 pg L'
yaa7 4 g B EN TS (Yamada et al.,
2010%). Zhuid, BAROMIOE LR TEHUNINSHE
DERETHY, WALBITLERBOMM 777 N D
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FREERLTYA, ANNCBIT B KEHEBEIT TR L,
R FDRIMCTEESNMY TS > 7 b %81
AR S ID T LI & o TS O Y EER - A EsH
SO REGEEZRIITEEZONL, WBUIBIT Sk
B, BICTERFOMEIIBI A ERRALRET L7
DI, AEIED S A OEEIRED A T = A L%
BHONICT20LERHL LNV D,

22T, FNEOHN - FHNE LI R, A
Wy A BE DT 2 B IR BRI 20 T OB RY) D% K
UTEBBAEZ S 22T 5 720 DR 247 - 7.

2. A &
2.1 RAENREBELUCRAEOHE

PRASXT G U E L ER 0 B P iR AL E T A
IR OFEROEERT, FHIINIHBEfEC3 km?,
BB IERL. 1 km DI TH 5 (FIEAAKRER)]
R, 19937). MEOWES MGl CaSRILR % R
WL T A MmN & B <), 1O E A%500~1, 000 m
T, BREDPDRVID, KEFENRZ L, FFEIC
BWThH, FHFHBRAKEREEFEHO2/3BED
1,124 mm &A% Z L ICinz (R8T a, 20069), i
MoOWREIE L, WIDKIZEREETENEEREL., 2072
O, MR EIIZZOMPEIL FRITLNTWDS,
FHINIBNTHE LM T A2 HBEOEN S oLl L%
FonThBY, LR~TPROMINKIIETEKENS,
ZO—EHILDMELRHL T, BFOMINCES R, b
TROEICEFZONE, KERVELAHTLIEEDD
&, TPEHHOEREN L 27O TEE SNIHY 75
Y7 R TEINGEEN, TROBICERL WS L&
ZbNTw5 (Yamada ef al., 20109, IUH - =54,
2011W), b _7z X512, FEHNWITEIC X 5T
RSN KIETHYY 75 > 7 b id% <, F£FY
DI0ug L™'D 7 007 1 )b g (3SR O KM%
Z 4 (Nakashima et al., 20072, Yamada ef al., 20109).
ERFHOEESR - &) VIO LEREORESE - ) v
DEEL50% A TBH (UHE - =/, 2011VY), #
HBANREBICERT 26U PL (AT SR TWE L E
Zboib,

COFEBINOFOFRIZMET 2 TEHE (Fig. 1),
1H2ME, F@EEcFEL, FHRECETFERORENIC
BomIZEDENTE S,

FAAIZ2002E 12 A ISR AN O BRI B 2 G
D% EBREY ZENICHLMIT A2012, TEO LK
225 T CHBY ORI Z 4T o 72 (ZEFAL).
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Fig.1 Map of the sampling locations in Kasuga river estuary.
Black symbols indicate sampling points and star indicates

observation point of the water level of Kasuga river.
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2.2 ZTHEEE

FEHINMOFEB LRSS FTRICH»ITTERNIC30m
FFE T Stn. K 1 ~Stn. KAODFLHI 15 % 3%\, KBWEREY
DWW EIT o 72 (Fig.1). F/2, WOBETEHR I N
17k (Sn.KO) BV THHBHEIWML 2. S5
I, FEBSEICBITAESICOWTE — P LAV E AW
THlsE L7z,

R IIEE S cm O TH AT 3 AL, £ED
50— 1lemBEZHBE L. A0 3R+ EE
RAELAZ, 250um L FOE 52w T, 1NHCIZ
—BRIRE LT, EERET R LR, BREKTRE
L, 60CTERESEZ, TNHIZDOWT, FIRAIRER
F# (POC) & &, MIREEEZE (PON) &F =, K
FLEMMALL (88C), BFRTERMAKL (®N) %4
ML 7. R B o POC, PON IZDWTIE, TLEGH
gF (Thermo Quest, NC2500) % H\THAF 247 - 7=,
dBC, SN ITLEAWENER L/ HE9HTRT (Thermo
Quest, DELTA plus) Z& - TITv, K2 X 0 8%
(%0 FoaiFE) R/

6BC * SISN (000) = (RSA/’/RST— 1 > X 1000

Rsa | BB P OZEFEMAER (BC/™C, “N/“N)

Ror | BRHEWE O @ R AR (BC/%C, “N/“N)
%B, SELOEHICIE, REOEEIIPDB %, &
DEFEEKRAPEREN A % F N FIEHEYE L T
H U7 5o & UK EIZ§%C=10.2%LL T,
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LUV CEHEN L 72458 & A ) ORI T b b @A O
20014E12H H* 520024E12 8 @ 1 F£H O O E0#M (K%
FF' b, 2006¥) %M \CTHM L. sHEEmEET L T
WAL E B, COMEREMAERNICETTALEL,
WIS BRI S ORE R & b0 A FEE % KEER & L7z,
F D%, —H2ABRML ) OFKEEBEICER L.
COREE KRB SICB T LEMMTY, TbEF
W aZbT, SEEEICBT S HROELHEAREE
BWLA B, “LITAR” Lo T L EB AR
(Stn. 4 ~Stn. 7) T, THIEBTLEAIE> T3
ZENFHEIND 2D, WKOEFHRKEDOFED S
EERA L 72,

2.3 EREE

ERRFHAIZ20034E 3 A 22520044 2 B ETEA 1A,
FHINIIHEIC L » TER SN2 EKBOBHETH S
Stn. KO, ZB AT TREOHIT &2 H % BBl Stn. K
16, WITHOBEBSETH S Sn. YO (KZEL0~12m) (2
BWTHr o7z (Fig.1).

Stn. K 0 TiE, REKEIFAKNT Y THRIL, ED,
K, EFERFEEYLHHKER (YSL model 6,600)
THIE L. SmYOIZBWwTIE, KER 7 T2mB
K EAT, A, KR, BTRERTLHBEKE

AR CEEL, 8 (0m), H& (6m), ERE (10
~12m) D3BOXKEREE L THREFE -7, FRILL

727K EHE GE/F 7 4 V% — (Whatman) TA % 1T\,
BB AR, 74V — OB YIZ0.1 N HCI
OB R THRER, wESE, BEYF O POC
PON % TESHEt 2 AW ClE L7z, 72, §8C, §°N
» HEREW R RO R E W Tair L.

$77, Sm.KI6TiE, EiES5cm OFCTREHERY (0
—lcm) L7z, ¥512, 10emX10 cmX 10 cm #
HEHAWTHRBYZHEIL, 1mm A Y 2Dy —IiN—
Thbolzth, ¥—N—LEll¥ko o RBIRKAEY % FRIL
L7z, Z o, KEIEEHEAE S NH6 I3 REEE
WCDOWT O L 72, KEEAEY IOV TE, BifFE
(BER) #WELL. T/, BEOICHEELITELED
By, B re T CHER ) FEWRE L L
7o, MEREMEUEL, NEWEREHIIOW T, AL DM
FE SR & RIBRICILEE 2 L, §8C, SN ZlllE L7z, 4
PN DWW TIE, SRS OV TR R H L,
W RMEIRIC L2, 20O fR VALl AY ) — )
(1:2) WHCHIEZATV 8¥C, 8N Z#r L7z, HE
e DWW TIE POC, PON b 75047 L 72,

3. #& ES
3.1 ZFERE

FHINOEAKIBOER H Stn. KO 2 5 i T8 TR o
B 5 Stn. K40 F COIER L K O T8 K= % Fig. 2
L7, SmKOWKBITAESZ+20cm, Sm. K1 T
F—10em TH o /2. F /2, WHOED 5150m T i D
Sn. K575 Sn. K6 I3 S80em B E D “< 1T A7
WaH o7z, SmKID»H SnKI7F TOEBIZ—20cm
PH—10cmBE BN L2000 E Lo Tw
72, S KI7E D) TIREESIIEICT->TEY), 5T
TROBU A Stn. KAOTIE—105em ThH o7z, Tz, WK
DAEFEREARE L, W FER EROBR A Sm. K1 T
13#960%, WHAEDEREA Stn. K17 TIZH70%, & TID
R & Stn. K40TIXIZ12100% TH o 7.

FHINEAKIBOERH & Stn. K0 2> 50 O FE & T D
B A Stn. K4012 B 17 2 HEREW D POC, PON & A &
BLUEC, §N DZEM DA% Fig. 3 IIR L7, HERY
FOPOCEAEEIT4.6mgg A 538.9mgg ' TH D,
Stn. K1 CREEL %o Tz, $72, S K325 Sm.
K25% CiX, 4.6mg g4 526.1mg g ' LT TH Y, H
HEOERKEDP 72, —FT, SmK30L Y THE T
%, 9.5mg g A H34.Tmg g ' TH Y, RiMlothss
I, POCEFEIEEL, T/, huloEb /S
oz, WY H O PONEAH = F0.6mg g~ 54.7
mgg lTHY, FOSMEPOC LR —FH LT
BC Iz D v T i, Stn. K102* 5 Stn. K250 [ TIL, —
20.9%0 75 —19.4% TH o 7z. ZHiZx LT, Stn. K30
5 Stn. KA0TiE, —22.3% 705 —19.4%THH, Lik
MoME X D& 2 AEAD D o7z, 72, “CIERT
OB A (S K5) Td SBCIFEKL, —22.5%TH -
AR
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Fig. 2  Altitude and submerged rate of Kasuga river tidal flats.
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Fig.3 Spatial variations of TOC, TON, 813C and 8N of

surface sediments in Kasuga river tidal flats. Broken line

indicates altitude.

N IZDWTIE “CIFR” OBBIA (Sm.K5) 2K
VT, St KO 25 Stn. K25 Tid11%720> 5 12% 2 & &
o7z S K30E D FiB LU “CiZA” (Sn.K5)
Tld, N 1£9.5%07%> 5 10. 5%FEfE LKA o 72,

3.2 EEHRE

Stn. K161 817 A HREW D POC, PON & &I ik
DAL Z IR L7z, POCIEH)4mg g™ 5 H17mg g !
T, 8K > T w7 (Fig.4). PON&H &
b POC F%IC 8 AWK o 7. T 72, MR O §8C
13—20.5+0.7% (n=7), 8N £10.2+0.6% (n=7)
T, REREEHT Lo 7 HEYWREO §8CIZ—
12.5+1.9% (n=11), 8“N 1%12.6+1.0% (n=11) T,
FEEEI/NS o7z (Fig.5). Stn. K160 KA A By
DEMBAER, 7IZFTHFH0%LROBERLTE
D, 5T bITHAPE4%, I ¥4 55820%
THholz. v =9 (Batillariidae sp.) O §°C1%—10.3
+1.6% (n=12), "N 317.240.3% (n=12) T -
7z (Fig.5). €77 N IHA (Nerevis sp.) D 3°C 13—
11.6+1.8% (n=15), 8N iX17.0+0.9% (h=5) T
Holz. IXeFTHA (Cirriformia sp.) 22T,
3BC H¥—14.8+2.5% (n=6), N #%15.5+0.7% (n
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Fig.4 Seasonal variations of TOC, TON, 813C and 8N of
surface sediments in Kasuga river tidal flats (Stn. K16).

nd=no data.

=6) TH-ot.

A NNEKE O B S Sn. K0 12 BT 5 BB E Y
(POM) ® 88C, 8N DOFEHMELE R THS L, §5C
12DV TIE—29.5% 75 —24. 0% D% T L, 6 A5 5
OH T T=27% U T e Hh o7 (Fig.6). F7z,
SN IZ DWWV TIE8.3% 7 513.0%TH Y, 6 HICKdE
Noiz,

FH N80 P iC B 285 Stn. YO TiE, 7k
HrogE, i@, TRBOPOM D §°C DEFHIZE)IL
MAA—FHLTBY, 8%CI1E8 AN 5108 1E—20% %5 —
1T%FRETH Y, EOMD A TIE—23%7% 5 —21 % A2
DETH o7z (Fig.6). SN IZDWTD, FE, TE,
TRTEAZLOEHIIMA—HLTBY, BLF8~
10%DMELR L7z, %8B, Sm. YO Tix, BB+t %
L TKEEIIOm 2 512mi2E, KB O TROES
FEMZB L T30psu LEEEADTHEAZIZEALERS
Npodz, $7-FBETREOESEZIIRAKTD 1psu
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Fig.5 Seasonal variations of 813C and 315N of attached organic
matter and micro benthos in Kasuga river tidal flats (Stn. K
16). Open symbol means 813C and black symbol means
8I5N. Bar shows the standard deviation.
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Kuramoto and Minagawa, 2001%).
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Fig.6 Seasonal variations of 813C and 8N of particulate
organic matter. on the surface of water dammed by the
estuary weir (Stn. K () and water column of coastal sea
area (Stn. YO). Open symbol means 33C and black

symbol means 8!°N.

T L@\ NEBEREY CTHENHBICLET 5
(Fig. 7). ToZ &id, AN OFEEIIBTEH
e, THETEESNAERY (W5 REF N
THEEININY TS 7 b iamz, FEN» oM
ENLERE (M) DAOFBRYEREE LTy
BIEERRLTWA, FIZENEIL, ANANLZEHRA
TR g, B T % % 2 L 2%
bNTW5BHY (Wada ef al., 1987, Yamada et al.,
1996'7), FEHINOMITEWIMEL VBHL2ITE Y.
g, B3 AEFERKOMACIZT, 720mEDEXR
FAL L2 AKIBUCIRE IS L D) 85N 38 72 o 7 REE
EEAHLABEICEE L LIS, 72, Sm
KO0 2B} % POM @ C/N 135.9~7.8& — & BI = HEY
T P YARTETHD I LD, HFHINEAET
BT T V7 by OEEPECERYSEEL, Th
PIRFEEANR SN L FERYOFAR L o TVE EE
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Fig.7 The 8'°C and 815N of the tidal flat sediments and their derivation (river, tidal flats and

coastal sea area).

RIZ, FEBEIZSBC, N OfEZ AT, FRNINFEOT
I BT B HEREAH Y D ZRIROEF G OE W % A
. REFRNAAREZAVCREOHEZ 3 254, R=iF
WRORNAEL (Y FAVN—) OZENSFEEE 4 2
(Sato et al., 2006®). ZhiF, T FA L /N—DfED
FHIAGICEILT 5, T2k, REWEIEE - BESh
BN Z DEDPZET B RN H 520056 T, EBIZIE
BEEE R T FRAUN—%BRET 5 I 3L WEENS
Vi, RRFRICBW TR G E LRI O TE RS
LHEBORELE LT, £ LTOFERIIHBE @O
FH#gH®E QT BNEECEERKD 32 E 2 Hh,
FNEFNDIZY FAUN—DEZ RO BVLESHB. D
WL TE, 2 ot S TEICERET 2k FH S
PEBORFETH LY, ZOHH2ED Z LI3HATIC
L v, AR T O POM 25 2 515 A5,
FHI LA Stn. K0 O POM @ §8C, 8N D1E A5 F&j
FIICKELS LTSI E25 (Fig. 6, §3C=—29.5%
~—24.0%, §°N=8.3%~13.0%, n=12), £ 4 89 7
FREBERTOOLEZONLRBHEY OMHE (Sn. KO,
3C=—25.8%, 3N=12.5%) % T KA »)N—¥k L
THOYZORLYVELTH DL EHW L. QIlzonT

b, EGEG>S, BEEPIERICBNTELNL
R OME (L, R%EFE, 34°2455"N, 134°31°277E,
K 40 m ; §°C=—21.0%, 8"N=8.0%, £ 7% 5% 3
B OEEW G T 2 50E) %72, HEEEERY
D N (&, Wada et al. (1987)W|Z/R & 17z Ao Bt
WO DFENL R R COWERMY 75 v 7 b oo
SN fH (8UN=6%) &b b@E\ve. Ko 85N 12 A%
BB IIIoNEL LI LTSN TWS (Kohzu et
al., 2009%)), HEHF N i 12 BT 5 POM D 1 1% & H
(2000) L oTEEOOLNTEY, BEHIZHRT,
ANODSE IR B~ KB D 8T 85N 538, 4% 5 10. 6
%0, OBC A —21%fEETH L. S6I2, LEEIIBITA
3BC DA IE —20.9~—20. 1%, N IZ 7 ~ 9% & 7k &
NTW5, BEENEDEHEEIZBIT S POM @ §3C A5
R T 2 v DfE (—20%, Wada et al.,
198719) 122 L id, POMDIZ & A KNS NI T
ERESNINY TS 7 v THII ERRLTWAS,
FV SN 12D W TR I A & G & 7z 85N AS g
R TI 7 FUBFELTCWwWA LD EEZ LN
5. INHLDOZEND, HBEBHOWREY D C, §°N
X, AN TEEINEW ST 27 DR 8

NI | -El ectronic Library Service



The Cceanographi c Soci ety of Japan (0S8J)

R B DD 2 VI BT B KEHEOZE Ll &8RO F Y o ke

LTBY, INSHEL Y RAUYNIIHWSZ &I3HY
ThbeEZLND, ODOF WA TEE S N-HEY
& LTid, Stn. KI6THES 7z FiB oY O FFHHE
(88¥C=—12.5%+1.9%, &N 1312.6+1.0%, n=11)
L EAYAR

FHRITXRON T AVTHER L.

68:f08c+fr6r+f18[ (1>
ps=fepetEprtfipe (2)
fi=1—f—f (3)

ZIT, O NEIRAERDOTSE, 0 FH
NESREEDOES R, . TEOROGEY, & #
B AR O S°CH, & FEHIMEAEED O
SBCME, o . THHRAREY D §°C i, & @ HEWT D
Y O 8BCE, pe @ WS PSR A Y O §°N 1E,
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mg g 'CH Y, Stn. K174 5 Stn. KA0D B2 gy ¥ —
WAL Twi (Fig.8). 2oz ey, EAJIEO
W SR X N5 HAHEWIZ1,200m 2 T (Sm. K1 %
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Rk, MR PICRR - RL WA EERZ LR
B, LRSS Stn. K30 & V) T o B 5S TIREHR O
90%LL L ANEAKTEAL THB Y, W AT OB A
(HEKDTKERTONBILSE) L IEF DK LHBREATKE <
BhoTwa, ZnICHLLT, HZHIHED POC
A EDS Sn. K30 & V) TR BRI A & LR, S BT
WV AR TRELEDLSL VO, THEIFCE
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B A TIOmg g MLETH -7z, #EF NEHERO POC
EH BT, TAEDI L FOHE S Tlomg g Bl
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Fig. 8 Spatial variations of the TOC contribution rate and quantity of each derivation in the Kasuga river tidal flats

sediment. nd=no data.

Broken line indicates altitude.
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Fig.9 Relationship of the submerged rate and the coastal derivation TOC contents (a), and the

relationship of the difference in elevation between continuous stations and the tidal flat-derived
TOC contents (b) in the Kasuga river tidal flats.

3.1£3.0mg g™t (n=20) THY, MEOMICIIEEL
VRSN (p<0.01, tHRE). SO &hs, EE
P, WADPELSEKTHEMETIE, & ES
WNEHROE B AL, BT 22 LRSS
(Fig.9a). — /A T, TH B K OPOCH A & 120.8
mge ' 518 4mgg ' TH Y, S K155 Stn. K40F
TOBOHKBWE T, I0mg g "2 LEWEER SN
7z (Fig.8). £2°T, FRHEDOPOCEHEAE LML
BRI OESERELOMBER L &, SoRBERER
B, MIBEARSERLHTH 5B S TCFEHED
POC EHEII® 22N H > 72 (Fig. 9b). HIEA
FEAM R A % B R ClE, BRICT IR I B kD h
HPRAFENIE L, KFIZ L 2HBEDAD R L B B0,
EUHEPERENRLTVWKLBRETICHD EEZ LN
5.

4.2 FRIJIFAOTEEICE T 2 BYEH

EP D FBC, N L, BWESHOREEEH 1 o s
BHEEIZ 85C TH 1%, 8N THI 3% DBEINZ /KT Z & 28
REERICH 5T 5 (Denito and Epstein, 19782 ;
Minagawa and Wada, 1984%). Z o Z & #FHTHIT,
TRED X5 \TEHOBEY OMRIE 2 HFoEERNIC
BUILEM L HERYDWEE % GO/ ERM OMES %
fENTS 5 2 LDSTRETH B, FT72, HFAHILTOFESEIC
B 5 FELREAAEY O §C, N OFFAEL,
BRLEEZONDIAEBYEOZI Y L HHITAEN
(Fig.5). 22T, EEAEWELMEREEZZIONS
HHEOERELMEDS L SHRYABY D% T
KIEEEM O FERER O 51T - 7.

Fig. 10i%, Stn. K161 BT 245, KAEAEEY D
3BC, 8N DIEEFHEB L UFHJIIEKE (Stn.KO),
WA NEREEBEEOHERY o §8%C, 8N (Iim, KFEE)

IZOWTRLZDDTHD, 73I=FD§C, §°N DI
FHIMEIE, §8C T—10.3+1.6%, 8°N T17.240.3% (n
=12) Th o7z, FEHEWO C DEFHEH—12.5+
1.9%, SN #%12.6+1.0%TH 2L L h b, 7 I =
BAEWE ELHERLELTWAEEZ NS, [k
2, 757 M IH A OFEFIHMHEILSPC T—11.6+1.8
%0, 8N T17.0+0.9% (n=5), I AL FITH A D §°C
(& —14.8+2.5%, 8N 1315.5+0.7% (=6) TH %
e, AENEFELZEEFEL LD EEILN
B, LEoZ &2, ERNNTOFEEICEBIT 5 KBS
HBYIE, TBONEYEY TELREERE LTHELT
WhHEFR, AT O MG S B R I ARR AT
MIZIZIZEAEFIHENGWEBRENRSE, ZoMEIZ
DWTIE, ERAEEYOFAEREOBERERHLE TOHE
FEICE 2500, F 7213 EWH DAY O/~ 3
AR ORIFEAEY L ) QIERR D RONITHLHT
v, LaLadrs, HEEHRYOKT %% 50 5%
HIESR OB YA EWHES I MR E NN L ik
TROMEY T OERDELZEMSE, TERBICBITS
BERYEBEARESELERIILNIBEEZLIOND.
4.3 Al - FBH S HEBBEADHEDOHIBKICONT
TEIBREHD WA T ~OWEDOMIGHED 1 2 TH
% (Magni et al., 2002%). ®ikL7z% 912, #E5PE
IZB1T5 POM @ 35N KX, ARIGREIDEER Az
EZONLBHOBEICHERTEVWI EPRESINTYS
(Wada et al., 19879, &3, 2005%). FREFZEIZBWT
b330 psu DL L DI RIS OB S TH S Sm. YO D
N IEE ¢ (Fig.6), MAIZBVWTHL SSNDOBHEWHE
DEGNH LI L EZRLTVA.

Fig. 1112 Sm. YO D FERE (TH MW E) 2B 5 POM
D §BC - NMEDH P %, T E IO O #EIF AT

NI | -El ectronic Library Service



The Cceanographi c Soci ety of Japan (0S8J)

Rk 8D D7 I BT BKEBEROFE Ll p o iR~ OB Y O ftis

20

Batillariidae sp.
Nerevis sp.

Cirriformia sp\ \
'_
15 . ) :
Sediment in the pool of the

estuary weir in Kasuga

River (Stn. K0) :
e

Attached organic
10 - matter in the tidal
flat (Stn. K16)

85N (%)

H

Sediment in Seto Inland sea
(Sea of Harima)

1 I
-30 -25 -20 -15 -10 -5

81°C (%)

Fig.10 Relationship of 8C and 8N by the attached organic matter, micro benthos, river
sediment and coastal sea area sediment in Kasuga river estuary. The attached organic

matter and micro benthos values show the annual average. Bar shows the standard

deviation.
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Fig.11 Relationship of 8!3C and 8!°N by the attached matter in the tidal flats, Kasuga river
sediment (Stn. K0 ), Seto inland sea sediment, and coastal POM in Kasuga river estuary
(Stn. Y0). The values and bar show the annual average and standard deviation,

respectively, for attached matter and coastal POM.
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