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Effects of the detention pond on sediment condition
in estuary zone on Takahashi River

Shuzo Takact! T, Toshiki Iwamoto!, Youhei Nansa?, Shiho Koavashr® and Tateki Funwara®

BT IS TEA T A N O LIS B 2 EEBRE O BUR & i GiEKi) 225 OFFKROEELZH O I 5720
Jmiimmi%&r?? %f%il‘lmﬂrﬁt (01C, 0"N) D5 i & R7z. IR OKE L, EHRIBISEV ST & RIFC,
T W29t TRBMITHEAL L7z, FEEb OB Kb O DINJREE L 144.6+34.3 uM, JEJEH O COD 13 58.129.1 mg-dg !
E&U,Jﬂﬁ@yﬁﬁ(MNﬁﬁvBJﬂﬁuMCMIulﬂ9mg@”)tm&fgwﬁ%iLtAWM,@ﬁ.%ﬁ
MW §BC - SENIZZNZEN, —26.6%0 * 11.1%0, =23.2%0 * 6.7%0, =26.7%0 * 2.3% & 72 V), REDEAL L T 72 o 33
RTINS O FAAR T Z IR L7z, 3D S ORI & o T BROERE AL L TV B W EEEAVRIZ S 7z,

In order to clarify the influence of the discharge from the detention pond on the estuary zone in Takahashi river, flow-
ing to the Straits of Bisan, we researched the sediment conditions and analyzed the distributions of carbon and nitrogen
stable isotope (6'°C and 0'°N). In the upper reach of the estuary zone, sediment conditions were good, on the other
hand, the lower each became worse rapidly. The concentrations of DIN in the surface water and COD value in the sedi-
ment of the detention pond were 144.6+34.6 uM and 58.1%9.1 mg-dg”', individually. These scores were higher than
the mean value of the estuary zone (13.7%5.3 M and 12.2%9.9 mg-dg™!). The value of the 5"*C and §'°N on river
zone, sea zone and detention pond zone were —26.6%o * 11.1%0, —23.2%o0 * 6.7%0 and —26.7%o * 2.3%o, individually.
The stable isotope values in the three stations around the detention pond showed similar results to the detention pond.
These results suggested that sediment conditions in the estuary zone were aggravated by the mud discharge from the
detention pond.

Key words: Takahashi river, estuary, detention pond, stable isotope, bottom condition, J °N, §1°C
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WEI ORI Z HE & LT, ke R ABRREEfTTbh
AT LT A R 52T b, flEiRdds, TR
HI, ROV, £ DD 500 (F E,
2002; £I, 2002; FEAR, 2002), FTHLMDVTIZE o
THR SN L FRES G A 5 OFFK A RIS 2
BEBIZOWTOMRIIL .

TSRO, TR, FTHomiEs B
fibh, b LilETHoWiTEMA THREDY) - 72t
2, ZOHIIER - 2K AP L Gl S D, Z 05 R
T ORI L ) KL 2D, PRI
AT DRAKEHARSNTIHE T 5. £ 0T Tlg,
B RPERZE AN E LT, L oBERISCT Bk
Maf L-iissit Gikith) 21D, KAZEDHE U 2T
B2k %2 B CTHEK S 5. $2—E8TlRRY 72 AT
Hk$ 5. 2ok R, EEoPIkic&roz
L, JVERE UNARIZ A, 2000), #EE (FHRIEI2,
2012), ¥RE (E4E2D, 2008) WMz, HEE (4
137, 2007) THE SN, WOONHETIE, YRR 2R
ELToEk#EERLL TS (HILE, 1997; Guangzhe et
al., 2013).

WK ZE —ERHWE S 572012, BN TIE
T N OFERHEROMRENAE LTS L LB, K
AR K EOERBINEL, ZOHKIFELALEE DK
B, KEREYE SRR S Tw s (ix
K, 2005 4R, 2012). &2 A, WL TIIIE #HED
MEOFENR NS LI, TiictE) gl o2t
WEL L7720, EWOEEZIZ-X) 35T LITHL
V. EO7, BREE TR D P o B MR R T
OB DO CHHFEO—D L hoTHEY, HAMIZY
fRIAACRD SN TWv 5 U ERBURHFE ThEEOPIK
M o BH PR A2 AR 5 BREE B A 12D W T http://www.maff.
go.jp/kyusyu/seibibu/isahaya/assess/assess 01.html 2015 4f- 4
H1H).

B LB D PEERICAL I 3 2 W) INE, IR 111 km,
VLI R 2,670 km? TR IR R KO — ) TH Y, A
BHEMTH L AP, KT3I Z B TR 1A
5. ZOWIEIE, KEIRICBWTEME3ml e
b ens (LERZET, 2007), T#EIRHICIZE T RA
DT EPILEDY, IN< 7 ) Meretrix lusoria ® ¥ T 7 F
Salanx chinensis DU TdH - 72 (FH, 1973; 1HEF I3
A, 2008). AR, FNLORIZEL WAL, FIKEH
HRD SN TWDH, WO BT 2 MR 7%
W22, AR A,

AT, Mo FMICE, 196141275 5 7z i i
HAAEL, BT RO T i % i3 2 %K% AN
ZHEUTHAT S, AEBOHEIZHN0.17 km? T, 18
EOBEFERICW B OKMEPKRE Y T2 AH L, TR
KM ZBR L, MARICEY F2MioTHKRT B, 207

B, M S OPERDST T IROKE, EIZE 2 5B
BRBEINTVDS, 2B, WIBEoOWEIRIZIZ it e &
BB T 5, ORI A LA E R)I % 8@
UCHHSICHAT 2 2 e h s, AP TG e Lzmgll
DI BEANOERE W BN S W EE 2 bhiz,
ZZTAMZETIR, BPENOWMIHRICBWT, EERE
DOBUREIRT 5 L & HIThRFE - EHRLE FMARE O 54
IRz ZFORRE, R SPER S B AR AT
BWUCHERE T2 2 L0 X » TREAEIL L TV D 2 L AURIE
ENoT, UTFICHET 5.

MR EFE
IREERE
20064E9 H 6, 7 H OIS, RN O ILERY» ST
FEANSREE L7263 SIS B W T (Fig. 1b), SMAIERIEE: (B
HAE) VTR EZ R 22, BRI 723N, Bl
THTFICE > TEL 2 ERE, B—2REL LRI, —
MAWRANICRSE Y, mAME (L), @ity =
(AVS), RGFEOGHIM L 7. IL & AVS I3 B AR
$F (HARBRBE MRS, 1993) I2HEVy, JR3IEHE % v
T, 0.063mmLLTFOFEEITOVTRD .
KERE
2006410 H 19 H (BkZ), 20074E3H2H (4%F), 5H23
H (%), sH27H (HEZF) oOi#l Rl Fig. 1b O ¥l 2
1-13, Fig. la® D1, W1, W2 ® F 1 & JiK & (F 50 cm) (2
BOWTHKZITo 72, B, DUIZFEBAE, Wl & w2
WSRO ERICALE T AMETH D, TR 723K IEWE5E
B - 72D HIZGF/C 7 4 )V % — (Whatman #182) T
2L, AR IR 5T 38 TRACCS 800 (BL-Tech #t:
) |2X Y, NO;N,NO,-N, NH,~N, PO,-P, SiO,~Si D 73 #7
WHEL 7. 72, Fig. 1bD 13 SIXILBHFA O R EE
& LTI B3k, s, TiiEMEET S L)1
e L7
KEHE

KREHA L b TAmER L, A 1-13 TIESM AR
2 (MAAEE) 2HWT, DILWIL,LW2TldD v 7<% v N —
VRIS (HEAHE) ZHWVCEREBEZRML 22, SR L
7L, B THTICI o TIL 2 EREE, BW—2IKEL
L 7212, pH/ORP#FPH-6600 (/1 A 7 A4t#) % FlvC
pH & ORP DL Z AT - 7. —EITDWTIE, BFFEFTICH:
L0, {LFMBEZERRE (COD),IL, AVS, RO 5
i

A R L7 16 5 2 U (n=64), AT L7z
6IHHIIDOWT, EM#ALZAT - /2 ECTERG G ZIT 0,
B EERSOFGRE RSB ERD. BB,
ZOBOFRHREICIE, BEHLEY 7 = 7 2R 2012 ver.
1.14 (SSRItHE) % Hw 7.
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Figure 1.
W2, D1, S1 indicate the detailed research stations.

TERMGLIFILAE

AZRARFO DL W1, MIE1-13, BLOSIOEFH 16T
BT, LREOERESHTHOY > T Vo, the
FHNC Ty 7= o= VIR (EEaHE) 2 HWvwTER
TR % 3 S 2 WARIC L TR AR L 72, BIHITB VT,
FE12cm (FEEl1lcm) & FKE5-6cm (FKES5cm) OJE
RARIL, WIS HE - T sifRfrE L7z, Ralifz,
Yoty MTHMIROR T2 Y b X AR CALE L 7-.
HK CTURHTE, 100°C TR S ST o@#EOh v 7
WA A L7z, JEEHTEFEAL108 (Fisons Instrument f:
W) LE SN E Delta S (Finnigan Matfh#) Z# A& D
FHBOGN Y AT 2% CTaARRERE (TOC),

EERWE (TN), RIFREFRMAL (6°C) LBREE

A (6N) OG5 247 -7, 6°CHB X U 9N=[(R_
ample/Retandara) ~ 1 X1000 (%0), R="C/Cor PN/MN, & L THE
HRED L O T o TR L. b, BROEREY
HEIRKHOERTH Y, KEOHEYHIIPDBTH 5.
AFE TG L L@ omMgo £ 52220 ko
RV OMIGIRA D Y, ZOMIKIRO FAARIE R 7 5 T
wWeis, ThEholfifkltofiz oy Fxoomn—L L
T, ZNODOFEBEIFMT 52 EATWEETH S (Fry, 2002).
FIT, WEZEDOFEELIcmESecm D IBC, 0N D
AR OMRFME LT, UToXE P TIENRICB T
LB DO GER e R L 72,

133° 43'E

Study area and sampling stations. Black circles in Fig. 1b indicate the stations of wide area investigations. Numerals and W1,

6[3CMIX:ﬁ( . 513CX7+fY . 5]3CYl+fZ . 513CZ’
515NMIX=ﬁ‘ . 515NXr+fY . 515NYr+jPZ . a‘ISNZr

A H=1

ST, xcCUPRBAROFGE, £ IREA R
Woz53, £, REWEEA Y OF 55, 6BCx' @ ik
AR D 61C, B, WIREOFEW D 61°C, s5Cz'
REHERIEO AR O 61°C, 6 "Nx' © HEEHO A D D 9N,
SNy IR OB D 6N, 6Nz + SR O A
PP D 9PN, §53Cyx * IR O HEFRE W) Hh DA W D 6 1°C,
Ny - TR ORI OH I D SN EZRL TV 5.

B, WwERIFIE S, MIEFIE WL, PREEIFIZDL O
T W
=R

SRIoAO%CE T 2 EESH
200649 H 6,7 A 2B A IL, AVS, 75 D54 % Fig. 2
R L7z

W ERIC B 5 IL133.9+2.6% (CFIMH = LR %)
Loz (Fig. 2a). BEMOPEARTIEL L ZORGICAL
BT HMETI0% 2R 2 EWEZR L7225, W o
FHEIE L 2D, PEKEE L D RIRICHALE S 25T
FIEFTRTOWWRT4% U T & % o7 AVSI30.25+0.36
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FERTI, CEARRE, B, AMRER, R

mgS-dg™' & %57 (Fig. 2b). FEMOPAKIME L L 2D
MPICALE T 2 TLOmeS -dg ' 2R 2V EE R L
725, WINRO FiEi SR 20, PRI KL D i
BT 2T ClIRIZIETRTOMWRIIB VT2 meS dg ' BA
TEZeol ROHIZ29.1£22.9% & % - 72 (Fig. 2¢).
B OPEKEE L & ORI E T 2B RT75% %
ZABEER R LD, RO iRz &2 oz <
Y, HEKEB L D BIRICAE S 29T, 1 ZIETRTo
WRAZBWT50% LT TH - 72,

KERAE

W1, W2, #5113, D1 O 3K & EEIZ B 5 NH,-N, PO,-P,
Si0,-Si, DIN £ FE @ U ZE I i % Fig. 312m L7z, & d,
DIN{Z, NO;-N,NO,N, NH, NigEDEEHMETR L 7.

NH,~Ni X, WL, W20 £ TIX1.4£0938 L OF1.2+
08uM, EBTIE35224B L F13x1.0uMERY, M
1-13 D FJE O FIGME 120742 uM, KB OFHfEIE1.2-
5.8uM & 7% - 72 (Fig. 3a). DI ®FKJE TIL40.9£27.0 uM,
JEEJE T3 35.0£25.1 uM & 72 o 7.

PO,PiREEIX, W1, W2 DZKJE TI30.27+0.08 5 X 170.20
+0.09 M, JEJE TI20.43%0.163 £ U70.24%0.09 uM & 7
0, WE1-13DKE T130482.11uM, JKJE T3 0.58—
134 uM & 72 5 72 (Fig. 3b). D1 DFEETIZ6.30+3.01 uM,

JEJETIE 6312257 uM & %2 o 72,

SiOSiiFE 1L, W1, W2 D FKJF Tid149.7£66.6 B £ O
143.4+51.6 uM, JEJE Tl 158.5+46.7 8 £ ¥ 154.6+44.8 uM
LD, WA 1-13 D FEE T2 30.5-86.3 uM, JEJE Tl 13.8-
39.9 uM & 72 572 (Fig. 3¢). D1 DG TIX158.2+32.2 uM,
JEJE Tl 180.1+25.5 uM & 72 o 7.

DINGEEIX, WI, W20 RETII41.542238 X V384«
193 uM, JKJETIL45.0+x1728 X TU382+302uME %D,
T 1-13 D FEETIE10.3-284 uM, EKJETIE6.6-12.1 uM
L7572 (Fig.3d). DI ®FKJE Tl 144.6:343 uM, K&
T2 13742425 uM & 72 5 72,

WFNORAEHICBWTH, W1 E W20, #lki1-13
O TOWMELRENRON Lo/ Eh s, FKigLIKRE
DENZNIZOWTIUFELEZ FO RO iR (WIB X
O'W2 5 n=8), I8 (P4 1-13 5 n=52), D1 (n=4) O3 H
(29313 T, Fisher DZ HILBMIE X T o72& 25, NHN,
PO,P,DIN(Z, o2& B L TDIIZB W THEME, kK
EEbITHWEE /R L (p<0.01). SiO-SiTIE, FMH,
JERE & B & iR U o BB & D1ICB W T
BWitizm L7z (p<0.01).

EERE
W1, W2, #l S 1-13, D12 B 1) % ORP D FIH M X, Wi,

(a) (b)

IL (%) AVS (mgS-dg?)

Mud content (%)

Figure 2. Distributions of sediment conditions in wide area investigations. (a) IL, (b) AVS, and (c) Mud content.

Darker areas indicate the higher value, individually.
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Figure 3. Annual means of water qualities in detailed research. (a) NH,~N, (b) PO,~P, (c¢) SiO,—Si, and (d) DIN.

Bars indicate the standard deviations.

W2 Tl ENZFN51.62100.0mV, 70.0£79.0mV & 22 0, il
M 1-13 TlE—182.6—108 mV & 7% - 7> (Fig. 4a). D1 T
—-193.3+49.6 mV & 72 o 7=,

pHIX, W1, W2 TIZZENEN6.5+02,6.7x02 & 7%,
M 1-13126.5-7.1 £ % - 7= (Fig. 4b). DI Tl£7.2+03 & %o
7z.

ILIE, WI, W2 TIZZENZEN1.020.0%, 0.7£0.1% L % 1),
T 1-13132.3-10.6% & 7 - 7z (Fig. 4c). DI Tl¥ 154+
0.6% & 727z,

AVSIE, W1, W2 T3 Z1210.020.0 mgS-dg™', 0.0+0.0
mgS-dg™' &0, MWri1-13TiX0.0-1.4 mgS-dg™' & o7z
(Fig. 4d). D1 T3 1.9+0.4 mgS-dg™' & o7z, I 4,6, 10,
11,12, 13 B LU DI T E K LOFREE L 72 5 0.2 mgS-dg™
(HAKPEGFEG#ER S, 2012) 2 EEbY, EEIZE/LL
TWwWz.

COD ¥, WI,W2 T i # 1 Z& 112.0%+0.6 mg-dg™', 0.8+
0.1mg-dg™' &7, Wr1-131F2.7-31.0mg-dg”' & %2 o 72
(Fig. 4e). D1 Tl 58.7+9.1 mg-dg™' & % » 7=. 7 10, 11,
138 L U'D1 TlE, EREILOIREMTH 520 mg-dg™' (H
AAKFEB RS, 2012) 2 LmY), REIEE/ALL T
7z.

RFIL, WL, W2 TIEZNZN2.8+0.6%, 2.552.4% &
0, AR 1-131213.7-91.0% & 72 > 72 (Fig. 4f). DI Tl
93.7£0.8% & % - 72,

NS EROCHHICOWTER TGN 2ok 2
5, H—ERTOFGFRILT% FFRGTOEGRIL
143% L %), TOMHFIZLD 859%SHHITE /. F—
FRITIZES, I, AVS, COD, RAHEPIEDONRT ML a
AL, BLERSIEpHASIED, ORPAEHDRY MV %R
L7

FRROMREZ I, F-FRS LS ERS A E
Tay ML ZAH, WTNOFEHIZBWTY, DI
FACHEGE X, 10, 11, 1313 JE S & DI O BICALE L7z
(Fig.5). W1 & W21id, WIFhoFES F&E L) ZEMIH
L, WxE0, 11, 13 TR R i, B Lo
YT I S 7.

REFG AL DA TR

AZEFAREODL WL, 54 1-138 X O°SI THRILL 2%
JE1lem& 5 ecmDERFD63C & TOCOMBRE RS L, DI
DFEF1em® 63C & TOC 1L —27.1% & 60.5mg-dg™!, #*
J&5cm T ld —26.5% & 47.7mg-dg™' & 7 - 7= (Fig. 6a).
WIDEE 1 ecm? dC & TOCIZ—26.8% & 4.4 mg-dg™',
J&5cm Tl —264% & 1.1mg-dg™ & 7% - 72. SIDKJE
1em®§BC & TOCIE-23.1% & 10.1 mg-dg™' & & ), FKJF
5emTlE-23.2% & 11.4mg-dg' &% o7z W 1-13DFK
Blem& 5em TlEoBCIE—26.5--23.5% & 7= b, TOC iZ
2.1-33.1mgdg’' & o7z, 2D HllN10,11,13 Tl
BC 1% —26.0--26.5% & % U, TOC % 21.8-33.1 mg-dg™' &
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Figure 4. Annual means of sediment conditions in detailed research. (a) ORP, (b) PH, (c) IL, (d) AVS, (e) COD, and
(f) Mud content. Bars indicate the standard deviations.

(o]
O
o

Figure 5. Variance of PCA analysis based on the six sediment parameters.
Spring: A, Summer: @, Autumn: O, Winter: ll. Numerals indicate the sampling stations in the estuary. D1; sta-
tion in the detention pond, W1 and W2; stations at the upstream side of the weir.
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Tofz, TNHO3WAIE, WEEEOZ DM & 2 X
% & OBCOMEIZML, TOC DIEIEE - 7-.

[FARIZ, R 1em & 5ecm DJERT DN & TNDOHLRE
AbE, DIOFEELIcm® N & TNIE2.3% & 6.0 mg-dg™",
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Figure 6. Relationships between (a) 6"°C and TOC, (b) 6"°N
and TN in the sediment. Samples were collected in winter re-
search. Grey markers: Results in 1-2 ¢cm on surface, black
markers: results in 5-6 cm on surface.

FJE5emTlE2.4% & 3.6 mg-dg™' & % -7z (Fig. 6b). W1D
EE1em D5 N & TNIZ11.2% & 0.3 mg-dg™!, £E5ecm T
1310.0%& 0.1 mg-dg™' &7 o7z, SIDXKE I ecm DS N & TN
1£7.5%0 & 0.7 mg-dg™!, EIES5em TiL5.9% & 0.7 mg-dg™' &
oz, WEI-13DFEE 1 ecm & 5 cm TIX PN 132.0-13.2%0
LD, TNIZ0228mg-dg ' & o7z, 29 Bl 10,
11, 13Tl oPNIE2.1-3.1% & 2 D, TNIX 1.5-2.8 mg-dg ' D [H]
DEZER L7z, ThHD3MEIE, 2O R RO Rk
BHARD E NI, TNOEIZE - 7.

Fig. 6 DFERZHIC, EE1em & 5em DRl oBC &
OPNODfiZ 7ay b Lz Z A, WIDEREIecmE 5Sem
X oBCAME L, NP EWEZ IR L7 (Fig. 7). S1 T
Mg & HI26PCAE L, SUNDHREDMHEZ R L7, D1
TG & B IZoBC MR, PNV fER /R L2 F
7z, WEEOR M 1-131%, (1T WL, S1, DI 2R3 AT
MiZ7ay b E3hs.

WD BCOED2F L YWD NDED2FDE
FHiEZ R, ZOEON )R A W o F AR o ik &
L7z, 2, MEMoPCE sINEhZEho£ED &
WS OEMEEZ R LZZDDTH L. ZOMRKE, £
lem 28175 W1 & S1,S1&DIL, DI EWIOHEHX, Zh
Z152,66,89L7%0, KE5ecm TIEZENEIN52,48,7.6
Lol

F/, FA—lEICBWTEEIcmESecm DD FBPC D
DR L SINDAED2FDEFHEDF M Z b LRI
JEH DAL OB ZFHR L72& 25, WL, S1, DI DJIE
WCZNEN13,16,06& %D, FR1-13DFIHfHEIL1.8+
1.6 %57 A, TYFXUN—LLTRAL, Wk
S1 & D1 Ol wi [ o FHEE & RN [ o R AR e o Bk % 1

14
] o5
12 wi
] A w1
10 A A
. 7
® 4 60 °
< 81 9 2
s 8 12 o Oe & S1
; 7 o ©8 5
% 6 1 o 12 ® O3 * 51
8 ® 3 (@)
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4] 1010 13 6g ©2 ®1
13 \‘ '/o 11 ®9
2 ] = Rk et o 4
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Figure 7. Relationship between 6'3C and 6'°N in each stations. Samples were collected in winter research. Grey
markers: results in 1-2 cm on surface, black markers: results in 5-6 ¢cm on surface.
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Figure 8. Contribution rate of detension pond. Calculated by
the 8 1N and 6 '*C. Darker areas indicate the higher contribu-
tion rate.
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