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ABSTRACT
Agte QI A HAZCA 718 28l 54, A= H ¥ 85 % Fa 2 acls welahy] s gat 5=
vl Akt A=, @714 f7l= 2o, AT e B A4S 9YD 58S SR A AR /1T A(E0),
SEAE FH(ED, Lol= A2 B H(E3), Aot 24 o o AH(ES) o2 A5k frldast 5= W R
Yo, Qe ske= A B0l 718 =7 YerLen, 915 sl (94 Bl B3, E5) 22 25 312 0 2 rAastalrt. @714
718 2al& 4l 982 A Boel A 212 260.6 mmol Cm™ d'2H91.4 mmol Sm™ &' 2 915 g ER T 242k 4 -9, 6
=541l 57 vebdh @714 17 1= Zsfloll A B4t ghelo] ZpAIsh= BlE2 A4 B3, ESOIA 11 -23% BR|eh 202 e}
SO, A B0, 1A= 47-70%2 4t o] o8l @714 f71= sVt Fesle 2 02 Yebdtt. Bt 714 71=
woll &t AT e 8F free g o] vl w2 A2 UERITH = 0795, 0.777). R, Z3H EO, E1, E3°l|A =]
HE 2R S2d 571840t 571902 242 AT 878k 771 a0k 771919 120 - 510%9F 26 - 178%E EHo=
A0 2 vttt ol 9] B2, Alste /I A Bl A= W 7 1= #elle o8 e et 8 717 Fgel] ofs) 2=
lom, st §718 Folhe A5 GTE 85& SAMNA FILE oV 12 5 a2 vt

We investigated geochemical constituents of pore-water and sediment, rates of organic carbon (C,,) oxidation and sulfate reduction
(SR), and benthic nutrient flux (BNF) to elucidate characteristic of C,, oxidation and its control in the coastal area near Lake Shihwa. The
study sites were selected in the vicinity of Soraepogu (E0), Songdo tidalflat (E1) and Oido dock (E3) and in front of floodgate Shihwa tidal
plant (ES). The C,, contents in the sediments and concentrations of ammonium and phosphate in pore water exhibited the highest value at
EO, and gradually decreased toward the outer sea (E1, E3, ES). Rates of anaerobic Cor, oxidation (260.6 mmol C m™ d™') and SR (91.4
mmol S m? d™") at EO were 4 —9 and 6-54 times higher than at the site of outer sea (E1, E3, ES) . Rates of SR at E3 and E5 accounted for
11-23% of anaerobic C, oxidation, whereas it comprised 47-70% of anaerobic C,, oxidation at EO and E1. Rates of C,, oxidation and SR
showed a highly positive correlation with the concentration of dissolved organic carbon (r* = 0.795 and 0.777, respectively). The BNF at
EO, E1, and E3 accounted for 120 —510% and 26 — 178%, respectively, of the N and P required for primary production in the water column.
Overall results suggest that the C,, oxidation in the sediment controlled by concentration of dissolved organic carbon in the pore water and
the excessive Cor, oxidation stimulates the benthic nutrient flux, which may cause a phytoplankton bloom in the water column.

Keywords: Organic carbon, Organic carbon oxidation, Sulfate reduction, Benthic nutrient flux, Lake Shihwa
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LME

SUEh= 1946135 E] 2011 7HA] 2F 231,624 haoll Gots =&/ 7H& 55l SFFE|ITHGRI, 2007). 0]+ Z38He
(30,240 ha)2] 2F 7.781, 12] 31 AIFE(184,700 ha)2] oF 1.3u[0] @oh= fRo|d, $-2jufate]] Brw 71,280,000 ha;
Koh, 2001)9] oF 80%7F i A} FARRE =2jole}. o]2et ZFEAL e ot JESS T2 5U-84] 89 54
(70%)7F 718k 4, =7, 3 9 {419 B2 (30%) 08 E-8E o, eadol=Asd 14, 3dd
I FARS QIREAEA] 24 Fo] 2 02 A qa A4 Aol whet sskekal ITHGRI, 2007). o213k <l
72 gt AJ573sl BlAE 54 5o s et e Wt ohuet st 58S Agtole A

5-0] 418 714- 2 th(Han and Park, 1999; Hyun et al., 2004; Jin et al., 2013; Kim et al., 2017). ©W=HA]
BiA P2 S 2R EH 909 7718 2 ed=do] Ao & Fofi=A] ¢kt A Qo= 74
ofe} AZ B8 Z 2] QL F-E 7153 A, A= i AYeiAl o] HEkE 22 4= gl
T Aol Sl SIA[SE A7 19k ozt g o] 24 2Rg.0 2 el w2 WA o] o] gAJE|o] w2 At vt A2t

=37 o|th(Koh, 2001; MOF, 2004). =51 A3l -2 tlolst A F5 Alo|of] B2I5H] 917l HolAE = <l
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Sff g0 glo] whEA| ZRYEH, ool S-S Sl e =i i A7l B e d= e Hohold A

o misd, ZEARRl ] Axpa WA, I A, Rk Ale) 71 E F AT |7 A ITHKEL 2005). £3, Al
g 5O F2 0 & A&EHQ] 1Fo] ZlPE|o] gLom, QI AR et o]
S 9 slpA el e Foll s o] et Fdde] FUEAL JTHKWRC, 1998; MOF, 1998). |23t -f7]& 5
7h =g At B[ ZolA A 5 EIAE 4 mmol oA 526] 1 Ee] 271 9 9714 frlE wol(EEAs] I
ek, A 2he) Al 714 71 RellS) St ol ool e Eoll F e E ek (Canfield e al., 2005). 24t 2Hd
Avlg S ol al 735 24 0 8 AARE ThFAS AT Gray e al., 2002). RHE, 4712 B3fjo] s -G-2]F
BFHEF= 7508 Frto] dap ol AR 719 (benthic-pelagic coupling) == W, FHeRt <
oJofslat opat -G5) 7o) =4S 4Rt Boynton and Kemp, 1985; Hyun ef al., 2013; Matos et al., 2016).

AL 7RI = QIgh sl e HIStE Xdatar, ofof] thgk /RS nhdsly] flsliil= Eld =l A 9] 7 1E B, vl

| A<t AYERAO] mI A= Gt 22 A SFHA dpdof tigt A7 WA o = o] fojof jith

7] ABkE Q1 ARt ol A a8E A ARt WSake] Bl S 913t 5=53 = (Park and Huh, 1997) 2 #]
A5= v(Kim and Kwon, 2004; Jung et al., 2012) A}, B[ A& W nsda2 5 M3 Lee ef al., 1998; Ra et al., 2013)
o} 2 AEF FRAEA Sk Al TRt At ol R o] Fom, frlE woliet T AA|sket Edee A

o =20] 310 Y
]:(ILIT o H

o — T

nERk Aol 2 o] HA2 Aleke QI ARt slidelA, (1) EdE W 3=2] Aokt AR B25AEYH(2) HEE
O F 71 712 welieh At ghde] 1 WejetolE 2dske 891 1184, 3) Ul weldd a2 851

1
FEHol A o2 AL AA S 4= U= A = (benthic-pelagic coupling)E Ttefsh= oIt

2
2 A7 91 AR ARE 20159 790] o] ol 0r], AT HHE AL QL AH(E0), $= A HEL, 201%
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Fig. 1. Sampling stations in the vicinity of Lake Shihwa.

2.2 Nz

A% o= UL 7| 2 gt 2, 2) ko] whet AA2skeiet. A5 BT F= UL A, Qi)
oA F=l4f o2 (Whatman, CA, 0.7 xm)E A3t & EA7A7E2] @5(-20C) Bykslgitth. A54-aw T4
500 m19] S5 24 oA (Whatman, CA, 0.7 x#m)& o3RS, 10 ml 2] o] Hol &Fu|E LA & 2gsto] &
A7A712] B5(-20C) HstSich B8 A= wehe 2|43} 57| flofl =55 ol-8sto] JFstl o E 3= 5=
= i Zlefet i A= HoH W4 6.5 cm, Z0] 25 cm2] o} Fo|E o] gste] etk 14 9B BalleTt 5
At ghE S5 919 B4 E Alme 22 W78 10 em, 40125 em@F U7 3 em, 20135 cm @] o} ol & ]85t E
e Aottt AL 855 SHS A13 EAE Alme W 10 em, 4] 23 em @] o} 3 FojE o] §5lo] FHES
sttt B B3 E Alms @A W Basio] dgd4d= fRtskl:
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EE 217 30 cm @] T (secchi disc)S o]-8oto] AAollA] 8ete 2 ZA6Hth 5 YA RF 2492 94
A5 H A7) (QUAATRO, Seal Analysis)S ©]-&51ATE GE4-at 90% OPIE-S Fo] WHIA|Z] the WAATE 2 24X 7F
T2 5 ST A|(Shimadzu, UV-2401PC) S o]-8-510] A5t Parsons e al., 1984). AE-2F T =0] AxPAAE =
Asp7] QJ5l, CO,E AR o]-85k="C 7|H(Steemann-Nielsen, 1952)2 ©]-85}0] 3Fg&(P) 1} F=(1) 2] & 715
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ch ZF - QHe BE 52 1 L Z2A AJoF ol Y11, “C(NaH“COs) (Perkin Elmer Inc.)S FQsto] & 4l &
7

A=A 0] (5 —100%) 7} =0 = viFE=tA T o Yo ©-2 3 ICES incubator (Hydro-Bios, Germany)©fl4] 2A|7F
HjFST A (Colijn and Edler, 2002), %ﬁ/\_:iﬁll FH2 Al 0BAKE 577|(Biospheriacal instruments Inc.,
QSL-2100)Z o]-85}o] =751t 422 3k 24 7|(Lklabkorea Inc., LC-LT230)2 ARE5Io] @4 4~2-& -F2]5}

Rt viFo] Bud SA| FrElAdH Oqﬂr;q(Whatman CA, 0.7 pm)& 3Rt 7 oA pRE 4433-87 13l EaL, 3N HCl 1
ml& 20| 24A17F S5 (Huming)oto] F7|€t4E AlASIH &5 ] B A== g (Scintillation cocktail; Ultima
gold, Perkin Elmer Inc.)& 10 ml 20] Y4aof 2 -3Y RS 5 HA4A4=7](Liquid Scintillation Counter; LSC,
Tri-carb 2910 TR; Perkin Elmer, Waltham, USA)Z % 5-1|4(dpm) & S5t 29 54 Al a2y a-E0] 114
g eraro 2 gHeko] QAR Aol ol §51ict

2.4 E[ZE Ul 2|elet &=

EAEo et 382 FAE e Fujet iz 1, & FARSH ALt (Mortimer ef al., 1998). #5- EJ4E(0-2
cm) 9] FEL-as EE AE TAVIR EAE 1 mlE F510] 90% oMlES Yol & tha W HIR 240 55 & 583
L A|(Shimadzu, UV-2401 PC)E o8-t 4513t Parsons ef al., 1984). T35 EHE(0-2 cm) W F 7|84 (total
organic carbon; TOC)2} & A 4x(total nitrogen; TN) -2 E|AE-2 527X AIZ] 5 0t AP(agate mortar) 2 22 SkA]
Z1 T2 1 N HC1Z F7]8t(inorganic carbon) & A7 $H 5 54 -2-7](tin cap)°ll ©oFCHNS €4 24 7](GV Instruments,
EA1110)= 24515 3= Ul A8kt A& 242 Sloll Eld=S daviaz 330 | @714 vhA Qtollq o] Ea2 ¢
A gtoll Fal H4E2(3,500 rpm, 10 A1 & TRA] @71/ HEA QFollA] 548 Folo] FA7| SfR|(MFS-25, CA,
02 sm) HHEE AN O 348 AR, $35 Aok N gl 3 T4 YIRL 2ml
2ol %71 %20 wl 2] E3HH AF2(HgCl,, 125 mM)S 2015 T FIA (flow injection analysis) 5= 0|85t =74
SIITHAZRA: 5 £ M; Hall and Aller, 1992). QMAHA2 FUA AH5E47](QUAATRO, Seal Analytical )5 ©]-85t] =
HSIATHAZESH: 0.006 1 M). 3= H(Fe? )] “s = ferrozine buffer (0.02% in 50 mM HEPES, pH 7.0)°ll At 22|
AlzE 91 102 521200 rpm & WHIA|Z] & Z3454 % A(Shimadzu, UV-2401PC)E o]-8310] 43It AESH):
0.2 #M; Stookey, 1970). 5=~ | -8 -5-7|€F4x(dissolved organic carbon; DOC)= E|&2of|A F&3 3= QS
FAE7] oJ7A(Whatman, CA, 0.7 x#m)% F-F-=2 AAAIZ] o2 HCIS: d7Tste] F71et4E Al 7|3 & Shimadzu TOC
analyzer (VCPH model)E ©]-85}0] 12T © 2 ZAsIAth A= 0.004 «M; Sugimura and Suzuki,
1988). & 2F%K(total reduced inorganic sulfur; TRIS)S] 5%+ single-step chromium reduction ¥ (Fossing and
Jorgensen, 1989)¢] oJ5f] =& A &S Zn-acetate (20%) = 117 2|3t o tg 3 EF 1 © & =4S TtH Cline, 1969)

l

_I

Om o,

A4Tig 2 5 F71 UhA QoA 258 Zlo| dg A2 11, 127 4o} &5 50 ml YA R 2ol A=A &
ol A% 2 271 o vjefstd ﬂ(Hyun et al., 2004). AA T 7HA(0, 1,2, 3, 5Y) 02 HEHE 7Aujo], AAE(3,500

rpm, 1034171 5 THA] @714 12 Clolla] 2358 Flole] FAp7] olIhA(MFS-25, CA, 0.2 um)E 5388 A7 2
5 A 25 S S EU1A %7]% Holle AP-S S5 -8 B8t (dissolved inorganic carbon; DIC)+=FIA H5.S
2 =45 thHall and Aller, 1992).
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8519t Jergensen, 1978). 5 xL carrier-free SO, (2F2.5 1 Ci, Perkin
em ZHA)YE Fl FURN F, T2 25k vt QtellA 24135
oF HHO]’_} ATt Wi FAIE S A 2h el = 185E ] 9ol 1 -2 em THA 0 & AR 452 zinc acetate (20%) -§-(10
ml)©] ©71 50 ml YAlE 2]l Y1 2 S50)5 oh2- 54 Z7ER] Wis(-20C) B3sSITt. Zinc acetate -S-200] Hyte ﬂ
HEZHE] PSE FE5| $5H 1ng1e -step chromium reduction ®'H-2- ©]- 85} th(Fossing and Jergensen, 1989). 3=

S AEAE 10 ml FolF F AAVEAGTT 2 AlG-E(cpm)= S792NT, 4t &S Akttt

— p i E)

£-ZE(benthic nutrient flux; BNF)-= 7] HjOFH-S 08519 thKim et al., 2017). 4L St A= A= L
7 ARtell we} o) 2 K] A5 A =E Foto] f24d o ZH2|(Whatman, CA, 0.7 zm)& ozt & ¥5(-207C) Bikst
ot 24 A slisA17] & FUH 254 71(QUAATRO, Seal Analytical) S AF85H 85 57| FUHE(NH, ', NO,: NO, +

NOy, PO 9] 5k g Sol3it] EAE2RH 5% YUY 8252 ARl w2t Hols sk E o 8ot Alklsisirt

)

o7|A, F= AF 8ZEE(mmol m? d'), dC/dt= A7k 2 JUFY o] WSl V= chamber core F3(m’), A=
chamber core %] (m?)°|tHLee et al., 2012).

A, B 9 AEalee] A, AU, B 4-a 5ot B FHE(0-2 cm)Q] 3FE, Uk, G54a, F VEA,
5 A4 58 Table 19 VERATE 412 1.8-12.0 m W= YERL Y, 7 E1614] 1.8 mZ 7P 2 42418 Bl ¥hg,
ZEHHA F A AHES)ONIA 12.0 mZ 7P e $41S Bt = 0.3-1.5 m W92 UeRem, A3 EoolA
0.3 mZ 7P U TS 9412?&?—_;& S71=10] AH EsOlA 1.5 mZ2 7P 2 Y S Btk A5 A8
224.6-28.0°] M= UEPtom, Agarat QI FH(E0) oA A o= e Ai(24.6)0] BSHUE ATl oF

rlr r

Yo}, ZAFE(NOL:NO, +NOy) E M 5= 2F2+7.7-168.6,5.2-29.9,0.6 —5.3 ¢ M| F91= LYE oM, HH

Table 1. Environmental parameters in the bottom water column and surface sediment (0-2 cm) of Lake Shihwa neighboring
coastal waters

Secchi Bottom water Sediment
Station PN depth Salinity NH," NO, PO,/ Chl-a Porosity Density Chl-a  TOC TN
(m) (psu) (nM) (ngL?) (gem?) (mgm?) (%, dw)
EO 3.9 0.3 246 1686 299 53 3.0 0.663 1418 224 0913  0.101
El 1.8 0.7 270 505 152 22 0.8 0.660 1518 175 0.703  0.077
E3 7.5 1.1 27.7 11.0 52 0.6 0.8 0.744 1375 346 0.802  0.087

E5 12.0 1.5 28.0 7.7 54 0.6 1.3 0.685 1.448 121 0.631 0.063
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B0l 7P 01, 9l5.0 8 A48 A r= 21 0 & Yelyth 259 §84-a 555 0.8-3.0 g Lo HI= LS
™, 34 E0ollA 7H E=A] Yerteh

EAE0] FEE-L20.660—0.744, Wr=1.375-1.518 g cm™ 2] Y2 UEPT] EZE 352 cm W2 G=4-a U
121 -346 mg m>2] M2 Yepitt EFE B2 cm WO & f7[8H4 5= HH E0ollA 0.913%, & A4 5=
0.101%= 7 = UEhdal, @}50 8 225 23} Wolx| = 21 o= Yept

3.2 335 W Zetet 42
T2 Y dRuore} Q1AM = 7121 79.3-794.9, 7.9 -226.1 «M2] ]2 LERGTHFig. 2). A4 E0, E1, ¥ E3
oA R Yol sk= El&E Aot 575 EldE U S4 %= o= YRt FHH, AH EsollA= EAE 2ol
02 Fo] st} unlalSithFig. 2). 93 El, E3, ESollA] Q4GS EJXE Zlolof me} 5 §iskrF det vhd, 44
E0°lA EJAE 5 cm Zo] ool 545] 57 Fol= A o= UEITi(Fig. 2). Yol QY] %5 EAE Z10] 10 cm

NH,"(uM) PO, (uM) Fe* (uM) TRIS (umol cm™) DOC (uM)
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Fig. 2. Vertical profiles of ammonium, phosphate, ferrous iron, total reduced inorganic sulfur, and dissolved organic carbon in
the pore water and sediment. Error bars indicate the meanz1SD from triplicate cores.
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Table 2. Depth integrated (0-10 cm) inventories of ammonium, phosphate, iron, total reduced inorganic sulfur (TRIS), and
dissolved organic carbon (DOC) in the pore water and sediment

) NH," PO Fe* TRIS DOC
Station >
(mmol m™)
EO 24.6 7.3 4.4 3,637 171
El 16.2 1.5 20.6 3,314 113
E3 232 22 11.5 2,032 107
ES 10.4 1.3 0.3 2,715 53

7HA] 25 Ax) 829 Q1= 791 Eo, El, E3 (16.2 —24.6 mmol N m™, 1.5 — 7.3 mmol P m?)of| A 5 o 44
E5 (10.4 mmol N m?, 1.3 mmol P m?)Xt} 2|t 2-68 =7 LFERF T Table 2). 5=4 H2] ‘&= 0.6 —530.0 uM 2]
=2 yepton, 34 ESE Alelotal tiRE2 o 2S5 2 -3 em W 7P =2 58 B HFig. 2). 39549 &
TE EHE Z°] 10 cm 7H] 725 A3t A93d E1914] 20.6 mmol m™ 2 7Fg A UER e ™, %37 ESllA] 0.3 mmol
m” 2 7P B e th(Table 2). E2E W & 8Hd 0] 5= 15.4-48.5 xzmol cm™ 2] HEIE Yl oH, 93 Eo
oA EJH o7t F71ErE AR = VS Bl §h, 11 9] BE oA S 0= ARt e B lt(Fig. 2).
Z 3L Yol 58 EHE 7o) 10 eom 7H] A7 Ak Sx]9F Q1A= A4 EO, El (3,314 -3,637 mmol m™)flA]
37 E3, ES (2,032-2,715 mmol m™) Bt} X[t 26} 7} 7] YERSTH Table 2). £3], A7 B0 (3,637 mmol m™)o| 4] 7}
FENAL 508 AR MR A rE Ao ® UEHdTH(Table 2). -8 17164 e 674-3,607 £ MO] HI91=
LreRg o w, S22} I elgl= A R(EO, El, E3)ollA && f7 e B8 E Aot 7S 3= W S8 =4
&2 B3I WHH, 7 oF AH(ES) oA B3 E Zolol thE sL st rlulsiithFig. 2). -8& 17840 L5 H3=
Zo] 10 cm 714 23t A3, S-A]9} 913 &9)= 7 E0, E1, E3 (107 — 171 mmol m?)ollA] & 9 A E5 (53 mmol
m2) BT} )] 38) A Vel o H, 5], A7 E0 (171 mmol m?)ollA] 7F =9k, 9]&.0 2 7442 HA} 7hA = Zgke.
& LEFA T Table 2).

3318 77I= Solie Y et elels

ATt 2 8 R84 S FFS Foll At @714 5718 2oll8-2 0.009 —0.337 mM hr' ] 92 LERITHFig.
3). A% E0x} E194 @714 €718 Ealle-2 2421 0.090 —0.337, 0.038 —0.078 mM hr'' & A Zof|4] &hds] 7] & K
7Fdofuar 9= R, A7 E3-2 B2 0 -2 cm (0.055 mM hr'), A4 ES+= E|ZE 4 -6 cm (0.048 mM hr)ollx] @714
7= 2ol 7P =A Vet Fig. 3). @718 7= oS ElX= 2101 0 - 10 cm 7HA] 23 A3}, HH E0 (260.6
mmol C m™ d")A A5 E5 (30.5 mmol C m™ d") Hr} oF 98l 7| LERdTH(Table 3).

At Y82 7.8 - 1166.0 nmol cm™ d' 2] H92 YERSTHFig. 4). A7 E0olA H4td SH8-2 EZE Zlol7t
7¥gtel whet S7leke oo 2 vrehd ihd, T 9] (B, E3, ES)ollA] 212 02 A5 veldthFig. 4). A7 E0L}
E10]14 3P4 $191-8-0 717} 669.9-1166.0, 104.6-284.7 nmol cm™ d' 2 A Fof| A EsHA] 34t $Hdo] dojubar Ql=
g, 71 9] 3ol 4= 7.8-81.2 nmol cm” d' ©] ]2 oA o = vk ghate] SRS H GithFig. 4). it eHdleS
E|ZE 71010 - 10 cm 7FA] 2 A} A7 E0 (91.4 mmol S m™ d™)ollA A ES (1.7 mmol S m? d) Hr} 2F 541} =7

LHFERTH Table 3).

olN
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Fig. 3. Changes in pore-water concentrations of dissolved inorganic carbon (DIC) during anoxic incubations of sediments.
SRR (nmol cm™ d™)

0 1000 2000 0 1000 2000 0 1000 2000 0 1000 2000

EO E1l E3 q ES

Depth (cm)

=] (o)) = ] (=}
|
L
&

O S S
A

10

Fig. 4. Vertical profiles of sulfate reduction rate (SRR) in the sediment. Error bars indicate the mean+1SD from triplicate cores.

Table 3. Depth intergrated (0-10 cm) rate of Cq Oxidation and sulfate reduction (SR), and its contribution to Coy Oxidation

Stafion Corg Oxidation rate SRR Core OXidation by sulfate reduction” % SR in
(mmol C m?d™) (mmol S m™>d™) (mmol C m?d™) Corg oxidation®
EO 260.6 91.4 182.8 70
El 67.8 15.9 31.8 47
E3 48.1 5.5 11.0 23
ES 30.5 1.7 34 11

*Corg OXidation by sulfate reduction is calculated from the CH;COO™ + SO, +2H" =2CO0, + HS™ + 2H,0 (Kostka et al., 2002a),
bindicates relative contribution (%) of sulfate reduction to C,, oxidation
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Fig. 5. Benthic nutrient fluxes in the benthic chamber. Error bars indicate the mean+1SD from duplicate cores.
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Table 4. Linear regression between total organic cabon (TOC) and dissolved organic carbon (DOC) and microbial metabolic
activities (Corg Oxidation and SR)

RZ

n
TOC vs. Cq, oxidation 0.712 4
TOC vs. SR 0.682 4
DOC vs. C,, oxidation 0.795 4
DOC vs. SR 0.777 4
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Table 5. Nutrient demand for primary production (PP) and benthic nutrient flux (BNF) and its contribution to PP in the Lake
Shihwa neighboring coastal waters

. 5 1. Demand for PP (mmol m?d?) BNF (mmol m? d™) Contribution of BNF to PP (%)
Site PP (mmol m~d™) -
DIN DIP* DIN DIP DIN DIP
EO 62 94 0.58 29.6 1.03 315 178
El 77 11.6 0.73 59.2 0.29 510 40
E3 107 16.2 1.01 19.5 0.26 120 26
ES 167 25.2 1.58 0.3 0.05 1 3

“Calculated using Redfield ratio (C:N:P = 106:16:1),
PDIN: dissolved inorganic nitrogen,
DIP: dissolved inorganic phosphate
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Fig. 6. Comparison of the dissolved inorganic carbon (DIC), ammonium (NH,") and phosphate (PO,) in the pore water before
(2006) and after (2015) the operation of tidal power plant. Error bars indicate the mean+1SD from triplicate cores.
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