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Abstract : It is important to understand interactions in the sediment-water environment because nitrate (N) and phosphorus (P) nutrient fluxes released
into overlying water can represent a significant fraction of the total nutrient requirement for primary productivity. In this study, we analyzed and
estimated benthic nutrient fluxes at the sediment-water interface, investigating environmental conditions in Gomso and Geunso Bays. Also, we compared
previously reported nutrient flux data to identify regional differences. As a result, benthic nutrient fluxes in Beopsan were DIN: 6.14 mmol m” d' and
DIP: 0.32 mmol m? d' higher than other survey sites. Sediment COD were 4.0-10.8 mg/g-dry, and environmental deterioration was observed due to
organic pollution. If no solution is found for tidal flat farm management, problems such as a decrease in aquaculture production will follow. Therefore,

long-term monitoring of tidal flat environments should be pursued to enable the sustainable use of biological resources.
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Aoz 43 tH(Klump and Martens, 1989; Archer and
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Fig. 1. Study area and survey sites in Gomso (a) and Geunso

(b) Bays.
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A% B4 E 25 DINY DIP2| €% (mmol m? day ')
Fick’s first law of diffusion®] A 3}o] 3t} FAE A E

A5e] ol S Mol A o] WASE HAE T

AL 71&71E dhebgt & ANl 488k ¥ &
= Z8 2 & T3 tHBoudreau, 1997; Iversen and Jergensen,

1993). Bl AE AT E FEES S 259 wa vy

Table 1. Water and sediment quality in survey sites
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=& (Berner, 1980)2} 71714 -3 A Al 4*(McDuff and Ellis, 1979)
& A Gyl A8kt
3. 2x & A

3.1 A3X9 i U ENE #F

FAaRE shA T 2R YAl g R §EAE
AdE G3Ad MR JErgt o, pHE 7582 HIE
UeElth G ZAL F AR J8 oJFd HAe
25psy, B BT 263 psuE U Wt HAE WCQ]
49 Wako]l AMAA HdE R25%E 7P =gon, et
Hat 292 %2 7 @& 7S YEFItH(Table 1).

AXAES o] 5ol A AXFA e F7|F mEFEH o
7] wjiEel L A=Ho] %71% 3k Foll o3k A&

HH(Choi and Seo, 2007;

Sediment
CCOoD -O-IL
8.0 — 32
£ 60 — 24
B0 LOH =
EEI 40 (F—— G () i =
8 2.0 08
O
0.0 . . 0.0
Hajeon Beopsan Pado

Fig. 2. Tendency of chemical oxygen demand and ignition loss

in surface sediment.

Water Sediment
Survey site & season Temp. Salinity DO pH WC IL COD
() (psu) (mg/L) (%) (%) (mg/g-dry)

16-05 245 31.8 8.7 7.5 30.0 1.7 6.7

. 16-08 33.7 322 5.5 7.8 31.1 1.7 4.7
Hajeon

16-11 14.3 31.0 83 8.2 30.1 1.8 3.7

17-02 10.6 30.9 10.2 8.1 25.4 1.2 6.8

16-05 25.7 34.5 6.1 7.8 31.7 2.1 9.0

16-08 33.8 22.5 6.0 8.1 32.0 23 10.8
Beopsan

16-11 12.5 33.6 9.0 7.9 33.0 1.9 4.0

17-02 9.6 31.6 11.3 8.1 25.4 1.2 6.8

16-05 274 26.3 5.9 7.6 29.1 1.6 5.7

Pado 16-08 324 33.5 4.1 7.7 29.8 1.9 6.8

16-11 10.6 31.6 10.2 7.8 28.2 1.7 1.6

17-02 1.8 32.0 12.7 8.0 28.2 1.7 1.6
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Fathoaw Aol wHE A3 IHE-F BAANN JFd TYx 2
Table 2. Surface sediment grain size of spring season in Gomso and Geunso Bays
Composition(%) Statistical parameters Sediment
Survey site - type
Gravel Sand Silt Clay MZ(d) S.D. Skew. Kurt. (Folk, 1980)
Hajeon 0.0 26.8 59.6 13.7 5.4 2.0 1.2 3.6 sZ
Beopsan 0.6 34.6 423 22.6 5.7 2.6 0.3 2.3 sM
Pado 1.6 67.6 18.2 12.6 4.1 2.5 1.1 4.5 mS
Van Dolah et al., 1999). T3+ IL¥} CODE E A& W 7182 TH(Rizzo, 1990; Cowan et al., 1996) ¥, f7]E E37} dof
FHe A ggdon deln HHEY QYRS A 9 F HAEY @788 AEAA QYRS Fol|E Fi
tF0% AR} 57 W] 7180 LUEE setsts  FUHS 23 o] /1Bl iy A olsrt Bag
AL FAoltt(Jeon et al, 2015). F71 & FA oz ZoZ A7t
Qs) WASA HEdl VARE AAFEAE o83 el HAR ILw CODI AN Mw A% Avuw Fiu
g 7= S Lol sk (Canfield et al, 2005) #71& el ¥4 b} awk WAk, spEo) fU)= ko] MakdlM 74
ol HAE2 ALHer @75t Aejrt Ho] AzolA F e I v ok, vt o= YEy o] A A F
A S PAA FrhPark et al, 2012). 7 F71E B WHAte] QT & Ao UEbthFig 2). HAE Y%
e} 2 ALEL JGdAe] A iH(Callender and Hammond, &4 A3 4% 314 B A E A /do] A E(Sandy silt,
19823 AESFAE0] 12k Al S vAA HA s o] T M w2 HES AAF= HAE gAY
Hajeon-05 Beopsan-05 Pado-05
Concn (mg/L) Concu (mg;’L} Concn (mg/L)
0 2 4 6 8§ 10 g8 10 0. T % ‘6 E io
0 — : ' ' 0 4 ' 0 : . : 4 '
-2 2 3
0 E E
= =4 = 4
] ] =
(=% =% =%
- 4 3
= -6 - -6 = -6
B NH, —NH, —-NH,
3 ——NO3 4 —A—NO; 4 ——NO3
——NO: ——NO; ——NO»
5 ——DIP 10 —O-DIP -10 EE
Hajeon-08 Beopsan-08 Pado-08
Concn (mg/L) Concu (mg;’L} Concn (mg/L)
0 2 4 6 8 10 0 8 10 D 2 4 6 8§ 10
0 . : : 0 : : 0 : : : :
2 2 2
E E E
= =4 = 4
= = =
=% =% =%
4 4 3
- -6 - -6 = -6
—B—NH, —=-NH, —B-NH,
= —h—NO3 s —h—NOs3 4 —&—NO3
——NO2 ——N0O; ——N02
10 ——DIP .10 —_—DIP 10 —_—DIP

Fig. 3. The vertical profile of NHy, NOs;, NO, and DIP at spring and summer season in Gomso and Geunso Bays.
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A%d - 264 - A4 - 476 - A8d
Silt(59.6 %)= WEFTE ZARE WALe] A4 Clayd] kol
V6%ZE A AH Z /A %9}1\-21:4, E35] 927} Sando] & =0O~Hajeon =-{}~Beopsan =—fy-Pado
Fol 676%= 7MY ol NAE YAt Y zHaAT e
(Grain mean size: 4.1 ®). E|AE A4S Y@ AHmuddy sand, f; - M
mS) = LR Th(Table 2). o] Aol ®arell ofapd wpx|ete] A E \
& Q%= W99 3.843 B(Yoo et al, 2007)°] W o] 221t ERY)
Shesk Egslo] Al B3 F gl A4 dEae B4 | B
E 49 gnaa g, ol Ak i £ 20
AA e 7IRlehs Aoz dFdHn. avt Revh v 5 . . . .
o} 7+ Q1A s 9}1\01 sl A A== e Yol w& Spring Summer Fall Winter
Aow AZkAm Lol Foldel Wk HAE Pt
1Az Ao w F=9 4 9} —O-Hajeon -TFBeopsan =—f—Pado
0.5
3.2 YUY BHAO $HF s T ..
EW% AZolA B vEo] JYPS T} TIFE E D\
=ule] o8] AFow olFd F HAR-F FAU EX®
*1 gibE Sl 5o R &EEATHMayer et al, 1999). ©] A g
TFolAE AAY kel dojub PR wETHE £ F M
Stk AFRolE A Y wF MR 7187 L 1Y 5 | | | |
om 53] o2 Ald HlE 7d FAank Jaite 71&7] F Spring Summer Fall Winter
o] A YEFRTHFig. 3). o7 77| w2 Fib Frd A . , A ,
mestach Anse Arame gl = NHIF 7HE Fig. 4. Seasonal variation of benthic nutrient fluxes in Gomso
5o WFe AARAT U A NOsk NOwel G wl ond Geunso o
stelt. 2 =0} (0.77~2.03 mmol m? d') 23S B ThFig 4). 7}
S = Al A9 BF vt 5 @S vebildh =3
3.3 JYY 229 AFH HE DIPX= DIN¥} vp3b7px] 2 APA A W stoll A B w23t of4
I Y29 AdA wstE A9 SdAM o5 & B dAHoR BE dYd Tz 4Fge vE
Az doj7k= A17]ell DIN ghol 4wk Witel A #s} Fo] 74]”&@ g Ao JJrDPElﬂi ool mwe} F e 35
7HE 37(6.14~2.62mmol m? d') A% S 1 thgo® A ZHAE AR 7Z AN P EE FAS A
W3l o] HI291~1.26 mmol m? d7), ZA4T FEE v o g FH=Hr)
Table 3. Comparison of regional nutrient efflux by benthic chamber and core incubation method
DIN DIP
Study area Aquaculture Type Method > o Reference
mmol m™~ d
Gomso Bay, Hajeon Sowing culture Core incubation 1.66 0.023 This study
Geunso Bay, Beopsan Sowing culture Core incubation 2.75 0.13 This study
Geunso Bay, Pado Sowing culture Core incubation 1.46 0.064 This study
Geunso Bay - Core incubation 2.10 0.019 Kim and Kim, 2008
Geum River - Core incubation 10.15 - Kim and Yang, 2001
Tongyeong Sea squirt farm Benthic chamber 5.5 1.08 Lee et al, 2012
Tongyeong Finfish cage Benthic chamber 13.9 2.03 Shim et al., 1997
Tongyeong Finfish cage Benthic/Core 7.18/3.33  0.77/0.48 Park et al.,, 2012
Yeosu Finfish cage Benthic/Core 7.89/3.74  0.44/0.18 Park et al.,, 2012
Wando Abalone cage Benthic/Core 1.78/1.96  0.12/0.11 Park et al., 2012
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