sh2ol Pt 23| x|

Journal of the Korean Society

for Marine Environmental Engineering
Vol. 11, No. 2. pp. 105-112, May 2008

AFE vl sfojel A= delslle] o]s)shHEA
Hop - R
Ao st st

Distribution of Physico-chemical Characteristics on the Development

of Marine Ranching Program in the Chagwi-Do Coastal Waters,
Jeju Island

Young Chan Choi' and Jin Seok Kim"*
'College of Ocean Science, Cheju National University, Jeju 690-756, Korea

O (6]
At -

20049 9¥, 11€ 181 2005 349, 5¢, 8, F ool AAH AFE AAE A<k 107 B BF
oé EA}O}%E}

T ASTE Aol By, 554 -)F’él T2 12 2~28.9°CE #EZo] 16°C FxZ2H
~‘6] 8go] HEFLo] 13°C2 A5V} £ FFS B E} HEE 30.2~34.9%2] B on g P

© QEFEE nal 28 H40] JEoz nolt), HFEYAES] PR NPl 57602 A2, 4
o ciaic), 79 BER02 20198 ol gl UL o] ATERAE A0 ATUAL. et

I USIEE F7EA FEE TOCT 92.5~438.3 pM2] 919 uéﬁx 217 pMeIZ 2™ DOCE 82.5~299.2 uM<]
AR B2 130 pMOIIHE. DOC/POCH]= 60%E 455718k Bk,

Abstract — The surface and bottom water were sampling in ten stations of the coastal area of Chagwi-Do, Jeju
Island, which was repeated 6 times in several different months(September, November, 2004 and March, May,
August, and November 2005) in order to examine the physico-chemical characteristics of water. The tem-
perature varied by approximately 16 °C, ranging somewhere between 12.2 °C and 28.9 °C. Specifically, the tem-
perature of bottom water was 13 °C, implying the emergence of low temperature water. The salinity ranged from
30.2 to 34.9%., and the lowest salinity in August may be attributable to the effect of land-based water. N/P ratio,
the growth factor of phytoplankton, ranged from 5 to 76, which varied depending on the season and station.
The ratio, however, was over 22 on the average, suggesting that phosphate phosphorus is an factor that restricts
the growth of phytoplankton. TOC in the concentration of organic carbon ranged between 92.5 pM and
438.3 uM, and the mean was 217 uM. DOC ranged from 82.5 uM to 299.2 uM, and the mean was 130 pM.
The ratio of DOC/POC was 60% with abundant dissolved organic carbon.

Keywords: Chagwi-Do(X}7] &), Physico-chemical characteristics(©]3}3+2 £43), N/P ratio(N/P¥]), Dis-
solved organic carbon(£E/78H)
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Fig. 1. Location of sampling stations Chagwi-Do, Jeju-Island.
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Table 1. Range and mean values of physico-chemical parameters of surface and bottom water in Chagwi-Do, Jeju Island
St. Temp. (°C) Sal. (%o) TIN (M) PO-P (pM) N/P Ratio
: surface 13.9~28.9(21.0) 31.2~34.9(33.2) 1.99~8.37(6.26) 0.13~0.51(0.24) 15~42(28.5)
bottom 13.9~26.9(20.4) 31.2~34.9(33.2) 3.03~10.74(6.61) 0.16~0.46(0.27) 16~42(26.5)
) surface 14.2~28.6(21.6) 30.2~34.9(32.8) 1.48~12.50(5.00) 0.10~0.41(0.20) 8~47(27.8)
bottom 13.7~21.0(17.5) 32.2~34.8(33.7) 4.48~12.49(8.18) 0.17~0.58(0.35) 9~40(27.8)
; surface 14.0~27.9(20.7) 31.0~34.8(33.3) 2.72~8.83(5.51) 0.09~0.49(0.21) 8~58(33.5)
bottom 14.0~21.1(18.7) 31.4~34.9(33.6) 3.60~8.03(6.28) 0.13~0.29(0.22) 16~45(30.7)
. surface 14.2~27.9(20.7) 31.1~34.7(33.2) 3.76~9.89(6.02) 0.17~0.51(0.35) 8~40(22.0)
bottom 13.1~21.1(17.7) 31.3~34.7(33.6) 2.07~12.14(7.77) 0.13~0.69(0.37) 6~38(24.3)
5 surface 14.3~28.2(21.7) 30.4~34.7(33.0) 2.84~11.50(5.84) 0.12~0.23(0.16) 29~51(37.2)
bottom 12.3~21.1(17.1) 32.5~34.9(33.9) 5.29~12.61(8.98) 0.20~0.66(0.39) 8~44(27.7)
6 surface 14.1~26.5(20.7) 31.2~34.5(33.2) 2.92~13.73(6.93) 0.10~0.25(0.19) 26~76(37.3)
bottom 14.0~22.4(19.2) 31.6~34.8(33.6) 2.85~8.32(5.03) 0.17~0.49(0.27) 7~40(20.8)
; surface 14.2~25.8(20.6) 31.3~34.9(33.3) 3,44~732(5.28) 0.13~0.41(0.22) 11~46(27.2)
bottom 13.5~21.0(17.4) 32.6~34.6(33.8) 2.08~11.93(6.27) 0.13~0.74(0.40) 6~32(17.0)
) surface 14.4~28.1(21.3) 30.8~34.7(33.1) 2.53~7.72(5.31) 0.10~0.33(0.19) 11~51(31.3)
bottom 12.8~20.9(17.0) 32.9~34.9(33.9) 2.46~10.59(6.20) 0.16~0.69(0.43) 9~35(16.2)
o surface 14.0~26.2(20.9) 31.4~34.7(33.3) 1.83~8.11(4.99) 0.08~0.82(0.28) 5~42(25.7)
bottom 12.6~20.9(17.2) 32.8~34.7(33.8) 3.77~13.02(7.17) 0.16~0.82(0.38) 6~49(24.7)
10 surface 14.3~27.7(21.3) 31.1~34.8(33.1) 1.59~9.58(4.96) 0.07~0.53(0.23) 8~63(29.0)
bottom 12.2~20.7(16.9) 32.8~34.5(33.9) 4.23~14.34(8.60) 0.20~0.63(0.40) 11~32(23.0)
St. DO (mg/) TOC (uM) DOC (uM) DOC/TOC (%)
. surface 7.09~8.53(7.77) 134.3~312.5(204.3) 86.7~153.3(114.3) 36.3~72.2(58.3)
bottom 7.07~8.72(7.70) 132.5~244.2(175.0) 78.3~151.7(113.9) 50.5~73.4(65.0)
5 surface 7.02~8.58(7.81) 123.3~310.8(224.3) 86.7~169.2(134.4) 44.3~87.9(63.8)
bottom 6.82~8.61(7.66) 118.3~217.5(170.0) 73.3~168.3(117.9) 53.8~83.2(69.2)
; surface 6.74~8.61(7.55) 131.7~367.5(216.0) 95.8~179.2(152.4) 48.8~84.7(71.6)
bottom 6.71~8.50(7.43) 130.0~305.0(197.6) 89.2~189.2(134.7) 48.9~85.6(69.4)
. surface 7.05~8.84(7.89) 160.0~344.2(214.0) 85.0~222.5(136.3) 43,2~82.8(64.0)
bottom 6.85~8.25(7.55) 106.7~272.5(180.1) 85.8~148.3(113.5) 41.3~81.7(67.3)
s surface 6.94~8.61(7.53) 161.7~438.3(243.2) 91.7~299.2(167.2) 56.7~85.9(68.3)
bottom 6.54~8.22(7.48) 104.2~264.2(175.6) 67.5~145.8(117.9) 40.1~85.4(69.7)
s surface 6.89~8.84(7.54) 143.3~358.3(222.5) 90.0~200.0(146.8) 55.8~79.0(67.1)
bottom 6.87~8.44(7.54) 122.5~250.8(178.2) 75.0~195.8(118.9) 48.2~86.9(68.1)
; surface 6.87~8.70(7.69) 93.3~510.8(274.3) 77.5~225.0(168.5) 44.0~83.0(66.8)
bottom 6.82~8.53(7.51) 116.7~290.0(191.4) 70.0~139.2(114.4) 41.7~83.6(62.8)
9 surface 6.98~8,70(7.81) 105.0~446.7(209.3) 71.7~178.3(139.3) 39.9~88.2(73.5)
bottom 6.76~8.47(7.41) 109.2~290.0(163.1) 52.5~150.0(103.1) 37.9~81.2(66.6)
0 surface 7.02~8.70(7.80) 92.5~225.0(183.8) 82.5~173.3(131.1) 56.9~90.3(74.2)
bottom 6.71~8.14(7.41) 100.0~278.3(175.4) 70.8~130.0(107.9) 42.8~83.8(64.5)
10 surface 7.00~8.72(7.69) 115.0~201.7(173.2) 87.5~153.3(111.1) 49.8~87.2(66.5)
bottom 6.77~8.61(7.40) 93.3~170.0(123.5) 73.3~132.5(93.9) 60.7~83.7(76.1)
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Fig. 3. Variations of the yearly maximum, minimum and average of TIN in near surface and bottom water.
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Y glch JHEEs ;‘ oA Agh, 9l F2HQl A
704 7P =2 FEE uﬁ A 9olM 7P HE2
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E TEE HOI QISIT. F 4R AR 2d) ol Hol
a9

er-H l—_

EZM 1.11~8.26 mg/
1.12~5.56C3 ¢ 2.11 mg/
FollA 3

APAA FH 30l 71 2 FEE,
0°1M 7P ¥ FEE Ho|w glon F
o)1 Slt}. & 5200312 AN Aol
219) QAHARL 1.06~9.20 mgC/l, BAFE A1 1.60~12.64 mgC/IS)

23R 9 vlwsiEE 2 AFs|go] oRgF W ghe Holdl Jle
Hl o] & 5(2003]Y) A7HG2 ZH Fute] A S5
Fao] ASH R FYUHI §lo FARVIE Sl dsiGAT
£ A7H9L S4R7IE Fado] §lo] B e vepdvkx
B 49l

ER71HADOC) FEEEE %-?011 A 1.05~3.59(1.68)mg/],
AZ=ol| A 0.63~2.35(1.37)mg/I 1L B5T9] B} ASTE
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A e F52 Yshlz QiSith olgh 22 TR YRS
o8] £EF71EA(DOC)ZE 0.84~0.96 mgC/i(Guo et al.[1995])
s} lmahd o]HUIE & FEE ko] AR uket S
Qlo]l 9§t gko] Ak AL HFI Qitt

3.4.1 DOC/TOC v &

AT Ao FH7IEA F SFERTIRARY v EFT
oA 36.390.3(67.4)%, el E 37.9~86.9(67.9)%F HEH
5190tk A B4 oA 92 (St 1, 36.3%)°l H4HlE
&, 99(St. 9, 90.3%)°ll Hohe] &S Yehllz glom, Aol
= 39(St. 8, 37.9%)° H24, 8A(St. 6, 86.9%)) Hulgts Kol
A=

A EAL 7Pt sl 4R ssl gelld &, AT BT
DOC/TOCH&°] A77I3 F Hagkst Adigk At 7P 34
Vet gl A8 £4lo] AR (dFEgto] 2T 39l 59
G, A8 & AAFT glo] Al W A 71
EEo] B371X ol5Ho A $EFV AT %2 FoFvaL =
& 9ot

Gustave Cauwet 5[2002]] Z3] A DOCATIA POC
40~150 pM, DOCE 150~250 pMS] ZAs} vlwsiRE & AT
§]219) POCE EZolA 10~285.8 uM, A5l 18.3~180.0 uM,
DOCE EZolA 71.7-299.2 uM, AZFollA] 52.5~195.8 pME B
EEEYYCH
& 2 £[199319] opitt Ata|HellA POCEO] 125 pMA
B Ao e AR BraFe] AR frea

T2 ozt Bl&agitkFig. 5).

off ki M
fio Lﬂ o

A2l 2

F ATE 20044, 20059 EAFHH ] vt} ARl 9
i A= AFHTH o] ATl Foigh x4E 20068 I

SRt T ZEE oA FAH PN A EE ot AT
o, An] 2| e A=Y
S|

[1] 7422, 1993, &% Siolelole) S35, wsehAt
=i, 2AdE T, 38pp.

2] 7, H, 148, 1996, AFE 9§59 AEA
HEHE 712 A7, AFE @R dgkEiede] siesiea &
A £53d F4AsrE A, 29(5), 603-613.

3] A, 1991, &% 289 sjoFgge] #ek A+, B
Al Y =8 ZAUE R, 35pp.

[4] 24, 1A, ARG, FAE, 2002, xRt £ AMH
T BEA, 200045 FA ket Fsetets] wEeA
7, EAbehs], 233-234.

[5] 23, vhd, o]45g, 1993, oRibeke] Yok © Mg &

2

718, A3 A, 26(2), 173-181.

(7] €34, 2834, 0]&A, 2003, g AAFolX FH7IHA
2 gEd ArQ T BE BA.

317-326.

ix
>
rir
M i
o
(=)}
~J

3 FRATz @ AT AFd .
[10] 015, T4 FEA, 1990, AFTE BPATH AEEBA
E #49 729 FH. #2783, 5(2), 159-171.
[11] o]F®, gzt /% 1989, AFE ST AEE32
E9] 7jzAAk A7 e 3 A, 10(1), 62-67.
[12] BSAY, 165, 1983, AIFE F33|92] chlorophyll a &
FEIZ AT AR, 7, 23-27.
[13] 3, TR, olFH, 1989, AIFE sitd FHY s

419873 69~1988\d 4Y), FHAF 28] R], 10(1), 54-61.
[14] 4, 9587, 1986, Yo7 shrelel 7993 dil @
3 A, FIFaerslA], 194), p. 339-346.
[15] A%, ol&W, 5%, 1994, AFE AF At BEA
gEhd 712QAT() - TAEE k] SieEA - AFY.
AT R I, 18, 39-48.

[16] B ATL, 1996, FEUIE Asfol, Fza|aTA

[17] Sj5Abe, 2005, B4 AT wieksgsl e A7-89
SRR, AR,

[18] SFFAHR, 2005, F-A AT wicHEgsh /g Q789
QLB B QAL

[19] Abu affan, Joon-Baek Lee, Jun-Teck Kim, Young-Chan Choi,
Jong-Man Kim, and Jung-Gpp Myoung, 2007, Seasonal
Dynamics of Phytoplankton and Environmental Factors around
the Chagwi-do off the West Coast of Jeju Island, Korea. Ocean
Science Journal, Vol. 42 No. 2, 117-127.

[20] Burdige, D.J., M.J Alperin, J. Homsteas and C.S. Martins, 1992,
The role of benthic fluxes of dissolved organic carbon in oce-
anic and sedimentary carbon cycling. Geophysical Res. Letters,
19, 1851-1854.

[21] Cauwet, G, Déliat, G, Krastev, A., Shtereva, G., Becquevort, S.,
Lancelot, C., Momzikoff, A., Saliot, A., Cociasu, A., Popa, L.,
2002, Seasonal DOC accumulation in the Black Sea: a regional
explanation for a general mechanism. Mar: Chem., 79, 193-205.

[22] Chen, W. and PJ. Wangersky, 1993, A high-temperature cata-
Iytic oxidation method for the determination of marine dissolved
organic carbon and its comparision with the UV photo-oxida-
tion method. Mar. Chem., 42, 95-106.

[23] Druffel, ER.M., PM. Williams, J.E. Bauer and J.R. Ertel, 1992,
Cycling of dissolved and particulate organic matter in the open
ocean, J. of Geophysical Res., 97, 15639-15659.

[24] Fox, L.E., 1991, The transport and composition of humic sub-
stances in estuaries. In: Organic Substances and Sediments in
Water, Vol. 1, edited by Baker. R.A., Humics and Soils, Lewis



112

Publishing, Chelsea, M, pp. 129-162.

[25] Guo, L.,PH. Santschi and K.W. Warnken, 1995. Dynamics of
dissolved organic carbon(DOC) in oceanic environments. Lim-
nol. Oceanogr., 40(8), 1392-1403.

{26] Hygum, B.H., J.W. Petersen and M. Sondergaard, 1997, Dis-
solved organic carbon released by zooplankton grazing activity-
a high quality substrate pootl for bacteria. J. of Plankton Res., 19,
97-111.

[27] Karl, D.M,, D.V. Hebel, K. Bjorkman and R.M. Letelier, 1998,
The role of dissolved organic matter release in the productivity
of the oligotrophic North Pacific Ocean. Limnol. Oceanogr., 43,
1270-1286.

[28] Ryther, J.H. and Dunstan W.M., 1971, Nitrogen, Phos-phorus,

and Eutrophication in the Coastal Marine Enviro-ment, Science,
171, p. 1008-1013.

[29] Tanaka, K. and S. Hamada, 1987, Investigations on nutrients in
turbid estavaries: Buffering of phosphate concentration by sus-
pended sediments. Bull. Coast Oceanogr, 24, 125-133.

[30] Thomas, C., Cauwet, G, Minster, J.E., 1995 Dissolved organic
carbon in the equatorial Atlantic Ocean. Mar. Chem., 45, 155-
169.

(311 EHE, 1985, FGE SR BHERFREICHT 2P,
B, RAKE, 215p.

20079 4¥ 1Y 9348
20083 52 19¢ SAE A



