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Distribution of trace metals in the deep ocean waters
of the East Sea
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ANEE2 AT B A7 uFELL 9 AoklS EEBACASS-4)9] ¥4 A 2 94 FF A5EE Co 89.4%0A4 Cdel
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ABSTRACT : In order to develop the deep ocean water, we performed to study the characteristics of vertical distribution of
dissolved trace metals(Cd, Co, Cu, MNi, Pb, Zn) from Apr. to Oct., 2005 in the East Sea. Total six sampling sites were selected
in Gangwon-Do and Gyeongsanbuk-Do. Accuracy of the analytical procedures was assessed by the SRM(CASS~4) for dissolved
metals in seawater. The mean recoveries of CASS—4 ranged from 89.4% for Co to 99.8% for Cd. In this study, the dissolved
metal concentrations varied with space, time and element. The metal concentrations showed wide range in the surface. Cd, Ni
and Zn showed a nutrient-type profile with surface depletion and enrichment at depth. However, Co, Cu and Pb were irregular

in the vertical distribution. All metal concentrations studied in this study are lower than the criteria of Korean drinking water.
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Fig. 1. Loacation map of seawater

sampling stations in the East Sea.
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Table 1. Analytical results of metal
concentration(zg/L) in the SRM(CASS-4)
Element Certified Measured value % N
value (Mean £ 1SD) Recovery
Co 0.026 £0.003 0.023 + 0.001 89.4 16
Ni 0.314 £0.030 0.284 + 0.018 90.4 16
Cu 0.592 £0.055 0.565 %+ 0.026 95.4 16
Zn 0.381 £0.057 0.365 % 0.021 95.8 14
Cd 0.026 £0.003 0.026 £ 0.002 99.8 16..

Pb  0.0098 +£0.0036 0.0093 + 0.0011 94.5 16

3.2 o|g=He| 2x

T AT T E£E NFFTSY £X H9E Co 0.00187
0.0178ug/L(AZE 0.0050ue/L), Ni 0.106 ~0.3441¢/L(A T 0.1958
/L), Cu 0.060~ 0.319u&/L(HZF 0.130ug/L), Zn 0.016 ~ 1.563ug
/LG 0.4064¢/L), Cd 0.011 ~0.058u¢/L(H T 0.032ug/L), 22)
3 Pb 0.002 7 0.160ue/L(BF 0.028ue/L)AT.
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EXRF BE AHo] AF o2 /HAM sl BEYHD St 2
o] AZos - 949 7t it d4E BT

7+ ¥ BE A0l A% Co, Cu, Pbe] BS ®XF
o] 3 FAFNAN ATA Jehe FHEC] Bon, Zn
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Fig. 2. Vertical distribution of dissolved trace

metals in the seawater of the East Sea.

19979} B3 F4 A=Y F RAH) T AFolA Cue
gz AA So] FFHoA 3, 1 oAM= du dA
BEYE JeEhiEE 0~ 30m7HKE 0.298 ~0.369ug/L, 1 o]
&) 50~ 400m 5ol A 0.13370.172ug/L2 FtTh. 8hA|gt
EZ0 AH NoldE A 35404 F 0.11e/LE A S8
th gn FAT BEATE Ni2 33 S9) 29 07300m ol
AME 9} 0.2570.30ug/LE 2 W3st7t 1o 400molA] 0.397
1g/LZ Fobdh AA NolAE EFHE 50m7HAE 0.1757
0.292ug/Le] B ollx] W37t died, 1 oJst FFoAE
Zadhs Asko] 78193 300molA 0.222ug/1L0) Re B%
BRAT AFA 400moAME 0.309/LE ¥ FEE e
Wit

F1= 199549 59 T3 GAE fF ZFT 8L FF
& 5 Cd 0.004 7 0.010ug/LCFT 0.0064¢/L), Cu 0.0570.15
we/L(AF 0.10ug/L), Zn 0.03 ™ 0.14ue/L(FF 0.084/L), 2822
Pb 0.014 ~0.042u&/L(B 7 0.023u¢/L)2) B Q=@ =845
T4, 1997) Nig A9sha & AL 3 AaRvhes Wit

£ . uyd . 2ot - UuF
g2 ogase) 41 PEE QU DHHA 471 2 7

718 FAL A7) BFo) ¥ ¢ FREEL A2 U
X153 QriBruland, 1980; Hunter and Ho, 1991; Saager et
al., 1922). ¥ ZAWINE ZF A7] € ZF AYEE g Fel
o AuAAE AAF oz g A7 SR Nid Q-
Q1(R=0.323) @ FA-T4(R=0.204)9} 2F3F o] 4AAIE B
Rom, Cde FA-AA, -, -2 42z 0451,
0.349, 0.3422] FEARE YeIATL

Table 2. Metal concentrations in sewaters
from the East Sea and the North Pacific
QOcean.
ﬁ]qzCONiCu Zn | Cd | Pb | &A
= ? _ |0.146-|0.034-|0.006-|Q0006-0] _  (Bruland
B8 % 0.670|0.334 | 0.602 | 127 (1980)
A 0.175-|0.108-
a1 o . _ _ R
&l M 0.397 | 0.369 %1997
(<
= 0.05- | 0.03~ | 0.004- [0.014-[3+ = 30
S = - | 015|014 | 0010 |0042 |2 Q@+
( 0.10){ (0.08) | (0.006) |(0.023)|A(1997)
2 00018-|0.106-[0.060-]0.016-| 0.011- |0.002-
210.0178|0.344| 0319 | 1.563 | 0.058 | 0.160 |& |F
. | 300050){0.195)](0.130)|(0.406)| (0.032) |(0.028)
00018-10.106-10.060-/0.016-| 0.0LL- 0.002-
00178|0.274 | 0.319 | 1.563 | 0.068 |0.160 |& &
°|©.0087)|(0.187)|(0.168)|(0.435)] (0.027) |(0.047)
3.3 A Eo oMMl HEN

AYE AQH ol 8a] A FoF & Fo s
A57} Ay e D AR es
ofth, A4t F3ie) WA A7)l wet 1 FHY

AEFe Qe A AHY A A4 o]
Foldcke Ml B8l AS5S 7N ZALE % 671 Y
o] zAbe] HAFgol AFE A59 5A AT AL Table
39 JeEATE.

Suete] §i9E =2 7|EolA AR ARRSE A5t
o AP FF% 715 Cu 20ug/L, Zn 100ug/L, Cd 10ue/L,
Pb 50ug/Lold, &73Re Hi & 7oA e Cu 1000u/L,
Zn 1000ue/L, Cd 5ug/L, Pb 50ug/Lo.2 d9d 4 7]&3}
HW3hE Pbe $Y3stx, Cde 1/20]X1% Cudt Zne 22} 50
v, 100} ¥k B A7 455 45t 99 7IEERY oFF
wola] ek ol EAI7F HX) gEth '

Azse AL 73 e Aol ERFRNY B A7
A vepd zkgo) 23 9 2 Alde] wEkA ohi st
ARt WA FYg X Q9 FF AFo) 2™ Ni, Zn Cd2
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Table 3. Statistical results and metal
concentrations in the bottom seawater of the
East Sea Table 3. Continued
>~ =
A2l 1| Co | N | Cu | Zn | Cd | Pb AA| 7| Co | M | Cu | Zn | Cd | Pb
A3 A7) Al A3, A)7] A
(m) ug/L () ug/L
B 0.0042 | 0.214 { 0.131 | 0.454 | 0.038 | 0.026 3 0.0046 | 0.207 | 0.131 | 0.458 | 0.034 | 0.016
& {300] 0.00361 0.210{ 0.115 | 0.743 | 0.038 | 0.031 & {200] 0.0100| 0.165 | 0.092 | 0.306 | 0.026 | 0.015
St 2| 7k 0.0034 | 0.171 | 0.118 | 0.420 | 0.037 | 0.020 UI(?OO 7S 0.0047 | 0.188 | 0.120 | 0.407 | 0.035 | 0.017
B (0003701981 0.121 | 0.539 | 0.038 | 0.026 B F 1000640186 0.114 | 0.390 { 0.032 | 0.016
B¥ZF¥al | 0.0004 | 0.023 | 0.009 | 0.177 | 0.000 | 0.005 ¥ZH3 | 00031 0.021 | 0.020 | 0.078 { 0.005 | 0.001
B 0.00351 0.208 | 0.125 | 0.791 | 0.040 | 0.041 2 0.0029 ] 0.235 | 0.130 | 0.509 | 0.044 | 0.025
o€ |500{ 0.0025 | 0.207 | 0.107 | 0.450 | 0.043 | 0.022 £ |1500[ 0.0030| 0.180 | 0.106 | 0.345 | 0.038 | 0.021
S_@. 317k 0.0023 | 0.176 { 0.102 | 0.470 | 0.039 | 0.023 (EEJO{)) 7+ 0.0026 | 0.230 | 0.130 | 0.496 | 0.047 | 0.021
3 # 100028(0197]0.111 | 0570 | 0.041 | 0.028 B # [00028]0.215]0.122 | 0.450 | 0.043 | 0.022
RF3a | 0.0007 [ 0.018 | 0.012 | 0.192 | 0.002 | 0.011 FZ9xE | 0.0002 ] 0.030 | 0.014 | 0.091 | 0.005 | 0.002
2 0.0038 | 0.202 | 0.117 | 0.458 | 0.037 | 0.036 =3 0.0053 | 0.204 | 0.120 | 0.473 | 0.037 | 0.011
YR o4& 1200] 0.0039 | 0.161 | 0.100 | 0.328 | 0.029 | 0.012 PH £ 1200/ 0.0051 | 0.239 | 0.151 { 0.353 | 0.029 | 0.020
(200) 7V 0.0040| 0.151 | 0.098 | 0.330 | 0.031 | 0.016 (200) 7+ 0.0038 | 0.186 | 0.104 | 0.445 | 0.036 | 0.008
3 |00039]0171{0.105 | 0.372 | 0.032 | 0.021 B F 1000470210 0.125 | 0.423 | 0.034 | 0.013
FZ#x} | 0.0001 | 0.027 | 0.011 | 0.074 | 0.004 | 0.013 FEZHx | 0.0008 | 0.027 | 0.024 | 0.063 | 0.004 | 0.007
= 0.0026 | 0.192 | 0.116 | 0.402 | 0.037 | 0.022 = 0.0032] 0.215 | 0.121 | 0.497 | 0.042 | 0.018
YR 04% 500({ 0.00251 0.198 | 0.070 | 0.437 | 0.039 | 0.024 PH 2 500 0.0033 1 0.226 | 0.118 | 0.347 { 0.035 | 0.023
(500) 7} 0.0030{ 0.189 | 0.122 | 0.449 | 0.042 | 0.020 G00) K&} [0.0021] 0.194 | 0.106 | 0.471 | 0.044 | 0.019
o F 1000270193 0.103 | 0.429 | 0.039 | 0.022 B 7 10.0029)0.212 | 0.115 ] 0.438 | 0.040 | 0.020
B&FHE | 0.0002 | 0.005 | 0.028 | 0.024 | 0.003 | 0.002 BEF83 | 0.0007 | 0.016 | 0.008 | 0.080 | 0.005 | 0.002
2 0.0041 ] 0.194 | 0.108 | 0.445 | 0.034 | 0.025 2 0.003910.193 | 0.136 | 0.336 | 0.029 | 0.024
D £ 12001 0.0040| 0.159 | 0.101 | 0.355 | 0.029 | 0.014 DD = (200} 0.0034 | 0.198 | 0.112 | 0.414 | 0.033 | 0.021
(200) 7H 0.0046 | 0.170 | 0.091 | 0.415 | 0.033 | 0.020 200 7+ 0.0033] 0.190 | 0.129 | 0.412 | 0.033 | 0.022
3 F 00043 | 0.174; 0.100 | 0.405 | 0.032 | 0.020 g F |0.0035} 0194 ] 0.125 | 0.387 | 0.031 | 0.022
EE¥A | 0.0003 | 0.018 | 0.009 | 0.046 | 0.003 | 0.006 FZ&HA | 0.0004 | 0.004 | 0.012 | 0.044 | 0.002 | 0.001
= 0.0058 | 0.344 | 0.168 | 0.486 | 0.052 | 0.024 = 0.0024 | 0.209 | 0.124 | 0.464 | 0.042 | 0.019
D £ 1500/ 0.0024 | 0.191 | 0.098 | 0.440 | 0.038 | 0.020 oD 2 |500| 0.0027 | 0.226 | 0.117 | 0.420 | 0.041 | 0.026
(500) 7} 0.0029 1 0.196 | 0.116 | 0.483 | 0.043 | 0.014 G00) 7}-% 0.0018 ] 0.162 | 0.089 | 0.344 | 0.033 | 0.013
q F 00037} 0.244 | 0.127 | 0.470 | 0.044 | 0.019 3 F 70.0023]0.199 | 0.110| 0.410 | 0.039 | 0.019
RF¥#x | 00019 | 0.087 | 0.037 | 0.026 | 0.007 | 0.005 ¥ZHz} 1 0.0005 | 0.033 | 0.019 | 0.061 | 0.005 | 0.006
5 &2 8

HYAF FA 2007 300mETh 500me! AN W FA
e}

U 4971 B2 o]AL o] ZojFe wE YAt F
7137 o 2@ 717k AP Q7] WFo2 B}, Table 300
Yehd Z+ A4 digk AAE £F Haks Al AF 2 B4
HA e B0l UAHe AT AFT FA nFaS
AAARE AulEie, EEHL F4F AFo A0 B F 9l
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