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THE CONTENTS OF HEAVY METALS IN SEDIMENTS FROM
THE SOUTHEATERN COASTAL AREA OF KOREA

Dong Soo Lee - Sang Joon Han

Korea Ocean Research & Development Institute

Abstract

The contents of heavy metals were studied on sediments collected from the southeastern coastal
area of Korea.

Concentrations of the elements showed Cu 14~48ppm (av. 18ppm), Pb 14~49ppm (av. 28ppm),
Zn 79~187 ppm (av. 111ppm), Co 11~15ppm, (av. 13ppm), Ni 22~32ppm (av. 29ppm), Fe 3.
1~5.3% (av. 4.3%) and Mn 333~1010ppm (av. 499ppm). When these values are compared with
those of the unpolluted near-shore sediments from other countries, there seems to be little enviro-
nmental contamination of heavy metals in the sediments of the study area.

However, from the fact that the nearer to harbor the stations are, the higher the contents of
copper, lead and zinc are in the sea off Pusan Bay, it is suggested that heavy metals in the sedi-

ments are starting to show some contamination from man’s actvities.
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Fig. 1. Sediment sampling locations in the southeastern coastal area of Korea.
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Table. 1. Analytical results of heavy metals in sediments from the southeastern coastal area of Korea.
(in ppm, except for Fe which is in wt %)

Station # Cu Pb Zn Co Ni Fe Mn
1 22 34 136 13 29 4.6 423
2 20 28 120 13 31 4.5 512
3 13 28 104 13 30 4.7 681
4 14 26 106 13 30 4.7 516
5 18 28 112 14 31 5.3 529
6 14 27 107 13 27 4.7 600
6* 15 25 106 13 31 5.1 460
7 17 29 107 12 28 4.7 1010
8 13 26 95 13 24 4.2 507
9 11 22 84 11 22 3.6 432
10 15 26 110 14 33 4.7 485
11 16 29 111 13 32 4.8 573
12 15 28 109 13 28 4.3 508
13 14 26 104 12 26 4.5 569
14 12 22 86 11 23 4.2 417
15 16 27 96 12 26 5.2 603
16 10 14 79 11 31 | 3.1 333
17 15 27 105 12 26 |41 370
18 23 39 120 12 27 | 437
19 16 25 112 13 32 4.4 497
20 14 25 97 15 32 4.0 342
21 17 26 111 14 32 4.4 598
22 30 40 121 3 I 29 3.6 417
23 48 32 115 13 28 4.2 432
24 23 35 141 14 29 4.3 455
24* 12 18 92 14 31 4.3 393
25 28 49 187 12 24 3.8 429
26 19 25 120 13 28 3.9 549
27 15 24 105 13 32 4.1 380
28 16 24 107 14 30 3.9 404
29 17 29 115 13 31 4.2 381
30 17 26 113 13 29 4.2 494
31 19 28 117 13 31 4.2 629
31* 12 18 88 13 30 3.8 361
32 16 26 111 13 29 38 347
Range 1 10~48 { 14~49 | 79~187 ] 11~15 22~32 | 3.1~5.3 | 333~1010
Average | 8 | e | | 13 29 | 43 499
* sediments from depth of 55-60cm.
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Table 2. The contents of heavy metals in sediments from the Southeastern Coastal Area of Korea.

(in ppm, except Fe which is in wt %)

. . e . Sea off Pusan Bay
Elements Jinhae Bay (5 species) Near Gadukdo(12 species) (12 species)
range average range ! average range average
Cu 13~22 1744 10~17 1412 15~48 2249
Pb 26~34 2943 14~29 2514 24~49 3047
Zn 104~136 116412 79~111 9910 105~187 122422
Co 13~14 13+1 11~14 12+1 12~14 1331
Ni 29~31 30+1 22~33 2743 24~32 29~2
Fe 4.5~5.3 4.740.3 3.1~5.2 4.44-0.6 3.6~4.3 4.140.2
Mn 423~681 552+73 370~1010 534+167 347~629 460186
T Ao AARA T, 9@, ofde Afge @, HAEF n
(Cu)=0.79 [Pb)+ 5.05 (r=0.89) WE 39 YAy FEE olfstA B EFY o
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Fig. 2. The Relationship between Copper and Lead
in Sediments from the southeastern coastal
area of Korea.
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Fig. 3. The relationship between copper and zinc in
sediments from the southeastern coastal area

of Korea
240
200
o
160
Zn oc
(ppm) o
120 o o
By~
&
L3 e ©
BO o
[[¢] 20 30 40 50
Pblppm)

Fig. 4. The relationship between zinc and lead in
sediments from the southeastern coastal area
of Korea.
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Fig. 5. The relationship between nikel and cobalt
in sediments from southeastern coastal area

of Korea.
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Fig. 6. The relationships feweem iron and manga-
nese in Sediments from the southeastern
coastal area of Korea.

+0.6%, 534=+167ppm, 23]z Az gle] o =]
7} 4.7%0.3%, 552-+73ppmoz A #H9E 7}
F B Ao ey

2oy AeE7Y FEEEE Be 244
249} 319] StE AN BN Y w5t At 4.3%,
3.8% %2 XZA59 Fx9 Z Hol: QA=
W7o Fx 74z} 393ppm, 36lppmo T XE A
B9 R da A vEyt

A3 w7rzkel & Fig. 60 vhebd uhebzglo] v
24 AT Ao AAdRA .

(Fe(%))=0.0796 (Mn (ppm))-0.0023
(r=0.52)

7t EAP ov Ale dade AdAde] A
A ket

rhe

2 o

1. 197611 1958 849 Alolo] g5
At 324 A HA Gravity Corerg Ab
43l EAE ARE fHslz, 9ALFFES
718 BAEF T, d, ohd, 3iE, yd,
A, w7t F=E FA3s%h

2. 2489 HAEF 79, o, oldy ¥=
= 7zt 10~48ppm, 14~49ppm, 79~187ppmA}
oldl A HEINF R ITFT=E 44 18ppm, 28
ppm, 111ppme] 3¢},

AN G A, Az, Fasq
5 g g vy 7 gy sEE = o
ZARZHZ}Y FEws} 2l A5l
Wilsoz ulFo] FAAGL ABF 43
< e Rez FAHY Yz gL ofFnt
A AFF o] Q¥ AR AsHch

3. e YA Fx& 77 11~15ppm,
22~32ppm Atolol A HEFEHHP FFFE
Z+ 13ppm, 29ppme] it}

F 440 Fxxe 7, F, ofde A%
v g 7 2A3E 2 Yy FEwste 4
&7re) Fxdstsh Ao Qed o2 )
o] ¥ A4t A7 ARFFY o] A=
Roz Audrt,

4, A5 "o Fx+ 47 3.1~5.3%, 333
~1010ppm Aol WFI}HR 2 B2 o



16 ol %

7z} 4.3%, 499ppmo] g}

T fe g A 2444 2 #4919 5
=wstel 4stEzkel Frw s} ""E‘E 2y
Ao ALEoe v axu 7, 4, OMJ
ZLAE o4 g7t dedAE g

=

Choe, S. 1971. Studies on marine sediments of the
Korean Seas. Jour Oceanol. Soc. Korea, 6: 1~15
Hyun, K.S. 1974. The distribution of Copper, lron
and Zinc in shallow marine sediments, Jinhae Area.
M.S. Thesis, Seoul National University, Korea.

Fe@ o4 2

Johansson, C.G. 1975. Manual of Methods in Aquatic
Environment Research, FAO Technical Paper No.
137.

Kawk, H.S. & Lee, J. W. 1975. Heavy Metals in the
Scaoff Jinhae and Masan during winter Period. Jour.
éceanol. Soc. Korea, 10 : 7~6

FHEARAELEL. 1975 Az A305. gFAg 4
dod =4

STRFANEL. 1977, ARz Az BFAG 5
Heq

Z A},

ik

Lee, J.W., Han, S.J. & Youn, O.K. 1974. Concentr-
ations of heavy metals in sediments from the Sea
off Jinhae and Masan, Korea. Jour. oceanol. Soc.

Korea, 9:31~38



