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Objectives : The purpose of this study was to evaluate the heavy metal contamination level by analyzing heavy
metals in sediments near Ieodo ocean research station located in southwestern Jeju Island.

Methods : Sixteen sediments samples were collected from Ieodo ocean research station, and two and three
sediment samples were collected from the southwestern region and between leodo and Jeju Island. These samples
were used for heavy metal content analysis according to the marine pollution process test method, and
contamination level of sediments was calculated using the measured heavy metal concentration.

Results and Discussion : All heavy metals except Ni were evaluated as non-contamination level, and Ni was
found to have high pollution level. According to the US Environmental Protection Agency guideline, samples 6, 9,
15, and 22 were classified as severe contamination, and according to the geoaccumulation index, samples 15 and
22 were classified as slightly contaminated for Ni. When classified by the Enrichment factor value, Ni
contamination was categorized as moderately severe enrichment for samples 15 and 22. Using the potential
ecological risk factor value, the ecological risks of the heavy metals in all samples were classified as low risk. The
mean PEL quotient value for all six heavy metals in samples was a maximum of 0.60, indicating a 21%
probability of toxicity for heavy metals in all samples.

Conclusions : It was confirmed that there was no contamination by Cd, Cr, Cu, Pb, and Zn, but contamination by
Ni was found to be a serious level. Compared with previous studies, the concentration of Ni in the Ieodo was
found to be high, which may be due to the inflow of ocean research station or the Yangzu river runoff in China.
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Fig. 1. Maps showing location of leodo (left) and picture of
leodo ocean research station (right) (adopted from
Hwang et al.").
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Fig. 2. Maps showing sampling sites of sediments collected from near leodo ocean research station.
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Table 1. Summary for scale of pollution intensities for enrichment factor (EF), geoaccumulation index values (lgeo), potential
ecological risk factor (PERF), and mean probable effects level quotient (mean PEL quotient) (obtained from Lee et al.'”).

<1 no enrichment <0 background level <40 low risk <0.1 8
1-3 minor enrichment 0-1 unpolluted 40-80 moderate risk 0.11-1.5 21
3-5 moderate enrichment 1-2 unpolluted to moderately 80-160 considerable risk ~ 1.51-2.3 49
polluted
5-10 modergtely severe 2-3 moderately polluted 160-320 high risk
enrichment
10-25 severe enrichment 3-4 moderately to strongly
polluted >2.3 73
25-50  very severe enrichment 4-5 strongly polluted > 320 very high risk
extremely severe
>50 enrichment >5 very strongly polluted
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Table 2. Results of elemental analyses of sediments collected
from near leodo ocean research station (wt, %).

1 0.06  3.91 0.69 0.18 56
2 0.11 299 076 0.7 9.2
3 0.09 366 0.71 0.09 7.9
4 0 13.39 052 022 6.1
6 0 6.81 046 024 6.9
9 0 2.21 0.77  0.07 5.7
10 0 1.09 038 0.04 3.9
1 0.02 229 073 0.14 6.1
15 0 0.27 057 0.07 59
16 0 3.02 062 021 5.8
19 0 222 052 018 6.6
20 006 229 073 025 10.1
21 0 198 052 0.26 54
22 0 847 040 029 55
24 0.10 390 084 0.22 8.7
25 005 28 079 0.31 1.3
1 0 408 055 023 6.8
2 0 1.07 0.21 1.23 4.1
19J0O1 0.02  2.51 032 085 6.9
19J02 0.1 235 029 023 4.6
19J03 005 099 035 0.08 5.3
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Fig.3. Contour lines of ignition loss obtained from sediments
collected from near leodo ocean research station.
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Table 3. Summary of heavy metal concentrations (mg/kg) in sediments and pollution criteria obtained from USEPA (C1, C2,
19JO1, 19J02, 19J0O3 represent sampling sites around leodo ocean research station).

Non

Usemn soluted <25 <40 <20 <90 - - <5
Sz(t';?ify”t M;(jﬁ:fetgly 25~50 40~60 20~50  90~200 - - 5~8
standards piﬁvtiyd 550 560 550 5200 >8 - >8
TEL guideline 18.7 302 15.9 124 068 523
PEL guideline 108 112 428 271 42 160
ucc 25 20 20 71 0098 35

1 1.7 12.2 212 515 03 301 56

2 22 201 288 792 04 397 92

3 209 13.8 259 6338 05 335 79

4 36 146 423 19.7 07 243 6.1

6 7.1 93 78.8 423 02 299 6.9

9 21 92 765 475 12 46 5.7

10 1 1.1 17.8 478 02 274 39

1 215 185 303 814 04 428 6.1

15 388 96 109.1 58 17 602 59

16 16.1 133 44.9 628 03 418 5.8

Sample Number 19 96 10.6 17.7 484 03 252 66

20 21 17.9 287 732 03 415 10.1

21 14.5 1.9 28 56.2 04 326 54

22 63 89 108 404 03 334 55

24 19.8 16 295 68.1 03 367 87

25 209 17.5 281 722 04 371 113

al 14.8 12.9 24.4 56.9 06 302 6.8

@) 74 10.7 16.5 373 02 307 41

19J01 06 34 1.4 303 02 16.7 69

1902 67 87 173 523 02 241 46

19J03 112 126 212 54.2 02 324 5.3
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