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Spatial Variability and Contents of Metals in the
Surficial Sediments of Youngil Bay, East Coast of Korea
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Abstract: Bottom sediments from Youngil Bay, East Coast of Korea, were analyzed for grain size composition as well as
elemental compositions and total organic carbon (TOC) content in order to investigate the spatial variability and content of
metal elements. Grain size distribution of the sediments seems to be controlled by anticlockwise current pattern with
bottom topography of the study area. Spatial variability of TOC and all elemental contents reflects those of grain size, but
an exception was found in the harbor area (Old-Port): their contents are high in the central part of the bay with the
muddy sediment and decreases toward the sand-dominated coastal zone. However, contents of Ca, Sr, K are high in the
sand-dominated coastal zone and contents of some heavy metals (Cd, Cu, Zn) are high in the Old-Port area and the
mouth of Hyeongsan River The correlation matrix and R-mode factor analyses reveal that four important factors
controlling the distribution of metals in the bay are sediment grain size (or quartz dilution effect), the formation of sulfide
minerals associated with decomposition of organic matters under anoxic geochemical environment, calcium carbonate
(mainly shell fragments) and coarse-grained feldspar mineral. According to the metal content of labile fraction and CER
(concentration enrichment ratio) value, high accumulation of some heavy metals in the harbor area seems to result not
from the their anthropogenic input but from the diagenetic spike signal, that is, the accumulation of sulfide minerals
formed by early diagenetic processes under anoxic environment.
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Fig. 1. Map showing the study area and the sampling sites.
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found in the Old-Port sediments.
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Table 2. Comparison of average metal contents between Yeongil Bay sediments and other polluted bay sediments

Al Fe Cr cd Cu Zn Pb Sn Mz
Area
% % ppm  ppm  ppm  ppm  ppm  ppm  Phi
Saemangeum tidal flat” 6.6 2.7 49 - 12 43 24 - 44
Inner part of the Incheon North Harbor” - - 214 - 251 420 56 - 44
Incheon North Harbor” - - 136 - 138 260 38 - 62
Jinhae Bay” - 36 59 0.7 30 128 37 - -
Kwangyang Bay" 82 38 67 - 19 95 35 - 79
Shihwa Lake” 70 30 85 04 115 158 26 - -
This study | Youngil Bay 5.5 22 26 03 17 94 34 32 42
Old Port area 58 25 39 40 134 365 53 7.1 49
Hyoungsan Estuary (St. 175) 58 22 21 14 40 377 25 33- 29

"Cho et al., 2001; *Lee et al., 2001; *Lee and Lee, 1983; “Cho er al., 2000; *Hyun ef al., 1999
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Table 3. Correlation coefficients among the mean grain size (Mz), TOC and elemental composition.
Mz  TOC Al Fe Cr Zn Cu Cd Sn Pb Ca Sr Li Na K

Mz  1.00

TOC 084 1.00

Al 076 062 1.00

Fe 092 079 088 1.00

Cr 094 093 072 090 1.00

Zn 050 076 042 049 064 1.00

Cu 031 062 020 027 047 087 1.00

Cd 033 069 017 026 052 091 0.86 1.00

Sn 051 072 040 048 065 083 08 078 100

Pb 0.81 08 064 076 089 068 062 059 082 1.00

Ca 052 -042 -038 037 -043 032 -017 018 -025 -036 100

Sr 047 045 -018 028 -041 033 -023 026 -027 -036 095 1.00

Li 0.91 094 069 087 096 071 057 060 069 088 -042 -044 100

Na 044 022 060 056 030 017 002 002 012 019 046 -026 032 1.00

K 050 067 -017 -043 -067 -049 -044 053 -051 -063 -011 003 064 033 1.00

Table 4. Correlation coefficients among factor loadings for each of the four factors used in the Varimax-rotated R-mode factor

analysis. Underlined values are significant at p<0.01.

Variables Factor 1 Factor 2 Factor 3 Factor 4 Communalities

Mz 0.85 0.16 033 0.32 0.96

TOC 0.65 0.52 0.26 043 094

Al 0.95 0.13 0.05 0.18 095

Fe 0.95 0.14 0.12 0.16 097

Cr 0.79 0.34 0.23 043 098

Li 0.74 0.44 0.24 0.40 0.96

Pb 0.67 0.52 0.17 035 0.87

Cd 0.08 0.91 0.11 0.26 091

Cu 0.1 0.96 0.06 0.10 094

Sn 0.35 0.86 0.08 0.14 0.88

Zn 0.32 0.38 0.16 0.12 092

Sr -0.13 0.15 -0.97 -0.09 0.99

Ca -0.29 -0.10 -0.93 0.13 098

K -0.27 -0.35 0.13 -0.86 0.96

Cumulative (%) 61.90 77.60 89.10 94.40

7HE LR wFo] E w(Emelyanov and 98 2AHI A= 5L et o A
Shimkus, 1986; Cho er al,, 1999) Factor 32 ¥ HHE 3 2§ ool 29T A gAEf &
Grz A7) el o5 ApiEe e9los dd R AN (Feldspar) FF AR og) 2EHT IS
A olefe AE2 olF F Aol RIEE B & A, Cho er al(1999)9) AT SIME B
o ol ZYPT AR WFeE ZA4E A 3 w ok
7Bk =X HReME ofsizt sFsstthFig. 6).
Factor 45 25 HsiMT 52 HARE vehlie otiEE 7R S35 FF(IN U 8% =5
a]les 3 2Ae 53%S AEAth TE ¥ =B I F4 Yk 8y JH'G*HMl ot
T U, f7lRh I3 gRie gE dase 2} HHB7Nsle] FtsElo] Tkt %S Hmoled,
w9 JRAAE HolP(Tble 3), TLHO=E 52 34 i EZAFest deklel wet —rbﬂ Skl
29 =7t ZYUAGE AR HAHE) BE 6H°W sl = viRle AxE Wrkl) AAste] 9
TR S kel Eof st SHE aqlel  FEEMAN AT ol8dl F& 9259 ¥
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the mouth of Hyeongsan River.
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