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Geochemical characteristics on the petrological groups of stream sediments and
water in primary channels of the Jangheung area, Korea
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The purpose of this study is to find out geochemical characteristics of stream sediments which are good indica-
tor of geochemical hazard valuation and water in primary channels of the Jangheung area. We separated three
groups which were granitoid area, granite gneiss area and tuffeous area by petrological properties. Physical and
chemical characteristics of stream water such as temperature, pH, and EC were measured in the field between 1999
and 2001 and stream sediments samples were collected from April to May in 1999. For the chemical analysis of
stream sediments samples, XRF, ICP-AES and NAA were used. The contents of the major elements had a similar
contents in three groups and those of rare earth elements in granite gneiss area were lower value than those of
other two groups. Zn and Cu were higher value than the other toxic elements. Through the enrichment factor and
enrichment index features of the elements, we knew that Fe,0,;, MgO, TiO,, MnO and Eu, Yb of the tuffeous area
samples and Co, Cr, Zn were enriched.

Key words : stream sediments, geochemical hazard, chemical analysis, enrichment factor, enrichment index
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Fig. 3. The comparison of mean values between stream
sediments and rocks for major elements in the Jangheung
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Table 1. Comparison of physicochemical properties measured at different periods in the Jangheung area.

Data T(°C) pH EC(uS/cm)
Statistics May 1999 Oct 2001 May 1999 Oct 2001 May 1999 Oct 2001
Number of samples 182 70 182 70 182 70
Minimum Value 11.40 13.40 6.51 5.53 6.74 14.40
Maximum Value 22.80 23.00 7.82 772 160.20 159.60
Standard Deviation 2.56 1.73 0.31 0.47 22.92 28.87
Mean 16.60 17.20 7.15 6.58 60.42 79.63
Variance 6.55 2.98 0.09 0.22 525.14 833.28
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Table 2. Chemical compositions for major elements of stream sediments in the Jangheung area.
Data (wt.%) SiO, ALO;  Fe,04 CaO MgO K;O Na,O TiO, MnO P,05
No. of Samples 189 189 189 189 189 189 189 189 189 189

Gr 57.08 15.84 5.67 0.95 1.13 293 1.18 0.81 0.13 0.15
Mean Ggn 57.22 16.04 6.59 0.93 1.39 2.82 1.02 0.89 0.13 0.15
Tf 58.27 14.73 5.36 0.92 1.11 271 .13 0.83 0.12 0.15

Gr 47.73 12.57 3.55 0.31 0.58 2.17 0.66 0.53 0.06 0.03
Min. Ggn 45.60 12.41 342 0.34 0.53 2.12 0.55 0.54 0.05 0.06
Tf 46.40 11.84 2.60 0.25 0.53 1.74 0.62 0.44 0.05 0.04

Gr 67.03 20.25 10.03 2.54 248 481 2.18 1.36 0.31 0.57

Max. Ggn 68.42 19.52 9.68 1.71 249 3.49 1.76 1.68 0.33 0.26
Tf 69.14 20.00 10.45 4.71 291 3.52 276 1.47 0.28 0.41
Gr 4.50 1.96 1.49 0.48 0.52 0.49 0.32 0.19 0.04 0.09
Std.dev.  Ggn 5.54 1.53 1.48 0.38 0.55 0.36 0.30 0.19 0.05 0.05
Tf 4.86 1.67 1.69 0.53 0.44 0.31 0.28 0.21 0.04 0.07

Max.: maximum, Min.: minimum, Std.dev.: standard deviation, No. of Samples: number of samples, Gr: granitoid area, Ggn:
granite gneiss area, Tf: tuffeous area
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Fig. 5. The comparison of median values between stream
sediments and rocks for rare earth and toxic elements in the
Jangheung area (Ss: stream sediments, Gr*: the data of
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Table 3. Chemical compositions for rare earth and toxic elements of stream sediments in the Jangheung area.

Data (ppm) Ce Eu Yb As Cu

Ni Pb Cd Co Cr Sb Zn

No. of Samples 189 189 189 189 189

189 189 189 189 189 189 189

Gr 121.44 146 3.52 <1 1736 1421 16.14 <l 1092  61.74 042 169.09

Mean Ggn 101.00 144 292 <l 2092 2460 17.83 <l 15.02 9046 0.52 155.36
Tf 107.87 1.53 323 <1 1488 14.19 14.58 <1 10.78 5878 040 113.07

Gr 3940 093 1.82 <1 7.70 7.10 11.00 <1 421 1120 0.20 38.10

Min. Ggn 6770 0.94 1.02 <1 8.90 850 12.00 <1 6.02 2020 0.18 60.30
Tf 64.80 0.76 1.22 <1 7.00 5.30 9.70 <1 471 17.70 0.15 39.40

Gr 21500 198 6.01 <1 99.00 35.00 22.00 <1 2220 148.00 280  863.00

Max. Ggn 191.00 241 6.24 <1 4500 59.00 30.00 <1 29.30 169.00 3.56 1030.00
Tf 185.00 2.61 5.63 <1 35.00 68.00 29.00 <1 30.00 170.00 197 1100.00

Gr 3293 027 0.88 <1 14.40 6.30 2.95 <1 399 2893 046 156.20

Stddev. Ggn 2466 032 0.90 <1 789 1139 3.05 <1 486 3733 062 168.00
Tf 2537 038 0.77 <l 5.61 10.07 2.33 <1 439 3031 039 108.27

<1: not detected.
Abbreviations are same as Table. 2.
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Table 4. Chemical compositions minor elements of stream sediments in the Jangheung area.

Data (ppm) Ba Be Bi Mo Nb Sr v Zr Li Cs Hf Rb  Sc Pa
No. of Samples 189 173 189 189 189 189 189 189 189 189 189 189 189 189
Gr 9950 2.0 <1 <l 237 1586 470 803 328 63 105 1332 130 190
Mean Ggn 1050.0 2.2 <1 <l 19.0 1473 587 658 439 7.4 95 1336 138 17.1
Tf 9980 1.8 <] <1 18.4 1548 495 850 345 6.7 9.1 1231 127 16.1
Gr 600.0 1.1 <1 <1 140 630 220 420 21.0 2.0 49 57.8 6.9 6.1
Min. Ggn 7200 12 <l <1 11.0 790 310 250 230 36 495 785 7.1 111
Tf 7000 1.0 <1 <1 120 540 220 49.0 200 2.5 5.7 64.3 7.0 10.0
Gr 1400.0 3.8 <l <l 2320 3360 1040 169.0 580 112 207 2180 217 263
Max. Ggn 1500.0 3.8 <1 <1 28.0 2750 840 143.0 930 136 296 1880 192 344
Tf 15000 4.1 <1 <1 27.0 4620 3740 133.0 62.0 200 150 221.0 259 31.8
Gr 2020 0.8 <1 <l 301 659 163 298 82 1.8 28 279 3.1 44
Std.dev. Ggn 1933 0.6 <1 <1 30 423 150 210 138 247 44 26.7 3.6 4.8
Tf 1518 08 <1 <1 28 566 360 160 79 24 1.8 264 3.8 3.8
Abbreviations are same as Table. 2.
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Fig. 7. The comparison of median values between stream
sediments and rocks for minor elements in the Jangheung
area (Ss: stream sediments, Gr™: the data of Turekian, K.K.
and Wedepohl, K.H. (1961), Ggn®: the data of Cho (1992),
Tf; the data of Hildreth (1979)).
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Fig. 8. Variation diagrams of minor elements versus Al,Os in stream sediments samples (symbols are same as Fig. 4).
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Table 5. Enrichment index (E.L) of stream sediments in the Jangheung area.

Enrichment index normalized by composition of

Area host rock Anon Rose K-P
major minor rare toxic toxic! toxic? toxic™

Gr 1.75% 1.26” 1.04% 521 0.75 227 0.31

Ggn 1.00° 1.849 1.429 1.22 0.87 225 0.40

Tf 2.569 2779 2.699 10.52 0.61 1.66 0.27
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