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The Methodology for Extraction of Geochemical Anomalies, Using Regress-
ion Formula: an Example from a Granitic Body in Gyeonggi Province
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Natural geological and environmental processes reflect to element abundances in geological materials on the sur-
face. This study aims to elucidate a possibility of geostatistical application to differentiate geochemical anomalies
affected by anthropogenic and geogenic factors. A regional geochemical map was produced using 'inverse distance
weight interpolation’ method for analytical results of stream sediments (<150 um) which were collected from 2,290
first- to second-order streams over the whole Gyeonggi Province. The Jurassic granitic batholith in the southeastern
province was selected as a target for the geostatistical examination. Factor analysis was conducted using 22 ele-
ments for stream sediments from 445 drainage basins over the granitic body. Co, Cr, Sc, Mg0O, Fe,Os, V, and Ni
were grouped with high correlation coefficients and the depletion of the components may reflect the whole-rock
chemistry of the granite. Regression analysis was done using Co, Cr, and Sc as dependent variables and other six
components as independent variables, and the results were drawn as maps. The maps acquired generally show quite
similar distribution patterns with those of concentrations of each variable. The similarity in the spatial patterns
between the two maps indicates that the application of regression statistics can be valid for the interpretation of
regional geochemical data. However, some components show local discrepancies which may be influenced by sec-
ondary factors regardless of the basement lithology. The regression analysis may be effective in extracting local
geochemical anomalies which may reflect rather anthropogenic pollutions than geogenic influences,

Key words : geochemical map, stream sediments, granite, regression analysis, geochemical anomaly
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HAZ 1% B eR B9 A ARE AEE. ATEA 7IjE AFE e Az GERel Ao
2 E¥ahs Fepr) SHEAE REAGOE MAsle, 450 JTERE dHshe SAEAE AR 227E] f4o
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Autd o 2 R FET A Ao EAFT FIE
& FdHoz Ioksly| A EAe 7P At
AGAE HBEAEZ AFHslY BAAES vigo R
P49 ek B¥Xvel A 338 X E(geochemical
map)g AR ettt A7 Axe Yo
FAzo] Byxfels & o & 4 o], X713t
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+ 9o T e o2, vk AAUE=
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¥ APE M a83e2 Ueh) F= A73HE
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Fig. 1. Granite exposures in Gyeonggi Province. Shaded
area: target granite for the geostatistical analysis, Jgr: Jurassic
granite, Kgr: Cretaceous granite, Blank: Precambrian gneiss-
schist.
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Table 1. Resulis of the factor analysis.

Factor 1 Factor 2 Factor 3 Factor 4 Factor S Factor 6 Factor 7
Co 0.937 -0.020 0.000 0.080 -0.010 0.154 -0.040
MgO 0.924 0.124 0.203 0.020 -0.050 0.000 0.020
Sc 0916 -0.010 0.030 0.060 -0.010 0.060 0.070
Fe,0,4 0.869 -0.020 0.050 0.347 -0.188 -0.040 0.000
Cr 0.812 0.295 0.000 -0.020 -0.153 -0.020 -0.000
\" 0.781 0.395 0.129 0.247 -0.040 -0.163 0.030
Ni 0.762 0.505 -0.106 0.000 0.090 -0.060 0.000
Be 0.670 -0.289 0.010 0.422 0.156 0.000 -0.108
K,0 -0.636 0.157 -0.202 -0.110 0.503 -0.060 -0.080
Cu 0.361 0.791 0.080 0.090 0.187 0.090 0.000
Li 0.020 -0.734 -0.000 0.216 0.224 0.040 -0.198
Sr -0.167 0.030 0915 -0.030 0.070 -0.010 -0.111
Ca0O 0.508 -0.070 0.700 0.010 -0.060 0.040 0.070
Sio, -0.326 -0.010 -0.136 -0.686 0.040 -0.156 -0.040
MnO 0.169 -0.060 -0.151 0.590 -0.350 0.176 -0.040
Zr -0.060 -0.255 -0.040 0.507 0.347 -0.343 0.060
Pb -0.155 0.434 -0.293 0.487 0.090 -0.159 -0.433
TiO, 0.198 0.050 0.439 0.447 0.070 0.000 0.222
Ba 0.010 -0.010 0.127 -0.040 0.833 0.040 -0.040
Rb -0.254 -0.108 -0.477 0.050 0.568 0.111 0.203
Zn -0.000 -0.020 -0.000 0.118 0.060 0.936 0.040
Sb -0.000 0.150 -0.060 0.060 0.020 0.010 0.870

Method: Principal Component Analysis; Varimax rotation with

EAQAA AFE HEAE AR 3EtREE 8
AEHE A, 5UE (Co), “E2dlTMg0), H(Fey04),
ZE(Cn), ¥EWV), AN, 23S 5 7
Aol A WA glog sk 153t EHJrH(Table
D. SRIEHE U 0|59 EAFS A7 =EH
sPdeke] Faagol ot af Adio] F2 'é}"é%l
AeR ;Y & ot F, A AR MgOQ}
Fe,05, T3FA2l Co, Cr, V Ni, Sc & A& &
A 7HA I FEEE Bole AoR Eely
At o5 YAELS AR AAdAs o, B
T e TS Hols Bl e, 1 olf= o
S 27 vlanrhg Bl RakEe 544 vt
Aug AP dAFE vlwA sk gl
APs7] qEez siMEct gzzez Ay s
72| o] ol Exal= M7 eorle] WAYH
UR- A9 FEE Aol FAH R B¥sh= E
olekx7] A7 B BRA (HEY-NIEh <ol
X vlanbahg 7] DA 2 $1M S as
A .- vldlg A EE B AEEaE ek
59 TS EXjFge sIR1El we FERE HAT
A3 2], 2001).

Kaiser normalization
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Aol A% HARDE AMgsigd), ol o
g3t e 8 HALE wEeks BAsMol. o
Ao frol 4 5% B)74l0] MaEAE 2
& 200® AREYE SR,
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&?_H‘f’_&ﬂ]*i geld 77H° 3
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Table 2. Results of linear regression analysis.
Variable Unstandardized Standardized ¢ Si 95% Confidence Correlati Collinearity
s Coefficients  Coefficients & Interval for B rrelations Statistics
Depen Indepen Standard Lower Upper Zero- . . Toler-
-dent  -dent Error Beta Bound Bound order Partial  Part ance VIE
Constant -1.511  0.046 -33.127 0000 -1.600 -1.421
MgO 0.842 0.057 0.117 14678 0.000 0.730 0955 0851 0.099 0041 0.124 8,039
Fe,04 0.866 0.017 0317 49989 0000 0.832 0900 0.835 0322 0140 0.195 5.124
Co Cr 0.021  0.001 0.171 29.221 0.000 0019 0022 0760 0.195 0082 0229 4.366
\% -0.022  0.001 -0.121  -20207 0.000 -0.024 -0.020 0713 -0.136 -0.057 0218 4.585
Ni 0.042 0.002 0.089 17.055 0.000 0.037 0.047 0668 0.115 0.048 0286 3.502
Sc 0464 0.007 0420 67999 0.000 0451 0478 0867 0420 0.190 0206 4.860
Constant -0.244 0.444 -0.550 0582 -1.115  0.626
Co 1.855 0.063 0223 29221 0000 1730 1979 0.760 0.195 0.093 0.176 5.692
MgO 43.871 0459 0.730 95545 0.000 42971 44771 0.850 0546 0306 G.175 5.703
Cr  Fe,0O, 2.530 0.173 0.111 14626 0.000 2.191 2869 0.698 0.099 0047 0.177 5.662
AY -0.177  0.010 -0.116  -16.931 0.000 -0.197 -0.156 0.681 -0.115 -0.054 0217 4.610
Ni 1.154 0.022 0296  52.109 0.000 1.111 1.197 0742 0335 0.167 0317 3.152
Sc -3.092  0.068 -0.336  -45.250 0.000 -3.226 -2958 0.678 -0.295 -0.145 0.186 5.391
Constant  0.720 0.042 17.133 0.000 0.638 0.802
Co 0.380 0.006 0.421 67.999 0.000 0369 0391 0.867 0420 0.191 0205 4872
MgO 3.241 0.047 0496  68.525 (0.000 3.148 3333 0.854 0423 0.192 0.150 6.667
Sc Fe,04 0.556 0.016 0225 34494 0.000 0525 0588 0.827 0229 0.097 0.185 5419
Cr -0.028 0.001 -0.258 45250 0.000 -0.029 -0.027 0.678 -0.295 -0.127 0241 4.145
v -0.003  0.001 -0.015 -2.532 0011 -0.005 -0.001 0.724 -0.017 -0.007 0214 4670
Ni 0.028 0.002 0.065 12415 0.000 0.023 0.032 0642 0.084 0035 0.284 3.524
EHHEE ARl AAlsisinh. AN e 5 E 9|

Table 20 2¢k=lo] Urh. Table 2904 Aa)E npe}
Zhol 5z A 7h Yae gk tig 89
42 olefjel rhp<0.05).

Co=-1.511+0.842 MgO+0.866Fe;0;+ 0.02055Cr
—0.02218V +0.04191Ni+0.464Sc

Cr=-0.244+1.855Co+43.871MgO+ 2.53Fe, 04
-0.177V+1.154Ni — 3.0925¢

Sc=0.72+0.38Co + 3.241MgO+ 0.556Fe,03
—0.02806Cr — 0.00254V +0.0277Ni

o714, 3 ge 74 AR MgO% Fey,Ox=
ZENE-Z(wt.%)oH, v)FEdAe] Co, Cr, Sc, Ni, V
o] &% 9= mgkgppm)elth. 919] BFYE o8
sl Ar|e Aede] EAE F Co, Cr Scoll gt
FATERE A 1 AAE =93 sirhFg.
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Flg. 2. Regional geochemical maps for Co, Cr, and Sc concentrations in stream sediments from the Gyeonggi Province. A:
Maps drawn from analytical concentrations (in ppm). B. Maps drawn based on the concentrations calculated using linear

regression formulas (See the text for detailed explanation).
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Fig. 3. Regional geochemical maps for Co, Cr, and Sc concentrations in stream sediments over the granite area in Gyeonggi
Province (See Fig. 1 for locality). A: Distribution maps drawn from analyzed data. B: Distribution maps drawn based on
calculated data using linear regression formula. C: Maps showing the distribution of the discrepancy ratio (ratio=analyzed

data/calculated data).
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