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Chemical Weathering Characteristics of Red Saprolites
at Granitic Hills in Yeongam, Southwestern Korea

Young Rae Kim*
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Abstract : Red saprolites are appeared in granitic hills in Yeongam, Southern Korean Peninsula. These
red saprolites were analyzed for their geochemistry, including CIA, A-CN-K and A-CNK-FM ternary
plots, to understand the chemical weathering trend and rubefaction of the saprolites. These saprolites were
compared with laterite profiles in Cameroon formed under humid tropical conditions. The red saprolites
in Yeongam show commonly massive loss of CaO, Na,O, but KO is being slow. The red saprolites in
Yeongam relative to laterite and kaolinite profiles of Cameroon and Spain show weak chemical alteration
owing to slow removal of K,O, but high mafic constituents, Fe203 and MgO, for most of the samples.
In the saprolites of Yeongam, mafic oxides become enriched because of the fast and massive removal of
alkali constituents, such as CaO, Na,O and KO, relative to other elements, resulting in rubefaction of
the saprolites. It is found that the rubefaction of the saprolites is not necessarily proportional to chemical

weathering intensity.
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Sampling site

Figure 2. Photograph showing red saprolite profile YA—B and sample locations in the profile.
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d CIA of red saprolite profiles at granitic hills in Yeongam, Korea.

Gl s U MM F3E9 FEEu CIA

Sample Major elements analysis(wt. %) Cia | PIA | Type
(No.:-em) | §i0, |ALOs |Fe:03| MnO | MgO | CaO |Na,O | K;O | TiO; | P,Os | Loss | SUM

YA-A100 |58.56|22.18| 7.19 | 0,05 | 0,51 | 0,25 | 0,18 | 1.95 | 0,55 | 0,05 | 8,18 | 99.65 | 84.8 | 954
YA-A200 |62.68/21.80| 5,18 | 0,05 | 0.48 | 0.25 | 0.26 | 2.08 | 0,60 | 0,05 | 6,85 |100,28| 835 | 94.7
YA-A300 |65.21[18,28| 3,52 | 0,07 | 0.38 | 0,28 | 0.35 | 2.88 | 0,58 | 0.04 | 6,32 | 97.91 | 76,0 | 91.7
YA-B030 | 5748 |23.42| 6.36 | 0,03 | 0,58 | 0,15 | 0,14 | 1.80 | 0,61 | 0,05 | 9.06 | 99.68 | 87.2 | 97.2
YA-B100 |63,26]21.25| 4.13 | 0,04 | 0.41 | 0,06 | 0.14 | 2.20 | 0.51 | 0,03 | 7.53 | 99.56 | 84.8 | 98.0
YA-B180 |67.64(18.85|2.92 | 0,02 | 031 | 0,04 | 0,17 | 292 | 0.47 | 0,04 | 632 | 99.70 | 79.3 | 97.6 Saprolite
YA-C050 |59.04|21,39| 6,92 | 0,05 | 0,49 | 0.22 | 0,16 | 1.69 | 0,58 | 0.05 | 8.18 | 98.77| 86.0 | 95.8
YA-C250 |63,15]20.01 | 4.81 | 0,04 | 0.45 | 0.21 | 0.22 | 2,51 | 0.61 | 0,04 | 708 | 99,13 | 80.6 | 94.8
YA-C400 [68.59|17.18 | 3,08 | 0,06 | 0,29 | 0.31 | 0,29 | 3,08 | 0,74 | 0,04 | 6.08 | 99.74 | 73.9 | 90.8
YA-D100 |58.91(23,95| 6.90 | 0,04 | 0.68 | 0,19 | 0.21 | 2.01 | 0,72 | 0,05 | 6.27 | 99,93 | 85.8 | 963
YA-D200 [62.08|21.81 | 4.68 | 0,05 | 0,56 | 0.28 | 0.31 | 2.84 | 0.71 | 0,05 | 6,18 | 99.55 | 79.4 | 93.6
YA-D270 | 67.57 19,52 3.25 | 0.05 | 0.48 | 0,18 | 0.42 | 3,15 | 0.68 | 0,04 | 4.28 | 99.62 | 76.4 | 93.1

YA-22 |75.16/12.35| 1.09 | 0,01 | 0,09 | 0.23 | 2.97 | 4.66 | 0.06 | 0,02 | — |96.64| 50.5 | 51.3

YA-47 |7720/12.52) 118 | 0,02 | 0,03 | 0.13 | 3.65 | 4.46 | 0,07 | 0,02 | — | 9928|501 | 503 | o .,
YA-40 |77.81|11,99| 1.49 | 0,02 | 0,03 | 0.21 | 373 | 400 | 0,02 | 0,08 | — [9938 | 498 | 49,7

YA-52 |77.20|12.20| 1.27 | 0,04 | 0,09 | 0.24 | 3.02 | 430 | 0.09 | 0.02 | — |9847 | 51.2 | 52.8

* from Table 2. Cretaceous granite data in Kim ez /.(1993).
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Figure 3. Laterite profile in Eseka, Cameroon(modified
from Bayiga et al.(2011)). 7tH 22| 2}E|2}0|E HHH
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FY L - AAFES 47 EH e CIA

H= 73.9~79.3, T4 79.4~84.8, A=
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719EF9] CIA& Haf 500}, 5859 PIA=
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Figure 4. A—-CN—K ternary plots of Yeongam saprolite.
Values of K is KoO/(Al,0s+Ca0+Na:0+K-0) in molar
ratio. & S3152| A-CN-K MZt:
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Table 2. Major elements(%) and CIA of Laterite profile in Eséka, Cameroon.

7102 2te|2t0|E THHO

ZNE3ECIA

Major elements analysis(wt, %)
Sample CIA | PIA Type
SiO; | ALOs | Fe;:O3 | MnO | MgO | CaO | Na,O | K;O | TiO | P2Os | Loss | SUM
7-Nodule |36.33(24.83|19.62 | 0.02 | 0.01 | 0,02 | 0.01 | 0.03 | 1.71 | 0.24 | 16.59 | 98.69 | 99.8 | 99.9 | Nodularzone
6-Fe Upper | 37.47 | 24.09 | 1790 | 0.05 | 0,01 | 0,02 | 0.01 | 0,03 | 0,95 | 0.09 | 17.89 | 98.69 | 99.5 | 99.7
5-Fe Middle | 11.84 | 31.77 | 29.97 | 0.04 | 0.07 | 0.14 | 0.02 | 0.04 | 2,55 | 0.31 | 21.79 | 98.54 | 98.5 | 98.7 | Ferricrete
4-Fe Bottom | 48,36 | 23,46 | 12,64 | 0.03 | 0.09 | 0.04 | 0.02 | 0.23 | 0.99 | 0.09 | 14,26 |{100.20| 97.9 | 99.4
3-Fine Sa. |23,73|21.28 | 35,71 | 0.05 | 0.06 | 0.02 | 0,03 | 0.09 | 0.80 | 0.14 | 17.00 | 98,19 | 98.9 | 99.5 | Fine Saprolite
2-Upper |48.36120.33| 15,61 | 0.02 | 0,06 | 0.03 | 0,01 | 0.15 | 1.05 | 0.10 | 13,62 | 99.24 | 98.4 | 99.5 Coarse
1-Bottom |50.02{ 20,94 | 15,11 | 0,03 | 0,08 | 0,02 | 0,02 | 0.12 | 1.02 | 0.09 | 12.11|99.56 | 98.7 | 99.6 Saprolite
Rock 43,49 | 14,51 | 1529 | 0.19 | 4.64 | 6,84 | 1.82 | 0,10 | 1,27 | 0.21 | 12,07 |100.34| 40,7 | 40.6 Rock
* Fresh rock is amphibolite,
Source: Bayiga ez al., 2011
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(Kim, 2012)

(W UCC(McLennan, 2001)
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AN
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Figure 5. A—-CN—K ternary diagram showing
distribution of granitic red saprolite in Yeongam and
Julpo and variation range of K value, @1} &3 A
Se5 2 A-CN-K ZAITt KZto| Hat=
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Figure 6. Comparison of A—CN—K ternary diagram between laterite profiles in Cameroon and Spain and red saprolite
profiles in Korea. Black rectangle means high density of plots, grey is weak and blank is very weak and null. &, &
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[Femandez & Cantano, 2010]

Q Chlorite

A) Red saprolite in Korea

FM

B) Laterite and Kaolinite

Figure 8. A—-CNK—FM temary diagrams showing the difference of distribution pattern between red saprolite and

laterite or kaolite profiles. ©
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