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Corrosion of Calcareous Rocks and Ground Subsidence
in the Muan Area, Jeonnam, Korea

Kun-Sang Ahn*
Department of Earth Science Education, Chosun University, 501-759 Gwangju

8 oF ¥ ATOPIE 20059 68 ANHNL WA A AP g w2 Ahel ANgdel pEE
ZARIL, Adse] 991el Aagel SAMET AN AYS FHA, AFAGe) ABAMe 2R
Wols} EQk] BRI, Aol AL AL FEL 2 HHIYel uarh T AWIING ¥3)
$HERE Wet Ho| A 300melT, Fol7t 4km ole] F7E AL o] BEskw stk oleiat 4
soke] BE e olFel BAY & Uk HATFA 8 AVYsE ASshedl S 58 A=A 2
Rolth. o] A% AsALe A ADWBL Wel 27T 37} wros TaHo] drh. ARAYSol
4T $3e) WAl R 2Fne] TEEC) AF WAEL. ok 3G Al SHE M3l $3)5lo]
£2o] Y4E RO W, T 4BAY Hole I T8 Befo] FAl=l} g, o) W F
2 BAREEUA, et A9oE T4u) stk 548 9N ARS WRwe uW WYY Fewst %
Yooz |AET, oleld Bk FUPE Welde] $4slolr ke @4l BauT ol MYl FAY
BYRE SN2 As57t AR Asigdel §40) ALHASE AT F, A9 F 71 WAUZ
ofs) Zerlede] M3ARoNE FHo] ANHNL Ao welth AFAEA Ty Fere 3
o ksl 2 olfiE TEE ARshe Askrt aAAL, FEHAR] FAse] ANs} Aol
BN EEES

ol TR, M3, §428, H3lFE, Akt

Abstract: This study examines the distribution of basement rocks in Gyochon-ri, Muan-eup, Muan-gun,
Jeonnam where ground subsidence occurred in June 2005, and traces corrosion of limestone. Mica schist
and rhyolite are distributed in the surface of the study area, but thick limestone layer with large and small
caverns are distributed underground. A horizon of limestone with maximum width of 300 m and 4 km of
length was found along the detour which is in the north of ground subsidence. Such identification of
limestone presence would be very useful to predict potential ground subsidence. Limestone in this area
was disturbed by fold and fault due to severe shearing deformation. Small caverns were frequently found
in anticline part of folds formed in limestone layer. Schists with different thicknesses were intercalated in
the limestone with shearing deformation and consist of sheet silicate minerals (chlorite and mica) and
quartz. In sections of weathered specimen, it is shown that biotite of schist part was altered into chlorite
and corrosion of calcite around the schist followed. This suggest that ground water permeated between
intercalated sheet silicate minerals and corrosion of limestone began. And small caverns were generated
where active corrosion occurred. This study suggests that because of many reasons (for instance,
reclamation of the Bulmu reservior and excess pumping), cavern water level was lowered and cave
sediments were removed, and it caused ground subsidence to occur.
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Fig. 1. Geologic map of the Kyochonri, Muan, Cheonnam.
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Fig. 2. Outcrop of limestone at the Muan area.
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Fig. 3. Microphotograph of limestone (sample Mu70).

2 GE A 29 A, AW S8 #
g & gl o] ek B AE FHE 3
ol 19 7d% Q Aol

HYA stete Adztgo g gz} A
Tz} gl Qlow, 3] Addie] AR} A
e Altede AAEH R AATE dFE
A g eyt Zotele A kg s 1A
FEEY 45Ut 843 ghde AFE 2ok

o] obae dZEPA-E WY oz TR, W
o] RS Zvis g Jepdoh, G bt
e H 3ome)x, Bo FHE 37]9 ARA v
ZEA A9 uko] Eajgitl. 4L AN FH M=
nEdzAE e

Wobr] $3ieh ZA I S HHYFE BF
45 F2o] @YHe] 42 $3YBol LEUT
e FHe AR, Fore 2P ) ¥ F
of F= REATh Boe 37t Ud =Y E
=as] R sHIs) SHYH FUL AP 230
oz Fz FHs, H50e 9, 93 23T AL
%, A 2314 o1 B 4N HAATE Ws

A gLk

P

haf

¢ il (B i

wely] §8¢k: RGeS wEF A2 s B
Fahs woly] sdFolt FFEE N3 §
ore HeFe Al deldIURE BEE-Y
N ez YRS VUG A FAnse
HolAsh o] Wel Ae) Wl I

Woz Byslo] WFHE AT Uk AFARe
s ol Ao A3t ARE PR Hsige) BT,

Agn?,j_gn:,r{nr-\m



52

(=]
“

sl

A

g

Table 1. Major elements of various rocks in the Muan Kyochonri area

Samol Mu0l Mu02 Mu07 Mulé Mu27 Mu66 Mub67 Mu68 Mu69 Mu70 Core4  Core6
ampe rthy thy sch sch sch soil LS soil soil L L L

Sio, 7646 7844  87.31 60.85 59.73  62.15 21.04 5499 5298 6.44 1092 24.11
ALO, 13.66 13.05 7.88 17.39 18.87 13.32 432 18.47 19.52 1.15 1.68 7.32
TiO, 0.05 0.05 0.17 0.80 0.92 0.97 0.45 0.72 0.65 0.03 0.05 0.34
Fe,0, 0.95 1.48 1.17 8.02 9.29 12.23 297 8.72 10.14 0.22 1.04 2.52
MnO 0.04 0.03 0.01 0.08 0.02 0.26 0.06 0.13 0.13 0.00 0.02 0.04
MgO 0.29 022 0.12 1.46 0.72 0.87 1.66 1.76 1.29 15.06 7.72 1.87
Ca0 0.12 0.06 0.05 0.66 0.06 0.64 37.67 0.69 062 3576 4090 32.75
Na,0 1.99 0.03 0.02 0.07 0.15 0.02 0.00 0.09 0.05 0.01 0.00 0.0t
K,O 3.69 3.17 1.94 5.79 5.49 4.09 1.46 6.06 5.40 0.33 0.54 2.11
P,0 50.01 0.02 0.01 0.23 0.12 0.36 0.20 0.19 0.20 0.01 0.02 0.14
LOI 2.26 2.90 1.33 4.01 4.07 446 3054 7.34 826 4370 3994 2846
Total 99.51 99.47 100.00 9936 9943 9935 10037 99.17 9926 102.72 102.83  99.68

Note: rhy = rhyolite, sch = schist, Ls = limestone with schist, L = limestone.
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Table 2. Distribution and size of caverns at Kyochonri
area

AlFF 5 EZYE(m) E°l(m)
BH-1 27.2-275 03
BH-3 14.9~154 0.5
BH-4 1.6~1.8 14
BH-5 20.6~20.9 0.3
BH-6 7.4~8.0 0.6
BH-7 5.1~5.6 0.5
BH-8 4.0~6.0, 9.6~10.1 2.0,0.5
BH-12 12.1~12.5 0.4
BH-24 59-6.6 0.7
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Mu67

Fig. 6. An outcrop of weathered limestone at the Muan.

Fig. 7. An intensively weathered part, the right part of
Fig. 6.
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Fig. 12. A photograph of thinsection calcareous rock
(Mu67).

Fig. 13. A microphotograph of sample Mu67 (right circle
of Fig 12 (5%, cross Nicol).
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Fig. 14. Microphotograph of sample Mu67 (left circle of
Fig 12 (10x, open Nicol).

Fig. 15. Microphotograph of sample Mu67 (left circle of
Fig 12 (10x, cross Nicol).
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Fig. 16. Photograph of limestone outcrop (Mul6). Many
yellow projecting parts are weathered schist.

Fig. 17. Rock specimen of outcrop (Mul6). reddish
brown projecting part is weathered schist, gray part is
limestone.
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Fig. 18. Photograph of thin section sample Mul6. yellow
color is weathered schist.

Fig. 19. Microphotograph of sample Mulé (yellow part
of Fig. 18 (10x, eross Nicol).
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Fig. 20. BSE image of sample Mulé (x100).
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Fig. 22. BSE image of sample Mul6 (x1000). Cc: calcite,
Qz: quartz, Mi: mica.
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