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Occurrences of Asbestos within Gapyeong Serpentinite Mines and
Characteristics of Host Rocks

Suckhwan Song’ - Joongu Kang

Graduate school, Department of Environment and Health, Joongbu University

ABSTRACT

Objectives: This study is for characteristics of asbestos occurrence (NOA, naturally occurring asbestos) from the Gapyeong area
and its host rocks, serpentinites.

Methods: Representative samples are collected from the serpentinite bodies, following degrees of hydrothermal alteration and
metamorphism, after about 2 year field trips. Mineralogical, morphological and optical characteristics of the asbestos and host
rocks are confirmed by PLM, XRD EPMA and SEM results.

Results: The serpentinites are dunites and harzburgites, and host asbestos, including chrysotile, tremolite and actinolite. The
asbestos chrysotiles are found as veins ranging from several millimeters to several centimeters in thickness, while
asbestos-tremolite and -actinolite occur along cracks and fractures ranging up to ten centimeters in thickness. The chryostiles
occur mainly as cross and slip fibers, while the amphibole asbestos is found as vein, slip and oblique fibers. More tremolitic grains
are colorless and commonly show elongated or fiber shapes, whereas the magnesio hornblende grains mainly show light green and
occur as subhedral to euhedral diamond grains.

Conclusions: Overall characteristics of serpentinites from the Gapyeong area are similar to worldwide orogenic-related Alpine
type ultramafic rocks serpentinized and serpentinites in South Chungcheong-do Province, Korea, and occurrences of asbestos are
similar to those of the ultramafic bodies in South Chungcheong-do Province.

Key words: Gapyeong, serpentinites, asbestos
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Figure 1. Geological map of the Gapyeong area. Based on Gapyeong(1974) and Yongduri(1974) map.
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Figure 2. Mine localities of the studied area. Four mine fields are shown.
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Table 1. A summary of registration for the mineral species of the studied area

Land Register Number Register Mineral Species Register Day Expired Day
Gapyeong 130 Asbestos, Serpentine 2002.12 2022.12
Gapyeong 140 Serpentine 2003.12 2008.05

140 Asbestos, Serpentine 1977.07 1997.09

140 Serpentine, Talc 2008.10 2028.10.

Yongduri 121 Asbestos, Serpentine 2002.12 2022.12
Yongduri 131 Asbestos, Serpentine 1977.07 1997.09
131 Serpentine 2000.06 2004.04

131 Serpentine 2004.09 2024.09

Yongduri 141 Serpentine 1994.07 1999.12
141 Serpentine 2004.03 2006.08

141 Serpentine 2008.07 2028.07

Yongduri 142 Serpentine 2001.07 2003.12
Yongduri 144 Talc 1979.09 1992.12
134 Talc 1980.09 1992.12
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Figure 3. A) Myeongjin mine site image. B) Serpentinite outcrops showing repeated influx of hydrothermal waters, C) Serpentinite
outcrops of the Gapyeong mine area showing cross fibers, D) Serpentinite outcrops of the Gapyeong mine area showing rim of
the tremolite fibers, E) Serpentinite outcrops of the Gapyeong mine area showing slip fibers and F) Gapyeong mine scenary
showing asbestos fibers.

2 W Ho| Az} 913(Churchill & Hill, 2000) % 2 o] AHEorH)|
A ZYob AR A He] T Bl Aol A = (Song et al, 2013) A= AR 4GS ARZAA
nny AR Ee AR AR FEO Adol A= gL A Aol ARSI 9lEol 71EE o At
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Figure 4. Representative photomicrographies for the serpentinites from the Gapyeong area. Showing A) recrystllization, protogranular and
porphyroblastic textures, B) orthopyroxenes rimmed by olivine, C) amphiboles rimmed by olivine, D) serpentinization, E)
acicular trmolites, F) acicular tremolites with anhedral tremolites, G) serpentinite vein and H) amphibolites showing euhedral
amphiboles.

* Abbreviation : olivine(OL), orthopyroxene(OP), amphibole(AM), serpentine(SP), chryostile(CY) and tremolite(TR).

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(3): 253-266 http://www.kiha.kr/



S

=

260

o
T

Lo gET

2) 4ste| E3

AT A o] ARRU A= FE 2F AH( Streckeisen,
1976) FUo]EofA stz Afo]Eof sfitE et o] oF
e NA7g 28 2 zhed 22 Fat 22w
42 &2 HRItK(Figure 4). 2jo|%= 23] o]4fo] 2
AHZIE} 2H8-& Holal Qltt of= AHZUAIA A
S== Ao o= 2 3] o]4Fo] dr f- Yol Al

HE e AR

TeHe 599 24 E= 42RO 3 o
A e AZE 5UY A4S BEY L oy
7b AFRGHEE Bgot, ARl s BHR 94
2ge A9 Wae WA itk 4H4e Ao
A W g A%, A9 B AR 2RoR
AEE AR BAEe A4 59 FRE
wje} WAho 2 A T(Figure 46) M4 A e
el golel Ex 4G wAwA 2N BE

o]z
5l AtE =t} (Figure 4E, 4F).

3 | ,
Figure 5. Representative photomicrographies of PLM analyses for asbestos within the serpentinites. A) and C) chryostile and B) and D)
actinolite
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(Song et al., 1997; Song et al,. 2004).
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Figure 6. Representative EPMA results for Ca-amphibole asbestos within the Gapyeong serpentinites. A) Tremolitic hornblende, B)
Actinolitic hornblende, C) Ferro-actinolitic hornblende, D) Tschermakitic hornblende and E) Ferro-Tschermakitic hornblende.

Table 2. Representative analyses of olivines for the serpentinites from the Gapyeong area

GPAS 1 GPAS 2 GPAS 5 GPAS 6 GPAS 7 GPAS 12 GPAS 17 GPAS 18 GPAS 19 GPAS 20 GPAS 25
SiO, 40.45 41.06 42.04 41.79 42.38 40.75 41.75 42.14 42.26 40.93 40.59
TiO, 0.00 0.00 0.00 0.08 0.00 0.10 0.00 0.01 0.01 0.00 0.00
AlO3 0.17 0.19 0.31 0.40 0.87 0.30 0.49 0.38 0.38 0.21 0.13
FeO" 8.70 8.90 433 4.14 4.56 8.12 4.65 4.14 4.75 9.24 8.66
MnO 0.00 0.00 0.00 0.03 0.00 0.08 0.10 0.00 0.00 0.03 0.20
MgO 49.61 49.46 52.13 52.16 52.38 49.53 52.78 52.78 53.17 48.84 49.33
CaO 0.07 0.00 0.00 0.00 0.08 0.07 0.01 0.00 0.00 0.08 0.02
Cr03 0.09 0.18 0.24 0.00 0.07 0.10 0.00 0.00 0.00 0.13 0.00
NiO 0.58 0.60 0.17 0.42 0.16 0.15 0.22 0.12 0.20 0.57 0.74
Total 99.67 100.39 99.22 99.02 100.50 99.20 100.00 99.57 100.77 100.03 99.67
Si 0.991 0.999 1.011 1.007 1.006 0.999 0.998 1.008 1.003 1.006 0.995
Ti 0.000 0.000 0.000 0.001 0.000 0.002 0.000 0.000 0.000 0.000 0.000
Al 0.005 0.006 0.009 0.011 0.024 0.009 0.014 0.011 0.011 0.006 0.004
Fe(2) 0.166 0.181 0.087 0.083 0.091 0.166 0.093 0.083 0.094 0.190 0.172
Fe(3) 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005
Mn 0.000 0.000 0.000 0.001 0.000 0.002 0.002 0.000 0.000 0.001 0.004
Mg 1.811 1.795 1.869 1.874 1.854 1.810 1.882 1.882 1.882 1.771 1.804
Ca 0.002 0.000 0.000 0.000 0.002 0.002 0.000 0.000 0.000 0.002 0.001
Cr 0.002 0.004 0.005 0.008 0.001 0.002 0.000 0.000 0.000 0.003 0.000
Ni 0.011 0.012 0.003 0.008 0.003 0.003 0.004 0.002 0.013 0.011 0.014
Mg 0.92 0.91 0.96 0.96 0.95 0.92 0.95 0.96 0.95 0.90 0.91

*FeO" is total iron. Fe(2) and Fe(3) contents are calculated with stoichitometry. Mg is equal to 100 * Mg/(Mg+Fe(t) (molecular
proportions)

NiO(0.11.0.74 wt %) A 2 mj-o

17/1{—19_— A1203(<087

wt %)% S B GIEk(Table 2). 2442 AbAol] 74

glol EAA Ca-zbiA
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Table 3. Representative analyses of amphiboles for the serpentinites from the Gapyeong area

GPAS'1 GPAS2 GPASS5 GPAS6 GPAS7 GPAS 12 GPAS 17 GPAS 18 GPAS 19 GPAS 20

Si0, 53.80 47.71 50.86 50.43 53.33 54.06 52.81 53.70 53.64 54.27
TiO, 0.76 0.93 0.41 1.31 0.25 0.28 0.17 0.05 0.01 0.18
AlLO3 5.09 14.18 7.02 8.41 5.98 4.95 7.27 5.20 7.32 4.06
Cr,0; 0.08 0.00 0.14 0.04 0.52 0.63 0.60 0.57 0.58 0.62
FeQ’ 1.98 7.84 15.10 12.66 2.26 2.56 1.37 2.24 1.03 291
MnO 0.00 0.29 0.00 0.27 0.02 0.18 0.00 0.00 0.00
MgO 24.57 13.04 13.57 12.55 22.32 22.53 23.23 22.76 23.28 21.97
CaO 9.69 9.48 9.40 10.33 11.21 11.32 9.81 11.46 9.54 12.05
KO 0.17 0.93 0.40 0.72 0.15 0.10 0.05 0.19 0.22 0.15
Na,O 0.45 2.88 0.59 1.16 0.89 0.61 1.20 0.48 1.15 0.53
Total 96.59 97.28 97.49 97.88 96.91 97.06 96.69 96.65 96.77 96.74

Si 7.362 6.782 7.155 7.219 7.335 7.415 7.247 7.396 7.325 7.488

Ti 0.082 0.103 0.042 0.138 0.024 0.033 0.017 0.008 0.000 0.016
Al4 0.638 0.218 0.845 0.781 0.665 0.585 0.753 0.604 0.675 0.512
Al6 0.185 1.157 0.322 0.639 0.302 0.214 0.426 0.240 0.507 0.152
Cr 0.008 0.000 0.017 0.009 0.058 0.066 0.058 0.066 0.066 0.066
Fe(2) 0.000 0913 0.441 1.290 0.000 0.000 0.000 0.000 0.000 0.000
Fe(3) 0.230 0.018 1.335 0.224 0.256 0.297 0.157 0.257 0.115 0.340
Mn 0.000 0.034 0.000 0.034 0.000 0.000 0.025 0.000 0.000 0.000
Mg 5.018 2.767 2.851 2.676 4.576 4.606 4.747 4.675 4.741 4.520
Ca 1.423 1.443 1.421 1.585 1.652 1.664 1.443 1.687 1.394 1.785

K 0.033 0.171 0.068 0.129 0.024 0.016 0.008 0.033 0.041 0.025
Na 0.124 0.795 0.161 0.318 0.240 0.165 0.321 0.124 0314 0.141
Total 15.10 14.40 14.66 15.04 15.13 15.06 15.20 15.09 15.18 15.05

*FeO" is total iron. Fe(2) and Fe(3) contents are calculated with stoichitometry.

Table 4. Representative PLM, XRD and SEM results for asbestos of the Gapyeong area

Area Sam. Num PLM Morphology XRD SEM

GPAS-1 Chrysotile Wave, Twist Chrysotile Chrysotile
GPAS-2 Chrysotile Wave, Twist Chrysotile Chrysotile
GPAS-5 Chrysotile Wave, Twist Chrysotile Chrysotile
GPAS-6 Chrysotile Wave, Twist Chrysotile Chrysotile
GPAS-7 Chrysotile Wave, Twist Chrysotile

Gapyeong GPAS-12 Chrysotile Wave, Twist Chrysotile
GPAS-17 Tremolite-asbestos Straight, Acicular Chrysotile ND
GPAS-18 Tremolite-asbestos Straight, Acicular Tremolite/Actinolite
GPAS-19 Actinolite-asbestos Straight, Acicular Tremolite/Actinolite Actinolite-asbestos
GPAS-20 Actinolite-asbestos Straight, Acicular Tremolite/Actinolite
GPAS-25 Actinolite-asbestos Straight, Acicular Tremolite/Actinolite Actinolite-asbestos

*ND means non-detected.
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Figure 7. Representative XRD analyses of the asbestos for the serpentinites from the Gapyeong area

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(3): 253-266 http://www.kiha.kr/



a6

MAG §00 x HV. 200 k% WD 120

B) Chrysotile(GPAS-2)

%3- l- - =2 ;:' -qu - 4- =
I‘IE lTAlJl 3 L “ s 13 i b . .—.-; . l‘ L ‘ . ; 3 Td < s 7 :" s
E) Actinolitej(ﬂGPAS-19) "

F) Actinolite(GPAS-25)
Figure 8. Representative SEM analyses of asbestos for the serpentinites from the Gapyeong area
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