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Hydrothermal Alteration and Mineralogy of Alunite and Kaolinite in the
Ogmae Deposit, Southwest Jeonnam
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ABSTRACT : The Ogmae alunite-kaolinite deposit occurs in acidic tuff, the Hwangsan Tuff, of upper Cra-
taceous age in the Haenam volcanic field, SW Jeonnam. This deposit characterized by advanced argillic altera-
tion formed 71.8 + 2.8 ~73.9 + 2.8 Ma ago in very shallow depth environment with acid-sulfate solution. Wal-
Irock alteration can be classified into four zones from the center to the margin of the deposit : alunite, kaolinite,
illite, and silicified zone. The mineral assemblage in the alunite zone, ore zone, is alunite-quartz-pyrite-
kaolinite. Consideration of stability relation of these minerals suggests that the maximum alteration temperature
is estimated at about 2507 with solution pH of 3 or below assuming that pressure does not exceed 0.3 Kb.
Alunite occurs as two different types; replacement and vein-type deposit. The former one consists of fine
grained alunite and the later one coarse grained and relatively pure alunite that formed by open space filling.
Isomorphous substitution of Na for K in these two types of alunites range 0 to 40 %, indicating that Na/K
ratio in the solution is spontaneously changed during the alteration process. Alunite which has higher Na
substitution probably formed in an earlier stage while the solution sustain high Na/K ratio. K-Ar age of
alunites indicate that the replacement alunite formed earlier(73.9 + 2.8 Ma) than the vein-type alunite(71.8 +
2.8Ma). The ¢3S value of pyrite and alunite indicate that those minerals formed at isotopically non-
equillibrium state. The ¢'0 and ¢ D values, of kaolintics 5.0 to 9.0%. and -54 to -99%0, respectively, indicate

that those are formed by hydrothermal solution having magmatic origin which have been diluted by low §D
meteoric water.
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Fig. 1. Geological map of the Ogmae area.
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ot the Ogmae deposit.
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Fig. 3. Schematic columnar sections showing sampling sites. Bach sampling site is marked on Fig. 2,
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S gL el e ol LAl sk A2 Table 1. Mineralogical compositions of bulk
ol Wutdo] A2HTh. HERS 27 FRYE D HEk samples from the Ogmae deposit.
o FHA EHRE 2, #EMes AxsHE A,
BB = A9 g ZeWe T wdEn 1 Sample No. Predominant minerals Other minerals
. S aw OM14-1 Ka Qz, Cri
FAE Im Azolt), RkoE AzHE AL WEY = OM14-2 Ka Qz, Cri
u}aka) 4] 3A & 3| A E OM14-3 Ka Qz
RIS R Lﬁlgﬂiﬂ?{ & P At="ch N OMI4.16 Ka Q2. Cri
BEkol dEEE REY SR AeUARAE £33 OM14-17 Ka Qz, Cri
L BENE # = OM15-1 Ka Qz
© FRAME Buke BEd) wE £2d 9& £H/He OMI5.2 Ka Oz
£#7 Dissolution band7} 3ol A F2HT, T3 A OM15-3 Ka Qz
= = A 1 = K H C i
49 549 RERGOl Yepdth @At A And 4 QMISS xa o on
Hol2Z I Ehe AE3) ¢rlE o9y, AR s OM15-7-R Ka Qz
= N . OM15-7-G Ka Qz
B3 wnio] A9 9Emoz BAAA Y ke o OM15-10 Ka Qz, Cri
Zo] "3 9 o g=MAe NALO = ub OM15-11 Ka Qz
50| TEsty glon, deAde wet “—T o——% =) OMI16.3 Al Oz
o, 22%H F o WA $A w2 Stringer Hejo) B OM16-4 Al Ka Qz
Jol & AL OM16-5 Al Qz
Ho] 53] A=dr, OMI6.6 Al Oz
BB TN BERS 32 AP 2450 A2 OM16-8 Al Qz
. N OM17-1 Al
ol W% (Fig 5A), 4933 Aoz Yehyy OM17-2 Al 8;
OM17-3 Al, Ka Qz
OM17-4 Al, Ka Qz
OM17-B Al, Ka Qz
Al alunite OM18-1 Al Qz
Q: 12 kaolin OM18-2 Al Qz
Qz quartz OM18-3 Al Oz
OM18-4 Al, Ka Qz
OM18-5 Al Qz
OM18-6 Al, Ka Qz, Cri
Ka OM18-9 Al, Ka Qz
OM19-1 Al Qz
OM19-2 Al Qz
OM19-3 Al, Ka Qz
, OM19-4 Al, Ka Qz
oM14-16 OM19-5 Al, Ka Qz
OM19-6 Al, Ka Qz
OM21-0 Al Oz
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20 Keys : Al; Alunite, Ka ; Kaolin, I ; Illite, Qz ; Quartz,
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Fig. 4. X-ray diffraction patterns of some selected
alunites, kaolins, and associated rocks(Cu-K a ).
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Fig. 5. Photomicrographs of alunites, kaolin, and associated minerals. A and B; Alunite occur as fine grained
aggregates with quartz, C; kaolin minerals replacing the pre-existing plagioclase, and D; fine grained or amor-

phous silica with disseminated alunites.
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Fig. 6. Variation of the unit cell dimensions,‘a and c,
with changes in ratios of potassium and sodium.

Table 2. Electron microprobe analyses and structural formulae for alunites.

Sample No. OM17-1 OM18-1 OM18-2 OM18-30M18-4 OM18-50M18-A OM19-1 OM19-20M19-3 OM19-4 OM21-0

35.53 3630 35.86

AlLO, 36.57 3586 3349 3531 3538 35.84 36.15 36.44 36.12
Fe,0; 000 006 0.02 000 000 0.00 001 002 006 001 0.17 0.01
Na,O 085 2.61 1.45 1.89 070 033 0.8 032 0.05 012 337 245
K,O 10.51 645 893 839 934 941 9.50 1096 10.89 1051 570 7.97
SO, 37.62 3830 37.85 37.40 3870 39.09 3882 3815 36.54 3693 38.65 38.10
Total 84.51 83.99 8455 8354 84.60 8232 84.46 84.83 8338 83.72 84.33  84.66
Number of ions on the basis of 11 oxygens
Al 2,971 3.008 3.007 3.004 2.958 2.828 2921 2945 3.043 3.046 2.980 2.981
Fe 0.000 0.003 0.001 0.000 0.000 0.000 0.001 0.001 0.003 0.001 0.009 0.001
Na 0.117 0353 0.198 0.260 0.095 0.046 0.112 0.044 0.007 0.017 0.453  0.333
K 0.951 0574 0801 0.761 0.834 0.860 0.851 0.987 1.001 0.958 0.505 0.712
S 2.003 2.006 1997 1.995 2.033 2102 2.045 2022 1975 1981 2.013  2.002
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Fig. 9. X-ray diffraction patterns of kaolin minerals.
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Fig. 10. DTA(a) and TG(b) curves of the kaolin
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temperature.
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Fig. 11. Infrared spectra in the 4000~400 cm™ range
of the kaolin minerals.

1230em™ -2 ol A APEA 9 Si—0—Si 4%&%0] 9§
b FEhtE, 1006em9] W Si—0—Al] 98 Ho)x,
5em ™" F-Zoll A Al~-OHol| 9§ w7} Uehdt}, @7)9) A
BAN= &% T3E 9IBLA 9@ OH Growp A%2
o #4597} 3480~ 294 e, o) DTA 2%}
Sk AA A OM27.19) A4 712 A28 2 2% z3g
HBIEZ 3650 o)A OH Group A%25o] 0t 54
UE HoF

o149 X—A32¥4, DTA & IR Zo) Sujat &
AN AHE A5 o18RAE SeAREL a0l
HEE GIl0lE Bk Ago] Faln #oE o 5}
SHUOIET}L $Ase AMIE o % g agy o
Are WE S 3 N89 Anolmg FaEe 84
o 1d2 #HE 5 gon, HeuBes Adgel u
FHIES A FhEEYolE} FHEe A @,

OoM14-16

OM15-10

OoM17-B

oM19-6

OM26-2

3800 3600

Wavenumber{Cm™")

Fig. 12. Infrared spectra in the 38003600 cm™ range
of the kaolin minerals.

BEmol BS X BEMEA 8

TSRS By AR 8o BT B B 4
S U= BEBS TESYY. 2 A9 Sua 2R
NNE RS, Jleun 2 EEpES B s
3t BEM A 7, 2 pabel AR st
2 ugdn (Fig 3 2 13) 28y oS gEmpe) sRs
Bog Azee gt ste) AAS st BFEs
Al gom HBHI BAS wY. 2 By A2
He B2 2A%d 349 Fys 7R
Heald (1987) 2 Udata (1980)59) #4283 Acid-sulfate®

En



2@ BRLGRS BKREER 3 HEED AT FWRN 4T 297

-
Qu:rtzm

=
S aoke sone
27 o em
1 P——

Fig. 13. Alteration zoning map of the Ogmae alunite deposit.
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Fig. 14. Reaction path for a reaction between a vol-
canic rocks and a high total sulfur-bearing aqueous
solution at quartz saturation and 100°C (after Knight,
1977).
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Fig. 15. Calculated pressure-temperature curves in the
system Al,O5-SiO,-H,0 at low water pressures based
on 1kb stability relationships and derived from ther-
modynamics data (after Hemley et al., 1980). Symbois
: A ; andalusite, K ; kaolinite, P; pyrophyllite, D ; di-
aspore, C; corundum, Q ; quartz and W ; water.
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15049 BET} 478 & #Ho WE
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Hemleys (1980)o 9 Al,05SiOz-H0A0) A 3-&7ke)
By deel da d7d 2 (Fig 158 o83t Sujjit
B3] BRALEE FAY, St o] gL 7}
o] FPYFFo|n] A5 B34 448 AL 1
3t ¢4Ee 0.3Kbojdtz BASHRY 1 A4 exE
20T ol3tz F3Hrh

ojAol ¥}
B IR

PEBRC B 8

THL, DL H SERALN HE
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Table 3. Partial chemical analyses of bulk samples collected from various alteration zones.

Sample

No. ALO; Fe0;*  MgO  CaO  Na0 K0  TiO, P,0;  MnO
KT-1 13.77 1.39 0.42 110 1.94 420 0.16 0.05 0.08
KT-9 15.00 1.90 0.81 2.34 271 3.30 0.28 0.08 0.07
OM14-1 37.06 5.16 0.00 0.04 0.01 0.01 0.22 0.11 0.01
OM14-2 39.04 0.30 0.00 0.02 0.01 0.00 0.11 0.13 0.01
OM14-3 9.84 0.69 0.00 0.04 0.01 0.01 0.22 0.04 0.01
OM15-2 12.21 0.83 0.00 0.02 0.01 0.00 0.12 0.02 0.01
OM15-3 9.69 0.40 0.00 0.02 0.01 0.01 0.09 0.01 0.01
OM15-4 16.96 0.87 0.00 0.02 0.01 0.01 0.16 0.02 0.01
OM15-5 29.88 3.26 0.00 0.03 0.01 0.01 0.25 0.04 0.01
OMI5-10  14.64 0.03 0.00 0.03 0.01 0.01 0.17 0.05 0.01
OM16-3 18.58 0.44 0.00 0.03 0.61 4.01 0.14 0.07 0.01
OM16-4 39.34 0.64 0.00 0.03 0.01 0.00 0.21 0.10 0.01
OM16-5 24.43 0.13 0.00 0.02 0.80 5.56 0.10 0.09 0.01
OM16-6 12.81 0.06 0.00 0.17 0.67 2.13 0.21 0.09 0.01
OM17-1 32.53 1.21 0.00 0.04 0.69 9.27 0.33 0.10 0.01
OM17-2 10.69 0.16 0.00 0.03 0.17 2.42 0.18 0.02 0.01
OM17-3 14.71 0.23 0.00 0.02 0.24 3.43 0.17 0.04 0.01
OM17-4 15.68 0.88 0.00 0.04 0.20 3.50 0.30 0.08 0.01
OM18-1 29.98 0.02 0.00 0.02 1.51 6.04 0.09 0.08 0.01
OM18-2 24.32 0.04 0.00 0.04 0.60 5.86 0.15 0.10 0.01
OM18-3 24.12 0.04 0.00 0.04 0.39 5.91 0.39 0.15 0.01
OM18-4 23.10 0.01 0.00 0.03 0.40 5.93 0.22 0.13 0.01
OM18-5 12.56 0.04 0.00 0.04 0.18 2.82 032 0.08 0.01
OM18-6 19.90 3478 0.00 0.16 0.01 0.04 1.81 0.1 0.01
OM18-9 3.70 0.1 0.00 0.03 0.07 0.45 0.35 0.01 0.01
OM19-1 28.18 0.03 0.00 0.04 0.26 9.56 0.40 0.10 0.01
OM19-2 30.83 0.02 0.00 0.03 020  10.03 0.20 0.15 0.01
OM19-3 36.64 1.51 0.00 0.06 0.15 5.87 0.49 0.17 0.01
OM19-4 39.27 0.80 0.00 0.07 0.05 0.69 0.43 0.27 0.01
OM19-5 39.18 0.28 0.00 0.07 0.04 0.39 0.44 0.23 0.01
OM19-6 38.56 0.19 0.00 0.08 0.07 0.99 0.39 0.35 0.01
OM21-0 32.62 0.02 0.00 0.03 1.27 8.07 0.02 0.1 0.01
OM21-1 33.02 0.06 0.00 0.05 0.44 8.66 0.42 0.15 0.01
OM21-2 24.20 2.24 0.00 0.08 1.12 4.66 0.40 0.21 0.01
OM21-3 17.22 0.05 0.00 0.08 0.39 3.75 0.38 0.1 0.01
OM21-4 11.64 0.71 0.00 0.09 0.25 2.02 0.25 0.08 0.01
OM22-1 14.88 0.04 0.00 0.02 0.27 3.40 0.17 0.03 0.01
OMI5-10** 3231 0.12 0.00 0.08 0.01 0.00 0.26 0.17 0.01
OMI8-9**  17.27 0.25 0.00 0.13 0.48 2.88 1.37 0.10 0.01
OMI9-6**  38.05 0.09 0.00 0.12 0.08 1.04 0.44 0.41 0.01

* All iron treated as Fe,O;. ** Purified samples.
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(L21, 1.51, 2.24)& 7FE AL uty B4 Bea o
3o Yehhe A4 gHgo] ¥7) fRolh. OMIS—
69 Mg BEANR FHA FEXo 539 AgE 1
#(43.78)0] A3 28L& & 5 1 Ti0,9 Fx 3]
E5(L81)E £ & Utk #4¥3 Mg0, Ca0 9 P,0s,
MnO& A9 0% 717+ 3L 7. BAE A2A
AlOs % Tl Hlg) E&d o) Fhitpe) Ko 719
319 K09 NapOo] @ao] &2 A& AP gigR0] 4
3% TFHWI] o).

v F849) EA A7 Table 4 9 2}, o] A Ba
Li, Sr g Zr'e] %2 32 Holn, 0~39%60ppm7HA] H]i
A He BE ¥98 BAY. Cr, Nb, Sc, V 2 Y&
100ppm w|to g 1398, Co, Cu ¥ Ni& uj$ A ¥3
29 (Fig 16). Sc, Vo] Total Fes} #d4¢ 71Acta &
Y, & d7xNE dB4o] Holx 9w 938 YA ar
O BANE7}F ¥ @& Holn, Sr, Li, Rb, Cos} Phi=
APEAU O EAste] Na09l #E4S 7hda 234 ¢
21} (Heiser, 1962), & Ao A= Sro] F4& wiah= »
PO X3 AR A3} 712AL T A=A
BT xor, FAW NgdA o] 0S¢ Zrla. ma
St & Kot A& olsla] BiER9] stao] BL A)2ojA
& #E /Y,

Co, Cr, Zn, Niz} Sc52] dold4% Zng A¢stz, U
MR aEo] Bl BEEKE, AN, AAX o)A

BdA|7F BF 10ppmo]3t2 e g vepdoh, viante
3345 Aoldad EIE U Bkd w35 Ed
(Wager and Mithcell, 1951; Curtis, 1964), 2 Azo)AE
°ol& ERILRY ol Gol MR KB ¥4
HASE A,

TLY, Zr 2 Nbs2 Hl454TY 4252 o8 W
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Fig. 16. Concentration range and average value of
trace elements for alunites, kaolin, and associated
rocks.

100
OM18-5
10 om18~4
KY-1
omig-t
LR, A, AN AR SRS S S s
La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu

Fig. 17. Chondrite nomalized REE abundance in alu-
nites and associated rocks.
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Table 4. Trace elements data
alteration zones.

301

partial chemical analyses of bulk samples collected from various

Sample No. Ba Co Cr Cu Li Nb Ni Sc Sr v Y Zn Zr
KT-1 536 2 5 3 10 12 8 3 147 11 24 47 71
KT-9 929 6 7 4 23 8 11 4 534 30 13 42 53
OM14-1 531 1 13 8 1004 15 22 8 846 29 9 9 127
OM14-2 452 0 12 2 458 6 7 5 995 31 4 8 53
OM14-3 84 0 21 4 71 9 7 3 300 14 10 5 72
OM15-2 663 0 3 2 13 13 5 6 33 3 27 3 133
OM15-3 39 0 2 3 18 9 6 5 35 2 19 3 99
OM15-4 35 0 4 3 27 16 7 10 37 4 35 6 184
OM15-5 95 1 4 3 43 26 9 13 86 7 44 8 302
OM15-10 179 0 3 9 54 11 4 5 25 9 12 5 114
OM16-3 104 0 4 2 1 6 6 4 344 6 7 N 93
OM16-4 96 0 18 3 416 10 5 6 842 38 7 8 92
OM16-5 208 0 2 2 1 5 6 4 395 8 7 7 90
OM16-6 92 0 4 2 1 10 5 5 477 5 12 3 142
OM17-1 398 0 5 3 1 17 8 2 275 20 16 7 238
OM17-2 294 0 3 10 1 8 7 4 91 5 10 21 123
OM17-3 609 0 5 2 1 8 6 4 145 8 9 5 105
OM17-4 581 0 4 3 1 13 6 6 266 12 12 6 141
OM18-1 555 1 4 2 0 5 7 3 257 18 5 7 53
OM18-2 681 0 5 14 1 8 6 5 412 23 9 6 95
OM18-3 690 0 6 6 1 18 5 7 464 34 17 6 188
OM18-4 857 0 4 1 1 10 5 7 341 21 10 6 114
OM18-54% 533 0 4 2 1 14 7 6 210 15 16 3 145
OM18-6 3964 12 4 10 4 61 22 13 537 41 32 3 375
OM18-9 139 1 2 2 1 15 6 6 126 4 19 2 167
OM19-1 779 1 4 2 1 15 8 13 315 26 10 9 209
OM19-2 743 1 4 1 1 8 6 9 571 17 6 8 105
OM19-3 948 2 4 2 10 19 10 13 893 25 13 10 266
OM19-4 1131 2 4 2 386 17 10 17 1741 22 21 12 267
OM19-5 1041 2 4 7 335 17 9 10 1214 21 17 12 235
OM19-6 1701 2 6 3 423 15 9 12 1953 24 19 12 234
OM21-0 651 2 3 1 0 0 8 1 570 8 1 5 10
OM21-1 917 2 4 8 1 22 8 10 674 24 12 6 275
OM21-2 705 2 3 3 1 20 9 10 636 18 19 6 262
OM21-3 536 2 4 2 1 17 5 6 537 19 9 4 236
OM21-4 365 2 9 9 1 6 8 3 210 15 6 3 58
OM22-1 497 1 3 5 1 8 6 6 85 5 7 4 109
OM15-10 559 0 21 4 63 17 15 10 742 21 23 27 199
OM18-9 295 2 77 13 4 59 64 23 699 17 65 36 609
OM19-6 1577 2 6 5 252 19 11 14 2679 24 24 37 313

Table 5. Rare-earth elements analyses for alu-
nites and associated rocks.

KT-1 KT-9 OM18-1 OM18-4 OM18-5
La 151.2 88.8 1939 202.7 1309
Ce 100.6 58.2 1113 1449 86.2
Pr 64.6 43.5 56.2 88.2 50.5
Nd 42.7 30.6 29.7 51.3 29.4
Sm 18.7 15.9 6.5 17.4 11.0
Eu 11.3 11.4 39 9.5 8.4
Gd 9.3 9.3 2.3 5.6 6.7
Dy 6.8 6.6 2.9 6.2 9.5
Ho 5.7 5.5 2.8 6.3 9.9
Er 5.1 54 2.2 6.5 11.9
Yb 6.2 6.2 3.7 10.0 17.7
Lu 5.5 6.3 2.9 9.6 17.9

Chondrite nomalized value using of Nakamura(1974).

3 EE AR WEslA 9 Aoz gEAgo
(Hermann et al, 1974), 2 Ao 4% ANz, A4
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Fig. 18. Diagrams of major and trace elements con-
tents(mean value) for various alteration zones in the
Ogmae alunite deposit. Open rectangular ; kaolin zone,
solid circle ; alunite zone, open circle ; quartz-alunite
zone, solid rectangular ; quartz zone and inverse
triangle ; less altered tuff.
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Fig % & 3920 03 %2 slezoq g = T
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MFA49 A9 (Fig 19b)= B84 1949 Znw Sc T 5
2 RS Wagel RN, #9842 Lig Yo B 5
AN e U BB TEAD o gETk £ 2
% A= 19%2 FUa% WL HFHS BT, 3
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BEERHAINE K09 o] 7b9Y. 99 Anse S
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i) B whEHS n SEY Fig. 19. Plots of scores on first and second discrimi-

nants group for major (@ and trace elements
data (b). Symbols are the same as those in Fig. 18.

Table 6. Discriminant functio

n coefficients and related statistics for major and trace elements data
in the Ogmae deposit.

Discriminant Discriminant Discriminant Discriminant
function I function II function I function II
Eigenvalue 15.1216 3.1696 17.0318 1.9886
Percentage of variance 99.97 0.03 87.51 10.22
explained
canonical correlation 1.0000 0.8719 0.9719 0.8156
Coefficients Co 0.36462 0.47564
ALO, 0.05202 ~0.31947 Cu -0.42384 -0.00611
Ca0 7.20698 -0.21039 Li -0.86256 1.75694
Na,O -0.38703 0.61156 Ni 0.42727 -0.77749
K;0 -0.30475 0.83033 Sc -1.17816 -0.72755
TiO, —0.80054 0.23600 \Y4 0.78214 -0.47687
MnO 6.97017 -0.04363 Y 0.59377 1.25338
Zn 1.18716 -0.09912
Classification 76.47% 79.41%
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Table 7. Sulfur isotope data of alunite and pyrite.

s A LR Buke HS71 3]s o] B8R0l 4
AHAE 7FeRE AN Ty 3 e S @
8 K Hgel T BE FeAS BRY &
E3 o, FA 2 SRR AEARAAA A
e 3FNEOMP3,G-P, HN-1 g HN-2)& Z}7] —3.6,
—5.8, —14.4 2 —3.9%=2 HEAH e AR Y]
8 Yo g 2ed. o FE 2 4 BERY AR
BES 2 wtgshs Aoz wukdo] TES B i
FH&dolu} gAo] et g 7 A9 plHte] i ¥
Aoz Aaged, x4 gEo) dAF A4 lgdelz
fO; kel 1+ M|instAY pHgto] 1918 BME 3+ o
S*= 0%7HA GolxithE ARA(Chomoto, 1972)3 Y| &
t}.
BokFAA 6909 D= B LARES TERM
AEE AT 53] BFe) 3 e g
7199 Hig 8 AAA7L Aok S ibgdel A 8]
E3te JEUFES AT T Ak FAFHY
AAN A (Fig. 20, Table 8) 807} 5.0~9.
0%, 6D7} —54~—99%9] & BYth °]& Ade
Meteoric water lines} Weathering& UJehlj& 7} UolE
Lineo| &= H 3l 2] ¢k o v} Magma water §9-& FAlog &
Edo| BYLfEAd o3 3HHA GRS Bk 19
U 4" NEF 53 HERS ®ol ¥Rz e
OM18-4 & OMI18-9& oF9] T&A] HukAgo] A e o)L}
FILE 7TES Fa 9 AdHz 234802 49 AL
2 Hol} 9494 AR e UE AR v 9 g

Deposit Mineral*  Sample No. Mineral assemblage 8*S %o
OGMAE Pyrite OMP-1 Alunite, Pyrite, Quartz, Kaolin +0.4
OMP-2 Alunite, Pyrite, Quartz, Kaolin +2.9
OMP-3 Kaoline, Pyrite, Quartz -3.6
Alunite OM-A Alunite, Quartz +2.8
OMP-2 Alunite, Pyrite, Quartz, Kaolin +6.5
OM18-A Alunite, Quartz +5.2
OM18-1 Alunite, Quartz +2.7
SUNGSAN Pyrite S-P Alunite, Pyrite, Quartz, Kaolin +1.4
Alunite S-A Alunite, Pyrite, Quartz, Kaolin +5.6
GUSI Pyrite G-P Kaoline, Pyrophyliite, Pyrite, Quartz —5.8
HAENAM Pyrite HN-1 Pyrophyliite, Kaoline, Pyrite, Quartz —144
HN-2 Pyrophyliite, Kaoline, Pyrite, Quartz —3.9

* Mineral : purified pyrite and alunite.
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Fig. 20. Distributions of ¢D and §™O in kaolin
minerals in the Ogmae, Gusi, and Haenam deposits.

Table 8. Isotope composition of kaolin minerals .

8 D (%o) 8 *O(%0) T(C)
OM14-16 -86 6.9
OM15-10 -82 8.0
OM18-4 —54 6.2
OM18-9 -60 9.0
OM19-6 -70 5.0
G-1-3 -9 7.2

OM series : kaolin minerals in Ogmae deposit.
G-1-3: kaolin mineral in Gusi deposit.
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