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A Study on the Genesis of Eonyang Amethyst Deposits
Seok-Tai Youn* and Hee-In Park**

ABSTRACT: The Eonyang amethyst deposits are composed of vug quartz emplaced in the Eonyang granites of
Mesozoic Cretaceous age. The Eonyang granites are composed of biotite granite, porphyritic biotite granite, aplite
and miarolitic granite. The petrochemical data of the Eonyang granites show the trend of subalkaline magma,
calc-alkaline magma, I-type granitoid and magnetite series. The vug quartz show the characteristic growth zoning
(white quartz-smoky quartz-amethyst) from wall side. Generally fluid inclusions in the vug quartz can be divided
into four main types based on compositions (I-type: gas inclusion, II-type : liquid inclusion, I1I-type : polyphase
inclusion, IV-type : liquid CO-bearing inclusion). Solid phase of polyphase inclusions are halite(NaCl), sylvite(KCI),
hematite (Fe:0s) and unknown anisotropic solid. Homogenization temperatures inferred from the fluid inclusion
study ranges from 440T to 485C in white quartz, from 227C to 384T in smoky quartz, from 133C to 186C in amethyst,
respectively. Salinities of fluid inclusions in each mineralization stages ranges from 40 wt.% to 58 wt.% in white and
smoky quartz, from 1.0 wt.% to 8.7 wt.% in amethyst, respectively. A consideration of the pressure regime during
vug quartz deposition based on the boiling evidence suggests lithostatic pressure of less than 72 bars. This range
of pressure indicate that vug quartz lay at depth of 750 m below the surface at the during mineralization.
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Fig. 1. Geological map of the Eonyang amethyst mine area.

Table 4. Geologic sequence of the Eonyang amethyst mine area.
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~ ~~Unconformity~ ~~
Dyke rock
—Intrusion——
Eonyang granites
—Intrusion
Jusan andesite

Quaternary

Cretaceous

A5 EAGFE F7100 B3I spAkstoleh. o] BEE B
TehE Rl ostel el aie BIE TERETS 39S g
RRAoR dNAREE wol MANE AT v W3
#r)7 B A5 o] BRE HRA, AR ERAGS ol
4% E35)0] 9%, fr2)AY A= (shard)% 4712 T4H
dom M fETEE RAEH

B emeRm

o] BRL BHEEAE Bl e s RARgeY &
A e Asld TN St Bl TTRERE 248
gk dFAGY HEE AR ke HROEA FA MdE
710 BT k. &AM Bl THERS Rl
Bt 249 Aold| mel BER A, o E2)E, vlojolE
29 7Ehs, 29a W BER THRE 52 AEsiid.
EER s BB AR A sk BRoE
A F9 WA 299 fehis o2 AAA ¥ $E3, F4E
Fre RE kA, EEfd AN 9 AN TEY K
We e Rt ok Hg vz FaAd| o FES
F2 A3 ¢ o) Fu] MARET myrmekite 24 & Bo £t
date) FRE 72 fERACIH SRRES ARA perthite

Table 2. Modal composition of the Eonyang granites from the Eo-
nyang amethyst mine area.

Biotite Por. Bio. Miaroli. .
Granite Granite Granite Aplite

N1 N2 N3 N4 N5 N6 N7 N3
Quartz 29.24 28.75 30.13 2850 33.39 32.94 31.24 31.85

Mineral

K-feldspar 43.80 4570 42.80 46.45 46.09 46.80 49.43 48.05
Plagioclase 2496 23.50 22.75 23.15 18.50 18.98 18.90 17.96
Biotite 090 140 050 070 140 098 0.2 054
Sericite 050 020 030 020 030 010 010 097
Chlorite 010 010 - 010 010 - - 020
Opaque 050 035 040 090 020 020 031 043
minerals
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Table 3. Major elements (wt.%) and normative minerals of the Eo-
nyang granites.
Oxides 1 2 3 4 5 Average

Si0: 7509 7548 7441 7640 7596 7547
ALOs 1339 1354 1396 1303 13.01 13.38
FeO 0.36 0.50 0.18 0.36 0.57 0.39
Fe.05 0.76 0.39 0.89 0.51 0.44 0.60
MgO 0.09 0.05 0.05 0.04 0.05 0.06
Ca0 - 0.66 0.59 0.76 0.53 0.57 0.62
Na:0 3.56 3.68 4.02 3.84 3.96 381
K:0 4.66 515 4.85 4.89 4.53 4.82
TiO: 0.08 0.06 0.09 0.06 0.06 0.07
P:0s 0.02 0.01 0.02 0.01 0.01 0.01
MnO 0.06 0.03 0.05 0.05 0.03 0.04
HO(+) 034 0.52 0.50 0.46 0.62 0.49
HO(-) 021 0.23 0.13 0.20 0.14 0.18

Total 99.28 100,23 9991 10038  99.95

Q 3503 3279 3077 3407 3403 3334
Or 2756 3045 2867 2889 2678  28.11
Ab 3o 3115 3404 3252 3351 3227
An 3.20 2.84 3.70 2.56 275 3.01
C 0.89 0.87 0.73 0.48 0.58 0.80
Fs - 0.55 - 0.22 0.62 0.28
En 0.22 0.12 0.12 0.10 0.12 0.13
Mt L1 0.56 0.49 0.74 0.65 0.711
1l 0.15 0.12 0.17 012 012 0.14
Ap 0.03 0.03 0.03 0.03 0.03 0.03
Ht - - 0.56 - - 0.11

Sum 9873 9948 9928 9973  99.19
DI 9270 9439 9348 9548  94.32
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Fig. 2. Q-A-P diagram of modal composition of the Eonyang
granites based on IUGS classification.
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Fig. 3. Triangular diagram of normative Q-Or-Pi for the Eo-
nyang granites based on IUGS classification.
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Fig. 4. Plots of Na:0+K:O vs SiO: in wt.% for the granites.
The boundary line is based on Barager (1971).
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Fig. 5. Plots of ALO; (wt.%) vs normative Pl of the Eonyang
granites. The boundary line is based Irivine and Barager
(1971).
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Fig. 6. Plots of Fe:0; vs FeO in wt.%. The boundary line based
on Hine et al (1978).
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Fig. 7. TiO-FeO-Fe:0; (mole%) diagram of the Eonyang gra-
nites. The boundary lines are based on Tsusue and Ishihara
(1974
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Fig. 8. Microphotographs of fluid inclusions. A; Type 1 inc-
lusion, B; Type II inclusion, C,D,E,F and G; Type III inc-
lusion, H; Type IV inclusion, L; liguid phase, G; gas phase,
HA; halite, SY; sylvite, HM; hematite, AS; anisotropic solid,
LCO;; liquid CO.
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Table 4. Homogenization temperatures and salinity of fluid inclu-
sions.

Quartz  Inc. type No. of tested inc. Homoge. T(C) Salinity(wt.%)

White Qtz 1 13 440~485

1 15 400~ 40~58
Smoky Qtz I 14 224~384

Il 10 227~315 15~28

m 14 405~440 40~58
Amethyst v 11 240~295

I 18 133~186 1.0~8.7

HRo e FEHA] et FEFATS deA FEdA a4
wENZ A2EH FBEEH 37le 50~200 p7bA| o
3l v A & o] Yt EHS daughter mineral o) o4
o|c}, daughter mineral 2% H#3v|A slojA Faty Fut
Aol 75t ojubAel Ao] Sick Tl AL AAY 2
sJubA) 4l halite (NaClyt -4 8a sylvite (KCl) 5o] Stk
o] A S 2HE A9 A o] FAH (Fig. 8-CD,
EF,G).
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W3t A A AARA] A CO: 7L FAHE AT ek A
COu} FHS) TS ©F 20~30 wt.% A% Bk (Fig 8-H).
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Fig. 9. Salinities of type II inclusions of amethyst.
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Fig. 10. Triangular diagram of NaCl-KCI-H:O system (Roed-
der, 1971).
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