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ABSTRACT: Amethysts in Eonyang Granite of Woolju-Kun, Kyungnam Province are frequently
parallelly grown on top of preexisting smoky quartz crystallized on milky and colorless quartz
Fluid inclusions in the
(2) liquid inclusions (L>>G),
(4) halite-bearing inclusions (LG +halite), (5)
In addition, euhedral K-feldspars
and acicular hematite crystals are included in colorless-milky quartz and deep purple-red quartz,

crystals, which, as a whole, resemble “mushroom” in outer appearance.

amethysts may be grouped into (1) gaseous inclusions (G >L),
(3) Lco,~bearing inclusions (L+G-Lco),

multiphase inclusions (I.+4-Ghalite+sylvited-opaque mineral).

respectively. Filling temperatures of each type of fluid inclusions were measured as follows: 320
~560°C for gaseous inclusions; 100~290°C for liquid inclusions; 200~310°C for Lco,~bearing
inclusions; 300~430°C for halite-bearing inclusions; and 370~430°C for polyphase inclusions.
The finished-gem amethysts from Eonyang may be distinguished from Brazilian amethysts by
the difference in filling degree of gaseous inclusions by the presence of hematite aciculae, and of
Leco,~bearing inclusions, and also by the absence of Zebra-striation structure. They may also be
differentiated from synthetic amethysts by presence of straight color banding, solid inclusions,

and Lco-bearing inclusions which are not found in synthetic materials.

Sl AE ArdS 28T B4, d9d T

N oo o] Ao AA £TFEEZ ARk Tl 5

3 FA] AgAel AFEEL A A9

AL AFAL B £4A4E gelshd AN EFT A SdE, AR 288, A
2 EEG o} Zghd Wl Be] 24 B AATFHF 4 94T A 2Ee 58 E¥¢ehe A9d
Azd d8 Aess Qo AAdez deR delrh. AW FT AN S dddA
A5ARATL 28, $FFo], nehg Fole, A ALLAAt AL Ade Agetn



glomy - wRatel A A Ab¥] = A2 dmst BU ol Agrde] el qlA] ghaAd Al = o) g s
o gle] wll Aol wAHPA oA A dadse] A 2 4k, AL 4§ QS
Ao Ao ApAe] FAIA FxF o] Glojol & dhobek B} G} v
Spe] el A AL A o= AXgAFAE 2 ol o] wE -3 glal Al o v vpx] #Etalel uk
2EAz s ek azwdel §-gkq el A] Mol F41xl 4 gloat mA o 7h, gl
Az Aol of il agete] Aol A A Eovl sAlabEel A gk 3ol wjula el
44 chek QA as alebd A A 2 WA 2ol A o] frofa}of gl o] I glE 2ol F
Ho] A AG w2 oyl Wl ASPESE FAF 0 el B s 2esk Ak, e £
¥4 o). A olekaAl Al g At A A uhgo] shg wre] AbEsa glorn] B =l A
Aete Aol Al AAAE Ha 9l B dgAgAdA RAEE 2HE Fie
ol z FA4e] FAA oz LA ot Aol Al stz o] 5§ gA G4 A4A
A ovhe FaH s G s Ao Wlwets w3 gAML SR vlae] B
Fulel A AAFE F oz AR A4 Arde Fych
2 A% Adxe Aex doxz s R T e FAA FEeh Al Foll Adhe] =
A A AZe) vho] st rh. webA £ AFEA973), 219749 ATFEAR

"‘W"NVVV [N
+ At ++ A
B S A N i o e
R I (I T SRS S SRS S N -
LA S S S L S e S 4y ’
R N A Ny g 'NDEX MAP.
e R ST T S T SR S S AR o o
\1_ R S A i I S S
LR R A SN A A
R i U SR T o ‘
R Tt R R VAL RS
R R S TUDY ARFA
RN B SR A B L
[ ' e e et e
&+t 4y “
. U R R * :
¥y P e e s
-+ e e R
ey B e
+ 4 otk
o L, - i i
L SRR o+
4 :
R o -
R R S S A S S LEGEND
Rk U o o
bbb bbb R =
S IO ;‘[ ] attuviom
S 4 o ~UNCONFORMIT Yanas
e + 4
R U reLsiTe
'r’r Bl omare
: I .
EAe 4 1' i CUNYANG GRANITE
+ + mp b
+ | ~INTRUTION
m
G o] L7 FCLDSPAR PORPHYRY
A I I ¥ CHUSAN. ANDESITKC R,
HORNFELS
A
A / ~INTRUSION OR EXTRUSION
/7 V77 DAEGU FORMATION
/ LV \/\./\/\/\/
YV
- K RVAVAVAVAVAY] % Teil omethyst Mining Co.
’ VAN \q / r/ V\/\YJVV\/V ;\> ’
[V 7\
“‘\\\ //9\ N / SN VYV (T

Fig. 1. Regional geology of Eonyang area(slightly modlﬁed from Lee, 1972).
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Fig. 2. Amethyst crystals in a geode found in
Eonyang Granite.
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Fig. 4. Microphotograph showing successive gro-
wth marked by boundaries on pyramidal faces.
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Fig. 5. a) Primary liquid inclusions with negative
crystal form in {Eonyang amethyst. It consists of
liquid(L) and gas(G). b) Gaseous inclusions in
Eonyang amethyst. It consists of liquid(L) and
gas(G). c¢) Liquid CO,-bearing inclusion in Eonyang
amethyst. Liquid(L), liquid CO,(C) and gas(G)
phases are present. d) Halite-bearing inclusion in
Eonyang amethyst. Liquid(L), gas(G), and halite
(H) are seen. €) Multiphase inclusions consisting of
liquid(L), gas(G), halite(H) and opaque mineral(S)
in Eonyang amethyst.
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Fig. 6. Histogram of homogenization temperatures of fluid inclusions observed in Eonyang amethyst.
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Fig. 8. a) Hematite aciculae terminated by reddish

“flower bud and stalk” in
Eonyang amethyst. b) Dendritic hematite inclusions
in Eonyang amethyst. ¢) “Butterfly” inclusion of
hematite in Eonyang amethyst. Color zoning is seen
arranged in triangular sectors.

patches resembling

(Fig. 8c).
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Table 1. X-ray powder diffraction data of Eony-
ang amethyst containing solid inclusion.

o?.:

i 2
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d(A) I/1, d(A) 1/,
100 4.26 35 4.26 35
012 3.660% 2(25) — —
101 3.342 100 3.345 100
104 2.690% 10(100) 2. 686* 10(100)
110 2.519* 10(50)  2.511* 10(50)
110 2.459 17 2. 460 17
102 2,282 17 2,280 17
111 2.238 5 2.237 5
200 2,125 10 2.218 10
201 1.980 6 1.969 6
024  1.838% 4(40) — —
112 1.816 15 1.816 15
116  1.689* 11(60) — —
202 1.672 10 1.672 10
211 1.541 15 1.543 15
113 1.543 1.455 4
212 1.384 1.381 8
203 — — 1.376 15
104 1.282 10 1.288 3
302 1.253 2 1.256 2
220 1.226 4 1.228 4
214 1.198 4 1.199 4
114 1,183 4 1.183 4

1. Amethyst with red hematite patches.

2. Amethyst with opaque hematite aciculae.

* represents X-ray lines belonging to hematite.

Numbers in parenthesis indicate intensities of
hematite alone.

CuKa radiation(i=1.5418A),
114.6mm Gandolfi camera,

35KV, 25mA,
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Table 2. Comparison of fluid inclusion data available for Eonyang Amethyst.

Type of inclusions This study Park(1974) Kim & Moon(1984)
Liquid inclusion (L>G) 100~290°C 132~185°C
Gaseous inclusion (G>L) 330~560°C >370°C 260~360°C
Multiphase inclusion (L-+G+halite-- 390~430°C 184~400°C(?)
sylvitet-opaque mineral)
Lco,~bearing inclusion(L+G + L¢o,) 200~310"C 235~292°C |
Halite-bearing inclusion(L+G -+ halite) 300~430°C - J h
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Fig. 10. a) liquid(L) and 2-phase(L+G) inclusions in natural amethysts from Brazil. b) Three-phase
inclusion in natural amethysts from Sokrisan. Liquid(L), gas(G), and opaque solid(S) phases are
present. ¢) “Zebra-striation” in Brazilian amethyst. Liquid(L) and 2-phase(L+G) inclusions in healing

fractures. d) 2
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Fig. 11. a) 2-phase inclusion showing parti-
negative crystal form. Synthetic amethyst from
U.S.S.R. b) Large elongated inclusions consisting
of liquid(L) and gas(G) phases. Amethyst synthesi-
zed by Korea Institute of Chemical Technology.
¢) Elongated 2-phase inclusions, liquid(L) and
gas(G), in synthetic amethyst from Korea Research
Institute of Chemical Technology.
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Fig. 12. Family of straight parallel growth planes
marked with color-zoning in natural amethyst from
Brazil.
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