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The Preliminary Study for Genetic Environment of the Gem Fields in the

Pailling Area, Cambodia

In Joon Kim*

Korea Institute of Geoscience and Mineral Resources, Daejeon 305-350, Korea

This study, one of the projects for investigation of the precious metal deposits of the Circum-Pacific Ocean coun-
tries, was performed in a gem field of Pailling, Cambodia, in which there are numbers of undeveloped mineral
resources. The gem fields in the Pailling area are typically distributed in the laterite, lying on of weathered basalts.
The gem grade of corundum is low in the surface soil horizon(less than 1 m in depth), but is higher in the subsur-
face. Occurrence and genetic environment of the precious stone are not concemed in the soils. A precious stone
that is already made from at the least upper part of volcanic rocks is produced in large quantities to undergoing to
weathering of the rocks. A precious stone is made from upper part of the formation under the high temperature
when volcano is vomiting or after vomiting, and/or made from between the formation under the high temperature
when other volcano is vomiting. Volcanic rocks including precious stone are a little different from other volcanic
rocks when volcano is vomiting, but chemical composition of rocks is not far different from other volcanic rocks.

Key words : Cambodia, basalt, laterite, ruby, sapphire.
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Fig. 1. Distribution of gem deposits of ruby, sapphire and
zircon in the Cambodia and Indochina region.

Fig. 2. Location map of the survey area.
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Fig. 3. Geological map of the Pailling gem field, Cambodia.

o @A) AP HE B4 skl B Y sl
Az AR AFsd Gk

25 #

2AA e A AZL Fig, 304 BHRo] SF-EF
B MziEglolr]e] WA B, vler]Aer]e] 4
A ek, slakekal A B3, wujeke] M3g,
Ejolxr]|e] Al ¥ Zeje|eAle] FRgtes 14
FH(United nation, 1993).

7]11].0]—0 )\-]7“1‘]‘310]_7 ,] 1?-1)\ o)} K. f\fz}-i—“‘_ F2 g].
A0l AlEO}) 7]—)\4/\4 %U]'u, e

o, Wy —1
71 o gEH, HAd A %—roﬂ 54
goz Z gl B ofF 2R Wil #

N

o]. -Ff‘o]” al oé
ak

e, BR7] HRlel Aasiere F2 Mg
S, FESt, SHEEYele], T el sPaRkolth. o A
oje] BEse] Flulelst B QE, skl B
oF HEHAE W8, AE, Aujo]E, MBI, T
o, Wk, Aulek, AEYE AR TP A

w30 Zuiklzl Hal BAgE deke s B
Au|gte] Asjote F2 AYd A3, 99 F



Zhario} Wl

= 7 2 Algre® PAEY Qov of @rAlge
WA ) ST g w REAG, Heklo

AL AR, A R WA
o) REel7, Alsholel, ), Aol <, vh1v)
AlolE, Yrlujels, ARY, 4RH, BARIY, FE4,

QIBl, 44 B TRk ok o S nABA

9] Age)7|L 5P, o5 BEAVIE 214MaZ &
#H4 UrHArun, 1992).
3.5 &
3.1. & e
WS AEs) Entol Al AR WA
rrgt 4 e AFLS vEsln dE E3
F4% ol gl ojse F3} duE o
5~10m ZEolH, BAog= Algolojg} FH|7} F
10 ]
a
[ -
R s
© { - basalt
! alteted basalt
0 T [ T r T I T ' T
n
03— o
2 |
0.2 . ™ [ ]
0.1}|]||;]||‘r
5
S i .
o' .
[T
15‘§ L -
10 i. — T
20 3
I3 j »
15? . °* . .
10 -1.~l T T T l“ ]7| 1
N 4_
o * .
. . .
2 T ’ T l T ] T I T
36 38 40 42 44 46
Si0O,(wt.%)

Gxjede] Al

ol
é‘%
2
ol
Mo

ot} B
PR

ﬂEﬂWE
@r). w8 55
A0l Bgele Fu), e FeolE
Asfololo} Bol A4S, QAo HAAES A
£0) 49le) F,

o] Xe) BAFANL I EFUo R wAH: g
Aketo] Fshe XAt )elA Atgtole], £8] & B
AR7t AEE, o] T3S FHoE A FF 2
g5 719o] B RS 7 lom Fsh |
o) AL HA o] FFHo] glovt APz Fol
olef ) ofz L sihatElx) ek ik ojME 2
Seuete] JzFEAFAPT S 300~500 g2l 24
AFHRpole], 9] $r1E AN, B4 A

15

»
0 a
Q. 1 . *
o
05 # lil T ' T I T I T
10 4 »
v 8 —
8 g .
o - »

4 . -

2 “ T T [‘r ]—I FI
o 7]
< 1 1 - a *

2

O T T T T
o 1 .

Q' . .
:C(lS 4 - [ ]
1 T 1T T T

8 i o ] I i I . T
o 87 ¢
Q7]
=44,

.
1
0 l T T T I T I T [ T
36 38 40 42 44 46
SiO,(wt.%)

Fig. 4. Variation diagrams of SiO, (wt.%) vs. major oxides (wt.%) for the fresh rock, altered rock and soil samples of the

2ailling gem field, Cambodia.
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Table 1. Chemical compositions of major (wt.%), trace (ppm) and REE (ppm) elements for fresh basalts, altered basalt and
soil samples from Pailling area.

Pal Pa2 Pa3 Pa4 Pas Pa6 Pa7
(altered basalt)  (basalt) (basalt) (soil) (soil) (basalt) (basalt)
Si0, 36.90 42.88 36.68 36.04 36.70 41.20 44.54
TiO, 4.53 318 3.85 4.67 4.60 3.46 2.96
Al O, 18.56 14.05 15.31 21.98 18.78 15.17 13.29
Fe,04 2045 15.01 19.15 22.06 21.23 16.75 13.97
MnO 0.29 0.19 0.24 0.34 0.27 0.21 0.20
MgO 344 7.71 7.65 1.38 2.82 6.93 6.45
Ca0O 3.95 7.71 7.65 1.38 2.82 6.93 6.45
Na,O 0.79 1.53 1.27 0.45 0.69 1.39 2.65
K,0 0.53 0.63 0.75 0.38 0.52 0.69 1.07
P,05 1.27 1.00 1.06 0.86 1.28 1.02 1.16
Ig.loss 9.76 4.93 6.72 11.25 9.59 5.99 3.51
Total 10047 99.73 99.83 100.10 99.71 99.69 99.77
Ba 761 1009 950 951 738 1030 698
Cu 56 51 71 84 77 58 51
Co 114 73 89 130 110 83 67
Cr 298 146 241 269 259 183 107
Li 32 27 37 56 31 33 24
Nb 125 88 99 124 124 97 94
Ni 191 148 227 228 212 177 97
Sc 28 16 21 27 25 21 17
Sr 381 701 533 295 356 599 972
Th 8.78 6.73 7.13 8.60 8.36 7.18 7.36
U 2.40 1.64 1.78 1.92 2.46 1.77 1.74
\'% 230 239 245 264 238 254 225
Y 36 30 35 30 31 35 29
Zn 181 137 164 174 167 152 127
Zr 321 230 264 323 323 253 237
La 191 158 156 139 168 156 172
Ce 149 109 112 134 129 110 124
Pr 94.2 94.2 97.5 86.8 105 95.0 102
Nd 88.9 72.7 74.6 73.0 77.8 72.9 76.5
Sm 57.1 459 48.2 42.5 49.3 46.2 47.6
Eu 50.8 40.0 43.2 37.4 43.5 40.4 40.5
Gd 384 320 336 29.1 32.0 32.2 31.7
Tb 30.2 24.5 26.4 232 25.1 249 24.0
Dy 21.8 18.1 194 17.5 18.1 18.4 17.2
Ho 16.4 13.7 14.6 13.1 13.2 13.7 13.1
Er 14.2 11.9 13.0 11.9 11.5 12.1 11.0
Tm 12.2 9.7 10.6 10.3 9.7 10.0 9.1
Yb 10.6 8.5 94 9.5 8.7 8.8 7.9

Lu 89 7.1 8.0 8.0 7.1 74 6.5
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Fig. 5. Trace elements variation diagram for the rocks and
soil samples of the Pailling gem field, Cambodia (Pal=
altered basalt, Pa2, 3, 6, 7=fresh basalt. Pa4, 5=soils).
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Fig. 6. Chondrite-normalized concentration of REE for the
rocks and soil samples of the Pailling gem field, Cambodia
(Pal=altered basalt, Pa2, 3, 6, 7=fresh basalts. Pa4, 5=soils).
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Fig. 7. Variation of (La/Yb)n vs. Nb for the rocks and soil
samples of the Pailling gem field, Cambodia.
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Fig. 8. (P,05/K,0)n vs. K,O for the rocks and soil samples
of the Pailling gem field, Cambodia.
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