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Geochemical Characteristics of Granodiorite and Arenaceous Sedimentary
Rocks in Chon-Ashuu Area, Kyrgyzstan

Soo-Young Kim®*, Sei-Jung Chi and Sung-Won Park

Korea Institute of Geoscience and Mineral Resources, 124-Gwahahg-no Yuseong-gu, Daejeon, Korea

Chon-Ashuu copper mining claim area is located, in terms of the geotectonic setting, in the northern part of the
suture line which is bounded with the marginal part of Issik-kul micro-continent on the southern part of North Tien-
Shan terrane. The geological blocks of Chon-Ashuu districts belong to the southern tip of Kazakhstan orocline. The
rock formation of this area are composed of the continental crust or/and arc collage and the paleo-continental frag-
ments-accretionary wedge complex of pre-Altaid orogenic materials. ASI(Alumina Saturation Index) of Paleozoic
plutonic rocks in Chon-Ashuu area belong to the peraluminous and metaluminous rocks which were generated from
fractional crystallization of Island and volcanic arc crusts in syn-post collisional plate. The geology of the Chon-
Ashuu area consists of upper Proterozoic and Paleozoic rock formations. According to Harker variation diagrams
for Chon-Ashuu arenaceous sedimentary rocks, the silty sandstone of Chon-Ashuu area showing the mineralogical
immaturity were derived from Island arc or the marginal environments of active continent in Cambro-Carbonifer-
ous period. Numerous intrusive rocks of Chon-Ashuu area are distributed along north east trending tectonic struc-
tures and are bounded on four sides by the conjugate pattern. The most common type of the plutonic rocks are
granodiorite and monzodiorite. According to the molecular normative An-Ab-Or composition (Barker, 1979), the
plutonic rocks in Chon-Ashuu area are classified into tonalite - trondhjemite - granodiorite (TTG) series which are
an aggregation of rocks which is the country rock of copper mineralization, that are formed by melting of hydrous
mafic crust at high pressure.

Key words : Tienshan terrane, orocline, ASI(peraluminous, metaluminous), TTG
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Fig. 2. Geotectonic blocks and structures of Kyrgyzstan and the adjacent area(3).
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Fig. 4. The geologxcal map and sampling site of Chon-Ashuu area, Kyrgyzstan.
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aplite, granite porphyry; Phase 1. granite and granosyenite

The Sumasyrsk Complex. Phase 4. Fine-grained, biotite granite

and dikes of granite porphyry; Phase 2. Porphyry-like granite, granodiorite; Phase |, Quartzic diarite, diorite and gabbro-diorite;
Phase 3. Pink colored, porphyry-like, large-grained granite and granodiorite

The Dangyboitersk Complex. Phase 2. Granosyenite, syenite, quartzic monzonite;

Phase 1. Granite and granodiorite

The Tashtambektorsk Complex. Diorite, gabbro-diorite and gabbro

The Upper Part. Glacial, proluvial, altuvial cottuvial
coarse sediments of Geomorphological the First Level

The Lower Part. Glacial, proluvial, alluvial colluvial
coarse sediments of Geomorphological the Second Level

The Upper Part. Glacial, proluvial, alluvial colluvial coarse
and tike loam of G logical the Third Level

The Lower Part. Glacial, proluvial, altuvial mlluvml cORrse
and | fike loam of G logical the Fourth Level

The Upper Part. Glacial, proluvial, alluvial colluvial coarse
sediments and loess-like Joam of Geomorphological the Fifth Level

Bed 1. Congl d: zr , siitstone and shale.
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Bed 2. Sandstone and horizons of gravelstone, siltstone and shale - TUFUK Stratum
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The Lower to Middle(?) Series. Tashtanb sk Formation. Congl and horizons of sandstone sud Jenses of Himestone
Bed 2. and haorizons of sili . chay-sili shale, siltst ites, masbled i Turgenaksuu Suite
Bed 3. Carbonaceous shafe, marbled fi and do}
Bed 2. Marbled li dolomite, rare horizons of schist Ashuairyk Suite
Bed 1. Cal lay and sericite-clay schist and horizons of marbled | and d
The Ashuturuksk Formation. schist, ihotite, porphyr g and marble
Bed 3. Crystalling schist, albite-biotitic replacement
Chon-Ashuu Stratum

Bed 2. Amphibolite, mefanocratic gneiss

Bed 1. Leuce, meso, and melanocratic gneiss, migmatite

Sary-Dzhaz Complex (Granite batholith,

Breccia zone(crackle fracture)

Field with feldspatization

Fig. 5. The legend of L-44-51B geological quadrangle scaled 1 to 50,000 of Chon-Ashuu area, Kyrgyzstan,
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Table 1. The major chemical compositions and cation proportion of granitoids from outcrops in Chon-Ashuu, Kyrgyzstan.

Salil?le CB-1 CB-3 CB-33 CB-66 CB-74 CB-81 CB-131 CB-132
Si02 549 58.2 495 633 70.2 50.1 39.1 37.9
Ti02 1.0 03 0.4 02 02 0.7 7.4 5.1

ARO3 158 13.4 163 13.9 12.9 16.1 17.2 152
MgO 5.1 11 48 03 0.7 25 9.9 1.1
Ca0 2.1 0.6 45 15 07 46 76 0.0
Cr203 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
MnO 02 0.1 02 0.0 0.0 0.1 03 03
FeO 6.2 4.1 8.5 22 13 13.9 938 10.9

Fe203 45 0.8 43 03 0.4 42 48 54
Na20 4.4 5.9 40 41 39 5.0 49 50
K20 L5 46 03 42 54 0.2 17 12
P205 02 0.1 0.1 02 0.1 0.1 0.7 1.8
Total 959 89.2 92.9 90.3 95.5 97.7 103.5 94.0

AICNK 12 0.9 1.1 1.0 1.0 1.0 0.7 1.6
ANK 18 0.9 24 12 11 19 17 16
ASI 12 0.8 06 0.98 0.96 0.96 07 16

Peraluminous Peralkaline  Peraluminous Metaluminous Metaluminous Metaluminous Metaluminous Peraluminous

molecule proportion

Si 0.913 0.969 0.823 1.054 1.167 0.834 0.651 0.630
Ti 0.013 0.004 0.005 0.003 0.002 0.009 0.092 0.063
Al 0.155 0.131 0.160 0.136 0.126 0.158 0.169 0.149
Fe3+ 0.028 0.005 0.027 0.002 0.002 0.026 0.030 0.034
Fe2+ 0.086 0.057 0.119 0.031 0.018 0.193 0.136 0.152
Mn 0.002 0.001 0.002 0.001 0.000 0.002 0.004 0.004
Mg 0.127 0.026 0.118 0.008 0.017 0.063 0.247 0.276
Ca 0.038 0.011 0.081 0.027 0.012 0.082 0.135 0.000
Na 0.071 0.096 0.065 0.067 0.062 0.080 0.079 0.081
0.016 0.049 0.003 0.045 0.057 0.002 0.018 0.013
P 0.002 0.001 0.001 0.001 0.000 0.001 0.005 0.013
Cr 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
Ni 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ba 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sr 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CcOo2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
norm minerals
or 8.7 273 1.8 25.0 31.8 1.0 10.1 7.4
ab 375 4322 342 349 32.7 42.0 52 40.1

an 9.1 0.0 21.6 6.2 1.9 21.2 19.9 -11.8
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Table 2. The major chemical composition and cation proportion of granitoids from outcrop in Chon-Ashuu, Kyrgyzstan.

SampleNo.  CB-133 CB-134 CB-150 CB-152 CB-182 CB-224 CB-227
Si02 48.6 60.0 43.8 48.2 449 69.8 61.1
TiO2 2.0 0.2 1.3 1.3 0.7 0.1 0.7

AI203 15.4 12.8 19.1 17.5 16.0 12.9 15.4
MgO 72 1.1 5.6 5.7 6.0 0.8 4.0
Ca0 2.6 5.1 5.0 4.1 3.0 0.5 14
Cr203 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MnO 0.3 0.0 0.2 0.2 0.3 0.0 0.3
FeO 4.4 3.1 9.1 74 6.4 1.2 2.7

Fe203 1.5 1.3 54 47 1.6 0.2 1.8
Na20 6.3 5.3 35 3.5 7.8 43 3.6
K20 3.6 2.5 22 1.8 1.1 4.6 37
P205 0.6 0.2 0.6 0.3 0.8 0.0 0.1
Total 92.5 91.6 95.9 94.5 88.6 94.3 94.9

A/CNK 0.8 0.6 1.1 12 0.8 1.0 12

A/NK 1.1 I.1 2.5 2.3 1.1 1.1 1.6
ASI 0.8 1.1 1.1 L1 0.8 0.99 1.2
ASI Metaluminous Metaluminous Peraluminous Peraluminous Metaluminous Metaluminous Peraluminous

molecule proportion

Si 0.808 0.998 0.729 0.801 0.748 1.162 1.017
Ti 0.026 0.003 0.017 0.016 0.009 0.001 0.009
Al 0.151 0.126 0.188 0.171 0.157 0.126 0.151
Fe3+ 0.009 0.008 0.034 0.030 0.010 0.001 0.011
Fe2+ 0.061 0.043 0.127 0.103 0.089 0.016 0.038
Mn 0.004 0.001 0.002 0.002 0.004 0.001 0.004
Mg 0.178 0.027 0.138 0.141 0.150 0.019 0.099
Ca 0.046 0.091 0.090 0.073 0.053 0.009 0.026
Na 0.102 0.085 0.057 0.057 0.126 0.069 0.058
0.038 0.026 0.023 0.019 0.012 0.049 0.039

P 0.004 0.002 0.004 0.002 0.005 0.000 0.001
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ni 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ba 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sr 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CcOo2 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Norm Minerals

or 21.3 14.6 13.0 10.7 6.7 274 21.8
ab 28.5 448 27.9 29.7 32,6 36.2 30.5

an 2.9 3.9 21.3 18.5 5.4 22 6.2
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Table 3. The major chemical composition and norm minerals of rock core recovered from drill holes of 09DH-CA2 and
09DH-CAS in Chon-Ashuu, Kyrgyzstan.

S"mzfle DH2-17  DH2-83  DH2:92  DH2-126 DH2-145 DH2-148 DH2-155  DH2-162 DH2-165
Si02 465 60.9 57.0 59.9 61.9 65.8 553 58.8 59.7
TiO2 05 05 0.7 0.6 03 0.5 02 0.4 0.5
ARO3 256 15.8 16.3 14.4 16.5 103 15.1 145 133
MgO 37 3.0 3.0 26 1.9 3.0 40 5.0 2.9
Ca0 59 47 6.2 6.8 34 5.1 9.6 6.0 8.6
Cr203 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
MnO 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
FeO 72 47 6.5 5.4 5.4 5.8 57 6.4 47
Na20 85 7.0 6.2 6.4 42 6.9 56 44 59
K20 17 3.0 3.6 35 59 24 41 41 41
P205 03 0.3 0.3 03 03 02 03 03 0.2
Total 100 100 100 100 100 100 100 100 100

AICNK 096 0.68 0.64 0.54 0.85 0.44 0.49 0.64 0.45
ANK 162 1.07 1.16 1.01 1.24 0.74 111 1.24 0.94

ASI  Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous Peralkaline Metaluminous Metaluminous  Peralkaline

molecule proportion

Si 0.77 1.01 0.95 1.00 1.03 1.10 0.92 0.98 0.99
Ti 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01
Al 0.25 0.16 0.16 0.14 0.16 0.10 0.15 0.14 0.13
Fe3+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2+ 0.10 0.06 0.09 0.07 0.08 0.08 0.08 0.09 0.07
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.09 0.07 0.07 0.06 0.05 0.07 0.10 0.12 0.07
Ca 0.11 0.08 0.11 0.12 0.06 0.09 0.17 0.11 0.15
Na 0.14 0.11 0.10 0.10 0.07 0.11 0.09 0.07 0.10
0.02 0.03 0.04 0.04 0.06 0.03 0.04 0.04 0.04

P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CcO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

norm mineral

or 9.97 17.94 21.22 20.65 34.88 13.95 2421 24.49 2421
ab 13.33 52.95 35.76 42.82 35.59 39.66 17.92 37.19 35.56

an 26.79 2.82 6.02 0.00 8.57 0.00 4.05 7.48 0.00
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Table 4. The mojor chemical composition and norm minerals of rock core recovered from drill holes of 09DH-CA2,5 in

Chon-Ashuu, Kyrgyzstan.

Saﬁfle DH5-3 DHS5-4 DH5-5  DH5-15 DH524  DHS-29  DH5-31  DH5-32  DH5-56
Si02 608 66.7 582 59.8 592 59.0 59.8 64.4 58.0
TiO2 0.4 0.4 0.4 0.4 03 0.5 0.4 04 0.4
ARO3 163 139 163 16.7 16.1 15.9 16.4 12.4 15.1
MgO 26 26 33 35 2.6 3.6 35 35 36
Ca0 48 3.6 48 45 59 54 58 6.1 8.4
Cr203 0 0 0 0 0 0 0 0 0
MnO 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
FeO 48 42 6.4 55 5 55 43 47 43
Na20 6.1 49 8.2 45 8.1 77 71 62 6.4
K20 4 34 2 46 2.5 2.1 24 2 35
P205 02 03 02 03 02 02 02 02 02
Total 100 100 100 100 100 100 100 100 100

ACNK 071 0.76 0.67 0.81 0.6 0.64 0.66 0.53 051
ANK 113 1.18 1.04 135 1.01 1.06 1.15 1.0 1.05

ASI  Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous Metaluminous

molecule proportion

Si 1.01 1.11 0.97 1.00 0.99 0.98 1.00 1.07 0.96
Ti 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.00
Al 0.16 0.14 0.16 0.16 0.16 0.16 0.16 0.12 0.15
Fe3+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe2+ 0.07 0.06 0.09 0.08 0.07 0.08 0.06 0.07 0.06
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.06 0.06 0.08 0.09 0.07 0.09 0.09 0.09 0.09
Ca 0.08 0.06 0.09 0.08 0.10 0.10 0.10 0.11 0.15
Na 0.10 0.08 0.13 0.07 0.13 0.12 0.12 0.10 0.10
0.04 0.04 0.02 0.05 0.03 0.02 0.03 0.02 0.04
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
norm mineral
or 234 19.9 12.1 27.5 14.5 125 14.0 11.5 20.9
ab 512 41.5 50.6 383 48.8 522 53.5 522 34.1
an 5.5 6.0 1.3 11.5 0.6 279 5.6 0.4 19
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Fig. 7. Classification of Chon-Ashuu plutonic rocks using
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Table 5. Brief chemical composition of the dioritic rock cores of Chon- Ashuu, Kyrgyzstan(Act Lab Analysis).

D.H No. 09DH-1(n:103) 09DH-2(n:175) 09DH-3(n:96) 09DH-5(n:122)
Et;?;r;ts Max Min  SD  Max Min  SD  Max Min SD  Max Min SD
S(%) 0.040 0.005 0.004 1.3 0.005 0.4 1.6 0.005 0.7 0.230 0.005 0.022
Al(%) 13.5 4.7 1.9 14.4 1.5 2.4 12.0 5.5 0.9 99 52 0.8
As 26.5 0.25 34 37.8 0.3 5.9 72.5 32 8.6 49.1 0.3 4.8
Ba 1,050 3 243 1,050 3 211 1,210 3 241 1,200 3 253
Be 3 0.5 0.3 2.0 0.5 03 2 04 0.3 3.0 0.5 0.3
Br 2.7 03 03 2.7 03 02 2.5 0.3 0.5 37 0.3 0.4
Ca(%) 9 14 12 28.6 1.2 5.2 7.1 0.8 1.3 6.1 0.8 0.9
Co 31 9 4 51 6 6 40 11 4 34 10 4
Cr 340 79 45 462 47 71 214 53 37 268 41 40
Cs 5 0.5 1.0 4.0 0.5 0.9 3.0 0.5 0.8 11.0 0.5 14
Eu 0.9 0.1 02 1.2 0.1 02 1.0 0.1 0.2 2.8 0.1 0.3
Fe(%) 5.8 29 0.6 59 1.1 09 6.4 2.8 0.8 9.0 3.0 0.7
Hf 5 0.5 0.7 5.0 0.5 0.7 3.0 0.5 0.5 4.0 0.5 0.7
K(%) 2.5 0.2 0.6 2.64 0.16 0.60 2.96 0.25 0.47 2.23 0.04 0.50
Mg(%) 3.6 0.3 0.7 34 0.6 0.6 33 0.8 0.4 33 0.9 0.5
Mn 1,500 480 173 1,350 300 161 1,400 425 175 1,300 479 166
Na(%0) 37 1.1 0.8 4.07 0.13 0.82 4.05 1.03 0.60 3.97 0.75 0.74
P(%) 0.07 0.03 0.01 0.13 0.02 0.01 0.07 0.04 0.01 0.20 0.03 0.02
Rb 146 0.6 293 111.0 0.6 34.0 92.0 0.6 239 116.0 0.6 30.1
Sb 3.8 0.7 0.6 35 0.2 0.6 3.6 0.8 0.7 3.9 0.6 0.6
Sc 28 11 3 30.8 4.8 6.0 20.5 12.1 1.9 234 11.7 2.8
Sr 649 121 97 988 91 137 927 139 130 695 106 103
Ta 22 0.3 0.2 3.1 0.25 0.45 2.2 0.25 0.2 33 0.25 0.5
Ti(%) 0.36 0.18 0.04 0.48 0.07 0.09 0.4 0.14 0.05 0.54 0.14 0.1
Th 11.6 0.1 1.6 11.9 0.1 1.5 3.9 0.1 0.7 14 0.1 1.8
U 43 0.25 0.8 4.4 0.3 1.1 3.0 0.3 0.8 43 0.3 0.9
\% 173 74 22 206 30 41 208 70 27 260 74 27
w 11 0.5 13 381 0.5 28.9 5 0.5 0.6 1 0.5 1.2
Y 26 3 3 19 3 4 23 7 3 33 6 4
La 35.2 5.1 4.3 31 2 4 15 6 2 220 5 20
Ce 60 9 7 61 2 8 33 12 4 421 12 38
Nd 18 3 4 21 3 5 15 3 4 133 3 13
Sm 4.5 1.2 0.5 43 0.4 0.5 2.8 1.2 03 12.6 1.4 12
Tb 1.8 03 02 0.8 0.3 0.1 1.0 03 0.1 0.9 0.3 0.1
Yb 2.7 1.0 0.3 2.5 0.4 0.3 23 1.0 03 4.1 0.9 0.4
Lu 0.52 0.05 0.08 04 0.1 0.1 04 0.1 0.1 0.6 0.1 0.1
a2 EAS N9 Friele Taskn dvteet g AREEYE A e HF 2 =R
A= 5L Hofee Rka) 354 U 9d AR BEo] ashe F3 ASEE Wgsle Aol
FoA FAE H4 #3L Hol F3 o}, &olgr AR BARe) F44 AR Fego] =
Fig. 112 Xge] Srol wWa FAR9) W3} A8 2 go) AL o] AETrt e HH A
S vehd RozA HAFde Hute Aol Zr13t FAHN-SS eRAL
o] whz} 94 # (lithic fragment)s} FA1o] AR 7} Fig. 12%= Harris et al(1986)7} A1+% 4] wh
4 AR A% HOFE AN WIF TBe o BAHE UIRE BRT RORA T BR
I 59 A g F A 9o wWe)l A (within plate), 3}3} & (volcanic arc), 33 (oceanic
olth. Si0y7F F71 3l B3 445k X3 g wb ridge) $E AF(late-post collisional) ¥ & FAA
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Table 6. The chemical composition of sandy shale from drilling holes of 09DH-CA2, CA3 in Chon-Ashuu, Kyrgyzstan.

S. No.  Si02 Al203 Ti02 FeO MnO MgO CaO Na20 K20 P205 (1203
DH2-37 542 19.6 0.6 5.3 0.1 3.7 6.9 6.4 2.8 0.3 0.0
DH2-38  53.0 19.5 0.6 5.7 0.1 3.6 9.0 5.0 33 0.2 0.1
DH2-79  50.6 21.7 0.6 5.5 0.1 3.0 59 10.5 1.6 0.3 0.0
DH2-80  50.7 223 0.5 53 0.1 3.2 6.0 9.5 2.1 0.2 0.0
DH2-81 51.0 221 0.6 5.1 0.1 3.1 5.5 9.1 3.1 0.2 0.0
DH2-82 513 215 0.5 5.1 0.1 29 6.0 10.4 2.0 0.2 0.0
DH2-83  56.3 20.4 0.5 4.7 0.1 3.0 4.7 7.0 3.0 0.3 0.0
DH2-84  58.8 18.0 0.6 44 0.1 3.9 44 6.0 3.5 03 0.0
DH2-85  58.9 18.9 0.4 4.1 0.1 3.6 3.7 4.8 5.2 03 0.0
DH2-86  58.2 19.6 0.4 4.4 0.1 2.7 39 5.6 4.8 03 0.0
DH2-87 523 21.8 0.5 4.8 0.1 33 7.0 8.1 1.7 0.2 0.0
DH2-88  54.4 19.6 0.5 5.0 0.1 3.0 6.2 8.8 2.0 0.3 0.0
DH2-89 515 20.6 0.6 6.0 0.1 34 6.8 9.4 12 0.3 0.0
DH3-21  56.0 20.7 0.5 6.1 0.1 3.0 49 2.8 5.5 0.3 0.0
DH3-22  56.8 20.4 0.5 4.8 0.1 3.2 34 7.2 32 03 0.0
DH3-23  58.1 20.1 0.5 5.1 0.1 3.4 1.1 9.1 22 03 0.0
DH3-24  57.8 20.0 0.5 44 0.1 3.1 1.4 10.9 1.5 0.3 0.0
DH3-25  57.0 20.5 0.5 4.6 0.1 3.2 20 94 24 0.3 0.0
DH3-26  57.9 19.8 0.4 5.1 0.1 29 35 5.1 4.7 03 0.0
DH3-27  60.7 18.8 0.4 5.0 0.1 2.7 3.8 54 29 0.3 0.0
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Table 7. The elemental composition of dioritic rock core from drilling hole in Chon-Ashu, Kyrgyzstan.
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unit: ppm DH-1(n:51) DH-2(n:91) 09DH-5(n:46)

S. No. Max Min Avr Max Min Avr Max Min Avr
Cd 03 0.3 0.3 1.1 0.3 0.4 0.6 0.3 0.3
Mo 1.0 1.0 1.0 4.0 1.0 1.2 1.0 1.0 1.0
Pb 5.0 3.0 33 24.0 3.0 7.1 9.0 3.0 45
Ni 76.0 23.0 48.9 103 16 48 63 14 33
Zn 87.0 6.0 48.1 180 22 67 61 14 41

S(%) 0.0 0.0 0.0 1.3 0.0 0.4 0.0 0.0 0.0

Al(%) 13.5 47 104 14.4 4.0 8.7 9.9 5.6 8.4
As 10.9 0.5 47 31.0 2.8 8.7 94 2.3 5.1
Ba 800.0 50.0 407.5 790 50 439 1200 50 528
Be 1.0 1.0 1.0 2.0 1.0 1.1 1.0 1.0 1.0
Bi 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Br 0.5 0.5 0.5 2.7 0.5 0.5 1.3 0.5 0.5
Ca 9.0 23 4.1 14.2 23 4.0 6.0 24 3.8
Co 31.0 14.0 20.3 32.0 13.0 21.3 28.0 12.0 19.1
Cr 238.0 79.0 155.8 286 61 159 192 41 117
Cs 3.0 1.0 1.5 4.0 1.0 1.5 5.0 1.0 1.7
Eu 0.9 0.2 0.6 1.0 0.2 0.6 2.8 0.2 0.7
Fe 53 29 4.1 5.6 3.1 4.6 9.0 33 4.4
Hf 3.0 1.0 1.6 3.0 1.0 1.8 2.0 1.0 1.5
Hg 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Ir 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

K(%) 1.8 0.3 0.9 2.4 0.2 1.1 1.9 0.1 0.9

Mg(%) 3.6 0.5 2.1 34 1.4 2.2 2.8 1.3 2.1
Mn 1050.0 480.0 753.7 1,040 492 699 1,100 479 721

Na(%) 3.7 1.6 2.9 3.9 1.3 2.5 4.0 1.7 2.8

P(%) 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.0
Rb 67.0 15.0 23.2 108 15 36 92 15 25

Rb/30 22 0.5 0.8 3.6 0.5 1.2 3.1 0.5 0.8
Sb 3.1 0.7 1.8 3.2 0.1 1.2 33 0.6 1.6
Sc 21.7 10.6 16.0 30.8 10.9 19.3 234 1.7 15.5
Se 3.0 3.0 3.0 3.0 30 3.0 30 30 30
Sr 531.0 136.0 319.0 988 215 382 695 169 375
Ta 0.5 0.5 0.5 3.1 0.5 0.6 2.8 0.5 0.6
Tax3 1.5 1.5 1.5 93 1.5 1.8 8.4 1.5 1.7

Ti(%) 0.4 0.2 0.3 0.5 0.2 0.3 0.4 0.1 0.2
Th 2.9 0.2 14 5.5 02 24 12.3 02 2.0
U 3.5 0.5 0.8 4.4 0.5 1.4 2.1 0.5 0.7
\'% 157.0 83.0 121.6 206 92 156 260 74 129
w 4.0 1.0 1.1 23.0 1.0 1.4 2.0 1.0 1.0
Y 14.0 3.0 8.8 19 3 13 23 7 13
La 17.2 5.4 8.2 22 7 11 220 5 13
Ce 27.0 10.0 15.1 33 11 20 421 12 27
Nd 12.0 5.0 6.6 19 5 8 133 5 11
Sm 2.3 1.3 1.7 29 1.4 2.0 12.6 1.4 2.0

Sn(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tb 1.5 0.5 0.5 0.8 0.5 0.5 0.9 0.5 0.5
Yb 1.9 1.0 1.3 2.1 1.1 1.5 1.9 0.9 1.4
Lu 0.4 0.1 0.2 0.4 0.1 0.2 0.3 0.2 0.2
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