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Fig. 1 Geology and mineral map of Kudeerte area and Kudeerte deposit: (a) Regional tectonic unit map; (b) Geology and
mineral map of Kudeerte area; (c) Geology and mineral map of deposit
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Fig. 2 Mineral character of Kudeerte deposit: (a) Pyritization of altered granodiorites; (b) Hypidiomorphic and idiomorphic
granular structure (early pyrite); (c) Eutectic curve structure, early pyrite, sphalerite and galena showing eutectic curve
structure; (d) Veined pyrite (late stage) ore; (e) Veined sphalerite and pyrite (late stage) ore; (f) Veined silicification and
pyritization (late stage) in altered granodiorites; (g) Sphalerite metasomatized early pyrite, late pyrite veins interspersed with
early mineralization in quartz sulfide epoch; (h) Late pyrite veins interspersed with early sphalerite in quartz sulfide epoch; Py—

Pyrite; Sp—Sphalerite; Gn—Gelenite
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Fig. 3 Geological section along No.12 exploration line in Kudeerte deposit and samoling site: 1—Marble; 2—Granodiorite;
3—Location and number of finished trench; 4—Location and number of finished borehole; 5—Orebody number; 6—Average
grade of ore body/average thickness of ore body; 7—Geological boundary; 8—Gold ore body greater than 1.0X107%; 9—
Gold mineralization body for 0.5 X 107°-1.0X107% 10—Gold mineralization body for 0.1 X 107°-0.5X107%; 11—Samoling

site of fluid inclusion; 12—Samoling site of sulfur isotope
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Fig. 4 Microphotographs of fluid inclusion in quartz from Kudeerte gold ore: (a), (b), (c) I-type; (d) I-type
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Table 1 Test results of fluid inclusion in silicified vein of pyritic gold-bearing granodiorite in Kudeerte mining area

IdX Sﬁf e Type  Quantity Size/um Vaf;;()l/i(%l id tw/C tm/C S(NaCl)/% pl(grem™)
1 W2 I 24 6—12 20—30 —8.6—-2.2 1644—2582 3.8—125 0.82—0.99
2 W3 I 40 6—12 20—30 —-8.5——2.0 160.7—2599 35—124 0.84—0.99
3 W4 I 32 6—12 20—30 —-89—-2.1 161.6—2594 3.7—12.9 0.85—0.99
4 W6 I 10 6—12 20—30 —-8.5—-3.0 174—255.4 5.1—12.5 0.86—0.97
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Fig. 5 Histogram of homogenization temperature (a) and sanity (b) of I -type fluid inclusion in quartz from Kudeerte gold ore
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Fig. 6 Raman spectra of fluid inclusions in quartz from Kudeerte gold ore
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Table 2 Analysis results of H-O-S isotopes in silicified vein of pyritic gold-bearing granodiorite in Kudeerte mining area

Sample No.  Test object ~ Dv-smow/%o 8" Oquartzite(v-smowy/%o 88 Owater(v-smow)y/ %o t/°C  Test object 8**Sv.cot/%o
W2 Quartzite =51 7.7 —2.8 220
W3 Quartzite =37 7.8 2.7 220
w4 Quartzite —42 10.2 -0.3 220
W6 Quartzite —48 8.0 -2.5 220
KC-TW1 Quartzite —68 7.2 -3.3 220 Pyrite 10.8
KC-TW2 Quartzite -59 9.1 -14 220 Pyrite 10.5
KC-TW3 Quartzite =72 9.0 -1.5 220 Pyrite 10.7
KC-TW4 Quartzite =71 8.4 2.1 220 Pyrite 10.8
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R AT, WA A EmiA ) 3 5
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260~270 “CHl 302~378 ‘CB3);  JLi& e ik E ol B Bt
KB IKEW-CO, 5k, ¥ — i B 1
276~310 CP710 34, FRAs/RER X & i A
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AW, PEERER XA A A ek 2 2K R
FURE AL, P AE 52 I AR T 1 4 A B2 I A AR A
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IRV RGN £, trEtEthZ E s COr ik
ANFIBS736), Bt IR AR X, B Ak DA YRUAH A A K
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T AEDI36R 43 1) UG IR AR | AR e B
(MRS REHRA) . HOKTTRE(VAMS A,
SEDEX ANAHLL, FEAE/REFN X HL T8 S AEERUR
ZES, WNR BRI IR 5 2 B LA B K
W, AnRnR R A R B PIRE, HuKUTR
RAFEROKDURUE R FEERRE S 2 88 R ik
LA A s i e SRR A, SRR R AR
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52 RECRAKRRE HBKIRE

S AR AR A 2 2 R AR (LI 7)RT A
B, T AR SR RN R RVETES JK K
5 RAIKZI o 5 B BN E 2 K GDwater N
—80%0~—50%0, 8'"* Owater N 7.0%0~9.5%01™), M|k
IK—25 A4 5 I FABOK R R 7 2 R BE A, 1T &)
PRI R B AR R, e S HORAR T BE 2
HH 2 SRR T SR BT 0, TR I A E R R
SRR . S AR ERRHERE, S0 W

BRAR BAT o RIS i BT AR A ik
AR AL BB 2 RO Y BSOE AR R, R T —Fh
AR A A -
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Fig. 7 8D VS 8"®Owater diagram of fluid inclusions in
quartz from Kudeerte gold ore(Modified from Refs.
[39-40])
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Fig. 8 §*S diagram of Kudeerte gold ore
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Ore genesis of Kudeerte gold-polymetallic deposit in
western part of East Kunlun

ZHANG Ai-kui', MO Xuan-xue?, ZHANG Yong', QIAN Ye®, LIU Guang-lian!, ZHANG Da-ming', LIU Zhi-gang'

(1. The Third Geological Exploration Institute of Qinghai Province, Xining 810029, China;
2. School of Earth Sciences and Resources, China University of Geosciences(Beijing), Beijing 100083, China;
3. College of Earth Sciences, Jilin University, Changchun 130061, China)

Abstract: Kuderte gold-polymetallic deposit located in the Kaerqueka ore-field in the western part of East Kunlun,
which has unique characteristics of gold mineralization. Based on the analysis of deposit characteristics, the
classification of metallogenic stages, and the study on the fluid inclusion in the main gold metallogenic period and
the H-O-S isotopes, metallogenic mechanism and origin of ore deposit have been discussed. The study is not only
scientific valuable for regional gold metallogenic regularity, but also it is important practical significance for
promoting gold ore exploration in East Kunlun. The following knowledge and achievements were achieved:
(DFluid inclusions in the gold-ore is mainly rich liquid two-phase aqueous inclusions(I-type), small amount of
aqueous solution containing CO three-phase inclusions( II); @The ore-forming fluids has the characteristics of
middle-low temperature(160.7-259.9 ‘C) and middle-low salinity(3.5%—12.9%NaCleq); @Fluid inclusion
composition testing shows that the ore-forming fluid is mainly NaCl-H.O system, followed is NaCl-CO2-H20
system; @The 8Dv-smow ratios are —37%o——72%o, with an average of —56%o and the §'Owarterv-sMow) ratios are
—3.3%0——0.3%o, with an average of —2.08%o. The results of hydrogen and oxygen isotopes indicate that the gold
ore-forming fluid is mainly mixture of magmatic water and atmospheric precipitation. The &S ratios are
10.5%0—10.8%o, reflecting the sulfur in the ore is single source, mainly from magmatic hydrothermal; ®According
to the comprehensive analysis, the genesis of Kudeerte gold-polymetallic deposit belongs to the contact
metasomatism-medium and low temperature hydrothermal type. Metallogenesis is closely related to granodiorite.
The polymetallic ore was formed by contact metasomatism and the gold ore was formed in the late quartz sulfide
period, which was the result of hydrothermal activity after the magmatic period of granodiorite. The gold ore has
the characteristic of veins-disseminated type (Generalized porphyry type). This type gold deposit has the superior
metallogenic background and huge prospecting foreground in western part of East Kunlun.

Key words: deposit genesis; contact metasomatism-medium and low temperature hydrothermal type; Kudeerte

Gold-polymetallic deposit; western part of East Kunlun; Qinghai Province
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