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Fig.1 Geological sketch map of the Ulan Uzhur porphyry copper deposit®
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SB—Alteration zone ; TC3—Trench and number; Cul—1—Copper orebody and number; Snl—Tin orebody and number
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Table 1 Chemical composition of major rocks in the Ulan Uzhur copper district

JER=s H oA & W Si02  TiO2 ALO; Fe;03 FeO MnO MgO CaO Na,O K20 P2Os loss  Total
WL-86 AR A8, B B 7 73.28 0.038 14.34 1.44 0.710.021 0.16 0.23 2.33 6.97 0.077 1.1 100.7
WL-21 Pt Ees 72.84 0.109 12.46 3.91 3.110.079 0.29 0.08 0.2 6.98 0.032 3  103.1
WL-84 Pt Ees 70.99 0.4 14.16 2.85 1.59 0.05 0.68 1.55 2.97 524 0.128 0.98 101.6
WL-97 Pt Ees 78.43 0.097 12.03 2.15 0.1 0.15 0.18 0.1 0.05 3.96 0.021 2.93 100.2
WL-84 TS 70.99 0.4 14.16 2.85 1.59 0.05 0.68 1.55 2.97 5.24 0.128 0.98 101.59
WL-21 TS 73.28 0.038 14.34 1.44 0.710.021 0.16 0.23 2.33 6.97 0.077 1.1 100.7
WL-51 (if_ggjg;) 7231 0.07 14.03 0.8 0.480.0250.19 0.8 232 827 0.125 1 100.42
WL-85 IBLRAHEIER S 7231 0.07 14.03 0.8 0.480.0250.19 0.8 232 827 0.125 1 1004
WL-87 RHCAE KA 71.29 0.371 14.17 2.61 1.560.077 0.64 125 2.9 546 0.124 1.1 101.6
WL-76 RHCAE KA 75.24 0.091 13.72 0.86 0.5 0.012 0.09 0.02 0.19 8.11 0.025 1.6 100.5
WL-93 RHCAE KA 70.68 0.381 14.1 2.72 1.560.034 0.72 1.82 2.72 52 0.121 1.5 101.6
WL-87 RHCAE KA 7173 0281 14.1 2.48 1.410.0810.63 1.7 3.26 4.81 0.098 0.82 101.4
WL-93 RHAE A 78.43 0.097 12.03 2.15 0.1 0.15 0.18 0.1 0.05 3.96 0.021 2.93 100.2
WL-76 RHCAE KA 71.29 0.371 14.17 2.61 1.560.077 0.64 125 2.9 546 0.124 1.1 101.55
WL-96 RHEAE KA 74.03 0.018 12.73 6.72 0.610.063 0.21 0.15 0.07 3.33 0.013 2.66 100.6
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Fig.3 Rock/chondrite—normalized REE patterns for major intrusive rocks in the Ulan Uzhur copper district
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V Table 4 Sulfur and oxygen isotope analyses of the
d N ++ Ulan Uzhur copper deposit
B2 /m N O+ N S R 6 VSeor(%)  KES WREY 6 "*Osmow(%0)
007 I ¥ N ) WL-41  #Eh- 45 WL-41  Fid 12.8
L WL-42 SRR 4.1 WL-42  f3 11.3
2250 WA WL-42 S 34
+ e, A o A2 B 7 B IR 5 T 4 AT
N3 ZHE 5~15um, HP kAR EHE R & A EKER ¥ —RE
42004 i h 241~381°C, ¥ 328°C (3 5) , L (NaCl) N 4.8% ~ 4.9 %.
\ BE b0 AT B O R SRR S R (R A ) T I TR
.- }3{ WEAEE (B 8), & BN ZE RN — B Y 294~
| £, 315°C, P 369°C , £ HE (NaC1)H 3.8%~9.73 %, - 4 4k JE
x (NaCl1)7.25 %, & SAHEE M & 70 P =R 3 — R
100 N B ZH>550°C, & T 0 P SR LI R 4R HE (NaCl) W AR E |
+4 —MAE>31 %, —EB AR T R A 550°C, R i
m% T (NaCH K (>66.75 %)P(K 5)
40504 5

7 522 OB IRE T 3 B PR T 14
1—IBEIRFHC AL A 2— bk B B & AL R S
3— T ML R B s 4—E M A LR TR R 5
S5—RELRHC AL B
Fig.7 Exploratory profile of the Ulan Uzhur copper deposit
1— Porphyritic plagiogranite ; 2—Silicified and sericitized cupriferous
granite—porphyry ; 3—Cupriferous granite—porphyry ;4— Mylonitized
plagiogranite ; 5—Silicified plagiogranite
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Table 5 Homogenization microthermometric data of inclusions in the Ulan Uzhur porphyry copper deposit

e Bk AL (%) W —RE(C) AR RE(C) TR RIRE(C) HhENaCl/ %
JokAT B VAR R A 8  10~20 241~381(328) 4.8~4.9
BRSO E AR 3 >60 465~>500 3.5~43
T A 0 AR L A 8  10~40 10~40 294~415(369) 3.8~9.73(7.25)
PES AR T WA 6 5~20 113~358 497, ZHKTF 550 185~>550  31.39~>66.75
T - e v B 5 A2 g S A BT IR ik A Dk IR A R B AL M B B A S BRI

Fl§ &2 BERIRIO 5 KA B O3 h 0 T
A—WL=701-146 B A7 3 P 5 41 88 7 R AR B0 iy UM - WBOM +1 A0 R T R A
B—WL-701—-146 B APl B R S AW EH T Y, S1 M H/N B MER B A S2 R TR RIE A ih T i,
S—[EAH ;L—iﬁ*ﬁ ;V—%*ﬁ
Fig.8 Inclusions with daughter minerals in quartz phenocrysts of mineralized porphyry in the Ulan Uzhur porphyry copper deposit

A-Inclusions with daughter minerals in quartz phenocryst WL—701—-146, consisting of vapor phase+liquid phase+1 halite crystal; B— Some inclusions

in quartz phenocryst WL—701—146 have two transparent daughter crystals;the S1 phase is relatively small with rounded edges and angles and should

be sylvite and the S2 phase occurs as cubic crystals and is halite daughter crystals; S—solid phase ; L—liquid phase; V—vapor phase
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Geological characteristics and genesis of the Ulan Uzhur
porphyry copper deposit in Qinghai
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(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
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3. Changsha branch corporation, South—central metallurgical mineral resources and environment engineering corporation limited, Changsha 410001,

China;4. Northwest Institute of Geology for Nonferrous Metals, Xi’an 710054, Shaanxi, China)

Abstract: The Ulan Uzhur copper deposit, situated on the western margin of the Qaidam basin is a porphyry
copper deposit controlled by granite porphyry dikes. The major element, rare earth element (REE) and trace
element characteristics indicate that ore—controlling granite porphyry and its wall rock plagiogranite (porphyritic)
belong to the calc—alkaline series characterized by enrichment of LREE, pronounced negative Eu anomalies and
depletion of Sr, Ba and Ca. They formed in a syncollisional orogenic environment and are related to the
subduction—collision and closing of the late Variscan—Indosinian Songpan—Garzé Paleo—Tethys ocean. The ore—
controlling granite porphyry and its wall rocks underwent strong hydrothermal alteration and show apparent
alteration zoning. The main hydrothermal alteration includes potassic, phyllic and porphyritic alteration. The core
of the granite porphyry is usually marked by a zone of potassic and silicic alteration superimposed by phyllic
alteration, and the wall rocks adjacent to the granite porphyry are phyllic zones, and those distal to the granite
porphyry are propylitic zones. The intensity of mineralization is apparently positively correlated to the intensity of
alteration. The spatial distribution, attitude and size of the copper orebodies are also controlled by granite
porphyry. The mineral assemblage, hydrothermal alteration, sulfur and oxygen isotopic compositions and results of
microthermometric measurements of fluid inclusions—all suggest that the Ulan Uzhur copper deposit formed at
high to medium temperatures and that the ore —forming fluids and materials were derived from magma. So the
deposit is a porphyry copper deposit related to hypo— and mesothermal processes.

Key words:Ulan Uzhur; porphyry copper;hydrothermal alteration;mineral deposit geology;genesis; Qinghai

Province.
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