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Fig. 1 Geological sketch of the Zhongtiao Moutains and Eastern Qinling orogenic belt
a [0 1 SR 2. AR s Pl PUAR )2 5 3. i RIS LA DURR )2 4. 9 T s Pl PUAR 2 )2 5 5. J0 il 55
6. RETELHECPH BRI HE) 5 7. th 4585 8. ZR LA 0. VUK A IR AR E B B 10, e 11 SRl e I AE i 25 5
12, Wy AR — P AR A B s 130 by AR AR A I o 5 14, P T AR AE I 55 5 15, SEER A 5 16. Wi 24 op iy

7 1) — B0 BT 1l 3 B A% B B S ik B 0 B s 8
Y I8 TE ) 365 R Ay v R R A RO Bl Y Ak

WET L MR AL T X NWW ) Rl NE Ja) 2
2 W7 21 SR (& 1h) .

2 X H R

LERIN RN VAR R N R e | e S T R 1T S
AR o X P 5 B8 0 A A ol oGy S 0 I
(1) % BE W 2 VY PV A ORI A B E gL
B TSR VYR IR I e 2R VU 9 2

B WA RS RERERA. 55
FHHERT KRBV A B INKBEE A KA
b B o A8 A HE B A O35 78 0 B R K D
PR WA FRAE s 38 A [ 7 1) 1) 22 Fh s kR
i (B 2)07

W AR EZ S R 3 MM O MM R AL
EHHBEYRRMBE AWK (4 5.5 50K ; @K
A7 70 B 50 6 L 2 v i A8 kL BGRAR A (1
T3S s O WK AF TR B B T2 R S N
AR SR (2 SO . B — 28 il KA
IR 8  ZRONBU T R & 2 4 T R %R B A
T 3,

v 211 phy A7 U U8 A B A B R S
) S RO B 9 50 o K8 T 50 U R 2 3 REETHR

B I Lk TE Sk L 0 g % O £ 2
)5 1 AR LR R B e P ety 3.1 BIRBE-FALE R E-RRAERRERS

I JE AR . R DY 3 AE /N B Y Wi, 5 DR A
BUE NIRRT R T L P A AR B Bk e v
W I W RO PR A B R T AU X R
PriE W AT RE N X I NNE [i Wy 28 (9 %E 22 (5]
D) R 5 SRR RS 200 mis XN 1A BUBEAN K
b= S OKF W Z

XN EK G E L, A LRIk R SUE & A2

WT AKX EER
TE T 5 /1N U 114 2 U WS 37 0 5% 3 1L iy
W2kt # 9 RAEHE CH 25 T P 2R LUK D) LA A
T PR 306 o BT 2 L 9 1 P T 2R AR R A Y
e A E-MORB il N-MORB ¢,y o J 745
A s T EL7E S W ) 3 5 1L TR R B A A
SRS IS eSS ORI S S I Y



o8k 1

FER TS TP AR50 U B O TR R A R B AR R 3

T

) '
i)
Q Ptod

Ptod

Pt,d

2 SRR X i R E O
Fig. 2 Geological map of Tongkuangyu area
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Fig. 3 Sketch showing the distribution of the rock types and ore bodies
along the main section of the Tongkuangyu copper deposit
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Fig. 4 Ti/Zr-Zr/Y(a) and Ta/Yb-Th/Yb(b)diagram of Precambrian metabasic volcanic rocks in Zhongtiao rift
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Table 1 Re-Os isotopic age of molybdenite from Tongkuangyu Cu deposit at Zhongtiaoshan rift
i FETWH S HRFE i /mg Re(20)/107%  1Re(20)/107°  570s(26)/107°%  BRLER/Ma WL/ Ma
S528-1 Py+Cp+Mo+Q 500 1.2440.04 0.78+0.03 27.5240.30 2109
S528-2 Py+Cp+Mo+Q 500 1.084+0.02 0.68+0.01 23.5840.29 2076 2108432
S-602 Mo+Q 30 152.2+3.6 93.3+2.20 3332437 2140
S147-3 Py+Cp+Mo+Q 2000 0.17240.003 0.1074+0.002 3.814+0. 14 2098
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Table 2 Chemical analysis of tourmaline from quartz tourmaline rock in Tongkuangyu Cu deposit at Zhongtiaoshan rift

oE=R SR REEME Na;O  MgO  ALO;  SiO, K,O CaO TiO; MnO Cr,0; NiO  FeO P05 &3
1 A KH T  2.04  6.54 30.94 37.44  — 0.15 0.1 — 0.1 0.1  6.57 —

2 EERSw KHFw  2.22 7.76  29.1 36.94 0.03 0.05 0.03 — 0.11 0.21 7.27 —

3 EERSw KH T 1 7.92  30.91 37.64 0.03 0.07 0.69 — — — 6.14 —

4 HWHESA KENR 1.38 7.01 32.3 37.47 — 0.35 0.15 — — 0.21 5.47 0.14 Al
5 HAHRAA KEWN 1.98  6.55 30.37 37.46 — 0.07 0.33 — 0.07 0.18 7.82 0.08 A?
6 HArHAA KEWN 2.1 6.33 30.88 37.74 — 0.15 0.38 — — 0.22 8.29 0.04 A
T8 B - v L B R 2 (B ) IR 2R B b, T HR AT 4, 19985 A1, A2 AP 43 B R LA P W ANER R Y.
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Fig. 9 Diagram showing Pb isotopic composition of copper deposits at Zhongtiao rift
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Table 3 Analysis of §(*S) of the main sulfides in Tongkuangyu Cu deposit
oSy /1073
3 % 52
455 50k 2 5k 153501k
BT —1.4~5.74,%%1 2.66(17) —2.24~6.80,FH# 2. 11(14) 3.40~9.55, ¢ 6. 15(6)
R —0. 3~5. 00,4 2. 18(24) —4.50~2. 20,45 0. 50(7) 3.61~7. 90,4 6. 05(8)

RSO R

R4 PERABEYRET RERCEAN

Table 4 Pb isotopic composition of Tongkuagyu Cu deposit

%%U 206 Pb/szb 207 Pb//ZOl Pb 208 Pb/ZO 1 Pb
A 16. 245 15. 540 35. 885
KA 16. 124 15.488 35.776

AR TR B N KBS (D 15.977 15. 338 35. 659
HHH(6) 16. 161 15.610 35. 685
HERH(9) 16. 334 15. 606 36. 020

T 55 O R

RS HERBRATIRATAESKEALRAMN

Table 5 H,O isotopic composition of Tongkuangyu Cu deposit

LR [FES T7 i Rt A=t
0 Opyy) 9.75~16.30 (13) 12.6~36.62(7) (4) 11.10 (1) 9.15 (1)
S0 3.69~10.05 (12) 8.54~9.39 (3)

o(D) —30.2~—84.9 (17) —40~—99.9 (4) —90.9~—73.5 (2) —58.1~—60.7 (3)

S NN, AL ws /1077,
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Table 6 Chemical analysis of fluid inclusion from Tongkuangyu Cu depoist

5 Na™ K™ Ca?* Mg?" F Cl SOF~ CO, H,0O CH,4 CcO H
TSX-1 9.74 1.5 4.24 0.23 0.37 13.10 1. 55

TSX-3 2.70 1. 65 1.92 0.45 1. 33 23.54 2.87

TSX-4 6.83 9.03 2.97 1. 00 0.14 18. 89 10. 63

TSX-6 2.83 10. 97 0.68 1.23 0.22 3. 11 8. 47

TSX-7 6.29 1.58 0.71 0. 04 0.02 11.77 0.73

870-1 118. 8 29. 88 45.6 0.76 101. 24 5.43 66.49 1154.0 0. 47 0.49
870-4 14. 85 2.8 16.1 0. 37 34.62 20. 36 49.10 346.0 0. 24 2.18
870-10 5.24 0. 26 200.0 0.61 17.51 31. 67 43.99 1262.0 0.91 0. 46
810-2 28.4 6.8 114.5 0. 30 87.75 113.69 51.15 561.0 2.82 0.19
810-12 41.2 11.16 32.16 0. 31 54. 40 95.0 13. 30 696. 0 0.24 5.33
810-13 70.0 18.72 33.6 0. 28 114.62 6.79 85.43 928.0 0.35 0. 36
930-5 59. 64 18.9 70.18 0. 24 94. 65 9.26 91.6 824.0 0.3 0. 14
930-4 71.27 15.09 24.69 0.63 91.17 2.47 1734. 87 634.0 0.42 0.53
930-2 46. 44 19. 67 22.73 0.31 86. 83 104. 89 2160. 4 454.0 0.35 0. 50
930-3 35.25 6.45 64.50 0.52 107. 45 17. 82 1906. 72 725.0 0. 34 0. 35
T308 32.48 8.92 5.49 0.03 0.03 71.23 0.5 618. 34 180. 74

E’iﬂg 331\\7 :u‘1;/1073 o

(OB RIRL ZE Bk Ak . F0 IR0 1 A1 5
WL (12 DR 0 CF Ospow) = 12, 10 X 10 ° ~
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Geology, alteration and metallogenesis of giant Tongkuangyu

porphyry copper deposit in Zhongtiaoshan area

CUI Chunxiang,ZHEN Yunqing
(No. 3 Burean of Metallurgical Geology Bureau, Taiyuan 030002, China)

Abstract; The giant Tongkuangyu porphyry copper deposit in Zhongtiaoshan area, shanxi province is located in
the southern part of North China plate and/or the northern side of Qinling orogen where is a convergent active
continent margin from compressional to extensional environment. The main stratum in the mining area is
Tongkuangyu Subgroup of green schist of low amphibolite metamorphoded from volcanic and subvolcanic rocks.
Spatially, the deposit is closely related to Proterozoic calc-alkaline S-type granite and is strictly controlled by vol-
canic apparatus. Re-Os age dating of molybdenite is (2 108=32)Ma and is the oldest porphyry copper deposit in
China. Copper ore body occurs in thick tabular lens with veinlet-disseminated ore dominated and injected massive
ore. The average grade is 0. 68% Cu. Rich ore is about 30%. Ag and Mo are the by-products. Ore fluid is mainly
derived from mantle and incorporated with crustal materials and meteoric water. Alkaline replacement and quartz
—+ sericitization and the overprinting albitization occur at high level emplacement because of volcanic exhalation and
secondary boiling. No planar ring structure is observed. The copper deposit is inferred a meta-volcanic hydrother-
mal porphyry copper deposit. Magma chamber is predicted and it is potential for further prospecting to depth of
the deposit.

Key Words: Tongkuangyu copper deposit; Zhongtiaoshan; volcanic apparatus; porphyry copper deposit;

magma chamber;Shanxi province



