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Abstract Based on a systematical summing-up of the previous research on the geological characteristics and mineralization of Tuwu
porphyry copper deposit, the authors carried out supplement measurements of hydrogen and oxygen isotopes, homogeneous and freezing
temperatures analysis of fluid inclusions in quartz, gas and ion chromatographic analysis of quartz samples and analysis of REE in fluid
inclusions of quartz. The results show that the homogenization temperatures of the fluid inclusions vary from 125 to 363°C , and mostly
range from 140 to 200°C. The salinities of fluids range from 0. 18% NaCl to 58.28% NaCl,and mostly range from 2% NaCl to 10%
NaCl. The gas components of fluid inclusions are mainly H,O and CO,, and the liquid components of fluid inclusions are mainly Ca®* |
Na*, SO:™, Cl™. The Y REE of fluid inclusions range from 8. 07 x 10 "° t0 12. 15 x 10 ~°, the LREE/HREE ratios vary from 5. 39 to
6.75, and SEu ranging from 1.80 to 1.91. The ore fluid in the fluid inclusions display right-inclines chondrite-normalized REE
distribution patterns and positive Eu and negative Ce anomaly. The 8Dy gy of the inclusions in quartz range from —70%0 to —66%o,
and the 8" 0, g0y values of quartz range from 9. 4%o 1o 12. 3%e. According to the calculated results the 6180H2(,range from —5. 1%o to
—1.2%0. The results of ion chromatographic analysis showing that the ratio of F~/Cl~ range from 0. 009 to 0. 024, and that of SO,/
Cl~ range from 0.45 to 1. 01. It is suggested that the ore-forming fluid was mainly derived from mixture fluid of meteoric water with
magma water.
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Fig. 1

Tectonic units and distribution of gold and copper deposit in eastern Tianshan( modified from Mao et al. , 2002)

1-Xiaorequanzi copper deposit; 2-Shiyingtan gold deposit; 3-Kangxi gold deposit; 4-Kangur gold deposit; 5-Matoutan gold deposit; 6-Weiquan gold

deposit; 7-Jiabaishan gold deposit; 8-Yandong copper deposit; 9-Tuwu copper deposit; 10-Linglong copper deposit; 11-Chihu copper deposit; 12-

Xiaohongshan gold deposit; 13-Lubaishan copper deposit; 14-Tudun copper-nickel deposit; 15-Erhongwa copper-nickel deposit; 16-Xiangshan

copper-nickel deposit; 17-Huangshan copper-nickel deposit; 18-Huangshandong copper-nickel deposit; 19-148 gold deposit; 20-Wutongwozinan gold

deposit; 21-Baishigou gold deposit
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Fig. 2 Simplifed geological map of the Tuwu porphyry copper deposit( modified from Zhang et al. , 2004 )

1-Upper Pleistocene-Holocene Series; 2-the first member of Qieshan Group; 3-the second member of Qieshan Group; 4-Jurassic coal measures;

S-plagioclase granite porphyry; 6-ore body; 7-fault; 8-geological boundary; 9-trench and drilling; 10-unconformable boundary line
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Fig. 3 Photomicrographs of fluid inclusions in quartz from

the Tuwu porphyry copper deposit
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Fig. 4  Histogram of homogenization temperatures for the

fluid inclusions of Tuwu porphyry copper deposit
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x1 TERTHAREEREMERER
Table 1  Microthermometric measurements of fluid inclusions from Tuwu ore deposit
. . K P VK5 T AR EN ¥R
FER FER AR - - N
(m) (%) (°c) (C) (wt% NaCl) (C)
3052 EA Pk 3~13 7 ~25 —11.4~-2.2 3.71 ~15.37(11) 125 ~195(10)
305-3 RREE S 3-~9 8 ~25 -5.6~-1.8 307 ~489(3) 3.06 ~58.28(16) 150 ~273(14)
3054 EYIEE e 4-~9 5~25 -0.8~-2.2 1.4 ~3.71(10) 173 ~363(10)
305-5 U Ak 4~14 7~15 -6.3~-1.5 2.57~9.6(14) 153 ~237(15)
3059 EFAEBYRET A 4-~8 7~25 -8.7~-0.1 0.18 ~12.51(9) 132 ~263(11)

R2 ITERERTARPREBRERSNSERIEST

Table 2 Analytical results of fluid inclusions in quartzes from the Tuwu porphyry copper deposit by gas chromatography

JEEIR 53K xp/ %o
B CH, C,H, +C,H, C, Hg
CO,(%) H,0(% ) 0,(%) N, (%) CO(%)
(x107*%) (x107™*%) (x107%*%)
305-1-1 72.291 37.597 4. 090 1. 629 94. 750 0. 346 3.264 i
305-1-2 87.610 51.837 5.743 1. 084 97.213 0.103 1.585 M
305-1-3 94.797 58.793 4.373 1.002 97.722 0. 064 1. 196 o
305-14 94.214 61.298 6.302 1. 151 97. 439 0.055 1.339 W
305-1-5 194. 497 99. 650 9.413 1.797 94. 658 0. 156 3.055 0. 304
) CH, C,H, +C,H, C,Hy co, H,0 0, N, co
s e
(x107°) (x107°) (x107°) (x107°) (x107%) (x107°) (x107°) (x107°)
305-1-1 0.216 0.182 0.025 132. 637 141. 692 20. 498 169. 129 W
305-1-2 0.277 0.268 0. 036 95. 071 135. 795 6. 545 88. 464 e
305-1-3 0.298 0.298 0. 026 86. 400 134.723 3.986 65. 628 M
305-14 0.305 0.323 0. 036 101. 408 127.785 3.516 75.076 o
305-1-5 0.417 0.350 0. 036 106. 594 167. 808 6.751 115.308 11.492
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Fig.5 Histograms of salinity for the fluid inclusions of

Tuwu porphyry copper deposit
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Table 3 Analytical results of fluid inclusions in quartz from the Tuwu porphyry copper deposit by ion chromatography
wy/( x1079)
PEGS H,0 W
Li* Na* K* Mg** Ca?* F- Cl- NO;y S03 -
(GC) (%)
305-1-1 0 16.582 0 1.310 91.411 0.173 13.313 3. 668 16. 860 141. 692 50.3
305-1-2 0 10. 795 0 0 69. 112 0. 133 10. 784 0.572 13.330 135.795 43.5
305-1-3 0 10. 116 0 0. 660 74.547 0. 056 7.643 0.671 18. 698 134.723 45.5
305-14 0 8.404 0 0 71. 658 0.033 6. 539 0. 555 18. 084 127.785 45.2
305-1-5 0 9. 468 3.562 0 62.758 0. 035 7.300 0. 434 17. 424 167. 808 37.6
x4 IEHMERETINTHRAEDREERARLT  FHRGERTHN FELL H,0(127. 785 x 10 7° ~ 167. 808

FAR( x107°)
Table 4 REE contents of fluid inclusions from quartz in the main

mineralization stage of Tuwu porphyry copper deposit ( x 107°)

K5 tw305-1 w3052 tw305-3 w3054  tw305-5
La 1.21 1.39 1.36 1.52 1.87
Ce 2.35 2. 69 2.36 2.83 3.74
Pr 0.49 0.58 0.53 0. 64 0.81
Nd 1.95 2.17 1.92 2.30 2.85
Sm 0.53 0. 56 0. 54 0. 64 0.74
Eu 0.31 0.32 0.32 0.36 0.42
Gd 0.47 0. 44 0.53 0.56 0. 66
Th 0. 06 0. 06 0.07 0.08 0.09
Dy 0.34 0.30 0.34 0.38 0.48
Ho 0. 06 0. 06 0.07 0.07 0.09
Er 0.15 0.15 0.16 0.18 0.21
Tm 0.02 0.02 0.02 0. 02 0.03
Yb 0.11 0. 10 0. 10 0.12 0.14
Lu 0.015 0.013 0.015 0.016 0.02

LREE 6. 84 7.71 7.03 8.29 10. 43

HREE 1.225 1. 143 1. 305 1. 426 1.72

> REE 8. 065 8. 853 8.335 9.716 12. 15

LREE/HREE  5.58 6.75 5.39 5.81 6. 06
SEu 1. 86 1.91 1.81 1. 80 1. 80
10
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Fig. 6 Chondrite-normalized REE parrerns of fluid inclusions

in quartz of Tuwu porphyry copper deposit
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PR REE {5, T34 345 19 50 A 38 500 1) vh ir
BV AR Ry M, % 4 th Y REE RREHLE 9 (K% REE £L52
e, BT AR ARAR
4.3 BRERMESWMIAEIRER
5 AR ERE R B R BTIX 305 SAFLT, R
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ERRALY A BERK . A AU T Pk sl £y 9, Al i R A
99% VAt SR ZR M7 i 0 BrFs ik, B e 2l (9 12mg
AYERERL S BeFs SN 15h, ZEHUR, 20 B Y SEE A CO, Hefl
AL, IR 700°C 18] 2y 12min, Ytk CO,. AR R
OISR AR ZRETE DA A AR R IR, LI RR 7 < i
AT SRR G SRR B A R Ay, SR BUKZR L R IR TE
400°C 25 TR 5 A 2 RO ™ A U, TR AR R 5
AR BT TR PR B AR R R o AR TR 2R a2 A v e
JRRA BERT 7 T IR S A [R) 2 3% 5246 % 52 iR, BT AN
Finningan MAT251EM RUBT35(Y . 0% )62 3% 2R HT A0 [ B b
HES V-SMOW , SR (37 3 B 73 W B2 R = 2%, S RIS 3R B9 73
WM EE R £0. 2%, SARIRIALZAF MRS R TR S
M2 5 T LLE B A TET ) 8Dy gyoy K — 70%0 ~ - 66%o,
W2z 4%o, -3 - 68.4%0, £1 1) 8" Oyuow H 9. 4%0 ~
12. 3%, $ 220 2. 9%o, 1543 10. 9%o . F FHELM i) 5[] {57 2%
IR it — B A R B AP R B —JRLRE SR IR 3% 03
1757 1000Ina ;5 5 =3.38 x 10°T ™% = 3. 40 ( Clayton et al. ,

1972) 35 A B 8" 0, {H ] 5. 1%0 ~ — 1. 2%o.
x5 TEHERTASERMCEMNNER
Table 5  Hydrogen and oxygen isotope date of the Tuwu

porphyry copper deposit

BEfRS Dy.swow (%0) 8" Oysyow (%) 80,4 (%)  T,(C)

305-3-1 - 66 9.4 -5.1 161. 1

305-3-2 -68 12.3 -2.2 161. 1

305-3-3 -69 10. 8 -1.4 192.5

305-2-1 -69 11.0 -1.2 192.5

305-2-2 -70 10.9 -1.3 192.5
100

£

]

o
A

10

B /B

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

BT bR B A R AL b BE M o0 3R ic 0 X
(i A 5kE B 45 ,2004)

Fig. 7 Chondrite-normalized REE parrerns for plagiogranite
porphyry of Tuwu porphyry copper deposit ( data after Zhang
et al. , 2004 )
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T 140 ~200°C , H A 34— B2 T 140 ~200°C Z [ 6
PR (5 TR LG 92% o A& F iR AR L T 0. 18% ~
15.37% NaCl, %k 505 26 1L EE hy 307 ~ 489°C | %} 1o (¥ £k B Ky
38.71% ~58.28% NaCl, &1 Pk K & A1 g id Yok s 0
A1 TN Y — B R R BV AR — 2, AT 8 T LIFE AL
TEAACER 3 R SR A — P8 P v i P v, B, A Sl A i
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B AR ST I S AR A o) e JBE ) TR, T S € R R
SR K 40 A AU A Ao R v o BT 0 AR
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SCH KT IGE T (2002 ) i (34— BEHE 3 (117 ~ 316 C) K
#hBE (0.68% ~52.5% NaCl) FH4% 3T, Bk SC W] K il v )
(2002 ) MR 4 A IEAS 2 7 B BE b 14T IR EE g 317 ~ 548 C
X — R BE IR T BRI 25 2 A FRT AR 26 B2 (650 ~925°C)
JIR LI TIA A X 6 47 B A AN SR 5 I B85 R ) 7 ), i
A BOEE R . 0 22 B8 A5 (2002a) X467 4 A 5 7 i
A FIRE A B BT 5 ) A A B VAR AE | 18— I B R B S AT
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T i 2 AN BRI SRR AL I, 3 — TR 101 ~409°C,
R 2. 68% ~33.70% NaCl, il Z 4 1 35 227 F 5 4 51 K
L DRI 0 A0 — R il o TR A R TR R o

KT R Wy R IR R A PR T, H i Ay
TAERD . R BESS (2002a) X HE 41 A 08 1 B SRS
ARG A HEAT T AR R, (H R T2 % 1 i) ik
BRI — IR B, R AR AT 8" Oy gyon TE AR FT K 6 0
{8, B A EURRY 3B ASRETE 8Dy syow — 8" O, I v 3K 15
R FARRRIRE R . ARRAF S TRATE S R NR 25 R,
WL T 80 fH, I X 2R R Z AT T8, DAER i
SR, M 8Dy syow — 8" O I T LU H ULl o7 268
AR KB R 3 A SR T U, T TR A HROK S5 R
SBERENR G . B9 AT LUE W T4 a8 — 2 S S T R K
LRIHIT , 17 75— SE A & DU RY S8 B W /K 2%, /s i1 6™ 07 13288
FURFAE X AT REJE BT AR B A A s S i b & &L
K - 2N SRR B AR M R 2 1 5 &0 (7 1)
“ER AR R WA REARAS . R R T 6
S BT 8 & Na ™ RERA A& KT, & KT B FIRE R
Hi,Na®/ KPR F 1, A WA AR b i Na™/ K7 — i
/NF 1(Roedder, 1972) , F~/Cl™ BYBEIR HOAG 58 A /N, AT
0.009 ~0.024 Z ], 802"/ (F~ +Cl™ ) W HAE/NF 1, 3K FERY
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Fig. 8 Diagram of homogenization temperature versus

salinity of fluid inclusions
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Fig. 9  8D-6" O diagrtam of the Tuwu porphyry copper
deposit

AR B A K IE B R AR A2 3 TR Y, 455 A (Y
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B 5. 1%0 ~ = 1. 2%0, R A AR FEZRE TR G 1S
HOKE KK,

B BEAH A AE R BES 1R £ o0 B 36. 03 x
107° ~55.88 x 107", i + o0 H it 43 #h 428 % 4 + 8 42,
1% HEM T Z WE (LREE/HREE ) 454k T 8. 97 ~ 11. 53 Z [,
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107°, % F# + 2 i (LREE/HREE) 254k, F 5.39 ~ 6. 75,
8Eu 24 1.80 ~1.91, WARMLERM Lon R A5 RH
TERBES B FEEAAEL, Yo R L b S 4R, aricth 2
Ff. MEZ T, RBHAE X BEA W LREE/HREE {EF5 K F %,
Ty, SEu (/N F e JAR, iR a2 A h ¥ R I Eu
P IE S8 2 Ce WA S5, TARHK AL b BEA T R0 7322 B
Eu BIESRH B RIRE R R T Ce Wi FH . NE6
KT AT LA AR AR D TR B o i 2 A —
B, MAHSTE b BEA L o3 it 2R 25 5 50K, U A B mi ik
YIKIE BT [ — B B B sl B AH [R] Y S T, T RHR AL i) BE
AT RER 2 R i s B A R[] B B Sk . 1 A )
B & E Eu fIE S8 & Ce M6 78 Ul B A DITE A 2
e T R AR AR 5 D R R K R AR T R G o

F IR T4 (2007 a) Fi 4 J32 ( Sk ) AT B ( Ku) X ey 49 o
Cu Au Ag Mo SEFEG (KRR &1 A (A b i) 5 B o AR IR S
TR s, 25 BB W ZY R K Y SO R b ok A VEFE &
YA 2% R SRR AR W TR 2 I & T . 5K % B
45 (2004 ) TA AR DX HL 38 3K 5 55 1 o ) ARHE K B B TT fig B
FATIR X I B B F 7R [F) 0 i A o R SC B R il ig B
(2002 ) FR GRS IE AR A8 i) BEA HE A D85 & 19 T B A
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