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Fluid characteristic and ore genesis of Tamu lead and zinc ore deposit, Xinjiang
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1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
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Abstract: Tamu lead and zinc ore deposit locates in a fault fragmental belt of Carboniferous carbonate. Pipe-liked
ore bodies distribute in the fragmental belt on macro scale and hand specimen scale. Sphalerite and galena
constitute the wall of pipe, and the core is filled by dolomite II. The particulate of hyalophane found in the pipe for
the first time implies some parts of deeper materials have been leached. Comparing with dolostone I, dolomite II is
depleted in “C and "*0, implying addition of *C and '*O depleted materials. Taking account of the homogeneous
temperature of fluid inclusions in dolomite II (119 — 191 °C), the CH4-C2He-HaS gas composition of sphalerite fluid
inclusions, four bitumen points and 24 fluorescence points in Heshilafu section, the negative 6”°C of —34 to - 31
per mille of marine Carboniferous oil of Qu-1 well and Mai-3 well in Magaiti slope, and the absence of SOi™ in the
fluid inclusion, it is likely that the ore deposit was associated with thermal sulfate reduction (TSR). Therefore,
Tamu lead and zinc ore deposit is epigenetic.
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Fig. 1 The geology sketch map of Tamu lead and zinc ore deposit
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1 - Cretaceous; 2 — Jurassic; 3 — Carboniferous; 4 — Devonian;
5 — unconformable contact boundary; 6 — thrust fault; 7 — Meso- and
Neo-proterozoic metamorphosed rock; 8 — granite; 9 — carbonate

rock; 10 —lead and zinc ore deposit.
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1 — Orebody; 2 - breccia belt; 3 —fault; 4 — dolomitized carbonate, Cik; 5 - level.
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Fig. 3 Ore structures and textures of ore-body I, Tamu lead and zinc ore deposit
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Fig. 4 Bitumen in Orebody I, Tamu lead and zinc ore deposit
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Fig. 7 The BSE image of hyalophane, Tamu lead and zinc ore deposit
(a) TM-23, 2560 s I; (b) TM-31, 2560 s I; (c) TM-49, 2560 s I; (d) T™M-49, 2560 s I
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(a) TM-23, 2560 level, orebody I; (b) TM-31, 2560 level, orebody I; (c¢) TM-49, 2560 level, orebody I; (d) TM-49, 2560 level,

orebody I. Cc - calcite; Dol — dolomite; Hyl — hyalophane; Py — pyrite; Sph — sphalerite.
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Table 2 The electron probe quantitative analysis of hyalophane, Tamu lead and zinc ore deposit (%)
Na.O AlLOs Si0Ox K0 BaO Ca0 MgO TiO, FeO Sum
TM-23 0.4 19.1 52.0 8.9 18. 1 0.0 0.0 0.0 0.0 98.5
TM-31 1.3 17.9 48.5 6.4 20.9 0.0 0.0 0.0 0.0 95.0
TM-49 0.4 21. 4 53.3 9.5 15.5 0.0 0.0 0.0 0.0 100. 1
TM-49 0.4 22.2 49.4 7.6 20.7 0.0 0.0 0.0 0.0 100. 3
3 I (1 ) ( 119)
(pg/g)
Tabble 3 REE and trace elements compositions (pg/g) of dolostone I and dolomite II, Orebody I, Tamu lead and zinc ore deposit
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu 6Ce S6Eu  Ba
TM-49D 3.3 7.0 0.8 3.1 0.53 0.10 0.47 0.07 0.38 0.08 0.21 0.03 0.15 0.02 1.04 0.61 145
TM-49R 1.5 2.4 0.30 1.1 0.25 0.05 0.24 0.05 0.28 0.05 0.14 0.03 0.16 0.02 0.8 0.62 185
TM-37-2D 1.6 2.2 0.29 1.2 0.26 0.10 0.27 0.05 0.24 0.06 0.15 0.02 0.11 0.01 0.78 1.15 668
TM-37-2R 1.0 1.3 0.18 0.7 0.16 0.03 0.19 0.03 0.18 0.03 0.11 0.01 0.08 0.01 0.74 0.53 752
TM-36D 1. 2.9 0.36 1.5 0.33 0.08 0.33 0.06 0.30 0.07 0.18 0.02 0.14 0.02 0.87 0.74 877
TM-36R 1.3 1.9 0.24 1.1 0.22 0.03 0.21 0.04 0.25 0.06 0.13 0.02 0.13 0.02 0.82 0.43 1420
TM-26D 2.3 3.3 0.43 1.8 0.58 0.71 0.68 0.06 0.28 0.06 0.14 0.02 0.11 0.01 0.80 3.46 20900
TM-26R 1.9 3.0 0.34 1.5 0.31 0.03 0.28 0.05 0.28 0.06 0.17 0.02 0.14 0.02 0.90 0.31 1760
TM-46D 1.9 3.5 0.45 1.9 0.40 0.09 0.40 0.07 0.41 0.10 0.27 0.04 0.23 0.02 0.91 0.69 629
TM-46R 1.5 2.4 0.31 1.2 0.26 0.06 0.25 0.05 0.29 0.06 0.19 0.02 0.17 0.02 0.8 0.72 145
TM-41D 3.6 6.4 0.71 2.7 0.51 0.11 0.44 0.07 0.38 0.09 0.25 0.03 0.19 0.02 0.96 0.71 908
TM-41R 1.8 2.8 0.35 1.4 0.29 0.06 0.31 0.05 0.31 0.07 0.19 0.03 0.17 0.03 0.85 0.61 283
TM-34D 4.0 9.4 1.21 47 0.93 0.13 0.71 0.13 0.64 0.14 0.39 0.05 0.30 0.03 1.03 0.49 634
TM-34R 1.4 2.2 0.26 1.1 0.23 0.06 0.23 0.04 0.26 0.05 0.15 0.02 0.13 0.02 0.88 0.80 867
Cl 0.2 0.6 0.10 0.5 0.15 0.06 0.20 0.04 0.25 0.06 0.17 0.03 0.17 0.03 - - -
CI [18] ( La Ce Nd 1 2 Th
) 8Ce=Cex/(Lax- Pry)'? S8Eu=Eux/(Smy: Gdy)'”? “ " (I Dolostone
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Fig. 8 The chondrite normalized REE distribution patterns of dolomite Il and dolostone I, Tamu lead and zinc ore deposit

(a) TM-49, 2560 s I. (b) TM-26, 2560 s 1 Evensen et al. "
D- ( I); R- (1 )
(a) TM-49, 2560 level, orebody I; (b) TM-26, 2560 level, orebody I. Chondritic values from Evensen et al. '"*!

D — dolomite II; R - dolostone I.
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Table 4 Strontium isotope composition of dolostone I and dolomite II,
TM-26D Eu ( TM-49, Tamu lead and zinc ore deposit
8h)
Sr 87Q,. /86
TM-49 (ne/g) Sr/*Sr 20
RO-4 213.5 0.70995 0.00009
(1 ) : (1
( 1y - (
DO-4 335.9 0.70995 0.00005
Sr 1
( I DB-4 20.3  0.71011 0.00008
) ( H) DB-6 24.14 0.71024 0.00002
S $1Gy /36 0. 70995 DB-8 21.13 0.71021 0.00005
' ’ ’ ’ DG-4 12.13  0.71028 0.00001
B I( ) DG-6 17.57 0.71023 0.00005
$7Sr /%Sy 0.71011 ~0.71028
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5 I (I ) ( IDC O
Table 5 Carbon and oxygen isotope compositions of dolostone I and dolomite II, Orebody I, Tamu lead and zinc ore deposit
8" Crps(%0) 5" 0pns (%o0) 8" 0swow (%o) 8" Cros (%o0) 8" 0pns (%0) 5" 0swow (%o)
TM-49-1 +2.8 -5.8 +24.9 TM-49-1 +1.8 -7.8 +22.9
TM-49-2 +2.8 -5.9 +24.8 TM-49-2 +1.8 -7.8 +22.9
TM-49-3 +2.8 -5.8 +24.9 TM-49-3 +1.8 -7.8 +22.9
TM-46-1 +2.8 -6.1 +24.6 TM-46-1 +2.4 -9.1 +21.5
TM-46-2 +2.9 -5.9 +24.8 TM-46-2 +2.4 -9.1 +21.5
TM-46-3 +2.8 -6.1 +24.6 TM-46-3 +2.4 -9.2 +21.4
T™M-41-1 +3.0 -6.1 +24.6 TM-41-1 +1.9 -8.2 +22.5
TM-41-2 +2.8 -6.3 +24.4 TM-41-2 +1.9 -8.0 +22.7
TM-41-3 +2.9 -6.0 +24.7 TM-41-3 +1.9 -7.9 +22.8
TM-37-2-1 +2.7 -5.9 +24.8 TM-37-2-1 +2.1 -11.4 +19.2
TM-37-2-1 +2.8 -5.8 +24.9 T™M-37-2-1 +2.0 -11.3 +19.3
TM-37-2-3 +2.7 -6.1 +24.6 TM-37-2-3 +2.2 -11.0 +19.6
TM-36-1 +2.7 -7.1 +23.6 TM-36-1 +2.0 -11.4 +19.2
TM-36-2 +2.7 -7.2 +23.5 TM-36-2 +2.0 -11.4 +19.2
TM-36-3 +2.6 -6.6 +24.1 TM-36-3 +2.1 -11.8 +18.7
TM-34-1 +3.0 -5.1 +25.7 TM-34-1 +1.8 -7.4 +23.3
TM-34-2 +3.0 -5.1 +25.7 TM-34-2 +1.7 -7.4 +23.3
TM-34-3 +2.9 -4.9 +25.9 TM-34-3 +1.8 -7.5 +23.2
TM-26-1 +2.6 -6.3 +24.4 TM-26-1 +1.9 -10.5 +20.1
TM-26-2 +2.6 -5.9 +24.8 TM-26-2 +2.0 -11.1 +19.5
TM-26-3 +2.6 -5.8 +24.9 TM-26-3 +1.9 -11.0 +19.6
* " (1 Dolostone I) ! ( I
Dolomite 1I)
(I Eu
) ( 1 Ba Eu
) ( ( 1)
1) -
( 1)) TM-26D ( -
I :

10 (1 ) ( I
Fig. 10 The positions of electron probe quantitative analysis of dolostone | and dolomite Il
(a) TM-28, 2560 I (b) T™M-31-1, 2560 I -0

(a) TM-28, 2560 level, orebody I (b) TM-31-1, 2560 level, orebody I. @ — @ positions of electronprobe quantitative analysis.
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Table 6 The electron probe quantitative analysis of dolostone [
and dolomite 1I m 8" Oswow. +Xm  8Oswow. . =

TM-28 1209 29.8 0.1 0.4 0.0 1.0 (m (8"Osvow. . - 8"Oswow, ) (2)
TM-28 2 21,1 29.9 0.1 0.5 0.0 1.0 X  =In(X +1) (3)
TM-28 3209 29.5 0.1 1.2 0.0 1.0 ¥ i -
TM-28 4 21,1 30.0 0.2 0.6 0.0 1.0
TM-28 5 19.9 29.6 0.2 1.1 0.0 0.9 /
TM-28 6 20.2 29.1 0.2 2.0 0.0 1.0 ( D
TM-28 7 19.5 30.1 0.3 2.0 0.0 0.9 1 ) "G
TM-28 8 19.0 29.9 0.3 2.7 0.1 0.9 ’ ’
T™M-31-1 1 20.9 30.2 0.1 0.2 0.0 1.0 CH: H: SO3~ "
TM-31-1 2 21.5 30.2 0.1 0.1 0.0 1.0 ( m 119 ~191 C
TM-31-1 3 21,5 29.7 0.1 0.0 0.1 1.0
TM-31-1 4 21.7 30.3 0.0 0.0 0.0 1.0 (23 -24]

T-31-1 5 210299 0.1 0.5 0.0 1.0 (Bacterial Sulfate Reduction,
TM-31-1 6 21.5 29.6 0.1 0.5 0.0 1.0 BSR) (Thermochemical Sulfate
(( ! 0 ) Reduction, TSR) 191

2521 TSR 140 «C 1!
120 ~ 150 °C 1! 100 12
(1 )
( 1) Co / + _
C O +HaS + (H0 + CO: + )
( I ) [34]
( m &
13C 180 TSR [36 -38]
H O i (1
8Dswow - 91%o - 85%0 ) ( 1)
8" Osmow —=9.7%0 - 8. 0%o - ( ) Sy /
8" Osmow ( I 86Qr 87y /3¢Sy (0.7077 ~
) 25%C (—8.3%0 ~ —5.9%0) 0.7095) $7Sy /%6Sr (0.7076 ~
0.7085) ! Sr
( ) &"0
5"0 (119 ~ -
191 C) 10°In - = 4.06x10°%/ 1" -4.65 x
10°/ T+ 1.71(0 ~ 1200 °C )™ 4 24
( ]] ) [16] 1 3
8" 0swow +2.4%0 ~ +12. 8%0 V/Ni 5"C
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