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Fluid characteristic and ore genesis of Tamu lead and zinc ore deposit, Xinjiang
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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 '*0 depleted materials. Taking account of the homogeneous
temperature of fluid inclusions in dolomite II (119 —191 C), the CHs-C2Hs-H.S gas composition of sphalerite fluid
inclusions, four bitumen points and 24 fluorescence points in Heshilafu section, the negative 8"°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 SO 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
L-HER; 2-KFR; 3-OKF; 4-REAR; 5S-ARER
B 6 - iR 7 FUE RERE; 8 -RH; 9-#
MEE; 10- S8 K.

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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Fig.2 Section sketch map (a) and regional sketch map (b) of Tamu lead and zinc 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
(a) MEEBATE, 2590 1 &; (b) NBRBARK, 2560 HE; (c) REAR, 2590 FE; (d) RA M, 2590 PB; (o) 54 M8k, 2590 +
B () BT, 2653 1B (g) HIMBMAEE, 2590 B; (h) BIRATE, 2653 1B () WEMBE, 259 FE; (5) B2 MHBE, 2560 HE:;
(k) BUZMRE, 2560 P B, WA, BHRN; () B/BKMiE, 2590 F8; (m) BLRAEH, 2560 B (n) BLFANLEW, 2560 PE,

. 1 mm

4 BEAGHTT R ITESHE

Fig. 4 Bitumen in Orebody I, Tamu lead and zinc ore deposit
(a) BEMRE, 2590 FB; (b) RN, 2653 B (o) REML, 2653 1B,
Sph -~ REEH"; Py - MEHF; Dol - AAM; Gal - 7#i#; Dolomitized Carbonate — [z fE K #; Bitumen - Ji % o
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Fig. 5 Pipeline/vein structure of ore
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I; (8) sphalerite a; (9) sphalerite b; (10) sphalerite M.

(a) Dolomitization; (b) ore replacement; (c) open space filling.
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Table 1 The sequences of mineral deposit in Tamu lead and zinc ore deposit
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Fig. 6 Homogeneous temperatures ( T:) of fluid inclusions

of dolomite II, Tamu lead and zinc ore deposit

B7 EAGETH-FRaTREEFER
Fig.7 The BSE image of hyalophane, Tamu lead and zinc ore deposit
(a) TM-23, 2560 P&, # & L (b) TM-31, 2560 P B, # 4K [; (c) TM-49, 2560 B, 5 4 I; (d) TM-49, 2560 H B, & % L,
Ce-J5ifffi; Dol - HAA; Hyl -9 - K A; Py - &9 ; Sph- HEF .
(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 (% )

S Na:0 ALOs Si0: K20 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

R3 BAGHTTHE I BZEARERR(F I HAZEARE) . *ANBRABRWAZG(AZRD
BiuRmiRTRAR (pg/g)

Tabble 3 REE and trace elements compositions {pg/g) of dolostone I and dolomite I, Orebody I, Tamu lead and zinc ore deposit

B WA La Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu 8Ce 8Fu Ba
TM-49D B4 3.3 7.0 0.80 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 HE®H 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 0.0l 0.74 0.53 752
T™M-36D JEBR% 1.8 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 A% 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
T™-26D HiE% 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
T™-46D BB 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  f# 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 0.85 0.72 145
TM-41D HIBR% 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  fi%k 1.8 2.8 0.35 1.4 0.29 0.06 0.31 0.05 0.3t 0.07 0.19 0.03 0.17 0.03 0.85 0.61 283
TM-34D % 4.0 9.4 1.21 4.7 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  f88F 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

l 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 - - -

W CIRRBARLIERFHEE R (18] (BR La, Ce. Nd RE/NEAUS 1 f04h, AR L uRMAMEHRE DB 246, THHEES
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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 1B, F L (b) TM-26, 2560 H B, ¥k . BRKBIATRMELR Evensen et al. "™,
D-RHEMBHEBRYWAZAAZAHD; R-AZEUKEARB I PAZELKE).

(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 1.
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Table 4 Strontium isotope composition of dolostone I and dolomite II,
TM-49, Tamu lead and zinc ore deposit
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B # &

RO-4 HIZHEAKAMBE (B 1M
A=A KE)

AR BEHEABYO A (H
=a 1)

DB-4 HBANGFEREBH|  20.3  0.71011 0.00008
DB-6 HBANETERKBHEK 2414 0.71024 0.00002
DB-8 MEREANSTEREREIK 21.13  0.71021 0.00005
DG4 HSENSFEREBHBE  12.13  0.71028 0.00001
DG-6 EERERNSTEFREBEBE  17.57 0.71023 0.00005
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Fig. 9 Carbon and oxygen isotope compositions of dolostone [
and dolomite I, Orebody I, Tamu lead and zinc ore deposit
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Table 5 Carbon and oxygen isotope compositions of dolostone I and dolomite I, Orebody I, Tamu lead and zinc ore deposit

¥ 5 # 8"Coos(%0)  8"Ovon(%0)  8"Oswow(%o) BS & 8Cron(%0)  5"0von(%0)  5"*Osuow(%o)
TM-49-1 vl +2.8 -5.8 +24.9 TM-49-1  HEY +1.8 -17.8 +22.9
TM-49-2 % +2.8 -5.9 +24.8 TM-49-2  HEY +1.8 -17.8 +22.9
TM-49-3 bi:L:3 +2.8 -5.8 +24.9 TM-49-3  HERY +1.8 -1.8 +22.9
TM-46-1 bt +2.8 -6.1 +24.6 TM-46-1 HERY +2.4 -9.1 +21.5
TM-46-2 bt +2.9 -5.9 +24.8 TM-46-2  HERY +2.4 -9.1 +21.5
TM-46-3 f 8k +2.8 -6.1 +24.6 T™M-46-3  HRY +2.4 -9.2 +21.4
T™M-41-1 Bk +3.0 -6.1 +24.6 T™-41-1 @S +1.9 -8.2 +22.5
TM-41-2 bt +2.8 -6.3 +24.4 T™M-41-2  HESH +1.9 ~-8.0 +22.7
TM-41-3 bt +2.9 -6.0 +24.7 TM-41-3  HERH® +1.9 -1.9 +22.8
T™-37-2-1  fi%F +2.7 -5.9 +24.8 TM-37-2-1 HRE® +2.1 -11.4 +19.2
T™-37-2-1  fa8% +2.8 -5.8 +24.9 TM-37-2-1 B4 +2.0 -11.3 +19.3
T™M-37-2-3 A8k +2.7 -6.1 +24.6 TM-37-2-3 R +2.2 ~11.0 +19.6
TM-36-1 L +2.7 -7.1 +23.6 T™-36-1 HRY +2.0 -11.4 +19.2
TM-36-2 85 +2.7 -17.2 +23.5 T™M-36-2  HEY +2.0 ~-11.4 +19.2
T™-36-3 hi:L:3 +2.6 -6.6 +24.1 T™M-36-3  HEW +2.1 -11.8 +18.7
TM-34-1 Bk +3.0 -5.1 +25.7 T™-34-1 B +1.8 -7.4 +23.3
TM-34-2 Bk +3.0 -5.1 +25.7 TM-34-2  HRY +1.7 -7.4 +23.3
TM-34-3 bt +2.9 -4.9 +25.9 T™-34-3  HERY +1.8 -1.5 +23.2
TM-26-1 Bk +2.6 -6.3 +24.4 T™M-26-1 MY +1.9 -10.5 +20.1
TM-26-2 pig S +2.6 -5.9 +24.8 T™M-26-2 R +2.0 -11.1 +19.5
TM-26-3 ik +2.6 -5.8 +24.9 T™26-3  HIBRY +1.9 -11.0 +19.6

. WA AR REAZEAREAR B IHaREEKE, Dolostone I);

Dolomite 1I),

mETERRBATZAENKEAT B IPAsEL
a) MR, AR BAzEKEMATE (B 1A
ZHEMKE) NGRS EHG BEEYR A (B
A 1) WHEEE TR RA, W TR el
KL Y HOR TR, FHEEE TG BEBEY A =
A (HzA D) iERERE, HE TM-26D(GEHH
BEBEYASA, B0 ) HHAT 5 HMeHE G

‘WY REXHEBBARYASH (ASA,

BAFKHEWK Eu ERYE, SEEFRBELER
WL B Ba B &, HERX Eu ERERTH
MBEBEYH A (B0 I HEEBHFEIREA
BB - FRAMBTE. HsiMm LnR oA
&, AR T 5 zE KA AR T, BF4E
Hepma - 8 KA BN R R R Wik Ese 2k A
By R, Wik - @K R R Rk Rz

B10 AzatKaeAH(B I P EAKRE)ARERBARYHEA(AsA D FHRBEI R 26 E
Fig. 10 The positions of electron probe quantitative analysis of dolostone I and dolomite II
(a) TM-28, 2560 B, 4 [; (b) TM-31-1, 2560 B, H ik I, @ ~ @b F B4 A BT R A RLE
(a) TM-28, 2560 level, orebody I; (b) TM-31-1, 2560 level, orebody 1. @ — @ positions of electronprobe quantitative analysis.
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F6 BAREAREAT(E HAZELRE)MEHNR
HEWAZR(BZE DEFRFANRLER(%)

Table 6 The electron probe quantitative analysis of dolostone 1

and dolomite I

Mg/Ca

BE R K5 Mg Ca0 (B EE)

MnO TFeO SrO

T™-28 fH#% 1 20.9 29.8 0.1 0.4 0.0 1.0
T™-28 fH#% 2 21.1 20.9 0.1 0.5 0.0 1.0
T™-28 % 3 209 20.5 0.1 12 0.0 1.0
T™M-28 % 4 21.1 30.0 0.2 0.6 0.0 1.0
T™-28 HEE% 5 19.9 29.6 0.2 L1 0.0 0.9
T™™-28 f% 6 20.2 29.1 0.2 2.0 0.0 1.0
T™-28 AB 7 19.5 30.1 0.3 2.0 0.0 0.9
™-28 A% 8 19.0 20.9 0.3 2.7 0.1 0.9
T™-31-1 B(B% 1 209 30.2 0.1 0.2 0.0 1.0
TM-31-1 B4 2 21.5 30.2 0.1 0.1 0.0 1.0
™-31-1 8 3 21.5 29.7 0.1 0.0 0.1 1.0
T™-31-1 f#% 4 21.7 30.3 0.0 0.0 0.0 1.0
T™-31-1 fB 5 21.0 29.9 0.1 0.5 0.0 1.0
T™-31-1 f8 6 21.5 29.6 0.1 0.5 0.0 1.0

¥ AR REATHAKEAR (B IHASELKRE); KR
WREREMBHEBRYHZA(AEAD,

BEEZ

MHZERKREABREE [ oz EHKs)
REBBEERYHzA(BzaA DAGK C.0 R
FUKEREY, C.ORMNRARRR L MEEN
T, SHZEWKEAKRCGE I BEZELKE)
M, RERBEEBEYEAzA (Hza ) BEME
RHET PC B0 IMARIE, EARBRT T ATHT .
NETRNERECEAH. O FENE Y %H
TEH SDswow 1K - 91%0, NEET K — 85%0, 4R
" 8"O0smow HH 9. 7%, NEEHT KR -8.0%, H
5 Omow HIET SR ZEMKERHRCE [ HASE
HIKE) 725 CTFPHHK (-8.3%0 ~ ~5.9%0) ,
BN A REAFE RS KM IDA o F TR BB BL B
WMaZA (A=a 1) "0 H. FHy 5NEd filk
BEE COEMRALEABHNESER (119~
191 C) ,i#1d 10%n wzzm-4 = 4.06 x 10°/ T% - 4. 65 x
10°/ T+ 1.71(0 ~1200 C)™, B 5REM B A
B¥WHazA (Hzal) FEKK, ERBR
8" Osmow TERLTE + 2. 4%0 ~ + 12. 8% FEI Py, W F|
FRTPEFE (AR 1~3) K/ HH (X) #4744
B, WEEAHAKR T REBBRK/ B ZAER
(X)) 0.16 ~0.67 (119 C) i 0.12~0.43 (191
C), AFRURTAREGBERK/BAZAERLNY
0.13~0.37 (119 C)# 0.10~0.28 (191 C), #*

K/ 8B BE R S IR B A I A IR AE ALBR R
B - RAX—AR—H,

muzs 0% 0swow. nzs, mw + X m x 8" Osuwow, &, mixamu =

m az5 8 Osuwow, nzri. amw + X m x 8%Osuow, amwemx (1)
X wm = m 26 (8" 0smov, aza. mun — 8" Oswov, az5. a%) /

(m 4 (8" Osmow. x. wixssm — 8 Osmow, amwrax) ) (2)
Xae=In(X nm+1) (3)

K. XHK-FHH; m AN FREERK,

ZEAVANE /KRR, REEANESH
HERb, RENBEBRYAA (AsA D AR
AHKEABR GBI BEZEMKE) 7 °C RN
R, “TRA" NASEERITERSHEEE
CHi. H, AR SO 1V, EMBEBYH A
(BzAD PRiEACEKY—BERN119~191 C
RIFRIE , B R E R ERRERRIE,

XTHRMRELAF/EHCAHRE >, Ko U4
R A YV AR BR LA IR (Bacterial Sulfate Reduction,
BSR) fi#uibF BB LR R (Thermochemical Sulfate
Reduction, TSR) ), IAB L AR T KEKNTT
w21 TSR RN BRI F T3k 140 C B, sE
120 ~ 150 CBU HZE 100 €223 @ B & TR 2L
TREEE R .

B/ BAE +BELEY =

BRI Y + HoS + (H.0 + CO: + PiFE)

R BB, RN F B A& A S B P 8]
KA BMED, FRE BRI HR O A X
) TSR T B RIE -,

EHREENE OB KEAKRGE I HAE
BUKE) TERBREARYA A (Bza D) ME
M- ZRBRNEY (BRE . BRE)BHWE S/
SSr R T ALK TSr/%Sr HE (0. 7077 ~
0.7095) A RLEKE ¥Sr/%Sr &1H (0.7076 ~
0.7085) 1, BE/R A WARMIE T BBHRHE Sr i
Wi, XUBESEHRY P RABHERRY
g-BEABFX,

X BB ARBET WP XA AN S MA-hrEH
HTFTARGERE 4 N HF RSN 24 MR R
RX—BE U, REZERAEM 1. £ 3H™MH
BXNARE, H@ad V/Ni BB H %M, B 6°C
T -34%0 ~ —31%oZ [H] ", [} WIEAREHT WY
WA BEAZELPARBREBSHE R, H— R0
H5AREBKEXHNR OFRUBRTEEEFSE
12k & A L 2 TR RR 3R R IR AE A TE R B4 HS -
PEBMEER,H—fiEDENE Y B R
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BARBRL AW T TR FEEFH Pb, Zn %
B P BEOFER T Ay P - B AS N E
EWEHEAREN, SERREMBRERLERR
IR R R, T BUE A R AL B RR AR A R
RAEGITRE, P4 M HS- 5 Zn?* PR G E&TE RN
8. HERT, HEBRESHSEM, ATTER
% /Ko

BARM&ERN KRS TEN BHERY A
zA (Bzal) i, XN RERNBREEYE S A
(A=A 1) ZHXMR 0 RS FEE 0 ML
SR ERTHMNTAZESMKEATREE I HA
ZHEMKE)F O O FMEES, ANZARR
REMET BEABRRET WRESESIERE T HX
THZERKEAT B IHASELKE) R °C
B CHMNERES, X—-AE Rk aEES CH,.
C2He . HoS S B AT BRIESE M, [FIBFZEFER CL 0. St
EMBREEX—EXNBEMEREMRT, RER
BHEBEYASA (Azal) BazakkKamnk
(EIHAAHKE)C.0 FMNEER/MIKEL
X Sr R RILPFBAE L ERBRAENIRS, B0
BEZBR R ER FE Sr I R4 5 Hi kol o i T AR 4t
AR St R R ZE BB
6 %4 it

(1) BARGET HEET IR, BT B8 H
- R BB B, B - ARBRE
B BBt

(2) BF AIAFHEERERBAEIEANESR. K
— NS KABKERXNR "0 RABRESE
HE5ERIE R AR ERRIELE FERE &Y
M HS BA R MALER, 75— R iU ENEEY B
BREZHARBRE T XBWT Pb. Zn FEY WK
BBy yma - FKASFHEBE LT A BT
W, 5 X BRRAAHB R E R R RN, F
HEE PR R R P RS T8%, 7™
A HS 5 Zn’* (PO A RTEBINEY . F &Y, 3F
SEEAH— LW, NTITERE /K.

(3) REHBHEBRY P HBENA - FRAME
mEIKEAR GBI BAZENKSE) . REREK
HEYAzA (B=a ) M - ZRBRINGY
(W5 Bfn | BE&R(a) B A ¥Sr/%Sr K8 B /R R
FiAR T REMRIE T N AR B IK

(4) REERBE, B BERM AR Ca? Mg

S|, FEEEPEEYA A (BHaa 1), &R
BY TR RS SERRNT AT Y (WFEHEB
NEg ), tom] WAk sh X fi ik 5 B AR EE R E
B - RAEERTTH,

T E A F RIRACF BRI KT AR FIHH
BRBTREREENK; AH. Fo LRI
BHZRATHEIAETEREAANK,; FXH L
JF X ERIANFLR ARG HL R ARRF LR
TETFHRHAHS; FRLEL. AREHIARK
BIRBRBET 25 AR LA, KRR LR Y
ARRAEHNTREGNARN; FARBLZFTRA
ARALRETEROB BN BALIHFAZLE £
H— R T A,
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