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Organic geochemistry of Wulagen Pb-Zn deposit in Southwest Tianshan
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Abstract

The Wulagen lead-zinc deposit, located in Kashi Sag on the northwestern margin of the Tarim basin of Xin-

jiang, is hosted in Mesozoic-Cenozoic sandstones and conglomerates, where lots of organic matters are widely

spread, such as residues of oil and gas and dry asphalt. This paper mainly presents analytical data of organic car-

bon, sulfur, chloroform bitumen “A” and its group composition, and saturated hydrocarbons detected by gas

chromatography in ore bodies and host rocks, so as to better understand the roles of organic mater in the minera-

lization of lead and zinc. The results show that the composition of organic and sulfur in lead-zinc ores is relatively
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rich, suggesting that the lead-zinc mineralization was closely related to the reduction of oil and gas. The content
of chloroform bitumen “A” in organic matter varies from 0.004% to 0.025% . The ratio of total hydrocarbons is
46.22% on average, that of “non-hydrocarbon + asphaltenes” is 53.77% on average, and the average ratio of
saturated hydrocarbons to aromatic hydrocarbons is 9. 59, implying that the organic matter is similar to I-type
parent material. These characteristics suggest that the organic matter might have been sourced from the marine
algae. The ratios of Pr/Ph in ores and rocks vary from 0.41 to 1.84, with 1.04 on average, indicating a deoxi-
dization environment for the organic matter. Odd-even predominance indices (OEP) vary from 0.75 to 1.07,
averagely 0.92, showing that the maturity of organic matter is relatively high. Carbon preference indices (CPI)
are from 1.03 to 1.30, with 1.16 on average, indicating a higher degree in thermal evolution. Field evidence
and analytical results of organic matter in ores and rocks suggest that the oil and gas took part in the lead-zinc
mineralization, and the deoxidization of oil and gas played an important role in the deposition and enrichment of
ore-forming elements such as lead and zinc.
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Fig. 1 Tectonic location of the Wulagen lead-zinc deposit(A) (modified after Li et al. » 20000 and Geological map of the
Waulagen lead-zinc deposit(B)( modified after Li et al. ,2005; Zhu et al. ,2010)

1—Upper Pleistocene-Holocene alluvium and diluvium; 2—Miocene Pakabulake Formation; 3—Miocene Anju” an Formation; 4—Upper Oligocene-

Miocene Keziluoyi Formation; 5—Upper Eocene-Lower Oligocene Bashibulake Formation; 6—Middle Eocene Wulagen Formation; 7—Middle

FEocene Kalatar Formation: 8—Middle and Upper Paleocene-Lower Eocene Qimugen Formation; 9—Lower Paleocene Artashi Formation; 10—5th

lithologic member of Lower Cretaceous Kizilsu Groups 11—4th lithologic member of Lower Cretaceous Kizilsu Group: 12—3rd lithologic member of

Lower Cretaceous Kizilsu Groups 13—2nd lithologic member of Lower Cretaceous Kizilsu Groups 14—T1st lithologic member of Lower Cretaceous

Kizilsu Group: 15—Upper Jurassic Kuzigongsu Formation: 16—Middle Jurassic Targa and Yangye Formation; 17—Lower Jurassic Kangsu Forma-

tion; 18—Proterozoic Aksu Group; 19—Thrust fault; 20—Synclinal axis; 21—Unconformity; 22—Attitude; 23—Lead-zinc ore body; 24—River
(D—Himalayan-Indus River suture zone; @—Shuanghu-Kongkashankou suture zone; —Kangxiwar dextral strike slip belt; @—North Kudi
suture zone; (O—Pamir frontal margin thrust belt; ©—Qiaman sinistral strike slip fault system; (D—Talas-Ferghana dextral strike slip fault;

(®—Tianshan suture zone; (©—Taxkorgan dextrall strike slip belt
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Fig. 2 Field photos of oil and gas reduction in the Wulagen lead-zinc deposit

a. Original red conglomerate deoxygenized by oil and gas in south Wulagen ore belt; b. Conglomerate type ore body under the oil and gas

reduction in south Wulagen ore belt; c. Oil and gas reduction spots in sandstone of north Wulagen ore belt; d. Dry asphalt from
Wuheshalu fault in north Wulagen ore belt



B2 H3M

AR U R SRR RN KA HLM R AL 2R AR B b 5 3 595

B R 5 (B 2bvo), T S0 IR A D BRS IR 45 hn
BB BRI, Jbi W5 G0 & W R iy v A
7 LR ZU i A s (B 2d) e IS e 508 5
FECK b )TE X3 _F B8 57 00 A 21 ¢ 58 21 0, (H 5 7
A X G850 BOM IR (K k2 ) 0 2 B
B KRR BB 2a.b), BT AW FUE SE
IEFR A0t AR b 5 95 8 AR I8 B AT 0% (1 e 9 4,
2005). XEMRMEHMSIENSE T S h R4
BEW IR B 1 o

PRI — PR S T AROE IR R AL .
TE SRR FEE A A, RILK RSk
Ji B 3a) FH AR CE] 3bvend)o AR W)
FERYITE, UV BURTOLE T, X L85k B W) ot B

I e €5 R 8 €0 S MR B S A O (B 320 IR BLEE
A2 SR ek T P AR SRR W R R AR K T B
ghy B IR A R RS AR, RS T
SRR B R TR E S BT
R, AR Z R EEAE 3D AR A
FERE 3e DU TR EHKOERE 30). R,
WA EEERS N T A A 5 S DI
AR R WS T, S B Ak 1) 32 5 B
T A AT B, AR T LA R TR TN B A B
TR AL (BB A S, 20105 XIBE{45, 2011, BnS
5 B A 2% D) R B R, X 0] i I 2 Y AL R
BB LT PR R R

Bl 3 SR AREEE IR L R IR S WA
a. UVIURSOCE T, 77 850 A1 Hh B 3 TR S 0 YR A (0 75 8 3, Wi 75 R I R BB (0586 b BRIt WA o N B R B R IR
IR B B O (R ORI LA s o BVERIT A, WA I TIER BRURHTIR 23 AT B (TR D B AR s (0 K (0 S e Bk 0 2
s d. 7B A TR AT A R 23 AT TR K TR B AR DL K (K (0 R K B R
Fig. 3 Micrographs of oil and gas reduction of the Wulagen lead-zinc deposit

a. Under UV excitation fluorescence microscope: asphalt filling the micro cracks of Galena, asphalt fillings showing dark brown fluorescences

b. Mineralized sandstone, pale yellow liquid hydrocarbon and gas liquid hydrocarbon inclusions developed along the micro fissures cutting through

detrital quartz with zonal distribution; c. Lead-zinc ores, salt solution-bearing gray gas hydrocarbon inclusions and yellowish gray hydrocarbon inclu-

sions developed along the micro fissures of detrital quartz within zonal distribution; d. Galena ore, salt solution-bearing dark gray gas hydrocarbon

inclusions and light gray-gray hydrocarbon inclusions growing within a clumped distribution in barite
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Table 1 Organic carbon and sulfur analyses of the Wulagen lead-zinc deposit
TOC % S %
W10-59-2 12.43 19.67
W10-59-1 2.72 5.55
T43-2 0.03 5.45
W10-42-3 1.04 1.48
W10-58-6 1.31 1.78
T47-4 0.02 2.26
T48-1 0.02 2.87
X08-556 0.04 14.13
X08-561 0.02 0.03
X08-564 0.03 5.25
T44-4 0.02 0.03
W10-23-1 - <0.1 0.009
W10-24-1 - <0.1 0.013
W10-26-1 - <0.1 1.94
W10-27-3 - <0.1 0.034
W10-29-2 - <0.1 0.030
W10-29-3 <0.1 0.020
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Table 3 Characteristics of vapor-phase chromatography of saturated hydrocarbon in organic matter from the Wulagen

lead-zinc deposit

Co Gt "2 b Prac, PGy CPL O OEP
nCog+ 1Cy

X08-556 Cuu-Cys Cis 1.24 1.28 0.41 0.56 1.67 115 0.79
08-557 Cuu-Cs Cn 0.98 2.12 1.27 0.77 0.58  1.03  0.83
X08-564 Cis-Cay Cis Can 2.57 1.65 1.42 0.58 0.65 125 0.75
X08-57 Cia-Co Cis 3.02 4.30 0.78 0.64 0.99 130 0.79
T43:2 Cii-Cas Cis Css 0.25 0.59 0.88 0.69 0.87 113 1.06
T44-4 Cii-Cas Cas 0.24 1.25 0.74 0.75 0.97 115 1.05
T47-4 Cii-Cas Cis Cos 1.72 0.77 1.84 0.26 022 113 1.02
T48 1 Cii-Cys Cos 0.41 1.56 0.96 0.47 045 114 1.07
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Fig. 4 Gas chromatograms of saturated hydrocarbons from hosted rocks and ores from Wulagen lead-zinc deposit
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