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Abstract: The relationship between organic matter and metal mineralization has attracted much

interest in recent years. The spatial relationships between paleo-oil reservoirs, asphalt and
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Mayuan Pb-Zn deposit, which is an ideal area in the northern margin of Yangtze plate for
studying the relationship between organic matter and Pb-Zn mineralization, are superimposed.
The mineralized area is characterized by organic matter, asphalt, and hydrocarbons. The
biomarker combinations have low-carbon n-alkanes characteristic of an algae source in the shallow
sea environment, and all of them are over-mature evolution. The Pb isotope compositions of the
asphalt are 17, 946 —18. 071 **Pb/** Pb, 15. 593 — 15. 703 *"Pb/** Pb, and 37. 812 — 38. 072
28 Ph/** Pb with the model ages of 612—478 Ma, which indicate that the asphalt has a Cambrian
source. The probable source is Lower Cambrian Guojiaba Formation deposited in a strongly
reducing and anoxic highly saline environment, as deduced from the oil-source correlation. The C
isotope compositions of various organic matter are the same with §*C values of — 35. 3%, —
—31.4%,, which are consistent with the C isotope compositions for methane and ethane in
sphalerite fluid inclusions. All these data are typical for organic carbon. The mineralization of
Mayuan Pb-Zn deposit is therefore genetically related to organic matter, and the thermal cracking
of the paleo-oil reservoir and TSR produces reduction sulphur. It is deposited in a reducing
environment involving the mixture of Pb-Zn-rich brine and fluids containing CH, and H,S.

Key words: biomarker combination; C isotope; Pb isotope; organic matter; Pb-Zn deposit; paleo-
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oil reservoir; fluid mixing; the northern margin of Yangtze plate
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Fig. 1 Geological and Mineral Map of Mayuan Pb-Zn Deposit in the Northern Margin of Yangtze Plate
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Fig.2 Macro and Micro Petrographic Photos of Organic Matters
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Tab.1 Analysis Results of TOC, Chloroform Asphalt

“A” Content, Pyrolytic Parameter and Vitrinite

Reflectance of Organic Matters

B i | FOVE SIS Ry
P I 1 Rkl I TR I
% 1073
MY-04 Mz 0.02 | 0.0037 | 0.03 | 1.03
MY-07 Hza 0.75 | 0.0047 | 0.05 | 3.31
MY-26 | BRBARA 1.90 | 0.004 2 | 0.04 | 55.5
MY-27 | BBEARZE | 2.08 | 0.0051 | 0.05 | 11.1
MY-30 | fkEitA | 2.78 0.05 | 36.7 |3.72
MY-48 | i AR 45 0 4.16
MY-44 | HBER DT 4.07
ARG B s AT T
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4.07%0 TR BT B R R E N 4.16%
(R D WA B A AR B 35 0 i ik . o34t
K8 A = E RN R Al e T A B BREAR O
H MW REPH Ts/Tm {5l 0. 73~1. 21, Cy
FEkE 22S/(SHR) A N 0. 52 ~ 0. 62, Cy 8 %t
aaa20S/(20S+20R) i 0. 43~0. 58, Cy, %% opB/
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Tab.2 Analysis Results of n-alkanes and Isoprenoids of Organic Matters

FE g5 EeRis W RURRAE | BRBC A TG IR | BN | 2o/ 2o 8 | Corv22/Cos 2o fH | Pr/Ph {H | Pr/Ci7 {8 | Ph/Cis{E | A7 18 {1
MY-04 2 T T R Ci5-Css C21.Cs1 0. 80 2.16 0. 30 0.72 1.23 1. 20
MY-07 HzA T 25 XL C15-Csg Ca1 +Cas 0.75 3.26 0.26 0.83 1.28 1.15
MY-26 5 e =P 3 Ci5-Csz Ci7+Cag 0.26 0.22 0.78 1.26 1.74 1.08
MY-27 BT A | A WG Cr6-Cs Cis.Css 1. 60 2.16 0. 65 0. 89 1.25 1.06
MY-25 | WHIRAE DI | i g Cia-Cys Ci7.Cay 3.59 0.26 0.88 0.87 1.95 1.15
MY-34 | CR B W | i g Cr2-Css C17.Cao 1.07 0.20 0. 84 0. 86 1.19 0.95
MY-20 | HIBERIGTE | BT Ci5-Csy Cus 1.55 2.36 0. 34 0. 40 0.84 1.07
MY-50 | HBERWIE | A5 e Ci5-Cs1 Cio 0.79 2.08 0.19 0.37 0.81 0.90
MY-54 | HBECRIT | i mAE Cis5-Cas Ca0.Cs3 1.16 3.55 0.17 0.48 0.95 1. 00
NA-06 | HBERIIE | mrsem g Ci7-Cyy Cay 0.62 2.06 0.12 0.34 0. 60 1. 09
NA-08 | HBERIIE | 5ok Ci7-Cs Cyr 0.35 0.90 0.17 0.47 0.92 1. 09
KX-01 | BIBORVET | R i C15-Csg Ca1 . Cas 0. 66 2.29 0.08 0.56 1.15 1.17
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Tab.3 GC-MS Analysis Results of Terpane and Sterane of Organic Matters

Cro =Hifike/ | (Cro-Cos) =
b . o oo | Ts/Tm|Carfiike 225/ | ME8ERE/ | Coo 5 0aa20S/ | Coo i b ofB/ | E K bt/
A Hit (CrohCan) ) IRBRE/Coo e SRt [ ool | 205+ 20RO |Cap-+ e | AL Bl

SR | Ca)FELEE
MY-04 Mz 0.02 1.51 0. 86 0.56 0.16 0.48 0. 38 0.21
MY-07 S 0.01 2.93 0. 86 0.62 0.40 0.47 0.38 0.26
MY-26 ¢ A A 0.06 1.39 0. 86 0.57 0.18 0.47 0.39 0.19
MY-27 i o A 0.03 1.03 1.21 0.58 0.09 0.55 0.41 0.22
MY-25 | W IR U 0.23 0.71 0.73 0.58 0. 20 0.58 0.43 0.16
MY-34 | WisREWH 0.20 0.08 0.77 0.59 0.10 0.50 0.41 0.11
MY-20 | HIBERDIE 0.03 1.06 0.88 0.56 0.20 0.53 0.39 0.19
MY-50 | HIBEHR T 0.02 2. 94 0.98 0.52 0.19 0.43 0.39 0.23
MY-54 | BB W 0.02 3.02 0.95 0.58 0.16 0.47 0.38 0.25
NA-06 | HIBRPH 0.02 0.26 0. 85 0.58 0.16 0.56 0.39 0. 20
NA-08 A BER Wi 0.03 1. 09 0.76 0.58 0.17 0.53 0. 45 0.32
KX-01 | RFIBERPIH 0.02 1.45 0.98 0.57 0.15 0.55 0. 40 0.25

11 :Ts/Tm {6} 18a(H)-22,29,30- = FEFE L /17a(H)-22,29,30- = FEAELEH .
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Tab. 4 C Isotope Compositions of Organic Matters

FE G 45 o 31 C fE /%o
MY-04 H 2z R —33.9
MY-07 Mz TR —34.0
MY-26 T B T AR —31.4
MY-27 e BT s T T EE AR —32.6
MY-25 RO R B —35.2
MY-34 WO AR £ —33.7
MY-47 RO R B —34.9
JL-17 W AR LU —34.8
MY-20 11 B4R W —34.8
MY-50 A1 BER W5 T —35.3
JL-18 1 BER 1 F —35.1
KX-01 1 B4R W —34.1
NA-06 P BEIR I F —34.8
NA-08 1 B4R i —34.4
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