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1 () .
Table 1 Content of chloroform asphalt components, organic matter and organic sulfur in rocks/ores of Xicheng ore field
w( w( w( )/ % w( )/
)/ % /Y% “A”/1076 w( + )
Bdl 5.15 3.27 129.0 39. 94 23.05 16. 89 20.12 1.702
Bd2 0.19 0.02 133.0 46. 69 23.03 14. 51 15. 77 2.303
Bd6 0.13 5.35 49.0 41. 98 10. 69 36. 64 10. 69 1. 113
Bd4 0. 25 0.14 73.0 28.42 16. 94 15. 30 39. 34 0. 830
Bb6 0. 33 0. 74 12. 6 38.62 20. 35 29. 05 11. 98 1. 437
Bb4 0. 70 3.33 12.3 35.63 17. 82 33.62 12.93 1. 148
Bb9 0. 82 0. 98 77.0 38. 54 17. 07 31. 22 13.17 1. 253
B3—750—bl 5. 88 3.19 303.0 36. 49 14. 40 29. 58 19. 53 1. 036
B3—hb8 0. 52 0.19 155.0 45. 80 17. 56 22.90 13.74 1.729
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Fig. 1 Correlation between organic matter components and

Ag-Pb-Zn metallic elements
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2 Pb.Zn
Table 2 Organic molecular abundances and Pb-Zn elements content in Xicheng ore field
Bdl Bd2 Bd6 Bd4 Bb4 Bb6 Bb9 B3—750—bl  B3—hb8
w(Ag) /1076 0. 440 0. 500 3. 790 0. 590 0. 450 0. 450 0. 360 0. 470 0.570
w(Pb) /1072 0. 034 0. 026 0. 400 0. 050 0. 450 0. 031 0. 030 0. 036 0. 041
w(Zn) /1072 0. 008 0. 004 0. 390 0. 250 0. 033 0.019 0.010 0.017 0. 020
w( )/ % 26.7937 24.012 53.5108 71.3561 27.7829 25.8549 28.7421 28.244 7 30.6135
w( )/ % 0.004 1 0.0014 5.084 1 0.692 5 0.0140 1.7221 0.6456 2.2247 0.0011
w( )/ % 0.6821 0.5915 1.1685 0.7417 0. 836 5 1.0115 0.945 3 0.9239 0. 654 2
w( )/ % 0.1435 0.1003 0.568 6 0.224 3 0.158 6 0.3416 0.214 0.3383 0.118 3
w( ) /w( ) 4.753 3 5.897 3 2.0550 3.3067 5.2743 2.9611 4.417 3 2.7310 5.5300
w( )/ w( ) 62.8351 85.5692 20.0308 17.5978 73.1900 42.8734 56.2667 45.496 1 77.784 8
w(23Co0 ) /(X Co2 ™) 3.8807 6.2499 1.4853 0.6833 6.9650 4. 2503 4.486 2 5.8531 7.910 6
w(Co+Ca1) /w(Coz +Coy) 1.3196 1.7253 0. 900 6 1.036 5 1.754 2 1.163 8 1.429 8 1.4196 1.7051
s (D.
1. 22 , , 1. 22 ,
b b
,w( ) /1. 22w ( ) ) . . . ;
b b
b b b
( “A”) Pb.Zn,Ag . “A”
( ) )
) . ((JH:L A
R Hg S) -
Ay . ’ ’ N
Lw( ) /1. 22w( ) ’
“A” ,
. . . 2.2
CiC ’ 1) ’
b
b
b b
300~350 C >
' X100%. (1)
), . >,
b 2. b
N ,
b
’ @b Pb.Zn. Ag
’ . Zn ’
N N s 0.855 2, Pb ,
, 0.2011,Ag , 0.4827(C 2a).Pb.Zn.Ag

2



2 : 205

4 S 4r--Ra=0.8823 , .
© oot Ram04827  |S s, -<-‘Rv::0.420§/* s Pb.Zn.Ag '
S 3f - Rw=0.201 1 = S Ru=0.730 1= Pb.Zn.Ag
502_—}32.1:0.85/52/ _[‘\:i 502_ /// 'l\gl
SibTw g2l 7 e g
0 *1_——“—:—’-—4-’& S 0 T 1 h 3 Pb\Zn .
20 30 40 50 60 70 80 1 2 3 4 5 6
w(1E #4) Bi £8) w(tHE b Hr) N N N
4 --- Ra:=0.994 1 e 4 --- Ra=0.9912 Te
o | = Re=09900 |5 < [ - ReZ09885 TS ’ Pb.Zn
© 3 —R.=0.8907" 1= =3 —R.=09106 1=
=5l el i E =5 s g s
on e ons [m T
irj/ s (C) Sy if‘/ // (d) ry ,Zn Pb D
sir e 12 glip .7 1=
0 'M. = 0 */W = Py Py .
0.5 0.7 09 1.1 0.1 0.2 0.3 0.4 0.5 0.6
Wi £) w(is %) . Zn
2 (
2 .Zn
. .. . . 2
Fig. 2 Positive correlation between metallic elements con- . Charef ™"
tent and abundance of organic molecule
’ Pb\Zn ‘ZJU(
ot re=oss24 L. F Ra=0.8495 | ¢ ) /70( )
© - - Ag= U, ° T Ag= UL w
53t~ Ru=-0.1612 4= 53k -~ Rn=-0.8080 1 = ’
EZ _T\Rz;ﬁ 0.7815 i Sﬂ 302 i \\{Qz:‘— 0.962 6 i sn Pb\ 7n . R
N G = S 42 Pb.Zn .
0 @+ et | F —g b = Pb.7Z
10 30 50 70 90 %.0 3.0 4.0 5.0 6.0 ’ ~4n
(= 3 5 2 /o (T TR ) W) w8 1) i
4c S a4 -
e | T RA=05175 |5 - | em Ra=0.6299 |5 [25.26]
S3F-= Rn=-0.0712 1= S3[ - Rn=-0.0662 1=
=ol— Rxn=-0.7711 = >2 L — R»=-0.7527 | = .
27~ S 22 S
\§ 1+ ‘*~\\\\ (C) . a:i/ § 1+ \\\ (d) . é .
N BTN 4 (RN = S SR Mt hd I
0123456738 0.8 1.0 1.2 1.4 1.6 1.8 ’
w(Za)/w(Xa) W(Caot+Car)/w(CotCas)
b b
3 ( 2) ’
Fig. 3 Negative correlation between metallic elements con- ,
tent and organic molecules ratios ,
Pb.Zn,
0.420 5,0. 730 8,0. 882 3C  2b);Pb.Zn,Ag ’
Ag
N ’ .
Gize ,
0.99,0. 890 7,0. 994 1 0. 988 5,0. 910 6, «c Co)
15 "9
Pb.Zn,Ag )
’ ~ N -
(2 w(2Cp ) /w (2 Cp ™) w( )/w(
' )\ w(Co+Co) /w(Coy +Co) w( )/l
(2) Pb.Zn.Ag ) !
3’ b ’Pb\ ’ ’
Zn.Ag
( 3. In ’ )
Pb ’ b
b
b
b
Pb.Zn.Ag

Pb.Zn.Ag



206

28

,Pb.Zn.Ag
w(Zsz)/w(Zsz —l—)‘w(
w( )\W(Czo +C21)/"UU(C23 +C24)
) /w( )

Pb‘Zn . ’

(2) ( )

.(3)Pb.Zn .
+ ; .
) /1. 22w( )

Cu,

“ A” N
Lw(

;s Pb.Zn

, w(2Cy ) /w( 2 Coy ™) st
) /w( ) w(Cy +Co ) /w(Cops +Coy)
w( ) /w( )
Y . ,

Pb\Zn ’

[1] Anderson G M, Macqueen R W. Ore deposit models,
Mississippi Valley-type lead-zinc deposits [ J]. Geosci-
ence Canada, 1982, 9. 108—117.

[2] Macqueen R W, Powel T G. Organic geochemistry of
the Pine Point lead-zinc ore field and region, Northwest
Territories, Canada []J]. Economic Geology, 1983, 18
1—25.

[3] Gize A, Barnes H L . The organic geochemistry of two
Mississippi Valley-type lead-zinc deposits [ J]. Economic
Geology, 1987, 82. 457—470.

[4] Puttmann W, Hagemann H W, Merz C, et al. Influ-
ence of organic material on mineralization processes in
the Permian Kupferschiefer Formation, Poland [ ] .
Organic Geochemistry, 1988, 13: 357—363.

[5] Disnar J R, Sureau J F. Organic matter in ore genesis:
progress and perspectives [ J]. Organic Geochemistry,
1990,16(1—3) . 577—599.

[6] Sims Dan B. Relationships of silica, barite, organic ma-
terial and sulfide minerals at the Red Dog Zn-Pb-Ag de-
posit, western Brooks Range, Alaska [D7]. Boulder:
Geological Society of America, 1992. 26—29.

[7] Gize A P. The analysis of organic matter in ore deposits
[A]. In: Parnell J, Kucha H, Landais P, eds. Bitu-
mens in ore deposits [C]. [s. 1. ]: Springer-Verlag,
1993. 28—52.

[8] Manning D A C, Gize A P. The role of organic matter
in ore transport processes [ A]. In: Engel M H, Macko
S A, eds. Organic geochemistry: principles and applica-
tions [C]. New York: Plenum Press, 1993. 547—563.

[9] Gize A P, Barnes H L. Organic contributions to Missis-
sippi Valley-type lead-zinc genesis [ A]. In :Fontboté L,
Boni M, eds. Sediment-hosted Zn-Pb ore deposits [ C].



207

Berlin: Springer-Verlag, 1994. 13—26.

[10] Randell R N, Héroux Y, Chagnon A, et al. Organic
matter and clay minerals at the Polaris Zn-Pb deposit,
Canadian Arctic Archipelago [ A]. In: Leach D L,
Goldhader M, eds. International field conference on
carbonate-hosted lead-zinc deposits [ C]. Extended Ab-
stracts: Volume Society of Economic Geologists, 1995.
247—248.

[11] Loukola-Ruskeeniemi K, Heino T. Geochemistry and
genesis of the black shale-hosted Ni-Cu-Zn deposit at
Talvivaara, Finland [ J]. Economic Geology, 1996,
91. 80—110.

[12] Spangenberg ] E, Macko S A. Organic geochemistry of
the San Vicente zinc-lead district, eastern Pucard ba-
sin, Peru [J]. Chemical Geology, 1998, 149. 1—23.

[13] Spangenberg J E, Fonboté L., Macko S A. An evalua-
tion of the inorganic and organic geochemistry of the
San Vicente Mississippi Valley-type zinc-lead district,
central Peru: implications for ore fluid composition,
mixing processes and sulfate reduction [J]. Economic
Gology, 1999, 94. 1067—1092.

[14] Barker C E, Pawlewicz M J. The correlation of vit-
rinite reflectance with maximum temperature in humic
organic matter [ A]. In: Buntebarth G, Stegena L,
eds. Paleogeothermics [C]. New York: Springer-Ver-
lag, 1986. 79—93.

[15] Kesler S E, Jones H D, Furman F C, et al. Role of
crude oil in the genesis of Mississippi Valley-type de-
posits: evidence from the Cincinnati arch [J]. Geolo-
gys 1994, 22(7): 609—612.

[16] LiZL, Guo HZ , Wang Y Y. Experimental research
on function of oxalic acid in leaching of Fe, Cu, Pb,
and Zn, in sedimentary strata [ ] ]. Geochimica, 1995,
24, 177—182.

[17] Li L, Li D Z. Biomineralization in the La'erma gold de-
posit of the western Qinling Mountains [ J]. Acta Geo-
logica Sinica, 1998, 72(1): 65—76.

[18] . .

0l — .

1992, 17(3) . 241—249.

YIN H F, XIE SC. The mineralization of bacteria and

algae in the pre-enrichment of the Dongbeizhai gold de-

posit, Songpan, Sichuan Province []J]. Earth Science

— Journal of China University of Geosciences, 1992,

17(3): 241—2409.

[19] , , ;
(M. : ,1996. 264.
WANG J L, HEBX, LIJ Z, et al. Qinling-type lead-
zinc deposits in China [ M]. Beijing: Geological Pub-
lishing House, 1996. 264.

[20] )
[l .1992, 4. 46—50.
LIUW J, YI H S, The progress in the research of bi-
omineralization for lead-zinc deposits [ J]. Foreign Ge-
ology, 1992, 4: 46—50.

[21] ) ,

[ALL cl.

,1996. 154—165.

LIUW]J, YIHS, WEN C H. Relationship between
formation of the Huayuan lead-zinc deposit and paleo-
oilgas mineral resources [A]. In; YE L J. ed. Miner-
alization of organisms and organic matters [ C]. Bei-
jing: Ocean Press, 1996. 154—167,
[22] , , .

(M. : .1998.
YELJ, LIJY, CHENQY, et al. Biomineralization
and its geologic background [ M ]. Beijing: Ocean
Press, 1998.

[23] . . . [M].

: ,1999.

YIN HF, ZHANG W H, ZHANG Z J, et al. The bi-
ometallogenesis system [ M]. Wuhan; China Universi-
ty of Geosciences Press, 1999.

[24] Charef A, Sheppard S M F. Pb-Zn mineralization asso-
ciated with diapirism: fluid inclusion and stable isotope
(H,C,0) evidence for the origin and evolution of the
fluids at Fedj-El-Adoum, Tunisia [ J]. Chemical Geol-
ogy, 1987, 59; 259—270.

[25] Fowler M G, Douglas A G. Saturated hydrocarbon bi-
omarkers in oils of late Precambrian age from eastern
Siberia [J]. Organic Geochemistry, 1987, 11 201 —
213.

[26] , , ;

[l 1991, 1: 1—12
FUJ M, SHENG G Y, XUJ Y, et al. Application of
biomarker compounds in assessment of paleoenviron-
ments of Chinese terrestrial sediments [ J]. Geahemis-
try, 1991, 1; 1—12.



208 — 28

Organic Mineralization of Lead-Zinc Deposits in
Devonian System, Xicheng Ore Field

ZHU Di-cheng'?, ZHU Li-dong', LIN Li', XIONG Yong-zhu', PANG Yan-chun', FU Xiu-gen'
(1. Department of Geology, Chengdu University of Technology, Chengdu 610059, China; 2. Cheng-
du Institute of Geology and Mineral Resources, Chengdu 610082, China)

Abstract: One of the most important ore fields in Qinling multi-metallic ore-forming belt is Xicheng
Pb-Zn deposit which is controlled strictly in the Middle Devonian series. Viewing from organic geochem-
istry, the correlation between ore-forming elements and organic matter, organic molecules, the analysis
of neutron activation for asphalt, ore, wall rock and the experiment simulation, this paper probes into
the role of organic matter in the forming process of Xicheng Pb-Zn ore field. The analysis results for or-
ganic geochemistry of fresh rock and ore samples selected systematically show that the content of chloro-
form bitumen "A" from the cherts and the silicified limestones involved in mineralization is lower than
that from the unmineralized rocks. While GC-MS-MS analysis of rocks and ores suggests that the domi-
nant carbon is almost nCyg in all mineralization rocks (siliceous rocks and limestone rocks). Organic mol-
ecules of the rocks relevant to mineralization and limestones are mainly pentacyclic triterpene. Studies on
the correlation analysis between organic matter and ore-forming elements show that the contents of Pb
and Zn have striking negative correlations with aromatic hydrocarbon and chloroform asphalt "A" and
positive correlation with non-hydrocarbon and organic sulfur/(organic carbonX 1. 22). The contents of
Pb and Zn have positive correlations with the abundances of some organic molecules, whereas they have
negative correlations with the ratios of some organic molecules. The analysis results of neutron activa-
tion for asphalt, ore, wall rock reveal that the asphalt has a close relationship with ores, and that the or-
ganic matter comes to the ore-forming site together with ore-forming elements at the reformed minerali-
zation stage. The dissolution ability of Pb-Zn, the ability of the rock samples of releasing ore-forming el-
ements have been increased because of the adding of organic water in hot water fluid. Therefore, it can
be inferred that the organic matter played an important role in the formation of lead-zinc deposits in
Xicheng ore field.

Key words: organic mineralization; lead-zinc deposit; Devonian; Xicheng ore field.



