10697

. 982141

00




Fl

Cu. As. Sb. Hg. Ba
; /



Gold depositsand L ead-Zinc deposits metallogenic series and
Regularity of itstime-space distribution of Xihe-Chengxian
area, Gansu
Zhang Wangding

(Geology Department of Northwest University)

Abstract

Xihe-Chengxian basin is a pull-apart basin, which were formed by nonuniform
pull-apart when Qinling plate were separated from yangtze passive Continenta
margin in Early Devonian period and then subduct forward to Huabel plate. One of
the most important concentrate metallizing area in Qinling Gold and Lead-Zinc
polymetal metallogenic belt. With a feature of upgrowth hydrothermal-sedimentary
metallizing, Xihe-Chengxian area experience hydrothermal sedimentary lithogenic
period in Devonia period, regional fold and metamorphism period in indosinia epoch.
After that closed and uplifted period under tectonic background of
Continet-continent orogengy and intracontinental orogengy in Qinling in late
Indosinia- yanshania epoch.

The research region lies in the west-southern of Xihe-Chengxian basin. There
are many Lead-Zinc deposits and Gold deposits in this area, Such as Dengjiashan
Lead-Zinc deposits and Xiaogouli-Sanyangba Gold deposit. The two kinds of ore
deposits have a close association in time-space, Which are make up Gold deposits
and Lead-Zinc deposit metallogenic series. Based on analysis of tectonic
background, palaeogeographic reconstruction and the analysis of typical ore
deposits, this paper draws a few conclusion as follow:

1.Lead-Zinc deposits in this region belong to Strong reformed deposits, whose
orebearing rocks are larbonate rocks. Gold deposits in this area belong to
quasi- Carlin type gold deposits.

2. Gold and Lead-Zinc mineralizations are Strictly controlled by Sedimentary
enviroment and precipitation. The subsidence sags which were caused by Ew trend
synsedimentary faults, are the common sedimentary enviroment of two kinds ore
depositss orebearing formation. From north to South, Jiangianshan-Anjiacha,
JianaigouXiaogouli and DengjiashanShanhuazui subsidence sags occurrence the
Gold and Lead-Zinc recombination mineraizing beltsin order.

3. A lots of elements, Such as Au. Ag. Cu. As. Sb. Hg. Ba et a, are
concertrated while carbonate rocks-sillicalite-argillaceous rocks of Lead-Zinc
orebearing formation are formed by hydrothermal sedimentary. This process supply
apart of gold for upper sulfide-bearing classtic rock as well.



Each of ore deposits kinds has identical or alike minera and mineraizing
element assemblage; Lead isotopic. Sulfur isotopic. & D valueand & 180 value of
inclusions water et a. Show that ore metals of two kinds deposits were mainly
derived from pre-Devonian basement. To sum up, a conclusion may be reached that
ore metals provenance of Gold deposits and Lead-Zinc deposits is dike.
Consanguinity of Gold and Lead-Zinc is a foundation, which caused follow
paragenesis. one hand, Gold and Lead-Zinc is associate one with another. on the
other hand, metdllizing of Gold and lead-Zinc is take place in difference Strata rock.

4. All of ore deposits have same experience that ore metals preconcentrated
in matemorphism period, and formed minable deposits in tectonic—hydrothermal
reformed period. However, the difference of deformability of orebearing strata rocks
cause the difference of reforming pattern of two kinds ore deposits: Sillicalite in
Lead-Zinc ore- bearing formation has powerful deformability, So fold and fault are
main reforming pattern that ore metals such as lead and zinc et a occurrenced in
orebearing strata rocks were concerntrated by replacement and remelting and
relocation in short distance. But Gold ore bearing formation is a poweless
deformability strata rocks that ore metals of Gold et al were activated and relocation
and concentration by shears. As state above, The differnce of reforming pattern
between Gold and Lead-Zinc metallizing is essetial mechanism that two kinds
deposit's close association in time-space.

5. Mineralizing fluid inclusions of Gold deposits and Lead-Zinc deposits
studies shows. There are many types mineralizing fluid have a role in metallogenesis
of two kinds deposit’ s, include submarine hydrothermal solution, atmospheric water
and Sedimentary formation water which were heated by metamorphism or
magmatism. It's are internality mechanism to form close associate in space-time
between gold element and lead-zinc element that change of physical-chemical
condition of various kinds of mineralizing fluid and variance of physicochemical
behaviour in minerdizing fluid of Gold deposits and Lead-Zinc deposits.

6.It's have relationship of coupling between metallogenic evolution of Gold
deposit and Lead- Zinc deposit and structural evolution of Qinling Collision orogenic
belt Since late palaeozoic ear.

Key word: quasi-Carlin type gold deposits. hydrothermal

sedimentary Strong reformed type Lead-Zinc deposits Metallizing serise
Xicheng aera
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Ll Ll

. ( Taylor,1985)

3—1
#10°
Au* As Sh Hg Ba
2 5.3 42.5 6.5 1.4 880-6095
4 5.9 37.5 9.0 0.8 880-17400
6 101 65.0 83.6 2.1 642-48000
2 16 11.3 7.0 7.9 470-1600
1 4.9 15.5 5.0 1.5 480
( Taylor,19852 1.8 1.5 0.2 0.08 550
* Au 107 | » 1993 ol
0 H 1
1 a L] a L]
L] (=]
. _
, As
li 3_2:]0
3_2: -
C%)
Fe S Au As Co Ni
45.82 | 52.68 0.00 0.66 0.15 0.13
47.85 | 52.51 0.15 0.20 0.03 0.05
47.84 | 52.60 | 0.075 | 0.44 0.09 0.09
( 48.38 | 51.63 0.00 0.50 0.04 0.01
3 47.65 | 50.08 0.00 0.52 0.22 0.01
48.17 | 50.02 0.21 0.76 0.00 0.04
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- Cu. As. Sb. Hg. Ni. Ag. Au
' - (:

1 a a a a o

. . . : Pb: 1.27 , Zn: 4.71
Ag (14%10°), Au (0.1x10°) , Cu. As. Sb. Hg .

: Pb. Zn. Cu. As. Sb. Hg. Ni.

Ag. Au, . °
- Cu. As. Sb. Hg. Ni. Ag. Au
: ( 1986,
, : Cu. As. Sb. Hg. Ni. Ag. Au
3.
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; Cu. Ag. Au. As. Sb. Hg
3)
1.4 .
C 2 :
- Pb  Zn
S/Se 42-52 , Co/Ni 0.14,
> (3%¥5=4.2—19.8%),
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( 269—694Ma,

400 Ma_),

(Doe, 1979 , C
; : Sr/*Sr=0.711+0.002
, 1998 :
. -
. LREE/HREE. la/Yb. &Eu
Ce ( . 5—1), .
, o Eu Ce
(. 5—4). . , ,
- . o
. Ce Eu :
H ’
-
5—1:
La Ce Pr Nd Sm Eu Gd Tb Dy Ho
(] Dor8 | 4.8 1.0 1.9 4.5 0.68 | 0.44 | 0.77 | 0.10 | 0.59 | 0.14
(] Dor9 2.6 2.7 0.8 2.0 0.51 | 0.39 | 0.35| 0.06 | 0.39 | 0.10
( )T Ds10 | 4.8 5.6 1.3 3.2 0.89 | 0.69 | 0.77 | 0.15 | 0.77 | 0.15
= D64 |0.483(0.495]0.115(0.402|0.0750.024 | 0.075]0.020 [ 0.108 | 0.026
Z D9 ]0.12210.081({0.024]0.095|0.028|0.008 | 0.016|0.003 | 0.006 | 0.004
LREE/
Er Tm Yb Lu Y REE La/Yb GEu| ©Ce
HREE
Dor8 | 0.40 | 0.06 | 0.34 | 0.06 | 2.8 |18.58| 2.53 14.12 | 3.58 | 0.07
Dor9 | 0.20 | 0.03 ] 0.16 | 0.02 | 1.1 |11.41| 3.73 16.25 [ 5.32 ]| 0.42
( 0 Ds10 | 0.37 [ 0.06 | 0.35 | 0.06 | 2.5 |21.66 3.2 13.71 [ 2.52 ]| 0.49
D64 |0.089 (0.015| 0.09 |0.013(0.697(2.727| 1.61 5.37 [ 1.07]0.43
D9 ]0.0130.002(0.009|0.001]|0.056(0.468 | 3.97 13.56 | 1.15]0.30
: (1) »1993; @ : + 1995,
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Co,
1 ca”—Na—K—CI—™—F , 9 ca”
—Na— K—S0,/—CI—F . : K'/Na' 0.328~0.577 , F/CI
0.172~0.192 : 1 : 3.5—8.6Wt¥kNaCl, :
. 1200C0—220C  2401°—3201C,
; PH: 7—8, 1gf0,: -40.2, : 0.8~0.9g/m’

Rocdder (1972). (1984, (19923
K'/Na'< 1. F/Cl'<1 :
1 ; (11989, (1998)
— . Ca*—Na—cCl" Na—cCa™—cCI" , K. Mg”
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(R.W.Hutchinson, 19907,

. . (HS) . S, & . Pb. Zn
; , (0.8~0.9g/m™),
( Stato,1972: , 19987, .
(HS) . S, & . Pb. Zn
(ASS)_! 1 H
AU* Fe3+ ( . 19997,
’ o [ 5_5, A:Io
{ 5—5, BJ.
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Au { 3—2J, :

MBIV R .48

BARRETFEE, KR (GEX 10X10) (IE2ZX 10X 10)
SREEHeEE MRS ITTEE . RESR MEEET 1" FTRE&H
FHEs BE.BERASRDE THEHKETHBREE
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Bs5—7 MESTERERSRTFHHREE
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(Co+Ni+Cu)X10

HN 7K UL X, HD #ug il X,
RH W ITEW X ED FRAFHEF
HURAR 10 HEEKAZHEREKS

NG EY R B F# Fe—Mn— (Co+Ni
+Cu)X10 =AHE

300

200

Y(x10™")

100

1.0 2.0 3.0
P.Os (W3 %)
DS BiIEYRE WRBERESE
RUBHX HD RERE&RI
EYR 1LABBKASERKE

N AR R M PLOs(WBY)
—Y(X10")ER

Hs—s AWE—SEMETHREHRILEHRHE

2
5—8:
3 3 4 2 3
Fe,0./Fe0 1.68 0.23 0.55 0.51 0. 06
Si0,/AL;0, 4.18 4.60 3.9 4. 22 57.3
S10,/(K.0+Na0,) 8. 66 8.61 8.5 8. 44 155
Si10,/Mg0 17 . 88 123.54 44 . 65 17. 01 42 .8
’ 1991
199 1990 1989
— ( 19951 o
:
- . ( 5—2J:
Fe.0./Fe0 : .
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Fe—Mn— { Co+Ni+Cu} %10 .

— = BB 2=
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. , S£€ ¢ IV
: ( ) .
: ¢/ D . . . .
( 5—110
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3.
: 1x10° ( 1999 J,
5.2.3 .
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" 285°

° 1m 210" /50"

[ 2 .
250" /500 0° 180"
185°~40°

200°/50°

E 205° 7 40°

355°£50° 185°£50°

18555 210/ 50°

0
185° /55" 150°/70° ——d

;
20555 265°£80°

A CHREGB. 1 WIRMK,C. 22 RN EAH/8kD. 1" REB DB HERNKE. 20* 21° MDA RN FTHE
WOF. 21 AT RSB G, 117 ZE4TRERUBK S H. 9" LR REK R A& 2 R 1-J. 1 LR =Rk kA &
L T 2. A%

B5—11 MHE-ZRMEVETHERES. - REHE
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5.2.
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—137,
Au

: e:‘,

4

. (1993
84m,

1. 4. 20. 21, 22 .
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Aux 10’

69651

gl I'ZZIL @3 E4 Ms

LERTHE 2 BRERIERTHE 3. BEABERSTHE,
RES(FRAMBEEK 4+ WERRRKE S FRIK:6. 2T &

B 5—12 /MR 1*9 K TC—2 AR ZFEZANE

5—3 —
Au(#10™)
7 20.18
4 13.38
11 19.61,28.71(13 )
15 17.66
| | 8 194.78
8 2634.25
2 11.5
2 66.5
2.5~3.70
( Taylor,1985) 1.8
{ 20001 a
3., : .
— — . Au. As ( 3—2),
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VI: a-e).
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3. : :

LAE 2 ERRAR S ERRETRS 4 RAZEERE:S. EA:6 FRARS A RHRRER

EMAEL %S XBy) ;B BRI R &8 A LM (XBW)C. BB T EXARRRE
A BN BRMAR L AR FELXBW (—)10X6. 3

Bs5—13 MBIV ST ERAHELE

4, X : ; ,
L] r: 5_13: 1I'q-'lrl a, b)o
5}\ H 1 1 —
5.
{ 5—5J,
(1),
. : . . (X10°)

20.18. 13.38. 28.71. 5—10 4—9
5—3 . ( 5—30,
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(27,

( 5—13

(3.
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(4),

39

5.2.5
Co/Ni ( ., 1998; . 19997;
1, 1c- -
. Co/Ni 1, 22, Co/Ni
{:1; CO/Ni::’l: ] )
( 56,
5_6: CO& Ni'\ CO/Ni
Cof »10°) [ Ni¢€ ®10°) Co/Ni
—_ 0.09 0.09 1 2
0.13 0.01 13 2
81.17 21417 0.44 6 1993.
74 342 0.22 9
10.50 44 .0 0.01 12
247.5 531.0 0.47~0.29 27 »
44.5 49.0 14.8~3.13 | 29 1982
Eu. Ce : : ( 5=7. 5—14).
, Eu. Ce
: . LREE/HREE  La/Yb , Sm/Nd
. { . Sm/Nd: 0.26—0.375, 0.3) .
) Ce
: REE , Eu
Eu Ce ,
Eu Ce . .
(. , 1997; , 1998; , 19997 .



SN ARFESA

La Ce Pr Nd Sm Eu Gd Tb Dy Ho
1 XY3 1.50 | 2.56 | 0.15 | 0.54 | 0.11 | 0.034| 0.16 | 0.023 | 0.16 | 0.035
1" XY11 | 20.5 | 31.2 | 2.76 | 14.9 | 2.56 | 0.46 | 2.76 | 0.31 | 1.71 | 0.30
22" XY12 | 2.31 | 3.24 | 0.30 | 1.36 | 0.41 | 0.12 | 0.56 | 0.10 | 0.59 | 0.092
22" r- XB11 | 44.6 73.2 | 7.98 33.7 | 6.58 1.43 | 7.52 | 1.24 7.30 1.47
20° XB23 | 42.4 | 67.1 | 6.95 | 31.3 5.8 1.12 | 6.41 | 0.85 | 5.15 | 1.00
1" XB27 | 33.5 | 56.6 | 6.00 | 26.8 | 4.97 | 1.08 | 5.55 | 0.69 | 4.53 | 0.79
XB28 | 24.3 | 42.0 | 4.77 | 19.1 | 3.74 | 0.77 | 4.11 | 0.60 | 3.78 | 0.71
LREE/
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1" XY3 ]0.07710.012 (0.060]0.010| 0.64 6.07 4.16 | 25.00 [ 0.80 | 0.995
1" XY11l | 0.94 | 0.16 | 1.16 | 0.19 | 8.22 | 88.13 | 4.60 | 17.67 [ 0.53 0.83
22" XY12 | 0.26 | 0.040( 0.22 |0.032| 3.75 | 13.38 | 1.37 | 10.50 [ 0.69 0.77
22" r- XB11 | 4.55 | 0.70 | 4.24 | 0.55 | 32.6 | 227.66 | 2.78 | 10.52 [ 0.63 0.41
20" XB23 | 2.75 | 0.42 | 2.56 | 0.35 | 22.6 | 196.76 | 3.67 | 16.56 [ 0.56 0.49
1" XB27 | 2.39 | 0.37 | 2.11 | 0.25 | 19.5 | 165.13 | 3.56 | 15.88 [ 0.63 0.77
XB28 | 2.20 | 0.31 | 2.01 | 0.22 |17.10| 125.75 | 3.05 | 12.10 | 0.60 0.83
100 | ‘§
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1 F
6.1 ; . o
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{ , 19957,
5_9: -
ZOGPb/ZOAPb 207Pb/204pb ZOSPb/ZOAPb
25* 18.140 15.601 38.374
4 18.197 15.672 38.447
1 18.222 15.782 38.452 ( X
4 18.201 15.628 38.508
18.519 15.648 39.175
18.407 15.766 38.877
18.405 15.826 39.115
19974
18.419 15.801 38.883
18.701 15.796 39.340
3
L] L] L] l:: : 5_].1:]0
5_10. - n "
S 180H20 S DHZO
(SMOW) (SMOW)
20* -4.38 -65.5
37# -1.17 -64.8
¢n) 11.45 -73.55
]
II 10.19 -77.2
CD) 1995
(II,) 11.09 -72.45
6# 10.98 -65.5
1# 13.27 -87.9 !
1993
o# 10.36 -70.2
1# -8.9 -73
+1.3 -87 '
= 1995
-8.6 -82
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C X \
, — . CO .
. ) : 25%—25%. H.0. CO+H,0.
CO, , H0 (11517C—2051C), : 140
C—160TC, 135—205, ; COH.0
225(C—3351C, : 2701,
2)
— : (511
Na (K —Ca” (Mg*)—Cl™ ., : K'/Na'=0.53. F/C1'=0.02.
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: : 7.6—11.3wtNaCl- H.0 <10,

CO.+H0 =105 : 0.776—0.936g/cn’, ; PH
H 6.6_6.7; =) COZ\ Na.+\ |<+ LY CI_\ Ca2+\
Mg* . s
5—11: —
(10°2
K'/Na’ F/CI’
K’ Na' ca” Mg” Li’ cl F S0,> HCO;™
0.64 0.49 0'100 0.035 0.001 1.20 0.03 0.00 0.00 1.31 0.03
0.75 1.42 0.290 0.071 0.000 2.20 0.04 0.00 0.00 0.53 0.02
(10°) §9CCcon | %00y | SD(Hoy | PH
H.0 co, co CH, H, —PDB/% —SMOW/% —SMOW/% Wt.%NaCl
2080.
0 878.8 0.15 0.05 0.02 -0.89 -4.38 -65.5 6.65 9.1~11.3
520.0 383.5 0.05 0.01 0.07 -3.31 -1.17 -64.8 6.7 7.2~11.5
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(230Mat )
Ar-Ar : 197. 45+ 1, 13ua( , 2001),
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6-1: Au. Ag {x10°}

Au Ag Au Ag Au Ag

110 344 1.10 758 2.85 0.00
1.26 24.09 134 583.3 201 229
0.16 42.25 0.23 518.4 0.19 18.16
0.06 12.80 141 128.6 0.35 2.83
0.04 12.91 154 136 0.24 221

+ 11993 a

(R.W.Hutchinson,1990).
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