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Ore-forming fluids and genesis of Liucun gold deposit
in northwestern Jiaodong Peninsula
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Abstract

Located in the south of the Zhaoyuan-Laizhou gold ore belt of Jiaodong Peninsula, the Liucun gold deposit is
a small typical quartz vein type gold deposit. Petrographic and fluid inclusion studies indicate that gold-bearing
fluids of the Liucun gold deposit are characterized by H,O-CO,-NaCl with homogenization temperature being 161
~354C and pressure conditions being 80 ~310 MPa at the main gold mineralization stage. Oxygen, hydrogen
and sulfur isotope data show that ore fluids were mostly derived from magma. Water-rock interaction led to the
formation of more crustal fluids with greater input of crust sulfur. Fluid immiscibility caused by cooling and
pressure change was possibly responsible for gold precipitation. The Rb-Sr data of pyrites yield an isochron age
of (151.0+2.7) Ma, which is much earlier than the age of most gold deposits in Jiaodong peninsula (120 *
10)Ma . There might have existed a small size gold mineralization in the Jiaodong gold province during 150 Ma.
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Fig. 1  Geological sketch map of northwestern Jiaodong

Peninsula showing lithologic distribution regional structure

and locations of gold deposits modified after Fan et al. 19 0.2 mm
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Fig. 2 Geological sketch map of the Liucun gold deposit
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Fig. 3 Photomicrographs of f{luid inclusions in the Liucun gold deposit scale 20 pm
a. Coexistence of secondary fluid inclusions " type | a and type Il in the early stage quartz b~d. Type | aand [ b fluid inclusions in the smoky

gray quartz e~g. Coexistence of type [ a and type | b fluid inclusions in the transparent quartz h. Type [ a fluid inclusion assemblage in the

transparent quartz i. Tiny primary type | b fluid inclusions and secondary type II fluid inclusions near pyrite at the main mineralization stage
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1
Table 1 Microthermometric data of fluid inclusions in the Liucun gold deposit
Im 0, T tm oa C h o, T L e C th o C w NaCl, %
la . ;
I H,0-CO,-NaCl 68 —56.9~ —56.6 1.5~8.1 10.4~31.1 240~ 387 3.76~13.87
La Ib -60.3~-56.6 1.3~9.4 9.3~31.1 183~323 1.23~14.33
1 H,O-CO,-NaCl 221 ' ’ ' ' ’ o - ’ o
I H,O-NaCl 48 -7.6~-0.1 161~354 0.18~11.22
m I H,O-NaCl 50 -4.2~-0.2 132~233 0.35~6.74
Im 0, CO, L clath™ th (T(JZ_CO2
L™ Lho—
% BH RS
sor LES:7 8 Pco, 0 0.17~0.85
70f D B gem®  0.73~0.98 g cm®
< (OCOZ o 0.01~0.69
1\,\4. gen® 0.68~0.99 g cm’
& H,0-CO,
3f  H,0-CO,-NaCl
COZ CO2
~56.6C -56.9
0 b ~256.7C 15
120 150 180 210 240 270 300 330 360 390 ’
H—iBE/C H,0O-CO,-NaCl CcO,
H,0O-CO,-NaCl
4 ]
Fig. 4 Histograms showing homogenization temperature of
fluid inclusions in the Liucun gold deposit 16
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Fig. 5 Homogenization temperarure versus salinity diagram
of fluid inclusions in the Liucun gold deposit

a. HyO-CO,-NaCl fluid inclusions at the early stage b. H,O-CO,-

NaCl fluid inclusions and H,O-NaCl fluid inclusions at the main mine-

ralization stage c. HyO-NaCl fluid inclusions at the late stage
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Fig. 6 Laser Raman spectra of typical H,O-CO,

inclusions in the Liucun gold deposit
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2
Table 2 Composition of fluid inclusions in the Liucun gold deposit
x % w pe g
HO N, CO, CH, GHg Cl™ SO~ Na* K* Mg>*  Ca®*
08L.Z034 93.87 0.13 5.89 0.08 0.01 6.12 1.07 5.07 0.27 - 0.16
L.03-24 97.25 0.11 2.49 0.12 0.02 3.93 13.92 4.62 0.34 - 0.49
L04-04 95.76 0.12 4.00 0.09 0.02 7.86 2.79 5.70 0.37 - 1.04
L11-28 97.94 0.21 1.55 0.22 0.03 4.62 4.08 3.99 0.57 0.03 0.23
O F « _w
3
Table 3 Oxygen and hydrogen isotope analyses of the Liucun gold deposit
5180 % tn, C A, T 380 %o oD %o
08L.Z034 12.2 234 80 5.8 —66.2
L03-24 ZK-6-1 —176.3 m 12.5 215 80 5.4 -065.2
L11-28 ZK-6-2 —198 m 12.6 257 140 8.5 —09.1
L04-04 ZK28-3 —279.5m 12.8 248 140 8.5 —64.0
30 10°me=8"0 -3"0pp 10°Ine  3.38x10° T?—-3.40 Clayton et al. 1972 T
th At
HO S 20
O B EHA R
oF O EFHIA R
40
~80 99 % 10 20} :
o 2 g BFK
< a0l (300-600°C)
= !
5
w -601 L
H,0 800C @E?\
N S A .
H, PR E ok
BrFs 550~700C 100}
BI‘F5 Oz Oz
-120 . .
CO, 20 10 20 30
6180,/ %0
SMOW V,0s *
SOZ ) 7
#*S DT Taylor 1979
MAT-253 +0.2%0 Fig. 7 Fluid 8D-8 '8%() characteristics
3.1 of the Liucun gold-deposit showing the isotopic fields for
common geological waters after Taylor 1979
3180 5.4%0 ~
8.5%0 3
3 4 oD = 69.1%0 ~ — 64.0%o0
SMOW dD-8 0O 7
Clayton 1972 10% Ina =

3.38x10° T2-3.40 T
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Table 4 Sulfur isotope compositions of the Liucun gold deposit

3 348\/,(*171* 60

081734 7.3
0817082 10.4
081738 8.8
08LZ071 —378 m 11.2
L05-14 —206.7 m 9.1
L03-13 —216.8 m 10.2
103-24 -176.3 m 12.2
L11-28 - 198 m 10.3
L13-09 —115m 11.4
1L04-13 —241m 3.6
L16-03 —339.4m 2.2
L16-13 —304 m -0.1
L05-13 —-211.3m -0.8
08LZ010 1# 10
08LZ011 1# 10
0817012 10.2
7
TR 34
2
o mrEmEE 2002 2005 07"S
0~ 10%o
T 2004 2005 2002
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”{- 2005
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5”S//%o
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Fig. 8 Histogram of sulfur isotope compositions of the 4
Liucun gold deposit
3.2
Rb-Sr
3*4S 4 1 mg
5*S 7.3%0 ~12.2%0 10%o
S 10%o
8 33*S  7.2%~  40—~60
7 .8%0 1998 Rb-Sr
2002 2005
2002 R Rb 4 pg Sr 6 pg

*0.8%0~3.6%0
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T H,0-NaCl
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Fig. 9 Rb-Sr isochron of single pyrite from the Liucun 3 Rb-Sr
gold deposit 151.0+£2.7 Ma
120£10 Ma
IsoProbe-T 150 Ma
2005
Rb-Sr
151.042.7 Ma 9
120+10 Ma Yang et al. 2001 Zhai et
al. 2001 2002 2004 Yang et al. 2003 Hu et al.
2004 Chen et al. 2005
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