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Multiple gold mineralization in Tanjianshan gold deposit: Evidence
from fluid inclusions
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Abstract

Petrographic observations and microthermometric data of fluid inclusions in combination with ore-forming

generation and ore-forming chronology indicate that gold ore bodies in the Tanjianshan gold deposit are products

of multiple gold mineralization in two hydrothermal and ore-forming events. The first hydrothermal and ore-

forming event occurred during the Caledonian collision of this region, and formed fluids dominated by an inter-
mediate to low temperature (186 ~2501C ), low-salinity (1.4 to 7.9 wt. % NaCl equivalent) H,O-CO,-CHj,-
NaCl system with a pressure range of 4 900 ~1 800 bar. They moved along the NW-trending shear zone and

were responsible for the first gold mineralization in the deposit. The second hydrothermal and ore-forming event

was related to the Late Paleozoic-Early Mesozoic collision of this region, and formed two kinds of immiscible flu-
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ids, i.e., H,O-NaCl fluids and H,O-CO,-NaCl fluids; the former were probably formed by post-magmatism at
temperatures of 381 ~449C and salinities of 1.6~10.8 wt% NaCl equivalent, whereas the latter were geneti-
cally produced by the evolution of the former immiscible fluids under the conditions of 274 ~289C, 1.8~7.9
wt% NaCl equivalent and 2.3~ 1.1 kbar. The latter immiscible fluids moved and precipitated along the in-
terbedded faults in the limbs of NS-trending folds developed in the NW-striding shear zone, which resulted even-
tually in the localization of gold ore bodies in the deposit.
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Fig. 1 Schematic geological map of Tanjianshan gold ore district Strain ellipses show a sinistral rotation
of NW-trending shear zone resulting in SN-trending folds
1—Quaternary 2—Carbonaceous mylonite schist 3—Marble 4—Trondhjemite porphyry 5—Dyke 6—Ore body and its serial number
7—Geological boundary and attitude of foliation 8—Fault 9—Anticlinal axis 10—Synclinal axis 11—FEarly fold 12—Dirill hole

and exploration line



26 5 — 521

2.95 Ma
2005
NNE
NW 4 1
X 1~2 km® 760 m 0.6~18.4 m 5~7.58
Rb-Sr gt 340 m
330.0 + 24.3 Ma K-Ar
309.87+4.77 Ma 2001 2
95%
NW NNW 2 3% ~
25%
1997 @ K-
Ar 309.0+4.8 Ma Au Ag 8.9
K-Ar Cu Pb Zn
NW
NS
NW NS
1 3
NW 1 km Q1 NW
Qz2
S-C Q73
- 3
Au As
Qz1 Pyl Au As
1998 0 Ar- 6 way 0.12%
¥ Ar 401 Ma NW 0.89% Q2 Py2
2005 Au  As 6
NW wa, 0.14% wa2.74% Qz3
NS Py3 Au As
‘ " 3 way 0.02% wa, 0.08%
. " 1
Qz1 Q22
0 Ar-% Ar 284.04 + Qz3

(1] . 1997. —



522 2007
type2 Qzl Q2
2 Q3 Q2
Q22 Q22  Qzl type3
27 2~5 pm < 5pm
type3
0.5-37gt 21 2 type 3-1
6 3 65% Q72 type3-2
45%
Qz1 Q2 Qz1 typel type2-1
Qz3 type3-2 Q22 typel type2-2
type 3-1 type 3-2 Qz3
Leitz Or- type3-2
tholux Chaixmeca Qz1 typel type2-1
30C +0.1C
30C +1C ty, CO 2d
CO,
2.1 2.2
1 Qzl
Qz1 type2-1 186 ~250TC
type3-2 141 ~226C
<5 pm 2a Qz3 type3-2
typel  type2-1
3 CcO, type L -59.3~ -60.5C -39
1 CO,  type2 type3 3 ~-61.2TC 2b CO, CH,
type3 CO, Burruss 1981 th
type2 CO, type2 CO, typel CO, typel -6.1--7.3C
CO, typel type2-1 -1.7~-9C 2d  type2-
3~8 um 2 CO, + 1 ty, clath 5.7
CO, ~9.3C 2c w NaCly,
Qz1 Q2 7.9% ~1.4%
CO,  type2 CO, 10% 2 Qz2
~80% H,0-CO, 2 Q72 type3-2 th
3 type2 2 total 121 ~449C type3-1
type2-1  type2-2 type2-1 2 CO, ty, total 381~437C 2e
H,O type2-2 3 CO, Qz 2
type2-1  type 1 Qz1 type2-2 5 ty total
type2-2  type3 Q2 type2 274~289TC 2e iy
3~10 pm typel =56.8~ —57.9C type2-2
-56.9~ —58.3C 21
3 co, 3 -56.6C typel  type2-
type3 2 16.1~17.3C 17.8
Qz3 Q22 ~30.2C 2g type2-2 ty, clath



26 5 — 523
a O type 3-2 b O type ¢ 2 type 2-1
= 4 type 2-1 = 4 type 2-1 =
45 &5 &5
= = =
I_! 7! I 1 T T 1
1 I
100 150 200 250 300 -61 -56 5 10
#,(total)/"C e 4(clath)/C
d O typel 10 e [ type 3-2
A type 2-1 type 3-1
Ery ey A type 2-2
i 2s typ
= = -
{_|:|| 1 T !7I I I I 1 vav |V|VI !
-8 -6 -1 4 9 100 150 200 250 300 350 400 450
t(c0,)/C t(total)/C
f A type2-2 g A type 2-2 h @ type2-2
# X type 1 £ X type 1 # 5]
< < <
= K = =
T T I I I
-60 =57 =34 15 20 25 30 5 11
./ C t{c0,)/'C t(clath)/’C
i O type 3-2 i [ O type 3-2
type 3-1
10 1 10
EoS &
< <
51 = 5
I I 1 1 I | —}
100 150 200 250 300 350 -10 0
#(total)/C tu(ice)/’C
2
a—d. Qzl e—h. Qz2 i. Qz3 ji. 3
t, total — to— t, CO, — ty, clath — ty, ice —

Fig. 2 Microthermometric data of fluid inclusions in quartz from Tanjianshan gold deposit

a-d. Data of inclusions in Qz 1

e-h. data of inclusions in Qz 2

i. Data of inclusions in Qz 3 j. Th-Ice data of aqueous inclusions in quartz of three

generations. ¢y, total —Total homogenization temperature ¢,,—Final melting temperature of carbonic phases ¢}, CO, —Temperature of homoge-

nization of carbonic phases into carbonic liquid ¢}, clath —Clathrate-melting temperature ¢}, ice —Final ice-melting temperature of aqueous inclusions
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