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Features and evolution of metallogenic fluid in Jiadanggen porphyry copper
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Abstract

The Jiadanggen porphyry copper deposit was discovered in recent years, but its research is very insufficient.
This paper mainly deals with the homogenization temperature of fluid inclusions and the evolution tendency of
ore-forming fluid. The fluid inclusions in the pluton and quartz veins are characterized by abundantly daughter
minerals-bearing inclusions in which daughter minerals composed of halite, sylvite, gypsum, chalcopyrite,
pyrite and hematite. The presence of gypsum and hematite imply oxidation environment at the early stage of
magmatic crystallization. The microthermometric analysis of inclusions reveals that the metallogenic fluid con-
sists of both high-temperature, hypersaline fluids and medium-low temperature, low salinity ones. High tempera-
ture, hypersaline fluids with temperature of over 440C , salinity of 30% —82% , and average salinity of 47.3%
~67.5% directly resulted from the fluid exsolution from a shallow crystallizing melt at the final stage. The

medium-low temperature and low salinity fluid with temperature concentrated in 220 ~3607C and salinity lower
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than 20% was mainly derived from meteoric water, probably mixed with later-stage magmatic hydrothermal flu-
ids. This paper explains the importance of fluid mixing in the ore-forming and unloading process on the basis of
the hydrogen and oxygen isotopic composition. The temperature of veined quartz is between 280°C and 440C ,
and the temperature of beresitization is between 240°C and 340°C , which are the main temperature intervals of
mineral precipitation.

Key words: geochemistry, porphyry copper deposit, fluid inclusions, geochemistry, fluid mixing,
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Fig. 1 Schematic geological map of the Jiadanggen porphyry copper deposit

1—Quarternary 2—Late Tertiary E"lashan Foramtion 3—Dakendaban Group 4—Porphyraceous granodiorite 5—Granodiorite

6—Quartz diorite 7—Fault 8—Deposit 9—]Jiadanggen ore district
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3 Table 1 Fcatures and representative temperature internals
of variable samples from the Jiadanggen porphyry deposit

3 . 1 0()
JDG-02 202~297C 83
JDG-03 434~3524C 100
IDG-06 301~443C 100
JDG-07 360~510C 75
JDG-08 320~490C 73
JDG-10 228~320C 100
JDG-11 367~559C 75
JDG-14 200~260C 100
JDG-15 200~420C 78

. 2004.
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Fig. 2 Microphotographs of fluid inclusions in the Jiadanggen porphyry copper deposit
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Fig. 3 Histogram showing homogenization temperature distribution for different types of fluid inclusions

in the Jiadanggen porphyry copper deposit
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Fig. 4 Histogram showing salinity distribution for different types of fluid inclusions in the Jiadanggen

porphyry copper deposit
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Fig. 6 Histogram showing density distribution of fluid inclusions in the Jiadanggen porphyry copper deposit
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Table 3 Homogenization temperature pressure and density
of fluid inclusions in the Jiadanggen deposit

g e’ MPa C
L 0.63 22.9 380
Vv 0.46~0.75 29.2~74.2  404~546
[LHa 0.6~1.20 12.5~50 386~ 530
LHaOth 0.55~0.91 18.3~60 416~556
LHa 1.06~1.12 6~37.5 300~510
A\ 0.6~0.78 32.1~35.4  430~440
LHaOth 0.74~0.79 24.6~26.7 = 445~456
VHa 1.05 9 328
L 0.74 11 320
Vv 0.62~0.78 17.5~27.5 364—~406
LLHa 0.91~1.20 5~36.7 301~531
LLHaOth 0.8~1.13 13.3—28.3 290468
L 0.63~0.74 11-22.9 320~380
A\ 0.46~0.78 17.5~74.2  364~530
LHa 0.6~1.20 6~37.5 300~531
LHaOth 0.55~1.2 13.3~60 390~556
0.9 g e’ 1.1 g em® 0.62~
1.20 g em’ 0.7¢g cm’ 1.0g em’®
0.6-1.12 g em’® 0.7
g cm’ 1.0g cm?® 6

Roedder et al.

1980

Cline et al. 1994 NaCl-
H,O NaCl-H,O
Driesner et al. 2007 NaCl-H,O
pt  px 7
5~36.7 MPa 27 MPa km
185~ 1359
m 10 MPa km
500~3670 m
12.5~74.2 MPa
463~2748 m 1250 ~7420 m
4
4
Dv.svow = 116%0 ~ — 126%o
—122% %0 2.6%0~6.7%0 5.0%0
dDy.svow
—132%0~ — 145%o —137% &0 0.9%0 ~
4.7%0 2.8%o
BDSISOHZO 8
D= — 117%0 ~ — 145%o S‘SOHZO: —9.40%0 ~
—1.66%o
“ 3180

2009
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4
Table 4 Comparison of hydrogen and oxygen isotopes between different porphyry deposits
3Dv.svow %o 310 %o 31801420 %60 t C
JDGO3 —123 5.9 —4.55 230
JDGO4 117 5.8 —4.14 240
JDGOS —116 6.5 -5.70 200
JDGO6 - 126 4.6 —4.85 250
JDGO7 —-132 2.9 —1.66 400
JDG10 —135 4.7 —3.45 280
JDG13 —145 0.9 —3.66 400
JDG14 - 125 2.8 =9.40 200
JDG15 —-123 2.6 -5.16 290
JDGI16 - 125 6.7 —3.24 240
29-2 —100 8.8 1.38 320
29-3 —102 8.2 0.65 316
1984 M7-325 -95 10.3 3.79 350
MS8-391 -98 7.3 0.81 350
WW-2 -53 16.5 8.82 280
WW-3 - 62 16.3 8.65 280
1994 Ww-4 —46 16.9 9.99 300
021-2 -52 8.5 2.65 330
QL-409 =71 9.2 2.31 300
2006 QL-419 —78 11.2 4.31 300
305-3-1 — 66 9.4 -5.1 160
305-3-2 —68 12.3 -2.2 160
305-3-3 - 69 10.8 -1.4 190
2009 305-2-1 - 69 11.0 -1.2 190
305-2-2 =70 10.9 -1.3 190
1000Ina =3.38x10°T72-2.90 Clayton et al." 1972
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