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Application of melt inclusions to estimating ore-forming pressure (depth)
of granite-related ore deposits
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Abstract

In the granite-related ore deposits, the differentiation of volatile-rich melt or fluid from granitic magma con-
stitutes one of the key factors controlling the emplacement depth as well as the migration and enrichment of ore-
forming elements. In these processes, the coexisting melt and fluid inclusions can mutually constrain entrapment
conditions, and then a series of geobarometers can be induced. The depth estimated by such barometers repre-
sents differentiation that occurred and can help ore exploration work in granite areas. These barometers include
methods of fluid inclusions coexisting with melt inclusions, melt inclusions and crystal-rich inclusions. The main

difficulty in application of these barometers is the melt inclusion microthermometry. At present, Linkam serial
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heating stage, cold-seal pressure vessels, and hydrothermal diamond anvil cell are the main facilities for heating

melt inclusions, which have their respective advantages and shortcomings. In China, especially in Nanling re-

gion, many granite-related ore deposits have geological features suggesting the differentiation of magma, which

can meet the requirements of applying barometers related to melt inclusions to the study of ore-forming depth.
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Fig. 1 Photos of different types of melt inclusions
a. Devitrified amorphous melt inclusion (GL—glass, Cpx—clinopyroxene, after Portnyagin et al.» 2000); b. Crystallized melt inclusion

(erystal in inclusion is mainly muscovite);s ¢—Melt inclusion altered by late hydrothermal fluid Cafter Frezzotti, 2001)



1004 2011
1c
Audétat 2008 Santa Rita
Cave Pea Mo-Nb- Cu-W
Mole Granite
Lowenstern 1995
1b H,O-NaCl Santa
Rita
Frezzotti 2001 3A
0.6 w NaCly,
33% H,0-NaCl ~0.5
w NaCly, 20%~21%  H,O-NaCl
3B 700 ~740C
Walker H,O-NaCl -
2003 Snelling 2008 London 2009 Nabelek et 128 MPa - 4
al. 2009 2.2 H,0
H,O
H,O
2A 2B
2C 2D
2E 2F
Audétat 2008
Stronghold
2
ty 396 ~ 421TC w NaCly, 3.1% ~
6.2% 0.6~0.7 H,O
150~180 MPa 5
Montana  Stillwater
2.1
CO, Hanley
2008 CO, +



§30% Hel PHRE: B BERIEMFIR AT IRERIE T GREE J7 TN 1005

20 pm

2 AFIZEEFE S PIR ORGSR EEAN LIS
AB. AR S 5 A R AR TR P P R R B L R B R AR R AR B 2 R B (Zajacz et al. > 2008): CD. B KRR K4 1] dd I i
AT 2 LA IR B R B AR RN AR B B AR R i (Zajacz et al. » 2008); E. R Z Hi4h LIN/K Orlovka amazonite 5 it & B AR B0 R 20 4 A 4
IRV R B AR S PR ZE R (Thomas et al. » 2009): F. NVH H R 6 A B0 R Z 2 BEIE B A R 0 1 A G 2 AR AN A4 B0 25 4. SMIT—
TERR IR RS FI—mAR B R SMET—HERR #6948 7R - AR 24
Fig. 2 Assemblages of co-exiting melt inclusion and fluid inclusion from different rock samples
A, B. Miarolitic quartz crystal in a granite from Russia and the co-existing melt and fluid inclusion assemblage in the quartz crystal Cafter Zajacz et
al.» 2008); C, D. Transitional position from granite to miarolitic cavity from a granite in Italy and the co-exiting melt and fluid inclusion assem-
blage in the transitional positions E. Melt and fluid inclusion assemblage in beryl from the Orlovka amazonite granite; Russia (after Thomas et al. »
2009): F. Melt and fluid inclusions from the granite in the Jiajika pegmatite deposit, Sichuan; SMI—Silicate melt inclusions FI—Fluid inclusion:
SMFT—Silicate melt-fluid inclusion
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Fig. 17 Photos of crystal-rich inclusions in pegmatite deposits
A. Crystal-rich inclusions in spodumene from the Tanco deposit witha b ¢ being H,O bubble zabuyelite and spodumene respectively after An-
derson et al. 2001  B. Crystal-rich inclusions in beryl from the Orlovka amazonite Li-Be deposit Russia with the daughter crystal being beryl

after Thomas et al. 2009  C. Crystal-rich inclusion in spodumene from the Jiajika ore deposit southern Sichuan China after Li 2007
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1
Table 1 The advantages and disadvantages of three types of equipment for homogenization experiment of melt inclusion
Linkam
<1.0 mm
<0.25 mm
1 200 MPa 1GPa
1 000C 850TC 900C
H,0 H,0
0.01C min 0.01C min
8§~10h
Linkam CH, O,
H,
1 2 HDAC
Thomas etal. 2006  Li 2009
HDAC
HDAC
Linkam Bassett et al. 1993  Schtnidt et
al. 1998 Chou 2003 Darling et al. 2002
Webster et al. 2006 HDAC H,O

CH,

2
Table 2 Applicable manometer of melt and fluid inclusion for different types of granite-related deposits
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Fig. 22 Miarolitic cavity, pegmatoid cyst> and pegmatoid crust in granite from typical granite-related ore deposits
A. Pegmatoid in granite from the Xianghualing deposit, Hunan; B. Miarolitic cavity in granite from the Xianghualing deposit, Hunan; C. Pegma-
toid in granite from the granite type Limu deposit, northeastern Guangxi: D. Miarolitic cavity in granite from Qitianling granite, southern Hunan:
E. Pegmatoid cyst in Qianlishan granite from the Shizhuyuan deposit; F. Miarolitic cavity in Qianlishan granite from the Shizhuayuan deposit: G.
Pegmatoid crust in the upper granite from the 106 level of the Taoxikeng deposit; southern Jiangxi
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