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Direct record of primary fluid exsolved from magma: Evidence from
unidirectional solidification texture (UST) in quartz found in Qulong
porphyry copper deposit, Tibet
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Abstract

The unidirectional solidification texture (UST) is usually an anisotropic texture defined by thin (2 mm to
50 mm) and alternate bands of crenulate and coarse-grained prismatic quartz (comb quartz) and microcrystalline
aplite porphyry. Such a texture has also been found developed along contacts of porphyritic intrusions. The
UST, found in the Qulong deposit, is characterized by continuous veins of comb quartz at the porphyry contact.
Apical terminations of quartz crystals are pointed to the porphyry intrusion. Despite the fact that quartz in UST
is optically continuous, the cathodoluminescence (CL) image reveals concentric growth zones in coarse-grained
prismatic quartz. Some quartz in the unidirectional solidification textures shows equant bipyramidal and hexago-

nal growth forms, indicating characteristics of high-temperature B-quartz. Re-entrants and in some cases embay-
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ments, along with irregular overgrowths, imply resorption. Primary inclusions in the UST quartz are dominated

by hypersaline liquid inclusions. Microthermometric experiments reveal that the inclusions exhibit homogeniza-

tion by halite (or anhydrite) dissolution between 400C and >590°C, whereas the vapor disappearance ranges

from 200C to 333°C . The true trapping temperature must have been much higher (=573°C), given that these

inclusions were trapped during the growth of equant bipyramids of f-quartz. Reconstruction of the pressure-tem-

perature trapping conditions confirms that these inclusion fluids were probably trapped at an unbelievably high

pressures (=150~200 MPa), which accounts for the existence of a relatively large magma chamber below the

Key words: geology, unidirectional solidification texture (UST), exsolving, porphyry copper deposit, Qu-

deposit.
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Tectonic location A modified from Hou et al. 2004b and simplified geological map B modified from Yang

2006 of the Qulong porphyry copper deposit
AKS—Ayimagin-Kunlun-Mutztagh suture JS— Jinsha suture BNS—Bangong-Nujiang suture

et al.

IYS—Indus-Yalu suture 1—Quaternary 2—
Eastern porphyry related to mineralization 3—Wastern granite porphyries unrelated to mineralization 4—Rongmucuola pluton 5—Yeba Forma-

tion 6—Strike-slip fault 7—Fault with indeterminate nature 8—ILocation of drill hole containing UST quartz
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Fig. 3 Microscopic A and cathodoluminescence CL. B C D images of the UST in Qulong showing distinctive concentric

growth zones B hexagonal growth forms C and resorption of quartz C D in the UST
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Fig. 4 Back scattered electron BSE and CL images of the UST at Qulong showing late fractures and resorption

Ksp—K feldspar Anh—anhydrite Qz—quartz
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Fig. 5 Fluid inclusion assemblage in the UST quartz in which the primary inclusions are dominated by hypersaline liquid
inclusions. Daughter minerals of halite and anhydrite are common in the inclusions
L— liquid V— vapor H— halite Anh— anhydrite XI and X2 are undeterminated daughter minerals

4.1

1 UST
Table 1 Microthermometric results of hypersaline liquid inclusions in the UST quartz from Qulong
pm % t, C tm NaCl C tm Anh C w NaCl, %
LVH 13X10 5 333 470 55.7
LVH 12X 8 10 320 430 50.6
LVH 10X 10 5 304 376 563 44.5
LVH 11X7 8 200 400 570 47.1
LVH 13X6 5 230 413 >505" 48.5
LVH 14X 18 10 233 415 >5907 48.8
LVH 20X 10 8 258 487 >560" 58.0
Linkam THMS600 o Bischoff Bischoff 1991 th
tm NaCl tm Anh #
UST B

Hedenquist et al. 1994

Harris et al. 2003
UST
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2 Gustafson et al. 1975 1995
Table 2 General classification of veins in porphyry-type deposits after Gustafson et al. 1975 1995
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