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Magma mixing in Jiama Cu-polymetalic deposit of Tibet:
Evidence from quartz and feldspar phenocrysts
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Abstract
Quartz and feldspar phenocrysts of igneous rocks in the Jiama Cu-polymetalic deposits were studied by

cathodoluminescence and minor and trace element profiling. The results verify the suitability of quartz and

feldspar phenocrysts as recorders of magmatic evolution, magma mixing and recharge events. The microscopic
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structure of quartz phenocrysts indicate that primary magma has gone through two times of magma mixing
events. After two times of resorption, the recrystallization temperature of quartz phenocrysts was raised by
110°C and 80C respectively, according to the content changing of Ti in zoned quartz. In addition, element con-
centration steps in feldspar phenocrysts ( Ba, Sr, Fe), plagioclase-mantled K-feldspars etc. indicate mixing of
silicic magma with a more mafic magma for several magmatic phases of the porphyry in the Jiama Cu-polymetalic
deposits. Based on the result, the process of magma mixing has been established. At 16 Ma, as a result of as-
thenosphere up swelling and lithosphere dismantling and subsiding, the lower crust remelted and formed potassic
magma containing Mo, forming a primary magmatic chamber in the first generation quartz crystals. During the
post-collisional crustal extension period, shallow emplacement and fluid exsolution of the newly-born adakitic
magma, resulting from the lower crust and rich in metals, water and high f(0O,), and mixed with primary
magma which contained Mo, formed the shallow crustal magma chamber. Owing to the first mixing with mafic
magma, resorption surfaces appeared around the core of quartz phenocrysts. And then, the quartz experienced
stable growth conditions, forming a steady growth zone with low CL contrasts. Gangdise orogenic belt was in a
extensional condition. Under these conditions, quite a few of normal faults were formed. The pressure of the
magma reservoir was reduced rapidly, and there occurred magmatic reemplacement. Owing to the sudden empty
of the magma chamber, the second magma mixing occurred.

Key words: geology, quartz, feldspar, microstructure, magma mixing, Jiama, Tibet

LA-ICP-MS
Hibbard 1981 Lemos
1992 1996 Andersson et al. 1994 Pembroke et
al. 1996 Miiller et al. 2005 2009
Neves et
al. 1995 Pembroke et al. 1996 Slaby et al.
2008 2006
1
° 2010 2010 -
(2]
K,!/
Jsd 1
- I
(1]
. 2009. 0-16-40-80 0-15

(2] . 2010.



30 2 251

\\\\\

[o] AN
llIl-.§§

N EPR \\ g
SO*F

\

| I————— |
[+ [%] 2 [ [ « [1om) s [on]s
K816 P |7 ] & |8 o 9 [ N0 [, 2] 1] @ |12
- ® e KEREROER s
%, b5 RS
/(pm 2%09 7K2010 0 250 500m

®
8
o /—@“{ TE—/\

Yo%y
ZK200 ZK24%?K2&W
® ZK2806

P

87 87

N

R
\g%' 3

6— 7— 8— 9— 10— 11— 12— I—
II— - II1— - 12— 13—
M4— - m— - YS— BS— -

Fig. 1 Geological and tectonic map of the Jiama ore district modified after Zheng et al. 2010
1—Quaternary 2—Sand-slate and hornfels of Lower Cretaceous Libuzong Formation K;/  3—Limestone and marble of Upper Jurassic Duodigou
Formation Jsd  4—Skarnization marble 5—Granodiorite porphyry dike 6—Quartz-albitite porphyry dike 7—Granite porphyry dike 8—Fine-
grained granite dike 9—Skarn 10—Skarn-type orebody 11—Decollement fault 12—Sampling location I —North part of Indian plate
[ —Gangdise-Nyaingentanlha terrane [ 1—Yanshanian-Himalayan Gangdise continental margin magmatic arc [ 2—Nyaingentanlha fault-uplift
[I 3—Yanshanian Cogen-Nam Co back-arc basin  [| 4—Early Yanshanian Baingoin-Lhari continental margin magmatic arc [l —QiangtangSanjiang

composite terrane  YS—Yarlung Zangbo plate suture belt BS—Bangong Co-Nujiang plate suture belt JS—Jinshajiang suture belt
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Fig. 2 Petrochemical characteristics of porphyry bodies in the Jiama ore district
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Fig. 3 Textures of quartz phenocrysts from early porphyry in the Jiama ore district
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Fig. 5 Resorption surfaces of quartz phenocrysts from the Jiama ore district
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Fig.

6 Quartz-mantled K-feldspar in the Jiama are district (Sample is quartz-diorite porphyrite; No. ZK2010-493.8)
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Fig. 7 Trace element characteristics of quartz phenocrysts from the Jiama ore district
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1 LA-ICP-MS
Table 1 LA-ICP-MS analyses of trace element concentrations in quartz phenocrysts from porphyries in the Jianma ore district
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R w5 B Ti Al K Fe & e E Ti Al K Fe
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ZK2804
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2 Ti
Table 2 Increase of Ti content and quartz crystallization temperature before and after major resorption episodes
documented by the chemical zoning of quartz phenocrysts
« o w T 100  wTi 1076 AT
Teplice Eastemn Erzgebirge 0.8 <22 =2 58 n=6 +9742
Schellerhau Eastern Erzgebirge 0.8 <2 w=10 P 9742
Altenberg-Frauenstein Eastern Erzgebirge | <3 w10 9 -1l Lssiq
Altenberg-Frauenstein Eastern Erzgebirge | 9 -1l 120 n—4 B
Beucha NW Saxony 1 28 n=9 88 n=26 +118+2
Hammarudda Aland 1 154 n=16 211 n=7 +44+1
1 248 n=9 426 n=9 +109+1
1 236 n=7 403 n=7 +77+1
1 115 n=4 150 n=4 +81+1
LA-ICP-MS a TiO, TiO, Hayden et al. 2005 AT n
Miiller et al. 2009
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838 C Sa
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946 C 108 C 11
w Ti 236 <10 2—~3 2
859 C w Ti 403 %1076
936 C 771 C
Bruhn et al. 1996 Smith et
al. 2004 11 4
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w Ti 150 107° 823
T 81 C
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