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Cu isotope fractionation during magma evolution process
of Qulong perphyry copper deposit, Tibet
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Abstract

In order to explore the problem that whether Cu isotope fractionation would happen in magmatic evolution
process or not, this paper analyzed Cu isotope compositions of the granodiorite pluton and dioritic enclaves from
the Qulong porphyry copper deposit, which have the same source but different evolutional stages. The results
show that the 8 ®Cu values of dioritic enclaves are in the range of +0.08%0~ +0.35%0, +0.25%0 on average,
and the § % Cu values of granodiorite pluton are + 0.42%0 ~ + 0.87%0, + 0.60%0 on average. The mean
difference value is about +0.4%o0, and the 8 ®Cu values are somewhat positively correlated with the SiO, con-
tent. Considering the geological and isotope factors, the authors hold that the difference of Cu isotopic composi-
tions between the dioritic enclaves and the granodiorite pluton might be attributed to the reason that the Cu iso-

tope fractionation occurred during the magmatic evolution process. During the Miocene magmatic evolution pro-
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cess, 3 Cu would first enter gas phase along with volatiles such as HS™ and Cl~ when the magma experienced the

degassing process, which then led to the relative enrichment of ®Cu in remaining magmtic melt. In addition,

the differences of Cu isotopic compositions might have also been related to the crystallization differentiation of

such minerals as plagioclase, amphibole and biotite in the magmtic evolution process. In the mineral crystalliza-

tion differentiation process, the ®*Cu would enter mafic minerals whereas the residual melt was relatively en-

riched with ®Cu.

Key words: geochemistry, Cu isotope fractionation, magmatic evolution, magma degassing process,

fractional crystallization, Qulong, Tibet
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Table 1 Copper isotope compositions of granodiorite pluton and dioritic enclave from the Qulong ore district

w Si0, % w Cu 107° w Fe % 3 %Cu %o +SE
QLO02-1 66.4 42.8 4.03 0.65 0.017
QL02-2 67.6 49.1 3.88 0.55 0.034
QL02-3 68.3 18.5 3.71 0.52 0.031
QL02-6 - - - 0.45 0.012
QL02-7 66.1 45.4 4.28 0.50 0.02
QLO02-8 67.1 156 3.59 0.53 0.018
QLO02-10 66.8 25.9 3.80 0.42 0.023
QLO02-11 65.8 28.3 3.96 0.76 0.025
QL02-13 67.0 88.7 3.83 0.87 0.022
QLO02-15 66.3 60.2 4.00 0.60 0.001
QLO02-16 67.6 111 3.53 0.52 0.031
QL02-22 66.3 954 4.01 -=0.02 0.002
QL02-26 66.6 106 3.98 0.68 0.037
QL02-27 67.1 51 3.87 0.77 0.023
QL02-28 66.9 28.8 3.86 0.50 0.013
QL02-5 61.5 171 5.93 -0.48 0.017
QLO02-18 55.0 923 9.30 0.33 0.022
QL02-19 57.8 1130 7.92 0.08 0.095
QL02-20 55.5 1287 9.05 0.25 0.021
QL02-24 59.1 130 6.41 0.35 0.021
w S0, w Cu w Fe 2008b “ ="
15 §%SCu §%Cu —0.46%0 ~
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+0.42%0 ~ + 0.87%0 +0.15 %o +0.03£0.42 % Lietal. 2009
+0.60% 5 3 %Cu 5 % Cu
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