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Petrogenesis of amphibolite facies garnet clinopyroxenite from the Mama
valley, Cona area, southeastern Tibet
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Abstract: Garnet clinopyroxenites were found in Mama valley of Cona area, southeastern Tibet. They are en-
closed as lenses in the garnet sillimanite gneisses of the Greater Himalayan Crystallines and consist of Fe-rich an-
hedral garnet, diopside with high Fe?* /(Fe?* + Mg) ratio, quartz, Ti-poor ferrohornblende and magnetite, to-
gether with such accessory minerals as zircon and apatite. The garnet grains somewhat exhibit zoning patterns
formed in the prograde metamorphism. Whole-rock compositions of the garnet clinopyroxenites are characterized
by high Si0,(59% ~61% ), Fe,O;(18% ~19% , total iron), CaO (12% ~13% ) and ALO5(5.3% ~5.4% ).
Solid-phase thermobarometry reveals recrystallization of the garnet and diopside at temperature of 650 ~700 C
and pressure of 0.8 ~1.0 GPa. Texture, mineral paragenesis and compositions, therefore, indicate probable
derivation of the garnet clinopyroxenites from dehydration-driven partial melting of Fe-rich amphibolites in the
middle crustal levels. Thus an example of amphibolite facies garnet clinopyroxenites is presented in this study.
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Fig. 2 Field photographs and microphotographs
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a—field photograph showing the low angle north-dipping of the garnet sillimanite gneisses b—garnet clinopyroxinite as a lens in the garnet

sillimanite gneisses ¢ d—microphotographs showing minerals and textures of garnet clinopyroxenite
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1 wp %
Table 1 Selected mineral compositions of garnet clinopyroxenite
643005 643006
Grt Cpx Amp Cpx Grt Grt Grt Grt Grt
Sio, 37.02 49.38 45.67 49.89 36.71 36.92 36.93 37.18 37.11
TiO, 0.05 0.06 0.06 0.13 0.08 0.08 0.17 0.11
ALO; 20.60 0.60 6.63 0.81 20.44 20.66 20.92 20.61 20.49
Cry0; 0.08 0.03 0.03 0.01 0.09 0.06 0.02 0.09 0.08
MnO 1.28 0.15 0.13 0.25 1.21 1.30 1.35 1.20 1.20
FeO 29.60 20.89 26.12 20.66 27.53 27.84 28.37 27.09 27.86
MgO 0.75 5.91 5.22 5.67 0.78 0.65 0.56 0.79 0.78
CaO 10.57 22.27 11.78 22.71 12.11 12.09 11.23 12.66 12.45
Na,O 0.01 0.14 0.55 0.11 0.00 0.02 0.01
NiO 0.01 0.01 0.02 0.01 0.01 0.00
Sum 99.97 99.42 96.20 100.23 98.94 99.59 99.39 99.80 100.08
12 6 23 6 12 12 12 12 12
Si 2.971 1.962 7.191 1.967 2.964 2.964 2.973 2.973 2.962
Ti 0.003 0.002 0.007 0.004 0.005 0.005 0.000 0.010 0.007
Al 1.949 0.028 1.230 0.038 1.945 1.955 1.985 1.942 1.928
Cr 0.003 0.000 0.004 0.000 0.003 0.002 0.001 0.003 0.003
Mn 0.087 0.005 0.018 0.008 0.082 0.088 0.092 0.082 0.081
Felt 0.102 0.055 0.028 0.114 0.105 0.071 0.089 0.133
Fe** 1.884 0.639 3.438 0.653 1.745 1.764 1.839 1.723 1.727
Mg 0.089 0.350 1.225 0.334 0.094 0.077 0.067 0.094 0.093
Ca 0.909 0.948 1.987 0.959 1.048 1.040 0.968 1.085 1.065
Na 0.002 0.011 0.168 0.009 0.000 0.000 0.003 0.000 0.001
Ni 0.001 0.000 0.003 0.000 0.000 0.000 0.001 0.000 0.000
Pyr WALTRMNN 3.16 2.61 2.26 3.15 3.13
Alm 58.78 59.40 61.99 57.76 58.23
Spe 2.78 2.97 3.10 2.73 2.74
Gro 29.40 29.61 29.01 31.73 29.04
And 5.74 5.32 3.62 4.48 6.73
Uva 0.14 0.10 0.03 0.15 0.13
Cameca SX51
15 kV 10 nA 2 pm 5% Esawi 2004 Excel
Fe?* Droop 1987 Rickwood 1968 Kretz 1983
2 wg %
Table 2 Bulk rock compositions of garnet clinopyroxenite
SiO, TiO, ALO; Cr,O5 Fe,05 MgO MnO CaO Na,O K,O P,05
643005  60.75 0.41 5.30 0.03 18.42 2.87 0.36 12.36 0.08 0.01 0.59 100.21
643006  58.78 0.45 5.42 0.04 19.26 2.85 0.36 12.80 0.05 0.02 0.59 99.71
XRF 3080E GSR-15 0.5%
2% Fe'  XRF Fe?*
CaMgSi,Og Cpx + CaAlLSiOy Cpx = Mukhopadhyay 1991

2 3C33A12 Si3012 Grt

+1 3 Mg3AIZSi3012 Grt
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