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Origin and geological significance of granulites from Qiongzhong complex

XU De-ming, MA Da-quan, ZHANG Ye-ming and XIE Cai-fu
(Yichang TInstitute of Geology and Mineral Resources, Yichang 443003, China)

Abstract: Petrological and mineralogical characteristics of the granulites from the Qiongzhong complex were
studied in this paper, and the temperature and pressure conditions for the formation of the granulites were esti-
mated by a variety of geothermometers and geobarometers. The results show that the granulites belong to typical
low-pressure granulites formed in an environment of high-temperature and low-pressure (low p/T"), with peak
temperature being 824 = 15C and corresponding pressure lower than 0.5 GPa. The granulites were cooled dur-
ing late retrograde reaction which terminated at the temperature of 705°C , with the corresponding pressure near
the peak. Therefore, the p-T path of the low-pressure granulites from the Qiongzhong complex was clockwise,
composed of two phases of heating during early slow decompression and nearly isobaric cooling (IBC) during late
retrograde reaction. Combining characteristics of the p-T path of the granulites with the features of relatively
weak deformation and regional tectonic setting, it is considered that the low-pressure granulites from the
Qiongzhong complex were formed in an environment of crustal extension. The possible mechanism is as follows:
because the crust was thinned by extension, the crustal heat flux was raised by the introduction of magmas gen-
erated through decompression of the asthenosphere, and then prograde metamorphism took place in the overlying
rocks (including crystallized magma) ; afterwards the geothermal gradient disturbed by extension was restored to

normal gradient and, as a result, the clockwise p-T path composed of two phases of heating during decompres-
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sion and nearly isobaric cooling (IBC) was produced.
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Fig. 1 Sketch geological map of the Qiongzhong metamorphic complex in Hainan Island
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Fig. 2 Microstructure of the granulites from the Qiongzhong complex
a— 1650-2 b—
D326 Opx— Cpx— Pl— Bi— Mt—

a—biotite two-pyroxene granulite consisting of plagioclase orthopyroxene  clinopyroxene and few of biotites with granoblastic texture sample

1650-2 b—orthopyroxene contained fine exsolution of clinopyroxene lamellae and rimed by clinopyroxene plagioclase and magnetite sample B326

Opx—orthopyroxene Cpx—clinopyroxene Pl—plagioclase Bi—biotite Mt—magnetite
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Table 1 Microproble analyses of minerals of granulites from the Qiongzhong complex

B334
B326a B326b B332 B323 B326a B320b B332 ’ B323 B326b B332 B334 B332 B334

SO, 50.27 50.63 51.29 51.09 49.33 50.22 50.78 49.25 51.07 36.43 37.16 36.89 35.96 48.99 44.26
TiO, 0.25  0.31 0.27 0.03 0.16 0.07 0.05 0.22 0.18 5.03 5.37 4.30 4.42 0.95 1.95
ALO; .55 1.15 1.10 0.72 0.68 0.64 0.57 1.54 0.45 13.88 13.33 13.54 13.88 5.68 9.60
FeO™ 12.86 12.78 10.93 26.71 30.60 32.03 28.67 29.50 30.52 17.21 17.75 15.12 17.51 12.57 15.50
MnO 0.3 0.35 0.53 0.59 0.69 0.51 1.00 0.86 0.89 0.08 0.07 0.32 0.07 0.43 0.18
MgO 11.58 11.55 12.62 19.23 16.14 15.78 18.19 16.33 17.06 12.50 12.53 14.09 12.36 14.76 11.30
CaO 22.66 22.66 22.42 0.92 1.04 1.01 0.97 1.03 0.97 0.14 0.30 0.16 0.22 12.11 12.05
Na,O 0.38 0.46 0.07 0.08 0.20 0.07 0.16 0.21 0.25 0.17 0.22 0.41 0.29 0.92 1.71
K,O 0.00 0.02 0.00 0.00 0.01 0.00 0.03 0.00 0.00 10.03 10.20 10.97 10.07 0.60 1.21
Total 99.89 99.91 99.23 99.37 98.85 100.33 100.42 98.94 101.39 95.47 96.93 95.80 94.78 97.01 97.76

0=6 0=6 O=11 0=23
Si 1.926 1.939 1.955 1.964 1.952 1.962 1.956 1.936 1.962 2.768 2.789 2.786 2.763 7.1962 6.6222
Al 0.070 0.052 0.045 0.033 0.032 0.029 0.026 0.064 0.020 1.232 1.179 1.205 1.237 0.804 1.378
A" 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.008 0.000 0.011 0.000 0.000 0.020 0.181 0.315
Ti 0.007 0.009 0.008 0.001 0.005 0.002 0.001 0.007 0.005 0.287 0.303 0.244 0.255 0.105 0.2194
Fe¥' 0.136 0.131 0.046 0.064 0.106 0.071 0.109 0.088 0.096 0.000 0.000 0.000 0.000 0.401 0.060
Fe! 0.271 0.274 0.301 0.790 0.898 0.970 0.806 0.875 0.877 1.093 1.114 0.955 1.125 1.130 1.877
Mn 0.011 0.011 0.017 0.019 0.023 0.017 0.033 0.029 0.029 0.005 0.004 0.020 0.005 0.0535 0.0228
Mg 0.661 0.659 0.717 1.102 0.952 0.919 1.044 0.957 0.977 1.416 1.402 1.586 1.416 3.2323 2.5205
Ca 0.930 0.930 0.915 0.038 0.044 0.042 0.040 0.043 0.040 0.011 0.024 0.013 0.018 1.9057 1.9315
Na 0.028 0.034 0.005 0.006 0.015 0.005 0.012 0.016 0.019 0.025 0.032 0.060 0.043 0.262 0.496
K 0.000 0.001 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.972 0.976 1.057 0.987 0.1124 0.2309
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3 Table 2 Two-pyroxene temperature of granulites from the
Qiongzhong complex
3.1 Xx a$ ;;xzﬁzob Xpx a(n)fg’;saz()é 1, C 1, C
B326a  0.485 0.211 0.031 0.291 823 861
2 3 Wood 1973 B326b  0.513  0.204 0.03 0.294 809 850
Wells 1977 B332 0.436 0.254 0.035 0.296 839 870
839C 824°C 850 ~870°C 860C ti  Wood Banno 1973 ¢, Wells 1977
3 —_
Table 3  Biotite-orthopyroxene temperature of granulites from the Qiongzhong complex
X XW X X3P Xk X Kd tC
B323 0.504 3 0.3894 0.1024 0.0039 0.5824 0.4172 0.9277 825
B326b 0.4973 0.3952 0.107 5 0.0000 0.5134 0.484 1 1.1867 704
B332 0.569 5 0.3428 0.0877 0.000 0 0.564 0.4352 1.282 707
B334 0.502 8 0.3995 0.090 7 0.0070 0.5255 0.4717 1.1295 750

1999
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