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Abstract This paper presents the petrologic characteristics of the granulite facies metamorphic rocks found for the first time in the
eastern Nanling, South China. Their protoliths are sedimentary rocks based on the mineral assemblages and compositions. Petrogenetic
grid and 7-P calculations indicate that the peak metamorphism took place at temperature of 750 ~ 880°C and pressure of ~ 1. 1GPa.
It is suggested that these surficial sediments were carried into lower crust by some tectonic processes, and underwent granulite facies
metamorphism. P-T-¢ path of isothermal decompression indicates rapid exhumation history, which was likely related with Mesozoic
extension. The compositions of the Nanling granulites are evidently different from those of mafic granulite xenoliths in the coastal region
of southeastern China, implying that the lower crust components beneath both regions are possibly different. Accordingly, the distinct
type of granites in both regions resulted probably from the difference of lower crustal composition.
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Sketch geological map of Taoxi region of southwestern Fujian province (after Zhang ez al. , 2000)
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Fig.2 Micro-photographs of granulite facies metamorphic rocks from southwestern Fujian Province

A -F are for sample TX-104 and G — H for TX-1. B, C and H are under crossed polars and the others in plane polarized light.

A. relationship of sillimanite with kyanite and magnetite; B. exsolution texture of orthoclase; C. exsolution lamellae in inner portion of

antiperthite and Na-rich plagioclase on the rim; D. relict kyanite in plagioclase; E. prismatic sillimanite penetrating and cutting residual

kyanite; F. spinel coronae on the rim of garnet and chlorite replacing garnet; G. slightly directional diopside; H. clear cleavage of Ca-rich

plagioclase ( center) and diopside surrounded by chlorite (upper-right). Scale bar at bottom-left is from 0. 05 ~ 0. 2 mm. Mineral

abbreviations in photographs and Fig. 3 are after Kretz (1983).
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Table 1 Mineral compositions and P-T estimations of the granulites of SW Fujian
& TX-104 TX-1
R4S Ky Grt Bt Pl-c Or Pl-r Mic-e Sil Ms Chl Di Bt Pl Kf
Sio, 36.85 37.13 35.50 64.58 64.31 64.67 65.37 36.33 46.17 26.78 50.42 37.25 47.42 63.20
TiO, 0.01 0.04 4.26 0.01 0.04  0.02 0.00 0.04 0.00 0.66 0.07 3.25 0.03 0.01
Al, 0,4 62.18 22.97 18.97 22.05 19.46 21.57 19.09 62.14 35.88 19.00 1.19 16.19 33.06 19.48
FeO 1.04 28.34 18.75 0.01 0.00 0.17 0.02 0.93 2.25 25.80 10.59 17.99 0.04  0.00
MnO 0.01 4.23 0.21 0.00 0.00 0.01 0.06 0.02 0.01 0.71 0.44 0.26 0.08 0.03
MgO 0.00 6.14 9.70 0.01 0.00 0.00 0.00 0.03 1.01 10.81 12.17 11.44 0.01 0.00
Ca0 0.02 1.07 0.07 3.51 0.16 2.56 0.08 0.00 0.01 0.16 24.56 0.01 16.81 0.06
Na, O 0.02 0.03 0.11 9.39 2.52  10.17  0.66 0.00 0.32 0.00 0.22 0.06 2.14 0.75
K,0 0.01 0.00 8.71 0.18 12.66 0.25 14.78 0.00 9.73 0.14 0.01 9.36 0.05 15.50
Total 100.14 99.95 96.23 99.73 99.15 99.44 100.06 99.50 95.38 84.05 99.68 95.80 99.64 99.03
Mg 0.28 0.48 0.44 0.43 0.67 0.53
An, Wo, Alm 63.08 16.9 0.8 12.0 0.4 49.4 81.0 0.3
Ab, En, Pyr 24.34 82.0 23.0 86.5 6.3 34.0 18.7 6.8
Or, Fs, Sps 9.53 1.1 76.2 1.4 93.2 16.6 0.3 92.8
Hb IR s T Grt-Bt Or ~Pl-c Mic-e ~ Pl-r Grt-Sil-P1-Qtz Cpx-Bt Kfs-Pl
&M TH G&S ST W&S ST W&S GH PE PE ST W&S
P (GPa) 1.1 1.1 1.1 1.0 1.0 0.3 0.3 1.15 1.10 0.5~1.0
T (C) 878 853 835 663 743 375 422 850 850 730 ~780 751 ~821 760 ~827

* TR AT TXA8800 Y, IR A% S s v JE 15KV, BRELH 10 8A, mFHR AR <lpm, FHH YIS R Kretz (1983) ,Mic-e 24
RHEA B A 2580, An, Ab, Or; Wo, En, Fs fil Alm, Pyr, Sps 23 3% B FH A, MEA AR F AR S RETHRS W&
X 1&M- Indares & Martignole (1985); TH- Thompson (1976); G&S- Ganguly & Saxena (1984 ); ST- Stormer (1975); W&S- Whitney and

Stormer (1977) ; GH- Ghent (1976) ; PE- Perchuk et al. (1985).
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), M EATH TR 2 & A4 F BN 3-8 10 L1, BB FERE IR
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AR B RRRLE A8 A F (Zhou er al. , 2000; Yu et al. |
2003) , EFMAFBATRERBEIRARER (ESBRIHEERE)
AR ( LIESR - 48 1B KA N ) TEA R G K A

FERNREERR, 5—75H,750 ~870°C iy & R B R X
SepRbLE A A R AT R R A B A R, SER BRTER
EF( >0.4GPa) H = BRI TH 28 B T RE 2 Hh 40 7 Rl E A
J{#) (Le Breton & Thompson, 1988; Vielzeuf & Holloway,
1988). Gardien 4£(1995) 7£ 1.0GPa & J7 T B BK b5 R SC 56
WA Zm B RRE R E LR 750°C X i B = Bl A
HE, TAMTAMBLARTE 825CRIEFRET Btk
FHEAATE M . #E 900°C LR, 18 il 7= A= 1 5 J 2 48 16
55, TR BB B2 grt + sil + bt + qtz + pl + kfs, X —2H& 58k
BOMBRA AT 2B TSR 950°CH, ¥
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IFRIERTA 2 1 BUE R a0 B 45 T VR T A
FIHIESE -

B2, B F oA TG B9 A2 BRI BRI 22 5T, B



466

P (GPa)

B3 WA R AR AT P-T-t Bk

A. IEFTAS (3R B Ky) ,B. IEMHAS A A (Sil + Gt + Bt + Or + P1) 5
C. 23R B E (Grt—Spl) ; D. 3B A5 (Chl + Ms + Mic + Na-rich P1) ,
HEAEIRYE Spear er al. (1999) MUK o

Fig.3 Petrogenetic grid and P-T-¢ path of the Taoxi sillimanite
gneiss

A. pre-peak metamorphic condition (from relict kyanite ) ; B. peak
metamorphism ( from assemblage of sil + grt + bt + or + pl) ; C. post-
peak isothermal decompression ( gamet to spinel ); D. retrograde
metamorphism forming chl + ms + mic + Na-rich pl. Basic phase diagram

is after Spear et al. (1999).
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