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The metamorphic evolution and pT path of pelitic granulite from the Badu
Group in southwestern Zhejiang Province

ZHAO Lei and ZHOU Xi-wen
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The Paleoproterozoic Badu Group in southwestern Zhejiang Province is the oldest metamorphic base-
ment in the Cathaysia block, and its metamorphic grade was previously considered to be only of amphibolite
facies. Recently, pelitic granulite with the typical mineral assemblage of garnet + sillimanite + perthite +
antiperthite + biotite was discovered in the Al-rich gneiss of Suichang area. According to petrographic observa-
tion, micro-mineral composition and calculating results from garnet-biotite thermometer and GASP barometer,
three stages of metamorphism were recognized in the pelitic granulite. The early prograde metamorphic stage
(M;) was detected on the basis of inclusions of biotite, muscovite and sillimanite in garnet. The peak metamor-
phic stage (M,3) is characterized by the presence of garnet, biotite, sillimanite and ternary feldspar, with a
probable pT condition of 0.6~0.7 GPa at ca. 800~850C . The post-peak retrograde metamorphic stage (M, )
was recognized according to the mineral assemblage of biotite, garnet, fresh plagioclase and muscovite, with a

pT condition of 560~590C and 0.25~0.33 GPa. The garnet from the pelitic granulite developed both diffu-
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sion zoning and symplectite of plagioclase related to the lowering of temperature and pressure, respectively. A
clock-wise pT path has been constructed for the pelitic granulite which is consistent with the thinning process of
the thickened continental crust.

Key words: Cathaysia block; southwestern Zhejiang Province; Badu Group; pelitic granulite; clock-wise pT path
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Fig. 2 Typical photographs of mineral assemblages and textures of pelitic granulite from the Badu Group in southwestern
Zhejiang Province
a—AEATRER S &ATRS), BEETHETFER: b—ARARERELERE &, FREREZMWE, fSFEZhAHCAHPL), HAE
B (B, 5 )T I 5 B B (B ) WL R R RS HOIR &7 A (SiL), Bt 1B = B (B, ) TR 4 A 84RO LK 1 8 7% B R 4 AL
R LA(Sil ), BARE: d—RESKA, Bt e KA (P SHI(QuBRE I, E30Mt: BRI & & A (Sil, )85 1
EREMBOERE, 2Rt
a—inclusions of sillimanite (Sil;) in garnet, BSE image: b—relic garnet and its symplectite the composition of the altered symplectite being mainly
plagioclase (P, biotite formed during the peak metamorphic stage (Bt, 3) and the post-pezk metamorphic stage (Bt,)» and the tablet sillimanite
formed during the post-peak metamorphic stage (Sil;)» PPL: c—inclusions of rutile (Rt) in peak metamorphic stage biotite (Bty 3> peak metamor-
phic stage sillimanite (Sil; 30, PPL; d—antiperthite, PPL; e—intergrowth texture of post-peak metamorphic stage plagioclase (PL> and quartz
(Qtz), CPL; f—peak metamorphic stage sillimanite (Sil, ) surrounded by biotite (Bt,) of M,, PPL
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Fig. 5 Compositional profiles of garnet in granulite from the Badu Group in southwestern Zhejiang Province
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Table 2 Calculated results from GB geothermometer
X Xb InKp t T
WYO03-2 Grt Bt 0.286 0.457 0.739 789 M, ;5
WY03-2 Grt Bt 0.284 0.457 0.752 791 A
WY03-2 Grt Bt 0.287 0.457 0.737 795 M, 3
WYO03-1 Grt Bt 0.095 0.429 1.967 561 M,
WYO03-1 Grt Bt 0.103 0.429 1.881 574 M,
WYO03-1 Grt Bt 0.121 0.446 1.770 575 My
WY03-2 Grt Bt 0.130 0.500 1.900 569 My
WY03-2 Grt Bt 0.148 0.504 1.760 591 M,
3 - \ GASP
Table 3 Calcuiated results from GASP geobarometer
xarn xR Lnk p GPa
WYO03-1 Grt Pl 0.073 0.290 -4.210 0.70 M, ;3
WYO03-1 Grt Pl 0.073 0.290 -4.279 0.68 M, 3
WYO03-1 Gri Pl 0.054 0.290 -5.161 0.59 M3
WYO03-1 Grt Pl 0.054 0.317 -5.569 0.33 M,
WYO03-1 Grt Pl 0.054 0.332 —5.430 0.31 My
WY03-1 Grt Pl 0.054 0.404 —0.482 0.25 M,
789~795T 4
50C
800C 1991 1993 1995
0.59~0.70 GPa
Ca
2009
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