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Abstract The Tongbai orogen is situated at the junction between the Qinling and Dabie-Sulu orogenes; hence it may hold a key to
understanding the geological relationships and tectonic evolution of different terranes in the Qinling-Tongbai-Dabie-Sulu orogenic belt.
The Tongbai high-pressure (HP) metamorphic terrane comprises two HP slices (I and IT) and a tectonic mélange zone in the north and
a blueschist-greenschist zone in the south. The HP slice I is represented by the northern and southern eclogite zones occurring on the
two sides of the Tongbaishan antiform. The peak metamorphic conditions are estimated to be 530 ~610°C and 1.7 ~ 2. 0GPa for the
northern zone and 460 ~560°C and 1.3 ~ 1. 9GPa for the southern zone. The HP slice II is represented by the metamorphic enclaves in
gneissic granites in the Tongbai complex. Their peak metamorphic conditions are inferred to be within the eclogites facies field of
<700°C and > 1.2GPa, and retrograde P-T conditions at 660 ~ 700°C and 0.80 ~ 1.03GPa. U-Pb, Lu-Hf, Rb-Sr and Ar-Ar
multichronometric data indicate the peak metamorphism of the HP slice I taking place at 255Ma, whereas cooling to the closure
temperature of muscovite at 238Ma. By contrast, the metamorphic ages of the HP slice Il are as young as 232 ~220Ma, whereas
gneissic granites dominating the Tongbai complex were emplaced at 140Ma. This suggests that, when the HP slice Il was subducted to
deep levels and underwent HP metamorphism, the HP slice Il overlain it might have been exhumed to mid- to upper-crustal levels. This
testifies a diachronous ( differential) subduction/exhumation model of different HP and ultrahigh-pressure ( UHP) slices proposed for
the western Dabie, eastern Dabie and Sulu regions. Furthermore, the above data demonstrate the commencement of subduction of the
South China continental crust at the Late Permian, which also represents the transitional time of oceanic to continental subduction
between the North and South China blocks. Based on the similarity between the Tongbai and North Dabie complexes, we consider that
a lower P-T environment and the absence of UHP rocks in the Tongbai HP metamorphic terrane might be resulted from the shallower
subduction of the South China block towards the west. The final west-narrowing architecture of the Tongbai-Dabie HP/UHP
metamorphic belt is related to the Early Cretaceous extrusion towards the east.

Key words HP/UHP; Diachronous subduction/exhumation; Tectonic architecture; Tongbai-Dabie-Sulu orogen
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Fig. 1 Regional tectonic map of the Qinling-Tongbai-Dabie-Sulu orogenic belt ( modified after Liou et al. , 1996)
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Fig.2 Simplified geological map and a generalized profile in the Tongbai area
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Table 1  Geochronological data in the Tongbai HP metamorphic terrane
(RO SRAFE R T HAIEH WA 710 AR E (Ma) Hb o i Bk IR
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503 R ] 662210 | BRI
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B N . — N 1645 =15 A e A AR AT
WA FA SHZ08-1 TR fiif1 U-Pb 257 + 16 8 AR S A (1]
WAL C101 VA S -ARA Lo-HE 252.3 3.4 | i EARFAR IR [2]
WAL C102 izpFas S -ARA Lu-Hf 256.4 2.6 | = EAS AR R [2]
ok el SHZ03-5 Bl R =0 A Ar 337 2 Ar 135 (1]
KREI DFS06-1 o 7 BE0 A/ Ar 234 12 BRI (1]
N - . 2960 +9 TR B 5 A R TR AT
RE WHDO04-2 L R fi41 U-Pb 1966 £22 | TRJB B AT QA RAR I 3]
HMEEN] PIG05-14 AR #i41 U-Pb 863 x11 | JUARAAFH (3]
K i T7 FREARAE B 7 B4 Pb-Pb 776 £8 R AR [4]
P STR(G] T5 1IER KA #:41 Pb-Pb 746 +10 JREAR LA IS [4]
g N - 933£12 | LA RAAER
B JTD003-2 AR FINA B4 U-Pb 232 46 AR [3]
Ty N 792 +11 JE AL AT 1
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pEPNIT A= 4 U-Pb 128 +5 RAOLAFEIE [6]
AT D260B ke iRoIki s 7B A/ Ar 131 +1 AL HTAR [7]
viiS S D345A BBy B0 A/ Ar 124 =1 AFTE AL [7]
Ik D347B BTy B0 AY Ar 119 1 AR [7]

BEHIE . [1] Liu XC et al. (2008) ;[2] Cheng et al. (2011) ;[3] Liu XC et al. (2010) ;[ 4] Kroner et al. (1993);[5] £ 74 (2009b) ;

(6] ZHMTH(1991) ;[7] Webb et al. (1999)
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Interpretative model for the crustal structure of the Tongbai, western Dabie and eastern Dabie HP/UHP metamorphic
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Table 3  Division and age differences of HP/UHP slices in the Tongbai, western Dabie, eastern Dabie and Sulu regions ( terranes)
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