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Fig. 1 Crustal structure model (a), remeshing (b)

and simplified geological model (¢)
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SZ—Continent-continent  collision zone or intracontinental
subduction zone; B—piedmont depression belt; Z—local uplift in
the hinterland of the subducting block; S, and My are the land
surface and the Moho prior to continent-continent collision and S,
and M, are the land surface and the Moho after the continent-
continent collision; di-the low point of the piedmont depression
belt; di-the low point of the Moho downflexure; A—amount of
piedmont depression; s—amount of Moho downflexure; g—high
point of local uplift; J—translation rate of the subducting block;

V—subducting rate
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Temporal-Spatial Changes of the Land Surface, Moho and Tectonic Stress
Field during Subduction of the Sulu HP —UHP Metamorphic Belt

CUI Junwen?, WANG Lianjie”, TANG Zhemin?, SHI Jinsong®
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037
2) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081
3) Hehai University, Nanjing, 210024

Abstract

Subduction is one of the important mechanisms for the formation of the high-pressure (HP)-ultrahigh-
pressure (UHP) metamorphic belt. The movement rate and strength of a subducted block are important
tectonic constraints on its formation and evolution. Studying the formation process of a HP-UHP metamorphic
belt by using plate subduction is a useful attempt to study the formation mechanism of the Sulu HP-UHP
metamorphic belt and construction of a dynamic model. The most conspicuous tectonic effect of subduction is
strong underthrusting of the land surface at the front of a subducted block and the Moho, which results in the
formation of a piedmont depression and accretion and thickening of continental crust. .Preliminary numerical
modeling suggests that the translational rate of a subducted block is broadly positively correlated with the
amount and rate of downwarping of a piedmont depression and the amount and rate of downward flexure of the
Moho, indicating that they are boundaries of important intracrustal active tectonics. The migration of the
tectonic boundary in the interior of a subducted block, as the movement carriér of deep subduction of a HP-
UHP metamorphic belt, indirectly reflects the changes in formation process and movement rate of a HP-UHP
metamorphic belt. The results of the numerical modeling seem to show that the land surface and Moho is likely
to be boundaries of important active tectonics for the study of the formation procéss of a HP-UHP metamorphic
belt and deep subduction. The tectonic stress field in the interior of a subducted block is also an important
tectonic factor for constraining and influencing the formation process of a HP-UHP metamorphic belt. Modeling
calculation indicates that the intracrustal stress field of a subducted block during subduction is relatively stable
and always dominated by compressional stress, while the strength of subduction only affects the magnitude of

stress rather than the distribution of stress in the intracrustal stress field.

Key words: Sulu HP-UHP metamorphic belt; subduction; land surface; Moho; tectonic stress field
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