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ZHU Dicheng, WANG Qing, ZHAO Zhidan, et al. Magmatic origin ofcontinental arcs and continental crust formation.

Earth Science Frontiers

Abstract: How the continental crust is formed has long been a fundamental scientific question for the
international academic community. Magmatic origin and density filtering of arcs at active continental
margins are crucial to understanding formation and evolution of continental crust. The Cretaceous
Cordilleran continental margin arc in North America may have formed through partial melting of lower crust
and magma mixing associated with mantle-derived magmatic underplating, or two-stage compositional
differentiation of mantle-derived initial basaltic magma. The vertical crustal compositional section
dominantly granitic in the Nevada region of North America is most likely related to the delamination of
eclogite facies residues or cumulates. It is currently not clear that why the Mesozoic Gangdese arc in southern
Tibet is characterized by the occurrence of a large amount of hornblendites and the presence of an arc crust
with basaltic andesitic composition in average at ca. 200 Ma and ca. 90 Ma. This problem may be resolved
more or less by exploring the magmatic origin, vertical crustal compositional profile, and crustal formation
mechanism of the Mesozoic Gangdese arc.

Key words: crustal formation; Mesozoic Gangdese arc; Cretaceous Cordilleran arc; Southern Tibet; North America
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BRXR Si0;  TiO; Al O3 FeOT MnO MgO CaO Na;O K,O P05 Mg Xk

ATk 63.09 0.65 15.98 4.91  0.10 259  5.07  3.43 299 0.30 49  [1]

WA AR 64.03 059 16.69 4.41  0.10  2.05 477  4.27 209 019 46  [11]

He 5 PEE 6410 0.57 1561 590 0.15 248 519 335 192 013 43  [5]

Z”uig RE 6562 0.67 1594 475 011 157 430  3.45 246 018 37  [5]

X K it v 5 60.60 0.72 1590 6.71  0.10  4.66  6.41 307 1.8 0.13 56 [1]

X K it v e 65.2 0.7 15.0 5.8 010 25 3.4 3.0 1.9 0.1 44 [2]

BRI 57.72  0.64 15.16 6.69 0.14 7.95 7.32 295 127 014 68 [12]

Cascades 3t 58.34  0.94 16.65 6.26 0.12 4.62 6.85 3.76 143 0.22 57 [11]

R (2005 Ma 54.69 0.75 14.73 884 0.14  7.42 943 275 109 0.17 59 AL

K& (n=59)

B (9045) Ma

55.38  0.77 16.56 8.66  0.13 582 822 3.08 120 0.17 54 A
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