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Fig. 10. Schematic diagrams showing the growth of continental crust by lateral and vertical accretion. (a) Generation of 
arc magmas in a continental arc (left side) via partial melting of a mantle wedge, followed by a series of processes 
(basaltic underplating, asimilation of lower crust, melting of mixed lithologies, magma differentiation), leading to 
formation of arc granitoids. Subduction of a young and hot oceanic lithosphere may produce TTG (tonallte- 
trondhjem~te-granodiorite) or adakitic magmas in an intra-oceanic arc setting (right side). (b) Accretion of island arcs to 
the continental margin. New arcs are formed by back-stepping of subduction zone. They are then accreted again to the 
continental margin. Together they enlarge the mass and size of the continental crust by lateral accretion processes. (c) 
Generation of granitlc magmas in accreted arc complexes. Basaltic underplating provides heat and material (=mantle 
component) for the magma generation. Initial basaltic magma could be produced by partial melting of mantle peridotites 
at the I~thosphere/asthenosphere interface after delamination of the oceanic lithosphere. (d) Intracrustal melting for the 
generation of post-orogenic granitolds. This is ach~eved by a combination of processes, including crustal and lithospheric 
extenston, melting of mantle plume, underplating of basaltic magma at the base of the crust, panial melting of 'young' 
crust and magmatic differentiation. 

in addition to basalt underplating. This process is 
considered very likely in continent-continent 
collisional orogens, like the Himalayas, but it is 
rather ambiguous or may be unfavourable for 
an accretionary orogen like the CAOB. However, 
if accreted arc complexes contain sufficient 
water-saturated sediments, then melting could 
be promoted by the added water. 

In conclusion, the synorogenic granitoids were 
probably generated in two stages: first during the 
building of individual arcs via subduction zone 
magmatism, and then conversion of arc com- 
plexes plus underplated basaltic liquids within 
accreted arc complexes. Melting of accreted arc 
complexes may be further promoted by water- 
saturated sediments. Finally, the syn-orogenic 
granitoids dominate the felsic magmatism of 
the early Palaeozoic (>300 Ma) when arc com- 
plexes were being built. 

Origin of post-accretional granitoids-via 
vertical growth 
Although many plutons and batholiths of theCAOB 
have the calc-alkaline characteristics typical of sub- 
duction zone magmatism, the emplacement of 
voluminous granites of the alkaline and peralkaline 
series deserves attention. Petrogenetically, these 
rocks are akin to the A-type granites, which are gen- 
erally known to form in post-collisional extensional 
(rifting) environments. In the CAOB, two gigantic 
belts of alkaline granites are recognized: 

(1) the northern belt from northern Mongolia to 
Transbaikalia, and 

(2) the southern belt from the Gorny Altai 
through southern Mongolia, Inner Mongolia 
to the Great Xing'an and Zhangguanggcai 
Ranges in NE China. 
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