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We provide new field observations and isotopic data 
for key areas of the Central Asian Orogenic Belt 
(CAOB), reiterating that no excessive crustal growth 
occurred during its ca. 800 Ma long orogenic evolution. 
Many Precambrian blocks (microcontinents) identified 
in the belt are exotic and are most likely derived from 
the northern margin of Gondwana, including the Tarim 
craton. Ocean opening in the Palaeo-Asian Ocean, arc 
formation and accretionary processes began in the la-
test Mesoproterozoic along the southern margin of the 
Siberian craton and continued into the Neoproterozoic, 

giving rise to tectono-metamorphic terranes distinct 
from the exotic microcontinents in that they include 
tectonically mixed ancient crust as well as juvenile, 
mantle-derived igneous rocks. Several previous as-
sessments of crustal growth based on the distribution 
of oceanic and island arc complexes and on Nd isotopic 
data for post-accretion igneous rocks are questionable, 
and we show that such data, in combination with the 
occurrence of old zircon xenocrysts, frequently signify 
tectonic mixing of juvenile and ancient crustal com-
ponents. The only truly juvenile terranes, including  
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oceanic crust and intra-oceanic arcs, seem to occur in 
northeastern Kazakhstan, in the Altai-Sayan region of 
Siberia and in the Lake and Trans-Altai zones of Mon-
golia (Figure). The largest area of pre-CAOB continental 
crust forms a broad belt from northwestern Kazakh-
stan via the Kyrgyz North and Middle Tianshan to the 
Yili Block and Chinese Central Tianshan in NW China 
(Figure). Most arcs in the CAOB formed on older conti-
nental crust, or with substantial addition of old crustal 
material via sediment recycling, similar to the situation 
in the present Southwest Pacific in southern Indonesia. 
We suspect that the volume of old material in the lower 

crust of the CAOB is considerable but largely unac-
counted for because of lack of geophysical data. Com-
paring the lithospheric mantle domains as revealed by 
Os model ages with ancient crust at least Mesoprotero-
zoic in age and predating formation of the CAOB signi-
ficantly reduces the volume of new juvenile crust gen-
erated during the orogeny. We conclude that the vol-
ume of truly juvenile crustal material in the CAOB is 
about 20 %, similar to that in other accretionary oro-
gens through Earth history, and considering the ca. 800 
Ma history of the belt this is not anomalous [Kröner et 
al., 2017]. 
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Geological map of the CAOB showing isotopic provinces (from [Kröner et al., 2017]). 
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