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The deep crustal continental components and archi-
tecture of the Central Asian Orogenic Belt have long 
been a matter of debate [Wang et al., 2009; Kröner et 
al., 2014; Xiao et al., 2015; Yang et al., 2017]. We present 
an integrated study of geochronological and Hf-in-
zircon isotopic data for xenocrystic zircons from the 
Paleozoic granitoid rocks and associated felsic volcanic 
rocks of the Chinese Altai, East Junggar and nearby re-
gions. The aim is to trace the age spatial distribution of 
deep old crustal components in these key parts of the 
western Central Asian Orogenic Belt. 

Three major zircon xenocrysts provinces are de-
fined by their pre-magmatic age distribution and avail-
able Hf-in-zircon isotopes in our complied dataset  
(Figure). Province I, mainly situated in the eastern  
part of the central Chinese Altai, is characterized by  
the abundant inherited zircons with Meso-proterozoic  
and Paleo-proterozoic ages (1000–1600 and 1600–
2500 Ma), and variable εHf (t) values ranging from –15 to 
+7 with ancient Hf crustal model ages (TDMC) ranging 
from 1.5 to 2.9 Ga. A few scattered parts of province I 
are scattered situated in the East Junggar (individual  
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areas, e.g., Taheir and Shuangchagou). Province II, situ-
ated mostly in the central Chinese Altai, is character-
ized by abundant xenocrystic zircons with Neo-Pro-
terozoic ages (542–1000 Ma), εHf(t) values ranging from  
–6.8 to +8.1 and correspond Hf crustal model ages of 
~1.0 to 1.3 Ga. Province III contains abundant Phane-
rozoic (<541 Ma) xenocrystic zircons that show highly 
positive εHf(t) values ranging from +5 to +16 and the 
youngest Hf crustal model ages (0.40–0.95 Ga). The 
main part of Province III occupies most areas of the 
East Junggar and the southernmost and northern parts 
of the Chinese Altai. 

Identification of the ancient (pre-Neoproterozoic) 
Hf crustal model ages in the eastern part of the central 

Chinese Altai (Province I) supports the suggestions that 
ancient concealed crustal components exist in the Chi-
nese Altai. In contrast, Province III in the East Junggar 
predominantly displays young model ages, which indi-
cate that it is mainly composed of juvenile components 
and likely a typical accretionary belt. Besides, a few 
small areas with ancient model ages are recognized in 
the East Junggar, providing evidence for the local exist-
ence of Precambrian crust or micro-blocks within the 
accretionary belt. The zircon xenocrysts provinces con-
sist with the Nd isotopic province and provide further 
evidence for the ancient and juvenile compositions in 
deep. 
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The inferred framework of old zircon xenocryst provinces, based on the variations in spatial characteristics of age and  
Hf isotopic compositions (tDMC) of xenocrystic zircons within Paleozoic felsic igneous rocks. These provinces reveal the  
architecture and distribution of deep ancient continental components in the Altai-East Junggar terrane and adjacent regions 
(after [Zhang et al., 2017]). 
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