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Mountains ( Da Xing’ an Range) area; the third group (2025 ~ 1673 Ma) corresponed to the geological event of
Columbia supercontinent formation ; the forth and the fifth groups of zircons (1036 ~ 673 Ma, 574 ~ 422 Ma) may
originate from the Northeast China, and these two age groups corresponded to two key tectonic events of the
Gondwana and Rodinia episodes, respectively; the peak value of the sixth age cluster (392 ~ 312 Ma) is 350 Ma
and its weighted mean age is 350.0 + 6.5 Ma (MSWD = 4.0, n = 43), which can be identified as the protolith
age of the Dashizhai Formation; the fifth cluster (224 ~ 133 Ma) may be related to fluid reformation. Whole-rock
major, trace and rare earth elements analyses show that most samples exhibit metaluminous (A/CNK = 0.65 ~
1.95) and sub-alkaline (8 = 0.88 ~ 2.50) characteristics. In the Chondrite-normalized REE patterns, the tuffs
show slightly enriched in LREE, depleted in HREE, with no obvious Eu anomalies. In the spider diagram, they
show enrichment in large ion lithophile elements (Ba, Rb and K), and depletion in high field-strengh elements
(Nb, Ta, Ti and P). As shown above, the Dashizhai Formation tuffs exhibited an affinity with Andean active
continental margin volcanic rocks. Combined with previous published regional geological data, we concluded that
the Dashizhai Formaiton andesitic debris crystal tuffs in Hexigten Banner were formed by the fluids, which derived
from dehydration of oceanic crust during the subduction of the Paleo-Asian Ocean, interacting with the overlying
mantle wedge. And the tectonic environment for the formation of the tuffs was active continental marginal arc,
indicating that the Paleo-Asian Ocean wasn’t closed in Early Carboniferous.

Keywords: Hexigten Banner (  Keshiketeng county ); Dashizhai Formation; geochronology;
petrogeochemistry ; Paleo-Asian Ocean
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