The volcanic rocks of the Bogda Rift,
China: a possibly new genetic type of
bimodal suite
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The Bogda Mountain is part of the eastern Tianshan
mountain range of NW China. The Bogda orogen has been
proved to be a Early to Middle Carboniferous continental rift
by many lines of geological and geochemical evidence. With
total thickness of over 700 m, volcanic rocks of the Lower
Carboniferous Qijiaojing formation are characterized by
rhythmic interbedding of basaltic and rhyolitic lavas at a
basalt/rhyolite ratio of 7/1. Some of the basalt layers show
pillow structure. With a gap between 55% and 64%, SiO,
content indicates a bimodal nature of these volcanic rocks.

Rb-Sr isochron ages of the basalt and rhyolite are 342.0+
3.2 Maand 340.3+3.4 Ma, respectively, and are consistent
with those indicated by fossils. These rocks were formed
during strong extension of the rift. Basalt of the Qijiaojing
formation is characterised by &ngq)= +6.4~+6.7, &'St/*%Sr), =
0.703261~0.703328,  (**Pb/*™Pb), =  17.703~17.989,
Pb%Pb), = 15.407~15.498 and (***Pb/**Pb),
37.147~37.825, while rhyolite of this formation is
characterised by eng I = +6.4~+6.6, (*'St/*’Sr); =
0.703368~0.703469,  (*Pb/***Pb);, = 17.827~18.114,
(*Pb/™Pb);, = 15.460~15.517, and (**°Pb/***Pb);, =
37.077~37.973. These data indicate that the rhyolite is similar
in Nd-Sr-Pb isotopes to the basalt and that the basalt was
derived from a depleted mantle, while the associated rhyolite
was formed by fractional crystallization of the basaltic
magma.

It is a common idea that fractional crystallisation can only
produce a continuously differentiated rock series. However,
bimodal volcanic rocks have been formed by the fractional
crystallisation in the some case (1,2,3) . Bimodal volcanic
rocks, in which rhyolite is formed by fractional crystallisation
of basalt are not rare on earth, but have not been reported
from continental rift environments. Therefore, the bimodal
volcanic rocks of th Bogda rift are likely to represent a new
genetic type of bimodal suite.
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