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Geology of the Trans-Altai Gobi, SW Mongolia
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Geological survey of the western part of the Gobi Desert
was carried out in years 1999-2002 within the framework
of the International Development and Assistance Pro-
gramme of the Czech Republic. The area of interest has
been limited by latitude 44°N, longitude 99°E and by the
national boundary between Mongolia and China. The geo-
logically very little known area is formed of Palaeozoic
volcanisedimentary and magmatic complexes locally cov-
ered by Mesozoic and Cenozoic sediments in the zone
of junction and termination of the Tien-Shan and Altai
orogenic belts.

Three main Palacozoic geological megaunits (terranes)
have been distinguished here from N to S: Edrengyin
Nuruu (EN), Trans-Altai zone (TA) and Gobi Tien-Shan
(GTS) in accordance with Ruzhencev and Pospelov
(1992). According to the lithostratigraphic sequences
(Fig. 1), these units represent complex Silurian (?)-De-
vonian and Carboniferous basin/volcanic arc systems be-
tween the Tarim block/North China craton in the South
and the Siberian craton in the North and are separated
by important suture zones.

The suture between the GTS and TA is masked and
reactivated by the E-W trending Gobi Tien Shan fault
system described by Cunnigham et al. (1996) as a Ceno-
zoic left-lateral strike-slip fault. The suture between TA
and EN is marked by a NW-SE trending structure with
the ophiolitic mélange. Closing of this suture is followed
by intrusion of the Trans-Altai intrusive complex of Low-
er (?7)-Middle Carboniferous age which is common for
all the terranes. The suture was reactivated in the latest
stages of the Variscan tectonic activity and it could be
interpreted as a dextral shear zone according to Landsat
imagery. This Trans-Altai shear zone resembles a shear
zone described by Allen et al. (1992) from the Northern
Tien Shan in the NW China.

Variscan orogeny in the Trans-Altai Gobi was accom-
panied by immense magmatic activity. The huge syn- to
late-orogenic Gobi Tien Shan batholith of Upper Devo-
nian—Lower Carboniferous age is confined only to GTS.
It is a composite, cordilleran I-type like batholith. The
Lower Carboniferous Bayanayrag Massif exposed only in
EN largely corresponds to an M-type granite. The Trans-
Altai intrusive complex comprises simple granite—gran-

odiorite plutons of I-type affinity. Post orogenic, Upper
Carboniferous—Permian intrusive rocks of alkaline affin-
ity are scattered in small bodies through the whole area.
Subvolcanic granite — rhyolite bodies form the Cagaan
Bogd intrusive complex and balloon like plutons of the
Ikh Bayanulin complex are exposed along the suture sep-
arating EN and TA zones.

The Palaeozoic rocks of the Trans-Altai Gobi are cov-
ered by Mesozoic and Cenozoic sediments. While the
Upper Triassic—Lower Jurassic are folded and Jurassic—
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Lower Cretaceous sediments are slightly declined only,
those of Upper Cretaceous and Cenozoic age are subho-
rizontally bedded. Recent geological structure of the
Trans-Altai Gobi is strongly affected by Cenozoic faults
related to the lateral displacements of the crust caused by
subduction of the Indian Subcontinent beneath Eurasia
(Tapponier — Molnar, 1979).
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