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Abstract: The evolution and dynamics of the Qaidam Tertiary transform rift basin in
Qinghai are explored on the basis of the analysis of sedimentary system associations,

tectonics and stratigraphy, and magmatic hydrothermal fluid in dicators. The Qaidam
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Tertiary basin is a simple basin created by extensional faulting-dominated processes,
and may be composed of the follow ing depositional systems such as fan delta, subaque-
ous pluvial fan-nearshore turbidity currents, braid delta, perennial lake delta, and
lake depositional systems. During different stages of the basin evolution, there oc-
curred three types of filling patterns of alluvial fan-fan delta-littoral and shallow lake-
gravelly braided stream deposits, nearshore subaqueous gravity flow-deep lake-fan
delta deposits, and fan deltalittoral and shallow lake-river deposits. Furthermore, the
Tertiary basin may undergo three evolutionary stages of initial rifting, extensional
faulting, and transform and subsidence, all of which led to the formation of three tec-
tonic sequences identified with the aid of palaeotectonic bounding surfaces and associ-
ated conformities. The formation and evolution of the basin are considered to be con-
strained by the formation and waning of mantle plumes and stress processes of the Hi-
malayan orogeny.
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Fig. 1 Models for the sedimentary system associations in the Qaidam Tertiary basin
a= alluvial fan-fan delta-littoral and shallow lake-gravelly braided stream association; b= subaqueous gravity

flow-deep lake-fan delta association; ¢= fan delta-littoral and shallow lake-gravelly braided stream association
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Fig.2 Sequence stratigraphic framework and evolutionary stages of the Qaidam Tertiary basin
AP= forefan alluvial plain depositional populations; LD= delta-littoral and shallow lake depositional popula-
tions DIL= bathyal lake deep lake depositional populationsy SG= nearshore subaqueous gravity flow deposition-

al populations
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Fig.5 Dynamic models for the evolution of the Qaidam Tertiary basin
A= initial rifting produced by the first upwelling of the unusual mantle plumes beneath the lithosphere; B= up-
lift and erosion caused by the second thermal expansion of the lower therma mantle; C= extensional faulting
produced by the third upwelling of the unusual mantle plumes beneath the lithosphere; D= regional subsidence
caused by thermal resubsidence and sediments and subaqueous loads; E= subsided lake basin created by regional

compressional stress and thermal resubsidence; F= basin closure and uplift caused by distal compressional stress
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