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with the strong deformation of the Xigatse flysch along the Zangbo Suture to the southwest
and may be subduction-related. ,

The post-Albian—Aptian, but pre-Linzizong deformation in the Lhasa region forms upright
to northward-verging structures, which decrease in intensity northwards. Thus the SSE-
verging structures which affect the red bed successions throughout the central and northern
parts of the Lhasa Terrane, as in the Amdo region and northwest of the Nyaingentanglha
Shan, are considered to be part of the Tertiary deformation, similar to the SSE-verging folds
and thrusts which affect Palacogene red beds between Lhasa and Yangbajain (figure 94
and ¢). We consider this supposedly Tertiary deformation to be related to the closure of the
main Indus-Zangbo Suture. However, on the 1:1.5 M Geological Map of Tibet, Eocene
rocks are shown unconformable on Cretaceous, west of Nam Co and west of Baingoin; in the
Lunpola Basin, Eocene (?) conglomerates of the Niubao Formation rest unconformably on
the Cretaceous (Song & Liu 1981). Without more detailed study of these areas, it is not possible
to determine how much of the deformation is late Cretaceous and how much is post-Eocene..

5. TERTIARY SHORTENING AND CRUSTAL THICKENING ACROss TIBET

Figure 10 shows the regions which have suffered possible Eocene deformation on the SSE-
directed thrusts, which are thought to be related to Tertiary collision. There is clear evidence
for Tertiary deformation in the Erdaogou region, possibly accounting for about 50 km
displacement. There may have been some Tertiary shortening of the Kunlun ranges; indeed
some shortening and thickening of northern Tibet is indicated from the growth history of the
Tertiary flexural basins of the Tarim and Tsaidam along the northern margin of Tibet.
- However. the nature of this deformation is obscure, as any Tertiary thrusts are covered by
Neogene deposits or indistinguishable from earlier Mesozoic structures in the Kunlun. South
of the Tuotuo River, however, there was little to no Tertiary shortening; in fact there was
relatively little total shortening across this part of the Qiangtang Terrane. Along the traverse
line the obvious Tertiary deformation appears to be concentrated near the older (Jinsha)
suture and may have involved reworking of earlier Triassic thrusts.

South of the Banggong Suture, some Eocene deformation affects the rocks of the Lhasa
Terrane as far south as Lhasa. The amount of shortening is relatively small. Apart from the
basement gneisses south of Amdo and the Nyaingentanglha metamorphic rocks, there is no
evidence for any intense crustal shortening which brought up metamorphic rocks. The
generally low metamorphic grade suggests that the shortening was taken up by small
movements on several thrusts. It is impossible to make any accurate estimates of the amount
of shortening because of the later strike-slip faulting which offsets structural domains. Estimates
of the shortening, based on simple reconstructions of the sections as they stand, ignoring the
strike-slip components, gives values between 30 and 409, that is, there may have been
between 75 and 100 km shortening across the Lhasa Terrane.

Thus the total post-Eocene shortening across Tibet can only be estimated in terms of a few
hundred kilometres. This contrasts with the estimates of 2000+ 500 km shortening across the
Asian Plate made using the movement pattern of the Indian Plate, as shown by magnetic
anomaly stripes in the Indian Ocean (Molnar & Tapponnier 1975 ; Patriat & Achache 1984).
However considerable crustal shortening could be attained by movement on the network of
strike-slip faults which cut through Tibet, or by major strike-slip displacements along the
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Ficurk 10. Simplified map to show the distribution of Tertiary deformation across Tibet.

Kunlun and Zangbo fault zones as is discussed by Tapponnier ¢t al. 1982) and Kidd & Molnar
(this volume). Our data do not support the hypothesis put forward by Dewey & Burke (1973)
and England & Houseman (1986) that plane strain shortening during the Tertiary collision
doubled the crustal thickness, allowing for up to 2000 km displacement across Tibet (England
& Houseman 1986). Similarly our data do not support the models of Allegre et al. (1984)
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involving shortening on several large scale thrusts. We recognize only a small amount of
shortening on distributed thrust zones. Some mechanism, other than one involving solely
regional pure shear or alternatively crustal-scale thrust-stacking, is needed to explain the
thickening of the Tibetan crust. Such mechanisms will be discussed in a later chapter (Dewey
et al. this volume).
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