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Abstract: Investigating rotational deformation of the southeastern margin of the Tibet is the key to understanding how and why the
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Tibet material extruded to the southeast. Until now there are two sets of strata used to study the rotational deformation on the
southeastern margin of the Tibet: the Jurassic—Eocene and the Miocene— Quaternary strata. Paleomagnetic studies of the Jurassic—
Eocene strata indicate widespread clockwise rotational deformation, similar studies of the Miocene— Quaternary strata suggest
multiple deformation patterns, including clockwise rotation, counter—clockwise rotation and also no rotation. However, it is still not
well constrained as to the timing and degree of rotational deformation on the southeastern margin of Tibet. Two sets of strata (the
Paleocene— Eocene and Pliocene— Quaternary sediments) are well exposed in the Yanyuan basin, Sichuan Province.
Magnetostratigraphic studies indicate an age of >3.6—0.6 Ma for the Pliocene— Quaternary strata. Declination data suggest that the
Pliocene— Quaternary sediments experienced counter—clockwise rotation (—14.4°), and the Paleocene—Eocene deposits underwent
notable clockwise rotation (10°—21.5°). As the age of the youngest strata that experienced clockwise rotational deformation on the
southeastern margin of Tibet is the Eocene, the clockwise rotational deformation likely occurred during a time interval between the
Eocene and the Miocene. The counter—clockwise rotational deformation recorded in the Yanyuan basin happened before 3.6 Ma
with an average rotational rate of 4°/Ma. Since anisotropy of magnetic susceptibility (AMS) data indicate that the Pliocene—

Quaternary sediments underwent no compressional deformation at all, the counter— clockwise rotational deformation was initiated

most likely by strike—slip faults around the Yanyuan basin.

Key words: magnetostratigraphy; rotational deformation; Cenozoic; Yanyuan basin; southeastern margin of the Tibet
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Fig. 1 Digital elevation map of the southeastern margin of the Tibet with active faults (white lines) and paleomagnetic declination
data (red lines and yellow lines represent the Jurassic - Eocene and the Miocene-Quaternary strata, respectively). The declination
data are derived from Li et al®
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Fig.3 Subhorizontal fluvia—lacustrine deposits of the Heshao section(a)and Paleocene—Eocene deposits (mainly purple, red or brown
sandstones, siltstones and mudstones) of the other three localities (Dahexiang, Hongyazi and Liujiaping) with dip angles from 15° to 45°(b, ¢, d)
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Fig. 5 left: Stereonet projections of the AMS principal axes of the Heshao section and the other three localities, including maximum
(Kmax), intermediate (Kint) and minimum (Kmin) directions, in tilt—corrected coordinates; right: The Pj—7 diagrams of the Heshao
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Table 1 The ESR data from two sandstones of the Heshao section

Gl

Po S atERiE WIE/m U/ (uge)  Thiugle) KO/%  H/KE/%  HAIE/Gy WY/ ka
/(Gy/ka)

1 FEtatins 148 2.72 6.91 137 10 22424336 238 942+141

2 PrEtafins 24 1.85 11.0 1.05 6 2778+417 229 1213+182
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The magnetostratigraphy of the south part of the Heshao section includes from left to right lithostratigraphy, ESR ages, virtual geomagnetic polarity
(VGP) latitude and observed polarity column
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Table 2 Average paleomagnetic directions from two sets of the Cenozoic strata of the Yanyuan basin

Hi g AR PR 16 NIR D, Iy Ds Is K a95
G N—Q 342 183/42 3496 322 3496 322 20.7 22
KM% P—E 25 0/15 2192 09 2104 23 8 164
MFEFE P—E 25 14/0 23.8 122 189 4.7 95 13.6
ZET  P—E 16 13/5 479 198 298 32 16.1 8.9
Ji=#% P-E 66 27/20 378 121 262 212 9 7.6
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Table 3 Expected paleomagnetic values of the Yanyuan basin calculated from the apparent polar wander path (APWP) of
Eurasia as a reference pole™!
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Fig.7 Paleomagnetic declination difference between the
Paleocene—Eocene and Pliocene—Quaternary deposits of the
Yanyuan basin
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Fig. 8 The rotational degree of the southeastern margin of the Tibet as a function of age modified from Li et al®”. The red parts
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