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Abstract In this paper we present a comprehensive summary of the geological evolution of the
southeastern margin of the Tibetan Plateau and a detailed reanalysis of previously published
paleomagnetic data. We focus on the Cenozoic, which represents a period during which the
southeastern margin of the Tibetan Plateau was one of the most active tectonic regions due to the
India-Eurasia collision. Our analysis indicates that, since the Cenozoic, with respect to the stable
Eurasian block, the Shantai terrane experienced a clockwise rotation of ~20°—80°, with some
areas experiencing clockwise rotation by as much as 135°, and the rotation of the central part of
the terrane is higher than that in the north and south of the terrane; the IndoChina terrane
rotated ~30°clockwise and the rotation of the Chuandian terrane decreased from 30° along the

longitude 102°E from south to north. Of the three terranes only the Shantai terrane recorded a
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~8° southward translation. The variation of rotation versus time indicates that the main rotation
of the southeastern margin of the Tibetan Plateau occurred between Eocene and mid-Miocene,
which is in accordance with the sinisterly slip of the Ailao Shan-Red River fault zone. This
complex tectonic history, revealed by paleomagnetism, cannot be fully explained by the
commonly accepted models for the formation of the Tibetan Plateau, such as crustal thickening,
lateral extrusion or lower crustal flow. Reliable Cenozoic paleomagnetic data in the southeast
margin of Tibetan Plateau are scarce. Therefore, to better evaluate the effects of the India-

Eurasian collision on the southeastern margin of the Tibetan Plateau, additional and more detailed

paleomagnetic studies of Cenozoic rocks from this region are essential.
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Fig. 1 Sketch map of the tectonic setting of the southeast margin of the Tibetan plateau. (a) Sketch map of the tectonic
setting of the southeast margin of the Tibetan plateau (modified from ('), ASSR: Ailao Shan-Red River Shear Zone; DS
Diancang Shan Shear Zone; XLS: Xuelong Shan Shear Zone; DNCV: Day Nui Con Voi Shear Zone; XSHF: Xian Shui
He-Xiao Jiang Fault; SF: Sagaing Fault; KLF: Kunlun Fault; JLF; Jiali Fault; WCF: Wang Chao Fault; TPF; Three
Pagodas Fault. Solid arrows represent measured paleomagnetic declination, dotted lines represent the expected
paleomagnetic declination, they were calculated from the apparent polar wander path(APWP) of Eurasia as a reference
pole and Simao(23.5°N,100. 5°E)as a reference site. The purple, red, blue, and green represent Jurassic, Cretaceous,
Paleogene, and Neogene data, respectively. The black (red) dots represent the northward (southward) latitudinal

displacement recorded by paleomagnetic data. (b) Sketch map of the extrusion model on refs 8197,
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Table 1 The APWP of Eurasiat'*!

Age(Ma) ACN) OC°E) A95(%) Age(Ma) ACN) d(C°E) A95(%) Note
0 86. 3 172 2.6 110 80 183. 6 4.2
10 85.4 162.5 2 120 78.2 189.4 2.4
20 84 154.8 2.7 130 75.8 192.9 2.8
30 82.8 158.1 3.8 140 73.8 197.6 6
40 81.3 162.4 3.3 150 75 159.9 6.6
50 80.9 164. 4 3.4 160 72.5 144 5
60 81.1 190. 5 2.9 170 69.7 112.5 6.7
70 80. 3 204. 3 3.2 180 65.5 95.9 5.6
80 81.4 206. 1 5.9 190 65.3 98. 4 4.2
90 82.2 202.1 5.2 200 63.2 106 4.3
100 81.7 180. 1 6.7
Mean N poles 84.7 158. 1 3.4 10~20Ma poles[ 1]
Mean P-E poles 81.7 169. 3 2.6 30~60Ma poles[ 2]
Mean K2 poles 77 191.8 3.4 60~100Ma poles[ 3]
Mean K1 poles 81.5 196. 8 1.7 100~140Ma poles[4]
Mean K poles 79.5 194.1 2.1 60~140Ma poles[ 5]
Mean ]2 poles 69.7 112.5 6.7 170Ma poles[ 6]
Mean J1 poles 66.1 102.9 4.6 170~200Ma poles[ 7]
Mean J poles 70 114.7 8.1 150~200Ma poles[ 8]
Mean ]3-K1 poles 76.7 176.6 5 100~160Ma poles[ 9]
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Fig. 2 Relative rotation and latitudinal displacement of the Shantai terrane respect to the Eurasian plate. Diamonds and

circles represent Mesozoic and Cenozoic paleomagnetic re
intervals.

MS:Mae Sot; NT: Northern Thailand; SML: Southern Mengla;

sults, respectively. Error bars represent 95% confidence

The labels represent the abbreviation of sampling localities and ages are given in parenthesis.

ML: Mengla; PS: Phong Saly; JG: Jinggu; SM: Simao; ZY:

Zhengyuan; WZY. West Zhengyuan; YP: Yongping; YL: Yunlong; JD: Jingdong; XG: Xiaguan; L& S. Lanping and Simao. N:

Neogene; P; Paleocene; E:Eocene;K;Cretaceous; K2:Late Cretaceous; K1 :Early Cretaceous; J:Jurassic;J3: Upper Jurassic; J2: Middle

Jurassic;J1:Lower Jurassic.
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horizontal thin lines represent 95% confidence intervals in rotation and uncertainty in age or age span (see Table 1).
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