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Figure S 1: Distribution of magmatism during different periods on the Tibetan Plateau1.



Figure S 2: Evolution of overriding plate delamination shown by the modelled effective viscosity section overlain by
the velocity vector, rock composition and topography. The uplift histories of three distinct positions, indicated by blue,
orange and yellow triangles are shown in Fig. 4 and Fig. S4.



Figure S 3: Model predictions of alternative lithospheric mantle delamination experiments.
(a) and (b): Stalled delamination; (c) and (d): Double-sided subduction2.

Figure S 4: Topography evolution of mantle delamination at 2300 km and the comparison with paleo-elevations in the
Gangdese arc.
The red circles with error bars show the paleo-elevation in the Gangdese arc3–8. The solid line indicates the modelled
topographic evolution at x = 2300 km, which corresponds to the Gangdese region.



Table S 1: Material rheology parameters

Material Sediment
Felsic continental

crust
Lower continental

crust
Mantle

(dry olivine)
Upper oceanic crust

(altered basalt)
Lower oceanic crust

(gabbro)
Density, ρ0 (kg/m3) 2600 2750 3000 3300 3000 3000

Pre-exponential factor,
1/AD (Pan s)

1.97×1017 1.97×1017 4.8×1022 3.98×1016 1.97×1017 4.8×1022

Activation energy,
E (kJ/mol)

154 154 238 532 154 238

Power law exponent, n 2.3 2.3 3.2 3.5 2.3 3.2
Coefficients of friction,

sin(φ)
0.3 0.3 0.3 0.3-0.1 0.3 0.6

Radioactive heat production,
Hr (µW/m3)

1.5 1 0.25 0.022 0.25 0.25

Table S 2: Main model parameters

Model Name
Input Parameters

Results
Convergence Rate (cm/a) LOceanic Plate (km) tAsthe. window (km)

C2ALOL 10 - 4.5 - 2 275 20 Mature delamination
C3ALOL 10 - 4.5 - 3 275 20 Mature delamination
C4ALOL 10 - 4.5 - 4 275 20 Double-sided subduction
C2ALOM 10 - 4.5 - 2 475 20 Mature delamination
C3ALOM 10 - 4.5 - 3 475 20 Stalled delamination
C4ALOM 10 - 4.5 - 4 475 20 Stalled delamination
C2ALOH 10 - 4.5 - 2 675 20 Mature delamination
C3ALOH 10 - 4.5 - 3 675 20 Stalled delamination
C4ALOH 10 - 4.5 - 4 675 20 Stalled delamination
C2AMOL 10 - 4.5 - 2 275 45 Mature delamination
C3AMOL 10 - 4.5 - 3 275 45 Stalled delamination
C4AMOL 10 - 4.5 - 4 275 45 Double-sided subduction
C2AMOM 10 - 4.5 - 2 475 45 Mature delamination
C3AMOM 10 - 4.5 - 3 475 45 Stalled delamination
C4AMOM 10 - 4.5 - 4 475 45 Stalled delamination
C2AMOH 10 - 4.5 - 2 675 45 Stalled delamination
C3AMOH 10 - 4.5 - 3 675 45 Stalled delamination
C4AMOH 10 - 4.5 - 4 675 45 Double-sided subduction
C2AHOL

(reference model)
10 - 4.5 - 2 275 70 Mature delamination

C3AHOL 10 - 4.5 - 3 275 70 Stalled delamination
C4AHOL 10 - 4.5 - 4 275 70 Stalled delamination
C2AHOM 10 - 4.5 - 2 475 70 Mature delamination
C3AHOM 10 - 4.5 - 3 475 70 Stalled delamination
C4AHOM 10 - 4.5 - 4 475 70 Double-sided subduction
C2AHOH 10 - 4.5 - 2 675 70 Double-sided subduction
C3AHOH 10 - 4.5 - 3 675 70 Stalled delamination
C4AHOH 10 - 4.5 - 4 675 70 Double-sided subduction

LOceanic Plate is the length of the oceanic plate; tAsthe. window is the thickness of the asthenospheric window.



Table S 3: Paleo-altitude data compilation

Time (Ma) Paleo-altitude (m) Reference

Northern Lhasa

33.9-56 4050(+1420/-1220) 9

23.03-37.71 4850(+1630/-1435) 9

33.9-56 3800(±1500) 10

5.33-23.03 4260(+475/-575) 9

5.33-23.03 4700(±1300) 10

19.8-25.5 3190(±100) 11

19.8-25.5 2770(±530) 12

19.8-25.5 3040(±560) 12

25.5 <2300 13

29-37 4100(±400) 14

26 4750(±250) 15

36-39 Sea level 16

46 2950(+910/-730) 17

26.5-21.5 3823(+1025/-1699) 18

26.5-21.5 4372(+1234/-1895) 18

Hoh-Xil Basin

35-40 2040(+1460/-1130) 19

35-55 1300(±400) 10

35-55 4850(±550) 10

37-40 <2000 20

5.33-23.03 3500(±100) 10

5.33-23.03 7850(±150) 10

30.8-37.8 2700(±200) 21

23.03-37.71 4000 22

17 2163(±768) 23

Gangdese arc

5 5509(+1390/-1993) 3

15 5200(+1370/-605) 4

15 5136(+1339/-1913) 3

15 4689(±895) 5

15 4638(±847) 5

15 5400(±728) 6

25-20 4500(+1500/-1700) 7

29-25 4100(+1300/-1600) 7

31-16 4057(+1154/-1640) 3

46-40 5600(+1500/-2100) 7

60-54 4500(±400) 8

51-48 4000(±500) 8

56-54 4400(+1300/-1700) 7

54-50 4100(+1200/-1600) 7
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