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Konvergente Plattenrader
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From subduction to collision

~ Orogen
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Continent Continent
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Subduction zone

(future collision zone)
(a) Volcanic arc

A map showing a zipper-like collision between two continents. Here,the
ocean between the two continents is closing progressively from north to
south. In the collision zone, the boundary between what had originally
been two separate continents.
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Wilson cycle

Rifting Ocean formation
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Module BP 11 -12

Subduction Collision
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Topography: Alps vs Himalaya

Module BP 11 -12
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Himalaya-Tibet system: topography
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MFT: Main frontal thrust

MPT: Main Pamir thrust

ST: Southern Tian Shan thrust
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OT: Oldham fault

LBF: Longriba fault

DF: Dalong fault

Fold-Thrust Belts

NQT: North Qaidam thrust belt
MT: Makran thrust belt

18°N =1 | MT: Longmen Shan thrust belt

Neotectonic map for Tibet and
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Left-slip Faults
ATF: Altyn Tagh fault

GM: Gurla-Mandhata detachment CF: Chaman fault

SG: Shanxi graben
YG: Yinchuan graben
KS: Kongur Shan
XF: Xiaguan fault
Right-slip Faults
JF: Jiali fault

KF: Karakoram fault
HRF: Herat fault

WKT: Western Kunlun thrust belt RRF: Red River fault
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GTF: Gobi-Tian shan fault
HF: Haiyuan fault

KLF: Kunlun fault

XXF: Xiangshuihe-Xiaojiang
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GZF: Ganzi fault

BTF: Basapani-Tyrsad fault
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Himalaya-Tibet system: topography
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Himalaya-Tibet system: earthquakes
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Himalaya-Tibet system: geology

Figure legend follows on page 2.
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Himalaya-Tibet system: geology

Figure 3 Schematic geologic cross-section across the Himalayan-Tibetan orogen. See Figure 2 for the location

of the cross-section.
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Himalaya-Tibet system: deep structure
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Himalaya-Tibet system: deep structure
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Himalaya-Tibet system: deep structure
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Himalaya-Tibet system: geology

Figure legend follows on page 2.



Himalaya-Tibet system: evolution

(1) Cambrian-Early Ordovician
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Himalaya-Tibet system: evolution

(b) Paelozoic-Meosozoic Evolution of the Kunlun and Qilian Terranes
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Himalaya-Tibet system: evolution
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Himalaya-Tibet system: evolution
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Himalaya-Tibet system: evolution
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Himalaya-Tibet system: evolution

Vereinfache Karte des indische Ozean
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Himalaya-Tibet system: evolution
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Himalaya-Tibet system: Neotectonics
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Himalaya-Tibet system: deformation of Asia
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Himalaya-Tibet system: deformation of Asia
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Around the Alps
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Topography vs. Moho
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Moho unten den Alpen
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Plate tectonic: Africa-Europa convergence

Module BP 11 -12

4 2 8 mm/an

de Mets et al. 1990, Le Pichon 1993 (mode¢le NUVEL 1)
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Plate tectonic: Africa-Europa convergence

Module BP 11 -12

Nogquet et Calais, 2004
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Plate tectonic: Africa-Europa convergence

Module BP 11 -12

Nogquet et Calais, 2004

S
N
S
N
(@)
S
S
N
—
)
~
Ny
[
S
Qo
A
2



Today uplift of the Alps

Module BP 11 -12

Champagnac et al, 2007
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Alpen Vorlesung

Tectonic map of the Alps

Tectonic map of the Alps E R
by Schmid et al., 2004 (revision Nov. 2006) A VR TR LSRR
extended to Corsica & Tuscany Bousquet et al., 2008
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Alpen Vorlesung

Profiles across the Alps

European lower crust

Schmid et al. 2004

/

Schmid et al. 2004
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Adriatic lower crust




Plate tectonic reconstruction

60 Ma

Module BP 11 -12
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Schematic cross sections
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Schematic cross sections

Module BP 11 -12

Schmid et al. 2004
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Oberhdnsli et al. 2004
Bousquet et al. 2008

Metamorphic map of the Alps |

by Bousquet et al., 2008 modified after Oberhénsli et al. (2004)
o

Metamorphism



Alpen Vorlesung

Metamorphic cross-sections
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Tertiary collisional metamorphism (30-17 Ma)

Module BP 11 -12

Tauern dome

Lepontine dome

Oberhdnsli et al. 2004
Bousquet et al. 2008
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Relation high T metamorphism & crustal accretion
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Different types of collision

Unlike Himalayan type orogens, the Western and Central
Alps ride on the subducting plate
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Module BP 11 -12

Adria is following rolling back European slab
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