Himalayas (Cenozoic deformation of Asia)

Only example of continent-continent collision today

Indian collision preceded by collision of Kohistan island arc with Asia. 

Breakup of Gondwanaland: 

India moved north 75-45 Ma at 15 cm/yr

Involved closing of neo-Tethys ocean

Magnetic stripes: collision 45-50 Ma (Eocene)

After collision with China (Eurasia), slowed to 5 cm/yr

Shortening and crustal thickening in collision due to 3 mechanisms: 30 to 60 km thickening. 

Timing: Eocene-Miocene:

1). Thrust imbrication along

a) MCT: Main Central thrust

b) MBT: Main boundary thrust

c) Main frontal thrust

2) Underthrusting of India beneath Eurasian lithosphere

Seismic data indicate 200 km duplication of lithosphere

3) Eastward strike slip “extrusion” of SE China on Red River and other faults allowed shortening

Tectonic units (N to S)

Karakoram: western end of Tibet plateau

Cretaceous magmatism and metamorphism (~100 Ma)

Due to N. dipping subduction along Chalt suture

Melting in crust- S type granites at 37- 21 Ma (87Sr/86Sr = 0.715).

Chalt (northern) suture

100-80 Ma- before collision

Boundary between Karakoram (north) and Kohistan arc

4 km wide melange of shales, limestones + ophiolites

Kohistan–Ladakh island arc

(trans-Himalayan batholith + volcanics)

Traceable for 2500 km along strike:

In east, island arc

To west, it becomes an Andean-type margin

Magmatism: 101–61 Ma; Cretaceous to Paleocene

Tonalite-diorite intruded into Ordovician-Cretaceous metamorphisc rocks.

Arc collision with Asia at 100-85 Ma.

Arc became leading edge of Asia- N. subduction of neo-Tethys, leading to subsequent Indian collision

Arc development changes after Indian collision: 

from I-type granites (tonalite-diorite; low 87Sr/86Sr) 

to S-type granites  (e.g. mica granite; hi 87Sr/86Sr) 

IZS- Indus-Zangbo suture

Boundary between Indian plate and Kohistan-Ladakh arc

Xigaze ophiolite:

 120 Ma – U-Pb crystallization age

6 km of ultramafics (harzburgite + dunite)

Fossiliferous chert and limestone

Pillow lavas

Nagaland ophiolite: 

Blueschists (glauchophane): 40Ar/39Ar age  80 Ma- i.e. before collision

Ladakh ophiolite:

Olistromes: lavas, cherts, dunites, serpentinites, limestones,  lens of eclogite in mélange.

Closing of Tethys: trsnsition from marine to terrestrial sediments:

Paleocene-Eocene sediments followed by red beds

Collision at 50 Ma.
Indus basin on suture zone: 3 km of molasses (post tectonic) sediments.

Indian plate

Higher Himalaya of India:

Tethyan (Tibet) zone: passive continental margin on northern edge of India

Cambrian-Ordovician strata

Passive margin carbonates: Mesozoic

Deformation: SW directed thrust imbrication

Metamorphism: low greenschist

Ophiolite klippe: Jungbwa- traveled 80 km south

Cental crystallines

Metamorphic gneisses 15 km thick

Inverted metamorphic gradient from sillimanite to chlorite

1) thrust sheet emplacement

2) overturned nappes (i.e. high grade folding)

S-type granites common- 23-22 Ma – partial melting of sediment due to thrust thickening of crust

Syn-tectonic magmatism

Lower Himalaya

20 km pile of thrust thickened Proterozoic gneisses, plus Paleozoic and Mesozoic sediments

Intermontane molasse basins: Peshawar (2 Ma); Kashmir

Siwalik foreland basin: 10 km terrestrial sediments

