ALPS

Geography: 
S. Alps -- N. Italy




W. Alps--France




Central Alps --Switzerland




E. Alps Alps --Austria

Mesozoic-Cenozoic orogenic belt (compare Himalayas)

Collision of African (Adriatic) and European plates

Closing of Tethys ocean

Basement rocks: Caledonian (Ordovician) or Variscan (Carboniferous) age

Pre-orogenic setting:

Jurassic-Cretaceous rifting:Piemont ocean 

same time as central Atlantic 

Synopsis

Growth of neo-Tethys in Triassic:

Carbonate platforms and evaporates on passive margins

Redbeds on adjacent continent (Pangaea)

Jurassic: collapse of carbonate platforms- deposition of deeper water shales

Cretaceous: collisional margins develop; rising mountains

Deposition of flysch (turbidites in submaine canyons) -erosion of highlands

Blueschist metamorphism

Felsic volcanism in arcs

Nappe emplacement

Obduction of ophiolotes

Eocene-Oligocene: continent-continent collision

Syn-orogenic flysch deposits

Hi-Temp. regional metamorphism

Tertiary non-marine molasses deposits- orogenic uplift

Pliocene: thrusting in Jura mountains 

(V&R type deformation)

Cenozoic-present: back-arc basins develop

Pre-orogenic sedimentation

Triassic evaporates on paleo-Tethys margins 

(mechanically weak layers for later thrusting)

Stretching of European and Adriatic crust- horsts and grabens- normal faulting (Brianconnais swell)

Opening of Piemont ocean (W. Tethys)

Jurassic sediments deposited in grabens

Faulted basement block become future basement nappes

Triassic Carbonate platforms, 7 km thick

Bahamas today- near equator

Reef deposits; evaporates in back-reef

Black shales in deeper water

Cretaceous: Alpine flysch deposits during subduction

Flysch: deep water turbidite deposits- Bouma sequences: erosion of uplands.

Molasse: non-marine deposits: erosion of thrust sheets (foreland basins)

Date tectonic movements:

Oligocene (35 Ma)-Miocene (15 Ma)-Pliocene (5 Ma)

Miocene (10 Ma)- Mediterranean- Atlantic connection ends.

Mediteranean dries up entirely- evaporites.

Alpine tectonics

Consumption of Tethys ocean: Europe-Africa collision

Central Atlantic and Tethys rifting- 180 Ma (Jurassic)

Cretaceous collision plus dextral shear

Adriatic plate undergoes 30 deg. counterclockwise rotation (paleomagnetic data)

Cause dextral shear within/along boundary w/Europe

Mid-Cretaceous (90 Ma) subduction of European plate to SE beneath Adriatic crust.

Mid-Tertiary: collision of plates

Austro-Alpine nappes emplaced to north 

Pennine nappes: (Gotthard, Suretta, Tamb, Adula, Simono). 

Ductile deformation: > 300oC

Emplaced at 45-35 Ma (mid-Tertiary)

Pliocene (10 Ma): Jura mountains- NW brittle thrusting

Final collision: back thrusting onto Adriatic (Italian) side

Foreland basins (molasse deposits) form on both sides of orogen

Pennine basins to north and Lambordian basins to south

High pressure metamorphism: coesite (> 35 kbars)

Rapid uplift to surface: 1-4 mm/yr along subduction zone

Alpine ophiolites

Eastern ophiolites different from western ophiolites

Eastern

Harzburgites (Ol, Opx)

Chrome deposits

Deep sea cherts

Back-arc basin above subduction zone

Western

Lherzolites (Ol, Opx, Cpx)

No chrome ores

Clastic seds.

Melting on transcurrent fault

Pre-Alpine external basement Massifs

Aar: 330 U/Pb, zircon

Belledonne: 320 K-Ar amphibole

Mt. Blanc: 304  U/Pb zircon

Gotthard: 290 U/Pb, zircon

Aiguilles rouge : 337 U/Pb zircon

Metamorphism from greenschist to amphibolite grade

Variscan (Carboniferous) basement common

Also Caledonian (Ordovician), Avalonian 

Alpine metamorphism

Mineral ages (K-Ar; Rb-Sr) of micas: 45-35 Ma (Tertiary)

Increases from NW (in Jura) to SE in crystalline nappes

Sub-greenschist- greenschist, amphibolite, kyanite, sillimanite grade.

