Features of orogenic belts

1) Passive continental margins

2) Shale flooding- collapse of margin

3) Thrust emplacement (thin skinned)

4) Deformation of cover rocks

5) Metamorphism

6) Basement thrusting (ie thick skinned)

7) Unconformity

8) Obduction of ophiolites

9) Island arc collision  (sometimes)
10) Suture between plates

APPALACHIANS

Divided into northern and southern Appalachians 

Two sided Paleozoic orogeny: 

Laurentia on western side (Grenville basement, 1000-1200 Ma, and cover rocks).

Paleozoic Cambro-Ordovician passive carbonate margin. 

Eastern Laurentia parallel to, and near, equator 

Avalon on east (Late Precambrian, 600 Ma, basement; Cambrian seds. and volcanics; Acado-Baltic trilobites)- 

Microcontinent and or island arc(s)?

Avalon fragments:

Newfoundland, New Brunswick, Boston, N and S. Carolina) 

Derived from NW margin of Gondwanaland (NW Africa)

Avalon terminology:

Terrane, composite terrane, superterrane, platform, microcontinent, island arc; eastern/western Avalon

Iapetus ocean in between

(Iapetus: father of Atlantis in Greek mythology

Evidence for Iapetus:

1) Paleomagnetic: 3-5000 km between Avalon and Laurentia 

2) Faunal provinces: different trilobite and brachiopod assemblages bordering Laurentia and Baltica 

3) Ophiolites (Bay of Islands, Newfoundland; mafic rock, N. Appalachians)

Orogenic events

N. Appalachians:

Taconic-major Ordovician event: island arc collision

Bronson Hill Anticlinorium- Late Precambrian granite gneiss overlain by Ordovician volcanics

Westward emplacement of shale (now slate) thrust sheets onto carbonate bank, above east dipping subduction zone. 

Oceanic sediments obducted onto continental margin.

In Newfoundland, ophiolites obducted onto platform.

Acadian orogeny -major Devonian event- 

Continent-microcontinent collision? 

West directed ductile nappes- 

High grade metamorphism and partial melting. Over by 380Ma. (post tectonic granite) 

Alleghanian: restricted to SE New England- 

Collision of eastern Avalon platform 

(Esmond Dedham terrane; Boston platform).

Post Carboniferous amphibolite metamorphism

Permian S- type granites

No Acadian metamorphism or plutonism in SE New England

Mineral ages in N. Appalachians are Permian- why?

S. Appalachians

Taconic- major metamorphism- island arc 

· where is arc?

Piedmont and Blue Ridge high grade metamorphism

West directed nappes

Acadian- absent or minor (Brevard zone?)

Alleghanian orogeny

Major event- collision w Africa (Carolina slate belt)

200 km thin skinned shortening on Blue Ridge thrust.

 High grade metamorphism in eastern piedmont

Granite intrusion in Carolina slate belt

Smoky mountains emplaced onto passive margin on great Smoky fault

V&R fold-thrust belt formed

Blue Ridge basement thrust sheets

NEWFOUNDLAND

(from west to east)

Humber terrane-

Laurentia- western passive margin. Grenville.

Central mobile belt- 

(Dunnage terrane; Gander terrane)

Avalon terrane: eastern basement: (~600 ma)

Humber terrane

Grenville basement = 1000-1200 Ma

Passive continental margin; carbonate shelf

Cambrian-Ordovician rifted margin

Greywackes, cherts, pelites, ophiolites

Central mobile belt

Dunnage terrane: 

Lacks Precambrian rocks

Cambrian-Ordovician basic rocks

Greywackes, cherts, pelites, ophiolites

Gander terrane

Metamorphosed continentasl rise sediments

Unfossiliferous 

Upper amphibolite metamorphism

Post tectonic granites

Collision with Avalon-Devonian/Silurian

Avalon terrane

600 Ma basement

Acado-Baltic trilobites

No Taconic/Acadian metamorphism

