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Rodinia	 The	oldest	known	
supercontinent	



Grenville	Orogeny	

“Pedlar	Formation”	granite	gneiss,	1.1	Ga,		
Shenandoah	National	Park,	Virginia	

Granite	vs.		
granite-gneiss	
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Grenville	Orogeny	
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Old	Rag	Granite	(1	Ga	=	1000	Ma)	
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Paleogeographic	
Map	by	Ron	Blakey,	
Northern	Arizona	
University	



Swift	Run	Formation	









Catoctin	Formation:		
Neoproterozoic	rifting	on	Laurentia’s	east	coast	opens	up		
the	Iapetus	Ocean	(a.k.a.	the	“proto-Atlantic”	Ocean)	

Massive	extrusion	of	flood	basalts	in	Virginia,	Maryland,	Pennsylvania…	



Catoctin	Formation:	~600	Ma	

Grenvillian	basement		

complex:	~1100	Ma	



Catoctin	Formation:	~600	Ma	



Catoctin	Formation:	~600	Ma	
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Compton	Peak	
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Volcanic	breccia:	ancient	lahars	



Inset	image	from	Bob	Badger’s		
Geology	Along	Skyline	Drive	(1999)		

Stony	Man	





Feeder	dikes	of	the	Catoctin	Formation	







Paleogeographic	
Map	by	Ron	Blakey,	
Northern	Arizona	
University	



Sauk	

Paleogeographic	
Map	by	Ron	Blakey,	
Northern	Arizona	
University	
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Sauk	



Adapted	from	McKee,	E.	D.	1945.	Cambrian	Stratigraphy	of	the	Grand	Canyon	Region.	
Washington,	Carnegie	Institute,	Publication	563.)	

East-west	section	of	Cambrian	strata		
exposed	along	the	Grand	Canyon.	

O	=	upper	limit	of	Olenellus	trilobite	genus	
G	=	upper	limit	of	Glossopleura	trilobite	genus	

Sauk	



Sauk	sequence:	
First	sandstones,	then	carbonates.	

All	over	North	America.	
Fig.	7.13	

Wind	reworked	
sediments:	why?	

Sauk	



Wind	abrasion	 Sauk	



Final	deposition	
by	water:	
	
Aqueous	ripples	

+	trilobites	

Sauk	



Skolithos	trace	fossils	

Antietam	Formation	
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Birth & death of the Iapetus Ocean 



Birth & death of the Iapetus Ocean 



Upper	
Devonian	
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(~360	Ma)	
Map	by	Ron	
Blakey,	NAU	
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North	
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Middle	
Pennsylvanian	
paleogeograph

y	
(~300	Ma)	
Map	by	Ron	
Blakey,	NAU	



Blue	Ridge:	“Here	we	Himalaya	again!”	



Appalachian Mountain Belt 



Valley & Ridge Piedmont 







Massanutten	
Synclinorium	

Blue	Ridge	
Anticlinorium	
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GigaPan	of	folding	in	
the	Weverton	Formation	



Fault	Breccia	from	Blue	Ridge	Thrust	Fault	



Southworth,	et	al.	(2009)	



Blue	Ridge	Parkway	near	Roanoke,	VA	
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Weverton	Formation	



Weverton	Formation	





Sketches	from	Tom	Gathright’s	1976		
Geology	of	the	Shenandoah	National	Park	
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