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Transform	margins		
along	marginal	plateaus		

	
	

-  VerDcal	moDon	
-  Structural	inheritance	



Mercier	de	Lépinay	2016	



Mercier	de	Lépinay	2016	



Upward	flexure	/	Downward	flexure	

Deep	marginal	plateaus:	space	for	sedimentaDon,	no	(?)	erosion	



Reuber	2016	VerDcal	exageraDon	~	3	

Demerara	marginal	plateau	 Oceanic	crust	



Reuber	2016	

	Downward	flexure	post	late	Albian	
Post-hot	spot	unconformity:	late	Albian	=	syn-transform	

		

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	



Reuber	2016	

	Downward	flexure	post	late	Albian	
Post-hot	spot	unconformity:	late	Albian	=	syn-transform	

	subsidence	along	the	transform	(not	dated,	likely	ApDan-Albian)	
		

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	



Reuber	2016	

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	

	Downward	flexure	post	late	Albian	
Post-hot	spot	unconformity:	late	Albian	=	syn-transform	

	subsidence	along	the	transform	(not	dated,	likely	ApDan-Albian)	

		



Reuber	2016	

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	

	Downward	flexure	post	late	Albian	
Post-hot	spot	unconformity:	late	Albian	=	syn-transform	

	subsidence	along	the	transform	(not	dated,	likely	ApDan-Albian)	

	Upward	flexure	(not	dated,	likely	post	early	Cretaceous)	



Scrutton (1979) 
Mascle & Blarez (1987) 



Passive	transform	margin	

AcDve	transform	margin	
Passive	transform	margin	



Passive	transform	margin	

AcDve	transform	margin	
Passive	transform	margin	

Basile	2015	

Post-ria	≠	Post-transform	
Post-transform	diachroneous	



Basile	2005	
from	Sage	2000		

Côte	d’Ivoire	–	Ghana	transform	margin	

Post-transform	
	The	two	lithospheres	belong	to	the	same	plate:	 	Coupling	

	
	Thermal	subsidence	of	the	oceanic	lithosphere	pulls	down	the	edge	of	the	conDnent:	
	 	 	 	 	 	 	 	 	 	 	Downward	(oceanward)	subsidence	



Basile	2005	
from	Sage	2000		

Côte	d’Ivoire	–	Ghana	transform	margin	

Syn-transform	
	The	two	lithospheres	belong	to	different	plates:	 	Uncoupling	

	
	Difference	in	elevaDon:	 	 	 	 	 	 	Erosion	of	the	higher	plate	

AcDve	
Transform	

fault	



Transform	fault	

Discharge	
By	erosion	

Flexural	uplia	of	the	higher	plate	

slope	 Difference	
Of	elevaDon	ElasDc	thickness	

Upliaed	surface	 Eroded	surface	

Basile	2002		
Bigot-Cormier	2005	



Reuber	2016	

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	

	Downward	flexure	post	late	Albian	
Post-hot	spot	unconformity:	late	Albian	=	syn-transform	

	subsidence	along	the	transform	(not	dated,	likely	ApDan-Albian)	

	Upward	flexure	(not	dated,	likely	post	early	Cretaceous)	

Thermal	subsidence	
	
??	
Erosional	uplia	

?	



Transform	faults	are	inherited	
	
Riaed	(divergent)	margins	appear	to	
connect	the	inherited	transforms	



Taylor	et	al.	(2009)	:	Woodlark,	Aden	
	

post-ria	formaDon	
of	transform	
Transform	faults	connect	
oceanic	spreading	axis	

During	riaing:	
-  No	transform	faults		
(parallel	to	relaDve	moDon)	
	
-  But	transfer	zones	
(not	parallel	to	relaDve	moDon)	



Divergent	parDDonning	



Divergent	parDDonning	



Obliquity	between	relaDve	plate	moDon	and	regional	trend	of	the	plate	boundary	
	solved	by		

spaDal	parDonning	between 		
	 	 	 	 	 	-	moDon	parallel	plate	boundaries	(transform)	
	 	 	 	 	 	-	moDon	perpendicular	plate	boundaries	(spreading	axis)	

Divergent	parDDonning	

This	is	the	case	in	oceanic	lithosphere	(dria),	not	in	conDnental	lithosphere	(ria)	



Two	ways	for	divergent	parDDoning	

	inherited	structures	=	inherited	parDDoning	

New	strike	slip	faults:		 	the	pull-apart	paradox	

Riedel	faults	
always	form	
compressive	relays		+	



Two	ways	for	divergent	parDDoning	

	inherited	structures	=	inherited	parDDoning	

Third	way	for	divergent	parDDoning	
	

Transform	faults	appear	to	connect	the	divergent	basins	
	

Based	on	elasDc	plate	behavior	(Basile	&	Braun	2016)	



Obliquity	
40°	

IniDaly	damaged	
zones	

Damages	increase	with	tracDon	(bulk	modulus)	
and	shear	(shear	modulus)	







ParDDoned	plate	boundary;	late	transform	faults	parallel	to	displacement	













stable	plate	boundary	



Effects	of	obliquity:	40°	



Effects	of	obliquity:	50°	



Effects	of	obliquity:	60°			no	more	transform	faults,	but	transtensional	boundaries 		



Effects	of	obliquity:	70°			no	more	transform	faults,	but	transtensional	boundaries 		



Effects	of	obliquity:	80°			strike-slip	component	decreases	in	transtensional	boundaries 		



Effects	of	obliquity:	90°			purely	divergent 		



Effects	of	obliquity:	40°	



Effects	of	obliquity:	30°	divergent	segments	become	oblique	



Effects	of	obliquity:	20°	oblique	divergent	segments	
The	connexion	requires	higher	tracDon	rate	to	form	transform	faults	



Effects	of	obliquity:	10°					
					no	more	divergent	segments,	but	unstable	single	transform	fault	



Effects	of	obliquity:	0°						unstable	transform	faults	



Plate	boundary	geometry	is	controled	by	lithospheric	
weakness	zones	where	divergence	localizes	
	
Transform	faults	appear	to	connect	divergent	segments,		
depending	on	the	obliquity	
	
	
Obliquity	 	0-10°:	strike-slip	only	

	 	 	 	20-50°:	alternaDng	transform	and	ria	
	 	 	 	60-80°:	alternaDng	transtension	and	ria	
	 	 	 	90°:	ria	only	



115	Ma	

Gplates	–	Seton	2012	

CAMP	hot	spot	

Postulated	
inherited	
weak	zones	



Reuber	2016	

SDR	(strike)	

Jur.	–	Lower	Cret.	Sed.	
Upper	Cret.	–	TerDary	sed.	

	Demerara:	
-	SDR	thin	northward	
-	The	transform	fault	appeared	on	the	side	of	SDR	(stronger	50	My	aaer	their	formaDon?)	
-	MagmaDc	transform	margin?	
-	Increased	post	hot-spot	thermal	subsidence	


