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Introduc6on	

•  Rocks	of	Gale	crater	are	alkali-rich,	compared	to	
mar6an	meteorites*	&	most	other	in	situ	
analyses.		

•  Basal6c	sandstones	of	Kimberley	area	are	
especially	rich	in	potassium	(to	6%	K2O);	
suggested	(Treiman	et	al.	2016)	a	trachy6c	
sediment	source.		

•  Alternate	idea	here,	that	the	K-rich	sediment	
represents	a	potassic	basalt,	such	as	would	form	
by	par6al	mel6ng	of	from	a	phlogopite-bearing	
(metasoma6zed)	mantle	perido6te.			
* Except a few K-rich melt inclusions in nakhlites (Goodrich et al. 2013) 



Kimberley	Area	Geology	

Kimberley	waypoint	
included	best	exposures	
of	“Bradbury	Rise”	
sediments	along	the	
traverse.		

~ 100 m 



Kimberley	Area	Outcrops	

A	fluvio-deltaic	sequence,	shed	
off	Gale	Crater	walls.	Unit	with	
undula6ng	beds	(Square	Top)	is	
as	deltaic	clinoforms.	Overlying		
unit	(Dillinger)	represents	high	
flow	regime,	i.e.	an6dune	
structures	(Gupta,	2016,	this	
mee6ng).		



Kimberley	Area	
Stra6graphy	

MAHLI	Selfie	at	Windjana	dril	site	(arrow).	Square_Top	
oucrops	behind	Curiosity.	Dillinger	and	Mt._Remarkable	
members	to	leb.	Fallen	boulder	of	Beagle	(capping	unit)	
at	far	leb.		



Sanidine	is	near-endmember,	disordered	KAlSi3O8.	
Small	propor6ons	of	secondary/aqueous	minerals.		
(Treiman	et	al.	2016).		

Windjana	Minerals:	CheMin	



ChemCam	LIBS	Analyses	1	



ChemCam	LIBS	Analyses	2	

Trend-lines	for	Dillinger-Mt._Remarkable	
composi6ons	do	not	extend	towards	trachyte.	
What	does	Mt._Remarkable	represent?	



Leaps	of	Faith	
(ein	Ausflug	ins	Blaue)	

•  Sandstone	composi6ons	represent	mixtures	of	
igneous	rock	types.		
•  Liile	evidence	of	non-isochemical	altera6on.	
•  No	evidence	to	suggest	mineral	frac6ona6on	during	
sediment	transport	or	deposi6on.		

•  ChemCam	LIBS	analyses	are	accurate.	
•  I.e.,	they	are	directly	comparable	with	XRF	and	EMP	
analyses	of	Earth	and	laboratory	materials.	

	



Mt._Remarkable	Composi6on	

•  Like	other	mar6an	basalts,	but	leucite-norma6ve!	



Mt._Remarkable	Composi6on	-	TAS	

From M. Schmidt,  
previous talk 



Perido6te	Par6al	Melt	

•  Bulk	is	comparable	to	par6al	melts	of	mar6an	mantle	
perido6te,	Dreibus	&	Wänke	1984	(Collinet	et	al.	2015).	

•  Potassium	content	consistent	with	par6al	melts	of	phlogopite-
bearing	perido6te	(Condamine	&	Medard	2014).	



Conclusions	

•  Sandstone	of	Kimberley	area	were	derived	from	
several	basal6c	sources.		

•  The	most	potassic	sediment	source,	K2O	≥	6%,	
was	likely	a	Lc-norma6ve	basalt,	not	a	trachyte.		

•  The	inferred	composi6on	of	the	potassic	
sediment	source	is	consistent,	in	general,	with	a	
primary	melt	from	a	phlogopite-bearing	
(metasoma6zed)	mantle.		


