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Columbia	Hills	Ellipse	Placement		
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Proposer	iden0fied	
regions	of	interest	



	

	
Explore	important	new	regions	that	Spirit	didn’t:	
Spirit	LDEF	

Crossfield	(buried	Home	Plate	like	structure?)	

von	Braun	BuHe	(former	Inner	Basin	fill?)	

Goddard	Crater	(volcanic	source	vent?)	

Promised	Land	(volcaniclas0c	tephra?	Fluvio-lacustrine?	Other?)	

Etched	Terrain	(volcaniclas0c	tephra?	Fluvio-lacustrine?	Other?)	
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Crossfield	(buried	Home	Plate	like	structure?)	

von	Braun	BuHe	(former	Inner	Basin	fill?)	

Goddard	Crater	(volcanic	source	vent?)	

Promised	Land	(volcaniclas0c	tephra?	Fluvio-lacustrine?Other?)	

Etched	Terrain	(volcaniclas0c	tephra?	Fluvio-lacustrine?	Other?)	

	
●	Mastcam-Z,	WATSON,	SuperCam	RMI	imaging	to	document	m-scale	
context	to	sub-mm	morphology.	AHempt	to	dis0nguish	weathering	
textures	from	primary	textures		
●	SuperCam	to	determine	igneous	mineralogy	
●	SuperCam	LIBS	and	PIXL	morphology	and	mapping	for	mm-	to	sub-
mm	scale	elemental	composi0on	
●	SHERLOC	mapping	to	seek	organics	and	or	altera0on	minerals			
●	RIMFAX	to	assess	subsurface	expression	and	structural	rela0ons		
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Previous	a5empts	to	visit		
precursor	spacecra6	for	analysis	



Heritage	of	Long	Dura<on	Exposure	Experiments	

Apollo	12	retrieved	components	
from	S-III	exposed	2.5	years	
	

LDEF:	materials,	coa<ngs,	
electronics,	op<cs,	thermal	
systems	exposed	5.7	years	
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Extra	incen've	for	revisi'ng	Columbia	Hills	is	that	Spirit	can	be	
located	and	inspected	(Mastcam,	SHERLOC,	PIXL,	and	SuperCam)	
	
By	this	<me	Spirit	will	have	been	exposed	to	the	Mar<an	
environment	for	17	years.	Thereby	making	it	an	excellent	long	
dura<on	exposure	experiment.	This	will	provide	long-term	
data	on	the	Mar<an	environment	(weathering,micrometeorites)	
and	its	effects	on	material	degrada<on	(SA,	coa<ngs,	op<cs,	
actuators,	cabeling	etc).	Are	any	terrestrial	organics	on	Spirit?		
		
This	data	will	aid	in	design	of	future	surface	systems,	equipment	
and	structures	for	both	manned	and	robo<c	explora<on	of	Mars.	

Mars	2020	Science	Objec've	D:	Prepare	for	Human	Explora'on	
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McCool	Hill	
			Landslide	



	
von	Braun	BuZe:	7	meter	high	 layered	buZe	 (cliff	and	 ledge	 forming	members)	
appears	to	be	capped	with	Home	Plate-like	material.	von	Braun	interpreted	to	be	an	
erosional	remnant	of	a	once	more	extensive	unit	that	covered	the	Inner	Basin.		
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Goddard	Crater:	Ellip'cal	depression	35	m	x	25	m,	ranging	in	depth	from	2.6	to	
3.5	m.	Crater	appears	to	be	a	volcanic	vent	and	not	an	impact	crater	based	on	its	
morphology,	 context,	 and	 associated	 eroded	 materials	 interpreted	 to	 be	
pyroclas'cs.		
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Crown	
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																							View	to	South	
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Promised	Land:	Hi	thermal	iner<a,	
NE-SW	trending	bouldery	ridges,	
light	toned	polygonal	ground	unit	
sandwiched	between	the	
Hesperian	plains	lava	flows	and	
Noachian	Columbia	Hills.	
	
Testable	hypothesis:	Is	this	a	
former	now	mostly	buried	
extensive	unit	similar	to	other	
‘window’	areas	of	terrain	seen	on	
Gusev	floor?	Is	it	Volcanic	
(tephra)?	Fluvio-lacustrine?	

Basal'c	Plains	
Lava	Flows:	
Hesperian	Age	
(3.6	Ga)	

Promised	Land	

Promised								
Land	 Promised	Land	
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Reasons	to	Return	to	the	Columbia	Hills	
	
Gusev	Plains	are	Hesperian	olivine	rich	basalt	(3.6	Ga).	
	
These	rock	samples	would	permit	radiometric	da0ng	
of	an	areally	extensive	Hesperian	age	lava	flow	surface	
which	can	then	be	used	to	calibrate	Mar0an	crater	
curves.	
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Testable	hypothesis:	Is	‘Italy’	a	window	to	a	former	now	mostly	buried	extensive	unit	
similar	to	areas	of	terrain	seen	in	the	Promised	Land	and	other	‘windows’	sca5ered	across	
the	floor	of	Gusev	Crater?	Is	it	Volcanic	(tephra)?	Fluvio-lacustrine?	
	



26	

Thira	
Crater	
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Etched	Terrain	

Flow	Lobe	Embayment	
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Reasons	to	Return	to	the	Columbia	Hills	
Landing	Site	with	Ul0mate	Ground	Truth	
*Key	advantage	and	unique	aspect	of	this	landing	site	
is	that	we	already	know	exactly	where	we	need	to	go	
and	have	already	found	significant	astrobiologic	and	
geologic	samples	to	be	collected,	complements	of	Spirit.	
	
*Extra	incen0ve	for	revisi0ng	Columbia	Hills	is	that	Spirit	
can	be	located,	inspected	and	provide	data	to	help	
Prepare	for	Human	Explora0on.	
	
*Explore	important	new	regions	that	Spirit	did	not.	
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