
“Meteorites carry within them lessons in extraterrestrial geology and history. Some contain remnants of
the earliest days of our solar system's formation, while others hint at the catastrophic forces unleashed
when asteroids collide.”                      ~Geoff Notkin, science writer & Emmy Award-winning television host

What’s
Inside

Dear	planetary	scien sts,	engineers,	and	enthusiasts,

Welcome	to	the	second	2015	issue	of	Planetary	Ma ers!	Following	a	successful	business	mee ng	and	recep on	at	
the	2015	Joint	Assembly	in	Montreal	this	past	May,	it	is	my	pleasure	to	introduce	you	to	the	new	Execu ve	of	the	
Planetary	Sciences	Division	of	the	Geological	Associa on	of	Canada:

					•	 Chair:	yours	truly	remains	as	Chair
					•	 Vice-Chair:	Christopher	Herd,	University	of	Alberta
					•					•	 Secretary/Treasurer:	Livio	Tornabene,	University	of	Western	Ontario
					•	 Eastern	Rep:	remains	Lucy	Thompson,	University	of	New	Brunswick
					•	 Central	Rep:	Kim	Tait,	Royal	Ontario	Museum
					•	 Western	Rep:	remains	Ed	Clou s,	University	of	Winnipeg
					•	 *NEW*	Social	Media	and	Newsle er	Editor:	Tanya	Harrison,	University	of	Western	Ontario
					•	 Student	Rep:	Anna	Chanou,	University	of	Western	Ontario

It	is	a	pleasuIt	is	a	pleasure	to	have	two	prominent	planetary	scien sts	join	our	Execu ve:	Drs.	Christopher	Herd	and	Livio	Torn-
abene.	Chris	now	formally	represents	our	Division	on	the	Canadian	Space	Agency’s	(CSA)	Planetary	Explora on	Con-
sulta on	Commi ee,	providing	important	input	on	the	future	direc ons	of	the	CSA	from	a	planetary	geology	and	
geophysics	perspec ve.	I	am	also	pleased	to	formally	welcome	Tanya	Harrison,	a	PhD	student	at	Western.	Tanya	has	
been	helping	to	produce	Planetary	Ma ers	for	the	past	year,	but	this	is	now	formalized	in	our	new	Social	Media	and	
Newsle er	Editor	posi on.	In	this	role,	Tanya	has	also	taken	over	the	administra on	of	our	Twi er	(h ps://twit-
teter.com/pgg_canadian)	and	Facebook	(h ps://www.facebook.com/PlanetarySciencesDivision)	accounts	–	if	you	hav-
en’t	“followed”	or	“liked”	us,	please	do	so!	A	special	thanks	goes	to	Sabine	Stanley	(University	of	Toronto)	and	Ma-
rie-Claude	Williamson	(NRCan)	who	started	up	the	@pgg_canadian	Twi er	account	in	2012.	As	announced	in	the	last	
newsle er,	this	has	now	become	the	official	Twi er	account	of	our	Division.

The	Joint	Assembly	was	also	important	for	other	reasons.	It	was	an	outstanding	success	in	terms	of	the	number	and	
quality	of	planetary	science-related	sessions,	talks,	and	posters.	It	also	marked	the	first	 me	our	Division	has	spon-
sored	a	Best	Student	Oral	Presenta on	Prize	and	a	Best	Student	Poster	Presenta on	Prize.	I	am	very	happy	to	an-
nounce	that	Rebecca	Wilks	(University	of	Western	Ontario)	and	Bri ney	Cooper	(York	University)	have	won	the	Best	
Student	Oral	Presenta on	Prize	and	the	Best	Student	Poster	Presenta on	Prize,	respec vely.	Congratula ons	to	you	
both!

All	the	best
DDr.	Gordon	“Oz”	Osinski
Chair,	Planetary	Sciences	Division
h p://uwo.ca/earth/GACPSD/	

Letter from the Chair
Gordon ‘Oz’ Osinski
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Dr. Christopher Herd, University of Alberta

meteorites	ever	collected.	In	2006,	a	consor um	of	Canadian	in-
s tu ons	made	arrangements	to	purchase	the	pris ne	speci-
mens	from	the	finder.	As	a	result,	200	g	are	in	the	Royal	Ontario	
Museum’s	collec ons,	including	the	only	thawed	specimen	(pic-
tured	above).	About	650	g	form	part	of	the	University	of	Alberta	
Meteorite	Collec on.

The	biThe	biggest	challenge	in	the	cura on	of	astromaterials	derives	
from	the	fact	that	most	of	them	formed	in	environments	“strik-
ingly	different”	from	those	at	the	Earth’s	surface9.	This	is	espe-
cially	true	for	Tagish	Lake,	which	comes	from	an	asteroid	that	
accreted	from	primi ve	materials	including	chondrules,	dust,	
metal,	organic	ma er	and	ice;	was	modified	by	circula on	of	
liquid	water	within	the	first	few	million	years	of	Solar	System	
hihistory;	and	that	has	remained	cold	and	unmodified	ever	since.	
Studies	of	the	meteorite	show	that,	although	no	ice	is	pre-
served,	some	especially	vola le	organic	compounds	would	be	
lost	if	the	meteorite	was	kept	at	room	temperature8.	Further-
more,	organic	contamina on	is	a	significant	concern,	given	the	
prevalence	of	organic	compounds	in	a	meteorite	such	as	Tagish	
Lake,	some	very	specific	condi ons	of	cura on	are	required.

All	modern	astromaterials	cura on	facili es	have	as	their	prima-
ry	goal	the	isola on	of	specimens	from	the	terrestrial	environ-
ment9.	Building	on	the	knowledge	gained	by	the	world’s	leading	
cura on	experts—at	NASA’s	Johnson	Space	Center,	where	there	
is	an	over	40-year-legacy	of	astromaterials	cura on9—and	con-
sidering	the	specific	requirements	to	enable	the	documenta on	
and	processing	of	pris ne	Tagish	Lake	meteorite	samples,	the	
SuSubzerio	Facility	for	the	Cura on	of	Astromaterials	has	been	
constructed	at	the	University	of	Alberta.		

Astromaterials	are	samples	of	other	planetary	bodies	in	our	Solar	
System,	 including	 meteorites	 from	 asteroids,	 the	 Moon	 and	
Mars,	 and	mission-returned	 samples	of	 the	Moon,	 solar	wind,	
cometary	dust	and	asteroids.	In	the	near	future	the	list	will	grow	
to	include	samples	of	two	other	asteroids	(from	the	Japanese	Ha-
yabusa	II,	and	the	joint	US/Canada	OSIRIS-REx	missions),	Mars,	
and	poten ally	the	Moon’s	South	Pole/Aitken	Basin	or	a	come-
ttary	nucleus,	depending	on	the	outcome	of	the	next	NASA	New	
Fron ers	 compe on.	 At	 the	 same	 me,	 companies	 such	 as	
Planetary	 Resources,	 Inc.	 are	 inves ga ng	 ways	 to	 target,	
sample,	and	ul mately	extract	resources	from	near-Earth	aster-
oids.	For	these	reasons,	those	astromaterials	currently	available	
to	humanity	are	essen al	for	understanding	the	types	of	materi-
als	that	will	be	encountered	by	future	missions,	as	well	as	under-
standing	 the	 gene c	 rela onships	 among	 different	 planetary	
bodies	in	the	Solar	System.

Although	Canada	is	a	partner	on	the	upcoming	OSIRIS-REx	mis-
sion,	some	would	argue	that	a	sample	return	mission	to	an	aster-
oid	has	already	occurred	 in	this	country—the	fall	of	 the	Tagish	
Lake	meteorite	on	January	18,	2000.	Fragments	of	the	meteorite	
were	collected	from	the	frozen	surface	of	the	Taku	Arm	of	Tagish	
Lake	in	northern	Bri sh	Columbia	on	January	25	and	26,	2000	by	
a	local	resident.	On	the	advice	of	scien sts,	he	collected	the	me-
teorite	 specimens	without	 direct	 hand	 contact	 and	 kept	 them	
cold.	Consis ng	of	about	900	g	in	45	specimens,	these	are	con-
sidered	pris ne;	a	further	5-10	kg	of	material	were	collected	in	
the	spring,	found	embedded	in	the	lake	ice	due	to	freeze-thaw	
cycling1.	Some	of	the	pris ne	specimens	were	rapidly	distributed	
to	 scien sts	 around	 the	 world,	 where	 it	 was	 discovered	 that	
Tagish	Lake	does	not	belong	to	any	known	group	of	meteorites2,3.	
InIn	 addi on,	 Tagish	 Lake	 is	 a	 carbonaceous	 chondrite—a	 type	
thought	 to	 represent	 some	 of	 the	 most	 primi ve	 material	
known,	a	sampling	of	the	dusty	disk	from	which	the	planets	 in	
our	 Solar	 System	 formed—and	 contains	 an	 extraordinary	
amount	 of	 carbon,	 about	 6%	 by	 weight4.	 About	 half	 of	 that	
carbon	is	in	the	form	of	organic	ma er:	compounds	involving	C,	
H,	O,	N	and	S	that	formed	either	in	interstellar	space	or	on	Tagish	
LaLake’s	asteroid	parent	body.	Study	of	the	Tagish	Lake	meteorite	
provides	unique	insights	into	the	role	of	parent	body	aqueous	al-
tera on	on	the	structure	and	composi on	of	organic	ma er,	in-
cluding	those	compounds	that	may	have	been	necessary	for	life	
on	Earth5-8.

The	preserva on	of	the	organic	ma er	in	Tagish	Lake	is	due	in	no	
small	part	to	the	fortunate	circumstances	of	the	meteorite’s	fall	
and	 the	careful	 steps	 taken	 in	 its	collec on:	 the	pris ne	speci-
mens	of	the	Tagish	Lake	meteorite	are	perhaps	the	most	pris ne	

The Subzero Facility for the Curation of
Astromaterials: Legacy of the Tagish Lake Meteorite
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Photo	of	Tagish	Lake	specimen	P-10a	on	the	microscopic	stage	

within	the	Subzerio	Facility	for	the	Cura on	of	Astromaterials	at	

the	University	of	Alberta.	1	cm	cube	for	scale.		

The	Subzero	Facility	for	the	Cura on	of	Astromaterials.	Top:	View	

looking	into	the	Class	10,000	clean	room	at	the	door	to	the	freez-

er	chamber;	at	right	are	cabinets	containing	the	University	of	Al-

berta	Meteorite	Collec on.	Bo om:	The	argon	glove	box	inside	

the	freezer

“Space	Rocks”	Game	Jam	at	the	Royal	Ontario	Museum
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At	the	heart	of	the	facility	is	a	glove	box	in	which	purified	argon	
gas	is	con nuously	circulated,	enclosed	within	a	freezer	chamber	
capable	 of	 opera on	 between	 -10	 and	 -30°C.	 A	 Class	 10,000	
clean	room	provides	a	clean	anteroom	to	the	freezer,	as	well	as	a	
new	and	improved	home	for	the	University	of	Alberta	Meteorite	
Collec on.	 The	 placement	 of	 the	 argon	 glove	 box	 within	 the	
freezer	enables	processing	of	Tagish	Lake	meteorite	specimens	
underunder	cold	condi ons	 in	an	 inert	environment.	The	unique	ar-
rangement	also	enables	inves ga ons	relevant	to	cura on	of	any	
astromaterials	at	or	below	-10°C.	In	this	was,	the	legacy	of	Tagish	
Lake—Canada’s	Sample	Return	Mission—is	pioneering	methods	
for	 cura on	 of	 future	 samples	 returned	 from	 vola le-bearing	
planetary	bodies.

Dr.	 Herd	 is	 a	 professor	 in	 the	Department	 of	 Earth	 and	Atmo-

spheric	Sciences,	Curator	of	the	University	of	Alberta	Meteorite	

Collec on,	and	the	current	Vice-Chair	of	the	Planetary	Sciences	

Division	of	the	GAC.



Dr. Gordon Osinski, Western University

Her	winning	poster	presenta on	was	en tled,	“Constraints	on	
Lower	Atmosphere	Clouds	on	Titan	from	Perturba on	Images	
Using	the	Huygens'	Probe	Descent	Imager	and	Spectral	Radiom-
eter	(DISR).”	Following	Huygens’	landing	in	2005,	the	DISR	in-
strument	took	images	of	the	same	scene	on	the	surface	for	ap-
proximately	an	hour,	providing	a	rare	opportunity	to	observe	
subtle	changes	within	Titan's	lower	atmosphere.	For	each	
image,	Cooper	and	her	colleagues	observed	temporal	pa erns	
resembling	atmospheric	phenomena	and	calculated	the	magni-
tude	of	the	radiometric	varia on	across	the	sky.

Rebecca	Wilks	is	an	M.Sc.	student	in	Geology/Planetary	Science	
at	Western.	She	holds	a	B.Sc.	in	Honours	Geography	from	the	
University	of	Winnipeg,	where	she	studied	the	the	origin	of	
excess	sulphate	concentra ons	in	Dead	Horse	Creek,	Manitoba.	
Her	winning	oral	presenta on	was	en tled,	“Impact	Melt	Veins	
in	the	Central	Upli 	of	the	West	Clearwater	Lake	Impact	Struc-
ture,	Northern	Quebec,	Canada.”	She	and	her	colleagues	inves-
gated	central	upli s—par cularly	impact	melt	veins	and	

dykes—observed	in	the	upli ed	target	rocks	of	the	West	Clear-
water	Lake	impact	structure.	The	goal	of	their	research	is	to	
be er	understand	the	forma on	processes	of	these	melt	veins	
and	what	role	melt	may	play	in	central	upli 	forma on.

We	are	very	happy	to	announce	the	winners	of	the	inaugural	
Best	Student	Oral	Presenta on	Prize	and	Best	Student	Poster	
Presenta on	Prize	of	the	Planetary	Sciences	Division	of	the	Geo-
logical	Associa on	of	Canada.	Congratula ons	to	undergraduate	
Bri ney	Cooper	of	York	University	and	masters	student	of	Re-
becca	Wilks	of	Western	University,	respec vely!	

Bri ney	Cooper	is	a	3rd	year	undergraduate	pursuing	an	Hon-
ours	Double	Major	Bachelor	of	Science	in	Atmospheric	Science	
and	Astronomy.	She	currently	works	in	the	Centre	for	Research	
in	Mass	Spectrometry	and	the	Planetary	Vola les	Lab	at	York	
University.

Bri ney	Cooper
Rebecca	Wilks	at	the	West	Clearwater	Lake	Impact	Structure

Inaugural Winners of GAC PDS Best
Student Oral and Poster Presentations
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h p://www.hou.usra.edu/mee ngs/2ndcaves2015/

2nd International Planetary Caves
Conference, 20th–23rd October 2015
Flagstaff, Arizona

Geological Society of America Annual
Meeting
1st –4th November 2015
Baltimore, Maryland

h p://1.usa.gov/1HjEZJ7

h p://community.geosociety.org/gsa2015/home

1st Landing Site/Exploration Zone Wo-
rkshop for Human Missions to the Sur-
face of Mars, 27th–30th October 2015
Houston, Texas

h p://www.lpi.usra.edu/vexag/mee ngs/upcoming/

Venus Exploration Analysis Group
Meeting #13, 27th–29th October 2015
Washington, D.C. 

h p://cctp2.arc.nasa.gov/

2nd Comparative Climatology of Terres-
trial Planets Conference, 8th–11th Septe-
mber 2015, Moffett Field, California

h p://www.hou.usra.edu/mee ngs/gap2015/gap20151st.shtml

Bridging the Gap III: Impact Cratering
21st–26th September 2015
University of Freiburg, Germany

Submit to These Planetary Sessions!
Abstract Submission Deadline: 5 August 2015  

And More: http://bit.ly/1BRBc36

*Planetary	Magne sm	and	Paleomagne sm

*Carbon	on	Mars

*Direct	Imaging	of	Habitable	Exoplanets:	Progress	and	Future

*Earth	Analgoues	as	Case	Studies	for	Mar an	Geological	Materi-

als	and	processes

*Enceladus:	A	Decade’s	Observance	of	a	Habitable	World

*Exploring	the	*Exploring	the	Kuiper	Belt:	New	Horizons	Reaches	the	Pluto	

System

*Geophysical	Inves ga ons	of	Small	Bodies,	Icy	Satellites,	&	

Planets

*Judging	a	Book	by	its	Cover:	From	Surface	Observa ons	to	Plan-

etary	Interiors

*Mercury	A er	MESSENGER

*Processes	in	the	Present-Day	Atmosphere	of	Mars

*Radar	Inves ga ons	of	Planetary	Surfaces	and	Subsurfaces

*The	Rose a	Mission:	Post-Perihelion

*Titan:	Understanding	Saturn’s	Myterious	Moon

**Vesta	and	Ceres	as	Seen	by	Dawn	and	Earth-Based	Instruments

*Volcanism	and	Tectonism	Across	the	Solar	System

CONFERENCES
Planetary Matters



The next issue of Planetary Matters will be out in late 2015 and will include 
the latest updates from current planetary missions. 

If you want to write an article for us, have research you would like to 
publicise, have student funding opportunities or just a fantastic image to 
share, we want to hear from you!

Please contact:
Tanya Harrison (tanya.harrison@cpsx.uwo.ca)
Livio Tornabene (livio@cpsx.uwo.ca)

If you would like to contribute...

REFLECTIONS

This year marks 20 years since RADARSAT-1, Canada’s first commerical Earth observation satellite, entered orbit. The 
spacecraft was used in a wide array of fields, such as ice studies, forestry, coastal monitoring, disaster management, agricul-
ture, hydrology, oceanography, and cartography. RADARSAT-1 imaged the Arctic daily, most of Canada every ~72 hours, 
and the entire planet every 24 days until it became non-operational due to a technical problem in March of 2013.   

Image credit: Canadian Space Agency 
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