
“It is a beautiful and delightful sight to behold the body of the Moon.”

                                 ~Galileo Galilei

What’s
Inside

The next year promises to be an important one for the Division. As many of you may know, next year’s GAC–MAC 
Annual Meeng will be held in Montreal and is a Joint Assembly, co-hosted with the American Geophysical Union and 
the Canadian Geophysical Union (hp://ja.agu.org/2015/). As such, this promises to be a large and excing meeng 
with lots of opportunies to showcase the fantasc planetary science research being conducted here in Canada. The 
session proposals site is due to open this month (September) so I hope you will all consider subming proposals for 
sessions, short courses, and field trips.

In addion, our business meIn addion, our business meeng in Montreal will be very important, as ALL posions on the Execuve Council must be 
put up for elecon according to the GAC By-Laws. A call for nominaons will be included in the first 2015 issue of Plane-
tary Maers and I hope that we will have some new faces on the Execuve.

I am also deligI am also delighted to say that 2015 will see the launch of FOUR new awards – our first! Based on feedback from many 
of you, we will have a Best Student Oral Presentaon Prize and a Best Student Poster Presentaon Prize, which will be 
awarded annually at the GAC annual meeng. We will also offer prizes for the best PhD and MSc theses defended in the 
previous year. Nominaons will be sought in the next issue of Planetary Maers for students who have successfully de-
fended their theses in the 2014 calendar year.

This is also juThis is also just a reminder that Planetary Sciences Division has one of seven seats on the new Planetary Exploraon 
Consultaon Commiee of the Canadian Space Agency. Vice-Chair Paul Sylvester represents our group and so if there 
are issues or concerns that you would like to raise with the Canadian Space Agency, please contact Paul or I.
In closinIn closing, I would like to thank Dr. Livio Tornabene and PhD student Tanya Harrison for compiling the content for this 
issue of Planetary Maers and to the contributors for their excellent arcles. If you are interested in subming an ar-
cle for the next edion, or would like to post news of an event or to adverse a student posion, please contact us. Fi-
nally, I would like to highlight the fact that we do have a presence on Facebook and so please “like” our page (hps://w-
ww.facebook.com/PlanetarySciencesDivision).

All the best
Dr. Gordon “Oz” Osinski
ChaiChair, Planetary Sciences Division
hp://uwo.ca/earth/GACPSD/ 

Dear planetary sciensts, engineers, and enthusiasts,

WWelcome to the second 2014 issue of Planetary Maers on behalf of the Execuve of the Planetary Sciences Divi-
sion of the Geological Associaon of Canada. I am happy to report that our membership connues to grow and 
May once again saw a successful GAC–MAC Annual Meeng in Fredericton. Livio Tornabene provides a nice write 
up of the special session our Division put together on page 2 of this issue. I alas was not able to aend at the last 
minute due to an injury sustained in the field in Sudbury a few days before – so I would like to thank Livio, Paul 
Sylvester and Lucy Thompson for stepping in and ensuring that the special session and our Division BBQ were a 
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Livio L. Tornabene, Western University

post-impact alteraon signatures. Along these lines, Byung 
Hun-Choe (a Western PhD student) provided a presentaon on 
the results of remote mineral and lithologic mapping of the 
newly discovered Tunnunik impact structure using Landsat and 
ASTER data.

DDr. Michael Dence presented a theorecal model for constrain-
ing the size and shape of the transient crater based on observa-
ons of the distribuon of shock metamorphic features in drill 
cores from the New Quebec and Brent impact structures. His 
findings suggest that the shape of the transient cavity may be 
hyperbolic rather than the generally accepted parabolic shape. 
A hyperbolic shape is more consistent with recent LRO observa-
ons of small lunar craters. The size and shape of the transient 
crater has far reaching implicaons for the modeling and under-
standing of impact cratering processes.

Later in the session Adam Coulter (a Western Master’s student) 
presented results on his analysis of the Parkin Offset dyke asso-
ciated with the Sudbury impact structure. Based on mineral 
composions and shock metamorphic features present, he con-
cluded that the dike was superheated to > 1470°C.

Since GSince GAC-MAC was hosted by UNB this year, the research 
groups led by Dr. John Spray and Dr. Lucy Thompson gave a con-
siderable number of presentaons on the Manicouagan Impact 
Structure. These included: 1) an assessment of the hydrother-
mal system through a survey, synthesis and analysis of alter-
aon assemblages that can be aributed to the hydrothermal 
system (Paisarnsombat), 2) Reconstrucon of the collapse and 
emplacement of melt (Brown), 3) Geochemical, mineralogic and 
isotopic characterizaon of the melt sheet (O’Connell-Cooper), 
4) Thermal modeling of clast assimilaon in a superheated 
impact melt sheet (Russell), and 5) the possible generaon of 
seismites as a result of the impact event (Thompson).  An addi-
onal talk on the a mapping and synthesis of remote sensing 
data on the Manicouagan impact structure was given in the 
Remote Sensing Session entled “Remote Predicave Mapping 
for Northern Geological Mapping” on the following day, but is 
worth menoning in this summary (for addional informaon 
on this research group please see the other arcle authored by 
Dr. Spray in this addion). 

This year’s planetary session at the GAC-MAC, organized by 
myself (Western), Dr. Gordon “Oz” Osinski (Western) and Dr. Paul 
Sylvester (Memorial University) was entled “Space Rocks!  New 
Results in the Earth Sciences from the Study of Meteorites, Plan-
etary Missions, and Terrestrial Analogues” was held on Wednes-
day, May 21 on the UNB campus, in the beauful town of Freder-
icton. Our featured keynote this year was given by Dr. Rebecca 
Ghent of University of Toronto. 

Dr. Ghent is a science team member on the Lunar Reconnais-
sance Orbiter’s (LRO) thermal infrared radiometer instrument: 
Diviner (see www.diviner.ucla.edu). Diviner is a mul-channel 
solar reflectance and infrared radiometer that is able to sense 
both thermophysical (e.g., rock abundance, regolith vs. bedrock, 
etc.) and mulspectral properes of the lunar surface (e.g., felsic 
vs. mafic) at 500-meter horizontal scales.  Diviner has measured 
whwhat is thought to be the coldest temperatures in the Solar 
System (~35 K; ~238.3 °C) in permanently shadowed crater found 
near the lunar poles (see hp://ww-
w.space.com/7311-moon-craters-coldest-place-so-
lar-system.html). Ice deposited by cometary impacts are be-
lieved to be concentrated in these craters and may provide a 
valuable lunar resource in the future. Diviner is has also found 
evidence for evolved igneous rocks (i.e., felsic) on the Moon by 
detecng shis in a spectral feature known as the Christensen 
Feature, which will shi in wavelength as a funcon of composi-
on (e.g., felsic vs. mafic; see hp://www.airspacemag.com/dai-
ly-planet/exoc-volcanoes-on-the-moon-42542301/?no-ist). Dr. 
Ghent also presented an excellent overview of lunar geology and 
how she has synthesized Diviner data with other datasets (e.g., 
RARADAR) to constrain the properes of the lunar regolith and spe-
cifically crater ejecta blankets.

Dr. Ghent’s keynote presentaon was followed by two meteorite 
study talks one looking at the aqueous and alteraon history of 
the Maran meteorite Lafayee (Tomkinson), and one delving 
into high-pressure phases within the Maran meteorite Tissint 
and Catherwood, an L6 chondrite, to gauge their thermal and 
shock histories (Walton).

FFollowing these talks, I provided an overview of the difficules 
with respect to determining the water-history of Mars based on 
visual and spectral remote sensing analysis alone by using the 
terrestrial impact structure Haughton as a test case. In this study, 
visual and terrestrial remote sensing data were used to formu-
late pre-, syn- and post-impact interpretaons of aqueous 
phases (in this case gypsum) prior to ground-truthing them in the 
field.field.  The study showed that even with the highest resoluon 
data sets available it is very difficult to untangle pre- syn- and 
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Canadian-chaired planetary science sessions at 
upcoming meetings:

GSA 2014: The Holey Solar System
Jeffrey Plescia, Chrisan Koeberl, Gordon R. Osinski, 
and Angela Sckle
This session This session focuses on impact processes. Terrestrial 
craters provide ground-truth for remote sensing of 
planetary craters. We solicit contribuons regarding 
shock processes, materials, modeling, structure, and 
airburst. Comparisons of craters among different 
bodies are encouraged.

AGU 2014: There and Back again: Biosignature De-
tecon in Terrestrial Analogue Environments for 
Mars Sample Return
Alexandra Pontefract & Haley Sapers
Interpreng in situ enigmac features (body or trace 
fossils, isotopic or molecular signatures, chemical dis-
equilibria, or conspicuous mineralizaon) as indica-
tors of biological acvity is a notoriously difficult task. 
Understanding and recognizing the biogeochemical 
process that result in biosignatures, both in the lab 
and in field-based studies of terrestrial analogues of 
potenally habitable environments beyond Earth, 
will provide valuable informaon for future life de-
tecon missions.

Announcements

LRO Diviner Lunar Radiometer Experiment surface temperature map of the south polar region of the Moon. The 
data were acquired during September and October, 2009 when south polar temperatures were close to their 
annual maximum values. The map shows the locaons of several intensely cold impact craters that are potenal 
cold traps for water ice as well as a range of other icy compounds commonly observed in comets. The approximate 
maximum temperatures at which these compounds would be frozen in place for more than a billion years is shown 
next to the scale on the right. The LCROSS spacecra was targeted to impact one of the coldest of these craters, 
and maand many of these compounds, including water, were observed in the LCROSS ejecta plume.
Credit: Based on a figure in the journal Science (UCLA/JPL/GSFC/NASA).





On 11 September 2013 the "Moon Impacts Detecon and Analysis System” (MIDAS) camera captured a bright 8-second long flash on the 
central nearside of the Moon. This was the brightest event captured so far by the MIDAS team, and they esmated that the crater should 
be between 46 and 56 meters in diameter. The LROC team targeted the reported coordinates (17.2°S, 339.5°E) of the flash and acquired 
several images over a few months unl the crater was found in images acquired on 16 March 2014 and 13 April 2014!

FFortunately there was a NAC image of the target area acquired before the impact, so finding the new crater was relavely easy once an 
"aer" image with comparable lighng to the "before" image was acquired. As it turns out the new crater is ~34 meters (112 feet) in diam-
eter and is located at 17.167°S, 339.599°E, only 2 kilometers (1.2 miles) from the original telescope-based predicon. In the before-aer 
animaon you can see ejecta effects from the crater extend out more than 500 meters in all direcons! See also LROC NAC image 
M1149637354L (16 March 2014).

LROC before-image (L) M1119014742L, aer-image (R) M1149637354L. Image credit: NASA/GSFC/ASU. Capon by Mark Robinson.

hp://www.hou.usra.edu/meengs/8thmars2014/

Conference on Spacecraft Reconnaiss-
ance of Asteroid & Comet Interiors
8th–10th January 2015, Pasadena, Calif.

Workshop on Issues in Crater Studies
& the Dating of Planetary Surfaces
19th–22nd May, 2015, Laurel, Maryland

hp://www.hou.usra.edu/meengs/dunes2015/

hp://www.hou.usra.edu/meengs/craterstats2015/

4th Annual International Planetary
Dunes Workshop, 19th–22nd May 2015
Boise, Idaho

hp://www.hou.usra.edu/meengs/lpsc2015/

46th Lunar & Planetary Science
Conference, 16th–20th March 2015
The Woodlands, Texas

hp://community.geosociety.org/gsa2014/home/

Geological Society of America Meeting
19th–22nd October 2014
Vancouver, British Columbia

hp://fallmeeng.agu.org/2014/

American Geophysical Union
Fall Meeting, 15th–19th December 2014
San Francisco, California 

CONFERENCES
Planetary Matters



The next issue of Planetary Matters will be out in early 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:
Livio Tornabene (livio@cpsx.uwo.ca)
Tanya Harrison (tanya.harrison@cpsx.uwo.ca)

If you would like to contribute...

REFLECTIONS

November 26th marks the third anniversary of the launch of the Mars Science Laboratory
“Curiosity” rover, carrying the Canadian Alpha Particle X-Ray Spectrometer (APSX), visible
in the inset above on the right side of the turret on Curiosity’s arm.   
Lauch image credit: NASA/Scott Andrews; inset image credit: NASA/JPL-Caltech/MSSS


