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Welcome to our ﬁrst 2019 issue of Planetary Matters!
This year promises to be an exciting one for Canadian planetary science. The OSIRIS-REx spacecraft, with its
Canadian-built OLA (OSIRIS-Rex Laser Altimeter) instrument, is currently in orbit around asteroid Bennu, and we
have Canadian scientists participating in the ongoing NASA Mars Science Laboratory and InSight missions.
However, this excitement is tempered by the lack of any conﬁrmed future missions due to a lack of government
funding which has meant that we have missed several recent mission opportunities, including the NASA Mars
2020 rover and the NASA Discovery and New Frontiers competitions. Towards the end of 2018, several media
outlets picked up on this and we can only hope that the 2019 Federal Budget brings good news and a new
Canadian Space Strategy. We can all do our part by contacting our local Members of Parliament, and signing up
to the Don’t Let Go Canada campaign (https://dontletgocanada.ca).
On to more positive things! We have two great articles for you in this edition of Planetary Matters, one by Dr. Ed
Cloutis on the NOMAD instrument onboard the ExoMars Trace Gas Orbiter Mission, and the other by Dr. Isaac
Smith on the Mars Polar Layered Deposits. Isaac is our newest planetary science faculty member in Canada,
having recently joined York University. This issue also includes an advertisement on the new Space Matters
initiative. This is a new national Space education and outreach initiative (for details see www.spacematters.ca).
In other important news, the 2019 Annual GAC-MAC meeting will be held in Québec, May 12–15. We have two
sessions sponsored by the Planetary Science Division:
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• Impact Cratering in the Solar System (SS-RE3).
• Terrestrial Analogues for Comparative Planetary Geology and Astrobiology (SS-GH21).
For abstract submission details, please see the conference website: http://gacmac-quebec2019.ca. I am
delighted to announce the Division will be awarding prizes for the best student Oral and Poster presentations in
both these sessions.
I would like to close by thanking Christy Caudill once again for compiling this newsletter and for managing our
social media. If you haven’t already done so, please follow us on Twitter (https://twitter.com/pgg_canadian)
and Facebook (https://www.facebook.com/PlanetarySciencesDivision) and check out our website: https://planetaryscience.ca.
All the best
Dr. Gordon “Oz” Osinski
Chair, Planetary Sciences Division
“The big lesson of planetary science is when you do a first reconnaissance of a new kind of object, you
should expect the unexpected.” ~Alan Stern, Principal Investigator of NASA’s New Horizons Mission
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InSight - Student Update
from the JPL Test Bed
and Mission Control
By Anna Mittelholz
We did it again! InSight landed on Mars on November 26, 2018.
The Interior exploration using Seismic Investigations, Geodesy and
Heat Transport mission is a lander mission carrying geophysical
instrumentation to explore the interior of Mars.
Thanks to the success of the MarCO CubeSats we received the ﬁrst
image only a few minutes after landing. Beside a single rock, the
region in front of the lander, the ‘workspace’, looked very boring.
This was exactly what we wanted for safe deployment options of
instruments that will study Mars’ deep interior. The two main
instruments are SEIS, a seismometer measuring the shaking of the
ground and HP3, a heatflow probe, measuring the heat ﬂux
coming from the interior by tapping a hole in the ground down to
~5 meters depth. RISE, the radio science instrument is the third
science experiment and it will track the position of the lander
precisely, to get information on how Mars’ pole wobbles as the
planet orbits the Sun. Auxiliary instruments, in short APSS, comprise a Martian weather station and measure environmental
parameters such as wind, pressure and the magnetic ﬁeld. The
overall mission goals are all geared towards understanding the
interior of Mars, also providing clues about the evolution of
terrestrial planets.
As of writing, SEIS has been placed on the ground and we have
multiple days of continuous data from some of the instruments
monitoring Mars’ environment, including the magnetometer. UBC
professor and Co-investigator Catherine Johnson and I, together
with a team from UCLA are looking at the magnetometer data to
identify the diﬀerent sources of the magnetic ﬁeld signal. We will
need an understanding of these to help interpret what the
seismometer will measure and of course we are interested in the
magnetic ﬁeld of Mars itself. This magnetometer is the ﬁrst one on
the surface of another planet and promises unique results.

(Top) The ﬁrst IDC image from InSight. (Bottom) The ﬁrst ICC image with the
dustcover still on. This came in only a few minutes after landing. Credit:
InSight, NASA

I feel very privileged to be part of this endeavor and 2019 will be a
year of great discoveries. The seismometer will hopefully measure
quakes early on and HP3, the heatflow probe will be deployed in
February, and start hammering its way towards the interior.
Stay tuned - InSight is awake and collecting data right now.
Mittelholz is currently pursuing graduate research at the University of British Columiba and
participates in InSight operations and science. Her PhD research uses satellite vector magnetic
ﬁeld data from MGS and MAVEN to model Martian lithospheric ﬁelds and understand external
ﬁelds interacting with the planet and its magnetic ﬁeld environment.
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(Top) Anna Mittelholz (left) and Catherine Johnson (right), UBC, at the
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InSight test bed at JPL (bottom). Credit: Anna Mittelholz
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Mars Polar Layered Deposits: A terrestrial
planet climate record waiting to be read
Isaac B. Smith, York University

Thermal Emission Imaging System
(THEMIS), Mars Odyssey, NASA

The north and south polar regions of Mars host 2 km thick ice deposits each approximately the size of Ontario. Stacks of
thousands of layers of ice and dust comprise the Polar Layered Deposits (PLDs), and each layer represents the accumulation rate and climate when it was deposited. Besides Earth, Mars is the only other planet in the solar system known to
have a climate record so accessible. This represents an opportunity for future robotic missions to "read" that record by
sampling successive layers.
Compared to Earth, Mars' climatic system is much simpler. There are no known lifeforms to alter the environment, and
no oceans trap heat or sequester water. There are also no humans changing the constituents of the atmosphere. This
makes Mars the perfect laboratory to study climate physics and test our knowledge of climate drivers. Using existing
data sets, several studies have found evidence that Mars experienced past ice ages, when polar ice is transferred to
lower latitudes, including one by Smith in 2016. These large-scale climate cycles occur over hundreds of thousands to
millions of years and are integral to our understanding of Mars' history.
On ﬁner scales, polar layers thinner than one meter are available for accessing the stored climate record at unprecedented resolution. Accessing these layers will provide unparalleled knowledge of Mars' climate history on the scale of
hundreds of years or better. Because of the level of detail stored in the layers, and their relevance to our understanding
of climatic physics, investigating these layers is one of the most compelling science questions in the solar system.

High Resolution Imaging Science
Experiment (HiRISE), Mars
Reconnaissance Orbiter, NASA

Dr. Smith is a planetary scientist who concentrates on atmospheric, surface, and subsurface processes on Mars, especially related to ice. He is a
co-investigator on the SHARAD instrument and Mars Reconnaissance Orbiter.
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The ExoMars Trace Gas Orbiter Mission
and the NOMAD instrument
By Ed Cloutis
The ExoMars Trace Gas Orbiter (TGO) is a joint Mars
mission involving the European Space Agency (ESA) and
the Russian space agency (Roscosmos). TGO launched in
March 2016 and arrived at Mars in October 2016. In order
to insert itself into Mars orbit, the spacecraft performed a
series of aerobraking maneuvers to settle into a ﬁnal 400
km circular orbit.
As its name implies, TGO’s main science goal is to detect
trace gases present in the Mars atmosphere. It has two
main instruments dedicated to this goal: NOMAD and
ACS. It is also intended to image surface features that may
be related to trace gas sources using its CaSSIS imager,
and ﬁnally to map subsurface hydrogen using its FREND
instrument.
Canadian scientists are members of the science teams of
the NOMAD, ACS, and CaSSIS instruments.
The NOMAD instrument is designed to examine both the
surface and atmosphere of Mars in three ways: (1) by
viewing the surface in nadir mode, (2) probing the atmosphere by viewing Mars’ limb, and (3) probing the atmosphere in solar occultation mode (essentially staring at
the Sun is it rises and sets over Mars). In occultation
mode, sunlight passing through the Mars atmosphere (as
viewed by the spacecraft) will be aﬀected by whatever
may be present in the atmosphere (various gases, clouds,
aerosols dust, ice particles).

Credit: ESA–D. Ducros

NOMAD is primarily designed to search for and quantify
trace gases in the atmosphere, such as methane, that
may be indicative of biological processes, it is ﬂexible
enough to also allow us to use the data to probe other
aspects of the Martian atmosphere.
For Canadian scientists involved in NOMAD (from the
University of Winnipeg and York University), we are most
interested in using NOMAD data to determine the composition of the non-gas components (dust, aerosols,
clouds). In terms of dust in the atmosphere, we are using
NOMAD data to determine what kinds of dust are present
in the atmosphere. By studying the geology of Mars via
atmospheric dust we can minimize the “masking” eﬀect
of the extensive iron oxides that are present on Mars’
surface, giving us a clearer view of whether minerals of
interest are present on Mars. We are most interested in
determining whether mineral species indicative of habitability and of astrobiological importance are present on
Mars.

The NOMAD instrument is equipped with a series of spectrometers that break up incoming sunlight (reﬂected
from the surface or passing through the atmosphere) into
its constituent wavelengths. How this sunlight that has
interacted with the Martian surface and/or atmosphere
as compared to sunlight unaﬀected by Mars, is used to
probe the composition of the atmosphere and/or surface.
There are many ways in which the Martian atmosphere
can alter incoming sunlight: diﬀerent gases, dust, aerosols, clouds, and ice particles can all absorbs or otherwise
aﬀect incident sunlight. The ways in which these atmospheric components alter sunlight as a function of the
wavelength of light can provide a spectral “ﬁngerprint” of
what is present in the atmosphere.
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Instrument payload on the ExoMars Trace Gas Orbiter (TGO), launched in March
2016. Credit: ESA / ATG medialab.
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CONFERENCES
Women in Space 2019
Scottsdale, Arizona
February 7-8, 2019

http://www.womeninspacecon.com/

The 50th Lunar and Planetary Science
Conference, The Woodlands, Texas
March 18–22, 2019

GAC-MAC-IAH Annual Meeting
Quebec City, BC
May 12-15, 2019

http://gacmac-quebec2019.ca/

Annual Meetings of the Meteoritical
Society, Sapporo, Japan
July 8–12, 2019

http://www.hou.usra.edu/meetings/lpsc2019/

https://meteoritical.org/society/annual-meetings

European Geosciences Union General
Assembly, Vienna, Austria
April 7–12, 2019

American Geophysical Union,
San Francisco, California
December 9–13, 2019

https://egu2019.eu/

https://meetings.agu.org/upcoming-meetings/

Student Participation Initiative - International
Astronautical Congress (IAC) 2019

The Canadian Space Agency may again award grants to students who are interested in participating in the IAC to be
held in 21–25 October 2019 Washington, D.C. and the activities organized by the International Space Education
Board. The IAC is the one time of the year when all space actors come together. Global, multidisciplinary and covering all space sectors and topics, it oﬀers everyone the latest space information, developments but above all contacts
and potential partnerships. Keep posted about the opportunity at: http://www.asc-csa.gc.ca/eng/funding-programs/funding-opportunities/ao/2019-iac-notice.asp
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On December 3rd, Canadian Space Agency (CSA) astronaut
David Saint-Jacques successfully launched to the International
Space Station (ISS). This is the first launch to this ISS with a
Canadian astonaut since Chris Hadfield flew in December
2012. Holding the highest level of qualification for capture and
docking of visiting resupply vehicles (such as SpaceX's Dragon
and Orbital ATK's Cygnus), David will be operating the
Canadaarm2, along with other duties and research. To do your
part to ensure that Canada remains and strengthens as a
space-faring nation, providing an important seat at the table
for present and future space policy, be sure to sign up to the
Don’t Let Go Canada campaign (https://dontletgocanada.ca).

David Saint-Jacques looks
through a window in the
Cupola of the ISS.
(Credit: NASA/CSA)

Picture of the Canary Islands
taken by David Saint-Jacques
during his space mission.
(Credit: CSA/NASA)

Canadian Space Agency Astronaut David Saint-Jacques.
(Credit: CSA)

CONTACTS

If you would like to contribute...
The next issue of Planetary Matters will be out in late 2019 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!
Editor: Christy Caudill (ccaudill@uwo.ca)
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