
T he Phoenix Mars Lan-
der’s work is done. It
now sits dormant in the

far north of Mars’ Vastitas
Borealis region.

Performing breakthrough
science far beyond its planned
90 days in the hostile environ-
ment of the Red Planet, the
lander went to work on May
25, 2008, and last phoned
home on November 2.

Set to be published early
this spring, the discoveries
made by the Phoenix on its
ground-breaking trek will
direct our future exploration
and understanding of Mars.

Canadian engineers from
the public, private and aca-
demic sectors played a pivotal
role in our country’s immense
contribution to the tools and
capabilities of the Phoenix
Mars Lander. The Canadian
Space Agency, York Universi-
ty and MDA Space Missions –
in partnership with Optech
Inc. – provided engineers
whose leadership roles gave
birth to the Phoenix’s weather
station.

The weather station pro-
vided daily weather reports,

including the measurements of
temperature and pressure,
dust, clouds and fog in the
lower atmosphere.

Most significantly, the
weather station’s lidar instru-
ment confirmed that it snows
on Mars, having detected
water ice crystals falling from
the clouds above the robot’s
landing site.

“It was quite fitting to be a
part of a Canadian instrument
that saw it snowing on Mars,”
says Mike Daly, P.Eng., staff
engineer at MDA who was
Canada’s first participant on
the Phoenix Mars Mission –
helping to negotiate Canada’s
role. “That discovery was
somehow Canadian.”

He says it is the presence
and dynamics of water on
Mars that is important in
understanding the past and
present state of the planet. “It’s
going to help target the next
level of exploration on Mars.
We’ll be able to maximize our
opportunity for discovery by

better understanding where we
should go to discover past or
present life; water being the
key to life.”

Scientists at York Universi-
ty, led by Space Engineering
professor Jim Whiteway,
P.Eng., decided on the
required functions and per-
formance of the weather sta-
tion. Then, MDA and its part-
ners designed and built the
equipment.

“Our role was to provide
the conceptual design, what
type of laser detectors, etc., to
achieve the science goals, then
industry worked out the
details,” says Dr. Whiteway,
who adds that York’s academic
leaders and students, as well as
team members from the Univer-
sity of Alberta and Dalhousie
University, were involved right
from design to operating the
equipment on Mars.

Isabelle Tremblay, Eng.,
was the lead systems engineer
on the weather station at the
Canadian Space Agency. “I
helped translate the needs of
the scientists into the technical
requirements of the meteoro-
logical system,” she says. “We
relied on solar energy to oper-
ate on Mars and had to design
the instruments to use very lit-
tle energy.”

The pressure and tempera-
ture sensors used less than five
watts of power and the lidar
used no more than 30 watts in
order to function. “That’s very
low,” she says. “If we think of
a 100-watt light bulb, we had
less than half of that for our
station.”

Ms. Tremblay says
advances such as these have
applications on other planets
than Mars; namely Earth.
“When we explore space, we
are learning to use fewer
resources.”

According to Michael
Monette, P.Eng., president of

the Ontario Society of Profes-
sional Engineers (OSPE),
along with innovation in mate-
rials research and computer
modelling, such engineering
excellence has other benefits
as well.

“Ontario and its engineers
have been at a leadership
level in robotics, simulation
and related training programs
that support space explo-
ration,” he says. “This has
been the case because Ontario
is well supported by a very sig-
nificant university and college
system.”

Canada’s first international-
ly renowned role in space
exploration came from its con-
tribution of Canadarm, fol-
lowed by Canadarm2 and
Dextre on the International
Space Station.

Dr. Daly, who was
involved in that project as
well, says Canada has an unri-
valled position, internationally,
in the area of Human Space
Robotics. “All of the major
robotics systems that are
counted on in the shuttle and
the space station are Canadi-
an.”
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N ot many of us can say
we’ve been on Royal
Canadian Mint silver

and gold coins. But, then
again, not many of us are
Chris Hadfield – Canadian
astronaut, mechanical engineer
and first Canadian to take a
walk in space.

Mr. Hadfield describes his
2001 spacewalk to install
Canadarm2 on the Interna-
tional Space Station as being
“like a miracle.

“The combination of hold-
ing that huge, beautiful engi-
neering creation in one hand
with the rest of the universe
unfolding around you on the
other side is magnificent,” he
says.

Having grown up on a
corn farm in Milton, Ontario,
Mr. Hadfield says his engi-
neering education and post-
graduate work were essential
in the lead-up to becoming an
astronaut.

One of four Canadian
astronauts chosen from a field
of 5,330 applicants in 1992, he
says good things don’t come
easy.

“It is important to have a
long-term goal in mind, and
get yourself as much education
and experience as possible, so
that you’ll have gained enough
knowledge and practical

Educational path leads to spacewalk
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Engineering
Exploring the Red Planet

This self portrait of NASA’s Phoenix Mars Lander is a vertical pro-
jection that combines hundreds of exposures taken by the Sur-
face Stereo Imager camera on the lander.
PHOTO: NASA/JPL-CALTECH/UNIVERSITY ARIZONA/TEXAS A&M UNIVERSITY

Chris Hadfield

T he Canadian Space
Agency is home to some
dynamic engineering

professionals, who also happen
to be women.

Isabelle Tremblay, Eng.,
has worked at the Canadian
Space Agency (CSA) since she
started there as a student of
Aerospace Engineering spe-
cializing in Space Technologies
in 1997. From her first position
as a robotics engineer, to her
current role as a systems engi-

neer, Ms. Tremblay says being
in a female minority has never
been on her radar.

“I’ve never felt it was a
man’s world. It was always
very natural for me,” she says.
“People remind me all the
time about the few women in
engineering, but, stereotypes
aside, there is certainly a place
for women to be happy in the
engineering field.”

For Ms. Tremblay – who
was lead systems engineer on

the meteorological system that
went to Mars on the Phoenix
Mission – gender gets set aside
in favour of recognizing indi-
viduals for their work and abil-
ities. “All along, during my
studies and while I’ve been
working, for me a role model
could be a man or a woman. I
could identify myself to the
person, regardless.”

Women in space engineering
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