
By John C. Sinclair, CD, P.Eng.

The Mapping and Charting Establishment, or MCE, as it's known, has had

other names in its history, but this small, skilled engineering organization

is as old as the army itself and predates the Canadian navy and air force. It

has been located in Ottawa since 1903, where most of the work has been
done, except for when units have been sent to war, dispatched on survey

panies, or sent to support overseas operations.

For over 100 years, MCE has been steadily pro­

viding geographic information to the forces in
peaa: time and war and has built a reputation

for producing some of the best maps in the world.

IN THE BEGINNING
In 1903, Canadian offia:rs returning /Tom [he war
in South Africa recognized that Canada had no
mpographicaJ maps suitable for conduaing military

operations. Frederick Borden, the minister of militia
and defence at the time. authorized the formarion of
a small engineer-run mapping unit, whose job it was
to help government agencies map all of Canada to
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the high standards of measurement and cartogra­
phy that existed in Europe.

The mapping unit employed graduate engineers
&om the Royal Military College (RMC), the only

place in Canada where topographic mapping was
being taught, topographers from the British Royal
Engineers, and a few talented civilians like Morris
Phelan, a civil engineer and surveyor, who, in 1905.
walked from Onawa to Monucal with his team sur­
veying the exaCt distance by "transit and chain,"

The' prospect of mapping a nation that is 18 times
the' size of France was daunting, With the painfully

slow mapping techniques of the age-prismatic oom-
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Clockwise from left: Aerial mapping with a Vickers Vedette. a three-seat flying boat with an air·cooled engine and floats used in the
1920s and 1930s. Bob Davidson is right out front in this photo; an early map of Ottawa circa 192B; a WWII surveyor; WWl mappers
using plane·tables to make detailed contour maps

pass and pacing-it was estimated then that
nupping Canada would £ake 3600 ~rs.

But, undeterred, the unit Started their part
of the national mapping program in Nova
Scotia. It seemed never-ending.

WWI
Towards 1918, military mappers pio·
neered the accurate lootion of artillery
targets and prominent landmarks using
photos taken from early, fragile military
aircnfi:. Using these maps and under
me leadership of a former profes.sor of
engineering at McGill University, Brig.
Andy McNaughton, Canadian gunners
excelled at crisscrossing enemy ground
with accurate shelling, minimizing risk
10 their infantry. In a posl-war address,
McXaughwn said, in effect, lh.t many
retUrning Canadian soldiers owed Iheir
b\'tS 10 that "efficient body of surveyors
and mapJXrs."

h would be hard to exaggerate lhe sup­
port this soldier-sciemist provided 10 the
Canadian mapping community. Not only
did he stress the importance ofCanada's
military keeping a well-trained mapping
organization, he emphasized the need for
national mapping and air survey programs
to support economic developmem. He also
predicled the enormous impact of aerial
photography on canography and the map­
ping ofCanada.

McNaughlon went on w become one
of Canada's foremost soldiers, lhe min­
iSler of national defence, and an Ontario
professional enginttr. In the 1920s, he
saw to it that Canada developed an air­
plane Ihat could photograph our remOle
regions and enlisted young Edson Lewis
"Tommy· Burns, an RMC teacher,
mathematician and engineer, 10 lead lhe
Aedging miliury mapping organiz.ation.

DEPRESSION ERA
It was in the 1930s thaI military map­
ping came of age. In 1934, during the
depression, the mOSl modern facility in
the commonwealth for aerial mapping
was built at the Rockdiffe Air Starion in
Ottawa. The "\'</hite House," as it was

called, was where the army converted (0

making their maps lTom air photos.
Bob Davidson, a brilliant University

of Toronto engineer, Acw the first photo
missions and then, with the Depanment
ofNationaJ Defence (DND), became a
pioneer in the science of phologrammeuy.
In the hard times of the 19305, the mill·
wy begged for equipment. This is when
Bums and Davidson convinced Impe:-
riaJ Ojl 10 buy a stale-of..tk-art German
air phOIO pIoner for DND, lTom which
topographk::al maps could be made. Bums
also formed a militia sun-e:y company. and
prepantions began for Yr'af.
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POSTWAR
Although, sadly, 19 of the mappers were killed, Col. Jerry Meuser,
the wartime direcrot of military survey, and his deputies, Lt.-Col.
Sam Gamble and Maj. Cy Smith, brought 700 trained mappers
home w Canada after the war. Every effort was made to keep them.

WWII
In 1939, England requested technical troops, and our mappers from
Onawa, led by Maj. W. J. Baird, MC. P.Eng.• OLS, were one of the very
first Canadian units to go overseas.

Arriving in England in January 1940 fresh from the previously active
ocean liner the Empress of Australia led the group to forever be known as
"the yacht dub boys." Baird, a decorated militia major from Fort York in
Toronto, branded those under his command as green recruits and set our
to train them from rheir arrival~but he had his work cur our for him.

He wrote in his diary of March 31, 1940: "Today we heard that fWO

sappers [Canadian military engineers) distinguished themselves by get­
ting arrested by the Southampton police. They were found breaking into
a chutch army hut. Mr. Robinson visited them in jail. April I, 1940 they
were discharged by the civil court. Mr. Robinson brought them back."

Nevertheless, Canada built an incredible operational mapping capacity
that gained a powerful reputation. In northwestern Europe, they excelled
at rapid-mapping, producing excellent combat maps and handled an on­
the-move inventory of 14 million maps!

Cpl. Ron Cassidy and the Kelsh
mechanical plotter

The cover of the May 1951 issue
of Canadian Army Journal featured

an illustration based on a photo
of W02 John Clarkson on the Wild
Autograph stereo-planer, a stereo

photogrammetric machine that
generated highly accurate, correctly

scaled planimetric plots from
stereographic imagery.

After all, there was still a big job to do­
mapping Canada.

To help with the job, Maj. Lyle T rorcy brought
back the SHORAN (SHOrt RAnge Navigation),
a precise radar-based navigation used by aircrah in
the late war, to get the north measured up.

They used converted Lancaster bombers to
fly north from Ottawa. While McNaughtOn
convinced Ottawa to fund a 20-year engineer­
ing program to map all of Canada's tOpography,
Smirh formed the Army Survey Establishment
(ASE). But first he needed to replace the sol­
diers who len the army. It was like a press gang
renuiring sailors.

Here is one StOry recalled by Chief Warrant
Officer Bernie Gallant:

"I was in the Pay Corps in Ottawa. What a
bunch of misfits we were. One of our officers
made a visit to the Hull jail every morning to
bailout the adventuresome. Two years on, in
1947, I met W02 Tom Poelner, RCE, at the
bar of the Alexander HOle! who informed a
number of us over a beer that ASE was recruit­
ing. We were pUt on a short course and ended
up on a very cold wimer survey at Churchill,
Manitoba. I never regretted the decision."

And so, the massive effort to map this nation
began. They went into me mountains of British
Columbia and intO the Yukon. They used pack
ho~ in the west and dog teams in the north. Alter
Korea, helioopters appeared. The~ was always acrion
and high advenru~. Gallallt said mat they crashed
on takeoff at Victoria Falls and walked out 40 miles
to the hot springs on the Nahanni River and then
by canoe to the base camp at Nahanni Bune.

To map the Arnic in the 1950s, Smith
recruited young military engineers who would
pioneer the effective use of electronic distance
measurement and, in the 1960s, the new com­
puter technology. In Onawa, ASE, now called
MCE, acquired every modern piece of air survey
equipment on the market and fancy printing
equipment. The place was like a map factory.

By 1970, the mapping of Canada was oomplcte.
It was a great engineering accomplishment. For
those who took part in the opef3tions, there was a
feeling ofsatisfaction, high achievement and ofhav­
ing had an advenrure nOt likely to be ~peated.

About 40 percent of the maps ofCan:¥Ja and 75
per cent of the Arctic lldd surveys fro bc:cn done by
our milital}' mappers.

But (he~ we~ new challenges to oome. During
the Cold War, MCE joined with the US and other
allies in producing quality air and land operations
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More about the storied tradition of
military mappers in Canada can be found in:
One HundrPd Years of Canadian Military

Mapping 1903-1003: An Illustrated History
available from:

Military Mapping Historical Committee
246 Tompkins A.venue
Orleans, ON, KtE 1H2
Or, email Ole Olson

at oleolson@magma.ca

more than lived up to MCE's motto:
Os[endamus Viam (Showing [he way).

John C. Sinclair, CD, P.Eng., is a wirrd
Canadian military mginrrr living in
Niagara-on-thr-Lnkr. During his carur,
hr has bun a land survryor, mappu, civil
mginur, soldirr, uachrr and all Ontario
Hydro projm managrr. :E

Paul Metivier, Canada's senior
mapper (blue cap), unveiled a plaque
commemorating 100 years of military
mapping in Canada, on July 2, 200]

;;':"'::==~;:;~;~;::::'__:;;=:;, in Ottawa.

;-~-":,,':j;:-~i'--;:;;;:::::;r:-':;" Sg!. Isabelle Couture at a TERA (terrain
analysis) terminal in Afghanistan. TERA
data can be collected from recent air
photos, observations, other computer
files, and a variety of other sources.
Included in this information could be
the heights and diameters of trees,
watercourses and their depths, or any
other information of topographical
interest to a mission commander.

Corporation honoured Davidson as the
man who "made the most outstanding
conuibution to aero phomgraphy since
1909.~ Eleven ex-miliury surveyors became
presidentS of me InStitute ofSurveying.
From MC£, Dave McKellar, a leader in
geomatics, became the presidem of the
lnstirute of Geomatics. Others, like Lt.-Col.
Gamble, went on to head major Canadian
governmem mapping agencies. The US.sec·
retary of defence recognized me outStanding
contribution of MCE in a certificate of
appreciation. MOSt recenr.ly, Glenn Cornm,
whose MCE team provides digital dam for
use in Afghanistan, received an innovation
award fTom the deputy minister and the
chiefof defence staff.

These, and all of the other skilled map­
pers who have been a part of this fine
organization over the past century have

charts. MCE made a major contribution to
me world-wide Joint Operations Graphics
OOGs) program, a proj~ to map NATO
nations and other areas of imerest ror air
and ground forces. These maps showed
the detail nonually found on topographi­
cal maps but with me addition of features
needed by pilots oflow-Rying aircraft.

GOING HIGH·TECH
Technology soon changed the way maps
were made. In 1%5, members of MCE
joined a US program to ttiangulate posi­
tions in the Arctic fTum satellites. This was

a soot. For many years, satellite positioning
was srudied and assessed. Doppler satellite
receivers were the next srep and engineer
Col. John Dawson said no new COntrivance
works me firsr, the second, or even the mird
time. Ir rook many years, but the global
positioning system, combined with the role
ofcomputers in collecting and storing geo­
graphic dara, has brought about a new way
ofdoing bll'iiness, now called geomatics.

Today, MCE is a sophisticated.
high-tech mililary engineer unit that
concentr:l.[cs on the military applica-
tion of computer-supported geographic
science. Gone are the rooms full of
Stereo air photo plouers. The slcilled
draftspeople working on light-rabies have
been replaced by skilled technicians at
computer stations. Today's map dara is
mostly available from computer memory.
Lt.-Col. Steve Gregory, the commanding
officer of MCE, declares: "It's all about
dara." Map-making in the 21st cemury
involves collecting and manipulating rer­
rain information in a digital environment.
MCE concentrates on moving this data 10

operational theatres.
Mappers in the field are called geo­

matics support teams (GSTs). Since
1993, GSTs have seen duty in Bosnia
Hencgovina, Croatia, Haiti, Kosovo and
Mozambique. And, in what tile United
States calls its longest war, MCE has, for
me last 10 years, sem reams again and
again imo Afghanistan.

Over the years, welJ-deserved hon-
ours have come to many. The careers of
McNaughton and Burns are legend. Col.
Smith was awarded the Gold Medal of the
Canadian Geographical Society. Kodak
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