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In August 1976 the M etro Central 
M apping Agency published a booklet 
on the establishment, application and 
use of their Precise Base Line. Copies 
are available from their office. The book­
let lists six sources of error in EDM  
instruments and gives practical methods 
for checking the accuracy and calibration 
of these instruments. The six sources of 
error discussed are centering, tripod 
height, phase measurement, modulation 
frequency, meteorological data and in­
strum ent/reflector constant. Of general 
interest may be the following on the 
establishment and remeasurem ent of the 
base line:-

The need for a base line is quite 
apparent. With all the Electronic Distance 
Measurement (EDM ) instruments in use 
throughout the survey industry, in par­
ticular in the M etropolitan area, the 
need for confidence in the day-to-day 
accuracy of the instrument is important. 
Although acceptable variations occur 
when an instrument is used to determine 
a number of distances in a survey, this 
only indicates the consistency of the 
instrument and not the accuracy of the 
distances. A precise base line can be 
used as a standard against which to 
measure the accuracy of EDM  instru­
ments, thus greatly reducing the varia­
tion of measurements in the survey in­
dustry.

It is anticipated that many municipal 
agencies requiring survey work will short­
ly include pre- and post-calibration of 
EDM  instruments on a precise base line 
in their contracts.

M etropolitan Toronto first establish­
ed a precise base line in 1968 and recent­
ly had it re-measured.

In 1965, the M unicipality of M etro­
politan Toronto commenced a program 
of densification of the Horizontal Control 
Network. We proceeded to establish a 
number of second order control markers 
by measuring all distances with Electronic 
Distance M easuring instruments. Shortly 
after commencing this densification pro­
gram it became apparent that we needed 
a base line of very high accuracy. The 
goal was to provide a uniform base line 
on which all users of Electronic Distance 
Measuring (EDM ) instruments could cali­
brate their instruments, prove the ac­
curacy of their instruments, and to pro­
vide a convenient place for all users to 
check their instruments on a periodic 
basis, thus avoiding loss of time and 
money.

The site to be selected for this base 
had to satisfy the following criteria:-

A. Centrally located, reasonably close 
to Surveyors’ offices in M etropolitan 
Toronto.

B. A clear line of sight for the total 
length.

C. Free of high tension lines.
D. No structure or object within 10 m 

of the line of sight.
E. Reasonably level for 600 m.
F. Favourable soil conditions.
G. Protection from future construction.
H. Pointing away from the sun during 

most of the working day.

The most suitable base line location 
was found to be in the Don Valley, near 
the junction of the Don Valley Parkway 
and Don Mills Road.

The base line construction was 
undertaken in 1968 with a total of 10 
monuments. The monuments were set 
at intervals of between 30 m and 91 m, 
with the total length being approximately 
579 m. The monuments were poured in 
place with re-inforcing rods added for 
additional strength, and were 0.3 m in 
diameter at the top and between 1.5 to
I.8  m deep. A t the time of the pouring 
each monument had a centre punched 
brass cap inserted at the top and slightly 
recessed for protection. The tops of all 
monuments were poured flush with the 
ground or buried slightly.

The base line was measured by two 
independent survey firms (M arshall M ac- 
klin M onaghan, O.L.S. and J. D. Barnes,
O.L.S.). Both used metric invar tapes and 
chaining bucks. One firm used first order 
chaining equipment loaned to the Roads 
and Traffic D epartm ent by Ryerson Poly- 
technical Institute. All tapes used were 
standardized by the Federal Bureau of 
Weights and M easures with certificates 
issued for each tape.

A comparison of these two indepen­
dent results arrived at by these firms 
showed a relative accuracy of 1 in
50,000 for the end to end measurements.

This base line has been used con­
tinually over the years by the survey 
industry in M etropolitan Toronto for 
checking and calibrating their ED M  in­
struments and also for instructing their 
staff in the operation of new instruments. 
It has also been used in training their 
field staff in taping procedures and for 
calibrating their tapes.

In 1974 the base line was disturbed 
when a 0.76 m diameter gas pipeline was 
installed. Thereafter it was suspected that 
some monuments had been disturbed 
during the pipeline construction. After 
checking the base line it was decided that 
a remeasurem ent was needed.

There is now an EDM  instrument 
capable of measuring the base line at a 
very high accuracy, m anufactured by 
Kern Instrum ents. This instrument, Mek- 
ometer M E-3000, has been designed for 
precision measurements up to 3,000 m, 
and uses a xenon flashtube as a source 
of radiation to carry the measuring sig­
nals which produces a white light with 
a mixture of wavelengths between 0.4 
to 0.9 m; hence it is called a “white 
light” EDM  instrument. The high resol­
ution coupled with the ease of operation 
assures accurate and convenient meas­
urements. The accuracy of this instrument 
is +  0.3 mm 4- 1 ppm.

The Geodetic Survey of Canada 
acquired a M ekom eter for base line work. 
Arrangements were made through the 
Surveyor General of O ntario with the 
Geodetic Survey of C anada to measure 
the base line. The work was perform ed 
in November of 1975.

A com parison between the original 
taped distances and those measured with 
the M ekom eter produced the following 
results:-

FR O M  TO  PO IN T TO PO IN T
CH A N G E (m)

1 2 — 0.001
2 3 + 0 .008
3 4 — 0.003
4 5 + 0 .001
5 6 — 0.003
6 7 — 0.002
7 8 — 0.001
8 9 — 0.001
9 10 0.000

TO TA L, H O LD IN G
No. 2 O V ER A LL  CH A N GE

FRO M TO (m)
2 1 — 0.001

2 3 + 0 .0 0 8
2 4 + 0 .0 0 5
2 5 + 0 .0 0 6
2 6 + 0 .003
2 7 + 0 .001
2 8 0.000
2 9 — 0.001
2 10 — 0.001

O V ER A LL 1-10 — 0.002

As can be seen from  the afore men­
tioned table, m arkers 3, 4, 5 and 6 were 
moved 8, 5, 6 and 3 mm respectively 
by the construction of the gas pipeline. 
M arkers 1, 2, 7, 8, 9 and 10 were not 
affected by the construction and all 
others agreed within 0.002 m.

W ith the favourable soil conditions 
in the Don Valley the base line should 
remain stable providing there is no ad­
ditional heavy construction in its vicinity.

Any surveyor intending to use the 
base line should contact the Central Map- 

Continued on page 31
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An Introduction to Surveys and Surveyors 
In the Exploration of North-Eastern Ontario

BY JOHN HALSALL

Foreword: There are several reasons 
why this paper has to be an introduction 
to the history of surveying in North-Eastern 
Ontario. The surveying and exploration 
of North-Eastern Ontario and certainly 
Northern Ontario as a whole is a fantastic 
story involving a curious variety of men 
whose biographies, maps, and diaries etc. 
are scattered through an incredible range 
of sources far beyond the general national 
outlines of such books as Don Thomson's 
"Men and Meridians". It is all great mater­
ial for an adventurous book which I would 
like to put together when the time is 
available to research, paddle the routes 
used by the early surveyors, and get some 
first-hand experience of what they saw  
and did. So this paper is just a crude pic­
ture frame . . . the picture would fill a 
good book.

Surprisingly enough, the initial in­
terest in N orth-Eastern O ntario came 
from the north . . . not from the south.

(Continued from page 26) 
ping Agency’s Geodetic Survey Section 
to reserve an appropriate date and time.

Anyone using the base line without 
a reservation must immediately leave if 
they are overlapping another’s reserved 
time.

One duplicate copy of the EDM  
Instrument Record Sheet should be for­
warded to the Central M apping Agency 
within one week of using the base line.

Any ED M  instruments used on con­
tracts for survey work for the M unici­
pality of M etropolitan Toronto shall con­
sider it part of the contract to have an 
instrum ent/reflector constant test per­
formed monthly on the base line. A copy 
of the results shall be returned with the 
job package upon com pletion of the 
contract.

In 1610 Henry H udson could I think 
be considered the first white explorer 
(surveyor?) to venture into what was then 
the front door but was eventually to 
become the back door to N orth-Eastern 
Ontario. Henry Hudson never got back 
out of his Bay but the news spread from 
his crew. For the next two centuries the 
French and English fought over each 
others’ trading posts which sprang up 
around what is now southern Hudson 
Bay and James Bay. There was no need 
and no desire by either the English or 
the French to venture south and west 
from their posts into the “G reat Muskeg” 
. . .  the Indians could come to them with 
their furs. Ships were making regular 
supply trips into Hudson Bay and soon 
the French down in Quebec were more 
than interested in the tales of prosperous 
trading up on the Bay with the Indians. 
The early Hudson Bay posts were soon 
to serve as great magnets attracting 
exploration from the south through North- 
Eastern Ontario. (The fact that fine lad­
ies had to have furs was probably equally 
responsible for the initial ventures into 
the area.) Nobody wanted to cross the 
rough and rocky terrain now separating 
the M uskokas and Lake Nipissing but 
the Ottawa River was a favorable al­
ternative in the 1600’s and early 1700’s 
when the French schemed to surprise 
attack the English on Hudson Bay by 
paddling up “from behind” via the O t­
tawa River and northward. Future “voy- 
ageurs” began to think that perhaps a 
trip northward would be profitable and 
eventually lead to the Hudson Bay posts. 
Pointing to the north, long, narrow and 
deep was Lake Timiskaming (an Indian 
word for deep water) when the first 
explorers ventured north from the O tta­
wa. From  then to the present day the 
“Timiskaming C orridor” or the “Birch- 
bark Highway” was and still is the short­
est route from the south to James Bay. 
The route left the Ottawa River upstream 
from the present town of M attawa, north 
through Lake Timiskaming, Quinze Lake, 
Opasatica Lake and over the height of 
land through Lake Dassarat, Lake D upar- 
quet, rivers, creeks and portages into 
Lake Abitibi where a Hudson Bay post 
had been established in 1755. From  there 
route was a relatively fast 240 miles if 
one could navigate a canoe upright 
through the powerful waters of the Abi­
tibi and Moose Rivers to James Bay. 
This route was to serve as the “coloniza­
tion highway” for the settlement of North- 
Eastern Ontario in the following years, 
also the main line for the departure of 
surveyor-explorers into the unknown.

The first settlements began on the 
northern shores of Lake Timiskaming 
where the fertile “South Clay Belt” was 
attractive to farmers, and good timber 
stands attracted lumbermen from the 
Ottawa Valley who chipped at rocks in 
the area on the side as the earliest pros­
pectors. This was the beginning of a 
nucleus for development with the begin­
nings of such future towns as Cobalt, 
Englehart, New Liskeard, and Ville 
M arie. The little agricultural pockets 
around the head o f the lake dated from 
about 1800 which is probably the time 
of the first real property survey in North- 
Eastern Ontario when the Bell and H ick­
ey farm was surveyed. On the north­
eastern shore the French too were look­
ing for settlers into the fertile belt and 
the “Societe de Colonisation du Lac 
Tem iskam ing” was organized through 
the church in Ottawa and given the 
right to subdivide and settle the two 
townships (or “cantons” as they were 
sometimes called then) of Guiges and 
Duhamel into the usual Quebec system 
of ranges and 100 acre lots which sold 
for $100 each.

Surveying in the true sense of line 
and boundary surveys did not begin in 
N orth-Eastern Ontario until the late 
1800’s. The first true line surveyed was 
the Ontario-Quebec border. Before this 
survey the Constitutional A ct of 1791 
established that the boundary . . 
should ascend the Ottawa River into 
Lake Tomiscanning and from the Head 
of said lake by a line drawn due north 
until it strikes the boundary line of H ud­
son Bay” . When the British N orth Ameri­
ca Act was enacted in 1867 however the 
two provinces were created and the job 
of surveying and cutting the line given 
to W. W. O ’Dwyer (P.L.S.) for Ontario 
and J.L .P. O ’Hanley (P.L.S.) for Quebec. 
In the winter of 1784, after C. C. Farr, 
a trader’s assistant from F ort Tem iskam­
ing, had helped them find where the 
“H ead of Lake Tomiscanning” actually 
was, they surveyed this boundary 42 
miles north to the height of land (which 
is a few miles north of where Ontario 
Highway No. 66 from Kirkland Lake 
crosses the border today. The job was 
neatly done with stone monuments 
brought up the line by sled and planted 
every mile with O ntario cut on the west 
face, Quebec on the east and the mile 
number cut on the south face.

At about this time the man I would 
consider to be the greatest single con­
tributor to the surveying of townships 
in N orth-Eastern O ntario came on the
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