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(Editorial Yell in an Amateurish Vein)

Recently one morning after returning from a week’s vacation, on going to the
Post Office I found the mail box stuffed full and also a slip from 'the Postmaster
asking me to call at his office. I did, only to find a very irate mian; who immediate-
ly acquainted me with the privilege of having a private mail box and who show-
ed me a mountain of mail bags all addressed to me as Editor of the Nova Scotian
Surveyor, and he told me in clear unmistakeable language, what he expected
me to do about it and do it yesterday.

I acceded to his wishes and securing the services of a large truck moved the
mountain of mail to my home where it oocupied one whole room.

I opened bag after bag of articles for the next issue of the Surveyor, all of top
priority, which if all printed would make a book 15 feet thick; they were all excellent
and worthy of presentation to our Association. I grabbed the phone and dialed
members in this area, who have voluniteered to help me, only to find them all
gone away. Then to top it all the Postmaster called me, also the Station Master
called me, both demanding that I pick up the accumulating piles of mail. Then,
those who sent me the materials began calling, collect, by phone and by telegraph,
demanding to know if their articles would be in the next issue and to top it all, one
member began pounding me on the shoulder and repeatedly insisted that it was
time to get going if we were to do the work and get time to go fishing, also finally I
got my eyes open and realized that the whole thing was a dream and that my son,
ten years old, wanted to go fishing at 6.00 am. and I still had to find 12 pages of
copy even if 2nd hand for the next issue of the Surveyor. So will some kind soul
rlease send me an article or two for the next issue, so that at least ] won’t be a
liar.

R. E. MILLARD, P. L. S,
Managing Editor, N. S. L. S.



Surveyors, Engineers and Education

December 1962, Vol. XXII, No. 4, by Richard R. Mayer, Surveyor, 95N, Main St.,
Fort Atkinson, Wis.

I think the article, “Some Observations of Four-year Professional Surveying
Curricula in Western Europe,” by Professor Milton O. Schmidt, in June 1962 issue
of Sunveying and Mapping, was very good.

Perhaps this will explain the color of my opinion. Following graduation I spent
a year studying at the Universities of Zurich and Bonn, albeit in political science.
More recently, I received the Master's degree in geodesy, photogrammetry, and
cartography at the Ohio State University where, as you probably realize, survey-
ing has been kicked around between civil engineering, geology, and physics. I am
registered both as 'a Professional Engineer and as a Surveyor.

Reganding surveying vs engineering: I believe we should be careful not to en-
courage intramural hostility, but we must face the facts. Surveying and engineering
are vitally different in philosophy and training and are simliar only in their com-
mon use of certain tools. Surveyors and engineers have a great deal to offer each
other, as also with other related fields, but ‘let us be good friends, not contem ptuous
competitors— let each fill the other’s cup but not drink from the same cup.

Regarding United States vs European methods of education: I agree that, tech-
nically, European education has many -advantages, but, philosophically, there are
some disadvantages in ‘the European system—at least as seen through our glasses,
strongly tinted by the democratic tradition. There is more to be said about the
European lecture system than what I now say, but I do see merit in our textbook
system. It makes knowledge available more widely, including self study. European
professors 'tend to use the fact that their notes are unpublished to monopolize know-
ledge in their fields.

I agree completely that a new name for surveying is only to fool ourselves and
provide humor for others aware of the situation.

In conclusion: I believe that surveying is a basic, important, and integral field.
Essentially, it is a simple one in concept, philosophy, and origin. It is confused and
prostituted by attempting to make anything else of it.

Surveying- Yesterday-Today-Tomorrow

By WALTER R. DIX, President, American Congress on Surveying and
Mapping

There has always been a yesterday. We learn from the Old Testament and
its Historical and Chronological Table — “No dates can be assigned to ‘the
events narrated in the first eleven chapiers of Genesis, ‘that is, from the Creation
to Abraham.” Theologians and scientists agree that 'the periodicovered in these chap-
ters is much longer than the 2000-0dd years that can be reckoned from Chap-
ters 5 through 11 by adding the years the patriarchs were recorded as begetting
their offsprimg.

However, the Bible is plentiful with evidence of surveying and of construction
that is based upon measurement and surveying of a sort. In fact the evidence quite
clearly indicates that surveying is probably the second oldest profession.

Some 3000 years B. C. the Pyramids were begun by kings of Egypt at Sakkara.
Cheops built the great Pyramid at Giza, and Chephran the second largest. About 100
years later (2900 B.C.) the Sphinx was built. If it could talk, we, no doubt, would
have many more facts about the history of surveying.



The earliest positive evidence of a cadastral survey map stems from Babylonia
—a clay tablet (age of Sargon of Akkad, circa 2300 B.C.) upon which the map or
diagram with notes had been scratched or scribed while the clay pattie was soft,
then baked or dried to harden. The British Musum has clay tablets containing sur-
veying notes dating back to 2300 or 2100 B.C.

From historical evidence—relics of instruments or diagrams of same — or scrib-
ed documents that have come down through the ages — we have knowledge that a
practical application of land measuring or surveying was known to the ancient cul-
tures of Babylonia, Egypt, and China. Chinese documentation indicates surveying
practices in China early in the second millenium B. C.

A most ancient record of surveying in Egypt is the Palermo Stone, which records
river gauge readings and gives accounts of the “numbering of gold and lands” as
far back as 3000 B.C. An Egyptian King of the 18th Dynasty had boundary stones
erected on both sides of the Nile Valley to define his possessions. In ancient times
boundary stones were placed with religious rites. Removal or disturbance of ‘these
sacred monuments was subjeat to severe punishmrent.

As knowledge of mathematics and astronomy developed among the Greek,
Roman, Egyptian, and Arabic scholars, so did the art and practice of surveying and
the use of surveying instruments, not only for measuring land, but for laying out
plans for extemsive works of construction and for maps for civil and military plan-
ning. And as these knowledges improved and were spread to other parts of the anc-
ient and medieval miorld by sea mavigators and kand explorers, and warriors, the
practices of surveying also spread and improved in mhat is now Europe, the Middle
East, and the Far East, but, in particular, throughout the Roman Empire.

Two hundred forty years B. C. Eratosthenes deduced ithe earth’s circumference
at the equator or around a meridian to be 25,000 mriles, He arrived at this by meas-
uning ithe difference in shadows of wverticals some 500 miles apart to be an angle of 7
degrees 12’ or 1/50 of a circle, In 1800 A.D., Sir John Herschel computed the circum-
ference to be 24,899 miles — under reasonably modern knowledge of astronomy,
geodesy, and telescopes.

As civilization progressed, surveying, in pace with exploration, engineering, and
commerce, also progressed. The "“rope stretchers” of ancient Egypt were destined
to become “chainmen” and “tapemen” of a later day. As civil, military, and naval
surveys required greater accuracies, surveying instruments were invented and de-
signed m pace with the demand and the increased knowledges in science and tech-
nology. Thus, then, as now, for one reason or another, the demand for improvement
more accuracy, quicker resukts, and lesser costs has always been met with imiprov-
ed instmuments, methods, or both.

The Romans had a skilled body of agritnensores—the land measurers or sur-
veyors — which had been onganized and fostered by Emperor Caesar to construct
a complete map of the Empire, a 30year project that was carried to completion
under Emperor Augustus by his sondin-law Vispanius Agrippa. The huge map, the
prototype of all present day strategical maps, was constructed on a wall of a build-
ing built specially for the purpose.

The building of fortress cities, the besieging and taking of them by war and
conquest, the building of empires, with the roads and highways and the sea lanes
opened to commmerce and exchanges of goods and travellers, led to the eventual
establishment of world commerce, culture centers, and constant expansion to new
frontiers. The knowledges and practices of established cultures also spread to the
new frontiers, from the old seats of kearning to new seats of teaching, and from the
old worlds to the new worlds.

Colonial America very early had, first, Harvard College in Massachusetts, and
second, the College of William and Mary in Virginia. The College of William and



Mary was authorized as a faculty to license surveyors. Geonge Washington, who has
made surveying and other history, studied and was licensed a surveyor there—the
first licensed surveyor in the Virginias.

First in many things, including Presidency of the United States, George Wash
ington when General of the Continental Armies, with an educated and experienced
respect for sunveying and engineering, was the first to recognize the importance of
miodern methods and modern instruments when he commissioned French military
engineers and surveyors in his support, in knowledge of their advanced methods
and instruments.

Benjamin Franklin too had respect for good surveying. He induced Thomas
Hutchins, an. American born British Colonial offficer, in Britain at the onset of the
Revolution, who deserted and fled to France, where Franklin arranged his re-
turn to America, to accept a commmission as Surveyor in the Southern Continental
Anmy.

In our own country—as in the pattern of the Greeks, Romans, Egyptians, and
in Europe and elsewhere—surveying developed in pace with education, and with
military and civil demands, as it does yet today.

The sketchy reconnaissamoe surveys of ithe wilderness frontiers were followed
by better surveys as expansion of civilization demanded. Closely accurate surveys
were not yot required to build the early roads which followed the matural paths
of the trails they replaced, but the measurement of land and location of boundar-
ies did require more exactness relative to the importance involved, and experts like
the Bnitish astronomers Charles Mason and Jeremviah Dixon, and Americans such as
David Rittenhiouse, Andremn Elliott, and Thomas Hutchins were soon employed on
important boundary-line surveys. Hutchins was to became Gecgrapher responsible
for establishment of the now famous Geographers Line that was to be the begin-
ning of the American Rectangular Survey system of the public dcmain.

Ever westward, trails were followed by wagon roads and later by post and
stagecoach roads. Later came the stcam engine and trains on steel rails. Por:
cities grew and prospered. Civilization pushed ever further the frontiers of new
world freedom. Roads, railroads, and canals were being built. The demand for sur-
veying ‘increased with the demand for engineering, and with improved engineering
came the demand for improved surveying.

Simple surveys sufficed for the roads of yesterday which followed natural
paths. The more complex geometry of surveying came later with railroading, or
even before with the building of canals,

It was learned long ago that schoolroom and draftimg-room functional geom-
etry tables, mhile quite adaptable in flat open lands, occuld not be so easily
adapted to cities congested with buildimgs or to surveying in the mountains wlrere
the drawingsplan construction points vanished often into solid rock within the
mountain myass or out into midiair space over a precipice. The route surveyor under
such conditions was necessarily required to survey from mthere he stood on meagre
foothold and mpon the thorough understanding cf applied mathematics, geometry,
and trigonometry he had to have and still needs, even with more modern and ap-
plicable functional tables.

Yesterday, surveys for road cconstrudtion in .the flatland areas, where tangzntial
straight-a-ways and angular intersections prevailed, did not place heavy strain on
one’s knowledge of curves and geomeltry.

As frontiersmen trekked wedt, so also to the Midwest came the French explor-
=rs and missionaries, by boat and canoe on the great rivers from the lake countries
ta the northeast, Joliet, Father (or Pere) Marquette, Tonti, LaSalle. These 17th cen-



tury explorers made maps and charts, and were surveyors in a way. Then there
were men like Georige Rodgers Clark and Meriwether Lewis and they made surveys.

This territory was ceded by the British to the United States to become North-
west Territory and from it in 1818 sprung a State — your State of Hlinois, which
was to give to the United States a President who, when a young man, was a survey-
or. Abraham Lincoln was a land sunveyor when a young man about 24 years of age.
On page 59 of the Lincoln Reader, which was edited by Paul M. Angle and publish-
ed by the Rutgens University Press in 1947, there is a reference mhich explains how
Lincoln came to be a surveyor.

“In the latter part of 1833, he secured employment as a deputy to Jchn Cal-
houn, the county sunveyor. Calhoun was one of 'the most prominent Jacksonian pol-
iticians én the county and Herndon says that Lincoln probably got the job through
the recommendation of scrme Democrat. Knowing Calhcun’s political affiliation,
Lincoln hesitated to accept the job at fiirst, but wpon being assured that it would
entail no political commitment, he did so.

“Surveying in those days, when the country was rapidly filling with settlers
and the division Jines of fanms were being run for the first time, when speculators
were buying large tracts and laying off towns, and when miles of wagon road were
being opened, was ‘an important and responsible job. Lincoln knew nothing about
it; but borrowing books from Calhoun and enlisting the help of Mentor Graham,
he went to work. Using Robert Gibson’s “Theory and Practice of Surveying” and
Flint's “Treatise om Geometry,” “Trigoncmetry and Rectangular Surveying” as
texts, he studied day and night. Often he and Graham were up unsil enidnight, in-
termupting their caloulations oy when Mirs. Graham ordered them cut for a fresh
supply of wood for the fire. But he mastered the books, obtained a €ifty-doliar
horse on credit, procured a ccmpass and ohain, and by the end of the year mas
ready to start work.” .

Surveyors of Illinois have igathered together on several ocoasions in the past
one hundred years to discuss problems of mutual interest. Ome of ‘the most historic
of these gatherings was the meeting, held in Springfield in 1837, where the land
surveyors of IlMnois engaged Abrahram Lincoln, who was then a young attorney, to
render a decision on how the section was to be legally divided into quarters.

Thiat was all yesterday. There have been lots of yesterdays—some ancient,
some veny lomg ago, some not so long ago—as we approach ‘today. There was a
yesterday when the telegraph was the world's fiastest commumnication systemy, and
aerial observation, if any, was done ffrom balloons. Much has dhanged since then.
And much has changed in surveying since then. The automobile and the ainplane
have had their influence on surveying.

Today—due to modernization of our highways—even in the flatlands, the com-
plex curve has been introduced into surveys that affect property-lines. No longer
is a knowledge of simple straightline surveying sufficient for a land surveyor of
professiona) status. Abrahiam Linclon, today, could not fully qualify as a mf%51f)n-
al surveyor by the brief assimilation of Abel Flint's treatise on “Measuring, laying
ouwt, and dividing land.”

The fully qualified professional Jand surveyor of itoday, needs ‘to be iable m
trace or retrace the curvilinear boundaries of transitional high-speed highway cuit-
offs and the complex cloverleaf interchanges that exist today even in the midst of
flat farmiland and heretofore straight-line rectangular-system areas.

We must admire those of us, and those before us, whio have lifted themselves
to professional status, by self study and experience over long years of applica:’iion,
without the tremendous 1ift and benefit cf formal education—or with it. Neverithe-
less, the time has come when all of us must realize that as reading for medicine,
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the law, or the ministry, has given way 'to formal education, in the latter days of
yesterday, in meeting demiands of time and miodemization, so must the demands
of tomorrow's surveying be met with a broad base of formal education for today’s
beginner.

The demand requirement for higher education has overtaken us. The profes
sional surveyor of tomorrow must be ready—ready in the shortest possible number
of years to perform fully and professionally—to be able to compete.

Today we stand on the frontier of space — in an electronic and push button
age of speeds and distances beyond yesterday's comprehension — an age demand-
ing miore precise and faster answers to more complex and higger problems than
ever before. To meet demand's of this missile and space age, even our continential
geodetic datums must be expanded to worldwide datums. Continental datums
must be strengthened and improved — and must be surveyed miore precisely — to
achieve the preciseness required for, and in time for, tomorrow's higher acouracy
demands.

We have entered a new age of superiaccuracy in earth imeasurements. In a
general refinement of the geodetic network a ten<year program is underway by
the C&GS to increase the density of surface gravity measurement, with conrespond-
ing metwork of astrosgeodetic stations. It is proposed to extend a network of about
fifteen superqgrade traverse surveys crossing the 48 States in N-S§ and EW direc-
tions. Ultimately there will be a general upigrading of the precision of the entire
geodetic network in ‘the United States.

Satellite Triangulation will expand continental triangulation to mworld triangul-
ation by simultaneous observation of high altitude satellites from three or more
points on the earth’s surface. Highly precise and co-ordinated theodolite-camera
systems, that triangulate by photographing the satellite against a background of
stars, allow computations free from the effects of gravity differential and will make
possible the extension of continental networks to effect world networks of precision
not heretofore possible.

All of these improvements in precision and the speed of mrachine computations
will eventually result in refinements and inareased use of coordinate systems in
surveying and in recording. The property record of the future is likely to be a
punched-type data-storage system of some sort streamlined to mumbers in elimin-
ation of written word descriptions, the simplest form of whidh would be coord-
inates.

Aerial surveys by photogrammetric methods have just about replaced the
planetable method for topographic mapping, except for an occasional small area
opermation. Aerial surveys by magnetic and radio methods are used for exploratory
surveys. Magnetic, radio, and sound waves are used for geophysical surveys. Light
waves and radio waves have entered into the distance measuring field as anost of
vou know, and such devices as the Tellurometer, Geodimeter, Electrotape, and
similar instruments already are weplacing tape and chain methods of measuring
distance on some survey operations. Already combinations of aerial photogram-
metry with electronic recording devices and electronic plotting devices are pro-
ducing and plotting terrain or profile data at speeds never before thought possible.

Today's accelerated highway programs, urban sprawl, and the overlapping
sprawl or megalopolitan congestion—where the suburban -areas of nearby cities
encroach upon and igrew into each other to become wontiguous densities—separ-
ately and together have created high real estate values, whidh, like oil or mineral
lands, require equitable surveys in the property-line and property-right interests.
Surveys of high standard are also in order for city and metropolitan planning.
Such surveys are recommended, and, as approved, funds are allowed for such sur-



veys, in accord with policy of the Urban Planning and Urban Renewal Administra-
tions of the Federal Housing and Home Finance Agency.

To meet the challenge of tomorrow the surveying profession must insist upon
education for tomorrow’s surveyor. The surveying pnofession must support this
education in universities, and must encourage its local sons to become profession-
ally educated in surveying and make it their career. If we all insist that surveying
is taught with adequate courses with adequate recognition, and that State Boards
of licensure for fand sunveying require adequate edugcational background, then the
professed surveyor of tomorrow will be proud to be a land surveyor. If we fail in
this, there will be no surveying profession tomorrow,

I think President Kennedy summed it up micely in his message to ACSM at
our Conwention last year.

Yesterday — since the beginnings of our nation, those of your professional
calling have contributed in full measure to its opening, growth, and development.

Today — Today, our honizons have extended beyond the limits of the imagina-
tion of our forbears. They who founded our nation included in their numbers men
whose professional effforts were devoted, ias are yours, to the description in ever-
mnore precise terms of the world about us.

Tomorrow — I know that you, with the inspiration mhich has characterized the
work of your profession, are more than equal to the challenge of the future. Among
the great contributions on which all of ats count is your vontinued and walued sup-
port of the educational development of those who will follow you, your efforts in
their behalf will help to assure a furtherance of achievements thus far realized . . .
Congratulations. . . , JOHN F. KENNEDY

On education let me say that, besides the WHAT-WHY-HOW curriculums for
the professional surveyor of ttomorrow, we shall also need specific Know How
courses for the surveymen—the technicians—who support the professional on the
field party and in the office.

In closing, let me touch on the qualifications for a professional Land Surveyor
—the professional responsible for property-line bounds. On one hand he needs a
firm "asis of technological education and experience to perform the physical or
technical survey. On the other hand he needs a finm basis of education in phikoso-
phy of the legalline, together with knowledge of land law in general and of local
Jaws, local customs, and judicial customs in particular, in order to perform pro-
fessionally the property-line or title survey.

A lawyer without knowledge of survey technology would not qualify as a
professional land surveyor. Neither would an engineer fully equipped with the
technology of the physical survey, unless he further qualified with the philosophy
and experience voncerned with the legal property bound.

For truly professional qualification, in the general sense of Land Surveyor li-
censure, both qualifying elements wmust be met.
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Fxpanded Survey School Awards 32
Certificates

By GEORGE HERMAN in Halifax Herald

LAWRENCETOWN — The Nova Scotia Land Survey Institute, the only school
in‘Canada exclusively devoted to land surveying, held its annual closing exencises in
the Lawrencetown Consolidated School, when the Hon. E. D. Haliburton, Nova
Sootia’s minister of agriculture and lands and forests presented 32 certificates to
students.

The students, presented by the Survey Principal, Major James A, H. Church,
included 13 from the Survey Class of 1963, 13 from the Survey Class of '64, five in
Photogrammetric and one in Cartographic-Drafting. The last two named subjects
were taught this year for the first time. Two prizes awarded included the March
Prize for the best kepit field book, won by F. W. Milter, Elmsdale, and the Associa-
tion of Provingial Land Surveyors’ Prize won by Hugh James Sullivan, Heather-
ton, Guysborough County.

The March Prize is donated annually by J. E. R. March, Director of Surveys, De-
partment of Lands and Forests, Halifax, while the Land Surveyors’ Prize is annually
awarded to the first year student making the most progress. The presentation was
made by I. R. Chisholm, Association President.

The certificate winners included:

Land Survey Class of 1963
Arthur Briggs, Donkin; Gerald Conrad, Bridgewater; Ronald Dearman, Dart-
mouth; Richard Dunbar, Antigonish ; Harry Edwards, Bridgewater; Donald Elmore,
Middleton; Everett Hall, Granville Ferry; Douglas Joudrey, Chester Basin; William
Mason, Armdale; Duncan MacGregor, Halifax; Sheldon Patriquin, Londonderry;
Alfred Wallace, Milford Station; Harold Weir, Round Hitl.

Land Survey Class of 1964
William Atkinson, West Brook; John Bishop, Seabright; Lloyd Bonang, West Law-
rencetown: Thomas Foster, Fairview; Joseph Hannifen, Erinville; Emerson How-
ard, St. Michael, Barbados; Edward MacDonald, Halifax; Wayne Miller, Elmsdale;
Walter Murphy, Digby; Burnley Nickerson, Centreville; Donald Purcell, Beaverbank;
Hugh Sullivan, Heatherton ; Charles Topple, Yarmouth.

Photogrammetric Class 1963
William Fenwick, River Hebert; MacAllister Rafuse, New Ross; John Ryan,
Middleton; Gerald Sloat, Lawrencetown ; Leonard Telfer, Bridgewater.

Cartographic — Drafting Class 1963

John Gasparac, Halifax.

Platform guests, in addition to Mr. Haliburton, the principal and prize donors,
included: E. A. Green, Supervisor of Vocational Sochools; R. E. Dickie, Chairman
Advisory Committee ; V. P. Harrison, Department of Lands and Forests; John Russell,
Digby; Walter E. Servant, Halifax; George Bates, president Halifax Branch In-
stitute of Surveying.

The Nova Scotia Land Survey Institute, it was pointed out, stands in a very
favorable position inasmuch as its graduates are almost certain to get professional
emplovment immediately upon completion of the course.

With low tuition fees, only $100 a year for Nova Scotians, and the demand for
qualified surveyors being greater by far than the supply, the future of the school
was envisioned as very bright. The need for additional space that could be pro-



vided by the addition of a third floor to the present building was advocated by
Major Church.

Major James A. H. Church, D.S.0., M.C,, retiring princi-
pal of the Nova Scotia Land Survey Institute was hon-
ored at the closing exercises of the Institute held in
Lawrencetown Consolidated School and at a compli-
mentary dinner tendered at the Cornwallis Inn, Kent-
ville. (Goldston Photo)

The Major retires this year following twenty years of service as Chief In-
structor during which he has seen the school firmly established in a well-equipped
building and with a capable staff following several years of uncertainty which
included a number of location changes.

Tributes were paid to Major Church by Mr. Haliburton who expressed pleasure
with the advances made by the setting up, during the past year, of two new de-
partments, photogrammetry — headed by Captain C. Hogg, Canadian Army
topographical survey and photogrammetrist, and cartographic-drafting under the
direction of J. F. Wightman, B.Sc., B. Ed., of Digby.

The demand for qualified technicians in these two new branches of Institute
work comes continuously from government departments, map making and other
privately operated industries. The federal Department of Mines and Technical Sur-
veys each year requires twenty or more trained technicians and the Nova Scotia
Land Survey Institute is the only technical schoo! in Canmada giving this scientific
type of training.

“Cartographic — Drafting,” stated Mr. Wightman, “should appeal to women
students as well as to men. The opportunities for employment on completion of
the course are far brighter in regards to salary and permanency than in office work.”

The equipment at the institute is equal to that found in the drafting rooms of



the best companies in the industry. Under the mew method of negative plastic
scribing, as taught at the school, maps are produced at a very fast rate and with
the highest degree of accuracy.

Photogrammetry, the other new course of instruction, described as “the science
of making surveys from photographs,” is closely linked with cartographicdrafting.

The object of this course is to train technicians in the basics of their trade and
to apply this knowledge to current compilation methods and photogrammertric plot-
ter operations. The course, of somewhat more than one thousand hours, is pre-
sently on a one year basis. Candidates for the course are required to have junior
matriculation and must pass an eye test.

The students, explained Oaptain Hogg, have the use of most approved equip-
ment. There are three multiplex units and one WILD B-8 which has just arrived
from Switzerland and is the only instrument of its kind in Canada.

Major Church, in commenting on the range of subjects now taught at the
Institute and the facilities available, expressed hope that more young people would
take the opportunity to become trained survey technicians and thus assure them-
selves of well - paid employment in a truly worthwhile field of Canadian de-

velopment.
Ye Olde Chaynes

The Canadian Surveyor Supplement Vol. XVII No. 2 June 1963

The first of two articles taken from a report of the Department of the In
terior published in 1913, appeared in the last supplement entitled “Standards of
Length”. In it, the then Surveyor General, Dr. E. Deville, discussed the umncer-
tainty of measurement up to that time and the remedies proposed, concluding with
a description of the Lufkin steel tape which became the subsidiary standard. The
second article, from the same repont, appears below.

A Errors in Dominion Land Surveys

Nearly ninetenths of the existing surveys have been executed under my
direction. When I took charge, the subdivision surveys had barely crossed the west-
ern limit of Manitoba; they now spread from Ontario to the Pacific Ocean and to
township 110 in the north.

Under the provisions of the first Dominion Lands Act, a quarter section was
held to contain 160 acres, whatever might be the actual contents. It followed that
a section side was held to be one mile in length and was so returned by the survey-
ors. Four directions, no more, were admitted for section or township lines and enter-
ed by surveyors in their field notes, namely, north, south, east and west. Although
the law has been changed on my recommendation and surveyors now return in their
ficld notes what they actually find, the principle of the old law was sound. I't makes
absolutely no difference to a farmer whether his quarter seotion contains 159 or ‘161
acres; by calling the area 160 acres and the section side one mile, a great simplifica-
tion was introduced in all land transactions. Evidently, the Surveyor General, Col.
Dennis, when drafting the first Dominion Land Act, expected that the discrepancies
of the survey could be kept within narrow limits and that is where the principle fail-
ed. As time went on, we heard of discrepancies sometimes exceeding a guarter of a
mile, where, according 'to the surveyor’s field notes, everything was perfectly re-
gular. These errors appear to spread all over Manitoba. In extending the surveys
west of Manitoba, discrepancies of a like nature, although on a smaller soale, were
met with; they were located and corrected by astronomical observation. Measuring
on the earth by means of the stars is a roundabout way of finding distances and a
not very accurate one, but it was the best we could do. We thus managed to keep
errors within bounds outside of Manitoba. On reaching Peace River, we were a
quarter of a mile out, but Peace River is a long way off; the error was corrected
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later. So far as we are able to judge, and with the exception of lower Peace River,
which has not been checked, few if any :township lines outside of Mamtaba are
more than 200 feet out of position.

For a long time, the condition of affairs in Manitoba was utterly incomprehen-
sible; errors would crop up in the most unexpected places. In starting from a town-
ship corner and steering for the next one, we were never sure we would hit it or any-
where near it. The field notes of the old surveys, in which the entries were often
purely conventional, afforded very little assistance. The trouble was attributed to
the carelessness and incompetence of early surveyors, but even ¥ it hiad been under-
stood it was too late for making corrections, because the lands had been taken up
and their boundaries could not be changed. The climax happered when the prin-
cipal meridian was produced northerly across Lake Winnipeg for the purpose of
surveying lands along the Hudson Bay railway; it was found by astronomical ob-
servations that township 35 was onethird of a mile too far north. A connected
system of surveys could not be carried out with errors of this magnitude in the
short space of 35 townships and so it was decided to find out what the trouble was
by going over the old lines right from the beginning. This was done last year by
Mr. A. G. Stuart, who retraced the principal meridian from the international bound-
ary to township 28. Then came the astonishing discovery tthat the errors were mostly
due to the use of incorrcct measurcs. The old surveyors were not to blame, but
their chains were wrong and this was because the means of verification furnished
to them were inadequate. The evidence is incontrovertible. Milner Hart, for instance,
in laying our fifteen townships in 1871 made all his miles within a few links of the
same length, which is proof of careful chaining, but every mile is 13 feet too long,
which shows that his chain was two inches too long. It may be asked how it could
possibly be so much in error. If Milner Hart verified his chain by stretching it on
the prairie and measuring it with the wooden yard, furnished to him as a standard,
the error on each yard length was less than one<tenth of an inch and is perhaps
not more than was to be expected under the circumstances and with such rudiment-
ary means of verification. If the measurements had been continued with that same
chain up to Peace River or the Pacific Ocean, the township lines would have been
nearly three miles out of position. If all the chains had been equally wrong, there
would have been no difficulty; the townships and seations would have been square
and all of equal size, without gap or overlap anywhere. But the chains were of var-
ious lengths; there were even some that were correct The conditions can now be
easily understood. Between the lines run westerly from the principal meridian and
those run easterly from the second meridian upon which lengths are about correct,
there is a gap which varies all the way from a few chains to 26 chains. This is not
all; the base line running east and west are affected by the same causes as the mer-
idians and produce another set of discrepancies. The result of the whole is in-
extricable confursion.

It is unfortunate that surveyors were not at the outset provided with adequate
means of venifying their chains. If lengths hiad been correctly measured the land
survey of the Dominion would have been the most perfeot and remarkable in the
world.

(Crest)
No.
1559
Board of Examiners
for Dominion Land Surveyors
Ottawa, 5th Nov. 1884
Sir —
It is contemplated, compiling, for publication
a complete list of Dominion Land Surveyors, and
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as, according to the Statute, all Land Surveyors of

the Provinces of the Dominion, licensed or appoint-

ed previous ta the 14th April 1872, are Dominion

Land Surveyars. I have the honor to request that

you furnish me with a list of all the Land Survey-

ars licensed, commissioned or appointed by the

Province of Nova Scotia, prior to the said }4th day
of April 1872.

I have the honor to be,

Sir,
Your obedient Servant
R. Lang
Secretary to Board of

Examiners for D. L. S.
The Hon

The Commissioner
of Works Mines of
Nova Scotia
Halifax, N. S.

List of Surveyors in Nova Scotia appointed previous to I14th, April 1872.

WILLTAM A, HENDRY ..ot reser st eees b s s s s es s s s s sas s Halifax
JAMES H. AUSTIN ..ot etr et et s e e s sbanaenranen Halifax
HUGH MCDONALD .....oreerenesretieeitneines sivtrstsstsesssessiss st ssssasssssssssessssssmssarsessssons Antigonish
HUGH R, MCKENZIE ........ovooireeieeeeesanrosesessnsomeneseaess senssessosins s sessasrastensasasssesrens Cape Breton
ROBERT L. BYERS ..ottt e seniaesessna st sssessasessesns s sssseressssmasstossasssarens Colchester
WILLIAM FAULKNER ...t vreesnnsnesassascosavases essmmsens oasssssssssrasasessssosvassesses sessars Colchester
ANSELM M. COMEAU ... sesramseeesconeseamsssssessssssressoss sesvanstsssassss rass rrssess s sssast ses Digby
WILLIAM HARTSHORN ......... - Guysboro
CHARLES TAYLOR ... ccoircecieinemsensecsssmenss sesmressssesssssiassarsssossontssssrasssseasenseassasisess tassaons Guysboro
D. W. CROCKETT .....erirrecrrnnan vereeeasessesraassbasssreasonsasras Guysboro
E. H KEATING

JAMES LAIRD ..coiiinnenisnitcsessimsseessssessasssssns s assssisssossssss assonsssrssssssonss ssssstassssess smnssrssoe
JAMES HOLMES

SAMUEL SMITH ..oooovcorcirinirceeriosessisssssissssessosssessess s smesssesesssssssssssien seassrsstissessersosass Queens
JOHN H. HARLOW ..o cereniieeees ecsesserssonasstscssesssersvasssssas s ssssssresesssessesiessensameserts Queens
NATHAN R. FREEMAN ... ceries s ctresssessst s ssssassrssessessasssnsasssspssssass sessasesssesars Queens
JOHN J. ROBERTSON ....oovruicirimrmsisisnares sereonsasssnsarasmsssssms s ssessasssssssessssscsmrses sosenss Richmond
P. LENT HATFIELD ..ottt st et ssttsssesssssossasstssas et sasanes sessssussssetusesnns Yarmouth
WELWOOD MCNAB .......coioovcririinnnreecs stsssssansarnsssasstonsssssas st ssassssassnsscorasenssesstanson Cumberland
DAVID MCKEEN ..o s csessssassssmsssassssarses sorsessostsssarsssssssctsessatsocss Cape Breton
JOHN P. LAWSON ....ooicveris corrmrirsssssesesessssssmssssessosssssssssssssiassrsssisssassstssssss Lunenburg
ALEXANDER CAMPBELL . Annapolis
JOHN HENRY BALCOM ....cccccormmrrmnerns ervreaee e e seneea s s RS ER R b ot ba et Halifax
EDWARD H. SOLOMON .......ccocoereninsmrmseseessearassessssssssssassssasassassse essssssmasssssessans Lunenburg

W. A, CALNEK ..ooiooiitireeeereeeeeetecvvnne srorsssesesssssssmsssestasssssssssssasssarsssrssansassammsessensneems | ANIIAPOLIS

12



‘LNO = XVIV * "JAV JIZNIMOVW €L erﬁ—z—ﬁ— <Q<Z<u rv—o

10} A)UM Loneuwiopur 104

‘PI3t} 0} 3seq woij JO UOIIRUAWWOD P31} JO§ OIpes
Aem-om) & A|ddns OSje uBd am ‘M3 Aamns ay) 1o} uoijesado dn paads o)

*sqj 9f Ajuo y3rampydiy -dn-jas 2jejdwod
ay) jesado ued (auny Juuwreny kep Z4) uew paujesy uo ‘pannbas Jun ue
Ao yyum -aiqepeae spun 3uikaains 21u04)33]3 ajqepusdap pue AeInde
150w 3y ase ‘o3ues 3w-QzZ € Yym £ |Spo Buipnidun ‘$13}3UNPORY MQ

‘saju oG Ajajewrxosdde o) dn ssauysep ui adues ay) Suiseasswm
‘sdwe| g jopoy Wwasaid ay) ueyy saydiy sawyl f-GZ woy Kusualur Jydy
paadxa ue Bumd 'Z (BpoW Yy} ur pajiejsut aq osje ued dwel sy Anrd
-53y aU) 'Gy 3y} Se sjuawainseaw awes ayy Bwiad ‘dwej dy Kindap
MaU SIY) Yim Aouadidiygd sajeasd e 0) Pajiaauod ag ued S gy (IPOW NG

‘am se Aoeinaode Buipuejs Buoj s, i3)awipoay pue
SIY} 1Y "S3|Iw 02-GT 0} dn St SSausep ul 33uel S} pue Sajiw £-2 o) dn adues
WBikep & sey 1a)awipoas) QY 19pow 3yl pasn A|snotadid sdwe| uey)
asuajur 3sow sauny OF JyBy jo weaq e $)oafosd yaym dwe sy Ainday
M3U B SAZyIN JeyY) JUSWNJISUI M3U djqeyIewdl SIY} 33S 0] JUBM ||,nOA

ay 1SPOIN 93yl USS3id @M




NOTICE
13th ANNUAL MEETING

THE 1963 ANNUAL MEETING OF THE
ASSOCIATION OF PROVINCIAL LAND
SURVEYORS OF NOVA SCOTIA WILL BEHELD AT
HALIFAX AT THE LORD NELSON HOTEL ON
FRIDAY AND SATURDAY NOVEMBER 8th AND 9th
1963.

PLAN NOW TO ATTEND.

MEMBERSHIP CERTIFICATES

Aitractive membership certificates are now available! The cost — only $2.00. Send
Money Order to Secretary-Treasurer, P. 0. Box 1541, Halifax, Nova Scotia.
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A newly developed survey marker
consisting of a corrosion resistant
aluminum head threaded to a
sharpened carbon steel rod and
ribbed for better holding char-
acteristics.

This marker has won approval
from professional Land Surveyors
in all the Maritime Provinces and
is now in common use in this
area.

SURVEY
MARKER

Special heads, bearing the initials
or registry number of the indivi-
dual may be supplied, but time
must be allowed for manufacture.

With “ENHEAT SURVEYORS’
MARKERS” on the survey, it is
no longer necessary to “begin at
an old fence post” or such perish-
able reference point.

Another New Service From

ENHEAT STEEL DIVISION

Manufactured By

Enamel & Heating Products Limited

AMHERST, N. S.
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the
NEW
MIRAS

MICRO-DISTANCER

on all new completely transistorized compact
microwave system for precise distance measurement—
with buill-in battery and direct readout in centimetres

0 A
.y r'\- ¥ S “

The new MRAJ Micro-Distoncer is the latest development of Dr. T. L. Wadley, and the laborotories
which creoted the original “‘Tellurameter’'. The MRA3 is camplete in one package — no extra
power supplies, batteries ar other excess equipment ta carry around. The MRA3 provides improved
accuracy (within 2 centimetres at short distance), either phase resolver {digital) display ar an
improved cathode ray display to customer's choice; alsa readout either directly in centimetres or in
millimicrosecands is available.

FEATURES:

® Accuracy 2 cenfimetres: 3 parts per million.

® Megsures 100 metres ar less ta aver 60 kilometres doy
or night.

® Weighs anly 34 Ibs. with built-in rechargeable nickle-
cadmium batfery.

® Only 3 main operating contrals.

® Plug-in circuit cards and modulor canstructian throughaut.

® Warld-wide after sales service.

TELLUROMETER CANADA LTD.

1396 Merivale Road, Ottawa




Surveying and Drafting
Instruuments
White & Blueprinting Machines

Instruments (1951)

LIMITED
4646 Decarie Blvd., Montreal, P.Q.

Montreal — Ottawa — Toronto

— Regina

Kelvin Hughes Division

21 Upper Water St. Halifax, N.S.
Cables: Kebal-Halifax
Telephone 423-6139

Reproduction Machines
Kern Surveying Instruments

Engineering Supplies

For Particulars write or call:

Norman Wade

COMPANY LIMITED

Vancouver — Toronto — Montreal
Ottawa — Quebec City —Saint
John — 213 %ollsis St., Halifax,

Exclusive Maritime Distributors

Wild Theodolites
and Levels

For any requirements in:
Reproduction, Drafting, Surveying
and Engineering Equipment an

Supplies

BETTER MEASURE WITH

fuEKin

TAPES-RULES-PRECISION TOOLS
Send For Free Catalog

e [urriy RuLE (o.or (anADA,LTD.

BARRIE,ONT.

A. E. SIMPSON LTD.

I." Kerlal Photography, for all pur

poses. Photographic Mosaics for

detailed “‘surface” studies. Ac-
iy curate and economical plani-
i metrie or contoured maps or
7Z \\\] plons, at all scales, o meet
p your layout, plamuning, location
N or other englneering needs,

1810 Laval Road Montreal 8, Que.

EASTWARD
INDUSTRIES LTD.

exclusive representatives for the
Keuffel & Esser Company of
Canada
K & E Transits, Levels, Rods,
ete., in stock.

293 Young Street Halifax, N.S.

The Hughes Owens

COMPANY LIMITED

A complete line of Supplies for
the Engineer, Surveyor and
Draftsman

Ozalid and Blueprinting
165-169 Hollis St., Halifax

Nova Scotia

Land Survey Institute

Operated by
Vocational
Education Division
Department of Education
Province of Nova Scotia

The Two Year Course
Prepares One To Sit For the
Provincial Land Suryeyor’s
Certificate

Full particulars from:
J. A. H. Church, P.L.S.

Lawrencetown, Nova Scotia

ATLANTIC AIR SURVEY COMPANY LIMITED

Serving Surveyors and Engineers in the Atlantic Provinces with

Y better service at more economical cost. For further information or
RN quotations in aerial photography, topographic, m‘ai)

-’q?é s related services, call or write with no ob

DARTMOUTH, N. S.

PHONE 6-7685

ping and other

1gation.
P. 0. BOX 118




