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The Geological Survey 
of Canada 
Past Achievements and 
Future Goals 
A Short History of the Geological 
Survey of Canada 

by R.G. Blackadar 

Preface 

A
s one of the oldest government 
organizations and the first 
science service in Canada the 

Geological Survey has played a signif­
icant role not on ly in the growth of 
science but also in the development of 
the country. Descriptions of the open­
ing of the Canadian Northwest, the 
Yukon and more recently the Arctic 
abound with references to the work of 
Tyrrell, Ogilvie, Be ll, Low and many 
other officers of the Survey. To mark the 
centenary of the founding of the Geo­
logical Survey (1942) which because 
of the Second World War was not 
celebrated until 1947 when the Geolog­
ical Society of America held their 60th 
Annual Meeting in Ottawa, a short 
history was prepared by Dr. F. J. 
Alcock, Curator of the National Mu­
seum of Canada and a former field 
geologist. This; like earlier works of a 
similar nature, was mainly descriptive 
and only discussed briefly the larger 
theme - the Survey and the growth of 
Canada. The need for such a work 
remained and in 1965 it was decided to 
commission such a study. At first con­
sideration was given to assigning the 
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task to a member of the staff, on 
strength or retired, but further discus­
sion led to the conclusion that the 
Survey should be looked at from out­
side and its post assessed from a 
broader and hopefu lly unbiased point 
of view. Advice was sought from distin­
guished scholars and many suggested 
that Dr. Morris Zaslow be approached 
to undertake the study. Dr. Zaslow, 
now Professor of History at the Univer­
sity of Western Ontario, has written 
widely about the history of northern 
Canada and , as he too had been struck 
by the recurring references to the 
Geological Survey, he accepted the 
challenge. The result was "Reading 
the Rocks - The Story of the Geolog­
ical Survey of Canada 1842-1972" 
published in June 1975 by the Mac­
milllan Company of Canada Limited 
and the Department of Energy, Mines 
and Resources. 

It had been hoped that Dr. Zaslow 
would be able to prepare a much 
abbreviated version of his scholarly 
work incorporating highlights from the 
Survey's history, a booklet which 
would lend itself to general distribution, 
but other commitments prevented this 
and the task fell to Dr. R. G. Blackadar, 
Chief Scientific Editor of the Geological 
Survey since 1970. As a member of 
the Branch Historical Committee 
Dr. Blackadar worked closely with Dr. 
Zaslow during much of the time that 
research for "Reading the Rocks" 
was being done. He also brings the 
experience of more than 15 years spent 
in geological exploration in the Arctic, 
a period that in some ways brought 
to a close the Survey's exploration pe­
riod . It was during this time that 
the transition was made from small 
field parties dependent on traditional 
methods of transportation to the major, 
helicopter-supported projects that 
enabled the geological reconnaissance 
of Canada to be virtually completed 
by 1975. 

This booklet, especially the earlier 
sections, draws extensively on Dr. 
Zaslow's work - to have done other­
wise would have been a wasteful 
duplication of effort. It is not, however, 
a condensation and indeed presents 
material and conclusions not found 
in "Reading the Rocks" . To convey 
within a limited space an impression of 
the triumphs and frustrations , the per­
sonal ities and the structure of an 
organization that is well into its four­
teenth decade of service, is not an 
easy task; in these pages Dr. Blackadar 
has succeeded in highlighting some 
of the more significant events of the 
Survey's story. 

Members of the Geological Survey 
are proud of the contribution their 
organization had made and is conti ­
nuing to make to Canada and I hope 
that this booklet will help to make this 
contribution more widely known 
and that it will encourage those more 
deeply interested in this aspect of 
Canadian history to read Dr. Zaslow's 
excellent, and scholarly study. 

Ottawa, January, 1976 

Dr. D. J. Mclaren 
Director General 
Geological Survey of Canada 
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The Need and the 
Formation 

When in September 1841 the 
Legislature of the Province of 
Canada (formed the previous 

year by uniting Upper and Lower Cana­
da) passed the Resolution "that a sum 
not exceeding one thousand five hun­
dred pounds sterling be granted to Her 
Majesty to defray the probable ex­
pense in causing a Geological Survey 
of the Province to be made" none of 
the members present could have imag­
ined that more than 130 years later 
the 'survey' would still be in progress. 
What was envisioned as an activity 
soon became an organization almost at 
times with a life of its own. What at 
least some legislators imagined would 
be a quick thrust that would stimulate 
the mining industry thereby enriching 
the provincial coffers became a service 
that has played a significant role in 
the development of Canada. Indeed 
the history of the Geological Survey 
of Canada reflects many of the mile­
stones of Canadian history - the sur­
veys that preceded the building of the 
Canadian Pacific Railway, northern 
exploration, Canada's claim to the Arc­
tic Archipelago, attempts to stimulate 
the economy during the Depression of 
the 1930's and, more recent ly, concerns 
such as developing a national energy 
policy. 

Random studies reflecting the in­
tense interest in natural history that 
had been aroused in the early 19th 
century stimulated the legislators to 
develop the original vote of funds by 
supporting the formation of the Geolo­
gical Survey of Canada in 1842 and 
by passing an Act in 1845. Informative 
observations on geology had been 
made by men such as Dr. John J. Bigsby 
a British army surgeon who, following 
the War of 1812, took part in the survey 
that fixed the boundary between Cana­
da and the United States from the Great 



Lakes to Lake of the Woods, or Capt. 
H. W. Bayfield, R.N. who carried out 
hydrographic surveys from the Gulf of 
St. Lawrence to the upper Great Lakes. 

Considerable geological informa­
tion resulted from the Arctic explora­
tions carried out under the auspices of 
the British Admiralty after 1818. Ex­
peditions headed by men such as Sir 
John Ross , Sir Edward Parry or Sir 
John Franklin usually carried a surgeon 
who also had some interest in natural 
history and most of the reports of this 
period carried brief notes on geology, 
zoology and related subjects . Closer 
to Canada Dr. Abraham Gesner had 
carried out geological studies in Nova 
Scotia and New Brunswick and state 
geological surveys had been under­
taken in Massachusetts, New York and 
Pennsylvania and Michigan . 

It had become apparent that if 
Canada was to expand beyond being a 
mere agricultural colony whose main 
exports were lumber and wheat (and in 
fact in the 1820's wood ash for leach 
was the principal export) then an in­
dustrial economy was needed, an 
economy that would depend to a con­
siderable extent on a viable mineral 
industry. The rapid economic advances 
in England since the late 18th century 
had shown how essential coal was 
to industrial expansion. Unbridled en­
thusiasm for industrial progress was 
sweeping the populations of the eastern 
cities of North America during this 
time. Progress was felt to be inevitable 
and the heady prose of the journalists 
and publicists did nothing to discourage 
the fervour with which the people ac­
cepted the belief that America's destiny 
would be attained by applying indus­
trial technology to rich natural re­
sources. Given the technical resources 
of the time many of the engineering 
accomplishments were indeed impres­
sive. By 1840 industrial centres such 
as Pittsburg were well on their way to 
forming the nerve centres of the United 
States. It was in this climate that the 
first resolutions and petitions were pre­
sented to the Canadian authorities, 
an activity that eventually resulted in 
the succinct but successfu l resolu-
tion of 1841. 

The provision of funds to carry out 
a survey made possible the appoint­
ment of an officer to undertake the task 
and as a result of recommendations 
from highly respected scientists in En­
gland the choice fell on William Ed­
mond Logan. Born in Montreal and 
educated in Edinburgh , his interest in 
geology had developed from his as­
sociation with family business activity 
in South Wales. News of the planned 
geological survey came to Logan as he 
was commencing a tour of the coal­
fields of Pennsylvania and Nova Sco­
tia but his interest was aroused and 
he let it be known that he would con­
sider the position. His appointment 
was made the following year and by 
August 1842 Logan reached Kingston, 
then the seat of the peripatetic Pro­
vincial Legislature. Alexander Murray, 
a young man trained in the navy, was 
appointed to assist Logan. Like most 
men of the time he had no formal 
background in geology but when it ap­
peared that he would be offered the 
position on the Canadian survey he 
undertook training in land surveying 
and geology, some with Logan him­
self in South Wales. 

In Kingston, Logan discussed the 
form his survey would take , compiled 
what knowledge existed on the geology 
of Canada, planned the future and re­
turned to England for the winter. In the 
spring of 1843 he returned to Canada 
and established the headquarters of the 
Survey in part of a warehouse on Mon­
treal 's St. Gabriel Street. The Geolo­
gical Survey of Canada 's first field 
season during 1843 involved two geo­
logists: one, Logan, worked between 
Pictou, N.S. and Gaspe, the other, Mur­
ray, examined the country between 
Lake Erie and Lake Huron. Every year 
since field parties of the Survey have 
gone out - currently more than 100 
each year - and the Survey has grown 
from a staff of two to about 775 and a 
budget of more than $24 mill ion rather 
than the £1500 allotted Logan. 
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First Steps 

Logan proved a good choice but 
like most good leaders he was not 
malleable in the hands of his su­

periors. He had undertaken a two-year 
commission to carry out a geological 
survey but he knew that this could be 
but the start and thus from the first 
he embarked with a definite strategy: 
prove the value of the survey to gov­
ernment and thereby ensure its eventu­
al continuity. To do this he emphasized 
the practical aspects of the work. 

The Geological Survey had been 
established primarily to advance the 
mining economy of the province. The 
main economic conclusion of the fi rst 
two years of field work was negative 
- the coal-bearing formations of Penn­
sylvania did not extend into Canada. 
This was disappointing inasmuch as 
coal was then the energy source essen­
tial to the development of an indus­
trial economy but this conclusion un­
doubtedly prevented the squandering 
of many thousands of dollars of gov­
ernment and private money. It was an 
opinion based on field stud ies carried 
out first by Logan and later by Murray 
in Gaspe, and by Murray in what is 
now southwestern Ontario. 

The first year's field work had 
enabled Logan to erect several broad 
geological divisions - folded Paleo­
zoic rocks covering Gaspe and the 
Eastern Townships, the all but flat-ly ing 
Paleozoic rocks extending west from 
Montreal to Lake Huron, and a third 
division of much older rocks that ex­
tended north an unknown distance 
from Kingston , Ottawa and Montreal, 
rocks that soon proved to be but the 
southernmost exposed limit of the great 
Precambrian Shield. 

In 1845 Logan , in making a tra­
verse along the Ottawa River to the 
head of Lake Temiskiming and west­
ward to Lake Nipissing , began a 
study that has absorbed the interest 
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of hundreds of his successors, the 
study of the very old and complex rocks 
of the Canadian Shield whose history 
has been all but obliterated by the in­
tensity of the geological changes to 
which they have been subjected. 

The infant Survey was soon faced 
with a delicate problem : what is the 
nature of the relationship between a 
government agency and private enter­
prise? A copper mining boom in north­
ern Michigan in 1845 spread to the 
north shore of Lake Superior. Logan 
accompanied by Murray and James 
Richardson (a farmer and school­
teacher who had a long, fruitful career 
with the Survey and made its first pho­
tographs) carried out studies in the 
northwest of the province around Fort 
William, Michipicoten , and Mamainse 
Point, and inland up such rivers as the 
Michipicoten and Kaministikwia. By 
1847 interest had shifted to the north 
shore of Lake Huron and indeed cop­
per mining began at Bruce Mines. Mur­
ray examined the area between Sault 
Ste. Marie and French River and in 
1848 Logan carried out detailed studies 
of mineral occurrences between Bruce 
Mines and the Soo. Many companies felt 
that the Survey should be doing work 
to advance their particular interests and 
at t imes Logan seems to have had dif­
ficulty in carrying his point that the 
Survey's role was not that of a private 
consultant but rather one of establish­
ing the general geological setting as 
a base on which industry could plan 
further exploration. 

These forays into direct economic 
activit ies were, as so often they would 
prove to be in the future, a diversion 
from the Survey's systematic studies. 
Murray traced the entire Canadian 
coast of Lake Huron in 1849 and in 1850 
and 1855 examined the Paleozoic 
strata of what is now southwestern On­
tario, assessing potential economic 
minerals and examining the petroleum 
occurrences in Mosa and Enniskillen 
townships. In 1851 and 1852 he traced 
the southern boundary of the Canadian 
Shield in eastern Ontario and exam­
ined the geology along the Moira and 
Trent waterways. Between 1853 and 
1855 he explored the Shield area be­
tween Georgian Bay and the Ottawa 



River and from the Trent watershed to 
Lake Nipissing. 

The Survey was taking root and 
Logan was gradually able to expand. 
A chemist had been added early to the 
staff. Now in 1856 Elkanah Billings 
joined the staff as paleontologist thus 
increasing the Survey's effectiveness 
and reducing the need to send collec­
tions abroad for identification. The 
accumulating information also made it 
possible to envisage the publication 
of maps and Robert Barlow was ap­
pointed chief draftsman, a post he held 
until his death in 1881 when he was 
succeeded by his equally competent 
son, Scott, who served until 1894. Other 
support staff were added and by the 
late 1850's, the Survey was a well­
rounded organization capable of con­
ducting rigorous exploration, making 
maps, producing reports, maintaining 
a museum for the use of the public and 
supported by studies in chemistry, 
mineralogy and paleontology. 

The rapid industrialization of 
England in the first part of the 19th 
century was reflected in a major 
change in the interests of the middle 
class. Mechanical things generated 
great popular enthusiasm. The building 
and launching of a vessel such as the 
"Great Eastern" attracted throngs. In­
terest in natural history became re­
spectable and not just the whim of ec­
centric clergymen. These new interests 

first found focus in the "Exhibition of 
the Industry of all Nations" (1851) 
which to a large degree was the inspi­
ration of Prince Albert, husband of 
Queen Victoria, and which was held in 
the Crystal Palace, London, a building 
whose very appearance epitomized the 
new ideas. Canada's contribution, it 
was decided, would be a well-organized 
collection of mineral samples that 
would be a stimulus to trade. Logan 
spent much of the summer of 1850 col­
lecting suitable material and was given 
considerable public support particu­
larly by the Montreal business commu­
nity. The specimens were arranged 
according to their uses, a style that was 
most successful and which became 
the standard format for many future 
mineral exhibits. Further opportunities 
for publicity came with the Universal 
Exposition in Paris in 1855. Although 
preparations for these exhibitions were 
time-consuming, they were salutary 
in that they directed the interest of the 
Survey to the display or museum as­
pects of its work. 

The Act of 1856, renewing the Sur­
vey for another 5-year term had made 
specific mention of the museum and 
empowered Logan to "establish a Geo­
logical Museum at some convenient 
place which shall be open at all season­
able hours to the public". Fortunately 
some additional funds were granted at 
this time and Logan was able to hire 
two new employees to assist in the 
museum work which was carried out in 
conjunction with the Survey's other 
activities in the Montreal warehouse. 
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Consolidation 

T
wenty years after its formation 
the Survey was able to publish a 
report that brought together the 

results of the Survey's efforts to date. 
The idea of a "Geology of Canada" was 
not new. It had been proposed in 1854 
by the legislature which even appro­
priated funds for printing. Although the 
original plan was delayed, a large 
manuscript geological map was pre­
pared to accompany the extensive col­
lection of rocks and minerals exhibited 
in Paris at the Exposition Universelle -
1855. What Logan called "a little essay 
in French" (Equisse geologique du 
Canada - 100 pages long!) accompa­
nied by a coloured, lithographed geo­
logical map on the scale of 150 miles 
to 1 inch was published in Paris at the 
same time. A similar report, "A Descrip­
tive Catalogue of the Collection of 
Economic Minerals and Crystalline 
Rocks of Canada", was prepared to 
accompany the display sent to the Lon­
don International Exhibition (1862). 
This contained much information about 
the geology of the Province of Canada 
much of which was incorporated in 
the much more ambitious "Geology of 
Canada" published soon after.* 

In the words of M. Zaslow, the 
Geology of Canada "completed the 
original commission with which he 
(Logan) had been charged - to make 
a geological survey of Canada .... The 
Survey had disproved the occurrence 
of coal in Canada (as it was then com­
prised) and had explained where to 
look for petroleum; it had shown the 
types of formations in which metallic 
minerals occur. It had devoted a great 
deal of attention to the locations and 
uses of many deposits of minerals, 

•Although the earlier compilations were useful and 
major effort was needed to bring such a major effort 
to fruition, the bulk of this work was done between 
1861 and 1862 although it appears that Logan had been 
compiling and checking various parts of the report 
for nearly a decade. 
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whether they occurred in veins, beds, 
or alluvial gravels". Although the text 
was published in 1863, the magnificent 
map on a scale of 1 inch to 25 miles 
was not published until 1869 although 
dated 1866. In addition to the map 
four smaller scale maps accompanied 
the text. One of these was the first map 
of the surficial geology of Canada. In 
addition there were 4 plates comprising 
numerous cross-sections. Most of the 
maps, compiled by Robert Barlow 
aided by his son Scott were engraved 
on copper or steel by A. W. Graham of 
Montreal. These were subsequently 
transferred to stone and the colour 
printing was done in London. Ttie en­
graving and printing of the coloured 
sections and the woodcuts used for the 
uncoloured illustrations were done 
entirely in Montreal. The principal map 
was engraved and printed in Paris. The 
other maps together with a reduct ion 
of the geological map to a scale of 
1 inch to 125 miles were printed in atlas 
form in 1865 and thus the reduced 
geological map became the first com­
prehensive illustration of the geology of 
what is the southern third of present­
day Ontario and Quebec. 

Confederation of Canada in 1867 
increased the area of the Survey's oper­
ations tenfold but it also meant a re­
organization that could accommodate 
an expanded staff. Twenty-five years 
after the foundation of the Survey many 
of the original staff members had 
reached retirement age. Logan retired 
in 1869 and was succeeded by A. R. C. 
Selywn, an Englishman who served 
as Director of the Gelogical Survey of 
Victoria, Australia from 1852 to 1869. 
Murray had left to develop a geological 
survey in Newfoundland where his re­
ports stimulated great interest and 
were directly responsible for the initia­
tion of several copper mining areas. 
During the sixties the emphasis was 
once again on economic geology. Stu­
dies on the iron ore potential of Hast­
ings County, Ontario were carried out 
to assist government in making deci­
sions in connection with proposed rail­
way land grants; coal resources were 
evaluated in Nova Scotia and copper 
distribution in eastern Canada was 
described. 



That there was during this period 
little reconna issance work reflected 
more the fact that a viable mining in­
dustry had at last been established in 
Canada than any disregard for the 
fundamental need for reg ional studies. 

Funding the Survey 

For nearly 30 years the Geological 
Su rvey lacked any guarantee of con­
tinuity. The first parl iamentary resolu­
tion had provided £1500 for a two-year 
survey. A sum of £2000 per annum was 
granted in 1845 for a five-year period. 
When the term expired in 1850, Logan 
found that a political crisis for a time 
seriously threatened any consideration 
being given to renewal of the Survey's 
mandate. However, eventually the 1845 
act was renewed - £2000 per annum. 

Again in 1855 the same problem 
was encountered. Logan was obliged to 
drum up support from all sides - the 
Governor General, scientists at the Uni­
versity of Toronto, the Anglican bishop 
and John A. Macdonald. A new bill 
was passed which increased the appro-

. priation to £5000 but once again the 
term was for five years only, thus leav­
ing the future of the organization at the 
whim of the legislature. However, the 
purse strings were somewhat loosened 
in 1854 and an additional £2000 was 
granted to permit publication of a geo­
logical map and condensed report on 
the geology of Canada. In 1859 the 
£5000 grant was cut in half but by 1860 
the Survey was back to $20 OOO (or 
£5000; conversion from sterling to dol­
lars took place in 1859). The Act again 
expired in 1861 and due to a political 
crisis caused by the American Civil War 
it was not renewed. For the next few 
years Logan had to go each year to the 
government for the annual $20 OOO 
appropriation and thus was more ex­
posed to the threat of an empty treasury 
than he had been at any time since the 
commencement of the Survey. 

Confederation in 1867 greatly ex­
tended the Su rvey's area of responsi­
bility and in 1868 a new five-year act 

giving $30 OOO per year, retroactive to 
July 1, 1867 was passed. The Survey 
which had reported through the Secre­
tary of State for the Provinces became 
a responsibility of the Department of 
the Interior, an arrangement that lasted 
from 1873 to 1890. When the act came 
up fo r renewal in 1877, the Survey was 
defined as a "branch of the Depart­
ment of the Interior known as the Geo­
logical Survey Branch", operat ing in 
the "several Provinces and Territories 
of the Dominion". At last it had per­
manent status, continuing funding , and 
could entertain long-range plans. It 
also meant that the permanent staff 
came under the provisions of the Civil 
Service Act which, for the first time, 
gave a reasonable pension security to 
long service employees. 

Move to Ottawa 

For years the rather unique status 
of the Geological Survey - in some 
ways it resembled today's Crown Cor­
porations, in others a contract agency 
- had protected it from centralizing 
influences so common in governments 
but when in 1877 it became a Branch 
of the Department of the Interior, pres­
su re began to be applied for its removal 
from Montreal to the capital city of the 
Dominion. Naturally there was strong 
opposition from McGill University, the 
mining industry then centred in Mont­
real and other groups but by 1878 the 
government had purchased for $20 OOO 
a former "luxury" hotel a few blocks 
east of the Parliament Buildings. De­
spite a rearguard action, the move was 
completed in May 1881 thus fulfilling 
the intention of the government that the 
Survey be brought into closer relations 
with Cabinet and Parliament, and with 
other government departments. As re­
cent ly as 1959 some officers in the 
Survey occupied offices in the historic 
building that had been the Survey's 
headquarters from 1881 to 1910 when, 
as described in a later section, growth 
demanded enlarged quarters and the 
Survey moved to the specially designed 
Victoria Memorial Museum Building. 
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View of the Outer and Inner "Barns" in Lake 
Nipigon from a sketch made by Dr. Robert Bell 
during his 1877 exploration of the east coast of 
Hudson Bay. 

202781 

2 Illustration from the report of G. M. Dawson's 
expedition to Fort Edmonton. 

202776 

3 Red River carts and their drivers halt for an over­
night stop on the trail in 1880. 

5637 

4 In 1953 the joint Defence Research Board-Geo­
logical Survey of Canada expedition reached 
Cape Aldrich on Ellesmere Island, the first time 
Canadians had reached their country's northern 
land extremity. There they examined this sign­
post, placed in 1909 by the American polar expe­
dition led by Admiral R. E. Peary . 

142326 

5 The main street of Winnipeg in 1880. 
5633 

6 A surveying post in 1881 in what is now southern 
Alberta . 3982 



The Heroic Age 

The year 1871 saw the start of a 
second great surge of exploratory 
surveys. Selwyn, although now 

serving as the Survey's second director 
(1869-1895), made a rigorous trip 
across British Columbia in 1871, travel ­
led from Lake Superior to Lake Winni­
peg by canoe in 1872, and in 1873 
crossed the prairies by Red River cart. 
The addition to Canada of Rupert's 
Land in 1870 and of the North West Ter­
ritory in 1871 added a vast and virtually 
unexplored 1 ... :id - a land of rugged 
mountains, endless forests, turbulent 
rivers and vast prairies. The cession in 
1880 by Great Britain of the Arctic 
Islands added still further to the area 
for which the Geological Survey was 
responsible although it was not until 
the early 20th century that this latter 
challenge was taken up to any degree. 
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The principal explorations of the 
1870's were in western Canada and 
here as in the region of the Great Lakes, 
the Survey's stud ies resulted in the 
first scientific appraisal of the country. 

G. M. Dawson, Director from 1895 
to 1901, was a versatile scientist who 
soon recognized that the attempt to 
correlate geological units across Can­
ada was doomed to fai lure and that 
the fi rst step in mapping a new area 
was to establish units of local signifi­
cance. While studying the coal deposits 
of the Queen Charlotte Islands, Daw­
son found time in 1878 to prepare a 
comprehensive report on the Haida 
Indians and the photographs he made 
then are of continuing importance to 
anthropologists. Indeed a broad inter­
est in natural history characterized 
many Survey officers of the time and 
this in turn was reflected in the growth 
of the museum as part of the Survey's 
work. Dawson 's work in western Can­
ada, especially in the Cordilleran re­
gion , formed the foundation for the work 
of many future geologists. His work in 
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the Yukon predated the discovery of 
gold in the Klondike by nearly a decade 
and it was fitting that his name should 
have been given to the town that sprang 
up as a result of the discovery of gold 
in 1896 and that was for a brief time the 
largest city in North America north of 
San Francisco. 

Robert Bell, who was Acting Direc­
tor from 1901 to 1906, had been asso­
ciated with the Survey since 1859 when 
he headed his first field party. For 34 
years he led exploration parties into the 
north and west of Canada. In 1875 he 
mapped part of the east coast of Hud­
son Bay and continued this work in 
1879. In 1881 and 1882 he carried out 
reconnaissance between Lake Superior 
and Lake of the Woods. In 1884 he trav­
elled aboard the Neptune as a member 
of an expedition sponsored by the 
department of Marine and Fisheries 
and in 1885 was aboard the Alert carry­
ing out similar work. Bell explored the 
southern coast of Baffin Island during 
the summer of 1897 at the same time as 
A. P. Low, another fut"ure director, was 
doing similar work on the south coast 
of Hudson Strait. 

Low had worked with the Survey 
in Gaspe in 1881 and 1882 but in 1884 
as a young man of 23, he too entered 
the arena of northern exploration. He 
participated in a joint Canadian-Quebec 
exploration of the Lake Mistassini area, 
a trip made memorable by the fact that 
when a disagreement arose between 
Low and his Quebec counterpart, Low 
had no hesitation in snowshoeing out 
to a railroad, travelling to Ottawa where 
he received clarification of ·his instruc­
tions and then returning to the field. 
The trip, to clear up a disagreement, 
lasted from early March to the end of 
April. In the 1880's Low worked mainly 
in the region between Lake Winnipeg 
and Hudson Bay but returned to Labra­
dor in 1892 where he accomplished his 
greatest work. Undoubtedly his most 
important scientific contribution was 
his study in 1894 and 1895 of central 
Labrador and eastern Ungava, an area 
of 170,000 square miles that contains 
the vast iron ore deposits of the Labra­
dor Trough. Low recognized the poten­
tial and economic significance of these 
deposits and although more than half 

a century was to pass before they be­
came of direct importance to our econ­
omy, the significance of the information 
derived from Law's work was immedi­
ately recognized. Low, assisted by his 
nephew, G. A. Young {Chief Geologist 
of the Survey 1924-43) mapped the en­
tire east coast of Hudson Bay in 1898-99 
wintering at Great Whale River. 

Law's last major contribution to 
the scientific work of the Survey was in 
1903-04 when the government offered 
him command of the Dominion Govern­
ment Expedition to Hudson Bay and 
the Arctic Islands. This was Canada's 
first overt exercise 
of authority over 
her most north­
ern lands and 
in addition to 
the scientific 
staff, the 
expedition 
included six 
members of 
the Northwest 
Mounted Police. 

A. P. Low 
2918 

The expedition sailed from Halifax 
aboard the DGS Neptune in August 1903 
and returned in mid-October 1904. 
After visiting Cumberland Sound on the 
east coast of Baffin Island, winter quar­
ters were established on the northwest 
coast of Hudson Bay. In the course of 
the winter, surveys were made of more 
than 600 miles of the coast from Ches­
terfield Inlet to Wager Bay and of part 
of the west coast of Southampton 
Island. During the summer of 1904 the 
Neptune sailed part way up the east 
coast to Ellesmere Island taking formal 
possession of the land for Canada. 
Returning south they entered Lancaster 
Sound, landed at Beechey Island where 
Franklin had wintered in 1845-46 and 
where Canada's sovereignty was again 
proclaimed, proceeded south to Som­
erset Island where the flag was again 
shown, then south along the east and 
south coasts of Baffin Island to their 
winter quarters of the previous year and 
thence retraced their route east 
through Hudson Strait and down the 
Labrador coast to Halifax. 
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While the cruise of the Neptune 
did not mark in any dramatic way the 
end of the Survey's heroic age, it was 
in some ways the end of an era. For 
more than 30 years officers of the Geo­
logical Survey had been in the forefront 
of obtaining information about Can­
ada's landmass. They were commonly 
as much explorers as geologists. As 
the political frontiers were expanded so 
the field of activities of the Survey ex­
panded. As the last quarter of the 19th 
century opened, the staff had been in­
volved in geological exploration along 
the International Boundary with the 
United States, and in evaluating the po­
tential of the unknown lands across 
which a projected transcontinental rail­
way might pass. As the 20th century 
began the Canadian Pacific Railway 
had been linking the Atlantic and Paci­
fic for more than 15 years and much 
was known about the more remote parts 
of the Dominion. In the words of 
M. Zaslow (p. 175): 
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"In less than 25 years, reconnais­
sance activities had been extended 
northward from the Alberta foot­
hills all the way to Great Bear Lake 
and the Mackenzie delta, from 
Rainy River to Foxe Basin, from 
Lake St. John to Ellesmere Island. 
Wherever the geologists had gone, 
they had carefully mapped the 
physical features of the districts 
traversed , and had contributed 
immeasurably to the map of Can­
ada's territory. 

"The expanding operat ions of the 
Survey yielded broader and fuller 
insights into the variety and scale 
of Canada's geography and na­
tural history, as well as into the 
sweep of her geological evolution 
from the continent-building move­
ments to the immense changes 
wrought in recent times by great 
ice sheets and the regular erosive 
forces of water and air. 

''The reconnaissances provided 
concrete information on people, 
resources, and conditions of 
many corners of the country, and 
produced inventories of pockets 
of arable land, forests, fish and 
game, waterpowers, climatic con­
ditions, and transportation facili­
ties and routes for a large part of 
Canada, in addition to more spe­
cific reports on the presence, 
possible occurrence, or likely ab­
sence, of mineral wealth. The 
Geological Survey and its officers 
did more than any other group or 
agency during the quarter-century 
after 1881 to make Canadian con­
ditions and opportunities known 
to the nation and the world." 

The exploration of the country west 
of Hudson Bay was continued in 1887 
and 1892 by J. B. Tyrrell who in 1893 
and 1894 made two celebrated journeys 
into and through the Barren Islands of 
Keewatin, an area previously explored 
only by Samuel Hearne in 1771. In 1893 
Tyrrell, accompanied by his brother 
James, who had also taken part in pre­
vious survey work , travelled from Ed­
monton to Lake Athabasca which they 
traversed , thence by way of Black Lake 
and Selwyn Lake to the Dubwant River. 
They descended the Dubwant to Baker 
Lake and Chesterfield Inlet which they 
reached on September 12. Already the 
short summer season was long finished. 
The low-lying, reef-studded western 
coast of Hudson Bay is seldom pleas­
ant - in the autumn it offers appaling 
travel conditions due to frequent 
storms, freezing temperatures and de­
creasing daylight. As Tyrrell and his 
party inched their way towards Chur 
chill, food ran out and illness and frost­
bite appeared. Finally dogteams sent 
from Churchill reached them and after 
a month's rest in Churchill, the party 
left on November 6 by dogteam and 
snowshoe reach ing Selkirk, Manitoba 
at the New Year. Tyrrell returned by 
train to Ottawa, prepared his report and 
in the spring of 1894 was again in Kee­
watin. The trip this year led from Rein­
deer Lake, the Kazan River, Ennadai 
Lake, Fergusson Lake and down the 
Fergusson River to Hudson Bay. Chur­
chill was reached on October 1 after 



a trip almost as appalling as that of the 
previous year and after a two-month 
stay there the party left for the south 
reaching Selkirk on January 7, 1895. 

The discovery of placer gold in 
1896 in the Klondike district of the Yu­
kon resulted in an urgent need for spe­
cialized geological information on the 
nature of the deposits and the possi­
bilities of finding the "Mother Lode" or 
of finding similar deposits elsewhere 
in the Yukon. Dawson's work of 1887 
had provided the groundwork but much 
more was needed. In 1898 Tyrrell un­
dertook a reconnaissance survey of 
southwestern Yukon west of the Yukon 
River and south of the latitude of the 
Pelly River. During the same period 
R. G. McConnell undertook similar work 
east of the Yukon River. Both McCon­
nell and Tyrrell also visited the Klon­
dike and prepared a short descriptive 
report. McConnell continued the study 
of the Klondike area during the next 
few years by which time the gold rush 
had peaked and intere_st was being 
diverted elsewhere: · 

Expeditions Mc Connell __ Bell •••••••••••• Cameel • • • • • • • • 
Dawson -- J.M . BeU --------- Keele -·-·-· 

As the new century began, explo­
ration in the northwest continued. 
J. Mackintosh Bell's exploration of 
Great Bear Lake in 1900 provided one 
of the more exciting episodes in Sur­
vey history including the apparent loss 
of a party member who, surviving aban­
donment, turned up in Edmonton nine 
months later. Besides exploring virtu­
ally unknown country and making ob­
servations that led eventually to the 
discovery of Port Radium deposits the 
expedition was also significant in that 
it brought into the Survey Charles 
Camsell, a "Son of the North", who 
would become Director and also Deputy 
Minister and Commissioner of the 
Northwest Territories. 

200277 
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Organizational Zenith 

As the 19th century drew to a close 
the organization for which its 
legislative initiators had expected 

a two-year life, had changed enor­
mously. No longer did the threat of 
dissolution due to legislative inaction 
hang over the Survey and no longer 
was the Director obliged to lobby mem­
bers of the government every five years 
to assure the continuance of salary 
and operational money. The Act of 1877 
had brought the Survey under the pro­
visions of the Civ il Service Act and now 
for the first time it became an integral 
part of a government department - the 
Department of the Interior. In this act 
specific mention was made to the Sur­
vey's curatorial responsibilities. The 
branch was instructed to "continue to 
collect the necessary materials for a 
Canadian museum of natural history, 
mineralogy and geology" and in addi­
ti on botanical and zoological surveys 
were added. Indeed from 1879 to 1889 
the organization was known as the 
"Geological and Natural History Survey 
of Canada". 

Between 1909 and 1911 uniforms and military 
discipline were introduced to the topographical 
division by Major R. H. Chapman, an U.S. Army 
surveyor whose services were provided by the 
U.S. Geological Survey. These buttons and the 
belt buckle recall this period. 
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On May 16, 1890 all this was 
changed by an Act of Parliament that 
stated "There shall be a Department 
of the Civi l Service which shall be called 
"The Geological Survey" over which 
the Ministe r of the Interior shall pre­
side ... . " Half a century had indeed 
seen a rema rkable growth in the visib le 
prestige of the Survey, from a 2-man 
organization to a department of gov­
ernment with its own, albeit shared, 
Cabinet spokesman. 

The next half century would wit­
ness an equally remarkable decline 
until by the end of the Second World 
War the Survey had so dropped in or­
ganizational importance that bureau­
c rats were hard pressed to find an 
organizational term whereby to desig­
nate its lowly status. Organizational 
arrangements may not necessari ly re­
flect the intrinsic value of the work being 
car ried out but they most certainly do 
ref lect the importance placed on an ac­
tivity by government. The Act of 1890 
reflected the importance placed on the 
Survey's work in expanding Canada's 
economy. Recognizing this importance 
the framers of the Act added the pro­
vis ion that officers who were engaged 
in scientific work should normally be 
science graduates of a Canadian or 
fo reign un ivers ity, the Mining School of 
London, the Eco le des Mines of Paris, 
othe r comparable schools or the Royal 
Mili tary Col lege. Herein was laid the 
groundwork on which has been built 
the professional, highly qual if ied sc ien­
tific organ ization of today. 
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New Directions 
The Mines Branch and 
a Department of Mines 

Despite the importance implied 
by departmental status the period 
was not without its problems. 

The election of Sir Wilfred Laurier's 
Liberal government in 1896 ending 
nearly 20 years of unbroken Conserva­
tive rule was bound to affect the de­
partment. As was common at the time 
the government wished to make certain 
appointments to the Public Service 
on the basis of party loyalty. The new 
government showed little inclination 
to increase the Survey's funds and the 
staff remained at about 30 (plus 15 or 
20 casuals) and the funds available for 
field work seldom exceeded $60 OOO 
a year. 

Both Selwyn and Dawson empha­
sized what might be called a "pure 
science" approach. The emphasis on 
academic qualifications and the nature 
of many of the studies undertaken re­
flect this. Others felt that too often the 
Survey lost track of its original practi­
cal objectives of mapping and assisting 
the mining industry in every possible 
way. The Act of 1890 had included as 
one of the Survey's objectives the col­
lection and publication of statistics 
concerning Canada's mineral produc­
tion and the mining and metallurgical 
industries. By the end of the 19th cen­
tury mining with its annual $100 million 
per year production rivalled forestry 
and agriculture as a source of export 
earnings. This importance gave the 
industry political clout as well and the 
Survey began to feel this pressure. 

There appeared to be little desire 
on the Su rvey's part to become more 
involved in the mining field. In view of 
its reluctance to undertake new work 
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in this field , Sir Clifford Sitton, the 
dynamic Manitoban who had been Min­
ister of the Interior since the Liberal 
victory, decided to expand the office 
of the Superintendent of Mines in his 
ministry to include responsibility for 
compiling mining statistics, examining 
technical processes, preparing reports 
on particular industries, and publicizing 
the opportunities in Canadian mining. 
This proposal came into the open when 
the estimates of the Department of the 
Interior were tabled. An item of $10 OOO 
for expenses and salaries of the Mines 
Branch opened the door for consider­
able debate. In answer to queries from 
the floor, the Prime Minister indicated 
that the proposed branch would com­
prise mining geologists and clerks who 
would collect data, provide assays and 
analyses of economic minerals and 
prepare reports. However, as is the 
case with governments with substantial 
majorities, the estimates were passed 
despite the opposition's queries, the 
Mines Branch came into existence and 
in August 1901 Sifton's nominee for 
branch head, Dr. Eugene Haanel, was 
sworn into office. 

The Survey reacted to the creation 
of the Mines Branch by making great 
efforts to show that its Section of Mines 
could do, and indeed already was do­
ing, the work of its rival. The unex­
pected death of G. M. Dawson in March 
1901 at the age of 52 placed Robert 
Bell in the position of Acting Director. 
Bell was a practical man who had long 
been critical of what he considered 
the Survey's neglect of the mining in­
dustry and who felt that he rather than 
Selwyn or Dawson was the rightful 
successor to Logan. In his first Annual 
Report as Acting Director, Bell empha­
sized the practical. "Care has been 
taken to give prominence to any dis­
coveries which may have an economic 
bearing. This is done in response to 
the general desire for early information 
on all points which may be of imme­
diate value to the public although the 
scientific discoveries may ultimately 
prove of greater practical importance" . 



This rivalry continued with dupli­
cation of effort inevitable as a result of 
the Survey's Section of Mines and the 
Department of the Interior's Mines 
Branch both having the same objective. 
The issue was further complicated by 
the reluctance of the government to ap­
point Bell Director of the Survey and 
Bell's persistent lobbying for the posi­
tion. The situation resulted in consider­
able editorializing in the mining press 
and finally the government moved. Bell 
was notified that effective April 1, 1906 
he would revert to the rank of Assistant 
Director with the title of chief geologist 
and that A. P. Low would become Di­
rector. In the next 12 months a com­
plete reorganization of the Department 
of the Geological Survey took place 
and in March 1907 a bill to create a De­
partment of Mines was introduced in 
Parliament and was passed a month 
later. The new department comprised 
two branches, Geological Survey and 
Mines Branch. Low, after one year as 
director of the Survey was appointed 
Deputy Minister of this new department, 
a position he held only briefly before 
an illness, already manifest in 1907, 
became so debilitating that he had to 
leave the management of his depart­
ment to others and, ultimately in 1914, 
to retire completely. R. W. Brock who 
succeeded Low as Deputy Minister, had 
been Acting Director of the Survey 
since 1907. 

The Mines Act of 1907 clearly de­
fined the functions of the Geological 
Survey and the Mines Branch. The latter 
was responsible for collecting and 
publishing statistics on the mining in­
dustry, and for data regarding eco­
nomic minerals and their utilization. It 
was also responsible for studies of 
mining camps, orebodies and areas of 
economic mineralization and for carry­
ing out chemical, mechanical and met­
allurgical investigations on behalf of 
the mining industry. The Geological 
Survey retained its earlier responsibili­
ties. In addition to what today would 
be called earth sciences, specific men­
tion was made of water supply, forest 
resources and ethnology and of the 
responsibility for maintaining a Museum 

of Geology and Natural History. Al­
though the reorganization and creation 
of the Department of Mines, distressed 
many steeped in the traditions of the 
Survey, in retrospect the creation of the 
Mines Branch removed from the Sur­
vey an embarrassing responsibility 
which had diverted its effort from other 
activities yet never satisfied its critics. 
The result, as is so often the case 
with a compromise, satisfied neither 
side and, as noted, resulted from time 
to time in bitter and harmful attacks 
on the Survey. 

The solution of forming a new 
agency to carry out specific activities 
would be used again and again. In the 
nearly 70 years since the creation of 
the Mines Branch, many activities car­
ried out by the Survey have been trans­
ferred to other agencies. Some, such 
as anthropology, ethnology, botany and 
zoology were relinquished willingly 
when conditions permitted the estab­
lishment of an independent National 
Museum. Others such as groundwater 
studies were let go reluctantly because 
of the interlocking nature of such stu­
dies with geology and a fear that the 
geological implications would be ne­
glected. Still other studies such as seis­
mology, gravity and magnetism had 
not been extensively undertaken by the 
government. When the need for feder­
ally-supported studies in these fields 
developed, they were grouped together 
in a new branch rather than being 
added to the existing Survey establish­
ment. Perhaps the traumatic experience 
the Survey underwent between 1896 
and 1907 was instructive because suc­
cessive managements in the main have 
resisted the temptation of attempting 
to create an all embracing geoscience 
survey. Similar decisions will have to 
be made in the future. How diverse can 
any agency become without losing 
coherence and to what extent can an 
existing agency embark on new, tech­
nically complex, and expensive studies 
without prejudice to its prime function? 
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The National Museum 

The Act of 1845 directed that the 
Geological Survey should "furnish a full 
and scientific description of its Rocks, 
Soils and Minera ls . .. together with a 
collection of Specimens to illustrate 
the same ... which shall be deposited 
in some suitable place ... and shall 
serve as the Provincial Collection .... " 
As the Survey's objectives were broad­
ened, botanical, anthropological and 
ethnological collections were added to 
the original geological and mineralogi­
cal collections. It is somewhat surpris­
ing to see the name of G. M. Dawson, 
the third director, attached to collec­
tions of the West Coast Indian material 
but this merely reflects the Survey's 
acceptance as the Geological and 
Natural History Survey of Canada. When 
the move from Montreal to Ottawa took 
place in 1880 the collections moved 
exceeded 140 tons. The museum occu­
pied space in the building at the corner 
of Sussex and George streets which 
for 30 years was the Survey's Ottawa 
home. In the turbulent years that pre­
ceded the formation of the Mines 
Branch, museum work was not promi­
nent in the activities carried out al­
though the collections kept growing 
and from time to time public pressure 
was applied on the government to 
provide more adequate accommoda­
tion for the display of the collections as 
well as for the other work of the Survey. 

At long last, after years of plan­
ning and years of construction, a monu­
mental structure, the Victoria Memorial 
Museum, was erected at the corner of 
Mcleod and Metcalfe Streets, a build­
ing that since 1910 has been an Ottawa 
landmark. A total renovation of the in­
terior was carried out between 1969 
and 1974 and new techniques for dis­
play made it possible for the Museum 
to serve the public more fully. 
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The move to this building in 1910 
allowed the Survey to expand and 
plans were made to expand the collec­
tions of the various divisions - miner­
alogy and geology, biology and anthro­
pology. Brock, the Director, planned 
to limit the collections mainly to Cana­
dian material with the aim of develop­
ing collections unsurpassed in thei r 
fields. The professional staff, especially 
in anthropology and biology, was ex­
panded and a new series - Museum 
Bulletins - was added to the Survey's 
publication program. Any further ex­
pansion was halted by the First World 
War and the requis ition in February 
1916 of the Museum Building by Parlia­
ment as a temporary meeting place to 
replace the Parliament Buildings which 
had been destroyed by fire. Almost all 
the museum collections were placed in 
storage, some material was lost in the 
upheaval, and all related research came 
to a virtual standstill. 

It is ironic that the museum build­
ing, built at great cost and to be occu­
pied by the Geological Survey, should 
have been constructed on a site not 
subject to any geotechnical studies, a 
site that proved to be most unstable 
and which for years caused major foun­
dation problems. The site is underlain 
by 140 feet of unconsolidated blue 
"Leda" c lay. The outer walls, resting 
on piles driven into the clay, settled 
more quickly than the floors which were 
supported by inner walls. The result 
was distortion and shearing of internal 
partitions. A massive tower that formed 
the main entrance developed such a 
list that it was demolished in 1916. 
Problems of settling, sloping floors, and 
massive cracks in pavements cont in­
ued to plague this building until the re­
cent renovation when the entire build­
ing was floated on a slab of concrete 
thus distribut ing the weight of the mas­
sive masonry walls more equally. 

From 1920 a theoretical separation 
existed between the administration of 
the Museum and the Survey for in that 
year William Mclnness, who in 1915 had 
been appointed "Directing Geologist" 
in succession to R. W. Brock, who had 
resigned the previous year as Director 
and Deputy Minister, to head the Faculty 



of Applied Science at the newly formed 
University of British Columbia, became 
Director of the Victoria Memorial Mu­
seum and W. H. Collins was appointed 
Director of the Survey. This separation 
was, however, only apparent and when 
in 1925 Mclnness died, Collins became 
Acting Director of the Museum. With 
changing departmental organization 
the direction of the Museum gradually 
moved from the immediate control of 
the Geological Survey until finally in 
1950 it became part of the newly formed 
Department of Resources and Devel­
opment whereas the Geological Survey 
became a branch of the Department 
of Mines and Technical Surveys. In 1958 
the Museum was divided into two 
parts, Human History and Natural His­
tory and in 1966 a Science and Tech­
nology branch was added. All three 
units were brought under the new Na­
tional Museums of Canada in 1968. This 
is .a departmental corporation which 
reports through the Secretary of State 
and which comprises the National 
Museums of Man, Natural Science, 
Science and Technology and the Na­
tional Gallery of Canada. 

Public Archives C-7213 

Although the Museum and the 
Survey were administratively separate 
from 1950 it was not until the Geologi­
cal Survey moved into its new Booth 
Street building in 1959 that the day-to­
day contact between the two staffs 
terminated and with this ended what to 
many Survey officers had been a fruit­
ful and stimulating exposure to scien­
tists in other fields. Today few Survey 
scientists have any close association 
with the Museum - in the field of pale­
ontology there is some contact because 
whereas the Survey is responsible for 
the study of invertebrates, the Museum 
carries on research in vertebrate pale­
ontology. The Survey maintains the 
reference part of Canada's National 
Mineral Collection and thus members 
of the Mineralogy Section work closely 
with museum mineralogists on certain 
projects. 

When the Parliament buildings were destroyed 
by fire in 1916, the National Museum was used 
for meetings of Parliament and the Geological 
Survey and National Museum were displaced to 
temporary accommodation elsewhere. This his­
toric photo shows the funeral cortege of Prime 
Minister Sir Wi/frid Laurier leaving the National 
Museum building in February 1919. 
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Decline and Recovery 

T he Survey entered the post-war 
period with a fine foundation and 
direction. The legacy of educa­

tional excellence first intimated in the 
Act of 1890 had been brought to a new 
level by Brock who insisted on gradu­
ate training and degrees equivalent to 
those that would qualify a man for a 
professorship. In order to assist in this 
training, summer employment oppor­
tunities were expanded and better pay 

Minister's Office Minister 

Deputy Minister 

scales instituted for such work. The 
Survey also assisted in providing thesis 
topics and undertook to publish the 
thesis results usually in the memoir 
series. Not until after World War II when 
some universities felt that the regional 
mapping topics then inherent in many 
Survey projects no longer provided 
acceptable thesis material was there 
any major change in this approach to 
graduate training. 

The divisions are the medium 
whereby the Survey's various activities 
are carried out, its objectives met and 
its programs fulfilled. What the Survey 
does and who does it is outlined 
schematically below. 

Organization Chari, 
Department of Mines and Resources 
1936 

Secretary and Chie f 
Executive Assistant 

Deputy Minister 's 
Office Editorial Section Legal Section Mail Distribution 

Section 

Mines and Geology 
Branch 

Bureau of Mines 

Bureau of Geology 
and Topography 

Dominion Fuel Board 

National Museum 
of Canada 
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Lands, Parks and 
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The quality of the Survey staff was 
soon recognized in a way that the or­
ganization could well have done with­
out. No sooner had the war ended, and 
in fact even before, than mining and 
oil exploration companies and the uni­
versities approached staff members 
with offers far more attractive than the 
Survey could offer particularly in view 
of the strictures imposed by a revised 
Civil Service Act that had attempted to 
impose uniformity across the public 
service. In the interest of securing uni­
formity, certain government organiza­
tions suffered and those involved in 
science were especially hard hit. Those 
officers who entered the field of higher 
education were not completely lost to 
the Survey for many continued summer 
work but those who went to industry 
were lost although some returned to 
the Survey after varying lengths of time 
in the "outside world". So obvious 
were the inroads that organizations 
such as the Canadian Mining Institute 
made strong representations to the 
government regarding the salary dis­
parity and indeed the legislature of the 
Province of British Columbia passed 
a resolution deploring the depletion of 
the Survey staff and affirming the 
Survey's value to the mining industry. 

The extent to which the federal 
government is, under the terms of 
British Columbia's entry into Confeder­
ation in 1871, responsible for geolog­
ical studies was raised during this 
debate - a point that for many years 
has, to some extent, influenced the 
Survey's program in the far west. 

Surprisingly this agitation had 
some results - a new salary scale was 
instituted in April 1920; this provided 
substantial raises and even some re­
classifications, thus greatly improving 
morale. During the next 12 months 
vacant positions were filled, often by 
men who had had many years of ex­
perience as student assistants. Men 
who later served in senior administra­
tive positions joined at this time - W. A. 
Bell (Director, 1949-1953), George 
Hanson (Director, 1953-1956) and G. S. 
Hume (directing 1947-1949, and Di­
rector General of Scientific Services 
1950-1956). Others who for many years 
contributed to the sc ientific program 

also came at this time including F. H. 
Mclearn, W. E. Cockfield and T.L. 
Tanton. 

Canada's first professional woman 
geologist, Alice Wilson, had joined the­
staff in 1909. Although she formally re­
tired in 1946, she retained an office 
and continued her studies of the Paleo­
zoic strata of the Ottawa region almost 
to the time of her death in 1964 at the 
age of 83. 

It was fortunate that the staff had 
been built up in 1920-21 because the 
twenties saw the start of a long decline 
in the Survey's relative importance and 
prestige. The Mines Act of 1907 had 
created two virtually autonomous units 
reporting to a common minister. Each 
branch developed its own programs 
with little reference to the other. By the 
twenties, however, the departmental 
management was exerting its policy­
making authority and was intent on 
using the branches as the vehicle for 
implementing government policy. Gov­
ernment policy at this time was di­
rected towards building up the mining 
and manufacturing side of the mineral 
industry and greater and greater em­
phasis was placed on the activities of 
the Mines Branch. At the start of the 
twenties the Survey's budget was twice 
that of the Mines Branch, by the end 
of the decade they were about equal 
and by the thirties expenditures by the 
Mines Branch far exceeded those of 
the Survey. 

R. G. McConnell had in 1920 been 
succeeded as deputy minister by 
Charles Camsell and W. H. Collins suc­
ceeded William Mclnness as director 
of the Survey on the latter's transfer to 
the Museum directorship. Camsell, 
although born in the Northwest Terri­
tories and a man experienced in Survey 
field work and cognizant of the need 
for northern geological exploration. 
threw himself completely behind the 
government's efforts to build up a 
powerful mining industry by attracting 
capital to exploit the nation's mineral 
resources. Many of his long-term Sur­
vey associates felt a certa in sense of 
betrayal so completely did the new 
deputy minister appear to relegate the 
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value of geological surveys to the back­
ground. The government's approach 
was spread over many years and be­
cause the Survey's management did 
not come forward with any dramatic 
programs to counterbalance the un­
doubted valuable work being initiated 
by the Mines Branch and the public 
visibil ity th is work received, the Sur­
vey 's relative importance declined . It 
may sometimes be thought that senior 
management can little influence the 
direction an organization's work takes 
and that an organ ization such as the 
Survey with decades of activity behind 
it is carried forward by its own momen­
tum. The events of the twenties disprove 
such an idea. Not only did Collins ' cau­
tious approach and lack of dramatic 
flair contribute to the increasing domi­
nance of the Mines Branch but within 
the Survey itself his stress on the trad i­
tional , Logan-style approach - field 
mapping - tended to restrain the growth 
of those units that did not contribute 
directly to area l mapping. Paleontology 
in particular appeared to meet with 
little favour and from time to time mem­
bers of the Paleontology Division were 
diverted to regional mapping activities. 

As Canada along with the rest of 
the western world entered the thirties 
and the Great Depression, the need for 
the practical became even more ob­
vious. Studies having economic objec­
tives became predominant. The reor­
ganization of the department, described 
elsewhere, reflected the increasing 
emphasis on economic subjects. Be­
tween 1930-1935 the government was 
forced to reduce drastically the funds 
voted to the various departments. In 
order to stay within its reduced esti­
mates and in order not to have to re­
lease staff (as was done in the Depart­
ment of the Interior) field activities 
were reduced until only a fraction of 
the number of parties once sent out 
were being maintained. Those in the 
mining industry naturally felt that thei r 
only salvation lay in more and more 
government-supported field studies 
that would disclose new areas for ex­
ploration and development. Caught as 
it was in this cleft stick the Survey 
could only maintain a holding operation · 
knowing full well that the areas in the 
North that should be undergoing min­
eral exploration , especially in view of 
the historically high price to which gold 
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had risen, were geologically all but 
unknown and, in view of the critical 
shortage of funds and their remoteness, 
were all but inaccessible. 

The Conservative government of 
R. B. Bennett, elected in 1930, tried 
unsuccessfully to alleviate the effects 
of the Depression. Across the border 
was the example of Franklin Roosevelt 
who, once he had been inaugurated 
as President in March 1933, launched 
massive public works schemes to pro­
vide employment. Faced in 1935 with 
an election and an obviously unhappy 
electorate, Bennett, in an abrupt about­
face, tried the same approach. The 
Geological Survey was one of the bene­
ficiaries albeit almost reluctantly, for 
so sudden was the move and so large 
the sum that it was all but impossible to 
develop proper programs. 

The $1 OOO OOO granted was ten 
times the planned expenditure for the 
1935 season. The program announced 
in mid-April indicated that the area of 
concern was the North but in the end 
most of the effort was in the northern 
parts of British Columbia, Ontario and 
the Prairie Provinces. It was designed 
to create employment, especially for 
young people and to assist the mining 
industry. By mid-June more than 4000 
applications had been received by the 
Survey; 1005 were accepted. These 
men were organized into 188 field par­
ties. When compared to the 24 parties 
sent out in 1934 or the 48 that were 
organized in 1936, an idea of the prob­
lems can be gained. The main diffi­
culty of course was to find trained per­
sonnel to direct such large numbers. 
Vast amounts of new equipment had 
also to be purchased and until well 
into the fifties a great array of technical 
stores still bore the imprint of the 
"Million Dollar Year" - a serial number 
beginning with the numerals "35". 

Naturally such a crash program 
created innumerable problems. Al­
though two-thirds of those hired were 
university students, few had geolo­
gical training. Experienced staff had 
to supervise sub-parties headed by 
green untrained students. One officer 
working in northern Saskatchewan 
directed seven parties in addition to 

his own, using aircraft to maintain 
contact. 

The results of this "New Deal" 
approach were varied. Despite its ap­
parent conversion to cautious so-
cial ism, the Conservative government 
was decisively defeated in the Octo­
ber election but the Geological Survey 
had obtained much new data. Indeed 
so voluminous were the data obtained 
on the groundwater resources of the 
Prairies that years passed before they 
were collated into publishable form. 
The employment offered during the 
hectic summer enabled some graduate 
students to continue their studies and 
several joined the staff of the Survey 
soon after, thereby starting careers that 
continued into the present decade. 
The relatively unlimited funds also en­
abled the Survey to indulge in the use 
of aircraft on a large scale. Until this 
time little use had been made of air­
craft although by the mid-twenties 
industry had made extensive use of 
them and several major far north-
ern projects had been undertaken. Un­
doubtedly had prior planning been 
possible, much more could have been 
obtained from the expenditure of a 
million dollars but scientific returns had 
to take second place to political de­
mands. On balance the frantic exercise 
of 1935 probably had a salutary effect 
on the Survey. At least it felt wanted. 

Organizational Nadir 

By the 1930's the palmy days of 
the Department of the Geological Sur­
vey were gone. By the Act of 1907, the 
Survey had become a branch. As the 
Depression deepened and as it became 
both politically expedient and undoub­
tedly practical to devote a major part of 
the effort of the Department of Mines 
to economic concerns, a Bureau of 
Economic Geology was created and to­
gether with the Mines Branch formed 
the department. Within the bureau the 
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concept of a Geological Survey con­
tinued. On December 1, 1936 a govern­
ment reorganization created a new 
department, the Department of Mines 
and Resources by placing under one 
minister the former departments of 
Mines, Interior, Indian Affairs and Im­
migration and part of the Department 
of Marine. One of the five constituent 
branches, the Mines and Geology 
Branch, was the former Mines Depart­
ment. This branch was responsible 
for "The undertaking of scientific, tech­
nical, and other investigations de­
signed to further the development of 
the mining, metallurgical and related 
industries in the Dominion; ... the 
investigation of matters relating to a 
national fuel policy ; and the adminis­
t ration of legislation providing assis­
tance to the Canadian coal industry; 
and the maintenance of t he National 
Museum of Canada". 

This arrangement , with minor al­
terations was the departmental struc­
ture until after the end of Second 
Worl d War and was the organizational 

. nadir of the Survey - what had been 
a department headed by a minister of 
the Crown was now part of a bureau, 
its name no longer appearing on the 
departmental organ izational chart 
and no longer headed by a director but 
by a chief geologist. It had lost admin­
istrative direction of the technical sur­
vey activities such as Topographical 
Survey and its drafting and carto­
graphic work was now carried out by 
a separate section of the bureau. 
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Long-range Sikorsky S-55 helicopters were used 
in Operation Franklin, the reconnaissance survey 
of the high Arctic conducted in 1955. 

113918-A 

Reorganizations 

With the end of the war some minor 
administrative changes were made 
reflecting perhaps a growing aware­
ness of the role science had played 
in the war effort and the fact that gov­
ernment would have to become more 
deeply involved in many diverse scien­
tific activities. The Mines and Geology 
Branch was replaced on November 1, 
1947 by the Mines, Forests and Scien­
tific Services Branch which brought 
together agencies engageq in resource 
studies. In this reorganization the Sur­
vey regained control of its own drafting 
services, the nucleus of the present 
Cartographic Section. G. S. Hume, who 
during the war had served as techni­
cal adviser to the Oil Controller, be­
came Chief of the Geological Survey 
as his position of Chief of the Bureau 
of Geology and Topography had dis­
appeared in the reorganization. Hume 
was thus in essence director of the 
Survey although it was not until his 
appointment in early 1950 as Director 
General of Scientific Services in yet 
another reorganization that the title 
"Director" was revived, W. A. Bell 
being the first to hold it. 

Catalogue Numbers 
of Photographs 
on Following Pages 

125220 111 '---------' L::J 

202036 

25 





CANADA 
r 



Science to the Fore 
The Departments of Mines and 
Technical Surveys and Energy, 
Mines and Resources 

The Department of Mines and Re­
sources, a creation of the depres­
sion had brought together under 

one cabinet minister diverse activities 
that lacked a unifying theme. Rapid 
economic expansion followed the Sec­
ond World War and the need for data 
to support the expanding search for 
mineral resources was apparent. How­
ever a minister who headed a depart­
ment responsible among other things 
for Canadian Immigration policy, In­
dian Affairs, and administration of the 
Northwest Territories and the Yukon, 
and Canada's wildlife including migra­
tory birds, could hardly devote much 
time to its Mines and Geology Branch, 
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a unit that included, in addition to 
all geoscience activity, the Dominion 
Forest Service, the Dominion Water 
and Power Bureau and that perennial 
orphan the National Museum. 

The interest in Canada's mineral 
resources that expanded so greatly 
after the war, developed along with an 
increasing awareness of the impor­
tance of all aspects of science to Cana­
da's development. As a result of these 
and other influences, government reor­
ganization in early 1950 saw the for­
mation of a Department of Mines and 
Technical Surveys. In the words of 
the new department's first annual re­
port, "The Department was established 
in view of the growing feeling, partic­
ularly among those interested in mining, 
that the importance of the mineral in­
dustry and of the Government 's rela­
tions with the industry was such that 
there might well be a Minister of the 
Crown who would devote his full 
attention to the fields of mines and 
mining". The new department, com­
prising the Mines Branch, the Geo­
logical Survey, Surveys and Mapping 
Branch, Dominion Observatories and 
Geographical Branch, was to be an in­
tegrated organization with the pri­
mary function of providing technolog­
ical assistance in the development 
of Canada's mineral resources. The 
services provided by the Mines Branch 
were especially in demand as the min­
eral industry expanded. Tests and 
research on various Canadian ores 
were made to help industry reduce 
operational costs. In the first year of 
the new department 68 maps per­
taining to Canada's coal resources 
were published by the Geological Sur­
vey, an example of the direct appli­
cation of the Survey's scientific work. 

Late in 1949 W. A. Bell was ap­
pointed Director of the Survey. A man 
whose scientific career covered many 
fields in geology and paleonto logy, 
especially those related to the Carboni­
ferous rocks of the Maritime Provinces, 
he had not evinced any great interest 
in administration and his appointment 
surprised some but in view of the ra­
pidly expanding interest in the petro­
leum possibilities of western Canada 



at that time, it was logical that G. S. 
Hume, an acknowledged expert in the 
petroleum field should have been fol­
lowed by another "soft-rock" man. 
Even as director Bell never abandoned 
his research interest and in 1953 he 
decided to devote all his time to his 
studies in paleobotany and stepped 
down from the director's position to be­
come chief geological consultant, a 
position he held until his official re­
tirement in 1956. 

George Hanson who succeeded 
to the directorship had served as Chief 
Geologist since 1943. By training he 
was a "hard-rock" geologist having 
carried out most of his field work in 
British Columbia and he brought to his 
administrative task a deep interest in 
economic geology. He was succeeded 
as Chief Geologist by C. S. Lord who 
for the next 19 years was the guiding 
genius of the Survey's ever expanding 
field programs and whose two-decade 
period of leadership saw tremendous 
strides in the understanding of the geo­
logy of Canada. 

Hanson retired in 1956 and was 
succeeded by J. M. Harrison who at the 
age of 41 became one of the Survey's 
youngest directors. Harrison, a gradu­
ate of the University of Manitoba and 
Queen's University, was a Precambrian 
specialist and thus brought yet another 
background to the director's office. 
His administrative talents are reflected 
in the many new activities undertaken 
during his time of office. The Survey be­
came much more involved in inter­
national scientific activities and hosted 
numerous scientific conferences in 
Ottawa. It took the lead in developing 
co-operative projects with the prov­
inces, universities and industry and a 
greatly expanded program of scien­
tific exchanges was initiated. The fifties 
became a time of scientific and tech­
nical growth unimagined a few years 
before and a time looked back upon 
with a certain nostalgia from the mid­
seventies. 

The new department was not 
hampered by the fiscal restraints that 
had plagued its predecessor and, re­
flecting a growing public support for 
scientific research, funds were made, 
available to the Survey to permit it to 
undertake research into fundamental 
geological problems, expand its labo­
ratory work and to undertake a far 
more ambitious field program. The staff 
was greatly increased and financial 
support rose from about $1 million in 
1950 to more than $4 million a de-
cade later. 

It was now possible to make firm 
plans to design and erect a new build­
ing for the Survey, a building in which 
all activities would be integrated. The 
resulting building was a great im­
provement over the monolithic Victo­
ria Memorial Museum building and 
the satellite offices scattered across 
Ottawa. However when in the mid-1960's 
new facilities were being planned for 
the Western Office (now the Institute 
of Sedimentary and Petroleum Geo­
logy) a building even more suited to the 
research requirements of the organ­
ization was designed. In this building 
research scientists were assigned 
office space on the perimeter of the 
building but the laboratory facilities 
were centred in a core area permitting 
sophisticated equipment and services 
to be centralized. 

Possibly the most visible measure 
of the extent to which the Survey was 
supported in the fifties and sixties was 
the dramatic increase in reconnais­
sance bedrock map coverage of Canada. 
In 1950 less than one-quarter of the 
country had been mapped - by 1975 
only a few scattered, isolated areas 
remained to be examined. The field 
programs and staff lists of the period 
show where the emphasis lay. In 
1958 there were 76 field parties; bed­
rock mapping accounted for 43 of 
these, mineral deposits only 6. The em­
phasis was still south of 60° N. There 
were only 11 parties in the Territories 
in contrast to the 17 assigned to pro­
jects in the Atlantic Provinces or the 13 
who worked in British Columbia. By 
1975 less than 25 per cent of the Sur­
vey's effort was devoted to systematic 
surveys or regional syntheses and 
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that effort was almost totally directed 
to areas north of 60 °N. 

In the light of the concern of the 
mid-1970's - energy supply and re­
source adequacy - the framers of the 
government reorganization bill of 
1966, the bill that created the Depart­
ment of Energy, Mines and Resources, 
seem to have had considerable fore­
sight. What had been essentially a 
science-oriented grouping was, by the 
addition of overall responsibility for 
planning for Canada's energy needs, 
transformed into a policy making 
department. It was a department whose 
expanding mission soon attracted 
and held the interest of cabinet and to 
head the new department became a 
sign of considerable cabinet prestige. 

Since its formation the department 
has somewhat altered. Although all re­
sponsibilities for water resource inven­
tory and planning were transformed in 
1971 to the newly formed Department of 
the Environment and the astronomical 
studies of the Observatories Branch to 
the National Research Council, other 
aspects of the department's mission 
have greatly expanded. The Energy 
group established to study, recom­
mend and co-ordinate federal policies 
related to energy development, is 
filling a role of increasing importance 
as concern for Canada's energy sup­
plies deepens. Like any policy making 
group those concerned with policy 
development in EMR draw extensively 
on other parts of the organization for 
data on which to base policy recom­
mendations. The information collected, 
compiled and interpreted by the Geo­
logical Survey is fundamental to most 
departmental objectives. To formulate 
energy policy there must be adequate 
information on conventional oil and 
gas resources and reserves, on uranium 
and heavy oils and on coal. This is 
the type of information that the Geolo­
gical Survey has been and is col­
lecting. Formulation of mineral policy 
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depends in part on up-to-date reserve 
and resource assessments which the 
Geological Survey is equipped to carry 
out. Development of sensible policies 
to protect the surface of the land de­
pend in large part on adequate knowl­
edge of terrain characteristics, for 
example slope stability - knowledge 
that is derived from studies carried 
out by the Geological Survey of Canada. 

J. M. Harrison's administrative 
abilities resulted in his appointment in 
1964 as Assistant Deputy Minister 
(Mines and Geoscience) and subse­
quently as Senior Assistant Deputy 
Minister. He was succeeded by Y. 0. 
Fortier whose studies in Arctic geo­
logy had culminated in his direction of 
"Operation Franklin" (1955) - the first 
major geological reconnaissance of the 
Arctic Archipelago. 

By the latter part of the sixties 
the halcyon years appeared to be over 
for the Survey. Although annual bud­
gets showed a steady increase the 
steady increase in inflation began to 
cut ever deeper and the period of 
virtually unlimited expansion was over. 
Some projects had to be postponed or 
curtailed. Some exciting new avenues 
of research had to be left to other 
agencies. Many of the problems that 
began at this time, problems that still 
affect the Survey's operations, re­
sulted from a growing desire on the 
part of government to increase its 
management role. More elaborate ac­
counting procedures were initiated 
in attempts to evaluate the efficiency 
of the programs and to justify man­
power allocations; the contracting out 
of research was encouraged and new 
agencies such as the Ministry of State 
for Science and Technology began 

. to require significant input from the 
Survey to meet the needs of their 
studies, analyses and projections. 



Scientific managers in the Survey were 
called upon to meet the ever expanding 
administrat ive load , often to the detri ­
ment of their scientific roles and to 
their personal frustration. The period 
was one of change - change in or­
ganization to reflect change in depart­
mental policies and change in pro­
gram to meet changing objectives. 

In 1973 Y.O. Fortier was appointed 
Senior Adviser, Earth Sciences, to the 
Assistant Deputy Minister, Science and 
Technology, and was succeeded as 
14th director by D. J. Mclaren who 
since 1967 had been director of the 
Institute of Sedimentary and Petroleum 
Geology in Calgary. In May 1975 
branch heads within the Department 
of Energy, Mines and Resources were 
designated Directors General in 
conformity with the usage common 
throughout the federal Public Service. 

Meeting Old Objectives 
and Formulating New 
Goals 

A
t its inception the stated objec­
tive of the Geological Survey was 
to make an accurate and com­

plete geological survey of Canada in 
order to ascertain the country's 
mineral resources, and to do this it 
was necessary to make studies in 
all parts of the country the results of 
which would be representative of 
large areas. One way of making data 
so acquired available is in the form 
of maps and thus one of the first prod­
ucts of the Survey was maps. Progress 
in meeting the first objective can be 
measured by evaluating the number of 
square miles mapped in relation to 
given standards of reliability. Obviously 
a very generalized geological map of 
an area can be produced on the basis 
of random sampling but the more 
rigid the criteria the greater will be 
the accuracy of the map. 

The closing decades of the 19th 
century were the heyday of the ex­
plorer-geologist. Large areas of Can­
ada were for the first time seen by 
those able to evaluate the land in terms 
of geology and who could assess pos­
sible mineral wealth. However, travel in 
these heretofore unexplored regions 
was commonly difficult and sometimes 
appalling and observations were in 
general restricted to the travel routes. 
As a result, although maps were avail­
able, they commonly gave only the 
most rudimentary information. In the 
first years of the 20th century, geo­
logical work, in more settled parts of 
Canada, became more and more 
directed to detailed topical problems; 
although some major reconnaissance 
programs were carried out in the North­
west Territories it was not until the late 
1920's that a 4-mile reconnaissance 
mapping program in the northern parts 
of the western provinces and in the 
territories began to take shape. H. S. 
Bostock began a mapping program 
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in the central Yukon that resulted in the 
completion of five 4-mile sheets be­
tween 1931and1948 (during the war 
years of course the search for strategic 
minerals postponed reconnaissance 
studies). Similar work also started in 
those parts of the District of Mac­
kenzie, Saskatchewan and Manitoba 
underlain by Precambrian rocks. 

Travel to and from these areas 
was commonly time-consuming. To 
reach his field areas Bostock had 
to travel by train to Vancouver, by ship 
to Skagway, Alaska, by narrow-gauge 
railway to Whitehorse and by steam­
boat down the Yukon River. Within the 
area his party moved by pack-horse, 
a mode of travel widely used through­
out western Canada. In the Shield 
areas the canoe still remained the main 
vehicle consequently certain parts of 
an area remained all but inaccessible. 

In 1944 George Hanson, Chief Geol­
ogist, estimated that only 11 per cent of 
Canada had been adequately mapped 
geologically. 

The end of World War 11 meant that 
the Survey could resume its task of 
mapping Canada and plans were made 
to begin mapping in the Arctic Islands. 

In 1949 Y. 0. Fortier began the 
reconnaissance mapping of southern 
Baffin Island using boats for coastal 
travel and backpacking traverses to 
reach inland. This work was continued 
by W. L. Davison and R. G. Blackadar 
both of whom later made the first geol­
ogical reconnaissance of northern 
Baffin Island in 1954 using Eskimo­
manned dogsleds and boats for travel. 
Coastal travel was limited, however, 
and it was obvious that it would be 
quite impossible in the far north. A new 
approach was needed. 

Although the use of aircraft to 
support mineral exploration studies in 
the north had been pioneered in the 
late 1920's, notably by mining explora­
tion companies, the Geological Survey 
did not fully exploit this new technique. 
Possibly financial restrictions were 
the cause because the Survey did make 
frequent requests to the Department 
of National Defence for flights into re­
mote northern areas and early ap­
preciated the potential of air photo­
graphy but certainly no effort was 

- made to use commercially available 
aircraft in the field. 
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Dogteams in the Arctic, packhorses in mountainous regions, and even the wood-burning Yukon 
River sternwheelers have provided transportation for geological survey parties. 
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One of the stated aims of the 
Survey was to complete the geological 
reconnaissance of Canada yet by 
1950, after more than a century of 
work, only about one-quarter of 
the country had been covered. It was 
obvious that an entirely new approach 
to the problem was required, an ap­
proach that would increase manyfold 
the efficiency of one geologist, an 
approach that would enable him to 
spend most of his working day making 
geological observations instead of on 
unproductive travel. 

Fortunately when a new too l, the 
helicopter, appeared in commercial 
form after World War II the Survey had 
the staff who were eager to exploit 
its potential to the fu 11. The first trial 
survey in 1952, code named Opera-
tion Keewatin, was planned and di­
rected by C. S. Lord, later Chief Geol­
ogist, and resulted in the mapping 
of 57 OOO square miles of the barren 
grounds at a scale of 1 inch to 8 
miles. Based on this experience G. M. 
Wright directed two more operations 
west of Hudson Bay resulting in another 
128 OOO square miles being covered. 

In 1955 the first comprehensive 
geological mapping of the Arctic 
Islands was undertaken. Air photo­
graphs of the Arctic taken during 
the War by the United States Air Force 
had disclosed the existence of a new 
structural province whose diverse fea­
tures led geologists from the Survey 
to postulate in 1954 that several large 
areas appeared to have similarities 
to other regions in the world that pro­
duce or that are known to have large 
petro leum reserves. To provide the 
data needed to prove or disprove this 
hypothesis Y. 0 . Fortier directed a 
reconnaissance survey of the Arctic 
Islands in 1955. The area covered 
was about 200 OOO square miles about 
half of which is covered by the many 
channels, straits and bays of the archi­
pelago. Because of the remoteness 
and difficult terrain camp moves had to 
be by helicopter and for the first time 

the Survey used helicopters much 
heavier than those used in the barren 
ground operations. Eleven geologists 
and 10 geological assistants comprised 
the scientific staff. Advance parties 
were at work in early May. The helicop­
ter-supported field work lasted from 
June 13 to early September by which 
time 520 helicopter flying hours had 
been logged and about 100 OOO square 
miles of geologically unknown terrain 
had been examined. The data obtained 
and the subsequent report formed the 
foundation on which later more de­
tailed studies were based and were 
the basis for the great surge in explor­
atory surveys by the petroleum industry 
in the late 1960's and early 1970's. 
Subsequent operations used much the 
same operational techniques as those 
of the early 1950's although the proven 
capability of light aircraft equipped with 
over-sized, under-inflated tires to oper­
ate out of unprepared land ing sites in 
the north resulted in projects on which 
helicopters and light aircraft were 
used in combination. 

As early as 1953 light helicopters 
were used in mountainous, all but 
inaccessible, areas of coastal British 
Columbia. The primary use was to 
take a geologist to areas critical to 
making correct geological inter­
pretations and thus obviating the 
laborious, non-productive climbs 
so characteristic of foot and packtrain 
geological reconnaissance that had 
been used since the days of G. M. 
Dawson. 

Over-sized, /ow-pressure tires enabled the ver­
satile and economical Piper Super Cub to be 
utilized for transportation and support in Arctic 
areas where there are no landing strips. 20287 
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By 1973 much of the north had 
been covered by airborne geological 
reconnaissance programs and the 
Survey had all but completed a task 
that twenty years earlier had seemed 
all but impossible. At last data es­
sential to making first order predictions 
of mineral endowment were available , 
although more refined predictions will 
require a much expanded data base. 

Another field in which the ad­
vances made by the aircraft industry 
during and immediately after the 
War led to a great and rapid increase 
in earth science information and thus 
to completing the mapping of Canada, 
was in the field of airborne geophysics. 
As early as 1948 the Geological Sur­
vey in co-operation with provincial min­
ing departments in Ontario and Quebec 
had begun aeromagnetic surveys using 
techniques developed only a few years 
earlier by industry and government in 
the United States. At first the Survey 
provided superv ision, compilation and 
publication services and did much 
of the flying using its own equipment. 
Most parts of the Maritime Provinces 
were covered in this way in the 1950's. 
In 1961 the federal government signed 
contracts for federal-provincial aero­
magnetic surveys of the Canadian 
Shield. 

The aeromagnetic program was 
later extended to cover similar federal 
surveys in the Yukon and Northwest 
Territories. The information gained 
from this program (more than 1.5 mil­
lion square miles covered) in the past 
decade coupled with the results of 
ground geological surveys has been 
invaluable in del imiting areas fa­
vourable for mineral occurrences, a 
subject of growing concern as Can­
ada attempts to determine her mineral 
endowment and to develop a strategy 
for its wise exploitation. By the end 
of 1974 about 4.5 million line miles 
had been flown. The results of these 
surveys are availab le in the form of 
6900 one inch to one mile maps and 
400 one inch to four mile maps. 
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Although aeromagnetic maps for most 
parts of mainland Canada are now 
available, the Arctic Islands and the 
continental shelves are as yet all but 
unmapped. The expertise that the 
Survey has acquired in planning , man­
aging and in interpreting aeromagnetic 
surveys is internationally recognized 
and recently the Survey has been 
called upon to design and monitor 
various types of airborne geophysical 
su rveys on behalf of the Canadian 
International Development Agency 
(CIDA) . Such contributions help to 
meet Canada 's international respon­
sibi l ities to developing countries in­
cluding Cameroon, Niger, Upper Volta, 
Ivory Coast and Guyana where ex­
tensive programs have been carried 
out in the past few years. 

With the rapidly changing de­
mands being made by government plan­
ners on resource-oriented departments 
such as Energy, Mines and Resources, 
objectives must frequently be revised. 
By 1975, although the determination 
of Canada's mineral resources was still 
a major objective of the Geological 
Survey, others had been added and 
these may be combined into a formal 
statement. 

Objectives of the Geological 
Survey of Canada 

The objectives of the Geological 
Survey are to provide a comprehens ive 
inventory and understanding of the 
geological framework and processes 
in Canada as a basis for national 
policy and planning in all matters 
affected by geology with spec ial 
emphasis on: 

• ascertaining Canada's energy and 
mineral resources; 

• facilitat ing their exploration and 
development; 

• promoting regional development 
in Canada; 

• identifying and describing geol­
ogical features and processes that 



• 

• 

affect environmental and ecolog­
ical equilibrium, with special 
emphasis on the effects of the 
development of energy and 
mineral resources; 
identifying and studying features 
of the recent geological past and 
ongoing processes that affect 
the use of the landmass, en­
gineering design, urban develop­
ment and renewable resource 
indu~tries such as forestry, agri-
culture and fisheries; 
identifying and assessing natural 
hazards (e.g. landslide-prone 
areas). 

In its more than 130-year history, 
management has from time to time had 
to defend the Survey's value and the 
need for its continuance. Today more 
than ever before government requires 
timely, accurate information on the 
landmass of Canada. The best means 
of acquiring that knowledge is through 
an integrated organization where a 
wide range of expertise is available, an 
organization whose country-wide 
activities impart a breadth of vision not 
always available to more regionally 
oriented groups. A national geological 
survey is able to provide the national 
government with a pool of expertise 
whose varied experiences enable them 
to advise and inform planners and 
policy makers on the geology of all 
parts of Canada. 

The federal government is con­
cerned with establishing a better bal­
ance in the distribution of people 
and wealth between the regions of 
Canada, for more rational use of 
our resources and for accepting new 
international responsibilities for shar­
ing our natural resources with other 
countries. To formulate and implement 
policies to meet these concerns there 
must be accurate comprehensive eval­
uations of available resources. A 
continuing national Geological Survey 
can meet these demands. The use of 
geological information by other federal 
government departments has grown 
greatly in the past few years and the 
value of an integrated, federally-spon­
sored geoscience centre has been 
increasingly recognized. 

Although it may have been thought 
when the Geological Survey was 
established in 1842 that a short-term 
activity was being proposed, an ac­
tivity that would be completed by the 
preparation and publication ~f hard­
copy documentation, the reality was far 
different. Indeed it could not have 
been otherwise given the immensity 
of the task of "caus ing a Geological 
Survey of the Province to be made" for 
a country as large as Canada and the 
fact that geology is to a large degree a 
descriptive and interpretive science. 
Some data can be measured objectively 
but many observations depend on 
human evaluation which in turn is af­
fected by hypotheses and theories 
proposed to account for geological 
phenomena. A new theory may re­
quire different information for its sub­
stantiation and in a time span of as 
little as a decade, quite different types 
of data may be needed. This fact and 
changing needs render many geologi­
cal maps obsolete in 25 years or less 
and thus a geological mapping program 
is never complete - milestones may 
be established and passed but the end 
of the road is ever receding. 

As the Department of Energy, 
Mines and Resources has become more 
and more involved in policy develop­
ment, increasing demands have been 
made on the Survey for evaluation 
of our mineral and fuel resources; as 
government and industry rapidly ex­
pand their activities into areas posses­
sing relatively fragile environments, 
the Survey is called upon increasingly 
for assessments of terrain hazards 
and land sensitivity; as the nations of 
the world look increasingly to the 
seaward extensions of the continents 
for new resources so the Survey's 
fields of interest expand - marine geol­
ogy and geophysics and the possi?le 
mineral potential of the seabed. With 
such challenges the Geological Survey 
of Canada will in the future be faced 
with new goals and objectives that will 
be as demanding as those of the past. 
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The headquarters of the Geological Survey of 
Canada at Ottawa. 

202896-C 

2 The sedimentology laboratory. 
202605 

3 Day's end at a geologists' field camp. 
120544 

4 The radio carbon laboratory, 
202606-E 

5 The Institute of Sedimentary and Petroleum 
Geology at Calgary. 

112979 
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The Survey Today 

The Survey of 1975 differs in many 
ways from that founded by Sir 
William Logan yet in other ways 

it is very similar. It still gives its main 
attention to mapping Canada although 
this objective may be expressed in 
the idiom of the 1970's - "to provide 
a comprehensive inventory and un­
derstanding of the geological frame­
work and processes in Canada as 
a basis for national policy and plan­
ning in all matters affected by geol­
ogy". It remains as it was from its 
inception, a highly respected institu­
tion. It also continues to attract and 
retain scientists as individualistic and 
as gifted as its founder. In some fields 
of study it continues to pioneer - air­
borne geophysics or the application of 
geochemical techniques to the polar 
regions are examples; in other fields 
Survey staff continue to develop the 
geological data base using techniques 
and concepts that have been devel­
oped elsewhere. 

As the need for ever more diverse 
geological information has grown, so 
staff and facilities have expanded 
until in 1975 the Survey's budget ap­
proached $25 million and the staff 
exceeded 775. 

Unlike many government agen­
cies the Survey is relatively decen­
tralized and its offices reach from sea 
to sea - from the Atlantic Geoscience 
Centre in Dartmouth , N.S. through 
Ottawa, to the Institute of Sedimentary 
and Petroleum Geology in Calgary 
and the Cordilleran and Pacific Mar­
gins Subdivision in Vancouver. 

The seven divisions that make up 
the Survey reflect the major activities 
being carried out. Divisional organiza­
tion is not static; from time to time 
reorganizations are made both within 
divisions and within the branch as a 
whole in order that the branch 's re­
sponse to the demands made upon it 
may be most effective. 
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Regional and Economic Geology 
Division. This division studies all as­
pects of the geological framework of 
Canada excluding the western Canada 
and Arctic sedimentary basins. The 
long-established Vancouver office has 
expanded in the past few years and is 
now the centre of research in studies 
of Cordilleran geology and marine geol­
ogy. The objectives of the division 
are: to provide a systematic geological 
framework across Canada to standards 
consistent with the needs for mineral 
resource discovery and evaluation; to 
establish the geological settings fa­
vourable to the occurrence of mineral 
deposits and fuels; to establish the 
potential abundance and probable 
distribution of the mineral resources 
of Canada ; and to provide standards 
and controls to ensure consistent 
correlation and uniform presentation 
of the geology of Canada. 

A central activity is geological 
mapping which with the virtual comple­
tion of the reconnaissance phase is 
now directed to obtaining an under­
standing of the geological history 
of various rock successions with partic­
ular reference to the origin and con­
centration of mineral deposits. 

Institute of Sedimentary and Petroleum 
Geology. Established in Calgary in 1967 
as an outgrowth of the Survey's much 
older Western Office this division of 
the Survey is responsible for the de­
scription and interpretation of the bed­
rock geology of the Western Canada 
and Arctic sedimentary basins. The sys­
tematic surveys, regional syntheses 
and paleontological studies carried out 
by the ISPG are mainly directed to­
ward the exploration for, and develop­
ment and assessment of hydrocar­
bons, coal and other minerals . . The 
Institute staff are developing geological 
techniques and methodologies that can 
assist in the determination of poten-
tial hydrocarbon reserves. Related stu­
dies in geochemistry, geophysics and 
clay chemistry and mineralogy are also 
carried out. 

Because of the lnstitute's physical 
separation from the Ottawa headquar­
ters facilities, support services in edit­
ing, cartography, technical editing and 



library services are maintained. The 
Institute is also responsible for the cus­
tody of drilling cores, samples, and 
other data resulting from both onshore 
and offshore exploration activity by 
industry north of 60° and for samples 
from the provinces and continental 
shelves of western Canada. 

Terrain Sciences Division provides 
geological, geomorphological and geo­
technical information on terrain and 
its performance in all parts of Canada in 
order to promote effective use of the 
terrain, to identify and assess natural 
hazards, and to facilitate maintenance 
and restoration of the physical environ­
ment. The divisional program is de­
signed to build up a geologically based 

. fund of centralized knowledge and 
expertise concerning the terrain of 
Canada to meet ongoing national 
information requirements and to con­
tribute to a variety of programs of the 
Government of Canada. 

Scientific and support staff of the 
Division are involved in a wide diversity 
of projects throughout Canada. These 
projects include systematic mapping of 
surficial geology in the southern, bo­
real forest and arctic regions of Can­
ada, development and evaluation of 
techniques for using glacial drift as a 
prospecting medium, evaluation of 
landslide hazards, applications of geol­
ogy to the development of the urban 
environment, studies of sedimentary 
processes in coastal regions and 
various studies concerning mineral 
development and engineering con­
struction. 

Resource Geophysics and Geochem­
istry is responsible for national surveys 
of those aspects of geophysics and 
geochemistry that are needed to sup­
port geological studies in Canada 
and that assist in resource appraisal 
and discovery. An important aspect 
is the development and testing of geo­
physical and geochemical methods 
and instruments suited to Canadian 
conditions. The Division maintains 
capabilities in most aspects of inor­
ganic geochemistry and in electrical, 
magnetic, seismic, radiometric, and 
remote sensing methods. In essence 
the Division sets standards for and 

conducts systematic geophysical and 
geochemical surveys in Canada 
and aids to both direct resource ap­
praisal , and mapping and under­
standing the geology of Canada. 

The work of the Division comprises 
three stages: research into new meth­
ods, and the development of the most 
promising; experimental use and 
appraisal of the latter under carefully 
controlled conditions; formulation 
of specifications for routine use and 
application of the best of the new 
methods by industrial contractors, and 
the monitoring of the contractors ' 
performance. 

Atlantic Geoscience Centre is respon­
sible for geological and geophysical 
studies of the Atlantic Continental Shelf 
and adjacent ocean floors as deter­
mined from ship-borne surveys and for 
the geology and appraisal of fuel po­
tential of sedimentary basins of the St. 
Lawrence and Hudson Bay Lowlands 
and the Atlantic Continental Shelf ex­
tending north from the Scotian Shelf 
to Baffin Bay. Staff members are also 
involved in studies in environmental 
marine geology, a subject of growing 
interest and concern. The Centre, 
located at the Bedford Institute of 
Oceanography, Dartmouth, Nova Scotia 
includes office and laboratory facili­
ties where cores and cuttings from off­
shore wells are studied and stored. 
The work of the AGC is likely to be­
come more and more important as 
man begins serious exploitation of off­
shore resources. 

Central Laboratories and Administrative 
Services has four major objectives: 
provide the chemical, mineralogical, 
instrumental and technical services 
and advice required by Branch scien­
tific projects and operations; provide 
mineralogical information to the public; 
to initiate and carry out the mineral­
ogical, chemical and technical research 
and method development needed to 
meet previous objectives, and to pro­
vide administrative services at the 
branch level. 
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It is responsible for the develop­
ment and maintenance of the National 
Systematic Mineral Collection, the 
branch ore and meteorite collections 
and the preparation of sets of Cana­
dian rocks and minerals for sale to the 
public, the preparat ion and publica­
tion of guidebooks for Canadian mineral 
areas of interest to mineral collectors 
and the identification of mineralogical 
and re lated samples submitted by the 
public. 

Geological Information Division. The 
principal objectives of the Division are 
the communication of the results of 
the scientific program of the Geological 
Survey to users and potential users; 
t he maintenance of a scientific library 
and associated data system as an 
earth science information base and 
the provision of geoscientific infor­
mation services to the public. In 
support of these objectives, the Divi­
sion maintains capabilities and fa­
cilities in scientific editing and informa­
tion, cartography, library services, 
technical photography and publication 
distribution. The publications distri­
bution office also publicizes reports, 
maps and open file items by means 
of a monthly information circular and 
notification cards mailed to several 
thousand addresses in Canada, the 
United States and overseas. Over the 
counter sales facilities are maintained 
in Ottawa, Calgary and Vancouver. 
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Goals 

A
t the beginning of this brief ac­
count of the history of the Geo­
logical Survey it was stated that 

the Survey was established in 1842 
to "make a Geological Survey of the 
Province" and throughout the account 
the writer has attempted to show that 
although the geological survey of a 
country may reach specific milestones 
and may provide answers to specific 
questions, the work of a Geological Sur­
vey as an organization is ongoing and 
its scope within the science of geology 
virtually unlimited. 

What are some of the goals that 
the Geological Survey of Canada hopes 
to reach in the next quarter century? 

With present resources it is hoped 
that the National Reconnaissance 
Bedrock Mapping Program at scales 
of 1 :500 OOO and 1 :1 OOO OOO can be 
completed by 1979, that 1 :1 OOO OOO 
compilation maps of all Canada can 
be completed by 1990 and that 
1 :250 OOO coverage to present stan­
dards can be completed by 2015. Sur­
ficial geological maps at 1 :1 OOO OOO 
of the Mackenzie Valley should be avail­
able by 1980, the Prairie Provinces 
by 1984 and the Arctic Islands and the 
Atlantic Provinces by 1990. 

The Uranium Reconnaissance 
Program initiated in 1974 should result 
in the coverage by 1985 of 2170 OOO 
square miles using airborne gamma-ray 
spectrometry surveys and 1132 OOO 
square miles using regional geochemi­
cal surveys. 

It is hoped that by 1976 resource 
evaluations for uranium, oil and gas, 
and coal will be possible annually 
whereas other mineral commodities will 
be updated on a slightly less frequent 
basis. 

To meet these goals will require 
careful planning and hard work but to 
meet the presently unknown chal­
lenges that resource-oriented agencies 
will face in the years ahead will re­
quire on the part of management and 
staff alike the flair, dedication and 
expertise that has been the hallmark 
of the Geological Survey of Canada 
since 1842. 





Reconnaissance Surveys In Western Canada during the 1950's 
Major helicopter-supported surveys of northern Canada 
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