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INTRODUCTION 

The Geol ogical Survey of Canada , a branch of th e Department of 
Energy, Mines and R e sources , was founded in 1842 and is t h e principal 
geologica l agency of the federal government . Its primary role is to 
provide an overview of all facets of Canadian geology as a basis for 
national policy, for government and industrial planning, and for public 
information . 

Geological information in Canada com es from four principal 
sectors e mploying nearly 60001 geoscie nt is t s . These , w i th the appr oxi 
mate number of geoscienti sts employed , are : 

1. the mining and oil industries (3 6 00); 
2 . government agencies (fed eral and provincial) (1 100) ; 
3 . univ e rsities (600) ; and 
4. geoscience consultants and services (450). 

Of the 670 geoscientists in var i ous agenc i es of t h e federal government , 
approximate l y 295 are in the Geol ogical Survey . 

In Canada , jur isdiction over mine ral and fuel resourc es on land2 
is vested in t h e provincial governments excep t north of 60°N w h ere it is 

the responsibility of the federal department of Indian Affairs and Northern 
Development. These government agencies maintain geolog ical staffs 
a ppropriate to their responsibilities. 

It i s the private companies h owever, w hich explore for , develop 
and operate Canad a ' s mines and oil fi e ld s , that empl oy the great es t 
numbe r of geoscientists . In addition, a group of geoscience cons ultants 
and service companies serve both industry and government agencies . 

The Geo l ogical Survey rece ives in formation from all these 
sources w hic h w ith the results of its own fi e ld and laboratory projects , 
is integrate d to provide the geological basis for national policy in all 
fields affected by geology; for the search and evaluation of Canada's 
potential mineral resources ; for the planning by industries and govern 
ments concern e d w ith regional and n orth e rn d evelopment ; for land use 
and urban d eve l opment; for conservation, r ecreation, and engineering ; 
for constru ction; indirec tly for forestry , agriculture and water supply; 
and for n ational security . 

2 

As reported in " Earth Sciences Serving the Nation" 1971 . 

The federa l government's interest in the fuel and mineral resources 

of the continental shelves is represented by the Department of 
Energy, Mines and Resources except in the North where it is 
repr esent e d by Indian Affairs and North e rn Development . 
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OBJECTIVES 

The role of a geologica l survey is fundamentally to provi de a c ompre 
hensive inventory and understanding of the geological framework of the nation, 
interpreted in terms of all national activities that make use of , or are affected 
by geology. In earlier years the principal use was the search for sources of 
energy , minerals and water . This use remains pre-em inent but in today ' s 
more crowded and complex c ivilizat i on, geological factors affecting land use, 
the environment and its ecology , urban development, increasing yie lds in 
forestry and agriculture , recreation , potential uses of continental shelves and 
ocean floors, and eng ineering design are of increasing concern. Expanding 
populations have increased the need for energy and mineral products as well 
as for those of agriculture and forestry , have posed a threat to our env.ironment 

and have inc re as ed demands for recreational space . The needs compete for 
knowledge and for land use and are reflected in greatly increased long range 
planning and the need for enl i ghtened decisions by government and industry. 
All of this has heightened the need for more precise knowledge of the geology 
of Canada and also for greater comprehension of geological processes that are 
corrently active in marine, limnological and terrestrial environments . 

The objectives of the Geological Survey comprise geo logica l aspects 
of the objectives of the official Mineral and Energy Resources Program and 
the Earth Sciences Program of the Department . Current objectives of the 
Geologica l Survey are: 

To provide a comprehensive inventory and understanding of the geo 
logical framework and processes in Canada as a basis for national policy and 
planning in all matters affected by geology, with special emphasis on: 

- ascertaining our national energy and mineral resources , 
- facilitating their exp loration and development 
- promoting regiona l development in Canada 
- identifying and describing geologica l features and processes 

that affect environmental and ecological equilibrium, with 
particular emphasis on the effects of energy and mineral 
development 

- identification and inventory of Quaternary and Recent features 
and on-going geomorphological processes that affect use of the 
terrain , engineering design, urban development , and the renew
able resource industries (forestry, agriculture, fisheries) 

- identifying and assessing natural hazards 
- disseminating information on the Canadian landmass and sur-

rounding continental shelves and the resources they contain. 

SCOPE 

The Geological Survey has responsibility for investigating the geology , 
resource geoph ysics, geochemistry, geomorphology and physical geography 
of the landmass of Canada including the continental shelves and adjacent ocean 
floors. In addition to systematic mapping and compreh ensive topical studies 
in the field, much attention is given to development of nationally-consistent 
standards in map legends, time scales, stratigraphic correlation; andmission
oriented palaeontological, petrological and mineralogical studies . In fields 
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of geophysics and geochemistry particularly, m ethods and equipment designed 
for Canadian conditions are developed and/ or tested . New fields embrace 
shipborne studie s of continental shelves and ocean floors; applic a tions of 
statistics to prediction of mineral potential; regional limo- geochemis tr y and 
geoscientific contribution to the geotechnical field and to engineering planning. 

The Geological Survey employs geology, geophysics and geochemistry 
to outline and evaluate regions of high mineral or fu e l potential but it does not 
search nor drill for fuel or mineral deposits. It appraises the national endow 
ment of mineral wealth but l eaves assessment of the technical and socio-economic 
feasibility for th eir development to the Mines Branch and Mineral Resources 
Branch respectively. Similarly the GSC is responsible for applications of 
geophysics needed for mineral and fuel resour ce appraisal a nd expl orat i on but 
the Earth Physics Branch is responsible for basi c geophysical studies of the 
Earth. Its earlier responsibilities for studies of groundwater and inland 
waters have been transferred to the D epartment of the Environment. 

Finally, results are published by the Geological Survey in several 
series of maps and reports, as papers in scientific journals and as reports of 
scientific meetings. 
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Figure I 
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ACTIVITIES 

Most activ ities of a geological survey serve a variety of purposes in 
w idely differing sectors of the community. It is impractical therefo r e to 
classify them under specific objectives . In stead the activities are grouped 
functionally and related to objectives in a matrix (figur e 1) in which the activ
ities are shown a l ong the horizontal axis and the objectives along the vertical 

axis . 
Activities of t h e Geo logical Survey of Canada a r e grouped under seven 

principa l h eadings as follows: 

1. Geosc i e n ce surveys and a n a lys es: 

a . National systematic mappin g at va rious s cal es , of bedrock, 
surficial mater ial s , va ri ous air and s hip-born e geophysical surveys , recon 
naiss a n ce geochemistry etc. 

b . R eg ional and topical invest i gations : includin g geo l og ica l anal
yses o f soc i o - ec onomic regions, s ed imenta r y b as ins, geo l og ical sub-provinces , 
geomorphic regions, volcanic piles, mobile belts etc . 

2 . T h e geological a ppraisal of mineral and fuel resource s: 

a . Geology of fu e l a nd mineral deposits. 
b. Identif i cat ion , delineation a nd descr iption of basins a nd m et 

a llogen i c provinces . 
c . Qualitative assessments of pot e ntial f o r mine ral and fu e l 

commod i t ies by geo l og ica l map -units , sub-provinces e tc . 
d. Qua n tita tive appraisal of the national endowme nt (known and 

unkown) in mine rals and fuels , nationally a n d regionally . 

3. Geo logy o f man's env ironme nt: 

a . Environmental geo l ogy, geomorph ology a nd geotechnica l 
studie s of urban areas . 

b . Investigat ions of prop e rties of geo l og i ca l mate rials and forma
tions th at affect land use, engineering design , terra in sensitivity, natural 
h azards and environmenta l and eco logical equilibrium. 

c . Geo l ogica l processes a n d dynamic relationships of th e terrain 

including erosion, s ed ime n tation, slope stability, permafrost etc . 

4 . D eve lopment in the geosciences: 

a. Guide lines for expl o r ation for energy and mineral r esource s. 
b. Methods for geo lo gical inventory and resource exploration. 
c . Geoscience ins truments. 
d. Fie l d and laboratory procedures. 

5. Geosc ience standards, controls, and references : 

a . Standards for national geological mapping and correlat i on : 
stratigraphy, petrology, structur e , tectonics etc . 

b. A national time scale - palaeonwl ogy, isotopic geochronology 
and pale omagnetism. 

c . Control studies to determine geo logical relationships and 
processes and to test hypotheses. 

d. C lassification and nomenclature of geo logi cal entities. 
e. Reference collections •and catalogues. 
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6. Scientific support: 

a. Specialist consultation and collaboration. 
b. Laboratory services . 

7 . Information systems: 

a, Information processing , ed iting, cartography etc . 
b. Information distribution. 
c. Library services, 
d . Geoscience data systems. 

A majority of field and laboratory projects are undertaken by 
Survey staff. However, an increasing percentage of the budget is now being 
spent on projects and services carried out under contract by private com
panies and individuals. 
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ORGANIZATION 

The Geological Survey of Canada is a branch of the Science and 
Technology Sector of the Department of Energy, Mines and Resources . Its 
present staffl is just over 700. Of these, 2952 are university graduates, 
including 185 who hold a Ph . D . Many of the others are trained in various 
technologies. It is organized in seven divisions which represent a combina 
tion of major functions and geographic requirements. The following skeletal 
chart identifies the divisions, their geographic location(s), and the senior 
scientific personnel: 

Chief Geologist 
(and Branch Staff) 

C. S. Lord 

ISPG REGD 
Calgary Ottawa 

TSD 
Ottawa 

DIRECTOR 
Y.O. Fortier 

RGGD 
Ottawa 

CLTSD 
Ottawa 

Administration 
(Finance and Personnel) 

GIPD AGC 
Ottawa Dartmouth 

(Ottawa) (Vancouver ) (Calgary) 

DJ 

(Burlington) 

McLaren JO Wheeler JG Fyles AG Darnley JA Maxwell P Harker BD Loncarevic 

For more detail, see Figure 5. 

The Institute of Sedimentary and Petroleum Geology (ISPG) is hous e d 
in its own building adjacent to the University of Calgary with some paleontology 
and coal petrology staff housed in Ottawa . It is responsible for the geology 
of Canadian we stern and northern sedimentary basins and for as sesment of our 
n ationa l fuel resources. · It is staffed by specialists in stratigraphy and in the 
geology of fue l s and sedimentary rocks, including a strong contingent in pale
onto l ogy with additional capabilities in organic geochemistry. The Institute 
has its own laboratories and service facilities in Calgary. Total staff of 1081 

inc ludes 602 scientists . 
The Regi onal and Economic Geol ogy Div i sion (R EGD) is responsible 

for the geology of a ll crustal rocks of the Canadian Shield, th e Weste r n 
Cordill era (includin g the Pacific Continental She lf), and the Appalac hian belt, 
and fo r appraisal of the nation ' s mineral resources. It is staffed by specialists 
in the geo l ogy of c rystalline rocks a nd of mineral d e posits and h as capabilities 
in petrol ogy , pal eontology, isotipic geochr onol ogy and paleomagnetism. It is 
centered in the head office at Ottawa , but staff working in the Western 
Cordillera and Pacific Margin have the ir offices in Vancouver. The Division 
includes the Branch ' s extensive laboratory facilities for isotopic geochronology 
and compute r facilities n eede d for geostatistics . Its staff of 149 includes 90 
scientists . 

The Terrain Sciences Div ision (TSD) undertakes geol ogical surveys 
and investigations of the mantl e of Quaternary deposits (largely unconsol idated) 
over l y ing bedrock throughout Canada. It is particularly concerne d with 

1 
inc ludes total of continuing and casual s taff compiled in man- years . 

2 
includes total of continuing staff plus an average of casual staff. 
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geological aspects of man's environment - land use, agriculture , forestry , 
urban areas, parks, etc.; natural hazards; engineering requirements; trans
portation and stability of the environment. It is staffed by specialists in 
Quaternary and engineering geology and in physical geography with limited 
capability in pale ontology. Specialist laboratories are provided for radiocar
bon dating, sedimentology and engineering geology . The di vision is situated 
at headquarte rs in Ottawa with a few scientists stationed in Cal gary and at the 
Department of the Environment's Centre for Inland Waters in Burlington . 
There are 40 scientists in a staff of 81. 

R esource Geophysics and Geoc hemistry Division (RGGD) is respon
sible for national sur veys of those aspects of geophysics and geochemistry that 
are needed in support of the inventory of the geological framework of Canada 
and for resource appraisal and dis cove ry . An important aspect of the 
Division's duties is the d evelopment and testing of geophysical and geoc h emical 
methods and instruments suited to Canadian conditions . The division main
tains capabilities .in most aspects of inorganic geochemistry and in electrical , 
magnetic , seismic, radiometric, and in remote sensing methods. In addition 
to laboratories in the se fields , it maintains two aircraft as flying test beds. 
The division is housed in Ottawa and has a staff of 87 of whom40 are scientists. 

The Central Laboratorie s and Technical Services Division provides 
s c ientific support to the Branc h in mine ralogy and analytical chemistry and 
operates a central instrument shop. It develops and tests methods and instru
m e nts used in these fields . Its laboratories and shops are in Ottawa. Of a 
staff of 44, 10 are scientists . 

The Geological Information Processing Division (GIPD) is respon
sible for processing the maps, reports and oth er output of the Branch and for 
geoscientific information serv ices to the Public. Its library, information and 
data systems are major services to scientifi c activities of the Branch. It 
maintains capabilities and facilities in scientific editing, cartography, library 
service , photography and publication distribution. Manuscript processing 
and publication is done in cooperation with the Department's Public Relations 
and Information Services and with government printing agencies. Total 
staff is 93 of whom 8 have professional training. 

The Atlantic Geoscience Centre is responsible for geology and geo
physics of the Atlantic c ontinental shelf and adjacent ocean floors as deter
mined from shipborne surveys, and for the geology and appraisal of fu e l 
potential of sedimentary basins of the St. Lawrence and Hudson Bay lowlands 
and the Atlantic continenta l shelf. It also has th e departmental responsibility 
for advising on technological development , and on exploration for, and exploi 
tation of, energy and mineral resources of the sea bottom. The cent r e is 
housed at the Bedford Institute of Oceanography w h ere it has its own labora
tory facil ities , as we ll as those available on oceanographic ships of the 
Canadian government. It is staffed by specialists in marine geology and geo 
physics with a strong cont inge nt specialized in the geol ogy of fuels and sedi
mentary rocks'. Of a staff of 75, 35 are scientists - these figures do not 
include staffs for ships w hic h are operated by the Department of the 
Environment . 

Branch direc tion, staff activities and general administration includ
ing ce rtain ce ntrali ze d clerical , typing and supply services are car ried out 
by a staff of 64 of whom 13 have scientific or other professional training . 
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FACILITIES 

The main offices, laboratories and storage facilities of the Geological 
Survey are housed in buildings designed for the purpos e . Additional space 
is rented from other Grovernment agencies and from commercial sources. 
H eadquarters and a majority of staff and laboratories are housed in a modern 
office building at 601 Booth St., Ottawa. The Institute oi Sedimentary and 
Petroleum Geology has its own specially designed office and laboratory buiding 
on the campus of the University of Calgary at 3303 - 33rd Street , N. W., 
Calgary, Alberta . The Atlantic Geoscience Centre is housed in the Bedford 
Institute of Oceanography on the shores of Halifax harbour at Dartmouth, 
Nova Scotia. The Cordilleran Section of Regional and Economic Geology has 
its offices on the sixth floor of the Sun Building, 100 West Pender Street in 
downtown Vancouver, British Columbia . 

For air transportation, the Branch c harter s a wide range of fixed 
wing aircraft and helicopters from companies across Canada. In addition, it 
has two aircraft of its own used as "flying t es t beds " for geophysical e quip
ment and based at Ottawa. One of these, a Skyvan, can be converted in 
a matter of one working day from one purpose to another by use of pallet- -
mounted instruments on tracks in the floor of the aircraft. Ships used are 
principally specially designed government - owned oceanographic and hydr o 
graphic vessels operated by the Department of the Environment, but other::; 
ar e chartered, mainly for inshore work. Submersibles are chartered when 
required. 

The Branch has a fleet of trucks and cars , many of which are special 
four-whee l drive vehicles , but increasingly ve hicles are rented from com
m e rcial sources for the field s eason. M ention should also be made of motor
ize d tricycles and toboggans that are us e d in the tundra of the high Arctic, and 
on snow respectively, replacing sledge and pack dogs which, when in use , 
were largely rente d from native inhabitants of remote r egions. As an histor
ical footnote , the Survey sold its last string of packhorses in 1958 . 

Extensive laboratory and other specialized fa c ilities are ce ntred in 
the Ottawa area and are described in a companion booklet (GSC Misc. R e port 1 7 ). 
Special requirements of S e dimentary and Petroleum geology are provided in 
a suite of modern laboratorie s in Calgary . Similarly, laboratories and instru
ments required for marine geology and geophysics are established ashore and 
aboard ship at Dartmouth. A few mobile field laboratories are us e d for geo 
c h emistry. Routine analytical and other laboratory r equirements are being 
met increasingly by commercial laboratories. 

The Branch maintains a specialized and well e quipped cartographic 
section. Maps are printed by Surveys and Mapping Branc h or by contract . 

The Survey library is unquestionably the largest geological library 
in Canada and comprises over 125 , OOO volumes requiring 2 miles of shelving. 
Used primarily as a working tool of the Branch, its resources are a ls o avail 
able to the scientific community in Canada. It includes responsibilities for 
an open file system, for storage of data and e mploys mode rn s e lective distri
bution of information service s for many individuals or staff. An ext ens ive 
map library is part of the main library. Branch libraries are maintained in 
Dartmouth, Calgary and Vancouver . 

Computer services are provided principally by a main compute r ter
minal in the Branch connected to the main Departme ntal compute r centre . 
Data processing requirements of offi ces outside Ottawa are provided by com
mercial firms. 
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PUBLICATION AND INFORMATION SERVICES 

Communication of the results is a n ece ssary e nd-produ c t of all sci 
ent ifi c activity; it is achieved in the Geological Survey by its own publications , 
by allowing the staff to publish in scientific journals and by means of an open 
file system. Reports, maps and open file ite ms are publicize d by means of 
a notification card system sent lo some 6 , OOO addressees; by the Information 
Canada daily c h eck -list of government publications; by direct exchanges with 
other institutions , and by r ev iews in journals . Publications in scientific 
journals are documented by means of an annual volume of abstracts published 
by the Survey . The Geological Survey has become a major scienlific publi sh
ing hous e and issues maps and reports in th e following categories : 

Memoirs 

Bulletins 

Comprehensive terminal r epo rts on the geology of specific areas . 

Comprehensive terminal r epo rts on geologica l or r e lated subjects . 

Economic Geology Reports - Comprehe nsive r e ports on the geology of min
e rals and fuels in Canada and relate d subjects. 

Miscellaneous Reports - Include popular guides designed mainly for the use of 
the general public. 

Papers - Produced by photo - offset printing fron1 typescript to p e rmit prompt 
publication of geological information of all kinds . The s er ies a l so includes 
annua l reports on: 
Results of field and office activ ities , 
Index to the year's publications, 
Abstracts o f GSC papers in scientific journals , 
Compilat ion of current r e s earch projects in geosciences in Canada , 
Isotopic and radiocarbon age determinations . 

Maps - Preliminary maps in black and white may ca rry marginal notes and 
b e issued separately, but are generally included w ith a Paper . 
Aeromagnetic maps present information in th e form of isomagnet i c con
tours , and are designed to ass is t in geo logical mapping , particularly in 
drift-covered are as, and to direct attention to magnetic anomalie s that 
may b e of economic significance. 
Final multicolour maps are commonly included with a Memoir or Bullet in, 
but may carry marginal notes and be issued separately. 

Open File - To place r es ults in th e h ands of th e user as quickly as possibl e , 
manuscript texts and maps are made available at t h e principa l offices of 
th e Survey. In most cases , the public may arrange to have c opie s made 
commerc ially. Many reports that are b e in g prepared for publication are 
first placed o n Open File . 

\. 
The publ ication program of th e Geol ogica l Surveyprovides a m ea sure 

of its scientific activity during the half decade 1965 -70. Statistics are as 
fo llows: Pape rs 312; Memoirs 21 ; Bulletins 66 ; Economic Geo l ogy R eports 7 , 
and Misce llaneous Reports 11 . The total output compris es about 28, OOO 
printed pages and th e reports range from short papers of 15 -20 pa ge s to major 
treatise- like vo lumes of many hundreds of page s . Most of these reports pr e 
s e nt the work of the Surve y' s scientif ic staff; in addition there were a numbe r 
of volumes presenting the results of national and internat i ona l symposia spon
sore d by the Survey, t h e Nationa l Advisory Committee on R e s ea r c h in t h e 
Geological Sciences and the Int e rnational Uppe r Mantle Project . 
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Many maps were produced during the same period; some of these 
maps accompanied printed reports; others, including the geophysical maps, 
were cop ied separetely. The following statistics indicate the magnitude of 
the effort and show the approximate areas of Canada that were mapped: Bedrock 
geology - 154 maps, 2, 847, 004 square miles; Surficial deposits - 29 maps, 
519, 715 square miles; Geophysics (includin g federal/provincial aeromagnetic 
program) - 2, 446 maps, 615, OOO square miles, and Geochemica l surveys -
28 maps, 55, 406 square miles. 

GSC scientists are permitted to publish in Canadian and international 
journals of science. This provides a desirable balance between 'in-house ' 

and' outside 1 publication and also gives a measure of the calibre of GSC research 
within the scientific community. 613 papers were published in scientific 
journals during the period. 

, 
I 
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NATIONAL AND INTERNATIONAL ACTIVITIES 

The Survey provides the chaii:man, secretary and budget for the 
National Advisory Committee on Research in the Geolo gica l Sciences w hich 
reports to the Minister of Energy, Mines and Resources. The executive of 
this committee, usually with additional representatives, acts as the Canadian 
Committee for Geology in international affairs . The Survey also funds and 
mans the Canadian Centre for Geoscience Data which coordinates t h e develop
ment of a national computer oriented system for geoscience data storage and 
retrieval. An important national service is the sponsorship of symposia in 
geological subjects. 

On behalf of the Canadian International Development Agency, Survey 
geoscientists undertake geological projects abroad. 

Budgetary pro vis ion is made for Canadian support of the International 
Union of Geologi·cal Sciences and for the Commonwealth Geological Liaison 
Office . Correspondence with these age n cies is usually undertaken by the 
Survey. Branch geoscientists represent Canada on many international com 
missions, committees and other organizations. 

One important contact with geology abroad is the availability of post
doctoral fellowships tenable in the Survey. 

SERVICES TO THE PUBLIC 

The Survey maintains an information service on all matters to do 
with geology in Canada . Written enquiries should be addressed to the 
Director; local information may be sought by telephoning the offices in 
Calgary, Dartmouth, Ottawa or Vancouver. 

Examination of specimens of Canadian provenance is provided as a 
fr ee s ervice. Specimens should b e mailed to the Director with information 
as to wh ere they were found. 

A s e ries of reports on rock and mineral collecting and guides to 
suitable localities are available for purchase by ordering from offices in 
Calgary, Ottawa or Vancouver, or through the Oueen ' s Printer. 

Sets of rocks, . minerals and ores are available from offices m 
Ottawa, Calgary or Vancouver. 

-
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ACHIEVEMENTS 

The principal ach ievement of the Geological Survey is the major 
con t ributio n it has made to the prese nt high l eve l of knowledge o f the geology 
of Can a da particularly the corr e l a ti o n and integ ration of s u c h knowledge to 
uniform standards of nome nclature and map l ege nds . This contribution is 
conta ine d in over 3 , 90 0 reports and more than 12, OOO maps published by the 
Survey together with over 100 papers per yea r by Survey geologists in jour 
n a ls of Scientific Societies. 

A r ece nt milestone is the compl e tely rewritten fifth e dition of th e 
"Geol ogy and Economic Minerals of Canada" w hic h summarises in over 800 
pages our present und e rstand ing of a ll a spec ts of th e geol ogy o f Canada. It 
is accompanied by a fol i o of maps of the geol ogy , t ec tonics , mineral d epos 
its , g l ac ia tion, physiography, magnetism and g rav ity of Canada together w ith 
d eta il e d geotec t onic cor r e latio n charts of the Canadian Shield , Southeaste rn 
Canad a , Western Canada an d the Arctic Ar c hipe l ago . 

In a brief review it is possible t o select only a few example s of the 
S ur vey ' s achievements: some of these are dis c r e t e , but th e larger number 
repres'ent c umula tive r es ults of ongoin g acti v ities . In this se l ec tion prefe r 
ence is g ive n to those of recent date and others that are coming to fruition 
in this decade. 

The basic reconnaissance of Canad a ' s geol ogy in part at a scale of 
8 miles to the inch and in more c omplex areas a t 4 miles to the inch will be 
comple ted by field work schedul e d fo r 1976 (See figure 2) . In large m easur e 
this h as been made possible by the Survey 's pioneer d eve l opme nt of trave rs 
ing by helicopter wh ich was begun in 1 952 . More than 6 0 % of this reconnais
sance was done in the pas t two decades. 

A parallel accomplishment was development and implementation of 
aeromagneti c mapping as an aid to inte rpr e tation of bedrock tr ends under 
Quaternary glacial sediments . A majority of th e Canadian Shield has been 
mapped and coverage is extende d to parts of Eastern Canada and the eas tern 
continental shelf (see Figure 3 ). The Survey' s current development of high re so

lution magnetometry permits delineation of bedrock trends in areas of low 
magnetic re lie f. 

Wo r k of the past decade on Quaternary geology and terrain sensi 
tiv ity of Arc tic regions is now providing the basis for route selection and 
identification of geological e ngineering factors for the proposed Mackenzie 
Valley pipeline and transportation corridor . In more southern regions , 
Quaternary geology is playing an important role in studies of environmental 
equilibrium - physical, economic and social - and particularly in decisions on 
land use . Figure 4 indicates progress in mapping the Quaternary of Canada . 

Reconnaissance geology of the Arctic Archipe l ago led the Survey 
to recognize the oil and gas potential of th at frontier region in w hic h active 
development is now taking place aided by current Survey guidance in paleon
tological correlation , in organic geochemistry to distinguish between oil 
rich, gas - rich and barran strata and in multi-disciplinary analysis of the 
prin cipal sedime n tary basins . T h e Survey's r econnaissance aeromagnetic 
offshore s u rveys indicated the presence of great thicknesses of sediments off 
t h e Lab r a d or Coast , where oil potent ial is being assesse d by industry. 

Inevitably geo l ogical fi e ld parties have found exposur es of valuable 
minerals, some of w hich have been developed as mines . It is, howe ve r, the 
recognition of geographic regions in w hic h the geolog ical e nvironment favours 
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occurrence of mineral deposits of va rious types that is the Branch ' s main 
contribution to de ve l opment of mineral resources. 

Most geological reports contain qualitative assessments of mineral 
potential in the areas mapped . Recently r ecognition of major sub - provinces 
of the Canadian Shield h as materially advanced the basis for prospectin g by 
re cognition of similarity of l arge geological be l ts. More spec i fic data a r e 
becoming avail able from aeromagnetic surveys and geochemical compilations. 
These together with stratigraphic , t ectonic , volcanic , metamorphic and oth e r 
facto rs are being interpreted for purposes of identifying sub-pr ovinces in the 
Shield and assessing thei r potential for occurrence of different types of min
eral d epos its. Most r ecently the Survey h as begun pioneer appl ication s of 
statistics to systematically mapped geological var iables as a basis for eval u 
ation of reg i onal mineral potential . A report of t h e prototype stud y was pub 
lishe d in 1972. 

Another major c ontribution to appraisal of mineral potential and to 
prospecting are studies i n d e pth of the geol og ical occurrence of major metals 
and fuels. These provide ide ntification and c h aracter istics of all important 
types of d epos its and indications of geologica l conditions favourab l e to the ir 
occurrence and are d esc ribe d in the Survey ' s Economic Geo l ogy R e ports. 

The third major fiel d is the d eve l opme nt and testing of prospecting 
methods fo r use in Canada 's glaciated ter rain and cold climate. In geophysics 
the Survey has developed a high resolution airborne magnetometer ; has 
successfully te sted th e world's most sensitive airborne gamma ray spec 
trometer , and is making important progress in e l ectrical methods. In geo 
c hemistry, r ecent work has prove d that a ) sampling s tr eam sediments , w aters 
and surficial mate r ial s w ill d e lineate anomalies in areas of permafrost and 
b ) that reconnaissance geochemical sampling of lake waters and sediments 
delineates regional a n omalies successfully . Eskers , moraines and basal tills 
prov ide samples of unde rlying b e dr ock a nd rec e nt studies of these are proving 
the ir potential as a basis fo r regional mineral evalua tion and for d etailed 
prospecting . 

The Survey has bee n particularly successful in developing proce 
dures for fi eldwor k adapted to Canada ' s terrain and cl imate. These include 
the us e of univ e rsity students as fie ld ass istants w hic h began in the first 
d ecad e of thi s centur y and has resulted in ge n erat i o ns of Canadian geologists 
w h o , on g r a dua tion , are equ ally at h ome in the field and in th e Unive rsity. 
T h e prese n ce of e ndl e ss lakes i n northe rn Canada l e d to ea rly u se of light 
float planes as a major m ea ns of r eaching r e m ote areas, m ov ing camp a nd 
providing supplies . The tree l ess barrens of the northern m a inland led the 
Survey to initiate us e of h e licopters fo r l a r ge scal e reconnaissance travers ing 
in 1952, a breakthrough that inc r eased speed of reconnaissance mapping by 
a n order of magnitude . For work in the Arctic Islands, advantage w as take n 
of inexpe nsive light fixe d wing ai r craft w hic h are abl e to land a lmost a,nywh ere 
on large soft balloon tires . The Atlantic Geoscience Centre has pioneered 
the us e of shipborne geoph ys ical ins t rumentati o n and sample r ecove ry e quip
ment , supplemented as necessary by us e of small submersibl e s. In r ecent 
y ears t h e Surve y h a s made increasing use o f compute r - bas e d data storage and 
retrieval fo r geol og ical mapping as exemplifie d by such diverse proje c ts as 
the 40, OOO square mile area of the Coas t Range Mountains and the detaile d 
examination of surficial materials on the site of the n ew international a irport 
at Ste-Scholastique , Que b ec . 
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It is impossible in a brief space to mention more than a few examples 
to illustrate the scope of the Survey's contributions to the geosciences. In 
1963 L. W. Morley and A. Larochelle first attributed the magnetic reversals 
on the floor of the Pacific Ocean to ocean floor spreading . The work of 
E . T . Tozer in developing the systematic time scal e of the Triassic has gained 
world - wide recognition. C .H. Smith and T.N. Irvine's studies of the stru c 
ture and cyclic differentiation of the Muskox ultramafic intrusion gave new 
insight into the provenance and genetic processes of these bodies . J . G . Souther's 
studies of the Pliocene to Recent Mt. Edziza volcano , now exposed through 
great vertical range by erosion, has added to knowledge of evolution of vol
canoes on the Pacific Rim. A major contribution to the subdivision of 
Precambrian time based on tectonic analysis and isotopic geochronology of 
the Canadian Shield was made by C.H . Stockwell . The structural analysis 
of the Foothills of the Rocky Mountains by R.J . W . Douglas, R. A . Price and 
others provided a geolog ical basis for interpretation of geophys ical anomalies 
as they appl y to the search for fuels . The work of G. A . Gross on iron for 
mations and of G. A. Gross and R . H. Ridler on equ ivalent exh alative facies 
has s i gnificantly affected appraisals of World resources of iron and other 
metals . Boyle ' s recent work on the geochemistry of silver has already 
become a standard reference . The discovery and interpretation of an excep 
tional fossil ve rtebrate record by A.M . Stalker and C . S . Church er has added 
significantly to our knowledge of Pleistocene time including possible evid ence 
of the earliest presence of man in Canada . The work of B . D. Loncarevic and 
others on the Mid Atlantic Ridge has materially advanced our knowledge of 
the rate of continental drift . Recent development by R . J. Fulton and oth ers 
of a new method of rapid reconnaissance mapping of surficial materials may 
well have wo rld - wid e applications . 
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HISTORICAL OUTLINE 

1842 Resolved by the Legislature of the n ewly unite d Province of Canada that 
a Geological Survey o f the Province be made . William Logan appointed 
for the task . 

1845 An act of th e Prov inc ial L egislature stated " Wh e r ea s a Geological 
Survey of this Provinc e of Canada has been instituted for ascertaining 
the Mineral Resources the r eof ; ... " 

1867 Confederation of Canada brought e nlargem e nt of G.S.C . responsibilities 
to serve the new Dominion . 

1880 The Survey ' s headquarters were moved from M ontr eal to Ottawa . 

1890 The Survey became a d epartme nt of government. At this time , most 
activities concerning th e landmass of Canada including its flora and 
fauna were admi nistered under the aegis of th e Survey . In subsequent 
years va rious functions were split off as autonomous units whi ch now 
serve Canada in their own right . 

1907 The Mines Branch became a separate entity and the Geological Survey 
re verted to Branch status in the new D e partmen t of Mines . 

1 911 The Survey moved to its new h eadquarters in the Victoria Museum 
Building . 

1920 The National Museum was separated from the Survey under its own 
Director, but the headquarters of the Survey remained in th e Victoria 
Museum Building . 

194 7 The Topographic Survey split off to form the nucleus of the Surveys and 
Mapping Branch . 

195 6 Growth and diversification of the Survey in post - War years r equired 
administrative subdivision into five operational divisions . 

1959 The Survey moved to its n ew h eadquarte rs building at 6 01 Booth Street. 

1966 The groundwat er and limnological geol ogy Sections l eft to join the n ew 
Inland Waters Branch . 

l 967 The Institute of Sedimentary and Petroleum Geology moved into its new 
building in Cal ga r y . 

1 972 The Atlantic Geos c ience Centre joined the Geological Survey from th e 
Bedford Institute of Oceanography . 

The Geological Survey , as it enters its fourt ee nth decade, is a 
vigorous scientific organization expanding in scope and sophistication in order 
to meet new needs of the nation's econ omy and environment. As the oldest 
scientific arm of the Government of Canada , it is an exce llent exampl e of how 
an agency of the Public Service is progressively modified in response to 
c hanging requirem ents . 
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