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FOREWORD

Government sponsored geological activity in the Province of On 
tario was initiated in 1891 with the establishment of the Bureau of 
Mines by the Ontario Legislature. The Bureau was then a part of 
the Department of Crown Lands. Since then several evolutionary 
changes have taken place in this organization culminating in the 
formation of the present Ontario Geological Survey. The Bureau 
gave rise to the Department of Mines in 1920, which included the 
Geological Branch, the predecessor of the Survey. In 1969, the 
Department of Mines was expanded to become the Department 
of Mines and Northern Affairs. A major restructuring of govern 
ment took place in 1972, and a new Ministry of Natural Re 
sources, amalgamating the Department of Mines and Northern 
Affairs and the Department of Lands and Forests and the Con 
servation Authorities Branch, was created. As one of the Divisions 
within the new Ministry, the Division of Mines included the Geo 
logical Branch, the Mineral Research Branch, the Mineral Re 
sources Branch, and the Mines Engineering Branch. Consequent 
upon the recommendations of the Royal Commission on Safety of 
Mining Workers (Ham report 1976) in 1977 the Mines Engineer 
ing Branch was transferred to the Ministry of Labour.

On April l, 1978, as part of the Ministry's Management Im 
provement Plan, the Geological Branch and the Mineral Re 
search Branch were combined to form the Ontario Geological 
Survey. Presently the Ontario Geological Survey and the Mineral 
Resources Branch constitute the Mineral Resources Group of the 
Ministry of Natural Resources.

The goal of the program of the Ontario Geological Survey is: 
"To stimulate exploration for and facilitate sound planning in all matters 
related to mineral and other earth resources by providing an inventory and 
analysis of the geology and mineral deposits of Ontario ".

This goal reflects our current involvement, beyond our tradi 
tional role in support of the minerals industry, in providing the 
geoscience information base needed for land-use planning by all 
levels of government, the location of utility corridors, the setting 
aside of parklands, the identification of geological hazards, and 
the development of mineral management strategies.

In order to inform the public and the mining community of our 
activities and to explain our role and program, a booklet titled 
"The Geological Branch, its History, Services and Operations" by 
Dr. J.E. Thompson was published by the Geological Branch in



1970 (Miscellaneous Paper 40). In 1971 we held a Geological 
Branch Workshop at which our various programs were explained. 
A second Geological Branch Workshop was held in February 
1978, when our programs were again presented to the public, in 
dustry, and the academic community. It was also an occasion to 
present the details of our major new venture into mission-oriented 
research at Ontario Universities through the Ontario Geoscience 
Research Grant Program. Under this program a sum of S500,000 
per year is provided for an initial trial period to support geologi 
cal research at Ontario Universities, complementary to and inte 
grated with our ongoing activities.

The traditional role of the Ontario Geological Survey has been, 
and continues to be, the preparation of a geoscientific data base of 
the province to encourage the private sector to undertake high- 
risk mineral exploration, development and eventual mining in the 
resource-rich areas of the province. The ultimate objective is to 
enhance the economic development of Ontario, to create employ 
ment opportunities and further the material well-being of our citi 
zens.

The Ontario Geological Survey carries out reconnaissance and 
detailed geological, geophysical, and geochemical surveys in all 
areas of the province, directed toward unravelling the complex 
geological history and assessing the mineral resource potential of 
the Ontario portion of the Canadian Shield, the Hudson Bay and 
St. Lawrence Lowlands, and the cover of unconsolidated glacial 
deposits. Special studies are oriented toward adding to our knowl 
edge of the origin and occurrence of mineral deposits, the identifi 
cation of favourable prospecting areas, and the location of geolog 
ical hazard lands. Regional and Resident Geologists of the 
Ministry of Natural Resources are located strategically at various 
centres throughout the province to monitor exploration activities 
and provide local advisory service and a ready source of informa 
tion on the mineral deposits of their respective territories. We con 
tinue to hold mineral exploration classes and field courses for pro 
spectors, and direct aid to the exploration industry in specific 
designated areas of the Province is provided under the Mineral 
Exploration Assistance Program.

In the past two or three years several new programs have been 
added to our regular ongoing activities. The Jack Satterly Geo 
chronology Laboratory was established in cooperation with the 
Royal Ontario Museum. Precambrian geological and special 
mineral deposits studies have been undertaken on behalf of the
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Ministry of Treasury, Economics and Intergovernmental Affairs 
in the Pembroke-Renfrew area. In northern Ontario the Survey 
has initiated additional Precambrian and Pleistocene mapping; a 
special study of the lignite potential of the Moose River Basin; a 
major project to provide a reconnaissance engineering terrain 
evaluation of most of northern Ontario; and a comprehensive 
program of airborne geophysical surveys. This year a new four- 
year program has been initiated to conduct a limestone-dolostone 
resource assessment of Manitoulin Island. All the new projects in 
northern Ontario are being supported by the Ministry of North 
ern Affairs. Of great interest to town planners and developers is 
the preparation of an inventory of aggregate resources in desig 
nated townships and other areas of Ontario. Other new special 
programs include slope stability studies in eastern Ontario; an en 
vironmental geochemical survey of southern Ontario; and geolog 
ical and geophysical mapping and basal till studies of the surficial 
deposits of the Kirkland Lake area. Since 1976, the Branch has 
participated in the Federal-Provincial Uranium reconnaissance 
program, under which approximately 440 000 km2 (170,000 
square miles) have been surveyed by airborne radiometry and ap 
proximately 88 000 km2 (34,000 square miles) by ground geo 
chemistry.

The purpose of the present booklet is to inform interested read 
ers of recent changes and to present an outline of the programs 
and services provided to the geological and mining community of 
the province.

This booklet was compiled by Dr. Harish M. Verma from in 
formation provided through the office of the Director.

E.G. PYE 
October, 1978 Director

Ontario Geological Survey





CONTENTS
INTRODUCTION l

ROLE OF THE ONTARIO GEOLOGICAL
SURVEY 2
OBJECTIVES 3
ACTIVITIES 4
PROGRAMS OF THE ONTARIO GEOLOGICAL
SURVEY 5

Mapping the Precambrian Shield 7
Role of Geophysics and Geochemistry 17
Geochronology Laboratory 21
Studies of the Phanerozoic Rocks 22
Economic Geology Studies of Ontario 28
Regional Geological Program 30
Mineral Exploration Assistance Program (MEAP) 30
Geoscience Research Grant Program 31

SUPPORT ACTIVITIES 31
Geoscience Laboratories 32
Processing Geoscience Publications for Public Release 35
Compiling Mineral Deposit Data and Indexing of
Geoscience Data 35
Maintaining Inventory of Exploration Data 37
Geoscience Information and Education 38
We do not Work Alone 40

SUMMARY 48
DIRECTORY OF SERVICES 51
GEOLOGICAL BRANCH PUBLICATIONS 53

TABLE
1. Concentration of twelve useful metals necessary to 
produce an orebody 18 

FIGURES
1. Field projects of the Ontario Geological Survey for
the year 1978 8
2. Organizational map of the Precambrian Geology 
Section, Ontario Geological Survey, showing geo 
graphic areas of the subsections 14
3. Index to the Ontario Geological Survey Compilation 
Map Series, northern Ontario 16
4. Organizational map of the Phanerozoic bedrock 
mapping program showing geographic areas of Paleo 
zoic and Mesozoic Rocks 23

VII





THE ONTARIO GEOLOGICAL 
SURVEY

of the

MINISTRY OF NATURAL 
RESOURCES

Introduction

Ontario is one of the world's leading mineral producing areas. 
Among the Canadian provinces, it ranks first in the production of 
metallic and non-metallic minerals and structural materials. Con 
sider the following statistics:

' Ontario provides almost 17 percent of the total mineral output 
of Canada. 1

* If we exclude Alberta's contribution of natural gas and petro 
leum from the total mineral production, Ontario's share in the 
national mineral output amounts to a staggering 30 percent of 
the total production. 1

* Nearly one third (approximately 33 percent) of the total com 
modity export earnings of Canada come from the export of 
crude and fabricated minerals. 1

* Of these exports, Ontario contributes 21 percent. This substan 
tial contribution helps maintain Canada's balance of payments 
thus ensuring high standards of living for all Canadians.

* In dollar terms, the total value of Ontario's minerals in 1977 
reached almost S2.7 billion. 2

* Ontario mineral commodities represented in 1975.' 
-41 percent of Canada's metallic mineral production;

1 Canadian Mining Journal, Vol.98, no.2, p.11, 15, 18, 19, 33, 147, Feb 
ruary, 1977 Source Statistics Canada.

2 Globe and Mail, Jan. 6,1978, p. Bl.
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- 29.5 percent of world's nickel production;
-13 percent of world's uraniurrt;
- 6 percent of world's zinc;
- 5 percent of world's silver;
- and substantial amounts of copper, gold, iron, platinum, as 

bestos, sand, gravel, and cement.

Ontario's strong mineral resource base provides employment 
opportunities not only for those directly employed in the mines 
but also for those working in the related supporting service and 
manufacturing industries. It is estimated that for every person em 
ployed in mining, six more are employed in related industries. 1

Where does all this mineral wealth come from? How do we go 
about discovering these resources so vital to our economy and the 
maintenance of our improved standards of living?

The answer to the first question lies in the unique geological 
setting of the rocks that underlie Ontario. To answer the second 
question requires an examination of the role played by the On 
tario Geological Survey in building a sound database for mineral 
exploration in Ontario, and its currently increasing role in ensur 
ing maximum social and economic benefit to the people of On 
tario through the wise use of these resources today as well as in the 
years to come.

The purpose of this booklet is to explain how the complex and 
arduous task of providing a comprehensive inventory and under 
standing of the geological framework of the Province of Ontario is 
accomplished by the personnel of the Ontario Geological Survey.

ROLE OF THE ONTARIO GEOLOGICAL SURVEY

The Ontario Geological Survey is part of the Mineral Resources 
Group, one of several divisions of the Ministry of Natural Re 
sources. The Ministry's goal is: "to provide from crown lands and 
waters, and to encourage on private lands and waters, a continu 
ing combination of resource development, outdoor recreation and 
quality environment most consistent with the social and economic 
well-being of the people of Ontario."

1 Based upon Statistics Canada 1971 census cat. No. G4-747 and No. 
71001.



Working within the framework of the Mineral Resources 
Group, the Ontario Geological Survey plays a dual role. First, it is 
responsible to the people of Ontario for collecting and disseminat 
ing information about all aspects of Ontario's geology and en 
couraging exploration, discovery, and wise use of economic min 
eral deposits. This role serves those engaged in developing the 
mineral industry of the province.

Second, the Survey assists the Government of Ontario in devel 
oping sound resource policies and in planning for the wise use of 
land. Although most of the information gathered by the Ontario 
Geological Survey is primarily useful for mineral exploration, 
knowledge of geology is increasingly being used as a basis for land 
use planning, engineering and environmental assessment, locating 
underground water, siting urban developments, locating energy 
and transportation corridors, and identifying potential natural 
hazards.

The Ontario Geological Survey does not carry out or sponsor 
any direct exploration for or development of mineral resources. 
Nor does it do work which would unduly interfer with the liveli 
hood of private consultants. All the operational aspects of the 
mineral industry including prospecting, development, extraction, 
refining, and marketing are left to private enterprise.

OBJECTIVES

The overall objective of the Ontario Geological Survey is to pro 
vide a complete, up-to-date and comprehensive inventory, analy 
sis and interpretation of the geology and mineral deposits of On 
tario, to stimulate exploration and facilitate sound planning in all 
matters related to mineral and other earth resources. Special em 
phasis is placed on:

-Collecting and disseminating geoscience information on the 
Ontario landmass and identifying Ontario's potential mineral 
resource areas.

-Maintaining and providing comprehensive information about 
the nature, extent, and amount of Ontario's known mineral 
deposits.

-Identifying and analyzing geological features and processes 
affecting land use, engineering design, urban development, 
environmental and ecological equilibria, and recreation; in-



eluding the identification of hazardous earth materials and 
processes.

-Promoting regional development by stimulating the econo 
mies of designated geologically favourable mining areas of the 
province.

-Encouraging and promoting public understanding and partic 
ipation in mineral exploration by providing information about 
geology and mineral prospecting.

ACTIVITIES

To meet the above objectives and to sustain the ongoing process of 
gathering information about Ontario's mineral resources, the staff 
of the Ontario Geological Survey is constantly engaged in a vari 
ety of activities in the field, laboratory, and office. The work in 
volved is highly scientific, requiring considerable training, knowl 
edge, expertise, and ability to interpret geological environments 
and phenomena from field and laboratory observations. The focus 
is on applied research and economic considerations rather than 
strictly academic studies.

The activities of the staff cannot be described on the basis of the 
objectives because a single activity is often directed toward the 
achievement of one or more goals. Several related activities may 
be centred upon the achievement of only one goal.

The programs and activities of the Ontario Geological Survey 
may be subdivided as follows:

A. Programs
1. Studies of the surface and subsurface geology by:

-Geological surveys
-Geophysical surveys
-Geochemical surveys
-Geochronological studies

These activities may pertain either to the Precambrian or to 
the Phanerozoic formations of the province.

2. Studies and inventories of existing mineral resources by:
-Mineral distribution and metallogenetic maps
-Mineral deposit studies
-Mineral reserve inventories
-Mineral resource potential evaluations
-Mineral aggregate inventories



3. Regional Geological Program
4. Mineral Exploration Assistance Program
5. Geoscience Research Grant Program 

B. Support Activities

1. Conducting laboratory analyses and research of geological 
materials collected by the field personnel of the survey and 
on materials submitted by members of the public and indus 
try.

2. Publication of all geological data and information gathered 
and prepared by the Survey personnel.

3. Monitoring, updating, and indexing all mineral deposit and 
geoscience data from all sources.

4. Inventorying geological work submitted for assessment work 
credit by prospectors and companies.

5. Supplying geological information about Ontario's geology 
to government agencies and the public.

PROGRAMS OF THE ONTARIO GEOLOGICAL
SURVEY

The principal thrust of the programs of the Ontario Geological 
Survey is toward geological (including geophysical and geochemi 
cal) mapping of areas selected for investigation. This work forms 
the basis for most maps and reports prepared by the Survey. The 
approach is essentially a study of the nature and spatial distribu 
tion of the various rock types, including the geological history and 
evolution of the crustal rocks and mineral deposits.

It may be pointed out here that concentrations of economic 
minerals are restricted in number and occur as rare features 
within vast areas of rocks which in themselves are of little value 
(see Table 1). Their systematic discovery, however, is possible be 
cause studies of mineral deposits the world over indicate that 
these are found in association with certain types of rock forma 
tions in special geological environments. One purpose of mapping 
Ontario's rocks, then, is to identify geological environments fav 
ourable for the concentration of minerals in mineable quantities.

Increased cost of exploration demands that, before embarking 
upon the much more expensive geophysical, geochemical, or dia 
mond drilling programs, basic geological data be gathered and 
targets for detailed exploration be selected as critically as possible. 
In the absence of basic geological information, mineral explora-



tion is a very high risk venture and the probability of attracting 
explorers to make an appropriate investment is very low.

Because of the diverse nature of Ontario's geological terrain 
and the variety of geological information sought, a high degree of 
specialization is needed in order to execute the various mapping 
programs efficiently. The location of the area under investigation 
and the specific type of information required governs the type, the 
scale, and the specialist needed to supervise the geological map 
ping project. Thus among Survey personnel are those who special 
ize in deciphering the geology of the Precambrian shield (rocks 
older than 570 million years) as well as those whose expertise lies 
in the study of younger formations including the vast glacial Qua 
ternary deposits most of which date back less than 20,000 years. 
Others specialize in using geophysical, geochemical, geomathe- 
matical, or paleontological techniques for the study and analysis 
of rocks and mineral deposits. Economic geologists of the Survey 
have developed specialised knowledge of specific commodities: 
some in metallic minerals (iron, gold, silver, nickel, copper, lead, 
zinc and titanium), others in atomic fuels (uranium and thorium), 
and still others in industrial minerals and structural materials.

Other specialists on staff include Phanerozoic stratigraphers 
who concentrate on studying the distribution, geologic history, 
and economic importance of sedimentary formations younger 
than 570 million years; engineering geologists who deal with the 
properties of geological materials as they affect structures to be 
built upon them; and geochronologists who determine absolute 
ages of rocks to help reconstruct the geologic history of a given 
area and relate its history to mineralization processes.

Whatever the nature of the geological mapping program, the 
technique is essentially the same. Each year, areas to be mapped 
are selected on the basis of existing coverage, changes in resource 
demands, resource planning requirements of the government, new 
discoveries, regional development priorities, changes in explora 
tion technology, and development of new concepts. A look at any 
one year's mapping program (Figure l) will indicate that surveys 
are spread fairly uniformly throughout the province. The pro 
gram is under constant review and changes are effected in consul 
tation with branch personnel, regional and resident geologists, 
other branches of the Ministry, industry, and research institu 
tions.

After studying all available information on the areas selected,
including exploration reports and diamond drill-hole logs in the 
Assessment Files Research Office and working out the logistics of



the various operations, the Survey personnel spend one or more 
summers in the field to complete an assigned map-area.

During the summer months outcrops are examined, detailed 
observations on rock structures made, rock or formation contacts 
delineated, and representative samples collected. Areas where 
mineralization has already been reported receive detailed scruti 
ny. Geological mapping is a difficult task necessitating not only 
the actual field work, but also the interpretative piecing together 
of geological units and events obscured by water, soil, vegetation, 
and human activities.

Within a few months of return from the field a preliminary in 
terpretation of the field observations is released to the public in 
the form of preliminary maps. Generally, the geologists draft their 
own preliminary maps and prepare appropriate legends and mar 
ginal notes. Samples collected during the surveys are sent to the 
laboratories for detailed petrological and mineralogical examina 
tion and assay.

The detailed geoscience reports are written and placed as open 
file reports in the Mines Library and in the regional or resident 
geologists' offices in whose areas the field work was carried out. 
The final published reports (which may appear as Ontario Geo 
logical Survey Reports, Ontario Geological Survey Studies, On 
tario Geological Survey Mineral Deposits Circulars, or Ontario 
Geological Survey Miscellaneous Papers) take a longer time to 
produce. The geologists must await the final results of petrological 
and mineralogical examinations, get the final maps drafted by the 
Cartography Section, Surveys and Mapping Branch, Lands and 
Waters Division, and have the manuscripts reviewed and edited 
by Scientific Review Geologists for conformity to Ministry stan 
dards, accuracy and clarity.

Mapping the Precambrian Shield

Almost two thirds of Ontario's bedrock surface consists of Cana 
dian Shield rocks. These Precambrian rocks, older than 570 mil 
lion years, some as old as 3,000 million years, contain the ores of 
most of Ontario's precious and base metal deposits and atomic fu 
els, e.g. ores of nickel, copper, iron, gold, silver, zinc, and urani 
um. Being the source rocks of most of Ontario's mineral wealth, 
these very ancient rocks constitute the basis of our mining indus 
try.
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Sioux Lookout.....P.A. Palonen

LOCATION OF FIELD PARTIES, 1978

ONTARIO GEOLOGICAL SURVEY

Ontario OGS 4045 A

Figure 1 
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1978 Field Projects of the Ontario Geological Survey

PRECAMBRIAN GEOLOGY SECTION

1. H. Wallace will continue detailed areal mapping over about 100 square 
miles in the Slate Falls area, District of Kenora, Patricia Portion.

2. P.C. Thurston will continue compilation mapping at a scale of 1:50,000 
in the Birch Lake area, District of Kenora, Patricia Portion.

3. J. Pirie will commence detailed mapping of the Ranger-Heyson Townships 
area at a scale of 1 inch to 1000 feet.

4. J. Pirie will commence synoptic mapping of the Red Lake area at a scale 
of 1:50,000.

5. F.W. Breaks and W.D. Bond will commence ground follow up to the 
airborne radiometric survey of the Federal-Provincial uranium recon 
naissance program.

6. N.F. Trowell and C.E. Blackburn will continue a regional study of the 
stratigraphy, structure and economic geology covering approximately 
1,700 square miles of the Savant Lake-Crow Lake greenstone belt, 
Districts of Kenora, Rainy River and Thunder Bay.

7. Detailed areal mapping of the Zarn Lake area will be carried out.
8. Detailed areal mapping of the Howard Falls area will be carried out.
9. W.O. Mackasey will continue synoptic compilation mapping at a scale of 

1:50,000 of the Sturgeon River "gold belt", District of Thunder Bay.
10. R.P. Sage will commence reconnaissance mapping of radioactive breccias 

in the Dead Horse Creek area.
11. L.S. Jensen will continue compilation mapping for publication at a scale 

of 1:50,000 of 390 square miles in the Larder Lake Area, District of 
Timiskaming.

12. D.R. Pyke and L.S. Jensen will continue a regional study of the strati 
graphy and structure of the Abitibi volcanic belt in the Timmins-Kirkland 
Lake area, Districts of Cochrane and Timiskaming.

13. Reconnaissance mapping of the Burntbush-Detour Lakes area will be 
commenced.

14. G.M. Siragusa will continue detailed areal mapping of the Cunningham- 
Garnet area, District of Sudbury.

15. Detailed areal mapping of the Hemlo area will be carried out.
16. Detailed areal mapping of the Grey Owl Lake area will be carried out.
17. Detailed areal mapping of the Matchinameigus Lake area will be carried 

out.
18. G. Bennett will continue a study of Huronian volcanic rocks between 

Sudbury and Sault Ste. Marie.
19. B.O. Dressler will continue detailed mapping of the Wanapetei Lake area, 

District of Sudbury.
20. J. Wood will commence compilation mapping of the Cobalt Embayment 

at a scale of 1:50,000.
21. E.G. Bright will commence detailed mapping of the Centre Lake area.
22. Detailed areal mapping of the Long Lake area will be commenced.
23. Detailed areal mapping of the Khartoum area will be commenced.
24. Compilation mapping of the Renfrew area will be continued.

ENGINEERING A TERRAIN GEOLOGY SECTION

25. W.R. Cowan will complete mapping the Sault Ste. Marie area (NTS 
41K/NE).

Continued. . .



26. Mapping of the Englehart area (NTS 31M/13) will be continued.
27. P.). Barnett will commence mapping the Pembroke, Golden Lake and 

Brudenell areas (NTS 31 F/14, 31 F/11, 31F/6).
28. W.R. Cowan will complete mapping the Kincardine area (NTS 41 A/4).
29. B.H. Feenstra will complete mapping the Markdale area (NTS 41 A/7) and 

commence mapping the Owen Sound area (NTS 41 A/10).
30. D.R. Sharpe will commence mapping the Bracebridge and Gravenhurst 

areas (NTS 31E/3 A 31D/14).
31. E.V. Sado will map the stratigraphy of the Lucan area (NTS 40P/3).
32. Mapping of the Markham area (NTS 30M/14) will be commenced. 
32a. H.M. Verma and P.G. Telford surface and subsurface geology, Smoky 

Falls area, james Bay Lowland (NTS 42I, J).

GEOPHYSICS/GEOCHEMISTRY SECTION

33. Under the supervision of R.B. Barlow, an airborne gamma-ray spectro 
metry survey will be carried out in northwestern Ontario (Weagamow- 
Pickle Lakes area).

34. R.B. Barlow will supervise an airborne gamma-ray spectrometry survey in 
northeastern Ontario (Chapleau-New Liskeard area).

35. R.B. Barlow will commence a lake sediment geochemistry survey in 
north-central Ontario (Manitouwadge-Wawa-Sault Ste. Marie area).

MINERAL DEPOSITS SECTION

36. J.B. Gordon will continue evaluation of the potential for radioactive 
elements in the Pembroke-Renfrew area.

37. A.C. Colvine and H.D. Meyn will continue evaluation of the base metal 
and iron potential in the Pembroke-Renfrew area.

38. M.A. Vos will continue evaluation of the industrial mineral potential of 
the Pembroke-Renfrew area.

39. W.O. Karvinen^ and J.A. Fyon will continue a study of carbonate-rich 
rocks and gold deposits in the Timmins area.

Fieldwork on a Province-wide basis will be continued as follows:
J.A. Robertson -uranium deposits
H.D. Meyn - iron deposits
A.C. Co/vine - base metal deposits
M.A. Vos - industrial mineral deposits
J.B. Gordon -gold and silver deposits
D.G. Innes - nickel and chromium deposits

1 Resident Geologist, Ministry of Natural Resources, Sudbury.
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Much of the Precambrian shield is older than 2,500 million 
years. Since their formation, these rocks have been subjected to a 
complex variety of geological processes including volcanic activi 
ty, sedimentation, crustal folding, igneous intrusion, and meta 
morphism caused by heating and recrystallization. As a result, 
their original character has been greatly changed so that their 
identification is difficult, often interpretative, and occasionally 
impossible with present techniques. Generally, field identifica 
tions have to be substantiated by laboratory analysis and re 
search.

Study of the Precambrian rocks is further complicated by the 
fact that vast areas of bedrock are covered by glacial drift left be 
hind by retreating glaciers which covered most of Ontario during 
the relatively recent ice age. On the average, the amount of be 
drock exposed in Ontario is less than 20 percent, in many places 
as little as 5 percent. Thus, geologists working in the Precambrian 
not only need special knowledge of rocks and rock forming pro 
cesses but also have to rely heavily on geophysical, geochemical, 
and diamond drill hole information to interpret the nature of the 
rocks hidden from view.

Because of their vast extent (greater than 600 thousand km2 ), 
complex geology, and valuable mineral content, the Precambrian 
rocks of Ontario deserve topmost priority in the mapping pro 
grams of the Ontario Geological Survey. Geologists working on 
the Precambrian terrain constitute the largest single specialized 
group among the field personnel. Their basic function is to con 
duct interpretative geological field surveys and research in the 
Shield area to determine the nature, composition, spatial distribu 
tion, structure, and stratigraphy of the rocks. By revealing the re 
lationships of mineral deposits to rock types, ages, and structures 
these geological surveys help to identify areas favourable for ex 
ploration and provide an information base from which estimates 
can be made of Ontario's mineral wealth and land capability.

To work efficiently toward understanding the geology of such a 
large and complex area, the personnel investigating the Precam 
brian shield are organized into four subgroups related to subdivi 
sions of the Shield on the basis of geological age and structure 
(Figure 2). These are (i) Proterozoic, (ii) South Archean, (iii) 
Central Archean, and (iv) North Archean.

Essentially two major styles of surveys are undertaken: (a) 
Areal Mapping Surveys and (b) Special Project Surveys including 
Synoptic Compilation Mapping as defined below.

12
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Figure 2 - Organizational map of the Precambrian Geology Section, 
showing geographic areas of the subsection.
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(z)AREAL MAPPING SURVEYS emphasize basic geologic cover 
age of a specified area at a predetermined map scale within the 
field mapping season. Depending upon the total coverage and 
scale, the mapping may be detailed (70 to 140 square miles; 181 to 
362 km2), areal reconnaissance (500 to 1,000 square miles; 1294 
to 2589 km2), or regional reconnaissance (5,000 to 25,000 square 
miles; 12 944 to 64 722 km2 ).

As a result of introducing helicopter operations in 1966, On 
tario now has almost complete coverage of all Precambrian areas 
north of 46 0 N latitude at a reconnaissance scale of l inch to 4 
miles; 1:253,440 (Figure 3). These studies provide a broad over 
view of the rock units and of the major structural features and 
trends controlling the geology. In this type of mapping, considera 
ble help is received from aerial photography and from remote 
sensing data and imagery. These reconnaissance surveys usually 
generate a great deal of interest within the mining industry be 
cause they enable prospectors and exploration companies to select 
areas for investigation. Such mapping helps to establish survey 
priorities for areas requiring detailed studies (at scales of l inch to 
1/2 or 1/4 mile; 1:31 680 or 1:15 840) to interpret parts of the 
broad picture obtained from reconnaissance work and help deter 
mine if an environment suitable for the information of ore depos 
its is present. Other Government agencies also benefit from this 
information as it permits a better assessment of the mineral poten 
tial of an area allowing for province-wide transportation and rec 
reation plannning.

Detailed mapping of Ontario is far from complete. It is esti 
mated that at the present level of staff support, at least twenty 
years' work is needed before we can have a reasonably complete 
geological picture of Ontario at the detailed scales of l inch to 1/2 
or l mile (1:31 680 or l :63 360).

Although detailed maps of many promising areas have been 
produced, it is necessary to revise and update geological maps pe 
riodically. Continued mapping and re-mapping is essential to 
keep abreast of new developments and changing concepts in the 
geosciences, including new geologic concepts in mineral forming 
processes, innovations in technology providing new and more so 
phisticated methods for geological analysis and interpretation, 
and changes in industrial demands. At present there is a demand 
for re-mapping of the Precambrian volcanic and sedimentary 
rocks to more clearly define flow type units, identify time/marker 
horizons, and distinguish between true sedimentary rocks and fine 
volcanic ejecta.

15



,.,, l Preliminary sheets published 
l uncoloured

NORTHERN ONTARIO
MKB FROM: INDEX TO

e^reXunit GEOLOGICAL COMPILATION SERIES

Figure 3 

16



(b) SPECIAL PROJECT SURVEYS emphasize the understand 
ing of geological processes and the evolutionary history of 
Ontario's rocks. Special project surveys include synoptic mapping 
of selected areas, studies of large-scale geological features and spe 
cialized sedimentological, volcanological, structural and other 
mapping studies. Synoptic mapping involves the synthesis and in 
terpretation of a region's geology utilizing experience gained from 
studies of component parts of the region over several successive 
field seasons.

Such investigations require considerable liaison and support 
from experts in geochemistry and geophysics. The results are pub 
lished as specialized maps, research reports, and papers. These 
projects are presently in the early stages of development but they 
are bound to assume increased importance in the work of the Sur 
vey because they are crucial to the development of our concepts 
and understanding of geological history and mineral deposits.

Role of Geophysics and Geochemistry in Interpreting 
Ontario's Geology

An ore deposit represents an unusual or anomalously high con 
centration of minerals as shown in Table l. This anomalous situa 
tion is reflected in either the physical properties of the ore deposit 
itself, in the chemical properties of the rocks surrounding the de 
posit at the time of ore formation, or in the weathered and trans 
ported erosion products resulting from the natural agencies of 
wind, water, and ice. Geophysics is that branch of earth sciences 
which deals with the measurement and analysis of the physical 
properties of rocks and minerals, including magnetic and electro 
magnetic susceptibility, specific gravity, and radioactivity. Geo 
chemistry is the study of the distribution of selected chemical ele 
ments in water, soil, rocks, vegetation, and recent glacial deposits. 
Both geophysics and geochemistry aid in the discovery, identifica 
tion, and evaluation of mineral deposits that are concealed by ov 
erburden or vegetation. Both are extremely important tools in the 
hands of exploration geologists looking for buried mineral depos 
its.

In Ontario most of the important mineral deposits exposed at 
the earth's surface have already been discovered. Since 1954 con 
ventional surface prospecting techniques have decreased in im-
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portance in the discovery of significant non-ferrous (non-iron 
producing) base metal deposits. In view of this, mapping and 
evaluation of the physical and chemical properties of rock and 
mineral deposits by airborne and ground surveys have assumed 
greater importance. The success of geophysical and geochemical 
techniques may be gauged by the fact that in Canada during the 
past 12 years, 70 percent of all new mine discoveries have been 
detected under a cover of concealing overburden by these means.

The geophysical programs have been developed primarily to 
supplement the mapping of the Precambrian shield. Regional 
gravimetric surveys have been useful in delineating deep, large- 
scale geological and structural features. Detailed ground magne 
tometer surveys and new aerial surveys using very sensitive instru 
ments linked to computer processing facilities are used to interpret 
the patterns of the contoured data in an attempt to significantly 
improve interpretation of the geology in areas covered by lakes 
and overburden. Recently airborne electromagnetic survey me 
thods have also been used to identify Quaternary and Recent 
sand and gravel deposits in the Toronto-centred region.

The former Ontario Department of Mines was among the first 
government agencies in Canada to recognize the potential value 
of airborne magnetic surveys. Between 1949 and 1969, aeromag 
netic maps of the entire province (except for some areas of thick 
Paleozoic rocks) were produced as a result of a number of joint 
federal-provincial survey contracts. It was one of the first federal- 
provincial aeromagnetic surveys in Ontario that lead to the dis 
covery of the Marmoraton Iron Mine.

Geochemistry survey projects and related research are princi 
pally directed toward identification and estimation of mineral re 
source potential, particularly in areas where these resources are 
concealed beneath overburden. Two types of programs are con 
ducted:

1) Limited, research-oriented pilot investigations to assess ex 
isting techniques or to devise new methods appropriate for 
Ontario conditions;

2) Routine regional surveys to provide basic data to aid min 
eral exploration and government planning within specific 
regions of the province.

Since its inception in 1968, this program has involved projects 
concerned with the distribution and migration of metals in sedi 
ments and waters of streams and lakes, rocks, soils and vegetation 
near mineral deposits. These investigations have contributed sig 
nificantly to our understanding and search for mineral resources

20



and constitute an ongoing program within the Ontario Geological 
Survey.

Recently a program employing geochemical techniques, to de 
termine natural metal abundances in the environment, has been 
proposed and this data will be utilized by both the Ministry of 
Natural Resources and other concerned government groups in es 
tablishing realistic environmental standards within the province.

Geochemistry is multidisciplinary and consequently the pro 
grams are carried out in consultation or jointly with specialists 
from other sections within the Survey. Furthermore, geochemists 
of the Survey frequently work closely with personnel of the Geos 
cience Laboratories to develop and improve the analytical sup 
port facilities provided. Through this cooperative approach, the 
efforts of all contributors are maximized.

Geophysical and geochemical surveys of selected areas of the 
province form an integral part of the field mapping program of 
the Ontario Geological Survey. In addition, geophysicists and 
geochemists of the Survey provide important consultative services 
to other groups within the Ministry of Natural Resources and 
other government agencies in matters concerning the geophysical 
and geochemical sciences.

Geochronology Laboratory

Geochronology is the branch of geology that combines the sophis 
ticated techniques of chemistry and electronic instrumentation to 
measure the absolute ages of rocks - particularly Precambrian 
rocks.

The Ontario Geological Survey, in conjunction with the Royal 
Ontario Museum (ROM), has recently established a geochronol 
ogy laboratory. Named after Dr. Jack Satterly, a prominent On 
tario geologist retired from the former Ontario Department of 
Mines and currently working at the Royal Ontario Museum, this 
laboratory is one of the most advanced of its type in the world.

The facility provides absolute radiometric ages by uranium- 
lead, zircon and rubidium-strontium methods of Ontario's Pre 
cambrian rocks and their mineral deposits. It is necessary to rely 
heavily on geochronology to determine the sequence of events 
that led to the formation of ore deposits and to predict where 
more deposits may be found. The geochronologists also conduct 
basic research into the application of geochronological techniques 
toward solving geological problems.
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The use of the laboratory is shared equally by the Survey and 
the ROM and is available to other researchers as time permits.

Studies of the Phanerozoic Rocks

Although a very large part of Ontario is underlain by crystalline 
rocks of Precambrian age comprising the Canadian Shield, vast 
stretches of the Hudson Bay Lowlands in northeastern Ontario 
and most of southern Ontario south and east of the Precambrian 
Shield are underlain by much younger rocks (Figure 4). These are 
the Phanerozoic rocks, so called because they were formed during 
the last 570 million years when there was abundant plant and an 
imal life on earth. The older Precambrian rocks of the Shield con 
tain little evidence of life and most have been extensively altered 
since their formation. The youngest Phanerozoic rocks (Paleozoic 
and Mesozoic) are mostly sedimentary in nature, i.e., they were 
formed by consolidation of sand, mud, and limy oozes at the bot 
tom of shallow inland seas that overlapped the Canadian Shield. 
These Phanerozoic sandstones, shales, limestones and dolostones 
have not suffered any significant alteration and contain abundant 
evidence of life in the form of fossils.

Important among the Phanerozoic deposits are those of the 
Quaternary age (less than two million years old) found as a surfi 
cial cover throughout Ontario over the Precambrian bedrock of 
the Canadian Shield as well as over the Paleozoic and Mesozoic 
sedimentary formations mentioned above. These younger materi 
als consist of extensive deposits of clay, silt, sand, and gravel left 
behind by glaciers which covered most of northern North Amer 
ica during the Pleistocene Ice Age and which finally retreated 
from southern Ontario about 11,000 years ago.

Whereas the Precambrian rocks comprise our repository of 
metallic minerals, the Phanerozoic rocks contain our structural 
materials, industrial minerals, and fuels.

The economic importance of the Phanerozoic rocks may be 
gauged by the production of structural materials (comprising clay 
products, cement, lime, sand, gravel, and crushed stone) valued at 
about S395 million in Ontario in 1976. To this must be added the 
value of salt, gypsum, petroleum, and natural gas which 
amounted to a further |65 million . Furthermore, the younger 
Phanerozoic (Quaternary) deposits are those materials on which 
occur the everyday activities of almost everyone in Ontario. The
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Figure 4 — Organizational map of the Phanerozoic bedrock mapping 

program showing areas of Paleozoic and Mesozoic rocks.
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surficial deposits are the base materials for buildings and trans 
portation routes. These provide the materials for a substantial 
portion of Ontario's construction activities and also provide the 
soil which supports our crops and forests.

Survey geologists map Quaternary geology as well as Paleozoic 
and Mesozoic bedrock geology. The objective of the surveys is to 
determine the history and economic geology of the areas under 
study, to locate potential sources of aggregates, and to study po 
tentially hazardous landforms, geological materials, and process 
es.

A large variety of Phanerozoic maps and reports are produced 
by Survey personnel to fulfill an equally large variety of user 
needs. There are four basic types of maps produced, i.e., Bedrock 
(Paleozoic and Mesozoic) Geology, Quaternary Geology, Drift 
Thickness and Bedrock Topography.

Paleozoic and Mesozoic Geology Maps contain detailed information 
on the nature, and distribution of the exposed and concealed be 
drock. From a strictly academic viewpoint, Bedrock Geology 
Maps help explain the geological development of Ontario during 
the times when these deposits were formed. The nature of the 
rocks and fossils contained in the deposits help geologists recon 
struct the ancient environments and increase the knowledge of 
Ontario's geological history.

From an economic viewpoint these maps supply basic data on 
the amount and distribution of material suitable for the construc 
tion and cement industries, for the location of lignite, salt, gyp 
sum, oil, natural gas, and possibly zinc deposits on the Bruce Pen 
insula and within the Hudson Bay Lowlands.

Special projects may be undertaken from time to time, for 
example, a recently published map of Proposed High Priority In 
dustrial Mineral Resources-Effective Reserve Areas, Niagara Es 
carpment Planning Area.

Quaternary Geology Maps show the distribution, nature, and stra 
tigraphy of the various glacial deposits found in an area. These 
maps provide basic information for use in determining mineral re 
source inventories, town planning, engineering studies, location of 
waste management sites, and hydrogeological studies. Special the 
matic maps may be derived from Quaternary Geology Maps, e.g. 
Granular Aggregate Probability Maps and Engineering Geology 
Maps.

Drift Thickness Maps provide a contoured plan of the thickness of 
unconsolidated geological materials overlying bedrock. Such
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maps are useful in determining the feasibility of establishing a be 
drock quarry.

Bedrock Topography Maps are contour maps showing the eleva 
tion and shape of the bedrock surface beneath the Quaternary ov 
erburden. Both bedrock topography and drift thickness maps are 
widely used in land-use planning, waste management studies, 
ground water exploration, and mineral resource analyses.

Special Projects recently undertaken by Survey geologists were 
to:

1) Identify potentially hazardous areas of Champlain Sea clay 
in eastern Ontario. These clays are susceptible to landslides 
and pose a considerable threat to life and property.

2) Compile a complete inventory of Ontario's mineral aggre 
gates for all townships designated under the Pits and Quar 
ries Control Act, 1971 and eventually for all townships in 
heavily populated areas. When completed in 1980, this 
project will be without parallel in North America. Open 
file reports containing recommendations for sand and 
gravel extraction areas in many municipalities have al 
ready been prepared.

3) Prepare an Engineering Terrain Analysis of over 280,000 
square kilometres of northern Ontario in order to appraise 
land capability in terms of: potential for clay, sand, gravel, 
and organic materials; hazard lands; transportation corri 
dors; erosion and drainage capability.

4) Carry out a geoscientific survey of the geology and eco 
nomic mineral resource potential of the Moose River Basin 
of the James Bay Lowland. An extensive deposit of lignite 
or brown coal is known to occur in the Onakawana area. 
Deposits of important industrial minerals silica sand, kao 
lin, refractory clay and gypsum are also present. While the 
lignite deposit is being studied by the Ontario Government 
as a possible source of thermal power, the Ontario Geologi 
cal Survey is conducting additional geological studies to de 
velop a comprehensive regional geological picture with a 
view to assessing the potential for lignite and industrial 
minerals in other parts of the basin.

Knowledge of Quaternary geology is particularly useful to per 
sons or organizations involved with the preservation and/or 
management of the natural environment and its contained re 
sources as well as to people involved in engineering and planning.
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Economic Geology Studies of Ontario

Complementary to the generation of new geological information 
from the Precambrian and Phanerozoic rocks of Ontario is the 
task of studying the known mineral deposits, particularly with re 
gard to their mineralogy, geometry, geological environment, gen 
esis, age, reserves, and resource potential.

A better understanding of the ore deposits of Ontario serves 
three main purposes. First, this knowledge acts as a guide to the 
mineral exploration industry in planning the most efficient and 
least costly search for new deposits. Second, it aids government in 
the development of sound resource development and utilization 
policies and forms a basis for regional planning, strategic land use 
planning, transportation and utility corridor planning, location of 
large park sites, resource evaluation and environmental conserva 
tion. Third, it provides source material for the teaching of eco 
nomic geology not only in Ontario universities and colleges but 
also in those further afield.

The above functions are carried out by several economic geolo 
gists on the staff of the Ontario Geological Survey. Each is a spe 
cialist in one or more specific commodities as follows: (i) uranium 
and thorium deposits; (ii) iron and titanium deposits and miscel 
laneous metals; (iii) gold and silver deposits; (iv) nickel and asso 
ciated copper deposits; (v) industrial minerals; (vi) copper, lead, 
and zinc deposits.

On the basis of field work, laboratory work and library research 
plus consultation and exchange with personnel from indus 
try,universities, and other staff of the Survey, these specialists de 
scribe and classify known mineral deposits, conduct mineral dis 
tribution, metallogenetic and mineral potential studies, calculate 
reserves, and estimate resources.

Of particular significance are the studies on the genesis of ore 
deposits. The understanding of ore-forming processes leads to the 
identification and delineation of those geological features which 
can be used to clearly define targets for the mineral exploration 
industry and to indicate to land-use planners those areas of the 
province which should be kept open to mineral exploration and 
extraction.

Mineral Deposits geologists maintain input through a close 
working relationship between themselves and the staff of produc 
ing and developing mines, field survey geologists,and the Re 
gional and Resident Geologists across the province.
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A considerable portion of the economic geologists' time is de 
voted to fulfilling special requests for economic geology studies as 
input to government planning. These requests generally originate 
from other units of the Ministry of Natural Resources, Ministry of 
Transportation and Communications, Ministry of Treasury, Eco 
nomics and Intergovernmental Affairs, Ministry of Energy, Min 
istry of Housing, Ontario Hydro, and local municipalities.

The data compiled and the studies conducted by the economic 
geologists are published in the form of:

-Mineral Distribution Maps indicating the occurrence of pro 
spects and past and present producing mines, e.g.,Mineral 
Map of Ontario (Map 2310).

-Metallogenetic Maps classifying the metalliferous deposits as 
to type and mode of formation and relating these to geology. 
Such maps readily display mineralization patterns and are an 
essential early step in the identification of geologically impor 
tant mineral environments and the subsequent evaluation of
resources.

-Mineral Potential Maps evaluating mineral potential on a
rating scale of'High Mineral Potential' to 'Unknown Mineral 
Potential'. These maps provide input to resource planning 
such as the Strategic Land Use Planning (SLUP) program of 
the Ministry of Natural Resources and form a basis for identif 
ying and resolving possible conflicts in land use. The assess 
ment of mineral potential is based on the geology of known 
mineralized areas, the geology of the area under considera 
tion, results of previous exploration and mining activity, and 
current concepts concerning the origin of mineral deposits 
considered in relation to mineral economics and technology.

-Mineral Deposit Circulars (formerly Mineral Resource Circu 
lars and Industrial Mineral Reports) summarizing the known 
data on mineral occurrences. Deposits are listed by township, 
property, and name. The status of the property is discussed, 
for example, under the headings: Main Metals, Location, Ge 
ology, History, Production, and References.

-Unpublished reports for internal government use including 
Mineral Reserve Studies and Mineral Resource Studies (e.g., 
mineral potential estimate of large sectors of northwestern On 
tario as requested by Ministry of Transportation and Commu 
nications).

-Papers containing information on the nature and occurrence 
of mineral deposits, interpretations of their origin, and sugges 
tions for mineral exploration.
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Regional Geological Program

While head office personnel of the Ontario Geological Survey 
conduct the province-wide survey activities, local geological input 
is provided by the Regional and Resident Geologists. Eight Re 
gional Geologists - four in Northern Ontario and four in Southern 
Ontario - are posted in the eight corresponding Regional Centres 
of the Ministry. In addition, four Resident Geologists are posted, 
one each at Red Lake, Sudbury, Kirkland Lake and Sioux Look 
out.

The principal function of the Regional and Resident Geologists 
is to provide a consultative service to government, the public, and 
the mining industry on the geology and mineral deposits of their 
respective territories. These geologists also provide important 
geoscience input into the Strategic Land Use Plan for Ontario 
and to regional development boards, conservation authorities 
and municipal planning organizations. Time permitting, they 
participate in the mapping and special project programs of the 
Survey, make numerous visits to mineral occurrences and produce 
Data Series Maps showing the location and nature of recorded ex 
ploration work filed for assessment work credit.

Although the Regional and Resident Geologists are administra 
tively responsible to the Regional Directors, for professional guid 
ance and liaison they are in constant communication with the 
Director of the Ontario Geological Survey. Each year, the Survey 
publishes the Annual Report of Regional and Resident Geologists 
containing a summary of geoscience activities in each region.

Mineral Exploration Assistance Program (MEAP)

Initiated by an Order-in-Council in 1971, and subject to annual 
renewal by the Minister of Natural Resources, MEAP is aimed at 
stimulating exploration activity in designated areas of the prov 
ince. Presently these areas are: Atikokan, Cobalt-Gowganda, 
Eastern Ontario, Geraldton-Beardmore, Kirkland Lake and Red 
Lake. The overall objective of the program is to stimulate explor 
ation activity and thereby the economy of depressed but geologi 
cally favourable mining areas by providing partial financial sup 
port toward mineral exploration costs. The Ontario Government 
contributes one third of the approved cost of an exploration pro-
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gram, with a maximum contribution of 133,333.33 in any one 
designated area, and a maximum of S50,000 to any individual or 
company in any one year. If a producing mine is subsequently de 
veloped, all monies contributed by the government are to be re 
turned without interest. Individuals as well as companies are eli 
gible to apply, and upon approval, are expected to comply with 
the conditions and requirements concerning submission of techni 
cal data and financial statements.

Geoscience Research Grant Program

In November 1977, the Minister of Natural Resources announced 
a new S2.5 million Geoscience Research Grant Program aimed at 
facilitating mineral exploration by the private sector and support 
ing the Survey's on-going activities. The Geoscience Research 
Grant Program provides a fund of #500,000 per year for an initial 
five-year period to cover the cost of applied geoscience projects by 
bonafide researchers at Ontario universities.

The purpose of this research grant is to foster a program of mis 
sion-oriented research at Ontario universities in:

1. Defining the parameters of geological environments favoura 
ble to the occurrence, and devising methodologies to predict 
the areas of valuable mineral resources as an aid to explora 
tion in Ontario, and

2. Providing geological information for an effective Ministry of 
Natural Resources earth resources management program.

In the first year of its operation (1978-1979), 24 grants totalling 
#401,153 have been awarded to 10 Ontario universities. Yearly 
deadline for submission of applications is November 15 and effec 
tive funding date is April l.

SUPPORT ACTIVITIES

Large amounts of geological information are collected by the sur 
vey and economic geology groups of the Ontario Geological Sur 
vey. Providing and maintaining the equipment required to obtain

31



this information by Survey personnel is handled by the Technical 
Services Office. Sectioning, identification and analyses of rock 
samples collected by field geologists is performed in the Geosci- 
ences Laboratories of the Survey. Presenting this information in a 
form useful to government, industry and the public requires pro 
cessing. It needs to be authenticated, classified, stored, continu 
ously updated and made accessible to user groups. Dissemination 
of this information and similar tasks are assigned to the informa 
tion and publication personnel of the Ontario Geological Survey. 
Broadly speaking, the support activities of the Survey are concen 
trated in the following areas:

-Conducting laboratory analyses and research of all geological 
materials collected by the field personnel of the Survey to ena 
ble them to interpret the various geological environments.

-Providing technical services in support of field operations.
-Editing and publishing all geoscience information gathered by 
the Survey.

-Monitoring, updating, and indexing all mineral deposits and 
geoscience data from all sources for use by the Survey or by 
others.

-Keeping inventory of geological work submitted for assess 
ment work credit by prospectors and companies.

-Supplying general geological information about Ontario's ge 
ology to government agencies and the public as well as stimu 
lating public awareness toward the importance of mining and 
geology in Ontario.

Geoscience Laboratories

The principal function of the Geoscience Laboratories is to pro 
vide scientific and laboratory support required to achieve opti 
mum effectiveness of the programs of the Ontario Geological Sur 
vey in aid of resource development.

Some of the special services provided include: assays and 
analyses, umpire assays; mineral and rock examinations together 
with evaluations and general information regarding commercial 
significance of samples; physical testing of industrial minerals and 
rocks such as building stone, clay and shale, aggregate, soil and 
peat; technical information, investigations and research on new 
analytical and mineralogical techniques; and geochemical analy-
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Analysis

The scientists in this group conduct research on analytical techni 
ques and provide a wide variety of analyses on geological materi 
als ranging from the determination of major constituents of rocks 
and ores to the geochemical analysis of soil, rock, water and vege 
tation samples for trace elements. The laboratory is equipped 
with up-to-date analytical equipment including a computerized 
multi-channel x-ray spectrometer, emission spectrographs and 
atomic absorption.

Mineral Sciences

This group is engaged in examination, consultation and research 
on geological materials. Scientists employ a variety of equipment 
including computerized x-ray diffraction apparatus, petrographic 
microscopes and mineral separators to identify minerals, classify 
rocks and undertake studies on specific minerals. They are also re 
sponsible for the maintenance and development of a repository of 
computerized data on Ontario rocks as well as specimens and thin 
sections.

Precious Metals and Physical Testing

This group prepares all solid samples for analysis by crushing, 
grinding and screening. Analyses for precious metals, silver and 
gold are carried out chemically or by emission spectrography after 
preliminary concentration by fire assay. The laboratory provides 
a wide range of physical tests for geological materials including, 
sieving, heavy mineral separations, mechanical soil analysis, plas 
tic and liquid limit determinations, pyrometric tests, and absorp 
tion and expansion tests.

Thin sections and polished sections are prepared for petro 
graphic work and rock slabs for staining tests and general 
examinations.
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Technical Services

The smooth operation of all field, laboratory, and office activities 
is ensured by the Technical Services Office which look, after the 
orderly procurement, maintenance, and distribution of all equip 
ment required by the Survey personnel.

Processing Geoscience Publications for Public Release

The results of the activities mentioned above are manifested in re 
ports and maps processed by personnel whose expertise lies in 
scientific editing, proofreading, and publishing. Basically the steps 
that a report and a map go through before the final printed form 
are:
* Preliminary Map
* Open File Report
* Coloured Geological Map
* Final Report

The purpose of releasing Preliminary Maps and the Annual 
Report of Field Activities shortly after the return of the geologists 
from the field, and the Annual Regional and Resident Geologists' 
Reports immediately after the calendar year end, is to make this 
information available as soon as possible. The release of unedited 
reports as Open File Reports is also an attempt to deliver avail 
able information as quickly as possible. Use of computer facilities 
enables the publication personnel to obtain camera-ready copies 
in a very short time for transmission to the printers. These person 
nel also look after the publication of guide books, brochures, edu 
cational publications, and miscellaneous publications.

Compiling Mineral Deposit Data and Indexing of Geoscience
Data

To provide the public, industry, and government with readily ac 
cessible geoscience data, two public files are maintained:

(i) The Mineral Deposit Data File, and
(ii) the (Ontario) Index to Geoscience Data
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The Mineral Deposit Data File contains concise and up to-date in 
formation on the location, map coverage, geology and mineralo 
gy, history of development, ownership, economic features, annual 
production of and literature about Ontario's mineral deposits. 
The compiled record for each deposit together with relevant jour 
nal clippings is filed geographically by district, township area, 
and commodity.

The Index to Geoscience Data identifies the existence of geoscience 
data recorded in reports and maps released by the Survey as well 
as in unpublished exploration reports submitted by the mining in 
dustry. The index represents the Survey's input to the larger na 
tional computer-based Canadian Index to Geoscience Data maintained 
by the Department of Energy, Mines and Resources, Ottawa. Se 
lective published products range from a List of Publications in 
hard copy format to Indexes, produced on microfiche, leading to 
Geoscience Data reported in Assessment Work submissions of the 
Ontario Geological Survey. On-line terminal access to the local 
data base is used for rapid searches of Ontario reports containing 
the specific data requested by the user. This index enables its users 
to retrieve relevant literature containing geoscience data about 
Ontario's mineral wealth. Main retrieval keys include geophysi 
cal designators, geoscience concepts, authors and year of publica 
tion.

Other important support functions extended to the Survey geol 
ogists include building of computer-based files related to mineral 
deposit and drill hole data, providing advice on mathematical 
data processing, and searching of non-government bibliographic 
data bases.

Maintaining Inventory of Exploration Data

Recorded holders of unpatented mining claims are required to 
perform assessment work, as described in the Mining Act of On 
tario, to keep their claims in good standing. Details of work done 
and reports on surveys made are, after verification, filed in the As 
sessment Files Research Office for future reference.

The repository contains all technical surveys filed for assess 
ment work credit, diamond drill records, work details on 
trenching and shaft sinking,reports submitted under the Mineral 
Exploration Assistance Program and copies of company prospec 
tuses filed with the Ontario Securities Commission.
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By making the data available the Survey provides a vitally use 
ful service to industry and to Survey geologists venturing out to 
develop existing resources or seek new ones. Any member of the 
public can examine these documents and obtain photocopies at a 
small charge. Several thousand enquiries are handled every year.

Geoscience Information and Education

The task of providing accurate general geoscience information to 
government agencies and the public on a day-to-day basis as well 
as stimulating public awareness to the importance of geology and 
mining in Ontario is performed by the Geoscience Information 
Office. Every year, the Geological Lecturer of this office conducts 
Mineral Education Classes dealing with rock and mineral iden 
tification, elementary geology, prospecting techniques, claim stak 
ing and assessment work requirements, and informational sources. 
A Special Topics Course comprising a series of lectures by profes 
sionals from mining companies, industry, and universities is also 
given prior to the annual Prospectors and Developers Convention 
in Toronto. Everybody'is welcome to these courses. Free samples 
and literature are distributed to the participants. These classroom 
theory courses are followed up by practical outdoor field courses 
in Madoc, Thunder Bay and Kenora depending upon public de 
mand. All the above public-oriented programs help in the devel 
opment of Ontario's mineral resources by encouraging prospec 
tors and those interested in prospecting to seek new or 
undeveloped resources. During the summer the staff visits the 
Ministry's Junior Ranger Camps to participate in this educa 
tional work experience. The staff also tries to disseminate geologi 
cal information to the public through guest appearances on TV 
shows, talks to school groups, and participation in displays and 
exhibits. Publication activities include preparation of the annual 
Rocks and Minerals Information booklet, information sheets, ed 
ucational brochures and guidebooks on a variety of geological 
topics.
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We Do Not Work Alone

We accomplish all of these things "with a little help from our 
friends".

Cartography Unit

The Cartography Unit of the Surveys and Mapping Group of the 
Ministry of Natural Resources is responsible for the preparation 
of coloured geological maps and much of the artwork and photog 
raphy used in OGS publications. With its own photo-mechanical 
laboratory the unit has the capability of handling most aspects of 
reproduction other than colour processing which is contracted to 
commercial suppliers.
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Its chief function is to prepare for publication the geological 
maps submitted by the Survey's field geologists. Prior to publica 
tion, the manuscript a geological map is edited by a Review Geol 
ogist (in consultation with the author) and is checked against the 
manuscript of the accompanying report. Responsibility is then 
transferred to the units' cartographic technicians who do the nec 
essary artwork on numerous overlays which, when combined pho 
tographically, produce the lithographic printing plates necessary 
for the finished product.

In addition to the coloured geological maps, the Cartography 
Unit produces other maps, charts, diagrams, figures, and miscella 
neous illustrations.

Mines Library
The Mines Library serves as the depository for all Ontario Geo 
logical Survey publications and also holds reports of the geologi 
cal surveys and mines branches of Canada and the United States. 
Its holdings include 2,000 texts and reference books, 20,000 geo 
logical and aeromagnetic maps and more than 25,000 govern 
ment reports.

Among its special collections are proceedings and guidebooks of 
international geological congresses, annual reports of Ontario 
mining companies, material on Precambrian areas of the world, 
and theses on the geology of Ontario. The library's collection of 
publications is periodically augmented by acquisitions relevant to 
staff projects. Recent purchases have included material on terrain 
and engineering geology, environmental geology and analytical 
chemistry.
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A monthly accessions list is distributed to ministry staff, other 
libraries, and interested institutions and individuals. Although the 
library normally lends material only to Ministry staff, interlibrary 
loans can be arranged (under special circumstances) and photoco 
pies made available at a nominal fee.

During 1976-1977, the Mines Library dealt with an average of 
30-40 requests for information per day. Half of the inquiries came 
from the mining industry, universities, and the general public.

Mineral Resources Branch

The Mineral Resources Branch fulfills both policy advisory and 
statutory functions, the former achieved by providing the Minis 
ter with in-depth research information and mineral policy op 
tions, the latter encompassing the administration of the Mining 
Act, the Petroleum Resources Act, and the Pits and Quarries 
Control Act as well as the preparation and publication of statisti 
cal reports on the Ontario mining industry.
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Planning and Administration Section

The section is subdivided into three operational sections: the ad 
ministrative, financial, and personnel sections. The administrative 
section's primary functions are to interpret policy and procedure 
directives and to advise Mineral Resources Group staff effected by 
changes.

The financial section's primary function is to advise and assist 
Mineral Resources Group staff on policy and procedures relating 
to the Financial Reporting System and to direct and process all 
financial responsibilities of the various branches and sections.

The personnel section's primary function includes the mainte 
nance and control of all personnel records in addition, it assists 
and advises staff with problems and interpretation of policies and 
procedures relating to personnel and maintains liason with minis 
try personnel and payroll.

OMNR Purchasing

The Ontario Ministry of Natural Resources Purchasing Office of 
the Administrative Services Branch is responsible for the expedit 
ing of all survey requisitions for goods and services. It is the duty 
of the purchasing officers to inquire into the most economical and 
readily available sources of goods and services required by the 
Survey's staff. This is achieved through liason with the Financial 
Services Branch and the Financial Section of the Planning and 
Administration Section.
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Map Unit, Public Service Centre
The Public Service Centre of the ministry's Administrative Serv 
ices Branch is located in the Whitney Block, Queen's Park, To 
ronto, Ontario. Its chief responsibility is serving the public in its 
role as the distribution centre of Survey and Ministry publica 
tions. Specifically the centre deals with both over the counter in 
quiries and written requests for publications, maps, aerial photo 
graphs, and price lists. In co-operation with the Scientific Review- 
Office and its counterpart at the Geological Survey of Canada, 
the Public Service Centre arranges for the sale of federal-provin 
cial joint map and open file releases.
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Stock Room
A function the stock room fulfills for OGS is the distribution of the 
Survey's publications to Regional and Resident Geologists, Min 
ing Recorders, and Ministry personnel, and to other recipients 
around the world. Scientific Review Office personnel maintain a 
publications exchange with other geological surveys, mine bu 
reaus, universities, and museums in Canada, the United States, 
and selected European, Asiatic, and African countries.

In conjunction with the Public Service Centre the stockroom 
also fills all written requests for survey reports and maps.

Remote Sensing
The Ontario Centre for Remote Sensing (OCRS) is an applied 
research and service organization whose primary responsibility is 
to establish and promote the benefits of remote sensing for the 
province. It also serves as the official link between the federal and 
provincial remote sensing programs.

The Centre is made up of a team of multi-disciplinary scientists 
specializing in image interpretation. These staff members conduct 
research, consult, and teach as sponsored by clients; clients are 
chiefly from government office.

During 1976-1977, the OCRS data bank continued to increase. 
Remote sensing data, the producton of advanced technology, are 
generally obtained from spaceborne and airborne platforms. To 
date OCRS airborne capabilities include multi-spectral or multi- 
emulsion imagery, colour infrared photography, and thermal 
sensing. Other sources for the OCRS data bank include Landsat l 
and 2 imagery, Skylab frames, as well as spaceborne colour infra 
red frames and strips of radar imagery.
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One of the highlights in the Centres' project work is the under 
taking of an extensive mapping program of the surficial geology 
and wetlands of northwestern Ontario, a part of the "West Patri 
cia Land Use Plan".

Mass Mailing (MGS)

Mass Mailing is a service of the Government Mail Service of the 
Ministry of Government Services. This section looks after all mass 
or bulk mail the entire government. In conjunction with the 
Scientific Review Office of the Geoservices Section of the Ontario 
Geological Survey it is responsible for the distribution of the 
Survey's publications release notices. Approximately 1,700 publi 
cations release notices inform interested parties throughout North 
America, and many other parts of the world, of each upcoming 
release of Survey publications.

Printing Services Branch (MGS)

The Printing Services Branch of the Ministry of Government 
Services provides a full range of printing services for all ministries 
and government agencies. The branch can provide everything 
from printing specifications to the procurement of the finished 
publication. The Scientific Review Office provides printing spec 
ifications for all OGS reports, maps, brochures, and other publica 
tions and the Printing Service Branch carries on from there.

The Printing Services Branch is responsible for the tendering of 
each printing job and acts as an intermediary between the various 
ministries and the private sector of the printing industry. The 
branch, in its role as go between, is responsible for approving the 
prices charged on invoices, and to a certain extent, takes responsi-
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bility for the quality control of the product. Processing of invoices 
for each printing job is the last step in the diverse duties of the 
Printing Services Branch.

Regional and Resident Geologists

The Regional and Resident Geologists are located in twelve re 
gional administrative centres and subcentres distributed through 
out the province as shown in Figure l. The chief responsibility of 
these offices involves the gathering of all reports submitted for as 
sessment work credits by mining and exploration companies on 
land within their districts. The reports are kept on file for rapid 
dissemination to the public. The office files also include mineral 
exploration company prospectuses, submissions to the Ontario Se 
curities Commission, and property examinations by the Regional 
and Resident Geologists.

Other responsibilities include geological mapping, assisting in 
the instruction of local mineral exploration classes, and participa 
tion in the preparation of mineral inventories and geological com 
pilation maps. Other duties include consultative services on re 
gional development boards, conservation authorities, and 
municipal planning organizations. An annual report dealing with 
current exploration work, property examinations, information 
collected during the year, and other items of interest in mineral 
exploration is also a prime responsiblity. This annual report is 
published each spring by the OGS.

Mining Recorders

Mining recorders' offices are maintained in regional administra 
tive centres and in some mining centres of the province. The chief 
responsiblity of these offices is the evaluation and approval of as 
sessment work credits requested by mining and exploration com 
panies for assessment work carried out in the recorder's mining di 
vision. Other responsiblities include the accurate maintenance of 
mining claim applications and approvals in the records, the up 
dating of area maps and document files covering all mining claim 
activity within the mining division, and the issue and control of 
all quarry permits for the removal of aggregate material on crown 
land.
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SUMMARY

The effectiveness of the investigations carried out by the Ontario 
Geological Survey can be viewed in terms of:

 employment opportunities and revenue generated by explora 
tion and mining activity.

 judicious land use planning
 protection of life and property resulting from knowledge of ge 

ologically hazardous materials and processes.
Millions of dollars of revenue are generated by the geological 

input of the Survey toward exploration for and production of met 
allic and non-metallic minerals, fuels, and industrial minerals.

The Marmoraton Iron Mine is an outstanding example of how 
a relatively small expenditure by the Government surveys resulted 
in iron production of considerable value to the Canadian econ 
omy and substantial tax revenue to both federal and provincial 
governments. The total cost of the initial survey was approxi 
mately S45,000, two thirds of which was contributed by the for 
mer Ontario Department of Mines. The gross value of production 
to end of March 1978 is estimated at #203,000,000. The produc 
tion value from this iron mine alone is 2 1/2 times the total cost of 
all geological surveys by the Ontario Government from 1892 to 
the end of 1976 (estimated at #88,381,000).

Thus the geoscience surveys conducted by the Ontario Geologi 
cal Survey search for environments and define favourable targets 
for mineral exploration. The geoscience information provided in 
the form of survey maps and reports frees the mining and explora 
tion industry from the repetition and waste of each company un 
dertaking their own reconnaissance and detailed field mapping 
program. Conservative estimates by the mining industry indicate 
that the government data represent a 25 percent discount on the 
industry's exploration dollars in Ontario. Aside from allowing 
funds to be channelled into the more direct aspects of exploration, 
the investigations carried out by the Survey often act as an explor 
ation catalyst for the benefit of the Ontario economy. 
Whether or not a mine is created as a result of a geological survey 
in a particular area, expenditures by industry from claim staking 
and assessment work alone generally exceed the cost of the survey.

The benefits derived from Survey activity in the areas of land 
use planning and the identification of geologic hazards cannot be 
assessed in dollar value terms.
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Data collected by the Ontario Geological Survey is of consider 
able importance to Government's role in resource management 
and strategic land use planning. Geoscience information, fed into 
the provincial and municipal planning process at the initial 
stages, ensures that mineral resource commodities, such as sand, 
gravel and aggregate, are properly identified and assessed and 
that land with high to moderate mineral potential is not removed 
from the exploration process that discovers new orebodies.

Geoscience studies by the Survey aid in the identification of 
areas containing geologic hazards or of areas where these hazards 
can be expected to occur. Thus, field investigations, conducted by 
regional geological staff in Eastern Ontario of land underlain by a 
sensitive marine clay, have identified areas of hazardous, unstable 
slopes. This information forms part of the input into judicious 
Government land use planning to determine where construction 
will be allowed to avoid loss of life and property.

Field investigations at Elliot Lake and Bancroft identify areas 
of known radioactivity mineralization which may be related to 
undesirable levels of radon gas and radiation. These data are ana 
lyzed and supplied to other Government ministries for planning 
purposes.

Without this scientific base provided by the Survey, mineral ex 
ploration in Ontario would be a very expensive random hit-or- 
miss process. Geoscience surveys ensure that the discovery of min 
erals, instead of being a haphazard process, is the logical outcome 
of scientific analysis of geological processes.

The Ontario Geological Survey continues to make a positive 
contribution towards expanding our knowledge of the geology 
and mineral resources of this vast province.
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DIRECTORY OF SERVICES
Assessment Files Research Office 965-6139 (Area Code 416) 
Base Metal Deposits 965-5503 
Computer-base Files 965-4641 
Copper Deposits 965-5503 
Data Retrieval 965-4641 
Deputy Minister, Ministry of Natural Resources 965-2704 
Diamond Drill Logs 965-6139 
Education, Geological 965-4641 
Engineering and Terrain Geology 965-1182 

Executive:
Assistant to Minister, Ministry
of Natural Resources 965-2704
Executive Co-ordinator, Mines Group 965-4271

Files:
Assessment Work, Mineral Exploration 965-6139
Mineral Deposit Records 965-4641

Geochemical Surveys 965-1697 
Geological:

Branch Director 965-1283
Field Parties 965-1321
Lecturer 965-4641
Surveys 965-1321

Geologist, Chief 965-1321
Geology:

Engineering 965-1182
Environmental 965-1182
Maps, unpublished 965-4536
Mineral Deposits 965-1466
Paleozoic 965-1182
Phanerozoic 965-1182
Precambrian 965-1321
Quaternary 965-1182
Terrain 965-1182

Geomathematical Data Processing 965-4641
Geophysical Surveys 965-1697
Geoscience Data Centre 965-4641
Geoscience Research Grant Administrator 965-5485
Geoservices 965 -5601
Gold Deposits 965-5503
Gravel and Sand Pits 965-1182
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Indexing, Ontario Index to Geoscience Data 965-4641
Industrial Mineral Deposits 965-5503
Information, Ministry, General 965-3315, 965-2756
Iron Deposits 965-5503
Lead Deposits 965-5503
Library, Mines 965-1352 
Mineral:

Education Classes 965-4641
Exploration Assistance Program 965-5503
Resources Records 965-4641

Minister, Ministry of Natural Resources 965-1301
Miscellaneous Metallic Mineral Deposits 965-5503 
Nickel Deposits (705)566-2580 (Sudbury)
Precambrian Geology 965-1321
Precious Metal Deposits 965-1466
Publications (Distribution) 965-6511, 965-1349
Regional Geologist Services 965-1546
Resident Geologist Services 965-1546
Review Geologists 965-4536
Sand and Gravel Deposits 965-1182
Scientific Review 965-4536
Student Employment 965-1321
Silver Deposits 965-5503 
Surveys:

Geochemical 965-1697
Geological 965-1321
Geophysical 965-5503

Thorium Deposits 965-1466
Titanium Deposits 965-5503
Uranium Deposits 965-1466
Zinc Deposits 965-5503
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GEOLOGICAL BRANCH PUBLICATIONS

1. Preliminary Maps: (a) Published soon after the return of
the geologists from the field. 

(i) Precambrian Geology Maps 
(ii) Quaternary Geology maps 
(iii) Paleozoic Geology maps

b) Published after the field data is compiled and interpreted. 
(i) Geophysical maps including Aeromagnetic maps, Resis 

tivity maps, and Gravity maps. 
(ii) Geochemical maps 
(iii) Bedrock Topography maps 
(iv) Drift Thickness maps 
(v) Granular Materials Resource maps 
(vi) Data Series maps
(vii) Waste Disposal Suitability maps (planned) 
(viii) Mineral Deposits Series maps including Ontario Min 

eral Potential and Mineral Distribution maps

2. Final Coloured Geological maps, with or without a Geoscience 
Report, and Geological Compilation maps.

3. Special maps - showing a specific geological aspect.
4. Open File Reports as well as Open File Work Sheets.
5. Ontario Geological Survey Reports (formerly Geological or 

Geoscience Reports)- including Geophysical and Geochemical 
reports.

6. Ontario Geological Survey Mineral Deposits Circulars (for 
merly Mineral Resources Circulars).

7. Ontario Geological Survey Studies (formerly Geological Circu 
lar Series and Industrial Mineral Report Series).

8. Ontario Geological Survey Miscellaneous Papers including 
Annual Summary of Field Work and Annual Report of Re 
gional and Resident Geologists, etc.

9. Ontario Geological Survey Guidebooks.
10. Miscellaneous publications including, pamphlets and bro 

chures, the annual Rocks and Minerals Information, and the 
Ontario Mineral Review. List of Publications, Publications 
Price list, etc.
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