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THE GEOLOGICAL BRANCH 

ITS HISTORY, SERVICES, AND OPERATIONS

By 

J.E. Thomson1

INTRODUCTION

Ontario's importance and prosperity is generally attributed 
to the capabilities and accomplishments of its citizens. Less 
obvious than these human resources is the extent to which the 
potential for accomplishment is influenced by geological factors. 
The shape of the land surface, together with the distribution 
and kind of rocks, minerals and soils, provide much of the basic 
physical environment of the people. By adding the factors of 
climate and water supply it can be largely determined what man 
can accomplish in any given region. There is thus an obvious 
and direct correlation between Ontario's standard of living and 
its geology.

Ontario is well endowed with many of the mineral resources 
and geological features that are needed for its economic 
development. The Geological Branch of the Ontario Department of 
Mines is the agency responsible for the study of these resources. 
Its main function is to provide all possible assistance to those 
engaged in the discovery, development, and utilization of the 
province's mineral wealth. This involves geological, geochemical 
and geophysical mapping, scientific studies, collection and 
dissemination of information on mineral deposits, and public 
education on matters related to the mineral industry. The 
regulatory duties of the Branch are confined to the approval of 
geoscientific data submitted for assessment work credit. The 
duties of the Branch are not regulated by any statute. Basic 
scientific studies are involved in all field, laboratory, and 
office work and are not neglected; however, economic rather 
than academic considerations are regarded as of prime importance. 
Another role of the Branch is to publicize the cultural aspects 
of the province's geology through non-technical publications, 
maps, brochures and guidebooks.

In Ontario the traditional procedure has been to leave all 
the operational functions of the mineral industry from

^Director, Geological Branch, Ontario Department of Mines, 
Toronto.
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prospecting to metal marketing to private enterprise. The 
government 1 s role has been confined to the administration of 
fair regulations and the supplying of requisite services. In 
accordance with this policy the Geological Branch does not do 
any direct exploration or development of mineral resources. 
It also does not do any work that would interfere with the 
livelihood of private consultants. The Branch collaborates with 
the Geological Survey of Canada to ensure that there is no 
overlap in geoscientific services to the public. By agreement 
the Federal government is responsible for basic research that 
could be equally applicable to other provinces while the Ontario 
geological services are directly applicable to the development 
of the province's mineral resources.

Contrary to the practice of most other governments, in 
Ontario the geology of oil, gas, and groundwater is not handled 
by the Geological Branch of the Department of Mines. Geologists 
are also employed by other Ontario government agencies, mainly 
the Departments of Highways and Lands and Forests, the Hydro- 
Electric Power Commission, and the Water Resources Commission.

HISTORICAL REVIEW

The first geological work in Ontario was done by members of 
the Geological Survey of Canada which was founded in 1842. 
Their work commenced in 1843 in southern Ontario but soon was 
extended into the northern Precambrian regions. As mineral 
discoveries were made and the mining industry became more 
important a Royal Commission on the Mineral Resources of Ontario 
was set up in 1888. In a report published in 1890 the 
Commission recommended the establishment bf a provincial Bureau 
of Mines and also "a geological survey of the province with 
particular reference to its economic minerals". Regarding the 
qualifications of a geological officer it stated that "the 
geologist should be well versed in the geology of the province 
and should have a sufficient knowledge of mines and mineral 
deposits in general to enable him to give useful advice, when 
desired, to those actually engaged in mining, or to persons 
proposing to work undeveloped properties. From his responsible 
office and neutral position such advice would naturally carry 
more weight than that of experts employed as special pleaders, 
no matter how well qualified they may be".

The 1890 report also contained a 70-page description of 
the geology of Ontario by Dr. Robert Bell, Assistant Director 
of the Geological Survey of Canada, and an additional 133-page 
report on the mineral resources of the province. This first 
summary served as a useful basis for future geological 
investigations.
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In 1891 the Ontario legislature acted upon the Royal 
Commission's report and established a Bureau of Mines as a 
division of the Department of Crown Lands. As defined by 
statute the purpose of the Bureau was "to aid in promoting the 
mining interests of the province". This arrangement continued 
until 1919 when a separate Department of Mines was created. In 
accordance with its original directive the policy of the 
Geological Branch has been primarily towards the examination of 
actual and potential mineral-bearing areas rather than systematic 
geological mapping of the province from boundary to boundary. 
Until 1902 these reports were prepared by mining inspectors, 
officers of the Geological Survey of Canada, and university 
professors employed on a part-time basis.

The appointment of Willet G. Miller as Provincial Geologist 
in May 1902, marked the commencement of geological surveys in 
Ontario on a permanent and systematic basis, culminating in the 
work of the present Geological Branch. Miller eventually became 
a world-renowned geologist and his work had an enormous influence 
on the scientific advancement and mineral development of Ontario 
and Canada. His appointment came at a time when mining activity 
in Ontario was at a low ebb. The total value of mineral 
production in Ontario in 1902 was slightly in excess of thirteen 
million dollars. Recent disappointing gold rushes to south 
eastern and northwestern Ontario had prompted many prospectors 
to abandon Ontario for the lure of the Klondike. There was 
public scepticism about the mineral possibilities of the 
province. Miller's appointment was a case of the right man at 
the right time. Within the next decade the public attitude 
underwent a remarkable change and Miller* s geological work had 
an important bearing on this transformation.

A report covering Miller* s geological work in northeastern 
Ontario in 1901, when he was employed by the government on a 
part-time basis, forecast the discovery of mines. He started 
the series of events that followed by first recognizing the rich 
silver veins at Cobalt in October 1903, and immediately informing 
the public about them. Within the next few years his advice to 
prospectors that Cobalt would be a "shallow" camp, but that good 
possibilities existed in neighbouring areas encouraged them to 
search and make discoveries at Larder Lake in 1906, South 
Lorrain in 1907, Gowganda in 1908, Porcupine in 1909, Kirkland 
Lake in 1911 and Matachewan in 1916. Miller and his younger 
colleagues, C.W. Knight, A.G. Burrows, and P.E. Hopkins followed 
the prospectors into these areas and worked out the geological 
features and ore relationships. Miller eventually became 
widely recognized as a scientist, an authority on Precambrian 
geology, a wise administrator, and a great public servant. He 
thus established a high standard and reputation for the work of 
Departmental geologists. By the time of his death in 1925 a 
wealth of information on the geology of the province was 
available through the maps and reports that had been published.
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In succeeding years the discovery of other mining camps and 
widespread mineral exploration created the necessity for more 
geological surveys. However the permanent geological staff 
remained small in numbers and consisted of only four persons 
until the end of the Second World War. Up to this time much of 
the geological mapping was done by seasonal appointment of 
qualified leaders, mainly university professors and graduate 
students. In the decade from 1950 to 1960 the staff remained 
constant at eleven permanent geologists but by 1970 the number 
had increased to 42. The staff now contains specialists in 
many different areas of the geosciences such as geophysics, 
geochemistry, industrial minerals, environmental geology, data 
processing, mineral inventories, scientific editing, and 
geological lecturing.

The first resident geologists 1 office was opened at Port 
Arthur in 1943. Gradually the number of these offices was 
increased until at present there are eight resident geologists' 
districts covering the entire province. Some field geologists 
of the Geological Surveys Section are located at the district 
offices. For many years the educational program of the 
Department has been under the direction of the Geological Branch. 
This has been expanded from the original Prospectors* Classes 
to cover the whole field of mineral exploration and now includes 
field courses and special classes for Indians, students, and 
other interested groups. The Branch's cartography unit has 
been expanded in proportion to the increase in geological staff 
so that the production of coloured maps may be maintained. In 
1970 the complement of this unit was 45 persons.

In 1966 the introduction of helicopter-supported field 
parties greatly improved the speed and working conditions of 
geological surveys in the remoter parts of the province. A 
decade ago it was thought that 30 years would be required to 
have geological map coverage of the province. The use of modern 
techniques and equipment in crash projects, called Operations, 
has so speeded this work that complete coverage of northern 
Ontario is expected by 1973, although much of this will be 
reconnaissance mapping.

GEOLOGY AND MINERAL RESOURCES OF ONTARIO

The total area of Ontario is 412,582 square miles; 83 
percent is land and 17 percent is covered by water. The 
province extends 1,000 miles from east to west and 1,050 miles 
from south to north. The Precambrian Shield covers all of 
northern Ontario except the Hudson Bay lowland and a small area 
near Lake Timiskaming and extends into southern Ontario north of 
a line drawn from Georgian Bay to the eastern end of Lake 
Ontario. Approximately two-thirds of the province is underlain 
by Precambrian rocks and one-third by Paleozoic and younger
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formations; much of the Shield is rugged with rocky hills and 
innumerable lakes; all of the province has been glaciated. The 
Precambrian rocks of northern Ontario are a source of great 
mineral wealth, mostly as metallic minerals, whereas southern 
Ontario's contribution is mainly industrial minerals. These 
features are indicated on geological and mineral maps of Ontario 
published by the Geological Branch.

Ontario has always been the leading mineral producer among 
the Canadian provinces. The all-time value of this production 
to the end of 1969 amounted to more than 22 billion dollars. 
The annual value of the province's production passed the billion 
dollar mark in 1968 and attained a record of 1.34 billion in 
1968. Metals contributed 82.6 percent of this amount. In 1969, 
17 metals were produced with nickel, copper, iron ore, zinc, 
silver, gold, platinum metals and uranium in descending order of 
importance. In the same year, 18 non-metallic minerals, fuels 
and structural materials were produced. In 1969, Ontario had 
77 producing mines, 124 quarries, and 632 clay, sand and gravel 
pits; a total of 906 mining industry operations provided 
employment for 50,995 people. In addition there is always a 
great deal of mineral exploration in progress throughout the 
province. It is in various stages from claim staking through 
assessment work, diamond drilling, and underground development. 
This work is described each year in the annual review of the 
Department of Mines.

The above background information reveals that the Geological 
Branch is involved with a dynamic industry that requires much in 
the way of data and services. In order to function satisfac 
torily the Branch members must work in close co-operation with 
the people in the industry to satisfy their requirements for 
planning and executing mineral exploration and development 
programs. Information is also needed by other Departments of 
government for resource planning and management, the location of 
new roads, power lines, townsites, air strips, recreational 
areas, legislation, municipal affairs, etc.

ORGANIZATION AND OPERATIONS

For administrative, operational, and budgetary purposes, 
the Geological Branch is divided into six sections, each 
supervised by a Chief of Section. A general administration 
unit, under the Branch director, deals with the overall 
co-ordination, policy, and matters that are outside sectional 
control. The duties of each of these units are described 
separately below, but, in practice, there is a certain amount of 
intersectional contribution to many Branch projects. The names 
and positions of all senior Branch members are listed in the 
staff directory in the Departmental annual review, issued in 
the early months of each year. This may be obtained free from
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the Publications Office.

General Administration

From 1902 until 1961 the general administration of the 
Branch was under the Provincial Geologist. In 1961 this position 
was abolished and the administration was placed under the Director 
of the Geological Branch. Provincial Geologists and Branch 
Directors have served as follows: W.G. Miller from 1902 to 1925, 
A.G. Burrows from 1925 to 1933, H.C. Rickaby from 1933 to 1938, 
M.E. Hurst from 1938 to 1966, and J.E. Thomson from 1966 to date.

The Director deals with major policy and organizational 
decisions and maintains a liaison with the Deputy Minister and 
Minister as well as other Branches and Departments. He 
supervises budgetary and personnel matters and major contractual 
agreements with other organizations. Under the framework of the 
general policy, each Chief of Section has the responsibility of 
planning his own programs, prepares a budget, selects his staff 
and equipment, and operates his unit. Intersectional matters 
are dealt with at Chiefs of Sections meetings that are held at 
regular intervals.

All major contractual agreements with private organizations 
or joint Federal-Provincial projects are under the Director's 
jurisdiction and included in the budget for general administra 
tion. An example of this kind of program is the joint aero 
magnetic survey by the Ontario Department of Mines and the 
Geological Survey of Canada in northern Ontario from 1962 to 
1969. The contract was awarded to private firms that specialize 
in this type of survey. Government technical supervision and 
checking was handled by the Geophysics Division of the Geological 
Survey of Canada. This was a satisfactory arrangement and, 
hopefully, might be followed in future regional airborne 
geophysical surveys or other programs involving specialized staff 
and equipment.

The cost of operating the Geological Branch for the last 
five fiscal years (April l to March 31) is given below. This 
covers salaries, travelling expenses, and maintenance, including 
the cost of all field work and publications, but excluding the 
cost of laboratory work.

Fiscal Year Amount

Ending March 31, 1970 $ 1,797,500
Ending March 31, 1969 1,600,164
Ending March 31, 1968 1,467,280
Ending March 31, 1967 1,214,703
Ending March 31, 1966 1,001,481
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The Branch does not have any revenue but the government 
recovers a small part of this expenditure through the sale of 
geological maps and reports.

Since 1961 the Assistant Director has also been the Chief 
Geologist. He co-ordinates Branch projects so that all are 
subjected to uniform regulations and procedures. When a project 
is set up the specifications are stated so that there will be an 
orderly flow of the work from inception to publication; this may 
cover a period of several years for some projects. For example, 
in the case of a map area, the boundaries are specified, the 
leader is named, the assistants and equipment stated, basemap and 
publication scale are designated, the deadline for submission of 
preliminary and final manuscript is agreed upon, and the type of 
final publication is stated. Lists of Branch projects giving all 
these particulars are prepared periodically by the Chief 
Geologist. Over 100 such projects are now in progress annually 
within the Branch; they include both office and field assignments.

It is recognized that a continuing educational program is 
essential for all members of the Branch in order to become 
informed about new developments, techniques and ideas. Attendance 
at conventions, conferences, field trips, seminars, and discussion 
groups is encouraged, provided that project deadlines are met. 
A geological field trip is held annually to different parts of 
the province. This provides the staff with an opportunity to see 
the local geology and mines, and also for meetings and discussions 
with the local people of the mineral industry. It is a useful 
form of communication between government and industry that leads 
to closer co-operation and understanding.

Geological Surveys Section

This is the largest Section in terms of geological manpower 
and budget because the preparation of geological maps and reports 
has always been, and will continue to be, the main function of 
the Branch. More than one-half of the geologists and over one- 
third of the Branch budget are assigned to the work of this 
Section. Therefore the Chief Geologist is also Chief of this 
Section. Its activities are largely confined to northern Ontario. 
Each summer from 20 to 25 field parties are sent out. Planning 
for these is commenced a year or more in advance because much 
office work is involved before the party leaves for the field.

The location of field parties is controlled by several 
factors. There is a long-range plan for systematic map coverage 
of the entire province but the known mineral belts are given 
highest priority and the most detailed examination. Current 
exploration activity is an important factor in locating some of 
the parties because the best time to do field work is when



- 13 -

exploration companies are also active in the area and can provide 
much information. Care is taken to distribute the annual field 
program to all parts of the province.

A field party generally consists of 5 persons, the leader, 
senior assistant and three junior assistants, but helicopter- 
supported operations may have up to about 15 members. The 
assistants are recruited from university Departments of Geology, 
Geophysics, and Mining Engineering; most of them come from 
Canadian universities but a few from outside Canada are generally 
employed. At the end of the field season a Summary of Field Work 
is published giving the results of the summer's survey. 
Uncoloured preliminary maps with marginal notes are issued not 
later than six months after the end of the field season. Some 
projects may require two or more seasons of field work before a 
final report is prepared. Final reports are published in a 
special series and are accompanied by coloured geological maps 
and other illustrative material. A manual entitled "Instructions 
to Leaders of Field Parties" gives detailed information on all 
aspects of the field operations.

Preparation of the final maps and reports for publication 
by the Cartography and Review and Resources Sections may take 
from two to three years so most reports are placed on open file 
about a month or so after the manuscript has been received and 
approved for publication. The open file report is available for 
reading at the Departmental library in Toronto or at the office 
of the resident geologist in whose district the area is located. 
Photocopies of all or part of these reports may be obtained at 
the user's expense. Owners of mining properties may obtain a 
copy of the geology of their ground as soon as the mapping is 
completed by submitting a written application to the Branch 
Director. By following these procedures the information is made 
available to the public as quickly as possible.

The work of geological field parties in the remote parts of 
the province has always been arduous. Long hours of rough bush 
travel, the vagaries of the weather, primitive living conditions, 
long periods of isolation from families, puzzling and complex 
geology, and other difficult working conditions require under 
standing and sympathetic consideration from supervisors and 
government officials. In recent years the Branch policy has 
been to alleviate as much as possible the drudgery of field work 
by improved working conditions. Good camping equipment or 
lodgings, the best of food, communications, instruments, and 
transportation, the easing of the work load, the introduction of 
isolation allowances and other concessions have done much to 
compensate for the lack of other amenities during the field 
season.
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Industrial Minerals Section

An industrial minerals geologist was appointed to the 
Geological Branch in 1948 but the Section was not set up until 
1966. It handles all matters pertaining to the industrial 
minerals resources of the province. Because of limited staff and 
the demand for these minerals in urban areas, the work of the 
Section has been largely devoted to southern Ontario. Sand, gravel 
and clay deposits are products of glaciation so this Section also 
makes detailed studies of Pleistocene geology. It does most of the 
work on the rocks of Paleozoic age which contain salt, gypsum, 
silica, limestone, stone and other industrial minerals.

The Section has become much involved in environmental and 
engineering geology and with matters dealing with the establish 
ment, operation, and rehabilitation of pits and quarries and 
with mineral resource zoning. To assist in this work, a series 
of industrial mineral resource maps and reports are being 
prepared. Reports on most of the industrial mineral commodities 
in the province have been published and are revised periodically.

The Section sends out field parties during the summer months 
and the party leaders prepare maps and reports in much the same 
way as the Geological Surveys Section. The importance of 
industrial minerals is indicated by the fact that they account 
for about one-fifth of the value of Ontario's annual mineral 
production. In the future the work of this Section will be 
extended into northern Ontario, commencing in the vicinity of 
the larger centres of population.

Resident Geologists' Section

Resident geologists are located in eight offices distributed 
throughout the province as shown in Figure 3. Their main function 
is to gather and disseminate information on the geology and 
mineral resources of their districts. Copies of all reports 
submitted by mining and exploration companies for assessment 
credit purposes on properties in their districts are kept on file 
for public examination. These reports cover geological, geo 
physical and geochemical surveys, drilling records, assay data and 
various kinds of manual work. The files also contain company 
prospectuses, reports submitted to the Ontario Securities 
Commission, reports on property examinations by the resident 
geologist, reports donated by companies and individuals, and 
miscellaneous news items.

The boundaries of the resident geologists' districts conform 
with those of the mining recorders' districts except in the 
vicinity of Sioux Lookout where there is an additional recorder* s 
office. The resident geologists do geological mapping on a
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restricted scale so as not to interfere too much with their 
other duties. They assist with local mineral exploration classes 
and participate in the preparation of mineral inventories and 
geological compilation maps. Discussions with visitors on local 
geology and mineral resources and correspondence on these matters 
are an important part of their work. Participation in local 
activities related to the mineral industry, leadership or 
assistance on geological field trips and talks at educational 
institutions or conventions are other duties that may have to be 
performed. Drill core specimens and drill logs submitted for 
assessment credit are kept for public examination. A manual 
entitled "Instructions to Resident Geologists" gives detailed 
information on the duties of resident geologists and the 
operation of their offices.

An annual report of each resident geologist*s district is 
published. It deals with current exploration work, property 
examinations, lists of information collected during the year and 
other items of interest in mineral exploration.

At most of the districts the resident geologist, mining 
recorder and mining inspector are located in the same building. 
Eventually they will be linked with Departmental headquarters 
at Toronto through a telecommunications system. Resident 
geologists generally have either full-time or part-time assistants. 
These may be students of geology, geological technicians, or 
draftsmen. One or more field geologists of the Geological Surveys 
Section may also be stationed with the resident geologist.

Review and Resources Section

This Section was established in 1967 and consists of three 
units: resources, review, and preliminary maps and reports.

The resources unit is responsible for the geological 
compilation and collection of data on metal deposits. It 
undertakes, supervises or co-ordinates broad regional studies 
and prepares for publication the mineral map and geological map 
of Ontario, and the 2-mile and 4-mile geological compilation 
sheets. In actual practice much of the original compilation 
work is done by members of other Sections and funnelled to this 
Section for final editing.

A plan for a co-ordinated series of 4-mile coloured 
compilation maps of northern Ontario was adopted in 1960 and 
the first map of the set was issued in 1964. Most of these 
maps have now been published although some are still available 
only in preliminary form. Periodic revision is essential and is 
now in progress for some of the sheets. The maps contain 
information on rock formations, structures and mineral deposits;
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marginal notes and geological sections make them more useful. 
They are the most popular maps issued by the Department.

Mineral resource circulars are compiled by various members 
of the Branch, then reviewed, edited and produced by the Review 
and Resources Section. Inventories have either been published 
or are in preparation for all the main metals and industrial 
minerals produced in Ontario. Periodic revision of inventory 
data is required but these reports may become unnecessary when a 
computerized data processing service within the Department is 
fully operational.

The review unit consists of two scientific editors and a 
processing clerk-indexer. They are responsible for the letter 
press reproduction of all manuscripts approved for publication 
in the "Geological Report" and "Industrial Minerals Report" 
series. The editors review the final manuscripts with the 
authors so that the standards and specifications established by 
the Branch are maintained. A manual entitled "Instructions to 
Authors" gives specific information on how the manuscript maps 
and reports must be prepared. Preparation for publication 
generally takes two to three years mainly because of the length 
of time needed by the Cartography Section to produce the 
coloured maps that accompany the reports. Reports for multi- 
graph reproduction such as mineral resource circulars, many 
industrial mineral reports and miscellaneous papers are prepared 
by the Section for rapid publication, that is, one to two months 
after the manuscript is received. These publications are 
generally not reviewed by the scientific editors and do not 
contain coloured geological maps.

The preliminary map and report unit consists of a supervisor 
and three commercial artists who are experienced geological 
draftsmen. Its main function is to produce uncoloured preliminary 
maps and, to a lesser extent, figures and sketch maps for 
multigraph reports and illustrations for convention papers. Here 
again the emphasis is on rapid publication. The open file reports 
issued by the Department are also handled through this unit and 
therefore do not come under the scrutiny of the scientific editors.

It should be noted that the quality of the unedited maps and 
reports may sometimes be inferior to those that are edited, 
especially if prepared by junior members of the staff who have 
had little experience in this work. By checking the map against 
the manuscript, the references, and data available from other 
sources, and by suggesting revisions of the text to clarify 
meaning or correct mistakes, the quality of the publication may 
be considerably improved by the scientific editor.

The following table gives the numbers of main Branch 
publications in recent years:
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1967 1968 1969

Geological Reports 8 17 8
Industrial Mineral Reports 234
Mineral Resources Circulars 351
Miscellaneous Papers 5 9 10
Preliminary Maps 70 71 89
4-Mile Compilation Maps l 5
Open File Reports 15 10 17

All reports and maps (except open file) are on sale at the 
Publications Office of the Department. Records are kept of the 
number of sales of each publication. These serve as a guide in 
planning Branch activities and in the number of copies that should 
be printed. Cost figures are also kept for each project and are 
used to fix the selling price of the corresponding publication. 
It is Departmental policy that the sales price of all publications 
is only a small fraction of the overall cost of the project. 
Publications are provided free to the libraries of educational 
institutions and go to many parts of the world.

Data Retrieval and Education Section

This Section was set up in 1966 and was Initially named the 
Information and Education Section; it has a two-fold function. 
One of the primary objectives was to inaugurate automatic data 
processing of the vast amount of geological and mineral resource 
information so the name was later changed to its present form. 
From the beginning, members of the Section have worked with a 
national committee that was developing a national system for the 
storage and retrieval of geological data in Canada.

In the Data Retrieval program, pilot projects were first 
carried out on specific commodities such as limestone, iron ore 
and silver. Mineral deposits files had also to be assembled on 
the various metal mines and occurrences in Ontario. This 
involved the recording of data on several thousand deposits on 
specially designed forms. A co-operative project with the 
National Advisory Committee on Research in the Geological Sciences 
was carried out at the University of Western Ontario using the 
files on the silver deposits of Ontario. As a result of this 
research a satisfactory new free format system was designed for 
use throughout Canada. The features of this system are that the 
user designs his own form for input data, files may be expanded, 
merged, or resequenced without reprogramming or rekeypunching of 
data already in a computer processible form.

Indexing of Geological Branch publications and data files is 
also being done in conformity with the national system. When 
completed it should be possible to rapidly locate where all 
documents pertaining to a particular area, mineral commodity or 
subject are to be found.
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These data can also be used for further geological research 
purposes and for the rapid print-out of maps giving specific 
types or combinations of data requirements. After several years 
of preparatory work the Branch will soon be in a position to 
provide a modest computerized service to the public, and within 
a few years will be fully operational. Two mineral records 
geologists, a geological indexer, and part-time assistants are 
employed on the various aspects of data processing.

The educational program of the Department is supervised by 
this Section. Prospectors* Classes were commenced in 1894 and 
have been given almost continuously since that date. They were 
reorganized and up-dated in 1966. The name was also changed to 
Mineral Exploration Classes. At Toronto the instruction was 
separated into two units, a basic course for beginners and a more 
advanced course for persons with experience. Two full-time 
geological lecturers are now employed and give much of the 
instruction, but are assisted by experts from other Branches, 
Departments, universities and the mining industry. The advanced 
courses cover special topics of current interest; most of these 
talks are given by speakers from outside of the Department who 
are specialists in the matters under discussion. A few field 
courses are now given where those in attendance get practical 
training in claim staking, rock drilling, use of explosives, 
geological and geophysical mapping, use of air photos, and 
related matters. Special courses are also given for Indians 
at their reservations. To date most of them have been given in 
the far northern part of the province but it is hoped that the 
service can be extended to reservations in less remote areas.

One-day visits are made to most of the Junior Forest Ranger 
camps operated by the Department of Lands and Forests during the 
student summer vacation period. A service is provided at such 
places as the Bancroft Gemboree, rockhound clubs, career nights 
at High Schools, teachers conferences, and to campers in 
Provincial Parks. Students and Teachers kits dealing with 
Ontario* s geology and mineral industry are made available through 
the Publications Office of the Department. Boxes of rocks and 
mineral specimens for sale to the public are supplied. Large 
numbers of rock and mineral chip samples are distributed annually.

Members of the Geological Branch prepare a variety of non 
technical books, brochures, maps and information circulars for 
students, tourists, rockhounds and the general public. These 
are in the form of geological guidebooks to specific parts of the 
country or to provincial parks, or devoted to hobbies such as 
mineral collecting. They are particularly useful in educational 
programs and are sold in large quantities. Several additional 
popular publications are being prepared.
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Cartography Section

This Section is responsible for the preparation of coloured 
geological maps and also for the artwork and process photography 
used in all Departmental publications. The Geological Branch 
produces most of the Department's material for publication so the 
Cartography unit has been an integral part of this Branch in 
recent years although at one time it was part of a Publications 
Branch. Its chief function is to prepare the manuscript geological 
maps submitted by the field geologists for publication in the 
form of multi-coloured maps.

It should be noted that the Branch publishes two kinds of 
geological maps, uncoloured and coloured. The planning for an 
uncoloured map is quite different from that of a coloured 
production. For this reason when a map project is set up the 
type of final publication is decided and generally cannot be 
changed as the work progresses. If a map is to be finally 
published in colour the basemap must be prepared by the 
Cartography Section and the geological manuscript map must be 
eventually returned on this basemap, although there are certain 
survey adjustments and additions that the field geologist is 
allowed to make. The scale reduction from the manuscript map 
to the final coloured map is also specified and must be adhered 
to. Experience has shown that such regulations are essential 
for the orderly flow through the various stages towards 
publication. Without this supervision the inexperienced field 
geologist can clutter up a map with so much detail that it 
cannot be reproduced at a much reduced scale. If published at 
the field map scale the cost would be prohibitive so when excess 
detail is present the map must be considerably revised or redrawn 
by the geologist before it is acceptable to the cartographers. 
On the other hand, a map that will never be issued in colour may 
be prepared entirely by the geologist from original survey notes, 
air photos, etc., and he may show as much data as can be clearly 
discerned on it.

After approval for publication by the Sectional Chief the 
manuscript of a geological map is edited by the Scientific 
Editor of the Review and Resources Section and checked against 
the manuscript of the accompanying report. This generally 
involves some consultation with the author. When the map 
reaches the Cartography Section it is ready for the final 
design which is planned to keep reproduction costs to a minimum. 
Then cartographic technicians do the artwork from which printing 
plates will be made. They engrave lines by scribing red-coated 
mylar foils with a sharp stylis. These lines represent 
topography and geology, and also outline the areas for eventual 
colour. They also apply the lettering (place names, etc.) on 
overlays from sheets of type prepared by typesetters. These 
overlays are combined photographically to make lithographic 
printing plates. Although a final map may be printed in six



Cartography in Action

Plate 9



- 28 -

colours, the preparatory work is carried out on dozens of 
components. The completed film positives of the map go to a 
lithographing company for final printing on a contract basis. 
This method of map production has replaced the former tedious 
hand-drawing method and has resulted in sizeable saving in time, 
labour, and cost. The scribing is done by female cartographic 
technicians.

Most of the coloured geological maps are published at the 
scale of 1,000 feet, one-half mile, or one mile to the inch; 
compilation maps are at the scale of 2 or 4 miles to the inch. 
Maps covering the entire province have been published at 16, 20 
and 25 miles to the inch. As far as possible a standard colour 
system is used on all maps for specific rock groups, e.g. pink 
for granitic rocks, green for volcanic rocks, and grey for 
sedimentary rocks. All detailed maps have two-toned colouring; 
outcrops are represented in the solid colour and assumed 
extensions of rock units under overburden are indicated in a 
lighter tint. This may allow the user to make alternative 
interpretations of contacts and other geological features.

Departmental maps are intended to be useful "tools" for 
mineral exploration. For this reason great stress has always 
been laid on the showing of surveyed lines with respect to 
geological features. Care is taken to show township lines, 
surveyed claims, lots and concessions, power lines and the 
boundaries of well-established mining properties. If the scale 
of the map does not permit the showing of these surveys the 
known mineral occurrences are designated by number and ownership 
is listed on the map margin. All evidence of mineralization 
within the map sheet is also clearly indicated. Detailed maps 
show the location of drill holes, geophysical data, orebodies 
projected to surface and other features of economic interest. 
The inclusion of all these details adds considerably to the cost 
of map preparation but makes them much more useful to the public. 
Over the years Departmental geological maps have become recognized 
as among the best produced anywhere. Constant research in map 
preparation and experimentation with new techniques has been 
essential in order to attain these standards.

In addition to the coloured geological maps the Cartography 
Section produces lesser maps, charts, diagrams, figures and 
miscellaneous report illustrations. A recent innovation has 
been the publication of geological guidebooks in full colour. 
This work has been handled by the Cartography Section. A limited 
amount of cartographic assistance is sometimes given to other 
government departments that do not have map making units.
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THE INFLUENCE OF GOVERNMENT GEOLOGICAL WORK 
ON MINERAL RESOURCE DEVELOPMENT IN ONTARIO

It would be impossible to accurately evaluate the influence 
of the Department 1 s geological work on the progress of the mineral 
industry in Ontario since the turn of the present century. Over 
the years innumerable ideas have been implanted in the minds of 
mineral developers through the study of Departmental publications 
but only a few important discoveries have been directly credited 
to a government survey. This is not surprising because 
government workers do not carry on development work on the chance 
discoveries that are made in the process of making a geological 
map. They simply report the location and nature of such 
discoveries and let private enterprise develop them. Also 
government surveys are carried out on both public and private 
lands in order to obtain the regional picture and guide prospectors 
to the most favourable spots for detailed examinations.

Although government maps are sometimes used for pin pointing 
the location of drill holes, i.e. ore search and development, 
they are more widely used for the planning of prospecting and 
exploration programs, for the staking of claims, for the 
development, purchase, or sale of mining lands, or as an aid in 
the interpretation of geophysical or geochemical surveys. By 
periodically submitting questionnaires to the mining and 
exploration people the government agency finds out the most 
useful services it can provide for mineral resource development. 
The Geological Branch has always placed great importance on the 
closest possible co-operation with the mining fraternity and 
believes that the maximum exchange of information is essential 
for the best results. Much of the data that a government geologist 
puts on record is obtained from some other source then his own 
observation. So he acts as a channel of communications and in so 
doing may trigger a set of activities that eventually produce a 
mine.

Many instances could be quoted where a government geologist 
first reported the occurrence of metals at a specific locality 
or pointed out a favourable ore-making environment in an area 
that later became an important mine or mining camp. A few 
examples are as follows:

1. The 1903 report by W.G. Miller, Ontario 1 s first provincial 
geologist, on the discovery of silver at Cobalt had an enormous 
influence on the early development of the camp. Then at a later 
date his significant observations that the silver deposits would 
not extend to great depth persuaded prospectors to look elsewhere 
and discover Porcupine, Kirkland Lake and other camps.
2. The work of A.P. Coleman and other geologists at Sudbury 
clearly revealed the location of the nickel-copper deposits with 
respect to the rim of the irruptive and forecast the enormous 
mineral potential of the camp.
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3. Early geological surveys In the vicinity of Atikokan noted 
the iron ore "float" on the shores of Steep Rock Lake and pointed 
to the possibility of the orebodies under the lake bed that are 
being mined today.
4. Reconnaissance geological surveys at Manitouwadge reported, 
mineralization at the exact localities where important mines 
were later developed.
5. Geological maps of the Blind River-Elliot Lake area, made 
many years before uranium was found there, provided ̂ an immediate 
key to the location of other deposits of the camp following the 
original discovery.

Probably the most useful contribution of the government 
geoscientist to mineral development comes from verbal, rather 
than printed, communication with the public. In many respects 
his relationship to the people in industry is similar to that of 
the family doctor on family health matters. Being in a non- 
competitive position, he may be approached by company officials 
for advice and assistance on a confidential basis when exploration 
projects are in the planning or progress stages. These verbal 
discussions may be in the field, office, classroom, at a conference 
or through any other means of communication. The talks may range 
all the way from requests for specific data on what has already 
been done on a certain property to abstract theories on ore- 
making processes. Many years of experience have convinced the 
writer that more is accomplished in this way than by the reading 
of technical publications.

In his advisory capacity to government the Departmental 
geologist also plays a significant role on the ultimate 
development of mineral resources and the overall economy of the 
country. Based on his geological knowledge he is asked to give 
advice on land use planning, resource management, legislation, 
regulations, the location of roads, power lines, and parks, 
zoning for pits and quarries in urban areas, and other matters 
of far-reaching importance. Policy decisions on such services 
as regional airborne geophysical surveys, or long-range planning 
of regulations that will effect the consumption or conservation 
of mineral resources may have a considerable impact in the 
economic and social development of a district.

The scientific and cultural aspects of the geosciences must 
also be promoted to the fullest possible extent; government 
leadership in this field has always been significant but is not 
always appreciated. Basic geological research requires much 
data on the distribution and nature of rocks and minerals 
throughout the province. Basic and applied research are 
co-ordinated in many projects carried out by the Branch.

The importance of the practical training to students through 
governmental geological field work should not be overlooked. Well 
over 100 university students are employed and trained each summer 
by the Branch. Many senior students obtain research and thesis 
material for laboratory study at universities in order to obtain
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an advanced degree. Many geologists and officials of Canadian 
mining companies have obtained some of their basic training on 
Departmental field parties. The influence of Departmental 
Prospectors' Classes and Mineral Exploration Classes since the 
turn of the present century will never be exactly known but it 
must have led indirectly, and possibly unwittingly, to the 
discovery and development of many mineral deposits. Also, talks 
to students on career possibilities in geology and the mineral 
industry have influenced individuals to make this a chosen 
profession.

THE FUTURE

Although much has been accomplished the challenge of the 
future places a very great responsibility on the Geological 
Branch. Most of northern Ontario is still undeveloped country 
and its main hope for greater prosperity lies in the discovery 
and utilization of mineral resources. With better means of 
access, communication and living conditions and the development 
of new techniques, equipment, and ideas, the Branch will have an 
opportunity to increase its service and productivity well beyond 
the present level. In the immediate future the shortage of 
technical personnel and the need to control government 
expenditure will create problems in attaining some objectives as 
soon as desirable. However, better organization, office 
facilities, equipment, and co-operation with industry can be 
compensating factors.

Geological mapping of the province is proceeding rapidly 
but is a never-ending requirement because all maps must be 
up-dated periodically if they are to be useful tools for mineral 
development. The use of computers for the rapid dissemination 
of data should eventually lead to a reappraisal of the Branch 1 s 
publication policy. A broader educational program will provide 
more and better instructions both in the classroom and in the 
field and will extend to people with more varied interests such 
as Indians, tourists, rockhounds, and students. Greater stress 
on environmental and engineering geology will be necessary as 
the urban population increases, and problems of zoning, waste 
disposal, and pollution become more acute.

More scientific research in economic geology will be 
essential as near surface prospecting, geophysics and geo 
chemistry reach their practical limitations and more reliance 
will be placed on geological deduction and deep drilling in the 
search for deep-seated orebodies. New technology, space age 
demands, the population explosion, metal recovery from the sea 
beds, political, social and economic changes in underdeveloped 
nations, and other world conditions will profoundly effect the 
rate and kind of geoscientific work that will have to be done to 
meet these new challenges. The future has endless possibilities.
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