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FOREVvORD 

The National Advisory Committee on Research in the 

Geologioal Soienoes has a threefold purpose: (1) to oo-ordinate 

geological researoh carried on in Canada; (2) to suggest worthy 

researoh projeots that should receive attention; and (3) to aid in 

having these projects undertaken. The Committee itself does not 

carry on researchJ its function is to stimulate researoh by the 

universities, Federal and Provincial geological surveys, and other 

organizations equipped for the job. A study of this report will show 

that in this objective the Committee is attaining some degree of 

success. However, only a start has been made; muoh remains to be 

done. The active and successful funotioning of the Committee 

depends not only on its members and the members of its subcommittees, 

but on the support and co-operation of all those in Canada interested 

in the geological sciences. It is primarily from them that must 

oome suggestions as to problems and projeots most urgently in need 

of study. The Committee hopes that those who read this report will 

think of the Co:mmittee as their Co:mmittee and be eager to contribute 

their suggestions and oritioisms toits members. 

The report is divided into two parts. Part I contains a 

summary of the work of the Committee in the past year. It includes 

a brief statement of the action that has been taken on the 

reco:mmendations in the First Annual Reportl, an account of the 

1First Annual Report (1950-51) National Advisory Committee on 
Researoh in the Geological Sciences, published by Geol, Surv., 
Canada, March 1951 . 

special projects and probleros that are now under study, and a surnmary 

statement of the work of the subcommittees. Part II contains the 

subcommittee reports. These reports are surveys prepared by the 

ohairroen of the subcorrmittees that cover the different fields in the 

geological sciences, with suggestions as to problems in need of 

study in these fields. 



PART I 



THE YEAR IN REVIEVl 

ACTION ON PAST RECOMiilENDAT IONS 

In the First Annual Report (1950-51) 1 of the Committee, we 

1 
Op. cit. 

stressed the need for more basic or funda.mental research in Canada. . 

It wa.s pointed out that the ore deposits tha.t form our present reserves 

were compara.tively well exposed; their discovery required no profound 

knowledge of geologica.l principles. Our ore deposits of the future 

will not be found a.s ea.sily. Their discovery will require new 

geologica.l and geophysica.l techniques and a greater knowledge of the 

factors that control ore deposition. Yfe must, therefore, place 

greater stress on field and la.bora.tory research that will lea.d to 

the development of new methods of exploration for ore deposits, and 

to new da.ta. on their origin. This means more empha.sis on fundamenta.l 

types of resea.rch involving exploration and experimentation to extend 

our knowledge of genera.l principles . It is from resea.rch of this 

type that new techniques will be developed for the finding of our 

ore deposits of the future. 

It was further concluded that the facilities and technica.l 

personnel for such basic resea.rch are, a.t present, inadequate in 

Cana.da. The first step must be to increase them. Our specific 

recornmendations were directed in large part to this end . These 

recommenda.tions were: 

(a.) a.n expansion of the resea rch la.bora.tories and increase 

in technica.l staff of the Geological Survey of Cana.da and 

provision of a suita.ble permanent building to house the 

Geologic a.l Survey and its laboratories. 

(b) the provision of funds for the stimulation and support 

of fundamental geolo gica. l r e search in Ca.nadia.n 

universities. 
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The first of these recommandations, dealing wi th the 

expansion of the research facilities of the Geological Survey of 

Canada, has been carried out in part. A fluorescence analysis unit 

has been installed in the National Museum building and is now in use 

in the study of radioactive ores. Equipment for an excellent 

spectrographie laboratory has been purchased and set up temporarily 

in the National Museum building. Equipment for a sedimentology 

laboratory is on order and will be set up temporarily in the Ottawa 

Auditorium building. Purchase of a mass spectrometer for geological 

age determinations is planned in the near future. Hence, definite 

progress can be reported in the implementation of this recomrnendation. 

However, the expansion and proper functioning of the 

research laboratories of the Geological Survey is badly handicapped 

by the lack of a suitable building in which to house them. The 

Geological Survey presently has no building of its own, but is 

housed in parts of four widely separated buildings in different parts 

of Ottawa. The present quarters are regarded as temporary, pending 

the erection of a permanent building. The present quarters are not 

suitable for le.bore.tories - they are primarily office buildings. 

We age.in stress the need of a permanent building to house the 

Geological Survey and its research le.bore.tories. Without such a 

building, the further expansion of the research le.bore.tories and, 

indeed, the efficient functioning of the Survey as a whole is most 

diffioult. 

The second specific recomrnendation of the Comrnittee was 

that funds be provided for the stimulation and support of funde.mental 

geological research in our universities. This recommendation has 

been fully carried out. In 1951, $10,000 was provided to the 

Geological Survey of Canada for grants-in-aid to Canadian universities 

for geological research. This amount was increased to $20,000 for 

1952-53. Applications for grants , which are submitted to the Director, 
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Geologioa.l Survey of Ca.ne.da., by members of the staffs of the 

universities, are reviewed by the National Advisory Committee and 

the grants awarded by the Geological Survey on the be.sis of reoom

menda.tions by this Committee. Twenty projects in eight universities 

are ourrently being supported by these gra.nts (~ Appendices I and 

II for general conditions governing a.wa.rd of gre.nts e.nd date.ils of 

grants awarded 1951-52), 

These gre.nts e.llow many workers with different viewpoints 

and considerable freedom to work on widely diversified problems. In 

addition to providing new knowledge, much of which is of a funde.mental 

nature, the gre.nts provide training in research for a number of 

gradua.te students employed as technicians in ce.rrying out the 

projects. The Connnittee considera the gre.nts are an important 

stimulus to research and hopes tha.t funds for them will continue to 

be provided. 

The Committee in its first report recommended the.ta survey 

of current geologioe.l resee.rch in Canada be ma.de and published 

annue.lly by the Geologice.l Survey of Ce.ne.da, This project he.s been 

ce.rried out, For each of the past 2 years e.11 a.vailable information 

has been a.ssembled and published on research in progress in Canada 

by the universities, Federe.l and Provincial depe.rtments of mines. 

mining and oil oompanies, and other institutions that carry on 

geological and minere.logical research1, This compilation is of 

1 
Henderso·n, J, F.: Current Resee.roh in the Geological Sciences 

in Canada 1951-52, Geel. Surv,, Canada, 1952. 

interest to a.11 geologists, and of especial value in the co-ordine.tion 

of geologice.l research in Cane.de.. 

SPECIAL PROJECT S MID PROBLEIIS 

A summe.ry of the reports of the permanent subcommittees 

covering the different fields of the geologice.l sciences is given 
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in sucoeeding pages and the reports in full are included in Part II 

of this report. In addition to the projects and problems oovered by 

the subcommittee reports, certain special projects and problems that 

do not fall within the fields of the permanent subcommittees are under 

study by the Committee. A brief account of these follows. 

Geologioal and Geophysioal Studies of Kemano-Tahtsa Lake Tunnel 

At the June 1951 annual meeting of the Committee, the 

geologioal study of the Kemano-Tahtsa Lake tunnel was discussed . 

This tunnel, which is under construction by the Aluminum Company of 

Canada, is being driven through the Coast Range of British Columbia 
' 

for a distance of 10 miles, from Kemano on the coast to Tahtsa Lake. 

The Committee was in agreement that the opportunity should not be 

lost to make geological and geophysical studies of the magnificerrt 

oontinuous section of rocks that will be exposed along the tunnel. 

A suboonnnittee composed of Dr. H. c. Gunning and Dr. J. E. Gill was 

appointed to approach the Aluminum Company of Canada and find out 

what geological work was planned by the Company and the willingness 

of the Company to co-operate in any detailed geologioal study and 

collection of data and specimens that might be undertaken. Mr. 

MoNeely DuBose, Vice-President, expressed the willingness of the 

Aluminum Company of Canada to co-operate in such a project. 

At the January 1952 meeting of the Cormnittee, Dr. J.F. 

Walker was added ta the Kemano Tunnel Subcommittee, and the Sub

committee was asked to continue to explore means of having geological 

and geophysioal studies undertaken. In April 1952, a Vancouver 

Comnittee was formed, with Dr. Gunning as Chairman, Dr. W. E, Cookfield 

representing the Geological Survey of Canada, Mr. R. W. Kraft 

representing the Aluminu_~ Company of Canada, and Dr. H. Sargent 

representing the British Columbia Department of Mines. Largely 

through the work of these Committees, the British Columbia Department 
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of Mines is undertaking detailed geological mapping of the tunnel and 

the surfaoe area over the tunnel, and collection of specimens for 

laboratory studies. The Geological Survey is carrying on standard 

1 inch to 4 mile geological mapping of a 1- by 2-degree quadrangle 

inoluding the Kemano tunnel site. All data collected in the tunnel 

area will be supplied to the Provincial Department. ln addition, 

thermal measurements will be made under the supervision of 

Dr. A. D. Misener of the University of Western Ontario, to determine 

the heat flow f'rom the rocks transected by the tunnel. Dr. Misener 

will reoeive a grant of $1 ,000 from the Geological Survey of Canada 

in support of this project. 

Supply of Geologists in Canada 

The present inadequate supply of geologists in Canada, and 

the snall and apparently deoreasing number of geological students in 

our universities was the subject of discussion at the 1952 meeting 

of' the Connnittee. It was felt that every effort should be made to 

attract more of the best type of student to the geological professions. 

One of the many suggestions made was that means should be found to 

interest high school boys in geology as a profession. This might be 

done by the publication of a booklet o~ the secondary school level 

describing what geology is about and its at+.ractions as a profession, 

by radio broadcasts to the schools about geology , and by educational 

and vocational guidance film strips for the high schools. It was 

also suggested that an annual survey be mad0 of the number of 

geological students in our universities, no accurate data a.t present 

being available; possi~ly a parallel survey should also be made of 

the prospective demand for geol ogi s ts by mining and oil companies, 

government organizations, and in the acaoemic field. 
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The Subcommittee on Scholarship and Researoh Training and 

Dr. J. E. Thomson were e.sked to study these and other suggestions 

the.t were made and to explore the possibility of carrying out those 

considered desirable. 

On the reconnnendation of the Suboommittee, the National . 

Advisory Committee has since asked the Geologioal Survey of Canada 

to oe.rry out an annual survey of Canadian geological students 

attending Canadian universities and gre.duate sohools in the United 

States. The Suboonnnittee is giving further study to means of 

interesting high sohool and university students in geology as a 

profession and the need for a booklet about geology to interest 

more high sohool students in the subjeot. 

Publication of Results of Geological Researoh 

The limited outlets in Canada for the publication of the 

results of geological research have been under consideration by the 

Committee. This problem is not serious for those in government 

organize.tions with their own publications. However, it becomes a 

real problem for geologists in universities and industry who must 

depend on the small number of Canadien learned societies that 

publish articles on geological and mineralogical research. 

A subcommittee under the chairmanship of Dr. J. E. Hawley 

has been appointed ta study the field of geologioal publications in 

Cane.da. 

Study of Batholiths 

The reports of the Suboommittees on Structural Geology and 

Petrology, Mineralogy, and Chemistry have stressed the need for 

oomprehensive studies of batholiths. Batholiths are important 

elements in the earth 1 s orust, mark outstanding events in earth 

history, and are believed to give rise to many types of eoonomically 
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important deposits, yet most of our knowledge of these masses is 

based on rather superficial observations made in the course of areal 

field mapping. The Suboommittees have recommended that detailed 

field studies should be made of certain batholiths, including soma 

with associated ore deposits and soma without . Not only should the 

structure be oarefully mapped, but the batholiths should be 

systematioally sampled and material collectad for petrographio, 

ohemioal, spectrographie, radioactivity, and other studies. Suoh 

projeots might well be oo-operative betwean Federal or Provincial 

geologioal surveys and the universities. 

The National Advisory Committee at its January 1952 meeting 

expressed full agreement with the need for more comprehensive studies 

of batholiths. It was realized that suoh studies would transgress 

the fields of several of the suboommittees. Therefore, a subcomnittee 

oomposed of Dr. Gill end Dr. MacKenzie was appointed to inquire into 

and suggest specific lines of research in regard to studies of 

be.tholiths and similar gro.:--i:.tio i nt:-u~ioë1s • 

. It is worthy of note that two comprehensive studies of 

batholiths are being initiated this field season (1952). In British 

Columbia, the British Columbia Department of Mines is beginning the 

datailed geological study of the Kemano-Tahtsa Lake tunnel, which is 

being driven through several miles of the Coast Range batholith. In 

northwestern Quebeo the Geologioal S-.irvey of Ce.na.da is beginning a 

systematio study of the La Corne batholith in La Corne and Preissao 

townships. 

Co-operative Researoh Projeots 

Means of promoting oo-operat ive resee.rc~ projects sponsored 

jointly by industry (mining and oil exploration companies) and 

government organize.tions is ur..è.er s~:•.1<'y :.,y t :ie C0!!1.."1ittoo. It is fel t 
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tha.t ma.ny genera.l geologioal problems are of direct eoonomio interest 

to the mining and oil exploration campa.nies; tha.t muoh of the da.ta. 

and ma.teria.l essentia.l for their solution have been accumula.ted by 

the campa.nies; and that the campa.nies would not only be a.nxious to 

have investigations underta.ken, but would a.lso like to participa.te 

in the support of the resea.rch involved . The National Advisory 

Committee might well actas a. oo-ordina.ting a.gent between the mining 

and oil campa.nies and the government or university resea.rch 

la.bora.tories that are ava.ila.ble for oarrying out these investigations . 

The Committee ha.s appointed Dr . D, R. Derry and Dr . H. H. 

Beach as e. subcommi ttee to study wa.ys and means by whioh the 

National Advisory Committee me.y promote oo-opera.tive geologioal 

researoh projects of this type, sponsored jointly by government and 

industry. This Suboommittee will welcome suggestions from mining 

and petroleum geologists and others who are interested as to projeots 

tha.t would lend themselves to such oo-opera.tive resea.roh, 

CHANGES IN PERSONNEL OF COMMITTEE 

Severa.l changes have occurred in the personnel of the 

Committee since publication of the First Annua.l Report . Dr , A. L, 

Wa.shburn resigned from the Committee in Ja.nua.ry 1951 and Dr. J. D, 

Allan in July 1951, Dr. Washburn represented the Arctic Institute 

of North America and was the energetic cha.irma.n of the Pleistocene 

Suboommittee, Dr, Allan represented the Manitoba. Depa.rtment of 

Mines and Na.tura.l Resources and took an active interest in the work 

of the Committee. Col . P, D. Baird, Director of the Montrea.l office 

of the Arctic Institute, and Dr, G, H, Cha.rlewood, Chief Geologist, 

Manitoba. Department of Mines and Na.tura.l Resources, have been 

a.ppointed to the Committee to replace Dr, Wa shburn and Dr, Allan, 

Col, Baird also succeeds Dr. Washburn as Chairman of the Pleistocene 

Subcommit t ee, 
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The Committee, as originally set up, did not include geolo

gists from the mining and petroleum industries. In November 1951, 

Dr. D. R. Derry, Chief Geologist, Ventures Limited, was appointed as 

a representative of the mining industry, and Dr. H. H. Beach, 

Assistant Manager, Texaco Exploration Company, as a representative 

of the petroleum industry. 

The Committee suffered the loss of one of its most active 

members in the sudden death of Dr. R. L. Rutherford in January ,1952. 

Dr. Rutherford was keenly interested in the work of the Corrnnittee 

and was Chairman of the Suboommittee on Non-metallio Deposits, 

Industrial Minera.ls, Coal, and Oil. He oontributed much to the 

deliberations of the Committee by his wise counsel, his ready wit , 

and his unfailing sense of humour. He will be greatly missed. 

WORK OF THE SUBCOMMITTEES 

The eight suboommittees that cover the different fields in 

the geologioal sciences play a most important role in the work of the 

National Advisory Committee. It is their function to maintain a 

continuous survey of the needs and developments in their particular 

fields, and to advise the National Committee as to the problems most 

urgently in need of iinvestigation. The reports of the subcommittees, 

prepared and presented by the subcommittee ohairmen, form the basis 

for muoh of the discussion and many of the conclusions reached at the 

meetings of the Nat ional Advisory Committee. 

The subcommittees carry on by correspondence only; no funds 

are provided for travelling expenses of suboomrn.ittee members . The 

active functioning of the subcommittees by correspondance alone is 

not easy; yet, their reports are a testimony to the ener gy and 

enthusiasm of the chairmen and members in oarrying out a difficult 

task. 
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In past years each of the chairmen has collected data on 

developments and needs in the field covered by his subcommittee. At 

the Janua.ry 1952 meeting of the Conunittee, a.t the suggestion of the 

late Dr. R. L. Rutherford it was agreed that more pertinent informa

tion could be assembled with less duplication of effort if data on 

all fields of the geological sciences were collected in geographical 

districts by designated members of the National Advisory Committee 

and sent as reports to the Secretary. The Secretary in turn will send 

copies of these reports to the chairmen of the subcommittees to aid 

them in the preparation of their reports. It was further agreed that 

the members responsible for the collection of this information and 

the preparation of reports embodying it would be as follows for the 

districts designated; 

Dr. H. c. Gunning - British Columbia 
Dr. R. L. Rutherford - Alberta 
Dr. J. B. I~awdsley - Saskatchewan 
Dr. G. M. Brownell - 1✓.'anitoba 
Col. P. D. Baird - Northwest Terri tories and Yukon 
Dr. J. E. Ha.wley - Ontario 
Dr. P. E. Auger - Quebeo 
Dr. G. s. Hackenzie - New Brunswick and Prince Edward Island 
Dr. A. E. Cameron - Nova. Scotia 
Yr. c. K. Howse - Newfoundland. 

Subcommittee Reports 

The reports of the subcommittees make up Part II of this 

report. The subcommittee on Physioal Methods Applied to Geological 

Problems stresses the need for wide r realization of the changes 

ta.king place in methods of study of the earth owing to the rapid 

development of geophysics, and to the effect that these are having 

on modern prospecting. It is pointed out that in 1951 more than 

~29,000,000 wa s spent in Canada in the search for petroleum alone by 

geophysical methods ; this compares with annual expenditure of only 

~l,200,000 or less on these methods prier ta 1947. 
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Although geologists and geophysicists have the same 

objectives it is felt that somewhat of a barrier exists between the 

two professions and that each group tends to underestimate the other. 

Specific suggestions are offered to help break down this barrier by 

changes in the courses leading to degrees in geology and geophysics 

in our universities. 

The Subcommi ttee on IL!etallic Hineral Deposi ts reports 

progress on two of the recommandations of its previous report. 

Geothermal studies of vein minerals are being carried on by the 

Geological Survey of Canada and by the Mines Branch; these will serve 

to oritically evaluate techniques recently developed at the 

University of Toronto. On the recommendation of the Committee, 

important biogeochemica.l resea.rch in progress at the University of 

British Columbia is being supported by a Geologica.l Survey of Cana.da 

research grant. Current research in Cana.da concerned with metallic 

mineral deposits is reviewed. Several additional problems in need 

of study are suggested. 

The Subcommittee on Structural Geology directs attention to 

the need for detailed studies of faults, folds, rock clea.vage, joint 

systems and breccia.s. Particula.r stress is laid on the need for 

comprehensive studies of batholiths. Also stressed is the opportunity 

a.fforded for a study of the Coast Range batholith during the driving 

of the Kema.no-Ta.htsa Lake tunnel by the Aluminum Company of Canada 

(~ P• 4 of this report). 

The Subcommittee on Petrology, Mineral ogy, and Chemistry 

discusses the facilities for research in this field in Canada, and 

the parts played by the universities, Federal and Provincial departments 

of mines, and other r esearch organizations. This is followed by a 

review of current research in petrology, mineralog½ and chemistry in 

Canada. Finally, a number of problems are suggested that should receive 
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attention. These inolude intensive studies of batholiths and other 

igneous rooks, the metamorphic rocks, and means of standardizing 

mineralogic data obtained in different laboratories in Canada. In 

the discussion following presentation of this report, Dr. H. H. Beach 

mentioned a number of additional mineralogical and chemioal problems 

that were of present vital concern to the petroleum industry 

inoluding (1) the relationship between primary anhydrite and reef 

structure (2) radioaotivity studies in relation to X-ra.y, gamma ray, 

and neutron logging (3) the geological significance of the variation 

of chemioal properties of oils (the isotopes of sulphur might be used 

to determine the migration of oil), (4) a study of oil field waters 

and (5) the origin of dolomite and its relation to the creation of 

porosity in rocks. 

Col. P. D. Baird was appointed chairman of the Pleistocene 

subcommittee in January 1952, succeeding Dr. Washburn who resigned 

early in 1951. Col. Baird, in the short interval since his appoint

ment, has prepared an interim report. This report notes that some of 

the reconnnendations of the First Annual Report of the Committee 

(1950-51) in regard to Pleistooene work by the Geological Survey of 

Canada have been oarried out and that others are planned to be 

undertaken in the near future. Several of the nnre pressing 

Pleistooene problems in whioh work should be initiated are outlined. 

These inolude (1) a study of spores and pollen grains to a.id in the 

dating of Pleistocene deposits and the interpretation of olimatio 

conditions (2) further use of C-14 for acourate dating of Pleistocene 

and recent rnaterials and (3) comprehensive investigations of the 

larger glacial lake basins in Canada and of the glacial history and 

deposits of the St . Lawrence Lowlands. 

The Subcommittee on Non-metallic Mineral Deposits, 

Industrial Minerals, Coal and Oil notes the large amount of researoh 
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being carried on by the oil companies and well servicing organizations 

in Western Canada and suggests that it would be highly advantageous if 

some organization such as the National Advisory Committee could bring 

about the co-ordination of these investigations. Mention is made of 

the large amount of geologio data. partioularly in regard to coal. 

from numerous shallow test and seismic hales that is available. but is 

not being collected in 1Vestern canada. Likewise, no effort has been 

or is being made to examine the glacial and recent deposits exposed 

along the continuous trenches dug for pipelines in the Prairie 

Provinces. 

In discussing this report the Connnittee expressed agreement 

that all available data on coal deposits and the Pleistocene of the 

western plains should be QOlleoted. However with the present lack of 

trained personnel. no satisfaotory suggestion was offered as to how 

this could be done. This problem will be reviewed again at future 

meetings of the Committee. 

The Subcommittee on Palaeontology and Stratigraphy reports 

on the progress made on research projeots under way in 1950 and 1951. 

The large amount of research being sponsored by industry is noted, 

particularly by the rapidly expanding oil industry and in the search 

for, and development of Precambrian sedimentary iron deposits in 

Quebec and Ontario. The results of much of this research are not 

being divulged but it may be oonfidently expected that most. if not 

all this information will eventually be made available; in fact some 

important results of researoh sponsored by the oil industry have 

already been published. 

A number of suggestions are also made as to projects that 

should be initiated; these include (1) palaeontological and strati

graphie studies of Palaeozoic, I,!esozoic, and Tertiary rocks of the 

Canadian Arctio, (2) study of micro and semi-micro f oss il s in the 
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Siluro-Devonian of the Quebec Lowlands and Gaspe (3) development of 

new methods for correlating sections of thick formations without 

fossils or other distinguishing features, and ma.ny others. 

The Subcomrnittee on Scholarship and Researoh Training 

makes several suggestions in regard to the annual survey of ourrent 

researoh in the Geologioal Sciences in Canada . The need for greater 

emphasis on the study of sedimenta.ry rocks in Canadian universities 

is stressed. 
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THE REPORT OF THE SUBCO:MMITTEE ON PHYSICAL MEI'HODS 

APPLIED TO GEOLOGICAL PROBLENS 

Presented by Dr. J. T. Wilson 

Members of Suboonunittee 

Dr. J. T. Wil son (Chairman) - Univers_ity of Toronto, Toronto 

Dr. H. Carmiohael - National Researoh Counoil, ottawa 

Dr. H. V. Ellsworth - Geological Survey of Canada, Ottawa 

Dr. J.H. Hodgson - Dominion Observe.tory, Ottawa 

Dr. M. J. S. Innes - Dominion Observato:ry, Ottawa 

Dr. A. D. Aüsener - University of We stern Ontario, London 

Mr . George Shaw - 261 Somerset Street West, Ottawa 

Dr. G. D. Garland (Secretary) - University of Toronto, Toronto 

DEVELOPMENTS IN GEOPHYSICS 

Geophysical Methods of Prospecting 

Last year the first annual report of this subcommittee 

reviewed the chief physical methods of prospeoting employed in Canada. 

The report mentioned the enormous increase in activity in these 

fields during the past 5 years. This acti7ity has continued to grow. 

On November 26, 1951, Dr. Oliver Hopkins speaking in Toronto 
y 

stated that there were then 155 geophysical crews at work in Western 

Canada. A reliable source has estimated that during the whole of 

1951 a total of $29,900,000 will have been spent in Canada in the 

search for petroleum alone by geophysical methods . Prior to the 

discovery of oil at Leduc in 1947 there -were only a handful of parties 

and annual expenditures averaged $1,200 , 000. Geophysical prospecting 

is, in fact, a new industry that has grown up in Canada in the past 

5 years . It is still expanding. The historJr of prospecting for oil 



- 16 -

in the past 25 years in the United States and the increasing use of 

physioal methods in many other industries olearly indicate that this 

is no temporary boom, but that geophysical methods will continue to 

be used on a large scale in the search for petroleum. 

The Federal Government continues to operate its airborne 

magnetometer, and already has conduoted geophysical surveys over 

large parts of Canada. Provincial surveys have shown an active 

interest in this work. Mining companies, tao, have been operating 

airborne surveys by magnetic, electro-magnetio, and radioactivity 

methods, and have been prospecting for ore deposits on the ground or 

in drill-holes with ma.gnetometers, gravimeters, radioactivity 

counters, and eleotromagnetic devioes. Several companias have been 

formed in Canada during the past few years for the purpose of 

manufacturing, selling, or operating geophysical instruments. 

For many years it has been recognized that geological field 

methods are useful in locating minera! deposits, but until reoently 

no physical methods were known t hat were of much practical help in 

that search. During the past 25 years the situation has been altered 

by the rapid development and useful application of physical methods 

of prospecting. Some of the most useful methods are listed below, 

with the approximate dates of their first widespread application. 

Refraotion seismic methods ••••••••••• 1920 
Reflection " " ••···•••••• 1930 
Geiger counters •·•··•·•·······•·····• 1930 
Gravity meters •••••••••··•••·•••••••• 1935 
Airborne magnetomete~s •••••••••••···• 1945 
Airborne electroma.gnetic gear •••••·•• 1950 
Airborne radioactive counters •••••••• :950 

A few methods, notably the ma.gnetometer , are much older; 

others, like electroma.gnetic methods and devices to operate in drill

holes, have been under continuous development Rnè improvement for 

many years. 
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Prospeotors are practioal men. Methods of seismio prospeoting 

for oil and radioaotivity oounting for looating uranium have proved 

themselves invaluable. Many othe r geophysioal methods have proved to 

be economioal and useful. They wi l l not replace gaologioal field 

' methods, al though their objectives are the same, l:,,.·'; t hey will supple-

ment thom and in fut ure all economio geologists will have to regard 

geophysical methods a s powerful partners to the methods to whioh they 

are already aooustomed. 

Physics of the Earth 

In addit i on to its service in prospec ting,geophysics has a 

branch dealing with more genera l problems conc e rning the earth a s a 

whole. 

During the past c entury gcolo 6~sts have made at least a 

reconna i s s ance survey of the s .._,1rfo.ce of the earth. Resul ts of this 

tremendous t nsk a r a be i~g su:mma.ri ~ed a t the present time by the 

compilation and pr,blics.-'c i on of excd l errt maps and reports that cover 

whole countries and en t:i.re cont inent s . Bt:c gf'3ologi sts can only 

describe w:1at t:10y <Jan se e ; t hey have had to specula te on t h e nature 

of the subsurfac e n~~ t ~e. ocean f l oo r s. 

The powe::- of phys::.c c.l n et h ::,cls, in spi te of difficul ties of 

interpretation, li es i n t he ir ability to rn;:-':~ measur emrmt:, at a 

distance, even to t he cent?"o of the e a r th. By use of these methods 

the nature of the inaccess ible interior is disclos~d, and the task 

of interpr etin;". geol o ~i,. a l hist ory ~ f'.nd ù. i scove ring t he cause s of 

geologico.l o.~t ::.vity, i r: thl;: 1.: a i !èS made possible. The geophysical 

methods include t he study of ear t:1quc.k0 s, grav:;.ty , hea t f lovi , and 

radioact ivity . 

No OL1"' 1<'1:Jryw m:.1~h A.bout t he natur e of t he i nte r i or of the 

earth 'l~til a geolo gi st .. Milne , o r ~ani.zs d A wo rld -wide system of 
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seismological observatories. ThG da.ta. compiled by t:1ue oùscrva.t::Jl' h,'3 

began to be usefully interpreted about 1910, 0ther important advanc~:; 

in the use of physical methods for e2:ploring the ea.rth are listed 

below 1 wi th approxima.te de.tes. 

Discovery of discont.i. nuitic s between earth ' s 
core$ mantles and crv.st ......•...•........ ., ....• 

First measureraents of era.7ity a.t sea • •·•·•··· • ··••• 
Discovory of deep focu s ea~chquc.ke s •·••••••••• •••• • 
Gravi ~r meters introduced ••••••••••••••••••••.••••• 
First ace urate isot0:.1 .'.c radioa.cti ve acs 

determina.tion:J ••••• !J . o •• o ••• c ••••••••• ., ........ .. 

First accurate mea.zurements of runounts of radio -

lSl0 
1925 
1930 

1940 

acti vi ty in the crust •..... " .. " ... ~ ......... . , . • 1. s4n 
First a.ccura.te m?a.surcr-.ents oi.' heo.t flo·.,1 fr:,m -':;~1e 

Good nap s of distribut::..011 of 
dimensions r.,.a.~0 ~v~ila~lo 

Plans for world-wide 6:-a.vity 

earthqt~al:e s :'t11 tl:re,:, 

survey startorl o••••• • • 

::'..:).:::J 
195-::> 

The growing interest in physica.l metr..odo W<\S intlicE.t ed. Rt 

the Ninth Genera.l Meetings of t he Inte!'natfonal Union of Gcodecy a.::;.d. 

Geophysics held in Brussels in the sur,:Iaer o:!' 19 51 , Th'Jse :r.:i.cc-;;lns~ 

were attended by 1.,050 dolege.tos and c:.1ests r epres s y-_.';;ine; 30 cctmt::-ieB~ 

Matters of geodetic and geophy sical i nter est (o th0:;.~ tht..n proc:;:;ect:::i.g) 

were discussed for 2 we:1ks. Thirteen Ce.nadia:n 6'3ophys:·_cts·:~s 

attended. 

NEI.DG D: G::0FEfSICS 

Among the pri~e needs in gacphysicB a:..·0: 

(1) a need !'or wider r es.l iz 'li:;ion of tr.e profo-..:n:::1 chanbe 

that is now ta.king place èu".;;_1 in tho study of the eartn a~,:. in 

prospecting methods becausc o:' the rr.;,,i:l ècvelor::r:':lnt of gco:>rys:i_c .:-:; 

thinking of geolo gj sts in reg:i.rè. to e;:>o;::,hys~ c s, 

If the:re are f'ri.y vbo still bcJ ::.e7'3 t):a-:; pÎ'lT" :'..<1 A. l methoù~ 

tha.t the petroleu~. ~n:i:).str:y lr: 7 050 spt-r...t :no::-t:: i:,:-0~:n j~ z,oo~oso,ooc or. 
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geophysical prospecting. The Society of Expl oration Geophysicists is 

now 17 years old and has 2,500 members. The study of geophysics and 

especially the physics of the earth is so new and has been of such 

rapid growth that books describing it are few in number and it is 

difficult to find simple, up-to-da.te and easily read reviews of the 

subject. Most geophysicists are physicists or electrical engineers; 

although they study the earth, many of them know no geology, and 

they tend to write in mat~ematical language with which few geologists 

are familiar. Thus, somewhat of a barrier exists between two 

professions devotei to the same objectives - the location of oil and 

ore and elucidation of the nature of the earth. By reason of lack 

of understanding, each group tends to underestimate the contributions 

of the other. Geophysicists tend to oversimplify or neglect geological 

knowledge and geologists fail to r ~alize the full value that oan be 

obtainetl from t he use o~ ~ppropriate phynical methods. 

To help breRk down t h is barrier between geologists and 

geophysicis ts mor8 emphasis on geophysfos is needed in the training 

of geo1ogicnl student s in our univers it ies . Students can scarcely be 

burdened with a.dditional conrses; what is required is a suitable 

pruning of existii.lg cou1·nes so tha.t time can be found to tee.ch 

students t he nat-ure and o..chievc:r:.ents o·ê a.11 fields before they 

specie.lize in one o::- t,,10 of them. It is perhap s not necessary for 

pa.laeontologists to learn calculu D, but thcy should be ta.ught the 

broa.d aspects and applications of geophysics. Geophysicists in turn 

should be tau6ht vihat palo.ecnto logists have achiev-ed ar:d what they are 

able to do. ~real geologists l i~ewise need training in geophysics 

in order to brcaà.en their outloo~<: and familiarize them wi th the tools 

that m3.y hc.>J.:_:, solve a ·:e:ü geologi0al ;_:>roblems. 

In most fjeld :, in t:i1e natural sciences a division is made 

between those m0n ccn::çrn-=d ,-~ith immediate practi.ca.J p:coblems th&t 
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can be solved by standard methods (engineers) and those concerned with 

research (pure scientists) . Thus, in the same fields there are 

chemioal engineers and chemists, agriculturalists and botanists. 

electrical or meohanioal engineers and physicists. 

It is suggested that suoh a division might be useful in the 

earth sciences or might be made sharper where one already exists . At 

present most geologists claim to be pure scientists, but the fact of 

the matter is that most of them are much more interested in assist-

ing prospecting than in discovering the nature of the earth for its 

own sake. This is highly laudable . There is need for many more 

practioal geologists than research men, but let us admit in our 

training that most geologists have more in oommon with engineers than 

with pure soientists . 

To make a speoific reoonnnendation, it is suggested that the 

four courses below might be suitable for training undergraduates: 

Arts 

More Mathematioal 

Physios and Geology 

(To provide researoh men 
in both geology and 
geophysic s) 

Engineering Engineering Physics, 

Geophysics Option 

(The ch.ief source of 
economic geophysicists) 

Less Mathematical 

Geology 

(Palaeontologists, mineralogists , 
stratigraphers, men to do 
areal mapping, etc.) 

Mining Geology 

(The ohief course for 
eoonomio geologists) 

The two more mathematical courses should include a large 

part of the work in mathematics and physics given to honour students 

in those courses plus enough geology to enable graduates to do 

geological field work. The two less mathematical courses should 

inolude more descriptive geology than t he others; some physics, 

chemistry, and mathematics to enable students to understand established 

methods of geophysic al prospecting; and a course on the physics of the 
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earth. To men with a good grounding in physios and in geology, 

geophysics presents little that is new and can be taught in the 

fourth year at university. 

It may be held that biology and chemistry are basic sciences 

and, therefore, are as important and as much in need of more time as 

geophysics. Biology is essential for palaeontologists, and for them 

a speoial undergraduate course may be needed, but biology is not of · 

great value to other geologists. 

Geochemistry and petrology are fields in which there is 

need and great scope for research, but at present the answers to the 

basic problems in these fields are not known. For example, what is 

the origin of granite, or how are ores emplaced? Likewise, the 

geochemistry of trace elements may eventually provide a sure method 

of prospeoting, but it is still in the development stage. Research 

should be devoted to establishing the method as quickly as possible, 

but in the meantime it is more important to train undergraduates in 

the elements of geophysics because $30 ,000,000 was actually spent on 

geophysical prospecting in the past year in Canada. To understand 

geophysical work a knowledge of at least elementary mathematics and 

physics is essential. 

A century ago there was no science known as geophysics, 

but Lyell devoted a third of his Principles of Geology (7th ed., 1847) 

to topios that would now be classed as geophysios, including 

seismology, volcanology-, climatology-, ocean currents, and changes in 

the level of the land. Since then these fields have been somewhat 

negleoted by geologists but they have attraoted the interest of some 

physicists,most of whom have had little training in geology-. To 

reunite geology- and geophysics and utilize both to the best advantage, 

geologists must give more consideration to training in geophysics and 

more support to research in the application of physic al methods to 

geology-. 
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There is need for more men trained in geophysics . The 

employment of an additional 150 new geophysical parties in Canada in 

the last 5 years has meant new jobs for more than 500 geophysicists. 

Many of these men have been brought from the United States; those 

that are Ca.nadian are electrical engineers or physicists. At the 

present time the Geologioal Survey of Canada, Dominion Observa.tory, 

all large petroleum companies, and many large mining companies are 

trying to find geophysicists. Practioally every university in Canada 

gives some courses or at least some lectures in geophysics 

(Cana.dian Mining and Hetallurgica.l Bulletin, No . 473., pp. 636-639, 

September 1951), but only one university has yet granted many degrees 

in geophysics and its output has not been adequate to meet the demand. 

Fortunately, a number of other universities are increasing their 

interest, training facilities, and staff in geophysics. The demand 

is particularly great for men who have a fairly good understanding 

of both physics and geology with which to ma.ke interpretations of 

physical surveys. 

The shortage of technical men of all kinds is acute in 

Canada; it is not confined to geophysicists. Sorne means must be 

found of carrying back to the high schools the need for men in science 

and engineering. 

RESEARCH PROBLEMS IN GEOPHYSIC S 

The subcommittees are charged with responsibility for 

reviewing research that should be undertaken but at present geophysics 

is developing so rapidly that everyone engaged in this field 

can think of far more problems than they can undertake. Therefore, 

no useful purpose would be served at the present time in outlining 

additional problems . 
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CONCLUSIONS 

For many years geologists found mathematics and physics of 

little use in observational methods of field geology and were not 

trained in these subjects. The development of geophysics has been 

comparatively recent and has been brought about by physicists. In 

their hands geophysics has developed to the point where it is now 

used in exploration for minera! deposits to approximately the same 

extent as geology. A continuation of the division between the two 

sciences is clearly undesirable; a greater unification of geophysics 

and geology is needed. 

It will be held that no man can learn so many things. That 

is true, but no geologist now learns all the specialities in 

mineralogy, petrography, palaeontology, and so forth, although each 

knows what can be done with the other fields. Let us treat at least 

those parts of geophysics that deal with the solid earth on the same 

basis as we treat the existing branches of geology; let us give 

undergraduates a broader and more basic knowledge from which they 

can specialize. 

At present a great deal of time in geology courses is 

devoted to discussing speculations about unsolved problems such as 

the origin of glacial periods, ore deposits, or granites. Perhaps 

undergraduates devote more time than necessary to learning the names 

and characteristics of rare minerals, unusual rocks, and local 

fossils. By reducing these tapies, time can be found to devote to 

the study of physics. With the addition of these techniques to the 

geologist 1s existing tools more of the speculative matters will be 

solved. As a tentative basis four undergraduate courses have been 

suggested. Further specialization should be left to graduats work. 
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All geologists cannot be mathematical geniuses, but let 

us teach geological students enough physics so that they oan under

stand how geophysical methods can help them and so that more of them 

canuse these methods effectively. 

Some may object that these suggestions are too radical; 

that geology is progressing very well; that the present interest in 

geophysioal prospecting in Western Canada will not last; and that 

sweeping changes in the training of geological students is not 

justified. To them one can only say that the great significance of 

the change in the earth sciences has been reoognized elsewhere. 

Professer w. H. Bucher., Chairman, Department of Geology, Columbia 

University, reoently stated "Geology is in a period of unpreoedented 

discovery. ------In the search for answers to fundamente.l questions 

there is an atmosphere of fascinated suspense today such as has 

always rnarked the high points on the gro111th curve of a science" 

(Scientific America., p. 33, May 1950). Professer J D C .. Jaeger, a 

physicist, discussing a program of geophysioal work in Australia, 

writes "The word 'geophysics' ncw sugges-cs to me.ny people only the 

prospecting side , whEe in fa.et there has ùeen almost as large an 

adve.nce in the more fundamenta l branches so that the whole subject 

is in as exciting astate, and dcveloping as rapidly, as quantum 

physics in its ee.rly days" (Austra.lia.n Jou:-nal of Science , 195~). 

We must face the fa.et that in the pa.st few years many 

powerful physical techniques have been introduced; t.½e.t in Canada 

hundreds of phys~.cists er.e no~v using these me-':;:!:iods to searoh for oil 

and for ore and to study the earth ; and that a. consolidation of 

geological and geophysical work is neoèedo To achieve i~ we must 

reorient our thinking ar.d our J • • cr<J ining . 

Dawn with the study of geophy:iics as a separate study with

out training in geology! Up with a retu~n to Lyell and the broad study 

of the ee.rth by all posslble means., inc1 1.1à:;..ng modern physical toolsl 
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REPORT OF THE SUBCOIY.!MITTEE ON 
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PROGRESS ON RECOMMENDED PROJECTS 

The First Annual Report of this Subcommittee recommended 

a number of research projects., two of which were specific., wherea.s 

the others were more general. The Subcommittee is pleased to report 

progress on the two specific projects, and a. beginning on one of the 

general projects. 

Geothermal Studies of Vein Minerals 

It was recommended that the results obtained by 

Dr. F. Gordon Smith a.t the University of Toronto in his geothermal 

studies of vein minera.ls were of such significance that they should 

be the subject of an independent investigation to critica.lly eva.lua.te 

his technique and to oheck results. 

The Geologioal Survey of Canada had previously assigned 

R. W. Boyle to make detailed geothermal studies of the gold ore

bodies in the Yellowknife oamp. Mr . Boyle reports as follows: 

"During the field season of 1950 the Negus and Rycon 
Mines were sampled f or deorepi t ation work on 25 1 centres 
both horizontally and vertically. Horizo nt al control wa.s 
good but vertical control on 251 centres was restricted 
since many ore shoots have been a lmost completely removed. 
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"The prelimine.ry resul ts of the quartz decrepi tation are 
inconolusive. There seems to be a faint pattern between ore 
shoots and barren portions of the veina. In the ore shoots 
the reoorded decrepitation temperatures are generally higher 
than in barren portions. The writer has been informed the.t 
Dr. He.ycock of the Mines Branch found a similar pattern e.t 
Eldorado. At Yellowknife, temperature gradients do not seem 
to be present between ore shoots and barren portions of the 
veina. 

"Pyrite samples were collected in a similar manner to that 
of the quartz samples. The results of the pyrite temperature 
determinations indice.te that in the ore shoots the pyrite has 
a low temperature whereas in the walls and certain barren 
quartz veina the temperatures recorded are higher. The reason 
for this is not clear. Temperature gradients are not 
apparent s 

''During the field season of 1951 specific ore shoots and 
barren areas in the Negus, Rycon, Con, and Gia.nt mines were 
studied in great detail and a grid of pyrite and quartz samples 
were obtained to check in greater detail the faint patterns 
and to correlate if possible the various temperature readings 
with ore values. The writer proposes also to check the affect 
of minor elements in the pyrite by spectrographie work and to 
attempt & correlation of these results with the pyrite 
temperatures. It is a.lso proposed to do some work on the 
heating stage when this apparatus becomes a.vailable , to 
determine the temperature of filling of the liquid inclusions. 
It is thought that this type of work may produce va.luable 
results and selve some of the problems encountered in this 
research. 11 

Likewise, Dr. M. H. Haycock of the Mines Branch, Ottawa, 

has made geothermometric studies at the Eldorado mine, but these are 

not yet completed and the results are not availa.ble . Also, he has 

done some work on specimens from the Malartic mine colleoted by 

Mr. P. BlackJ the da.ta have not yet been rela.ted to structure and 

petrology though the determinations have been of assistance in 

oonfirming the interpreta.tion of the para.genesis of the minera.ls. 

The latter application has been the most helpful one to date and 

Dr. Haycook believes that such studies, when used with discretion, 

can be very useful . These studies are being made with a decrepitato

graph in the la.bora.tory of the Division of Mineral Dressing and 

Process Meta.llurgy of the Mines Branch. 
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At Queen's University, speotrographio studies have been 

made of speoimens of pyrite from the Porcupine distriot that were 

obtained through Dr. F. G, Smith. Variations in the trace elements 

indicate definitely that two types of pyrite are present. A pyrite 

that gives low temperature readings contains different quantities 

and ratios of cobalt and nickel oompounds from a pyrite that gives 

high temperature readings. The low temperature pyrite also oontains 

more arsènio and gold than the high temperature typel, 

lfiawley, J. E.: Speotrographio Studies of Pyrite on some Eastern 
Canadian Gold Mines; Eoon. Geol,, vol. 47, p. 260 (1952). 

The present state of research on inclusion thermometry in 

the University of Toronto is reported by Dr. Smith as follows: 

"a) Equipment. The published desoription of our eleotronic 
deorepitation ratemeter is due for revision, because we have 
made substantial improvements in the heating device, temperature 
fiducialing, and pre-amplifioation. Also, we have reoently 
added an electronio scaler and automatic reoording counter to 
the ratemeter oirouit. I plan to publish a description of the 
new features as soon as the latter two devices are fully tested. 

"b) Calibration. Suitable means of calibration for the 
principal types of temperature and time lags have been worked 
out and applied. The sensitivity is now of the order of 3°c 
for a stage of decrepitation that starts abruptly. 

"o) Minerals being studied. The research is prinoipally 
in two divisions. The first is concentrated on a study of two
phase fluid inclusions in quartz of Canadian gold deposits, 
sphalerite of all tYPes of zinc deposits, and cassiterite of 
all types of tin deposits. 

"The seoond division is a study of solid inclusions in 
metamorphic minerals, principally garnet from all types of 
metamorphio and pyrometasomatio rocks. 

"d) Miscellaneous. Data oonoerning the oondit ions of 
deposition or a large number of minerals has aooumulated and 
several important relations have been derived. These are 
being prepared for publication. A oomplete history of 
inolus•ion thermometry is now ready for publ ioation. The data 
on P-V-T relations of water, C02, and of the system H20-C02 
are being recaloulated, oompiled, and prepared in graphical 
form. Three papers have been submitted to the A.I. M.E. for 
publ ioation." 
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On the reoommend.ation of the National Advisory Cormnittee, 

a grant of $256 has been me.de by the Geologioal Survey of Canada to 

assist in Dr. Smith 1 s researoh. 

Biogeoohemioal studies 

On the reoommendation of the National Advisory Committee, 

the Geologioal Survey of Canada granted $1,750 to Dr. H. v. Warren 

and Dr. R. N. Delavault of the University of British Columbia, to 

assist their researoh in biogeoohemistry. Their latest development 

is the suooessful applioation of acetonio dithizone to field teohnique 

with oonsequent adve.ntages in simplioity of "make-up", longer lasting 

solutions, and lighter weight field kit. During the past summer the 

methods of Warren and Delavault have been applied in the field by 

several prospeoting organizations in British Columbia, Saskatchewan, 

and Quebeo. 

Mineral Inventories 

Work that has been begun on the va.rious inventories of 

metals, as desoribed later in this report, also providea a beginning 

on the general problem of outlining metallogenetio provinces, whioh 

was reoommend.ed in our report for 1950-51. 

REVIEV{ OF CURRENT RESEARCH, AND RECOMMENDATIONS 

FOR ADDITIONAL WORK 

The reme.inder of this report contains a summa.ry of current 

work related to metallic rnineral deposits, and recommandations for 

additional researoh. We believe that most geologioal mapping in 

ragions favourable for the occurrenoe of metal deposits is a type 

of researoh. Therefore, suoh work is discussed, as well as special 

field and laboratory studies. 
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Most of the reviews and recommandations are listed acoording 

to certain of the principal metals. Muoh of our information has been 

obtained from offioers of the Geologioal Survey who are speoializing 

in these metals. The work of the Geologioal Survey is stressed 

partly beoause that organization is doing muoh work on these subjeots, 

and partly beoause we have obtained more information on the work of 

the Geologioal Survey than on the work of other organizations. 

The Saskatchewan Department of Natural Resouroes is now 

setting up a Geologioal Laboratory in Regina to carry out researoh 

on problems related to metallio mineral deposits. This laboratory 

will be a weloome addition to the existing laboratories maintained 

by several of the other Provincial Departments of Mines . 

Iron 

The Geological Survey of Canada had four parties in the 

Labrador iron belt, under J. M. Harrison, in 1951. The Iron Ore 

Company of Canada had fifteen parties in the field last summer, seven 

of which were engaged in mapping on 1,000 feet to 1 inch. Dr. 

Harrison believes that there are many problems on the genesis of 

iron that will require laboratory study, and that as a rule the 

field mapping should be done before the problems can be properly 

outlined. A beginning has been made on a study of iron ores and 

associated rocks by differential thermal analysis. In this study, 

the field work is being done by J. M. Harrison and the laboratory 

work by s. A. Forman of the Mines Branch. Dr. Harrison believes 

that another problem that should be tackled is a study of the role 

of colloidal chemistry in the formation of the iron deposits . 

Laval University has also undertaken research on the iron 

formations and iron ores of Labrador and New Quebec. According to 

Dr . P. E. Auger, there is, in this field, much to learn because 
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research that has been done on the somewhat similar iron ores of 

the Lake Superior region does not seem to answer all the questions 

in the Labrador area. 

Professer W. W. Moorhouse of the University of Toronto is 

undertaking a comparative study of the petrology of the Gunflint and 

Biwabik iron formations. The objective of this study is to determine 

signifioant differences in the two formations that may account for 

the absence of important secondary concentrations in the Gunflint. 

On the recommandation of the National Advi sory Connnittee a grant of 

$400 has been made by the Geological Survey of Canada to assist in 

this research. 

Copper 

Severa! years ago the Geological Survey began work on a 

volume on Copper Deposits of Canada1 for its Economie Geology Series. 

The project was dropped1 and there is no comprehensive geological 

report on our copper deposits. Such a report 1 s1..llllmarizing whe.t is 

known about Canadian copper deposits, would be most useful and point 

the way to future research. The recently published report on "The 

Copper Re sources of Canada 11
, by W. R. McClella.nd of the Mines Branch1 

is a useful compilation that will assist any future geologioal studies 

of Canadian copper resources. 

Lead and Zinc 

The Geological Survey published a volume of the Economie 

Geology Series on lead and zinc in 1930. It would be desirable to 

bring out a new edition of this volume. 

Among the more important exploration progre.ms for lead and 

zinc of the past 2 years are those in northern Quebec and on the Fine 

Point concession on the south shore of Great Slave Lake. The Fine 
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Point oonoession, whioh is within 30 miles of the western edge of the 

Cane.dian Shield, is underlain by Devonian rocks. It is in a region 

of few rock exposures, and exploration has been ma.inly by diamond 

drilling on a grid system. If satisfaotory results are obtained, 

further exploration will be undertaken on present holdings and will 

probably extend over a wide area where the geology is more or less 

similar. There will doubtless be a dema.nd for detailed studies of 

the deposits found; for geologioal studies of the rest of the region; 

for geophysical studies to find further deposits or favourable 

structures; and for other types of work to aid prospecting in a 

region where outcrops are scarce. It is probably too early to 

formulate plans for suoh work:, but if preserrt exploration is success

ful research of this type should be undertaken. 

Antimony 

In 1951 C. S. Lord, of the Geological Survey, began a 

study and inventory of Canadian antimony deposits. This work, and 

the similar work described below for other strategic minerals, is 

intended to provide unpublished inventories for government agenoies 

responsible for defence production, etc~; to lead eventually to 

publications of the Economie Geology Series; and to prepare the way 

for further studies and prospecting for these minerals by sunrmarizing 

what is already known about occurrences and painting to problems that 

should be investigated. This project has not yet reached a stage 

where Dr. Lord can suggest speoific problems related to antimony. 

Beryllium, Niobium~ Tantalum, Lithium 

In 1951 R. B. Rawe, of the Geological Survey, began a study, 

and an inventory, of deposits of these metals. He spent the past 

season (1951) studying pegmatites containing these metals in the 
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Yellowknife region. He used the method of detailed mapping of internal 

structures, reoently developed by the U.S. Geological Survey, and in 

which he has been trained. He concluded that the known occurrences 

are uneconomic at present prices with the transportation costs 

prevailing in this rather remote region, but that so many unprospected 

pegmatites occur that further prospecting is warranted. Similar 

studies of pegmatites in less remote ragions may be warranted. 

In connection with beryllium, the Subcommittee desires to 

draw attention to a deposit of helirite in a contact metamorphic zone 

that has been under investigation in the United States. Helvite is 

a mineral containing about 14 percent BeO, which closely resembles 

garnet and is generally found in contact metamorphic deposits in 

limestone. It should be kept in mind that deposits of this mineral 

may also occur in Canada. 

Chromite 

In 1951 H. A. Quinn, of the Geological Survey of Canada, 

began a study and inventory of ohromite occurrences in Canada. He 

is not yet in a position to suggest specifio researoh related to 

chromite deposits. 

The North Amerioan continent is dependent upon overseas 

deposits of high-grade ohromite for corrnne roial use. Known deposits 

of chromite in Canada may be tao small or tao low grade for 

production in normal times, but should supplies of this ma.terial 

be out off during any emergency i t would be neoessary to use 

domestic ores. The Bird River, Manitoba, chromite oan be easily 

concentrated and used in the manufacture of ohrom-X. Also, bath 

the Hines Branch and the Hudson Ba.y Mining and Smelting Company have 

developed methods by whioh concentra.tes can be beneficia.ted to raise 

the chrome-îron ratio to the level required by the steel industry, 

should it be neoessary to do so. 
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Cobalt 

For so;r.e years$ the grea.ter part of Ca.na.da.'s cobalt 

production has been obtained as a by-product in the refining of 

nickel from mines in the Sudbury distriote Cobalt will also be 

obtained as a by-produot from the Lynn Lake nickel-oopper ores of 

Manitoba when production from that mine begins . 

The balance of Canada 1 s cobalt production is from mines 

in the Cobalt area of Ontario; most of which is smelted and refined 

at Delor'.)1 Ontai·ioe The r e side!l.t e;e'.)logist for the Ontar i o 

Dcpartmc..'1.t of Mines e.t Cabal t., :Jr . n. Thorr,.son, is making a detailed 

study of the geology and m:i.neral deposits of t:re Cc½alt area, and 

his report will be published in due course. 

M. E. r:'.'riskei-itch oompleteè'. in 1952 a Ph.D. t.hesi s on the 

famouo Nipissing diabase s ill of the Cobalt area, in which ha dea.lt 

with the cou::-se of crystaJ.Ezation and behaviour of elements such 

as Ni, Co, V, Cr, nnd Cu. Ti1e spectro'graphio studies for this 

rosea.rch v1e:·e ce.rried o,:rt at Qu.sen' s Uni verai·by., 

UoJ.ybdenum 

In 1 P51 G~ M. Wrigh-:;, o!' the Gecl.oG:i.oa.l 8t1rvey of caneda , 

begar.. a s t::dy and i nven-tor:r o.r rr- 0}.ybde~ 1J.m occu1·ren0es in Cane.da. The 

work ha s not proceeded to the stage where specific projects have been 

sugge cted. 

T,·~1~ ste11 

In 1951 Dr. E. W. Little., o: the Geolcgjcal Survey of 

Ca:r:~-:: 1'.' ; '.)c30..n a study end. inventory of tun gsten ccc,1rre nc e~ in 

Canada. The :· '.) ::,p :rn::.::: ~ o~ the Er•'-" ~Blc1 ~.n d. R'3d R'.)se rn.ines in BritL:ih 

Col n"'.'lbj_a. h ::'.. s eA.sed t hA "1 tci·t.~ge in supply of this mc'.,al 0 Dr. Little 

spent most o~ the field s ea::ion of 1951 in 9. detl:l i.led study of the 

Emerald r: i:ëe . 
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Uranium 

For severa.l yea.rs the Geological Survey has been keeping 

up to date a. complete inventory of occurrences of uranium and thorium, 

because the Survey acts as the official agent of the Atomio Energy 

Control Board in matters dealing v1 i th raw mate rials. Condensed 

versions of the descriptions of properties conta.ined in the inventory 

ha.ve been published in Geologioa.l Survey Pa.par 51-10 entitled 

11Canadia.n Deposits of Uranium and Thorium". 

Concerning recent work and problems for future attention, 

A. H. Lang reports as follows: 

11 Because of the interest in uranium the Geological Survey 
has been able to do a good deal of mapping and to make special 
studies, but this was by no means everything that could have 
been done. Last season one party devoted part-time to some of 
the main uranium occurrences in British Columbia; this party 
made an interesting new discovery of uranium. In the Northwest 
Territories one party did 1-mile mapping in one of the most 
interesting uranium areas there, and studied the deposits. 
Two parties did 1-mile mapping in the Goldfields region; one 
mineralogist made a special mineralogica.l study at Goldfields, 
Black Lake, and Charlebois Lake; one geologist studied wa.11-
rock alteration at Goldfields; and one geologist reported on 
properties in the Goldfields, Black Lake, and Charlebois Lake 
ragions. I examined properties in the Northwest Territories, 
Saskatchewan, Ontario, and Quebeo, and supervised other 
parties. In addition to the foregoing work by the Geological 
Survey, Eldorado financed one thesis project at Goldfields, the 
Saskatchewan Government engaged Dr. J. B. Mawdsley to ma.p and 
study properties at Charlebois Lake, and the Ontario Government 
engaged Dr. E. W. Nuffield to map and examine properties in the 
Sault Ste. Marie region. 

"For 1952 the Geological Survey pla.ns to have at least 
one party doing 1-mile mapping in a uranium area in the 
Northwest Territories; at least one party doing 4-mile mapping 
in a part of the No rthwest Territories that is favourable in a 
general way for uranium; and at least one party doing 1-mile 
mapping at Goldfields. The Survey also plans to begin detailed 
mapping, and structural and other studies, of the most important 
part of the Goldfields region - an important project that will 
probably require 5 years to complete. 

"The most immedia.te requirements are, therefore, pretty 
well in hand, but there is more that should be done. The 
Geologi ca.l Survey does not have sufficient men to examine more 
than about a third of the discoveries reported tous, and so 
must choose those that seem most worthy. In so doing some 
important discoveries ma.y be overl ooked, and in any case, the 
disooverers and property owners think that they are being 
neglected. Also , there are more areas that should be mapped 
but they are second-priority a.reas . 
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"For long-range researoh, the situation is very different. 
We are just able to keep pace with the most immediate require
ments, and oan do praotioally nothing about long-range work, 
exoept to list low-grade discoveries and problems that coeur to 
us. We should be doing some work to try to find new pitoh
blende areas; to learn whether any of the non-pitchblende types 
of deposits are mineable at present prices (a beginning has 
been made on this at Charlebois Lake); to try to find uranium 
in by-produot quantities at produoing gold and base metal mines 
(a good deal has been done on this, without results, but there 
is much more that could be done); and studies of known low
grade deposits so that information will be available if needed 
at some future time or if cheap methods of extraction should 
be developed. Known plaoer occurrences of uranium and thorium 
in British Columbia should be studied to learn whether any are 
of importance and whether it ma.y be worth while to prospect for 
such placers at some future time. Beach placers along the 
British Columbia coast should be studied to learn whether they 
oontain signifioant amounts of monazite. 

"I believe that support should be given to projects for 
ma.king age determinations, so that the validity of existing 
methods oan be cheoked, and so that many additional determina
tions oan be made by existing methods, if satisfaotory, or by 
improved methods. The rubidium-strontium method is believed 
to have many possible applications to the study of mineral 
deposits in general and to stratigraphy." 

Pyrrhotite "Dykes" 

-Dr. Bruce Wilson has suggested that many magnetic anomalies 

reoorded have, upon investigation, turned out to be due to barren 

pyrrhotite "dykes". The question arises as to whether or not suoh 

"dykes" have any relation to base metal ore deposits. He suspects 

that pyrrhotite dykes are nota product of normal hydrothermal 

solutions and, if this assumption is correct, their presence is no 

indication or favourable prospecting territory. An effort towards 

the solution of this problem is being made by Wilson in his ourrerrt 

research on the origin of pyrrhotite dykes, at the University of 

Manitoba. On the recomrnendation of the National Advisory Cormnittee, 

the Geologioal Survey of Canada has provided a grant of $450 to the 

University of M:1.nitoba for support of this projeot. 
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Altered Zones Around Sulphide Mineralization 

Mr. J. E. Riddell, McGill University, is making a study of 

rock alteration associated with base metal deposits in northwestern 

Quebeo. Mr. P. E. Eakins has carried out similar studies in the 

Malartio district in relation to gold ores. The field work and 

analyses for both investigations were paid for by the Quebec 

Department of Mines. 

On the reoommendation o~ the National Advisory Committee 

the Geologioal Survey of Canada has made a granc of $2,030 to 

MoGill University for f 1,w.:..:1-:.:• research by Mr. Riddell on samples 

collected for the above investigations. The sa~ples will be 

analysed for Ca, Na, K, Fe, Mg, and the base metals. The earlier 

work indicated that a redistribution of these el ements has taken 

place around base metal deposits in such a manner, and to a degree, 

that would make its study useful in the search for other deposits. 

Genesis of Copper and Nickel Ore 

Dr. J. S. Stevenson, MoGill University, is ~ttacking the 

general problem of the partition of nickel end copper between 

silicates and sulphides under various conditions . 

Law-grade deposits 

We suggest that more attention should be paid to low-grade 

deposits and that information on such deposits should be included in 

any inventories that ma.y be na:ie~ .'1.s bet t sr dcp:,::;its become 

exhausted, mining of very low-grade deposits will eventual J.y be 

begun. Resea.rch is being done on the treatment of such "ores'', by 

methods such as ion exchange. "\ive bc- liE- ve that re0ordG should be 

kept of Canadian deposits that might e-ver..-'::;ually be :.mportant, 

either as primary sources or as by - proàucts of mines that work 
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higher grade deposits of other mete.ls. vre also believe tha.t field 

studies a.long these lines should be made, tha.t more spectrographie 

tests should be ma.de on semples collected incidenta.lly to other 

work, and that tests should be made on the numerous samples of oil

well cuttings stored by the Geological Survey. 

Research Division 

The establishment of a Research Division within the 

Geological Survey will greatly stimula.te research in the geologioal 

sciences throughout Ca.na.da. Until this division is assured, however, 

it seems premature to propose specific problems for its attention. 
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REPORT OF THE SUBCOMMITTEE 

ON STRUCTURAL GEOLOGY 

Presented by Dr . J . E. Gill 

Member s of Subcommittee 

Dr . J . E. Gill (Cha.irman) - McGill University., Montreal , Que . 

Dr . J . W. Ambrose - Queen 1 s University., Kingston, Ont . 

Dr . M. F. Bancroft - Acadia University, Wolfville., N. S. 

Dr . D. R. Derry - Ventures Limited, Toronto , Ont . 

Dr . H. c. Gunning - University of British Columbia , 
Vancouver , B. C. 

Dr . T. A. Link - 25 King St. W., Toronto ., Ont . 

Dr . J . B. Mawdsley - University of Saskatche,van, Saskatoon., 
Sask . 

Dr . C. H. Stockwell - Geological Survey of Canada, ottawa, 
Ont . 

Str uctural investigations in Canada have pr oceeded a.long 

normal lines in connection with areal studies . This work , done 

largely under the auspices of the Geological Survey of Canada and 

the Provincial Departments of Mines, is a ma.jar and most important 

part of structural research in Canada. 

Exploration for petroleum proceeded at an increased pace . 

The large amount of structural data accumulating is under close study 

by priva.te organizations, and we assume that records are being 

preserved in government files . 

A few special studies relating ta ore deposits , the geometry 

of folds and regional structures were in pro gress and some useful 

results accrued from these during the year. 



- 39 -

An outstanding event was the publication of a Tectonio Map 

of Canada prepared by a committee of the Geological Association of 

Canada headed by Dr. D. R. Derry, and published by the Geological 

Society of America. This map is remarkably good, considering the 

relatively short period of compilation. Although not complete or 

entirely accurate in every respect, it provides for the first time a 

broad and reasonably accurate view of the major structural features 

of the country as at present known. One of its main features will 

undoubtedly be the stimulation of workers in many parts of the 

country to new efforts directed toward filling in blank spots, and 

investigation of doubtful or disputed points . Such projects are 

even now afoot. Dr. Gunning has written suggesting that this 

oommittee support the preparation of a more precise and detailed 

map, starting with the Geological Association of Canada rnap as a base. 

Plans are already laid at the University of British Columbia to 

revise the British Columbia section. This projeot will receive the 

support of most geologists in Canada. 

Dr. Ambrose again directs attention to the item in last 

year's report relating to the study of faults; also detailed study 

of well-exposed areas exhibiting various types of folds, rook 

cleavage, joint systems, and breccias. These are outlined on pages 

64 and 65 of the Annual Report of the National Advisory Committee on 

Research in the Geological Sciences for 1950-51. 

Dr, Stockwell has mentioned study of faults in the 

Kirkland-Ma.lartic belt as worth special consideration, and he would 

like to see a more vigorous attack made on the structure of the 

Grenville province, espeoially along its northwest border. 

Dr . Stockwell's own work on folds illustrates the type of 

basic investigation to which this committee thinks more attention 

should be given. 
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Mention was mnde in our last report of batholith studies. 

Structural studies of batholiths are desirable, but it appears 

unlikely that any really systematic or comprehensive study of this 

type will be undertaken in the near future exceptas part of a 

broader project to include chemical and mineralogical investigation. 

This has led us to suggest a project involving co•operation between 

the Geological Survey, Provincial Departments of Mines , and universities. 

Those of us who have been dealing with batholiths have been oonstantly 

aware of the poor quality of our information about the composition of 

these masses. They are important elements in the earth's crust, 

mark outstanding events in earth history, and are believed to give 

rise to many types of economically important deposits, yet our 

knowledge of these masses is based on rather superficial observations 

on a few traverse lines supplemented by study in thin section and, 

rarely, by chemical analysis of a few grab srunples. This is not 

good enough. We propose that field parties be assigned to map 

structure and sample systematically certain batholiths, some with 

associated ore deposits and some ·without . Enough material should 

be collected so that petrographic, chemioal, spectrographie, and 

radioactivity studies oould be oarried out. 

The Federal or Provincial surveys oould finance field 

parties and do part of the laboratory work. Much detailed study of 

rocks and minerals could be carried out by graduate students in 

university departments. This project could be started in a small 

way and, if the results warrant it, should continue until a ground

work of preoise information about intrusives has been attained. 

The results should be of great scientific interest and probably also 

of great practioal value in the seleotion of prospecting areas. 

It is realized that this projeot outs across the fields 

of several of the suboommittees, but we feel that the major problems 
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in geology oan only be dealt with satisfaotorily by oo-operative 

attaok. We, therefore, submit it for discussion by the Committee 

as a whole and any suboomm.ittees that may be interested. 

Early in the year, Dr. Gunning oalled attention to the 

exception.al opportunity for study of part of the Coast Range batholith 

during the driving of the Kemano tunnel by the Aluminum Company of 

Canada. This matter was disoussed at the June 1951 meeting of the 

National Advisory Committee and inquiries have been made in British 

Columbia and at the head office of the Company at Montreal as to the 

best way to supplement the Company's own work to further the interests 

of science. There is reason to hope that a praotioal co-operative 

soheme can be worked out between the Company and the British Columbia 

Department of Mines whereby a complete mapping job oan be done and 

ample material colleated for supplementary laboratory studies. This 

means that oriented specimens should be collected systeme.tically 

and, in addition, ample material for petrographic, chemical, spectro

graphie, and radioactivity studies. Measurement of rock temperatures 

and other physical data may also be undertaken (See also page 4 of 

this report). 
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INTRODUCTION 

Canada by virtue of its size and variety of geological 

formations and mineral deposits offers splendid opportunities for 

field and laboratory studies in petrology, mineralogy, and geo

ohemistry. Much field study has been accomplished despite obstacles 

imposed by geography. However, field study has not been followed by 

as nruch laboratory investigation of a quantitative nature as is 

desirable, largely because of limited personnel and equipment. 

Experimental investigations have been restricted for similar reasons. 

Sorne alleviation of the situation has been achieved by grants by the 

Geological Survey of Canada for geological research in Canadian 

universities. 

A det e~rer.t to research~ noted in t he first report of this 

subcommi ttee, is the dif f i cul ty :, f ::ibtfl.i ni ng ... -ot:. UnA chemical analyse s 

of rocks and minerals (and waters) that the average worker has not 

the time or equipment to make. Coupl ed wi t h this is a need for more 
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speoialized spectroscopie, X-ray, thermal, and isotopie studies 

oalling for equipment and teohnioal skill not generally ava.ilable. 

The carrying out of the first three recommendations of the First 

Annual Report of the National Advisory Corrnn.ittee would go far to 

relieve this situation. In addition, establishment of laboratories 

of the size and oha.rac~er reoommended would allo·.v tj--pes of research 

to be undertaken that are beyond the scope of most university 

laboratories. 

The status of scientifio research in general in Canada has 

been ably reviewcd in the Report of the Royal (Uassey) Commission on 

the Arts, Letters, and Sciences. Research in petrology, mineralogy, 

and geochemistry fits into the general patcern of scientifio research 

outlined in the Massey report. It might be noted in paooing that the 

geological sciences should be of particular i mpor tance relative to 

other sciences beoause of Canada's geography, mineral resources, and 

stage of development. Mineral weal th is uscful only whcn it has '!:>een 

looated and developed. It is obvio1s that the chances of finding 

mineral deposits exposed at the surface are decreasing, and that 

geophysical methods must be used more and more, Most of these methods, 

due to their cost, are applicable to only reletiv0ly small areas. 

Much of the research in petrology, mineralogy, and eeoche~i stry may 

be direotly applied to delineation of areas where ouch intensive 

prospecting is justified. 

Any review of research in petrology, nineralo[;Y, and 

geochemistry in Canada, must mention tne ~ mport'-\.>::t ro~e pla~red by 

the Geologica.l Survey of Canada . Areal mo.pping across Canada b:r 

the Geological Survey provides the background data for muoh of t::i.e 

geologioal resea.rch in Canada.. The areal mnppin:; is i'requ13ntly 

followed by more intensive field and l&.bol·ator:'Y res'3~rch by membc:Jrs 

of the Survey staff, by un:.vers:'.. 'cy ,.; 01-:::ers~ and oc;1.0r .s . Researoh 
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throughout the country is also stimulated and aided by provision of 

thesis areas and topics to graduate students i n the universities . 

Further background information, and service to research workers is 

provided by the Mineralogy and Radioactivity Division of the 

Geological Survey and the laboratories of the Mines Branch . Given 

the neoessary personnel, equipment, and space, the Geologioal Survey 

has indicated eagerness to increase its aid to research in every way 

possible and to embark on new research projects of its own. 

Several of the Provincial Governmcnts are providing similar 

valuable services to research workers through Department of Mines, 

Researoh Foundations , or Resource s Develop:'.Tle:a-;:; Boards. These 

services fulfil a real need, and their number and scope oould be 

increa.sed . 

The National Re search Council, though only indirectly 

conoerned wi th resea.rch in petrology, mi ne r alogy, c.nd geochemistry, 

performs a valuable service in providing new data, equipment, 

techniques, and theory through resee.r ch work i n physics and chemistry. 

The Council also support s research in petrology, mine ralogy, an.d 

geochemistry by grants-in-aid to univor s ity staffs and provision of 

scholarshi ps, studentships, and èursari e s t o gr ad•.mte st u1errt s. 

Some r e sen.rch i s cnrr i ed on by :nining and indu :1trial 

companies and much aid is given to gove rnmen7. and univer s ity workers 

by the companies. The aid provided take s such f orr~s a s ~ccess to 

properties, provision of specimens, and the gi~e.r..t frg of scholars:lips 

and financi al help to univer s ities. 

The burden of pur e re search f all s l a r gely on t he 

universit ies . Much of thi:: re see.rch , particuJ.0rl y of the more 

advanced or specia l ized type~ i s conc 51,c"1cc. t<Jd in the large r 

instituti. on~ b3oal~sc -':;r.ay have ~ ~aff s with thP -n '.)ce:::'>[lr_y -~ re.ining 
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and time, as well as the equipment. More research would be attempted 

in both the larger and smaller institutions if the staffs were not 

overburdened with teaching duties. rœ.ny instructors would prefer to 

work on research problems, but are forced to spend their summers in 

remunerative routine work beoause of the low salaries they reoeive. 

The correction of this situation seems equally or more important 

than provision of funds for research equipment. 

It is encouraging to note that several geology departments 

in Canadian universities have increased their staffs and equipment 

and extended their graduate teaohing and research in reoent years. 

This expansion has been largely in the field of mineralogy, but 

geochemistry, and to a lesser degree petrology, are also receiving 

increased attention. More stress than heretofore is being placed on 

experimental investigations and mineral synthesis. 

The limited number of outlets in Canada for publication 

of results of research in petrology, mineralogy, and geochemistry 

is a serioua problem. The reoently established bulletin of the 

Geologioal Association of Canada is a welcome addition to the 

publications covering these fields. 

The specific projects in petrology, mineralogy, and 

geochemistry currently in progress are listed in "Current Research 

in the Geologioal Sciences in Canada, 1951-52 11 • No complete listing 

is, therefore, attempted in this report but a general summary of 

ourrent research in eaoh of these fields follows. This is followed 

by a section in whioh problems and projeots are discussed that the 

Subcommittee considers partioularly deserving of further study. 
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SURVEY OF CURRENI' RESEARCH 

Petrology 

Researoh in petrology of the igneous rooks is receiving 

attention along several lines. In the Kirkland Lake area, the 

granitic and related miner intrusions are being studied in the field, 

with oom:plementary chemical and petrographio laboratory studies at 

the University of Toronto. A part of the Coast Range batholith in 

British Columbia is being studied. Three related studies of parts 

of the southern batholith of New Brunswiok are being made at the 

University of New Brunswick. 

Granite, syenite, and corundum pegmatites of several areas 

in Ontario and Quebec are being studied at Queen•s University and 

the University of Toronto. The granites and radioactive pegmatites 

of the Charlebois Lake area, northeastern Saskatchewan, are being 

studied at the University of Saskatchewan. The petrology of the 

diabase sills of Port Arthur is being studied at the University of 

Toronto, and spectrographie analyses of the Nipissing diabase of 

Cobalt are being made at Queen•s University. The relatively undis

turbed and widespread rhyolitio and volcanio rocks of the Carboniferous 

of New Brunswiok are reoeiving some field and petrologio, as well as 

stratigraphie, study at the University of New Brunswick. 

Of a more general nature are studies at the University of 

Toronto of accessory minerals and textures in igneous rocks, with 

partioular attention to basic complexes. At Laval University, 

experimental research is in pro gress on gas explosion affects in 

magmas believed to result in t he development of "pillowed" aplites. 

Much work on metamorphic rocks is i n pro gr e ss. At McGill 

University t he gneisse s of two areas in Baf f i n Island and of an 

area on the coast of Labrador ar e bei ng st udied. Al so at McGill, 
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two thesis studies are being made of Grenville type gneisses of the 

north shore of the St. Lawrence River. At Laval University several 

studies of metamorphio rocks from the Grenville and Appalachian 

regions are under way. At Queen's University nepheline bearing 

gneisses are being studied. At the University of Toronto the 

Keewatin meta-diabase and rocks from areas in the Granville of south

eastern Ontario are under investigation. At the University of 

Saskatchewan the petrology and radioactive content of lime rioh 

meta.morphosed sediments of northern Saskatchewan are being studied. 

At McGill University experimental research on rheomorphism is in 

progress. 

Several studies of iron formations overlap the fields of 

metamorphism and sedimentary petrology. At Laval University high 

temperature and high pressure experimerrtal work is under way on the 

origin of jasper and chert. At the University of New Brunswick 

comparative studies are being made of the Precambrian iron formations 

of Ungava and the Ordovician and Silurian iron formations of New 

Brunswick. At the University of Toronto the petrology of the 

Gunflint and Biwabik iron formations is being compared. Correlation 

of slaty beds associated with the iron formations of Labrador by their 

spectrographie, thermal, and chemical properties is an example of the 

use of new teclmiques in the study of meta.morphic rocks. A spectro

ohemical study of trace elemerrt behaviour in the slates of Labrador 

was made at Queen's University and a study of trace element behaviour 

in the metamorphism of argillaceous rocks is being carried out at 

M>Master University . 

Studies in the field of sedimentary petrolog;y are limited. 

The Medina formation of the Niagara peninsula is being studied at 

McMa.ster University, and the sedimentary petrology of the Cretaceous 

of Saskatchewan is being studied at the University of Saskatchewan. 
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Work on the petrography of reef structures in the Devonian rocks 

near Great Slave Lake is contemplated at the University of Toronto. 

Some study is being given the petrography of the Carboniferous 

formations in the Maritimes by the Geological survey of Canada and 

others. 

Mineralogy 

Most of the field studies in mineralogy have been inoidental 

to examination of mineral deposits and pegmatites. In recent years 

speoial attention has been given the radioactive minerals. Field 

and laboratory studies in this field are a ohief oonoern of the 

Radioactivity Division of the Geologioal Survey of Canada. At the 

University of Toronto, the apatite deposits of the ottawa Valley 

are being studied. 

Laboratory and experimental studies are receiving increased 

attention in the universities. Determinations of mineral structures 

by X-ray is oontinuing at Queen 1 s University, with present work 

centred on the niobate-tatalates and the lollingite-safflorite 

series. Additions are being made to X-ray powder data on the ore 

minerals . A noteworthy accomplishment at this institution was the 

synthesis of zippieite, a basic uranium sulphate; crystals suitable 

for X-ray study were produced for the first time. Thorite and 

huttonite were also synthesized. This work is a real contribution 

to the study of the radioactive minerals. 

A researoh program on uranium-bearing minerals begun a 

few years ago at the University of Toronto with the aid of a 

National Research Council grant has resulted in several intensive 

mineralogical studies. These studies include the torbernite group 

of phosphates, vandenbrandeite, gurnrnite, and U30a, pitchblende and 

the metamict state, and the uranium silicate minerals. Research on 
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the ore minerals is oontinuing,with the oompletion of descriptions of 

ouprobismutite, parkerite, shandite, and the manganese minerals 

crednerite, lithiophorite, jacobsite, hetaerolite, hydrohetaerolite, 

hollandite, cryptomelane, and coronadite. Papers on cuprobismutite 

and jacobsite are in press. Systematio norphological and X-ray 

studies initiated by the late Dr. M. A. Peaoock are being continued. 

The Department of Geological Sciences at Toronto has purchased a 

Buerger Precession X-ray goniometer and has had built toits own 

specifications a second X-ray diffraction unit utilizing a Machlett 

tube. The goniometer and X-ray diffraction laboratories have been 

completely renova.ted. 

Geochemistry 

The Mineralogy-Radioactivity Division of the Geological 

Survey of Canada has under way a plan for systematic geochemical 

studies, mainly aimed at outlining geochemical provinces. The 

Quebec Department of Mines has completed a compilation of nearly 

three thousand analyses of minerals and rocks. The laboratoriès 

of this department are continuously accumulating data from spectro

graphie and other analyses, and carry out trace element determinations 

for the Department's geologists and university workerse The presence 

of nickel in the pyrite of the recently found niokeliferous pyrite 

deposit in Montmagny county in the Province of Quebec was first 

established by X-ray diffraction analysis and spectrographie analyses 

ma.de in these laboratories. 

A great impetus to interest in biogeochemistry in Canada 

has been given by the outstanding work of Dr. H. V. Warren and 

oolleagues at the University of British Columbia over the past 

several years. Techniques developed by this group are being applied 

by mining oompanie s across Canada in prospecting for base metals~ 



- 50 -

Additional research, using these techniques1 is being carried on by 

other universities. Research along these lines is being extended to 

inolude studies of the distribution of trace and common elements in 

bedrock formations, particularly in relation to ore deposition. The 

motive behind much of this work is to develop new prospecting tools, 

but in addition muoh data of theoretical value are being obtained. 

Researoh projects in geochemistry include: studies in 

biogeoohemistry and hydrogeochemistry at the University of British 

Columbia; at McGill University an investigation of copper and zinc 

in indigenous trees in southeastern Quebeo; studies of trace and 

major elements in metasomatic zones associated with the copper-zinc 

sulphide deposits of northwestern Quebec; and research on the 

distribution of Ca, Na, K, Mg, and Fe in metasomatic and metamorphio 

zones around base metal deposits. 

At Queen's University several projeots allied to geochemistry 

are in progress that will supply geochemical data. These include: 

spectrographie analysis of minerals in sulphide deposits containing 

the platinoids and of ash from Nova Scotia ooals; spectrographie 

analyses of the Nipissing diabase; and the correlation of slaty 

formations in Labrador by spectrographie, thermal, and chemical 

properties. The study of trace element behaviour in the metamorphism 

of argillaceous rocks at McMaster University should also be mentioned. 

In discussing geochemistry, the ohemistry of the hydrosphere 

and atmosphere should be included but this Subcomnùttee has not 

assessed the work being done in these fields. Some data have been 

acoumulated on the composition of underground lake and river waters. 

Sampling of coastal marine waters is being carried out under the 

Joint Committee on Oceanography of Canada. The latter group welcome 

the interest and co-operation of geologists not only in chemical 

studies but in studies of submarine sedimentation and topography. 
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SUGGESTID PROJECTS 

A number of researoh projects that should receive attention 

were listed in the first report of this Subcomm.ittee. Several of 

these have been initiated; others have not yet been started. 

Dr. S. C. Robinson, a member of this Subcomm.ittee has listed 

the following general fundamental problems to whose solution the 

fields of petrology, mineralogy, and geochemistry must make the main 

contribution: 

1. The genesis, differentiation, and emplacement of 
batholiths, their apophyses, and the mineral deposits 
related to them. 

2. The delineation of petrographic and mineralogical 
provinces in Canada. 

3. The processes and conditions responsible for the 
deposition of the various types of mineral deposits 
in Canada. This includes critical appraisal of the 
relationship of pegmatites to hydrothermal mineral 
deposits, the theories of magma.tic differentiation 
and lateral secretion, the mechanics of replacement, 
and the relative importance of structural and chemical 
oontrol by host rocks. 

4. The determination of the age of rocks and mine ral 
deposits in Canada. This should inolude correlation 
of various methods of determining age; by radioactive 
decay of certain elements, field evidence of succession, 
and by palaeontology. 

5. The extent and development of progressive metamorphism 
in various districts and geological provinces. 

6. The association of rock alteration with deposits of 
economic minerals. 

7. Appraisal of criteria for distinguishing between 
granites of magmatic and metasomatic origin. 

In addition to the general problems mentioned above, more 

specific problems dealing with the study of batholiths , metamorphic 

rooks, and the standardization of mineralogic data are discussed 

below. 



Batholiths and Other Igneous Bodies 

The Subcommittee on Structural Geology has suggested that 

more attention should be given the study of batholiths. This is a 

problem that crosses the fields of several of the subcommittees, 

but is of particular interest to petrologists . It has received 

attention heretofore by a committee of the Royal Society of Canada 

and a subco:rmnittee of the National Research Counoil of the United 

States. However, muoh rem.e.ins to be learned about batholiths, and 

Canada provides unexcelled opportunities for their study. 

The problem oan be approaohed on a regional and chronologio 

basis; it should inolude studies of Canadian Shield, Acadian and 

Appalaohian, and Cordilleran batholiths. Aspects to be studied 

inolude external and structural relationships, internal structure 

and variations, related intrusions, and mineral deposits. Suoh 

broad soale studies may help salve the problem of the origin of 

granite and whether or not mineral deposits are associated with 

granitio rocks produced by granitization or only with those of true 

plutonic origin. 

Two intensive studies of batholiths are being initiated 

this year (1952). The British Columbia Department of Mines is 

undertaking the geologioal study of the Kemano-Tahtsa Lake tunnel. 

This tunnel, which is under construction by the Aluminum Company of 

Canada, is being driven through part of the Coast Range batholith 

for a distance of 10 miles. The geology along the tunnel and on the 

surface will be mapped in detail and specimens collected for 

laboratory researoh. In addition, thermal measurements will be 

made ta determine the heat flow from the rocks along the tunnel. 

The Geological Survey of Canada is beginning an intensive 

study of a batholith in Preissac and La Corne townships in north

western Quebeo. It is planned to include in this projeot studies 
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of the petrography and variations in composition, of the distribution 

of trace elements and radioactivity, of the accessory minerals, and 

of inclusions in constituent minerals. 

In addition to the study of granite batholiths, there is 

need for further research on basic intrusive bodies. Some gabbroio 

rooks are associated in the field, and apparently in origin1 with 

granites; others are apparently unrelated to granites. A broad 

study of these rocks might bring out features of petrogenio 

signifioance. The peridotites likewise offer an interesting field for 

for wide-soale investigation and comparative study. 

Metam.orphio Rocks 

In the first report of this Subcommittee mention was made 

of the need for more exact definition of the amphiboles and pyroxenes 1 

particularly in the metamorphic rocks. Such studies are of special 

ooncern in Canada beoause of the abundance of rocks oontaining these 

minerals, partioularly in the Canadian Shield . 

Mineralogy 

In the field of mineralogy several projects have been 

suggested by Dr. Robinson that were not mentioned in our earlier 

report. The first of these is that a survey be made of the 

laboratory facilities and equipment for geological and mineralogical 

researoh in Canadian universities and govermnent departments. Data 

on the ma.in problems for which the equipment is being used should 

also be gathered. The Subcommittee recommends that such a survey 

be ma.de. 

Dr. Robinson further suggests that in order that data 

obtained in one laboratory may be compared with that from others 

throughout Canada, study should be given t o developing some system 

of standardization. He states: 
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"In spectrographie le.bore.tories., the two standard rock 
pawders prepe.red by the United States Geologioal Survey 
(Bulletin No. 980, 1951) should be analysed as an indication 
of the reproducibility of the results. Similar standards of 
known composition to represent other groups of elements should 
also be prepared for the se.me purpose. 

"In the field of X-ray diffraction., it is probable that 
various le.bore.tories have mounts or spindles of known minerals 
that oould be loaned to other laboratories where a 'library' 
of referenoe patterns is being assembled. If this were done., 
questiona.ble mineral species or specimens would be readily 
detected. The alternative method of exohanging actual patterns 
is less satisfaotory owing to the use of powder cameras of 
varying radius and X-radiation of different we.ve length in the 
va.rious le.bore.tories. In order to facilite.te the loan of 
spindles., it is reoommended the.ta ma.star list of spindles 
available in all laboratories be compiled and distributed. 

"For X-ray diffraction patterns of metamiot minere.ls it 
is usual to induoe orystallinity by hee.t treatment either in 
vacuum or in an inert gas. If powder patterns of such minerals 
are to be standardized., a uniform method of heat treatment must 
be employed. Some progress in such standardization is being 
made by an international oommittee on radioactive minerals. 
It is reoommended that the method deoided upon by this Committee 
should be promulgated to all Canadian X-ray diffraction 
le.bore.tories. 

"Similar methods of standardization should be established 
for thermal analysis, soma aspects of ohemical analysis., and 
other procedures, on a trial be.sis." 

Dr. Robinson in connnenting on the recommendation of the 

National Advisory Committee that the laboratories of the Geologioal 

Survey of Canada be expanded, an expansion in part to allow for an 

increased number of rock and mineral analyses, points out the 

advantage of the newly developed spectroohemical method of rock 

analysis., and of the X-ray fluorescence unit for complex ores., 

miner~ls., and chemioal or mechanioal concentre.tes. 
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This report must be acoepted as an interim one only. It 

comprises notes prepared by Dr. H. s. Bostook and Dr. v. K. Prest 

of the Geologioal Survey of Canada, and the writer. 

Dr. Bostook has prepared a brief a.coount of the state of 

Pleistooene researoh in the Geologioal Survey of Canada. It is 

gratifying to note that several recommcn:~ations of this Subcommittee 

in the First Annual Report of the National Advisory Committee 

(1950-51) have been carried out and that action is planned on others. 

Dr. Bostook 1 s notes are as follows: 

"The Geological Survey is developing a Pleistocene and 
Engineering Geology Division. To obtain staff for this 
Division, the Geologioal Survey has found it neoessary to 
assist selected students in their post-graduate studies in 
the universities. This plan has been sa.tisfactory and a 
nucleus of some ten specialists in Pleistocene Geology and 
water supply has been built up over the past few years . 

"Every effort is being made to broa.den the field and 
research progra.m. Some twelve field parties were engaged in 

lcol. Baird was appointed Chairman of the Pleistocene Subconnnittee 
at the Janua.ry 1952 meeting of the National Advisory Co:mnittee . This 
interim report has been prepared by Col . Baird since that time. 
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Pleistocene and water supply work in the season of 1961. A 
laboratory for the study of Pleistooene materials and 
sedimentology is being esta.blished. · 

"More study is being given Pleistocene deposits by 
Geologica.1 Survey field parties engaged primarily in mapping 
bedrock geology. This is particula.rly true in the Yukon a.nd 
northern British Columbia. where field parties a.re giving 
specia.l attention to glacial a.nd geomorphologica.l fea.tures . 

"Some speoial studies have been made of existing glaciers 
in the Rooky Mountains. 

"Using two helicopters and support a.ircraft, a. Geologica.l 
Survey field party is mapping an area of ro,ooo to 75,000 
square miles in the Northwest Territories between Great Slave 
Lake and Hudson Ba.y in the one field sea.son of 1952 ~ 1.Th>:i.s 
va.st, largely unexplored a.rea is of particular interest to 
Pleistooene geologists because it includes the Keewatin centre 
of glaciation. It is thought tha.t this a.rea will be oovered 
with a thoroughness at least comparable to that of conventional 
1 inch to 8 miles and ma.y approximate that of 1 inch to 4 miles 
geological m.e.ps. The five geologists ca.rrying out this project 
inolude a specialist in Pleistocene geology who will be 
responsible for the interpretation and correlation of the 
unoonsolida.ted m.e.teria.ls and the production of a Pleistocene 
map of the area. 

"The Geologica.l Survey plans on preparing a geomorphic map 
of Canada on a small soale for the forthcoming Atlas of Cana.da . 
Larger scale geomorphic maps of the Cordilleran region are at 
present being oompiled, and t~e co~, ilation of similar maps of 
the Appalachian region is plannetl, 

"The compilation of a Pleistocene map of Canada is planned 
to be gin thi s autumn (1962) • " 

Dr. Prest has prepared the following sta.tement, which, he 

stresses, is oomplementary to the report of this Subcormnittee in the 

First Annual Report of the National Advisory Cornmittee (1950-51) r 

"The most pressing work that should be underta..'lcen in Canada 
is the study of spores and pollen grains as an a.id in the dating 
of Pleistocene deposits and the ihterpretation of climatic 
conditions. This study will require personnel well versed in 
bota.nical ma.tters and fa.milia.r wi th Pleistocene geology. 
La.bora.tory fa.cilities necessary for the convenient handling of 
va.rious types of sample will be necessa.ry. In addition, the 
problem will require the close co-opera.tion of the National 
Herbarium or some such orga.nization where a.dequate collections 
of modern flora are stored and a.vaila.ble for comparative studies. 

''Spore and pollen analyses may well prove to be the most 
useful tool a.va.ila.ble in the da.ting a.r.d proper unders~anding of 
Pleistocene e~ents. Th~y are especially important in Cana.da 
where buried soil profiles are genera.lly la.cking . 
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''Work on C-14 should be ce.rried out in Canada.. The 
acourate dating of Pleistocene and Recent materials is of 
great importance to Pleistocene geologists, to arohaeologists, 
and to soil scientists. We are still dependent on Amerioan 
researoh centres and personnel for the occasional determination 
that absolutely must be done. Although there are now several 
centres in the United States where such work may be carried out 
for us, the process of having the work done tends to be involved 
and work is on a priority basis. The necessity of going outside 
our own country for the answer to our problems is a great 
deterrent to efficient work. 

''Work is reported to be in progress on a C-14 la.bora.tory at 
the University of Saskatohewan. It is doubtful, however, if 
university la.bora.tories, designed specifically for research 
problems, will be able to ha.ndle the routine analyses that are 
bound to follow in the wake of renewed interest in the 
Pleistooene history of Canada. 

"Comprehensive investigations of the basins of glacial 
Lakes Barlow and Ojibwa.y should be speeded. The geological 
study of the deposits and history of these lakes is a pre
requisite to proper soil, forestry, botanical, and other 
studies. The great laok of geologioal information on the 
Pleistocene deposits of these lake basins has already forced 
botanical and agricultural scientists to make broad surveys of 
the regions themselves, prier to tackling their own specific 
problems. Surely this state of affairs should not exist. 
Although these scientists have acoomplished a great deal, muoh 
still remains to be learned about Pleistooene chronology that 
will be of service to various interests. 

"The lake basins should be accurately mapped and the 
position and elevations of the strand lines determined. The 
character of the deposits should be noted, · the outlets 
determined, and data obta.ined on wa.rping of strand lines. 
The problem of the Ojibway-Ba.rlow overlap and of the southern 
'shore' of Barlow, and the 'C ochrane' glacial advanoe might 
then be satisfactorily solved. Air photos of the whole region 
make the problem ripe for action. The problem is especially 
important beoause this great northern olay belt will be the 
farm land of the future. Although much of it is being farmed 
today great tracts are undeveloped . Much remains to be learned 
about proper land usage. Geological mapping is the forerunner 
of the full development of this area . 

"Similar work to the above should be undertaken on the 
north strand lines of glacial Lake Algonquin and on its drainage 
history. 

"As already suggested in the First Annual Report of the 
National Advisory Corrnnittee, work should be pushed a.long on the 
glacial history and deposits of the st. Lawrence ~owla~ds. T?e 
limite of the marine submergenoe should be determ.ined in data.il 
a.long with work on the raised beaches, terra.ces, etc. There is 
great need for a thorough study of the faunal record of this 
seaway -- now recognized as a multiple invasion in some parts of 
the lowlands . A comprehensive study of the fauna and of the 
stratigraphy is long overdue. 
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"The major end moraine systems in Canada should be ma.pped 
by the use of air photos plus certain ground check work . Great 
tracts of end moraines are as yet unmapped and even unknown. 
They will provide fascinating studies for students of Pleistocene 
geology for years to come. Such studies will throw more light on 
the waning of the Wisconsin glaciers, afford a better broad scale 
pioture of the Wisconsin age, and lead us more quickly to key 
points of interest a.cross Canada. 

"Soils engineers are today carrying out comprehensive tests 
on soils to properly understand their behaviour in engineering 
projects, but there is a wide field of research on Pleistocene 
materials that might well be undertaken by geologists. Pleistocene 
geologists should take a more active interest in the produots of 
glaciation. Studies of the clay minerals are especially important. 
The geologists 1 work should be complementary to that of mineral
ogi~ts and soils engineers. 

"Pleistocene geologists might well take a more direct interest 
in the field of perma-frost studies. 

"Detailed Pleistocene studies of every city and large town 
in Canada should be started as soon as possible. Mu.ch data are 
daily being lost as construction spreads in all urban e.reas. Only 
the geologist can properly correlate such information and ma.ke it 
available in future years for engineers, geologists, and others. 
Soils engineers ma.y well co-operate in this work but universities 
and Provincial departments should delegate personnel to keep 
current track of developments and broaden our knowledge of the 
Pleistocene by their detailed studies. Such 'knots' of detail 
will also serve to link up reconnaissance or more general wo~k 
in neighbouring areas." 

The Arctio Institute of North America has recently established 

a Research Committee to review the status of research in northern 

ragions and to make recommandations on the priority of investigations 

in various fields. Six main fields are discussed in its report and 

Nos. 1 and 4 are reproduced here: 

"l. Studies on the Northern Ice Caps and Glaciers 

"Significant work has already be en done in the Seward 
icefield in the St. Elia s Range in t he Al a skan-Yukon boundary 
region. Outside Greenland ther e are f ew ic e-cap s in the 
North Amerioan Arct ic. They occur i n Baff i n Isl and, El lesmere 
Island, Axel Heiberg Island, and Devon Islands~ There are 
several ice-caps in northern U.S.S. R. terr i t ory o 

"Studies should be ma.de to deter mine whether t h e a.ccretion 
of snow compensa.te s for the l os s by ablation and otherwi se, to 
exami ne t he char acter of the sur face ice , and to obt ain data on 
the variation of temperat ur e on the sur fac e and dept h. The 
significa.nce of these st udie s climatologically in rel ation to 
simil ar studie s in Euro pe s hould be explored . This project wi l l 
require continuous study over sever al year s . 
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"4, Arctio Geological Processes as Related to Northern Engineering 

"The lem temperatures that prevail in the north have a 
specific effect on rock disintegration and movement, and on 
soil development, The ordinary tempera.te weathering prooesses 
do not apply, and considerable rock movement takes place through 
solifluction. Permafrost, extending downwards for hundreds of 
faet, presents problems in foundations, in drilling, and in 
water supply, With the indications of northern developmenb now 
ahead, there are engineering proble ms, due to the special 
geological conditions of the north, that demand study and 
solution." 

In conneotion with Item 1, the Arctio Institute is in a 

particularly adequate position to oontribute, Mr. Wood, the Director 

of the New York Office, has been responsible for the extensive 

investigations of the Seward-Me.laspina system in the years 1948-49 

and 1952, and the writer organized investigations in the Baffin 

Island area in 1950 and intends to return to another area of Baffin 

ice in 1953. The Institute and ~~ Gill Univesity are supporting two 

projeots during the summer of 1952. The first of these is the 

glaciological investigation of the Saskatchewan Glacier being 

carried out under the direction of Dr, R. P, Sharp, California 

Institute of Technology , who has been the senior soientist with the 

"Snow Cornioe" expeditions. The second project is being undertaken 

by two students from McGill University, J, H. Mercer and W, Blake, 

who are investigating the Grinnell Glacier in southern Baffin 

Island. 

The Arotic Institute would be in a position to prepare a 

map of existing glaciers in Canada as a full time project, using 

the now extensive existing air photograph coverage. 

With reference to the pro jeots suggested by this 

Subcommittee in the First Annual Report of the National Advisory 

Committee (19 50-51), one of great interest to the Arctio Institute 

is the determination of the outer limit of glaciation in Arotic 

Canada (Item E, page 27 of the Report). 
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INI'RODUCTION 

The main tapies listed in the title of this subcommittee 

are oil and coal. It is almost impossible to disouss geological 

researoh in respect to them without transgressing the fields of at 

least five other suboommittees beoause nearly all fundamental 

researoh in respect to oil and coal pertains to topics of stratigraphy, 

palaeontology, petrography, structural geology, and geophysios. 

Discussion of all research problems involving these topios and 

connected with the search for oil and coal would make the report of 

this Subcommittee extremely repetitive and redundant. However, 

certain problems might be mentioned. 

OIL AND GAS 

Muoh of the geological research in We stern Canada is being 

carried on in the private laboratories of the operating oil explora

tion oompanies and well-servioing organizations. For example, 

detailed studies of structure, palaeontology, stratigraphy, and 

sedimentation are being carried on by al l the maj or oil companies. 
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This means much duplication of effort because there is little, if 

any, intercorrelation of results by these companies. It would be 

highly adva.ntageous if some such organiza.tion as the National 

Advisory Committee could bring about the co-ordination of these 

investigations. This is most difficult to accomplish because the 

research of these companies is direotly related to the search for 

oil, and in such a highly competitive industry each company is 

loath to d.isclose da.ta tha.t might be of use to a competitor. 

Nevertheless, the co-ordina.tion of the results of the research of 

these companies might result in the-s&l-ution of several general 

problems. 

Turning now to specifio problems, the mode of formation 

of dolomite and anhydrite is challenging and in need of continued 

research. Such research should be not only petrographica.l and 

chemioa.l but also geophysical because the study of electro and 

radioactive logs of bore-holes may prove important in the solution 

of these problemso 

Meta.ll ic sulphides and fluorite have been found in the 

cores of some wel ls in Western Ce.r..'.:1.da. . Minere.logice.l and petro

graphica.l research is noeded on the occurrence of these minerals. 

Native sulphur has been found in cores from widely spaced 

well~. Its origin and occurrence present problems in chemistry and 

mineralogy calling for further re Bearch. The composition of oil 

field waters is also important and in need of further study. 

COAL 

Coal for ma.ny years has been one of the main contributors 

to the mineral production of Western Canada, but with the competition 

of oil, it has, in some instanc3~, ~,,ffered a major setback . Such 

competition haP stimulated the coal indus try co find new and cheaper 
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methods of production, and it might be assumed that some of this 

effort would be directed ta fundamental research. However, this 

has not been the case in Western Canada up ta the present; most of 

the effort has been directed toward finding coal that can be strip

mined beoause this offers the best immediate solution ta the problem. 

We are apparently missing a very valuable opportunity at 

the present time ta make geological studies of coal of the plains 

areas of Western Canada. Large areas have been perforated with 

numerous shallow hales made for seismic and structure test work in 

the search for oil and gas. The only use made of the coal seams 

intersected in this work is for oorrelation; no observations are 

made on the nature of the seams encountered in such drilling. Many 

hundreds of shallow-hole eleotrologs are taken that give valuable 

data on the distribution and lateral variation in the nature of the 

ooal seams. Sa far as known, no attempt has been made by the coal 

industry or any governmental agenoy to collect and make use of this 

information. In the not tao distant future such information may 

beoome very important because large reserves of comparatively 

accessible, low rank Tertiary coal are probably present. 

Coal research is being conducted on an intensified basis 

in the Maritime regions. The over-all results of this investigation 

have not been published in detail as yet, excepting that information 

presented in advance reports of progress. 

NON-METALLIC AND INDUSTRIAL MINERALS 

Any survey of the field of research in respect to these 

deposits transgresses the fields of several of the subcommittees. 

Various organizations, bath Federal and Provincial, are conducting 

researoh on these materials. 
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In Western Canada one of the most urgent needs is a 

program of research in respect to clay minerals and limestones 

suitable for industrial uses. Fully equipped laboratories for 

fundamental research on olay minerals are lacking at present , 

although some are planned. It is to be hoped that these plans 

reach fruition and that well-equipped laboratories for the work 

will soon be in operation. 

In the western plains areas, the distribution of the clay 

minerals is ma.inly assooiated with the Pleistocene and Reoent 

deposits. As in the case of coal, a valuable opportunity is being 

missed to assemble important data from the many test and seismic 

shot holes that are being drilled over large areas of Western 

Canada. 

No geological examination was made of the continuous 

trench that was dug from Edmonton to Winnipeg in the construction 

of the interprovincial pipeline for the transport of crude oil to 

the east. Its study would have added much to our knowledge of the 

glacial and recent deposits of the plains . Soon another such 

trench will be dug from fümonton towards the Pacifie. It is to 

be hoped that the opportunity to study the Pleistocene section 

exposed along it will not be missed. Periodically, other shorter 

pipelines are built on the plains. The excavations for these lines 

should also be examined. 

PUBLICATION 

One of the more general problems in respect to research 

in geology in Canada, is the difficulty in having the results of 

researoh published . This is notas serious for those in 

governmental organizations with their own means of publication. 

It is, however , a real problem for geologists in universities and 
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private organizations who must depend on the limited number of 

Canadian societies that publish articles on geological research. 

Anything the Committee can do to alleviate this situation will be 

most beneficial to geological researoh in Canada. 
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INI'RODUCTION AND GENERAL REHARKS 

In the last report of the Suboommittee on Stratigraphy and 

Palaeontology, mo re than twenty tapies of research were indicated as 

requiring attention. Several others had been listed in earlier 

publications, notably in the compilation made by Dr. J . E. Hawley 

of problems suggested by geologists across the country("Research in 

the Geological Sciences in Canada"; Bull., C. I . M. M., July 1947, 

PP• 351-370) and by Dr . F. J. Alcock (" Problems of New Brunswick 

Geology"; Roy . Soc ., Canada, Trans ., vol . 23 , sec . 4, 1948, PP • 1-15) . 

During the present year, members of this Suboommittee were canvassed 

again for any further suggestions and comments on problems for researoh. 
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Two of the conclusions that may be drawn from these 

surveys of needs in research in stratigraphy and palaeontology are: 

1. There are a great many problems that require research 

and solution. Almost every one of the few geologists 

approached was able to suggest problems; many more 

problems would probably be brought to light if still 

more workers in these fields were questioneè. 

2. Many of the already suggested problems have notas yet 

been undertaken. 

From these conclusions, the question arises as to whether 

it would now be appropriate to concentrate efforts on finding ways 

and means to resolve as many as possible of the indicated problems 

rather than on attempting to add to the already imposing list of 

research subjects that require attention. In this respect, it is 

hoped that the lists of projects are being given wid e circulation 

among possible research workers~ particularly students in post

graduate schools. Finding workers who would be interested in a 

particular problem, or any one of problems of a certain type, would 

constitute a useful forward step; from such a start , it then may be 

possible to present concrote cases to those institutions that may 

be in a position to further that research~ 

In stating that relatively few of the many listed possible 

projects have been attacked, it is not intended to convey the thought 

that little is being done. Ir.deed: it might be said that notable 

progress is being made by the few workers in the fields of 

palaeontology and stratigraphy in the government geological 

services -- both federal and provincial -- with, in many cases, the 

oo-operation of university staffs or of the fRcilities offered by 

universities to postgraduate students. It is also true that valuable 
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contributions in research are being made by some members of 

university staffs independent of aid from or oo-operation with 

other institutions. 

Until reoently, it was mainly from governmental and 

university organizations that contributions were made to research 

in Canadian stratigraphy and palaeontology. It is to be noted that 

now, however, much and very useful research in these fields is 

being sponsored and effected by industry, and by geologists in the 

employ of companies as well as by rnany in consul ti.ng pra.ctioe. 

This is particularly the case in the rapidly expanding oil industry 

and in the considera.ble work that is being done in the search and 

development of sedimentary iron deposits of early and late 

Preoe.mbrian ages in Quebec and Ontario. It is true, and understand

able, that much new information and results of researoh are not 

being divulged by workers engaged in prive.te, competitive enterprise, 

but it may be confidently expected that most, if not all, suoh 

information eventua.lly will come to light. In fact, importa.nt 

results of painstaking research through priva.te enterprise are 

already being made ave.ilable through publications and by presentation 

of pa.pers before various scientific societies. It is gratifying, in 

this respect, to draw attention to the contributions being made, 

espeoially since a year or so, by such organiza.tions as The 

Geological Association of Canada, The Alberta Society of Petroleum 

Geologists, and The American Association of Petroleum Geologists. 

As an indication of the contributions being made by 

geologists in the oil industry, the following are titles of papers 

that appeared in the Bulletin of the American Association of 

Petroleum. Geologists, vol. 35, No. 11, November 1951: Geological 

History of Plains of Western Cana.da, by J. B. V'Jebb; Folded Faults 

in Rocky Mountain Foothills of Alberta, Canada., by J. C. Scott; 
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Useful Ble.irmore Hicrofossil Zone in Central and Southern Alberta., 

Cane.de., by D. M. Loranger; Regione.1 Stratigraphie Analysis of 

Devonian System in Wyoming, Montana, Southern Saskatchewan., and 

Alberta., by John M. Andriohuk ; Stre.tigraphio Reoonne.isse.nce a.long 

Upper South Nahanni River, Northwest Territories, Cane.da, by 

Dave R. Kingston. 

In respect to sedimentury iron forme.tians, less information 

perhe.ps has as yet been made public, but it should not be long before 

the results of research in this field will be availe.ble. Speoie.l 

mention may be made of the fa.et that severe.1 theses for master's 

and dootore.te degrees have been, and are being, prepared on subjects 

relating to the nature and origin of iron deposits and their 

acoompanying sedimentary formations. Suoh campe.nies as the Iron 

Ore Company of Ce.ne.da offer investigators fe.oilities to study the 

problems in the field, e.nd universities such as Le.val, McGill, 

Queen's, and Toronto afford them opportunities for further research 

and atte.inment of degrees. Many of the theses, if not published, 

e.t least will be e.vailable for consultation at these universities. 

RESEARCH PROJECTS 

A. PROGRESS REPORr ON 1950-51 PROJEOTS 

This section gives a repo rt on the progress me.de on 

projects the.t were under way during 1950 and 1951. Some of the 

projects were listed in the Committee's report for 1950; others are 

additional projects that were initiated . To avoid r epetition and 

to keep down the length of the present report, no mention is made 

here of the possible projects that we re listed in the 1950 report, 

or in earlier publications, and on which, e.ppe.rently, no work has 

yet been done. To ascertain these projects, the r eader is referred 

to the previously published lists . 
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Newfoundland 

No report obtained. 

Prince Edward Island 

No report obtained. 

Nova. Scotia 

1. Cambrian Stratigraphy and Palaeontology of Southern Cape 

Breton Island - G.s.c.; R. D. Hutchinson, Ph.D . thesis for University 

of Wisconsin; carried forward to, and completed, in 1950. 

New Brunswick 

1. Correlation of the Silurian Fauna of Southern New Brunswick -

This is projeot No. 1 of the list of possible projects submitted by 

Dr. w. J. Wright (~ Ann. Rept. of National Committee, 1950) . In 

November 1951 , Dr . G. s. MacKenzie, reporting on behalf of Dr. Wright, 

states that he ma.de some fossil collections during the course of his 

mapping in southern New Brunswick and that he is. sending the 

collections to Miss Ruth A. Reed, a graduate of Mount Allison 

University in 1951, wh o is now taking post-graduate work at the 

University of Toronto. Miss Reed is interested in the problem and 

it is expected that she will make a thesis out of it. The problem 

might be extended to include a comparison with the Bay of Chaleur 

syncline and even to the question of the reality of the New 

Brunswick geanticline. 

2. Vuloanism i n Carboniferous time in New Brunswick (Project 5 

of Dr. Wright •s 1950 list) - w. H. Laughlin, a graduate student at 

the Univer sity of New Brunswick, worked on the problem, under 

Dr. G. s. MaoKenzie , during the 1950-51 session; he is writing a 

master's thesis on it. Dr . MacKenzie states that there is still 

room fo r more work on the subject . 
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3. Petrogra.phy of Pennsyl vania.n Sediment s in New Brunswick 

(Projeot 6 of Dr. Wright I s list) - Bud Cumming, in the spring of 

1951, submitted his thesis to the University of New Brunswick on 

the heavy mineral study of the Coal I.foa.sures of the Minto Ba.sin. 

J. D. MoAlla.ry is completing an M.A. thesis at Toronto (with the 

G. s.c . ) on the strat igraphy and sedimentary petrogra.phy of the 

Pennsylvanian in the Bathurst area . 

Quebec 

1. Palaeontology of Silurian and Lower Devonian of Gaspe, Que . 

G~s.c., L. M. Cummings , Ph~D. thesis, University of Wisconsin; 

initiated in 1950 , continued in 1951 ; a project originally suggested 

by I . W. Jones (See Hawley, J. E. - CeI. McM• Bulletin, July 1947) . 

2. !:_i thology and Re lat ions of Lower and Middle Devonian 

Formations in Interior Gaspe , Que. - Que. Dept. Mines , c. Carbonneau; 

initiated in 1950, continued in 1951; also research toward Ph . D. 

thesis at McGill University 1950-51 . 

3. Regional geologic al map of Gaspe - Que . Dept . Mines, 

H. W. McGerrigle; i n 1950 continued mapping key sections, ma.nuscript 

map well advanced. 

4 . Lower and Middle 0rdovici.~.n of northern Gaspe - Que . Dept. 

Mines, H. l!l . McGerrigle; continuing proj ect., 1948-49-51. 

5. Lower Palaeozoic of the Appalachian Disturbed Belt , 

Eastern Townships, Que. - Que. Dept, Mines , H. C. Cooke; continuing 

project; 1949 - Coatioook area; 1950 - Granby area ; 1951 - 0rford 

area.. 

6. 0rdovician of st . Lawrence Lowlands , Que . - Que . Dept . 

Mines., T. H. Clark ; continuing pro ject, 1938 to date. 
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7. In addition to the above, considerable stratigraphie 

research is being done on sedimentary rocks of various Preoambrian 

ages by several investigators of the Que . Dept. Mines, Geological 

Survey of Canada, Iron Ore Company of Canada, Fenimore Iron Mines 

Limited, Quebec Labrador Development Limited, Fort Chimo Mines 

Limited, and Norancon Limited (the work of these companies is on 

the iron formations of Ungava). 

Ontario 

1. Palaeontology and Stratigraphy of Ordovioian of Lake 

Simooe Region, Ontario - Gos.c. (No. 13 of Dr. W. A. Bell 1 s list of 

continuing projects in Committee's 1950 report); this project, begun 

by B. A. Liberty as a Ph.D. thesis, University of Toronto, is 

reported as having its completion deferred. It vias to be extended 

in 1951 by c. G. Winter (See next)o 

2. Ordovician in Belleville, Peterborough, and Port Hope Areas -

G.s.c., c. G. Winter ; Ph .D. thesis; beginning 1951. 

3, Stratigraphy of Silurian along Niagara Escarpment - G.S.C., 

T. Bolton; Ph.D . thesis; initiated in 1950, continuing in 1951. 

4. Stratigraphy of Devonian of s.w. Ontario , west of London -

G.s.c., E. v. Best; Ph . D. thesis; initiated in 1950. 

Manitoba 

1. Palaeozoic Palaeontology of Manitoba (No. 1 of Dr . W. A. 

Bell's proposed 1950 projects in the 1950 report) - G. S.C., C. W. 

Stearn; Ph .D. thesis, Yalo University; initiated in 1950, continued 

in 1951. 
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2. Ordovician Stratigraphy and Palaeontology of Knife and 

Churohill Rivers region, Manitoba - G.s.c,, s. J. Nelson; Ph,D. 

thesis, initiated in 1950, continued in 1951 (No. 2 of Dr. W, A, Bell's 

proposed 1950 projects in the 1950 report). 

Palaeozoic Stratigraphy of Manitoba - being investigated by 

the Manitoba. Department of Mines and Natural Resources. 

4. Bird's Hill so-called Esker Deposit, Manitoba - gradua.te 

student under Prof, Edward Leith, University of Manitoba, 1950-51, 

5. Palaeontological and Petrological Study of the Winnipeg 

Sandstone, Manitoba - a gradua.te student under Prof, Edward Leith, 

University of Manitoba, 1950-51. 

Saskatchewan 

1. stratigraphy of the Reservoir Rocks in the Lloydminster 

Oil Field - J, S. Ambler, M,Sc, thesis, University of Saskatchewan, 

1950-51. 

2. Sub-surface Stratigraphy and Palaeontology of the Devonian 

in the Northern Part of the Saskatchewan Prairies - D. E, Powley, 

M,Sc, thesis, University of Saskatchewan, 1950-51. 

3. Oil companies are actively engaged in val uable research on 

various geological problems in Saskatchewan, but details as to the 

nature and results of the research are not yet available to everybody. 

Alberta. 

1. Devonian Succession a.nd Correlation in Roch.--y Hountains, Banff 

to Jasper, Alberta. - G.s.c.; No, 2 of Dr. W. A, Bell ' s list, in the 

1950 report, of projects under wa.y; pa.la.eontology - D, J, McLaren, 
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Ph.D. thesis, University of Michigan, completed; stratigraphy -

R. deWit; project continued in 1951 by both de1Vit and McLaren, and 

expanded to include other parts of the Rocky Mountains . 

2. Carboniferous Stratigraphy and Palaeontology near Banff, 

Alberta - G.s.c.; No . 3 of Drc Bell's 1950 list of projects under 

way; P. Ha.rker, Ph.D. thesis at University of Michigan, completed, 

the project continued in 1951 and expanded to include other parts 

of the Rocky Uountain~. 

3 . Carboniferous Stratigraphy and Palaeontology, Southern 

Rocky Mountains - G.S.C., Noe 4 of Dr . Bell 1 s e.bove mentioned list; 

F. W. Beales, Ph.D. thesis at University of Toronto, completed; 

project continued by P. Harker as part of 2 above. 

4. Correlation of Lower Cretaceous in Peace and Athabasca 

Valley areas - G. s.c., No~ 11 of Dr. Bell 1 s 1950 list; 

R. T.D. Wickenden, paper completed for publication. 

Cretaceous and Early Tertiary Non-marine Faunas of Alberta -

G.s.c., No . 12 of Dr. Bell 1 s 1950 list; E. T~ Tozer, in part Ph .D. 

thesis, University of Toronto; project continued in 1951 and 

expanded to include Lower Cretaceous non-marine faunas. 

6. Devonian Stratigraphy of Rocky Mountains, Jasper Park to 

Liard River - GoS .C., No. 4 of Dr . Bell 1 s proposed 1950 projects; 

R. deWit; begun in 1950, continued in 1951 . 

7. Jurassic and early Lower Cretaceous South of Peace River, 

Alberta - G. S,C., No. 5 of Dr . Bell 's propos ed 1950 projects; 

H. frebold; project begun in 1950, continu.ed in 19510 
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8. The oil companies are doing considerable and important 

research on the stratigraphy and palaeontology of Alberta. Although 

muoh of the results is not yet available to everybody, it is 

gratifying to note the appearance of several articles on these 

subjects by geologists of the oil industry. 

9. Dr. P. S. Warren, in drawing attention to the large number 

of problems requiring attention in the Prairie Provinces, mentions 

that the main ones concern the big sedimentary basin and the 

accumulation of oil in it at different horizons••••• He further 

states that, during the 1950-51 session, eleven Master's theses 

were presented at the University of Alberta, each containing a 

small pieoe of research on these problemso 

British Columb:..a 

1. Triassic of Northeastern British Columbia - a.s.c., No . 5 

of Dr. w. A. Bell's 1950 list of projects under way ; F. H. McLearn; 

project continued in 1951., paper ,:.::i part of project published as 

supplement to G,SoC " Paper 46Ml. 

2. Late Juras sic and Early Cretaoeous of West Coast Van:rnuver 

Island - G.s.c., No. 6 of Dr. BellYs above-mentioned list; 

J. A. Jeletsky; project continued in 1951; field work to be 

completed in 1952. 

3. Oil company geologist~ are doing research on the strati

graphy and palaeontology of various areas in British Columbia. 

Palaeontology, Unclassified as t o Geographic Location 

1. Species of Aucella and their Strat i graphie Significance -

G.s.c., No . 7 of Dr. W. Ao Bellîs 1950 list of pro jects under way; 

J. A. Jeletzky; project contin~ed ~n 1951. 
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2 . Evolution of the Genus Inoceramus - G.s.c., No. 8 of 

Dr . Bell 1 s above-mentioned list; F. H. McLearn; project continued 

in 1951. 

3 . Evolution of the Family Trigoniadae • G.s.c., No . 9 of 

Dr. Bell's 1950 list; F. H. MoLearn ; projeot continued in 1951. 

Pleistocene Fauna of Canada - G.s.c., No . 6 of Dr. Bell 1 s 

proposed 1950 projects; F. J. Vfagner; Ph.D. thesis; project begun 

in 1950 by collecting Pleistocene fauna of Moosonee area, Ontario; 

projeot oontinued in 1951 by atudy of Pleistooene faunas of 

Vancouver area, B.C. 

Note 

The reader is referred to "Current Research in the Geological 

Soienoes in Canada 1950-51'', G,s.c. compilation by J. F. Henderson, 

for the titles of other research projects in stratigraphy and 

palaeontology. 

B. FURTHER SUGGESTIONS FOR RESEARCH IN 

STRATIGRAPHY AND PALAEONTOLOGY 

In addition to the projects suggested in the 1950-51 

report(~ First Annual Report of National Committee on Research 

in the Geological Sciences - Subcommittee on 3tratigraphy and 

Palaeontology), the following projeots and comments have been 

received from a canvass of subcommittee members during the current 

year: 

Dr, W, A. Bell, Geol. Surv., Ca.ne.da. (Nov. 26, 1951) 

1. A restudy of G. F. Pathew I s type speoimens in the Royal 

Ontario Museum. These include the types of a gr eat rœ.ny common 

species, and the lack of a.dequate published descriptions and 
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photographs is a serious hindrance to further work in this field. 

This problem would make a suitable Ph.D. thesis for a gradue.te 

student at University of Toronto. 

2. Cambrian stratigraphy of northwest Newfoundland . This 

study would be of particular interest; for, if the source e.rea of 

the sediments oould be determined, it might be possible to prove 

or disprove the existence of the so-oalled ''New Brunswick gee.nti

oline" • Would be a sui table Ph.D. the sis or oould be done by the 

Geological Survey of Canada. 

3. Cambrian stratigraphy of Western Canada. This probl~m is 

so vast that more speoifio projeots oe.nnot be given. What is needed 

is a genere.l e.ooount of the stre.tigre.phy and distribution of these 

rocks, together with detailed study of the sequenoe of their 

faunas. 

4. Detailed palaeontologioal and stratigraphie study of the 

Upper Palaeozoio foraminfere. of Western Canada. 

5. Palaeontologioe.l and stratigraphioal studies of the 

Mesozoio of the Canadian Arotio. Oooasional collections reoently 

made by non-geologists on some of the Canadian Arotic islands and 

the Arotic ooast have shown a muoh wider distribution of the Mesozoic 

than was known before. The neoessity for a systematio investigation 

of the Canadian Arotio, both from a stratigraphioal and palaeonto

graphioal point of view, is obvious. It oan be expeoted that many 

faunistio and stratigraphi oal problems in other parts of Canada will 

find their solution by studies in these ragions, and it is possible 

that the Mes ozoic of the Canadian Arctic may prove of eoonomio 

interest. The Mesozoio of the Canadian Arotic is very little known 

in comparison wi th other Arotic ragions , e.g., Greenland, Spitzbergen, 

Novaya Zemlya, and even horthern Siberia. These studies oould perhaps 

be best undertaken by the Geologioal Survey. 
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6. The Palaeozoic of the Cana.dian Arctic has the same interest 

as the Me sozoio. One specifio problem is reaearch on the Cambrien 

stratigraphy and fauna of Ellesmere Island. There are suggestions 

of a mingling ot Atlantic and Pacific faunae, and a study of this 

area might unravel the relationship between the two faunal realms. 

7. A restudy of the Tertiary of the Canadian Arotio is needed, 

as there are indioations that rocks mapped as Tertiary may really 

belong to the Mesozoic. 

Dr. T. Ha Clark, MoGill University (Nov. 28, 1951) 

Suggested Special Problem in Quebeo 
Stratigraphie Palaeontology 

Use of Micro and Semi-micro-fossils in Correlation 

Problem1 

The Ordovician rocks of the Quebec lowlands and the 

Siluro-Devonian rocks of Gaspe abound in micro- and semi-mioro

fossils. These belong for the most part to the bryozoa, ostraoods, 

soolecodonts, and conodonts. There is also the possibility that 

foraminifera may turn up in these rocks. With hardly an exception, 

all of these types of fossils have great diagnostic stratigraphie 

value but, beoause of the highly specialized technique involved in 

their preparation and study, it is rarely praotioable to do a first 

class job on any of these in the course of routine work. Hence, 

there is a pressing need for a palaeontologist with the training 

and tiJne required for the study of these groupa of fossile. 

Procedure and Personnel: 

The field work for the Quebec Department of Mines has 

resulted in the accumulation of a large study collection of fossile 

and sedimentary rocks of the Ordovioian, Silurian, and Devonian periods. 
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With proper training the present collections could be soanned for 

the fossils conoerned and the study and identification of the latter 

ought to be oompleted in about 2 years. Thereafter, with that work 

done, new collections coming in ought not to ta.ke more than 2 months 

annually for their proper study along these lines. 

Value of Results: 

All who have studied these semi-micro-fossils have agreed 

as to their great stratigraphie value. We would have upon the 

completion of this work a oomplete reference set of all the speoies 

that occur in Quebec. This in itself would i:mmeasurably reduoe the 

time involved in making even approximate identifications and 

oontribute very greatly to our exact understanding of stratigraphy 

and correlation in the Palaeozoio rocks of Quebec. 

Location: 

This work should be underta.ken atone of the large 

institutions in Quebec, that is, the Department of Mines, Laval 

University, University of I-lontreal, or McGill University. Among 

these the logical place would be MoGill, where the present collections 

made by and for the Department of Mines are housed. 

Dr. F. H. F.dmunds, University of Saskatchewan (May 25, 1951) 

A considerable amount of confusion is likely to occur in 

the nomenolature of the Palaeozoic rooks of the plains area - due 

to the fact tha.t individual companies are establishing their own 

terms and new names are being introduced with almost every well that 

is drilled. To avoid some unnecessary duplication of names in the 

literature, I think that the me.tter of nomenclature might be ta.ken 

up with the local geological organizations , for exrunple , the branches 
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of the A.A.P.G. and C.I.M.M. in Alberte. and the Saskatchewan 

Geological Society in Regina. Establishment of a committee with 

representatives of the bodies interested, a.long with representatives 

of Federal and Provincial surveys might do useful work in the ~tter. 

In my opinion it is important that enough concern is arouued so that 

members of these organizations do not rush into print with new names 

that have not been given due consideration. 

Two students here have carried out research projects of a 

fundamental nature during the past session - J. s. Ambler on the 

Stratigraphy of the Reservoir rocks in the Lloydminster Oil Field 

and D. E. Powley on the Devonian subsurface Stratigraphy of the 

northern part of the Saskatchewan prairies. 

There is no shortage of research problems bût there is 

difficulty in retaining suitable men against competition of the oil 

oompanies. 

Dr. I. W. Jones., Quebec Department of Mines 

An important contribution from research would be the 

finding of soue way to correlate sections traversed by oil-drilling 

opera.tiens in thick formtions where there are, at present, few or 

no oriteria for establishing correlation. Particular cases are 

being encountered in Gaspe peninsula where, through lack of fossils 

or other distinguishing features, it seems almost impossible to 

establish the stratigraphie position of well cuttings within such 

thiok and monotonous series as the Gaspe Sandstones (Middle 

Devonian), Grand Greve (Lower Devonian), Bon Ami (L.D.), st . Alban 

(L.D. or Sil), and Silurian formations. Each of the formations is 

from 2,000 to more than 4.,000 feet thick. In addition to the 

difficulty of determining just where within one of these formations 

a drilling operation might be, there are some cases where it is 
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difficult to know to which of the formations the rocks belong. It 

is a problem of not only scientific but of immediate economic 

importance. 

The suggestion that Differential Thermal Analysis may be 

used to advantage in the absence of data from other known techniques 

is contained in a recent note by D. B. O'Neill in the A.I.M.E. 

publication, Petroleum Geology, vol. III, No. 10, October 1951, 

P• 14. 

Dr. v~ J. Okulitch, University of British Columbia (Nov. 19, 1951) 

It seems tome that, in general, stratigraphie and structural 

studies in the Cordilleran section of Canada should be oontinued and 

expanded ....... More specifically: 

1. I think that the Cambrian as exposed along the Banff

Jasper Highway and west of it has been neglect0d. The only reoent 

work is that of Dr. Rasetti in the Field area and the field work 

by Mr. Dick Hughes in the Sunwapta Pass region. The older and 

very sketchy work by Cc D. Walcott does not begin to show the actual 

pioture. 

2. The structure of the rocks should be co nsiclered in the 

light of increased knowledge of the Devonian and Mississippiano 

Extensive overthrusting and nappes are indicated, 

3. The palaeogeography of the Cordilleran geosynoline should 

be worked out. Positions of ancient shorelines, the origin of 

sediments, and the distribution of reefs are particularly important. 

4. The sequence of geological events wit hin the Rocky Mountain 

geosyncline and adjacent mountainous areas to the west have not been 

worked out satisfactorily. Is Cases.dia a reality, or could this 

concept be modified in the light of recent hypot heses of island arcs 

or the 11 igneous blister" hypothesis of Professer Rich? 
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It is probable that the best organization to do the work is 

the Geologioal Survey of Canada, but much advanced work could be done 

by Ph.D. candidates given thesis areas by the Survey or by provision 

of adequate research fellowships, whioh would permit both field and 

office work. It should be remembered that the work in the mountains 

is expansive, so that the fellowships should be high enough to pay 

both field and office work for 12 months. A tentative figure of 

$3 ,000 a year would not be too high. Supervision of such Ph.D. work 

oould be carried out by officers of the survey familiar with the 

general areas and by at least some of the professors of western 

universities. 

Dr. L. S. Russell, National Museum of Canada (Nov. 17, 1951) 

Dr. Russell suggests the setting up at some centre of a 

laboratory for the determination of geologioal ages by the carbon 

14 method . Dr. Russell has reoently seen such a laboratory and is 

convinced that the equipment could be installed with the facilities 

available in Canada. Although the determinations by this method do 

not extend very far back in geological time, they should be of great 

value in work on water supply and superfioial geologioal deposits. 

These would also be of interest to the arohaeologist. He suggests 

that such a laboratory could be set upas a oo-operative effort 

between the National Research Council and the Geological Survey of 

Canada without any great difficulty. 

Dr . P. S. Warren, University of Alberta (Nov. 17, 1951) 

There are many problems that should be resolved but few 

people capable of doing them. The main problems in this field concern 

the big sedimentary basin and the accumulation of oil in it at different 

horizons. It is a problem calling for many researchers. Various facets 
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are being tackled by geologioal survey parties, both from official 

surveys and private surveys. It will yield intime when we have 

acoumulated suffioient data. 

We had eleven Master's theses last year presented to this 

Department, eaoh oontaining a small piece of researoh on this problem. 

This is a good way to attaok the problem, but the weakness is that 

graduate students have not the financial baoking to go out to the 

field and investigate the problems. Finanoial baoking from your 

Committee would help in this regard. 
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THE REPORI' OF THE SUBCOMMITTEE ON 

SCHOLARSHIP AND RESEARCH TRAINING 

Presented by Dr. Alan E. Cameron 

Members of Suboommittee 

Dr . A. E. Cameron (Chairman) - President, Nova Sootia Teohnioal 
Collage, Halifax, N.s. 

Dr. H. S. Armstrong - MçW~ster University, Hamilton, Ont. 

Dr. P. E. Auger - Laval University, Quebeo , Que. 

Dr. L. S. Russell - National Museum, Ottawa, Ont. 

Following the meeting of the National Connnittee in June 

1951, Dr. H. s. Armstrong, Professor of Geology, MoMaster University, 

Hamilton, was asked and kindly oonsented to aot as a member of the 

Suboommittee. 

Before 1951, data on student theses in Canadian universities 

were oompiled eaoh autumn by Dr. H. s. Armstrong . This information 

was subsequently incorporated in the bibliography of current 

geological researoh compiled by the Geological Survey of Canada. 

This Suboornmittee has recommended that in future all data on current 

research, including that on student theses, be collected and oompiled 

by the Geological Survey. This recommandation is now being followed. 

Dr. Armstrong has suggested that the annual compilation of 

current geological research should be extended to include Amerioan 

universities where Canadian students are doing graduate research on 

Canadian problems. The Suboommittee agrees that the bibliography of 

research projects would be more complete and useful if it included 

this work. The Subco mmittee also believes that the compilation must 

be published annually, otherwise it will lose its useful ness. 
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In inter-member correspondence, both Dr. Russell and 

Dr. Auger have stressed the need for greater emphasis on the geology 

of sedimentary rocks. Dr. Russell suggests that the time has corne 

for Canadian universities to take a much greater interest in this 

branch of our science. It is neglected in Canada in contrast with 

the emphasis on it in the United States, al though it is fundamental 

to our rapidly developing petroleum industry. 

Dr. Auger reports that his department has several students 

working on va.rious aspects of the iron ore deposits and allied 

formations, and that the more work done, the more there appears ta 

do. Dr. Cameron points out that the excellent work of Doctors 

Hacquebard and Haites in the research laboratories at Sydney, Nova 

Scotia, shows that detailed studies on sedimentation problems are 

as of muoh interest to ooal geologists as to petroleum geologists. 

The Suboommittee on Scholarship and Research Training 

strongly reoommends that the universities of Canada give serious 

oonsideration to "soft rock" geology and its application to the 

mineral resources of Canada. 
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APPENDIX I 

GENERAL CONDITIONS GOVERNING THE AWARD 
OF GRANT S FOR RESEARCH TO CANADIAN UNIVERSITIES 

1. Grants are made to stimulate and support geological researoh in 

Canadian universities on the basis of reoommendations made by the 

National Advisory Cornmittee on Researoh in the Geologioal Soienoes. 

2. Consideration will be given only to applications from members of 

university staffs. Such applications must be signed by the head 

of the department ooncerned and the executive head of the 

university. 

3. Grants are made only for the aotual expenses of the investigation. 

They are not to support a member of the university staff in 

oarrying out the investigation, but may be used in whole or part 

for the payment of assistants. 

4. Grants may provide for purchase of speoial apparatus essential 

for the proposed investigation but not for the purohase of 

apparatus that a well-equipped laboratory should possess. 

5. The applioant shall furnish all information requested on the 

application forrn providedl. 

6. Grants are made for a speoific purpose and are to be used for 

that purpose only. If the grantee desires to change, in any 

manner, the subjeot of his investigation, he must make applica

tion for approval to have the grant made available for the 

altered investigation. 

7. A report of progress is to be made semi-annually and whenever 

requested by the Geological Survey of Canada. 

1Application forrns rnay be obtained from the Director , 
Geological Survey of Canada, Ottawa , Ontario. 
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8. The grantee shall provide to the Geological Survey of Canada a 

full report of the completed investigation. He shall in any 

paper arising out of the investigation, make due acknowledgment 

of the assistance reoeived from the Geologioal Survey of Canada, 

9. Equipment purchased out of moneys provided under a Geological 

Survey of Canada grant is to be used for the particular 

projeot for whioh the grant is provided. An annual report is 

required on the equipment so purchased stating its condition 

and the use that is being me.de of it, On completion of the 

projeot 1 the equipment may be required to be returned to the 

Geologioal Survey of Canada. 

10. Funds shall be administered through the business office of the 

university. A oertified statement of expenditures against each 

grant shall be furnished annually to the Geologioal Survey of 

Canada by the university. 
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APPENDIX II 

GEOLOGICAL SURVEY OF CANADA RESEARCH GRANTS - 1951-52 

UNIVERSITY AND APPLICANr(S) 

University of Toronto 

J. T. Wilson. C.B. Collins 

W. W. Moorhouse 

F. G. Smith 

MoGill University 

J • E. Riddell 

Queen's University 

L. G. Berry 

J. E. Ha.wley 

University of Manitoba 

G. M. Brownel 1 

H. D. B. Wilson 

University of British Columbia 

H. v. Warren 

MoMaste r University 

H. A. Armstrong 

D. M. Shaw 

PROJECT 

Isotopie Lead Method for 
Geological Age 

AMOUNT 

Determinations $1,350 

Differentiation and 
Assimilation in Logan Sills, 
Port Arthur, Ont. 
Compa.rison of Petrology of 
the Gunflint and Biwabik 
Iron Formations 400 

Mioroscopio Heating Stage 
Construction 256 

Distribution of Ca, Na, K, 
Fe, and Mg in Altered Zones 
Around Concentrations of 
Sulphide Mineralize.tion 

Chemioal and X-ray Study of 
Sa.fflorite-Lollingite 

Corundum Deposits of Renfrew 
County, Ont a.rio 

Spectrographie Analysis of 

2,030 

815 

640 

Ash from Noya Sootia Coals 460 

Source of Radioa.ctivity in 
Surface and near Surface 
Sediments over Oil Fields 
in Alberta 

Formation of Sulphide 
Deposits in Rocks by Reac
tion wi th Ga.ses 

Improvements in Biogeo
chemioal and Hydrogeo
chemical Techniques 

Study of the Sandstones of 
the Medina Formation of the 
Niagara Peninsula 

Spectrochemical Study of 
Tra.ce Element Behaviour 
during I1eta:rrorphism of 
Argillaceous Rocks 

700 

450 

1,750 

350 

760 






