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FOR.EFifORD 

The National Advisory Committee on Research in the Geological 

Sciences has a threefold purpose: (1) to co-ordinate geological research 

carried on in Canada; (2) to suGgest research projects tbat should 

receive attention; and (3) to aid in having these projects undertaken. 

The Committee does not carry on research; its function is 

to stimulate research by the universities, the Federal and Provincial 

geological surveys, and by other organizations equipped for the job. 

Again, as in our earlier re9orts, we emphasize that the 

active and successful functioning of the Committee depends not only 

on its members and the members of its subcommittees; but on the support 

and oo-operation of ail those in Canada interested in the geological 

sciences. It is prima.rily from them that must corne suggestions as to 

the problems and projects most urgently in need of study. We hope 

that those who read this report w:i.11 be eager to contribute thei.r 

suggestions and criticisms to our 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 sta.tement of progress on past recommendations and a summary 

sta.tement of the work and repor~s of the subcommittees. Part II 

-
contains the subcorrnnittee reports. These include the reports of 

the eight standing subcommittees covering the different fields in 

the geological sciences; they give bricf reviews of research in 

progress and suggestions as to problems particularly in need of 

attention in their particular fields. In addition, there are the 

reports of three subcommittees appointeè. to inquire into special 

problems .. 

W. A. BELL, 
Chairma:n. 





PART I 





THE YEAR IN REVIEW 

The First and Second Annual Reports of the Committee have 

stressed the need for more basic or fund.amental geological and geo

physical research in Canada. Canada has been and still is singularly 

fortunate in having many hundreds of thousands of square miles of 

largely une.xplored and unprospected country underlain by rocks 

potentially favourable for the finding of mineral deposits and oil 

and gas. Most of our producing mines are mining orebodies that were . 

e.xposed at the earth 1s surface and were found by prospectors armed 

only with a pick, a good physique, and plenty of optirnism. These 

are still essential, but the modern prospecter has, in addition, 

new tools to aid him in his search. He is armed with geological 

and aeromagnetic n:aps that guide him to the more favourable areas; 

with geiger counters, magnetometers, and other physical machines 

tbat help him find certain ores when he vra.lks over them, even though 

they are covered with soil and overburden; with chemical ld.ts tbat 

allow him to ma.ke quick tests of doubtful mine~-::-als and to track down 

ore deposits by testing for the trace amounts of metals derived from 

them, which may occur in the overlying or nearby soils., in the 

vegetation, or in streams. Likevdse, and to an even greater degree, 

the finding of structures favourable for the accunrulation of oil 

and gas is no longer solely dependent on mapping of exposed rock 

strata; today the location of such structures depends largely on 

the geological interpretation of seismic_, gravity, magnetic, and 

other geophysical data tbat reveal the structure of the strata 

ma.ny thousands of feet below the surface. 

As our northern f rontier is pushed back our unexplored, 

unprospected areas became less and less and the potential number of 

exposed and ea3ily found orebodies fewer. We will become increasingly 

dependent on new geological and geophysical techniques t hat aid us 

in finding concealed mineral deposits impossible to find by search 

1-1d.th pick and shovel alone. Many such techn:iques now in use were 

unknown a few years ago, others are in the experimental stage; and 
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we rœ.y confidently expect tha t many others are yet to be developed. The 

development of these new techniques and the perfection of those we are 

already using is dependent on increasing lmowledge of the factors that 

control the formation of ore deposits and gas and oil reservoirs. Increas

ing lmowledge of these factors can only be obtained by basic and fundamental 

field and laboratory research; by research involving exploration, experi

mentation, and the full use of many new tools available from the physical 

sciences. 

In order tbat the facilities and technical personnel for suoh 

researoh ma.y be increased in Canada, the Conmù.ttee has recommended: 

(a) An expansion of the researoh laboratories and increase 

in teclmical staff of the Geological Survey of Canada, 

and provision of a suit.able permanent buiJdjng to house 

the Geological Survey and its laboratories. 

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

of fundamental geological researoh in Canadian universities. 

Progress in the fulfilment of the first rec-:,mmendation ,clealing with 

expansion of the research facilities of the Geological Survey of Canada, 

was outlined :in the Second Annual Report (19Sl-52). Some further progress 

can be reported :in the past year. The spectrographie laboratory has 

been oompeleted and is provid:ing qualitative ana.lyses; prel:im:inary 

calibration for ma.king quantitative ana.lyses is also be:ing carried on 

when t:iJne is available. 

Arrangements have been made to have a modern mass speotrometer 

built at Mol.aster University for the Geological Survey laboratories and 

a pbysioist bas been employed to assist in the build:ing of this spectro

meter and to operate it when oompleted. An isodynamie magnetic separator 

bas been added to the mineral separation equipment and several modern 

microscopes and ancillary equipment have been purchased. The X-Ray 

fluoresoenoe analysis unit bas been modilièd to permit its use as a 

spectrogoniometer. An old laboratory bas been renovated tor use as a 

rock and m.ineral analysis laboratory and equipment for it is on order. 
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A qualified chemist bas been appo:inted to take charge of the laboratory. 

· The lack of a proper buildmg to house the Geological Survey 

and its laboratories continues to be a major problem. The Geological 

Sur.vey is a t present .housed :in parts of six b.uildings .in widely sepa.ra ted 

parts of Ottawa. The efficient functioning of the Survey and the expansion 

of its laboratories is most di ·îficult under these conditions. However, 

~~SO,GOO bas been included :in the 1953-54 appropriations of the Department 

of Mines and Tecbnical Surveys for the preparation of plans for a new 

building for the Geological Survey. It is hoped tha.t not only will the 

plans be completed but that a start may be made in laying the foundation 

of the building ·vritmn the next year. 

The recommendation that funds be provided for stimulation and 

support of fundamental geological research in our universities bas been 

fully implemented. In 1951, 010,000 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 and Ü25,000 for 

1953. Applications for grants are submitted to the Director, Geological 

Survey of Canada, bymembers of the staffs of the universities. The 

appli6a.tions are reviewed by the National Advisory Cormnittee and the 

grants are awarded by the Geological Survey on the basis of the recommend

ations of the Committee. 'l'wenty-nine research projects in ten universities 

are currently be:ing supported; three additional projects have been com

pleted. (~ Appendices I and II for general conditions governing the 

award of grants and details of grants awarded in 1952- 53 and 1 953-54.) 

~he grants fulfil a twofold purpose . They allow many workers 

with widely different po:ints of view to work 111rith complete freedom on 

problems of their own choosing. It is under such conditions that fundamental 

research thrives best, and we may look forv,rard with confidence to important 

contributions to our lmowledge. In addition, the grants stimula.te :interest 

and provide t ra:ining in r esearch for gradua.te students employed as 

tecbnicians :in carrying out the projects , and thus add to the pool of 

trained research workers in Canada. 
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As recommended by the Committee, the Geological Survey of Canada 

continues to ma.lœ and publish the results of an annual survey of ourrent 
1 

geologioal research in Canada. This compilation includes available 

1 
Current Researoh in the Geological Sciences in Canada, 1952-53; 

Geol. Surv., Canada., 1952. 

information on geological research in Canada by the universities., Federal 

and Prov:inoial departments of mines, some mining and oil oompanies, and 

other institutions that carry on geological and mineralogical researoh. 

On the further recommendation of the Committee the Geological 

Survey vrill also make an annual survey of Canadian geological studenta 

attending Cana.di.an universities and post-graduate schools in the United 

States. No accurate information on their number has been available in 

the past. The survey supplies this information and, over a period of a 

few yeara., should indicate the trend in the number of students specializing 

in geology and thus aid in forecasting the supply of geologists to be 

expected in the future. The result of the survey for 1952-53 is given 

in the report of the Subcommittee on Scholarship and Research Training 

(page 95)., 

On the recommendation of the Committee the Geological Survey cxf 

Canada in 1952 made a survey of the equipment available for geological 

research in Canadian universities and goverrunent departments., A table 

giv:îng the result of this survey is contained in Appendix III of this 

report. 

WORK OF THE SUBCOMMITTEES 

Eight standing suboommittees cover the diîferent fields in thé 

geological sciences and play a most important role in the work of the 

National Advisory Committee. The Chairman of each subcommittee is a 

member of the National Committee and a specialist in the partioular 

field of the subcommittee tbat he heads. The members of the subcommittees 

who are specialists in their fields are not neceasarily members of the 

National Comrnittee. The function of the suboommittees is to maint.a.in a 
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continuous survey of the needs and developments m their particular 

fields and to advise the National Cornmittee as to the problems most 

urgently in need of investigation. The reports of the subcommittees 

are prepared by the subcormnittee chairmen and presented at the annual 

meeting of the National Advisory Committee, where they form the basis 

for much of the discussion. 

To aid the chairman of the subcommittees :in the collection 

of data. on developrn.e.nt? and. _needs in the fields of their subcommittees, 

designated members of the National Advisory Committee collect data. in 

ail fields of the geological sciences in geographical districts. The 

information so collected is sent as reports to the Secretary, who :in 

turn sends the parts of these reports pertainmg to the field of each 

subconnnittee to the respective subcommittee chairmen. The members of 

the National Advisory Cornmittee responsible for the collection of this 

information are as follmvs for the districts designated: 

Dr. H. c. Gunning British Columbia 
Dr. P. s. Warren ... Alberta 
Dr. J. D. M:i.wdsley Saskatchewan 
Dr. G. M. Brovmell Manitoba 
Col .. P. D. Baird Northwest Territories and 

Yukon 
Dr. J. E. Hs.wley Ontario 
Dr. P. E. Auger Quebec 
Dr. G. s. Ms.cl(enzie New Brunswick and Prince Edward 

Island 
Dr. A. E. Cameron Nova Scotia. 
Dr. D. M. Baird Ne11'1f oundland 

In :3-ddition to the eight standing subcommittees covering the 

different fields m the geological sciences, f our subcommittees have 

been appointed to mquire into and report on t he f ollowing specia.1 

problems: (1) geological and geophysical studies of the Kemano-Tahtsa 

Lake tunnels; (2) geological publications in Canada; ( 3) study of 

batholiths; and (4) co-oper ative r esearch projects. 

SUBCOlil!ITTTEE REP011TS 

(Swnmar y Sta ternent) 

The reports of t he subcommi ttees, mcluding t hosa of the eight 

standmg subcommittees and t hree special su.bcornmi ttees, make up Part II 
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of this report. The reports of the standing subcoDllllittees include brief 

reviews of research in progress. These reviews are designed to give a 

general picture of geological research in Canada, but for details on any 

of the projects mentioned reference should be made to "Current Research 

in the Geological Science in Canada, 1952-5311 published by the Geological 

Survey of Canada. The reports also include suggestions as to problems 

particularly in need of study in the field of each subcommittee. 

Surnmarie·s of the reports follow. 

Standing Subcormnittees 

The Subconnnittee on Physical Hethods Applied to Geological 

Problems reviews some of the past achievements, some aspects of the 

present sta.te, and some probable future trends in geology. It is 

pointed out that, although in the past 100 years geologists have con

tributed much to the discovery of ore deposits and ~as and oil fields 

and have mapped most of the land surface of the earth, progress in 

fundamental research and solution of major problems has been negligible. 

However, great advances in the science appear to be in the offing, and 

some of them, Ydth particular reference to those of a physical nature, 

are discussed, including geopbysical prospecting, age determinations 

of rocks and minerals, natural variations of the non-radiogenic 

isotopes and their geological :unplications, gravity and seismic 

studies, geothermometry, tectonic theories, and geological exploration 

of the sea floor. 

It is concluded that geology 1vill continue to be the best 

vray to study the surface of the earth, but that in order to under

stand the earth r s history and beha. viour, physical methods nmst be 

used. In the past, geology has been halted at the stage of collect

ing observed facts and ma.king hypotheses, but because these hypotheses 

could not be related to natural laws little progress bas been ma.de. 

Now, through geopbysics, we have the prospect of finding the 

causative process of geology, which can be precisely defined by 

relating it to natural laws. Y!hen this is accomplished a precise 
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tool will be available for a satisfactory ___ interpretation of geological 
• ,. J .. ' 1 

history. 

The report of the Subcornmittee on Metallic M:Lneral Deposits 

is divided into two parts .. The first reviews geological research on 

the metals and their ore deposits carried on in 1952. The second 

suggests and discusses a number of research projects and concludes 

with some general comments and recommendations. The research projects 

suggested include development of new prospecting techniques for 

finding deposits of asbestes and chromite with particular reference 

to large areas of favourable ultrabasic rocks in Newfoundland; a 

study of the Notre Dame Bay sulphide minera). belt and of the 

structure of the iron ... bearing rocks of Conception Bay., NewfoUhdl.éJ.nd; 

the geological mapping of the coastal area of British Çolurobia, the 
1 

western Rocky Mountains., and the Rocky :Mountain Trench; an :investigation 

of the floor of the Sudbury bas:in by seismic or other geophysical 

methods; and geochemical and isotope studies to determine the source 

of gold and other elements :in hydrothermal ve:ins. The Suboommittee 

notes that "Operation Keewatin" by the Geological Survey of Canada 

has demènstrated tbat a method is now at band for geological 

reconnaissance of the northern barren grounds of Canada by helicopter; 

cont:inuation of tlùs method of mapp:ing is strongly reconnnended. The 

Subcommittee records its strong support of research in laboratory 

methods that promise to increase the accuracy of age determinations 

of rocks, or make these determinations more readily applicable. It 

notes tbat the Geological Survey of Canada and some provincial surveys 

are ma.king special studies related to mineral deposits :in addition to 

the usual geological ma.ppi1%; it recommends tbat such studies be con

tinued and increased to learn, in particular, more about the genesis 

of ore deposits, controls of mineralization, and metallogenetic 

provinces. 
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The report of the Subcommittee on Structural Geology reviev,s 

the special structural studies in progress in Canada in 1952. These 

include geologic studies of the Kema.no-Tahtsa Lake tunnels in northern 

British Columbia, compilation of a struçtural ma.p of British Columbia, 

compilation of a tectonic and geological map of Nova Scotia, and other 

structural studies at Torcnto, McGill, and Queen 1s Universities. 

Mention is ma.de of the great amount of valuable structural data 

avail.able from the bore-holes drilled for oil and gas throughout 

Canada and Yfhich it is hoped are being recorded and compiled by the 

various Federal and Provincial departments ·concerned. A number of 

desirable projects are suggested, including the systematic study of 

the Rocky Mountain Trench, the compilation of a geological map of 

the Alberta and British Columbia Foothills area, and structural 

studies of the Pennsylvanian basin of central New Brunswick. 

In discussing this report at the annual meeting (1953) 

members of the Committee stressed the importance of not only 

collecting samples and records of wells drilled for oil and ·gas in 

Canada but of compiling and interpreting the data so obtained. It 

-was unan:imously agreed that letters should be sent to the Federal 

and Provincial ministers of m:ines expressing the concern of the 

Connnittee in the ma.tter and urging that the various government 

departments concerned obtain and reta:in the requisite personnel to 

study the samples, well cores, and records from oil and gas wells 

drilled :in Canada, and to compile and correlate the information 

obta:ined. 

The Subcommittee on Petrology, M:i.neralogy, and Chemistry 

reports fmver research projects initiated :in 1952 as compared with 

1951. This is thought to be related to the decline :in the number of 

geological graduate students :in the universities. A brief reviffi'I is 

given of research in progress in Canada in i gneous, metamorphic, and 

sed:imentary petrology, mineralogy, and geochemistry. It is concluded 
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that, although too cornmorùy the selection of problems is haphazard 

and determined by the area in which the worker happens to be doing 

field work, there is some sign of increased attack on the broader 

type of problem involving over-all planning and co-operation by 

several different organizations. A number of problems are suggested 

that should receive attention. 

The report of the Subcornmittee on Pleistocene Geology reviews 

the status of recommendations by the Subcornmittee in the First Annual 

Report of the National Advisory Committee. Progress has been made in 

carrying out several of these recommendations. More attent•ion is being 

given the teaching of Pleistocene geology in Canad:i.an universities than 

heretofore, the staff of Pleistocene geologists of the Geological Survey 
' . 

of Canada bas been increased, and a district division of 11 Pleistocene 

and Engineering Geology" established in its organization. However, no 

progress bas been made on the compilation of a Pleistocene :map of' Canada, 

nor bas the compilation of such a map been ma.de an official prÔject of 

the Survey. Pleistocene work carried out in Canada in 1952 and plarm.ed 

for 1953 is reviewed~ 

The Subconnnittee on Non-metallic Mineral Deposits, Industr:i.al 

Hinerals3 Coal, and Oil discusses the supplies of gravel, sand, and clay 

in western Canada, and current mapping and research on these deposits. 

Current geological research on industrial minerals is briefly reviewed 

and several problems worth ... study are suggested. The fundamental research 

on coal be:ing carried on by the Coal Petrography laboratory, at Sydney, 

Nova Sootia, the Research Council of Alberta, and at Queen 1s University 

is outlined. · The problem of rock bursts in the cœ-lfields . of Nova Scotia 

and current research on this problem by the Department of lmes and 

Technical Surveys, the nesearch Foundation of Nova Scot:i.a, and at McGill 

University is discussed. In regard to oil and gas :in the western plains 

it is noted that the w~jor research is being carried on by the larger 

producing oil companies. Although the results of much of this research 

are reserved by the companiee, some have been published; a list of such 
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publications over the past 2 years is given. The conclusion is reached 

that the oil companies rray best be given assistance by research of 

brœd and general application. Thus, studies of sections in the Rocky 

Mountains where the oil-bearing strata of producing areas in the plains 

are exposed are of great value. Studies of an even brœder nature that are 

prerequisite to an understa.ndmg of the geology of the Foothills are 

suggested; these molude the structure of the Rocky Mountams, which 

is known only m part, and of the Rocky Hountain Trench, which nrust 

be the key to nruch of the history of the mountam area. Another study 

demandmg immediate attention is the stratigraphy of the Rocky :Mountams 

north of Peace River. 

In the discussion follow:ing presentation of this report it 

was brought out that m the precedmg report of the Subcommittee (1952) 

reference 1-va.s made to the large amount of available information on coal 

from numerous bore-holes for oil and gas m western Canada. It was 

stated moorrectly in the report that the data were not being collected. 

In point of fact the Geological Survey of Canada began in 1951 an 

mvestigation to find out the usefulness of electric and radioactivity 

logs in detectmg and correlatmg coal seams penetrated by the bore

holës d.rilled for oil in Alberta . Radioactivity logs were found 

unsatisfactory and the mvestigation has been limited to electric 

logs, from which the exact depths and an indication of the thickness .. 

of the seams can be obtamed. As this information accumulates it 

vr.i.J.l be used to find out the thicknesses and lateral distribution of 

cœl seams throughout central Alberta. 

The report of the Subcommittee on Stratigraphy and 

Palaeontoloey revie1rs activities in these branches of geologioal 

science m each of the provmces and territories of Canada m 1952. 

The concludmg section of the report suggests and outlmes a number 

of projects m stra~igraphy and palaeontology that should be underta.ken. 

These mclude detailed study of the sediJnentation sequences m the cœl 

measures of Nova Scotia adjacent to seams in which rock bursts are 
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occurring, study of the stratigraphy and structure of the Pennsylvanian 

basin of central New Brunswick, study of the W.Ii.ssissippian formations 

of southwestern Manitoba in which commercial oil pools occur, further 

investigation of the Lower Cretaceous(?) formations in the Foothills 

and Plains of western Canada, stratigraphie and palaeontological studies 

of the Rocky Mountains and the Mesozoic stratigraphy of the Peace River 

area, and further study of the late Mesozoic and Tertiary basins of the 

Gulf of Georgia, Graham Island, and the west coast of Vancouver Island. 

The report of the Subcommittee on Schola.rship and Research 

Training discusses the present inadequate supply of geologists in 

Canada and means of at:tracting students to the. profession. - It- is con

cluded tbat there is need for a booklet outlining geology. as-a -pro

fession and designed to interest students in the secondary schools. It 

is suggested tbat such a booklet should be published by the Geological · 

Survey of Canada. The supply and employment of geologists in Canada 

is briefly discussed. In regard to scholarship and training at the 

university level, the Subconnnittee concludes tbat the geology departments 

of the universities in Canada should closely examine their progTam of 

studies for the Ma.ster 1s degree. They should guard against any tendency 

to make work for the degTee largely lecture courses and laboratory 

instruction with only minor empbasis on original or thesis work. The 

possession of the degree should be evidence tbat the student bas shown 

aptitude for original work and thinking; it should be recognition of 

distinct achievement beyond the baccalaureate. Only if it is so con

sidered by the universities can it be expected to bave any significance 

in the outside world. 

In the discussion following presentation of this report members 

representing Federal and Provincial geological surveys stressed the 

difficulty of obtaining student assistants for field parties. All 

members agreed tbat experience as student assistants on survey field 

parties is an important part of the training of young geologists in 

Canada. However, at the present salary scale such a large differential 
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exists between the salaries offered student assistants by government 

surveys and by mining and oil e~rplora tion companies tha t the students 

cannot afford to make the financia.1 sacrifice involved in world.ng on 

a government field party. It was decided that letters should be sent 

to the Federal and Provincial ministers of mines expressing the con~ 

cern of the Committee at the sharp decrease in the number of geologica.l 

students seeking employment in government field parties and suggesting 

that salaries be increased to approach those being offered by priva.te 

industry. 

Special Subcommittees 

The Subcommittee on Geological and Geoph,ysical Studies of the 

Kemano-Tahtsa Tunnels was appointed in 1951 to explore means 6f hav:u:1g 

such studies undertaken. No formal report bas been prepared, but Dr. 

H. c. Gunning, Chairman of the Subcommittee, gave an oral report of 

progress at the 1953 annual meeting of the National Advisory Comroittee. 

He sta.ted that during the 1952 field season D. Roy Stuart, graduate 

student in geology at Princeton University, was stationed at Kemano 

by the British Columbia Department of M:ines, his room and board being 

supplied by the Alurninum Company of Canada. Dr. Duffell of the 

Geological Survey of Canada continued standard geological mapping on 

the scale of 1 inch to 4 miles at the Tahtsa end of the tunnel. Dr. 

J. H. Bla.ckwell of the University of Western Ont.=trio, with the 

assistance of a grant of :::a ,ooo from ~he Geological Survey of Canada., 

visited Kemano in July 1952 and made plans for thermal measurements 

of the wall-rocks along the tunnel to obtain data on the heat flow 

from the earth in this region. 

In September 1952 the "Vancouver Comroittee 11 , consisting of 

Dr. Gunning and representatives of the Aluminum Company of Ca.nad.a., 

the British Columbia Department of Hines, and the Geological Survey 

of' Ca.na.da, met to hear progress reports by Messrs. Duffell and Stuart 

and to consider plans for future work. vapping of the part of the 
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tunnels d.riven up to the time of their departure from the field :in 

September 1952 had been completed and a large number of specimens for 

laboratory study had been oollected. Copies of these maps have been 

supplied to the Alum:inum Company of Canada and have proved of practical 

value. Dur:ing the winter of 1952-53 l1Ir. G. G. L. Henderson of the 

British Columbia Department of IAines made periodic visits to Kemano to 

br:ing the geological studies up to date as the tunnels advanced. Nfr. 

Stuart w:iJ.J. return for the British Columbia Department of Mines :in the 

summer of 1953 to continue geological mapping and study of the tunnels. 

Holes are being drilled in the walls of the tunnels for thermal 

measurements., and 1Jir . Blackvvell bas left instruments and instructions 

for making the measurements. He will return in the summer of 1953 to 

p9mplete the collection of the thermal data., 

It is felt by ail concerned that the geological field studies 

have been placed on a satisfactory basis and there is every reason to 

hope they w:ill continue to a satisfactory conclusion in the autumn of 

1953. At this time further consideration will be given the laboratory 

study of the data and specimens collected. 

The report of the Subcommittee on Geological Publications 

includes a statistical study of geological publications in Canada over 

the period 1947 to 1951 inclusive. On the suggestion of the Subcommittee., 

the editors of the Ca.nadian I~jining Journal have agreed to publish abstracts ;. 

of iaster 1s and Doctor 1s geological theses to the number of ninety-six 

abstracts a year. Such a service makes possible the publication of 

results of research tbat might otherwise remain buried in university 

libraries. 

The report concludes that there is need in Canada for 

additional outlets for geological articles, particularly those dealing 

with the results of geological research. Expansion of the publication 

facilities :in the Transactions of the Royal Society of Canada and the 

Proceedings of the Geological Association of Canada is reconnnended. 
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The report of the Subcommittee on Batholiths reviews current 

research in progress and outl:ines in some detail the systematic S"tudy 

tha.t is be:ing made of the Lacorne batholith in northr,estern Quebec. 

The Subconnnittee recommends that the present program of batholith 

studies be continued and expanded and tha.t the provincial geologioa.l 

surveys and the universities initia.te other studies and also assist 

those at present under way. 

The Subcomnùttee on Co-operative Research Projects -was 

appointed :in 1852 to study ways and means by which geological research 

projects SP.onsored jo:intly by government, the universities, and 

industry ma.y be promoted. Separate reports have been prepared by the 

members of this Subconnnittee. One, by Dr. H. H. Beach, discusses 

co-operative research and the petroleum industry; the other, by Dr. 

D. R. Derry, discusses co-operative research as applied more 

particularly to the mining industry. Dr. Derry discusses means of 

raising funds for co-operative projects and suggests some pr.t_Qlems 

that might be suitable for co-operative attack, 

Dr. Beach in his report defines co-operative research, dis

eusses the contributions that might be expected by the participating 

universities, governmental bodies, and oil campa.nies, and suggests a 

number of specific problems that would be suitable. He concludes 

tha.t the oil industry could be attracted to co-operative effort in 

research with the universities and governmental scientific bodies 

and suggests that the Canadian Petroleum Association be invited to 

express its views on the matter. 

In the discussion of these reports at the annual meeting 

(1953) the :National Advisory Committ,ee unanimously agreed that the 

Canadi.an Petroleum Association should be invited to express its 

views on the possibility of carrying out co-operative research pro

jects along the l:ines suggested in Dr. Beach 1s report. 



PART II 
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THE P.EPORT OF THE SUBCŒlMITTEE ON PHYSICAL METHODS 

APPLJED TO GEOLOGICAL PTIOBLEIIIS 

Preserited by Dr .. J. T. Wilson 

Members of Subcommittee 

Dr. J. T. Wilson (Cbairman) - University of Toronto, Toronto, Ont. 

Dr .. H. Carmicbael - Atomic Energy of Cana.da, Ltd., 
Cbalk River, Ont. 

Dr. J.H. Hodgson - Dominion Observatory, Ottawa, Ont. 

}.,ir. M.. J. S. Innes .. Dominion Observatory, Ottawa, Ont. 

Dr. A. D. Hisener University of Western Ontario, 
London, Ont. 

Dr. G. D. Garland (Secretary) - Dominion Observatory, ottawa, Ont. 

INTRODUCTION 

This report is an a ttempt to review some of the past 

achievements, some aspects of the present state, and some probable 

future trends in geology from a general and philosophical point of 

view-. The physical aspects will be especially stressed.-

PAST ACHIEVEi'!ENTS IN GEOLOGY 

Geologists ma.y find much cause for satisfaction in past 

achievements. They bave contributed to the discovery of rnany ore 

deposits and oil and gas fields, and in recent years this bas been 

widely recognized by mining and oil compani~s. Many occupy important 

positions and most are well employed. The importance of their work 
··\· . 

in ai.ding construction engineers, soil experts, and hydrologists bas 

everywhere corne to be recognized. 

Geologists bave accompli.shed the great task of ma.pping 

most of the land surface of the earth at least in reconnaissance; 

they bave compiled general maps and reports on the geology of the 

principal countries of Asia and of each of the other continents. 

The rate of geological mapping has been speeded re~ârkal>ly by better 
' • 
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means of transport,, :includ:ing airplanes and helicopters. Fundamenta.l 

concepts of stratigraphy and palaeontology have been proved sound and 

given to the Trorld ·the idea of evolution. In other branches of the 

science, such as mineralogy and . the search for oil and ores, new 

techniques are constantly be:ing iptrodu.~e_d al though many of the 

:instruments are borrovred from chemists and physicists. 

Ail of this should give geological surveys and societies of 

geologists nruch cause for satisfaction. Geologists are giving ta:x:

payers and companies valuable returns for their expenditures and are 

themselves able to combine travel and outdoor life with scientific 

,,mrk, and, in general, lead pleasant and prosperous lives. 

However, :in regard to fundamenta.l research the picture is 

less good.. It can be fairly said that during the last 100 years no 

other major branch of science ra.s made less progress. Jaost of the 

other sciences have altered their techniques and ideas profoundly, 

but this is not true of geology if we except the techniques borrowed 

from chemistry and physics.; A hundred years ago geology had new and 

exciting ideas. Evolution and the geological processes were nevr and 

of great :interest to the general public, and many countries were 

establishing geological surveys, which -vrere the first scientific 

organizations formed by many governments. Today geology bas lost 

its popular appeal. Although a great many more facts are 1mmm 

they are largely undigested; the great problems of a century ago 

remain una.nsv,ered. For e:x:ample, who can answer any of the 

important problems of how mountains and cont:inents are formed, of 

how granites form, of hovr oil and metallic ores are formed and 

concentrated. 

This need not depress us. Progress in any science 

proceeds in f its and starls and the recent lack of progress ma.y 

vrell herald great advances in the near future. We can already see 
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the sta.rt of great changes. Sorne of them will be described in this 

report, with particula.r emphasis on the changes of a pbysical nature. 

The subject is vast and is not easy to caver thoroughly. The writer 

bas dravm on ma.ny sources but realizes tha.t much bas been omitted. 

TEA.CHING OF GEOPHYSICS 

Importa.nt additions have been made to the staffs of Canadian 

universities giving courses in geophysics. Dr. J . E. Blanchard bas 

· jo:i.ned the staff of the Department of Physics, Dalllousie University, 

and is also atta.ched to the Nova Scotia Research Foundation. Dr. 

D. ·J. McNeil and students of St. Francis Xavier University coll.a.borate 

with thé summer school of the l~ssachussetts Institute of Technology, 

Department• of Geology and Geophysics. 

At McG:i.ll University, Dr. V. A. Saull bas been added to the 

staff teaching geophysics; for many years Professor H. G. L. Watson 

bas g:i..ven courses in 'geophysù.cs in the Department of Physics. The 

Universities of Laval and Montreal have long shovm an interest :in 

geophysics and given courses but no recent changes are reported. 

At Q'ûeen 1s University, M. M. Fitzpatrick bas joined the 

Department of Geological Sciences to teach geophysics; ~. E. H9.wley's 

spèctroscopic work and A. w. Jolliffe 1s interest in age determinations 

have long been well knavm. At University of VTestern Ontario Dr. R. J. 

Uffen is giving courses in geopbysics; he is in the unusual position 

· of being a member of both the Geology and Physics Departments. 

Prof essors A. D. l.ti.sener and J. H. Bla.ckvirell have both been worldng 

on geothermometcy. 

At Hcl1à.ster University Dean H. G. Thode ts la.bora tory is the 

centre for mass spectrometry in Canada. In addition to nruch work of 

other kinds, Dean Thode has st udied the isotopes of sulphur and the 

• na tural fission of uranium, both of ·which bear on age det erm:i.na tians. 

other work on a ge determinations is being carried on by Mr. Tomlinson 
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in the Department of Geology under Dean H. S. Armstrong. Dr. Dennis 

Shaw is carry:ing out spectrographie research on trace elements in 

rocks. 

At University of Toronto P. N. O'Brien bas replaced G. D • 
. , 

Garland; a temporary vacancy due to ilJness was filled by lectures 

and supervision of gradua.te vrork by Professors C. &.mes, R. W. 

I&lcXay, J. A. Jacobs, and c. B. Collins. Dur:ing the past 3 years 

sixteen Ph.D. d~grees have been given :in the Department of Physics 

· on geophysical subjects. Figures published for 1951 and 195~ show 

t,bat this was rnany more than at any other university in North America. 

At the University of 119.nitoba the fruitful co-operation of 

geologists and physicists in developing :improved sc:intillation counters 

or scintillometers is well knavm. In the Departments of Chemistry and 

Physics a new type of Carbon-14 counter is being developed. The 

Carbon-14 from the carbon-bearing ma terial is :introduced into a 

complex organic molecule corresponding to the ma.terials in use for 

liquid scintillation studies. Th~ subsequent liquid scintilla.ter 

analysis of the Carbon-14 is expected to give an accuracy at least 

ten t:iJnes greater tha.n that obtained by former methods. 

At the University of Saskatchewan, Professor B. Yv. Currie, 

the new head of the Physics Department, is a well lmown geophysicist , 

but his interests lie chief'ly in study of the atmosphere and iono

sphere. In the Chemistry Departnent construction of a nevr Carbon-14 

coµnter is under way. 

At the University of Alberta no changes bave been reported. 

At the University of British Columbia courses in geophysics are given 

by Professer A. R. Clark oî the Physics Department. 

TEXT-BOOKS ON GEOPHYS ICS 

Several :i.11.portant text-books on geophysics were published 

in the past year. Gutstand:ing are "Introduction to Geophysical 

Prospecting11 by J.ïilton Dobsin, which is an excellent, non-mathematical 
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intrcx::iuction to ail methods, and a completely new edition of 11 The 

Earth11 by Sir Harold Jeffreys, which is a recognized work on the 

physics of the earth. 

GEOPHYSICAL PROSPECTDJG 

New methods of geophysical prospecting continue to be 

:unportant, and haw been partly or wholly responsible for several 

recent discoveries of m:ineral depositso The search for oil and gas 

now chiefly depends on them. 

By use of an airborne ma.gnetometer the Geological Survey 

of Canada in 1951 and 1952 rnapped and published sewnty-si.x 

aeromagnetic rnap-sheets on the scale of 1 inch to 1 mile . These 

maps cover perhaps} of 1 percent of the total area of Canada and 

demonstrate that aerornagnetic surveys can be made much more rapidly 

than geological surveys on the same scale. Although the resulting 

aeromagnetic maps are not geological maps, they do indicate much 

about the geology, not all of which can be observ:ed on the ground; 

more than one orebody has been found by their aid. Only one geologist 

bas been employed by the Geological Survey in the aeromagnetic work, 

vdth a staff of airmen, technicians, and compilers. The 11vork could, 

therefore, easily be speeded up if desired. Geological maps are 

issued with a report or notes describing and interpreting the geology, 

but no interpretations of the aerornagnetic maps are given. Thi:s is 

no doubt due to shortage of skilled staff. Methods for maldng such 

interpretations have been given by Vacquier et al. 

Geiger counters, scintillation counters, and many electro

magnetic devices are now widely used, and ail are being used in 

aircraft for aerial surveys. Ho doubt much rasearch is being carried 

on in these fields but not all of it bas as yet been .described. 

The holding of the meeting of the Eastern Section of the 

Society of Exploration Geophysicists in Toronto in October 1952 is 
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an mdication of the growing interest in geophysical prospecting :in 

Canada. Ifore tha.n one hundred attended and several members came from 

as far away as California, Colorado, Texas, and Calgary. Seventeen 

papers were presented chiefly devoted to mining geophysics. The 

Society is a large and long established one with an important branch 

in Calgary .. 

The third meeting of the European Section of the Society of 

Exploration Geophysicists was held in H:tnover, Germany, :in December 

1952. A report in 11 Nature 11 on the meetings includes the tantalizing 

statement 11Fe-w people outside Germany are aware of the remarkable 

progress vrhich has been made by geoph:ysical firms in that country :in 

the application of seismic methods underground in mines. The location 

of faults, metalliferous veins., and the accurate mapp:ing of sinuous 

or faulted veins are problems on which considerable 1,rork is being 

qone 11 • 

A bibliography of recently published papers on geophysical 

prospecting and on the subjects discussed in subsequent sections of 

this report is appended. Empbasis is placed on Canadian papers and 

papers by Canadians, but many other general papers are :included, 

especially those of a review nature. 

AGE DET&1lï,.JJJATIONS 

In 1952 a joint paper by officers of the Geological Survey 

-Of Canada and the University of Toronto Geophysical La.boratory added 

fifty age determ:inations of Canadian Shield rocks to the handful 

previously available. At the University of Toronto c. B. Collins, 

R. i:ï. Farquhar, and R. D. Russell have found large variations :in the 

isotopie composition of lead ores. This seems likely to thraw light 

on the origin of the ores. Russell and ?arqubar are develop:ing 

methods by nhich to fmd out the approx:unate age of comrnon potash 

minerals such as orthoclase, muscovite, and sylvite, and many lead 

ores. The quantities requiTed are sma.11, ranging î rom a fe-w 
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milligrams of lead to sorae ounces of feldspa.r . In order tha.t the methods 

ma.y be calibrated and compared spec:irnens are needed from the same .locality 

of any two of lead, uraniUJ71, potassium, or rubidium minerals. 

At the Universities of Saska tchewan and :Manitoba Carbon-14 

counters for age determinations have been built. These Vlr:i.11 be of 

g-reat value to Pleistocene geologists in Cana.da . 

Several university departments of physics have spectrographs 

that could be used for ma.ldng age determina.tions of rocks and minerals 

by the rubidium-strontium method. As yet this method bas not been 

studied or applied in Canada. 

NATUI'Ji.L VARIATIONS IN NON-RADI0GLNIC ISaI'0PES 

At TuicMaster University, Dean H. G • . Thode bas p;:t.ayed a leading 

role in the study of natural variations in non-radiogenic isotopes. 

In particula.r, his research on the isotopes of sulphur and baron is 

of grea.t &eolo_gical significance. He bas shown tbat the isotopie 

e:omposition of suJ.phur varies with its source, which tlu~ows light 

on the origin of l:i.fe, the origin of petroleum, and on the age of 

some deposits. 

At the University of Toronto some work bas been done on the 

isotopes of silicon an.cl titanium. In the United States geologically 

important variations have been shown in the isotopie ratios of oxygen 

and carbon and variations bave also been found in the isotopie ratios 

of hydrogen, helium, nitrogen, argon, and germanium. Ii:l.gnesium and 

chlorine do not appear to have been investigated although variations 

in the isotopie ratios are to be eJ;:pected in them. Unlike lead and 

other hea vy elements, which require special instruments to analyse 

isotopically, the light elements can be studied by any mass spectrometer. 

The study of isotopie variations is just beginning; it opens 

a field of study comparable vrith geochemistry in scope and perha.ps in 
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importance. Thus, evidence reporled by Silverma.n from a study of 

oxygen isotopes, and also data in preparation by Allanby and Grant 

on silicon, rnake it seem unljjcely that any of the granite sa.ntples so 

fe..r eJŒ.Inined formed by differentiation from more basie magma. This 

agrees with much other recent evidence on the importance of granitiza• 

tion. 

GRA VITY S U11VEYS 

The Donü.nion Observato:ry is about to issue gravity ma.ps of 

six provinces, Y,hich reflect :information about the geology and make 

it possible to dra YT certain conclusions about the nature of the 

earth J s crust. These maps are compiled from surveys chiefly by A. P .. 

Miller, l;I. J. S. Innes, and G. D. Gar land. 

n. r.;. Fitzpatriclc is completing a combined gravity and 

geological study of ultrabasic rocks in the Eastern Townships., Quebee1 

and C. H.. G. Oldham has ma.de a study of gravity and rock densities 

a cross a wide strip from Parry Sound to :~lad.ar, Ontario . B. B. 

Sutherland is e.::{tending this work across the Ottawa- Bonnech~re graben. 

A gravity survey of the Sudbury· basin by A. H. Iti.J.J.er is almost 

finished. 

sr;rs; .J:C STlll)]ES 

Yapers by J. H. Hodgson of the Dominion Observatory on a 

study of rock lmrsts nea r ::i.rkJ..and Lake and thei.r use in the inter

preta tion of crustal structure have gone to press. A start has been 

made on a large program designed to study the di.rection of movement 

in selected large earthquakes occurring along fault planes ail over 

the world. ri. G. l-IiJ.ne is usin[; · three stations in British Columbia 

to plot epicent1~es of earthquakes alonJ the Pacifie coast. Sorne ma.y 

occur along lmO'.m fau.l ts . In eastern Canada a study of local earth

quakes and thei.r relation to faults is under vray. 
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The Dominion Observatory bas done much to open new ~ismic 

stations and re-equip old ones. P. W:iJ.J..more is insta.JJ.ing eight new 

seismic stations in the British v!est Indies for the British Government 

as part of a warning scheme for volcanic eruptions. 

It bas been suggested by Dr. H. J. Fraser tha.t seismi.c surveys 

of the Sudbury Basin be underta.ken; this is being considered but as yet 

no action bas been taken. 

The seismic survey continues to be the chief method of 

searching for oil pools in western Canada. 

GEOTHERMOlvIETRY 

Arrangements have been ma.de to measure temperature gradients, 

conductivities, and heat flaw in the Kemano tunnel, British Columbia. 

This bas been possible through the rernarlr.ably good co-operation of ail 

concerned. Professer J.H. Blackwell of University of Western Ontario 

is in charge of the work, but many mea~urements are being made by 

local engineers (See also page 12). 

T. H. Leith bas published further thermal measurements made 

at Kirkland Lake mining camp. This work, like tbat of J.H. Bla.ckwell 

and R. J. Uffen was started under Professer A. D. Misener's guidance. 

Professors J. A. Jacobs and R. J. Uffen, University of 

Toronto, have been working upon thermal properties and temperatures 

within the earth. These are probably much less than s,ooo0 c. and 

thus lower than had been supposed. They are using Bullents est:Lmate 

of densities within the earth to obtain ela.stic constants at various 

depths from measu.red seismic velocities and then applying the theory 

of the solid state to convert these to thermal properties. J,. A. 

Jacobs suggests that convection currents are unnecessary in the mantle, 

and has pointed to reasons for believ:i.ng tbat the inner solid core 

(within the liquid core) is probably composed of solidified iron. 

• J 
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OTHER ?HYSICAL LlwORATORY HETHODS 

The :importance of 6eochemistry bas long been recognized., 

but in the past the empbasis bas been placed on the study of major 

constituents of rocks by chemical analysis . The application of a 

physical instrument, the spectro6raph (not to be confused with the 

mass spectrometer), bas made the accu.rate study of trace elernents 

possible. J. :c . Jhvrley., H. D. B. Wilson, and D. Shaw bave done out.

standing 1:ork, and bave recently published their latest results. 

GeochemistrtJ is dealt with in the report of another subcommittee 

(~ page 50). 

Other physical techniques naw widely used involve x-rays 

and thermal analysis. 

T:CCTONIC THEORIES 

In an importa.nt paper J. E. Gill bas summarized his views 

on mountain building and subdivisions of the Ca.radian Shield. The 

present classification of the Precambrian bas often been attacked, 

but it is one thing to suggest wea1messes and another to recommend 

a new system of classification. Gill bas tackled the larger problem 

and made constructive suggestions. 

At a t:iJne when so many and such varied theories of mountain 

building ar.e being advanced, it is inevitable that some of them con

tradict others. Scheidegger· of Imperial Oil Limited has presented a 

useful paper indica ting how lmawn lavrs of physics can control 

speculation in this field. Recent data sug6est tbat convection 

currents are unilnportant and that contraction is probably the sole 

cause of mountain building. 

G:::;CLOGIC,'Œ :;::;:::?10RATIOH OF THE SE.A FLOOR 

In July 1952 a geological investigation of the sea floor 

of the lower Gulf of St . Lawrence was carried out by the Atlantic 

Cceano:-::;raphic Group in assoc:;1tion ·,n.th the Ifova Scotia Centre for 
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Geologica.l Sciences. Also associta.ted :in the .field 1rork were members 

of the staff of the Wood I s Hole Oceanographic Institute and the 

H:1ssc:t·ëh;;fsët1€'!3 Institute of Technology. The ma:in purpose was to 

ma.p the extension of cont:inental faults undè r the sea :in an area 

where fault:ing is a prominent feature and of considerable fund.amental 

as well as economic importance. 

Submar.:ine gravity surveys :in the Ba.y of Fundy and submarme 

seismic work over the coastal shelf of Nova Scotia. and the Grand Banks 

were carried out by a group from Columbia University under P-~ofessor 

üI. Ewing. This group also :investigated evld.ence that turbidity 

currents started by a Newfoundland earthquake had been the cause of 

cable breaks off the Atlantic coast. 

New bathymetric charts of the Gulf of Alaska show a ridge 

of seamounts tbat :indicate an extension of the faults of the Strait 

of Georgia. far out to sea. Bathymetric, seismic, and geological work 

ail suggest a great rift runn:ing nortronest from near Vancouver. It 

is subparallel with the Sa n Andreas rift, the Rocky Hountain Trench, 

and the H9.waiia.n Islands., All seem likely to be ;vrench (strike-slip) 

faults. 

THE FUTURE OF GEOLOGY AND ITS RELATION TO GEOPHYS ICS 

These advances bave been mostly :in geophysics, which ma.y or 

ma.y not be regarded as dist:inct from geology, and they have been 

accompanied by some fairly drastic criticisms of geology itself. K:ing 

Hubbert bas pointed out the diminishing scope of geology. Gillis the 

latest and most explicit in a succession of those who have attacked the 

usual subdi vision of the :?recambria.n. Vfalter Linl{, Chief Geologist of 

Standard Oil Company , bas stated: 11From t he Dr a ke discovery until the 

1t wenties surface geology -vra.s the scientific method used most 

-extensively. Geophysics start ed to develop :in the earl y rtvrenties, and 

today i s t he most common t ool in the Uni ted States and Canada . There 
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are 810 geophysical crevrn of' all categories in Worth America , and 

seismic work alone costs about ·:?130,000,000 per year. The surface 

geological parties have dwindled to around 100, and the yearly 

expe:nditure for seisrnic work is probably as much as was spent on 

surface work for the past thirty years 11
• 

Does this suggest thi.t geology as ne have lmmm it is to 

be replaced by geochemistry and geopbysics? In the opinion of this 

subconnnittee this will not happen. There 1·1ill continue to be a large 

and proper sphere for geology as 1rell as these newer fields; geology 

will continue to be the best way to study the surface of the earth. 

rowever, if we are to underst.a;id the earth 1s history and behaviour, 

physical method.s must be used to find out the ages and more a bout 

the properties of the surface rocks a nd also wha t lies below the 

surface. 

It is useful to recall the three steps by which logical 

reason:ing proceeds. These are: (1) the collection of observed 

facts; (2) the forrning of several l:i.kely but competitive hypotheses; 

and (3) the selection of one preferred hypothesis on the basis of its 

agreement ':.d.th natural laws. C}uite apart from thei.r precision or 

usefulness the branches of science fall into an order based on the 

nature of the things studied. Thus, physics is the most general 

science because it is concerned with the relations of mass and 

energy. Geology is only concerned ;tlth a sma.11 part ofthis field; 

this explains i'!hy it is possible to study the earth from the point 

of vimY of physics as well as geology. 

From the point of view of physics and disregarding the 

details of geology, the earth is a heat engine. Only recently was 

enough discovered aoout the interior of the earth to enable any idea 

t o be formed of hm'T tbat engine '.mrks. The operation of the engine 

can be observed tod.ay. The fa cts observed are physical, not geological; 

they are concerned Y!ith earthquar l:es, heat fl0ï,- , etc . These facts 
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Geological Sciences. Also assocn:ated in the field uork vrere members 

of the staff of the Uood 1s Hole Oceanographic Institute and the 

1i3.ssa'·ohfisëtlts Institute of Technology. The main pu.rpose was to 

map the eJ-.-tension of continental faul ts under the sea in an area 

where faulting is a prom:inent feature and of considerable fund.arnental 

as Yrell as economic importance. 

Subma.r.ine gravity surveys in the Ba.y of Fundy and submarine 

seismic work over the coastal shelf of Nova Scot:i.a and the Grand Banks 

were carried out by a group from Columbia University under Professer 

M .. Ewing. Thià group also investigated ev.i.dence tbat turbidity 

currents started by a NewfoundJ.and earthquake had been the cause of 

cable breaks off the Atlantic coast. 

New bathymetric charts of the Gulf of Alaska show a ridge 

of seamounts that indicate an extension of the faults of the Strait 

of Georg:i.a far out to sea. Ba.thymetric, seismic., and geological work 

all suggest a great rift running northwest from near Vancouver • . It 

is subparallel with the San Andreas rift, the Rocky Hount.a.in Trench, 

and the lliwai:i.an Islands. All seem likely to be wrench (strike-slip) 

faults. 

THE FUTURE OF GEOLOGY AND ITS RELATION TO GEOPHYSICS 

These advances bave been mostly in geophysics, which ma.y or 

ma.y not be regarded as distinct from geology., and they have been 

accompanied by some fairly drastic criticisms of geology itself. King 

Hubbert bas pointed out the diminishing scope of geology. Gill is the 

latest and most explicit in a succession of those who h..ave attacked the 

usual subdivision of the ?recambr:i.an. 'iial ter Link, Chief Geologist of 

Standard Oil Company, bas sta ted: 11From the Drake discovery until the 

1t wenties surface geology v-,as the scientific method used most 

extensively. Geophysics started to develop in the early rt1,1renties, and 

today is the most common tool in the United States and Canada . There 
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are 810 geophysical crevlS of all categories in i:Jorth America., and 

seismic i,rork alone costs about ,::a3o,ooo,ooo per year. The surface 

geologica.l parties have dwindled to around 100, and the yearly 

expenditure for seismic work is probably as nruch as was spent on 

surface work for the · past thirty years". 

Does this suggest trat geolog:;r as ne have lmovm it is to 

be replaced by geochemistry and geophysics? In the opinion of this 

subcommittee this w:i.JJ. not happen. There w:i.11 continue to be a 1arge 

and proper sphere for geolog-y as well as these newer fields; geology 

will continue to be the best way to study the surface of the earth. 

rowever , if we are to understapd the earth I s history and beha viour, 

physical methods must be used to find out the ages and more a bout 

the properties of the surface rocks and also ·wbat lies below the 

surface. 

It is useful to recall the three steps by which logical 

reasoning proceeds. These are: (1) the collection of observed 

facts; (2) the forming of several likely but competitive hypotheses; 

and (3) the selection of one preferred hypothesis on the basis of its 

agreement Trith natura.l J..aws. Quite apart from their precision or 

usefulness the branches of science fall into an order based on the 

nature of the things studied. Thus, physics is the most general 

science because it is concerned with the relations of mass and 

energy. Geology is only concerned with a small part ofthis field; 

this e:x.plains -v:rhy it is possible to study the earth from the point 

of view of physics as well as geology. 

From the point of view of physics and disregarding the 

details of geology, the earth is a heat engine. Only recently Yra.s 

enough discovered about the interior of the earth to enable any idea 

to be formed of haw that engine ·:,orks. The operation of the engine 

can be observed today. The facts observed are pbysical, not geological; 

they are concerned vïith earthq_uari~es , heat flm;, etc. These facts 
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are amenable to precise treatment by the natural laws of elasticity, 

thermal conductivity, etc.; this is not true of geological observations. 

We can have every confidence tbat we will soon know fairly precisely 

the ma.rmer in which the earth is worldng and has worked. The establish

ment of that pbysical bypothesis is important for geology because 

geology is the surf ace record of how tha t engine bas w-orlœd. When 

we lmow- how the engine bas worked we ,vill be able to interpret the 

geological record far more accurately. 

When we realize that geology is the record of a process 

tha.t could not be studied heretofore we see why geology bas been 

U:ha.ble to digest its facts. Geology bas been balted at the stage 

of collecting observed facts and ma.king bypotheses; but these 

hypotheses could not be tied to natural laws, therefore, little pro

gress was ma.de. Now, hO"WBver, we have the prospect of finding the 

causative process of geology, which can be quite precisely defined 

by relating it to natural laws. This is the role of geopbysios. 

When that is accomplished we will have the precise tool needed to 

make a satisfactory interpretation of geological history, and 

particularly of Precambrian history. 

It follows, therefore, that the training of geologists 

should include study of the nature of the earth's process (physics 

of the earth) as well as study of the history of the effects of the 

process (geology). The subjects are distinct but both should be part 

of a geologist 1s training. 
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APPENDIX 

BJJ.3LIOGRAPHY OF SOU:: RECENT PAPERS REIATING TO 
PHYSICAL 1'1ETHODS APPLIED TO GEOLOGICAL PROBLEMS, WITH 

SPECIAL REFERENCE TO CANADIAN PAPERS AND GENERAL REVIEW ARTICLES 

Geop.hysical Prospecting 

The Electric Field of a Long Current Carryjng Cable on a Stra tif ied 
Ea.rth J. R. Wait; Jour. Geoph. Res., vol. 57, pp. 481-485 
(1952). 

Radioactivity as a Gui.de to Ore, vr. H. Gross; Econ. Geol., Vol. 47, 
pp. 722-742 (1952). 

Propagation of P.adio Haves over a Stratified Ground, J. R. Wait; 
Geopbysics, vol. 18, PP~ 416-422 (1953). 

A tethod for Measuring the Electrical Conductivity of Diamond Drill 
Core Spec:ilnens, S. H. Ward; Geophysics , vol. 18, pp. 434- · 
447 (1953). 

Allard Lake Il.menite Deposits, PalÜ I-àmmon; Econ. Geel., vol. ~7, 
pp. 634-g.49 (1952). 

Transient Coupling in Grounded Circuits, J. R. Wait; Geophysios, 
vol. 18, pp. 138-141 (1953). 

Natural Inductance of Circuits on a 'Iwo-layer Ea.rth, J .. R. Wait; 
Can. Jour. Pl~Js., vol. 30, pp. 450-452 (1952). 

îfell Logging and Testing Techniques Applied to Heservoir-.Analysis, 
11. Pot; Can. Min. }Jietal. Dull., vol. 45, pp. 208-212 (1952). 

li'ield Heasurements of the Radioactivity of Rocks, H. A. Slack; 
Trans. Amer. Geophys. Union, vol. 33, pp. 897-901 (1952). 

Laboratory Scintillation Counters Applied to some Geophysical 
problems, K. Whitba.m; Trans. Amer. Geophys . Union, vol. 33, 
pp. 902, 911 (1952). 

The Recent Trend of M:ining Geophysics in the United States., D. F. 
Coolbraugh; Mines iJa g., vol. 43, pp. 41, 56 (1953). 

Exploratory Drilling in 1952 and Developments in the United States 
and Cana.da, F. H. Lahee and others; Amer. Assoc. PetroL 
Geol. Dull • ., vol. 37, pp. 1193-1522 (1953). 

Cana.da, Geological Survey, Aeromagnetic ma.ps (more than 100 of 
these map-sheets on 1 inch to 1 mile bave been published 
recently covering parts of Tew Brunsl'lick, Quebec, Ontario, 
Alberta, and N. 1.,. T.). 

Geophysics - Annua.l ~eview 1952, II. n. Joesting; llin:ing Engineering, 
vol. 5, pp . 151- 155 (1953). 

Electromagnetic Fields of Currerrt-carrying "\lires in a Conductmg 
j1edium, J. R. Wait; Can. Jour. Phys., vol. 30, pp. 512-523 
(1952). 
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Induction by a Horizontal OsciD..a. ting I1a gnetic Dipole over a 
Conducting-Homogeneous Earth, J. R. Wait~ Trans-Amer. 
Geoph. Union, vol. 34,. pp. 185-188 (1953J. 

The Significance of Aeromagnetic Data, H. S. Scott; Precambrian, 
vol. 25, No. 6, pp. 7-9, 33-34, and No. 7, pp. 2l-25 
(1952). 

The Fields of an OsciD..a.ting Magnetic Dipole Innnersed in a Semi
infinite Conducting Iîediuni, J. R. Wait and L. L. Campbell; 
Jour. Geophys. Res., vol. 58, pp. 167-178 (19~3}. 

The Fields of an Electric Dipole in a Semi-infinite Conducting 
liedium, J,. R. Viait and L. L. Campbell; Jour. Geophys. nes., 
vol. 58, pp. 21-28 (1953). · · 

On the FeasjbHity of Measurmg Ground Conductivity from an Aircraft, 
J. R. Wai t; Def ence Res. Telacom. Est.ab., P.adio Phys. I..ab., 
Report ) To. 18-0-2, 1953. 

Radiation Resistance of a Small Circular Loop in the Presence of a 
Conducting Ground~ J. ·R. Wait; Jour. Appl. Phys., vol. 24, 
pp. 646-649 (1953;. 

Orebody-Size ·netermination in Electrical Prospecting, H. o. Seigel; 
Geophysics, vol. 17, pp. 907-914 (1952). · 

Geophysical Exploration in nestern Canada, H. M. Houghton; Geophysics, 
_ vol • . 17, pp. 452-464 {1952). . ... .... ~ -

An Analysis of Airborne Surveys for Surface Radiœ.ctivity, J. c. 
Cook; Geophysics, voi. 17, pp. 687-706 (1952). 

Sinrultaneous Gannna. ria.y and Neutron Logging, G. Swift; Geophysics, 
vol. 171 pp. 387-394 (1952). . . 

A;i.rbo~e ï:ia.gnetom.eter for D~termining AJJ. M:1.gnetic Components, E. o. 
Schonstedt and H. R. Irons~ Trans. Amer. Geophys. Union, 
vol. 36, pp. 363-378 (1953J. 

Teaching of Geophysics 

Annual Survey of Geophysical Education 1952-1953, J. B. Ma.celwane; 
Geophysics, vol. 18~ pp. 698-701 (1953). 

A Co-operative Plan in Student Education, Cecil H. Green; Geophysics, 
vol. 18, pp. 525-531 (1953). 

Adequate ·Geophysical i.hnpower Is OUr r..esponsibility, Curtis H. 
Johnson; Geophysics, vol. 18, pp. 1-9 (1953). 

Text-Books on Geophysi~s 

Traite de tectonique, J. Goguel; 113.sson et cie, Paris, 384 pp., 
203 i i gs., 1952. 

la constitution physi que de la terre, J . Coulomb; a l/iichel, Paris, 
284 pp., 1952. 
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nadio Carbon Dating, w. F. Libby; Univ. of Chicago PI:~ss , 124 PP•, 
1952. 

Introduction to Geophysical Prospecting, Hilton B. Dobrin; ïJcGraw 
Hill Co., 1952. 

The Earth, Its Origin, History and Physical Constitution, Harold 
Jeffreys (3rd. edition); Cambridge, 1952. 

Interpretation of Aeromagnetic Ms.ps , V. Vacquier, N. C. SteenJ.and, 
n. G. Henderson, and I . Zietz; Geol . Soc. Amer., lJem. 47, 
151 pp., 1951. 

Advances in Geophysics, H. E. Lundsberg; Academic Press Inc., N.Y., 
vol. 1, 362 pp., 1952. 

Age Determinations 

Radiogenic Sr.87 in Biotite, Feldspa.r and Celestite, L. F. Hertzog, 
L. T. Aldrich, W. K. Holyk, F . B. VJhiting., and L. H. Ahrens; 
Trans. Amer. Geoph. Union, vol. 34, pp. 461-470 (1953). 

Report of the Committee on the J,1ea.surement of Geologic Time, 1951-1952, 
J. P. Harble ; Nat . Res. Council, Div. Geoi. Geog. Pub. 245, 
151 pp., 1953. 

lJiethod f or Determining the Age of Igneous Rocks Using· the Accessory 
Hinerals, E. S . Larsen, Jr., N. B. Keevil , and H. c. Harrison; 
Bull. Geol. Soc. Amer., vol. 63 , pp. 1045-1052 (1953). 

The Carbon-14 -Hethod of Age Determination, J. L. Kulp; Sei. Mon., 
vol. 75, pp. 259- 272 (1952). 

Radio Carbon Dating, G. F. Carter; Geog. Rev., vol. 43, pp. 121-124 
(1953). 

Determination of Geological T:une , R. L. Burling; Nucleonics, vol. 10, 
pp. 30-35 .(1952). 

Dranching Ratio of Potassium 40, R. D. Russell, H. A. Sh:il.J.ibeer, 
R. u. l arquhar , and h . K. kousuf; Phys . D.ev., vol. 91, 
pp. 1223-1225 (1953). 

K 40 P.adioactive Decay, Its Branching Ratio and Its Use in 
Geoloi ical Age Determinations , A. ~( . Mousuf; Phys. Rev., 
vol. 88, pp . 150-151 (1952) . 

Age Determinations for Some Uraniu.111 Deposits in the Ca.nadian Shield, 
C. B. Collins, A. II. Lang, S. C. Robinson, and R. l 
Farquhar; Proc. Geol. Assoc. Canada, vol. 5, pp. 15-41 
(1952). 

Variations in the Helative Abundances of the Isotopes of Cornmon 
Lead, C. B. Collins, R. ~ Farquhar, and R. D. l1ussell• 
Phys . :-lev., vol. 88, pp~ 1275-1276 (1953). ' 

The I axinrum Age of the Element s a nd the Age of the Earth' s Grust, 
C. D. Collins, R. D. Russell, and R. Li. Farquhar; Can. 
Jour . Phys., vol. 31, pp. 102-418 (1953) . 
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Soma Gonsiderations Regarding Geochronology with Spec:ial Reference to 
Preéambrian Time., J. T. Wilson; Trans • .Amer. Geophys. Union, 
vol. 33, pp. 195-203, (1953). 

Determina.tion of the Age of Lepidolite by the Methcxi of Isotopie 
Dilution., G. L. Davis and L. T. Aldrich; Geol. Soc. Amer., 
Bull., vol. 64, pp. 379-380 (1953). . 

Natural Variations in Non-ra.diogenia Isotopes 

Non-radiogenic Isotopes in Ge·orogy - a Review; E. Ingerson; Geo1. 
Soc. ·Amer., Bull., vol. 64, pp. 301-374 (1953). 

The Geologic Importance of Variations in Stable Isotopie Abù.ndances, 
J L. Jensen; Econ. Geol., vol. 48, pp. 161-176 (1953). 

Gravity Surveys 

Gravity Observations in a Po:rehole, R. L. G. Gilbert; Nature, vol. 
170, pp. 424-425 (1952). 

Application of. G:rav.i.meter Observations to the Determination of the 
Mean Density of the Earth and of Rock Densities in Mines, 
A. H. Miller and l J. S. Innes; Pubn. Dominion Observ •, 
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and inrit:ime ProviJ1ces, Canada; Gravity Division., Dom. 
Observ. (in press). 
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Observ., ottawa, vol. 14, pp. 195-210 (1952). 
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Di.rection of Faulting in the An.cash, Peru, Ea.rthquakes of Nov. 10., 
1946, f rom 'releseismic Evidence, J. H. Hcxigson and P. c. 
Dremner; Bull. Seismol. Soc. Amer., vol. 43, pp. 121-125 
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The Dominion Observa tory Seism.ic Station a t li.esolut.e Ba.y, N. W. T., 
P.C. Brenmer; Dom. Obser v. Pubs., vol. 16, pp. 63-00 
(1952). 
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Canadian Hest Coast Earthquakes, 1951, W. G. Milner and F • Lombards; 
Dom. Observ. Pub., vol. 16, PP• 81-89 (1953). 

A Seismic .Study of the Cana.di.an Shield, I, Hefraction Studies Ba.sed 
on Rockbursts at Kirkland Lake, Ont., J . ·H. Hodgson; Pubs. 
Dom. Observ., vol. 16, No. 5, pp. 113-163 (1953). 

A Seismic S~udy of ;the Cana.di.an Shield, II, Reîraction Studies Ba.sed 
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Geothermometcy-and·· ar{gin and Interior of the F.arth 

Ela.sticity and Constitution of the Earth1s Interior, F . Birch; Jour. 
Geoph. Res., vol. 57, pp . 227-286 (1952). 

On the The~ Properties of the F.a.rth I s Interior, R. J. Uff en and 
A. D. W.d..sener; Proc. Phys. Soc. London, ser. B., vol. 65, 
p. 742 (1952). 

Heat Floor Through the Floor of the Eastern North Pacifie Ocean, R. 
Revellè and A. E. 1.il:x:well; Nature, vol. 170, pp. 199-200 
(1952). 

The Origin of ·.the F.arth, H. Jeffreys; Nature, vol. 169, pp. 260-261 
(1952). 

The Or:i.gin of the Solar System, H. Jeffreys; Proc. Roy. Soc., Series 
A, vol. 214, pp. 281-291 (1952). 

Heat Flow at ICirkland lake_, T. H. Leith; Trans • .Amer. Geoph. Urrion, 
vol. 33, pp. 435-443 (1952). 

Temperature of the Interior of the Ea.rth., J. A. Jacobs; Nature, vol. 
170, p. a38 (1952) and vol. 171, p. 835 (1953). 

Temperature-pressure Hypothesis and the Earth's Interior; Can. Jour. 
Phys., vol. 31, pp. 370-376 (1953). 

P.adial-a.x:i.al Heat Flow in Jegions Banded Internally by Circula.r 
Cylinders, J. H. Bla.ckwell; Can • . Jour. Phys., vol. 31, 
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Permafrost Drilling and Soil-temperature IIeasurements at Hesolute, 
Corp-vra.llis Tu., Canada, A. Thomson and P. c. Drenmer; 
Nature, vol. 170, pp. 705, 706 (1952). 

The Earth's Inner Core, J. A. Jacobs; Nature, vol. 172, pp. 297-298 
(l9p3) .• 

Sources of :Crror in the Decrepita.tion 1Iethod of Studying Liquid 
Inclus'i.ons.., , F . G. Smith and H. M. Little; Econ. Geol., 
vol. 48, pp. 233-238 (1953). 

Tectonic Theories 

An Apprœch to the Rift.Valley Pro'olem, B. B. Broek; Abstract, 19th 
Inter. Geol. Cong., Algiers , (1952). 
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Examination of the Physics of Theories of Orogenesis, A. E. Scheidegger; 
Bull. Geol. Soc. Amer., vol. 64, pp. 127-150 (1953). 

Orogenesis as the Fundamental Geological Process, J. T. Wilson; Trans. 
Alœr. Geophys. Union, vol. 33, pp. 444-449 (1952). 

Orogenese et volcanisme, A. Rittmann; Archives des Sei. (Geneve), 
vol. 4, pp. 274-314 (1951). Long Revievr" in Geophysical 
Abstraets 153, u.s .G.S. Bull. 1002-B, pp. UO-lll (1953). 
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F. A. Vening Me:inesz., K. Nederland; Akad. Wetensch, Proc., 
B, vol. 55, pp. 527-553 (1953). 

On the Stra.:in Energy and Strength :in the F.a.rth's Upper 1.nntle; Amer. 
Geophys. Union Trans., vol. 34, pp. 107-109 (1953). 

Early History of the Ca.nadian Precambrian Shield, J. E. Gill, Proc. 
Geol. Assoe. Canada, vol. 5, pp. 57-68 (1952). 

Bibliography of Geological Exploration of the Sea Floor 

Turbidity Cu.!Tents and Submar:ine Slumps, and the 1929 Grand Banks F.arthquake, 
B.c., Heezen and M. Ewing; Amer. Jour. Sei., vol. 250, pp. 849-873 
(1952). 

Estima.ted Size of the Grand Banks Turbidity Current, Ph. H. Kuenen; Amer. 
Jour. Sei., vol. 250, pp. 874-884 (1952). 

Seismic Refraction Shoot:ing :in an Ârea of the F.astern Atlantic, M. N. Hill; 
Phil Trans. Roy. Soc. Lon., Series A, No. 890, vol. 244, pp. 561-596 
(1952). 

Seismic Refraction Experiments in the Pacifie, T. F. Gaskell and J. c. Swallffl'f; 
Nature, vol. 170, pp. 1010-1012 (1952). 

The Scripps Institution of Oceanograpl-zy 11 Ca.pricorn Expedition11 (Note); Jour. 
Geopbys. nes. vol,, 58., No. 2, pp. 287-288 (1953). 

Seismic Refraètion Profile Across the Gulf of M3.:ine, S. Katz, R. S. E.dwards, 
and F. Press; Geol. Soc. Amer. Bull., vol. 64, pp. 249-252 (1953). 

Seismic Ilefraction lTieasurèments in the Atlantic ocean, Ft. 3, Seismol. Soc. 
Amer. Bull., vol. 43, pp. 35-48 (1953). 
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This report is divided into two parts, the first being a 

review of ·geologièal research on different metals and their ore 

deposits carried on in 1952, and the second consisting of commenta ·- . 
and recommandations. 

CURRENI' RE~H 

A large part of the regional geological mapping done by the 

Federal and Provincial geological surveys is related to the discovery 

and understanding of metallic mineral deposits. The importance of 

such basic research in the development of Canada's mineral industry 

cannot be overestimated. However, it is not possible to refer to 

Ont. 

su.ch work in detail in this report. Uhat follows is confined to a 

br~ef summary of special projects of the Federal and Provincial surveys 

and the universities and is arranged alphabetically according to 

specific metals. This is followed by discussion of a few general 

projects. 

Ohro.mite 

The Geological Survey of Canada began a study and 

inventory of Canadian chromite deposits in 1951. All field work 

and most of the office work has now been completed and publication 
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as a volume of the Economie Geology Series is planned. The Geological 

Survey is also carrying on a special study of the basic and ultra

basic rocks of Newfoundland with particular attention to associ ~ted 

deposits of chromite and copper. 

Cobalt 

The Geological Survey has completed the study and inventory 

of the cobalt deposits of Canada . It is planned to publish the report, 

which is almost finished, as one of the Economie Geology Series. 

The Ontario Department of Mines is continuing the detailed 

study of the geology, structure, and mineralization of the Cobalt camp. 

Columbium, Tantalum, Lithium, and Beryllium 

Investigations of pegmatites and related rocks containing 

these metals were ma.de by the Geological Survey in northern Quebec and 

in the Ross Lake area, Northwest Territories, in 1952; similar studies 

will be continued in Manitoba in 1953. The geologist in charge of this 

work has had special training in the mapping of the internal structures 

of pegmatites~ 

Copper, Nickel, Lead, and Zinc 

The Geological Survey is engaged in the detailed mapping of 

the 1',iayo camp, Yukon Terri tory; a special comprehensi ve mineralogical 

and geochemical study will begin in the spring of 1953. 

At McGill University several studies are in progress of the 

rock alteration about base .metal deposits in Q,uebec. The deposits being 

studied include some in the ~astern Townships, and the Barraute and 

Noranda areas . The partition of nickel sulphides and silicates is also 

being investigated. 

At ~ueen's University the chlorites developed near copper 

ore bodies in the i.'foranda area have been studied. A comparative study of 

the copper deposits of the Chibougamau area is also being made . 
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Studies at the University of Toronto include the structure 

and stratigraphy of the 1'Taite-Amulet area; the metamorphic facies at 

the New Calumet mine in e~uebec, and of the ore deposits of the Keno 

camp, Yukon Territory. 

Field studies by the British Columbia Department of Mines 

in the Stanford Range east of vi indermere, B .C. , are of except ional 

interest in relation to the lead-zinc possibilities of the area. 

Research in biogeochemistry continued at the University 

of British Columbia, sp6cial attention being given to the development 

of methods for detecting trace amounts of manganese and molybdenum., 

nickel, and cobalt.- Geochem-ical field studies in British Columbia were 

greatly increased and resulted in two or more drilling programs that 

found mineralization beneath heavy overburden. 

At the University of Manitoba experimental research on the 

formation of sulphides in rocks by reaction with gasee is continuing, 

and pyrrhotite has been synthesized by the action of hydrogen sulphide 

on iron-bearing minerals such as hornblende, olivine, etc. The 

distribution of base metals in ores and related rocks is also being 

studied. 

Iron 

The Geological Survey is continuing the study of the 

stratigraphie succession in the Labrador Trough, mainly to learn the 

origin of the structural basin in which the iron was deposited . In 

co-operation with the lViines Branch, differential thermal analysis 

studies are being made as a means of correlating different shale 

horizons. The origin of the chert is also under investigation. The 

magnetic iron ore deposits of eastern Ontario and Quebec are being 

studied. 

At Laval University research on iron deposits includes 

a study of the iron belt in New ~uebec between South Hematite Lake 
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and Larch River, the nature and distribution of manganese minerals in 

the iron formation of the Ungava Bay district, the genesis of hydrqthermal 

"iron formation" in the Grenville subprovince, and a general study of 

the texture and genesis of iron formations. 

At fucGill University the iron deposits of the hl ichipicoten 

district of Ontario and the Leaf Bay district of New Quebec ~re being 

studied. 

At University of Toronto petrographic, spectrographie, and 

mineralogical investigations of the .!?art Arthur, hi.esabi, and Labrador 

iron formations are continuing. 

At Queen's University research includes studies of the sedi

mentational and volcanic history of part of the Labrador Trough, the 

foot-wall rocks of the Steep Rock iron deposits, and the magnetic iron 

ores of eastern Ontario and Quebec. 

Gold 

The Geological Survey is placing little emphasis on the study 

of gold deposits at the present time. However, a detailed field and 

laboratory investigation of the gold deposits of the Yellowknife green

stone belt, started in 1946, is nearing completion. The project includes 

detailed mapping of the belt and field and extensive laboratory study of 

the mineralogy and geocheï.üstry, including temperature of format ion of the 

vein minerals by decrepitation studies. 

Studies of the structure and mineralogy of the gold deposits of 

the Yellowknife area were also carried on at ~ueen's University and of 

the v.all-rock alteration at \iestern University. 

Studies of the gold deposits of the dalartic district, Q,uebec, 

and of the ôridge Hiver district, British Columbia, continued at lvicGill 

University. 
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At University of Toronto petrologic &nd decrepitation 

atudiea of the gold-quartz veina of the O'Brien mine, Quebec, were 

continued, as were the spectrographie studies of the Round Lake 

batholith and its satellitic intè1sions in the Kirkland Lake area, 

Ontario. 

The Tuianitoba Department of Mines completed a study of the 

gold deposits of the Rice Lake area, southeantern Ï'il.anitoha, in which 

the structure and the relation of porphyry to the gold-bearing veina 

is given special attention. 

Tungsten 

The Geological Survey bega.n a study and inventory of 

tungsten occurrences in Canada in 1951. All field and most of the 

office work has now been completed; it is planned to publish the report 

as a volume of the ~conomic Geology Series. 

Uranium 

The Geological Survey has confined most of its recent work 

on uranium to northern Saskatchewan because of the great amount of 

prospecting and exploration going on there, and because men were not 

available for much work elsewhere. In 1952 two geologists s~udied 

deposits in relation to their economic possibilities and the detailed 

study of t~e mineralogy of the Goldfields camp continued; this study 

will be completed in 1953. Detailed geological ma pp ing and study 

of the main part of the Goldfields area was begun in 1952. This 

project, which will probably require about five field seasons, will 

include detailed structural analysis of the area and the plotting of 

several thousand known radioactive occurrences. 

The uranium possibilities of the sedimentary rocks 

underlying the Great Plains were briefly investigated j_n 1952. This 

study was made desirable bccause of t.he increasing use of radioactive 

logging of oil and gas wells. It did not yield encouraging results 
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but a system for recording and sampling the more radioactive beds encoun-

tered in the bore-hales ·was established vüth the co-operation of the 

Calgary office of the Geological Survey. 

The confidential inventory of Canadian deposits of uranium and 

thorium, which is compiled for the Atomic -~nergy Control Board, was kept 

up to date. More than 700 properties are recorded in the inventory, many 

of which are undergoing exploration, which is reported in detail monthly 

by the companies to the Geological Survey for summarizing in the 

inventory. 

At the University of Toronto a study is being made of the 

inclusions in minerals associated with pitchblende in the Great Bear

Great Slave Lake region. 

At the University of Saskatchewan petrographic and radiometric 

studies of the Tazin meta-sediments were carried on, 

General 

An outstanding accomplishment in 1952 was "0peration Keewatin" in 

which one Geological Survey of Canada field party mapped 57,000 square 

miles in the Northwest Territories west of Hudson Bay in adequate detail 

for publication at 8 miles to 1 inch. The operation disclosed about 

14,000 square miles of Precambrian sedimentary and volcanic rocks ranging 

in age from Archaean to Upper Proterozoic, most of wh ich may be regarded 

as favourable ground for the discovery of metallic mineral deposits. 

About 7,600 square miles of this area are underlain by Archaean green

stones - probably more greenstone than has been found by all 4-mile 

mapping done by the Geological Survey in the Northwest Territories to 

date. 

This work was accompl ished in a field season of 113 days, 

including the spring break-up period . A conventional ground party mapping 

at 4 miles to 1 inch, would have required 25 years to map the same area. 

Aerial geological observations were made from two helicopters flying at 
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about 300 feet; these observations were checked by more than 1,700 

landings and about an equal number of low, slow, aerial examinations. 

Logistical support was provided by a Norseman aircraft on skis or 

floats. Combined helicopter and Norseman flying time approximated 

1,000 heurs. More than 100 square miles were mapped per helicopter 

hour and about 815 square miles were examined on each day that both 

helicopters operated. The operation cost about J 215,000 or about 

~3 .80 per square mile mapped . 

As a result of the past season's trial use of helicopters 

we now have, for the first time, a proven method whereby an acceptable 

geological reconnaissance of the northern Barran Grounds part of the 

Canadian Shield can be conternplated within the foreseeable future. 

The Geoloeical Survey began a comprehensive study of 

the Lacorne batholith in northern Q.uebec in 1952. l:il ineral deposits 

of several types are associated vJith the batholith and it is hoped 

that the study, vlhich inc ludes the dispersion pattern of trace elements, 

radioactivity, heavy accessory minerals, and structure, will give clues 

for further prospecting . 

The Ontario Departrnent of ihnes is preparing a mineral map 

of the province. 

SUGGEsri.D ~·w.3.i.ARCE PROJ' .LCTS 

In addition to the suggested research projects listed 

in the earlier reports of this Subcomrnittee the follov~ing have been 

received: 

(1) New prospecting techniques for asbestos and chromite (D. k . Baird) 

Research is needed to develop new or better prospecting 

techniques for asbestes and chrornite, Thus in Newfoundland, with 

-several large areas of favourable ultrabasic rocks, ordinary mapping 

techniques have proved disappointing in indicating deposits of these 

minerals. It is realized that there is no substitute for detailed 

mapping of such bodies as a background for prospecting, but further 
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research is needed to extend our knowledge of how and why asbestes is 

formed. It would seem that the Geological Survey of Canada should 

undertake such a study. 

(2) Study of the Notre Dame Bay sulphide mineral belt, 

Newfoundland (C. K. Howse) 

The upper limit of all ore deposits is the surface. On the 

other hand the bottoms of the deposits are unknown but the hope is to 

find workable extensions in depth of the many pods and lenses of 

sulphides that were worked close to the surface between 1860 and 1920. 

In this respect the history of the Buchans mine is encouraging because 

deeper ore shoots of great value are now being discovered and developed. 

The Buchans mine now provides a vertical range of 3,000 feet for study 

and comparison with other deposits. Such a study might reveal a systematic 

change that would indicate whether or not deeper mineralization can be 

expected. Changes with depth in mineralization, wall-rock alteration, 

trace element composition and proportion , microcrystal relations, 

structures of walls and ore shoots, isotopie composition and proportion 

are only a few of the possible avenues of approach. 

(3) Structure of Iron-bearing rocks, Conception Bay, Newfoundland 

( D. Tu~ . Baird) 

One of Canada's largest reserves of iron ore is thought to 

underlie the waters of Conception Bay, Newfoundland; yet the structure 

of the rocks beneath the bay is not well known . The Geological Survey of 

Canada has been mapping near the area and is providing some information 

on the structure of the adjacent rocks, but little has been done on t he 

structure of the iron-bearing sedimentary series. The possibility that 

these rocks, which forma syncline beneath Conception Bay , may also f orm 

a hidden syncline under St . Mary's Bay to the south is intriguing. 

Zvery effort should be made to explore thoroughly means of getting 

information on the subject. 
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The development of some system of subrnarine exploration seems 

necessary. The application of geophysical techniques to submarine 

areas should be attempted; magnetic methods, ~ravity methods, and 

submarine seismic methods are possibiliti.es; Much bas been accomplished 

in recent years with sub.lllflrine sampling devides, but they seem 

largely confined to soft bottom corers and are not well adapted to ~ 

taking semples of bedrock frorn. the ocean bottom. Research is needed 

on methods of obtaining bottom samples and information on structure. 

(4) Geological Mapping of the Coastal Area of British Columbia, 

the -~ fe stern Rocky Mountains, and the Rocky Mountain Trench (H. C. Gunning) 

Reconnaissance mapping of the coastal area of British 

Columbia was carried out by the Geological Survey of Canada during and 

prior to the 1920's. Recent studies in more detail by the Geological 

Survey, the British Columbia Department of Mines, and others have 

produced results that show that here is an excellent field readily 

accessible by thousands of miles of incomparable waterways for long 

range investigations of scientific and economic problems. These 

problems are not limited to the "bard rock" field; lit tle is known 

of the detailed geology and genetic history of the late Mesozoic 

and Tertiary basins of the Gulf of Georgia, Graham Island, and the 

west coast of Vancouver Island. li ining acti vi ty is on the increase in 

the coastal areas and oil companies are interested in the sedimentary 

basins. 

The western Rocky Mountains and Rocky Mountain Trench 

are deserving of continued geological mapping. For most of the area 

immediately east of the Rocky i:Jïountain Trench through the entire 

length of Brit ish Columbia no adequate geological maps are available 

and little is known of the stratigraphy and structure . This is an 

area potentially favourable for the finding of metallic and non

metallic ore deposits. A long-range plan for the rn.apping of this 

part of British Columbia should be drawn up beginning in the southern 

or central part . 



- 43 -

(5) lm investigation of the floor of the Sudbury Basin using seismic 
• 

or other geophysical methods {D. rt . Derry} 

Either the top of the micropegmatite or the bottom of the norite , 

or both, might be investigated as a means of learning more about the 

structural control of associated orebodies . 

(This project was originally suggested by Dr . H. J. Fraser, 

Falconbridge 1Hckel liines, Ltd . , to the Commit tee on Geological Research 

of the Canadian Inst.itute of Mining and ïvktallurgy. The Dominion 

Astronomer reports that gravimetric observations have been made in the 

Sudbury area but it is not at all clear that seismic studies V'JOuld yield 

satisfactory results . Sorne further consideration should be given this 

problem in view of the far-reaching importance of the area . } 

( 6) Geochemical and isotope studies to determine the source of gold 

and other elements in hydrotherm.al veins (F . G. Smith) 

That gold and other elements have all corne from i gneous magmas is 

being questioned by serious students of economic geology . New 

techniques are now available and should be appl.ied in the investigation 

of this fundamental problem. 

G&f.C:RAL RI!!COil1Ü1Œl'IDATIONS 

"Ope rat ion Keewatin II has shovm that a method is now at hand for 

geological reconnaissance mapping of the northern Barren Grounds of the 

Canadian Shield within the near future. A continuation of this method of 

survey is strongly recommended. 

The Subcommittee notes with approval the attention given the 

mapping of the Pleistocene geology in "Operation Keewatin". It is hoped 

that in future similar operations comparable study will be given the 

Pleistocene deposits, which may well prove to be of considerable economic 

as well as purely scientific value both as regar ds the deposits t hemselves 

and in the prospecting for or e deposits by tracing glacial float. 



- 44 -

A major problem in geology in Canada is the long distance 

correlation of granitic rocks or of bodies of sedimentary and 

volcanic rocks isolat èd within granitic rocks. Research in 

laboratory methods that promise to increase the accuracy of age 

determinations, or to make these dete rminations more generally 

applicable, 1riarrant strong support. 

The Subcommittee notes with approval that the Geological 

Survey of Canada and some provincial surveys are making special 

studies related to metallic mineral deposits in addition to the usual 

geological mapping. It recomrnends that such studies be continued 

and increased; particula rly to learn more about the genesis of ore 

deposits, controls of mineralization, clues for prosp~cting, and 

metallogenetic provinces. , 

The Geological Survey of Canada bas a special responsibility 

to the Atomic ~nergy Control Board for studying uranium deposits; 

it is recomrnended that every effort be made to deal adequately with 

this subject. At present the money being spent for research on uses 

of atomic energy in Canada seems greatly out of proportion to that 

- -
being spent on research on the raw materials . 

One of the greatest problems is that of i mplementing 

worthwhile projects. It is easier to plan ·work that should be done 

than to obtain funds and suitable personnel to carry it out. This 

1s particularly true of research on metallic mineral deposits 

because men who specialize in economic B:eology are at present being 

attracted to operational work for mining and oil companies. Two 

things may be done to help this situation. One is the careful 

selection of the most worthwhile project s so that the men and 

funds available are used to the best advantage . The other is for 

the ma in Committee and t h is SubcoJTu ,ittee to do their utmost to 

spread the conviction that although Canada is a young country with 
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probable large and as yet undiscovered mineral resources, the search 

for them requires all the aida that geological research can supply. 

If such research is to be undertaken it is essential that adequate 

funds be made available and that salaries for research workers be com

parable to those paid in industry . 

In attempting to allocate different fields of geological research 

to separate subcoxrunittees there is bound to be considerable overlapping. 

Thus many projects discussed in the reports of the subcommittees on 

''Petroloe;y, h ineralogy , and Chemistry", "Structure", and "Geophys ic s" are 

of vital concern to this Subconvaittee and might equally well be discussed 

in this report. They are not so discussed to prevent duplication, but 

this 8ubcommittee wishes to record its interest in and support. of such 

_proj ects. 
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Areal mapping is being carried on on a broad scale by the 

Geological Survey of Canada and the mines departments in the various 

provinces. In addition, a large amount of surface and subsurface 

mapping for commercial purposes is being done and all of these produce 

important structural information. In the review that follows only 

those items appear that are not of a routine nature and may , therefore, 

be classed as special structural studies, 

Geologic studies of the Kemano-Tahtra Lake tunnels being 

driven by the Aluminum Company of Canada in northern British Columbia 

have proceeded satisfactorily. By about October 1953 the break 

through will have been made and the main tunnel will be washed down 

and floored befor e water i s turned through . A period of a few weeks 

will be available then for detailed studies of structures, and it is 

hoped that a specialist on "Granite Tectonics" may be found for this 

work . 
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work on a new structural map of British Columbia is continuing 

at the University of British Columbia. Most of the preliminary plotting 

on an 8 mile scale will be completed next spring. After completion of 

this stage it will be necessary to study the data and distribute copies 

to other geologists for corrections and additions. Final compilation 

would be the last step. 

In Alberta and adjacent parts of British Columbia the search for 

oil and natural gas goes on apace. Much valuable structural information 

is being secured, mostly by private companies. Provincial government 

representatives are in close touch with this work and it is to be hoped 

that as muchas possible of the geological data are being record.ad and 

compiled. 

In southern Saskatchewan success att~ined by oil companies 

started a great surge of activity, resulting in the drilling of over 500 

wells in 1952. The information produced is being collected by the 

Provincial Geological Survey and subsurface geological laboratory. A 

considerable amount of geological mapping ~s been done by the government 

and private companies in northern Saskatchewan in direct connection with 

the search for base metal and uranium deposits. Detailed studies of the 

origin and structure of the Kisseynew gneisses in Flin Flon and 

adjacent areas and of the granites of northern Saskatchewan are long term 

projects already started at the University of Saskatchewan. 

In Manitoba, structural studies during the year were mainly 

related to the search for petroleum and natural gas. Seventy~five wells 

were completed during the year . A detailed study of the Sickle sediments 

has been started in the Lynn Lake area. 

In Ontario and Quebec there was much st r uctural study incidental 

to government mapping and investigation by mining and oil companies. 

La.val University reports special studies of the Appalach ians between 

Levis and Charny, ...,uebec, and study of structures in the ·~uebec City 
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formation. Sorne potrofabric work on Grenville rocks near Shawbridge, 

Q,uebec , is being done at lïicGill. 

In New Brunswick and Newfoundland the need for more 

geological mapping is keenly felt. Up to now the structures are 

known in only a very sketchy fashion. Studies by the Shell Oil 

Company, summarized in a recent paper by ·:: . C. Gussow, have suggested 

new problems and Dr. MacKenzie advocates a study of the whole 

Pennsylvanian basin of central New Brunswick as a worthwhile major 

project from which valuable scientific and economic results should 

accrue. 

In Nova Scotia, work on a tectonic and eeological map of 

the province, sponscred by the Nova Scotia Research Foundation, has 

been completed and the manuscript is now ready for publication. 

In the Northwest Territories studies of ~llesmere Island 

by Dr. J. c. Troelsen of Copenhagen dtn-ing 1952 has given for the first 

time positive evidence of late Silurian or post-Silurian and pre-Middle 

Carboniferous folding. The extremely interesting experiment by the 

Geological Survey in rnapping an area of 57,000 square miles in the 

Keewatin District west of Hudson Bay using helicopters resulted in 

much needed broad scale structural information. 

Structural studies not related to particular areas include 

studies of structural control of ore deposition at the University of 

Toronto, experiments on the deformation of soft sediments at ~ueen 's 

University, stress-strain theory applied to fracture patterns, and 

fracture patterns in non-homogeneous media at McGill University, 

and a statistical method of detennining the attitudes of cylindrical 

folds at Princeton University. 

Finally, it should be noted that geophysical work is in 

progress in many parts of Canada to help in the solution of broad 

scale structural problems . 
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SUGGEsrED PROJECTS 

Projects newly proposed _or re-submitted are: 

(1) Systematic study of t_h_~=-~~?klf._}~otmtain •rrench (H. C. Gunning, 

D. R. Derry}. Dr. Derry's· report on-the Structural 1iap of Canada, 

and the map itself drew att ention to the Rocky Mountain Trench and 

contributed some new interpretations and conclusions on origin, all 

admittedly based on very incomplete evidence. Additional fi eld 

studies guided by compilations ' from maps and aerial photographs are 

badly needed before we can begin to understand the significance of 

this major physiographic element. 

(2) Compilation of mapping ,in the Alberta e.nd British Columbia Foothills 

area (T. A. Link). Dr. Link has suggested that a composite map of 

the Foothills belt of Alberta and British Columbia would be a useful 

contribution, especially in view 9f the current interest in that area ..... .;;· -- -

as a source for natu_ral gas. Much mapping has been done by the 

Geological Survey of Canada in this area, but no comprehensive map 

is at present available. 

(3) Further study of the Grenville Front where exposures are good (D. R. 

Derry, J • ...,; . Gill). Dr. Derry mentions the area near l~ount 1fright as 

of special interest. Soma good work has been done, particularly by 

the ~~uebec Department of Mines, but more is needed. 

(4) Study of the Pennsylvanian basin of central New Brunswick (G. S. 

MacKenzie ) • 

(5) More detailed study of the Conception Bay and nearby submarine areas, 

in Newfoundland ·bath geolo~ically and by geophysical met hods. 

(6) Exhaustive structural studies of well-exposed areas of high grade, 

medium, and low grade metamorphism to help selve foliation problems 

(J. E. Gill, D. R. Derry). 



- 50 -

REPORT OF TIL, SUBCOll/iî,tITTa 

ON p:;_,TRQLOGY, IVIINERALOGY, AiJD CRB11ThTRY 

Presented by Dr. G. S. LiacKen:z.ie 

Members of Subcommittee 

Dr. G. s. MacKenzie (Chairman) - University of New Brunswick 
Fredericton, N.B. 

Dr. J. E. Hawley - ~ueen's University, Kingston, Ont. 

Dr. w. , · 
~ J • hloorhouse University of Toronto, Toronto, Ont. 

Dr. F . F. Osborne - Laval University , ~uebec, Q,ue. 

Dr. s. c. Robinson - Geological Survey of Canada, Ottawa, 

Dr. H. V. rJarren - University of British Columbia, 
Vancouver, B.C. 

RES.J:ARCH AND RlLATED ACT IVITY DURING 195 2 

New projects in the fields of petrology, mineralogy , and 

geochemistry are notas numerous a s in 1951; much of the work reported 

is a continuation of that started in 1951 or earlier. This situation 

is probably related in part to the decline in the numbers of graduate 

students in the universities . 

General 

Studies of the rocks transected by the Kemano-Tahtsa tunnel 

in British Columbia and of the Preissac-Lacorne batholith in ~uebec 

made progress in 1952. Both studies are discussed elsewhere in this 

report, ( pages 12 and 99) 

Progress has been made in the acquisition of equipment 

and facilities in the laboratories of the Geological Survey of Canada. 

The spectrographie laboratory has been completed and is providing 

qualitative analyses . Preliminary calibration for quantitative 

analysis is being carried out when time is available . This 1:1ork 

would be r, reatly exped i teà if another spectrographer were appointed. 

Ont. 
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Arrangements have been made to have a modern mass spectrometer 

built at McMaster University for the Geological Survey laboratories. 

A physioist has been employed to assist in the building of the spectrometer 

and to operate it when completed. The laboratory accommodation for 

the assembly of the spectrometer is now completed. 

An isodynamie magnetic separator has been added to the mineral 

separation equipment and several modern microscopes and ancillary 

equipment have been purchased. The X-Ray fluorescence analysis unit has 

been ~od11'1ed to permit its use as a spectrogoniometer. Various 

instruments and other equipment have been purchased for the chemical 

laboratory although lack of adequate space imposes a severe handicap in 

the service the laboratory can supply. A qualified rock analyst has 

been added to the staff. 

At the University of Toronto a decrepitometric study of meta

morphic and igneous rocks has been made by Dr . F. G. Smith. The results 

of this research indicate that temperature of crystallization can be 

measured by the misfit that develops around foreign solid inclusions when 

the minerals are heated above the maximum temperature previously 

experienced. 

Igneous Petrology 

Current research in the petrology of igneous rocks includes 

many projects . Officers of the Geological Survey of Canada are carrying 

out studies of the ultrabasic rocks of western Newfoundland and of the 

Atlin district of British Columbia; of the pegmat.ites of the Ross Lake

Redout Lake area in the Northwest Territories; and of the Lacorne 

batholith in northern Quebec. 

At ~ueen's University petrographic sttxiies include the diabase 

dykes in the i'iichipicoten area, the hybrid rocks around a granite 

stock in Godfrey township, the beryl pegmatites of Renfrew county, 
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and the nepheline gneisses of York River near Bancroft, Ontario. A 

noteworthy development at ~ueen's University is the setting up in the 

spectrographie laboratory of working curves for the determination of 

major constituents of igneous rocks. Chemically analysed samples 

of granite and diabase supplied by the United Stat es Geological 

Survey and National Bureau of . Standards v1ill be used. 

At the University of Toronto research continued on the study 

of differentiation and assimilation of the Logan Sills, Port Ar~hur; 

the Round Lake batholith and its satellitic intrusions in the Kirkland 

Lake area; and the petrology and environment of the alkaline rocks 

of the Blue Mountain and Gooderharn areas, Ontario. More general 

studies included the texture of differentiated basic igneous rocks 

and a critical study of the phase relations at the pegmatitic stage. 

At M~Gill Univ~rsity petrographic studies included the 

peridotites of ~uebec and the Brome and Shefford intrusive masses. 

At Laval University the study of the Meach Lake pseudo-conglomerate 

of the Yiakefield area continued. At lvicMaster University study of 

the gabbros of Glamorgan township, Haliburton county, Ontario, 

continued. At the University of New Brunswick petrographic study of 

the Devonian intrusive and Carboniferous volcanic rocks of New Brunswick 

is continuing. At the University of Saskatchewan a study of the 

petrology of the granites and pegmatites of the Charlebois Lake 

area, northern Saskatchewan, was completed. 

Metarnorphic Petrology 

At Laval University studies of the Grenville rocks of 

the ~,akef ield area are in progress. At McGill Uni ver si ty studies of 

the Baffin Island gneisses, the petrology of the Hichipicoten iron 

formations, and experimental research on rheomorphism are con

tinuing. At the University of Toronto research includes a petro

logical comparison of the Lake Superior iron formations and a 
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study of the metamorphic facies of the New Calumet mine, Quebec. At the 

University of ·-estern Ontario a study of the metamorphic rocks around the 

Madoc talo deposits 1s under way. At ~ueen's University the metamorphism 

of siderite, iron fonnation, and pyroclastics is being investigated, 

with particular attention to the oxidation of siderite to magnetite. At 

the University of Saskatchewan a study of the Tazin metasediments of the 

Charlebois Lake area, northern Saskatchewan, has been completed. 

Sedimentary Petrology 

The Geological Survey of Canada research laboratory at Sydney, 

Nova Scotia, is contributing much to our knowledge of coal and coal 

petrography. At McGill University sedimentary petrographic studies 

include work in the Potsdam sandstone near Montreal, the "Intermediate 

Siltstone" of Kimberly, British Columbia, certain Ordovician limestones 

of ~uebec, and on the silicification of fossils. At Laval University a 

study of the Charny formation of the ~uebec group is in progress. At the 

University of Alberta the petrology of the Methye dolomite, McMurray area, 

Alberta, and the Aldridge formation, St. Iviary Lake area, British Columbia, 

is being studied. 

Mineralogy 

The Geological Survey of Canada has made considerable progress in 

the development of methods and techniques for X-Ray fluorescence analysis, 

of minerals and ores. The library of X-Ray diffraction powder patterns 

has been much enlarged, largely through the courtesy of Dr. Frondel of 

Harvard University and Dr. Rabbitts of the United States Geological 

Survey. 

The Geological Survey has completed a report on the wall-rock 

alteration associated with uranium deposits in the Goldfields district. 

Another report on the mineralogy of the district, including consideration 

of origin and age of the deposits is to be completed in 1953. 
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At ~ueen's University X-Ray studies of ore minerals for 

the "Atlas of X-Ray Data of the Ore 1iinerals" is continuing. 

This work includes studies of the sulpharsenides of lead, columbate 

and tantalate minerals, argentopyrite, the safflorite-loellingite 

minerals, and others. Additional X- Ray measurements are being made 

of the safflorites and will be correlated with their chemical compositions. 

At the University of British Columbia similar studies for the same 

volume are continuing. Among the minerals being investigated are 

argyrodite, terrestrial nickel iron, uranoan, thorianite, meta-torbernite , 

gersdorffite, owyheeite, cassiterite, stannite, and skutterudite. Here 

also studies are being made of the columbium-tantalum-uranium minerals of 

the Blue River district, British Columbia, and of the Kluane Nickel 

deposits, Yukon Territory. 

The hîineralogical Branch of the Q,uebec Department of Tulines 

has been carrying on investigations of new physical methods of 

detennining brucite in ores; mineralogical studies of two varieties of 

kornerupine from Lake St . Uiarie, ,;;,uebec, and st udies of the thermal 

behaviour of kornerupine; and on the nickel-bearing minerals from 

iiiontmagny county, "'uebec . 

At Laval University research on the refinement of approxi

mate optical datais being carried on, which it is hoped will be of 

great help in the identification of metallic minerals and the study 

of solid solutions. In addition, secondary nickel minerals are being 

studied and research on the hydrothermal sy~thesis of minerals is 

continuing . At i\IcGill University mineralogical studies include 

work on the origin of the Sudbury erruptive and on the magnesium 

silicates. The study of the uranium minerals continues at the 

University of Toronto and a new investigation of inclusions in 

cassiterites and associated minerals has begun. 
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At the University of Manitoba the study of the atomic structure 

of low temperature albite by X-Ray diffraction continues; and research 

on high temperature albite initiated at the University of Manitoba was 

continued at ~ueen's University. 

Geochemistry 

The Geological Survey of Canada will complete the geochemical 

and mineralogical study of the gold deposits of the Yellowknife area 

1n 1953. At ~ueen's University spectrographie study of trace elements 

of the Lacorne batholith in northern ~uebec is in progress and forma 

part of a comprehensive study of the batholith being undertaken by the 

Geological Survey. The Ontario Department of Mines is also investigating 

the use of trace elements in correlating the intrusive rocks between 

Elk and Kirkland Lakes, Ontario. 

At McGill University the chemistry of wall-rock alteration near 

sulphide orebodies is being studied, with special attention to the 

distribution of alkalis by use of flame spectrophotometric techniques. 

The alkali content of the feldspars from Brome and Shefford mountains, 

1~uebec, is also being studied. 

At the University of British Columbia studies in geochemistry 

and biogeochemistry include studies of trace element provinces; a sys

tematic study of the gèochemistry of germanium; methods for detection of 

trace amounts of iron, manganese, and molybdenum; biogeochemical in

vestigations of the distribution of various elements,including cobalt, 

uranium, cadmium, silver, and nickel; and experimental research on the 

stability of minerals under hydrothermal conditions. At the University 

of Saskatchewan soma biochemical and geochemical research in the Amisk 

Lake and Flin Flon areas has been completed. At the University of Toronto 

the geochemistry of the formation of diamond is being investigated, 
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General Commente on Current Research --

The above brief review of the research under way suggests 

a somewhat haphazard choice of problems. Their selection is too 

commonly determined by the area in which the worker happens to be 

doing field work, which in turn is determined by the need for 

remunerative field work. The time available for research and 

aptitudes of university personnel are other important factors. 

However, attack on the broader type of problem with over

all planning and co-operation of different organizations show signs 

of increase, Examples are the program of study of radioactive minerals 

by the Geological Survey of Canada and the universities, and co-operative 

studies by several universities in preparation of the "Atlas of X-Ray 

Data of Ore Minerals" . Other noteworthy examples of co-operative 

projects are the research on coal at the laboratories in Sydney, 

Nova Scotia, sponsored by the Geological Survey of Canada and the 

Nova Scotia Department of mines, with ~ueen's University contributing 

to trace element studies, and the geological and geophysical study of 

the Kernano tunnel in which the British Columbia Department of Mines, 

the Geological Survey of Canada, and the universities of British 

Columbia and .iestern Ontario are partie ipat ing, with the full co

operation of the Aluminum Company of Canada, 

The comprehensive studies of the Lacorne batholith, and 

of the mineralogy and geochemistry of Yellowknife, Goldfields, and Mayo 

mining oamps are the broad and fundamental types of investigatio~ 

that are particularly desirable. 

SUGGSSTI:D PROJBCTS 

In direct connection• with the work of this Subcommittee 

Dr . s . c .. Robinson has suggested: 

(1) That membership of the subcornrnittee, if not of the National 

Comrnittee, be rotated to en sure vitality, critical examination,and 
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spread of the work involved. 

( 2) .That. work in each of the fields ·or petrology, mineralogy, and 

geochemistry be appraised each year by preparation of an annual digest 

of work completed or in progress. Each field might be assigned to one 

member of -the Subcornmittee . 

A number of specific projects have been suggested, in addition 

to those listed in previous reports of this Subcommittee: 

(1) Study of the origin and structure of the Kisseynew gneisses in the 

Flin Flon• and adjacent areas of northern Saskatchewan and Manitoba 

(J . B. Mawdsley) . 

(2) Collection of data on the nature of the granites of northern 

Saskatchewan (J . B. 1vi:m,vdsley). 

( 3) Study of the "metagabbros" and related plutonics of ·northeastern 

Ontario (H. s·. Armstrong). 

(4) Determination of the age of the granites and other intrusions in 

the Northern Cordillera and Peace River basin ragions (P. S. Warren) . 

(5) Much time in research is spent in working out mecha.nical details 

already done by others, as for example, preparation of X-Ray spindles 

from thin and polished sections, methods of using and preparing auto

radiographs, removal of cover glasses from thin sections. Compilation 

and publication of data resulting from experience in Canadian laboratories 

might be considered (Dr, s . c. Robinson). 

(6) A large number of rock analyses are made in connection with theses 

and other petrologic research in Canada each year. It is suggested that a 

card index of such rock analyses should be kept by some central agency. 

In this way information would be accumulated for statistical studies of 

rock associations and rock types ( ·ï . 1·1. Hoorhouse). 

(?) Experimental investigation is needed of the solubility of water 

in intermediate, basic, and ultrabasic rocks and the determination of the 

solubility of sulphide melts in wet and dry magmas produced by the melting 

of normal basalt, norite, and granite (W. W. Moorhouse). 
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Soma problems in petroleum geology suggested by Dr. H. H. 

Beach that in part overlap the fields of the other subcommittees are 

as follows: 

(1) The relation between primary anhydrite and reef structure. 

(Much might be learned of the relation of anhydrite and 

limestone by study of the :iindsor group of Mississippian age in 

the Atlantic provinces. The whole question of gypsum and anhydrite 

genesis, interchange, and occurrence is of praetical importance.) 

(2) Radioactivity studies in relation to X-Ray, gamma ray, and 

neutron logging to find out what detennines the response of speoifio 

rocks. 

(3) The geological significance of variation in the chemical properties 

of oils; is migration a factor?; would study of the isotopes of sulphur 

in the oils be fruitful? 

(4) The origin of dolomite and its relation to the creation of 

porosity in rocks. 
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No meeting of the rather widely flung members of the Su.b

committee was held during the year under review. This report has been 

compiled mainly from extracts concerning the Pleistocene given in the 

reports of members of the National Advisory Committee on various regions 

of Canada. 

STATUS UF RECuMivŒNDATiuNS BY THE SUBCul\!TIVIITTEE 

IN THE FIRST Amrn REPORT, 1950-51 

Much has been done by the Geological Survey to implement 

some of the recormnendations of this Subcommittee in the first annual 

report of the Committee. With regard to the recommendations referring 

to the encouraging and training of geology students in Pleistocene 

geology some progress has been madee As an outcome of our recommenda

tions the National Advisory Committee sent a letter to the presidents 

and principals of Canadian universities stressing the need for more 

attention to the teaching of Pleistocene geology. The report of this 

Subcommittee with a covering letter was also sent to the heads of 

departments of geology. Several universities have since added 

Pleistocene geologists to their teaching staffs, and there is little 

doubt that the subject is being given more attention in Canadian 

universities th.an heretofore. 
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The Geological Survey, in accordance with our recommendation, · 

is continuing to encourage its officers to devote more time to Pleisto

cene geology in the course of field mapping of bedrock geology. Severa.J. 

Pleisto0ene geologists have been added to the staff of the Survey in 

recent years and a distinct division for Pleistocene and Engineering 

Geology bas been set up within its organization. 

No progress bas been made with the Pleistocene map of Canada 

and bibliography, mai.nly as a result of lack of personnel. A 11 glacial11 

geology map on a small scale is in preparation for the Atlas of Canada, 

but it h.as not been possible to start compiling data for a map of th~ 

ch.aracter reconnnended in the first report of this Subcommittee nor h.as 

compilation of such a map been made an official project of the Survey. A 

geomorphic map of Canada on a small sca.J.e is in preparation for the Atlas 

of Canada. 

Good progress has been made at La.val University on a glacial 

map of the province of Quebec. The project includes a carefuJ. survey of 

the published literature and compilation of the extracted -data on the 

Departnidnt of Lands and Forests provincial map of Quebec . The map is 

nearly completed and does comprise for Quebec alone the type of map 

recommended by the Subcommittee for the whole of Canada. 

WùRK ACCUivIPLISHED IN 1952 

In the 1952 field season the Geological Survey of Canada h.ad 

some nine parties engaged in Pleistocene work, which varied in scope from 

detailed studies of value to construction engineers to broad-sca.J.e 

mapping to fill in areas where information was meagre or lacking. Three 

parties were assigned to studies of ground-water resources to gather basic 

data on available supplies of ground-water in specific areas where the 

information is of vital importance. 

A Pleistocene geologist was attached to "ùperation Keewatin" 

for the sole purpose of studying the deposits and features left by 
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"Keewatin Centre" glaciers., An area of 57,000 square miles in the 

Northwest Terri tories west of Hudson Ba.y was covered by use of heli

copters and a good concept of the Wisconsin glacial period was obtained. 

Three substages of the Wisconsin period are indicated, a glacial lake 

has been partly mapped, and the area of marine overlap accurately defined. 

It is planned to include a Pleistocene geologist on a s:unilar air re

connaissance project in the area north of that covered by 11 0peration 

Keewatin''• This major project., called 11 0peration Baker"., is scheduled 

for the field season of 1954. 

The se:dime.ntol_ogy la.oo~ry" of ·.:the Goo.2.~-eai-stœve-y dfs·,Cariâ.da 

was finaJJ.y brought into operational condition in 1953 and the services 

of a trained technician were obtained~ S~eüJnentation problems., the 

character of tills., heavy niineral suites, etc • ., will now be studied 

to further our knowledge of Pleistocene geology in Canada4! 

The Division of Building Research, National Research Council, 

established a permafrost research station at Norman vfells, Northwest 

Territories., in 19Sl~ 

The investigations of J. c. Troelsen on Ellsmere Island., 

Northwest Territories., have indicated a marine beach 465 f~et above 

sea-level; marine shells prove post-glacial s~bmergence of the low 

plains of the Fosheim Peninsulao Glacial till overlying marine 

sedimsnts along the foothills of the Sawtooth Range indicates a 

late re-advance of the glaciers. 

At McGill University" J. n; Campbell has presented a thesis 

entitled 11A Palaeobotanical-Stratigraphical Study of the ' Muck' 

Deposits of the IG.ondike 11 • Sorne useful conclusions on the local 

Pleistocene geology are reached in it$ 

In British Colurnbia investigations of the Pleistocene 

geology and ground-water supply were-,.made in the Vanderhoof, Prince 

George-Quesnel, and Peace River areas .. W. H. Mathews, University 
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of British Columbia, in co-operation with the Institute of· Oceanography, 

collected bottom samples from glacier-fed GaribaJ.di Lake. Detailed 

studies of the Pleistocene geology in relation to engineering structures 

were made recently at the Nechako dam sites, the Capilano dam of the 

Vancouver Water Board, the Pend ùreille dam, and aJ.ong the new line of 

the Pacifie Great Eastern Railway. 

In Ontario, a study by the untario Department of 1'ti.nes of Pleisto

cene stratigraphy and bedrock topography in relation to ground water is 

almost complete for the Toronto area and well advanced in Peel and York 

countids. The Ontario Research Foundation is carrying on a physiographic 

survey east and north of Georgian Bay and much information is being gained 

about shorelines and eastward outlets of Lake Algonquin. 

In Nova Scotia, H. L. Cameron and R. H. MacNeil of Acadia 

University and W. A. Hogg of Dalhousie University, continued their studies 

of the Pleistocene geology of the western part of the province on behalf 

of the Nova Scotia Research Foundation. 

Investigations in the field of glaciology du.ring 1952 included a 

reconnaissance survey of the Grinnell Ice Cap in Baffin Island by two 

students from McGill University and detailed study of the Saskatchevran 

Glacier directed by Dr. R. P. Sharp of the CaJ.ifornia Institute ·of 

Technology. The Saskatchewan Glacier has been selected for this study 

because of its accessibility; it is hoped tms project will continue. 

WURK PLANNED FUR 1953 

The GeologicaJ. Survey of Canada will field ten Pleistocene 

parties in the season of 1953. une of these parties will begin a study 

of t he Labrador centre of glaciation. Three parties 1lill continue their 

work on ground-water resources. 

The Ontario Department of Mines will continue surveys of the 

Pleistocene stratigraphy and bedrock topography in relation to ground 

water in southwestern untari o. 
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The Arctic Institute of North America under contract with 

the Defence Research Board is carrying out a preliminary survey of 

glacial f eatures of .. northern Canada by ·study of aerial . photographs 

in Ottawa. The territory to be examined includes all Ungava and 

parts of Keewatin and Franklin districts. Detail w:ill be drawn on 

8 mile to the inch topographie maps. 

The Arctic Insti tute of North America is sponsoring an 

expedition in the summer of 1955 to the Penny Highland district of 

Baffin Island. Glaciology and -gla.cial geology vdll fonn the .main 

p~r-~ of i ts scientific pro gram. 

Age Detenninations 

A laboratory for age detenninations by the C-14 method 

bas __ recently been established at the University of Saskatchewan. 

Another laboratory, wbich it is hoped to have operating by t.he middle 

of 1955, is being set µp at the University of Manitoba. This laboratory 

is designed to analyse C-14 by a liquid scintillation process, which it 

is hoped will give more accurate data than the Ll.bbey counting method. 

Initial discussions are also taking place for the establish

ment of a C-14 laboratory at McGill University. There is as yet no 

available space for the setting up of such a c-14 laboratory by the 

Geological Survey in u-ttawa. 
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INTRùDUCTION 

Due to the death of Dr. Ralph L. Rutherford on Jarru.ary 29., 

1952, the present writer has been asked to replace him on this Sub

cormnittee. This replacement was acceded to with a certain amount of 

reluctance as the writer is fully aware that Dr. Rutherford•s interest 

.in and knowledge of oil exploration and production in the western 

plains area was unique in its thoroughness and broadness., and his 

approach to any problem related thereto was strictly scientific. 

The writer had the advantage of close co-operation with him at all 

times with reference to the exploitation of the non-metaJ.lic resources 

of the plains area and feels a certain degree of competence in making 

various suggestions as to the fields of research that would be most 

helpful to the development of the non-metallic resources of the area. 

GRAVEL, SAND, AND CLAY 

Gravel and sand for road metaJ. and construction purposes is 

in fairly good supply in most parts of western Canada. The present 

building boom in the larger cities and the extensive program of road 

mak:i.ng by provincial governments has led to prospecting for the 

necessary materials in local areas. Most of the material for this 



- 65 -

purpose is obtained from Pleistocene deposits and from Saskatchewan 

gravels that are usually considered pre-glacial in age . The supply 

of Saskatchewan gravels is local and occurs as benches in pre-glacial 

valleys that headed in the mountains. 

Investigation of the Pleistocene deposits in Western Canada 

bas been carried on f airly extensi vely in recent years by the Geological 

Survey of Canada and by the Research Council of Alberta., and a know

ledge of the later geological history of the area is gradually being 

obtained and the resources of sand and gravel being irivestigated. 

Clays for brick and tile are used fairly extensively in the 

area, the source of supply being from Cretaceous beds and from Pleisto

cene and post-Pleistocene lake deposits. In order to investigate the 

supply of clays more intensively, the Research Council of Alberta is 

in process of setting up a clay laboratory with fully qualified 

personnel in charge. This laboratory will also have in charge the 

testing of various limestones and dolomites from the mountains and 

from Palaeozoic formations beneath the plains area. 

The Manitoba Department of Mines and Natural Resources carried 

on in 1952 a study of the clays and shales of the province with the aim 

of finding deposits that might have industrial uses such as the making 

of light-weight aggregates, rock wool, etc. 

INDUSTRI.AL :MINE.RALS 

In the field of non-metallic mineral deposits, projects of 

the Geological Survey of Canada include an inventory and field study 

of mica deposits in Canada. Field work has been completed and the 

report, which is well advanced, vvill be published as one of the 

Economie Geology Series. A similar study and inventory of kyani te 

deposits in Canada was begun in 1953. 

In Quebec, projects of the Quebec Department of Mines include 

study of the graphite deposits of the Buckingham district and the 
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feldspar deposits of the Johan Beetz area; a study of the building 

stone industry in the province; and research on a new physicaJ. 

method of determining brucite in ores. 

In Ontario, projects of the Ontario Department of Mines 

include the gathering of information on ultrabasic rocks and 

exploration for asbestos in Reeves township and east of Matheson; 

a detailed study of a belt of sediments and nepheline-bearing 

rocks in Glamorgan township, HaJ.iburton county; and a study of 

the pegmatites and corundum-bearing rocks in Garlaw-Monteagle 

townships. At Queents University studies were made of the beryl 

and corundum pegmatites of Renfrew county and of the nepheline 

gneisses near Bancroft, untario. At the University of Toronto 

the geology of the Gooderham nepheline pegmatites was studied. 

In Nova Scotia the Department of Trade and Industry 

sponsored a geological investigation of limestone and salt 

deposits near Antigonish harbour. A systematic program of 

exploration revealed adequate limestone and salt in close 

proximity for a proposed soda-ash plant . 

Suggested Research 

A number of research projects directly concerned with 

industrial minerals have been suggested. They include the 

following: 

(1) Hewfoundland now supplies most of Canadats 

production of fluorite. Recent months have seen tremendous 

acti vi ty in prospecting and a great rise in interest in the 

Newfoundland fluorite areas. The fluorite occurs as fissure 

filling and veins in and about certain granites in the Burin 

Peninsula and nearby parts of Newfoundland. Research should be 

initiated on the possibilities of finding the relationship 

between fluorite-rich areas and the i gneous parerrt rocks. Sorne 
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system of prediction might be worked out to find whether specific 

granites are favourable or unfavourable prospecting grounds . Detailed 

studies of structures formed in the late magmatic stages plus bulk 

analyses might give this information. Trace elements and other lines 

of investigation used in the study of batholiths and stocks might 

reveal why flu,~ite occurs where it does, and thus, the most likely 

areas in which to ~~ospect (D. M. Baird). 

(2) Evaluation of the data collected in the search for the 

potash salt basin of Saskatchewan (J. B. Mawdsley). 

(3) A study of the volcanic ash deposits of southwestern 

Saskatchewan (J. B. Mawdsley). 

(4) Further reconnaissance mapping on the American 

Nepheline property northeast of Peterborough. The property shows a 

folded structure and the relationship of the nepheline syenite to 

contiguous limestone or limy beds (D. R. Derry). 

CO~.L 

The use of Alberta coals either within the Plains area or 

for shipment to more distant markets is largely a matter of economics. 

Coal is present in flat-lying seams under the Plains and also in the 

disturbed area of the Foothillso The supply is plentiful but the 

market is limited owing to the increasing use of natural gas in urban 

areas,, There is little likelihood of the supply becoming exhausted in 

the foreseeable future. The necessity of surveys to assist the coal · 

ope!'.ators in finding ncw supplies of coal, except in very local areas, 

is n0t pressing. 

In the past, the Research Council of Alberta has devoted a 

considerable part of its program to coal, bath through geological 

surveys and through many thousands of analyses collected from various 

seams in different parts of t he province . The data so obtained have 
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provided a good pictu.re of the nature and composition of Alberta 

coals, and serve as a basis for assessing their suitability for 

various uses. The data were used in internationa.J.. studies of 

classification. Recently a co-operative program of fundamentaJ. 

research has been designed to study the origin and constitution 

of coal. A three-way approach will be made-paleobotarùcal, 

physical-chemical, am orgarùc-chemical. Such approach, it is 

hoped, will provide information that will assist in a more 

efficient utilization of coal by newer techrùques. 

The Coal Petrography Laboratories at Sydney, Nova Scotia, 

housed a.-rid maintained by the Provincial Department of Mines, 

equipped by the Research Foundation of Nova Scotia, and staffed 

by the Geological Survey of Canada, is an outstanding e.xample of 

co-operative effort, and is making a notable contribution to the 

knowledge of coal petrography in general as well as the specific 

interpretation of the coal seams. D0tailed study of petrographic 

and chemical constituents of coal and detailed mapping of the 

variations in these is producing factual infonnation ~f great 

value in the extension of t·1e coaJ. mine operations; study of the 

plant micro-fossils (micro-spores) of the seams is also under way. 

This work has shmm that petrographic and micro-fossil studies of 

coal seams can establish correlations over considerable areas. The 

value of geological studies applied to coal mirùng operations, as 

shown by the work of this laboratory, has resulted in the appoint

ment of a full-time geologist to the engineering staff of the 

Domirùon Coal Company., 

At Queen 1s University a trace element study of Cape Breton 

coals is being made. Sorne 200 samples from 9 seams are being 

anaJ..ysed qualitatively for more than 30 elements. By the use of 

rhodium as an internaJ. standard comparable intensity ratios are 
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being obtained., and for twelve elements., including germanium, actuaJ. 

quanti ties 'Will be determined. It is hoped the study vdll yield data 

that Will be of assistance in coal seam correlation and in the petro

graphic classification of individuaJ. parts of the seams. 

Rock bursts or 11mine bumps11 have been a major source of 

trouble and danger in the Springhill coalfields of Nova Scotia for 

many years and with the extension of coal mining operations to depth 

in the Sydney area the problem is developing there. Several groups 

are worldng on this problem or on problems closely allied to i t . The 

Fuels Division, Department of Mines and Technical Surveys., commenced 

a system.a.tic study of rock movements by establishment of fixed points 

underground and the taldng of repetitive measurements on them as the 

worldng faces advance. This is a long term project and for its 

success depends upon the close co-operation of the mine surveyors . 

The Research Foundation of Nova Scotia has physicists investigating 

the physical and mechanical properties of rock-types from the strati

graphie sequence adjacent to the seams, and it and the Department of 

Mines are sponsoring investigations at the Nova Scotia Technical 

Collage on the mechanical properties of structures, using the 

principles of photo-elasticity. A fourth investigation is under way 

at McGill University on the mech.anical properties of rocks under 

compression, tension, and shear, the work including rock-types from 

the Springhill field. An outstanding need in these investigations is 

deta.Lled studies of the sedimentation sequence in the stratigraphy of 

the coaJ. measures, particularly those adjacent to the seams in which 

the bumps or bur_sts é,,i.'€ occurring. Relatively minor variations in 

rock-types within a single stratum may cause fundamenta,l differences 

in the physical and mechanical properties of the rock itself and 

p;ofoundly influence the incidence of rock bursts. 

Petrographic studies in r el ation to spontaneous combustion 

of coal are continuing at the ïiassachusetts Institute of Technology 
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with particular reference to the IJ.oyd Cove seam of the Sydney 

coalfield. The IJ.oyd Cove seam makes up one of the more important 

reserves of the field, but is mined.on only a small scale because 

of its tendency to sponta.œous combustion even in small storage 

piles. These studies have shovm that spontaneous combustion is not 

caused by composition of the coal but is related to the particle 

size of the sulphides. 

GAS AND OIL 

There is little to add to last years report on research 

in respect to oil and gas in the western plains. The larger 

producing companies are still doing the major research, both in 

the immediate oil-producing fields and also, in a broader way, 

over the whole area. The results of such studies are usually 

reserved for private use only. Some companies have research 

departments capable of doing first class work, bath in the finer 

detail of the producing zones and over a broad area. Some of the 

results of this research have already been published and some are 

in the process of being published. The usual vehicle of publica

tion is the Bulletin of the American Association of Petroleum 

Geologists; a list of such publications 0ver the last 2 years 

follows: 

Published in the Bulletin, American Association of 
Petroleum Geologists : 

1. Possible Future Petroleum Provinces of North America 
Western Canada, Alberta Society of Petroleum 
Geologists, February 1951. 

2. Tectonics of East Side of Cordillera in Hestern 
Canada, A. J. Goodman, April 1951. 

3. Geology of Turner Valley uil and Gas Field, Alberta, 
Canada, 1,·· . B. Gallup, April 1951. 

4. Devonian Stratigraphy of Rocky ilountains and Foot-
bills Between Crowsnest Pass and Athabaska River, 
Alberta, Canada, F . G. Fox, April 1951. 
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S. Structural Interpretation of Loci of Petroliferous Parts of 
Devonian Reefs in Edmonton Area, Alberta, Canada, Ralph 
L. Rutherford, April 1951. 

6. Source of vil in 11 Tar Sands11 of Athabaska River, .Alberta, 
canada, Theo. A. Ll.nk, April 1951. 

'1. Stettler Oil Field, Alberta, Canada, R. P. Lockwood and • 
ù. A. Erdman, April 1951. 

s. St. Mary River Formation in Spring Coulee-Magrath Area, 
Alberta, Canada, E. P. Williams, April 1951. 

9. Review of Exploration and Developments in 1950 - Western 
Canada, John o. Galloway, June 1951. 

10. Geological History of Plains of Western Canada, J. B. Webb, 
November 1951. 

ll. Folded Faults in Rocky Mountain Foothills of Alberta, J. C. 
Scott, November 1951. 

12. Useful Blairmore Microfossil Zone in Central and Southern 
Alberta, Canada, D. M. Loranger, November 1951. 

13. Regional Stratigraphie Analysis of Devonian System in 
Wyoming, Montana., Southern Saskatchewan and Alberta, 
John, M. Andrichuk, November 1951. 

14. Stratigraphie Reconnaissance Along Upper South Naha.nni 
River, Northw-est Territories, Canada, Dave R. Kingston, 
November 1951. 

15. Review of Exploration and Developments in 1951, Western 
Canada, A. J. Goodman, June 1952. 

Published in Proceedings, Athabasca Oil Sands Conference , 
September 1951: 

1. The McHurray Formation and Its Relation to üil vccurrence , 
J. C. Sprouleo 

2. Stratigraphy of IvicMurray Formation, W. L. Falconer. 

3. Geology of the Bituminous Sand Deposits of the McEurray 
Area, Alberta, F . A. Kidd. 

4. Regional Correlations of the Lower Cretaceous Formations 
of the IiiicHurray ùil-sand area, R. T.D. Wickenden. 

s. Sorne Stratigraphie Features of the Upper Devonian Sequence 
of the Canadian Western Plains, P. S . Warren. 

6. Source of Oil in uil Sands of Athabasca River, Alberta, 
Canada, T. A. Link. 

7. Possible Lower Cretaceous Origin of Bitumen in Bituminous 
sands of Alberta, G • S • Hume • 

B. un t he vrigin of Atha·oasca uil, .ù . S . Montgomery. 
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Assistance may best be given the oil industry in the 

search for oil and gas by studies of broad and general application. 

Most of the oil-bearing strata of the producing areas and of the . 
. . 

areas being actively prospected are exposed in the Rocky Hountai..ns 

to the west and along the flanks of the canadian Shield to the east. 

These sections are readily accessible. Their thorough study should 

be undertaken by competent geologists who are especially equipped to 

study definite stratigraphie horizons. An example is the recently 

completed ncarboniferous Stratigraphy and Palaeontology in the r,iount 

Greenock Area, Alberta11 , published by' the Geological Survey of canada 

as Memoir 264. This report should be of great value to oil company 

geologists working in the Peace River basin. Another report, entitled 

11 Notes on the Subsurface Stratigraphy and Oil and Gas Geology of the 

Lower Cretaceous Series in Central Alberta", published as Preliminary 

Paper 52-11 by the Geological Survey of Canada, though an excellent 

report in itself, is of less value to exploring and producing 

companies as they are accustomed and equipped to collect, assemble, 

and correlate such data themselves. 

Studies of even broader nature should also be undertaken. 

Funda.mental studies of foothills geology cannot be properly carried 

out without a reasonable lcnowledge of the main structural history of 

the Rocky Mountains . This is known only in part. Thus a great 

physiographic feature like the Roch.y Hountain Trench has notas yet 

yielded to any interpretation t hat can be reasonably accepted by 

geologists studying Foothills and Rocky rJiountain structure. This 

great feature must hold the key to much of the structural history 

of our mountain area. Investigation by a competent geologist or 

group of geologists over a period of years w:i.11 be necessary to 

arrive at satisfactory conclusions as to the significance of the 

feature . Probably such a study could be undertaken only by the 

Geological Survey of Canaùa. 



.. 
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INTRUDUCTIUN 

The information in this report has been obtained from a canvass 

of the members of the Subcommittee and from the reports of thnse members 

of the main National Advisory Commi ttee who were delegated by the 

Committee t o report on developments and needs with respect to all 

branches of the geological sciences in their respective ptovinces or 

major di visions of the country. 

The report deals with research projects in stratigraphy and 

palaeontology: one section covering the activities in these branches 

in 1952, and the other outlining some of the additional problems that 

require attention. 

As the report shows, there was considerable activity in 1952 

across all Canada in these branches of geological science . There 

remains much to do, however. The problems listed as requiring attention 

in the second section of this report are relatively few, but to them 

nrust be added the many problems listed in the two preceding annual 

reports , and undoubtedly there are many other needs that have not been 

listed. 
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CURRENT RESEARCH 

As most of the activities lend themselves to a geographical 

classification, the developments are listed province by province; 

thus a picture is obtained of what has been ta.king place duri.ng 1952 

from one end of canada to the other. 

Newf oundland 

A notable development in Newfoundland in 1952 was the expansion 

of geological survey activities by the government of this nevrest province 

of Canada. Mr. C. K. Howse, who a.J..most alone had been loold.ng a.fter 

matters pertaining to geology in so far as the provincial government 

was concerned, was promoted to the rank of Deputy .Minister of Mines and 

Resources and Dr. D. M. Baird was appointed to succeed him as 

Provincial Geologist. The building up of a provincial geological 

service will bring increased contributions to the knowledge of the 

stratigraphy and palaeontology of Newfoundland. 

The Newfoundland Department of Mines and Resources carried 

on, in 1952, detailed stratigraphical studies on the presumed oil

bearing Ordovician strata on the west coast of Newfoundland. 

The Geological Survey of Canada continued stratigraphie and 

pa.laeontological studies in the eastern part of the province . This 

work was additional to that of seven field parties engaged in areal 

geological mapping in Newfoundland. and Labrador. 

Nova Scotia 

At the research laboraties at Sydney the Geological Survey 

of Canada continued in 1952 the detailed petrographic study of the 

coals in the Sydney and Mabou areas, including the study of the micro

fossils (micro-spores) that they contain. These studies are proving 

mo?t useful in the correlation of faw.ted coal seruns over considerable 

areas. Detailed mapping and study of the coal areas of western Cape 

Breton Island and detailed mapping of the Ba.ddeck area was begun. 
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Work on a tectonic and geological map of NJva Scotia 

sponsored by the Research Foundation of Nova Scotia has been 

completed and the manuscript is now ready for publication. 

At St . Francis Xavier University a thesis was prepared 

on the geology of the Windsor (Mississippian) rocks of the 

Antigonish area. 

A group of twenty students from the Massachusetts 

rnstitute of Technology attended summer school at 11 Crystal Cliffs11 , 

the Nova Scotia centre for geological sciences, and continued 

detailed studies of Antigonish county and adjacent areas . Two 

theses are being prepared in connection with these studies, namely, 

11 Provenance of · Horton Sediments of Cape George Area11 and 11Meta

morphic Rocks of the cape George Area11 • 

New Brunswick 

The field projects of the GeologicaJ. Survey of Canada in 

New Brunswick in 1952 included the 1 inch to 1 mile mapping of the 

Woodstock and Bathurst map-areas and the study of the palaeontology 

and stratigraphy of the Silurian strata of southern New Brunswick. 

The publication, in 1952, of a paper byw. c . Gussow 

summarizing the results of recent extensive geologicaJ. and seismic 

work in New Brunswick by the Shell Oil Company of Canada is a 

valuable contribution to our knowledge of the stratigraphy and 

structure of the Carboniferous formations of New Brunswick. The 

report was published by the New Brunswick Department of Lands and 

Eines and in the Bull . Am. Ass . Pet. Geol ., vol. 57, No. 7, 

( July 1955). 

Dr. R. H. Denison, Curator of Fossil Fishes, Chicago 

Natural History Museum, spent lame weeks in the province expl.Gl'i.Dg 

Silurian f os sil "fish locali tie·s in southern New Brunswick. 
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Quebec 

Among the field projects and connected research being carried 

out by the Quebec Department of Mines are: (1) a study of the lithology 

and relations of Lower and Middle Devonian formations in interior Gaspe; 

(2) preparation of a regional geological map of Gaspe, which is now 

completed and ready for printing; (5) the mapping and study of the 

Lower and Middle urdovician of northern Gaspe; (4) the Lower and Middle 
. 

Palaeozoic of the Appalachian Disturbed Belt, Eastern Tcwnsbipe;::(5) . 

the Lower and Middle Palaeozoic of the Appalachian Disturbed Belt, 

southeast of Quebec city; and (6) the ùrdovician of the st. Lawrence 

Lowlands. 

At ·1a.vel. University intensive -researc4 on the Cryptolithidae 

of Quebec is continuing. Already severa.J,. papers have appeared and 

others are planned. 

At McGill University research projects include study of the 

core of a deep well near Noyan, southern Quebec, stratigraphy and 

palaeontology of the Silurian of Manitoba, the study of semi-micro

fossils ·of the Trenton rocks of Quebec, study of the Potsdam sandstone 

in the core of the Mallet well, Ste. Theresa, Quebec, the Ghost River 

formation between Athabasca and Smoky Rivers, Alberta, and study of 

the 11 intermediate siltstone 11 of Ydlllberly, British Columbia. 

In the past, studies of Precambrian areas have been 

considered as problems of petrography and structure, but increasing 

attention is being given research on aedimentation and other problems 

of stratigraphy in the areas where much of the rock is of sedimentary 

origin. In Que bec, during 1~52, the Geologicaj. Survey of Canada 

continued studies of the Late Precambrian sedimentary rocks in the 

southern part of the Labrador geosyncline, and the Quebec Department 

of Mines continued studies of the sarne rocks in the northern part, 

near Ungava bay. Considerable geologica.l work in yarious sections 

of this sedimentary, iron-bearing belt was also carried out in 1952 

by Iron ure Company of Canada, Fort Chimo Mines Ll..mited 
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(subsidiary of Frobisher Limited), Quebec Labrador Development 

Limited, and Fenimore Iron Mines LlJnited. 

Precambrian stratigraphy vras also studied by eleven 

geological parties of the Quebec Department of Mines and two parties 

of the Federal Geological Survey in other, widely separated areas 

in the Precambrian Shield of Quebec. 

Ontario 

• At the University of Toronto palaeontological and 

stratigraphie research in 1952 included study of the Bryozoa of 

the Ottawa limestone, the Stromatoporidae of the Abitibi River 

limestone, the coral fauna of the Abitibi lirneston-::i, plants from 

the Sextant formation including spore analysis, a study of the 

genus Atrypa of western Canada, the Silurian stratigraphy and 

palaeontology of the Niagara escarpment, the Trenton and Black 

River formations in southeastern untario west of Longitude 78°50 1, 

the structure and stratigraphy of the Grenville in the vicinity of 

the Elzevir batholith, untario, and of the western margin of the 

Labrador trough, Quebec. 

At Queen 1s University a study of the ammonite fauna of 

the Upper Cretaceous rocks of Vancouver Island was completed and 

study of the pelecopod fauna of the sa.me area was begun. The 

corals of Lower ùrdovician age in the Georgian Bay area, untari.o, 

are also being studied. A stratigraphie study of southeastern 

Cape Breton Island, N.8., was completed. 

At McMaster University research included studies of the 

sandstones of the Hedina fonnation and of the Grimsby sandstone of 

the Niagara Peninsula, and the Precambrian stratigraphy of 

Glamorgan township, HaJ..iburton county. 
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The Ontario Depar-l;ment of Mines assigned eight field parties 

to the geological mapping of Precambrian areas in ùntario. As is true 

in Québec and elsewhere, these parties studied the stratigraphy of the 

sedimentary and volcanic rocks that they mappedo In addition to the 

program of areal mappine.)l 3ever.::ù special stratigraphie problems were 

studied.o These included a det.ailed study of the structure and strati

graphy of the Precarrb rian rocks cf the north shore of Lake Huron, the 

mapping and correlation of the Gunflint formation bet1iween Fort William 

and the International Boundary., tr.ie bea.ring of grani t.ization and grade 

of metamorphism on t he lithologie and genetic classification of rocks 

in the Grerrnlle oubprovi.nce of untario, and the geology and strati

graphy of t he James Bay lov'lland." 

St1,atigraphical and palaeontological projects of the 

C~ological Survey of Canada in ùntario included the continuation of 

t.he mapping of the urdovician strata between the Canadian Shield and 

1..ake untario and longitudes 77°an1 78°3o t, and the completion of a study 

of the strat~graphy and palaeontology of the pre-Ha.milton Devonian 

st~ata of soutbvestern untaric., In addition, collection of data on the 

eJ..eva-c,ions of wells d.1'.'::l.lled for oil a::1.d g3.s in southwestern untario 

was continued; .t'rom tro.s data bedrock c0ntour and ct_r-ï_ft thiclmess 

isopach maps of the area a re being p:,:-eparedo 

M:mitoba 

At the Universi -1;y of Manitoba research projects included 

studies of t he ~tratigr~phy and palaeontology and of the sedimentation 

o:: the Winnipeg f orme.tien, a detailed study of the Red Beds in south

western Manitoba and an attempt to work out criteria for their 

cor-relation., and a study cf t he Swan River group of lvianitoba and of 

the basal quartz sa.nd of the Leduc area, Alberta. In addition a 

study of the Bird Hill Pleistocene gr avel deposit has shown that the 

gravel f onned as a delta in Lake Agassiz between ice walls rather 
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than as an esker. Another locality for the Saxi.cava fauna in 

Manitoba was found by Professer G. A. Russell at Long I.ake west 

of Hudson Bay; a paper is in preparation describing the occurrence 

and the fauna. 

Much interest has been shown by oil exploration companies_ 

in the stratigraphy of Manitoba. Papers presented at the Western 

Annual Meeting (1952) of the Canadian Insti tute of i,ü.ning and 

Metallurgy included 11 The Sub-surface Stratigraphy of Southwestern 

Manitoba" by J. vwer, and 11 The Palaeozoic uutcrop Section in 

Manitoba and some Suggested Inter-pretations11 by Andrew Bail.lie. 

Both papers will be published and should prove of great value to 

geologists interested in the stratigraphy and sedimentational 

history of the Williston Basin. 

Saskatchewan 

The many oil and gas companies carrying on active 

exploration in Saskatchewan have done much subsurface geological. 

work and correlation but as yet much of this datais confidential. 

The Provincial subsurface geological laboratory has 

recently been moved from Saskatoon to Regina. ·Hcwever, the 

cores, samples, and logs not on the confidential list are available 

to students and staff of the University of Saskatchewan for 

research purposes. 

Projects of the Saskatchewan Department of Natural 

Resources in 1952 included an investigation 0f the bitlllilinous 

sands of western Saskatchewan; s.r1d a combined surface and sub

surface study of the vrdovician and Silurian stratigraphy of 

east-central Saskatchewan was completed. A useful annotated 

bibliography of geological li te rature dealing w:i.. t h Saskatchewan 

was published in 1952. 
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Geological Research at the Urùversity of SasY...a.tchewan 

included a study of the subsurface stratigraphy of the Jurassic in 

Saskatchewan and of the Devorùan stratigraphy of southern Saskatchewan. 

The National Museum of Canada continued the collecting of 

üligocene fossil mammals from the Cypress Hills formation on CaJ.f Creek 

near Eastend. The collection obtained by this expedi tion is being 

studied along with previously collected material. The work of the 

Provincial Museum of Saskatchewan on the fauna of the Cypress Hills 

Oligocene is worth mentiorùng. 

The Geological Survey of Canada connnenced the 4 mile to 

1 inch mapping and study of the drift caver in the North Battleford 

area; three other parties were engaged in mapping Precambrian areas 

in Saskatchewan. 

Alberta. 

The Geological Survey of Canada continued detailed studies 

of Mississippian, Devorùan, and Jurassic palaeontology in the foot

hills of Alberta to provide basic data for oil exploration. Deta.iled 

mapping was continued in the northern foothills in the vicirùty of 

Kvass flats on the scale of 1 inch to 1 mile. The Calgary office of 

the Geological Survey continued: (1) the study of subsurface samples 

from the Devorùan 0f north-central Alberta; (2) the study of well 

cuttings from Saskatchewan and Alberta with particular reference to 

correlation of the formations; and (5) the study of micro-fossils 

and correlation of Lower Cretaceous strata. 

At t he Urùversity of Alberta the following geological 

research has been completed i n t he past 2 years in t heses for the 

M.,Sco degree: 

Microfauna of the Joli Fou Pormation, Athabasca River, Alberta. 
A St11.dy of the Aldridge Formation, St. l'!:ary Lake a r ea, British 

Jolumbia. 
The Precambrian under t he Central Plains of Alberta. 
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Sediments Associated w:ith the Knee Hills Tuff in the Edmonton Area. 
Sorne Analyses of PJ..eistocene Deposi ts in the Edmont~n Are_a. 
The Fetrology and Palaeontology of the Methye DolOIDJ. te, McMurray 

Area, Alberta. 
Studies in RadioactivityWell Logging. 
Sorne CUtanized Microfossils from Western Canada. 
A Lower Microfauna of the Loon ru.ver formation, northern Alberta. 
Cenomanian Microfauna from the Upper Fort St. John Strata, British 

Columbia. 
Cenomani.an-Turonian Foraminifera of the Kaskapau Formation, Peace 

ru.ver Area, Western Canada. 

British Columbia 

The British CoJ.urnbia Department of Mines continued 

stratigraphie and structural field work in the Windennere area. 

This work is of outatanding :iJilportance because it has a bearing 

on the relationship of Devonian reefs and presumably lagoonal 

deposi ts of gypsum. It may also throw light on the Devoni.an 

p.ii_ec,geograJ±y. and the presence or absencè of _.jNSpeèted 'Middle 

Devonian in the southern Rocky Mountains. other projects of the 

British Columbia Depa.rtment of Mines included stratigraphie and 

structural studies of the Cariboo area and a largely stratigraphie 

and structural study of the Cambrian and possibl7 Ordovician 

strata of the zinc belt in the SaJ.mo area. 

At the University of British Columbia geological 

research included completion of an inventory of the Cambrian 

triJ.obites from the Lower Cambrian near Cranbrook., a study of 

the sediments in Bute Inlet, of Pleistocene and recent sediments 

in Garibaldi Lake, and of the Archaeocyatha from Sinclair Mills 

on Fraser ru. ver and from the McDame area. Work was begun on the 

preparation of an illustratecl card catalogue of Devonian fossils 

from the Rocky Mountains. 

The program of the Geological Survey of Canada in 

British Columbia included the study of the Cretaceous stratigraphy 

and palaeontology on the west coast of Vancouver Island and areal 

geological ma.pping in the Vancouver, Atlin, Bennett, Nelson, and 

Kettle ru.ver areas. 
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A field party from the National Iviuseum of Canada studied a:rrl 

collected fossils in the Kishenehn formation in the Flathead Valley• 

The results of this study will permit a more accurate dating of these 

early Tertiary deposits. 

Yukon Territory 

Of the seven GeologicaJ. Survey of Cana.da field parties in 

Yukon Territory in 1952, four were engaged in the study and mapping 

of ~reas on the scale of 1 inch to 4 miles, two did more detailed 

work in the ·Mayo mining district, and one carried out an exploration 

traverse. A similar program is planned for 1953 but, in addition, 

a special studywill be begun of the Mesozoic stratigraphy in south

central Yukon. 

Two parties from the United States did some geologicaJ. work 

in Yukon Territory. One party, led by Mr. Dudley Bolyard and Howie 

Martin, of the Yale Mountaineering Club, explored an area on the 

northeast flank of the Logan Mountains and obtained some knowledge 

of the general geological features. Another expedition organized 

by Mr. Robert M. Shamp of Washington, D.C., went into an area 

somewhat north of that of the Yale party, mairùy to study the flora 

but also to collect geologicaJ. information. In addition, an 

eJ,q>edition from the University cf- Alaska collected vertebrate 

pal~eontologicaJ. material in the Old Crow Plain region. 

Northwest Territories 

Stratigraphie and palaeontological studies in the Northwest 

Territories, in 1952, were largely confined to those of officers of 

the Geological Survey of Canada. The study of the stratigraphy of 

Mesozoic formations beyond the Parry Island folded belt was started 

at Isachson on Ellef Ringnes Island. The lowerrnost Cretaceous forms 

found there together with those collected by other expeditions at 
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.'Eureka and on Prince Patrick Island are being studied; they 

indicate a widespread Early Cretaceous sea. The study of the 

stratigraphy of Cornwallis Island continued. The formations 

there extend from Ordovician to Devonian with many thousands of 

feet of Silurian strata occurring in three facies. Research on 

an outstanding collection of Silurian graptolites of European 

a.ffinity from the Island is in progress. The coastal exploration 

of the southern part of Baffin Island was completed. The geology 

is interesting not only for its Grenville type stratigraphy but 

. -also because i t displays, among many metamorphic facies, wide

spread distribution of variable charnockitic gneisses and rocks 

of presumably granulitic facies similar to those on the Labrador 

coast and middle west coast of Greenland. 

Geological notes of observers on expeditions to Hudson 

Bay and Foxe Basin in 1949 and on the joint American-Canadian 

Resupply Mission along the coast of parts of Ellesmere and Devon 

Islands were published in 1952 as Geological Survey Papers 52-25 

and 52-52. 

The Stratigraphie Palaeontology Division of the Geological 

Survey is presently attempting to compile a summary of its knowledge 

of Arctic faunae and of the problems connected with these faunae. 

A Geological Survey party using helicopters for aerial 

reconnaissance mapped a large area to the west of Hudson Bay in 

1952. About 57,000 square miles were mapped in adequate detail 

for publication at 1 inch to 8 miles; about 14,000 square miles 

of this area are underlain by Precambrian sed.imentary and volcanic 

rocks ranging in age from Archa.ean to Upper Proterozoic. 

In the field season of 1953, Geological Survey field 

parties will explore further the geology of Ellef Ringnes Island, 

southern Baffin Island, and Cornwallis Island, and possibly w:i.11 
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visit Bathurst Island. A geologist will also take part in a joint 

expedition with the Defence Research Board to the north coast of 

EJJ.esmere Island. 

Dr. J. C. Troelsen, University of Copenhagen, studied the 

geology of the region around and to the east of Eureka station, 

Ellesmere Island, in 1952. His report has been published in 11Arctic", 

vol. s, No. 4, December 1952. 

SUGGESTED RESE'JffiCH 

A consid.erable number of research projects in stratigraphy 

and palaeontology have already been suggested in the two previous 

annuaJ. reports of the Su.bcommi ttee. A start has been mad~ on only a 

few of them. The reader is referred to these reports (contained in 

the First and Second Annual Reports of the National Advisory 

Committee on Research in the Geological Sciences). The following 

additional suggestions have been submitted, as indicated, by 

members of the Su.bcommittee and other workers: 

Dr. D. M. Baird, Newf oundland Geological Survey 

A complete list of stratigraphie and other geological 

names came into use in Newfoundland prior to confederation with 

Canada in 1949. Sorne of these are parallel with tenns that can 

be extended from the mainland geology, notably that of Nova Scotia. 

other formations were named by pioneer workers in areas not 

previously explored. Sorne system should be devised by which 

original names are respected where they can be and discarded where 

they are unnecessary or merely duplicate others of more widespread 

usage. The same problem exists in other parts of Canada but is 

aggravated in Newfoundland because of its geographical position and 

the history of geological work. 

Much has been accomplished in recent years on submarine 

sampling d.evices but they seem largely confined to soft-bottom 
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corers and are not well adapted to taking samples from bedrock on 

the ocean bottom. Research on methods of obtaining bottom samples 

and some information on structure would be most useful. How else 

can the structure of the Tertiary of the Grand Banks be solved so 

that oil exploration can be directed intelligently? Perhaps some 

sort of electrically driven gyro-oriented portable drilling rig 

for taking very short cores could_ be devised to sample areas of 

bedrock at the sea bottomo 

Dr. G. S. MacKenzie, University of New Brunswick 

The recent paper by Dr . Vu . C. Gussow on 11 Garboniferous 

Stratigraphy and Structural_ Geology of New Brunswick11 (~ page 63) 

points the way to unanswered and new problems such as the correla

tion of red and other non-fossiliferous beds. Broad study of the 

whole Pennsylvanian basin of central New Brunswick to determine the 

stratigraphy and structure remains a major project. The Ivd.ssissip

pian and Pennsylvanian formations offer an excellent opportunity 

for studies of sedimentary petrography and genesis. Many problems 

remain in Precambrian and pre- Carboniferous Palaeozoic stratigraphy, 

correlation, and structure. 

Dr. G. M. Brownell, University of Manitoba 

Southwestern }Eani toba is structurally part oî the north

east flank of the Williston Basin. The Palaeozoic and Mesoz.oic 

formations present are urdovician, Silurian, Devonian, Mississip

pi.an, Jurassic, and Cretaceouso The Hississippian formations vary 

in thiclrness from O to 1,000 feet wi th an average of 320 feet at 

the Daly field . Ail of the commercial oil in Manitoba cornes from 

the upper unit of the Mississippian, tentatively called the 

Madison. 

The most i mmediate need for research appears to be a 

study of the Mississippian formations , particularly the sub

divisions of the J:adison. Oil accumulation seems to be influenced 
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by both stratigraphie and structural control. Research should include 

insoluble residue, textural, and palaeontological studies. 

Dr. J. B. Mawdsley, University of Saskatchewan 

(1) A detailed stratigraphie study of the Tertiary coal
bearing strata in southern Saskatchewan. 

(2) The evaluation of data collected in search of the 
potash salt basin. 

(3) Volcanic ash deposits in southwestern Saskatchewan. 

(4) Petrology and stratigraphie relationships of the 
siliceous (udanah) shales of eastern Saskatchewan 
and western ~ani.toba. 

(5) Study of the oil-shales of the Colorado series. 

Dr. P. S. Warren, University of Alberta 

X (1) 

(2) 

Investigation of the Lower Cretaceous( 7.).- .f'orma.t.ions·.,in 
the Foothills and under the Plains of western Cana.da. 
This investigation has been under way ~or a consider
able time, both by the Geological Survey of Canada and 
the University of Alberta, but it is particularly 
important to give impetus to the study at this time. 

Investigation of the Rocky Mountain Trench and its 
relation to: 

(a) The edge of the Canadian Shield 
(b) The Rocky Mountains to the east 
( c) The mountains to the west 

(3) Investigation of the Rocky Mountains between Peace and 
Liard Rivers. This must be done before the structures 
of the Peace River basin to the east can be evaluated. 

Most of these research problems would have to be undertalœn 

by the Geological Survey of Canada. 

Dr. H. C. Gunning, University of British Columbia 

Concerning the coastal area of British Columbia, Dr. Gunning 

states, 11We know far too little of the detailed geology and genetic 

history of the late J;lesozoic and Tertiary basins of the Gulf of 

Georgia, Graham Island, and the west coast of Vancouver I sland". 

Dr. Gunning also sa.ys 11 ••• for the bulk of the area 

immediately east of the Rocky Liountain Trench through the entire 

length of British Columbia we have no adequate geologic maps and 
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little or no idea of the stratigraphy and structure••••• We should 

have an adequate long-range carnpaign for mapping this part of British 

Columbia (the western Rockies and Rocky lllountai.n Trench areas), 

starting in the southern or centraJ. part. Bath reg:i.ons (the CoastaJ. 

and the Rockies and Trench areas) contai.n many problems that would 

be excellent for Ph.D. thesis studies. Sorne of the studies would 

yield maps and reports suitable for publication by the Geological 

Survey or B. C. Department of Nines. others would yield funda

mentaJ. information on stratigraphy, structure or petrogenesis of 

interest to the petroleum or mining industry •••••"• 

Dr. V. J. Okulitch, University of British Columbia 

rt·is aesirable that the Geological Survey of Canada 

sponsor the study of the Mesozoic stratigraphy in the Peace River 

area. This would co-ordinate and make public information of 

potential economic importance that otherwise Will remain scattered 

in the files of private companies. 

It is aJ.so desirable to continue stratigraphie and 

palaeontological studies, coupled with structural studies, of the 

Rocky Mountains. The work begun by the Geological Survey north 

of Jasper should be pushed both north and west to prov.i..de additional 

east-west sections of the mountains. Pa.rticular attention should 

be paid to the facies changes in the Cambrian, Mi ddle(?) and 

Upper Devonian, and Mississippian strata. 



- 89 -

THE REPORT OF THE SUBCOl\ïM rrrEE ON 

SJHOLA.RSHIP Al'ID RESEARCH TRAINING 

Presented by Dr. Alan E. Cameron 

Members of Subcommittee 

Dr. A. E. Cameron (Chairman) - President, Nova Sootia Technioal 
Collage, Halifax, N.S. 

Dr. H. S. Armstrong - McMaster University, Hamilton, Ont. 

Dr. P. E. Auger - Laval University, ~uebeo, ~ue. 

Dr. L. s. Russell - National Museum, Ottawa, Ont. 

INTRODUCTION 

The National Advisory Committee at its meeting in Ottawa in 

January 1952, discussed the present inadequate supply of geologists in 

Canada and heard rnany suggestions regarding means of attracting suitable 

students to the profession. It asked the Subcommittee on Scholarship 

and Research Training and Dr. J. E. Thomson of Toronto to study these 

and other suggestions and explore the possibility of carrying out those 

advisable. 

Certain specifiç suggestions included publication of a booklet 

at secondary school level, radio broadcasts to schools about geology, 

and educational and vocational guidance film strips for the higb. 

schools. The Committee felt that an annual survey should be made of 

the number of students studying geology in our universities and that also 

a study should be made of the prospective demand for geologists by 

mining· and o_il companies, governmen t organizat ions, and in the 

academic field. 

It was decided that the Secretary of the National Advisory 

Committee should make the annual survey of students in the universities 

at the sa.me tiine that he circulates the request for information on 

research in hand, The Subcommittee on Scholarship and Research 

Training was asked to investigate the suggestions regarding 

interesting high school students, and Dr. J. E. Thomson of Toronto 
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was requested to co-operate with the Subcommittee in these and other 

investigations. 

The Sub-committee is pleased to be able to report some progress 

in these ma.tters and wishes to express its thanks to the Secretary of 

the National Advisory Com.i~ittee and to Dr. Thomson who were largely 

responsible for the progress made. The Secretary's report on the 

registration of students in geology in the universities is attached 

hereto. In part, through his efforts, also, a vocational guidance film 

strip on geology is be ing prepared by the National Film Board for the 

Department of Mines and Technical Surveys. Dr. Thomson has contributed 

most of the section on Vocational Guidance . 

VOCATIONAL GUIDANCE 

The Canadian Legion Educational Services have published a 

pamphlet that contains a section on "geologists" and there are other 

similar pamphlets available from the United States. A well written and 

illustrated ?5 page booklet has recently been published by the Boy Scouts 

of America as one of their Merit Badge Series. It covers the origin of 

the earth, rock weathering, the different kinds of rocks, ore deposits, 

and the development of life on the earth, and has a final chapter on 

geology as a profession . This booklet, however, is not available to 

Canadian Boy Scouts. 

Many professional bodies have prepared attractive informational 

pamphlets or booklets for vocational guidance of téaohe~s, ·but 

little has been done to popularize geology. The Canadian Department of 

Labour, Ottawa, has published a booklet in the Canadian Occupation 

series entitled "Oareers in Natural Science and Engineering" and t his 

includes three pages on the geologist. The "Profession of Engineering 

in Canada 11 prepared by the Engineering Institute of Canada mentions 

mining geology as a branch of mining engineering. These books treat all 

professions on an equal basis and do not pretend to popularize geology 

or answer the many questions a young man would ask before choosing 
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geology as a profession. 

There is a real need for a booklet or pan1phlet outlining the 

possibilities of geology as a profession in Canada along somewhat 

the same lines as the booklet on geology recently published by the Boy 

Scouts of America. Ta be attractive to the secondary school student it 

should be brief, non-tecbnical, well illustrated, and emphasize the 

living and working conditions in the different areas of geological 

specialization. The different phases of geological endeavour such as 

petroleum; metal exploration and mining; government surveys; teaching; 

research, and other specialties, should be enumerated. Geophysics 

oould be included unless the geophysicj_sts wish to prepare a seps.rate 

publication. Inasmuch as geology and geophysics are so closely allied 

in the practical field, an~ booklet on geology should include at least 

a section on geophysics. 

The Subcommittee suggests that the gathering of information 

for such a booklet should be undertaken as a co-operative effort on the 

part of the members of the National Advisory Committee, with compilation 

by the Secretary or an alternate named by the Geological Survey of Canada. 

The Geological Survey appears ta be the best body to publish such a 

booklet. 

The Subcommittee, therofore, suggests that the National 

Advisory Committee recommend the preparation by the Geological Survey 

of Canada of a booklet on "Geology as a Profession" with the purpose 

of interesting young Canadians in geology. The publication should 

be so design.ad that it will be useful for vocational guidance teachers 

in the secondary schools. 

Because geology and mineralogy are not taught in secondary 

schools, the teachers are less appreciative of geologists and their 

work and so cannot be expected ta emphasize the career possibilities 

in this field. "Open-house nights" for high school students at 
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universities; "career-nights", with talks b y geologists at high schools, 

as well as the vocational guidance film strips already mentioned, are 

obvious and practical methods for advancing an interest in geology. 

Many of the mining industries make special efforts to interest the 

high school students ,üthin their communities by visits to mine or 

industrial plants and talks to the high school students. The Subcommittee 
• 

suggests that the geologists on the staffs of these industries can 

play a major part in student guidance to geology in these areas. 

SUPPLY AND E'l'.!PLOYMENT OF GZOLOGISTS 

The survey of Canadian geological students by the Secretary of 

the National Advisory Committee has been referred to and is attached 

to this report. The Engineering Insti tute of Canada makes an an.nual 

report on student enrolment in engineering at Canadian universities. 

At the request of the Chairman of this Subcommittee the Institute has 

included a survey of students 1n geology and mineralogy. The survey 

for 1952-53 can be found in the "Engineering Journal", vol. 35, No. 12, 

December 1952, p. 1326. 

The two surveys, particularly at the undergraduate level, are 

1•,orth consideration. The survey by the Secretary covers registration of 

geology students in only the last 2 years of course work but includes 

both Arts and Science, and Engineering geology students. It shows a 

possible total of 254 geology graduates by 1954 of which 186 are Arts 

and Science and 66 are Engineering students. 

The survey by the Engineering Institute covers only the 

Engineering geology students but includes those in the first 2 as well 

as last 2 years. It shows a total of 119 prospective engineering 

geology graduates by 1956. As the other survey indicates 66 prospective 

graduates by 1954, a decrease in graduates after 1954 is indicated. 

Similar fi gures for Arts and Science geology students are not available, 

but if comparable it would seem that interest in geology as a 



- 93 -

profession is decreasing rather t han increasing. 

This Subcommittee has been abl e to give only casual consi

deration to the lar ge problem of possibilities for employment for 

geologists. In general, it can be said that there are ample Op) ortunities 

for summer employment and considerable opportunity for permanent 

employment in the Dominion and Provincial Government departments. All 

report that more work would have been done if more staff had been 

available. To what extent lack of applicants has been due to salary 

offerings is hard to determine but it is generally true that the 

goverrunent services pay much less than the going rate offered by 

industry to undergraduates and recent graduates. 

Significant figures are not available for industrial or 

educational needs. It is worth noting, however, that British Columbia 

reports that "the current decline in market value of lead and zinc, has 

led to the closure of several producing mines in British Columbia, and 

to a serious curtailm.ent in the activities of a number of exploration 

companies. This, in addition to the continued unsatisfactory condition 

of the gold mining industry has thrown a number of geoloeists out of 

work at a time of year when seasonal activities are normally at a low 

ebb. Fortunately, this condition is off-set somewhat by continued 

expansion in the petroleum indust ry, particularly in northeastern 

British Columbia". 

MA.STER' S DEGREE 

Although t he foregoing topics formed the major subjects 

for consideration by this Subcommittee during the past year some 

thought has been given the question of scholarship and training at 

the university levelo 

The Subcommittee believes t bat the departments of geology 

of t he universities of Canada should closely examine their program 

of studies for t he Mast er's degree. The Subcommittee feels t he 
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universities should guard against any tendency to make work for the 

degree largely lecture courses and laboratory instruction with only 

minor emphasis on original or thesis work . This Subcommittee would be 

the first to admit that much new ''geological science" cannot be 

oovered in the undergraduate courses. Nevertheless, Master' s work is 

"training for research" and an appreciable part should be research, 

i.e., original investigation. If the Master's degree were only 

preliminary to the Ph .D. degree a pure study course might be best 

because the student needs the information and will have the chance for 

research later. However, the ~aster's degree completes the professional 

training for many students and its possession should be evidence that 

the student bas shown aptitude for original work and thinking. 

The Subcommittee believes it is dangerous to consider the Master'e 

degree as only a way-station on the ma.in line to a Ph.D . degree. Care 

should also be taken that it is not given as a substitute for a Ph.D. 

degree to a man who does not quite measure up to Ph .D. standards. The 

Master's degree can and should be recognition of distinct achievement 

beyond the baccalaureate; only if it is so considered by the universities 

can it be expected to have any signifioance in the outside world. 

It is worthy of note that the Master's degree has a definite 

sales value today. At the Defence Research Board and the National 

Research Council starting salaries for holders of iJaster's degrees are 

f450 . a year higher than .those pa i d holders of Honours Bachelor 

degrees. This is recognition of added worth arising from the previous 

experience in researoh or original investigation that the new employee 

is assumed to possess. The Subcommittee believes that to justify this 

increased salary the product of the university at the Master's level should 

have spent an appreciable time at, and shown aptitude and initiative 

in, original work. 
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APPENDIX 

SURV.liiY OF CANADIAN GEOLOGICAL STUDENTS ATTENDING 

UNIVERSIT rus JN O.A!"'WJA AND GRADUATE OOHOOLS 

IN THE UNITP..ill STATES - 1952-53 

SUMMARY 

Canada 

Arts and 
Science 

Undergraduates 

Expected to graduate 1953 83 
Expected to graduate 1954 98 

Graduat es 

Candidates for hi aster' s degree 1953 29 
Candidates for Master's degree 1954 37 
Candidates for rliaster' s degree 1955 2 

Ph,D. candidates 1953 
Ph,D. candidates 1954 

United States 

Graduat es 

Oandidates for Master's degree 1953 
Candidates for Master's degree 1954 

Ph.D, candidates 1953 
Ph,D. candidates 1954 
Ph.D, candidates 1955 

Engineering 

29 
38 

12 
9 

Total 

112 
135 

41 
46 

r!7 
19 

3 
1 

31 
19 
15 
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GEOLOOICAL SI'UDENTS lN CANADIAN UNIV..illSJTTI;S, 1952-53 

Undergraduates 

University Arts & Science Engineering 
3rd year 4th year 3rd year 4th year 
( graduate (gradua te (graduate (graduate 

1954) 1953) 1954} 1953} 
Number Num.ber Number Num.ber 

Acadia 8 5 

Alberta 16 13 1 

British· Columbia 13- 13 10 8 

Dalhousie 

Ecole Polytechnique 4 3 

Laval 4 1 

Manitoba 5 10 2 5 

McGill 15 12 

Mo:M.aster ? 5 

Montreal 3 3 

Mount Allison 4 4 

New Brunswick 9 5 

Q,ueen' s 3 2 5 4 

Saskatchewan 3 8 2 

St. Francis Xavier ? ? 

Toronto 1 1 5 5 

Western Ontario 4 3 

98 83 38 29 
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Graduate Students 

University 
2 . 

Alberta 

British Columbia 

Dalhousie -

Laval 

Manitoba 

MoGill 

Master's 
(Arta and So-ienoe) 

Expect to 
receive degree 

·· 1953 1954 1955 

3 

4 

1 

3 

7 

9 

5 

2 

9 

6 

2 

llcMaster 1 -

New Brunswick 4 

Queen' e 

Saskatchewan 

Toronto 

Western Ontario 

2 

2 

4 

29 

2 

1 

3 

37 2 

Master's 
· ..:(Engineering) 

Expeo·t to 
reoeivè degree 

19f:>3 1954 · 1955 ·· 

l 

l 

4 

3 

3 

12 

l 

6 

2 

9 

Ph.D 

Expeot to 
reoeive degree 

1953 1954 1955 

1 2 

ll , 9 . 3 

4 4 _ 2 

11 4 

27 19 5 

GEOPHYSIDS Sl'UDENTS m CANADIAN UNIV'".l!iRSfl'IES, 1952-53 

Undergraduates 

University 

Toronto 

Geophyéios 
(Arts and Science) 
3rd year 4th year 

Number Number 

3 l 

Geophysios 
(Engineering) 
3rd year 4th year 

Number Number 

l 
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.. -Graduate Students 

University 
Ma.ster's 

(Arts ~nd · Soïence) 
Master1 s 

{Engineering} Ph.D 
hpeot -to 

reoeive degree 
1953 1954 

Expeot to 
reoeive degree 
1953 1954 

·Expect to 
:oeceive degree 
1953 1954 1955 

Toronto 

British Columbia 

4 

3 

2 

5 

CANA.DIAN GEOLOGJDAL eruDENTS ATTENDING 

GRADUATE SCHOOLS IN THE UNJl'ED srATES 

University 

Cal if. Inat. Technology 

Univ. of California 

Univ. of Chicago 

Colorado School of Mines 

Columbia Univ. 

Cornell Univ. 

Harvard Univ. 

Univ. of Illinois 

Indiana Univ. 

Ma.sa. Inst. Technc-logy 

Univ. of Michigan 

Univ. of Minnesota 

Northweatern Univ. 

Ohio State Uni V. 

Pennaylvania State 

Princeton Univ. 

Wash ington Univ. 

Univ. of Wisconsin 

Yale Univ. 

Candidates for 
Doctorate degree 
Expect to receive 

degree in 
1953 1954 1955 

1 

2 

3 

1 

2 

2 

1 

2 

2 

3 

1 

2 

1 

2 

3 

2 

1 

1 

1 

2(?) 1( '?) 

2 

l 

6 

31 

1 

2 

2 

19 

1 

2 

___ l . 

4 

4 

2 

l 

15 

Candidates for 
Master' s degree 
Expect to reoeive 

degree in 
1953 1954 1955 

l 

1 

1 l 

3 1 

3 
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REPORI' OF THE SUOOOMMrrTEE 

ON STUDY OF BA'IBOLITHS 

Presented by Dr. G. s. MaoKenzie 

JNTRODUCTION 

The need for comprehensive studies of batholiths has been 

stressed by the Subcommittees on Structural Geology and Petrology, 

Mineralogy, and Chemistry. The National Advisory Committee at ite 

January 1952 annual meeting expressed agreement that such studies 

are needed, and as t hey transgress the fields of several eubcommittees 

a special subcommittee composed of Dr. J. E. Gill ari.d Dr. G. s. 

MacKBnzie was appointed to inquire into and suggest specific lines 

of research to do with batholiths and similar granitic intrusions. 

CURRENT AND RECENT WORK 

Two comprehens1ve studies of batholiths were initiated in 

1952. In British Columbia the British Columbia Department of Mines 

began the detailed mapping of the Kemano-Tahtsa tunnel that is being 

driven through several miles of the Coast Range batholith, This and a 

parallel geothermal study of the tunnel are outlined elsewhere in this 

report ( page J2 ) • 

In northwestern Quebec the Geological Survey of Canada 

began a systematic study of the Lacorne batholith. The project is under 

the supervision of Dr. K. Dawson , who gives the following outline of 

its scope. 

(1) Field investigation and collection of specimens. 

(2) Laboratory work 

Trace elements 

Identification and distribution 

Distribution of z irconium 

Structural data 

In country rocks 

In batholith 
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Magnet ic data 

Study of available magnetometer data 

Determination of magnetism of specimens 

Contact metamorphism 

Specific gravity data 

Petrology 

Description 

Modal distribution of quartz and K-feldspar 

C olour index 

Heavy accessories 

Radioactivity 

Alpha scintillation counts 

Nuclear track plate counts 

Chemistry 

Mineralogy 

Dr. Dawson reports that all the above aspects are being inves

tigated with the exception of the heavy accessory minerals, which 

it is hoped to begin in 1954. Hork on the trace element distribution 

is being done at ~ueen's University. 

It is hoped tho path of the late hydrothermal solutions in the 

magma may be traced by the distribution of the zirconium and the 

radioactivity. This would indicate where the wall-rocks are theoreti

cally most likely to contain orebodies, and hence the best prospecting 

areas. 

During the field season of 1953, the structural features of the 

bat holith will be investigated more fully. It is hoped to publish in 

1953 a preliminary paper with a map showing the effeot of the batholith 

on the earth's magnetic field. 

Dr, Dawson mentions the problem involved in storing the suites 

of specimens for such studies. Five hundred or more rock specimens 

have been collected from the Laoorne batholith alone. These specimens 
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are available for study of other aspects not covered by the present 

project by workers in universities or other research organizations. 

In addition ta the two studies mentioned above, other researoh 

on batholiths includes the study of trace elements of the batholiths 

of the Kirkland Lake area by the Ontario Department of Mines and 

at the University of Toronto and of the granites and pegmatites of 

the Oharlebois Lake area, Saskatchewan, at the University of Saskatchewan. 

In N~w Brunswick a study of the Devonian intru siens of the southern 

part of the province is under way at the University of New Brunswick. 

Studiea of the St. Stephen basic and nearby granite masses, the 

southern and eastern part of the main batholith, and of a dioritic 

pluton eaat of the main batholith have been completed. During the 

aumrner of 1953 it is hoped to extend the study of the northern and 

central intrusions and expand the scope of the work, and ta correlate 

the intrusions with the results of aeromagnetic surveys. 

RECOMMENDAT IOJ:...1$ 

Only a limited number of batholiths can be comprehensively 

studied; therefore, they should be selected with care. It is most 

desirable that those selected be as '.Ta.ried as possible in age, in 

geological and structural relations, in depth of erosion, complexity 

of composition, num.ber and diversity of apophyses and related intrusions, 

in associated mineral deposits, and in kj_nd and degree metamorphism. 

The comparative study of batholiths of apparently igneous origin 

with those of metamorphic origin should be undertaken. Do batholiths 

of diverse origin vary from each other in content and distribution 

of trace elements, magnetic properties , and in many of the other 

aspects mentioned above? 

This Subcommittee reconmends: 

(1) That present prccrams of study of batholiths be 

continued and expanded. Batholiths ta be studied in the future 
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ahould differ from those presently being studied along the lines 

Ill8lltioned above. Suitable batholiths would be a metamorphic batholith 

in the Grenville subprovince, a Mesozoic Cordilleran batholith, an 

Acadian or Appalachian batholith in southeastern ~uebec, Gaspe, 

New Jrunswick, Nova Scotia, or Newfoundland. The atudy of a Newfoundland 

batholith might particularly stress all aspects of the relation of the 

fluorite deposita toit. 

(2) That the provincial geological surveys, the universitiee , 

and other provincial research organizations initiate ~ther studies 

of batholiths and also asaist those at present under way. 
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REPORT OF THE SUOO OJ.vll.UrTE.E 

ON GEOLOGICAL PUBLICATIONS 

Presented by Dr. J. E. Hawley 

At the 1952 annual meeting of the National Advisory Committee 

on Research in the Geological Sciences, a subcommittee was appointed to 

ma.k:e a survey of geological publications in Canada, with especial 

reference to the outlets for publication of papers embodying results of 

research on geological problems as opposed to descriptive areal studies 

of either a regional or local character, which bulk large in the reports 

of various Provincial and Federal geological surveys. However, because 

the latter contain the results of both field and laboratory study that 

add greatly to our knowledge, they are included in the following brief 

statistical study of geological publications in Canada over the 5 year 

period of 1947 to 1951 inclusive. 

PUBLICATIONS lli CANADIAN PERIODICAIS 

Canadian outlets for publication of papers on geological 

research include particularly the Transactions of the Canadian Instituts 

of .Mining and .Metallurgy, the Transactions of the R-:..fal Society of 

Canada, and the Proceedings of the Geological Association of Canada, 

the latter dating only from 1947. Cessation of publication of 

Contributions to Canadian Mineralogy, University of Toronto Press, 

in 1948· was unfortunate, but its place has been taken by a Canadian 

number in the American Mineralogist, the Journal of the Mineralogical 

Society of America. 

Articles of a more general geological nature that apply 

particularly to mining and exploitation of our natural resources are 

published in at least four magazines, including the Canadian Mining 

Journal, the Precambrian, and the 'Jestern Miner. 
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A summary of the number of geo:i,6gical papers published in Canada over 

the 5 year period 1947-~l is given in Table I. The total yearly average 

of eighty papers appears impressive but the number dealing with 

specialized research in the geological. sciences is not great; it 

probably does not exceed forty a year. 

TABLE I 

Geolo ical Publications in Canadian Transactions Journals and Ma azines 
1947 - 1951 

Average per 
Years Total year 

Roy. Soc. Canada (Sec. IV) 1947..:;51 43 8.6 
( 1950-52) 17 5.4 

Geol. Assac. Canada 1947-'51 26 5.2 
Cont. Can. Mineralogy 1946-47 21v 10.2 
Univ. Toronto 

10~ Can. Inst. Min. Tulet • 1947-51 21.a 
Can. Min . Jour. 1947-51 116 23.3 
Precambrian Mag. 1947-51 28 5.6 

80.1 

k L~cluding articles of general g~ological interest and on industrial 
mberals and geophysics. 

v Ceased publication in Canada - See Table II, American Mineralogist. 

The Transactions of Section IV (Geological Sciences) of the 

Royal Society of Canada, because of high costs of printing, has in recent 

years handled an average of about only five papers a year, though many 

more have been available for publication. If changes were made in the 

format and paper, some savings could be made and the nurnber of articles 

considerably increased. 

The Proceedings of the Geological Association of Canada over the 

5 year period of its existence, has contained an average of only five 

papers a year. This Association might well expand the Proceedings as 

rapidly as possible and formulate a more positive policy on publication 

of papers on research in the geological sciences in Canada. 
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The Transactions of the Canadian Inf!titµte of Mining and 

Metallurgy, serving as it does so ma.ny divisions other than geology, 

has long ma.intained an excellent record of geological publications. 

It bas a wide circulation and will no doubt continue as a very 

des~rable medium for publication, but beoause of the demanda of 

the other divisions of the Institute it is doubtful if much inorease 

fn the. number of geological papers can be expected. 

The Canadian Mining Journal publishes a large number of 

papers of a geological nature, nota few of which embody_ results of 

original research. On the suggestion of this Subcommittee, the editore 

of this Journal have agreed to publish during the coming year abstraots 

of unpublished Master's and Doctor's theses to the number of 96 abstraots 

ot 150 words each. Such a service makes possible the publication ot 

results of research that otherwise might remain buried in university 

libraries. It will be of value bath to geologists engaged in researoh 

and to field geologists who find it difficult to keep posted on new 
· '• 

advances in the sciences. 

Geological papers of considerable interest and merit bave 

appeared from time to, time in the Precambrian and Western Miner magazines. 

Such papers are primarily devoted to geological discussions relating 

directly to the search for ores. 

GEX>WGIDAL PUBLICATIONS BY CANf.J)IANS IN FOREIGN PERIODICAIS 

A survey of nine foreign geologic.~l and mineralogical 

publications, seven of which are published in the United States, 

shows that they contain over the 5 year period a yearly average of 

thirty-two papers and notes by Canadien authors (Table II). The 

greater number of these papers are on mineralogical tapies and 

economic and petroleum geology. Canadians cannot but be ·grateful 

for the assistance so rendered by the American Mineralogist (supported) 

by the Geological Society of America), the Journal of the Society 

of Economie Geologists, and the Lmerican Association of Petroleum 

Geologists. 
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TABLE II 

Geological Papers by Canadians in Foreign Journals 

(1947-1951 inclusive) 

Years No. Average 

Bull. Geol. Soc. Amer. 1947-51 11 2.2 
Amer. Jour. Sei. 1947-51 11 2.2 
American Mineralogist 1947-51 49 papers 11.4 

8 notes 
Journal of Geology 1947-51 2 papers o.s 

2 notes 
Economie Geology 1947-51 32 6.4 
Am. Geophys. Union 1947-51 11 2.2 
Am. Assoo~ Petrol. Geol. 1947-51 35 7. 
Mineralogical Magazine 1947-51 2 0.4 
Geological Magazine 1947-51 (' 0 

32.6 

It is highly desirable that Canadian geologists continue to 

publish papers in foreign journals to at least some extent. However, 

Canadians are making a real and increasing contribution to the geological 

sciences and the tiine may came when they will need to share more adequately 

in the cost of the publication of the results of their research. It is 

clear that at present the facilities are quite inadequate in Canada for 

the yearly publication of the thirty odd papers that Canadians send 

elsewhere. 

It is to be noted with some regret that publication by Canadians 

in British geological journals has now dwindled to an insignificant figure. 

GOV~ GEOLOOICAL .PUBLICATIONS IN CANA.DA 

To oomplete the survey of publications of geological articles of 

various types data have been gathered from the Geological Survey of Canada 

and the provincial surveys on the number of reports, memoirs, bulletins, and 

misoellaneous papers that have appeared over the 5 year period of 1947-51. 

These are listed in Table III. 
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TABLE III 

Government Geological Publications 1947-51 

Memoirs or Preliminary Bulletins, Total Yearly 
Government geological reports mise. average 

reports 

Geel. Surv. , Canada 16 142 l? 175 35.0 
Newfoundland 7 7 l.4 
Nova Sootia 39 39 7.8 
New Brunswick 8 8 l.45 
Q.uebeo 23 56 2 :? 16.35 
Ontario 29 33 4 13.2 
Manitoba 29 2 31 6.2 
Saskatchewan 21 21 4.2 
Alberta 9 9 l.8 
British Columbia 18 18 3.6 

455 W.-

* Not included - 16 articles by Ontario Dept. Mines in Canadian Mining 
Journal 1950. 

No lengthy comment on governmental geological publications is 

necessary. Much may be said for the issuing of preliminary reports 

each year eo that results of new surveys and maps are made quickly 

available to the mining industry. Memoirs and bulletins of the Geological 

Survey and provincial surveys have always maintained an exoeptionally 

high standard, which it is hoped will continue. The total yearly 

average of over ninety publications issued by the Geological Survey of 

Canada and the provincial surveys is indeed impre ssi ve. 

SUUMA.RY 

Yearly average 

Geological papers and notes published in transactions 
or proceedings of Canadian societies and in 

Can.adian magazines . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 80 
Geologioal papers published by Canadians in 

foreign periodicals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
Geological publications by Canadian goverrunent 

depar-t.ment s • • . . . • . . . . . . . . . . • . . . . . • . . . . . . • . . . . . . . • • 91 

The number of geological papers published in Canada over t he 
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past 5 years is considerable, but this study shows that there is need 

for additional outlets for articles dealing particularly with results of 

geological research. The publication by Canadians of some thirty papers 

a year in foreign journals does not place an undue burden on them, 

and such papers are probably welcomed, but the time will no doubt soon 

come when many of these should be published in Canada with Canadian funds. 

Expansion of publication facilities in the Transactions of the Royal 

Society of Canada and the Proceedings of the Geological Association of 

Canada is recommended. 

The editors of the Ganadian Mining Journal are to be commended 

for their co-operation in offering to publish abstracts of the geological 

theses of Canadien graduate students. 
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REPORrS OF Tl:Ll SUBCOi\'iï.U'ITEE 

ON OO-OP.i.;RATIVE RESEA.HCH 

T~e National Advisory Committee is anxious to promote co-operative 

research projects sponsored jointly by industry (mining and oil exploration 

compar.ies), the universities, and government organizations. At the 

January 1952 meeting of the Committee Dr. H. H. Beach and Dr. D. R. Derry 

were asked to study ways and means by which the Committee might promote 

geological research projects of this type. 

Dr. Beach and Dr. Derry prepared separate reports, which were 

presented at the April 1953 meeting of the National Advisory 

Commit tee. In the se reports Dr . Beach deals with co-operati ve research 

as it applies particularly to the petroleum exploration companies 

and Dr. Derry as it applies to the metal mining companies. The 

reports follow. 

CO-OP::,.RATIVE RJ!!SZ :\RCH AND 'l'It:); P:i!;TROLEUi INDUBrRY 

By Dr. H. H. Beach 

The remarks that follow were formulated after discussions 

with many persans representing a cross-section of the exploratory 

divisions of petroleurn industry. The writer accepts full res

ponsibility for the interpretations drawn. 





- 109 -

Ce-operative Research 

Co-opera.tive research might be defined as the uniting of 

organizations of diverse major interests to investigate some natural 

phenomenon with the expectanoy that the results attained will be mutually 

benefioial. Such research must be purposeful, not "research for research's 

sake". To be effective, research projects should be assigned periodio 

deadlines, when interim results are reported, pennitting, where desira.ble, 

ra-orientation of the scope of the problemo 

There seems a general concensus that the oil industry could be 

attracted to co-operative effort in research with universities and 

governmental scientifio bodies provided that: 

(1) A satisfactory solution of the problems investigated can 

have some practical application to the oil industry as a whole; 

(2) The results in whole, or in part, are reported inusable 

format specific intervals of not more than 6 months, and the results 

be made available simultaneously to industry as a whole. 

Universities and governmental bodies could be expected to 

provide: 

(l} Research personnel and technical and administrative 
supervision 

(2) '.Laboratory and library facilities 

(3) Means of publication 

(4) A part of the funds required to pursue the research 

Oil oompanies could be expected to provide: 

(1) Preliminary analyses of problems worth investigation 

(2) Consultation in the direction the inquiry should take 

(3) Basic data, specimens, samples, and other material 
necessary for the research 

(4) Facilities for field study 

(5) Part of the funds required 
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Funds for Co-operative Projects 

Most of the points listed are readily appreciated and need no 

elaboration. The matter of funds, so vital to such ventures, needs 

amplification. It seems desirable that certain all too p_revalent miscon

ceptions be clarified. Few industries require such prodigious amounts 

of capital in the prosecution of business as oil exploration. The man 

on the street "just knows" that the profits are likewise eno:r:nous. There 

1s probably nota single major oil company exploring in western Canada 

that could today come within $10,000,000 of showing a profit on its 

exploratory ventures. This is despite operations extending over periods 

as long as 35 years. It is economically possible to carry on in the red 

year after year only v~hen such losses are absorbed in successes of total 

operations apread continent-wide or throughout the world. This is nota 

cry of poverty. Western Canada offers excellent potentialitiea for 

finding oil in commercial quantities. \'Jith reasonable success a company 

has good prospects of ultimately operating at a profit there. 

Manifestly, little or no research could be accomplished if the 

funds required were to come from profits at the present time. Thus, 

managements of oil companies owe it to the shareholders, wb.ich are an 

appreciable percentage of the general public, to allot funds only if soma 

tangible benefit to the organization can be expected. Companies must 

regard contributions of funds to co-operative research on the basis of 

sound investment, not on sentimental or altruistic grounds. 

In the matter of aid te govern.mental bodies that might co-operate 

in research, the general feeling seems to be that fulfilment of the first 

four provisions is all that can reasonably be expected of industry for 

most projects. The heavy taxes paid by the companies should provide funds 

for most government sponsored research projects. 

It is appreciated that universities would require that a fairly 

large percentage of the funds for any specific worth-while project be 

provided by industry. This might be accomplished either through individual 
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oompany contributions or through som.e form of general assessment levied 

by some such organization as the Canadian Petroleum Association. The 

J,.atter oourse has many advantages in tha.t commit tees of that body, 

representing as it does virtually the entire petroleum industry in 

western Canada, could recommend worth-while projects and arrange realistic 

oo-operation in providing basic data and study material . Under such · 

a setup a few worth-while projects could be dtvised each year and the 

lista presented to universities for consideration. 

In like manner, governmental research bodies could be made 

aware of desirable research projeots. 

These generalities can be emphasized by a few specific examples. 

Co-operation with Governmental Research Groupa 

For many years the Geological Survey of Canada was universally 

reoognized in wester~ Canada as the body most competent to rule upon 

desirab~e stratigraphical nomenclature and in matters related to 

geological age and correlation of strata. Concomitant with greatly 

increased geological activity in the West, the Survey has seem.ed content 

tolet this task be assumed largely by local geological societies and 

even individuel companies and sample service organizations. The urgenoy 

of obtaining a desirable formation nomenclature undoubtedly justified 

to som.e extent non-governmental organizations stepping into this role. 

Continuation of such practioe is dangerous and could easily lead to a 

terminology tha.t will net stand the test of time. This condition 

happened in the early days of Turner Valley with the use of sooh 

terme as "Dakota", "Benton", and "Madison"; all are accei;table names 

in Montana, but unjustified in Alberta. If the Geological Survey 

would again assume the role of disinterested arbitrator in such 

matters, the co-operation of the industry would almost certainly 

be forthcoming. Every geological system and, indeed, nearly every 

fonnation is in dire need of careful definition and description. 
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The need of a lexioon of geological names for western Canada is apparent. 

Its preparation could be accomplished in reasonable tim.e if the task of 

basic research were apportioned out to all organizations employing mature 

geologists, 

'l'here are scores and probably hundres of maps issued in past 

years by governmental bodies that are not generally known to practicing 

geologists, because they have never been catalogued in readily usable 

form. 

Co-operation with Universities 

As exarnples of projects that oould be tacklâd by universities 

with financial and practical assistance from the oil industry, the following 

merit consideration. The problems are légion, however, and the oil 

industry needs the solutions. It only remains to effect a practica.3:,r 

liaison between the fully competent scientific institutions of Canada and 

its petroleum industry. It is not implied that all or even any of the 

projects outlined by the writer ,~ould meet with universal appeal from 

industry. Any such selection must await the creation of a disinterested 

body capable ·of co-ordinating diverse opinions of operators. 

E:x:arnples: 

(1) The process of dolomitization of limestone reefs 

( 2) The palaeo-ecology of reefs 

(3) The origin of chert and its environmental implications 

(4) The mechanics of sand lens disposition in predominantly 

marine environments 

(5) The major facies changes in different geological systems 

( 6) The origin and depos i t ion of primary and sec ondary anhydrite 

( 7) The geological significance of anhydrite in carbonate rocks 

(8) Criteria for the determination of the age of earth fluids 

relative to their reservoirs 
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Conclusion 

It is suggeeted that the Canadian Petroleum Association be 

invited by the National Advisory Committee to express its views on 

the feasibility of participating in co-~perative research projects 

along the lines suggested in this report. 

CO-OPERATIVE RESEARCH 

By Dr. D. R. Derry 

It should be realized at the start that many of the larger 

oil and mining companies carry out research on geological problems and 

that in many cases this research goes beyond problems of direct commercial 

application. Such cases, however, are not within the scope of the present 

investigation, because although the companies may permit publication of soma 

of the results, such research is entirely their own. The National Advisory 

Committee is interested in promoting the type of research that would not 

normally be undertaken by any one company but that might be of interest 

to them as a co-operative project, particularly if the personnel and/or 

part of the cost were supplied by a research organization. 

One suggestion might be that a special research fund be raised, 

to which b?th companies and .the govern.ment should subscribe and which 

would be available for investigating broad problems affecting several 

companies. It is felt, however, that such a fund would not reoeive wide 

support from most companies because of the uncertainty as to how and on 

what problems the money vmuld be spent. It must be remembered that 

those who make the decisions in budget matters in mining and oil companies 

are rarely geologists. Therefore the company geologist must actas 

advocate and have strong specific arguments to obtain support for a 

project. A specific problem is much more likely to get financial 

support from a company than a general program of research , E. ~-·.pecially 

if it is pointed out that a governmental organization i s paying 

part of the cost. 
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It is obvious that if a governmental organization is paying part 

of the cost the problem selected should be one that is of interest to 

more than one company, otherwise cri~icism of a political nature is apt 

to arise. Having selected a problem of interest to several companies a 

geologist must be found who is interested enough in the problem to 

personally sell it to the companies likely to benefit. A circular latter 

would not have the d_sired result. 

It would seem that the first step would be for the National 

Advisory Committee to go on record as favouring such co-operative projects. 

The following are types of problems of interest to mining 

companies that might be suitable for co-operative effort: 

(ll A study of the depth and attitude of the buried parts of the 

Sudbury eruptive, by investigation of both the bottom of the norite and 

the top of the micropegmatite by geophysical methods and structural studies. 

(2) A study of the Rocky Mountain Trench, its attitude, origin, 

ond relation to the centres of mineralization along the west side. 

(3) Problems connected with the Coast Range batholith, the 

r. roof pendants" within it, and the associated ore deposits. 
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APPEï'IDIX. I 

GEN::ifil.Lu. CONDITIONS GOVi.;RN ING AWARD 
OF GRANTS FOR GEOLOGICAL RESEAR:;H TO CANADIAN UNIVERSITIES 

(1) Grants are made to stimulate and support geological research in 

Oanadian universities on the basis of recommendations made by the 

National Advisory Committee on Research in the Geological Sciences. 

(2) Consideration will be given only to applications from members of 

university staffs. Such applications must be signed by the head 

of the department concerned and the executive head of the university. 

(3) Grants are made only for the actual expenses of the investigation. 

They are not to support a member of the university staff in carry

ing out the investigation but may be used in whole or part for the 

paynient of assistants, 

(4) Grants may provide for purchase of special apparatus essential for 

the proposed investigation but not for the purchase of apparatus 

that a well-equipped laboratory should possess. 

(5) The applicant shall furnish all information requested on the 
l 

application form provided 

(6) Grants are made for a specific purpose and are to be used for that 

purpose only. If the grantee desires to change, in any rnanner, 

the subject of his investigation, he must make application for 

approval to have the grant made available for the altered investi-

gation. 

( 7) A report of progress is to be made semi-annually and v1henever 

requested by the Geological Survey of Canada . 

1 
Application forms may 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 received from the Geological Survey of Canada. 

(9) Equipment purchased out of moneys provided under a Geological 

Survey of Canada grant is to be used for the particular project 

for which the grant is provided. An annual report is required 

on the equipment so purchased stating its condition and the use 

that is being made of it. On completion of the project, the 

equipment may be required to be retumed to the Geological Survey 

of Canada. 

(10) Funds shall be administered through the business office of the 

university. A certified statement of expenditures r 6ainst each 

grant shall be furnished annually to the Geological Survey of 

Canada by the university. 
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APPENDIX II 

GZOLOGICAL SURV].Y OF CAl.'LJ)A Rc!:SEARCH 
GRANTS TO CANADIAN UNIVERSITIES 

1952-53 

UNIVERSII'Y OF BRITISH COLUMBIA 

Biogeochemistry of Manganese, Iron, and Magnesium 

Applicant - Dr. H. V. 1iarren Amount - $1,750 

Stabili ty of Iv.iinerals under Hydrothermal Condi tiens 

Applicant - Dr. W. H. 1'Jhyte 

UNIVERSITE IAVAL 

Refinement of Approximate Optical Data 

Amount - J l,000 

Applicants - Dr. P, E, Auger and Dr, F. F. Osborne 
Amou:nt - ,ip2,ooo 

UNIVERSITY OF MANrI'OBA 

Induced Radiation in Rocks, Minerals, and Ores and Radioactivity 
Distribution about Manitoba Batholiths 

Applicants - Dr. G, Brownell and Dr, H. D. B. Vfilson 
Àmount - $2,600 

MCGILL UNNERSITY 

Investigation of the Origin of Fracture Patterns in Heterogeneous 
Media 

Applicant - Dr. J. E. Gill Amount - $ 790 

Distribution of. Ca, Na, K, Fe, and Mg in :Altered Zones around 
Sulphide Mineralization 

Applicant - Dr. J. E. Riddell Amount - i 770 

Assimilation of Copper, Zinc, and Lead by Trees and Lasser Plants 
in Eastern Canada 

Applicant - Dr. J. E. Riddell 

MJivîASTfu"1 UNIV.GRSITY 

Amount - <lP 300 

Relative Importance of ~iicro-fossils I Tree and Non-tree Type, 
In Recent Deposits 

Applicant - Dr. A. Radforth Amount - ,ipl,410 

Spectrochemical Investigations of Trace =1~nent Distribution 

Applicant Dr. D. M. Shaw Amount - $1,200 
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Q,UEEN' S UNIVZRSTI'Y 

Chemical and X-Ray Study of Safflorite-Loellingite 

Applicant - Dr. L. G. Berry 600 

Correlation of Coal Seams of Cape Breton Island by Trace Element 
Study 

Applicant - Dr. J. E. Hawley 

Trace Element Studies of Granite Batholiths 

Applicant - Dr. J. E . Hawley 

Geochemistry of Platinum Metals 

Applicant - Dr. J. E. Hawley 

Amount - ,w 330 

Amount - $ 308 

Amount - $ 264 

Spectrographie Analysis of ~~ajor and Minar Constituants 
of Igneous Rocks and Minerals 

Applicant - Dr. J. E. Hawley 

UNIVERSffi OF TORONTO 

Amount - $1, 200 

Technical Assistance in Geological Age Determinations 

Applicant - Dr. J. T. Wilson Amount - $ 2,100 

Petrographical Comparison of Iron Formation of Port Arthur 
and Mesabi Range 

Applicant - Dr. 1; '. . v,r . 1Ioorhouse Amount - $1,500 

UNIVERSITY OF .Esr:...Jü"\J ONI'.ARIO 

Heat Flow Measurements in Kemano Tunnel, British Columbia 

Applicant - Dr. A. D. i1ü sener Amount - $1,000 
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G:troLOGICAL SURV..!iY OF C.AhADA RZS:2:.:illeh 
GRAI.\J7l'S TO CANADIAN UNIV"..c:;RSITD:!:S 

1953-54 

UNIV'.&IBITY OF BRITISH COLUMBIA 

Geological Investigation of Kemano Tunnel, British Columbia 

Applicant - Dr. H'. C. Gunning Amount - $1,494 

This tunnel, which is being driven through part of the 
Coast Range of British Columbia , gives a fine cross-section 
of part of the Coast Range granite batholith and its contact 
zone. The study of the geology of the tunnel will also be 
of interest from the engineering point of view. The study is 
being undertaken by the British Columbia Department of Mines 
and the University of nritish Columbia with the co-operation 
of the Aluminum Company of Canada. 

Biogeochemistry of Cobalt and Nickel 

Applicant - Dr. H . V. Harren Amount ) 1,800 

Preliminary work has demonstrated that the cobalt and 
nickel content of vegetation varies greatly. There is some 
evidence that this content may also vary in such a way that 
it may be used in prospecting for buried orebodies. The 
project will explore this possibility. 

DAI.HOUSL UNIV ..iliSITY 

Comparison of Nova Scotian and Death Valley Borate Deposits 

Appl icant - Dr. N. R. Goodman Arnount - .; 650 

Mr . Goodman has spent much time in the study of the Nova 
Scotia deposits. The purpose of this grant is to allow him to 
visit and study the· Death Valley deposits in the United States, 
which are somewhat similar. It is hoped that the comparison of 
the two deposits may aid in solving the origin of the Nova S~otian 
deposits. 

UNIVERSITY OF MANITOBA 

Study of Induced Radiation in h, inerals, Rocks, and Ores 

Applicant - Dr. G. ni . Brownell Arnount - ) 1,500 

This is an investigation of the possibility of using induced 
radiation to identify and quantitatively measure the proportions 
of certain elements in samples of rocks, ores, and minerals. It 
is hoped to establish new and rapid methods of quant itative analysis 
for these elements by this means. 

}11CGILL UNIVERSITY 

Znthalpy Changes in foetamorphic Reactions and their Geolog ic 
Significance 

Applicant - Dr . V. A. Saull Amount - ,;,1,500 
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It is probable that many important reactions in progressive 
metamorphism of rocks are exothermic. The objective of this project 
is to develop an accurate method of measuring enthalpy changes in 
geologically important chemical reactions of this type. · 

UC11ASI' ..ill UNIV.i:RSJTY 

Relative Importance of l1 icro-Fossils, Tree and Non-tree Type 

Applicant - Dr. N. W. Radforth Amount - il ,610 

Using techniques developed in recent months, attention will 
be directed more towards micro-fossils in mineral strata than in 
organic debris. From micro-fossil populations isolated from these, 
comparisons will be made with populations in buried peats and other 
submerged and trapped masses of organic debris. Results of these 
comparisons will be utilized in interpreting paleo- and recent 
physiographic phenomena in sedimentary formations. 

Geochemical Studies in B.egional 1,etamorphism 

Applicant - Dr. D. Li . Sha\'I Amount ~1 ,850 

This project involves the study of the chemical compositions 
of sedimentary rocks and their changes when metamorphosed or 
altered. The data obtained will give information on the composition 
variation during metamorphism, and will have a bearing on the origin 
of ores and minerals . 

Spectrographie Investigation of Deep Sea Langanese Nodules 

Applicant - Dr.~. L. Sujkowski Am~unt - .jjl 975 

This investigation involves determination of the rar~ elements 
in deep sea manganese nodules and a comparison ~ith nodules ' found 
in Canadian Lakes. This work was started by Dr . Sujkows~i a few 
years ago in the illineralogical Department of the British-l\1useum 
and the microscopical and colourometric - chemical part of the 
rèsearch is finished. Dr. 5ujkowski has now left .,_:!ngland to . join 
the Geological Department of iS:cMaster University and this grant 
is to allow him to complete the project . 

Q,UE:EN' S UNIV.tl.RSITY 

Spectrographie Study of Cape Breton Coals 

Applicant - Dr. J. E. Hawley Amount - $ 280 

This project has a threefold purpose: 

(1) To aid in the correlation of individual coal seams, which is of 
great interest in the development and mining of the coal. 

(2) To determine the relation between trace elenent distribution ana.· 
the petrographic divisions of the seams . 

(3) To determine the distribution of germanium in the sear~s, which 
is of possible economic importance. 

In this study Dr. Hawley and his assistants are working in 
co-operation with the Sydney office of the Geological Survey. 
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Geochemistry of the Platinum fuetals in Sulphides 

Applicant - Dr. J . ~ . Hawley Amount - $ 170 

This study bas been under wa.y for some time, and methods 
of spectrographie analysis for these metals bave been developed. 
The objective is to further study the distribution of Pt, Pd, 
Rh, Ir, Ru, and osmium in metallic sulphides and determine con
centrations in ores. Practically no data are at present available 
on the latter four tnetals. 

(1) Trace Element Study of Preissac-Lacorne Batholiths 

Applicant - Dr. J. E. Hawley Amount for 
( 1 ), ( 2) and ( 3) 

- $3,227 

This 1s part of a complete study of these batholiths 
being sponsored by the Geological Survey of Canada. It is 
hoped to establish the individual characteristics of the 
batholiths with respect particularly to associated ores of 
molybdenum and lithium. 

· (2) Analyses of Major Constituents in Silicate Rocks 

The spectrochemical analysis of silicate rocks offers a 
much more rapid and in some respects more accurate method 

• :..:: than stra.ight chemical analysi.s. This project involves research 
· to further perfect the method that was first developed by the 

Mass . Inst. Technology and the United States Geological Survey. 

(3) Study of Secondary White Micas and their Alkali Content 

These micas are commonly associated with ore deposits. 
Their study is most important in relation to ore deposits 
and also to regional metamorphism. 

Upper Cretaceous Pelecypods from Vancouver Island, B.C. 

Applicant - Dr. J. L. Usher Amount - J 400 

This is a palaeontological study and will supplement a 
stratigraphical and structural investigation of the coalfields 
of the Island. It will bring up~to-date, information on the 
palaeontology, stratigraphy, and the correlation of this 
important series of rocks . 

UNIVERSrrY OF SASKA.TCHE~1Al'i 

Spectrophotometric Determination of the Composition of Hinerals 
Associated with Uraninite-bearing Deposits of Charlebois Lake 
Area, Saskatchewan 

Applicant - Dr. J. B. r,~awdsley 

This project includes: 

Amount - $2,565 

(1) A study of the apparent relationship between composit ion 
of the feldspars and radioactive content of t he pegmatites. 
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(2) Study of the relation between the degree of metamorphism and 
the radioactive content of the pegmatites , that is, the over-all 
temperature control in the forrnation of the deposits. 

Several other problems to do with metamorphism petrology, 
and radioactive content of granites , wall-rock alteration associated 
with the sulphides in the Flin Flon area, and the determination 
of calcium, magnesium, etc., in carbonate sediments, will also 
eventually be investigated. 

UNIVERSITY OF TORONTO 

(1) Petrographic Comparison of the Iron Formations of the Mesabi 
Range and the Port Arthur Region 

Applicant - for (1) and (2) 
Dro W. VJ o Moorhouse Amount - $ 800 

This project has as its objective an attempt to establish 
the difference between the iron formations in the Mesabi and 
Port Arthur areas in order to evaluate the economic possibilities 
of the Port Arthur area and to determine the conditions of de
position of the iron-bearing rocks. 

(2) Differentiation and Assimilation on the Logan Sills, Port Arthur 

This project involves a chemical and petrographic study of 
these intrusions to determine the relative importance of diff°eren
tiation and assimilation in the origin of the different phases of 
the se rocks . 

Construction of Microscope Cooling Stage 

Applicant - Dr. F. G. Smith Amount - ·IP 400 

There is need for temperatures far below room temperature 
while examining fluid inclusions in minerals under the microscope . 
This grant will be used to build apparatus so that these low 
temperatures may be obtained. The study of the fluid inclusions 
may lead to a reliable method of determining the temperatures at 
which the mirierals were formed, which is of the greatest importance 
in the study of ore deposits . 

Air Photo Study of Foothills and Eastern Rockies 

Applicants - Drs. Beales and Tovell Amount ~ 130 

Bath applicants for this grant have mapped in parts of the 
region. ivluch of the belt, however, has never been geologically 
studied. The purpose of the air photo study is an attempt to 
arrive at a structural and stratigraphie synthesis of the region . 

Geological Age Determinations 

Applicant - Dr. J. T. '1 /ilson Amount - J3, 220 

This research is primarily concerned with detennining the 
abundance ratios of isotopes of lead extracted from radioactive 
ores of uranium and thorium, in order to measure the time since 
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the minerals were deposited. The age of the older rocks of the 
Canadian Shield is a major problem and research of this type 
gives promise of solving it and enabling us to determine the 
age of the granitic rocks and of the sedimentary and volcanic 
rock·s isolated within them . 

UNIVERSJTY OF l,].;SI'ERN ONI'ARIO 

A Boulder Train of Iron Pras South of Steeprock Lake, Ontario 

Appliaant - Dr. A. Driemanis Amount - 1ii 500 

The major part of this boulder train was studied by 
Dr. Driemanis for a mining company in 1951. It was thought the 
ore boulders came from the area west of Steeprock Lake, but it 
was found that changes in ice flow direction were responsible for 
an abnormal form of the boulder train, It was concluded the botùders 
came from the Steeprock deposit and the study was stopped 4 to 5 
miles north of Steeprock Lake . 

The present grant will allow Dr. Driemanis to add the 20 to 
25 square miles needed to complete the study, which will serve as 
an example for prospecting for ore deposits by boulder trains. 
Although this prospecting method has been ueed with success in 
Norway, Finland, and Sweden, i t is not popular in Canada. A 
description of a local example may stimulate its application. 

Thermal Measurement s in Kemano Tunnel, British Columbia 

Applicant - Dr. A. D. Misener Amount -~l, 910 

The Kemano tunnel presently being driven through part of the 
Coast Range of British Columbia offers an opportunity to measure 
the heat flow in the earth in this region. If we are ta understand 
the earth and its fundarnental processes, such as mountain building, 
more data are required about its properties . Heat flow in the earth 
is some of the basic information that is required and a tunnel 
through a mountain range offers an excellent opportunity ta get a 
good average value for this region. 










