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THE YEAR IN REVIE Vf 

INTRCDUCTION 

The National Advisory Committee on Research in 
the GeolO'gical Sciences has a threefold purpose: to stimulatE: 
and· co-ordinate geological research carried on in Canada; to. 
suggest· research projects that should receive attention; and to 
aid in having these projects undertaken. The Committee does . not 
carry oti research. Its function is to stimulate research by the 
universities, the federal and provincial departments of mines, 
and by other organizations equipped for the work. 

The first part of this report gives a summary of 
the work of the Committee in the period September 1, 1956, to 
August 31, 1957. The second part contains the reports of the 
subcommittees covering the different fields of the geological 
sciences. The se record developments in 1956-57 and suggest some 
further problems for study. '.l 

The report includes the annual survey of current 
geological research in Canada. This records information on 
research by the universities, federal · and provincial departments 
of mines, research councils and foundations. The annual survey 
of Canadian geological students attending Canadian universities is ; ., 
included. 

CCMPREHENSIVE STUDY CF A CANADIAN CRE DEPCSIT 

As emphasized in the report of the subcommittee on 
Mineral Deposits (p. 11 ), geological studies of mining districts 
and of orebodies in these districts have provided much basic 
information, but the results in the main have been far below 
expectations largely because such studiès have been much too 
narrow in scope; each deals with but one or two of the many 
facets that make up the overall problem. What is needed are 
investigations having a much wider range, concentrated on certain 
ore deposits, and carried on by groups of scientists with diverse 
training and experience. We need new knowledge in geology, and in 
geophysics and geocherrùstry, which are now essential parts of 
geology, but equally, or more important, we need the integration 
and synthesis of our knowledge into a: connected whole. Such 
comprehensive investigations of ore deposits should result in 
much more :rapid advance in our knowledge of fundamental geological 
processes, cf the source of the metals, and of how the orebodies 
attained their present position and form. This in turn should 
lead to increased efficiency in minera! exploration. 

So that such a project or projects might be started the 
subcommittee recommended that the National L dvisory Committee 
assume responsibility for the initiation and long term execution of a 
complete study of one or more Canadian ore deposits. The National 
Advisory Committee at its annual meeting (April, 1957) endorsed 
this reco1nmendation and Dean Gunning, Chairman of the subcommittee 
on rviineral Deposits, and his subcommittee, plus additional members 
of his own choo,;;ing, were asked to investigate ways and means of 
carrying it out. Specifically this subcommittee was asked to 
formulate a plan for the thorough study of a particular deposit or 
deposits, including considera ti on of the fields of investigation and 
the organization and personnel that should carry it out. 

This subcommittee met in Cttawa on June 11th, 1957 
to formulate a plan. The following were present: 
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R . w. Boyle , Geological Survey of C_anada, Cttawa, Gnt. 
D. R. Derry, Rio Canadian Exploration Ltd,, Toronto, Ont. 
H. J . Fraser, Falconbridge Nickel Mines Ltd., Toronto, Cnt. 
J.E. Gill, 1V.i:cGill University, 1v:ontreal, Que . 
H . C . Gunning, University of British Columbia, Vancouver, B. C. 
J . E, Hawley, Queen's University, Kingston, Cntario. 
J. M . Harrison, Geological Survey of Canada, Cttawa, Cnt. 
J .-F. Bender son, Geological Survey of Canada, Cttawa, Ont. 
W . F. ·James, Toronto, Cntario . 
A. H. Lang, Gèological Survey of Canada, Cttawa, Cnt. 
J . T . ·wilson, University of Toronto, Toronto, Cnt. 

The conclusions reached at this meeting are summarized in 
the following paragraphs: 

Selection of Cre Deposit or Deposits 
It was agreed that, ideally, ( 1) the ore body or ore bodies selected 

for study should be isolated, so that the aureole about it should not be 
complicated by overlap of aureoles of nearby deposits ( 2) the geological 
environment should be simple rather than complex although over
simplicity should be avoided (3) preferably the upper limit of the 
orebody should be below the pres~nt erosion S'l.}.rface (4) the orebody 
~hould not b e too large and (5) -most or all of the mine workings 
sheuld be accessibl_e. Several specific deposits were discussed 
and· tentative ~greement was reached on one that appeared to meet 
most of the above qualifications. 

Sponsor ship 
I was agreed, that, although a number of organizations 

would participate in the project, one, preferably ·a national 
organi~ation with overall responsibility, must sponsor it and 
ensure it was brought to a successful conclusion. The. National 
Advisory Committee was not considered to be a suitable organization 
for this task. It 1s advisory only; it initiates but dces not carry 
out projects. lt was agreed that the Geological Survey of Canada 
was the logical choice; also that the Survey publications would be 
particularly desirable media for publication of the results of the 
investigation. However, it was emphasized that this must be a 
co-operative project and although the Geological Survey should be 
entrusted with overall responsibility for its promotion and co
ordination, it must not be regarded as primarily a Geological 
Survey project. ·. 

Crganization and Personnel 
It was agreed that since the Geological Survey wa s to 

have overall responsibility for the project, the Director of the 
Survey should act as Chairman of a small technical or working 
committee r:iade up of representatives of the mines, provincial 
departments of mines, and universities that were participating . 
A. larger committee, including specialists in the different fields 
of the geological and related sciences (geophysicists, geochemists, 
mineralogists, etc . ~. also chaired by the Director, might be set 
up to adv~se on what investigations should be undertaken, or the 
National Advisory Committee might act in this capacity . 

It was further agreed that there must be a technical 
~irect?r or co- ordinator of the different phases of the 
mvestigation. He might corne from the staffs of one of the 
p_a~ticipating organizations . His job would involve providing 
liaison between all workers, co-ordination of their work, · and 
~:>refer_al?ly he should undertake one or more phases of the 
investigation himself. His would be the essential task of 
providing leadership and stimulation to the group as a whole . 
It was agreed he should be a relatively young man, preferably 
be~w~en 35 and 40 years of age, of demonstrated ability in leader 

fship in research, and in getting along well with his colleagues and 
e llow workcrs. 
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In discussion of other tech,nical personnel, it was 
agreed that the mine geologist would be a key mani Many of 
the special studies would be based on his geological mapping. 
He should be keenly interested in the whole project, and like 
the co ~ordinator, suppl y leadership in ide as as well as full 
co-operation. 

Others that might work in various special studies 
1night include provincial geologists, National Research Council 

· post-doctorate fellows from both the universities and the Geplogical 
Survey, and Ph.D 1 students from the universities. Specialists 
in geophysics, geochemistry, etc., would be called on in either 
a .consultative or working capacity. Sorne of the Geological Survey 
funds available for the support of geological research in the 
universities · might be funnelled toward support of laboratory 
:research in the univérsities that was re'làted to the major 
investigation. - ' ' · 

Implementation of the Project 
It was agreed that the next step .. :.vould be the appointment 

of a small working teèhnical committee by the Director of the 
,Geological Survey of Canada, of which he would be chairman. This 
committee would see that the project got underway. In due time, 
it would report to -the National Advisory Com.mittee on Research 
in·.the, Geological Sciences or to the Executive of that Committee. 
Dr. Harrison, Dir-ector of the -Geological Survey, agreed to a.ccept 
the responsibility of setting up the worki·ng technical commitfoe and 
see that steps were taken to get the project underway. 

GLACIAL -MAP OF CANADA 

The compilation and publication of a Glacial (Pleistocene) 
map of Canada was recommended in the first report of the sub
committee on Pleis.tocene geology and the need for such a map 
has be.en stressed in subsequent reports of this subcommittee. 
The pr<;1ject was _discussed a,~ the (rfril 1956 annual z:neeting -~~ 
the National Adv1sory· Ctmm1ttee and a subcommittee was_ . 

(!)National Advisory Committee on Research in the Geologic_al 
. Sciences, Sixth Annual .Report, 1955-56, p. 3. 

appointed composed of C.S. Lord, J. T. Wilson, and H. C. 
Gunning (Chairman) to investigate means of carrying· it out. 
This subcommittee met with the executive of the Association 
v-✓ h::i aereed t e spons :, r the publication d the map and 2.pp0inted 
a committee corriposed of G. Falconer, W, H. Mathews, V. Prest 
and J: T. Wilson ( Chair man) to undertake the task. 

This committee reports that all the material to be 
included in the map has been assembled and compiled and that 
the final drafting of the map is ·nearing completion. Arrangements 
have been made for printing the map which, it is hoped, will be 
published by the end of 1957. The map will be a single sheet, 
measuring 51 x 63 inches, on the scale of 1 inch to 60 miles, with 
an inset of the Canadian Shield showing the proportions of rock 
outcroP and drift covered areas. 'T'h <>. rn::ln -urill hP nnhl; c:hPrl h:u 

the G·eological A ssociatic n of C anada with the support of the 
Geological Survey of Canada, the D e fe nc e Resear ch E. ~~r-d-""' and 
the National Research Cou...--icil. 
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"THE CANADIAN MINERALCGIST" 

As outlined in the last annual report ( 1) the newly formed 

(!)National Advisory Committee on Research in the peological 
Sciences, Sixth Annual Report, 1955-56, p. 2-3. 

Mineralogical Association of Canada in 1955 sought the support of 
the National A<;lvisory Committee in finding m~an,s .. of publishing 
the journal of the A ssociation._ . The National Advisory Committee 
recognizing that publication of, results is one of the best ways of 
stimulating research, advised the Association to make applicat
ion to the Geological Survey of Canada for_ a grant-in-aid for 
publication of the first number. On the recom:rnendation of the 
National Advisory Committee a grant of $2,478 was, made in 1956 
for the publication of the journal. 

The first number of "The Canadian Mineralogist" appeared 
in September, 1"957. It is a well printed volume of 159 pages 
containing 13 papers on mineralogical and related subjects with 
much data of fundamental interest. If the .standard of papers is 
maintained or improved in subsequent numbers there is little 
-doubt that the journal I s circle of readers will enlarge rapidly, 
particularly outside Canada, and that decreasing amounts of 
financial assistance will be needed. 

RESEARCH GRANTS TO UNIVERSITIES 

The purpose of the grants which were initiateè fo 1951, is 
'· to stimula.te and support geological research in Canadian 
universities. Applications for grants are received from 
members of university staffs. The se applications which are 
submHted to the Director, Geological Survey of Canada, are 
reviewed by the Projects Committee of the National Advisory 
Comnùttee and the grants are awarded by the Geologjc-al 0~u.rvey
on the basis of the resulting reccmmendations. 

In the year under review grants totalling $40, 000 were'' 
awarded to 9 universities in support of 16 research projects. 
Amounts of the grants and descriptions of the projects being 
supported are given in Appendix II (p. 82 ). 

1 

. Thirty-one projects· in 11 univ'ersities are now ($ept. 1957) 
be1ng supported; 27 other projects have been completed. Since 
1951-, when the grants were initiated, 53 papers have been 
pub~phed in scientific periodicals r e cording the results of 
pro3ects supported by the grants . In addition, the results of 
a numbe r of others are embodied in 12 iV . Sc . and 7 Ph. D. · the ses. 

Summaries on projects completed in the year unde _r review, 
and on some others that are obtaining r e sults of interest are 
given in Appendix I (p. 77 ) • 
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CHANGES IN PERSONNEL OF CCMMITTEE 

' 
Dr. George Hanson, Director of the Geological 

Survey of Canada and Chairman of the National Advisory 
Committee since 1954, retired in 1956. Dr. J.M. Harrison 
succeeds him as Director of the Survey and Chairman of 
the Committee. 

The terms -of office of J.E. Thomson, P.S. Warren 
and ·J. T. Wilson expired in 1956. They have been succeeded 
by Drs. J. Satterly, R.E. Folinsbee and G.B . Langford. 

All members join in expres sing appreciation of the 
good. work of the retiring members during their terms of office. 

RE-CRGANIZATION CF SUB-COMMITTEES 

The sub-committee on "Non-Metallic Mineral Deposits, 
Industrial Minerals, Coal and Oil" has been discontinued and 
the fields allotted to other subcommittees. Non-Metallic 
mineral ·· deposits and industrial miherals will be covered by 
the subcommittee on Metallic Mineral Deposits, which will 
be known as the subcommittee on Miner al Deposits. Oil, gas 
and coal will be included with the fields covered by the subcommittee 
on Stratigraphy and Palaeontology ·which will henceforth be 
called the subcommittee on Stratigraphy, Palaeontology, and-
Fossil Fuels. 

The subcommittee on Pleistocene Geology has covered 
the fields of Pleistocene Geology, glacial, water supply, 
engineering geology and geomorphology. Henceforth the fields 
of geomorphology and glaciology will be dropped or covered 
by the Pleistocene subcommittee only to the extent that .. they are 
of direct concern to Pleistocene geology. In future geomorphology 
will be covered by the .subcommittee .on Structural Geology. 

. ~- -,. 
SUBCCMMI'tTEE REPORTS 

. . . \' (Surnmary Statement) . 

Seven subcommittees cover the different fields on the 
geological sciences anà. maL1.t a i n a ~ontinuous su::.-vey of developments 
in these fields and of the problems m ost urgently in need of 
investigation. The report.s of these subcommittees, ~hich were 
presented at the annual meeting of the National Advisory Committee 
(April, 1957), are given in full in a la ter (p. 11 ) section of 
this report. Summaries of the reports and of the discussions 
that follo.wed their presentation are given below. 

The Subcommitt e e on Mineral :Gep osits b riefly reviews 
current ,r esearch in this fie l d. Th e i m p ortance c f knowle dge 
of the genes is of mine ral deposits i n explo ration is discus sed 
by several membe r s of the sabc ~mmitte e . It i s suggested that 
slow prcg re s s toward an u nder:, tanding of o re-forming 
processes is in part due t o failur e t o t e st and apply ide a s and 
methods develope d by geoche m i s t s , geophysicists, and 
mine ralogists in a truly sys t ematic way. More support for 
basic research and mor e c o - cperati-,r c effort i:::; n e eded. 

The part played by geophysics in r e cent discoveries 
of base metal deposits in Manitoba is r evie wed. 
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It is suggested that lead-~inc deposits may_ occur_ in 
the Pala eozoic sediments bordering the Precambrian slùeld 
on the strike of prominant lineaments such as those that 
apparently controlled the development of the Pine Point 
deposits. 

A review of the present Rtate of knowledge ·of ore 
1 · t· · , · t ~ ' tudi " of e;e:necio le arl :::: t :, the conc ·-.1::a::m h â:c ge~"" '.) 01 0 .., c e ... 

ore deposits could be strengthened by better knowledge of 
the work of, and closer co-operation with the ba-deriologist 
and metallurgist •. 

. The need for more fundamental research is stressed. 
It is felt that the results from geological studie$ of minirtg 
districts have been disappointing because such studies have 
been too narrow in scope. The need is for compre_hensive 
and better co-ordinatèd investigations carried on by groups 
of scientist.s with diverse training and experience. So that 
such comprehensive investigations rii.ay be undertaken the 
subcommittee recommends that the National Advisory Committee 
assume long term responsibility ·for assuring that complete 
geolog:;.cal (scientific) information be obtained on at least one 
Canaqian metallic mineral deposit. 

An appendix to the report by A. H. Lang reviews the 
re_search projects that have been suggested to the subcommittee 
fi/ th it:, inc eptio n in 1950, t ::i t!1e e nd d 1956. 

Following a lengthy discussion of the report in wlùch 
general agreement was reached on the need for one or more 
long ter;rn comprehensive investigations of metallic minera! 
depo-sits, a committee was appointed to investigate ways and 
means of carrying it out (see also p. 1). 

The Subcommittee on Pysical Methods Applied 
to Geological Problems notes the contmumg shortage of trained 
personnel for teaching, research, and industry in this field and 
the need for greater support by industry of existing geophysics 
departments in our universities. ·-Each of the fields of geophysical 
research are discussed under the headings of Gravity, Seismology, 
Geomagnetism, Heat Flow a nd Thermal History of the Earth, 
Radioactivity, Glaciology, Earth Structure, and Mining Geophy
sics, including mention under each heading, of cuTrent research 
of particular intere st to geologists. The section-on · lv.:.ining 
Geophysics de scribes the successes and failures of different 
geophysical methods in finding orebodies in M anitoba and 
Saskatchewan, including those in the Mystery-M oak Lakes 
area and Flin Flon and Herb Lake-Snow Lake areas. 
Experience in thes e are as indicates that, although electro
magnetic surveys may find mines and were 80 per cent 
effective in detecting 10 mines found in one district, negative 
results do not always denote absence of minera! deposits. Also 
since a particular ore body surveyed with a magnetometer did not 
show a magnetic anomaly it is apparent that ground cannot be 
eliminated by magnetic methods when searclùng for coppe:r-zinc 
orebodies. Current r e search in mining geophysics -is reviewed 
briefly and seve ral research projects are suggested. The 
report concludes with a section on geophysical work by the 
Geological Survey of Canada and how it might be expanded, 
and brief note s on the International Geophysical Year and the 
E leventh General A ssembly of the International Union of Geodesy 
and Geophysic s that was held in Toronto in 1957. 
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The Subcommittee on Scholarshi and Research 
Training deals w1t t e nee or rap1 expansion in space, 
facilities, and staff of geology departments in Canadian 
universities in the next 10 years. The report is based 
largely on replies to a questionnaire sent to departments 
of geology of Canadian universities in March, 1957. It 
concludes that in the next 10 years the increase in under
graduate enrolment in geology will be about 80 per cent; 
that an increase in teaching staff of between 25 and 50 
per cent will be necessary for the increased enrolment; 
that an increase in space of between 100 to 200 per cent will 
be required; and that the aggregate cost of extra equipment 
needed by 1965 will be $500, 000 for geology departments in 
Canada. To finance the increased number of graduate 
students, an estimated 75 new graduate scholarships and 
63 part-time demonstratorships will be needed. Under
graduate _scholarships for students in geology are few; it 
is suggested that about 100 new ones should be available for 
the estimated 1, 000 undergraduate specialists in 1965. 

Discussion of the report centred around the need 
to attract more students to geology as a profession and the 
need for greater financial support for the universities (and 
geology departments in particular) by industry and government. 
Sorne members expressed disagreement with the implication 
in the report that the sizes of geology departments will 
increase at the same rate as the increase in sizes of universiti.es 
as a whole. The view was expressed that, with increasing 
urbanization in Canada, fewer students will specialize in 
geology. The peak demand for geologists in Canada may 
have been reached as it already has been in the United States. 
Many companies have now recruited full staffs of relatively 
young geologists, and demand may decline. 

Plans for the stimulation of greater parti·cipation 
in financial support of the universities by industry and the 
public were discussed. These included that of the British 
Columbia Government to match capital gifts for building 
expansion by industry and the public to the University of British 
Columbia dollar for dollar, up to a maximum of 5 million 
dollars; the offer of a large industrial company to match 
gifts of its employees to universities dollar for dollar; and the 
action of another large company in giving gifts to universities 
equivalent to the cost of training each graduate it employs. 
Such schemes to stimulate support by both industry and the 
public were working well and should be more widely adopted. 

The Subcommittee on Mineralogy, Geochemistry 
and Petrologr emphasizes that, if advances are to be made on 
application o geology to further discovery and development of 
minera! resources, much more intensive research is essential in 
the basic fields of this subcommittee. Distinct progress is 
noted in four projects initiated by the subcommittee dealing with 
the need for a summary of modern physical and chemical analytical 
methods; assembling data on the geochemistry of Canadian rocks 
and minerals; the nomenclature of metamorphic rocks, facies 
and phenomena; and the correlation of age determinations with 
mineralogical and petrological data. Support is recommended for 
the establishment in Canada of a translation and distribution 
centre for foreign (especially Russian) literature on geochemistry. 
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The report also recommend~ that the Depart1:1ent of M:me~ 
and Technical Surveys facihtate the preparation and distrib
ution of non-metallic spectrographie standards, 

The recommendation for support of the establishment 
in Canada of a translation and distribution centre for foreign 
literature aroused much discussion in which it was brought 
out that a considerable amount of translation work is already 
being done in the United States, Canada, and Great Britain. 
In C~.da some staff is available at the University of 
British Columbia and probably in several other universities 
for making translations of foreign literature, if it could be 
financed. However, the first step must be to find out what 
is being done alread) by all the different organizations, bath 
national and internatio~, that are preparing translations 
and what attempt is being m.a:de to co -ordinate their efforts and 
make the material available to all interested. It was suggested 
that the G e ologf cal Survey o( Canada might make the se enquiries. 

. With referen.ce to the second recommendation dealing 
with the preparation and distribution of non-metallic spectrographie 
standards, the Chairman stated that an officer of the Geological 
Survey is a member _of the c ommittee of the Canadian Association 
of Applied Spectros.c opy that was sponsoring the project. He 
was confident it woul? receive full co-operation from the Depart
ment of Mines and Technical S-qrveys. 

The Subc:>mmittee on ·strati ra h , Palaeontolo and 
Fossi! Fuels points out e 1ncreas1ng ra e o 1n ustry 1n 
encouraging research and disseminating knowledge of fundamenta.l 
importance in these fields. The Western Canada sedimentary 
basin underlies an area of 700, 000 square miles in Manitoba, 
Saskatchewan, Alberta, northern British Columbia and the 
Northwest Territories, ail of which is potentially productive 
territory fer petroleum and natural gas. About 30 reservoirs 
contained in 7 geological systems at depthn ranging from 1, 000 
to 10, 000 feet have been found. Nevertheless it is essential 
that the search for oil and gas in Canada continue. Geological. 
research, by adding to our knowledge of the origin, constitution, 
age, correlation and structure of the strata containing the oil · 
will help in the search for additional reserves. The report 
concludes with discussion of a number of research projects 
that merit attention, 

In discussion of the report it was suggested there 
was need for better liaison between provinc~al and federal 
geological surveys in naming new geological formations. Dr. 
Caley said the Geological Survey of Canada had appointed a 
committee in December 1956 to advise field officers of the Su.rvey 
on problems of stratigraphie nomenclature. This committee is 
responsible for ascertaining that the new names for rock units 
are not pre-occupied, and that they confoi,m to the rules of the 
American Commission of Stratigraphie Nomenclature or to 
the procedure adopted by the Geological Survey. The Alberta 
A~socia~o~ ci Petroleum Geologists had set up a committee 
w1th a s_1rn1lar purpose, of which an officer of the Geological 
Sl.,nrev 1s a member. There is thus liaison between the two 
oreanizations~e Chairman pointed out that the Committee 
was JUSt S"ta--n:urg ta function; eventually it might actas a 
clearing house for Canadian stratigraphie names although 
its main fonction at present is within the Geological Survey. 
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Dr. Baird said the Newfoundland Geological Survey would be 
most pleased to co-operate with the G.S. C. committee by 
exch_ange of new names as they were proposed. 

The Subcommittèe on Pleistocene Geolo reviews 
the major recommen ations in the first feport of the 
subcommittee made seven years ago, ( 1 and the progress 
made in their implementation. Considerable headway can 

(!)National Advisory Committe~ on Research in the Geological 
Sciences, 1st Annual Report, 1950-51, p. 71-87. 

' 

be reported.in some. A Pleistocene map of Canadfl_. . on 
the scale of 1 inch to 60 miles, is currently being prepared 
by the Ge<;>logical Association of Canada with the ai<! ,of a 
grant from the Def,ence Res~a:rch Board and supportrd by 
geological information from the 'Geological Survey c;,f Canada, 
provincial organizations, an individuals. The compilation 
of an annotated bibliography and index of the Pleistocene 
Geology of Canada is also underway at the University of Toronto. 
The Pleistocene staff of the Geological Survey of Canada has 
been expanded and by attaching Pleistocene geologists to 
each of its 5 large helicopter operations the Survey has greatly 
broadened mapping and study of surficial materials over 
large are as of Canada in the past 5 years. The provincial 
governments are also giving increased attention to Pleistocene and 
groundwater studies. The Alberta Research Council and the 
recently formed Cntario Water Resources Commission are 
particularly active in this field, and British Columbia, 
Saskatchewan, Nova Scotia and Cuebec also carry out mapping 
programs or specific studies. Several glaciological studies 
suggested in the first report have received attention, study 
of ground frost phenomena has increased, and liaison between 
the many governmental and other a gencies is now established 
through the Associate Committee on Soil and Snow Mechanics 
of the National Research Council. The report concludes with 
a regional survey of recent and current research in Pleistocene 
geology in Canada and lists several projects that merit early 
attention, 

In discussion of the report Dr. Prest pointed out that 
the o riginal title of the subcommittee had been "Pleistocene, 
Glacial, Water Supply, Engineering Geology, and Geomorphology" 
and although the name had been sh~rtened to "Pleistocene Geology" 
the fields covered were the same. He suggested that th2 c:)verage 
was far too broad; the fields of geomorphology and glaciology 
should be dropped or covered only to the extent that they were 
of direct interest to Pleistocene geology . It was agreed that 
in future the Pleist ::> cene subcommittee should attempt to 
cover only the fields of Pleistccene geology, engineering geology, 
and water supply; the field of geomorphology ..:an be covered, 
if necessary, by the subcommittee on ''Structural Geology". 

The Subcommittee on Structural Geology peints out 
that most of the research in this field deals with practical 
problems . However, a number of studies of a more academic 
and fundamental nature are underway and these are discussed 
briefly. The report concludes with the observation that only 
three of the 95 geological research projects that have received 
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grants on the r ecornmend.ation of the National Advisory 
Ccmmittee s ince 195 0 , d e a l with s tructural geology . 
This i!, · perhaps becaus .e mo.st struc~r~l -pr?Jeci:b are 
field studies and the money for the1n is obta:i,.ned from 
other s ources. 

In discussion of a sugg estic n in the report that 
formal courses in vulcanology shculd be given in Canadian 
universities it was agr·eed generally that this:Isubject had 
been neglected in the past but that as a result of Thomson's 
and I-I:iwell I s work in the Sudbury __ B,asin it will be given 
more attention as part of other c ourses in the future. 
Mo·st r::iembers thought that,· ii a formal course we.re 
devotèd to this subject, it sho ul-d -be 'for graduate ·students. 
The undergraduate cu rriculu.m -is already overcrowded 

' and· i:i1 any èase undergraduates do nof have the necessary 
experience and knowledge te appreciate such a coars e. 
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CURRENT RESEARCH 

The 11st of current research projocts (p. 117} can be 
subdivided as follows by general headings: base metals - 26; 
!crrous metals - 12; radioactive deposits - 13; other· metals - 7; 
g.eD;erc3:l problems - 15. In addition, a great many of the research 
prajects in _mineralogy, ge 0chemistry and petrology have a direct 
or indirect relation to r .efi .earch on ,~etallic mineral deposits. 

Six ~f t}?.e base metal projects deal with New Brunswick 
deposits and two with copper deposits of the Highland Valley, B. C. 
Four of the ferrous n1.etal projects deal with the Labrador trough. 
Four of the radioactive projects in.clude studies of the Blind River 
region, and two centre on the Beaverlodge area. 

During the year, the Cntario Department of Mines has 
distribute,d,.in preliminary(i1rm, t w o accounts of important res e arch 
work on the Sudbury area . The original presentation was made 

(!)"Sudbury Vulcanology", Can. Inst,Min. and M etallurgy, Annual 
M eeting, C..uebec, 1956. J.E. Thomson~ Howell V{illiams. 1 1 The 
Myth of the Sudbury Lopolith11

, XXth International G eological 
Congress, M exico City, Sept. 1956. 

·b.y,· J. E. Thomson at the Que be c meeting of the Canadian Institute 
of Mining and Metallurgy, April 1956. The interpretation cf the 
Sudbury bas in as a volcano -te ctonic sink, with subsequent intrusions 
of norite and micrope gmatite along b o rdering fractur e s after the 
basin structure had been established, and the co r r e lation, as app roxim
ately coeval, of the Cnaping and 2 t obic v c lcanic r o cks , supports 
previous conclusions of P hemiste r and Ya tes a n d s eems g r e atly t o 
clarify the geolo gic his t o ry of the basin. The implications in r egard 
t o the emplacement and gen e s is ~f the c opper -nickel ore s a r e s elf
e vident .(Z)d all mining geclogi st s will 2. ·.c1 2.it ·with i:-_1.:.=::;. ti :: ~-:~ é! the iin~l 
r eports . It is worth ncting that the wo rk i s t h e r esult of the co-

(Z)A nnual report, Cnt . Dept. iviin es , V ol. LXV, P t. III, 1956 . 
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operative effort of an experienced Precambrian geologist 
and an authority on vulcanclogy. - - · 

D. R. Derry repo~ts- that it lias n.)t been possible t e 
carry to conclusion the g_eoche_mical_ stu~y o_f the _ glacial 
material .:>verlyin g su.lp41de . nine:rahzatlon m th-., Noranda 
area mentioned in last year 's :repnrt P-) be cause the 

{ 1 ~Natio~al Advisory Committee on Research in the Geological 

Sciences, Sixth Annual Report, 1955-56, p. 19 
::.:._•...;_ _____________________________ _ 

mineralization beneath the till was found to be ,too low
grade to justify f:urther devebpment at this time. The 
limited investigation of the possibility d picking up faint 
traces of metals in the till was not encouraging. 

Section 6 of the XXth International Geological Congress 
at i'vîexic.:> City, September, 1956, dealt with the origin of 
mineral deposits. Sixty papers ·were obtained, of which the 
resumes are _avail~le . . A_f? is te. _be. expe~te_d,. a wide range 
of phibsophy on g~nesis wa s exhibited. L, C .- Graton recorded 
"the conviction, held by man y, that Lindgren' s p~losophy:, 
progressiveiy .impro-ved, remains, ç. s _ound approach t·o' under
stax;iding ore genesis 11

• An Australian-Canadian, C. J. Sullivan, 
believes ·that ::i re "deposits may be t:ruly syngenetic (Rand, Blind 
River, White Pine, etc.); reconcentrated by circulating waters 
(Cplorado Plateau); or concentrated thermally during metamorph
ism and granitization (most uranium and s~me lead-zinc provinces 
and some copper and 1:,old proviµces) ....... granite is no't .a source 
of cre , but a sign .)f heat". (:ver one-half the papers are by 
European geolcgists . 

Projects by the Ge cb,.:;ical Survey of Canada 

Dr. Lang has contributed the folbwing notes on projects 
underway and planned by the Geological Survey of Canada: 

11 Nic:ce1. '" e hoped to begin a ::,tudy leading to public
ation of an econcmic ge.:>lo-gy series report on nickel deposits d 
Canada but no 6 3::ilogist was available for this project. 

"Lithium. \..,ne small party is continuinc the study of 
lithium deposits in Canada. This should be fini shed in 1957 so 
that a report on lithium deposits of Canada can be issued .. - -rn 
the meantime a preliminary report on last year I s work is in 
preparation. 

"Rare Earths. --Vve hope to have one small party studying 
pegmatitic and cbntact metasomatic rare earth deposits in the 
Grenville region, paying particular attention to the heavier 
rare earths such as gadolinium. 

. "Beryllium. v, e hoped to have one small party 
studymg the p o :;sibility of finding helv.ite in s ::i me cf the 
knJ v-1n occurrences of skarns in various parts of Canada. 
Hov..-ever, no r:; e .)lo gist was availabl e for this work. 



,-:-1 ... ' 

- 13 -

"Heavy Minerals in Placers, Beach Sands, etc. VIe hope 
to begin a project working out methods of prospecting and evaluating 
deposits of these kinds and of reccgnizing places where private 
prospecting might be done to best advantage; Vie shall probably 
begin with the Atlantic Coast region. This will n ot be essentially 
a prospecting program, but rather an attempt to develop 
information of use to prospect0 rs and ccmpanies on how t ::. recognize 
places wort}?. investigating and how to go about such investigations. 
It will also provide some resources data on heavy mineralo in 
accessible and readily mineable deposits. 

"Iron. A geologiot familiar with iron deposits will begin 
a long term study of Canadian deposits with field work in 1957 
mainly in Labrador and Newfoundland, Vle expect to issue 
preliminary reports and·eventually a comprehensive report in 
the Economie Geology series. 

· "Uranium. Vve hope to finish field work on our Blind River 
project next summer. Cne party will c:mtinue the study of factors 
effecting the origin and ·distribution of the deposits. ïi{e also expect 
to assign one thesis project here on a special phase of this problem, 
which would be under the direction of the permanent officer who 
has been in charge of the project. 

11 There may be an opportunity for another the sis problem 
at Blind River, which might be done better under direct sponsorship 
of a university than as · a Survey the sis. This would be largely a 
chemical investigation of the possibility that the pyrite in the Blind 
River ores was formed by conversion of magnetite to pyrite. The se 
ores are deficient in magnetite, althcugh it would be expected in 
sediments of the kind present, regardless of whether the ores are 
of placer or replacement ori3in. I believe that various geologists 
have looked into this question in Canada and in South A frica, but 
thà.t a comprehensive ·study might be worth while ., 

) 

"Cne small party will continue studies of uranium deposits 
in various parts of Canada· to round out the field work necessary for 
the second edition of "Catiadian Dep0sits of Uranium and Thorium." 

"Columbium. The manuscript fer "Columbium Deposits 
of Canada" was c ompleted in the spring of 1956.1 1 

Dr. Lang has also undertaken a continuing comprehennive 
compilation of research that has been suggested in the field of 
mine-ral deposits and a periodical review of the progress that 
has been made. The first recapitulation is includeà as an appendix 
to this report (p.20 ) . 

GENESIS OF MINERAL DEPOSITS AND EXPLORATION 

The last two reports of this subcommittee included _ sections 
on the genesis of minera! deposits and suggested some avenues of 
attack that were thought to merit special attention. This year, Dr. 
C.E. Michener contributed the following comments on this subject: 

11For lack of greater knowledge regarding the nature of ore
forming processes the geologist today is using the empirical 
methods which have been in use since the profession became a 
useful part of the mining industry, some fifty odd years ago. In 
most mine work structural geology b e comes structural geometry. 
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In the same period the mineralogists, through the use of 
x-ray, electron microscope and mass spectrograph, have 
greatly advanced. their sç:ience. In the past ten years, the 
whole aspect of base metal exploration has been changed 
as a result of the advance in geophysical techniques. 

11 The econornic geologist is faced with the dilemma 
of being outc tripped by his confederates in allied fields . In ·:' 
order to keep contrql of his profess:i,on he is faced with two 
choices; either he must develop new methods in his own 
pal'ticular field, which will place him in a para.mount position 
in the professian v.f·!Y'i.:r:cral e::;:;_):!.ora::.on, or he must become 
sufficiently well acquainted in the fields of mineralogy and 
.geophysics, .so that he canuse these' techniques to advance 
the general status of his profession. 

"The first alte:;:native is a difficult one as it revolves 
around the basic problem of the nature of the ore -forming 
process. I do no-:: believe that this is capable of a single 
solution. My own experience in the field of nickel geology 
leads to the conclusion that there are at least four processes 
at work; ( 1) lateritization which includes atomic substitution 
of nickel for magnesium (2) magmatic segregation (3) 
hydrothermal and (4) sulphur leaching, a process whereby 
original olivine-bearing peridotites which contain nickel in 
the silicate form are subject to regional and thermal 
metamorphism, including sulphur in gaseous or liquid form, 
r.esulting in the removal of silicate nickel and its combination 

. , with sulphur to produce sulphide deposits as sociated with, and 
disseminated in, peridotite masses. This type of deposit contains 
practically no copper. 

''The second alternative is a more realistic approach, 
for the simple reason that it can be attained. At INGO an 
attempt has been m2..de, in building our exploration staff, to 
produce a completely integ::-ated iroup, but the starting point 
should be at the universitie c;. Let us consider then that one 
important field of rese2.rch is an enquiry into what is required 
of the men who enter the geological profession. 

"This discu.8sion does net mean that basic research 
in geology has no ù .:.ture. We h ave recently had some very 
interesting results from a study of the ratios of sulphur 
isotopes in various deposits in the S~dbury district. Studies 
of the correlation of nickel ore types with rock types have 
led to interesting co~clusions of a general nature, but not 
sufficiently diagno c:ic te 'be a practical tool in exploration. 
Geochemical studies 1-.i.a.v e led to the conclusion that these methods 
must be used with caution, pa:!'ticularly in areas of deep 
overburden, · 

"It is hopet: that the new building to. house the 
Geological Survey in Cttawa will contain a completely 
equipped laboratory devoted to geological research". 

Dr, G. H . Charlewood, in correspondence with 
the Chairman, indicates a simila:r: conce:rn for increased 
fundamental re search in geology, lest the geophysicist 
replace the geologist in ore search. Franc Joubin 
emphasized this po c sibility at a C .I. M . address in 
Vancouver late in 1956, and many others have expressed 

• 
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similar views. It seems to the writer that sentiments of 
this kind can be misleacling. The world will have need for 
W the tools it can produce, if it is to maintain its mineral . 
reserves. Geophysicists and geochemists are an essential 
part of the geological profession. Their finclings add greatly 
to the store of basic geologic information that is essential to 
progress in geology. The proper application of geochemistry 
and geophysics to minera! exploration calls for more work in, 
and a bettcr understanding of, pure geology, whether it be 
areal geology, the factual details of occurrence of minera! 
deposits, or better fondamental knowledge of the physical and 
chemical properties of minerals and rocks. It also calls 
for geologic interpretation of the physical or chemical data 
and for geologic guidance of subsequent explorations, 
developments or extractions. Seismic exploration has played 
a notable part in developing the petroleum resources of 
Western Canada in the past ten years; as a result, over a 
thousand geologists are working in an area in which, twenty 
years ago, only a few were employed, and they have contributed, 
and are contributing, greatly to geologic research. Mr. Joubin 
is given credit for the development of the Blind River uranium 
ores. Geiger counters played an important part in the developments. 
But the original cliscovery of ore and ail the subsequent developments 
that have led to production contracts or letters of intent totalling 
over one billion dollars worth of uranium concentrates 0), were 

(l)R.A. Simpson - Can. Min. Journ. Vol. 78, No. 2, p. 129, 
Feb. 1957 

guided chiefly by geology and were ultimately based on the 
recognition by Joubin and others of the basic geologic fact that 
uranium compounds may be soluble in the acid solutions that are 
yielded by oxidation of pyrite< 2). Surely Dr. Michener' s alternative 

(Z)F.R. Joubi~ - Trans. C.I.M. Vol. LVII. pp. 431-437. 1954 

of a completely integrated exploration staff, with no let-up on 
basic geologic research, is the only correct approach, 

D. R. Derry supplied the Chairman with the following 
1tatement on Blind River ores: 

"New data apropos the origin of the Blind River uranium 
deposits are being accummulated gradually both from underground 
development and from the compilation and study of diamond 
drilling data. My personal impression of the direction in which 
this accumulating evidence is clirecting us is: 

( 1} It seems more and more clear that there has been hydrothermal 
transportation and deposition of uranium and thorium, although 
this would not necessarily mean that these metals had a magmatic 
origin. 

(2) On the other hand, the evidence is also painting to the paramount 
importance of old drainage patterns within the Mississagi seclim entr 
as indicated by the thickening and thinning of certain beds or 
series of beds near the base of the formation. 
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In otller words, the radioactive metals ma.y have 
been brought in in a hydrothermal medium but the course it 
followed seems to be controlled by the sedimentary history in 
Mississagi times. 11 

A recent papcr on the origin of uranium deposits(l) 

(l)McKelvey, V.E., Everhart, D.L., and Garrels, R.N. 
"Crigin of Uranium Deposits" Economie Geology, 50th 

Ann. Vol. pp. 464-533. 1955. 

!ends support to Derry's statement. According to thes~ authors, 
isotopie studies indicate that the Colorado Plateau uramum 
deposits are epigenetic and suggest, but do not prove, that the 
uranium came from a deep-seated source. It may have been 
derived from sedimentary layers and have been tra.nsported to its 
present place by groundwater or petroleum with reduction, in 
large part related to decaying organic matter, playing an 
important part in fixation of uranium and associated metals. 
The authors conclude, while recognizing that other authorities 
may disagree: 

11 The sum total of the facts of the occurrence of the 
deposits in the Colorado P 1ateau and Witwatersrand suggests 
tous that they were formed by deep-seated solutions, probably 
originating ·from igneous rocks that for the most part did not 
reach the surface. These solutions arose along fractures to 
permeable beds, which they then followed. Sorne rnineulc 
notably copper, were deposited rather quickly after tne 
solutions reached these beds, perhaps as a result of decrease 
in pressure, but others were carried in solution to areas where 
the transmissibility of the channel decreased and where chemical 
factors caused their precipitation. W e believe that this 
interpretation fits the facts of the occurrence of similar deposits 
in other important areas, such as the Black Hills area of South 
Dakota and Wyoming, and the newly discovered deposits in 
the Blind River area of southwestern Ontario." 

Dr. Charlewood has contributed the following 
interesting comments on recent mineral developments in 
Manitoba that have been of great national significance: 

"In the past year {1956-57) some interesting changes 
in the base metal picture of Manitoba have ta.ken place, with 
notable additions to the reserves of nickel, copper, and zinc. 

"It might be interesting to speculate on how this new 
ore was found and whether ge:Ological research, direct or 
indirect, contributed. In the direct sense, the new copper and 
zinc deposits were found by the application of "saturation geophysics" 
to areas chosen by exarnina.tion of geological maps. Research in 
geophysics, of course, led to the development of the electro
ma.gnet:i.c equipment by means of which the anomalies, completely 
hidden by lake and swamp, were located. In the case of the zinc 
deposit the anomaly was so weak that it would have been ignored 
bu_t for the company policy of drilling every anomal y. Cbviously 
this thorough approach is possible to relat:i.vely few organi.zat:i.ons. 
Though there is no obvious clue to the presence of the ore in the 
outcrops of gneiss nearby, is it not possible that research may 
reveal something in the line of trace elements or type of alteration? 
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This is not an original thought, of course, but it seems worthwhile 
to reiterate when one considers the potentialities of such 11rn:ie.:ile::; 
in the haysta.ck. 11 represented by hidden orebodies in geologically 
favourable areas. It will recur each time a hidden deposit is 
discovered and the need for research will arise in each district. 

"ln the case of the Mystery-Moak Lakes nickel deposits, here 
again we see the reward of yeara of effort directed to an area 
considered to be structurally and petrologically favourable, but in 
which outcrop is rare. The area was petrologically favourable in that 
it was known to conta.in nickeliferous rock, though not of a grade or 
quantity to make ore at the time. Here we have elongated masses of 
basic igneous rock, some at least detectable by magnetic methods, in 
a belt of major faulting. Here is a situation similar to that at Lynn 
Lake where research on the ore -bearing intrusions and genesis of 
the ore itself may aid in prospecting other basic intrusions in the area. 

11 Trace element and al te ration product investigation could be 
carried to the rocks bordering the Precambrian. The Pine Point lead
zinc deposits occur in Palaeozoic !imestone on strike of the Great 
Slave fault lineament. Research on the environment of these deposits 
would help in the search for the same sort of thing under similar 
structural circu.msta.nces, for example, in the Palaeozoic rocks on 
the strike of the Burntwood River fault lineament in Manitoba which 
is a major structural feature, the effect of which is evident well out 
into the Plains. " 

The present sta.te of knowledge fegarding ore genesis has been 
reviewed during 1956 by A. B. Edwards 1}. He points to the relatively 

(l)Proceedings Australa.sian Inst. Mining and Met. No. 177, PP• 69-116. 
March 1956. 

satisfactory condition of our knowledge of genesis of such types of 
deposits as supergene enrichments and residual ores of iron, aluminiuin,. 
etc., and to the slightly less acceptable theories on sedimentary iron 
formations or deposits of chrorrùte and ilmenite in basic igneous rocks. 
For many other . ores there are, he says, no generally acceptable 
theories of genesis. He considers that Schneiderhohn1 s recent(Z) 

{Z)Neujahrbuch fur Mineralogie 195Z pp. 48-49 1953. 

fourfold subdivision of the se is useful for discussions of genesis. 
Schneiderhohn recognizes only those deposits formed during great 
orogenies as being of primary magmatic (hydrothermal) origin. In 
post-Cambrian time in Europe, these were formed chiefly during 
the Variscan revolution. The ores of Mesozoic and Tertiary rocks 
of Europe and Africa which are in strata effected only by epeirogenic 
warping and fracturing, are considered secondary hydrothermal deposits 
formed, possibly, by transport in chlorine-bearing volcanic waters 
from metals derived from older and deeper ores. Most of L. C • Gra.ton's 
telethermal deposits belong in this group. Schneiderhohn recognizes 
another group of young ore deposits that are found in alpine-type 
mountain chains. These he considers "regenerated" and considers them 
either the result of dissolution and transportation to higher horizons 
of older Variscan ores or a mingling of this with some juvenile rnaterials, 
including metals, from the younger orogeny. Possibly such puzzling 
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deposits as the complex silver-tin ores of Bolivia belong in this 
category. Schneiderhbhn suggests that only the first class, 
his primary deposits, create metallogenetic provinces, and 
that no uncontiminated, really primary magmas could 
develop in later suped• ·.posed orogenies. The PreGambrian 
ores are considered to be "polymetamorphic" .... .. ,~ry 
complex and obscure origin. 

Edwards disagrees with some of these conceptions, 
pa:rticularly for some Precambrian ores in Australia, and 
presents a lengthy and helpful discussion of current hypotheses 
of ore transport and deposition~ He devotes special attention 
to the volatility of rrietal compounds, including sulphides, and 
discusses the contributions of J. S. Brown, Hsiao and Schlechten 
(Journal of Metals 4 (1), 1950), J.E . Hawley, and others~ In 
this connection, he gives an interesting e~ ample of the deposition 
of galena and chalcocite on a brick wall in a stope during a fire 
in a Broken Hill mine. The brick was partly replaced by the 
sulphides. He concedes sbme merit to J.S . Brown's metallurgical 
hypothesis ("Ore Genesis," 1950), but is skeptical of his 
anhydrous ore magma--"Brown 1 s ore Magma won't hold water". 

Edwards points to the necessity for a fifth group 
in Schneiderhohn1 s list--the stratigraphically controlled sulphide 
ores, such as the Kupferschiefer, the Rhodesian copper deposits, 
Mount Isa, Cloncurry, Nairne pyrite, etc. His final plea is for 
a ,concerted attack by geo-biology on the mechanism, of sedimentary 

•· de·position of sulphides . St. Paul I s first epistle to the Corinthians, 
' Chapter 8, verse 2 is a fitting conclusion. 

:. ••• 1 The present writer concludes, after reading 
Edwards I article, that the geologists I studies of ore genesis 
would be strengthened by a better knowledge of, or closer 
cooperation with, the work of bacteriologists and metallurgists. 
Dr. Michener's well-integrated exploration group may have to 
be enlarged to include these and other scientists. 

FUNDAMENTAL RESEARCH 

During 1956 t;}, ~ rep ::) rt of füe Advisory Committee 
on Minerals Research was p.teséntecl w the National Science 
Founq.ation, Washington 25, D. C., and is available on request 
from that Foundation. It contains the recommendations of 
subcom_mittees on ( 1) Fundamental Geochemical Research, ( 2.) 
Fundamental Geological Research and (3) Fundamental 
Geophysical Research. The little volume, containing 76 pages, 
is worthy of attention by all Canadians interested in minera! 
_exploration. The subcommittees recommended the establishment 
·'of a Foundation for Research in Minera! Deposits under the incentive 
of the National Science Foundation. The U. S. Advisory Committee 

· on Minerals· Research supported this recommendation and sought 
authorizatiôn to explore the matter with representatives of the 
mining industry. It was suggested that ·the Foundation "be 
staffed and administered as an entity independent of any 
existing organization, and that it be initially financed by 
grants from the National Science Foundation. It is hoped 
that the mining companies will contribute to the support of the 
proposed Foundation and that eventually it will be sustained 
entirely by the metal mining industry. 11 
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The subcommittee on Fundamental Geological Research 
in stressing the steadily decreasing ratio between minera! demand 
and minera! reserves says "unless we develop new principles by 
careful research in both field and laboratory, we cannot properly 
exploit the O(l"~,:,potential of even_ our k.nown dis~rict~ - much less 
can we discover ore that ...,-,re beheve may be rmned 1n the future 
from districts now unproductive or from area.s yet to be discovered. 

:?orty-one specific research topics are listed on pages 
31 . to 36 of their report; a large percentage (not all) of them are 
suitable fo:r the Canadian scene and are commended as suitable 
topics for research in Canada. However, the basic philosophy 
of the recommendations seems to be expressed by the following 
quotation (page 29) -

. . . "Studies of mining districts by individuals and small 
groups have provided a great deal of basic information, but 
results have fallen below expectations, largely because of the 
inherentlimitations qf such projects. Investigations having a wider 
range and _carried on by a group of scientists with diverse training 
and expe:rience should result in a more rapid advance in our 
knowled3e of fondamental processes. We believe that the most 
fruitful a roach is to be in with the tan ible tacts of ore deposits 
an to en eavour y using a 1 promising means o investigation to 
find out the source of the metals and how the orebodies attained 
their present position and form. 11 

This condusion, reached b/. a United States Comrrùttee, is 
true also for Canada. }fore too geological studies of mining district 
and of orebodies in these districts have provided much basic 
information, but the results, on the whole, have been disappointing 
largely because such studies have been narrow in scope and deal 
with but one or two of the many facets that ma!œ up the overall 
p.roblem. What is needed is investigations having a much wider 
range, concentrated on certain ore deposits and carried on by a · 
group of scientists with diverse training and experience, Such 
comprehensive investigations would result in more rapid advance 
in our knowledge of fundamental geological processes; of the source 
of the metalf,; and of how the orebodies attained their present 
position and form. This in turn should leàd to increased efficiency 
in mineral exploration, : 

Therefore this subcommittee recommends that the 
N~tional Advisory Committee on Research in the Geological 
Sciences assume long term responsibility for assuring that 
complete geobgical (scientific) information be obtained on at 
least one Canadian metallic mineral deposit. 

. Providing the National Advisory Committee approves the 
above recommendation it is suggested that a specia1 subcomrrùttee 
be appointed to explore ways and rn.eans of having it carried out. 
A prime rider to such a project would be the eventual publication 
of the pertinent re sults. 
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APPENDIX 

SUMMARY. OF PRCJE,CTS SUGGESTED 
TO SUB-COMMITTEE ON MINERAL DEPOSITS, 1950-56 

,) 1 o 1 , - .... , 
: · ,!i ; 1!;_ ·• by A.H. Lang 

About sixty projects were suggested to the sub
committee on metallic minera! deposits from its inception 
in 1950 to the el).d of 1956. Sorne of these proposals were 
accompanied by requests for grants through the National 
Advisory._Committee.,, but most were simply ·suggestions for 
projects that the sub-committee might endorese and try to 
have undertaken by some organization ·or individual. The 
annual reports of the sub-committee summarize progress on 
certain projects, mainly those for which grants were obtained, 
but it was impossible for them to cover the ·whole subject. 

:1 Early i:t:i 19.57 the write-r suggested that. some important 
. sugges;ti_pn.si. may be ove1'looked and that it might be useful 
to review all the past pr:oposals and the ·work done on them, 
if any . In this way attention could be clirected to worthwhile 
projects, and less important ones; and those out&ide ,our 
sphere could be written off our lists. In other words, it 
seer.ned time -to take stock of the situation • 

. . · •: A p.reliminar.y ~ummary was made .. by reviewing 
the annual-:reports and_the re_.eotds of the s~cr.étary of the 
National Advi.sory Comznitteè, ;·_ and by making . additional 

f.-·. : -: . ·· inquiries when this see-m-ed des:irable. ·The ,s:ummary was 
· _,,. sent to the members of. the ,sub--committè.e . fo:r ·comments, and 

th.e- replie.s a:r·e incorporated in; -the-follo:w.ing general analysis 
. of.the general sj.;tuation which is :followeèl •by notes. on individual 
:• l: proj_~çts. •. (.'•~-•~):, ~~ ~3; • :•., • 

j l ; ., ; ~ -~ . . - • ·;· '.'. ·r ' .i -.: . 

GENERAL ANAL YSIS 
·; ·_. 

. • ··. The .e~:fli.est suggestions were obtained !rom an 
appeal made by a committee of the C. I. lvi., headed by Dr. 
Hawley, which resulted in the formation of the National 
Advisory Committee and its sub-committees. The first 
action of our sub-committee was to prepare a circular 
letter explaining its aims and asking for suggestions. 
This was sent to more than 1, 000 Canadian geologist~-'.~d 
other persons, but relatively few replies were received. 
Adclitional suggestions have been .received f.rom time to time, 
or made by members of the sub-committee. : 

Fifty-six projects have been suggested. Cf these, 14 
.. ~ .a~~ j\t.dged to be outside the field of this sub-committee 

., . h-e:CaJJse they deal entirely with metallurgy, geophysics, or 
OJ"d.ina;_l:'.;y geological mapping; these are not discu::.sed further. 
The _rei:naining 42 may be divided as follows: . completed, -4; 
undertaken tp some extent, 25; apparently .not undertaken, 13 • 

. 
Projects Completed • 

• ·:• •• 1 • .1..:. , . 

· · - · ·Four undèrtal<lngs were carrièd to satisfactory 
· conclusions and the ~esults were publishe d or incorporated 
in unpublished these~. . . · , . ; 
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.. Projects Undertaken to Sorne Extent. 

The 25 suggestions judged to be in ~~ tategory comprise 
19 broaci long-term projects·and b smal1e~ proJects. The broad 
projects deal with basic_ research on various a~pects of the. 
origin of minera! deposits _and clues for detec~~ _the deposits 
by geological and geochenucal means, t?e ~ehnuti.ng of 
mètallogenetic provinces, and the compilation of resources data. 
Most of these proposals are interrelated and point to the need for 
much work in the se fields. Study of the various suggestions and 
comments would aid in formulating a comprehensive plan for 
attacking these problems. 

Projects Not Undertaken . 

The 13 projects in this class comprise 9 broad long-term 
projects, mainly related to genesis of deposits and clues for 
prospecting, and 4 sma:11 projects. 

Grants. 

The four complet ed projects were done under grants to 
Canadian universities arranced through _the National Advisory 
Committee and obtàined from G. S. C:-' funds. Grants were also 
provided for two uncompleted projects on geochemical and 
biogeoche•micar techniques for prospecting. Substantial progress 
has been made on on·e of these and work ori. the other was retarded 
by lack of suitable: personnel. The six grants total $24, 2Zl. This 
is · almost exactly· one-sixth of the total of $145, ooo· gr~ted through 
the· National Advisory Committee, indicating that rese~i:'r'ch on 
metallic deposits has been receiving its share, particularly 
since several other assisted projects on geophysics, mineralogy, 
structure, etc. are related to work on metallic deposits. However, 
these figures are fairly modest, and a strong case may be 
presented for supporting additional outstanding projects. 

NCTES ON INDIVIDUAL PROJECTS 

A. PRCJECTS COlviPLETED 

Continuation of geothermal research. 

There were several recommendations for mbre work 
on temperature of ·formation of mineral deposits. An independent 
check was advocated, and was undertaken by R. W. Boyle of 
Geological Survey of Canada in a -' study of Yellowknife ores. He 
concluded that neither the pyrite nor the quartz decrepitation 
methods cave satisfactory results. Thi·s · conclusion has since 
been corrobe: rated by several· published and unpublished 
:statements. As a side-issu~ of this project F. G. Smith was 
granted $256 for construction of a heating stage which was 
reported to be reasonably satisfactory. 

Study of Relation of pyrr hotite 'dyke s I to ore depo sits. 
: r j 

A grant of $450 was made to H.D.B. Vfil son and 
associates to pursue this subject. The results suggest that 
banded pyrrhotite-magnetite iron formation is produced from 

, normal cherty iron formation by reaction with HzS. 
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A thesis project at University of Manitoba sugge sts 
that major pyrrhotite deposits may form from action of 

;.:.; sulphurous vapours on common roçk minerals. 

• '-J __ C~E. Michen-~r comments that observations and 
labor-atory experimen.ts indicate a strong possibility that 
iron-s~lphi.4es and some nickel sulphides result from a 
pr.oc~s-s. wh~reby s.µlphur, either as liquid or gas, takes up 
metals from silicate minerals and forms .sulphide minerals. 
Cccurrences of this kind are much more common in Archaean 
rocks, . prol;>ç1.bly because deeply ,buried rocks would have more 
opportu~ty to come in contact with s~lphur. 

1 __ . 
,. . . 

Constru · · erature ressure hase relations 
-~ ~ .. l. °. _ su p_~ _ si 1cates :r~ gene_P.1s o ores • 

. . $10, 500 granted _to J.E. Gill and associates. 
Satisfactory results incorporated in three the ses. 

,_r Testing l~a;ehi~& :of coppel".. and zinc ores with v_arious 
proportions-.of fer,ric sulphate, ·. 

$960 granted to H . C. Gunning and associates. 
Res~ts inco_fporated in thesis showed that presence of 
pyritë is important, that rate of leaching of copper increases 
up to a concentration of O. 001 N, and th~t there is an 
optimum concentration of ferric sulphate ~round O. 01. 

B. PROJ~CTS UNDERTAKEN, AT LEAST TO SOWiE EXTENT 

1. Bread Pr.ojects 

Ba~ic researcli, ;o.n the gen~_sis 
1
of ._ ore deposits. 

, , .. Several geologists suggested this independently, 
: .J. and "several other proposals liste·d on these pag·e~ 'are 

. simpiy parts of this general · subject. A little has been 
. . _-; donë on it, here a·nd there, but' far more remains to be 

· · · '. •_'-'done. ·when summarizing thcse proposals A.H. Lang · 
suggested that the · sub-cornmittee or a speîaf committee 
should review the entire subject, summarize what is 
being _4one in Canada and in other countries, and prepare 
a comprehensive outline of topics that could be undertaken 
by va:rious ·orgànizations and individuals as parts of an 
entegiated researc'h program. D. R. Derry agreed that 
such a review would be of value ·an·d suggested that it 
should be arrangèd under two main headings 'synthetic' 
laboratory re search and deductions from field and 
laboratory observations. G. B. Langford commented 
that a long-term program should work toward solving 
the problem of tran-sfer from source material to ore '. 
deposit's. · 

studies to correlate 
rmnera s 1n assoc1ate 

W ork of thi s b nd has been d ::me as fo llows : 

· (1) Study of C:a , Na, K , Fe , and Mg about sulphide 
minerali zation, at lvicGill Unive r s ity . 

( -. ) Trê.c::!· elc r~l '.) :lt be!1::'.vi :m r d\uin ,., m e t ~n,~r -
·phicm '.)f ar3 illaceous r ~) cl-~s , at 

0

1v .. civ.,acte r Üniversity. 
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(3) Geochemistry of platinum metals, and spectrographie 
research on granites and gneisses at Queen's University . 

(4) The Consolidated Mining and Smelting Company is 
sponsoring the study of trac_e elemen~s in the c_arbonate rocks 
associated with the Fine Point le ad-zinc deposits, N. W . T. at 
Que en' s University. 

(5) The Geological Survey of Canada has been carrying on 
detailed geochemical studies of the Yellowknife gold deposits 
N. W. T. and the Mayo silver-lead-zinc deposits, Yukon Territory. 

Detailed studies- of orebo.dies to determine variations w1tïi depth • 

. A study has been made of variations in .content of minor 
elements in pyrite. -.- ·. :; 1 

D. R. Derry commented that a statis~.1- _s_~E.1ffiary of knowledge 
to date on this subject would be valuable a~d snould be related to a ge 
determinations and geothermometry . 

Determination of the direction of flow of nûneralizing solutions. 

A study of this kind was recently made on a deposit in 
Greenland by W. H. Gross of University of Toronto. 

D.R. Derry commented that he wru ld strongly support 
further studies of this kind. 

A statistical study of past and present producing mines to evaluate 
~vourable geological conditions and the manner of discovery of dcposits. 

D.R. Derry and 'G .B. Langford commented that this is too 
vague a project. •_ Lang agrees that the summarized statement is 
vague, be cause of the: difficulty of condensing a fairly long' statement 
submitted· when the proposa! was originally suggested . He b@lie,rec, 
however, thétt it would be useful to unde-rtake detailed statistical 
studies of ·such factors as manner of discovery (to aid in evaluating 
roles of ordinary prospecting, general geology, structure, mineralogy, 
alteration, and various geophysical and geochemical methods), minera! 
associations, kinds and ages of host rocks, structural control, wall
rock alteration, ratios of length of deposit to depth of deposit, variations 
with depth, etc. The G . S .·C . has done some work along these lines, 
particularly in connection with uranium, and hopes èventually to do 
more comprehensive work on all types of deposits, with the aid of 
data-processing equipment . 

Geochemical and isoto ic studies to determine the source of old and 
other elements in veins, because of oubt that all metalli erous 
deposits are derived from magmas. 

Work along the se )ines has been done in connection with deposits 
at Fine Point, Yellowknife, and 1Viayo . · 

Study of replacement ores, particularly lead-zinc ores in limestone. 

Sorne work of this kind has been done in connection with 
l ead-zinc dcposits in British Columbia. 

C.E. k ichener commented that this subject is right at the 
heart of mining geology problems, and is of vital importance. 
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Study of Fine Point de osits and of areas containin more or 
Icss sirrµ.lar rocks wher·c, a · tional ·dcposits rrùght be found. 

The Consolidated Mi:ùng and Smelting Company has 
made considerable investïgations at Pine Point. · 

G.B. Langford commented that further work should not be 
attempted by others until the ob0vem:entioned studies have been 
published. D. R. Derry commented that work of this kind should 
be undertaken by companies, not by ·government-supported 
projects, 

Delineation of Metallogenetic Provinces in Canada. 

Severa! geologists· su·ggested a large-scale, long-term 
project, possibly as a cooperative effort. Some progress has 
been made, but much remains to be done. This is related to the 
statistical study mentioned above. 

C.E. Michener commented in 1950 that such a project 
should include recording of data, including assays and rrùnerals; 
frequency s·tudies, plottinri of density maps showing ore types, 
rock types, and structures; and data re granitic rocks that may be 
relàted to deposits. 

D. R. Derry commented that this kind of work is properly 
within the scope of the G.S.-C.- G.B. Langford commented that the 
Bird River area of Manitoba rrùght be a good regiàn for which to 
begin such a study, and that the G.S. C, may be the best agency to 
undertake it. · 

Compilation and maintenance of a minera!· inventory for Canada, 

Considerable progress is· being made by G. S. C., Dept. 
of Mines and Technièal Surveys, and certain provincial mining 
departments, but much more could be done if personnel were 
available. 

G.B. Langfor.d commented that this is a project for the 
G . S. C. or the Mines B'ranch . (;The form'er division of the Mines 
Branch that deals with reserves and minera! economics is now 
attached to head office of the Dept. of Mines and Technical Surveys.) 

Studies and compilations re low-grade deposits that may eventually 
be developed as ores. 

Work is being done by G. S. C., at present mainly in connection 
with uranium, thorium, and hcavy minerals in sands· and gravels. 
G. B. Langford commented that this is not a problem for this sub
committee. D.R. Derry commented that it is part of the mineral 
inventory discus sed above. 

Further research on biogeochemical prospecting. 

H. V. Warren and associates were grantetl a total of $10, 025 
from 1951 to 1955 to continue this work. Severa! progress reports 
and publications were presented. These dealt mainly with sampling 
techniques and research on tests for copper, zinc, molybdenum, 
nickel, and cobalt. Tests for the first three metals were said to be 
satisfactory, and for nickel and copper, · mode ratel y so. 
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Evaluation of techrùques for geochemical prospecting. 

The amount of worlc being done by various persons 
and agencies in Canada and the m1mber of requests fo~ advice 
on what techrùques to use suggests that a comprehens1ve 
evaluation of techniques should be made and kept up. This is being 
done to some extent by G. S. C. 

G. 3 . Langford agreed that such an apprais·a1 should be 
undertaken. 

Correlation of geophysica_l surveys of various kind~ with geo_logical 
conditions to which deposits are related, so that nusconceptions 
may be corrected. 

The G.S. C. has been doing work of this kind intermittently 
since 1928. At present it has a Geological Interpretation Section in 
Geophysics Division. 

Investi ation of olacial drift, in the barrens, b 

interest for prospecting or in actually ·scovering deposits. 

The use of geochemical methods in areas 
been studied by University of B. C. and G. S. C. 

G. B. Langford commented that the entire field of boulder 
trains and their economic significance deserves much more study. 
D. R. Derry commented that work by his company was discouraging 
except when done in quite thin drift, but that he thought the subject 
worthy of more attention. 

Research on iron deposits and allied deposits such as manganese . 

The lists of eurrent research since 1950 show about 60 
projects on iron deposJts. The G.S. C. has recently assigned a 
geologist to make a comprehensive study of iron deposits, including 
field work and summarizing of the literature and company data. G . B, 
Langford cornmented that the latter should be the responsibility of the 
c.s.c. 

Research on origin of Blind River uranium ores. 

Work has been done by companies, by thesis projects, and 
by a four-ycar G. S. C. project involving a considerable number of 
geologists, mineralogists, physicists, chemists, and laboratory 
technicians. However, this is ·a very large and complex matter and 
the work done and in hand is not exhaustive. 

D.R. Derry suggested a symposium a year or so from now to 
correlate results and indicate further lines of attack. 

Mathematical studies of frequency curves of assay values of gold and 
other deposits. 

D. R. Derry cornmented that comparues at Blind River with 
which hc is connected have made such studies in a (airly broad way, 
and that he thinks further work is desirable. 
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Further studies of the econorrùc geology of the Artic regions 
of Canada. 

The ·G .S. C. is doing as much of this work as personnel 
perquts ·. Messrs . Langford and Derry commented that this is 
work for the G .S. C. 

z: Smaller Projects · 

That thé ·G.S. C. ecial studies to try to deveio 
new o·r improved tee 
asbestes. · 

Tha G.$1 C. is completing in 1957 field work on a 
comprehensive study of chrorrùte deposits of Canada which, it is 
hoped, will throw some light on prospecting for chromite. 

· study of known placer occurrences of uranium and thorium in B. C. 

Work on this has been done by Quebec Metallurgical 
Indu stries and. G •. S. C.. . · · 

A complete study of the pegmatite maps at Quadville, Gntario 
with respect to rare-element rrùnerals. ·:· 

Sorne work has been done on this by Ontario Dept. of Mines , 
G.S. C. and as a thesis project. 

Fu.rther stu osits in sandstone in New Brunswick, and 
o veins alo ndy. 

Sorne of these deposits werc studied thoroughly by Kennco 
Explorations_. Sorne were studied by G. S. C. in connection with 
uranium which acc-o·mpanies copper in certain deposits. 

Structure of iron-bearing rocks a.t Conception Bay, Newfoundland 

This has been partly undertaken by G .S. c. 

Study of sulphide rrùne.r.a:l beit of Notre Dame Bay, Newfoundlando 

G.S. C. has done much geological'mapping here but has 
not undertaken a spedfic' study of deposits. · 

G.B. Langford commented that this is nota matter that 
need be considered ·by_ the sub-comrrùttee. 

C. PROJECTS APPARENTLY NCT UNDERTAKEN 

1. · Broad Projects 

A critical anal sis of the .whole ical research 
and the u>:rtherance o geologica 

In proposing this M . S. Hedley wrote: 

"You ask for suggestions: I would like to see. before 
priority lists of specific problems are set up, an attempt to make 
a critical a11-alysis of the whole subject of geological research and 
the furtherance of geological knowledge·. Field geology ·is a young 
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man's game and too many of us attain wisdom too slowly to make 
the most of our mental and physical .capacity. A good, critical 
paper by a master mind who has served his time in_the field ·should 
be of great benefit to all of us and should be of particular value at 
the training level. In looking into the possible reasons for the 
dearth of positive knowledge -of replacement deposits and the very 
slow growth qf ideas _concerning them, I found imperfe_çtions in 
observation,"r·technique; and attitude on-tjle part of ·woi-kers t~at 
have hindered rather than aided progress. The same can be -.said: 
of other fields in geology, and it is my belief that the situation could 
be bettered if .t~~ average geologist could be ~de to_ ~ef! some of 
the weak points in his -..vor}.< and writing . Such a pàper~would be of 
little benefit unless it were written by one of the top senior bl'ains 
in the profession. 11 

G . B . Langford· conunehted: 11 Hear! Eear l 11 

Studies of the chemical and h sical character of ore bearin 
so utions. 

Sorne ielitëd work has beên--d.onci ·- ori? certain' mi-:herals .. bùt 
it is hard to say whether this constitu'.t~s work on this problem a'.s 
outlined ,above. 

A country-wide effort to selve the problems relating to the ·replacement 
pr-0cess. 

This is a branch of the broader project suggested re genesis 
of ore deposits. 

Study of the mechanics .of the formation of veins • 

. -This is a bra~ch of the broader p~~je<rt ~uggested re 
genesis of ore deposits. - · · · .. 

Establishment of field stations for c ontinued detailed stud b 
g~o ogists, min,eralogists, geoc~emists~ an geophysicists . 

l:. 

G . B . Langford, who proposed this, commented later that 
it is related to his cur.rent proposa! re establishment of a Precambrian 
Research Institute. 

A. H . Lang commented that it is s·o difficult fo obtain staffs 
for central laboratories that it would be imp.racticable at ptesent 
to organize completely-equipped stations; also that it is no great 
problem for field men to return ta headquarters fo'r their office and 
laboratory work and .ta send samples. to headquarters for other 
laboratory services. · 

Major research on the distribution of metals in sedimentar strata 
an eir migration under mil irietamorp · c env1ronment. 

G . B . Langford commented that this de s·erve s attention. 

A corn rehensive stud of wallrock alteration related to Canadian 
depos1ts, to correlate an augment in ·vidual stu ·es alrea y one. 

A. i:-I . Lang suggested that this would be a useful project 
for the 1' ... üneral Deposits Divi s ion of G.S. C.; D . R. Derry and · 
G . :i3 . Langford a g r e ed. 
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Pre aration of corn r ehensive re arts on Cop its of 
Nickel Deposits o Canada, by Ge urvey of 

A geologist was assigned in 1956 to study nickel deposits 
of Canada, but circumstances made it necessary to transfer 
him to the study of iron deposits ·before he could do more 
than assemble a bibliography on nickel. 

2. Smaller Projects 

Develo ment of a device for ra id mechanical construc,tion 
o isometric drawings o mine workings. 

A re uest for $500 to continue research on eochemical 

No grant was made because the man concerned became · 
-.unavailable. 

Studies of small scattered sul hide occurrences in Newfoundland, 
in the hope that some might lead to ore o ·es. 

Geochemical studie-s of basic intrusives in Lynn Lake area. 
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INTRODUCTION 

The members of the subcommittee wish to acknowledce 
the fine service rendcred by Dr. J. T. Wilson, who was chairrnan 
of the subcommittee from the time the National Advisory Committee 
was organized until the end of 1956. He continues as a member of 
the subcommittee to offer guidance and advice. 

Five new members have been added to the subcommittee, 
A.A. Koffman of Hudson Bay Mining and Smelting Co. 1 Ltd., G.P. 
Mitchell of Falconbridge Nickel Mines Ltd., L. W . Morley of the 
Geological Survey of Canada, R. J. Uffen of the University of Western 
Cntario and H.D.B. Wilson of the University of Manitoba. 

Most subcommittee members believe that many research 
projects are obvious 1 but two main difficulties prevent their being 
carried out, the first, the lack of trained geophysicists and the small 
number of universities training geophysicists 1 and second, many of 
the projects are on such a large scale that they require several men 
or large suros of money. This committee can aid the se projects 
in only a limited way. Various federal and provincial government 
departments and occasionally a university department are the most 
suitable agencies to carry them out, but the private companies can 
supply data and can co-operate with government geologists and 
geophysicists workon6 on research projects. Notable examples 
of such co-operation occurred in 1956-5'/and it is ,hoped that thio 
will continue and be expanded to include othe1· companies. 

A tremendous field of investigation is opening up through 
the use of computing machines to attack problems previously 
considered impracticable. 
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TRAINING OF PERSONi.\J"EL 

Facilities for training of geophysicists are graduaily 
enlarging, but there is stiU a great shortage of trained 
personnel for teaching, research and industry, For example, 
Dr. J. T. Wilson, reported in a recent March 1957 paper 
thatJive deans and deparJ;ment heads . from various universities 
had approached the University of Toronto to try to obtain stafÎ 
for their depar_tments, and even, though the University is the ' 
largest training center for geophysicis~s in Canada, it could 
Iiot supply any of the men needed becaus'e all its graduates 
were engaged~ 

Severa! Cana~iian universities teach geophysics and it 
is possible to study geophysics at the doctorate level in six 
Canaclian universities. These geophysics departments need 
support from industry. Dr. Morley reports that, in general, 
oil companies have been forward but mining companies backward 
in this matter. Specifically th.e u_niversities need under-graduate 
and graduate scholarships, grants for equipment for teaching 
because geophysical instruments are expensive, grants for 
research equipment, and help in publicity to attract students • 

. The use of graduates in geophysics as instrument 
operators is wasteful. Courses in geophysical methods and 
instrument maintenance could be made available to technical 
or high school graduates for this purpose. 

A conference on Geophysics Research and Training 
with representatives from government, industry and universities 
was held in Toronto from September 13 to 15, 1956. The most 
striking aspect of the meeting was the great demand voiced for 
more geophysicists, . especially those trained in the three basic 
subjects, mathematics, physics and geology. 

GRAVITY 

The usefulness of gravity information when applied to 
structural problems of a regional nature and as an aid to 
geological mapping in general, -is rapidly becoming recognized. 
Dr. Innes repor_ts that the ~ve,r -increasing demands by 
aeologists from industry and federal and provincial surveys for 
regional g ravity 1.naps and data is ev~dence of the greater 
appreoai;10n m: "Che importance of gravity methods. 

The principal .g ravity work in Canada is done by the 
Dominion Observatory. It makes the measurements and is the 
central agency in Canada for the collection and coordination of 
gravity data from all sources. 

Lines of precise pendulum stations are being established 
over the latitude range of north America to provide a uniform 
standard for the calibration of gravimeters used for geodetic 
purposes. The central Canada calibration line between 
Winnipeg, Churchill, and Resolute, the long est line of all, is 
to be recalibrated during the International Geophysical year. 
The north-south line through Cttawa has been extended south to 
Washington, D. C. and nor th to Senneterre, Quebec, In the fall 
of 1956 the Dominion Observatory initiated a program to resolve 
rernaining uncertainties of the Cttawa-Washington connection, 
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In the last few years special emphasis has been placed 
upon improving the ties within the prim~ry national gravity 
network and in extending the network to 1nclude the base 
stations of previous regional surveys. Considerable progr:ss 
has been made in this work but because of shortage of staff 1t 
must be done at the expense of increasing the gravity coverage of 
Canada. 

. The region,al gravity mapping of Canada is approxim~tely . 
half completed, with station intervals of 10 to 50 km. The . 
uncompleted parts are mainly in British Columbia and the northerp . 
half of the country. A few selected areas are covered in much . . c 
greater detail and scattered stations are located in the northern . 
areas as far north as Alert, in latitude 83° about 450 miles from the 
North Pole. More than 15, 000 re gional observations in Ca,iada 
are available for geodetic and reeional stuclies. As a reeult it has . 
been possible to proceed with the compUation of a Bouguer ano1naly 
map for Canada. 

Dr. Innes reports that several regional reports of interest 
to geiologists have just been completeci, with the results in 
preparation or in press. The following summaries are from his 
report: 

(1) Bouguer and isostatic anomaly maps of southern British 
Columbia are presented and the compensation of the mountain 
systems is discus sed • . Airy form of compensation appears reasonable, 
although certain features · su: h as granitic batholiths show considerable 
isostatic anomalies. A considerable thickness of lighter fill is 
indicated in some sections of the Rocky Mountain Trench, but no 
major _crustal dislocations. are suggested beneath it. : • .... 

. J • 

(2) In Saskatchewan certain circular topographie features have 
associated negative grav~ty fields believed to reflect disturbed 
bed rock conditions and fracturing to great depths as a result of 
explosion, Topographie, geological, and geophysical evidence 
are consistent with the hypothesis that some of the circular 
features are formed by explosion of a meteorite. 

(3) The rèsults of all gravity measurements in Quebec to the 
end of 1956 for an area south of latitude 52° north and west of 
longitude 64° west are compiled and analyzed. No. outstanding 
gravitational effects were observed along the northern boundary 
of the Grenville geological province to justify the pre se!lce of the 
presumed Huron-Mistassini fault . · ' (j 1 

(4) Gravity surveys over an extended area to the northeast of the 
region considered in the above report, disclosed a belt of intensely 
negative Bouguer and isostatic anomalies. The belt is nearly 140 ... . : 
miles wide and has bee n traced for about 300 miles . Its axis trends 
northeast along the hcight of land and parallels the northern border 
of t_he Grenville geological province . The gravity minima are 
beheved to be controlled largely by masses of granite emplaced 
during a period of late Precambrian mountain building. 

The University of Alberta group have extended their 
gravity n etwork through the foothills into the mountains, and have 
traced Precambrian base ment lithology as far west as Banff . , The 
re_sults indicate a continuation of the basement rock types at least . 
this far, but also suggest some displacemcnt of the basement by the 

J 
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McConnell fault. This appears to be the_ first definite 
information on the extent in depth o( the )f:.irnntal thrusts 
of the Rockies. 

-· . 

: Recently isostatic s~dies :w~·re resÙi-n~~d by the _,:_;\· 
·' Dominion Cbservatory and isostatic anomalies are n()_-yv 

available for nearly 1200 gravity stations. 
'- r • .• ("• 1, 

·,: ! ~ :· ' In·strumental development at thèrI?._,oriùnion 
Chs'érvatory includes the construction of~ ~~~' type _of 
tlèndulum apparatus, work on a vibration g:rav:{_fueter for 
rrieasuring gravity on unstable ground or in a;· ,~ubmarine at 
sea, and a calibration device for North American .grayimeters. 

' ' .. , 

Sugg~sted Researche Most gravit,y i;e.~earch consists 
of large projects. In general no useful purp-o-se is served in 
recommending new research until the mean,s ,for carrying it out tan bè';~dé available. The demands for g;i.f_yity data are a.!;ready 
beyond the capacity of present staffs. Oxùy '-~~pa.nsion off_J ,, _search 
facilities and technical pers_onne_l, particu.l;_~;ly of the Dqmj.nion 
Obs!;)_rvatory, can bring about a mor,e vigorous gravity pr<;>gram 

o-,·: ·· ,:.1fdr Canada. The National Advisoxy· Committee aids some· of the 
university resea·rch by financial contributions to certain programs. 
:) ' •1 : ' 

SE:SMOLCGY 
' ' : 1 

,b:1i ·1 . , ·' . -: ·z~et.èpt work by the· Divisio~ of Seismology of the D,ominion 
Cb·sbPv1hltd.~y\ihn.cerning the direction of foulting has shown. t~at 

' .. 

-~ t~~
1 
ffl:o~è,#(efü: ~ the fau~ts i:1 the Nort~ Pacifië, southwest _; 

Pa-d'fic/-and_ S6uth America 1s predorrunantly ;transcurrent 
('sf~

1
~e-~~~1P,)~~~f ~teeply dipping planes. Th~, _depths of focus ~ 

of '-Œè;<~a;~~9.~~~-s range from less than p.o-rmal to 600 km. 
The mo'st11'otabté exception to this predo1ninantly tra.nscurrent 
faulting is in the Alaska-British Columbia-Washington sector 

~- where ili,~ Ji:1-~~I'!-~ ~Yl_b.~ __ no_rmal, thrust, .or transcurrent 
; ;: with ~? ;P~~t~t~ it\,~P,IW-frrnt in the directipl} o~ strike ~r,4ip.tt j 
:I ·. ~rthe f~~~n~,s~. i-lfsub~-~rn\½ept w9~1f,?.hould contin':e to g1ve ,:: :_. 

_
1
_\e~~-d~:1c:e! ~fl::~:1fJmpor~fie . of tf~,f:!Current faultin~,. exi~ting 

tlie·1rw~, :; ~rf(~h~ fearth 1 s faiÎure wtP have to be modified. 
1 ,:1 .. 

Solutions of the direction of faulting in the Ionian 
islands agree with field evidence of the actual movements. 
Th~ iaµlting occurred on two planes constituting a conjugate 
system of faulting. 

f,n,-· The p .ominion Cbservatory recently published a list 
of earthquakes felt or c~ntered in the western mountai~ region 
of Canada· from December 1841 to August 1951, during which a 

·· -, ··· - - total·· of 24·2 ·earthquakes were located in this general area. 

1 . B~~~~iptio,~~Lqf the ln:fljor tremors are given. 1 , 

. '·.·, .,_ :,.ll, ii.etd·'ie'nt re ·s~â'r~h' .in several othe~ probl~~s .is li~t~d 
in the 11 Gè~Hftion of Cu~\~11:f~esearch" '{p. lll). ··: -

Dr·. · ü'ffip ~\l~g.~_f3.t.i ~he research problem of using 
shallow reflect~

1
()p .s~~~~c · surveys to deliniate known or 

suspected aquifers to srudy the ground water resources of 
Southwestern Cntario. A further problem is the development 
of a means of obtaining reflections without the use of single 
explosions, using such things a s 11 thumpers 11

• 
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GECMAGNE TISM 

:; ;l?:r~blems b~ing studied include ~gnetic storms, 
paleomagnetism, relations of bedrock ·to aeromagn~tic arioma_J.i~~• 
and development of instruments to measure magnet1c nusceptib1lity 
of rocks,., 

,· r. . ! . . 

Nuclear :;nagnetic resonançe : is being s"tµdi~ ,d . at_ some 
centers. A new type of airborne magnetorrieter baseéi -on · 
nuclear magnetic resonance has been dey_eloped and went into 
service in-1955 . Research is suggestecf pn the possibility of 
using the pJ~~~omenon of nuclear magn~ti.c resonance in the 
analy.;;;;i~ ,of rock$ and minerals. · 

. ) . . . ... 
BEAT FLOW AND THERlViAL HISTCRY 

· ,i'·, . ,r . 
. , Heat flow measurements at 11esolufo-0B 'ây·_ inèü,ç_ate a 

. tempe rature g~adient at depth of 2, 16 F per hundred fèet. 
,_ . .i~. ,.i-,M~_a.surements were made to 6501 tl~pth. ·, Mean thermal 
! . . . . -cpnductivity of drill cores and the teinp~i~b.ire gradient 

r, . :r indicated a heat flow that is about twice W,e valu~ hitherto accepted 
i 0

,·· ~S.! normal for th_e earth1 s crust at sea level. 
. '.. 'i 

:i j : ·r;·t J:: :::._i _r. ·.: .,;.:.ilr· .·1 :.,.~, . 

. .. , ;••,:;. In Alberta the oil and geophysical ·èomj:i~e~ are co
operating with the University of Alberta' in the inéa·su:rè ... ment of 
earth tempe ratures i~ clry )1oles. This work is in part supported 
by the National Advisory Coinmittee (p. 82 ). lt is hoped to 
determine whether there is any variation in the outflow of heat 

:_; f:r9~_-near the edge of the Shield to the fci'b'thi'lis, ' ·6.r any other 
~p,r;relation with major structure. A l~b6ratorytt6' 'rti~iSüre the 

·• ~· . .J . \ '. . r 

the_:i:mal conductivity of rock samples is 'béing se't üp pec·ause 
.-: #i~~IJl-al cqµductivity is the other quantitf'requit'~_'d in ,c;:alculating 
'h~at -.Uow.·•;. · ·'' , ;_ r · · · · · 
• J.: ... :' , .' .J ' . . • i l. \ ~j~ · :, · . 

.... ,,; ·.r·.: '··. ·: .f ·.-! 

,. Vvork of the thermal history of the (~artlr'is :è:o~ti~uing at 
the University of Toronto. Based on the asS\lmptlon 'iliat abjects 
.comprising the solar system have a commoti' 6'rigi~, an·'examination 
has been carried out of possible initial conditiorts · ahi:i c~sequent 

. tji_ermal 4istory for such bodie·s as the asteroid_S'· aild the moon • 
• •' . • ,_J . .•· 

The se prçiyide important evidence on the initial ' staté~ df the earth 
and its sùbsequent ther1nal history. ·. ::·1 

i'.~ 

/4 Pë;tP,er r ecently published by Prof; ·v. Saun< 1) of McGill 
. ~ .. . . : 

(1)-h . 1 E d . . .. 
~ emica nergy an Metamorphism; Geochimica and 
Cosomochi~ica Acta, Vol. 8, 1955, pp. ~6-106. 

_Uni~e·r~ity rè~~ale,c:1 t}:lat_ fondamental stucÙes of many aspects of 
metamorphis_w,a:1d grani_ti~~tî9;11· of :z'.ocks .are impossible because 
some of the basic therm-a-1 p:rop'erties of minerals are unknown • 

. J. Without tq4.s)~n.o:wi.edge broad generalizations have had to be made 
ab?ut ~orne· o~ ,th~_key aspe.c;is of inountain building. Apparatus is 
bemg constructed at the University of Toronto for the measurement 
pf the specHic heat of large single crystals in the range from 1 °K 
to room temperatures. 

i.'J 
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RADIOACTIVE 

New devclopm.ent.c. .in induccd. rn.dioactivity arc opening 
up new fie_lds in, oil well logging. , A neutron generator tube 
or "atom smasher" induces gamma radiation in elements such 
as hydrog~n and oxygen and these gamma rays are recordetl by 
scintillation counters. The method is giving new information 
on the various formations inste.ad of merely identifying them. 
For example, an "Oxygen log" may be used to indicate the 
amount of porosity in a formation and whether the pores are 
filled with water or oil. The method uses the fact that rocks 
contain approximately 50% oxygen and variations from this 
amount are caused by the presence of water or oil in pores. 
Water contains about 90% oxygen sb the oxygen content of 
porous formations is higher than usual, . but i,f the pores ·contain 
o:Ü the oxygen content will be below normal. · The variation in 
oxygen content from normal is a measure · of the amount of 
porosity. The information can be obtained through the casing 
and the influence of the drilling fluid in the well is greatly 
reduced be cause the radiation from . the high energy neutron 
flux .penetrates the. rock relati.vely deeply. 

GLACIOLOGY 
. . 

In 1956 the Salmon and Leduc glaciers nea:r the coast 
of British Columbia were studied mainly by seismic and gravity 
surveys. The depth of the ice was generally found to be from 
2,,000 to 2, 400 feet, or about one half the width of the glaciers. 
Absolute ~ovement of the glacier surface was of the order of 
8 inches a day. Samples of ice were collected down to 80 
feet depth for isotopie anal y sis. 

The work :will be continued this summer (1957) with 
expeditions to Ellesmere Island and the Salmon glacier. 
Propertiès ·to be studied include rates of flow, depth to 
bedrock, ice temperatures, and the geomorphology of the 
surr,ounding . cli,stricts. Sample s of ice will be collected from 
vario~s layers, . with the aim of determining some information 
oµ age or past climatic history from isotope studies. 

A map of the glacial geology of Canada, scale 1 inch 
equals 60 miles, is being compiled at the University of 
Toronto with the Geological Survey of Canada and the Defence 
Research Board. sµpporting the work. The map will show the 
n;iovements of t4-e . ice sheet which formerly covered Canada. 
lt is to be published in 1957 or early in 1958 by the Geological 
Association of Canada. . .; 

EARTH STRUCTURE 

. In a more general sense, the geophysical data on the 
earth's crust which is accumulating, requires a considerable 
r_evision of some of our ideaa on tectonics and orogeny. For 
example, the work on direction of faulting in the great earth
qhake belts shows a great preponderance of transcurrent (strike
slip) rather than thrust motion, whereas the latter had been 
predicted for shallow earthquakes. The work by Columbia 
University over oceanic deeps shows no evidence of a Hess-
type tectogene, but an actual thinning of the crust, such as 
might be caused by tension rather than compression. This 
is certainly no time to be dogmatic or even complacent with 
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theories of mountain building or continental formation. There is 
even evidence from paleomagnetism (admittedly very meager as 
yet), that may eventually force physicists to accept continental 
drift. 

· Prof essor J •. T. Wilson is continuing his studies in the 
earth structur'~ field. A textbook on the structure of the interior 
and crust of the

1 

earth is being prepared by Professors Wilson, 
Jacobs, and Russell of the University o_f. Toronto, 

MINING GEOPHYSICS 

The most recent (first half of 1955) review of geophysical 
aétivity by Sigmund Hammer shows that ge-0physical exploration 
in the mining industry rose to new hig!:1s in 1the first half of 1955. 
Canada continues to lead the world with the ,highest capital 
inves'tments 1n mining geophysics and also su;rpassed the United 

' States in the num.ber of professional geopbysicist.s employed. In 
order of decreasin"g expenditure ·s the nine methQ/:is r 'anked: 
magnetic, electromagnetic, resistivity·ax:id allied me!h9qs, , 
miscellail.eous ,me_thods, radioactiv:1, gravity, geoche:mi~~l, .. 
self-potential,and· seismic. Use c:,f. tl\~ electromagnep.c me~od 
is increasing most rapidly> In _C.~nada government .expenditures 
account for 3. 0%, ptivate companies for 55. 5% and contracted 
operations for 41. 5% of the tc;>tal expenditure on miniog geophysics . 
For the rest of the world, comparable figures are 13. 2% 
government, _ 62. _5% private company, and 24. 3% contracted 
~f>ifratioris~ ·. · •. . 'r . '::.. 

··{J 1·.,· _r::. -~ ~-- ! -~--~ ~- . :. c·; .- r~ '.; . .. · · . - - p 

···, n< . r1 11ié·a~àn.~e in the effectivene~·s bf mini1tg g;oi,1:i.;~\çs 
:;., -- , ... 1 • .-, . • Î f' · 

~ D:i the·· past- si~ years is remarkable. In the first re.port qf the 
Nat:rohit Ad\tiè6ty· Committee (1950-51)(1) it was stated.that 

i • :; l ! •• i;_ : • .. ~ . • 

(l)NatioJJ..al Advisory Committee on Research in the Geological 
,:5.ae~~fJ; lsf Annual Report, 1950-5.1,_ p. 9 ;,~ 

"the o±~ ·'deposits that form our pre·sent re.serves were · 
:;ompàratively well exposed" and the ore ·a~posits to be founct. 
in the future "will require above all the application of new 
geological and geophysical techniques". The first quotation is 
no l?p.ger. true afte r only six years, and the second quotation has 
been borne ou~~already. 

In 't'his ·s_htYrt period many orebodies hë;1.ve·"l9een 
disco"v"ered largely by' geophysical methods although geology 
guidè d 'the location of the geophysical surveys in man y places. 
Iri 'New Brunswick, four orebodies with published reserves 
a i:rn r e gating 60, 000, 000 tons have been located, In Cntario, 
the Marmora iron d~posit was not exposèd.1:1.,ip,.)Vianitoba, The 
International Nickel Company of Canada, '. li,.td.;; iocated the Moak 
lake , and T_h~mpson orebodie s, nc-ithy,i _,<?f' wi-1ich have any surface 
ex1t~su~e , The r_eserves in th.e.,se 'two pfeoôdies is very large. 
In Manitoba, and Saskatchewan, · Hudson Bay Mining and Smelting 
Comparty has locàted ten ore bodie s beyond the Flin Flon mine • 

. . ?,~Vén of the se have no surface exposure and three of the seven 

.J,wê4r,fd located beneath lakes and muskeg entirely by geophysical 
m e thods . Thesè q rebodie s are expe cte d to supplement the 
Flin Flon mine. The role of the combination of sound geological 
theory and radioactive geophysical methods in the recent discovery 
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of uranium deposits is well known, lt is now well established 
that geophysics, is one of our important tools in mine 
exploration especially when directed by experts . 

RECENT MINE FINDING IN MANITCBA AND SASKATCHEWAN 

Because mine finding has been so successful recently 
in Manitoba and adjacent areas in Saskatchewan, it is·. an 
appropriate time to summarize what has been done so that 
the role of geophysics in exploration may be unde.rstciod 
better. 

Inco has located three orebodies in t·he Myste·ry,
Moak lake section of Manitoba. The exploration was 
started in the area bec.ause the presence of large ultra
basic 'ùitrusions with some associated nickel miii'erali'zation 
was believ·ed to be a favourable geological énviro~me~t. 
The first areas flown with the ah:'borne magnetometei- werc laid 
out in the office on the basis of government. geological survey 
maps before any of the company gedogists had been on the 
ground. · For the second field season, the flying was extended 
northeastward and covered the area containing three ore bodies - -
Mystery Lake, Moak Lake, and Thompson. Mystery lake, ' 
the lowest grade or~body, was found by extension of a 
mineralized outcrop showing. 1;'1:ie Moak lakè q~~body is 
ëverywhere _drift covere_d. It was located byL, ~#1.ling ·_ an · 
aeromagnétic ànomaly. The Thompson orebiidy, the highest 
grade of the three, was first indicated by a :relativel'y .J.reak 
aer9ma.gnetic él,.IlOmaly, then found to be a _conduct~r by a 
ground electroi:nagnetic survey. _)t is signifie~~ fJ;i.àt the . 
anomal y was not drilled until abôüt six' yeârs aftei! its · · 
discovery and confirmation by the eledromagnetic survey, 
showing that although it was located by geophysical methods, 
even 'this very large orebody was well down on the list of · 
anomalies to be in'ves'tigated by drilling. 

The ten outlying orebodies of Hudson Bay Min,ing and 
Smelting Company Ltd. may give a somewhat be.tter sampling . 
of how orebodies are dis~overed. The present system of 
exploration is to stake clairns on the basis of goO'd geological 
maps, then cover' the area'·completely by electro:rrtagnetic su:f-veys 
and dTill anomalies. The ' foll'owing statistical information was 
made available: 

'( 1) Thrcc ·0f the ten or~bodies had mineralization connected with 
them outcropping at sùrface·;· four are completely cover·ed by 
water; three are completely covered by muskeg, muskeg and 
drift, or muskeg and water. · · · · 

(2.) Three out of ·ten were actually located by geophysical 
methods. The othe rs we>re loc-àte-d while drilling surface 
·sh'ôwings or structuré in the vicinity of known minerali'zation. 

(3) Cf 'the seven orebodies not lc;>cated by geophysical methods, 
several anomalous readings were obtained in the vicinity· of · 
surface mineralization connected with one of the mines by 
an electromagnetic survey previous to drilling, but we.re not 
the reason for è:-illing. Subsequent electromagnetic surveys 
located conductors over four of the remaining six mines. · 
These four mines were located either before the ele~tro
magnetic equipment was obtained or when a standard m ·ethod 
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of survey was being developed. Mr. Koffman_ states thé\,t.'had '1>m 
the equipment been received earlier,_ these ~nes would_ o:~ubt1e,s~ 
also have been clas sified as actual discovenes by geophys1cal 
methods. 

(4) Three of the seven complete,ly covered ~es had other surface 
showings in the immediate area • . The three mines located by 
electromag:p.etic methods lie in _g,round which was taken up 
because of formations and structure considered favourable 
to economic mineralization. No mineralization has been noted,; 
in their immediate vicinity that would have otherwise attracted 
exploration to the are as. 1_;, : · 

(5) A magne.,tp~eter survey ha~-. ~e~n conducted .over one of t4~ , 
orebodies only and a magnetic ~o:çnaly was noi obtained. .;; 

Because the data on the .. t~n individual mines may be .of 
interest to some readers and is not available ~,lsewhere, it is 
included below: The names of t4~ mines have, ,b_fen deleted. · 

Saskatchewan 

Mine A. Comp~e-~~ly covered by muskeg. L~~ated by electromagnetic 
equ1pment. ~ -~ rpart of orebody outcrops and no known min~ralization 
occurs on s.udace within a mile which would have attracted a 
prospecter ~iP 'the area. 

Mine B. _C~ebody located as a result of drilling surface showing 
of connected tnineralization. Subsequent elestromagnetic survey 
did not pick up an anomal y over the orebody. ,, 

Mine G:'."i Located while drilling structure on strike of Mine B. 
Surface of orebody completely covered by water. Subsequent 
electromagnetic survey located a conductor over the orebody. 

Flin Flon Area of Manitoba 
. , l; 

Mine A. :Compl:etely covered by water~,: Located while drilling 
structure_.on strike of known mineralization. Subsequent 
el~,c.tr,omagnetic :survey located -a conductor over the orebody. 

l. 

Mine B. Completely covered by water. Located while drilling 
non-related showing on adjacent island. Subsequent electromagnetic 
s,'1!l;;rvey over the orebody locatcd a cqnduct~r. . . . 

Mine C. Located as a'. -result of drilling surface showing ·.of 
connected mineralization. This mine consists of two main 
ore lenses. The east lens is considered to connect with the 
surface showi1;lg through "."eak mi_neralization. Subsequent ' 
electromagnet1c surt-ey did not p1ck up a conductor ori the- ·s·howing. 
The west:ore lens would outcrop ·below a drift côvered area. 
An electromagnetic survey subsequently picked up an anomaly in 
this ;area. · · Both of:the ore lenses ·üe below 100-foot depth • 

. ;-· j' 

Herb Lake - Snow Lake AreaiJ 'Manitoba. 
J r. .. .r b < 

Mine A. ,Mine completely covere.d by water. Located by 
electromagnetic equipment. No surface showings within a mile 
which would have attracted a prospecter to the area·. 

Mine B. lviine completely covered by muskeg and water. Located 
by electromagnetic e quipment. No surface showings within a mile 
that would have attracted a prospecter to the area. 
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Mine C. · Located as a result of drilling surface showing of 
connected mineralization. Several indefinite anomalous readings 
were bbtained in the vicinity of the showing by electromagnetic 
survey previous to drilling but were not the reason for drilling. 

Mine o. · Mine completely covered by muskeg and.glacial drift. 
Located while drilling structure in vicinity of Mine A. Crebody 
occurs below the 175-foot level. No anomaly picked up over 
orebody-by e\ectromagnetic survey. 

• Two facts stand out from this data. First although electro
magnetic surveys may find mines and were 80% effective in 
detecting these 10 mines, even ground electro:rna.gnctic surveys 
do not eliminate favorable territory because, in two of the 
ten •. rnines, anomalies wère not located. Second, the orebody 
surveyed with magnetometer did not ·show an anomaly. so-it .. . 
is ·unsafe to elirninate conductors by magnetic methods when 

· r searching for copper-zinc orebodi:e.s. ·Cn the other :band ::-· 
màgnetic information is exce.edingly :valua-ble in the s ·earch 
for many types of orebodies as shown -by lnco's success . 

· ·,CURRENT ,RESEARCH •. ' The· C. I. M. volume on j'fophysical 
~ Case Histor-ies · has been prepared and published. ( . ·., ' 

(l)case Histories in Geophysics; Can. Inst~ ·Min. Met. for Sixth 
Commonwealth Min. Met. Congress; 1957. _,. 

j ... ''-! _:.: ') . ' ·' 

Scale model research on the electromagnetic respon:se 
of various conductors is going on at the University of Western 
Gntario i3.nd· the Unive·rsity of Toronto. At Western, ,some 
p-rogress.Uhas ·been made with the checking .of theoretical 
predictionl? with the model, and present research concerns 
the problem of disserninated conductors versus massive 
conductors. A. R. Byers recently reported on field tests 

,::
0

, with, several types of electromagnetic equipment over known 
sulphide bodies. The instruments wer.e rated on the basis of 
sensitivity or capability of detecting these sulphide conductors. 

I In order of de.er.easing sensitivity the instruments were 
electromagnetid,,.galvanic, . Sharpe and Doolan vertical coil 
induction, and Bolideri horizontal coil induction, 

The physical properties of various rock types are 
being tested in several laboratories to aid in the interpretatio:h 
of geophysicaf maps. This is important, because, . as· Dr. .. 
Morley r .~marks., it is one thing to gather and compile 
geophysical data and take shrewd guesses as to its meaning, 
and it is another to make a thorough interpretation. The 
need for research in this phase of mining geophysics is 
glaringly obvious. 

SUGGESTED RESEARCH Much of the current research in 
geophysics is being done by mining and contracting companies. 
There is a great need, however, for somewhat costly field 
testing where the results may be published. Such research could 
best be carried out by the various government agencies. Dr. 
Byer.1 s work for the Saskatchewan Government is a good 
example and is a start along this line. Dr, Mo-::-ley has 
recomrnended that the Geological Survey of Canada concentrate 
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its research on electrical methods, that is resistivity, radio, 
and electromagnetic, because these methods hold such prornj.se 
and they are not being actively investiga~ed by ~he ~ominion 
Cbservatory which concentrates on gravlty, seisnuc,· and 
magnetic instrumentation and field observation. 

Dr. Byer 1s work could be followed up by field ·te _sting 
the same instruments over conducting bodies whlch are neither 
sulphlde nor graphite, because many workers suspect that the 
rating of the instruments would be reversed from the rating 
over the sulphide bodies. For example, Mr. Koffman states 
that, with the Boliden equipment, they cannot distinguish between 
sulphide and graphite conductors but can distinguish with 
reasonable certainty between these conductors and conductors 
due to wet shears, swamps, shore, and other fopographlcal 
effects. This is done by study of the in phase and out of phase 
rea.di.s;i..gli. · On the_ other hand it is well known that the ·electro
magnetié-galvanic and the vertical loop methods locate· many 
conduttors dùe to wet shears and various other effects, · and that 
many of the se canrtot be distinguished from sulphlde conductors 
except ·by e:xpensive drilling. 

'· · · · 14:rr Koff:rnan recommends that .f.ield tests be.:.µiade over 
known contlu:otors of various types using different frequencies to 
det~rmine_ mqr~ certainly the depth penetration and anomaly 
definition at the various fre quencie s. 

More specifié information is needed on depth 
__ _ pen~tration in known field examples. Sorne workers suspect -

that little, if any, responsc is obtained from orebodies at 
depths greater than two hundred feet. 

Re·search to improve instruments should be di:rected 
towards improvement in portability of equipmènt without loss of 
power or reliability and :increased ruggedness of' equip:inent for 
rough bush ·work. Several new highly portable magnetic and 
electromagnetic instruments have been brought out recently 
an'd data 'are needed regarding field tests of the se new instruments 
by unint~rested parties. 

Research might also be directed towards improvemént 
of methods of field location. Present line ctitting and pîcketing 
methods are as expensive as many geophysical surveys.· · Radio 
location has been suggested. 

1 

GEOPHYSICS IN THE GEOLCGICAL SURVEY OF CANADA 

Prcsent geophysical services consist mainly of flying 
and publishlng the rèsults of aeromagnetic work. A total of 
approximatcly 400, 000 miles had been done to the end of 1956. 
The main policy is to work ahead of geological mapping. The 
research and instrumentation section doe s the electronic 
maintenance work for all divisions of the Geological Survey • . 

The Geophysics Division maintains a small research 
laborator:y with one geophysicist and one technician who are 

· working on improving various types of geophysical instruments. 
A geophysicist was added to the staff recently to work on 
paleornagnetism as an aid in solving geological problems. 
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Sqme of the many obvious ways in which the 
Geophys_icil_Division co"i-tld be expanded for research if 
funds ' and staff were a.v·tülable are noted below: · · · 

., l_i_i !· f 
1 

( 1·) ·, .A li-ftht_ af~craft equipped wi;th an 'a:îrborne mag~etomet_er 
·would be là. . great help for stna.11 area surveys, particul.arly 

,: :. ·. for ·vaJ.le~· and plateau surveys in mountai~ous a~eas ~ A 
·· light-vièig}:it magnetomete:r could Be takeh to any b.r e 13-i,.,and 

,J installed în a locally hir'ed airdraft irl ortler td ·save ferry · 

. , . 

· costs to remote are as! · ·; · 
1 

(2) A geophysicist cbuid visit active prospecting areai anli · 
new mines discovered by application of geophysics to discu.Ss 
methods with loca1 geologists and geophysicists: This would 
be 'analogous to ech:do,rrûc geologists working ort specia,l · 
projects such as a ·pi:l.rticula:t-' metal or groups of mètals • 
The ain:i would be the prepa.ration of case histories!_ to 
keep ab:reast of developments, and to be able to a:dvise 
intelligently on mirung geophysical problems. ' 

(3) Raw aeromagnetic maps can be reduced math~matically 
to a form which hais better correlation -with surface. geology.· 
With electronic• computing devices the work could probably 
be handled OJ:\ a, production basis~ This work is desirable in 

' inining areas J:>ht is -~'ssential•for adequate interpretati_on in > 
oil areas. ,The 'w:ork would require a geophysicist, a tecHnical 
officer ·assist~t;'- .a3td po·ssibly three ·techrucians. ' . , 

t ,:-;,1 • · I i. 

:{4)' With 'deterrninations of rock ' c~nductivities and 'fadio 
·-'attenuation data a conductivity map for Canada could be 
compiled which would be of considerable help in airborne 
electromagnetic prospecting. The work would require the 
services of a physicist. 

(5) A seismic party could be recruited and equipped with 
apparatus capable of being back-packed. This party could be 
used at k(>y points to help salve special stratigraphie problems 
in connection with mapping. 

( 6) ln most geological surveys of other countries the ground 
water geophysical services are important orgaruzations. They 
use specialized electrical methods for measurement of the 
height of the water table and special seismic techniques and 
instruments for the location of buried river channels. A 
start in this could be made by one geophysicist using summer 
field assistants. 

No doubt all government departments could make good 
use of extra staff and it is obviously impossible to do everything, 
but it is well to have in mind the possibilities and need for 
expansion that face us. 

( 12) INTERNATIONAL GEOPHYSICAL YEAR 

Although much of the emphasis of the I. G. Y. is in 
fields of atmosphe ric and oceanographic physics, there will 
be results of imp.ortance in the study of the a olid carth. . 
For instance, the study of the earth is receiving 
unprecedented attention in popular journals, and this should 
be of value in recruiting high school students into the earth 
sciences. 
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: -· ·,n 1; ,_ 
' . 

The desire of the commercial geophysicists to participa.te 
in the I. G. Y. through the Canadiar 5oc:iety of E,cploration 
Geopp.î!;ii~ists in,i Ca~garyi~ noted • . 1;:roîessor Garlan~ is co
operah.ng w1th .the Societj .. in orgaruza_ng research pl'0Jects of 
fundame.ntal inter·eit. As an exà.mple1 special attempts will be ·, 
made to rec.ord. v~ry deep seismic reflections at points , in W este:rn 
Canada, fo~ the ~ttidy of basement structure, or evert the thlckness 
of the crust. The c·ommercial seismoiogi.st{' will also co-operate 
with Dr. Willmore of the Dominion Observatory in rec9rding the 
RippleJ~,O~f: ,e~plp-ffionJp,)958 , . This . work should ~iv:e definite -,. :· 
information on crustal structure beneath the Cordillera. : . •r: 

Many of the companies will also release gravity information 
so that within about a year a first class regional gravity map of . 
the western b_asin will probably be available. The oil companies are 
also co-operating in the heat flow measurements mentioned earlier 
in the report. It appears that the beneficial effect of the I . G . Y. in 
stimulating interest and cooperation may be almost as great as the 
actual resaj,ts of, t_he individu~! projects. 

INTZRNATIONAL UNION OF GECDESY AND GECPHYSICS 

The Eleventh General Assembly met in Toronto from 
SeEt~mber 3-14,. 1957. The meetings of the seven associations 
dealt with {l} Ge_odesy, (2} Seismology, (3} Met eorology, ·(4} 
Geomagnetism, (5} Cceanography, (6} Hydrology, and (7} 
Volcanology. ~w:eral sessions were of inte1:.e~t to geol-ogists, .. 
including those of the Association of Vulcanology, and meetings:,! 
of the As _sociation of Seismology 4evoted to the crust of the earth. 

. :! .· 
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NEED FOR RAPID EXPANS°ION IN SPÀ.CE, FACILITiES 
AND STAFF OF GEOLCGY DEPARTW.i.ENTS 

In February, 1957, a questionnaire dealing with space, 
facilities and staff was sent to the 19 departments of geology of 
Canadian universities. The sought-for data were received ··from 
11 of these. They ,comprise the institutions that graduate about 
four-fifths of the students specializing in geology or geological 
engineering, in~lude s·ome of the largest and some of the srnallest 
departme:p.ts, and aré more or less evenly spaced across Canada. 
Ut.ivereity of Toronto, the largest in Cana.da, had a total student 
enrollment of close to 12, 000 and Acadia University, the smallest 
one returning data for this report had 735 stu:dents. Thus the 
results probably indicate a fair consensus of the thinking of the 
members of all the geology departments across Canada on the 
rnatters under co~sideration. U seful information for this 
report was also obtained from the data collected by Dr. J. 
L. U sher for the meeting in Calgary in September, 1956, of 
representatives from geology departments of Canadian 
universities and the oil companies. 

Scholarship and research training need adequate 
facilities and staff for their proper implementation and it is 
only the questions of the needed space, facilities and staff 
that are dealt with in this report. The various subjects under 
discussion are d_ifficult of quantitative analysis, but certain 
definite t;-en~fs are quite evident and are of use to compare with 
one's own individual views, and und.oubtedly will be of interest 
to wùversity authorities, governments, and to the minera! 
industry, which is so vitally interested in the output of geologists 
and geological engineers by our universities. 

Enrollment 
1 

The estimates of the increases in ·the sizes of the 
different universities 'in the next ten years vary a lot. 
However, it is evi9-ent that we can expect an increase that 
will probably average an overall of 80 per cent of present 
total enrollments. One small unive rsity in a section of the 
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country where the population is rapidlyincrcasing expects to 
expand by 150 pe r cent . Cn t~e ~t~er hand one long-established 
institute evidently intends to hnut 1ts growth to not more than 30 
p er cent. Two of the smaller uruyersitie~ in small towns have as 
a first priority new residences as otherw1se a greater number of 
students cannot be housed. 

Two-thirds of the geology departments reporting feel 1 that 
the ratio of specialists in geology to those in other fields will 
remain about the same, the other third think there will be a 
modest increase in this ratio1 Cn the other hand as far as 
graduat e work in geology is cohcerned half of those reporti_ng 
thicl< there will be a relative increase. The reasons for this 
are that facilities for graduate work will irnprove with the 
inevitable growth of the departrnents; there will be less of a 
tendeh:cy to obtain graduate training outside Canada, and the 
search for nùneral resource s will become increasingly more 
difficult and important and thus piace a prenùurn on graduate . 

,_study.· 
• ·~ ,1. • 

Space Requirernents 

Cnly one of the reporting departrnents considered that 
its present ·quarters are reasonably adequate, but all are 
thinking of expansion. : !11, the . !are case, such as the University 
of Alberta, the new space is now under construction. In three 
others m.0rè· space is pronùsed. The rest are voicing their 
needs. 'The Department of Geology at Alberta expects to 
occupy four times the present space in its new building. 
Mos t think than an increase of at least 100 to 200 per cent 
above their present quarters is neces sary by 1965, amounting 
to 8, 000 to 22,000 square feet, and a few are thinking of -even · 
more~ A total of about 130, 000 square feet is required for the 
departinents reporting, or an estimated 160, 000 square feet for 
all the universities in the country. This new space at the .... 
conservative figure of $20 . 00 a square foot will cost the 
respective universities between $160, 000 and $440 , 000, or 
all of them in the country at least $3,000 .000. It should be 
noted that this-is to m eet the needs for space for only one 
of the many departments ~t each of our rapidly expanding 
universities . 

It was pointed out by a numbe r that the needs of a geology 
department are special in some respects and are not always 
appr e ciated in adnùnistrative quarters . Practically all 
geology classes require laboratory space. Storage of 
specimens is essential if research programs are to be 
fostered . A modest museum is also a requisite in presenting 
to the b eginnin g student some idea of the welter of phenomena 
that constitutes the nature and history of the earth's crust--a 
ra the r large and varied mass of mate rial- -and the life that has 
exis ted, upon it throughout geologic time. 

Equipment Requirements 

All departments indicate that there will b e need for 
extra instruments and other equipment bath for the under
graduate and graduate work . Cn the aver_age the estimates 
of costs are equal for the two purposes , out some are 
markedly higher for one than the other, For the fiv e smaller 
universities reporting, whose present total enrolment is 
bet':"'een 700 and 1, 300 students, the total figures for extra 
e qu1pment range from $16 ,000 to $37,000 with an average of 
~25, 000 . For the other six, whose present total enrolment 
1s between 2, 400 and 12, 000 students, the equivalent figures range 
from $18, CCO t.; $75 , 000 wi t h an ~vcras"' o f $50, 000 . The t c;. tal fo r 
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all the geology depar~ents in the country would probably 
be close to $500, 000 . There is no close relationship between 
the present size of the -institution and its estimated need for 

,these purposes. Cbviously asome are a bit better prepared 
than others for what is coming. 

Instructional Load 

. Including temporary le-cturers supported by societies 
or compa:nies, the six largest unive·rsities had, for the 1956-57 
session, from 4 to 12 instructors each. · The number of students 
in these universities taking an introductory class in geology 

. varied- -from 22.0 to 420. The great majority of these students 
are not considering specialization in geôlogy . However, these 
classes are important not only from 'which to recruit specialists, 
but they contribute to the public I s knowledge of geology and its 
importance to Ganada1 s economic life. The number of full 
undergraduate student-class es àther than the introductory 
classes range from 110 to 380; ·Cbnsidering that each undergraduate 
specializing takes on the average -just short of three full classes 
in geology a year this would correspond to roughly 40 to 130 

. undergraduates at the above ,universities in various stages of 
• r. completing their training . The se latter figures may be a bit 

high as - the figures forJfull student-classes are believed to 
include s0me half classes. 

·' · .. ··..r,c-l rThe ·corres-po-nding figures for 1956-57 for the four 
snialler universities un.der consideration:are as follows: 
instru.ctors·, -frotn 2 ,to 6; students talring-· an introductory 

· · 'class in geology, · 80· to 190; post-introductory undergraduate 
student-classes, 55 to 150; and the estimated number of 
individuals these last figures indicated are approximately 20 
to 50. 

It is difficult to arrive at significant figures by which 
teaching load· can be compared. As far as wo-rk with the 
undergraduates is concer:ried the number of all student-classes 
divided by the numbe:t of staff members per department gives 
quite a range. For one -this figure is 33, fbr anothe'r 45, · and 
for the other eight it ranges from 70 to 120 ·student-classe_s per 
permanent staff member, the average for this··group being close 
to 90. If the figures for the inferred undergraduate specialists 
(other than the ones taking the introductory classes) are divided 
by the number of permanent instructors employed in each 
institution the range is from 6 to 18 with an average of about 11 
students per instructor. And, as far as graduate students in 
session during 1956-57 are concerned, they were the equivalent 
of one and a half to a little better than two per permanent staff 
member in the various departments under review. 

'·'· 

No exact estimate can be given of what constitutes an 
efficient load. However, any department that averages 80 or 
m ore student-classes, or more than 10 undergraduate specialists, 
per instructor, will vouch that they are definitely feeling the 
pinch. 

The members of an OYe1'loaded department obviously have 
little time to carry out their own researches du'l'ing the university 
session. This will reflect both on the atimu.lus 'received by the 
gradua.tes and the quality of the instruction given to the undergraduates, 
who after all, are a very important group, for without well-trained 
undergraduates we would not have gradua.te students. 
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• Futl,lre Instruçtional Requirements 

·~ It·H enc·our~eing , tq rep.crt that five of the eleven , , 
departmen.ts· are to' have ·their staffs increas~d·:next session by one 
p~rrnane_nt instructor a pie ce. H_cw~ver, as _the enrollment i_s 
also expecte.::i ;o increase the relie f 1s not go1ng to àe excessive. 
' . . ' . 

' ' ' . All ' consider that definitt additiom; t(., staff have to bt made 
~ ·to dope w:i:th· thé '· numbers that will enter the geology departments in 

'. ·'·l:iie.' near fütu~e. Two '.departments do -not expect the~r universities 
· to · gr·dw'. :µ:ioré·lhan 30 per cent in thé, next ten years, -but the rest 

consider the growth of the student nümbers will be substantial and 
·.v.i:'11 à.verage, on the'.whole, 80 pe;' cent of the p r,.:; ... ~;it cnrollment. 
However,. their-:: s_pe:cilications foi increased staff are. excessively 
modest • . Cnly -tlir~e ~tate they consider ,their staffs in 10 years 
time shoùid be doubled, ' while the _others modestly sugges~ a 25 to 50 
pe:i; qmt ·intirease. It appear,s that most have ~or so long· ~een 

L' n.uljtured o\Çà.dversity that they ca.I?-I1ot now visualize adequacy. 
\,' However, thls .outlookwill doubtless change as the need becomes 

increasingly pressing. 

· · · - . "· The questioi;}.1 of adequate salaries was brought up by a 
number . · It .. w.'f:s . poi~~d out that conwetition with i:qdustry1was 
)?ecoming _in"ëi,-~à~îng,ly sei-ious and that salaries had to be • somewhat 
.. éomparaçle t~ -?i,t,tta,ct .,Jhe best to the universities. 

,: . • . r. . . . . . J· .. 

The additio:rîal yearly ·.cost of this extra staff that .y.,ill be 
needed will_ .. :~e a furilier additiçm to the budgets of the ~versities . 
This will range from _$.15, 000 to well o.v1:r:r. :_ ~,?O, 000 a year per 
institution and will a.gg:regate at least $4OQ, 000 for the country as 
a whole • . · .:.r_.·.~ .,~ù Lin,,· ,~· 

• , ·' . -~ ~ l 

· .c·, . ., • ' J' i-'1 . ,, · , , 1 _:,_ 
Scholarship~ and Par·t Time ·o~monstrators.hips 

Thé v~~rfs ~k;en'. tlri~ yea; di~fe;.- s .o~-~~hat from tho.~e 
ta.ken last year regafdi1tg. the need for post-gràduate schôlarships . 
Last year it was felt th~_t .tf:e supply in most piovincE;,S wà.s adequate , 
The extra numbers sugge&t~d range Jirom 3 to 10 per university, 
or a total of 63 for the 11 'reporting. Âs· .these constitute the 
de_partménts turning out a.bout' .Bq_. :pe~ c~<;~t.'of the geology specialists 
this ·would make a total of._75_ fo,i; tÀ:~ '3/P9le country. The suggested 
size of the scholarships raz:ige! fl{q:rn .$8OO ,to $2., 000 with th~ gr~at 
majority mentioning $1, 0.Ç0, . So'ine' ~uggest that a sum ~qui~alent 
to between $300 and $500 should be p?,rt of such scholar.Ef~ps ~and 
be given to the university t9 meet part of the cost of extra ~quipment 
and instruction. ';['his year; when the future is under consideration, 
it i .s realized more will be wanted, ~ci also, as graduate students 
are the chief source of part-time laboratory demonstrators, many 
more will be needed. It is a general practice that holders of 
scholarships get valuable training in aid.ing their department for a 

.. total of not more than six hours demonstrating and correcting 
exercises a week. 

The number of extra part-time demonstratorships suggested 
is somewhat smaller than for post-graduate scholarships, ranging 
from 3 to 6 per university and making a total of 51, or 63 for the 
whole coW1try. Commonly th~y àre involved half-time in tea~hing 
and the · rest on their graduate work, If the quality of tl].e men _seeki.ng 
the se positions is to. be kept up, their salaries should be more 
attractive than the average scholarship. Now the number of these 
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desirable ind.ividuals are few and they will always be hard to 
obtain. Their instructional duties are greater than those assigned 
to scholarship holders. The salaries suggested range from $600 
to $3, 000 with the majority mentioning $1, 000 to $1, 500. 

The figures given indicated that it is hoped that the number 
of present post-graduate scholarships available to geologists/ · 
may be increased by about 75 and thus require a yearly sum ·of 
over $75, 000. Cver 60 new part~time demonstrators are hoped 
for and this would involve an annual charge of apptoximately 
$90,000. 

The post-doctorate fellowships are not only very impoJ.".ta.nt 
toîoster research but they can afford a 'limited but stimulating 1 

amount ·of instructional help·. More ofthcm would certainly · 
be useful; their stipend is generally about $3, 000 or more. 

Undergra:duate Fellowships 
J ... . ., 

Considerable interest was expressed in the need. for more 
undergraduate fellowships or bursaries. Actually Canadian 
universities have few such scholarships. Compared with 
Britain and other countries, little is being done in Canada 
for the bright lads attending highschools or entering universities. 
Admittedly the need is not .. as great. here owing to the many 
opportunities to earn money during the summers or in a year 
out of school or college. · However, were more entrance 
scholarships available; · triàny problems would be solved for 
good students and thei r familie s. Go.od students ·whd have had a year 
at a 'University seldom drop out. · · 

Entrance scholarships must be given without regard 
.. to any/ pà.::tticular field of study, as at that stage, and possibly 
'' for as rriuch as two years in university, most students havé 

no very clear idea of what they will ultimately specialize in. 
The scholarships should not be too large so that the parents 
and students will have to · pay· part of the cost of the education 
received and ·thereby value it more. They- should probably be 
about $500 and should be provided in the main by governments. 

Underg-raduate scholarships are distinctly valuable, 
bti,t few are available. They can be usefully given to able 
third and fourth year under-graduate students. Owing to the 
excellent opportunities to date for summer employment they 
should not be too la:rge as otherwise they may be partly used 
as the down payment on a car or a diamond ring! The amounts 
suggested are from $300 to $750; possibly $300 to $500 'are 
adequate. The extra undergraduate scholarships wanted range ' 
from 3 to 10 for each university teporting, or a total of 78; or 
100 for the country. 

As the estimated number of undergraduate specialists 
in geology was about 650 for 1956, and ten years from now will 
be at least 80 per cent greater, or about 1, 100, then 100 extra 
undergraduate fellowships is not excessive especially as few are 
now available. The yearly cost, if they average $400 à pie ce, 
will amount to $40, 000. , 
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Technical and Secretarial Help 

. All geologicaJ. departments have some secretarial 
assistance but a few of the smaller departments have no help 
from a technician. All the universities consider an increase in 
the numbers of this very important group will be required in the 
next ten years. The larger universities now have a total of two 
to four a piece. 

Geophysics and Petroleum Engineering 

Geophysics and Petroleum Engineering have not been 
:!Uf10nsidered in the previous nections . In view _of the~r im?~rtance 

they should bulk larger in the set up of Canadian uru.vers1ties than 
they do at present, and they are bound to grow in importance 
considerably during the next ten years. 

Full undergraduate courses in geophysics are being given 
at McGill, Toronto and ·western, with definite indications that other 
.u.niversities will shortly give a full or partial course in this fiel~ . 

Petroleum·-Engineering is now given at the Universities of 
Alberta and Saskatchewan. · 

Su1nmary and Conclusions 

Practically all depa:rtments of geology in Canada expect _ 
a pronounced increase in undergraduate enrollment in the next 
ten years, averaging possibly 80 per cent over the present numbers. 
The relative increase in the graduate students will probably be 
somewhat greater. 

All except one of the reporting departments complained of 
present shortage of space and all felt that substantiaJ. increases will 
he needed by 1965. For each department the increases generally . 
envisioned are 100 to 200 per cent above their present sizes, and range 
in probable cost between $160, 000 and $440, 000 or more. For all 
the geology departments of the country the total cost would not 
be less than $3, 000, 000. 

The estimated cost for extra equipment needed by 1965 
ranged from $16,000 to $75, 000 and would aggregate $500,000 for 
ail the 3eology departments in Canada, .·. 

There is little doubt that most, if not all, geology 
departments in the country ar·e at present under-staffed. With a 
few exceptions the stated requirements for additions to staff 
appear to be too modest . Although the expected increase in students 
is 80 per cent, the increase in staff desired by most departments 
amounts to 25 to 50 per cent. Cn this basis the total cost for ail 
departments in the country will amount to about $400, 000. 

To attract first class teaching personnel salaries must 
be somewhat Q~pà.rablc t o thoc c in indus try. 

Increase in the number of graduate fellowships and part
time demonstratorships is considered essential, in no small part 
to aid in the teaching on the undergraduate level, but also to 
finance the increased number of g radua te students. The number 
of new graduate scholarships required is estimated at 75 and new 
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part-time demonstratorships at 63, the average value of the 
scholarships to be $1, 000 and for part-time demonstratorships 
closer to $1, 500. The total cost of these would amou.nt to 
about $165, 000. 

Many feel that university entrance scholarships should 
be a serious consideration of government, and should not be 
for any specific field of study. 

Few undergraduate scholarships for students in 
geology are available. It is sugge sted that approximately 
100 new ones should be available for the estimated 1,100 
undergraduate geology specialists in 1965. If they averaged 
$400 each, they would amount to a total of $40, 000. 

To be in adequate shape for the expected increase in 
undergraduates and graduates by 1965 the above estimates 
suggest that the minimum capital expenditure across the 
Dominion for needed extra space is $3,000, 000, and for 
extra equipment $500, 000. The yearly expenditures needed 
for extra staff would be upwards of $400, 000 and for 
demonstratorships and graduate and undergraduate fellowships 
more than $200, 000. 

The above sums on top of what will be the overbu.rdened 
budgets of the universities raise a serious problem. Where is 
all this money to corne from? If it is not found it will dangerously 
curtail the much-needed increase in key personnel required by 
the minera! industry. 
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GENERAL 

The review of current research in mineralogy, 
geochemistry and petrology, (p.86a) shows about the sarne nurnber 
(150) of individual projects as last year, and about an equal 
division of them in the three fields. 

Productive research is being carried forward in most 
Canadian universities and in several governmental laboratories. 
New contributions are noted especially from the Research Council 
of Alberta. There appears to be need however, for still greater 
expansion of research equipment and laboratories in university 
and governmental institutions and for an increase in the numbers 
of Canadian scientists trained in the fondamental aspects of 
mineralogy, geochemistry and petrology. The keen competition 
for geologists in the mining and petroleum industries, the 
disappearance of individual departments of mineralogy from our 
universities, and the lack of concerted effort to attract students 
into these special fields of the geological sciences, if continued, 
will have serious results. It should be realized more widely that, 
if advances are to be made in the application of our science to 
the further discovery and development of minera! resources, much 
more intensive research is vital in these basic subjects. An 
outstanding example is the need for a re-examination of the classical 
concept of the relation of ore deposits to magmatic processes. Rece 
advances in petrogenic concepts have been numerous; some 
applications of them have been suggested for certain ore depo1its, 
but all too little attention has been devoted to this aspect of economic 
geology and comprehensive and authoritative works on the igneous 
rocks of Canada are few indeed. 'vve are pleased to note, however, 
that a start in this direction has been made in the Geological Survey 
of Canada and other laboratories on deta.iled studies of ultrabasic 
rocks and Canadian granites. The field is large, and notable 
progress will be made only if these efforts are rapidly expanded 
and include in the not-too-distant future, a more careful 
differentiation of the vast areas of the Precarn.brian Shield now 
denoted as granite and g ranitic gneiss. 
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The receni foundirtg of the Geochem1cai Society 
of America, in which 7 8 Canadiart geologists are ehrolled, the 
Cartadiari Asst>ciàtion for Applied Spectroscopy, and the 
Mineralogical Association of Canada should contribute much 
to the inspiration and progress of research in these fields. 

.. PRCGRESS ON GENERAL PRCJEC TS 

In the last annual report four projects of a general 
character embracing the fields of mineralogy, geochemistry 
and petrology were recommended and endorsed in principle 
by the National Advisory Committee. Brief statements of 
progress on these follow: 

1. Summary of Modern Physical and Chemical Analytical Methods 

Dr. W. W. Moo:rQ.ouse~ University of Toronto, has 
prepared a circular to be sent to various laboratories throughout 
the country to ascertain methods of analysis of rocks and 
minerals, and other pertinent data. A printed card system has 
been devised, and subject to general approval, will be used 
to record the data, including such facts as analysis elements, 
interfering elements, size of sample·: required, procedure, 
range of percentages, accuracy, minera! type or alloy. 

A grant to aid printing of suéh cards will probably 
be required. 

z. Sub-Committee on the Geochemistry of Canadian Rocks 

At the last annual meeting the suggestion was made 
that the first requirement for the formation of a continuing 
committee for the compilation of data on the geochemistry of 
Canadian rocks and soils and water, was a study of the 
organization required to suitably handle such a project, an 
outline of the work involved, and pos sibly estima tes of initial 
costs. 

As a continuing project, it was pointed out, the work 
should be centralized, and we are pleased that the Geological 
Survey of Canada finds it possible to arrange for Dr. John A. 
Maxwell and Dr. K. R. Dawson to begin one phase of the work this 
year. Dr. Maxwell has kindly agreed to actas chairman at the 
request of this sub-committee. Bath he and Dr. Dawson have 
outlined a tentative organization which will eventually have at 
least four divisions: rocks and minerals, soils, waters, and 
compilation mechanics. An executive of at least six, including 
a permanent secretary, seems advisable, four to actas sub
committee chairmen of the four divisions for each of which 
committee members will be drawn from organizations in and 
outside the Survey. It is suggested that the secretary be chairman 
of the sub-committee on the mechanics of compilation, and that 
this be formed as early as possible. 

Compilation of geochemical data on rocks and minerals 
available at the Survey will begin at once with the aid of one or two 
summer assistants, and will be extended later to include other sources. 
Crganization of other divisions will follow. A system of filing, 
cataloguing and cross-indexing will be determined, and eventually 
time will be devoted to an evaluation of results. 
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The abjects of this programme will be: 

(a) 

(b) 

(c) 

The collection and cataloguing of published data on 
Canadian rock and minera! analys~s a -s part of the 
general compilation of Canadian g~(?e;hemical 'data; 

. 1 • 

The publication, as bulletins or ·special reports; : of · 
collected analyses by the Survey laboratdries,ét,~TheifH·st 
of these might appear within tv.:.P years, and succeeding 
ones af Z to 5 year intervals; · 

The ;tati;stical evaluation of the accuiriulated data for 
its gemc:hemical implications. · 

Of importance to this project is the report that suites of hand 
specimens representing all areas of Canada are to be retained· in system
atic i::'ollectio'ns under the direction of Dr. Dawson, These will be 
used for gëologicai correlation and will provide material for ge.ochemical 
and geophysical analysis. Similar collecpons of meteor_ites are also 
befag ·made, 

3. Nomenclature of Metamorphic rocks, facies and phenomena 

Dr. D.M. Shaw, lv.i. cMaster University, with a sub-comnùttee 
consisting of D. F. Hewitt, Cntario Department of Mines, H. W. 
Little, Geological Survey of Canada, W. W . M.oorhoui:;e.._ University 
of Toronto, and D. H . V illiamson, Mount Allison University, has 
been active on this project and has subrxutted a tentative paper on 
preferred nomenclature for metamorphic rocks, facies and pheno~ena 
to a large number of Canadian geologists for their criticism. A -· 
paper on this subject was presented at a meeting qf the Geological and 
Mineralogical Associations of Canada in April, 1951. Whether final 
agreement on all terms is reached or not, the discussion will do 
much to clarify the usage of such terms in this important field of 
Canadian geology, and o~i: sincere thanks are due Dr. Shaw and his 
sub-committee. 

• - j J " ..._ J 
~-'· 

4. Correlation of Age Determinations with Mineralogical and c· -' 

Petrological Data ·.• ! ' . ,J ,, · 

Dr. S. C, Robinson, who was asked to eµmine _this problem, 
has indicated progress w,hicp ,is understandably SfOW, and linùted 
to individual occurrenc~~.... . · !: · · - ·: 
.. ,,1. "l ..... , ·: ; • l' . '.f ;_ 

., Dr. M . V. N. M.urthy., an N , ,R. C. post-doctor·até Fellow from 
the Geological Survey ·of..lncµq.; has m,~de studies · of zircons in ·both 
the Parry Sound and .Preissac granites~ . In the f6,:rmer, two types 
of zir-cons are readily. cü,stinguishable, ·,me occ-qrting .as ' ràü'nded 
grairis, likely older than the granite, thz othèr,' as clear crystals, 
likely syngenetic. It is s.iggested in such ·cas~s that age~ -' be based 
even on K1 A ratios in :micas and feldspa,r,s· w~;utd be suspèct. S. C. 
Robinson' s original work on a ge determln.a..tions on rocks of the 

·.r<5-éldfields area related :th,ese to the .mineralogy. ·· Dr. Traill is 
erideavoring to do similar work .on specimens from Blind River area, 
where it is fairly obvious ur~ninite of more thaii one age is present. 

·:J : ,'t Currently also 'X,. /A ages for pegmatites on which uraninite 
'dates are· available are being checked • 

. J 
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Study at the Geological Survey of isotope ratios of 
sulphur extracted from petroleum, HzS gas in petroleum, 
sulphate s and sulphide s in various strata that might be a source 
of petroleum or through which it may have migrated, is also well 
advanced. 

Similar studies on sulphur from sulphides and sulphates 
in various country rocks in the Yellowknife district is under 
way. Results of investigations of the isotopie content of leads 
from samples of galena ore of southeastern British Colqmbia, 
suggest ores of the same period cf mineralization may be 
correlated by _this method. · 

NOTES AND SUGGESTIONS 

Mineralogical Research 

Thé lack ·of traine·d mineralogists to fil! vacandes in 
different institutions is seriously hanclicapping mineralc;,gièa~ 

· resear.ch. -The growing need Îor univ•e ',;.sity ~e~<::hers in this •. .,J 

field is already apparent· and it is tirne that a ·. c.oncerted effort· 
be made by· university staff to attract students' into this b:ranch. 
·This matter might well be· refèrred to the newly formed · ' 
Mineralogièal Association of Canada. -

1;. 

Dr; S. C. Robinson suggests that more attention should 
be devoted to mineral deposits in sedimentary rocks, and to non
metallic and indus trial minerals. The Mines Branch has done 
much useful work in this field and has a most capable staff. 

He also recommends that cotnbined team efforts be used 
to lrtvestigate the genesis of varicihs minera! deposits, in 'which 
petrologists, mineralogists, geochemists and physciists would 
direct their talents on all the phases involved. In this way, the 
·detailed mineralogy, spatial distribution of minerals, the 
partition of elerhents among various minerals, subtraction or ' 

' addition of· elements during miner-alization, may be combined 
with detà,iled pet:rological studies _to evaluate relative ages of 
rocks, · ·composition, metamorphÎsm and metasomatism and 
relation to igneous intrusives and/ or metamorphi.sm, with the 
aid of isotopie analyses. Cooperative studies on important 
deposits might well be carried out by groups from various 
universities and possibly also from the Geological Survey. 
(See also p. I ) 

Research in Geochemistry 

Research in this field is rapidly expanding and again 
the need for additional trained personnel in Canada is evident. 

• Dr. H. V. Warren reports that the Rockefeller 
Foundation supported a three-day aymposium held by leading 
trace-element experts this year under the direction of Dr. 
Henry Koch of the Sloan Kettering Institute. A publication, 
of results of discussions, to be edited by Dr, Koch, is planned. 
He note r; also that comprehensive trace element studies of 
rocks in British Columbia are under way, as well as of the 
copper and zinc contents of numerous soils and sedirnents. 

, , ; 
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Studies of this type are also progressing in Cntario 
( Toronto, Queen 1 s, Cttawa) and will ultimately add important 
information to data on geochemistry ~ 

The literature on geochemistry is rapidly growing. 
Attention has been called to many recent Russian publications 
in this field, which pose the problem of translation. An important 
service would be performed if some central translation agency 
could be found to co:r.-i.plete this task and to distribute translations 
to Canadian research laboratories. Dr. Vvarren is having the 
Slavonie Department ::if the University of British Columbia 
undertake work of this kind. A grant in aid of such work is to be 
recommended. 

A second project which will be of great as si stance to 
geochemical studies and which this Committee should endorse, 
is the effort of the Canadian Association of Applied Spectroscopy 
to arrange-for the preparation and distribution of non-metallic 
standards ·for spectrographie analysis unde_r the direction of Mr. 
H. Champ and Professor H. H. Dennen. Standards of mine·:ra;ls · 
or rocks in the silicate, oxide, carbonaté and sulphide class·es · 
analyzéd for all metals down to 1 ppm. by a!:r dive.rse methods .âs 
possible, will be of ·inestimable:value in futurè •geoche:rniëal' '··!•' 
studies. It is hoped that such standards will be prepared by the 
Geological Survey and the Mines Branch in cooperation with other 
laboratories. 

Researéh in Petrology 

In addition to broad petrological studies of igneous rocks 
1 · already referred to, some fifty projects in this field are listed in 

the compilation of current research (p . 133). 

Dr. F. F, Cs borne, Universite Laval, reports seven studies 
being undertaken with Iris students. These include a ·continuation 
of studies of the chemical characteristics of Quebec Precamhrian 
rocks of the Grenville and Abitibi types; of granites, anorthosites, 
anorthositic-gabbro and syenitized zones in which the feldspars 
of reaction rocks are pecu1iarly comple·x (Lake St. John region); 

of :rocks on the northwest side of the Grenville 11 Front 11 along the 
new Chibougamau road, and also west of the Senneterre highway, 
about mid-way between an area of abundant limestone and an a:rèa 
of typical Abitibi types. Studies of metamorphic facies in. the 
sediments of the Appalachians of Quebec in the St . Sylvestre area 
and the -;r oburn area, next to New Hampshire within the belt of 
Devonian granite, are also being made. · 

Summary and Recommendations 

1. Distinct pro2res s is reported on four projects initiated by this 
sub-committee. 

(a) Summary of modern physical and chemica1 ana1ytical 
inethods . 

(b) 

( C) 

! 
Assembling of data on the geoch,emistry of Ca.nadian 
rocks and minera1s . 

Nomenclature of meta1norphic rocks, facies and 
pheonemena, and 
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(d, Correlation of a ge determinations with 
mine ralcgical and petrol o13ical data. 

' i 

2. The pressing need for the training of additional personnel 
in mineralogy and geochemistry is stre s sed, 

3. Support is recommended for the establishment in 
Canada of a translation and distribution centre for foreign 
(especially Russian) literature on geochemistry. 

4. A recom.mendation is made that the Department of Wrines · 
and Technical Surveys (Geological Survey and IV.dnes Branch) 
facilitate, in so far as possible, the preparation and · · 
distribution of non-meta.llic spectrographie standards· • 

. ·, 
. 5. It; is , r.econunended -that Dr. John S . Stevenson, McGill · · 

University, be added to this .sub-comnùttee. 
·.J : .. 

, /.•. 

l. 

. :: 

. b .: y • \ J, . J ' i. 

1: , 
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INTRCDUC TICN 

Because of the retirement of Dr. P . S. Warren from the 
National Advisory Committee it became necessary to appoint 
another chairman of the subcommittee on Non-metallic Mineral 
Deposits, Industrial lviinerals, Coal and Cil. Consequently at a 
meeting of the Executive Committee held at Ottawa on December 
27, 1956 it was decided that, for the present at least, oil, gas 
and coal, commonly referred to as the fossil fuels should be included 
with the fields covered by the present subcommittee on Stratigraphy 
and Palaeontology. Attention is therefore directed to the new title 
Subcommittee on Stratigraphy, Palaeontology and Fossi! Fuels. 

Reference to the "Survey of Current Research" (p. 86a ) 
will inform the reader that more than 100 s eparate projects 
dealing directly with or related ta stratigraphy, palaeontology, 
sedimentation, and the fossil fuels are under study and that, as 
in previous years, the geographic and geologic distribution of 
these projects extends throughout the length and breadth of Canada 
and includes almost the entire post-Precambrian sedimentary 
column. This research is being carried on largely by the federal 
and provincial geological surveys, the universities and the National 
Museum of Canada, but private industry, through the medium of 
publication by professional associations, is playing an ever
increasing role in encouraging research and disserninating knowledge 
of fundamental importance and mutual concern ta ail those engaged 
in the exploration for and the exploitation and conservation of the 
natural resources of Canada. 



- 56 -

Foremost among the applications of the results of 
geologic research in stratigraphy1 palaeontology and fos sil fuels 
is that in connection with the search for petroleum and natural · 
gas . At present, perhaps 98 per cent of Canada I s production 
of these minerals cornes from the \ifestern Canada sedimentary 
basin, a total area of some 700, :000 square miles in Manitoba, 
Saskatchewan, Alberta, northeastern British Columbia 
and the .Northwest Territories, ah of which is considered. 
as potentià.lly productive territory. Within this region; oil 
or gas or both have been fouhd in about 30 reservoirs 
contained in about 7 geological systems, and at depths 
ranging from 1, 000 feet to more than 10, 000 feet below the 
surface. Commercial fields are scattered from Fort Norman 
in the Northwest Territories to the international boundary a 
distance of; some l, 400 miles and from Fort St. John on the 
west to .southwestern Manitoba, a distance of about 1, 000 miles . 
However, the .average density of drilling throughout this vast · 1 .. 

region is about 1 e_xploratory well to 150 square miles compared i 
to 1 well per 12 square miles in the prospective area of the ·, 
United States . In Eastern Canada, oil and gas in commercial 

;, amount occur in southwestern Cntario and New Brunswick. In 
these areas, ·production is ,fr.cm 4 geologic systems at depths ·from 
500 to 3, 500 feet • . · 

At the end of 1956 recoverable reserves of crude oil .. 
in Canada were estirnated at about 3 billion barrels, not including 
the Athabasca oil sands. Canada's crude oil requirements in 
1956 were about 250,000, 000 barrels; it is therefore sobering 
to r eflect how short a time our domestic oil reserves would 
last were the search for addition.al reserves to cease and if 
Canada became solely dependent upon its own supplies and this 
with no consideration of the inevitable increase .in demandas 
the years pass, 

It is essential that the search for oil and gas in Canada 
continue unabated in orde r to establish :reserves sufficient to 
support the ever -increasing demand for the se fuels. Cil and , j 

gas are becoming more difficult to find a.s the more readily 
recognized and accessible structures are exploited.-

Geological research provides one of the most important 
aids in the exploration for the fossil fuels and as the se substances 
have their origin in, and are intimately associated with the 
sedimentary rocks, any addition to our knowledge of the origin, 
constitution, age,. correlation and structure of the se strata will 
help in the search for additional res e rves. 

Considerable research in stratigraphy, subsurface 
stratigraphy, palaeontology, sedimentation etc. is being 
carried on by private oil comparues, particularly in western 
Canada. l'1iuch of this is kept confidential by the industry, 
b~t an c xu.mination of r e c cnt _publi cationc of th-.: _-..mG ric~n 
Association of P etroleum geologists, the Alberta Scoie ty of 
Petroleum G eologists, the Geological A ssociation of Canada 
and othe rs s hows the high calibre, divel,"sity and fondamental 
natur e of many of the pape rs. 
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In view of the addition of oil and gas to the fields 
covered by the subcommittee this year, we were fortunate, 
through the good offices of the Alberta Scoiety of Petroleum 
Geologists, to add Dr. R. W , Landes of Imperia! Cil Limited 
to the subcommittee. Vf ith a member ship of more than 800 
geologists directly concerned with finding oil and gas, this 
Society represents a very large and important body of geological 
op1mon, Dr, Landes is absent from Canada for an extended 
period and so was unable to contribute this year . 

It is difficult to single out specific examples from the 
long list of research projects being pursued. All are important 
and worth while and each is designed to contribute to the sum 
of geological knowledge. Private industry and government 
agencies are bath doing research in subsurface geology, 
_employing the vast volume of data resulting from drilling . 
Palaeontological research in macro and micro fossils is 
adding to our knowledg e of the succession, age, correlation and 
conditions of deposition of the formations that function: as source 
and reservoir beds for oil and gas . Projects in vertebrate 
palae_ontology within and outside Canada are furnishing information 
on the; distribution and methods of dispersal of early Permian · 
vertebrate faunas of North America and are thus forming a basis 
for stratigraphie cor relation of terrestrial red beds . The 
study of plant spores in coal seams bas already aided in the 
correlation of seams in fa.ulted and folded strata, and analysis 
of pollen is proving of great value in working out the chronology 
of the Pleistocene. 

SUGGESTIONS · ·-

Dr. J. C. Sproule stresses the need for combined 
studies of oil forming and accumulation facies with regional 
and local tectonic features~ such as the strong tectonic trends 
that pass from the Precambrian Shield across adjoining 
sedimentary basin areas. One of the best known examples is 
the Great Slave Lake tectonic trend, of which the Pine Point 
fault is a small element. There are also old (pre -Laramide) 
regional trends that pass from the present Rocky Mountain area 
out acros s the adjoining sedimentary basin, one of the best 
examples being the Peace River basement arch and its related 
Rocky Mountain feature. Bath of these tectonic types are known 
to have controlled oi l-forming environments as well as the 
development of reservoirs. A number of others are known and 
doubtless many more have yet to be recognized. 

Despite the glacial drift that covers the g reater part 
of the sedimentary bacin areas, many of these tectonic trends 
and related feature s and patterns are recognizable from air 
photog raphs on the Precambrian, in the Mountains, and in the . 
basin areas adjoining them. Such photogeologic studies to find 
out more about the effect of tectonic trends on oil formation 
and accumulation w ould likely prove fruitful in western and 
northweste rn Canada and in the more r e stricted sedimentary 
basins of easte:!:'n Canada. 
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Dr. F. W. Beales subrnitted several subjects for 
a re~,er--.ffp, ,_ aome of which fo~low. 

1. Attention is drawn to a recent publication of the Michigan 
Geolog~~~l Survey entitled "An Index of Michigan Geology", 
w.ith the . ~e·commendation that some~g sirnilar be prepared 
in this . côuntry on a p 'rovincial basis. This Index contains 
refefences to all_ published reports and maps as well a~ cross 
reference ' to outcrops and publications deàling with them, This 
genetal problem was teîerred to in 1956 by Dr. Beales in his · 
re,commen~~ot,,. for pteparation of a Lehcon of Stratigta.phj.c . 
Na.nies for Ontario, In this connection, it is noted that the 
chapte~ . dealing with the St, Law.reric.e Lowlands for the cutrent 
revisiori." of the Geologicai Survey . o;( .Ca.nada' s report on; the : 
Geofogy and Economie Minerals of Canada conhû:n.s a list of the 
formàtion name~ used for the Pala~zoic rocks of the region. 

• i . i . 

z. _Private· compa.nies should be encouraged by every means 
possibl~ to release more informatioq. !or publicàtiOJ:i, p:r. 
Be.a.lès fe_e~s tl}~re must be many company profoc~s qn ~le 
that no longer liê.v.~ economi.c interest • . Sorne of thesv could 
perhaps be pubii.s-h,e,d on a purely faf;µiàl or. descdptive basis • ... 
11 The Geologica.l. 

0

$ù~".'ey mighti'Vell c ~msider itisiltution of a ,, 
Miscellaneous p·apers series sirnil~r to the exi.st;ng ,preliµùna.ry 
papers series and appoint an editor whose duties would be to 
s~pervi.se the ,publication _ofJpe ~eriesh. 

JJ ;
1
•·; ' \ This ·1~portant subjJ,ct wa~ rtl.ised also }>y P.~,o~~ssor· · · ';-

E, t L~:1,th and dotibtless .by,.oth,ers m past yea.rs .. : lt-w~s our 
hope il/.~t, with oil.,industry fep.resentation on the subc.9Jrunitte.e, .. 
some~p.g mighf be dQne· in _this regard. :bue to absence, -,~f tlùe ·, 

. member f;r.om the country, however, no information ha.a yet been . 
· .. ob.tained~ 1

•• • ' ' 

3. ''.Encouragement of .research involving ce>l'telation QÎ surface 
and ' subsurfacedata'.'• . • .-.. . · 

. . R.esea.r~h. clirected to:ward thi; end is being c~rried on 
at the Calgary. oI!ice of the Geofogical Survey of Canada and also 
iri connec·tion with the Palaeozoic formations in the oil- and gas
bearing region of southwestern Cntario. However, there is 
need fo·r extension of this type oî work. 

Dr. C.R. Stelck makes the following suggestions: 

1. "A diligent fi~ld search ~hould be ~de for a well-prese~e.d 
McMurray fiera.' This flora is ~t present. known to be Ginkgoaceous, 
but the scatte·red fragments so ,°far co"nected ~re inadequate for 
direct comparison with Blai,rmore flor4 s. The new quarrying 
operations in the sands shoùld provide new opportunities for 
collècting. · · · 

z. "The succession of Cretaceous and Jurassic Aucella_s of 
western Canada should be monographed as a single unit. 
Adequate colleçtions are now in the hands of the Geological 
Survey of Canada. This is an essential prirnary step to the 
dating of the so-called 'Nikanassin' sands producing oil and 
gas i,n northeastern BritisJ1. Co_lurribia. 

3. "Volcanics interbedded with Juras sic and Triassic in 
British Columbia should be accurately located stratigraphically 
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to allow for radioactive age dating of this portion of the stratigraphie 
column. 

4. "A regional re-study of the Cordilleran Cambrian and early 
Palaeozoic to supplement the· work of Walcott. Rasetti has 
already contributed much to initiating this re-study but the type 
of terrain involved demands more than one properly organized 
party for mapping and stratigraphie work". 

Dr. V. J. Ckulitch offers the following projects for consideration. 

1. 11 The general problem of the base of the Cambrian System 
involving .the stratigraphie position of the Windermere series. 

2. "Study of Cambrian stratigraphy and palaeontology in the Mt. 
Robson-Sinclair Mills area on the Upper Fraser River. New 
collections of fossils continue to dribble to us from the area, but 
a systematic study to augment the now' obsolete work by Lancaster 
Burling and C. D. Walcott is necessary. The relative inaccessibility 
of the area would necessitate a somewhat greater expense as at · 
least.a 3-to-4-man party would be required. This should be done 
by the Survey possibly as a Ph.D. thesis problem. I would be willing 
to assume general -supervision. 

"The fact that several persans have independently drawn 
attention to the necessity for re-study of the Cambrian system in the 
Cordilleran region is an indication of the importance of the problem. 
Rocks of this system attain great thickness and areal extent. · 
Relatively little mapping of these rocks ha·s been done. The early 
studie s are of ne ces sity quoted and re-quoted in current lite rature 
although subsequent work in specific districts ·points to the inadequacy 
and to some extent the inaccuracy of some of these older conceptions. 

"It is noted that recent mapping by the Geological Survey ~f 
Canada has added significantly to existing knowledge of the base o'f 
the Cambrian system as well as to the structure and stratigraphy of 
the se rocks in southern British Columbia, and that some major 
oil companies also have concerned themselves with this problem. 

3. "Permian Stratigraphy and Palaeontology in British Columbia~ 
Recent work on the Permian in northwest -,;fashington has brought 
to light the presence of fossiliferous Pennsylvanian and Permian strata. 
It is desi:rable to extend these studies into British Columbia. I 
would suggest that the problem be assigned to a competent graduate 
{?h. D.) student working with one assistant and under general 
super.vision of myself and lvfr . Danner of the Unive-rsity oi British 
Columbia geology staff. Pcssibly this could be done under the 
auspices of the Geological Survey of Canada. The expenses would 
consist .of a regular salary for one man and his assistant plus field 
expenses and the operation of a car. Vie have in the Department 
sufficient comparative material to facilitate identification 0f fossil 
specimens. 11 

Dr. H. V-T. McGerrigle suggests the following project: 

"A study of the Petrography-Stratigraphy-Palaeontology of the 
limestone conglomerates of th.e Levis and Sillery formations between 
Grosses Roches (Gaspe) and Levis, 11 
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r,_ , .," The Pleistocene subco.mmittee is ·coneerned with the 
. bro.ad., field: of Pleis.,t.ocene .and engineering geology, glaciology, 
water supply and, gebfnorphology. PQssibly ,some attention should 
be given tQ restri:etion,_of the sèope of this subcommittee, The, 
field of Pleistocene geology itself has strong affiliations with 
the relate_d fieldf! of biology, .. geography, pedology, and 
archaeology. A review of the pr.ojecits. li.sted .under "-Current 
Research in the Geological Sciences" (p. 138) will indicate the 
i:g,ter-relationship of these studies. The study of geomorphology 
assuredly links geology and geography. Glaciology has considerable 
bearing on the study of Pleistocene geology, and also involves the 
fi;_eld of climatology. Water supply involves the study of bath 
g,:r;o:undwater and surface water resources. The latter is not 
ordinarily regarded as involving the field of geology and yet 
the nature of the surface is of prime concern in all water-
sheds. A thorough study of a drainage basin should also . 
include the hictory of its development and this, in Canada, is 
largely the result .of Pleistocene events. Groundwater resources 
in many parts of Canada are directly related to the Pleistocene 
deposits and elsewhere the nature and distribution of the drift 
has a profound bearing on the g roundwater borne in the bedrock. 
Engineering geology likewise involves surficial materials and 
bedrock though the problems are more varied and numerous 
where the drift is concerned. 
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Considering the field of the P leistocene subconunittee as 
it now stands, the findings and recommendations of the first 
Pleistocene subcommittee as presented in the first annual report 
of the National Advisory Committee on Research in the Geological 
Sciences (1950-51)(1) are worthy of attention. M ost recommendations 

(!)National Advisory Committee on Research in the Geological 
Sciences, -tst Annual Report, 1950-51, p. 71. 

·"• in this initial report have received some attention over the past 
seven year~~ but the need for a greater appreciation by geologist s 
of the varied applications of Pleistocene geology is great . As 
there was no report on Pleistocene geology in the last report of 

. :.ù the National Advisory Committe~ (1955-56), antj._ b-1,1r.;a fill-.in 
·. ,:.t·report the year previous, it seems appropriate to review the 

achievements of the past seven years in the light o.f the .fi~st 
Pleistocene subcomnüttee report , This is done below in their 

'"· order of presentation in the report of tlris subcomrnittee in the 
first annual report of the National Advisory Com.I:9,ittee (19.50-5 1) . 

Geological Survey Policy 
Considerable headway has been made along the lil).es 

recommended in the first annual report of the National Advisory 
Committee (1950-51). The Survey now has a group of Pleistocene 
geologists on its staff, and it continues to foster the stutj.y 9f 

.. surficial materials arid of Pleistocene stratig:raphy, history and 
chronology. Students from Canadian universities are employed as 
assistants on Pleistocene field parties, but few of them paye 
continued in this bran'ch of geology. Neverthele::,s, by employing 
students and in other ways the Survey has encouraged the study 
of Pleistocene geology at our universities~ several of which now 
have organized courses in this phase of geology. The Survey has 
also .. fostered a greater _interest in Pleistocene geology and in 
geomo·rphology among its geologists by encouraging the collecting 

. of additiona1 basic information in the se fields in the -course of 
' norma!'bedrock mapp~ng. This is especially true of the Cordilleran 

·· and Arctic regions where detailed Pleistocene studies by the Survey 
have not been possible. Provincial government agencies are also 
paying increased attention to pure and applied Pl~istocene geology . 

The Survey broadened its groiind coverage of surficial 
materials by attaching a Pleistocene geologist to each of three 
helicopter operations (Keewatin, Baker, Thelon) in the Northwest 
Territories. They also accompanied tb.e 1957 air borne ope'rations, 
}{iackenzie and Fort George. This type of ope ration provides a 
large amount of first hand factual data to aid in the scientific 
interpretation of air photos in the region under study and in adjoining 
areas. 

Pleistocene M aÎ: of Canada, and Bibliography . 
In theirst report great stress was laid on the need for 

a Pleistocene (Glacial) map of Canada, together with a Pleistocene 
bibliography to serve as a base for much-needed research and 
general studies in this field, In 1954-5 a Pleistocene map of Canada 
was assembled by the Geological Survey, with much assistance 
from other organizations and individuals, on a scale of 1: 10, 000, 000 
for inclusion in the Atlas of Canada. This map was revised in the 
summer of 1956 but it is again out of date as a result of the great 
wealth of information recently assembled from air photographs by 
numerous workers across Canada. 
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Another Pleistocene map is being prepared for 
publication by the Geological Association of Canada, with the 
aid of a- grrànt from Defence Research Board, and supported 
by geological information from the Geological Survey, provincial 
organizations and man y individuals. This map will be on a 
scale of 1 inch to 60 miles and will complement the tectonic 
and bedrock maps of Canada. It is to be available for 
distribution in late 19:37 or early in 1958. Although the 
preliminary studies of the air photos of Canada are now 
largely complete, at least for the interior, the forthcoming 
map will require revïsion in a few years as_ areas of special 
interest -receive attention and ground studies permit a more 

·. interpretive Pleistocene map .of Canada. 

The compilation of a Pleistocene bibliography (exclusive 
'-of, the Arètic Islands) is now underway by Dr. R.~. _Deane with 
the support of Geological Survey research grants in 1956 and 1957 
recommended by the National Advisory Committee. By the end 
of this academic year all publications of the Geological Survey 
of· Canada will, be annotated and indexed and the project should 
be completed-:on schedule early in 1958. The need for such a 

• ,biblio.graphy has long been felt by those dealing with various 
aspects of Pleistocene geology • 

. J: 

'Geomor hic Ma .. and Pes_ç.ri. tive ·Geomor 
•.··,. T e recommen ,tion t . at: a geomorp , c m.a.p an a 

descriptive geom6rphology of Canada be pre.p~red has received 
but little attention. A map showing the primàry physiographic 
regions of Canada on a scale of 1: 20, 000, ooo· and somewhat .more 

· · detailedt·maps of the Maritimes and the Cordillera on scale~(of 
1:5.,:D00, 000 , have .. been prepared by the Survey and, submitted tp the 
:Geographiria-1 B-ranch. '.fhese maps will_appear · t.ogether as a · 
·single-page illustration in: the forthcorning Atlas of Can~da. This 

-~i& a far cry from the recommended ~p of the whole of Canada 
, · L. r;lon à :scale of 1:10, 000, 000 showing two or. three ordeis of 

, ., ..,. •·subdivisions. 
! .. ,.,.,., ti :r;-- . . . , 

Much valuable informatipn on physiography liés sca.ttered 
throughout numerous governmental and other reports, books, 
and periodicals of both geological and geographical nature. The 

J,. collection of this data will require the cooperation of both 
geologists and geographers but th~ ,prime responsibility should 
be in the hands of a geomorphologist. All too often· .tlle intèrpretation 
of land forms has been based on faulty premise·s due to a lack of 
appreciation of the geological factors involved. Geologists in general 
should take a more active· interest in the evolution of land forms 
and in the publication of reports and articles dealing with them. 
More attention should be given to ,the geomorphology of our great 
drainage systems. Comprehensive reports on water sheds have 

·been prepared in recent years without any attention te the 
geological materials involved, or to the sequence of events 
during the Pleistocene epoch, both of which are fondamental to 
water shed studies. 

Pleistocene Geolo (Includin Glacial Geolo ) 
The ·rst report o the Pleistocene su committee 

(1950-51} recommended a continued planned program of 
mapping the surficial deposits by the federal and provincial 
geological surveys. It was felt that this would yield valuable 
re sults in pure and applied science. The Geological Survey' s 
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small group of Pleistocene geologists continues to map the 
surficial deposits and interpret the glacial history of oë: l e Gted 
are as, Provincial surveys are giving increasing attention to 
the Pleistocene deposits, Surficial geology mapping programs 
have been carried out by Alberta, Saskatchewan, Cntario and 
Nova Scotia, and specific and applied Pleistocene problems by 
British Columbia and Quebec. 

In the first report of the subcomrnittee four major 
Pleistocene mapping programs were listed as examples of work 
that should be done, One of these, involving work in the New Quebec
Labrador iron ranges, has receive·d direct attention by the 
Geological Survey, and lirnited studies have been, or are bein.g, 
made in connection with the others, Cf the individual problems 
listed in the first report, some work has been carried out by 
the Geological Survey and some by the Geographical Branch and 
other organizations, 

Glaciology 
Glaciological studies as envisaged in the first report of 

the Pleistocene subcomrnittee have received some attention over the 
past seven years but in general this field of study has not received 
the attention by Canadians that it justly deserves, Air photo 
coverage (in part only trimetregon) of all areas in Canada where 
glaciers exist. _has been completed, and the forthcorning Glacial map 
of Canada will provide the first · complete representation of Canada' s 
gla-ciers. A smaller scale map of the Cordilleran glaciers was 
c6mpiled by W . H: Mathews an,d published in the B.C. Resources 
Atlas late in 1956, Air photos of all Canada' s glaciers, ice fields 
and ice caps now make it possible for more comprehensivé --Studies 
to be made in the office and in the field. Sorne field work has: been 
carried out in Canada. Studies of some 0f the northerrimost glaciers 
of Ellesmere Island and of the ice shelf were made by Defence 
Research Board field parties in 1953 and 195-4 and central Baffin 
Island glaciers (Barnes, Grinnel and Penny) were studied by parties 
sponsored by the Arc tic Institute from 1950-55, In the Cordillera, 
in 1953, J, C. Wheeler made observations on Kaskawulsh glacier, 
Yukon Territo'r"y, that essentially confirmed the excellent work of 
Robert Sharp on nearby Steele glacier , 

The most detailed glaciological work carried out in Canada 
is that by Meir, Rigsby and Sharp, on Saskatchewan glacier, Banff 
Park, Alberta, The field work, chiefly aimed at problems of 
glacier flowage, was begun in 1952 and continued in 1953 and '54, 
with office work continuing into 1956. This work involved both 
precise instrumental and seismological work and was made possible 
initially by a grant from the Arctic Institute of North America and 
assistance from the U. S. office of Naval Research, and later was 
sponsored entirely by the latter body. Saskatchewan glacier 
stemrning in the Columbia ice field made an ideal field laboratory 
for this glaciological research , The glacier is about 6 miles long 
and one mile wide and is readily reached by motorized vehicles. 
The re sults obtained have added greatly to our knowledge of glacier 
flow and relevant problems. 

In 1956 a field party sponsored by the Arctic Institut~ 
made observations on Salmon glacier near Stewart, B. C . This 
work was initiated as a training and testing program for the· -1957 
glaciological work planned for the Lake Hazen area of Ellesmere 
Island in connection with the International Geophysical Year . Sorne 
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of the investigations on Salmon glacier are of such interest that 
they were to be continued in the sumrher of 1957. Dr, W. H. · 
Mathews of the University of British Columbia also studieci part 

't!.<) of Salmon glacier, tecording changes in the configuration 
df diamond drill holes put through the ice by a rrùru.ng company, 
àhd he ·hoped to take readings again in the summer of 1957 • 
This work --Was made possibl"e· by a :N.ational Research Council 

1 • · 1 -·gràht~ ·: ·•, · : . . 
- . Jj 

Mu~h•·fundamental research -oh snow and ice, essential 
fo"r the tmdetstanding of the me chanics of glacier :flowa.ge-, is 1; 

being carried on by the Division of Building Re search, N. R. C., 
and through the Associate Comrrùttee on Soi! and Snow Mechanics; 
a geologist is -a mêmber ·.of the Subcommittee on Snow and ice. 
It îs hoped that the recent accelerated pace of research oh snow 
and ic~ mechanics, and glaciology in general; wili co~tinue, 

··· · 'l'-he-r~ is • . however, tio coordinate,d pi-ogram.l of;: glaciological · 
reseai-ch unde,r .ï#fe guidance of a trained glac:io1ogist as 
s~gges,ted in the-Ïirst ,report of the Pleistbcen~ sùbcom:mittee; 
Clos·e 'liaison betwée:h.' all the agencies interested in giacie:rs; , 
snow" ahcl. ice is maintained, however, through the S.ul:>.c0mtnittee 
on Snow and Ice of the Associate Comntlttee on Soil ·and SnoWL 
Mechanics•;. N .R. C. Geologists shoùld take a more active iuterest 
in glaciolo gy. · · : ,., 

Ground-frbst·Phenomena• · · · ,, · · 
-' 'The fi:rst report ·of this subcommittee· stNfsseci the '· ,--~ 

· -,. , -importante of ground fros-f and drew attention td the mant''; · 
governmental and other agencies working in this field. These 
all' increased their activities over the past seven years, and 

:t:t ·,rr: liaison is now established through the Associate" -Comrrùttee _on 
So_il and,_Snow Mechanics, N. R. c. Geologists have played a .. i 
rel~tivèly insignificant part in this· important field though siome 
contributions of me rit have been made on :c•ettain· groutid frôst 

i -

' features. Basic geologic studies are surely -needéd to estàbÜsh 
·a firm fo'l:lndation for interpreting the puzzling· forins developed 

:;; by· intense frost action and to help in solving many problems 'of 
· · econorrùc impo'l"tan·ce. 

,_, · Water Supply 
'·· Vf a ter suppl y proble·ms in general and groundwater problems 

in particular are fundamentally linked with the character of the 
'· terrain and hence with the study of geoiogy . Cur great river and 

lake systems are the expression of a long chain of geological events; 
their appearance, behaviour and composition are controlled in 
large measure by the geological materials comprising the 
drainage basin. The g reat increase in the development and 
industrialization of some parts of Ca.nad.a have already re sulted 
in water suppl y and water power problems. The first report 
of this subcomrnittee recommended continued surveys of 
surficial deposits and the initiation of geomorphological studies 

·" to aid in the fuller understanding the development of our water 
-:resources. Sorne detailed drainage basin studies :have been made 
in recent years -without any attention being given · to the geological 
setting. ·Studies of the drainage history of nar thern British Columbia 
and Yukon, and of the St. Lawrence -Hudson Bay Divide were 
recommended by the Pleistocene subcomrrùtte e but have not 
received attention. Possibly geological reports in general 
should give more attention to the wider applications of geology 
to '-water supply problems such as the planning and development 
of major ·power sites, irrigation systems, flood control, · 
groundwater resources etc. 
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Groundwp.ter studies in particular should be given greater 
attention by ge~logists with more emphasis being placed on the 
engineering aspfats. Groundwater development -offers a . 

. lucrative vocatfon for geological engineers. The winning of 
water from the ground is in many areas of great economio importance 

.. and needs to be pursued with considerable technical 1know-how'. 
The .nature of the bedrocki its chemical and physical. character, 
arid .the character, stratigraphy and depth of .overburden are 
important geological phenomena irt connection with the econom.ics of 
any groundwater program. Buried valleys of pre-Pleistocene and 
Pleistocene age can provide ample supplies of water in otherwise 
arid or seasonally arid areas, and these can best be recog:ni.zed 

, in the course of Pleistocene-geomorphological work. ,tu,:. 
: .• i°L 

Over the past seven or eight years the study of ground-
water has been receiving increased attention in Canada. The 
Geological Survey has carried on a limited program making 
investigations in the western end of Prince Edward Island, parts 
of the St. Lawrence Lowlands, southern Manitoba and the Fraser 
Lowland. The Quebec Department of Mines has added a groundwater 
geologist to its staff to assist commwùties and industry with. the 
t'echnical and engineering aspects of water suppl y problems . 
The British Columbia Department of Mines also ernploys a · 
groundw.ater geologist and conducts geological studies in local 
areas where specific problems are of concern. The Alberta 
Research Council is now actively entering the groundwater field 
on behalf of that province, and placed five parties in the field in 
1957 on groundwater-Pleistocene studies, one on.'geophysic.al work 
relating to di1ïift thicknesses, and anothe-r studying stream gravels. 

The most comprehensive and coordinated groundwater 
studies in Canada .have been carried out b'y the Ontario Department 
of Mines .• . Its groundwater section has been accumulating and 
c,ollecting basic geologic data corripiled from well-drillei·.s logs 
which are submitted in accordance with the Ontario V~ell Drillers 

·: Act.- ., The, Depa:r,tment also carries out detailed studi~s of surficial 
materials in connecti.on with its appraisal of groundwater resources. 
The importance of water supply studies (both surface and ground
water) by the Ontario government is now realized, as evidenced 
by the recent (March 1956) enactment of the Cntario Water Resources 
Commission. The groundwater section of the Ontario Department 
of Mines was larg-ely transferred to the Commission on April 1, 
1957 and a greatly expanded field and laboratory program is in 
progress under the guidance of the Pleistocene and groundwater 
geologist. 

Engineering Geology 

This field of study ,is being largely neglected by .the geologist. 
Geologists have participated in some major engineering programs, 
but all too often they have not been consulted, with a consequent 
waste of time and money in rectification of situations that could 
halve been avoided. There is a need for geologists to take training 
in soil mechanics that they may better understand the physical 
properties of the materials to be dealt with and the language of 
the specialists in this field. Geologists with this training would be 
able to make real strides in engineering research. 

The Geological Survey of Canada provided assistance on 
the Columbia Basin project, B. C., on the Maya River Development 

; Yukon, and on the dam sites of the St. John River Basin, and it 
has a geolo2ist on loan to the St. Lawrence Seaway Authoxity. 
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.Members of the Division of Building Research. N.R.C., 
have made important contributions over the past fe"'" yoar:~,,. in tha . 
study of permafrost in its relation to engineering projects, 
and along with other engineers, have provided valu.able data· 
on the char.acter and behaviour of various Canadian soil types 
that have great bearing on engineering projects of all types. 
G~ologists might provide valuable data on the petrography of 
soils. Geologists and engineers are studying the origin of 
varved sediments. 

Recent and Current Pléistocene Research --------------------- ,!· . J •• 

Sorne aspects of recent Pleistocene work in Caruidà: ;~y 
serve to show the interest in this field and the diversity of the 
subject matter . This is dealt with on a regional basis. 

Cordillera ·· (Data supplied by Dr . W. H. Mathews) 
In d:ddition to the compilation of glacial maps àrid to the 

glaciological work already referred to, some specific 
projects have been under study. H . Nas.hùth of thè-B. C~ '· Dept. 

· of Mines has completed a three-year study of thé"sediments 
and land forms o:f the Okanagan Valley, and is doi:hg '!ield and 
laboratory work·.on the occurrence of volcanic aslf iri. ' post- · 
glafial alluvial ·fans in the ' Arrow 'Lakes area~ I_f thé indivi'dual ash 

.b .eds can be .identified, correlatiôrt over ~1}de _areas mày be 
p o ssible . Fi,lrthermore, since ash is kno·wn i:ri' sçnne pe'at beds 
in southern B. C., a pTecise age may be' obtaine'd' by a rà-:-dicicarbon 
analysis . The ash beds may, thèreforè prove to ·be gèolo'gtcal 
horizons of great importance in ·r"tè~a.rd to post-glacial geomorphol
-0gical · and archaeological lùstory; ï Several landslide 'and damsite 
localities have also been studied by personnel of the B. C. Dept. 
of Mines. 

A study of the submarine sediments in· Dixon Entrance 
.:, •. · (between the Alaska Pan-handle and the Queen Charlotte · 

Islands} has been made by-W. H. lVïathews with assistancé 
from the· National Research Council, J?acific· Navar Laboratory, 

... Royal Çanadian Navy, and the University' t?f B~C.\ Institµte 
of Oaéanography. The sediments c·dnsist' largely of gravels 

.- with some till·-like :rnaite:vials. The ·occurrenëe ' of widespread 
gravelfs in dee·p waters ,pos·es quite a probleit\. As Dixon 
Entrance has beert glaciated, · the stony bottom sedirrients _are 
presumed to be rn:ocl,:irfied· g1acial deposits,: i the fine materials 

,;Ji having been largely; removed at the time ' of depdsition~ · ·' · 
! Mathews also has a grant from N. R. C. to study" ithe hyq.rology 

. and sediment transport of Sunwapta River that is'ô'ueG from a 
·r• small lake at the foot of Athabasca glacier. There is little 

factual data on the variations in sediment load relative to 
glacier melting. 

1. Prof. Rowles, University of B. C., is continuing 
lùs studies of the physical properties of stony marine clays 
under an N. R. C. grant. 

MacKay and Mathews have tnade detailed studies 
of the surficial deposits at an archaeological site on the 
Firth River at the request of R. S. lv1acNeish of the National 
M:u.seum of Canada. Financial assistance was provided by 
the Banting Fund through the Arctic Institute of North 
America. A report on the Pleistocene stratigraphy and 
lùstory is being prepared. Remarkable changes in sea
level are indicated in late -Pleistocene time, and the earl y 
migration of humans into the region may be correlated with 
some of the events. 
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In southwestern Yukon, J. E. Iviuller and J. C . Vfheeler 
o{ the Geological Survey of Canada have made ground and air 
photo studies of the glacial and fluvioglacial physical fea1;t1res, 
and the extent of the last major ice body in that area. Much 
n'ew data on the upper limit of this ice has been assembled. 

In north-central B. C ., the officers of the Geologica1 
Survey engaged on Cperation Stikine under the direction of 
E. F. Roots have gathered much new information on ice -movements 
in that area, and their interpretations of the glacial events 
will comprise an important contribution to the Pleistocene history 
of the northern Cordillera. In southern B. C., H4 W. Tipper, 
Geological Survey of Canada, has made a study of glaciation 
oµ th_e east side of the Coast Range of t,he Nechako and Anahim 
Lakés area and has provided a wealth 'ôf :hew data on the movement 
of the ice dU:ring the period of de glaciation. J. G. Fyles, Geological 
Survey of Canada, is continuing his study of the coastal lowlands 
of ~anc_ouver Island and of the giacial history of the Georgia Straits. 

·, 
Northwèsj; .Territories . 

. :L. Comprehens~ve publicatipns by Geological Survey 'cf Canada's 
. Ple.is_toce.n.~ ·geologists will soon. be forthcoming on the glacial 
· events in· the region west of Hud~on Bay as revealed by gro"und 
a~ô. air photo st:ü.d~es in· co:nnection with the Survey' s helicopter 
ç,pê':ratioris _K,e·ewatin, Baker, and Thelpn. · Sketc::h maps àî the 

.,.- t'rend and distribution of some of the gl.~ciat _feature~ hav~ ·· already 
" .,. . qeen published. H.A. Lee, the Pleist6cerie :specialï'~t on Operation 

' .'.' Ke~watin, was. the first to i:ecognize tpe pres·ence of 'an elongate 
·- J. _ .. : di.vide .in the Keewatin district rath..~:r than a I center', and to point 

•)~! ' : ~uttt.s r;«rcessional cha;t4acy~.r as éhJposed to the former concept 
. \c p~ an ar.~~ of dis~er~al. ·._ ,, 

Studies of surficial deposits and interpreta:ti6h~ of glacial 
events and physiographic evolution have also been made, or are 
beiri.g made, by numerous gep,graphers. The Geographical Branch, 
D€!pàrtment o_f Mines and Te.ciirüèal Surveys, . has continued its 
w6r].f !or. ,the Defe_nce Research Board along _the northel"n µiainland 
<?,Oast.:~d ne~;rby _isi~d shores, ; A memoir -~Y .:,:. Rços MacKay 
on the Anderson River sheèt, èast of the Mackenzie delta, is 
in prfss. .All: this work pi-ov~des valua.ble inî~r-matioµ ·b.~aring on 
Pleistocene geology. Three recent papers by geographërs at 

. McG:Hl are also of interest to Pleistocene and other ge_o~ogists • 
. ) • B. ,Bird }:las written on the 11 PhysiogJ~aphic Evoluti'o:n ·o:f 

··central Arctic Canada''; Iv.i . Bron,hofe·r ' on the "Surficial I:>'eposits 
of Southa~ptpn Island and Adjacent Areas"; and M. Marsden on the 
"Crigin a.nd.Distr~bution of Eskers in Mackenzie and Keewatin 
Districts, N. W. T. '' Papers by Hare, Dunbar, and Lowther at 
M

1

êGill, and by Love_ at the University of Montreal, dealing 
with various aspects of organic life in northern Canada in late 
glacial and post-glacial time will be of much interest td ·Pleistocene 
geologists interested in biogeography and deglaciation in the 
. Territories and in Q~ebec-Labrador. 

Studies on sedimentation in ·a glacial lake\n·' central 
Baffin Island were made in 1956 by Quigley, Morgan, Hood 
and Peane, University of Toronto, 

In the surnmer of 1957 a Pleistocene geologist, B. G. Craig, 
accompanied the Geological Survey of Canada helicopter operation 
in the Great Slave Lake-Mackenzie River area. His studies 
should provide information on the direction and séquence of glacial 



move1nents, on the extent of glaciation in the mountains, on 
C ordilleran and Laurentide drift relations and on Pleis t o cene 
stratigraphy in general. 

C ::: noiderable information on the Pleistocene deposits 
and events on the C.ueen Elizabeth Islands was gathered by 
the ,geologists engaged in Cperation Franklin in 1955. Sorne of 
thyse observc3ition.s ë;l,re in press in the several repor~s on ,, 
this Cperation. S~gnificant changes ,of sea-level and of cliinate 
are indicat.ed dµring the Pleistoçene epochi There is a real 
need for extensive air photo and groun4 stlJ,dies spec~fically 
~E:signed to unravel the Pleistocene ge-ology, of this bo~der· 
region of glaciatbn. 

Inte.rior P_lains (Data supplied by Drs, C,P, Gravenor, W , C . 
Kupsch artd. J. A . Elson) , 

. The Prairies have been receiving. considerable attention 
as . the importance of surficial studies in relation to. land use, 
gro~d water ,supply, engineëring projècts and o.thër econo'mic 
matters has become apparent. In 1956, the Alber.Ja Research 
Council fielded two parties on Pleistocene mappin·g and will 
c~nt~nue in 1957 with two parties in addition to the ,seven, .p.arties 
concerned with various aspects of the gro.und-waté:r prog-ram. 
Prof. R. S . Taylor, University of Alberta·, is. making a st.v.dy 
of frost~heaving in c.onnection with his report for the ûµi t,~d 
Sta:tes Army Corps àf Engineers on 1Patte.rnè0: ,Ground 1

'. D.B. 
Sikka, i ,: cGill University is studying the 'soils' ·and assàciated 
radioactivity 1 from an area northeast of Edmonton . . The 

.Q~ological, Survéy of Canada is also continuing its Pleist.ocène 
· · 'mâ.pping prograin in southerri Alberta with A , }.v_ . Stalker, currently 

working in the Fprt Mc~eod area, where the Cordilleran-Laurentide 
ice relations .are ·receiving special attention. The ·~eological 
Siii;vey of Canada 'has published a bulletin ·b::y Stalker on' the, 
phénomenal erratics train in the f oothilfa of A lberta. · This trai;n 
com~~sts of blacks of quartzite that occur in a narrow band with a 
length'.of (?Ver 350 miles s .fretching from the International Boundary, 
~orthward to a point east of J~sper and pos sibly beyond. Valley 

·:glacier.s .appear to have ca:rî.·fed the-se blacks eastward from the 
-mountains ·and ern.planteci the in o~ i.,aurentide ice moving southward 
~long the Foothills. Stalker is completing à p'aper on "ice-pressed 
Forms in l..lberta 11 that will present essentially new theories on the 
origin cf many glacial features in this region. He is preparing a 
paper o.n the 11 Surfl.cial Geology Features of the Fort McLeod Region 11 

for the. 1957 f~e~ci. confer_ence of the A lbert:3:_pociety, of PetroleumJ 
Geologists. , ; . 

1 

In Saskatchewan, Dr. Kupsch a;nci. E. Christianse:p. will continue 
their study and mapping in the Swift Current area . In additi :m, the 
end moraines in the Dirt Hills are receiving special attention. 
Bedrock disturbances were noted in this area that appear to be 
due ' to ice'-pùsh. Radio car bon analysis continues at the University 
of Saskatchewan, with a switch-over in the past year from the 
solid car.bon to the acetylene method . Standardization of the 
new equipment will further the advancement· of a sound Pleistoqme 
chronology for western Canada. The micr9 fabrics and soil . 
mechanics of glacial deposits was the subject of study ove r the 
winter of 1956 -57 by ·vl . A. :iv_enely , University of Saskatchewan. 
J. Terasmae, Geological Survey of Canada, has made a 
palynological study of samples supplieci. by d . C . :<.upsch, from 
a buried peat deposit at Hebert, Saskatchewan, 30 miles east 
of Swift Current. This study indicates a former open forest 
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cover in the area and hence, a climate appreciably more moist 
and possibly somewhat warmer than at present . The age of the 
deposit is n o t yet known. 

Imperia! Cil Limited is providing the geology department 
of the University of Saskatchewan will full air photo mosaic coverage 
of southern Saskatchewan. These will be of great value in the 
continued study of the regional trends · of ice flow features and 
moraines. .There is a grea t need for more and better contour maps 
in connection with Pleistocene and other geological work and related 
studies • 

. In Manitoba, little Pleistocene work is being done. J. A. 
Elson, McGill University, is completing his reports for the 
Geological Survey of Canada on areas in southwestern Manitoba 
and has prepared a paper on Glacial Lake Aggasiz. J. C. Richie, 
University of Manitoba, is starting work on pollen analyses in 
the Lake Agassiz basin and hopes to be able to relate the results 
to the deglacial events as worked out by Elson. 

Great Lakes Region (from data supplied by A. Dreimanis and R.E. 
Deane) 

Professer Dreimanis recently completed a paper on the 
Wisconsin stratigraphy along Lake Erie in southwestern Cntario. 
He is also · studying the. C:<"pth of leaching of soils and the carbonate -
analyses of tills in southwestern Ontario, and on the use of 
indicator trains as a prospecting method in Canada. A paper on 
the latter subject was given at the C.I.M.M. meetings in April, 1957. 

D. Burst, McMaster University, has completed a thesis 
on the Pleistocene geology of Hamilton and vicinity, Cntario. R.E. 
Deane and W. Tovell are directing work on the geology of the Lake 
Ontario basin, much of which pertains to Pleistocene events. A . 
compr-ehensive program of study is being arranged by the Dep't. of 
Geological Sciences of the University of Toronto and the Cntario 
Department of Lands and Forests. Deane is also involved in a study 
of the glacial geology of the V{ elland Canal. An Cntario Department 
of Mines report by A. K. Watt on the Pleistocene geology and 
ground .. water resources of North York township has been released, 
and the report on "Groundwater in Cntario for 1951-2" became 
available in May 1957. -Watt has alsc completed a report on. 11Shore
line Erosion of Pelee Island" to be published at a later date. The 
Ontario Research Foundation is continuing work on the character of 
Cntario tills and D. H. Gorman and L. J. Chapman have prepared a 
paper on the mineralogical composition of clay in southern Ontario. 
E. lliirynech, University of Toronto , is working on 11 Soil Profile 
Studies in Southwestern Cntario11

• 

North of the Great Lakes, in the I Clay Belt 1 , C. L. Hughes, 
Geological Survey of Canada, has been investigating the problems 
of varve chronology and finds support for the deductions of Antevs 
pertinent to this region. J. · Terasmae, Geological Survey of Canada, 
is pursuing palynological studies of the area between Lake Erie and 
Cochrane that are vital to the establishment of workable sequence of 
events du ring the de glacial process. 
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_ In eastern Ontario N. R. Gadd continues the study of the 
Pleistocene deposits along the Ottawa River valley. · 

Quebec-Lab:rador 
. N. R~ Gadd is compiling maps and reports of the ~uff:i,:cif~l 

.deposits and Pleistocene history · of the Three Rivers ·part of .J 

the St. Lawrence Lowlands. This work furnishes ·a sound 
stratigraphy and sequence of events on which further studies 
in the Lowlands_ may b.e anchored. P. F. Kar·row, Geological 
Survey of Canada, has completed mapping the Grondine 1-mile 
map ,sheet; east of Three Rivers. Miss F. J.E~ Wagner , 
Géological Surv-ey of Canada~ is continuing studies of the 
palaeontological record of the Champlain Sea deposits, and , ( s: •; 

!- the: ecological conditions or the tirne. C_. Lave.rdiere and A. _, ... 
Maillouï&, University of: Montreal, have been inv~stigating·· 
the marine transgressions in the Sag_uenay River ·area~ . A. 
Courtemanche and M . Sylvio are continuing detailed stU:dies 
on pollen analyses and post-glacial history. S. V. Erniengen, 
McGill, has been studying the glacial geology, and .the 
disper·sion of the fine fraction of tills, in the Chibbugamau 

1 , Distr.iiçt, · with special attention· to the dispersion of Pb, Zn and , , 
Cu in ·the glacial sediments._ P. Crepeau, È~ole Polytechniqu.e/ ' 

d s ·making •a detailed investigation of the geology and the · · 
proposed damsite at Carillon, Quebec on the Ottawa River. 
H. A. Lee accompanied the Geological Survey' s helicopter 
operation Fort George, east of James Bay, in the summer 
of 1957 with responsibility for the compilation of glacial' 
information. A glacial map of Que bec, compilèd by A. ' · 
Sabourin, should soon be published by the Quebec Department 
of Mines, E.I.K. Pollitt, Geological Survey of Canada is 
continuing groundwater studies in that part of Quebec west 
·of Montreal' Island.' 

.·\: 

An excellent paper on the geomorphological d~velopm~nt ., 1 

of __ tbe Torngat Mts .• , 'Labta.dor, by J.. 'Ives, McGill University, '.. · 
. ·was- submitted to 'Arctic' for publicàti;on. This work adds ., ;, 

greatly to mir concepts of the glacial events in thi.s regi~n~ . : ,. 
:J ~-P.- Johns ton, another 'geographer at McGill, has b .een 
working on ·"The·'El,.evated Strand-lines of Central Labrador". 

'The Maritimes' , \ 
Completion of a part of the Geological Surveys' investigation 

of the ·surficial deposits arid glacial events of the Saint John River 
Valley; was interrupted by H.A. Lee's assignment to Cperation 
Fort George, but one-mile maps at both ends of the region under 
study have been published. A new glacial map of New Brunswick 
was· assetnbled by Lee and the University of New Brunswick for 
the forthcoming glacial map of Canada. 

-._ r·-. 

, · In Nova Scotia, the re_èonnaissance mapping continués 
under the direction of R. H. MacNeill, Acadia University and 
Nova Scotia Research Foundation, and ·several map sheets are 
being readied for publication. C. F. Hickox, Yale, has been 
studying the Pleistocene geology of the Middleton (Bridgetown) 

.~, area .• 

On Prince Edward Island the Geologicai Survey of Canada 
continues its mile-to.;_the-inch study of the surîicial deposits and 
the ·bedl'ock. New c6ncepts 1 of the direction of ice movements in 
that area and of the sequence of late Pleistocene events ?'re 
coming to light. 
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. Cn Newfoundland, E . P. Henderson, Geological Survey of 
Canada, is continuing the study of Pleistocene geology .on 1valon 
Peninsula. S.E. Jenness, Geological Survey of Canada, who 
studied the bedrock geology of the Terra Nova area in southern 
part of the islanc;}., has prepared a p _aper on the -;glaci_a-l- _geology 
of that area. It provides much new informati,9n on ic,e -~~ve~~~ts 
and of glacial features in this little knoWJ.1 region, ,. . :ït, .! 

Research Projects Meriting Eady Attention 
·, I 

· ._J. G, ·Fyles,. Geological _ Sur~ey of Canada_ recomm~nd~ two 
problems on the we.st co;ast _for the attention . of graduate stud~nts: 

(a) Study_ ·of the variati<;rn in' :c~ntent of soiuble. s~lts and ~xchangeable 
cations, . ·particularly sodium, in marin_e anq ,glacial-marine clays 
of the . . reg~on surrçmnding ~he Strait of Georgîa in : prde;-; 

1
tp_relaie 

the v.arious çleposits to. salinity and h~~ce, to envir9;nn,iènf)~f. · 
depesition, · · · , · ,. ., ·. ~: . ,; ~-.( ,,, 

. . . : ; . . . : . . [ ;- . 

(b) Re -evaluation of the concepts of the . nature and origin ·of va.1.leys 
an,~ erosion surfaces in southwestern British Columbia as presented 
py.;p.-e.a:<:ock ,(Fio]id .... land ç,f British_ C~_l1;1mbia: Bull. Geol!-i ~4c. _. 
Am., Vol-, 46,: p.p. 633-69.~, .. 19.35) ,i~the light of__new cont??°r inaps 
and aJr photographs • . This would probably be bes~ lll,lder~~n for 
a series , of small critical areas. ·· · · · ·· 

W •. H. , Mathews recommends detail.ed petrograplif~ îstuèfies 
of the Qu~dr.a non-glacial deposits of the O_eorgia Straitf. as ·_a

1 
means __ pf :,locé!,ting the sour~e areas,.of the ~ands ,and the .P~t~E;~'ns 
of theil". :distributi,on. . . 

J ·:, 

A. M. Stalker, Geological Survey of Canada, ~i.lgg~:sts· four 
projects: · 

'f • 

(aJ :_ À. d~tailed; field study ot°the Bow Valley te_:rraces w~st o_f 
Càlgary, in view of their 1,ocation along · the mai~ iine of ·_the"C, P. R. 
and orthei.r econorrùc importance in .referen·ce to constructional 
materials, ground-water resources and engineering projects·. · The 
or~gin pf the se .. terraces is of specia! scientifiç interest as ~oth 
Cordilleran and Laurentide ice recession is involved. 

:, .i · (b). The tracing of buried valleys across the Prairies to be 
-_, undertaken by someone with access to the innùmerable oil well 

,ecord~ of the many companiès engaged in drilling. Geophysical 
._ .fia.ta would also prove valuable in this work. · · ' 

_(c) A study of the·. Pleistocene volcanic ash beds of Albe.rta. There 
are many records of the. occurrence of à.sh beds in wid~ly 
separated areas, and as many as four horizons are known in some 
plac~s. ~his would make an excellent thesi_s project • . ,Laboratory 
studies nught serve to differentiate these ash beds, indicate their 
dispersal and source areas, and throw light on the Pleistocene 
sequence of deposits. · 

(d) A laboratory study of the clay minerals ~r of the heavy minerals 
of the two or more till sheets found in many river valleys ·on the 

:, ,Prairies might readily be tackled by degree students and require 
but scant field work. Such work might indica:te the source areas 
of the materials and help to differentiate the till sheets over broad 
areas and thereby advance our understanding of glacial events on 
the Plains. 
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C. P, Gravehor, Alberta Research Council, recommends 
a criticai study of the Cordi11erà.n-Laurèntide glacial boundary 
in the Alberta Foothilis, and of the inter '"relations of the se 
ice sheets. 

W. o. Kupsch points out the :bnportance -of 1-submask geology' 
on the Prairies and therefot-e recommentls careful photo 
analyses, followed by detailed lithological work, in a.Il effort 
to obtain information on the nature of the hidden. bedrock, artd 
of bedrock structures that rtîay reflec..t underlying features 
of economic importance. 

1
' A. Dr~i±na.nis' ;i-ecommends â''cootdin'ated a.ttack on• 

the strâti.J raphy and êhronology of the Canadian side of the 
Great Lik~·s. This would have to be handled by the various 
persons à.fid ·agencies engaged in Pleistocene field work • 

. ·l-:_r . ·. ·. . 

' 
J. Teràsmae recommends a stratigraphical study of the 

surficial deposits along the Grand River valley, Ontario, as · a 
thesis problem. He also suggests the stratigraphical study and 
seleêtive mapping of the Pleistocene deposits and features of 

_parts of the North Bay - Manitoulin Island regio_n as _thesis 
.. pre>jects. Such studies would provide valuable fi:ifobnatîon 
· on1ice retre'à.t iri this region and on the history of the Great 
Lakes. 

N.R. Gadd sugges'ts thàt a statisti'cal study of flow-
type landslides in ~e St. Lawrence Lowlands be made by someone 
havîng acces.'s' to tl~e· National Air ;Photo Libràry or other air 
photo coveref;~e-/ an'd to·, pbrtrhe:nt ·scientifrê ·literature / •. ( . 

"' , • 1 r .., .. ( .1 r _, j . . . ~ .. . .,. . 
1 

• , • , • • : r 1 

. H. A. Lée poïnts : otit· the contin'.tiirig need °Icfr ' detailed 
labor;i:i.tory- studie s•:·dfrdays à.nd silts · as regards' :their ; 1 ' . 

.. ,., , envilonmen~ of ~e.p?siti~n._ , ~his ,project was outline~ by . . 
- ... I. W. ·Jorte$:'1ih th,e first sub1éo:tnriutte·e r~p.P~_t!_:9.::g._ .Str.~~g~-~12:.:li!Y.'.:.ê:.nd 

. ,: .. P 'alae6ntorbtgy{·1 }' 'aii.'d 'fr was al'sd' hië-ntioned 'in ;thè Plè-:istoce:rte r 
::J; ! • • 1; ( r .;. • î , !' ri :~ J., · . 1 L:}. ": , _r: . ~ . , . · · · . L' 11 ·-j. > h I u . 

• · . ; · L .t 1 .1 · _1 • ... ; : 1 .-, · ·) \ ' : .L 

.. ___ ___ ( ! .!NationaLAclviso.r.~ .. Commi tt~~ ... Q.IJ._R~ sea~_çh .1:!l t]le __ Ç~q_l_9g~_çal 
Sci~nc~s, 1st Annual Report, 1950-51, p. 160 • 

• :; ,·_; , . '_: . · . • ").; l ',·' I 4.· . r· J.; ' ! ; . : . . rJ ( 1. ) 
. ... . .. t ''· 1 • • ,q 

...... r.e..port. .J....G.. .. F .y..les __ has . a.dvoca.ted simila_:r §tuçlies 9J\-1:h~- w.~ st 
coast. I~ is apparent that modern scientific knowledge should 
bè'.applietl tà· tltls problem. · · · · • . · • , . i 
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, i CURRENTRESEARCH · 
'i • •·'t , .. . /.: 

The review of cu:i-rent resea·rch in structural geology , 
{p.150) indicates a predominant tend:ency toward direct practical 
application. In fact the majority are field projects. A number of 
academic and fundamenta:i' :Stu.dies are in progress,- some on a 
continuing basis, ·· and some of ·these are meo.tioned in thi•s report. 

Conti.ntental Structures. Att the university of Toronto; J. T. Wilson 
and a-ssociates continue sb.idies of deep-seated earth movements 
ap.q_continental struc~res. Recent p:µ1llicati_ons_ by Wil~on inc~ude 
"The Development and Structure of the Earth's Crust. 11 \l) , 

. . ' . ' 

. , . . . 
-~~ ~In. 11 The E arth as a Pl~et", G. P. Kuiper, e d. , Chapt. 4, 

pp. 138-214, University of Chicago Press, 1954. 
·' • 1 .t 

Dr. W. W. Moorhouse, in his studies of the str,icture 
of highly deformed rocks, has been compiling data on the 
interpretation of strucures of rocks deformed in or near the 
zcne of flow. T. Stcbctee and lv: .G. Rochester beganin 1956 a 
study of problems of faulting and mountain building based on 
Volterra' s Theory of Dislocation. 

Scientists at the Dominion Cbservatory are continuing 
studies of the earth's crust. M . J.S. Innes and associates have 
been making a study of g ravity anomalies in the Shield areas and 
their possible relation to the major geological structures. A 
separate r eport and g rivity map dealing with the Shield area of 
Manitoba and northwestern Cntario was issued in 1957. In this 
category the field of structural geology overlaps that of the physical 
sciences. 
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Precambrian volcanology A research project that will have 
a fondamental effect on Canadian Precambrian geology is that of J. E. 
Thomson and associates, Ontario Department of Mines, in drawing 
'the attention of Canadian geologists to the importance of volcan
ological processes and their ' bearing on structural interpretation. 
This work has produced a concept of the history of the Sudbury 
basin that is i:ri part r;,.ew ·and in part a modification of some of 
the_,·i~rli_est t1?-eories whic~ wer~·, for t;ll4ny years,. almo~t 
forgotten. A vo_lume'·pubhshed m 1957\l), deals with the 

• • 1 ·:· ' ,. • 

(l}Ontario Dept. Mines, 65~ Annual Report, Vol. LXV, pt. 3, 1956 

structure of the Sudbury basin, the volcanology of the Sudbury 
a3:ea, and a detaile<:l study of the Copper Cliff rhyolite. Ç,the.r 
de11ailed maps and ·reports are being prepared dealing with 
the structure southeast of Sudbûry betwèen the mckel i~ruptive 

.and the Grenville fron~. 

Grenville front. · Structural studies of the Grenvillè 
ftont ~~re~suggested from ma.ny sources .in the ·past ~d, thèse 

· ,.s~$&s·'are _n.èyt going îorwal"d _on a major· _scale. . .. 

. : In 1956 the Ontario Departrn,ent of Mines began a 
detailed study c;,f the Grenville front near Sudbury and plans to 
conduct a continÙous and concentrated a.tudy of the GrenV;ille· . 
-fr~nt t,oni .. Georgian Bay to the Quebec boun~ry. In this , 
coimection it should be mentioo.ed that 'the G·renville fro,nt . 
is the object of much curreri.t work,· not only by the Ontario 
~~partment of Mines, but by the Quebec Department of Mines, 
uniyersity. pe.rsonnel and ,by exploration geologists and rn1:1ch good 
s.t~c~raf geology. is coming ~o +ight.. Sorne of this is given · 

.::; . i~ the book ''Grenvilie J?r~bl_em". sponsored _by the Royal 
. Society. of Canada and published in 1956 by the University . 

of Toronto Press. 

: ·Crcss-folds • . W,. H. Gross at the University of 
.. T_oronto is continuing his funda.mei:ital refo,earcll on c;r:oss-
folds and has eight undergradu~tes a.nd t:wo gradu~te .students 
working on various phases of the project. An M.A. Sc. thesis 
"Str\ïctural Patterns ïri Cre Deposits" is to be completed by 
W. G. Br<;>wn ii:i 1957 and a Ph. D. the sis ''Origin and Significance 
of C_ross-Folds" is schedule_c;l, for comp.letion in 1958 by W.H. 
Jackson. Dr. Gross reports a start of work in collaboration with 
the Depàrtinent of Geophysics to see how residual magnetism can 
be used to date orebodies with respect to the age of folding. 

Tectonic Maps. An important contribution to our 
knowledge of the structural geology of the country is the 

, , 1 : preparation of .struc~ral maps on a systerna.tic basis similar 
~o geological surveys. The Ontario Department of Mine_s plans 
to compile such a set of maps cove :dng the entire province-, 
to be published on a scale of one inch to four miles. These maps 
would show geology, tectonics, and minera! occurrences. 

Batholiths. The study of batholiths has • been urged in 
the reports of this comrnittee since its inception. Several such 
stuqies have. been initiated since then and the current survey 
of research indicates one .in British Columbia,' two in Cntario 
and one in New Brunswick. 
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' . ' \. . 

' 

- 75 
.. ,: .. 

Gneisses •· Numerous phases of the study of gneisses-have 
been suggested from time to time and sever?l projects are going 
forward in Saskatchewan. Dr. Byers reports tha,t several 
Master's students have been working on the· o::t'igin of gneisses 
in the Foster Lake, _;G::harlebois Lake, and .A.,nùsk Lake areas. 
These have involved petrographic as well as ;stl:'uctural studies. 
In addition, the~ Saska,tchewan Department of Mines and Natural 
Res ource s had two field parties doing one -inch to one mile 
mapping in gnêîs"s"îë" tèrrai,:i:i. . .. --· .. -- - . . . . . . - . 

_,,·,;-,~j lj,, ·.t,. 

Aeromagnetic map_ê•~- T~r __ s_~_g_ge~~c~_tj. ~~s made in _the 
Fourth Annual Report ( 1) tli~t c+~~omagne!1c maps be studied 

t.; _: 

(l)Nationai.~d~~sory ~ -ommittee -o~ ;Rese~/ç4 .i~ the:.ce~logical 
Sciences,··· 4th Annual Report, 1953-54, p.r_, Z5 

in relation to kn_pwn exposed .bedr9cl:{ and sti;uç·tµ_:i;~, ;a._~ a guide 
to ~nterpretation1.[J At Jeast one such study iS-:-._rëp.o;-të'd·J;rofl}, _the 
University of New Brlllt~-wick ;and it . .:i,s_ s.afYi .t9 , as~ume tha.t ;si.milar 
studies have been and will be made by several agencies elsewhere. 

. :: · .,(•. , . -_·:: .... ·· ··,J .! ·:t11~ - •j:L! -.· ~ 

Genera.Jit <>if;ovincial ,geol9g_ic,al ,survtr;ySi .and, the Geol9.i;ical 
Surve-y; of Can~~_. cp.:..:qµ,p.ue ~p. êiP.d.;to Ovi:i_l:<~ow,~efige of the .. 
structural geajqgy of t-fle, Gp}J;nti:t•~ ~he1.~~~<tr. ~f.O,b~tiou~,i:>roject 
of 1956 was Cp:eratio~ ~~Ïfle,, ,Y1.J}Ort1;-~fn ~ .+;i~sh Co1umbia, 
under the direction of E:,"> ,F •. Roôts. · · 

~, :;_; .: . Sorne excell~p.t str~~tural ge~lo,gy}s· conµng o.:it ·of the 
oil exploratiop c,tlong the Rocky Mountain ~r-on~ and the foothills 
of Albe~ta ~n1I}3ri!t~h Cqlu\nbia~ :~:e~ent ,pi=i-I?ers by Dr. G.S •. 
Hume, _ j1.tl.clud1ng ·h;i,s . r~centPres_;denit1al ~~d:ress to the Geolog1cal 
Society of America, have been very instructive on the nature of 
overthrustfaulting. 

,: Mu~f~-s~'.il1f .~~/~~}Hl~fâ~t~ '~ .4',pe·~v..l<:o;rnpü;;:d in the 
volume .on_ ot~- d~,p

1
ôs}~f -t:{·t ·th~ ,5~x!tfo·Il?-m~17wealth Mining and 

Metallurg1cal CqA,gress m J957\( i )· _- - · 
· · •• -. ' ' j . • 1- • \ '·: i ~ J ·°! l ; • ·:-'. • 

( z.) . . . J · :, • : , ) . . ~ . · ':.r -, 1; '· :· ~- ; .. 1 , • '. t.: • 

Structura~ip~ol~_g1r _of ,Canad~an· C~f ~el?o._s1ts~ Vol. II, ·Sixth 
· Common'f/~aI_t~ Mmmg ·and _JV1etallurg1_-cal _ Congress, 1957. 

, l • • l... 1 ' • • .! ; '.l _l l ·: r:' ' • · 

.. if' 
. , 

SUGGESTIONS IN PREVIOUS SUB -COMMITTEE REPORTS 
. ; 'NCT ·-1/F:T ' INÎ°TI'.ATBD' · ·\.'_:''. ___ :rn 

... 1 · - • ·. rrJ ; . . , . ·( 1 ... 1 . ! ,. . , 

. .tiome· S_UbJed:s rfo;r~ research, . M1ggested in earlier committee 
reports . a~d for whid~ specific ·projicts h~ve ·11.ot been revealed 

_., ?Y sutfrequ~nt~hrv~ys are: . ,,,,, l ,, . 
_; .. ' J.J. 

L . ·stru.ctural sfudi
1e;é of \vet(J~xposed areas of high 

gr~de_, _medium, and low grade metamorphism to help solve 
,1,folïapp~ p rool'ems ~ '(_J. E. · Gill, D~ '.R~ Derry}. · 

., •• , .,_ I • •' 1 ' , 1,, 

. ',
1
: 2. Compilation of mapping in the Alberta and' British 

Colùrnbia foothills are a ( T. A. Link). ·, · 
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3. More detailed study of the Conception Bay and 
nearby submarine areas in Newfoundland geologically and 
by geophysical me thods t The Geological Survey of Canada 
has made an aeromagnetic survey of the region. , _, 

4! Study of the Pennsylvanian basin of .central 
New Brunswick (G.S. MacKenzie). 

· _,,- · t5. Mapping of country1 between Kirk.land Lake and 
·Porcupihe on a scale of one inch equals 1, 000 feet to aid in 

• 
1
the b.etter understanding of the se well-studied and economically 

' _ir::iportant belts. (W.A. Jones). 

6. Compilation and publication of structural data -
recorded by private enterprise, including mining and oil 
exploration companies. 

7. ' Establishment of more satisfactory classification 
and definition of terms in common use for the description of 
folds in gneisses and granitized ~ediments. 

, • ' • • • '. !_ ._f ,:· • ·., . 1 • • • 

COMMENTS 

fi.:. Work has been done on most of the .projects advocated 
by this subcommittee in ·earlier reports. Howeve:r, sorn,e 
members wonder whether a form of systematic follow-:-up 
can be organized to see that worthwhile projects are implemented 

,r.: · ' and ca1rried through to a sati's-factory conclll'sion. 
, - 'l -· .,. . " ' 

r ·,, ,' ; f 1 ' , • i 

Since 1950 g-rants have been recom.m.e:n,~ed by the 
National Advisory Committee in support of 95 geological 
research p:rojects. Cf these,· three projects dealt with . , 
structural ·geology for which the grants amounted to $2, 000. 
These figures are disproportionatly low but are perhaps due to 

... the fact that most structural projects are field . ~tudies and the 
mori.ey Îs bbtained from 0ther sources, .. With,notablE; ,exceptions, 

>.:. t, 

less equipment is required than for research _in other branches 
of t]i,e science. 

·- Dr. J.E. Thomson, through his -new and int~resting 
studies in the Sudbury ~rcci. and from his _observations in other 
parts of the world, feels that lack of knowledge of volcanological 
process coulà lcad· to incor.rect geological deductions in the 
interpretatio:;. üf Precambrian geology. He suggests that the 
best way to stimulate interest in ·.rolcanological research may 

' be through a c'ourse on the subject in the geological departments 
of some Canadi-an universities. 

\1 • . . -
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APPENDIX I 

GEOLOGICAL SURVEY OF CANADA RESEARCH GRANTS 

SUMifiAR Y REPCR T'S ON PR•CJEC 'FS , 

The Annual Reports for the past thre;e. year_s have 
·. contained summary reports on projects supported by grant,s 

1 
that were completed or that were achieving results of . 
intere st, B rief reports are ·given below on some additionaJ. ·: 
projects completed or reporting progress in the past year; ·-

_; ' 

.. /f" 

Project 1-51- Geological Age Determinations 

Under direction of Dr: · J. T. Wilson, University of 
:rorol'l,to ·, 

;. l 1~ • • 

•.. --~ .J 

Work on potassium argon age determinatioris werê '; 
carried out in 1955 and 1956 and the results have been 
published. In 1956 effort ·~as ··doncentrated on building a 

''..,fourth argon extraction line of improved design which is 
now completed. Muçh effort has 1 been expended on obtaining 
accurate· potassium analyses. ' New results .?Nl-11 be_ forthcoming 
in the summei- of 19'57. ·' 

J. 

Ion exchange ·colutnns have been set _up f.o.r . _the se,paration 
of rubidium and strontium bearing solutions. It is hoped .1-

rubidium-strontiun;i· ages may be obtained during 1957; that 
it will be· possible t'o deterµune K-A and Rb.S,r_ .ages for the 
same specimens; an~ that the age dèterminations will be of 
greater accuracy than tp.osè'obtained preyiously. . 

' i. r·; : 

Since J:? ,eceihber l 95fr t'wo iso~opio·:~alyse~;: of leap 
minerals have 'heen determined on most working days ·. The 
isotopie ratios· and ages are being calculat~d on an .electronic 
computer and the results placed on puncheq. cards )rom which 

> selecteq d,a~ can be printed by tabulation. A conside~able 
. ' backlog of leaél. ores' is available and the wo.rk .will be continued 

throughout 1957, ' 

Papers published in 1956 recording the results of this 
research include: · 

Loss of Argon from Minerals and Rocks Due to Crushing; 
Stevenli, J, R., and ShillibeeT, H , A.; Proceedings 
Geol. As soc, Canada, Vol. 8,, Pt, I, Nov, 1956, 
pp . 71-76. 

Lead Isotopes as a Key to the Radioactivity of the Earth's Mantle; 
Russell , R.D.; Annals of the New York Academy of 
Sciences, vol. 62, art. 19, pp. 435-448, February, 19!>6, 

Radioa.ctivity a.nd the .Aco of Minera!G ; Wiloon, J, T., Ruo oell, 
R, D, and Farquhar, R. M, ; Handbuch . der Physik, 
b<l. 47, pp. 228-263, 1956, 

The Bearing of Age Determinations on the Relation Between 
the Keewatin and Grenville Province; Shillibeer, H.A., 
and Cumming, G, L.; Royal Soc. Canada, Special Pub. 
No. 1, The Grenville Problem, pp. 54-73, 1956, 
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• • 1 

Interpretation of Lead Isotope Abundance; Russell, R. D.,' ;, 
:Nuclear Processes in Geologic Settings, Nat. Acad. 

· .. : -·: . . .'--:.~Sel· •. ;_ Natio·nal Research Conncil, ·.,. P.._ublication 400, 1956. 
' ·Ë'c·onofüic S'ignificance of Basement Subdiv:is:i.ons and Stru.ctures . 

in Canada; Wilson, J. T., Russell, R.D., and Farqu~r, 
R._M.; Bulletin _Can. Inst. Mining and Metallurgy, v ·o1. 

' j J G f.~ •:.,, 
49, . ·No.f532, pp. 3i0 ...;,318, 1956.. · . . . , 

. . ·, .i· . ~ :_ ., . : ._ .. 

Project 15-52 - Relative Importance qf Microfos.sils 
r , ,. 1: .,.r ~·~-. _

0

:-._,---,,----,----T_r_e_e_an_d_N_o_n_-_T_r_e_e_T_.y'--p"-e _______ _ 
l • ' 

"'
1

·: ~:.t:tfp.de·r ; di;~:ction of Dr. N_or~~m V{. Radforth, Mc Mast~/ U*'fe)ipity. 
. . • • ·

1
· · t 1· 'I ·I+ l _ .. 

· This investigation ma y be• 1divided into thr.~e parts.; . •: 
( . 

. ,·: . ..... The fi,rst pa_r_t , concerns the possibility of finding tree and 
non-tr'ée pollens in ·non-pea1:y ·sediments ,and submerg~d-, peaty 
sedim~nts tha:t had not- nece·'ssarily 'been fo!isili~·ed .in fl?.éir 

':" _,.,,.,:> qi-igiI?-3-l 'e_nvironment. 1· The broad test .conoern.ed. a study of.1 , , .,, 

, · ~ pë'aty deposits in British Columbia, Cntario and Quebeç. Two 
other aspects of this problem relate to the importance ., of the .i:i; 
organic detr.itus in samples of sediments from the Toronto 
Rapid transit Development, and to diffe:rentiation of va;rves 
a,.nd complex sedimentary configurations which simulate 

·;: var✓êi ïri. the Don and·:Scar'borough beds ~ , The impprt;a_nce of 
tree and non-tree pollens is demonstrated in each ca-se and . . 
the Pleistocene geology of the Toronto area has been clarified. 
The results are e±nbodied îti :a ·thesi-s ·by Jaan Teré;!.s~e entitled 
"A Palnological Study Relating to the Toronto Formation" (Ph. 
D. the sis, McMaster JUniv'èrsit'y, :1•955) ., , · 

. . '.W :.t •::) i bThè' $'€icond pa-rt of the investigation consists of an 
intensive study of palynological traits or tendencies that can 
be regarded as significant in separating tree and non-tree 
microfossils where 'the ' gene:dc affinities of the ,latiteT'-are unknown. 
It has be,en,q,~mon13~rated that many Mesozoic and .Palaeozoic 
sedirnents contain îloras much ·more impressive in numbers and 
kind,s. pf c9nstituents than microscopie evidence would suggest • 

. -· . • -. . Î 

The third part of the investigation· attempts to assess . 
the· ~mp,q;rtance of microfossil~ tree and non-tree type in 
re~q~sfr}tçtion of past ·environment reflecte& through k.nowledge 
of mass '{e,getàtio,n· in relation to topography of the past. ; 
R~.?_u~ts to · date a;te encouraging and are basic in such problems as 
the determination of sub-surface geological problems .in the 
coal and petroleum industries. 

Two p~p~rs have been publishèd to date dealing with 
parts two and three: · · 

Floral Transgressidns of Major Geological Time Zones; Radforth, 
Normari W 0-:and Rouse, Glenn E.; Trans. Royal Soc. 

· éanad,a, Voi. 50, Seri~s 3, 1956. Sèct~ 5, pp. 17-26. 
Antiq\lity ofFprin .in Cana.dia.ri Plant Microfossils; Radf0rth, 

,No'rmân W. and M cGregor, Colin; 'Trans. Royal Soc . 
. 'Canada·, Vol. 50, Series 3, Sectiort 5, 1956,. pp. 27-33. 

Project .1-54 - SiÜ.cate and Sulphide · Phase Relationships 

UnderdÎrectionofDr>J.E. :3-ill, E.H. Kranck, and V.A. Saull 
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The following proj~cts which form parts of the larger project, 
were co"mpleted in 1956; · 

(1) The Pressure-Temperature Stability _of ~nalci_te. ~esults 
are embodied in Ph.D. thesis by B. J. Burley, McG1~l Umvers1ty, 
1956. 

(2) ._ Compaction of sediments by high temperatüre and p_ressure. 
Results are· embodied in Ph.D. thesis by R.A. Cameron, McG11l 
University, 1956. 

(3) Physical stability of chrysotile. _ Results are embodied 
in Ph.D. thesis by L. Wolofsky entitled "Hydrothermal Experïments 
with Variable Pore Pressure and Shear StrE;SS in Part of the Mg()
Si02-H20 System", McGill University, 1956 (Copy available in 
Library, Geologi~al Survey of Canada, Otta~a) . ; 

·-· 
(4) Determination of sulphide solubiÎity using , radioactive 

isotopes. Results àre ·embodied in M. Sc. thesis by B. H. Relly ., 
entitled "A Method of Determining the Solubility of Sulphides", 
McGill University, 1956 ( Copy available in Library, Geological :survey 
of Canada, Ottawa). ·· · 

Durin~,1~56-57 the foll~~ing projects were initiated: 

·-·' ()) Depos.tti~;i,_9f_ sulphides from solution or suspensionby 
changing P -T candi tians. · , 

J. 

(2) Rheomorphism of sulphide bearing rocks. 

(3) Stability'rela,tiol).s of pyr:rhotite. 

(4f Sphalerite and pyrrhotite as temperature indicators • 
. i ' -
., . , 

Project 2-54 - Geochemical studies 

Unde·r direction of Dr. Denis M. Shaw, McMaster University. 

) 

Five graduate stuçlents are working (1956-57) in association 
with Dr. Shaw. Present studies inclu9.-e 

(1) Xenotime· Stu.die s - A quantitative spectrographie 
method was set up for the anlaysis of xènotime for yttrium, thorium, 
and uranium. The method has been applied to ura.niferous xenotime 
from St. Simeon, Quebec and a complete mineralogical study was 
mad,~ . of the sample'. ' ., · 

1:. 

(2) Skarn Minerils in Quebec and Ontario - Rocks rich 
in Ca-silicates are co~on 'in the Grenville Province and some 
containing scapoli-'tét pyroxene, calcite, etc., pose special 
problems of genesis , Samples collected during 1954 and 1956 in 
Que bec and Ontario wérè stùdied petrographically in 1956 and 
described, The results will not be published at present, but are 
available to others working in the same field. About 50 samples 
were chosen for analysis, crushed, and separated to mineral 
fractions. Geochemical study is now proceeding by analysis of 
mineral series; where possible optical and X-ray studies will 
also be made, The aim of these studies is to provide definitive 
data on these minerals, some of which are poorly known; to 
provide data on minor element distribution in metamorphic 
environments; and to search for understanding of how the minerals 
formed. 
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Recent publications include: 
'. . 

Xenotime from St, Simeon, Charlevoix County, Quebec ; Shaw. 
Denio M1 i ,Canâ.dian Mineralogist, Vàl 1. &;-r p 't, 1, 1 <J&l', 
pp .. 61-67 . .- . !· 1 

! . :·, 

P -r0ject 3.-:-.54-. - Miheraibgy of the Sudbury Ores -
, : 

Unde.r direction of Dr·. J, E. · Hawley, · Que en' s University 
'. '. _, 

C~nsid_e-r,aqlei -prqgress has been made in-19-57 ., ' The 
participation of Dr. R. L. Stanton, a National Research Council 
PA~t-docto:r;at~ f~llow.,. in this study1is.- particularly welcome. 
A,.4w.tio~al suites of. o,re minerals were obtained recently fro-m :i.· 
Sudbury and 100 polished and -~ 1se.ctions were examined~ 
T._~e:11ty-nine ore minerals have ~be.en identified, including - ru._ 
sta.n.J.E.t~ 99..rnite, -~tive bi_smuth, bismuthinite, schapbackite ._,_,;u 

_ .J~gi:- S, :1~i 4 S3), .vallerite, ipetzite or hessite, and four othi:frs _ · 
_ a:re stjJ.1 umdentified, two ,of which are possibly heazelwoodite 
ap.d mi~~_rite. Palladium :r>ich niccolite is still being studied to · 
try to isolate a rare palladium mineral. Also discovered in a 
fe~,_ spe.ci:x:nens are the, ,so called L and B phases of pyr_r _h(?tite, 
identified -~n the· Insizwa .ores but hitherto not noted at' Sudbü:tf. ' . 

·r , · ... i ·:1 .~:f__f '. •. , u.~!'it · 

Oth~:i; s~ilies include spectrographie determinatidns: 6:f · 
Co:Ni ratios in pyrrhotite and pentlandite over the area and at depth. 
Trace element studies -,f different types :of ore, both •.massive 
and disseminated, are also under way and heat treatment of ore 
specim,~m.s _ wiJ;h varying sulphur and arsenic pressure are plannè-d. 

: Recentrpublications include: 

Intergrovvths ,,of Pentlandite and Pyrrhotite; Hawley, J .E., and 
· .. - Haw, V. E .; Economie Geology, vohr 52, No •. 2, 1957 • 

• .... "' ... . ~; • 1. • 

Project 1-55 - Igneous and Metamorphic History of 
the Yellowknife Continental Nucleus 

Und"ei: direction of Dr.R.E. Folinsbee, University of Alberta. 

The principai, results of this investigation are included in 
the following papel;': , 

Archa.ean Monazite in B·each Concentrate s, Yellowknife Geologic 
Province, Northwest Territories, Canada; Folinsbee, R. E.; 
Trans. Royal Society of Canada, 3rd Ser., Sect. IV, Vol. 
XLIX, 1955, pp. 7-24. 

Project 4-55 - Weathering of Cres Under Surface 
and Underground Conditions 

Under direction of Dean H. C. Gunning, University of British 
Columbia. 

Crushed copper ore samples from the Britannia mine 
were leached by solutions percolating through 90 cm. tubes 
of 15 mm. diane ter. The ore contains pyrite, chalcopyrite 
and sphalerite with negligible quantities of secondary copper 
sulphides in an "inert'' gangue that is chiefly quartz, sericite, 
and chlorite. The importance of pyrite was demonstrated by 
tests with distilled water on pyritic and non-pyritic ore, the 
former leaching much more readily. The rate of leaching of 
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copper is increased by the addition of sulphuric acid to a 
concentration of • 001 N. Increased acidity has practically no 
effect, 

,, ·, . T.here is an optimum concentration of ferric 
sulphate (around O. 01 M) above which increased concentration 
not only promotes no increased solution but hinders the 
reaction by deposition_ of "insoluable" salt. Ferri.c , sulphate 
is probably involved in a catalytic cyclic reaction with pyrite 
or chalcopyrite resulting in the depo.s~ti~n of acid insolua.ble 
oxide or hydroxide. The existance of such an oxide has been 
demonstrated, but determinative studies are required. 

~ • 4 ; ; ! ·-r - • 
Maximum solubility of copper (580 P. P. M.) wa~ ob~ained 

at O. 01 N. H 2 So4 and O. 01 M. ferric sulphate. Many tests ~}lgwecl 
the ext.ent of decreasing solubility above and below these __ _-,;, 
concentrations. The conditions for maximurp solubility ,ap.I]fOximate 
those :.tof natural mine waters going to :the lea-ching plant ~t:ï~~ -.. , 
B ritannia mine. The hindering eff.ect of excessive ferric .sulp~t;e, 
with precipitation of ferric hydroxide (?) emphasizes the need-·îçir 
caution in any plan to recir-culate mine waters as leaching _.~o~utlons · 

.. · r·.'f· .· .The results ar~ embodied in a thesis by John A~ Hah~uld 
entitle.d "An.E~erimental Investigation of Sorne ~~ctor,s . 
Influencing the Rate of Leaching of the Britannia Copper Ore", 
M.Sc. ·, thesis, University of British Columbia, 1956. 

:l ·:. 

~roject 1-56 - Dating Cordilleron Ç)rogenies 

Under direction of Dr. R, E. Folinsbee,- University of Al~~~i/ 
The results are embodied in .·the following pap,.er: 

Dating. Cordilleran Crogenies; Beveridge, A-. J,, and,lfolinsbee, 
, R.E,; ,Trans. Royal Society of Canada, V9l. 1, Section 

IV, June 1956, pp . 19-43. · 

Project 3-56 - Vedder Mountain-Silver Lake Area, B. C. 

Unde·r direction of Dr. V. J. Oktùitch, University of British Columbia. 

This project has been completed and the results embodied 
in a M. Sc. the sis by Douglas N. Hillhouse entitled "Geology o~ 
the Vedder Mountain - Silver Lake Area 11

, University of British 
Cplumbia, · 1956, 

•:.•.i 
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APPENDIX II 

GEOLOGICAL SURVEY OF CANADA RESEARCH 
GRANTS TC CANADIAN UNIVERSITIES ,.:1/ 

1957-58 

rIVERSITY èF ALBE~~~ -:.d.i.· '. . . , __ ·:}"' 1_ ,,L:- [:iJ_~:.:-:!. .. ,·;.. 

Heat Flow Measurements in Western ·canada 
. L • 

Applicant - O.D. Garland ·'',1 .. 
ï' 

Amount $1,000.00 

The airn. ·of this project is to provide measurements of 
the outflow of<'lièat from the earth's interior over that part of·_·;,, 
Western Canada where deep bore holes are avilable. It is · 
hoped to de termine if there ar..e. ir,egional variations in heat ilow. 
especially from the vincinity of -the Precambrian Shield toward 
the Cordilleran Mountains. '· ,. ,,- . ': · - ···' 

The rate of outflow of heat from the earth' s interior is 
important because presènt theo:des ,of mountain ·building and 
orogene~is are bas~d on assumptionsL regarding ithe th-e'l:'tnal · 1.':~ 
state of the eartl:P·s in.terior which, · im: turµ, are ~ba,se"d on heat . 'i. .. · 
flow measurements. · u-

Problems in N~~lea;r Geochr·onology • 
'· ,_. J.., ·, ; (., ::1; 1 t .. j ::--~ 

. , 

Applicant - R.E . :fblip.sbee·, ·1-:,,: -!;,;l;l. ,;. Amount $4,200.00 

For the past two years Dr. Folinsbee has been studyirtg , 
the history of the Yellowknife nucleus and of the Cordillera 
and related sedimentary rocks of the Western Canada· hasin~ · .· 
ueing the potassium-argon, lead alpha, and strontium-rubidium 
methods to date the ages .,o.f-.the rocks. He 1will cdn~ji:i~e thi~_,·L. 
work of attempting to date and relate significant events in the 
orogenic' and 's·edimentary history of the rocks of Western''Carlada. 

l:yNIVERS;T-Y OF BRITISH COLtJMBIA. 
✓ '1 "f 

Trace Element Study of Sorne rocks in Western Canada 
'·,: 

Applicant - H. V. Warren Amount $3,800.00 

1 
• This project involves the study of trace element .relations 

éxisting between soils and rocks. The investigation involves the 
development of special chemical techniques supplemented by 
spectroscopy. 

COLE PCLYTECHNIQUE 

Mineralogy and Petrography of the Oka Alkaline Intrusions 

Applicant - Guy Per-rault . Amount $1,000.00 
_j • • • 

The alkaline :rocks of the Cka district of Quebec are 
of particular · interest because of the deposits of columbium 
associated with them, which are presently under active 
development. 
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This project includes a detailed ai-udy of the mineralogy 
and petrography of these intrusions including study of the common 
rock forming minerals and the columbium minerals of the ore 
deposits. It is hoped the· study ma y give some insi3ht into the 
genesis of the alkaline rocks and the associated columbium deposits. 

UNIVERSITY OF l\fiANITCBA 

Basic Intrusions in the :ï{enora-Fort William Area 

Applicant - H . D. B . Vfilson 1mount $~._.i500. 00 

This project will invol,ve fondamental petrographic 
and geochemical studies· of the basic intrusions of this 
area. These rocks are of particular interest because of the 
nickel deposits associated with them at Gordon Lake, north 
of Kenora. 

McGILL UNIVERSITY 

Silicate and Sulphide Phase Relationships 

Applicants - J. E. Gill, E . H. i(ranck, V. A. Saull 
Amount $3,600 .00 

This projet{ was initi~~ed in 1954. It involves 
experiments on the behaviour of silicates and sulphides at 
high pressures and tempe ratures to find out more about the 
formation of ores and the metamorphism of rocks. 

Current work involve-s study of (1) déposition· of 
sulphides from solution or suspension by c~nging P .-T 
conditions {2) rheomorphism of sulphide bearing rocks 
( 3) stability relations of pyrrhot~te and ( 4) sphalerite-icµi_d 
pyrrhotite as tempe rature indicàtqr~. · · 

MclvlASTER UNIVERSITY 
. J.'. 

Greywac:fk:es of the Northern Appalachi',.:t~S i 

ApP'fféant - '6\ V. Middleton 
l • • •. ! • • ,•.J ~ _: 

Amount $1, 200. 00 

The objective is t o learn more about the petrography 
and geochemistry of this type of sedimentary rock of which 
relatively few pct-rographic, and still fewer geochemical studies 
have been made . The geochemical work will include study of the 
trace elements and selected major elements using spectrographie 
techniques. The ratio of Na to K is high in most greywackes. 
It is hoped these coml;>~ned petrographic and chemical studies may 
indicate the reason for this and to what extent it is caus,ed by the 
presence of fragments of Na rich volcanic rocks. 

Geochemical Studies 

Applicant - Denis M . Shaw 
.,: '• {. 

: Amo:unt $3,800.00 

. A program of spectrochemical r,esearch on the distribution 
of m'inor elements in meta:.norphic rocks and rninerals has been 
supported at IvicMaster University f ';f the past six years. Investigation 
currently underway include ( 1) major and ]lÙnor elements in 
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the skarn minerals of the Q~ebec Grenville region (2) the 
relation of alkah. contents to refractive intlex in scapol.ites .. 
(31 minot' element:s .in pyroxen~'.J (4) dic;ttibution cf lithium~~ 
mir~erals of the Lacorne re9ion; Quebec and {5) minpr 
el~ments o:h the White Mountain magma se ries, N. Hl ', 

QUEE~;~ ' UN±VE~SITY 

PubH~~~on of 11 ç:anadian
1 
Wilh~

1
râlogi

1
st11 

Appli:cant - L~ Gl -Bert:y, / ~<litor 
', 'J : ·. ·' . . : .. : 1 

. ·. The lviineralogical Association ~tCa.na~ w~s organ:i..fed 
in 1954 and will publish the "Canadian Mirteta.logist" annualiy 
(the first number was published in September, 1957) . Mine:ralogical 
studie·s ~;-~;~!r.d:.~t~rest to ·a re1atively stqàll group of ~.ead~rs in 
Canada and this 1nakes it difficult to publish such·. a periodiêal 
without financial support for the first ~ew ,years, · This support 

-will-be on a diminishing scale as circulëttio~, partic~larlyc 
outside Canada, is built up. ' 

, ; -
. ..... [-: . j' ;. . j 

"X-Ray Spectrographie Analysis of Minerals and .Rocks . f._ 
• ,·r 

•' t .1 

.Applicant - L.,G. Berr;y · 
> . f 

Am;o\lllt $ 2, 20Ô • 00 
. ' 

. . 

The basic equipment for this research whi.'c-h was · ,C! 

initiated in 1955 has been provid.~.d by a grant of $20,000 
from the Atkinson Charitable Foundation.. . The Geological 
Survey of Canada grant will provi~e oper~ti?,g costs, including 
the services of a technician. .. 

·)'' : ·:: .I. : .l . . 

The research includes exploration'of the application of 
the ·equipment to p.etermina:.tion of Ti, Ca,, .K, Cl, P, Si and Al 
in rocks -and minerais; determination of sulphur in minerals; 
and development of methods .of sample · prElpara.tion that will be 
applicable to qualitative. and quantitative analysis of smal,1 samples 
of minerals . Sorne su..c-.cess has been attàined in the determ:ination 
of Cl, Ti, Ca, a.n:l K in·nùnerals and :i;-oéks using the helium 

.path attachment with the,:X-ray svectrogWLph. . . 

s chemical Research on Rocks 
res 

Applicant - J. E. Hawley Amount $4,: 600. oot '. 
.J J 

This project has been supported for the past five years 
' . ,during: which a scheme has been developed for the accurate 

analysis of siliceous rocks. Emphasis is presently being1 placed 
. on th~ ,analysis of granites of the G±;enville provinces of 

. .- , , -southeastern Cntario, ifigluding major constituents and tré\ce 
elements. It is hoped the results of this study will assist in 
distinguishing granitic rocks formed from magmas from those 
produced by metamorphic processes. Similar geochemical 
;studies are being made of. the g;ranitic basement rocks in the 
Algoma uranium area and on several granitic bodie$ in the 
Sudbury area. Geochemical study of the Grenville paragnE;isses, 
limestones, and basic intrusions is planned . 

UNIVERSITY CF TCRONTC 

Formation of Clay lviinerals in Weathering 

Applicants - A. Gorman and R. E. Deane Amount $2,400.00 
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Although much is known about the properties and 
composition of the clay minerals, nothing is known of the 

_ time required for clays to form from minerals and rocks, 
az:itj.J.ittle is known about the genetic relationships_ between 
parent minerals and clays. 

In this project, which was initiated in 1956, weathering 
effects on 25 minerals and six rock types will be inv'estigated. 
Samples will be crushed and ground, separated in!o sized _ 
fractions, placed in natural environments above and below 
ground surface, and examined at intervals to finrl: out the 
miil~ralogicaJ. changes that tàke plaèe , The project, although 

' of prime importance to the clay mineralogist, will be of 
intere st to others in various fields of geology, pedology, and 
soil mechanics. 

Annot~ted Bibliography and Index of Pleistocene Geology of 
Canada · .. 

Appl.i,cant - R. E • . Deane Amount $1,050 . 00 

No comprehensive bibliography exists:1 and a sound 
program of Ple_ist~_cene geofo'gy cannot be undertaken without 
knowledgë-ol what has been done. The bibliography -will . 

.. . supplen;ient; the Pleistocene map of Canada which is currently 
being compiled and the two will summarize our knowledge of 
Canadian Pleistocene geology and provide a fram€:rwork-lor :.. 
the detailed information that is accumulating. , .• · 

. __ Geological Age Determination· 

Applicant - Dr. J. T . Wilson Amount $5,000 . 00 

This projeèt has been supported by Geological Survey 
of Canada grants for .the past six years . Work on potassium
argon age determinations was carried on in 1955 and 1956 
and the results have beeri: ~published. An argon line of 
improved design has no.vi been completed ap.d p.reliminary 
experiments have been ~uccessfuL .. Ion exchange colunms were 
set up to separate rubidium and strontium bearing solutions~ 
It is hoped rubidium-strontium a~es ca.µ be determi~ed by tlie 
summer of 1957, _: __ .'.:: · ·-

UNIVERSITY OF WESTERN ONTARIO 

Scale lviodel Experiments of Electro-Magnetic Prospecting 

Applicant - Robt. J. Uffen Amount $1,000 . 00 

Several airborne electromagnetic prospecting devices 
developed in Canada are in use by the lai-ger mining companies . 
Interpretation of the field results is difficult and largely 
empirical. 

This project, which was initiated in 1954, will contirtue 
work involving scale model experiments of the electromagnetic 
response of typical geological structures, as an aid to the 
interpretaticn of field surveys. iVieasurements of amplitude 
and phase using good conducting sheets of various sizes and · 
attitudes will be continued. The applicability of the theoretical 
treatment of disseminated metallic minerals will also be tested 



- 86 -

by using assemblies of closely packed metal spheres of various sizes. 

Microfauna of the Kettle Point. Port Lambton. and Other 
Devonian Black Shales in Southern Cntario. 

Applicant - G. C. Gordon Winder Amount $ZSO. 00 

The age of these shales is in doubt--they may be Devonian 
or Mississippian. It is hoped that the differentiation, description, 
and correlation of the microfauna. particularly the co;c.odonts, will 
aid in determining their correct stratigraphie position. 



,·. ;...• .. ~. 
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IN'EWDUC T ION 

The lists of researc'.1 projects in the bibliography have 
·· · · been obtained fror1 the univérsities, federal and provincial depart 

ments of mines, and other non - industrial institutions ca rr-ying on 
·research in 3eological sciences in Canada; it does not include 
reseLrchi by mining and oil companie s . The survey was :11.ade from 
December 1956 to April 1957 and the bibliography r e cords research in 
progress for about the period June 1956 to Hay 19 57 . 

The bibliogra)hY i s useful in i ndicating lines of geo 
logical r esearch receiving the g r eatest attention , and by inference, 
thos e being neglected ; and in enabling r esearch workers to see who 
a r e working ·i n s i milar fields and. on similar p ro.blems . · It also . 
serves as à record of the large number of r esearch projects under
t aken as graduate student theses in our universities, many of which 
are available only in manuscri pt form i n university libraries . 
~m appendix gives the: r e sul~s of a survey o! -the number of students 
specializing in geology i n Canadian universities . 

Success in assenblin; proj ect titles for a bibliography 
such as this depends on the respons e of institutions and individual 
r esea rch workers . Ackno1-1ledgment is made. in par t -icular- to those, · 
vmo assemblecl and fo rwarded data on re'SÈiarch projects in institutions 
undèr their direction . However , in spite o f' general excellent 
co - ope r ation, many projects on which no information was r eceived hav e 
not been r ecor ded . So t hat succeeding compilations may be more 
complete, any reader doing.resear ch projects or knowi ng of projec ts 
that hav e been omitted , i s r equested to send information of them t o 
the Sec r etary·, National Advisory Co:r.mù.ttee on Res-earch 1n the 

· Geological Sciences, Victoria Huseu;n, Ottawa . 

The assistance of Dr . J . F . Wright in preparing the 
bibliography i3 31·ate.fülly a cknowledged . 

Use of the üibliogr aphy 

In th0 biblio"raphy p rojects are :;rouped under 1riain 
headings that covor the clifferent br anches of the geological sciences . 
The reade r c an thus iin:I out rea.Jily tho research in pro:;ress in any 
field in Hhich h8 is inte .cestecJ.. Han;/ projects that s-ee:n to f'all 
equally 1vel'l undcr .:tor e théF1 one heading \vill be found r epeated under 
those heading.::; . An aut;1oï~ inj_e;: lists after cach author the rn1.,1bers 
o.f project3 , as liste:·cl in th~ bibliogr aphy , on which hc is currently 
engaged . Thus by r -·f:::renc L1 1:,ne ~utho;_' inic-~, tl-,e fields of 
r esearc :1 an\ ;nuje·~ts ol' any 1-rorker c~._;,_ ,)-.:: found readily. 
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AR2AL ~OLOGY 

Alberta 

1. Gravenor, C. P., Barrock, L. A. and Ellwood, B., Research Council 
Alberta: 

Mapping of Surficial Deposits in East-Central Alberta, 
1954-

Publications - Glacial Geology of Castor District, 
Pub. 56-2, Research Council of Alberta ; 
Stream Trenches in East -Central Alberta, 
Pub. 56-5 , Research Council of Alberta. 

2. Norris, D. A., and Greiner, H. R., Geol. Surv., Canada : 
Livingstone Map-area, 1 inch to 1 mile, 1955-56. 

3. Price, R. A., Geol. Surv ., Canada (part time): 
Flathead North lia9- area, (East Half), 1 nù.le to 1 inch, 

1956-57. 

4. Stalker, A. M., Geol. Surv ., Canada: 
Geological Stud, - and Mapping of the Surficial 

De::iosits, :HacLeod i.lap- area, (West Half), 
1 i nch to 4 wiles, 1956-57. 

5. Godfrey, John D., Research Council of Alberta : 
Geological I.fap:?in6 Precarnbrian Shield area of 

Northeastern Alberta, 1957. 

British Columbia 

6. Brm,m, A. Sutherland, B. C. Dept . of l-ïines: 
Geological rteconnaisance of the Cariboo Mountains, 

1954-

7. Carr, J. :tvî ., B. C. Dept . of i:iïines: 
Detailed ifapping of Eastern Part of Iron Mask 

Batholith near Kamloops , 1956 ; 
Highland Valley Area, 1956-

8 . Christ ie , R. L. , Geol. .Surv. , Ca.lî.ada : 
Plutorii -. Rocks of the Coast Range Batholith in 

the Bennett rtre~ , 1951-57; Ph. D,thesis, 
Univ . of Toronto. 

9. Danner , Wilbert R.; Univ. of B. C.: 
Regional Geolo;:;y o~ 3outbeastern British Columbia 

and Northwestern Washington, 1948-
Publication - Geology of Olympie 

National Park , Univ . of ·.fashin__,ton Press , 1955. 

10. Eashmod, G. E. P., 3 . C. Dept . of Mines : 
Det.3.ileJ .::itudies of Fer6uson Area, Lardeau District 

1953- 57 . 

11. Fyles , J . G., Geol. 3urv ., Canada : 
Surficial Deoosits of the Coastal Lowland 

alonJ ~ast Co; 3t of Vancouver Island , 
1 inch to 2 miles , 1956-58 



12. Fyles , 
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J . T., and Hewlet t, C. G. , 
Geoloaical Reconnaissance 

Area, 1956. 
Jtructure and 3tratigraphy 

Zinc Belt , 1951-56 . 

B. C. Dept. o"f ï-iines-: 
oî Kootenay Lake 

of the Salmo Lead-

13 . Hughes, J. E ., B. C. Dept. of ïviines : 
Geologic ..3ection through the Rocky Mountains 

and Foothills along the Hart Highway, 1954- 57. 
Fi eld work in 1956 completed the structural 

mapping of Commotion Creek anticline and det ailed 
stratigraphy of Lower Cretaceous formations east of 
the Rocky Et. overthrust at upper Pine River bridge. 

14. Irish, E. J. W. , Geol. 3urv ., Canada: 
Charlie Lake Ïl:Ïap- area, 1 inch t o 4 miles , 1955- 58 . 

15 • Leech, G. B. , Geol . ;3urv . , Canada : 
Fernie Hap- area, 1 inch to 4 miles , 1956- 58 
Canal Flats hap-area, 1 inch to mile , 19 .53 -56. 

16. Little , H. \:{ . , Geol. 3urv ., Canada: 
Kettle River r.Iap- area, 1 inch to 4 mile , 1952-56. 

17. Price, R. A. , Geol. .:3urv ., Canada {part tirne ): 
Flatbead.._.North M9p:;area , 1 i nch to :i mil e ; 1956- 57. 

18 . Reesor, J. E., Geol . 3urv., Canada : 
Lardeau iîap-area, 1 inch to 4 miles, 1953- 56 . 

19 . Roots , E. F., Christie·, R. L., Gabrielse, H. , Green, L. H. , 
HcCartney, . i . ù . , .rloddick, J . A. , 
and Souther, J . G. , Geol . Surv ., Canada : 

110peration Stikine", 1 inch to 4 miles, 1956 
The 6eological study and mapping of 

six 4 mile to 1 inch map areas in northwestern 
i3ritish Columbia using helicopters . 

20 . Thompson , .1 .• M., i-Jhite, rJ. H., and McTag6art, K. C. , 
Univ. of B. C. 

Geology of Highland Valley, 1955-57. 

21. Tippcr, H. W. , Geol . Surv . , Ca.."1.ada: 
Anahim Lake lfap-area, 1 inch to 4 miles , 1954- 57 . 

22 . Vail, J. R., Univ . of B. C.: 
Racing River Area, 1956-57 

Reconnaissance ::d part of Rocky Jvits. of 
northeastern B. C. See abstro.ct H. Sc. thesis , 
Canadian î1J.:i.ning Journal , June, 1957, p . 163 . 

23 . ~fuite, :i. H. , Univ . of B. C.: 
~iineral Deposits of HiGhland Valley Area, 1955- 56 

A field aml labo:catory study of the 
8Colo~y and mineralization in the area . 
Structural Hap of British Columbia. 



24 . 

25. 

26 . 

27. 

29. 

JO . 

31. 

32. 

33 , 

34. 

35 . 

36. 

- 9'J -

Ivia.nitoba 

Allen, C. N., }ianitoba lünes Branch (part time): 
Central O::ford Lake ;œea, 1956-57 
Carghill Island Lake Area, 1956-57 . 

Davies , J . F., i-iani toba î-ii.nes Branch: 
Hinnipe.=; River rtrea , 1956-57 

Heywood, ; I . ':l . , Geol . 3urv . , Canada: 
Detailed Geological dtudy and Happing of 

Schist Lake rïap- area, 1954-56. 

Eilliga_1, G. C., }ianitoba Mines :aranch: 
Metamorphism and Structure, 4}Tm1 Lake A:rea, 1954-57. 

Hulligan, :a . , Geol . 3urv . , Canada: 
Split Lake 1-ïap-area, 1 inch to 4 miles, 1955-56. 

Quinn, H. A., Geol. Surv ., Canada : 
Big Sand Lake l-iar.,-area, 1 inch to 4 miles, 1955-56 
Island Lake iiap- area, 1 inch to 4 miles, 1956-57. 

New Brunswick 

Anderson, l . D. , Geol . Jurv ., Canada : 
BiJ ; Ba-1:-d ,.Î'~quntain Map- area, 1 inch to 1 mile, 19 56-57 . .. ,, . . 

Dawson, K. R., Geol . Surv., Canada : 
Sevogle r-iap - area, (\-ïest Half), 1 inch to 1 mile , 1956. 

Patterson, J . A. , and :tvicCallister , A. L., Univ . of New Brunswick 
Cant_erbury iiap- area, (:-fes t Half), 1956-57 

Petruck, Wm., EcGill University : 
An Area Alo112; Clearwater River, 1956-58; Ph. D. thesis . 

Poole, W. H., Geol . 3urv ., Canada : 
Burtt 1s Corner Hap- area, 1 inch to 1 mile, 1956-57 

Sharpe, J. I. and MacKenzie, G. S. , Uni v. of Ne-w Brunswick . 
Variation and Structural Relationshi ps of 

Mt . Cha~plain Granitic Rocks in 
Harnpstead Eap- area, 1956- 57 

Smith, C. H. , Geol. Jurv ., Ca.nada: 
California Lake lfap-area, 1 inch to 1 mile, 1955-56. 



37 . 

38 . 

39 . 

40. 

41. 

42. 

43. 

44. 

45. 
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NeHfoundland and Labrador 

Bahyr ycz, George D. , HcGill Uni ver si ty: 
Grey River, Nfld . , 1956-57; H. 3c . thesis . 

Baird , D. M. , Ne1rfoundland ûept. Nines and Re sources: 
Fogo Island 1-iap- area, 1955-56 
Deer Lake 1-iap- area, 1954-57 , 

Henderson, E . P . , Geol. Surv., Canada: 
Surficial Deposits of Conce1Jtion Bay Nap- area , 

1 inch to 4 miles, 1956-57. 

J a:ckson, Garth D., NcGill University 
Geology of Area .Iest of .fabash Katsao Lake , 

Labr ador, 1954- 57; Ph . D. thesis . 

Jenness , S. E . , Geol . 3urv . , Canada : 
1. ; Terra Nova Nap- area, Nf ld . , 1 inch t o 4 miles, 

1955-56 . 

McCar tney, '.·J. · D. , Geol : 3urv.; · èanada: 
Dildo Nap- area, i'Jfld., 1 inch to 1 mile, 1954-57 
.lestern Avalon Peninsula Nap- a r ea , 1 i nch to 

4 :ni.les , 1954-57. 

Mann, E . L. , HcGill University : 
Seal Lake Area, Central Labrador, 1956-57; 

Ph . D. thesis . 

Neale , E . R. W. , Geol. 3urv ., Canada : 
Nippers Harbour , Nfld ., l mch to 1 mile, 1956-57. 

Ri ley, G. C. , Geol . Surv . , Canada: 
Vi ctoria Lake hap- area, 1 i nch to 4 miles, 1954-56. 

46. .ii lliamson, D. H. , Newfoundland Geological .::,urvey (part t i me ) 
Nt . Allison Uni v .: 

47. 

48. 

49 . 

50 . 

ù-eolo:;y of dt . Lawrence Area, dewfoundland, 1955-57 . 

Northwest Territories . 

Blackadar , R . 3 . , Geol . Surv. , Canada 
Geological neconnaissance in North·.,·est 

Baffin Island, 1956-57. 

Fro.ser, J. A. and Davison, 1. L. , Geol. Surv . , Canada : 
Hardisty Lake ('.iest Half), 1 inch to 4 miles , 1956- 57 

EcGlynn, J . C. , Geol. ..:iurv . , Can.J.da : 
Marion River, 1 inch to 1 1nile, 1955- 56 . 

Riley, G. C. , Geol . 3urv . , Canaùa : 
Cumberland Sound Rrea, Baffin Island , 1952-57; 

Ph. D. t he sis, ~ 1cGill Uni ver si ty. 



51. 

52. 

53, 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62 . 

63 . 

Taylor, ./ . C. , Geol . 3urv. Canada: 
3n0\·rbird Lake 1•1a-o-area, 1 inch to 4 miles, 

1955-56-. 

Thorsteinsson, R. and Tozer, E. T. ; Geol . Surv ., Canada: 
Reconnaissance Geologic.l durveJ of ~ureka 

3ound, Nansen iound , and Greely and 
Canyon Fiords, 195b-57 . 

Nova 3cotia 

Cameron, H. L., iJova jcotia 1teseilrch Founciation : 
Geological and Tectonic Hap of Nova 3cotia, 

1 inch to 4 miles . 
l-ie'1toir to accompany map i s underway . 

See 11 Airphoto Interpretation of a Province 11 , 
Canadian 3urveyor, April 1956, P? · 100-102. 

Kelley, D. G. , Geo 1 . .>urv . , Canada: 
:Jhycocoma_gh Hap area, 1 inch to 1 mile, 1955-56, ' 

Kline, Nova dcotia Research Foundation (part time), 
University of Kansas : 

Wolfville Area, 1956-57 
An intensive stud/ of the Triassic sediments 

and volcanic rocks of the Blomidan . Fossil 
confirmation of the Newark a6e of t hese sediments 
has been founJ . Heavy and other mineral analyses 
are being carried out. 

Smitheringale , i. G., Geol . Surv . Canada (part tima) : 
Nictaux: and Torbrook i;Ia) - areas , 1 inch to 

1 mile , 1956-58. 
· • :•! "' 

Stevenson, I. E . ., Geo l. Jurv ., Canada : 
Kennetc?ok 1,ïa_)- area, 1 inch to 1 mile, 1955-56. 

Ontario 

Abraha'Tl, i . L . , Ontario Dent . Hines : 
Blind .tiver .. -1.rea , District of Alg-'.:)ma, 1 inch to 

1/2 mile, 1953 -

A-:i ::, l eyarJ , .i!; , C:, Grac.t. Jtude::1t, ~ueen 1s University: 
.!olf Nephelinc Jelt .c:;a_st of Bancroft, 1956-58. 

Armstrong, H. 3 . , Ont. ùept. 1-Iines (part time ), i•1cMaster 
University : 

Glamorgan and 1ionmouth ï'O\·mships , 1 inch to 
1/2 mile, 1952-57. 

3vans, A. 1,., Jnt . Dept . iiine s (part time): 
Ashb.f 1

1m-mship, Lennox a11J Acidington Counties, 
1 inch to 1/2 mile, 1956-67 . 

Fer'.5uson, 3 . A . , Ont. . iJei:,t . 1J.nes : 
Tisdale Tm-rnshi::>, .Jistrict of Cochrane, 1956-57. 

Frarey, ., . J., Geol. 3urv . Cé.nada: 
Huroni.:m :\OCk3 Mo r t .. of La!~e .,uron Connencing 

i::1 ....;c :-10 ,üvcr 1.a_:i- area , 1 inch to 1 mile, 
1956- 57 . 



64 . 

65 . 

66 . 

68 . 

69 . . 

70. 

71. 

72. . 
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Gadd, N. R. , Geol. Surv . , Canada: 
Surficial Geology of Ottawa Hap- area, 1 inch ta 1 mi l e, 

1956-57. 

Ginn, R . N . , Ont . Dept. Mines (part time) : 
Porter Tmmship, District of Sudbury, 1 i nch t o 1000 f t . , 

1956- 57. 

Hewitt, D. F. , Ont. Dept . Hines : 
Methuen Townshif, Peterborough County, 

1 inch ta 2 mile, 1956- 57 . 

Hughes, O. L. , Geol . Surv., Canada: 
Surficial Geology of Iroquois Falls Map- ar ea, (Eas t Half) , 

1 inch to 4 miles, 1955-56 . 

J a~es, William, McGill Univ.: 
Dungannon and Nayo Townships, 1954- 57 ; 

Ph. D. thesis . 

Johnston , W. G. , Ont . Dept . Vrines : 
Kakagi Lake Area, Di stri ct of Kenora , 1 i nch to 

½ mile , 1956 . 

Langfo r d , F . F. , Ont. Dept. Mines, (par t time ): 
Levack TownshiD , District of Sudbury, 1 i nch to 

l . • 
2 mile, 1956- 58 . 

Liberty, B. A. , Geol. Surv . , Canada : 
Manitoulin Island , 1 inch to 4 miles , 1954- 56. 

Hoorhouse, "'cJ. ~'l . , Ont . Dept . }lines (pa:rt time), Univer s i ty 
of Toronto, 
Gunflint Iron Formation i n the Port Arthur Regi on , 

1950-57 . 

73 . Pye , ..'.l . G. , Ont . Dept . Hl:1es : 
Georgia Lake, District of 'I'hunder Bay, 1 inch to 1 mile . 

1956 . 

74 . Stevenson, Jo', n 3 . , HcGill Univsrsity : 
Problems of -3ucl.bury Geologf, 1952 -

75 . Thomson, J . -2:., Ont . Dept. Hines : 
Geolo[';Y of Interior of the Sudbury nasin , 1953- 58 

See 11Geolo~y of SudburJ Basin11 , Jas . E. Thomson, 
Ont. De_ot . lünes, 65t1.1 Aœrnal Report, Vol. LXV, 
Pt. 3, 1956, p) . 1- 56. 
Falconbridge To,.mship , ùistri et of Sudbury, 

1 inch to 1 r.ri.le, 1954- 56 . 

76 . Thomson, R., o~t. De~t. Mines: 
Cobalt . .:..rea, District of Temiska :ung , 1948- 58 . 



77 . 

78. 

79. 

80 . 

81. 

82. 

83. 

Prince Edward Island 

Prest V K Crawl' C. H. and Frankel, L., ' . . , 

Beland, 

Geol. Jurv ., Canada: 
Geological Mappin6 and Study of Prince Edward Islan~, 

1953-56. 

Quebec 

Jacques, 1~uebec Dept . i-iines: 
Ste. Felicite-Grosses Roches .Area, Gaspe, 

1 inch to 1 mile, 1956-57 
See Preliminary Report, Juebec Dept . l•ïines, 

P.R. Ho . 339, i11ap. ï:o . ll66, 1957. 

Benoit, Fernand, Q;uebec Dept. Hines (part time) , 
Laval Univ . : 

St. Sylvestre Area, Eastern Townships, 
1 inch to 1 mile, 1956-57; D.Sc . thesis. 

Berard, Jean, Quebec De)t. ïünes (part time), 
Yale University: 

Bones Lake Area, NeH Q,uebec, 1 inch to 1 mile , 
1956-57; Ph.D. thesis; See Prel . Report 

1uebec Dept. l-iines, P.R. iîo.342, Hap 1170, 1957 . 

Bergeron, Robert , ~uebec Dept. tïines: 
Brochant-De Bonnard Area, IIerr Quebec, 

1 inch to 1 mile , 1956-57 
Late Precadbrian Rocks of. North Shore of the St . 

La1vrence iÜVer and Histassini and 0tish Mountain 
Àreas, Quebec; Paper read at Annual Meeting, 
Royal 3ociety Canada, Montreal, June, 1956 . 

Proterozoic Rocks of the lforthern ?art of the Labrador 
Geosyncline, the Cape Smith Belt, and the 
Richmond Gulf Area; Paper read at Annual Neeting, 
Royal 3ociety of Canada, 1-îontreal , June, 1956. 

Blais, Roger, Que bec Dept. Mines: 
Geology and r-üner al Deposits on the iforth Shore 

of the St . Lawrence River; Paper 
presented Annual r,ieeting, Prospectors and 
Developers Association, Toronto, Narch, 1956 . 

Daland, A. N., ,:îue bec De1Jt . Hines: 
Duquet Area, Nistassini Territory, 1 inch to 1 mile, 

1956-57; Preliminary Report ,,uebec Dept. Mines, 
P.R. No . 331, Nap Mo . ll58, 1957 . 

Boundary Between Temiskaming and Grenville 
Subprovinces in Surprise Lake Area; 
Geol . Assac . Canada, Proceedings, Vol . 8, ?t . I, 
iiov ., 1956. 
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Eft.i:; de Romer, Henry, 1uebec De:Jt . r-iines (part time), ï,ïcGill Univ .: 
St. Etienne de Bolton Area , Eastern Townships, 

l inch to 1000 feet , 1956-57; Ph . D. thesis; 
Preliminary tle _)ort, Quebec De)t. i.iines , 
P .R. ifo . 344, î-iap No . 1171, 1957. 

85 , Duffel, S., Geol. Surv., Canada: 
Mount .îright i;ap-area (1Jest Half), 1 inch to 

4 nùles , 1956-

86 . Dugas~ Jean, Quebec Dept . Eines : 
Compilation of Geology of Rouyn-Noranda District, 

1 inch to 1000 feet; a . continuin:; program. 

87 . Eade, K. E. , Geol. 3urv. , Canada: 
Preliminary Geological Reconnaissar1ce of the 

Fort George River and Kani apisku River ( .fost Half) 
Map- areas, 1 inch to 8 miles, 1956-57. 

88 . Emo, Wallace B. , lue bec Dept . Nines ( part time), McGill 
University: 

Duprat Township (Part of North1-Te st Quarter), 
Rouyn-Noranda, 1 inch to 1000 feet, 
1956-57; Ph .D. thesis. 

89. Freeman, P . V., ...J,uebec Dept. iiine s (part time) , 
HcGill Uni v. : 

Berau i -Mazerac Area, Rouyn-Noranda County, 
1 inch to 1 mile , 1954-57; Ph . d . thesis 

Darlens-Chabert Area, Rouyn-N.oranda, 
1 inch to ·l mile, 1956-57; Preliminary 
Re?ort, ~uebec Dept. }lines , P. R. No. 341, 
Iviap. 1168, 1957. 

90. Gadd, N. R., Geol. 3urv., Canada: 
Surficia l Geology of Ottawa Nap-area , 

1 inch to 1 mile , 1956-57 

91. Gelinas, Leopold, ~uebec Dept. îiines (part time), 
Princeton . Uni v. : 

Thevenet Lake Area (East Half), New Quebec, 
1 inch to 1 mile, 1956-57; Ph .D. t hesis. 

92 , Gillett, L. B., Quebec Dept . Eines (part time), 
Princeton Univ.: 

Vienne Area , Abitibi Territory and Abitibi East , 
1 i nch to 1 mile , 1956-57; 
Preliminary Rei)Ort, '-'I\Ue bec Dept . liines , 
P .R. No . 337, Ma.pl:.él,,1957 .• 

93, Gorman, W. A., Quebec Dept . Hines (part time) , 
Queen I s Univ .: 

Botsford -Robinson 1-1. rea , Temiscouata County , 
1 inch to 1 ::ù.18 , 1956-57. 



94. 

95. 

96. 

97. 

98. 

99. 

100. 

101. 

102. 

103. 

104 . 

Horscroft, F. û ., 

Part of 
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~ue bec De)t . 1üne s ( part t i me ) , 
1ïcGill Univ . : 

Sout'.1east 1uarter of oy Township , 
Abitibi Jast , 1 inch to 1000 feet; ·: · 
1956-57 ; ?h . D. thesis. 

J cnkins , J . T., Que bec De Jt . ï:.d.nes (part time) , 
1'1cGill Uni v . : 

t-J:anitou Lalce _--1.rea, 3a6uenay County, 
1 inch to 1 ruile, 1956-58; Ph.D. thesis. 

Karrow, Paul F., Geol. Surv . , Canada: 
Pleistocene and Recent Deposits of Grondines 

iïap-aren., 1 inch to 1 mile, 1955-56. 

Kretz, R. A'., ~uebec De) t. i-iines (part time), 
Univ . of Chicago: 

Ll.tchfield- Huddersfield Area, Pontiac Co . , 
1 inch to 1 r.ri.ie, 1956-57; Prel . 
Rept . •)lebec Dept. ï:iines, ? .R.338 
Map No . ll65, 1957 . 

Klugman, tï: . A., ·~uebec De·Jt . lïnes (p3.rt time); 
Doncaster Are&; Terrebonne and Eontcalm, 

1 inc'.1 to 1 mile; Prel. tlept . 
Quebec DeJt. ïünes , ? . R. No . 335, 
Hap No . 1162, 1957. 

Latulip:::,e, M. , Que bec De.:?t . i-rines : 
Compilation of Geolo_;y of the Val d'Or District, 

1 inch to 1000 feet; a continuing program . 

Laurin, A. F ;, •~e bec Dept . r,iines, Laval University: 
Lorne-Avaugour Area, Roberval, 1 inch to 1 mile, 

1956-57; D. Sc. thesis; Prel. Rept . 
l uebec Dept . l•Iines, P .R. No. 329, I1iap 1157, 
1956. 

lv7'all, H. B., ,)uebec De~t. lunes (part time), Laval 
University : 

Hainaut - Champagne Area , Pont iac, 1 inch to 1 mile, 
1956-57; D. JC. thesis; Prel . Rep~., 
~uebec Dept . •~ii.nes, P . R. No . 345, Map 1172, 
1957. 

Mar leau , R . A. , ·~ue bec De _)t . Eine s, ( part time ) , Laval Uni v. : 
1,foburn Area , .F'rontenac, 1 inch to 1 mile, 

1956-57; D. Sc . thesis, 1958; ?rel. Rept ., 
,Juebec Je Jt . i..ines, ? . J . No. 336, 
Hap 1163, 1957. 

Matt ._nson, C • . • , 1uebec Dept . Mines (part time), 
Ï'~cGill Univ . : 

Parts of Boutet and Mount Logan Areas , Gaspe 
1 inch to 1 mile, 1956-57; Ph . D. t hesis, 1958. 

Iiorin , Earcel , 1uebec Dept. Hines : 
La.brieville nren. , Saguenay Co ., 1 inch to 1 mile, 

1955-57; D. 3c . thesis, Laval Univ .; 
?rel. .i0Jt . ;uebec. De_)t . iünes, ?.R . No. 333 
Eap l'lo . ll60, 1956. 
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105 . Maurice, 0. D., Que bec Dept. Iviines : 
A New Look at the Geology of the Oka Hills ; 

Paper presented at Annual t1.ieetin:; , 
Prospectors and Developers Association, 
Toronto, Harch, 1956 . 

106 . Osborne , F. F ., Laval University: 
Transition Zone Behreen Grenville and Keewatin Sub

provinces, 1956- 57. 

107 . Pollack, D. l'J . T. , Quebec Dept . Nines (part time), 
McGill University: 

Labelle-Preston Area, Labelle and Papineau , 
1 inch to 1 mile , 1955-57 ; Ph .D. thesis ; 
Prel. Rept ., rJue bec Dept . i-iines, P .R. No . 334, 
Map 1161, 1957. 

108 . . Rejhcn George, McGill University : 
Study of the Ordivician Breccias Near Matane, 

1955-57; M.Sc . thesis . 

109 . Remick , J.H., Quebec Dept. Mines (part time ), Univ. of 
tfù chigan : 

Guercheville - Lapparent Area, Abitibi East, 
1 inch to 1 mile , 1956-57; Ph . D. t hesis ; 
Prel. Rept . Area , Dept. of Mines , P .R. No . 343, 
i.viap Ho . 1169, 19 57 . 

110 . Sauve, Pierre, Quebec Dept . runes: 
De Freneuse Lake Area ( 1-Jest Hal.i') , New Que bec, 

1 inch to 1 mile, 1956-57; Prel . tle,t . 
~:}uebec De)t. ï.ünes , P .R. ifo . 332, Map i.Jo . 
1159, 1956. 

111. Skidmore , W. B., Quebec De ~)t. iünes (part time ), 
Princeton Uni v . : 

Mourier-Vondenvelden Area, Gaspe, 
1 inch to 1 mile, 1956- 57 

Saskatchewan 

112 . Bell, C. K., Gcol . Surv., Canada: 
Vùlliken Lake 1-iap-area, Athabaska Lake, 

1 inch to 1000 feet, 1954-59. 

113 . Cheesman, R. L., 3askatchewan Dept . iiineral Resources : 
Mari Lake Area, 1 inch to 1 mile , 1955- 56; 

Sask . Dept . Hineral jJesources, Rept . No . 23, 
Wapus Bay :~rca > ~foi...-1deer Lake> 

1 inch to 1 ,üle, 1956-57. 
114. Fahrig, d . F. , Geol. jurv . , Canada: 

.-iollaston Lake lïa::,-area, 1 inch to 4 P.1iles , 1956-57 



115. 

116. 

117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 
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Kirkland, J . J. T., and Budding, A. J ., Saskatchewan 
Deut . Nineral de sources : 

Reindee~ rliver Àrea, 1 inch to 1 nùle, 1955-56. 

Kirkland, 3. J . T., 3askatche11an Dept. Hineral iîe3o~ces , 
· Hanawan Lake Area, Northern 3askatchewan , 

Kupsch, 

Pearson , 

1 inch ta 1 mile , 1956-57, 

-,J . O. and Wild, J . , Univ . of Saskatchewan: 
Submask Geology ) 1956- ; jubmask Geology in 

Sas:' atchewan , International 
Willeston Basin Syr,t}osium, Vol. I (in press ). 

\J . J. , Saskatchewan lJept . Hineral Re sources , 
Geology Around Deep Bay Crater , tleindeer Lake, 1956-

An investigation in co -operation with 
W. Innes, Donùnion Observatory , ta discover possible 
evidence for the meteoric origi n of Deep Bay. 

Tremblay, L. P . , Geol. 3urv ., Canada ; 
Beaverlodge Area, Athabaska Lake , 1 inch to 1000 feet, 

1952-57 . 

Taylor, F. C., Geol. Surv ., Canada : 
Pelican Narrows Map- area, 1 inch to 4 miles, 

1956-57, 

Yukon Territocy 

Green, L. H., Geol . Surv., Canada 
McQueston Lakes i'-iap-area , 1 inch ta 1 mile, 1955-57. 

Muller, . J. E., Geol; 3urv . , Canada: 
Kluane Lak~ Hap- area, 1 inch ta 4 miles , 1950-56 . 

Wheeler, J . O., 
Quiet 

Geol . Surv . , Canada: 
Lake i-iap -area , 1 inch t o 4 miles , 1956- 58. 

2NGII~l.ING G:SOLCGY 

Bozozuk , M. , Div . of Building Research, National Re search 
Council : 

3welling and Shrinka~e of Clays, 1956-
There has been eÀ-tensive da~age to houses due 

ta swellin;:; and shrinka_;e of clays. One area in 
central Ottawa has been observed f or 3 years for 
( 1) r elation, if any, between dal'!lage and soi l type 
(2) observation of ~round move~ents and correlation 
of climatic data and (3) laboratory study of swelling 
and shrinka__;e or clays ; See 11 Seaso:'.'lal Mo'(eroents in Some 
Canadian Claya 11 ,A. Baracos and J:î . Bozozuk , Proceedings 
of Fourth International Conïeremce on Soil Mechanics 
and Foundation ---ill6inecrin~, London, 1957 , 
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125. Beland , Jacques, Quebec i)e')t . hlnes: 
Nicolet Landslide, ~uebec 

Geol. Assac. Canada, Proceedings , Vol . 8, 
Pt. I, 1956. 

126 . .arown, R. J. 2 ., Div . of Buildin_s Research, National 
Research Council: 

Permafrost Boundary in Canada, 1953-
Fïeld observations in the provinces of Manitoba, 

Ontario, a::id ·uebec were carried out during 1956. 
Current literature on ~ermafrost distribution has 
been tabulated . 

127 . Crawford, C. B. , and .Eden, W. J . , Div. of Building Research 
National Research Council: 

Quebec North Shore and Labrador Railway, 1953-
The performance of various soil formations 

encountered by the railway are under observation 
particularly the slopes eut in the surface clays 
of the Moisie valley. The work is being done in 
conjunction with railway officials . 

128 . Crepeau, P~erre, Grad. student, Ecole Polytechnique : 
Geology of Proposed Damsite at Carillon, Quebec , 

· 1956-59. 

129 . . Eden, 1'1 . J., Crawford, C. B. , Burn, K. N. and Hamilton, F . J ., 
,, Div . of Building Research, National 

tlesearch Council, 

130. 

Geotechnical Properties of Eastern Narine Clay, 
1957-
In conjunction wi.th other investigations , 

geotechnical data from borings is being assembled 
and correlated . See 11Geotechnical Pro-oerties of 
Leda Clay in the Ottawa Area", Proc . F;urth 
Internat . Conference on Sail Mechanics and 
Foundation Engineering, London, 1957 . 

Holland , Jtuart S. , B. C. De)t. of Mines : 
3tudies of Landslides a long the P.G.E. iîailHay at 

Peace B.iver Bridge and elsewhere along the 
Line, Preliminary Investigation of Geology 
at Proposed i-ioran Dari1site . 

131. Legget, rl . F. , Crawford, C. B., and Penner, Z . , Dir. of J ldg. 
Il.esearch, National Research Council : 

Ground Temperatures 2.nd / rost Action, 1948-
Ground tem)eratures are being measured 

at severaJ: locations across Canada and , with the 
co-09eration of municipal authorities , data is 
being collected in several cities. See 11Climate in 
Relation to Frost Action", Technical Paper No. 28, 
D. i3 .1L, N.iLC., No . 3746, Jan. 1956; "Protection 
of Utilities A6ainst Permafrost in Northern Canada" , 
Research Paper 24, D. B.R. , N.R.C., No. 4056, 
Sept. 1956; Ground Temperature studies on Canada 
Er16ineering Journal of Canada (in press). 



132. 

133. 

134. 

135 . 

136. 

137. 
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LegJett, R. F. and Eden, !. J., Div. of Building Research, 
National Research Council: 

Clays of Steeprock Lake, Ontario, 1948-

MacFarlane, Ivan C., Div. oî Building Research, 
National Research Cbuncil: 

Muske;; Research, 1954-
A survey of relevant literature on peat and 
muskeg is continuinJ, with the ultimate 
view of compiling a comprehensive annotated 
bibliography. Laboratory investigations will 
include the measurement of physical and 
mechanical properties of peaty m.a.terial . 
Appropriate field tests will be carried out in 
an attempt to correlate the classification system 
which has been developed for muskeg, 1.-rith the 
strength characteristics of peaty material . 
See 11Preliminary Annotated Bibliography ôn 
i.-ïuskeg 11 , Biblioi;raphy No. 11, D. B.R. , N.R.C ., 1955"; 
Techniques of Road Construction over Organic 
Terrainll_, Roads ç.nd Engineering Construction, 
vol. 94, No. 7, 1956. 

Nasmith , H. W., B. C. Dept . of Hines : 
Studies of Lanqslides Alon_; the P.G.E . railway and 

the Reeves hacDonald i_j_ne near Salmo 
Geological 3tudy of Damsite on r raser .rliver 

near Pavillon . 

Owen, 2 . B. , Geol . Surv., Canada: 
St . Lawrence Seaway Investigations, 1953-57 

Geological· engineering ?roblems in the planning 
and construction of the Seaway. 

Pihlainen, J. A., and Johnston, G. H., Div . of Building Research, 
National Research Council: 

Northern Research Station, Norman Wélls, N. ,1 . T; 1952-
Continued observations on evapotranspiration 

installation. 
Aklavik Relocation Project, 1954-

Soil temperature measurements are continuing. 
Observations ·on the rate of annual tha1.r was 
carried out in selected areas during July, 
August anJ .:3e ptember, 1956. See - 11Soils in Some 
Areas of the Ha.ckemiie River Delta Region 11 , Technical 
Paper No. 4096, N.R.C., Oct. 1956. 

Tayl or, H. . .S . , Univ. oï Alberta: 
A Study of Frost Heavi~, 1956-57, 
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GEOCHBMI3TRY 

138. Anderson, D. J., Univ . of Hanitoba : 
Distribution of Cu, Ni, Co, and Sin the Copper

iückel De:'.)osits of Northwestern Ontario 
and Southeast Manitoba, 1956- 58; M.Sc . thesis . 

139 . Assad, R. J. Mc Gill Uni v. : 
Geology of Sullivan Cop-Jer-Zinc Deposi ts, Que bec 

with Special Reference to Temperature of 
Sulphide Formatio0, 1955-57; Ph .D. thesis . 

140. Berrange, Jevan P., McGill University : 
Dispersion ·of Certain Metals from Mineralized Zones 

in Glaciated Precambrian Terrain as Indicated 
by Humus and Ho8s, 1955-57; M.Sc . thesis . 

141. Boyle, R. -.L , Wanless, R. K.", and Lowdon, J . A., 
Geol . Surv . , Canada: 

Isotope Chemistry of Sulphur in Rocks and 
Ore Deposits, 1955 -

142. Bradshaw, B. A. , Grad . Student, Univ. of Toronto: 
Petrographical Comparison of Lake Suœrior 

Iron Formations, 1954- 57 . 

143. Bright, N. F. H. , Mines Branch, Dept. Hines and Technical Surveys : 
High Temperature Phase Equilibrium of Titania Slag 

Constituents (System FeO-Ti02 or Fe-Ti-0), 1954-
The extent of solid solution in the ilmenite

titanite series is being examined by chemical 
metallographic, anà X-Ray diffraction methods . 

144. Buchanan, R. H., Mines Branch, Dept . Mines and Technical Surveys : 
Distribution of Lithium in spodumene - bearing 

Pegmatites, 1956- 57 . 

145 . Byers, A. R. , Univ . of Saskatchewan: 
Geochemistry of th3 Heavy Metals as related to 

Soils and ,fat ers, 1951+- 57 . 

146. Claisse, Fernand, ~uebec Dept . Mines : 
Accurate Analysis by :>B.ay Fluorescence 

Without Intcrnal Standard , 1955-56. 
See - ,:Accurate X- rJ.y Fluorescence 
Analysis ïit,hout Interval Stand<.ird 11 , 

Que bec De)t . Hinos, Prel. 3.ept . 327. 

147. Clark, Lloyd A., HcGill Univ .: 
Thermal Study oï the Hexagonal Orr,horhombic 

Transition i!1 P_yrrhotite, 
1955- 57; Ph . D. thesis. 



148. 

149 . 

150. 

151. 

152. 

153. 

154. 

155 

156. 

157. 
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Czamanske , Gerald , Gr~d . Student, Queen 's Univ .: 
An Ultra basic Mass) Birchy Lake, Newfoundland., 

1956- 57 . 
A geochemical study of serpentinized 

ultrabasic rock and its alteration in the 
vicinity of granitic intrusions , 1956-57. 

Cumberlid.;e, John T., J.icGill University : 
Surface and Strain Energy in liinerals, 1954-57 ; 

Ph .D. thesis . 

Delavault, R. E., Univ . of B. C.: 
Biogeochemical ixploration, 1947-

.3ee 11Biogeoche,nical Prospecting in 
Northern Latitudes'', Trans . Roy . 3oc . Canada, 
3ec . IV, Vol . 49, 1955. 

Ems.lie, 11. F . , Uni v. of i-îani toba; 
Age Detennination of Granites in Northwest Ontario 

by the Zircon iiethoJ, 1956-57; M.Sc . thesis 

Ermengen, 3 . V. , Quebec Dept . }fines (part time): 
Investigations of Geochemical Prospecting 

Hethods in the Chibougamau Region, 
:iuebec, 1955-57; Ph. d . thesis, HcGill 
University . 

Farquhar, R. M. , Univ . of Toronto: 
Deterrnination of Geological Ages of Rocks and 

Hinerals, 1951-
3ee "Economie Significance of Basem.ent 

Subdivisions and Structures in Canada", Bull . 
Can. Inst. Iin . and Net . , vol. 49, No . 352, 1956. 

Filby, R. H., and Shaw, D. M., McNaster University: 
Establishment of Spectroscopie Methods for 

Quantitative Analysis of the Major 
Elements of Minerals and Rocks, 1956- 57 . 

Folinsbee, R. E., Univ . of Alberta : 
Dating Cordilleran Orogenies, 1954-

See Royal Soc . of Canada , Vol . L, 
Sect . IV, 1956 and "Potass ium Ar:,;on Dating" 
Geochimica et Cosmochimica Acta, Vol. 10, 
No . 1/2, 1956. 

Gravenor , C. P., an:l Godfre ,- , J . D., Research Council of 
Alberta : 

Lm-1 ·.Lemperature 3ilic.::i.te Growth, 1956-60 . 

Gorman, D. H. and Deane~ R. E. ; Univ. of Toronto: 
· Weathering of-~cks and Y.iinorn.ls, 1956-61. 
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158 . Gill, J. E. , Kranck, 2 . H., and Saull, V. A., 

159. 

160. 

160. 

McGill University: 
Silicate and Sulphide Phase Relationships, 1954-

Work to date has been chiefly the study of 
the behaviour of minerals at high temperatures 
and pressures . This has involved the design and 
construction of new apparatus for applying shear 
stress to samples ~t high temperature and pressure , 
and development of ~ new method for determining 
solubilities of minerals using radioactive tracers. 

Hawley, J. E., and MacDonald , G, , ~ueen I s Univ .: 
Spectrographie Analysis of Rocks and }Iinerals, 1950-, 

Pre sent work includes analyses of serpentines , 
investigation of use of argon and oxygen in the 
determina tion of the rare earth3, using the S tallwood 
air- jet, and fluorescence methods using a helium 
path attachment. See "Quantitative Spectrochemical 
Analyses of Sorne Silicate and Carbonate Rocks using 
the Stallwood Air-Jet 11 , Geochemica et Cosmochimica 
Acta , 1956 , Vol, 10, p~ . 197- 223 . 

Hawley, J. E., Pearson, G. R., Robertson, J., Brett, S. 
and MacDonald, G. , l ueen's University : 

Geochemist!'"'IJ of Granitic Rocks in the Grenville 
Sub- Province, Ontario and in the Basement 
Rocks of the Blincl rliver Area, 1954-58. 
Comparative studies of bulk composition of 

granitic rocks in the Grenville Clare River s yncline 
with sorne in the Superior sub-province. 

Jone s , R. Z., Univ. of Toronto : 
A Critical 3tudy of Phase Relations at the Pegmatite 

Stage, 1953- 57; Ph. D. thesis. 
Silicate -Hater Phase Relations , 1955-57 

A quantitative restudf of a selected silicate
water system (simulating granite -pe..)llatite composition ) 
t1ith minor variations of composition and variations 
of teITQerature, but keepin3 the degree of fillin6 
of the system cŒn~)ar ilble to that in depth in the earth . 

161. Kidd, Donald J., Research Cotmcil of Alberta : 
GeochernistrJ of Derylliurn, 1956-60 

An extension of an investigiltion commenced 
at the Univ . of Toronto of the system 
H20-BeO-Al2o1-siorNaF-P205 into the region of 
high t e 1pe rë1ture and pressure. 

162. Lapkowsky, d . i"v. and Shaw, D. :H., i•i.cïVIaster Univ.: 
Geochemical Study of Calcites, 1956-57. 

A study, by spectrogra)lüc methods, of the 
composition of calcites associ o.ted wi th radioactive 
deposits in the Gr enville province , 



165 . 

166 . 

168 . 

169 . 

170 . 

171. 

172. 

173 . 
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Haynes_, A. D. , Uni v. oî T0ronto: 
Deterr,ination of Trace Amounts ·of Metals 

in Rocks and Minerals, 1956 -

HcNeicc, D. G. , ~ueen I s Uni v . : 
Geochemistry of Cobalt in Sulphide Ores, 1956-58 . 

:Maxwell, J. A. , Geol. 3urv . , Canada : 
Analyses of R.ocl-::s and Minerals and Investigation 

of i'Jeu liethods of Analysis . 

Montgomery, D. S . , and Goodspeed, F. , . 
De9t . Yri.nes and Technical Surveys : 

The Infra- r ed Absorption of Bituminous 
Substances, 1951 -

Morse , A. S. , McGill University; 
Chemical Va riations in HetélITlorphic Rocks, 

1955- 57; 1-1.Sc . the sis. 

Nichol, Ian, Grad. student, Queen 1 s Univ.; 
Trâce Elements in Conte~peraneous Sulphides 

of Canadian Copper Ores, 1956-58 . 

. . 

A comparative study to determine partition 
of trace elements in pyrite, pyrrhotite, and 
cha lcopyrite of sulphide deposits . 

Palmer, H. C., Moxha.m, R . L., and Koeller, G. F . , 
Geol. Surv . , Canada: 

Geoche~ucal Ex:ploration of Southwestern 
Nova Scoti a , 1956- 57 . · 
Zx-oloration by geoche:ï1ical means in an 

effort ta locate and outline areas likely to. 
contain valuable de:)osits of base or other 
metals . 

Prince, A.T . , o.nd 3ri6ht, N. F . H. , Mines Branch, 
Dept . Eines ari.d Technical Surveys: 

Higb Temperature Phase Equilibriur'l Studies 
in the Syste-:i CaO- Nb2o - SiO ) 

1956-57. 5 2 

The range in compos ition and temperatur e 
stability or' n ioc2.lite , a Ca - Nb silicate is 
bei ng studied by quench techniques . 

Prince, A. T . , Eines Branc 11 , Dei)t . Mines and Technical 
Surve.Js: 

Hi .,;h Te:;i_peratur e Phase Zquilibrium .::itudies 
in the Systen ~O-Ti02-Fe2o3-SiO , 1955- 57 
The system 2Mg0. Ti02-2MgO. Si02~MgO, 

Fe20 3 has been studied by the cane diffusion 
:ltKÎ X-Ray diffr3.ction methods and the ternary 
system MgO-Ti02 - Si02 is being studied by 
quench techniques . 

Relly, B .. , . , HcG-ill l.miversity : 
A T'3c\-uür1ue for Deter:-'linin__; the Solubility of 

J~l)hi~es, 1955- 57; M. Sc . thesis . 
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174. R.itchie, .f. D., Universit:y of Alberta: 
Kneehills Tuff of Alberta, 1956-57 

Zircon separates have been e::tracted 
for dating from this well established late 
Cretaceous marker. 

175. Saull, V . A. and C1.unberledge, J,: T., McGill Univ .: 
.6nthalpy ~ha n_;es in iietamorphic _teactions and 

their Geolo~ical 3igiificance, 1953-
This )roject involves determination and 

interpretation of enthalpy chan~es in meta
morphic _)rocesses such as chemical reaction , 
recrystallization , and devitrification, using 
the heat of solution ·:i.ethod . See 11Chemical 
Energy in i ... etamor phism'.1, Geochimica and 
Cosmochi.rnica Acta, 8 , 86, 1955, and '1A New 
Method of Calorimetric Investigation of 
Silicates", P:1.D . thesis by T . H. Moore , 
HcGill Univ ., 1956. 

176. Schwellnus, J . .2: . G., 1uee.1 1 s Univ . : 
Structure and Trace Element otudJ of Iron Ores 

and Protons, Knob Lake Deposits , 
Labrador, 1954-57; ?h . D. thesis. 

177. Sha·.,,-, D. u . , i;:cMaster Univ .: 
Geochemical .3tudy of jcapolite i:ünerals, 1956-

Includes spectrouraphic analysis of 
minor and major elements and petrographic study 
of environment and origin . 

178. .Shau, D. N . anJ. i-io:xha111, L. , HcMaster Univ: 
Geochemical and Petrographic Study of I:'Yroxenes 

Developed in 3karn and f-iybrid rloc ks 
A.ssociated with rtaàioactive Deposits in 
the Grenville Province, 19~-

179. Shaw, D. i\:i . and Denton , B. E., McMaster Univ .: 

180. 

181. 

182 . 

Geochemistry of the ,Jnite Mountain :r:.iagma .:ieries, 
New Hampshir -.; , 1956-
A study of the minor ano. inaj.:lr elernent 

distribution b,- spectrographie analysis . 

Siroonian, H., 3havr, D. i-i . and Jones, iL i ., Mcliaster 
University : 

Spectrographie StudJ of Lithium Distribution in 
a.oclcs ol' tho LaC,)rne Area, r2uebec , 1955- 56 . 

Smith, C. H., Janless, J. . t . , and i-iaxwell, J . A., 
Geol. 3urv . , Canada : 

Study of M.abnesium Isotopes, 1957-
A study of t1e variation in abundance of 

ma6nesiUi11 isoto:Jes fror:i different geolo,;ic 
environrnents t.:l find out if a fractionation of 
isoto 'Je3 takes Dlace and 1·rhethe1· distinctive 
abundances are indicat ive of distinctive environments . 

Smit '1, F . G- . and _,.._zzaria, L. J., Univ . o.c· I'oronto : 
Distribution of Heavy Eetals in the Li nerals o.i· a 

i•îet&"TIOr~hic 1locl: >equence . 



183. 

184 . 

185. 

186. 

187 . 

188. 

189. 

190. 
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Smith, F . G. and Hlose~·rski , M. J., Univ. of Toronto : 
SolubilitJ of i1etallic Sulphides in \later 

at ilevated Temperatures and Pressures, 
1956- 58 . 
À quantitative studJ of the change of 

solubility of thio-acids of the heavy metals in 
H2 3-H20 solutions wi th change of tcmperature, 
keeping the volume of the syste:n constant. 

Traill, rt . J . , Abbey, S ., Wanless, R. K. , and Robinson, S . C., 
Geol . Surv ., Canada : 

Age Determinations of Rocks and Hinerals, 1954-
To ;nal.<:e concentrations of radioactive minerals 

from bulk samples of rocks and ores, to analyse the 
concentrat ions by chemical or spectrographie means 
for specific ele:nents, to make chemica.l concentrations 
of specific elements for isoto::,e analysis, by means of 
the :nass spectrometer to make isotope analyses of 
these cheLùcal concentrations, and fro. ~. the data so 
secured to compute the a6e of minerals and enclosing 
rocks. 

Trost, H. R., Mines Branch, Dept. Kines and Technical Surveys : 
Geochernistry of 1,Ianganese Deposits, 1957-58 

· The chernistry of the formation of rnanganiferous 
deposits from the decomposition of igneous rocks . 

lfanless R. K. , and Lowdon J . A., Geol. Surv., Canada : 
Isotopie Study of Canadian Ore Leacls, 1956-

Includes investiùation of lead isotope · 
distribution in Canadian lead ores, a6e of the 
deposiœ .and possible isotope variation with depth , 
type of mineralization and geological occurrence . 

Warren, Harry V. and Delavault, rt . E . , Univ. of B. C. 
Trace Ele;nents in .i3ritish Columbia Rocks , 1954-
Hydrogeoche::-.1.istry and geoche;nistry of 3tream Sands 

and Belts and of Soils and Peats , 1945, 
Biogeochemistry or i·,ïolybdenum, Cobalt and 

and Hickel, 1945, 

Webber, G. R. . , I-1cGill University : 
The Ap:.Jlication of Instrumental Hethods 

to t 11e Juanti tative Chemical 
Analysis 01' Geolo:,sical Eaterial, 19 55-59. 

Hilson, H. J . B., Univ. of i-1anitoba: 
H.ge Deter1nination of Granites by the Zircon 

IIetho::1., 1956-

lfolofsky, Leib, McGill University : 
Hydrothermal Zz:;Jeriments with Variable ?ore 

?ressures and Shear 3tress in ?art of 
the IiiO-~l0rH2o syste:n, 1955-57; Ph.D. thesis . 



191. 

192. 

193 . 
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G~OPI!YSICS 

Electrical 

Blanchard, J. E. and Robinson, D. K., Nova Scotia 
Research Foundation: 

Theoretical Studies of Electromagnetic llethods 
of Geophysical Inter,retation~ 1956-
The effect of overburden on the resolving 

power of the different field 'tectmiques is 
being investigated . 

Byers, A. R., Univ . o.i: Saskatchewan : 
Study of .2:lectroma~net ic i.~ethods of ?rospecting 

over Known Conductors, 1956-57. 

Uffen, R. J . and Surkin, Alvin, Univ. of Western Ontario: 
Scale Hodel kperiments of Airborne Electromagnetic 

Prospectin~, 1956-59 
Involves scale model experiments of the 

electroma_;netic response of tYPical geological 
structures for airborne prospecting techniq·1es, 
as an aid in the interpretation oi field surveys. 

Gravity 

194. Garland, G. D., and Tanner, J . G., Dominion Observatory : 
Gravity 1-îeasure:nents in Southern British Columbia, 

1954-57 , 

195. Innes , M. J. S., Dominion Observatory :· 
Gravity Eeasurements for the Canadian Shield in 

Northern i-1anitoba and Ontario:; 1948- 57 
Gravity and Isotasy in Central :1ue bec , 1954-57 

dee Trans . A.r:1er . Geophysical Union, 1957 (in press) . 
Geophysical Investi6ation of Fossil Craters, 1953-

Circular topo3raphic features have been 
investigated near Holleford and Brent, On ,ario and 
Reindeer Lalce, Saskatchm·mn. See 11 A Possible lileteoric 
Crater at Deep Bay, .3aslcatche,·ran11 , to be :published 
in 1957 by the Royal Astronomical 3ociety of Canada . 

196 . Oldham, C. 11. G. , Dominion Observatory : 

197. 

Gravity and i1a::,netic Investigations Along the 
Alaska Highway, 1953-57 
A geological interpretation of a gravimeter 

traverse ~long the Alaska Highway between Edmonton 
and- ,Jhitehorse . 

Tanner , J. G., Dominion Übservatory: 
Geological Interpretation of Gr avity Anomalies in 

Gas~e, Juebec, 1956-57; H. Sc . thesis, 
Univ . of !estern Ontario . 



198. 

199. 

200. 

201. 

202. 

203. 

204. 
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Thompson, L. D . G. , and Gar Lmci , G. D. , Dominion 
Observatory: 

Gravity Heasurements in Quebec , South of 
Latitudé 52° N., 1951-57. 
Project has been co::ipleted and report will 

ap)ear as publication oî Docinion Observatory in 
1957 . 

Thom:'.'.)son, L. D. G., and lîille_·, A. H., Dominion Observatory: 
Gravity heasurements in Southern Ontario, 1951-57 

See 11 À Gravity Survey in Vicinity of Ottawa" 
Pub. of Dom. Obs. Vol . XvIII, No. 11, 1955, and 
·'Gravity in the Sudbury Basin and Vicini ty11 Pub. 
of Dom. Obs. Vol. XVIII, No. 2, 1956. 

Magnetic 

Collett, L. S., Geol. Surv., Canada: 
Exper~nent~l Electromagnetic 3urveys in the Field, 

1956-57, 

Collett, L. S., and Knapp, H. 11., Geol. Surv., Canada: 
Portable 1.fa_:;netic Susceptibility Neter , 1956 

The construction of a portable meter cap~ble 
of measuring the magnetic susceptibility of rocks 
in situ to assist i n the correlation of aeromagnetic 
data wit h bedrock formations. 

Collett, L. S., Ling, T. G. and Morley, L. A., Geol . Surv., 
Canada: 

Remanent M agnetomete:c, 1954-56 
The construction ol a remanent ma3netometer 
to measure the direction anQ _magnitude 
of remanent magnetic moments of oriented 
rock sar0les to ~ive data useful in the 
i nterpretation of aeromagnetic maps . 

Laborator-J and Field Susceptibili ty i:ieters, 
1955-57, 
To develop both field and laboratory 

instruments capable of measuring the ma::;netic 
susceptibility of rocks. 

Dawson , E., Dominion Observatory: 
Detailed Isogenic Charts of Nanitoba , 

Saskatchewan and Alberta, 1956. 
Charts are in press . 

Potter, R. H. , and MacKenzie, G. S., Univ . of New Brunsitlck: 
Correlation of Aeromagnetic 3urveys and 

Geol ogy in NeH Brunswick. 



205. 

206. 

207 . 

208. 

209 . 

210 . 

Hood, P. S., Univ. oi Toronto: 
Rock h:i_;netism, 1955-5J; Ph.D. thesis . 

A rena.rient .na...,netometer of the spinner ty:_:ie 
has been built . This instrument measures the dir -
ection of ,,1a6netis:-:1 01.' rocks :-iavin;; a minimum 
nagnetic .nor.1e 1t of 10-6 cgs. units/cc to within 
a few degrces. Palaeo:na___;nctism of roc;ks in Canada 
will be :::;t udied. 

Jacobs, J. rl ., Univ . of Toronto: 
3tudy of Via::;netic Transient Fluctuations, 1954-58 

See 11 The Averaze ~lectrical Current 
System for the Sudden ConLm.ence.nent of Hagnetic Storms 11 , 

Geofisica Pura e A~plicata, 34, p:_:i. 21-35 (1956) , 
anû 11 Behaviour of Sud.den Commencement of Hagnetic 
Stonns at Agincourt", Canaùia~1 Jour. of Physics , 
vol. 34/ N . 8, pD . 876-883, 1956. 

MacLaren, A. S . , Geol . . Surv., Canada: 
Typical Aeroma5netic Anomalie_s Patterns of 

Rocks , 19 5 5 - . . . 
The objective is to asse:11.ble a series of typical 

aero:i.1agnetic anomalies that corresJond to various 
rock ty~es . 

MacLaren, . 3 . > anà Larochelle, A. L., Geol . 3urv . , Canada : 
Relations of Bedrocl;: Geology to Aero1!la3netic 

Anomalies, 1)55- 56. 
This study in the Eastern Townships of 

Quebec aLms at securing data useful in making 
geologica,1 interpretations of aeromaJnetic maps, 
expL:.inin.:; aerorna6netic anomalies , and 
correlatin3 anomalies with economic geology . 

Morley, L. i.J . , Geo 1. 3urv. , Canada: 
Fossil l-iagnetism Studies, 1955 ·_ 

The accwnulation of datJ. that :i1ay reveal 
the direction of the earth I s rnagnetic_ field during 
geologic history; the ultir:i.ate aim is- to use this 
information t) throw light on the age anù 
structural relationships of rock formations . 

0bayashi, T . , Univ . of Toronto: 
Study of •.1eomagnetic Temporal Variations, 1955- 57 . 

211 . Roy, J . 1 . , Dominion 0bservatory : 

212 . 

Rock Magnetism, 1955 -
A studJ of the palaeoma....,netic :üstory 

of the eart h 1 :::; rnagnetic fie lcl . 

Small, G. R. , Dominion 0bservatory- : 
Earth Currents, 1955 -

A study of the relationship oî conductivity 
oi.' c1°1J.st o.n,1 mantle of .t:.1.gneto-telluric methods . 



213 . 
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Smellie, D., Geol. Surv., Canada: 
Quantitative Interpretation of Aeromagnetic 

J:.laps, 1956. 

Washkurak, 3 . , Geol. Surv . , Canada: 
Airborne Hagnetometer and Jcintillation 

Counter Surveys in Nova Scotia, 
New Brunswick and Northern 
Manitoba, 1956- 57. 
To aid future geological mapping by the 

Geological Survey, and prospecting . 

Radioactivity 

Blanchard, J. E. , Nova Scotia Research Foundation : 
Carbon- 14 Dating, 1956- 57 

Solid carbon counting has been riiscontir.ued 
because of airborne contamination; 
apparatus for proportional counting is 
being constructed . 

Col l ett, L . S. , Morley, L . t-1 . , and Knapp , H. , 
Geol . Surv . , Canada : 

Developm.ent of a Satisfactory Reconnaissance 
Airborne Scintillation Counter , 1954-56. 

ïvïacCallum, D. S. L. , Geol. Surv . , Canada : 
Compilation of Garn.ma Radiation Ï•ia)s, 19 54 

The compilation of ga.mr.i.a scintillation records 
from airborne surv ~ys to compare the radioactivi ty of 
rock types, and the general background activity 
of the various 6eological provinces . 

Mair , J . A. , 
Solid 

Univ. of Toronto: 
Source Mass Spectrometry With Application 

to Age Determination of Common Rocks, 
1956-58; Ph.D thesis . 

Murthy, H. V. N. , Geol. Surv . , Canada ( N .R. C. Postdoct orate 
Fellow) : 

Evaluation of the Zircon Î'Ïethod of Age Determination 
of Granites, 1956- 58 

It has been shmm that some granites contain 
more than one t yp,3 of zircon and fror:1 physical 
characteristics the origin of each type ma.y be 
inferred. Ag,e is being determined by several 
methods to check the relat ive accuracy of each ; 
and petro~raphic studies will assist in the 
interpretation of the np~arent ages . 

Russell, n. D., Univ. of Toronto: 
Geochronology, 1951-

See "Regularities Amon.:; Discordant Lead 
Urani ur:, Ages 11 , Geochemica et Cosmochimica Acta 
(in press). 
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221. Sikka, D. B. , EcGill Univ .: 
Radioactivity Associated 1-.ri th Oilfields, 

1955- 58; Ph.D . thesis . 

22~. Smith, C. H., Wanless, R. K., liaxi,vell, J . A.; 
Geol . Surv ., Canada : 

Study of ïlaQ,nesiur;,_ Isotopes, 1957-58 
A study will be made of the variation in 

abundance of ::i.a...,nesium isotopes from different 
geologic envirorunents to find out if a 
fract ionation of isotopes takes place, and 
whether distinctive abundances are indicative 
of distinctive enviroTu~ents . 

223. Uffen, R. J., and Hassey , Norman, Univ . of 
·Jestern Ontario: 

Multiple Scattering and Absorption of Gannna 
Rays , 19 5 5 - 57 
It is oroDosed to extend the measurements of 

the attenuation of ea; .. -1ca rays of varbüs energies 

to include the effects of multiple scattering on 
the total intensity and ener&r spectrmn of the 
scattered radiation. The inîor,nation will aid in 
the inte;_~yretation of surveys being made with 
scintillation ga.rrrrna r ay spectrometers in bore 
hales and in aircraft . 

224 . Washkurak, S., Geol. Surv ., Canada : 
Airborne lia3netometer and Scintillation Counter 

Surveys in Nova Scotia, New Brunswick and 
Northern ïianitoba, 1956-57 
To a i d future ~eological map~ing by the 

Geological Jurvey, and prospecting. 

3eismic 

225 . Blanch~rc.l, J. E., Nova Scotia Research Foundation : 
A Study of t he i!:nergy Released by Bumps in 

the Springhill Coal iiine Area, N. S ., 1956-57 
This work is being done in co -o~Jeration with 

the Dept . of iünes and Technical Surveys . 

226 . Duwalo, G, , Univ . of Toronto : 
Diffraction of' 3eismic :iaves at t he Boundary 

Betueen t he Core and riantle of the Earth, 
1955-57; M. A. thesis . 

227 Hodgson, J. H., Cock , J .· I. and Adams, .T. E ., 
Dominion Observatory: 

Fault ?lan ~ Project, 1950-
Using a nethod devised by Byerly and 

e.À.-tended by ;1od2;son the direction of f aultmJ 
in lar.::;c e c.rthquakcs i s d.ct e r ,.u.ned by 
ey1:1.r:i.ination of seismo:;ra:ns . It has been 
found that tranocurrent fau ltin:::; i s )rominent 
in Pacifie earthquakcs . See ;; The Nature of 
Faultiri.,_:; in L:1.r:-:;e _i;a rt ·1quakes 11 , Bull. Geol. 
Soc. of -~ .. e rica , (in pr ess). 
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Hodgson, J. H. and Smith, ·ï . ·z . T., Dominion Observatory : 
Seismicity of Eastern Canada, 1951-

The s~ismograph records for the past 30 years · 
ar e to be re-examined to provide a catalogue of 
the earthquakes of Eastern Canada . 

Jacobs, J. A. , Univ . of Toronto: 
Flow Properties and Internal Regime of Glaciers , 1956-57 

In the summer of 1956 eleven men made an 
expedition to the Salmon and Leduc glaciers in 
northern British Columbia and shot 354 seismic 
profiles and completed an extensive gravity 
survey . The results are being Jrepared for 
publication. 

Milne, '.I . G. and White , iJ. R. H., Dominion Observatory : 
Earthquakes of ~-Jestern Canada , 1951-

.3ee - 11 Seismic Activity in Canada lVest of 
the 113th J-ier idian , 1841-1951'1 , Pue . of 
Dominion Observatory, Vol . 18, No . 7,, 1956 . 

Scheideg~er, A. E. , Dominion Observatorf: 
Theoretical Tectonics, 1950-

A study of the Mechanics of the earth 1 s 
failure, including consideration of the 
importance of the 11 Fault Plane Project 1! 
findtngs and of basic rheological questions 
concerning the earth . 

Willmore , P . L., Scheidegger, A. E. and Hodgson, J . H., 
Dominion Observatory : 

3eismic Investi2;ations of Circular Feat.ures, 1952-
See 11Seismic Observations in the St . Lawrence 

Gulf11 , Trans . Royal 3ociety of Canada (in press ). 

General Problems 

Blanchard, J. E., Nova Scotia Research Foundation : 
Application of Seismic Methods of Geophysical 

Exploration to Geological Problems in Nova J cotia , 
1956 . 

Beall, George H., HcGill University: 
Sorne As~:iects of Atmosphere - i:arth- iliergy 

Relationshi)s, 1956- 57; 1-ï.Sc . t hesis. 

Burwash , R. A. , Uni v . of Alberta : 
Precambria.n Basement of Alberta, 1951-

See 11Reconnaissance of the Subsurfa.ce 
Precambrian of Alberta. 11

, Bull. American Assac . 
Petroleum Geologists, Vol . 41, No . 1 , 1957, 
pp. 70-103 . 
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236 . Etherington, H. , Uni v. of Toronto : 
Geophysical Applications of Migration Rates 

of Various Subst~~es, 1956-57; H.A . thesis . 

237. Hogg , ~,[. A. , Quebec Dept . Hincs (part time) , 
EcGill Uni v : : 

Geophysicül Investigations, Argenteuil, Q,uebec 
1956- 57. 

238 . Innes , M. J. S . , Dominion Observatory~ : 
Geophysical I nvestigat ions of .Fossil Cr aters, 

1953-
Circular topograp!uc feature s have been 

i nvest i ~ated near Holleford and Br ent , Ontario, 
and Reindeer Lake, Saskatchewan . See 11 A Possible 
Heteorite Crater at · Deep· Bay, Saskatchewan 11 , 

to be 9ublished in 1957 by Royal Astronomical 
Soc . of -Canada . · 

239. Blanchard, J . E . , ïfova Scotia Research Foundation: 
Gravity and Nagnetic Studies of the Sedimentary 

Basins of Nova Sèotia, ·i9 52-
Because of l a rge density contrasts in the 

Uindsor section of the Iviississippian, gravity has 
oeen found particularly usefù1 in hêlping to 
salve st ructural problems in the sedimentary basins . 

240 . 1fost , G. , University of Toronto: 
Sorne _Physical Properties of Rocks , 1956-57; 

M. A. the sis . 

241. Wilson, J. T. , University of Toronto: 
Continental Structure 

See - 11 The Deve lopment and Structure of 
the Barth 1 s Crust 11 in 11 The Earth as a Planet 11 , 

edited· bJ G. P. Kuiper, Univ. of Chicago Press, 
Chapt . 4, pp·. 138- 214 (19 56 ) 

MI!'r&"til.LOG Y 

X- Ray , Crystal Structure , Specific Hinerals 

242 . Berr y, L. G. , Queen 1s University : 
X-Ray Study of Freidelite from t!:e Sullivan 1.fine , B. C., 

1956 . 
This stuJy Has startecl by A. -C. Frceze, C. M . . 

& S . Co . , by O)tical ,1ethocls . 

243 . Berry , L. G. , 2.:1d Culver, K, B~ , Que en I s Uni v .: 
X- Ray 3tuct- o.f Flir:ckite, 1956- 57 . 

241+ . B rFJ, L. G. , and Herr, R. L. , Queen 1 s Univ .: 
X- R~J StudJ of Borni te from Co-) Jer Corporation , 

1956~57. 
X- Ray Stucly oi' Saf~'lorite . 

Part oï· a C')!1tinuin6 investi.::;atïon of 
loellen..;itc , saîllorite , .J.ncl arseno9;y-rite -
3laucodot, 1950-
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245 . Burberry, Brian J ., McMaster University: 
Investigation of Zeolite stability and Occurrences , 

1954-56 .-
A continuation of work for doctorate thesis 

at McGill University on the physical stability 
of natrolite under elevated temperature and pressur e . 

246. Claisse , Fernand , Quebec Dept . Mines : 
Accurate Analysis by X-Ray Fluorescence Without 

Interval St~ndard , 1955- 56 . 
See "Accurate X- Ray Fluorescence Analysis 

Without Interval Standard" , Quebec Dept . Mines , 
Prel . Rept . 327 . 

247 . Clar k, Lloyd A., M:cGill University: 
Thermal Study of Hexagonal Orthorhombic Transition 

in Pyrrhotites , 1955- 57; Ph . D thesis . 

248. Fer guson, R. B., Univ . of Manitoba : 
structural studies of Feldspar Minerals , 1951 . 

249. Gi rault , J . P., Quebec Dept . Mines : 
Mineralogical Study of Britholite from Province of 

Quebec , 1953-
A study of apatite f r om the Cka di st r ict 

containing silica , thorium and rare earths . 
Mineralogical study of a Titanium and Iron 

Spinel, 1953-
A description of a mic~oscopic aggregate of 

rnagnetite , hercynite , and ulvo- spinel, with some 
ilrnenite ; thermomagnetic studies are contemplated . 
See 11 Sur un Spinelle Titanifere de Formule Fe2 Ti04, 
Provenant du Lac de la Blache, Comte du Saguenay", 
Le Naturaliste Canadien, Vol . LXXX, No . 12 . 

250. Kaiman, S. , Mines Branch , Dept . Mines and Technical 
Surveys : 

The Ideal Composition of the Mineral 
Brannerite and Preparation of the 
Synthetic Compound , 1956-

251. Mor ris , Peter G., McGill University: 
Correlation of the Optical and X- Ray Properties 

of Natural Zeolites with their Chemical 
Compositions, 1955-57, Ph . D thesis . 

252. Nickel , E. H. , Hines Branch, Dept . I'fri..nes and Technical Surveys : 
Microscopie and X-Ray Study of Ulvospinal Frorn a 

Canadian Deposit of Titaniferous Iron Ore , 
l956- 57 . · 

This mineral has been identified in a deposit 
of titaniferous iron ore from Rouville, Que . ; it is 
intimately intergrown with magnetite in grains less 
than a micron in diameter . 

253 . Nickel, E. H. and Rowland , J . F. , Mines Branch, Dept . Mines and 
Technical Surveys : 

The Constitution and Crystallography of Niocalite , 
A New Calcium Niobium Silicate Mineral, 1956- 57 . 
1•iineralogical and X-Ray single crystal techniques 

are being used to study this new mineral frorn Oka, Quebec . 
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254. Robinson, S. C., and Sabina, A. P., Geol. Surv., Canada: 
Investigation of the Variation in the Lattice Parameter 

of Speci.mens of Pitchblende from Various 
Localities, 1949-
To ascertain whether t he variations can be 

attributed to (1) different mineralogical provinces 
(2) degree of alteration or (3) variations in solid 
solution series. 

255 . Stanton, R. L., Univ. of :vestern Ontario 
Double Refraction of Pyrite in Finely Polished Surfaces 

and Sorne of Its Implications, 1955-57 . 
See - 11Anistro,Jism of Pyrite", Australian 
Journal of 3cience, December, 1955. 

256 . Traill, R. J. and Sabina, A. P,; Geol. Surv . , Canada : 
Preparation of a Ref ere.1ce Collection of X-Ray 

Po,vder Photographs, 1949-
The objective is to have at hand the most 

efficient means for the identification of minerals . 
The preparation of such a collection requires t he 
accurate identification of the type material by 
chemical or other means, as well as the development 
of new techniques ip powder_photography . 

Radioactive Minerals 

257 . Em.slie, R. F., Univ. of Manitoba: 
Age Determination of Granites in Northwestern 

Ontario by the Zircon Method, 1956-57; 
M.Sc. thesis. 

258. Gorman, D. H. , Uni v. of Toronto : 
Uranium Silicate Minèrals, 1952-56 

See - 11Uranophane and Beta-Uranophane11 

American Hineralogist,Vol. 40, No. 7-8, 1955, p . 634. 

259 • Kaiman, 3., and Hughson, 1-I . R., Mines Branch Dept. Mines and 
Technical 3urveys: 

Mineralogical Reports on Radioactive Ore Samples 
The main purpose is to suppl.y mineralogical 

inforr:iation in connection with ore treatment of 
radioactive ores and mill products. 

260. PatchetL, J. E., University of Toronto: 
A study of the Accessory Hinerals of the 

Uraniferous Conglomerate and Associated 
Sediments of the Blind River Area, 
1956-58; Ph. D, thesis. 

261. Robinson, S. C., Geol. Surv. Canada: 
Mineralogy of Radioactive Deposits in the 

Bancroft-.Jilberforce Region, Ontario, 1954-56. 
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Under.·rood, ~ . O., and Hale, .i. ~., Univ. of New Brunswick : 
Occurrences of Radioactive ï-iinerals in 

New Brunswick, 1955-57. 

·;Jilson, H. D. B., University of Manitoba : 
Age Determination or Granites by the Zircon Method, 

1956 -

General Problems 

Byrne, P . . J. S., Research Council of Alberta: 
ï-iineralogy of Carbonate Rocks, 1955-56 

A joint project with Im9erial Oil Ltd . 
Mineralogy of the Bearpaw Formation, 195·4-57. 

Cham~J; i·J. H., \\fhite, ;-r. F., and Church, K. A. , Geol. 
Surv . , Canada: 

Spectrographie Analysis of tïinerals , Rocks and Ores, 
1953-
Calibration and standardization necessary to 

permit· quantitative spectrographie analyses. 

Freeman, E. B., Edward , B., and Stanton, R. L., 
Uniy_. of Western Ont~rio: 

Investigation of Double Refraction by Some 
Cubic Minerals in Finely Poli.shed Surfaces , 
1956-58. 

Godfrey, J. D. and Gravenor, C. P., Research Council of 
,i.lberta: 

Density, Surface.Area, and Solubility 
i•ieasurements on 1,ünerals, 1956-58. 

Gorman, D. H., Uniyersity of Toronto: 
Alteration of i-iinerals to Clay hinerals , 1956 . 

Gravenor, C. P., and Godfrey, J . D., Research Council of 
Alberta: 

Lem Tem~rature Silicate Growth, 1956-60. 

Ha,vley, J. E. ,· Queen ' s U:üversity : 
HineraloSY of Nickeliferous Sulphide Ores, 

1954-57 
See "Intergrowths of Pentlandite and 

Pyrrhotite", ~cononic (!eolo;y ; Vol. 52, No . 2, 1957, 
pp . 133-139 . 

Haycock, i--1 • .-i ., Hines Branch, ùe)t . Nines and Technical 
3urveys : 

Research in Ore l:iicrosco~ 
T'.1e - first part of a ~Jroject to a~J~Jly recent 

develo?ments in electronics to the microscopie 
study of certain ores and mW. _c)roduct s. The 
establishment of s·Jectral reflectivity as a 
diagnostic property of ore minerals in poli.shed 
sections is a first stcp. 
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272. Hogarth, Donal d D., i-icGill University : 
Mineralogy of Columbium Deposits in 

Eastern Canada , 1955-58. 

273. Jones, G. , University of Toronto: 
Specific Heats of Linerals at LoH Tempe r atures, 

1956-57; H.A. thesis. 

274. NcTaggart, K. C., and Greem-mod., H., University of 
British Columbia: 

3tudy of Zonin~ in PlaJ ioclase, 1956-57, 

275. Murlhy , N. V. N., Geol. Surv., Canada (N.R.C. Post
doctorate Fellow): 

Evaluation of the Zircon Hethod of Age Determination 
of Granites, 1956-58. 
It has been shown that some granites contain 

more than one type of zircon and from physical 
characteristics the origin of each type may be 
inferred. Age is being determined by several 
methods to check the relative accuracy of each; 
and petrographic studies 1-iill assist in the 
interpretation of the ap)arent ages . 

276. Ross, J. V., Univ. of British Columbia: 
Plagioclase Twinnin~, 1956-

Crystals of plagioclase feldspars accumulating 
in a welt tend to combine in various 11twin relations" 
which appear to be governed by the temperature 
gradient and viscosity of the melt . 

277 . Shepherd, N. and Moorhouse, W. W. , Univ . of Toronto : 
Nineralogy of Hetamorphosed Iron Formation 

from iforthern Quebec, 1955-57 
A mineralo ::;ical study of certain unusual 

silicates rich in iron from metamorphosed iron 
formation in the Labrador Trough. 

278. Stanton, R. L., Univ, of Uestem Ontario: 
Study of Che,nical and l'iineralogical Features 

of some New Brunswick Copper-Zinc-Lead 
Ores , 1956-57. 

279. Stevenson, John S., McGill University : 
Hineralogy of the Residue Found in the Lungs 

of Silicosis Patients, 1944 . 

280. Stevenson, John 3., and Caira, ~ - G., HcGill University: 
3tructur e and iiine r alogy of Gallstones , 1956 -

Hfü ~Rr1.L DZPOS ITS 

Bas e Hetals 

281. Anderson, D. J., Univ. of iianito ba: 
Distribution of Cu , Ni, Co, and S in the Cop) er

Nickel Deposits of NorthNester n Ontario and 
Southeast rianitoba , 1956-58; M.Sc . thesis. 
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Assad, R. J., iicGill University: 
Geolo.;y- of the Sulliv~n Cop9er-Zinc Deposits, Quebec 

with special Reference to Temperature of 
3ulphide Formation, 1955-57; Ph . D, thesis . 

Benson, David G., i-1cGill University : 
Lineralogy of the Neu Brunswick Sulphide Deposits , 

1956-58; Ph . D. thesis . · 

Burton, A . D. K., Univ . of British Columbia : 
Structure of Yreka Property, (luatsino, B. C. 

1956-57; M;3c. thesis. 

Carr, J. 1-1. , B. C. Dept . of 111nes: 
Detailed Eap')inJ of Zastern Part of Iron i-iask 

Batholith Ne§.r Kamloops, 1956 
The majori ty of COl))er occurrences are close 

to steep, faulted , elonJaté bodie s of 
ser)entinized picrite within the batholith . 

CarS1·1ell , H. T. , Univ. of British Columbia : 
-Geology and Ore Deposits of Summit Camp, a. C., 

1956-57; M. Jc . thesis. 
3ee abstract in Canadian Hini~ Journal , June, 

1957 , p . 164. 

· Chm·m, B. H": M. , Univ . of British èolumbia: 
Geolo::zy of Willroy Property, Eari. itouwadge Lake, Jntario ~ 

1955-57; M. A. Sc . thesis. 
See abstract in Canadian Mining Joµrnal, 

June, 1957, p . 163. · \ · 

Fyles, J. T . and Hewlett, C. G., B. C. Dept. lunes: 
Detailed study of Structure and Stratigr aphy of 

$al.I)io 1.ead-Zinc Belt; 1951-56. 

Haw ley , J . .i: . , -;ueen ' s University; 
Hineralogy of Nickeliferous Sulphide Ores , 1954-57 . 

See - :rrntergrowt.hs of Pentlandite and 
Pyrrhotite 11

, 2conomic Geol6gy, Vol. 52, No . 2 , 1957 
pp . 133-139 . 

Hawkins , '. L i-icGill University: 
Geology of Goshen Co))er Pro 3pect, Goshen, 

New Bruns,tlck, 1956-57; H. Sc . thesis. 

Holland , Stuart 3 . , B. C. De·)t . of ïiine .s : 
C0_.:JJer Deposits oi .i:shl a nJ Valley Area , B. C. , 1956 . 

J ef.îery, .! . G., licGill University : 
Geolo ;y of Cam_)bell- Chibougamau 1-.1.nes, 

_u:3bec , 1956-;8; ?h . • thesis . 

Ï1acDougal, John F . , i1cGi ll University : 
.;<;:qeri,,1ent s :Oeari.13 m the Genesis of 

3ulphide 0eDOsits, 1952-57; !h • . thesis. 
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294. McKechnie, N. D. , B. C. Dept . Mines : 
Copper Deposits in Vicinity of Nitinat River, 

Vancouver Islani , 1956 . 

295. Miller, R. J. J:.I . , Laval University : 
Geology of Cedar Bay Mine, Quebec , 1956-57 . 

296. Nichol, Ian, Queen 1 s University: 
Trace Elements in Contemporaneous Sulphides 

of Canadian Copper Ores , 1956-58. 
A comparative study to deten:'line partition 

of trace elements in pyrite, pyrrhotite and 
chalcopyrite of sulphide deposits . 

297, Petruk, William, McGill University : 
Study of an Area Along Clearwater River , 

New Brunswick , Including a Copper-Lead-Zinc 
Deposit, 1956-58; Ph.'D . thesis. 

298. Rose, Z. R. , Geol . Surv . , Canada : 
Timagami Island Copper-Nickel-Cobalt Deposits , 1956-57. 
Go :-don Lake - ·.'1erner Lake lückel-Copper-Cobalt Deposits 

1956-57. 
study of the mineralogy and geochemistry of 

these deposits and their associated rocks by means of 
ore and petrographic microscope , X-Ray diffraction 
patterns, spectrographie and c0emical analysis. 

299. Sawyer, J. B. P., Univ. of -vestem Ontario: 
Study of Porphyritic Rocks Fo~nd in Association 

wit h the B~se 1'1etal Ore bodies, Bathurst , 
New Brunswick, 1956-57; M. ·Sc. thesis . 
See abstract in Canadian Mining Journal, June, 

1957, p . 162 . 

JOO. Slipp , Robert M. , McGill University : 
Base Metal Deposits in the Labrador Trough 

Between Harving and Aubreque Lakes , 1953-57; 
Ph J). the sis. 

301. Stanton, R. L., Univ . of Western Ontario : 
Comparative Study of Chemical Featurcs of Sorne Large, 

Conformable Base Metal Orebodies in Australia 
and North Ame rica , 1954-58 . 

Chemic ù and Hineralogical Features of Sorne New 
Brunswick Cop9er- Zinc -Lead Ores, 1956- 57 . 

302. Stockwell, C. H. , Geo l. Surv., Canada : 
Detailed Geologicol Study of the Sulphide Ore Deposits 

and their Host 1iocks in the Bathurst District, 
N.B ., 1955-57. 

JOJ. Thompson, R. M., and Jambo, J . , Univ . of Bri tish Columbia : 
Alteration Products ::it Calumet Mine ) Galcna Hill, 

Yukon Terri.tory, 1955-56 . 
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Trettin, H. P . , B. C. Dept. oî Hines : 
Jtratigraphy and Jtructure of Silver Cup Nine, 

Fer"uson iffea, Lardeau District, :S . C. 

White , ,L H., Univ. of British Columbia: 
iüneral Deposits of the Hi_;hland Valley Area, B. C., 

1955-56. 

Ferrous.Metals 

Auger, P. 2 . , Laval University: 
Hiner ~üographic dt udy of the Iron Formation 

of Ï'Îevr ]uebec, 1956-57. 

Bacon, \1i. ;t .. , B. C. De )t. of i:ünes : 
1-lagnetite Deposits of British Columbia , 1952-56 

Examinations 11ere r,iade of contact metamorphic 
deposits on lforesby Island , Porcher Island, 
Texada Island , an.(! Vancouver Islai.-id ; of taconi te 
de)osits i n the .3icker sediments of Saltspring 
Island and the Ladysmith .u·ea , Vancouver Isl ~nd; 
and of the de?os its contained in the pyroxenite 
of the Tul~neen area . 

Giblin, P . G. , ·.ueen I s University: 
:tïagnetite Ores in Eayo To,mshi), Ontario, 

1956- 58 . 

Gross, ',J. H. and Baldwin, A . B., Univ . oî Toronto: 
1-1. Jtudf of the Leaching o:f Iron Formations, 

1954- 57. 

Eawds ley , J. B. ai1 °i_ Pyke, i. . , Univ . of Jaskatchewan: 
So,,1e Iron Occurrences in .North•Jestern 

::iask.J.tchewa-11, 1956- 58. 

1.cCrea, Charles , J., lueen ' s University: 
Soma Metamorphic Iron formations in Ungava, 

1956- 58 . 

Peach, ? • ,-.. • 2..ncl 3:'.)rin ~, V. , Uni v . of 1J.'oronto : 
Develo:::>ment o.: 2. free Fall ïiayietic 1-iineral 

-.:>e)ar~~.tion .I~uiryment , 1956-57. 

i.lemick, J. il . , ,uebec Je :t . ï.ci.nes (yar t tL1e ), Univ. of 
i-iichi~an: 

3tr atigraphy and ?etrography of the Iron Formation 
at .foss 1-iountain , ~ebec . 
Jee aostract .Jull. i...~ol. joc . ,unerica, 

Vol. 67, No . 12, ? . 1727, 1956 . 
? etro~raphy 0.1· the Gherty 1 ... a.311etic L·on Carbonate 

Iron for ·.-iation of ilJorthern :}uebec. 
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314. Shepherd, N. , and Eoorhouse, \} , ,{., Univ. of Toronto: 
Hineralo3.Y oî iietamorphosed Iron Formation from 

Northern Quebec, 1955-57 
A minerclogical study o" certain unusual 

silicates rich in iron from metamorphosed iron 
formation in the Labrador Trough. 

315. Schwellnus, J. E. G. , Queen's University: 
Structure and Trace Element Study of Iron Ores 

and Protores , Knob Lake De)osits , Labrador, 
1954-57; Ph. D thesis. 

316. Usher, John L. Queen's University: 
Wood Fragments in an Iron Ore Deposit in 

Labrador, 1956-57 
See 11Brown Coal in the Labrador Trough 11 , 

Proc. Geol. Assoc. Canada , Vol. 6, Pt. II, 1954, 
pp. 99-101. 

Other Metals. 

317. Gill, . J. E., McGill University: 
The Col.umbium-Uranium Deposits at North Bay, Ontario, 

1950-
See 11 Niobium-Uranium Deposits at North BaJ, 

Ontario 11 , XXth l•ieeting, Inter. Geol. Congress, 
Mexico City, 1956 (in press). 

318. Gross, ~v. H. and ~lliot, .L J ., Univ. of Toronto: 
Geological Occurrences of Columbium and 

Tantnlum-bearing 1-iinerals. 

319. Hodder, R . i l., Geel. :3urv . , Canadn (part time): 
Columbiu 1 Deoosits and fl.Ssociated Intrusive 

Rocks i~ Nemegos Area, Ont ario, 1956-57. 

320 . Hogarth, Donald D., f'icGill University: 
Hineralogy of Columbiur..1 Deposits in 

~astern Canada, 195J-58; Ph . D. thesis. 

321. Mulligan, R., Geol. .3urv., Canada: 
Geologic a l .3tudy of t he Lithium-Beryllium 

Pegmatites of Lanitoba, 1953 -56. 

322. Sacuta, A., nesearc '.1 Council of daskatche,van: 
Germanium and Ur aniwn in Li__snit e , 1957 

,m investibation of the amount of 
Uraniuï:1 and Germaniw~1 ~Jresent i n Saskat achewan 
li::;nites. 

323 • Trost, · · . it ., runes Br anch, Dept . 1J.ine s and Technical 
3urveys: 

Geochemist r-J of LanJW1.ese DGposi ts , 
1957-58. 
The chel!iistry oi.' t~1e for.,1ation of manganiferous 

deDos i ts i'ron th e decompos ition 0.1 i3neous rocks . 



324, 

325. 

326. 

327. 

328. 

329. 

330. 

331. 

332. 

333. 
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Radioactive Deposits 

Abraham, E. 11., Ontario Dept . 1,ïines: 
olind River Area, Ontario , 1953-

A continuin6 project of areal map?ing 
and study of radioactive occurrences . 

Bell, C. K., Geol . Surv . , Canada : 
Detailed Geologicnl Study and Mapping of 

the Nilliken Lake Area, Sask., with 
Speci al Reference t o the Occurrence of 
Radioactive Deposits, 1954-59, 

ivans, A. H. ; 1,ueen' s University: 
Geology of Cent re Lake Uranium Deposit , Bancroft Area, 

Ontario , 1955-57. 

Gross, G. A., Geol. Surv. , Canada: 
3tudy of Uranium ùeposits in the Ap~alachian 

1le6ion· of Canada , 1956-57. 

Lan3 , A. H., Steacy, H. R . and staff, Geol. Jurv ., Ca.nad-a; 
Laboratory Investigat ions of Sad)les o f .-lad.ioactive 

Substances , 1945-
To maintain a complete inventor-J of all 

occurrences of uranium and thoriur.1 deryosits in 
Canada; field e:x...-=uninations of radioactive 
de)osits ; and the laboratory examination of 
samples of radioactive minerals and ores. 

Lang, A. H. , and Griffin, J . .ï ., Geol. 3urv ., Canada: 
Geology of Canadian Dep'.)sits of Ur aniu.;i and 

Thorium, 1956-58. 

Patchett, J. i ., Univ. of Toronto: 
Study of the Accessory Uinerals of the Ur:miferous 

Conglome rate and ,issociated Sediment s, 
Blind ïüver, Ontario , 1956-58; Ph . D. thesis. 

Piennar, P. J., Que.en ' s University : 
Urmùu:n De_)osits in the r-iississagi Fon:iation , 

Blind River .-i.rea, Ontario~ 1955-58. 

Roscoe, 3 . l'-i ., Geol. 3urv ., Carw.da: 
Investi gation oî .adioactive De~JOsits 

Behreen S,,ult .Jte . ï-iarie and Cobalt, Ont., 
1954-57. 

Jatterly, J., Ont . Dept. r-iines : 
1ladioactive lüneral Occurrences in The Haliburton

Bancroft Area, 1954-56 
See - 11 30:.13 itadioacti ve iiineral Occurrences 

in The Bancroft .irea 11 , Dept . iünes, Geol. t..:irc. No . 2 , 
1955 . 
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334. Shaw, D. 1,. > anû '.:trad. 3tudents , i.ci.iaster Univ.: 
Radioactive Deposits of ~uebec, 1954-

Study of the origin and nature of 
radioactive deposits in t he Grenville 
province, uith particular reference to 
(a) the distribution of U and Th and (b) 
the formation of various suites of lime 
rich hybrid rocks. Various mineral groups 
are being studied by individual graduate 
students. 

335. Tremblay, L. P., Geol. 3urv., Canada: 

336. 

Detailed Geological Study and Mappin.; of 
the Beaverlodge A!"ea, Saskatchewan, 
With Special Reference to rladioactive 
Viineral De)osits , 1952-57. 

Unde:rwood , E. O. and Hale , '. i. E., Univ. of New 
B:runsi·Jick: 

Occurrences of Radioactive Minerals in New 
Brunswick, 1955-57. 

Industrial iviinerals 

337. Baird, D. H., Lee, B • .I., and others, Newfoundland 
De_)t. of Vrines and Resources: 

Industrial Limestones of Newfoundland, 1955-57. 

338. Baird, D. N. , anct Gillespie, C. R. , Newfoundland De~)t . of 
Mines and Resources: 

339. 

Pyrophyllite Deposits of rianuals Distric_t, 
Newfoundland, 1956-57. 

Baird, D. Ivl. and HcKillop , J.H., Newfoundland Dept. of 
•Mines and Resource·s : 

Gypsum De:::,osits of Southwestern Ne11foundland, 
1955-57. 

340. Bourret, P.~. and Lachance, Leopold, Quebec Dept. Mines : 
Industrial 1-Iinerals Investigations 

A continuin.::; pro_sram ,.<fith the purpose of 
advising owners as to the value of industrial mineral 
de _)osits and to furnish information regarding the 
developin3, minin~, milling and marketing of 
their ":lroduct . 

341. Buchanan, .:1. M. , Mines J3ranc l1, De:9t . hines and 
Technical Jurveys: 

Distribution of Lithium in 3podumene-bearing 
Pegmatites, 1956-57. 



342. 

343 . 

344. 

345, 

346. 

347, 

348, 

349. 

350. 

351. 
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Clifford, P., Geol . 3urv., Canada ( N.R.C. Postdoctorate 
FelloH): 

nelation of Gra~ite to Format ion of Asbestos 
in the Easter n Townshi:r,i s oi ·;,ue bec, 
1956-57). 
l'ior k is lar 6ely petrographic; it suggests that 

ap)arent parallel distribution of a sbestes and 
granite bodies is fortuitous and that the 6ranites 
are the product of metasomatism oî arenaceous 
secliments . 

Dean, R. S., licGill University: 
Study of' the Llr.-~stones of the Lorraine and Richmond 

Grou.Js , ~uebec, 1956-58; Jvl . Sc. thesis. 

Deane, R. . B. , Univ. of Toronto; 
Origin, Properties and Uses of Varved Cla;ys , 1955-58. 

Gill , J . .2: ., iicGil l University : 
(111ar~~ _Deposits at 3t . ùonat , ~l..l.ebec, 

1952-

Haw, V. A. , Nines Branch, Dept . l·iines and Technical Surveys : 
Behaviour of Volatiles on t hd &-pansion of Clays, 

Shales and Perlite , 1955-
Petro._5raphic Studies oî Rock for Use as 

Ag~regate, 1956-

Ho6i, t·J. A., i,lCGill University: 
Building and Industri al Stones of Eastern . . 

Canada, 1954-57; Ph. D. thesis. 

Kupsch, i l. O. , and Thorvaldsen, T. , Saskatchewan 
Research Council: 

3tur3eon Lake Marl Deposit 
The geology, qp:antity and quality of the 

deposit and the use of the marl as a raw material 
for the manufacture of Portland cernent; completed 1956 . 

ï1cCammon, J . ':l . , B. C. Dept . of 1-iines: 
Ll,11.estone Occurrences of Southern Vancouver 

Island and the Lower Hainland between 
Pouell Riv e r and Hope, 1956. 

Sacuta, A., Saskatchewan Researc h Council : 
Li.:;htweight Ag~re:;ate Fro .. 1 Saskatchewan Clays, 1956 

An investi .;;J.tion of the suitability of 
claJs fro .n various parts of the province f or t he 
~Jroduction of lightueight ag~regate. 

Sanford, Bruce, Geol . Jurv., Canada: 
Geoloey of 3alt ùeposits at Ojibway, Ont., 

1956. 
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352. Sund, J.O., and Greiner, hugo, Univ. of New Brunswick : 
Sedimentology and Stratigraphy of the 

New Brunswick Gypsum Deposits, 1956-57. 

3 53. ïiilliamson, D. H. , Newfoundland Dept. Hines and Resources : 
St. Lawrence Fluorspar Deposits, 1955-57 . 

Petroleum 

354 . Belyea, H. R. , Maxwell, J. A., Wanless, R. K. , 
Geol. Survey ; Canada: 

Isotopie Studies of Sulphur from Canadian Petroleum 
Deposits, 1955-
To determine whether systematic variations in 

the isotopie composition of sulphur derived from 
petroleum bearing strata, oilfield waters, and 
petroleum can be used to aid (1) in correlation and 
dating of strata at, and near petroleum bearing 
horizons and (2) in determining the source rock 
from which petroleurn in various fields was 
originally derived . 

355 . Belyea, H. R. , Geoll. Surv., Canada : 
Petrographic Study of the Upper Devonian Reef-bearing 

Woodbend Group of Central Alberta, 1953- 57 . 
A study of the micro features of reef and 

non-reef deposits to obtain information on type 
porosity anà other characteristics needed for a 
better understanding of the causes of accumulation 
of oil and gas . 

356. Caley, J.F . , and Sanford, Bruce, Geol . Surv . , Canada: 
Geology of Oil and Gas Deposits in Eastern Canada . 

Presented at International Geological Congre§g, 
Mexico CitJ, 1956 -

357. Clark, T. H., '}uebec Dept. Mines (part time), HcGillUniv.: 

358. 

359 . 

360 . 

Oil and Gas in the St . La:wrence Lowlo.nds of Que bec 
See Bull. Can . Inst. Min. Netallurgy, 

Vol . 49, No . 531, July 1956 . 
Stratigraphy, 3tructure and Zconomic Resources of 

the Palaeozoic Rocks of the St . Lawrence Lowland, 
1938 . 

DeBlois, R. , 
Deep 

Roy, R. and Clark, T. H. , Quebec Dept . Mines : 
Borings Investi6ations in the Province 
A continuing pro 3ram of the l ogging of 

borings for oil and gas in various parts of 
province . 

of Quebec . 
deep 
the 

Flen:.ùken , il . R. , Univ. of -,1est3rn Ontario: 
Monographie Study of the Litholosic Character of the 

Viking Sandstone of Alberta, 1956-57; M. Sc. thesi 

Francis , D. R. , Saskatchewan Dept . Mineral Re sources: 
Jurassic and Cretaceous Oilfields of Southwestern 

Sas1:.:1tchewan, 1953- 57 . 
See "Juras sic Sediments of Saskatche-.ra.11 11

, 

Sask. De·-:it. Ein . B.e::;ources, Re~-:iort ,:.:i . 13, and 
11 Jur1.s.3i~ Strati;ra:)hy oi' the ,filliston Basin Area. 11

, 

Sa..,~ . . ùc .Jt . 1-iln. R.e3ource:J_, fle:)t. )o . 13. 
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Hayes, Z. W., Saskatchewan Dept. Miner al Re sources: 
GeoloB;Y of Mississippian Oilfields in Saskatchewan, 1956-

Kupsch, W. O. and Wild, J . , Univ. of Saskatchewan: 
Submask Geolo2Y , 1956-

See 11 Submasl:: Geology in 3as j:(atchewan11 , 

First International ~1illil3ton Basin Symposiu.m., Vol. I (in press) . 

Rogan, D. , Univ. of Saskatchewan: 
Reservoir Characteristics of t he Viking Sand of the 

Smiley-Dewar Field, 1956-57. 
Heasurement of air and liquid penneabilities, 

capillary pressures using mercurJ injection . 

Sanford, Bruce , Geol . Surv . , Canada: 
Elevations of Wells Drilled for Oil and Gas in 

Southwestern Ontario, 1951-
To assist in the interpretation of the 

structure and stratigraphy of the productive oil and 
gas formations . 
Oil and Gas Fields of Southwestern Ontario , 1952 . 

Sikka, D. B., McGill University: 
Radioactivity Associated with Oil fields , 1955-58; 

Ph . D. thesis. 

Stansberry, Gerald F . , Univ. of Alberta: 
Viking Sand of Alberta, 1956-57; M. Sc . thesis . 

Coal and Peat 

Blanchard, J . E. , Nova Scotia Research Foundation: 
Energy Released by Bumps in the Springhill Coal Mine Area,N.S., 

1956- 57. 
Being done in co - operation with the Dept . Mines and 

Technical Sûrveys . 

Brown, A., Hacquebard, P.A., and Norris , D. K. , Dept . of Mines and 
Technical Surveys . 

Investigation of Sudden Release of Stress in Coal Mines, 
and Ore Extraction Problems in Metal Mines, 1950-
See 11Rock Pressure Studies in the Mines of Springhill, 

N. S. , 11 , Bull. Can. Inst . Min. and Metallurgy, June, 1956. 

Hacquebard, P. A., Geol . Surv., Canada: 
Petrography and Spore Analysis of Coal, Mainly from 

Nova Scotia, 1948-

King, L.H ., Geol . Surv., Canada: 
B~iquetting Studies, 1955-. 

By use of suitable solvents and pressures, to 
develop an economical :nethod of makin6 corrm1ercially 
acccntable bri quettes fro;n Hova Scotia or other slack coal. 

Hont3omor_;-, D. S., and Goodsj_J2ed , F. , Mines Branch, Dept . Mines 
an' Technical Surveys: 

Infra-red Absorption of :3itu.:ùnous Su"ostances , 1951-
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372. Sa;uta, A., Saskatchewan Research Council: 
An Investigation of the Amow1t o î Uranium and 

Germanium in Saskatchewan Lignites, 
1956-57. 

373 . Swartzman, E., Burrough, E. and Hacquebard, P. A., 
Dept. Mines and Technical Surveys: 

Study of Coking Characteristics on La.boratory 
and Plant Scales of Coal Sections in 
Relation to Petrographic Constituents, 1956-

374 , Usher, John L., Queen's University: 
·~ Wood Fragments in an Iron Ore Deposit in Labrador, 

1956-57 
See ·11 Brown Coal in. the Labrador Trough 11 , 

Proc . Geol, Assoc . Canada , Vol. 6, Ft . II, 1954, 
pp. 99-101. 

375. Winer, A., Saskatchewan Research Council: 
, , St u.dy of Yields of Low Temperat ure Tars from 

Saskatchewan Lignites. 

-.~ · General Pro blems • 

376 . : Assad, R. J., Que . Dept. }-Iines (part time), McGill Univ.: 
Examination of ·Minit12: Properties in the Chibougamau 

District, Que . 

377 • Berrange, J evan P. , J.vicGill Uni y . : 

37~-- Blais, 

) . 

Dispersion of Certain Metals from VJ.ineralized 
Zones... in a Glaciated Precambrian TerrE!in, 
as Indicated by Humus and Moss, 1955-57; 
M. Sc. the sis. \~: ... 

Roger, Quebec Dept. Mines: 
Geology and Nineral Deposits on the North Shore of 

the St . Lawrence River, ·~ue . 
Paper presented to Prospectors and Developers' 

Association, Annual Neetin__;, Toronto, 1956 . 

379. Dugas, Jean ) Quebec Dept , Mines: 

380. 

-~ Ex.amination of Minin6 Properties and Development 
in Rouyn-Noranda District, ~2ue . 
A continuing program of investigation of 

mining properties and development work carried out 
from year to year. 

Compilation of Geology of t he Rouyn-Noranda Dist
rict, Que . 
A continuing proi;ré!ID; maps are issued on 

the scale of 1 inc;1 to 1000 feet. 



380. 

381. 

382. 

383. 

384. 

385. 

386. 

388. 

- 128 -

Ermengen, 3 . V., Quebec De~t . Mines (part time), 
i-icGill University: 

Investigations of Geochemical Prospecting Methods 
in tho Chibougamau District, 
•~uebec, 1955-57 . 

Gilbert, J. 2 . , Quebec Dept . Hines : 
· Exa.rriination of Mining Properties and Development 

in the Hontreal District, ~Lue . 
A continuing program of ' investigation of mining 

properties and development work being carried out 
from year to year. 

Grenier,?. E., Quebec Dept. Mines : 
Examination of Hining Properties and Development 

in ,!Ue bec Di strict , :~e . 
A continuing pro~ram carried out from year 

to year. 

Gross , ï,J . H., and Jackson, ï·l . H., Univ. of Toronto: 
Origin and Significance of Cross Folds as a 

Fundamental Geological Structure and Guide 
to Ore, 1955-58. 

La.tulippe, :tvi ., Quebec Dept . }ünes: 
Exa1ri.nation of :tvüning Properties and Development in 

the Val d 10r Distr ict, 1ue . 
A continuing progr~n being carried out from 

year to year . 

Compilatiô.n of Geology of the Val d 1 Or District 
A continuing program; maps are issued on the 

scale of 1 inch to 1000 feet. 

iicGlynn, J. C., Geol. Surv ., Canada: 
Mineral Industry of the liai nland of the Northi·1est 

Territories, 1954-

Palmer, H. C., Noxham, R. L ., and Koeller, G. F., 
Geol . Surv . , Canada (part time): 

Geochemical :ï:!:xploration of Southwest·érn Nov·a Scotia , 
19 56- 57. 
&-ploration by geo·chemical means to locate 

and outline areas likely to contain valuable deoosits 
of base or other metals . 

Pearson, ·.r . J., Saskatchewan Dept. r-unes and n.esources : 
Detailed Mapping of }üneral Deposits iforth of 

Lac La Ronge , Sask ., 1956-57, 
A compilation of structural and mineralogical 

data over small areas that show promis e as base metal 
prospects . 

Thompson, R. H., Univ . of British Columbia: 
Mineralogical Studies of Ne1·1 Hineral Discoveries in 

British Columbia - a continuing project . 
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389 . Trottin, H. P., Univ . of British ColQ~bia: 
Regional Framework and Structural Ore Control 

at- Silver Cup Mine, Lardeau Area, B.C.; 
M. Sc . thesis . 
See abstract in Canadian Mining Journal, 

June, 1957, p. 164. 

INVENTORIES, ETC. 

390. Division of Fuels and Strat igraphie Palaeontology, 
Geol. Surv ., Canada : 

Maintenance of Palaeontological Collections. 
The cataloguing, care, and storage of fossils 

collected by officers of the Geological Survey 
or acquired from other sources; and the preparation 
of exchange material sent to and .received f rom 
other institutions . 

391. Faessler, C., Universite Laval: 
Cross Index of Geological Illustrations of Canada , 1944-

See 11Gross Index to the Maps and Illustrations 
of the Geologica.l Survey and Mines Branch of Canada , 

. 1843-1946 11 , Vol. I and II published 1946 by Laval 
University; First supplement, 1946-56 publisHed 1956; 
Vol . III Geological Illustrations Published by Ontario 
Dept. Mines , 1891-1955; Vol. IV- Geological Illus
trations published by CJuebec Dept . Mines, 1898-1956 
(in preparation) . 

392. Lang, A. H., Steacy, H. R. and Staff, Geol. Surv ., Canada: 
Laborator1J Lnvestigation of Samples of Radioactive 

Substances and Filing of Information on All 
Kné~m Occurrences in Canada . 
~e objective is (1) to maintain a complete 

inventory of all occurrences of uranium and thorium 
deposits in Canada obtained under the regulations of 
the Atomic Ener~y Control Board , by field Examination 
by officers of the Geological Survey, and the labor
atory examination of samples submitted and (2) to aid 
in the discovery and exploitation of deposits by 
supplying information gained from the laboratory 
examination of sa.mples . 

393. Mineral Deposits Division, Geol. Surv., Canada : 
Econorr~c Geology Files, 1940-

The objective is to file all published authentic 
geological information on all Canadi an occurrences of 
economic metals or minerals; to cross index these 
files so that the information is readily accessible; 
to file all geological maps ; and to prepare for pub
lication maps and r eports showing the distribution and 
mode of occ~rrence of specific metals or minerals. 

394 . Sinclair, G. W., Geol. Surv., Canada: 
Prep.o.ration of Catalogue oî the North A.i-nerican 

Devonian Fossils Conul ari dae , Tentaculitijae, 
Hyolithidae, 1956-
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PALAE0B0TANY 

Bell, ;·[. A. , Geol . Surv . , Canada 
Cretaceous Floras of '. Jestern Canada, 

1953-56. 
A study based on collect ions gathered by 

off icers of the Geological Jurvey between 
1G83 and 1950 . 

AGe of t he Union FoF.mation of the Canso Group 
· in the ~:cea from Truro to ï1Je11 Glasgow, 

Nova 3cotia, as Determined from a 
Study of Fossil Plants, 1954-56 . 

Fry, W. 1 . , Geol. Surv . , Canada : 
Tertiary Flora and Stratigraphy of Southern 

British Columbia, 1954-56. 

Fry, J . 1 . , and hcla.ren, D. J ., Geol. 3urv ., Canada : 
3tudy of Certain Celluiosic Filaments 

iithin Various Devonian Llmestones 
from Alberta , 1954-56 . 

PALAE0NT0LOO.Y 

Best, R. V. , McMaster University: 
R.evision of 0lenellid Trilobites of North 

Alnerica, 1956- 57 . · 

Carter, G. F. E. , McGill University : 
Palaeozoic 0stracoda of the St . Lawrence Plain, 

1955-57; Ph .D. thesis. 

Copeland , N. J ., Geol. Surv., Canada : 
0stracoda from the Up) er Silurian 

Stonehouse Formation, Ar i saig , N.S . , 
1957 , 

Fritz, E . A., University of Toronto : 
Bryozoa (mainly Trepostomata) from the 

Ottawa Formation of the 0ttaua -
Jt. Lawrence ù:>wlands , 1954-56 . 

Fritz, 1-1 . A. , and ,[aines, R. :l . H. , Univ . oî Toronto: 
Strornatoporoids from the Up)er Abitibi 

River Linestone, Coral Rapids , Ont., 
1954-56 
See Proceedings Geol . Assac. Canada 

Vol , 8 , fovember, 1956. 

Green, rl.obert , R.esearc:1 Council of Alberta: 
Hicrof aunas of the i•iississippian of 

Alberta, 1956-
Present work is confined to the Banff area; 

it is hoped to eÀ-tend it across the Plains region . 
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Greggs, Robert and Okulitch, V. J . , ·univ . of B. C. : 
lfashington Archaeocyatha from Colville, 

and South fork of the 
1949-57. 

Sabno River, B. C. 

The study of the 1.rchaeocyatha from 
the La.va Cambrian O J.' the Cordilleran rle::;ion is 
a continuing :Jro ject. See abstract in Canadian 
Mining Journal, June 1957, p . 163. 

,Kawase, Yoshio and Okulitch, V. J. , Univ. of 
British Colmnbia: 

, . 
Archaeocyatha f rom the Cambrian oî the 

Yukon, 1955- 56 . 

Lan::;ston, lvann, Nationâ.l l\foseum of Canada : 

, . 
- ' 

Shell of Basilemys Varialosa (CoJe), 1954- 56 
-~ description of an unusually complete 

shell of a l ar3e upper Cretaceous turtle from 
Alberta and a revie·,1 of the ;_Jreviously 
described s::ecies 0.1 Bas.ilemys; published in 
Bull. Nat . Huseum, Canada·, No . 142, pp . 155-165 , 
1956 . . 

3ebecosuchia, Cosmopolitan Crocodilians? 
A review of the older literature suggests 

t hat this order of crocodiles Nas Hidely 
distributed on several continents du.ring the 
Tertiary and not confined to South America; 
published Am . Jour . Science, 1fovember, 1956 . 

Upper Cretaceous Dinosaurs of ~laoama, 1955-56 . 

Permean Vertabrates of Ne,1 l1iexico, 1949-57 
The tèsults of this study are expected 

to _}rovide a basis for strati.:;;raphic correlation of 
terrestrial Permian redbeds 00th in and outside 
Nort;1 Ame rica . 

Tertiary Crocodilians of South A.nerica, 1953- 57 
A study of the collection of fossil 

crocodilian rr1_3.terial fro:,1 Jou.th America at the 
University 0i California is eA-pected to J lace South 
Arnerican Tertiary crocodil ian systcmatics on a 
firm basis . A history of neotropical crocodilians 
based on the palaeontolo6ical record should result. 

An Armoured Dinosaur Sk:Ull from Alberta, 
1956- 57 . . 
Study of the most 1Jerfect known sku.11 of 

the 3iant Up:)er Cretaceous armoured dinosaur 
Ankylosaurus should increase our knmlledge of the 
detailed cranial anatomy oî these creatures. 

4G7 , NcLaren, D. J., Geol. Surv ., Canada: 
Revision of t he Type Species Synatophylum 

Sb1_)son , 1956-57. 
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Rice, H. M. A., Geol. Surv., Canada: 
Study of the Geolo6ical 3urvey of Canada collection 

of Fossil Insects to Identify the Species , 
Describe the.:i and Consider their 
Stratigraphie Significance, 1955-

Russell, Loris S., National Nuseum of Canada: 
The Cretaceous Reptile Champsosaurus Natator Parks, 

1954-55. 
A detailed description of the skull and otper 

skeletal _)arts of this fossil reptile, based on 
speci.i~ens from the Cre}aceous of Alberta, in 
National l-iuseum of Canada . See Bull. Nat . Mus . 
Canada (in press). 

Mollusca from the TertiarJ of Princeton, B. C., 
1955-56. . 

Non-marine Hollusca from the North Park Formation 
of .3aratoga, Wyoming, 1955-56 
lfa.nuscri-ot submitted to Journal of Palaeontology, 

March, 1956. -
Paleocene Ma.mmal Teeth fro.n ilberta., 

1955-56. 
A description of fossil teeth from the Poskapoo 

formation of Alberta; Bull. Nat. Hus . Canada (in press) • 
Creta.ceous Non-marine Fa.unas of Northwestern North 

America, 1956 
A review of the non-marine molluscan and 

vertebrate faunas with the proposal of provincial 
sta2;e terms for the stratal equivalents; presented 
at the Int. Geol. Congress, Mexico City, 1956. 
Tertiary Mammalian Faunas of Southern Saskatchewan, 

1948-58. 
A collaborative project between the 

University of Toronto , Royal Ontario Museum and 
National Euseum of Canada involving the systematic 
treatment of the Eocene, Oligocene and tiiocene 
mannnalian faunas. 
Age of the Hand Hills Conglomerate, Alberta, 

1956-57. 

Sine lair, G. H. , Geol. Surv . , Canada: 
Cat alogue of the llorth AaiericJ.n Devonian Fossils 

Concularidae , Tentaculitidae, and Hyolithidae, 
1956-

Stearn, Colin '.[ ., McGill University: 
Stromato~)Oroids of t he Fairhol.üle Formation, 

Alberta, 1955-57 . 

dtelck, C. R., University of Alberta: 
Albian 1-ücrofauna, 1950-57 

See 11:t-iiddle Al'üian Foraminifera 11 

Rept . No . 75, Research Council of Alberta . 
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41.3. Tozer , .t:!; • . T., ~Geol. Surv., ·canada : . 
Triassic PelecY::)od and Ammonite Faunas 

f rom Southern Yukon ancl 3out hwestern 
British Côlumbia , 1954-56. 

414. ·.!all, J . H., Research Council of Alberta: 
i-i.icrof auna o:iî: ,t he. Exshaw Format i on; 

1956-5EL . . . . 

415. 

416. 

417. 

:l .. ' 

418. 

P~TROLOGY AND P2TROGRAPHY 

Albérta 

Belyea, H. R. , Geol . Surv ., Canada : 
Petrographic Study of Upper Devonian Reef-bearing 

.!oodbend Group of Central Alberta, 195.3-57. 
To obtain information on types of -

porosit y and other charact eristics . 

Flenniken, ;[. R., Univ .. of vlestern Ontario: 
Lithological Char~cter of the Viking Sandstone 

of Alberta ; H. Sc. thesis. 

Ritchie, W. D., Univ . of Alberta: 
KneehIÏls Tuff of Alberta, 1956-57 ; 

. M,Sc . t hesis; 
Zircon separates have been extracted for 

age dating. 

Usher, John L., Queen's Univers i ty: 
Petrography of Upper Devonia.n Rocks in the 

Rocky Lt s . of Alberta , 1956-57 , 

419 . Zwartendyk, Jan, McGill University : 
Petro ~ra:9hi c study of t he Gr anite .Iash in the 

Clear Hills Ar ea, Alberta , 1955-57; 
i-i . Sc . thesis . 

British Columbia 

420. Christie , R. . L., Geol . Jurv ., Canada (part time), 
Univ . of Toronto: 

Plutonic Rocks of the Coast Range Batholith 
i n t he î3ennet t Ar ea, B. C., 1951-57; 
Ph .D . • t he sis. 

421. McTaggart, K. C., \Jhit e, 1.1. B., and Thompson , d .. 1,., 
Pet rology of Rocks of t he ,Iighland Valley , B. C., 

1956-57, 



422. 

423. 

424. 

425. 

426. 

427. 

428, 

429. 

430. 
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Manitoba 

Milligan, G. C., Manitoba Mines Branch: 
Metamorphism and Structure, liYnn Lake, 

Hanitoba , 1954-57. 

New Brunswick 

Loudon, J. R., and ivioorhouse, W. W., Univ. of Toronto: 
Porphyries and Porphyry-like Rocks from 

Ne,-r Brunsiv.i..ck, 1955-58. 
See abstract in Canadian l1ining Journal, 

June, 1957, p . 162. · 

Saviyer, J. B. P., Univ. of ··festern Ontario: 
Some Petrogenic Aspects of the Porphyritic 

Rocks of the Bathurst Area, N.B., 
1956-57; M.Sc. thesis. 

Sharpe, J, I. and 1-IacKenzie, G. S., Univ. of 
New Brunswick: 

Variation and Structural Relationships of 
Mt. Chrunplain Granitic Rocks, Hampstead Area, · 
N. B., 1956-57, 

Newfoundland and Labrador 

Bahyrycz, G. S,, NcGill University: 
Geology of Grey River Area, Newfoundland with 

Special Reference to Metamorphism, 1956-57; 
1- . Sc . thesis. 

Czrunanske, Gerald; Queen 's University: 
Ultra.basic Mass, Birchy Lake , Newfoundland, 

1956-57, 
A geochemical study of a serpentenized 

ultra.basic rock in the vicinity of granitic intrusions. 

Williruns, A., Memorial University of Newfoundland : 
Basic Complex at Tilting, Newfoundland, 1956-57. 

Oritario 

Allen, C. M., i-Iount Allison University: 
Geology of Gooderham Nepheline Pegmatites , 

1951-57. 

Appleyard, E. C., Queen •s University: 
The i-Iolf Ne9heline Belt East of Bancroft, 

1957-58. 
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431. Ar:.:1strong, H. S ., and Grad . .;tudents, .. chaster Univ .: 
1-iedina .:3andstones i n t he lüagara Peninsul a , 

1951-57. 
A study of th e earlj Silurian sedimentation 

of t hi , region to ascertain t he nat ure of the 
source rocks . 

432. Ginn, 11 . H. , Ont . De)t. i-~ines (part tµne) , Univ . of 

• ,J 

Toronto. 
Granites Behreen Sudbury and ï3lind ,üver, 1956-53; 

Ph.D. t'.1es i s . 
s-1. study of the j_Jetrogra:_:)hy and accessory 

minerals of the granites and their rnine r a logical 
and s '.:. r 'Jctural relationships t o the ôruce .:ieries . 

Hodder, R • . l ., Geol. 3urv ., Canada (part time) 
Columbriu::, DeD')Si ts and Associated Intrusive 

Rocks in the Nemegos ÀrGia, 1956-57; 
Ph .D. thesis . 

434 . Moorhouse , vl. W. , Univ. of Toronto: 
i.:ineralogical, Textural and Spectrochemical 

Jtudy of the Gunflint Iron Formation of the 
Port : rthur Region, 1950-57 . 

. , Concretions from the Rove slate, 1951-57 

435 . 

A chemical and petrographic study of an 
unusual series of calc~reous concretions, 1951-57. 

Neczkar, E., Univ. of Toronto : 
Paragenes i s oî t ~\e Rock Forming : ïnerals of the 

Nep·.1aline 3yenite and Ad jacent ,Jal l rocks 
Near Memegos, 1955-57; ïvi.A . the sis. 

436. Peach, P . A., Univ . of Toronto: 
Relationships oi" Grenville Gnei ssès and Mignatites 

to Pe3J11atites, 1953 . 

437 , Phemis t er, T. G., ùnt . ùept. Eines (part time), 
Aberdeen University, .:3cotland: 

Vi.etamorphism at t '.10 Grenvi l le Contact in the 
· Suc.1.bury A.rea , 1956 -

438. 3acl.ler, J . F ., .ueen I s Univ . : 

439, 

The Onwatin slate, Sudbury Are.a , 1956-57; 
A detailed _)e trographic and che . .lical 

study based on drill core from the formation . 

3aha, A. l'-: ., Univ. of Toronto: 
..Jt uùies on the r-10de of Emplacement of .:3ome 

Grani tic Plutons, !Ias tir.16s County, 
1955-57, Ph .D. thesis . 

440. .3::û th, / . G. and Hopkins , J. it., Uni v. of Toronto: 
?etrographic Jtudy of Intrusive _Diorite îrom 

Lake Temagami, Ont . , 1956-57 . 

i. .. 

. ' l'•,': 



44l 

442. 

443. 

444-~ 

445. 

446. 
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Wynnt>-Ed.wards, H. d .• , Queen I s Uni v. ; 
Structure and Petrogenesis of the 1vestport and 

other Plutons in the Grenville Subprovince, 
Ontario, 1955- 58. 
The study of the rJestport pluton has been 

completed j study of other plutons will 
continue. 

-}uebec 

Beland, Rene and Miller, Robert, Universite-Laval: 
Petrography of the Chibougamau Anorthosite, 

1956-57, 
Feldspar will be cooked in various solutions 

at temperatures around 500° C and pressures of 
100 to 500 atmospheres in an attempt to reproduce 
alterations observed in anorthosite near ore zones . 

Clifford, P., Geol. Surv., Canada (N.R.C. Postdoctorate 
Fellow): 

Relation of Granite to Formation of Asbestos in 
the Eastern Townships of rru.ebec, 
1956-57. 
tfork is largely petrographic; it suggests 

that apparent parallel distribution of asbestos 
and granite bodies is fortuitous and that the 
granites are the ?roduct of metasomatism of 
arenaceous sediments. 

Emo, W. B., i-lcGill University: 
Gneisses of the Wocouno Lake Area, .:}uebec, 

1955-57; ?h .D· .• thesis. 

Ezeani, Chuba, Universite Laval: 
Petrology of Sorne Anorthosites and Gabbros 

,., of the Lake .3t. John Ârea, 1956-58; 
Ph. U thesis . 

Forrester, M. R., Univ. of . -estern Ontario: 
The Ultrabasic Mineralized ôody at Lake Renzy, 

Quebec , 1956-57; M. 3c . thesis. 
3ee abstract in Canadian Mining Journal, June, 1957. 

p. 162. 

Godard, J. D., ïi:cGill University: 
l[;neouJ Rocks of dt . Hilaire, -~uebec, 

1954-57; Ph .D, thesis. 

Horscroft ; F. D., l•ïcGill University; 
Petrology of the Gabbros in the Volcanic 

Assemblage at Chibougamau, ~ue . 
1955-57; Ph . D. the sis. 

Earleau, R. A., Univer.site La.val 
Geology and ?etrogrf.Why of the Wo burn 

1\.rea , .uebec, 1956-58; Ph.t'. thesis . 
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41+9 . Remick, J . H. , Quebe c De9t . i-ünes ( part time), 
Univ . of Hichigan: 

Stratigraphy and Petrogr aphy of the Iron Formation 
at Ross Lake, ~uebec 

Petrography of the Cherty i•iagnetic Iron 
Carbona te of Northern •.1uebec. 

Saskatchewan 

450. Cumrnin,3 , A. D. , and ?rancis, D. R. , Saskatchewan 
Dept. Mineral Resources : 

The Cantuar Harker Bed, 1956-57 
h lithologie and faci es study of this · ) 

marker bed in southw~stern 3askat chewan. 

451. Froese, Edgar, Univ. of Saskatchewan : 
Netamorphosed Jediments in the Foster Lake 

Area, No rth,__, rn S.'.1.sk ., 1955-56; N. 3c . thesis . 
A petrographic study of bioti te and hornblende ,i> 

gr anulites, calcareous meta:norphics, and garnet-
cordieri te-sillima:ü te gneis ses, and their 
granitized e quivalents . 

452. Fuller , J . G. , Saskatchewan De?t , Mineral Resources : 
MississipJ i an Petrology and Stratigraphy, 

1954- 57 , 
See 11Mississippian Rocks and Oilfields. 

in Southeastern Saskatchewan 11 , Rept. 19 , 
Sask . Dept. Mineral Resources. 

General Pro blems 

453 . Bradsha,·r, B. A. , Univ . of Toronto: 
Petrographical Comparison of Lake Superior 

Iron Formations , 1954-57; Ph ~ D. thes~s 

454. Gorman, JJ . l; ,, and Deane, R. E . ,; Univ . of Toronto : 
:îeatherin2; or Rocks and iùne rals , 1956-61. 

455 . Hacquebard, P . A., Geol . ~urv . , Canada: 
Petrography and Spare Ana lysis of Coal, 

i\iainly .from ifova Scotia, 1948-
The snore as semblage in coal from the 

South Nah~ni tliver area was studied in 1955- 56 . 

456 . Ha,:, V. A. , 11ines ] r anch , Dept. Hines and Technical 
Surveys: 

457 . 

Petrographic Studies of Rock for Use as 
Ag;regate , 1956. 

Hoffer, A. A., Univ. of Toronto : 
Com~~rative 3tudy of Textures in Orthoquartzites, 

1956- 57; h.h . Sc. thesis . 
To deter:_line the relative importanc e of 

recryst:1llization in situ anJ adctition oi silica from 
e:x.-ternal 3om·ces in the development of t Y!:)ical 
quartzite te:;tures . 



458. 

459 . 

460. 
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463. 
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McTaggart , K. C., and Greenwood, H., University of 
British Columbia: 

Study oî Zoning in ?eldspars , 1956-57. 

Murthy, M.V . N., Geol. Surv., Canada (N • .a. . C. Post
.ûoctorate Fellow) : 

maluation of the Zircon Method of Age 
Deter-inination of Granites, 1956- 58. 
It has been shor.m that some 2,-ranites 

contain more than one type of zircon and from 
physical characterist ics the origi ~ of each 
tYPe may be infer red . .. Age is being determined 
by several methods to check the relative 
accuracy of each; and petrographic studies 
will assist in the interpretation of the 
ap:Jar.ent ages • 

Shaw, iJ . M. , McMaster University: 
•leochemica.l Jtudy of Scapolite Mi.nerals, 1956 

Includes spectrogr aphie ~nalysis of 
minor and major elements and petrographic 
study of errvironment and origin. 

Shaw, D. i:. · and Moxham, L. , HcHaster Univ . : 
Geochemical and Petro6raphic Study of 

Pyroxenes Developed in Skarn and 
Hybrid Rocks Associated with Radio 
active Deposits in the Grenville 
Province , 1956 . 

Thompson, R. M. and Jambor, J . , Univ. of British Columbia: 
Alteration Products at Calumet Nine , Galena Hil l , 

Yukon Territory, 1955-56 . 

PLë::I3TOCENE GBOLOGY AND WATER SUPPLY 

Alberta 

Farvolden, R. N. , Research Council of Alberta: 
Groundwater Surveys in Alberta, 1956-

To assemble data on the groundwater 
resources of Alberta and supply information 
to communities short of water. 

Gravenor, C. P. , Bayrock, L. A., and ElLrood, B., 
~esearc~ Council of Alberta : 

Mapping of 3urficial Deposits in Zast-central 
Alberta, 1954-
See- "Glacial Geology of Castor District, 

Alberta 11
., Pub. 56-2) rtesearch Council of Alberta 

and 11Trenches in Zas·i:. -c entral Alberta", Pub . 56-5 , 
Research Council of Alberta. 



466. 

468. 

Stalker, A. H. , 
11 Dead 
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Geol. Surv ., Canada: 
Ice 11 Plateaux in Al berta, 19 55-56 
Surficial ûeposi ts of the l-1@1eod Hap-area 
( .Jest-Half) 1 inch to 4 mile s , 1956-57. 

British Columbia 

. Fyles, J. G • ., Geo . . 3urv., Canada: 
Surficial De~osits of the Coastal Lmüand 

Along the East Coast of Vancouver Island, 
1956-58. 

Holland, Stuart, S., B. C. Dept . of Eines: 
Studies of Landslides Along the P.G.E. Railraod 

at Peace River Bridge and Elsewhere Along 
the Line; Prelimi.nary Investigation at 
Proposed Moran Damsite •· 

Nasmith, H. W., B. C. Dept . of i1lines: 
Groundwater Investigation in Okanogan Valley, 

1955-56. 
liuch 0.1 1956 llas s)ent in completing studies 

of the glacial geology . A recent fall of volcanic 
ash may prove a useful marker in studies of soil 
development, rates of sedimentation, climatic 
changes as indicated by pollen analyses, and 
possibly in the study of archaeological sites . 

Manitoba 

469. Elson, J. A., i•icGill University: 
3urficial Geology of :3outhwestern i:ianitoba, 

1948- 57 
Studies inclucle history of Lake Agassiz 

and glacial fe atures such as washboard 
moraines and boulcler pav3ments. 

New Brunswick 

470 • Lee, H. A, , Geol. Surv .. , Canada : 
Pleistocene and Recent Deposit s of the St . John 

River Valley Bet\1een .Gd.'Tlunston and 
Fredericton, 1953-58 . 

Newfoundl and 

471. Henderson, E. P., Geol. JUrv ., Canada: 
Surficial Deposits ol' Conception iJay 

Map-area, 1 inch to 4 miles, 1956-57 

4 7 2 . J ennei,s, S • E. , Geol. 3u~ -v. Cane.da 
JtuJy of Late Pleistocene Phenomena in 

2.::i.st Central Neufoundland, 1956-57. 
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474. 

475. 

476. 

477. 

478. 
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Nova Scotia 

Cameron, H. L. and MacNeil, R. H., Nova Scotia Research 
Council Foundation: 

Preliminary Pleistocene Land Form Map of 
Nova Scotia, 1951-57. 
Map compiled from 1 inch to 4 mile and 1 inch 

to 1/2 mile maps and submitted as contribution to 
Pleistocene Map of Canada being compiled by 
Geological Association of Canada. 

Ontario 

Galey, J.F., and Sandford., B. V., Geol. Surv., Canada: 
Dri~t _thiclmess and Bedrock Topography in 

3outhern Ontario - a continuing project. 
By means of data obtained from bore hales, 

to determine the Pre-Pleistocene topography of the 
bedrock and the nature and thiclmess of the over~ 
lying drift. From these studies the pre-glacial 
drainage may be deduced and the probable location 
of reservoirs of groundwater located. Because the 
pre-Pleistocene topography reflects, in many places, 
the underlying structure of the bedrock, lmowledge 
of the topography will also assist in the intelligent 
search for oil and gas. 

Gadd, N. R., Geol. Surv., Canada: 
Surficial Geology of the Ottawa Map-area, 1 inch 

to 1 mile, 1956-57. 

Hughes, O. L., Geol. Surv . Canada: 
Surficial Geology of Iroquois Falls Map-area 

(East Half), 1 inch to 4 miles , 1955-56. 

Hurst, Donald L., HcNaster University: 
Pleistocene Geology in Vicinity of Hamilton, Ont., 

1956-57; M. 3c . thesis. 

Legget, R.F., and Eden, W. J., Div . of Building Research, 
National Research Council: 

Clays of Steeprock Lake, 1948-
Includes detailed investigations of the 

nature of the varved structure and performance of 
large slopes eut in the clays. See 11Engineering 
Study of Glacial Deposits at Steeprock Lake 11 , 

EconomicGeologi.st V. 48, No. 7, pp. 513-540, 
1953 and 11 Laboratory StudJ of Varved Clays from 
Steeprock Lake", Amer . Jour. Science, V. 253, 
pp. 659-574, 1955. 

Mirynech, E., Univ . of Toronto: 
Soil Profile Studies in Southwestern Ontario, 

1956-58; M. A. thesis. 
Field work under auspices of Ontario 

Research Foundation. 
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480. Terasmae, J., Geol . Surv., Canada: 
Pleistocene Pollen 3tudies in Southern Ontario 

and James Bay, 1956-57 

Palynolo6ical Study of the Pleistocene Toronto 
Formation, 1956-57 
To establish the chronologie position, 

supported by stratigraphical observations. 

Palynological Study of Interglacial Deposits 
Along the }lissinabi River to Establish their 
Stratigraphie Position, 1955-56 

481. Tovell, W. M., and Deane, R. E., Univ. of Toronto : 
Geology of Lake Ontario Basin, 1956-61 

Proj ect will include investigation of bedrock, 
thiclmess of drift under Lake Ontario, erosion and 
transportation along shore lines , and currents in 
the lake . 

482. Watt, A. K , Ontario Department of Mines : 
Groundwater Supplies in Southwestern Ontario -

a continuing project . 

Quebec 

483. De Blois, R. , and Roy, R. , Que bec Dept. Mines : 
Groundwater Investigations in the Provinces of Quebec, 

1949-
A long terin progr&~ of investigation of water 

supply problems in various parts of the province 
and accumulation of information on surface geology 
that will be useful for engineering and other purposes . 

484. Ermengen, M. S . , NcGill University : 
Glacial Geology and Glacial Dispersion in the 

Chibougamau District, 1955-57; Ph.D. thesis . 

485. Gadd, M. R., Geol . Surv . , Canada : 
Surficial Deposits of' the U9ton 1fap-area, 

1 mile to 1 inch, 1955. 

486. Henderson, E. P., Geol . Surv . , Canada : 
Large Nivation Hollows Near Knob Lake, Quebec, 1955 . 

The distribution, character and origin of 
large fossil nivation basins, some of cirque-like 
form, s ome JO miles west Knob Lake . See Jour. of 
Geol. Vol . 64, No . 6, 1956, pp. 607-616 . 

487. Karrow, Paul, F. , Geol. Surv., Canada (part time) 
Pleistocene and Recent Denosits of Grondines 

M:ap- o.r ea, 1 inch toi mile , 1955- 56. 

488 . Pollitt, E. I. K., Geol . Surv ., Canada: 
Groundwater .3urvey Adjacent t.:i St . Lawrence 

SeawaJ, ~ueoec, 1955- 56. 
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491. 

492. 
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Sabourin, R. J. ~ ., Universite Laval: 
Glacial Eap of ~uebec, 1951-57 

Compilation of glacial striae, eskers, boulder 
trains, etc., to indicate direction of movement of 
glacial ice as an aid to prospecting. 

Teras,1ae , J. anJ Gadd , N. R. , Geol . 3urv. , Canada: 
P[;..lynolosical 3tud./ of Inter::;lacial Deposits 

of 3t . La1-rrence Lowland to Establish 
their Jtrati~raphic Position and the 
CliJ:1atolo.::;ical Co,1ditions .uuring 
their Jc ;osition, 1954-56. 

Saskatchewan 

Kupsch, H. O., Univ. of .Saskatchewan: 
Pleistocene Geology of Swift Current Area, 

1956-58 

Yukon 

Muller, J. E. , Geol. 3urv . , Canada: 
Airphoto8raphic Recon.1aissance of Glaciation in 

3outhuest Yukon, 1955-
An interpretation of t:1e 6lacial and fluvio 

glacial morphology as seen in aerial photographs . 

General Problems 

Brown, R. J . E. , Div . of Buildin~ Research, National Research 
Council: 

Permafrost Boundary in Canada, 1953-
Field observations in t he province~ of 1, anitoba , 

Ontario and .}uebec were carried out during 1956. 
Current litera.turc on pe ~-mafrost distribution has been 
tabulated . 

Deane, .a .. ~. , Univ. of Toronto: 
Annotated Biblio~raphy oî the Pleistocene 

Geolo2Y of Canada (exclusive of the Arctic 
Archipelago), 1956-58. 

Ori~in , Properlies and Us es of Varved Clays, 1955-58. 

Jacobs, J . A., Univ. of Toronto: 
Flo1v Pro )erties and Internal n.egime of Glaciers, 

1956:..57 , 
In the surruner of 1956 eleven men in an exi=)edition 

of the 3almon and Leduc Glaciers in southern B. C. 
shot 354 seis ùc profiles and completed an extensive 
gravity survey . The results are being , repared for 
publication. 



496. Meneley, W. A., Univ. of Saskatchewan. 
Microfabrics and Soil Hechanics of Glacial 

Deposits, 1956-57; M.Sc . thesis. 
An attem) t will be made to relate the 

microfabric and applied load found by soil 
mechanics to determine the origin of some 
glacial features. 

497. Quigley, R. H. , Uni v. oi l'oronto : 
Occurrences, Properties and Origins of 

Varved Clays, 1955-56; M. A. thesis. 
See abstract in Canadian i1:ining Journal, 

}'iarch, 1957, p. 91. 

498. Taylor, R. S., Univ. of Alberta: 
Study-of Frost Heavin~, 1956-57 . 

499 . Terasmae, J . , Geol. Surv . , Canada: 
Palynological Study of Post -glacial Deposits in 

· the St . Lawrence Lowland, 1957. 
To establish by these studies the end of the 

Champlain Sea interval in the lm-Iland and to date 
by the radiocarbon method recognizable levels in 
the standard pollen diagr&~ of the region . 
Àn Outline of the Principles of Pollen and Spore 

Analyses and their Application to Problems 
of Pleistocene Geology, 1955-56. 

500 . Wagner, F. J . E., Geol. Surv ., Canada: 
Geological and Palaeontological Study 

and i:fappin3 of the Unconsolidated Deposits 
Laid Doim by the Champlain Sea·in·Ontario 
and 1uebec_, 1953-57. 

501. Wilson, J. T., Univ . of Toronto.: 
Glacial Map of Canada 

Dr. ,JÏlson is Chairman of the Committee of 
the Geologic3l Association of Canada res,onsible for 
the compilation. 

3EDIHENTATION 

502. Annstrong, H. S., HcMaster University : 
Medina .3andstones in the N:i,.agara ?eninsuL:1, Ont., 

1951-57. 
A stud.,r of the early Silurian sedimentation of 

this r egi on to a scertain t h:J nature of the source 
rocks. 

503 . Baird, D. N. , Memorial Univ . of Nm1foundland and 
Newfoundland Dept . i-iines and Ilesources: 

Rhythmic Ban--iin.:; in Jasal hissis sip:Jian Liinestone 
oï .iestern Newfoundland, 
1956-58. 
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Beales, F. W •, University of Toronto: 
Stratigraphy anù .iedimentation of the La.te 

Palaezoic Rocks of Southwestern 
Alberta, 1948-

Limestone Research with Particular Reference to 
PreciJitated ld..r.1estones, 1948-
3ee 11Conditions of Deposition of Palliser 

(Devonian) Ll.mestone of Southuestern Alberta11 , 

Alberta As soc . Petroleum Geologists, May, 1956. . 

Byrne , P.J . S . , Research Council of Alberta: 
Nineralogy of Carbonate Rocks, 1955-56 
Mineralogy of the B earpaw Formation, 1954-57. 

Fry, W. L. , and McLaren, D. J., Ge.:il, 3urv ., Canada: 
StudJ of Certain Cellulosic Filaments Found 

Within Various Devonian Limestones from 
Alberta, 1954-
To describe ~nd discuss the ecologic 

si.311ificance of the filaments and assess their 
significance in relation to depositional 
environment. 

lüdd, Donald J., Research Council of Alberta: 
D~agenesis of Ferruginous Sediments , 1956-61 

Includes field and laboratory study of 
Oolitic iron sandstones, ferruginous shales and 
titaniferous ;nagnetite placers of beach-
placer origin. 

l'-icDçnvell, J, P., Ont. Dept . 1-iines (part time): 
Direction of Sedimention in the Huronian 

North of Lake Huron, 1956. 

Mellon, G. B., Research Council of Alberta: 
Sedimentation 3tudies of the Blairmore 

Formation, 1955-58. 

Mount joy, ~ . vJ . , Uni v. oî Toronto : 
Structure, Stratigraphy and Jedimentation in 

the i-ïiette Area, Alberta, 1956-58; 
Ph .1). the sis. 

Patchett, J. E., Univ. of Toronto : 
Accessory Minerals oî the Uraniferous 

Conglomerate and Associated 
Sediments of the Blind River Area, Ont ., 
1956-58; Ph . g) .. thesis. 

Quigley, 1-L 1-1. , Uni v. of Toronto : 
Occurrences, Properties and Origins ·of 

Varved Clays, 1955-56; H. A. thesis. 

Sund, J.O . and Greiner, Hugo, Univ. of New Brunswick: 
3edimentoloJf and 3trati.:;raphy of the 

Ne1v Brunsuick Gypsum Deposits; 
1956-57 . 
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514. Wagner , F . J. E., Geol. 3urv. , Canada: 
Geological and Palaeontolo~ical Study and 

Mapping of the Unconsolidat ed De-oosi ts Laid 
Down by th-3 Champlain Sea in Ontârio and -~uebec. 

3T.tt,lTI GRAPHY and PAI.AEONTOLCX}Y 

Preca jj1brian 

515. Bergeron, Robert, '2uebec Dept. Hines: 
Late Precarnbrian Rocks of t he North Shore of the 

St. Lawrence River and oî the 
Nistassini and Otish Mountain Areas, 
~uebec, 1956. 

Proterozoic Rocks of the Northern Part of the 
Labrador Geosyncline, the Cape Smith Belt, 
and the Richmond Gulf Area , 1956. 
Both papers read to the Annual Meeting , 

Royal Society of Canada, Hontreal, June 1956. 

516. Remick, J . H., ;uebec Dept . hines: 
Stratigraphy and Petrogr aphy of the Iron Formation 

at Ross Mountain, Quebec, 1956. 

Cambrian to Silurian 

517 . ArmstronJ, H. 3. , and Graduate 3tudents, licHaster University: 

518. 

519. 

520. 

521. 

522. 

Medina 3andstones in the Niagara Peninsula, Ont. 
1951-57 
A study of the earl7 Silurian sediment ation 

of t he region to as c ertain the nature-of the source 
rocks. 

Byrne, A. . l . , NcGill Uni ver si ty: 
The rleekmantown Group in the St . Lavœence Lowland 

of }uebec, 1955-57 ; Ph .d. thesis. 

Cummin~ , L. M. Geol. 3urv . , Canada : 
Stnt i :-;r aphi c and Palaeontolü'J ica l .:itudies 

of t he 3ilurian Rocks of the Notre Darne 
Bay District, ifowfoundland , 1954-56. 

Dean, R. S ., iicGill University: 
Limestones of t he Lorraine and Richmond Groups, 

luebec, 1956-58; H. Sc . thesis. 

Liberty, B. A., Geol . Surv ., Canada: 
Geological 3tudy anJ i-iap)in.; oi' i-ianitoulan 

Island, 1954-56 . 

Sinclair, G. \'l . , Geol. Surv., Canada: 
Stratigraphie Palaeontolo6y of Ordivician Strata , 

Southern Juebec, 1955-56. 



523. 

524. 

525. 

526. 

527. 

528. 

529. 

530. 
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Zwartendyk, Jan, 1-icGill University: 
Petrographic Study of the 11Granite Uash 11 

in the Clear Hills Area, Alberta, 1955-57 . 
M.Sc. the sis . 

Devonian to Permian 

J.ngold, D., University of British Columbia: 
?ermian nocks a:1d Fossils of Southern 

British Columbia, 1956-57; f'i .0c. thesis. 

Baird, D. !-i ., Hemorial University of Newfoundland: 
Rhythmic Banding in Basal Nississippian Limestones 

of Western Newfoundland, 1956-58. 

Beales, F. : ! • , Univ. of Toronto : 
3tratigraphy and Sedimentation of the 

Late Palaeozoic Rocks of :louthwestern 
Alberto. , 1948 -

Belyea, H. R., Geol. 3urv . Canada: 
Cross -sections through the Devonian 

of the Alberta Plains, 1951-
To show correlations and facies 

chan6es fro:r.1 st udy of cores, samples, electric 
and radioactive logs from wells drilled 
for oil and gas. See 11Correlation of 
Devonian Subsurfacè Formations, Southern 
Alberta11 , Geol. Surv . , Canada, Paper 55-38. 
Cross-sections of Devonian Formations in 

Northern ~lberta and the Southern 
Part of t he Northwest Terri tories , 
1955-56. 

Cumming, A. D. and Francis, D. R. , Saskatchewan 
Dept . Nineral Resources : 

The Cantuar Harker Bed, 1956-57 
A litholi~ic and facies study of this 

marker bed in southwestern 3askatchewan. 

Fuller, J. G., Saskatchewan Dept . 1-üneral Resources: 
hissis sip)ian Petrology and Stratigraphy, 

1954-57. 
See 11 r-1ississi9pian iîocks and Oilfields 

in Southeastei-11 Saskatchewan" Rept. 19, Sask . 
ùe Jt. Hineral R.esources. 

Harker, ? . , and Thorsteinsson, -1 ., Geol. 3urv ., Canada: 
Stratigraphy and Fauna of the Permian 

3ection at Grinnell Peninsula, 
Devon Island, l~ . .l .T., 1957. 
A general account of the sequence of 

faunas, correlation '.iith other re..:;ions of the 
world, and descri:Jtions of key fossils . 



531. 
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Hayes, i . l.J . , Saskatchewan Deot. Miner al Re sources: 
Geology of Hississip_)ian Oilfields in 

Saskatchewan, 1956 -

532 . HcCabe , H. R. , 1·iémitoba Hines Branch (part tiJne): 
Hississippian S.7ste .. 1 of :1anitoba, 1953-57; 

Ph .D. the sis, North\lestern University . 

533 . 1-icLaren, D. J ., and Belyea, H. R. , Geol. Jurv ., Canada : 

534-

535, 

536 . 

537. · 

Jurface and 3ubsurface Strati6raphy and 
Correlation of the Devonian Rocks of 
Southern Alberta, 1956-57 . 

Norris, D. K. , Geol . Surv ., Canada: 
Permian and Pennsylvanian Stratigraphy, 

iüberta Rocky Hountains, 1957. 
The correlation of a section measur ed 

at Beehive P~ss, Alberta, with sections at 
.Storm Creek and the type section at Ba~ff , 

lberta . · · 

Hene l ey, R. A. , Uni v. of .Saskatche1van: 
The Up)er Devonian Nisku Formation in 

.Saskatchewan, 1956- 57; l'i . Sc . thesis 

Nelson, Samuel J ., Univ . of Alberta: 
Faunal Zones of the Rundle Formation of the 

Rocky Mountains, 1955 -
.. 

U_sher, John L. , Queen I s University: 
. . 

Petrography of UpJer Devonian Rocks in the 
Rocky Mts., Alberta, 1956-57. 

Triassic to Cretaceous 

538 . i!:dwards , A. G. , Univ. of 3askatchewan: 
Stratigraphy of the Spinney Hill Formation , 

;Jest Central Saskatchewan, 1956-57; 
H. Sc . thesis. 

5 39 . Fre bold, H. , Geo 1. 3urv . Canada: 

540 . 

Jurassic Fauna and Strati; raphy of British 
Colw~bia, 1955-56. 

3tratigraphy and Fauna of the Jurassic Rocks 
on Prince Patrie '.;: Island, N . .l . T., 
1955- 56. 
~ studJ based on Dr . L. T. Tozer ' s collections 

made in the Canadi~!.n Arctic in 1954. 

Francis, ù. 1L, 3askatchewan De )t . ;,iineral d.esources; 
Jurassic and Cretaceous vilfields of 3-.mth

'\•rester '1 .:3askatchewo.,_'1. , 19 53-57 . 



541. 

542. 

543, 

544. 

545. 

546. 

547. 

548 . 
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Jeletzky, J. A., Geol. Jurv ., Canada: 
Stratigraphie and Palaeontological Study 

of the Cretaceous and Uppermost Jurassic 
Strata Southwest of the ï:-iackenzie River 
Delta and Arctic Coast, 1955-57, 

Cretaceous Narine Zones of the Canadian 
vlestern Interior and their Correlation 
with the Hestern Interior of the United 
3t~tes and EuroJe , 1956-58 . 
Paper presented International Geolo~ical 

Congress, Mexico City, 1956 . 
Study of Geolo6ical 3urvey of Cana.da collections 

of Scaphites Faunas from the Bearpaw 
Formation of ; lberta, Saskatchewan and 
Equivalents in iianit oba, 1949-57. 
The objective is to correlate these 

formations throu:;hout the Prairie Provinces. 

HcLearn, F. H., Geol. Surv. Canada (retired): 
Stratigraphy and Ammonoid Fauna of the 

Upper Triassic Pardonnet Beds, 
Peace River Foothil ls, 1952-57 . 

Price, L. 1., Geol. Surv ., Canada: 
Study of Lower Cretaceous Formation::: o.f 

Southern Saskatchewan Based on 
Electric Logs and We l l Samples , 1954-56. 

Ritchie, W. D. , UniversitJ of Alberta: 
Kneehills Tuff of Alberta, 1956-57; l'i.Sc. t hesis. 

The mineralogy, petro logy, and geochemistry 
are beins investigated and zircon separ ates have 
been extracted for age dating. 

St ansberry, Gerald F., Univ. of Alberta: 
Viking Sand of Alberta, 1956-57; i-i. Sc. thesis. 

Stott, D. F., Geol . 3urv . , Canada: 
3tratigra)hic 3tudies of the u~) )er Cretaceous 

Alberta Grou?, 1955-56. 

Tertiary 

nussell, Loris 3 ., National i-iuseurn of Canada: 
.ri.Je of the Hand Hills Con6lomer ate, Alberta, 

1956-57. 

General Problems 

Clark , T. H., l'icGill University : 
Stratigraphy, Structure, and Economie Resources 

01 the Palaeozoic Rocks of the St . Lawrence 
louland, 1938-
3ee 11st. Jean-Beloeil Area", ~uebec , Dept . 

Mines , Geol. R.e_)o rt 66, 1955 and "Oil and Gas in 
St. Lai:rrence lowland of ·1ue bec 11 , Trans . Can . Inst . 
l•ii11 . and uetallurgy, Vol. LIX, 1956, ):) , 278-282 . 
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549 , De Blois, R. , :ïloy, R. , and Clark, T.H . , }uebec 
De)t . of 1.ines. 

Deep Borings Investigations in t he 
?rovinc e :::,f 1].le bec 
A continuin::; ·)ro.:_;ram of the logging of 

dee~ borinss for oil and ~as in various }arts 
of the ~rovince. 

550, Fyles, J . T. and Hewlett, C. G., British Columbia , 

551. Gill , J . 

De)t. i-iines : 
Detailed 3tudy of Structure and Str atigraphy of 

the 3almo Lead - Zi nc Belt, B. C., 
1951-56. 

.!!; ,, McGi ll University : 
Preca.mbrian History, 1945-

See nprecar,1brian Nomenclature 
Trans. Roy . Soc. Canada, Vol. ~~LIX , 
1955 , pp . 25-29. 

in Canada" 
Sec . IV, 
,:·. t•. ·1 

552 . Hughes; J. E. , HcGill Universit y : 
Stratigraphy and Str ucture of Coronation Creek 

Area , B. C., 1956- 58 ; ?h . D. t he sis. 

553 , Liber ty, B. A. , Geol. ~urv . , Canada : 

554. 

Palaeozoic Outliers in Canada, 1957 

Norris , A. :'l . , 
Fauna 

Geol . 3urv . , Canada: 
and 3trati.::;ra:phy of L01-1er Pal aeozoi c 
R.oc'.rn Alon._s Valleys of the Clearwat er , 
Athabasca and Peace ,üvers , 1956-57. 

555. Nunes, Ar t '.rnr D. , L' Universite Laval: 
La Tectonique et la jtratigraphie de l 1Ile 

d 'Orleans, 1956- ,3 D. de. thesis. 

556 . i:ount j oy, l . W. , UniversitJ of Toronto: 

557 . Pugh, D. 

1 ', 

Structure; Stratigra~hy and Sedimentati on 
of the Miette .'\rea, Alberta, 1956-58 ; 
Ph .D. thesis . 

C., Geol . SuTT . , Canada : 
Penr1sylvanian, Permian,Triassic and Jurassic 

Formations of No rtheastern British 
Columbia, 1954-57. 
Based on the study of sa:n~)les, cores, 

and electric and radioactivity logs of wells 
clrilled for oil and 5ns . 

558 . Sund, J . O. and Gr einer , _u6o, Univ . of Ne11 Brunswick : 
Jedimentology anJ 3trati6raphy of 

Brunswick GypsUJn Deposits , 1956-57, 



559. 

560. 

561. 

562. 

563. 

564. 

566. 

567 . 
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Terasmae, J. , and Gadd , N. R •. , Geol. Jurv. , Canada: 
Study of Pe.lynolo3:1 of Interglacial Deposits of 

J t. Lavrrence Lowland to Zstablish their 
Strati~raphic Position, 1954-56. 

Terasrnae, J. and riughes, O. L. , Geol. Surv., Canada: 

Burwash, 

Po.lynological StuclJ of Interglacial Deposits 
Along the r-:îissinabi River, Northern Ontario, 
to Establish their 3tratigraphic ?osition, 1955-56 . 

STRUCTURAL GlOLOOY 

Alberta 

Ronald, A., University of Alberta: 
Alberta Precambrian Base:nent Study, 1951-

3ee 11 Reconnaissance of the_ 3ubsurface 
Precambrian of Alberta", Bull. American As soc. 
?etroleum Geolo6ist s , Vol. 41, No . 1, 1957, 
pp. 70-103 , 

Mountjoy, Z. ï'-l ., Univ . of Toronto: 
Structure,.Stratigraphy and Sedimentation of 

Miette Area , Alberta , 1956-58; 
Ph . D. the sis . 

British Columbia 

Eastuood, G. E . P., British Columbia De)t , r1.fules 
.3tructural Control of Ore at .Spider r-iine, 

North of Fer6uson Area, 1956 . 

Fyles, J. T. and Hewlett, C. G., British Columbia Dept . Mines: 
Detailed Study of 3tructure ·and Strati3raphy of 

Salmo Lead-Zinc Belt, 1951-56 . 

Hughes, J. E., B. C. Dept . Mines: 
3tructural ï•fa·):_-Üng of co:nmotion Creek Anticline 

and Jeto.iled .Stratigra~hy of Lowar Cretaceous 
in Foothill 3elt , at UJJer Pine nive r 
BridJe; 1956; _);1 .D, thesis, 11cGill University. 

Trettin , H. P., B. C. De_)t . Lines (!Jart time), Univ. of 
3ritish Columbia: 

Structure of Sil ver Cu:1 i-iine, lerguson il.rea, 
Lard.eau District, 1956; r-i . Sc . thesis. 

l:fuite , .i . H., Univ. of British Columbia: 
Structural 1-ia) oi British Columbia . 
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Manitoba 

568 . Milligan, G.C ., Manitoba Nines Branch : 
Metamorphis;n and St:r\lcture, ~n Lake, 

Manitoba, 1954- 57 . 

New Brunswick 

569 . Sharpe, J . I . , and MacKenzie , G. S . , Univ . of New Brunswick: 
Variation and Structural Relationships of 

Mt . Champlain Granitic Rocks of Devonian 
Age in the Har:i.pstead 1-iap-area, 1956- 57 . 

Nova Scotia 

570 . Cameron, H. L., Nova Scotia Research Foundation : 
Geological and Tectqnic Map oî Nova Scotia, 

1 inch to 4_; rniles . · 
Memoir to accompany map is underway. 
See 11Airphoto Interpretation of a Province 11 , 

Canadian Surveyor, April 1956, pp . 100-102. 

On.tari o 
I 

571. Ginn, R. M. , Univ . of Toronto: 
Granites Between Sudbury and Blind River and their 

Relation to the Bruce Series, 1956- 58 ; 
Ph . D. thesis . 

572 . Saha, A. K., Univ. of Toronto: 
Studies of Mode of E.mplacement of Sorne Granit e 

Plutons in Hastings County, Ontario, 1955- 57; 
Ph .D. thesis . 
A structural and petrographic study of tbe 

Chando~, Coe Hill and Dclaro Granites . 

573 . Wynne -Edwards, H. R. , Queon 1 s University: 
3tructure and Petrogenesis of the .lestport and 

other Plutons , 1955-58; H. Sc . the sis . 

Ouebec 

574. Laurin, A. F.) 1uebec De)t. llines (part time) , Universite Laval : 
Relations!~ip Between TernÎskanüng and Grenville 

Sub-provinc8s , 1955- 57. 

57 5. Nunes, .ii.rtlrnr D., Universite Laval : 
La Tectonique ot la Stratigra9hie de l I Ile 

d 10rleans . 

576 . Osborne , F. ? . , Universite Laval: 
The Transition. Zon0 Between th0 Grenville and 

Kee;,ati :1 Suu- provinces, 195t - 57 . 



577. 

578. 

579. 

580. 

581. 

582. 

583. 
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Rejhon, George, McGill University; 
otudy of the Ordivician Breccias Near 

Hanta.ne, -:Webec, 1955-57; M. Sc. 

3chwellnus, J. ~- G., ,iueen I s University: 
3tructure and Trace Element Jtudy of 

Iron Ores and Protons, Knob Lake Deposits, 
Labrador, 1954-57. 

Saskatchewan 

Cumming, A. D., Fuller, J. G., and 3aHatzky, H. B., 
3askatcheuan Dept. Mineral Resources: 

Alleged Fault Jtructures in the Avonlea 
District of 3askatchewan , 1956-57. 

Pearson, I . J. , Saskatchewan Dept . Hineral iiesources: 
Geology Around Deep Ba .- Crater, Reindeer Lake, 

Saskatchewan, 1956-
An investigation in co-operation with Dr. W. Innes, 
Dominion Observatory, to discover possible evidence 
for the meteoric origin of Deep Bay, 

Detailed Nappin~ of iîineral Deposits North of 
Lac La Ronge, 1956-57 
A compilation of structural and mineralogical 

data over small areas that show promise as base 
metal prospects. 

i:Jild , J., University of ·3askatchewan : 
Physiographic EJs.rpression of .3tructure 

Elements of Southern Part of 
.3askatchewan, 1956-57; M.3c, thesis. 

General Problems 

Brown, A., Hacquebard, P. A., and Harris, D., 
De9t. Hines and Technical Surveys: 

Investi~ation of 3udden Release of Stress in 
Co,al M..ines, and Ore ~raction Pro blems 
in Met o.l i-iines, 1950-
See ·1lîoc~c Pressure Jtudies in the iünes 

01 J:::iringhill , N. S. 11 , Bull. Con. Inst . Min. 
and Î'ietallurgy, June 1956. 

C~neron, H. 1 ., Nova 3cotia rte search Foundation: 
Tectonics of the i-ïaritime Area of Eastern 

Canada, 1955-56. 
A compilation was made of all tectonic 

information avail.able f or the area includi113 the subsea 
work of ù'lin_; , ./arzel, Officer, and others. An 
analysis l.ed to the conclusion that the Appalachian 
~eosync l ine is defined bJ the Logan fault and the 
shelf fault . The development of early welts which 
sup :Jlied sediments to local basins is discussed. 
See Trans . _toyal. Soc . Canada , Vol. L, Jer.III, 
3ec. IV, June 1956, pp . 45-51. 
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5~4. Gross, W. H. , and Jackson, .1 . H. ; Univ. of Toronto: 
Origin and 3ignificance of Cros3 l.s.ults 

as a Fundamental Jeological 3tructure 
and Guide t o Ore, 1955-58. 

585 Kranck , E. H., EcGill University: 

586. 

587 . 

Deformation in i-ietamorphic rlocks, 1956- 57 
Sèe 11Roc!c 3tructures and Fabric in the 

Zone of Plastic Deformation11 , presented at 
Int. Geôl. Gongress, Mexico City, 1956 . 

Moorh Juse, H. \j~; University of Toronto: 
J tructure of Highly Deformed J.ocks, 1953-58 . 

. ' A compilation of existing data on the 
interpretation of structures of rocks deform~~ in, 
or near the zone of flow . 

l'-iumtazuddin, 11. •, NcGill University: 
, i ,· Structure of a Field in Pakistan, 1956-·57 

l ·, 

,. · .• . 

,. 
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APPENDIX 

SURVEY OF CEOLOGICAL SI'UDENTS ATTENDING · · 
- UNl?VERSITIES IN CAl'\JADA 1956-57 

SUMMARY 

Canada 

and 
Arts 

Science Engineering 
. 

Graduated 1956 124 57 
Expected to graduate 1957 120 48 . 
Expected to graduate 1958 148 66 ' -

Graduates 
Mastèrs 1 degrees granted, 1956 24 11 . . 
Ph .D. degrees granted, 1956 
Master's degree candidates 82 31 
Ph .D. degree candidates 

. '. '.}" t 

·, 

.. . . 
Total 
. 

. . 
181 
168 

. : 214 
. . 

.. 35 ... 15 
l;I.J 

.. . 1.7 

'" 
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GEOLOGICAL STUDENTS IN CANADIAN UN!VERSITIES 1956-57 

·- ..--- - . ---- Undergraduate 
-::r: 1:-. 

_ ... ·---··-·-

'! ', 

1 

' ! Art and Science 1 ' 

University j 

Degrees 4th Year Jrd Year Degre~s 
' Granted (Gradu2te (Graduate Granted 

1956 1957) 1958) 1956 

Acadia 16 8 12 
Alberta 1 25 20 20 ' 
British Colwnbia 20 ' 18 17 9 j 

__ .....Dalhousie i --·--------- -· - - ... ·-·· ------- -·- - ..... - - -- . ··•-·- ; . ~--- f-.. 

Ecole Poly:technique 5 6 lJ 0 
Laval 2 
Hanitoba 4 _. 

' ·t: 
.10 .. .. J 5 

HcGill 1 13 19 18 
HcHaster ... .. - .. l- , 11 .. - 4. ·- - 14 ____ 1..._ _ _______ --- ---y----
Jl1emorial 6 6 lJ ' 
New Brunswick 6 13 13 

:_ "'"Quee'fhS-- .i..-_ --• -· ---· -- - ---· - .. ·12 ---------- - ..._·--==--75.::_-::-:-.=-.::::...-::-·· :=-=::..--:- --=--8 ---=·-- il - :: ::-.:::::~ -- .. -
Saskatchewan 6 - 12 15 
St. Francis Xavier 1 

Toronto J 10 ' _z__ ___ 0 
VJestern Ontario 8 14 ..,r",· · 4 

1 

124 .. ,,· 12·0 • ,. . ~,. 148 57 
1 

.1.:.. -

Engj,neering 

4th Year Jrd Year 
(Gradua te (Gradua t e 

1957) 1958) 

1 1 
10 12 

-· - -
4 8 
J 5 
0 J 

· ·•· -· - - .. , ... 

6 10 
6 18 

: 
18 9 

48 66 
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11 
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