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601 Booth Street,
Ottawa, October 31, 1959.

The Honourable Paul Comtois,
Minister of Mines and Technical Surveys,
Ottawa, Ontario.

Sir:

I have the honour to submit to you the Ninth
Annual Report of the National Advisory Committee on Research -
in the Geological Sciences covering the period September 1,
1958 to August 31, 1959.

Respectfully submitted,

Joo 2 asnson

J. M, Harrison,
Chairman,
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THE YEAR IN REVIEW

The National Advisory Committee on Research in the
Geological Sciences has a threefold purpose: to stimulate and
coordinate geological research carried on in Canada; to suggest
research projects that should receive attention; and to aid in having
these projects undertaken. Its function is to stimulate research
by the universities, the federal and provincial departments of
mines, and by other organizations equipped for the worl‘t‘.

The first part of this report gives a summary of the
work of the. Committee in the period of September 1, 1958, to
August 31,1959, The second contains the reports of the sub- i
. committees covering the different fields of the geological sciences, -
These: récord developments. in 1958-59 and suggest some further
problems for study.. b

i

The report includes the annual sut'vey of current
geological research in Canada. This.records information on
research by the universities, federal and provincial departments

of mines, research councils and’ foundaﬁons. L
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- COMPREHENSIVE STUDY OF A CANADIAN ORE
'DEPOSIT ST

t vt VSR cnrl

Progress in initiatmg such'a study has béen disap~ i ‘.
pointing, The project, as originally envisaged in 1957y was to be ;.
a most comprehenswe study which would be carried out by geo~- -
physicists, geochemists, geologxsts and mmeralogists. It. would
be a codperative ‘project in ‘which the staff of the mine selected,
the Geological’ Survey of Canada, ‘the Department of Mines and.
Research Council or Foundation of the province concerned, and
the universi.ties would participate. The Geological Survey of
Canada would sponsor the pro;ect ard have overall *esponsibility
for carry1ng it through. A lead<zinc orebody in New Brunswick .
was selected for study, but the clos:ng of the mine in the spring e
of 1958 forced abandonment of the progect in so far as that mine was!-
concerned. However, the project in modified form under the ;
ausp:.ces of the Geolog:.ca.l Survey of Canada is proceeding as rela-..
ted to several ofebodies in the general area, and with staffs and . .
graduate students from severaluniversities partunpahng.

4
R

Fii

An attempt was made to initiate study of a depos;t in
the Sudbury camp and the International Nickel Company of Canada,:--
Limited and Falconbridge Nickel Mines, Limited were approached.
A drawback to this camp is that most of the deposits belong to more
than one company, thus ‘doubling the difficulties of coordinating, . ;.
a program of study, other disadvantages being the size of the
deposits which makes for a long-term project, and their unusual .
character. A smaller and more representative orebody outside the
Sudbuty camp might be preferable. Originally it was hoped that
the detailed geological mapping of the mine selected might be
carried out by the mine geologist. If a small mine is selected for .
study, this may not be feasible, in which case the mapping must

be done by an officer of the Geological Survey of Canada or of the

provmc:.al survey concerned, T r¢
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At the April 1959 meeting, a subcommittee com-
posed of H,D, B. Wilson, C,H. Michener, G.B. Langford and F.R,
Joubin was appointed.to select a depos:.t that meets the needs en-
visaged for the. comprehenswe stucfy, sedk the approval of the
company owning the deposit and obtam its cooperation in carrying
-v-out the study. RS

s b I

ST

RESEARCH GRANTS TQ UNIVERSITIES ’

The grants were initiated in 1951 to stimulate and
support geological research in Canadian universities. Applications
are received from members of university staffs and are submitted
- o the Director, Geological Survey of Canada. THey are reviewed
by the Projects Subcommittee of the Natjonal ‘Advisory Committee
and the grants are awarded by the Survey on the basis of the ré-"
sultmg recommendations. e

Grants tota.lling $50 /000 were awarded in the year
under review to 13 universities in suppqrt of 13 new projects and
16 continuing studies. ; Amounts of the grants and _descriptions of

the projects being supported are given in Append:.x II (p. 85 )u

i Fortyus:.x projects in 14 umVersities are being
(September, 1959) supportedj 35 others have been completed.
Since 1951, when the grants were initiated, 88 papers have been
published in sclentific perlodicals recording the results of projects
supported by the grants. ‘Forty-three of these papers were pu-
blished in Canada, 32 in the United States, 12 in Great Britain and
one in Germany. In addition the results of the research have been
incorporated in 24 M,Sc. and 17 Ph.D. theses. "Reports of pro-
gress on some of the projects are given in Appendik I (p. 71 ).

In 1951, ten thousand dollars was provided and this
was sufficient to finance the worthwhile applications - evidence:of
the small amount of geological research then in hand: But each
yea.r the number of applications has increased and the quality of
the projects has‘improved., In 1959, thirty-seven applications .-

‘were received and the total of the grants applied for was $94, 290,
Seventeen of the applications amounting in all to $48,370, were for
support of prOJects supported previously and 20 totalling $45, 920
were for support of new projects. Thus, the funds available are
little more than sufficient to finance the projects already being
supported, much less the twenty applications for new projects.,
With the limited funds available the Committee in reviewing the
grants was faced, again this year, with the problem of how to
support worthwhile continuing projects and at the same time pro-
vide support for some of the twenty new applications. Only a few
of these could be supported and for only part of the amounts neceded,
The National Advisory Committee again this year, has recommended
that the amount provided for grants-in-aid of geological research
be increased to $75,000, Unless additional funds are provided, the
universities will be unable to work on many highly desirable pro-
jects,

£ It is clearly apparent that the grants are accom-
plish:.ng their purpose in stimulating and improving the quality
of geological research in our universities. Not only have they
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helped to provide much-needed equipment, but they have enabled
the more brilliant students to pursue their graduate studies in

*. Canada rather than in the United States, By providing a more
attractive and stimulating environment for the professorial staffs
iof our universities, they are encouraging research men to remain
in our universities rather than to seek more remunerative occu-
pations in industry or in universities in the Urnted States. At the
same time increased opportunities and facilities for research are
attracting additional support from other sources. Thus, research
in geochemistry.and bioggochemistry, originally supported by the
grants, has received additional financial help . from mining compa-

' nies: interested in its practical application in prospecﬁng.

The role of the umversities 1n research is to pioneer-
Efiective research of this type results mainly from curiosity,
.impagination and ingenuity, all of which are attributes ‘of the young
mind. ;. It is also desirable that men with different viewpomts work

‘217 on these problems and that they | be given considerable freedom of

actions This favourable atmosphere is provided in the graduate
schools of our-universities. . .In the geological sciences, 'such uni-
< Wexsity research, largely neglected in the past, is now being
fostered and encouraged by the grants-in-aid.
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T PROPOSED GEOLQGICAL INS'IITUTE FOR RESEARCH

J‘ﬁh S X

i ity ADe need for a geological institute pupported Jointly
by industry and government was discussed at some length at the
annual meeting (April 1959) of the National Advisory Committee.

ree
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Proponents of the Institute pointed out that (provincial
and federal) goveranment.departments and the universities which
were carrying on most of the geological research in Canada are
dependent on government for their finances. The mining and
petroleum industriés néed geologists in their search for new
deposits and these men in turn need continuing geological research

“to maintain efficiency in this search. Geological research should

not be entirely under the thumb of the government; industry itself
’should participate.” The ideal partnership might be between the

-‘government, the universities, and the mihing and petroleym indus-

tries. Geological research would thus be on a broader base and
‘more money would be available for it. The short-term goal might

“be to set up an organization with representatives from the univer-

“sities, the provincial and federal departments of mines.and from
industry. Its objective in part would be to cooperate with the
National Research Council and the National Advisory Committee and
to attempt to increase the money available for:grants to:the univer-
sities for geological research., The suggested institute would
‘“search for and encourage the submission of research projects of
promise. it would raise the money for them from industry and
‘goverhment and allocate the funds. Because of its support from
industry such an organization might be preferable and better able

to act than the present National Advisory Committee. The long-
term goal would be an institute that would possess buildings and
laboratories, pérhaps somewhat similar to those of the Soviet
Union. Such an institute would do advanced geological research with
possibly also a school for postgraduate student research.
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Other members were not in favour of any attempt to
establish such an institute. They felt that both government and in-
dustry would have many questions to ask before being willing to
support it, Both government and industry would doubtless feel that
in the Geological Survey of Canada fulfils, or with necessary ex-
pansion could fulfil all the functions envisaged for the guggested
institute. A Brief (Appendix III, p. 94 ) from the Royal Society of
Canada and the Geological Association of Canada was submitted to
the Prime Minister and Cabinet in Ottawa in October 1958
recommending expansion of the Geologxcal Survey of Canada to
make it better able to fulfil these functions. Why should the watérs
be muddied by stirring up something else at the present time ?
The proposed Institute would be difficult to fit;in with existing or-
gamzauons. In 1ts research activities it woyld seem to.bein- . .
oppositmn both to the Geological Survey and to the universities.:i r.
It would be mqsit difficult to obtain money 9 support such an ..:lj
orgamzanoﬁ from either the government, or from industay becaulse
organizat;ons prefer to distribute their own money;; they do not 1-.
want to givé it to some other 1nst1tutionnpve;' which; they have.
little or not control, This applies to gpvermnent and especially

_ to industry.

However, the Execytive Committee was asked to.
explore the need for a geologica‘i‘insﬁtute further and ¢xamine
the whole matter of research in the geological sciences in Canada
and the function of the National Advisory Committee in fosteping -~
such research. For this study the Executwe Committee.-was o1
instructed to add to its numbers with representatives from the
universities, industry and the federal and prowczal departments
of mines. g g B cyoy (1 i
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JOINT BRIEF OF ROYAL SOCIETY OF CANADA. AND' «t3un
GEOLOGICAL ASSCCIATION OF CANADA 3 )

b Hi g 4

In October 1958, a special committeé of the Royal
Society of Canada, Section IV, and the Geological Association of
Canada, after consulting many of the scientific personnel of their
own and associated groups in Canada, joined in presenting a
brief on the Geological Survey of Canada to the Prime Minister and
Cabinet. This brief, included in Appendix III of this report (p. 94 ),
presents reasons why the Survey should be expanded and makes
recommendations in regard to increasing its establishment, allo-
cation of funds, and cooperation between federal, provincial and
industrial agencies in planning geological services.

The National Advisory Committee fully endorsed
this Brief at its annual meeting in April 1959 and urged the
Government of Canada to implement the recommendations contained
thereino

ABSTRACTS OF GRADUATE STUDENT THESES

Since March 1953, the Canadian Mining Journal

_ has been publishing abstracts of geological theses of graduate «

students in Canadian universities on behalf of the National Advisory
Committee. The abstracts are sent by the universities to the
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Secretary of the Committee who forwards them to the Journal.
In all, 321 abstracts were published in the Journal by the end of
1958, The abstracts are indexed in the Bibliography of North
American Geology where they can be found readily by author or

bject. In the past they wexre pub shed yea y
subject, o the pastthey wess published four s 9,438% BeBEH

Canadian Mining Journal, Starting in August 1959 the Journal will
pubhsh.a. page of abstracts each month rather than three pages
every three months, * ' ~- : eley

A Bibliography of Theses in Geology{l) was published

(1) Bibliography of theses in geology; compiled by Chronic, John,
and Chronic, Halka, Univ. of Colorado and Petroleum Research
Corporation; published 1958 by Pruett Press, Boulder, Colorado.

recently which lists essentially all theses written for advanced
degrees in the United States and Canachan institutions up to and
ineluding 1957. The theses are arranged by author in alphabetical
order. A general index compiled from the titles is included, with
primary emphasis on indexing by geographic location and with
secondary emphasis on geologic time and subject, matter. - Forma-

tion and group names are indexed separately, »‘-;-.»-N,., d*

TRANSLATION OF FOREIGN GECLOGICAL LITERATURE

The Eighth'Anhﬁal Repoft(l') contains a summary

»
{ .

st

(1) National Advisory Committee on Resecarch in the Geological
Sciences, Eighth Annual Report, 1957-58, p. 4-6.

f

account of the translation services available in Canada, Great
Britain and the United States., I.n addition to the facilities outlined
in that report. the American Geological Institute now publishes the
International Geology Review each month. This journal contains
in English, full translations, condensations, and reviews from
foreign language publications on significant developments in ptire
and applied geologic research, ' Particular attention is given to the
literature of the Soviet Union. The basic subscription for 12
issues is $55.00 a year with a special rate of $15,00 to educational
institutions and personnel. 2 '

A TP
iy A
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. GEOLOGICAL LIBRARIES

..i World geological literature is voluminous and few
geological libraries can hope to have complete coverage. However,
.. between then, all the geological libraries in Canada have fairly
complete coverage, but to obtain the less well known foreign
periodieals, it is necessary to know what libraries have them. This
.information is available in Union List of Scientific Serials in
Canadian Libraries, which is compiled and edited in the library of
the National Research Council (N, R.C. 4,200), The list contains
21,000 entries and represents the serial holdings of 140 Canadian
hbranes, 1nc1ud1ng all our umversity libraries.

W o AT T >
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o The: entri;es are’ arrb.nged in alphabetical order; by
title if distinctive, or by name of the society ér sponsoring body.
For example, if it is desired to know what:librifies in Canada have
the Transactions of the Geological Soc¢iety of South Africa, that
Society is referred to in the List and after it are listed all the
libraries in Canada that have these Ttransactions.

CHANGES IN PERSCNNEL OF COMMITTEE

P.E. Auger, D,M, Baird, H.J. Fraser, J.E. Gill
H.C. Gunning, G.S. MacKenzie, J.B. Mawdsley and J.C,
Sproule retired from the Committee in 1958 and were succeeded
by F.F, Osborne, F,H, Edmunds, Wm.C. Gussow, A.L.
McAllister, C.E, Michener, V.J. Okulitch and J. S,
Stevenson.

All members join in expressing appreciation of
the personal contribution of time and effort of the retiring mem-
bers to the work of the Committee during their terms of office,
and look forward to their continued interest and support.

SUBCOMMITTEE REPORTS

(Summary Statements)

""" -“Seven subcommittees cover the different fields
of the geological sciences and maintain a continuous survey of
developments in these fields and of the problems most urgently
..in need -of investigationi,” Their reports, which were presented
~ at the annual meeting .of the National Advisory Committee in..

April 1959, are given:in full iater {p. 13)in this report.
-Summaries of the reports and of the discussions that followed
~thc-:'m"‘p'i-é’se::n:a.'aon are given below-
o fioald fE i ¥

Al

FI ' The. Subcomihittee 'on Mineral Deposits suggests '(:

_that the great need in'research on ore deposits is the organization
anq 1,1kmplemen1;:-.\t1on of compréhensxve studies; of broad-scale
projects that can be done only by’ some group coordinating the
results of many workers, “Wallirocks alteration about ore deposits
,is‘ c1ted as a subject for such & large scale, cooperative project
‘and the scope and-some of the problems involved in such a study
.are discussed. Another -suggested comprehensive study concerns
the metal content of rocks. Research is needed particularly on
the distribution of metals in almost all sediments, in metamorphic
rocks, and on their redistribution during metamorphism. Know-
ledge of the metal content of such rocks (igneous, sedimentary and
metamorphic) is fundamental to theories of the genesis of ore
deposits and to geochemical prospecting. The report suggests,
-however, that, for the present, efforts should be concentrated on
initiation and organization of the comprehensive study of an ore
deposit. If this project to which so much thought has been given
can be promoted successfully, other large projects such as wall-
rock alteration and the metal content of rocks can be handled in
the same manner.

The report also discusses the symposium on sul-
phide deposits held by the Geology Division of the Canadian

§ -



-7 -

Institute of Mining and Metallurgy in Aphl 1959 and the program

of the Mineral Depos;ts Division of the Geological Survey of Canada;m
Discus sion centred around the comprehenswe study

of an ore deposit (p. 2 ). Dr: Wilson, suggested that such a study,

if successful, might eventually lead the way to the devqlopment of

a geolog:.cal 1nstitute (p- 3. ) e

The Subcomrmttee on Mzneralogy, Geochemzstry and
Petrology réviews developments in 1958-59 with emphasis on g
Western'Canada and discusses the changes occurring in geological &
research across the nation in these fields. The greatly expanded
research facilities of the Research Council of Alberta and the
University of Alberta-areg mentioned particularly, Progress is
reported in several compilation projects, including the compilation
of Canadian rock and: rmnera.l analyses, setting up.of spectro-

.....

minerals and of a list of Canad:.an mi,nera.l occurrences. Some of
the curzent projects in mineralogy and petrologyr are reviewed. In
the final section there is discussion of the inadequacy of funds now
available for geological research in our universities and of a
suggestion’ of a member of the subcommittée that closer association
of the National Advisory Committee with the Natjonal Research =
Council should be considered. It is concluded that the present set-_!
up in which major items of equipment, usually from the fields of
physics and chemistry,, are provided to the universities through

the National Research Council!s non- recurrmg grants, and funds
for strictly geological phases of research are prov:tded through the .
Geologmal Survey of .Canada on the recommendanon of this Com-
mittee, 1,s the most realistic one. . .

N
..‘ 26

In coneluchng his report D:. Fohnsbee po:nted ut the
change that. has taken place in the general attitude toward geo ogical
researchin Canada. Until about ten years ago no famliﬁes o .-
consequence were available in Canada for laboratory research in
geology. Such facilities were becoming.available in increasmg :
degree and geologists were anxious to use research equipment to
advance the science. It was good to see the trend toward profes-
sors doing their own research rather than accepting part-time
employment with commercial compames. This was_due mainly to.
increased salary scales.» g -

i R T ST

' Members: of. the Projects Subcomn:uttee pointeé out s
thatrthe suggestion in the report (p. 28 that preference in the
allocation of the grants-in-aid goes to the man of proven research
ability is true only to 2 degree. Equally important is the manner
in which the projects dre presented and how well they are documen-
ted,  As to the suggestion that the National Research Council . =~
handle funds for the grants, it was pointed out that it is the statu-’
tory responsibility of the Department of Mines and Technical Sur-
veys to sponsor reésearch in the mineral industry.

wf

The Subcommittee on Physical Methods Applied to
Geologmal Problems notes the growth in geophysical research in
Canada:in the past year. Particularly noteworthy are developments
in submarine research with the inauguration in 1959.0f the Polar
Continental Shelf Project of the Department of Mines and Technical
Surveys, the enlargement of the Institute of Oceanography at the

"" L i '} '7'1

2.

it -
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University of Briush Columb1a and the establishment’ of an Institite
of Oceanography at Dalhousie university. In addition, several
universities increased thei¥ activities in geophysics during 1958,
including the appointment of a number of specialists to their staffs.
Each of the following types of geophysical-research, including - :'& +f
gravity, seismology and seismic exploration, magnetidm, =~ !
terrestrial heat flow and radioactivity, behaviour of geologic
materials under pressureiand temperature, glaciology, oceano-
graphy and limnology, ' and"petroleum ‘and mining geophysics is - - _
discussed in turn, with: ‘brief rewews of curreﬁt WOrk of particular ;
interest to geologmts. E R : oF T 5 SR e '
T et b o Rt e
Reply:.ng to a’ questlon about the newly' developed-
"AFMAG" method of electromagnetic prospecting, Dr. Blanchird - -
said the device relies on'the cumylative effect of thunderstorms -
all over the world, but that the neéarer they are the stronger the -
effect, Probably,the method would nét work too well in Canada uﬂ :
winter because storms are too distant. - ;

The Subcommittee on Pleistocene - Geology in
summarizing current activities notes that increasing attention is
being given to the study of Pleistocene geology in Canada. Work = -
in the review year clearly dmphasizes the interrelations' of the
fields of glacial, Pleistocene, engineering and grouhd-water
geology, geomorphology, physical geography, archaeology and
biology. Investigations in these varied'disc¢iplines have made
important specific contribufions tothe knowledge of one or more
of the others. Brief summaries of-the work ré¢cently completed,
in progress, or planned, is given for each of the pro¥vinces and
territories of Canada, The projects recommended by the Sub-
committee in past reports and to what extent they havé been
implemented are reviewed. Some have been carried out, It is -
suggested that students interested in Pleistocene geology'should' - -
read the reports in their search for thesis problems., There= "
port concludes with the listing of 2 number of problems that have
been suggested as being in need of solution. : &,

e A
FRR,

In the discussion of this report Dr. Okulitch'said
that, starting in the fall of 1959, the University of British Colum-'
bia would offer an option in geological engineering, Dr. Ambrose '
stated that three students were taking an option in engineering
geology at Queen's University and would graduate in 1960.

Dr. Gussow asked why the Pleistocene map of
Canada shows no unglaciated area in the Cypress Hills region
near the Saskatchewan-Alberta boundary. Dr. Prest thought this
was due to the controversy that had ohce faged over this'matter -
and lack of any new conclusive evidence; the area in question is

small. Another small unglaciated area was indicated in southern
Alberta,

Mr. Joubin said that the increasing interest in
gold-placer deposits in Nova Scotia and the Beauceville area of
Quebec, which seem to be related to pre-glacial chanhels, lends
additional emphasis to the need for more Pleistocen‘%:"studies.

In regard to the need for students to hdve more
training in mathematics and physics (p. 39), Dr. Folinsbee
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suggested that so much of the students! tithe is now taken up on

these .subjects little time is left fot ‘courses in geclogy. Dr.. =

Gussow suggested:that the fault'is in the secondary schools;
mathematics, physics and other sdb;ects that should be covered
in- h:.gh school are bemg taught in'the universities. ;

‘The Subcommittee on Stratigraphy, Palaeontology
and Fossil Fuels summarizes by tables present activities in 11
categories of research in this field. These tables indicate the
mstitutions and. dgencies where projects in each category are .
being undertaken and thelr geologic and geographic dastrxbutmn.
Current prOJeCts are d:icussed in the study of plant micro-
fossils, micropa aecontology; subsurface stratigraphy, strati-
graplky, itvertebrate pe.la.eohtology and in the compilation of
lexicons of stratigraphic terms., A comprehenslve project
suggested in the 1957-58 National Advisory Committee report is
further amplified, This involves the study Qnd tracing of tectonic
featyres in the Precambrian basement beneath the younger
(Palaeozoic) rocks where they may have provided features along
which oil-bearing reefs and other structures may have developed
in the younger rocks. ek

A member of the subcommittee points out that,
although in 1957-58, 40 per cent of the research projects in Cana-
da were in the fields of Pleistocene geology and stratigraphy and
palaecontology, these fields received’less than three per cent
of the funds available for grants for research. In order to stimu-
late more researchiit is suggested that, instead of making grants
for definite projects; they be made to 1nd1v1duals ' leavmg discre-
tion in the choice of project to thé research worker. The report

concludes by listing and describing a number of research projects
in nced of m.vest:.ga.twn tha.t have been suggested to the Subcommit- -

tee, s T
4 In discussion of the report Dr. Gussow said, in
regard to the Precambrian lineaments extending beneath the, :
Palaeozoic and younger rocks of the Alberta syncline (p.55 ), that.;
there had been'no recurreént movement on the faults since the (;;
Palaeozoic cover was deposited, or at least none had been detected
anywhere to date; the basemeﬁt topography was the only control.
He thought that any migrat:on ‘'of petroleum caused by post-glacial
up.:.ft as suggested on p.6 Gof lthe "report would be negligible.

.. Dr, Gussow said that the Alberta Society of Petro-
leum Geologists is a very active organization with many affiliated
socleties in other cities in Western Canada. Now under way is
a compilation of the oil'and gas fields &f Western Canada which it
is hoped to have completed for the’ meétmg of the oocxety in 1960,
In January 1960 a symposium was betng held on the geology of the
Arctic in which the Society was seeking thé . ‘eooperation and
participation of all ¢countries with land areas in the Arctic; so far
the cooperation had been excellent. In 1959 the Society hoped to
publish a new lexicon of stratigraphic terms used in Western
Canada. It had recently published an Annotated Bibliography of
Geology of the Sedamentary Basin® of Alberta. that had received

much favourable commeut. e
Lt 3 i
-3 : a1 2
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Dr. Gussow considered that research in palaeo-
magnetism holds great promise. It might do much to aid in the
search for oil and is of particular importance in the interpretation bt
aeromagnetic surveys, He suggested as-a most worthwhile project
the detailed study of a core from a bore-hole that had penetrated a
large continuous secﬁon of strata and had been cored from top to
bottom.' Such a study would reveal thé chahiges that kave occurred
in the magnetism of rocks deposited in;one area over long geological
periods. The cores from several holes through Palacogaic rocks in
western Ontario and in Western Canada are available for such i
stud:'ges. She oy ; et ; Hen T

Dr. Okulitch said that most fossil study collections
in universities in Western Canada are¢ from the eastern part of the
continent, Might not the Geological Survey of Canada furnish the .
universities with duplicate. sets. of some collections from Western
Canada ? He considered it regrettable that graduate students on the
Survey's field parties are not allowed to bring back palaeontological
specimens to their universities. This regulation was a hindrance to
to graduate study and discouraged the interest of students in strati-
graphy and palaeontology., The Chairman said that the collections
made by the Geologital Survey field parties are the property of
the Sua#vey.and the student could hardly expect to take any he had
colletted back to his university. After the fossils have been
cataloghed the student is at liberty.to borrow them.

#a Dr. Gussow expressed d1sagreement with the re-
solution passed at the last:(1958) annual meeting of the National
Advisory Committee recommending that the Geological Survey of
Canada be the repository for invertebrate palaeontological
collections. He suggested that the National Museum of Canada
should preserve, store and catalogue all such material with the
Geological Survey of Canada keeping only reference specimens,
He cited the British Museum as an example of the procedure that
should be followed. Dr. Langford said he would hesitate to
recommend transfer of valuable collections such as these to an
outside prganization. Those in charge of museums change -

and althpugh an administrator might take good care of the
collections. his. successor might note The Geological Survey has
as goad or better facilities than the National Museum for storage
and is better able to look after the collections, Other members
pointed out that dispersion of the material among different orga-
nizations:in different buildings would handicap stratigraphic-
palaeontologm work. : ; =

b ST Gussow stressed the tremendous field for ,
geological mapping in the Canadian Rockies and foothills,  Aerial -
photographs and excellent.topographic maps on a scale of one
inch to one-half mile are now available. Mapping the structure -
of these areas in detail is like mapping a large avalanche area; a
reasonable interpretation of the structure is possible only by
drawing or constructing regional geological cross-sections in -
which imagination is controlled by geophysical information -
both seismic and gravity. In the mountains and foothills excellent
stratigraphic sections are exposed where the enclosed fossils, the
facies changes, unconformities, etc., can be studied, but little
has been done except for the measurement of a few sections,
There has been practically no aerial mapping although it is only
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‘ isy
by such mapping that the broader unconformable relations can be
recognized as, for examplej the great pre-Devonian orogeny that
Dr. ‘Folinsbee is beginning to recognize by age dating, and which
is clearly exposed to view in the Front Ranges of the Rockies as
a profound angular unconformity and pre-Devonian deformation,
not yet described in the literature. Dr. Gussow suggested that
the Rocky Mountains might be divided into small areas to be
mapped for Ph,D. theses by students from the Universities of
Alberta and British Columbia under the supervision of a senior
profesisor.oribfficer of the Geological Survey of Canada. Several
such unit areas could be compiled into a map area for publication.
Until this mapping:is:done the true historical geology of Western
Canada and the correct answers to such questions as ''the rate of
mountain building' (which is probably very rapid) or the ""mecha-
nics of mountain building' (which Dr. Gussow believes is due to
horizontal erustal.shift, which he has named "metastasy') will not
be known. ! Already recognized are (1) a profound pre-Beltion
unconformity with unmetamorphosed sediments lying on a crystal-
line plutonic basement, (2) a strong angular pre-Lipalian uncon-
formity, (3) a major Precimbrian unconformity, (4) a great pre-
Devonian angular unconformity and dynamic orogeny, (5) pre-
Mississippian regional unconformity and (6) a profound pre-Penn-
sylvanian unconformity - all in pre-Mesozoic time.

Several members considered the use of Ph.D. stu-
dents for such field mapping an excellent idea, Others considered
this type of work is largely areal mapping and not suitable thesis
material; more specific problems were needed,

The Report of the Subcommittee on Structural Geology
is divided into three parts, The first part discusses structural
research in general and concludes that anything approaching complete
analysis and comprehension of the structure of an area is impossible
unless all structural elements are observed and recorded, inter-
pretation of the several elements are established, hypotheses of
mechanics of origin of the elements and of the whole structure
developed, and predictions based on the hypotheses are tested by - :.
additional observations. The advances and accomplishments of the
past thirty years are reviewed and it is suggested that simple des-
criptions of obvious features, enlarged by uncertain interpolations
and extrapoldtions, can no longer qualify as structural research.

: In Part II of the report current structural research in
Canada is divided into four ranks ranging at the lower end of the
scale, from simple examinations and descriptions of large
structures to structural analyses and synthesis, including direct
or scale-model experiments, at the higher end. Only six of the 58
structural projects in progress are first rank, nine are second,
six are second or third, and remainder are mainly descriptive
studies.,

Part III of the report suggests several structural
problems that should be investigated, including (1) the structural
environment favourable to replacement, particularly in relation to
ore~-deposition, and (2) study of the end products of deformation
(deformation that has gone beyond the stage of isoclinal folding).
In conclusion, the report urges that all structural studies be
carried beyond the descriptive stage., It reiterates the
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recommendat:on of earher reports that the form. origin, mterre- :
lations and mechamcs of specific structural elements such as .
faults, hneations 5 cleavages, folda, etc., Dbe selected for intensive
invesﬁgat:ons with a view to ultlmate syntheses of mechanical

systemg,

Rt

(&

ek .Dr. Ambrose, after presentmg the report, .
mentioned a joint letter from Dr. J.C. .Sproule to him and Dr. -

Caley, calling attention to the pers1stence of Preoambnan lineaments Vi

below Palacozoic and younger rocks of the Alberta ;syncline., Stu-
dies of these lmeaments could be most 1mportant and useful in the
search for oil,  This letter 1s incorporated and discussed i in the
report of the Subcomrmttee on Stratigraphy, Palaeontology and-
Fossil Fuels (p.55 ) L Sy

~
ik

: " Dr. Michener asked what research had been done
on the study and interpretation ¢f lineaments from aerial photo-
graphs. Such studies could be a useful tool in exploration,.but
much research is needed to find out how and to what extent li-
neaments can be used, Mr. Joubin pointed out the growing
importaree of air photo mterpretation in connection with geo-
physical surveys and the correlation of anomalies with linea-
ments and other structures visible in the photographs. Mention
was made of fracture pattern studies at the University of
Saskatchewan. Cornell Umversny, Calorado School of Mines,
and Umversuy of Oklahoma are among the institutions men=
tioned that offer courses in air photo interpretation, The
University of Toronto plans to offer such a course in the near

future., g :

..... R el

iR e S TR S B S

[ PP
i Sl Aas-

g



L

fl et h, o LR
g1 feruvoe 1o Gwinile L9 T S e A B
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: MINERAL DEPOSITS ' '

Presented by H. D. B, Wilson
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The members of the subcommittée wish to"é’éicnow-
ledge the fine service rendered by Dr. H, C. Gunning, Whd was
chairman-of the subcommittee from 1954 until the end of 1958. Dr,
Gunning is unable to remain a member because of his tieparture
from Canada early in 1959, He suggested that "when hé’ gets
settled in Rhodesia he may be able to rejoin as a ‘foreig-h‘ member
and supply a link w:.th thoughts out there,

Four new members have been added t'o the subcom-
mittee, A« R, Byers, University of Saskatchewan; JHE, Gin,
McGill University; W, H, White, University of British Columbia;
and H. D.B. Wilson, University of Manitoba, et

‘a...'f- J..U,.;;:)T ] 1
: ; e mdd Do
COMPREHENSIVE STUDY OF AN ORE DEPO.:»IT
. Most members of the Subcommitteé B&heve that this
is a very important projeet. ' If -such a’ prdject wére’ organized it
might then be possible for the Subcommittée to consider setting up
other major projects which would combine the talents of a great
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many n:vestightdrs a.nd perhaps the £a.c111ﬁes of several institu-
tions. The Subcommittee and the Chairman of the National
Advisory Committee have continued their efforts to arrange for
the study of a particular mine, (See-alsop.l ).

CURRENT RESEARCH.INJOR;E DEPOSITS

_The survey of current.geological relSearch or ore
deposxts is published elsewhere (p. 99) in the Annual Report.
The volume of research is considerable and a wide variety of
. subjects is being examined. .The research covers such topics as
5 the descnpu,on and origin of particular orebodies b) structu-
‘ral studies of orebodies c) the distribution of major and minor
 .elements in orebodies and silicate rocks d) igeoehemical pros-

: pecb.ng e) origin and metal distribution in gossans f) the rela-
tion of orebodies to regional metamorphism g) geothermometry
applied to orebodies h) wall rock alteration i) mineralographic
and X-ray studies .of ore minerals, Many of these topics include
"se\'re'ral5 individual research projects.

" The volume of individual research and the breadth
of subjects being studied appear to be generally satisfdétory. k

Many problems are available for individual researchers so it

seems unnecessary for the subcommittee to suggest further

problems for individuals at this time. R RS

_COMPREHENSIVE STUDIES  “o¥gn”: - .-

: The great need in research on ore dep051ts appears
‘to be the organization and implementation of comprehéhsive stu-
“dies. Almost every subcommittee member suggested this inde-
* pendently.,

Dr. Lang reports: e

"It seems to me that the need is not so much for_

. scattered, independent studies as for: tmmpreheﬁsive,
integrated study that would include:” (1) A stock-
taking of present information and recommendation of
projects that seem required most urgently to'round
out the picture (2) undertaking of such studies by
various individuals or organization$, and (3)inté-
gration and summarizing of results. Most of the
studies that I envision would require field and
laboratory studies by the same investigator or =’

group. It might be possible, howéver, to allot ™
particular phases here and there as theses studies."

Dr. Charlewood discusses the need for such projects
and for some sort of organization to handle them, including the
collection of data and the pubhshmg of results. He states:

"There appears to be an adequa.te supply of most
metals at present, However, the terms of refe-
rence of this Committee commit it to a-long'range
view and, by research, to pave the way to discovery
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and utilization of ores in the years to come when
present known sources will not be adequate to supply
the world!s needs, 2

"in looking through the - NACRGS reports for the past

- eight years , one is impressed by the vast amount of |

" geological research that has been done in Canada in

that short time to say notlnng of that which preceded

1950. : ;
e o

""Much of this material may: ha.ve been published. but,

A and one wonders where, since it is obviously not all

A%,

A4

3 oo

‘encoutered in routine reading. A great deal of work

" listed in these volumes is, of course, recordedin. .
unpublished theses and unless there is some central

clearing house or reference point for this material,

i ‘it may be lost to many who.could apply it to practical

5]

L

' purpose in the future, ! ol
? R FapE R
"One approach to this problem may be some sort of
data - collecting group suggested last year by the
Subcomimittee on Phys:lcal Methods Applied to Geolo-
gical Problems." .
Rl i ‘," ) i g

' Dr. Charlewood believes that, if large studies were;.

contemplated, individuals in each region could organize the  ;
gathering of research specimens or data, if they had the weight
of the Naﬁonal Advisory Committee behind them. ..

3 o 28
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Dr. White suggested some of the magor problems

which need study. 'I‘hese are problems which can only be done ..
with somie gi-oup ¢oordinating the work of many workers. As an
example of such a project he suggests the “metal content of rocks"
which is diScussed la.ter in this report. A : Pt
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discussion in the 1958 report of the subcommittee and "attention
was centred on the need for more data on wall-rock alteration
around ore deposits." The National Advisory Committee passed
a motidn’at the 1958 Arindal Meeting tHat this subcommittee be

5 c ¥ o . £ i :' '."
" WALL-ROCK ALTERATION TR S el e

-

Wall-rock alteration was a major subject for

asked fo give special ‘thought to the problem of wallprock alte=, ..

ration,
{1

ERT
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The general fdeling of the subcomm:ttee is that wall-

rock alteration would be a good subject for a large ceoperative
Fogect, because while much has been done in the past, the work
hdis not béen very producﬁve of general principles. Each project
has been an isolated pigce of work and many studies were not
plete. Dr. White states:

.
T

b ‘ PNl T, -

Fd

+"Some investig,a.tmn of wall-rock changes have been
+done on a few B, C. deposits, but nope has been real-
ly thorough. Even,at Sullivan, the largest base metal
deposit in Canada, the wall-rock alte:ration is known

4 onlyr -infa general way ..

Y. PHARB R S e
’5 i ." 3
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el ; - The prevailing belief has been that each mine is a
law unto itself, but, it seems probable that we are:missing the
underlying principles. For example, the understanding of me-
tamorphic mineral facies has clarified manyiof ourideas about
metamorphism, yet few attempts have been made to apply these
principles to wall-rock alteration. Perhaps such facies studies
would tell us much. A superficial appraisal shows that the wall-
rock of copper-nickel deposits is commonly in the pyroxene
hornfels, or pyroxene granulite facies, indicating ore deposition
near magmatic temperatures, whereas the wall-rock in many
hypothermal depos1ts is in the green schist facies; that is, a
much lower grade facies with perhaps a considerable temperature-
pressure gap between the two. gt )
: ' y W0e s MR

'I‘he wall-rock in some replacement. &ep051ts such
as the Geco copper deposit in the Manitouwadge area in Ontario,
appears to be in a high grade metamorphic facies and this deposit
may be associated with a high grade metamorphic area, These are
suggestions which indicate that comprehensive wall-rock studies
may.give us answers to the problems of hydrothermal versus
msagmatic segregation deposits, or igneous versus-metamorphic
ore deposits, This comprehensive type of work has not been
attempted iri Canada because we do not have the organizatlon to

do iti'l o idae. .8 [J 3 4
7 A T o e e A S T e
His i Smch 4sproplem would require the collectmn of

samples from many-spesifi¢ally chosen mines ahd the ooperatioh
of many laboratories where petrographic studies and X-ray iden-
tifications of minerals; could be made so that facies: diagrams
could-be constructed. - Cooperdtion would also be required frlond‘*/
lahoratories where spectrographic analyses could be made andi:!
from. others which could analyse the major elements. and also’ .
elements that are insensitive to spectrographic methods. Perai'
haps it would even be possible to get some of the new highly
accurate radloactwanon analyses done at Chalk River,
AR

A.lthough such a proJect rmght be rewarding, the
subcommittee . believes;that, for theipresent, our efforts should be
congentrated on initidating and organizing the ""Compiehensive
Study.of .an.Ore Deposit." If some sort of organizidtion'grows out
of this project, it:is possible that other large prdjectsf'such as
wall-rock alteration studies can be handled in the same mannery:

i Be s 7/§

In the meannme, several smaller projects oni+

wall-rock alteration are discussed in the last two reports and these

should be re-emphasized. Br %

FlEs e Xyt 30y Lis s

e Dr. ‘White reports on:dpécific projects where' ‘wall-
rock ;stud:.es are eithdprstarted or contemplated: i~ o ¢ & 3

eyt oSl e el
¥With two associates I have become intérested in
the geology of disseminated copper deposits at
e . - Highland Valley that seem to offer a first class
" . .’ opportunity to-study wall-rock alteration in a
s quantitative way, By this time next year there
: will ‘be 475, 000-foot crosscut through the mine~
ralized area, with bulk samples every ten feet
throughout the workings. This fall I assigned

v

o
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study of the intense alteration in the first 600 feet
of this tunnel to a graduate student. He has discov-
ered some intriguing changes from fresh rock to
nearly massive montmorillonite, and these we hope
to correlate with changes in composition. The big
problem is money for rock analyses.,

"Another matter tha.t I intend to investigate is the re-
lation between alteration, copper mineralization, and
specific gravity. We discovered more or less by
accident that the gravity tends. to decrease with in-

' creasing alteration, but as. sever,a,l‘r_ock types are
involved, the reasons for this are pbscure. Changes
in gravity could be related to (1) rock type (2) miner-
alogi¢ changes, or (3) changes in porosity. Iam

i designing a portable specific gravity balance with

. which to facilitate this study.  If it seems a likely
£ .. field of researgh I will try to get a Ph,D, candidate;,,
f to make a thorough study." - . . .. A

Petrographic studies of wall-rock specimens from orebodies at
Brabant and Hanson Lakes, Saskatchewan, are being made at the
University of Saskatchewan and rock alteration at Cpemiska Copper
Mmes, Quebec, is being studied at the University of Toronto. All
thése wall-rock studies, particularly the large-scale one in British
Columbia, are worthy of support by the Natiohal Advisory Commits
tee.
i S AT Tas R s R S U, Y

lon o A questionnaxre to try to determine. wha.t has already
been done on wall-rock alteration in Canada was contemplated
earlier in the year., One was drafted with the intention of circu-
lating it to the various mines, geological surveys, and university -
laboratories. However, it was not distributed because of the prior
distribution by the Geology Division of the Canadian Institute of
Mining and Metallurgy, under the chairmanship of Dr. Gill, of a
questionnaire on orebodies requesting information on their asso-
ciated fresh wall-rock, the altered wall-rock and secondary
minerals, the chemical changes.and the width of the altered zone.
This questionnaire does not inciude quenes on precious metal
deposits, Sty o :

Dr. Gill has - suggested to the nine participants in the

Symposium on Occurrence of Massive Sulphide Deposits in Canada
for which the data were collected,; 'that they might direct their
attention to wall-rock alteration and if possible, assemble after
the symposium to coordinate.the data by recording them on punch
cards or in some other way.,

i =
s
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METAL CONTENT OF ROCKS

! A :
Another comprehensive study that should be under-
taken concerns the metal content of rocks. Dr. White states:
T LB ey o
"Foremost is the matter of the metal content of rocks,
I fail to see how we can ever get far in the matter of
genesis of mineral deposits unless wé can answer the

question: 'Are metals cyclical in nature, or unique



-18 -

contributions to the upper ‘crust ?!./In; British
Columbia we have some prospecting on the theory
.that metals are genetically related to igneous in-
trusions, and’ others prospecting what they believe
to be ancient granitized shorelines. Not long ago
Dr. Sullivan told us at a meeting that if we didn't
_stop fooling around batholitic margins we would

. never find any ores!

"If, for every geological unit, both igneous and

" ‘sedimentary, we knew the metal conteht, its dis-
tribution within the rock unit, and its mode of
occurrence, we would be much closer to the
answérs we seek. "

£t

i-'.i ; it} REerp ; g
ST illustrate how little we know or agree about the

soﬁrce of metals , Dr. Charlewood quotes.from the Fourth Sir
Julius Wernher Memorial Lecture of the Institute of Mining and
Metallurgy (London)! delivered by Dr. Anton Gray; September,

bih
1 Gray, Antofits Future of. Mineral Exploration, Bul,l. Inst. thh,
Met. (London), Nov. 1958 p5123-34.
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1958 in London, ésf follows: Feiiaiate
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M essesss. by the end of the 20th Century pi‘es'e’htly
known mineral fields will not be .able to supply all
the WOI'ld'S non"'fﬁrrous needs a 0,1 IEREREE i

ViR s ] , L
‘Charlewood continues- T I (el ey
$ GEga s e o Sr
; "He goes on to: d1scuss theftaqis gvailable to the
Uy geologist in thie quest for futurg orgs. In his opin-

ion there is.no-agreement among. geologists as to
the source of metalg and-of the.water that carried
them, nor on the method. ,of gg;:tn)g)the metals to
- ~the places where;we. now, find, the‘m.mHe says fur-
ther that the problems of ore deposition have not
been solved primarily because the need for a :
Ce soluuon has not been urgept.,,
funt olyin s .« .
' "After developing h1s rease Sor the Source Bed
Coricept, he concludes that we cannot expect as
"sure a guide to ore as the petroleum l,ndustry has_;
to oil reservoirs because problems of ‘pineral
deposition are too varied and complex. But he
suggests a relaxation of what he calls, 'Obsession
with the theoretical possibilities of hypothetical
magmas! and 'a great effort to solve the structu-
¥ “ral and chemical problems of metamorphism, !

"We may not agree with all points of this address,
and we are not expected to, but the conclusions
urge us in the direction already chosen by this
subcommittee, "
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At present, considerable data concerning the metal
content of igneous rocks may be obtained from the literature. Data
_.on base metal content of sedimentary rocks are extremely meagre
and most of them were obtained so long ago that the standards of -
accuracy.are no longer acceptable. Recently, some. data were
forthcoming on-the content and movement of metals in metamorphic
rocks but the amount is still far too small. In ecomomic geologyy:
perhaps the greatest need is for data on the distribution of zinc,
because most trace metal studies are done spectroscopically and
zinc is not sensitive enough for the spectroscopic-method. This «
lack of data on zinc is most unfortunate because zinc is the metal
‘that links copper and lead in ore deposits and it is one of the most
abundant elements in the sed_mentary ore:depositsy 5,

d __The trace metal work at Oxford and Cambridge Um-
versities has filled out the picture of the distribution of most metals
.in basic igneous rocks, but data are needed for the metal distri-
bution in a differentiated series of the more acld igneous rocks.
Research is needed on distribution of metals in almost all sediments
and on their distribution in mietamorphic rdcks acﬁd redistrlﬁutlon
dunng metamorphism. Problems are not lacking. and much of the
work could be done by individual investigators., However, the
desired goal of détermining the metal '¢ontéht of rocks could be
reached much seonet if the work were coordinated so'that missing
data could be noted and duplication of effort avoided. e

Dr. White points out that knowledge of the metal
content of rocks is alsd of primary importance iA geochemical
prospecting. He s;ates:

"Dr, Warren and Dr. Delevault have been engaged for
years on deyeloping methods of detectmg traces of -
; heavy metals , and similar work hag been going on
elsewhere., But I am not aware of. any effort in Cana-
da, certainly not in British Columbia, to rigorously
and systematically apply such methods to specific
rock bod:.e,s. Some work of this sort.has been done
by private companies, but the results are not availa-
ble. Surveys of this sort, careft.lly tied to geological
observations. wouid be; excellent subjects for Mas-
ter's theses or could be carried along with detailed . -
o mapping by the Geologu:ap, Survey of Canada. . For.
i example, the W}?J.j‘.e Creek batholith in tne r.aast Koo=..
3 tenays, so. excellently ma.pped recently by.Reesor,
would be a fine place for a trace metal survey."

A

It is difficult to recognize anomahes if we do not know
the normal metal content o{ {:ommon rock types.,: Thus a peridotite
commonly contains about 1 »000 times as muc’x nickel as a g;ramtem
and generally weathers much more rap:.dly, yet a:peridotite dyke
cuttmg granite is not an a.nomaly. : u

THE SYMPOSIUM 'ON SULPHIDE DEPOSITS

B S RELR "

This symposiﬁm took plac;e at the 1959 Annual Meeting
of the ‘Canadian Institute of Mining and Metallurgy and was co-
ordinated by Dr. Gill and his committee in the Geology Division of
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the Institute. Itis an: ‘excellent example of a cornprehensive pro=-
ject. It included three '$¢ssions at which! 19 papers were presented‘ 2
The first session concerned the Occurrencgs of Massive Sulphides "~
in Canada with speakers to discuss each pr'ovmce, the second was /2
on Exploration for Massive Sulphide Deposits, and’ the tlnrd on ¥
the Genesis.of Massive Sulphides. ; ; lo

e
o ': 3 r .({'l

- It is hoped that this material ¢an be assembled and >
publishdd as a unit. ! “The National Advisory Committee should

BN

i i Ly G " Y

R b ey G ' 2 kT o 1 toe
: Oenesis of Massive Sulphide Deposits; Bull.. Can. Inst. Min, "
Metallurgy. October. 1959, p. 610-649,

i

SRt rf
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support thzs proJect because 1t is of the type "involving the as sembly
of data from a great variety of sources and the search for patterns :i..
therein®, that was suggested in the 1958 report of the Subcommittee«

on Mmeralogy, Geochemistry and }?etrology'.z e T LS L

e pr

e o Lk : ST

.

National Adwsory Comrmttee on Research in the Geological .
Sc1ences, Eighth Annual Report. 1957- 58, pp. 45 and 9, e

Ve o(ll i

e MIN::.RAL D.L.POSIT..: DIVISION, -..
GEOLOGICAL SURVEY OF CANADA'

ids Much of the field work of thi¢ Division is being devoted
to the Economic Geology Series which comp‘nses Canada-w:.de re-
ports on specific metals. The reports of the series will® contain
comprehensive, ‘although condensed data o#' dep051ts, 1nc1ud1ng
generalizations on mode of occurrence and geologmal cons1dera-
tions regarding prospecting, exploration, and’ appraisal' des-
criptions of principal areas and deposits; and tables of geological
data on minor occurrences. Sl

These field studies and compilations should be most
valuable to economic geologists. The work on niobium and lithium
is completed; work on beryllium, iron, molybdenum, and copper,
as well as the second edition on uranium and thorium is in progress
and it is proposed to start on gypsum in 1959.

The publication of a series of metallogenic maps
was begun in 1958, Each map shows the distribution of known
deposits of a particular metal or two closely related metals. The
maps are’on transparent paper so that they can be used as over-
lays on thé geological map of Canada, or for comparison with each
other,

They are intended as preliminary steps in research
on, and the illustration of, metallogenic provinces. Emphasis was
given to this project because additional knowledge of metallogenic
provinces would be of great assistance in the selection of a regaon

for prospecting. F s
{5 apdborie
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ORGAMZATION FOR COMPREHENSIV E STUDIES

STy

SO e e oy

. The compr%henswe thyiew ef a partfcular subject is
perhaps the easiest of all comprehensive studies because the main
requirement is simply-one industrious individual to organize the
projects The organisation of comprehensive research problems
involving the determination of new data is another matter, because
it involves the or ga.mzaﬁ.on and coordination of Many individuals
and laboratories over: a long period of time. The National Advis ory
Committee might consider how this may be done, °% & . .,

On¢ requirement is that such work be directed by the
most experiencéd men available in the respective fieldsi“ Dr.. J. T.
Wilson's description of the research institutes of Russia and China
in his paper preseated at the 1959 Prospectors and Developers
Convention, suggtsts that these are suitable organizations' for
carrying out such comprehensive research. Such institutes are
expensive, but a country as rich as Canada can afford at least

one suck organization, espeelally when mining is one of its ~ '

A

greatest.industries,
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R.B. Fergudon

University of Mamtoba,
Winnipeg, Manitoba.

G.S. Mackenzie = University of New Brunswick,
Fredericton, New Brunswick.

J. Ae Maxwell Geological Survey of Canada,

Ottawa, Ontario,.

W, W. Moorehouse - University of Toronto,
Toronto, Ontario,

S. C. Robinson

Geological Survey of Canada,
Ottawa, Ontario.

D.M, Shaw - McMaster University,
Hamilton, Ontario.

F.G. Smith - University of Toronto,
Toronto, Ontario.

H.V, Warren - University of British Columbia,

Vancouver, British Columbia.

The lions in geochemistry, petrology and mineralogy
have long been, and continue to be, the Geological Survey of Canada
at Ottawa and Queen's, McGill, and Toronto universities, This was
pointed out by Dr. Ambrose in the 1957-58 report of this subcom-
mittee and Table III indicates that they continue to dominate today.
However, there are signs that the tables may turn towards Western
Canada and the Maritimes. This year's report is biased towards
western developments with the idea of high-lighting certain funda-
mental changes that are occurring in geological research across the
nation.

Counterbalancing, if you will, the magnificent new
facilities for geological research in the new building of the
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Geological Survey of Canada in OEtawa, we have in the West such
buildings as that available to the:Research Council of -Albertx;
with a rhillfon-8@6llar-a-jedar budget. The lion's share of the
Council's budget goes towards research directly in the field of
geology or in related applied fields such as petroleum and coal
technology. Much of the work being done by the Council is of a
fundamental character dnd now ‘that the basic equipment, plant and
staff, have been @un in,"as it were, we can anticipate a new su’rge
-of researchfrom this group.” A récent 6iitstafiding paper in geo-"
rchem1si:ry published by Council members;is Geochemma.l Aspects.
.of Petroleum Migration in Penibma, Redwater, .Ioffre, and
’Lloydmmster Oil Fields of Alberta and uaskatchewan, Canada, .
Bull Am Assoc, Pet. Geol., vol° 43, No. 2,J February 1959.,,;

ol

an
R

T A new $7, 000 000 physical science fcentre (phys:cs,
mathemancs ’ chexmstry) is going up on ‘the’ campus of the Univers
‘sity of Alberta - ample proof of provincial goverm‘,nent recorfnitiqn

&of the growing importance (and cost)) of research in the physical, .
;sciences. Since reserch in geology receives 1mpetus .and stzmulus
from the other phys:cal and biological sciences, the West doaks ;1
prward to the time when it will be able to compaﬂg in cahb:ne of,
gradna.te work with the older and honored institutions cf the east. 1

- ,:2‘./"\

k ; : e SR S T
3 ‘ A1 Ao daendwson aad,
35 [ JABLE I fETE PRI G e e T
i Level of ‘Researcher seasprpelue i)
. H : k A FRL
,\S Bachelors; < R e i - PRI \-,-“'
or Thesis 4 Ll £
G ; Masters Doctorate level Non -+ &1 _
. Subject: Thesis Thesis  unknown! . Thesis Tbté’-_‘v S
I F = R e B Y T RO D B TR
Mineralogy 7 Urigg: ey &) 2 . 30 swli . ggros O
GCOChemiStrY 16 13 4 52 85
i o SR O SRR 3 38 73
Bl i £if. ardnrs o cem—
204
(Number of researchers engaged - 167)
TABLE II
Level of Project
Mineralogy 5 4 2 26 37
Geochemistry 16 9 3 41 69 -
Petrology 14 13 1 24 52

158
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- TABLEO

*DIVISION OF RESEARCH PROJECTS BY INSTITUTIONS'

. -
e s e e e S »..1.‘..?! e e i
R it il ! F IS e e ., derd el
Rl s o - D Miner- Geb<'! Petrogi'aphy
Insﬁtution,.; ! i alogy chemistry & Petrology Total
Britisk Colu.mb:.a Dept. of Mines -- . -- £“1 : s
University of British Columbia  -- o A Tl
Research Council of Alberta 2 4 8
University of Alberta - - 4 5 9
"' University of Saskatchewan B 1 . groay 6
"“8ask. Dept. -Mineral Resources == - Eoats T 1
_University of Manitoba -1 e 3 &
“ Ontario Department of Mines: . == ' . ==.. 1 1
Ontario Research Foundation - 1 bt levda i podes 1
‘McMaster University . - B - 1 6
-University of Toronto 5 4 .9 18
Queen'!s University 2 4 5 11
University of Western Ontario -- 3 -- 3
Carleton University S 2 1 4
Quebec Department of Mmes e - 1 2
McGill University % g 6 .. 16 4 26
Ecole Polytechnique 2 - 1 3
Université Laval e —— 4 4
Geological Survey of Canada =3 12 5 20
Mines Branch, Dept. Mines ol
e and-Technical. Surveys . ‘a3 B e 19
University of New Brunswick -- 3 : 8 5
Sti Francis-Xavier University == - e L 1
Dalhousie University . - — 1
40 66 52 158
= ! 2 L
5 & ; . ;
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More exact techniques of spectrography, X-ray
diffraction and fluorescence, and isotope study now available in *
properly equipped laboratories offer us the hope of solid advances
in the proper uhderstanding ‘6f minerals, rocks, and the processes
that'have gone'inté their formation. The good, purely descriptive
work of the past can be reinterpreted in the light of new data availa-~
ble from these special studies ut111z1ng advanced and rapid
techniques.: itanavinl’ Lanuan ; ;

1

PR e e S IS
Internationally, there were noteworthy steps forward
during the review year in making available in translated form the
great mass of data collected and:being collected by the geologists
of the Soviet Union particularly in the field of geochemistry.
g (g - ol
sl i i 3 :
1 itoa CURRENT RESEARCH :
WS a0y sl
The rate of accumulanon of data and the difficulties -
of incorporating these data into general review papers were dis~-
cussed by Dr. Ambrose in last year's report. This remainsa = -
stumbling block and wider application of comp11atzons such as those
now being prepared’ by the Geological Survey 8f ‘Canada should prove
most ‘helpful. =1 R S el

Yak . st Doy b.‘u IR ALRE SR

Though these compilation projects cannot properly
be regarded as research, they provide much-needed tools for the
researcher. A few of them follow:

Compilation of Canadian Rock and Mineral Analyses e ey

" 'Dr, Shaw of McMaster makes a special point of
commending thé work being‘done by Dr. Dawson a.n& Dr. Maxwell
of the Geological ‘Survéy of ‘Canadd’on this'project, ’He expveSSed
the hope that it should be c¢arried forward to publicaﬁon as soon as
possible, but that-it‘shoald be a éontinﬁing projéct. ' Dr. Robinson
reports that the work'was continued by 'two sedsonal employees
under supervision of JyA. Maxwell diring 1958-59, ' ‘The impor- o
tance of this project cannot be overemphasized, It is allied With
other cataloguing prOJects in the field of geochexmstry, mineralogy

and petrology, vvi b
7 ey P pah s Sai V3L
Spectrochemical Standards St Pt AL B

The Canadian Association of Applied Spectroscopy
has a committee on standards, whosE. task is to set up samples of
different kinds of material for the purpose of 1nter1aboratory come~.
parisons. Dr. Shaw suggests the committee is in need of catalysis,
and that it should be asked to produce the necessary standards in
quantity and afrange for cahbration of the samples by precise angl
accurate: analytical methods. In thls regard, Dr.’ Baadsgaard of. t.he
University ‘of Alberta prepared a ndmbér of rock stand,ards la.st faIi
and'has arranged for their analysis as part of his graduate course in
geochemistry, These samples are available for interlaboratory '
calibration purposes. The analyscs available are not spectrographic,
but chemical trace element technique applied from current advanced
analytical techniques of the chemical field.

et g o
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e Mss A¢ P. Sabma is compzhng a, catalogue of X-ray

......

* in the Geologxca.l Survey of Canada..

Professor R«M. Thompson, University ‘of British
Columbia, is in charge of. assembling Xaray powder data for rarer
minerals for the AdS. T M. card index, ! 1

I
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‘Li...t of Canadian ‘Mineral Occurrences

: Preliminary work haé been started on revision of
Geological Survey of Canada Memoir 74, "A List of Canadian Min-

eral Occurrences under supervision of R.J. Traa.l]“ The Mmer-

slogical Association of Canada has agreéd to aas;st in thJ.s ¥

comptlatlon. i3 e : e N e

_..._LC]‘a. 5 Laii ¥ : , R R
PROLES o8 The Mines Branch; Department of Mines and

Techmcal Surveys; has undertaken a study of the m:neralogi al
constitution zmd physical and cﬂe:hibal proper‘ties of Canadian clays.

1
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RS9 éoneeri('ed world-wide attack on'the g*nesis&l and qnys- o+
tal structure of these ‘most. eommon of. the rock-forming mmei'a\ls < N
going forward,:: Dr, Ferguson at the Umversity‘ of Manitobaj in" ey
association with Dr. Traill of the Geologicak Survey of Canadd and - ..
Dr. Taylor of (Sambridge ‘University, has investigated albite and is ALy

attempting to apply crystal structure data for the alkali feldspars
to petrologic situations, particularly to establish the reason for
the occurrence: of ‘orthoclase in one rock, microcline in another.
! Greenwood and McTaggart at the Umversity of

British Columbia have completed and published an interesting paper ‘

on correlation of zones in pla.gioclase. e Sy
. b = -‘L\,u «
] 2 A ¥
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Meteorites 5 n';-.xvl"("i‘-““: : : S
A description of the mineralogy and geochemistry st
of the Abee meteorite by K. R. Dawson has been prepared for - ot Sag
publication, This meteorite weighs 236 pounds and is of the . p2 G

brecciated stony type. It fell into a wheat field north of ),?.d.monton “ . s\

in June 1952, L
ere I T‘

iy

Basic Igneous Rocks sl

C. H, Smith of the Geological Survey of Canada
has made field and laboratory studies of Cordilleran basic and
ultrabasic intrusives as part of a larger study of these rock
types throughout Canada.
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G.S. Mackenzie reports that Dr. Hale at the Uni-
versity of New Brunswick has been carrying on a trace element
study and petrographic study of the St. Stephen, New Brunswick
gabbroic and ultrabasic rocks. :

Gt s ‘{? A - ..Z o e .“‘.

John Patterson at: the Umversity of Manitoba is
studying metamorphism in relation to the Cu-Ni deposits of the
Moak Lake area, ¢

Dr, Delevault and Dr. Warren have been investiga~
ting the- bu-Zn content of coarse grained eruptive rocks. C.J.
Sullivan's eloquent pleas for reconsideration of the lateral secre-

tion hypothesis apparently have not all fallen on deaf ears.

...'.v“}" £ &
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* E+R. Rose of the Geological Survey of Canada
comrnenced work on iron-titinium deposits related to anorthosite
bod:leé in the Grenville sub-province of the Canadian Shield,
f Y0 i_'
el 3, By MeDonald, graduate studont, University of
lvfanitoi)a ha.s unidertaken a petrological study of the basic and
ultra’basic dyke rocks of the Cuthbert Lake region, Manitoba.
. ¢ i . Pty oo

Granitic Rocks

& G B, Reésor of the Geological Survey of Canada is
continuing ks study of Canadian granites, - His recently publishéd -
memoir on the White Creeck batholith, a masterly stidy of the mode
of ‘emplacement of a pluton, should lend encouragement to the
magmatists in our midst. :

i G.S. Mackenzie his been conducting a similar study
of the New Brunswick granites, of Taconzc, Acadian or Caledonian
agee Boily AT e

(L Lo

Dr. Hawley and his students at Cueen's University“

i

have been studying the Grenville granites. L2 T i 3% 3
R & ;
Pegmatites - : bk L g ; Aopd

J. W. Ambrose has been investigating eucrypute in
the spodumene-bearing pegmatites of southea.stern Manitoba.

e Sy

Metamorpiﬂc Rocks S P ,i : ¥ aliv
2 . I o oo Lt
At Laval, Rene Beland is studying the gneisses and"
granulites of the Rawdon~St. Gabriel area, Quebec; and Pierre St.
Julien, an M., Se. student, is’stuéving the petrography of the albite=

chlonte sclnsts of Abitibi County. T B it e
Sedimentary Petrology : &t
e I LR G
o iy %a6Dbs Millon-ob il Resedyth Codsell of Alberta has.

been studying the petrology of the Blairmore Group since 1956,' -
This outstanding work is shortly to be published by the Council. : °
S 7L
This brief classified review of the projects in the
field- of pétrology, suggests that the work now in progress covers
the whole rock spectruni. .



GENERAL REMARKS AND SUGGESTICNS

Much of the research in geochemi,'étiry, petrology,
and mineralogy now going forward requires Spec1ahzed equ.i,pment

15')[_1..
of great cost. Commenting on this, Dr. Shaw has this to say: "v'fftré;f'!-

18 .
" ++. The last point I want to mention concerns :
financess The National Advisory Committee has™ . i~
- ‘altogether too little money available to it for dis- '~
- bursement in the form of research grants. In re-
cent years the applications for such grants have very :
much increased in number and the competition is e
therefore becommg v‘ery kéeﬁl"“@h&« s, ¢ of $50,000 L.f.l; .
awarded in 1957-58 is completely. unrealist;,c if’ e
.~ Canada is to'be considered as a country in Which
.valuable geologlca.l research is being carried opt.» _
If it is not possible to obtain additional funds, i k r o
think the National Committee should very senously e,
.cons:.der the poss1bi11ty of asking for its activities to
be asspciated with the National Research, Councllg 4
“'¥hich is already supporting geological research on
a very considerable scale +4."
+. Dr. Shaw is particularly concerned with the o s
difficulty faced by those of our colleagues who are initiating
applications for grants for research which might be in every way as
valuable as the projects that the N‘auoml Advisory Gommittee has '
_ supported, and that have been underway for sbme time.

:-Most geologists would be loath to see the National "
Advisory Commttee, a small group who understand geological
problems, delegate their responsibilities for the support of :
geological research to the National Research Councils But itis '~
clear that National Research Council and Defence Research Board
funds are larger than those avajlable for distribution by this
committee, This is especially noticeable at universities like
McMaster which have had deservedly generous support from
National Research Council. :

Dr. Smith of Toronto, in the suggestions of tlns
subcommittee report last year, indiédted this dilemma - the fact
that even though costly major research equipment is obtainable,
the researcher often has a problem in obtaining funds for rumung
expenses. o j ' e

il

i

5

: Certa1n1y the universities have begun, at least, to
recognize and shoulder the enormous burden of previding adequate
famhues and equipment for research in science. : The capital
equipment budget of the University of Alberta has increased from
less than $100, 000 in 1955-56 to $175, 000 in 1957-568, $425,000 in
1958-59 and $600, 000 in 1959-60. It is assigned almost ent:.reLy
to the science departments and threatens to be a line of cleavage
between the Arts and. the acience departments of this, as of many,
univers1t1es. R iﬁ”

Nev,rertheless, a man stands behind any substantial
advance in science. All the research eqtnpment in the world is not

i S FOh vl
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going to produce ae significant paper. There must be in the geo-
logical survey organizations, research touncils, and universities
a climate and incentive leading to productive research, Perhaps
this-is-what can-best be-provided by the funds availahle to this .
committee. dodesall

(PR I e e PIReL A

Dr. I...amgford1 touches on several significant points:

s [T,

! Langford, G.B., Teachmg the Geolog:.cal Sczences, Trans. Royal
Soc. Canada, Vpli“LII Senes I1I, pp. 39-43, Tane, 1958. o

"eae In recent years we have seen another develop--
ment that has given scientific development a setback.
The shortage of field men has led exploration com=-
panies to employ university staffs for summer work.
Seldom have these men been called upon to use their
3 highly specialized knowledge. In fact, it is unsual
' for men in ‘this type of work to be able to find time
or encoura.gement for any scientific investigations.
Conseqiiently ‘we find that the teachers also aze
negl;eietmg theg.zj science «.."
It 'should be noted that the Geological Survey of
Canada, through the activities of the director and chief geologist,
has dope much to foster a climate favourable to reseatch, Dr.
Har?isonls talks on the work of the Geological Survey of Canada
given in 1958 to’ Queeri's University and this year to Alberta and
other universities ’ contnbutes awareness of our genlogical heri-
tage and’ future.e SRt o
SIS
A small pubhcatzon that has come to our attention
is Miller Memoizsy publ‘ished by the students at Queen's University.
The editor gives an eloguent plea for understanding, on the part
of geologists, of new dovelopments in physics, cnem:.stry and
other sciences related to geology. This view is endorsed by the
Subcommittee on Geochermstry, Petrology, and Mineralogy.

Perhap.. "the present situation in which major
equipment items, usuilly f¥om the field of physics or chemistry,
are provided through National Research Council non-recurring
capital grants, and funds for the strictly geolog" cal phases of
research are provided by this committee, is'the most realistic
one, It at least affxds a very necessary and inspiring liaison
with sc1entists in fields other than geology. In genera.lj the
physzc:.sts and chemists are far more research mmded than the
geologist who has been steeped in a long tradition of field work,
with a tea pe;l his principal laboratory equipment,
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7 - INTRODUCTICN

The disciplines of geophysics concerned with earth -
science are showing a gontinued growth in numbers of peoplé en-
gaged in research and the facilities availab‘le fo“r'rese'arch‘. 84 3

Gt o
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The National Research Council has reéognized the ¢
growing importance of geophysics and presumably the branches of

geophysics related to earth science by appolntment of Dr, J. Tuzo
Wilson to the Council.

GROWTH OF GEOPHYSICAL RESEARCH

The Polar Continental Shelf Project of the Depart-
ment of Mines and Technical Surveys, on which field work was
commenced in 1959, the enlarging of the Institute of Oceanography
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at British Columbia, and the establishment of an Institute of Ocean- -
ography ‘At Dalhousie University will make available facilities for
research-and tra.imng in marine geology among other disc:phnes.

At :

In addition to the above projects several universities
increased their activities in geophysics during 1958 and a number
of appointments of specialists in this field were made.  / the :
University of British Columbia there are now three geophysicists
in the Physics Department and research activities include geo-
magnetism, glaciology, isotope geology and magnetic methods of
exploration, The Physics Department at the University of Alberta
hzs added a'number of geophysicists to its staff and research is
contmmng’ih grav:.ty, earth currents, terrestnal heat flow and
isotope geoclogy. A Departmient of Geophysics ‘has béen created at
the University of Western Ontario and two academic appointments
have been made. Active research projects there include seismo-
logy, clectromagneti¢ exploration, rock: magnetxsm, terrestrial
heat flow, radioactivity and operational methods applied to prospect~
ing. Research in isotope geology will dlso be undertaken at St.
Francis Xavier University where'a mass spectrometer is under
construction. - iy oAt s

MG gt A% ds
- Geophysical research iwproblems related to geology ‘

is being conducted at all Major Cafhaaian ‘universit:les, at a number
of provincial:research insﬁtutions and'ofl &’ ‘thuch larger scale in
various branches of ‘the Departmeut of Mines' and Technical Surveys.
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The Dominion Observatory is! contining its regional
gravity program. In northern Cuebec 80,000 square miles have
been:€overed in the areas béunded by lantudes 52°N. and 58°N.
and ldhgitude 72°W. and Hudsod Bay. In Western Canada, through
the efforts of the Canadian Society ‘bf Exploration Geophysicists,
the oil indiastry has made availabléth'thé Dominion Observatory
data from gravity surveys in Albérta and Saskatchewan south of.
latitiéie 52*N. -Data from commerdial’ ‘gravity surveys in southern
Ontario have also been released to the Dominion Observatory for
publication. : ‘
shmiaize 13 Thé Nova Scotia’ Research Foundation is continuing
gr&frinyobservations at 1,000 foot intervals along roads (clevations
established to'0.5 foot). In 1958 surveys of sedimentary areas in
Cumberland, Northern Colchester and P:.ctou count;es were com=-
pleted, - 7
AT e O Ao X v : :
TR (1 addition to negional gravity surveys w:.th gravity
- meters, absolute determinations of’ gravity are being made with
; pendulun‘!s by the Dominion Observatory. A vibration gravity
meter, suitable for submarine observations, dev‘eloped at the
Observatoty, was given'ifs first underwater tést in cooperation
with the Netherlands Geodetic Commission. A number of adjust-
ments have still to be made to this apparatus.

Earth tide measurements were made for 1958-59 at

Resolute and Meanook, Alberta with recording gravity meters.
These records’ should pr’o'v‘ide valuable information about the
strength of the'crust, etc., and the Canadian Shield, The esta- |
blishment of tide gauges at Resolute Bay, Cornwallis Island and
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Frobisher Bay, Baffin Island, together with two more stations to be
established on the mainland. at Copperrmne and Taktoyaktuk, will
show the effects of recent removal of the Plexstocene ice-sheets.

Gravity meter surveys have been an accepted part
of petroleum exploration for many years and for the past few years
have been used by mining companies. With the publication of " Tl
regional gravity maps by the Dominion Observatory a new source .
of information to aid in geological studies has been made available,
The quantitative interpretation of gravity fields in terms of poSs1ble
geological features can be a lengthy process. Wide use of commer-
cial computing centres is being made by petroleum and mining
geophysicists in the interpretation of gravity observations. -

il

.. SEISMOLOGY AND SEISMIC EXPLORATION . i

[}

Two seismic studies of crustal structure were made

in Western Canada as part of the International Geophysical Year. e
The first was the Ripple Roek blast in Apnl 1958 at which time
1,300 tons of explosives were, set. off ' Permanepp ahd. ‘temporary
stations operated by the Dom:nion Observatory, universities and
commercial geophysical parties recorded the explosmn at distances
up to 600 .miles, Preliminary interpretations of the results indicate
the*e is a thickening of the crust under the Cordﬂlera in agreement
with gravity observations and adeepted theories: In addition, near
Calgary, a refraction profile 81 miles long parallel to the mountains
vas made by commercial; seismic companies sooperating thr ug‘h
the Canadian Sociéty of Explo:i'ahon Geophysicists. & depth of 43
kilometers was obtained for the Mohoi'ovmztc dlscont:tmiity. i

i (g

‘:'l “g‘.
cimeilerts

“ Amnovel use of seismology has been made at Spring-~ _
hill, Nova Scotia, by the Mines Branch; Department of Mines ahd .--
fechnical Surveys, and the Nova Scotia Research. Founda.tion, in
the study of stress in strata resulting from mimng operations. A
Willmore seismograph has been used to record the rock failures
and this seems to be a promising field of investigation for the study
of local stressing of strata. :

In the field of seismic exploratiori two new - i
techniques have been introduced to Canada. An underwater seismic
profiler called the Sparker provides a very rapid method of obtaining
reflections to depths of 1,200 feet in water-covered sediments.

This apparatus will be useful in engineering geology problems and
geologic structural studies in the Great Lakes and the coastal '
areas of Canada. The Sparker operates much as an echo sounder
except a much larger energy sourceis cbtained by discharging

an electric condensor under water. Two new devices for the
a7'nmic velocity logging of bore-holes are now available. This
equipment provides information from ocil or gas wells that is

useful for porosity calculations and interpretation of seismic :
reflection records. s

1

MAGNETISM e
The Geological Survey of Canadaﬂew about 90, 000
line miles of aeromagnetic surveys during 1958. For the first time
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on this continent the Decca navigation system was used for flight

control over water when the Bay of Fundy and Gulf of St.  Lawrence 34
areas were surveyed. Anumber of research projects reported by

the universities are concerned with the interpretation of aeroma- =
gnetics. The Geological Survey is using the computing centre at ,
the University of Alberta for some"'interpretation operations. | e o

B3 g

Continued interest is being shown in palaecomagnetism,
Meagtrements ¢f the natural remtanent magnetw.sm of rocks are
being made at the Dominion Observatory, the Geéologic¢il Survey
and various universities, with the aim of more accurately determin-
ing the position of the magnetic poles in the past. Studies of the
Curie poiat of various rock types are being made at the Geological
Survey of Canada. At the University of Western Ontario the magnet~
ic properties of ilmenite samples are being correlated with their :
petrological charaiteristics. ; ”

it iod

At the ‘University of Alberta short-period variations of
the earth's magnetic field and their relation to earth currents are.
being studied. These'studies may have a geological application by
providing a method of determining basement depth. They are also
of interest to the petroleum industry because of the contribution
these currents make'to electrié fields miéasured in the VSP" logging
of bore-holes. A most interesting application of variations of the
earth's magnetic field to m:.ning geophysu:al exploratlon ‘has been. . . .
the development of "AFMAG", a device which uses these variations 50
as the excitauon field in 2 method of e],eg:tromagneﬁc prospecting. _ -

e
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TERRESTRIAL HEAT‘ FLbW'AN’D"RADIOAcTIVITY g

s

5 :Heat flow measnremexit§ ‘atie. .being made by staff Thent- IC
bers of the- daswersny of Albéréa in 011 wells in Alberta and the w:ark f,“.r,,
of the Physics #nd Geophysids Departments' at the University of
Western Ontario is well known. MecGill University workers have
also obtained data for the St. Lawrence valley, The high value of
2.9 x 10-6 cal/cm? sec. found at Resolute Bay suggests, that many
more measnrements are necessazy}. These-studies , in add:mon to
providing knowledge about the interior of the earth, should provide
moze informotion abéat the chsPos:.t:LOh of rad10act1ve ma.terials in o

the earthls crust, SRS it ) i
i L{ £, QR
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5 (.} add:.tmn to isoibpé geology and radioact‘ive agﬁ ;leter-
minations, which are covered by the’ ‘Subcommittee on wiineralogy,
Geochemistry and Petrography, other measurements of radio-
activity of inferest to geologists are being made. The University 2
of Western Ontarid group is measuring the scattering and absorp- g
tion of gamma: rays in geologic materials., The Geoigpgical Survey ‘,
of Canada is measuring the energy spectrum of natural radio-activi- = -
ty in rocks. Af.thé University of Manitoba a radioactive method of
prospecting for berylhum has been perfected, e :
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UNDER PRESSURE AND TEM'DERATURE degidy §

y o T R s

The Mines -Branch, Department of Mines' and ‘Déehnical
Surveys, is mvesugaung the strength of various types of rocks:in 3




-34-

order to determine their behaviour under stress. McGill Univer-
sity is also studying the behaviour of rocks under high temperatures
and pressures. Professor Uffen reports that facilities for experi-
mental studies in metals are available at CARDE of the Defence
Research Board. Here the technique of investigating the propaga-
tion of shock waves and intérpreting the data in terms of pressures
and temperature is used, Experiments such as these are most
necessary for the better quantitative uuderstandmg of the behaviour
of materials at high temperatures and pres sures. . b

T .
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GLACIQLOGY e
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ahidely The sﬁm us of li;e Internatiohal Geophysxcal Year
has aroused interest in g aciology in Canada. The Uni(rersity of
British Columbia is invesﬁgaﬁng a number of western glaciers,
The Defernice Research Board, in cooperation with M¢Gill Udiver-
sity and University of Toronto, has undeftaken glaciologzcal re-
searchfon Gilman Glacier g Northern Ellésmere Island. :

A o~
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we("" OCEANOGRAPHY AND anmqpoq‘_ ke
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The activitles of the lnstihlte -of - Oceanography at 3
British Columbla, the Great Lakes Research Group, the new ., i r.
Oceanographic Institute at Dalhousie ‘University and the Polar s
Continental Shelf Project of the ‘Departieént of Mines and Technical ;. 4
Surveys should add greatly to our knowledge.of .submarine geology
in Canada. The overwater aeromagnetic surveys of the Geological
Survey of Canada, the underwater gravity meter of the Dominion
Observatory,-the establishment ot tide gauges in the Arctic,
seismic cxploration and other geophyS:cal prospeb‘ting techniques
should all play their part in the geologcal prograrns o£ the se

organizations. 51 _ V”U gl
o A £ 4] Pty f‘ .
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e . PETROLEUM AND MIMNG GE@PHY SICS
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Petroleum and mining explol'ahon decreased during
1958, However, the use of electronic computers in the reduction
of seismic, gravity and magnetic data has increased markedly,
Two commercial services are available in Calgary and services
are also available in Toromto aad Ottawa. : :

Annmbei: of new instruments have been developed
for petroleum and mining exploration. The new velocity logging
devices and the "Sparker' seismic reflection system were men-
tioned under Seismology. The AFMAG, mentioned under
Magnetism, uses the natural variations (short period) in the earth's
magnetic field caused by thunderstorms to determine electric
conductivities and magnetic permeabilities from measurements
similar to those made in electromagnetic prospecting. The
developers claim that conductors may be detected at greater depths
than is possible with conventional electromagnetic equipment. One
man can carry the detector and make measurements at will. Another
geophysical method - induced polarization - which has been
developed during the past ten years to.a useful exploration technique
is now available in Canada. Induiced polarizatlon refers to the
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polarization of electronic conductors (metals) in a medium of ionic
(solution) conductorss "Very low percentage sulplude bodies of
large extent such as porphyry copper deposits make ideal targets
for this method. It can be used to distinguish between metallic and
non-metallic conductors ‘which have been detected by other methods.
The berylometer used to locate beryllium, described in last yea.r's
report, is now avazla.ble for prospectors.

Hao BT L

it T RPN b

Mining- geophysics has made remarkable advances
during the past ten yéars. The divining rod and-the black box which

was never opened in public have largely disappeared in Canada.,
The physical prinmples that are the bases for the various prospect-
ing techniques are completely understood by the properly trained...
Theoretical calculations can be made to determine the resolving
power of all these methods under any assigned physical condition.
Usually in order to make the calculations less time consuming, . .-
certain s:mpliﬁcatioﬁé of the known geologic conditions are made,

A knowledge of the sensitivity of a particular measuring apparatus
is all‘that is rehuired to know which method or methods is -bést
suited for a particular problem. At present this information is

not readily available to the mining industry in a form that the
average explora.tioh eﬁgineer can use., With the claims and counter.i.
claims that are made for various geophysical exploration methods
and equipment it should be a matter of vital importance to the
mining mdustry to have this information. g
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GENERAL INFORMATION

The Subcommittee on Pleistocene Geology notes with
pleasure the increasing attention being given the many phases of
scientific endeavour that involve the study of Heistocene geology.
The study and areal mapping of surficial deposits has been continued
by the Geological Survey of Canada, Alberta Research Council,
Saskatchewan Research Council and Nova Scotia Research Founda-
tion. Specific surficial geology projects have been carried out by
Alberta Research Council, Ontario Research Foundation and the
Universities of British Columbia, Alberta, Saksatchewan, Western
Ontario, and Toronto, and by McGill University. Geomorphological
aspects of the Pleistocene epoch have been receiving special
attention at McGill and McMaster. Geological engineering and en-
gineering geology studies have been carried out by the National
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Research Council and Geological Survey of Canada. Ground-water
stud:.es havé been stepped up by Alberta Research Council, Saskat-
chewan Research Couficil, Ontario Water Resources Commission, .
and! Geologwal Survey of Canada. "The work of the. Hydrology Divi-
sion of the Cuebec Departmetit of Mines has continued at about the
same pace as last year. In Nova Scotia the Well Drillers Associa-
tion ha.s begun to supply records on overburden and grqund-water
conﬁiuons to the Nova Scotia Research Foundation. iResearch: .
pro;ects irivolving the chemistry, physics, or fabric of soils ha.ve
been in progress at many centres.

Dl b e ng 67

Lf!-(” ok
2 S parhcular interest over the review year are 3

igepor‘ts by C:"aé'ehor ‘and Meneley on till fabrics, by Odynsky on : x4
duneSv,, by Mc’Kﬁy on aﬂ ‘'organic layer associated with permafrost, .

aimri; by- Dfe;imams Sn {he' Nipissing phase of the Great Lakes. i
i Pl i Of
BEE ;:;-""i't i

pe Pleistocene Map of Canada released early in
1958 1)? tlie “G‘eological Association of Canadal has received wide-

Copies may be obtained from the Secretary, Geological Asso-
ciation gf-CGanada, 111 St. Clair Ave., W., Toronto, Cntario
at $2.'00°2 ‘copy. '
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spre’ai'c'f tfentlén and general acclaim. A lengthy review by Charles
Smtﬁmbar{k was published in the British periodical Geographical
Rewew ahd 'shorter reviews appeared in both American and Cana-
“diaf pubhcati[gns. Cnly one of the reviews might be considered
derzogajtoryre,nd this was based on false premises. Knowledge of
the méxp’s shortcomings, indicated by the sum of the reviews, will
"be useful in.any further Canada-wide or reﬁi’éﬂéi glacial map pro-
ject. A second but smaller scale Glacial" M4y’ B Canada compiled
in 1954 and 1955 by a committee organized by the Geological
Survey bf ‘Eundda also became ava.:.lable in'1988L59“with the publi-
catith “of the  Htla% of Canada b ;ﬁe Geographiegl"Breﬁéh Depart-
ment 6f Mines and Technical Surveys, Ottawa:' “AltHough theMeeal
co{teraa’e of glacial featuresqshown is not as clos@fd{ﬁbmlyletion as
t!ie mdre ¥Fecent larger scafe map, it provides a geﬁeral pitture 1
of ‘the tre‘ifd of glacial movements, of existing glaciers and the
extent of‘flacial lakes and tharine overlap:; This map did, in
fact “f.»rovxde the first accurate map of Canadals existing glaciers.
Both‘glacial maps suffer fo¥: want of accompe.nying explanatory
noi:es. ; bl
: i
The radiocarbon laboratory at the University of
Sa.skatchewan continued to operate during the year, though a move
to a new btulding caused‘some delays in the output:: Work by the
Mines' Branch on the radiécarbon unit for the Geological Supvey
of Cand'da’ was continued, 'but at a'slower. pace than.expeeted a
year aéo. It is hoped that the unit will be set upiand ix operatipn in
the new' Geolog:cal Survey buiiding darly in §960b: Ainy i vil - iyn
B (at B s AT HEERY 8 b S s ne T oA TETRES S
s In’ hddition to thei‘G<14 anaiyses-rmade at-the, Uni-~
versity of SaskatcHewan ovérithé past year, numerous datings ;.-
of Canadian geologicsl and: archaeologica.l samples were obtained
froth’ Américan laboratori¢s hid sbme from Europe. The Geo-
e logmal Survey of Canada Gbtained’about 24 'datings!, partly by
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purcl}\ase and partly on a research basis from Isotopes Incorporated,
La.mo;;t Geophysical Laberatory and Groningen Geochronological
Laboratory. . Other geologists and archaeologists obtained datings
of samples from Lamont, Yale, Pennsylvama and Gromhgen. The
contmu.mg flow of C-14 datmgs of Canadian samples is adding i,
greatly to our knowledae of the Pleistocene l'ﬂ.story of Canada, a . . ;;
matter of surprishgly great concern to soil s ienusts, botaniste ., ,,
, zoologists, archaeologists, forestry reseatéh workers and others. i
The radiocarbon t‘ngrs already obtained, coupled
with detailed palynological and miérofaunal smdies » are providing
basic data on the age and mterrelaéons of the surficial deposits.
A more reliable %lhture of the deglacxal events that haye shaped and
fashioned Canadals surface is thus: Being obtained,  Of pa.rtxcular ;
interest are the ages of the various glacial lakes and spillways that
led to the present Great Lakes system. Recent det‘lﬂgs are
supporting field data that indicatd diScrepancies with the earlier
atéepted Great Lakds deglacial chronology, the age of Lake Barlow«
Ojibway-and the Cochrane stage ice-advance.,

FtiNwgd

. Work throughout Canada over the past year has, ..
clearly pointed out the interrelations of the fields of glacial,
Pleistocene, engineering, and ground-water geology, geomorphol-
ogy, physical geography;~archaeology and biology. Investigators in’
these Varied disciplines have made important, specific contributions |
to the knowledge of one or more of the others. Detailed investi-
gations of muskegs and forest cover by bota.nists have provided
valuable data for Canadian and American palynologists endeavouring .
to work out the ecological and climatological conditions of Pleistocene
non-glacial intervals and of post-glacial time. This information, A
in turn, is of great interest to other. scienusts concerned with many
aspects of the Pleistocene epoch a.nd especially of deglacial events,

Engineermg pro;ects of many kmds in Ca.nada sl i

commonly involve the Pleistocene or surﬁc:al deposits and hence . -
practical problems in the one field may have a direct bearing-on. .
basic research investigations in the other. The listed projects in Lon

the National Advisory Committee reports clearly indicate this over=- ;.;3
lap, There remains, however, a great need for geologzsts to take ;.

a more active part in 5011 studies as apphed to engineering pror ;
jects and prmciples. They should also become more active in.the ..
study of permairost phenomena as applied to practical or engi~ - -
neering projects. Currently engineers and geographers are doing .
most of the work in this field,

y i The Tabulation of Somq Research Needs in Engi-
neering (}eology, presented at the 1958 annual meeting of the,,
Geological Society of America in St, Louis, by Geprge A. Kiersch
reveals the great diversity of research underway 4An the United .

States and the active role being played by geologists.. A For the
widely diversified subJects listed, the proportion of work by
professional geologists to engineers is roughly 55 to 45. Though

no comparable figures are available for Canada it is safe to say
that the relatwe proportion of geologists, to engineers would be

very low, In the main, Canadian geologlsts have been concerned
with the exploration for minerals and fuels and with actual mine
development. In Canada jn the future, the geological fraternity may
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well look forward to increasing interest in the construction industry
and to basic research in the many disciplines involving geological
knowledge. As this swing or changeover comes about, and it is
already evident, students in geology will require better back-
grounds in mathematics, physics and engineering principles.

The Kiersch compilation considers both the geologi-
cal and interdisciplinary areas or fields under the following head-
ings.-

1. Geologic Processes - Phenomena
2. Materials - Geologic

3. % - Manufactured

4. Engineering Seismology

5. Geophysics

6. Soil Science and Mechanics

7. Rock Mechanics

8. Xxploration Techniquas

9. Instrumentation Technique
10. Remedial Techniques
11, Interpretation - Presentation of Data
12. Engineering Operation
13. Enginecering Works.

Though it is not fair to compare the Kiersch tabula-
tion with the compilation of current research of our National Advi-
sory Committece, the comparison is worthy of passing attention.

In Canada, of 18 projects listed, only three may be considered the
work of geologists, the others being by engineers. If we broaden
the scope to include the interdisciplinary fields, the proportion
might be raised to seven geologists to 16 engineers, If a survey
similar to that by Kiersch in United States were made in Canada,
however, probably the results would show less rather than more
geologists in these fields of research and application. In passing,
a recent paper® is an excellent example of what research~-minded

1 Hubbert, M. King and Rubey, William W., Role of Fluid
Pressure in Mechanics of Overthrust Faulting, Bull, Geol.
Soc. Amer., Vol. 70, pp. 115-166 (1959).

geologists may do when well-grounded in mathematics and méchanics.,

RECENT AND CONTINUING WORK

Brief summaries of work recently completed, in
progress, or planned, is given below for various parts of the
country.

Northwest Territories

Soils engineers from Division of Building Research,*
National Research Council, carried out several investigations of
soil characteristics, ground temperatures and permafrost condi-
tions. The Geographical Branch, Department of Mines and Tech-
nical Surveys, also made special studies involving surficial
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deposxts. In parqpular, a pape::l on a subsurface organic layer

MacKaﬁ, AP A Subsurfaée Orgaaic Layer };asdciaéed with
Permafrost in the Western Arctic,; Geograplncal paper No. 18,
Department of Mines and, Technical ‘Surveys, 1958,

associated with the permafrost surface is a most informative piece
of research work. Also, studies in the Mackenzie R.wer delta are
providing much new information on the sequence of glac1a1 and de-~
glacial events in this region. :

The 1959 season should provide a wealth of infor-
mation on surficial features and Pleistocene hzstory and geomor«
phology in north-western Canada;. the. Geqlogmal Survey of Canada.
sponsored two airborne operatiqns - Coppermme ‘and Banks Island
- to each of which a Pleistocene special.ist was attached. Very
little is at present known about the Pletstocen@ hlstory of these
regions. The local changes of ice-movement . du'ections in the
Coppermine area are exceedingly complex, Op Banks Island,
attention is being directed toward the determination of the outer
limit of glaciation and to the stratigraphy of the west coast deposits
with their buried organic horizons; they may be yery. early Pleig- .. -,
tocene or, I;[‘ertiary BT R Ry (5, i,

7 oy i
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st An mterestmg map of the. Pleistocene features m the

Wh:.tehorse arﬁa has been compiled as. an ad;unct to.a bedrgck .. .
mapping, program by the Geolog:cal Survey, of Canada Placer de- q
posits in this area are receiving renewed attention in the. hght 0f
Pleistdcener history and geomorphology.. . T};ese depos;ts offera ...
verdant field for Pleistocene research. It is expected that much
general information on the Pleistocenie geolopy of the eastern pa.:.‘t'~ e
of Yukon will:be forthcoming from Operatien Pelly, an air-,
supported project of the GeologicaliSurvey.of Canada,- that will
cover over 20,000 square miles) in'southeastern Yukon in the field
seasons 1958 to 1960 inclusive,

British Columbia it~ - - &

The Geological Survey of Canada completed its
reconnaissance of theisub-till Pleistocene deposits of the eastern
lowland of Vancouver Island and of islands in Georgia Straits. The
work has confirmed:the existence of at least two successions of
non-glacial depodits, of which the uppermost succession is byfax the.
most extensive. The British Columbia Department of Mines made
some studies of surficial deposits in the Big Bend part of the Rocky
Mountain Trench and is directing considerable attention toward a“
study of the physiography of the Province. The Geological Survey
of Canada made examinations of many dam sites on the Columbia
River and thereby obtained also considerable régional information
on the Pleistocene ‘history of the Roeky Mountain Trench.

Apsld e U gri G : Elatay
- i“/As an adjunct ‘of bedrock mappirg by the Geological ™
Survey along the Fraser River near Quesnel, some attention was
given to the Pleistocene deposits. Two till sheets separated by 10
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to 20 feet of gravels were noted in the valley bottom and a third,
less consolidated till, on the plateau. Two opposing directions of
ice movenent are md:.cated by the distribution of erratics. De-
tailed. stud1es of the Plexstocene geology are warranted in this
'regdon. Sumlarly, m the McDame area in northern British
"épllum'tna, a bed.rock mapping program has led to an 1nformative g
map of glac:.al £eatures. ' N :

. i R . T ¥ I e j AaL
Alberta 5
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: .J'; Pleistocene stud:.es, largely sponsored by the
Research Council of Alberta, are being given more attention in
Alberta than anywhere else in Canada. In, co-Operauon mth the i
Alberta Soil Survey, a Pleistocene geologlsts from the Research
Counml part1c1pated in a helicopter surveyxoperatwn m northern
A.lbertar G Map areas designated in the National T0pograph1c Series
f 84E, T and G were mapped in 1958 on a scale of one inch to
eight rmles, and 84J, 'K, and L are being done in 1959. Later
work is planned to cover the remamder of northern A.lberta except‘
for Wood Buffalo Nat:onal Park. Extensive glacial lake deposits.
were outlmed during the course of the first helicopter program .,
Ma.ppmg of the Plelstocene depos:.ts s in part in connection with .
ground-;water surveys,, and including two Ph. D, thesis proJects . ;
was carried out in the Edmonton. Wamwright, St. Paul - _
Vermrhon, eaverlodge, Calgary and Medicine Hat dlstrxcts.
Some of these were continued in 1959, Projects to work out the -
bedrock topography and pre-glacial drainage of Alberta and to
determine depths to bedrock by geophysical means are being ,
actively pursued. A Master!s thesis has been written on glac:tatl
Lake Edmonton, ., Wozk is. ip progress..on the micro and macro
fabr:.cs of varved clays and .on the micro £abr1cs of tills, Studies
are, ‘bemg contmued on the prig1q and gignificance of dead-aice
features, . Special Pleistocene .research work includes that, on
soil potentq.als and the rate of dlssoluti.on of silicates, x,

iy
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Ground-water surveys and pro;ects n}cljt}de, work i
in the Beaverlodge, Edmonton, Lamont, Calgary ‘and Medicine
Hat area, on the Bulwork sandstone and on the Milk River B et
artesian basin. Both Pleistocene soil studies and ground-water i
surveys are supported by test drilling, the Research Council
ma1nta1mng 1ts own equipment and crew, . Pump tests are-also.
carned out to gwe quant1tat1ve data on the specx.f}c y:elds of :
wells, All test holes are electro—logged and a radiocactive logger g
has a'lso been acqmred. Seismic and reszstivxty surveys are made
where use%ul as an adjunct to,the ground-water mvest:.gations. :
About 20 automatic water level recorders were in operation in
1958-59.

y
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.., Pleistocene research work is also in progress at
the Geology bepartment, University of Alberta, with emphasis |
on periglacial phenomena. The Geological Survey of Canada did ..
no Ple;stocene work in Alberta in l958, but resumed its work in
southwestern Alberta in 1959 w:.tlaT special attention to the Cor-
dilleran-Laurentide contact relations.
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Sas katchewan A i : it Py
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: Act:vityinereased auring the feview yeas) In. b
1958 the Saskatchewdn Research Council initiated'a program of . i:
systematic mapping of the surficisl deposits south of the Precambrian :
Shield on a scale‘of one inch to four miles.  The first party worked, -
in the Cu'Appelle Valley area (62L). A ten-year program has been.. ..
established to provide the basic informiation pertinehf to study of
the grounfl-water resources of suuthern Saskatchewan. A poofy
Pleistocene geologist also undertook several minor projects for
the Council such as the study .of loeisét deposits near Swift Current.
The detailed map;iing of ice~thiust structutes ir‘the Dirt-Hills and
of till fabritis’ of glacial- ﬂutings nea# North Battleford were unders..
taken through the Department of Geology; University of Saskatchewa.np,
The Geologzcal Survey of Canada undertook detailed studies of the. .,
Pleistocene ge ology in the aréa embracing the.proposed South Bl
Saskatchewan River ‘dam site. ' The physical properties of soils and -
rocks in thé immediate vicinity of the dam site are being given g i
particular attention. The Geological Survey of Canada initiated a
study of the ground-waitef resources of.the Souris River Valley
in 1958 which is continuing in 1959 Test drilling to determine the . .
character ‘of thé 'séils' in the buried Missouri River valley north ..
of Estevan'will be made in 1959, The Saskatchewan Research M ..
Council will suﬂ#ort the Geological Survey's program and sponsor ...
several test'holes to determine the water-bearing potential oi any: -
aquifers mdicated. & . FEeS s erge

1

Manitoba : ; b A It
Aside from a. stud; of.dyke conettncﬁon inan S

area of sporadic'permafrost at Grand Rapid on the Nelson River,
carried out’ by the N_at:onal Research Council, no studies of direct -
concern to thHe Pleistocene subcommittee were made in 1958, ok
Study of the ground-waiter resources of the Red River Valley were ..
initiated in 1959. This survey will complement the earlier work
of the Geological Survey in ‘southern Manitoba.

A Ui ¢ T : v
Ontario B TR S : iy
Rec SmE Ry O Eg Rl A Sy i e e et

bty Studies and projects bearing on the various disci~ |
plines of Pleistocene geology were carried out'in many parts.of - v
Cntario. The Ontario Department of Mines, as its part of the 10
study of the géology and limnology of the Great Lakes, sponsoreda
4-man field party in the Hamilton map-~area to.study the Pleistocene
deposits. Attention was given also to the location of wells of which ;-
logs are on file with the Cntario Water Resources Commission and.
it is hoped that bedrock isopach maps will be prepared. Mechanical,:
heavy mineral, X-ray and chemical analyses will be made on
specific samples collected in the area. The work is being continued
westward into the Galt area in 1959, The Department is also.
compiling soils data from new excavations and borings in the;. ., _
Toronto area and this is bringing new information to light onthe:
areal extent of the buried Toronto Interglacial Forma.tion. cemvedin

1l

The Great Lakes Research Group, la.rgely supported '
by the Ontario Department of Lands and Forests, Ontario Hydro
Electric Commission, Metropolitan Toronto and oil companics,
commenced field operations in June 1958, when a small vessel on
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loan from the Royal" Canad;an Navy entered Lake Ontano. By the
end of the -sdiling season almost 5,800 miles had been logged and
over 900 stations occupied for scientific observations. That part
of the program of particular interest to Pleistocene geologists
included a study of mass water movements in the lake, and bottom
sampling around the mouth of the Niagara River and in the region
of Humber Bay. The work is continuing in 1959. Amore limited ' :
program:of water -and bottom sampling has been carried out by a
smaller boat, the R.V. Plainsville, in Lake Szmcoe.

<32 1 - - The Department of Geological Sclences, University
of Téronto, ‘contributed towards the Great Lakes ¥eséarch program
by employifig a launch to carry out isounding and bottom sampling
operations: off Scarborough Bluffs, and in the Cobourg, Presqu'ile
and Bay of Cuinte areas. The limited amount of work:done in 1958
has already indicated the inaccuracy of existing scant data on the
lake~bottom contours. A preliminary examination of Scarborough
Bluffs was made to study shoreline erosion, and in 1959 the Bluffs
will be examined in details The Department also sponsored precise
levelling of the Iroquois shoreline from Rochester, N, Y. to Oshawa, .
Ontario and it is hoped to continue the levelling eastward in 1959.
Sl A
o " The Geological Survey of Canada is contributing
toward the study of the Lake Ontario basin by mapping the surficial
- deposits in the Tre}xton map-area. This, together with detafled
study of the Pleistocene deposits and the geomorphology of the
area, will constitute a-Ph,D, thesis assignment at the University. . i
of Toronto. In this area particular attention is being given to:.the
dividing Lake Iroquois shorelines and the Trent Valley outlet in an
#ffort to integrate the late glacial history of this part of the Great =
Lakes System with chat of the upper Great Lakes, The Geological
Surveyof:Cénada is also makingidetailéd examinations: of micro-
fauna f¥om borings made in Hamilton Bay by the'Ontario Hydrd - i
Electric Commission. Organic layers in sediments from depthd « .~
moré than 200:feet below the bottom of the bay indicate a low-water"

a
s

stage during the Two Creeks non-glacial interval, This is the =« ..-r'j
first conclusive’ ewdence of the postulated low-water stage in the i
Ontario basini S B TS ey TS .z BT
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The Geological Survey also commenced a study of
thé"Pleistocene deposits in the Cornwall area along the St. Lawren-
ce Seaway and will coatinue the work'in 1959. Adva.ntage s being’-
taken of the heavy constructlon in this area with consequent new
exposures and bore “hole data to gain a better knowledge "of
Pleistocene deposits.and hence of glacial and post-glacial events.
Mapping of the surficial deposits of the Chalk River area was also
undertaken by the’ Survey to obtain 1n£or1’nat1on aboift the ground- :
water systerns and their possible bearing on radloa.ctrt}e waste
disposal, In the Ottawa drea, the Geological Survey has been
collecting and collatm,g soil-boring records with a view to ;
publishing maps of the’ c:.ty showing the depth of overburden. A"
preliminary map! of part of the c1ty was pubhshed in"1958. Maps

1 D#ift Thickness Contours, City of Ottawa (West" Part),
‘Geological Survey of Canada, Map No. 13, 1958. ¥
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showing the character of the overburden will be produced at a,
later date, - The Geolog:.cal Survey has. also made paly-nolog:cal
studies of many non-gla.c:.al and post=glacial deposits in Ontario A
and is obtaining an’ excellent picture of the chmatolog:cal cha.nges S
that have taken place in Ontario in Wlsconsm t1me. Nl o113 et

At the Umvers:ty of Western Ontano work has ik SR
continued on the stratigraphic correldtion of gla.czal deposits in the
region betweén Lake Huron and the St. ‘Lawrence Lowland with .
emphasis on lithologic studies of till, depfh of leaching, techniques
of till fabric analysis and carbonate content of till m,atrix. A
palynologm study of the sédiments of the 'I'uppérville mastodon site,
was completed. In May 1958 the anmia.l field donference of Fﬂends. 5
of the Pleistocene met in the Londo6h, Ontano area hnder the
leadership of Prof, Alexis Dreimanis, to study the W;st:onsm and
pre—classical Wisconsin strahgraphy. o I

The Om:ario Water Resowfrces Commission made ,-:
appro:dmately 40 surveys ‘of ground-water conditions for munici- ;
paht:.es desiring such informations The Cpmmission looked after . 2ot
the tendering for diilling and supervised the work until the water
supply was assured whén plins were formulated to develop the
groundwater., In addition, the Ground-water Branch .of the Commission
made water resource surveys ‘of six counﬂ.es, reports on some of which .
are now available, Fur‘ther counties were surveyed in 195?. Special
prblems of ground-water ‘'supply and quality also received some attention.
Ground-wates invcstigations in Canada are still in their :.n.fancy and
this field offers cons;derable scope for research along engineering and
more purely scienufic 'lines., el ;

. 2 o
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Quebec "~ © : & A

'* The Hydrology Division of the Quebec Department of R
Mines studied the surficial eposits to locate adequate water-beanng_ :
formations ‘near those mumcxpahﬁes or insﬁtutions seeking new or
additional ground-water suppliess The second phase of the work of
the three specially trained gedlégica.l engineers of the Division is
to conduct’'the tests necessary to dsséss the potentialities of the
indicated aquifers. Thirty-four such surveys were carried out in
1958 in 19 electopal districts.

The performance of various soil formations along the
Quebec North Shore and Labrador Railway are under study by soils
engineers of the Building Research Division of the National Research
Council. Three papers' of interest to both geologists and soils

! Pryer, R«W. and Woods X.B,: Investigation of Banded Sediments
Along St. Lawrence North Shore in Cuebec; presented to 61st
Annual Meeting of A,S. T, M,, June, 1958,

Pryer, R.W.: Frost Lction and Railroad Maintenance in the
Labrador Peninsula; presented to 37th Annual Meetmg,Highway
Research Board, January, 1958,

Ceeme men o o~ s BTG S R G M e = SR UL g

Woods, K.B., Pryer; R.W., and Eden, W. J.: Soil Lngineering
Problems on the Quebec North Shere and Lahrador ‘Railway; Bull,
4smer, Railway Eng. Assoc., February, 1959, o e i s
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engineers have been presented regé‘i‘ding the 'sedithents along this
railroad. Soil engineers are also ‘stiidying thé- €haracteristics of
the Champlain Sea clays and of t111s w:.éh the a1d of Natl.onal
Research Council grants.'’ =t

A series of coordinated projects concerning the
late glacial history of northeastern Cuebec and Labrador is being
carried out from the McGill Subarctic Research Laboratory at
Knob Lake. This work is bemg‘ sponsored in part by-the Geogra-~
phical Branch, Department of Mines and Technical Surveys and in
part with the aid of Arctic Institute grants, A study of permafrost
in the Knob Lake area may a.Isone made from the: Knob Lake sta-
tion under a National Research Council grant. Also in 1959 the

~Geological Survey of Canada will have a Pleistocene geologlst in

the Kaniapiskau -~ Knob Lake region. i %
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Graduate students in'geology at“McGill Umversity
are giving more than passing attention to the Pleistocene geology
of their thesis areas and'informatiéft is thereby coming to light
on glacial, periglacial and aeolian features in some of the mining
areas. Investigations are also being made in'thé fields of geomor-
phology, palynology and ‘photo-geologys” The miclliscan fauna of
various levels of the Champlain Sea is being studied m detail and
compared with modern At'lantic coast fauna.’ .- 't :

st .
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New Brunswick

The Geological Survey of Canada continued its
study of the Pleistocene geology of the St.'John River Valley in
1958 and expects to complete the work in 1960, - The'work is large-
ly concerned w:th mappmgjthe depﬁsws and working out the history
of cyclic retreat of the last ¥ée'in the St. John and Madawaska River
valleys which cross the’ Appalach:.an Mountain structures, but
parallel the' direcnon of ice /retrenty A cycle consists of the events
that took pla.ce wh:ilc-&r the ice~front-wis retreating fromi one position
of temporary ha.lt, or minor advancé, to ‘another such position.
Mapping has been dompleted w:thm seven one-n'ule map areas and .

two remain to be dcone. A - 55
?__ wad i X 93
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The* Mova Scotia Research Foundation continued its
Pleistocene mapping program and completed four more preliminary
map sheets, The work will continue in 1959. As already noted,
the Well Drillers Association ‘began to supply records to the i
Foundation over the past year and it is hoped that the records of
many wells drilled in former years will be assembled and filed
with the Foundation. Such data on the depth and character of the
overburden will be of value to construction and seils engmeers and
to dnllers and geologists. :
i e
Prince Edward Island Sk B
1 4
The Geological Survey of Canada had a field party
in the eastern end of the Island in 1958 -and 1959. The project is
concerned with the bedrock and the surficial deposits, Emphasis
has been directed toward the origin of the surficial deposits and
the glacial and post-glacial history of the Island. Much has been
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learned of the interrelations of New Brunswick and Cape Breton
glaclers on Prince Edward Island and of sea levels relative to-this
land‘mass. Such mformanon is essentlal to the study of present~
day:-coastal eroszon and to pla.nmng for the construction and i3
maintenance 6f a causeway “between Prince Edward Island =5 20z
mainland.

o \ . 13315,

Newfoundlafid' e i

T TR Y e

U The Geological Survey of Canada contmued its stady

of the Ple:stoéene geology of Avalon peninsula and koped to compiete
the ;hidgram i1'1959, The work to date has indicated that the peninsula
was glaciated by a'local ice-cap; no evidence has been found indicating
that the main Newfoundland ice~cap extended over the Avalon peninsula,
The Survey gave considerable attention to relative land and sea levels
on thé peninsula, but this study w111 require further work., It is already
clear, however, that formerly accepted data on channes of sea level
along the Newfoundland coast are m;slead.mg. ,,g,,. w

~ o

ACCOMPLISHMENTS AND RECOMMENDATIONS

&

e

Some of the Ple:.stocene progects resommended in
ecarlier National Advisory Committee reports have been inigated.
Direct attention has been given, in part at least, to the compilation
and publication of a glacial map of Canada, apalyses of till fabrics,
Cordilleran-Laurentide drift relations » study of preglacial and
interglacial buried valleys, the palyrology of buried organic Ewakis
horizors and of post-glacial peat deposits, the stratigraphy and
chronology of the Great Lakes, heavy mineral suites in tills,
study of boulder trains . study of aeolian deposits, sedlmentatzon S
in glacial lakes and the chronology of varves, Core sampling and ' !
siudy of Lake Ontario bottom sediments including aqualung operawm.o |
tions, as recommended by P.F, Karrew in the 1957-58 report will>
be undertaken in the summer of 1959 as part of the Great Lakes . fiuv
Research Group acﬁvity More indirect attention has been given ltow,
flow type'landslides in the St. Lawrence valley, the study.of permias i
frost relative to soil types and geological history, the datailed - »m "3;'
engineerihg geology of dam sites, the porosity and permeab:dityx
rocks and surficial materials relative to ground-water suppliiesy. = - -
and many other problems. Some good thesis problems a:ie among
the suggested projects in the 7th and 8th National Advisory Commit- i
tee reports that have not been undertaken. Students intcrested in
Pleistocene geology would do well to consider them.

SLEE

More institutions and organizaﬁone are becommg
involved in pufe and applied aspects of the study, of surficial 'L ¥ 1y
materials and Pleistocene lnstory, with a corresponding increase’ '
in the numbers of workers and .projects in these)ﬁaelds. This in-
crease a.ppeers greater in the afhed disciplines than in the geologi~
cal fraternity proper. Although cutting deeply into the geological - = -
field ‘these disciplines look to the Pleistocene geologist for rcliable
information. Radiocarbon datings of well-documented samples are
needed from late-glacial and post-glacial deposits. Detailed studies’ i
of good sections of Pleistocene deposits in coastal areas, the St.
Lawrence Lowlands, the Great Lakes region and majorglacial
lake basins should be encouraged as thesis problems at many of our -

-~

universities, . o i ¢ bl L
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Professor Dreimanis recommends more studies of
., 'fabncs and 11tholog1e$ ‘of tills as spec:,fic P1e1stpcene projects, as
' welLas in coﬁnnect}vqn with all field mapping. Work on the depth of
leaclnng of soils and the carbonate content of t1115, as ca.rned out
in southern Ontario by Dreimanis and reported by him in the
literature, shoulgl‘ be more widely applied in comnection with all
ffeld m\iest:.gasi%xs.
AR i I:F, Ka;row stresses, the need f.pnde;al&led xmnerai-
oglcal and size analyses of the maring dep051ts in the, St. La.wrence
Lowla.nd. Such a study might be underta‘ken as.a thes1s project at'
an adequately equipped university to settle apparent discrepancies, |
'in high quartz and feldspar to illite and chlorite .ratios of the clay~
'sxze ma.te:ma.ls.H !
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b Terasmae suggests a study of dungs in the St, .
Lawrence Lowlands to establish palaco~wind directions. andithe
history of dune formation, He points oyt that dunes near Prescott,
Ontano 1nd1cate wmds .frpm the, east whereas naiQsJed beaches. qn c’rv o3
wmds in Ciiémplaan Sea ﬁme. The present prmra,:hng ,\q;,n,ds a.re
from the vgest. The dlstnbuta.on of the dunpes; h}:lilt by, easterly o
winds should be estabhshed the dunes studied in spme detail.and..
deductions made as to their origin. Dunes built by. easterly winds -
are known also in other perts of the Lowland. Photoanalyssxs or .
the region supported by field ohservaﬁons should congfitute;an; .
excellent thesis, problem ang. fill 2 gap in oyx knqwlﬁgge of post- .
glac1a1 events. T e
N. R. Gadd suggests that a study be made of the
physical and chemical properties of the "upper clay" and "lower
clay" in the Ottawa region. Such factual information would do
much toward establishing the environment of deposition of
these clays, about which there is considerable controversy. The
red banding of some Champlain Sea clays might be similarly
studied. :

J. G. Fyles suggests a study of bore-hole data from
the Strait of Georgia as a possible thesis problem. He comments
as follows:

"In the Georgia depression of coastal British
Columbia, the following features are suggestive

of late post-glacial marine levels a few feet or

tens of feet below present sea-level: (1) wave-cut
(?) platforms down to 50 feet or more below present
sea-level, border exposed, readily eroded promon-
tories in the Strait of Georgia. (Z) Some stream
gullies along the shore of Vancouver Island between
Ladysmith and Sooke, and extending a few feet

or tens of feet below present sea-level, are cut in
Vashon drift and younger marine deposits. A
regional study should be made of logs and bore-
holes that have penetrated the many alluvial and
deltaic deposits that are graded to the present sea
shore, in hope of finding more concrete information
pertaining to these low sea-levels, !
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Two laboratory research problems have been suggested
by Geological Survey of Canada staff involved in mechanical analyses
procedures. 3 s Fi iy

} 3 1HX3 i GOl T & 4

B e, h The study of variabilitylof speciﬁc gravit;y of. Lin.b
aggregate from various regions.. Theispgeific gravity is necessary
in applying ‘Stokes Law to hydrometer:and p pette analysas. The,,, AF £
specific gravity of till aggregate should vary with the, qqntent of the '
montmorillonite group minerals as opposed to the kaolin group or
to quartz; hence the calculated grain size diameters based on the
hydrometer or.pipette readings may be in appreciable error. Overall
specific gravity values might be established for broad regions where
the montmontilicnits: forms. appreciable. amoynts. of the. s%d:lment. :
The Geological Survey of.Canada could supply sa.mples ofﬁ%f;mj m
several areas on request. g %

- 14 2. Investigation of the problem of variation in
indtial aﬁd ‘recovery:'dry!] weights;of clayey sediments. These., .., .-
weights seldom- corngqpom and adjustments must be-made:in the. . . i
log graph curves of the size distribution, Some laboratories avaid,
such adjustments by utilizing only the recovery dry weights. The 2ty
difference in initial and recovery "dry" weights appgars to be due to.:
the escape of water from clay minerals and:clayey aggregates as a .
result of the use of dispersing agents. . This phenomenon needs to

be fully investigated. A series of controlled tests on samples of
varying clay content would be the first-step in attacking the pro- . .
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i REPORT OF TH.E SUBCOMMITTEE ON

STRATIGRAPHY, PALAEONTOLOGY AND FOSQSIL FUELS

Preaented by. Jol,m F. ‘_Caieyj TRl S

WUskime: oe

Members of the Subcommittee

John F's Caley (Chairman) ~ Geological Survey of Canada,

F,W,. Beales «  University of Toronto,
Toronto, Ontario.
W.C, Gussow - Union Oil Company of
California,
Calgary, Alberta.
E.l. Leith -  University of Manitoba,
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INTRODUCTION

The review of current research projects being
carried on in Canada (p. 99) indicates that about 100 deal with
problems falling more or less within the fields of stratigraphy,
palaecontology and fossil fuels. These projects are exclusive of
geological mapping, although it is fully realized that mapping in
areas of sedimentary rocks involves establishing both the lithologic
and faunal succession and, therefore, includes problems of stra-
tigraphic palaeontology, sedimentation, and correlation.

CURRENT RESEARCH

Many of the problems within the general field of this
subcommittee are of such a nature as to intimately combine
stratigraphy, palacontology, sedimentation, sedimentary petrology,
etc. Classification of these presents difficulties, However, in
order to show the type of work being done most of the current re-
search projects have been divided into 11 categories.
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11 catego:{res of ﬁ?sgla};j.ch;g.nd indicates the institutions and ag,éh{cie's
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Table 1, summiarized froniavailable infSrmation shows

where projéeta-is-each catégory are being-undértakens The table

is doubtless incompiete, both as to the insgi,;}zr%ng’ and projects, but

is an essentially correct portrayal of the known data,
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Table II indicates that all geological systems from -
Cambrian to Tertiary are represented in current research and that
the geographic distribution of research effort covers practically
all of Canada.

In the subcommittee report for 1957-58 reference -
was made to the Research Committee of the American Association :
of Petroleum Geologists and to its report on Research Needs in
Petroleum Geology. The Association is currently engagedina - ¢
Basement Rocks Project designed ultimately to geologically map -
the basement rocks of North America. Considerable progress ha.s
been made and in eastern Canada the following has been:done: ™ - .-

Yaiit, All wells reaching basement have been plotted.

v

A
&

Baint. Precambrian surface beneath the Palaeozoic rocks:
in southwestern Ontario has been contoured.- i

B Uity ‘ OCutcrop areas of basement rocks in the Maritime -

.. provinces have been tentatively outlined. - T

The Lower Palaeozom Names a.nd Correlations

Committee of the Saskatchewan Geological Society publisheda .
brief report in December 1958 on the Ordovician and Silurian
strata revealed by deep wells in the general Williston Basin area
of Saskatchewan. Correlation is made with exposed formations-in
séuthern Manitoba. This is an important contribution in view of
recent indications of potentially oil-bearing reservoirs in these
rocks in Saskatchewan.

Plant Miczofossils

g LI continuing project designed to establish a - ST
referénce collection of plant microfossils (spores) has been initiated
by the Geological Survey of Canada. This project is combined with’
research into the stratigraphic value of these fossils, An entu'ely
new spore assemblage has now been obtained from the Melville

.Island formation (Upper Devonian) of the Canadian Arctics - 77 = =

. Spores ia coal seams have already proved usefu_ in®
correlation and in solving stratigraphic problems in the Pennsylva-
nian of both Nova Scotia and New Brunswick, A spore assemblage' "
from coal from the South Nabanni River area, N.W.T. dated the
coal as Carboniferous and thus has provided the evidence for:the.: - =
first recognition of coal of this age in Western Canada.

chrol)alaeontology a5 . S b s

B Lo Ty e S

The Alberta Research Council in collaboratmn with -
the University of Alberta is investigating the microfaunal succession -
in the Cretaceous of Western Canada as a continuing project. - This. °
program includes a study of the Wapiabi, Kaskapau and Bad Heart
'formatmns in northwestern Alberta and of the Blackstone, Cardium :'
and Wap:.abi formauons in Nordegg and Sheep River areas of the '«
{foafiilis belt.

Jurassic rmcrofauna.s from uaskatchewan are the .
subject of 2 Ph,D. thesis by Mr. J.H. Wall and the Geological
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Survey of Canada is making a sxmilar deta,tled study of the JnraSsic
ostracods from Saskatchewan, Manitoba, and part of Alberta,:

Ostracods frord the Silurian Stonehouse fqrma&on of Nova Scotia
are also to be studied by the Surveye. . .= & . iiod. . i - o

The btratigraphic distrxbution of the microfauna of
the Kettle Point formation of southwestertl, Ont rio.is being inves-
tigated by the Uhiversity of Wéstern. Ontat‘io& is thought that the :
Devonian-Missis sippian boundary may; ibe Withln this geneéral - : - 1
succession of shales and it is hoped that this stddy may contribu‘e
toward solution of this problema e i B

. e R iR R EE R O
Subsurface Stratigraphy T e e e AT

.iContihuing projects in regional subsutface geolbgy o
are being pursued by the Geological Survey of Canada in Ontario,
Saskatchewan, Alberta and British Columbia. These involve the '
Cambrian, Ordovician, Silurian and Devonian systems in Ontario;
the Cretaceous in Saskatchewan; the Devonian in Alberta; and the
Jurassic and Cretaceous-in British Columbia. These projects oL
are designed to provide information on the distribution, thickness,
lithology, facies, etc., of subsurface formations as an aid in
unravelling geological history and assessing the economic
potentialitles of the rocks concerned. : = S e AL

: ik eulo =Z' (e gmeteirei]

Similar projects, though generally mawe:--L o o5 oo
restricted, are being carried out at the University of Saskatchewan, ~
the Saskatchewan Department of Mineral Resources, and the - . ‘i
University of Western Ontario. A detajled study of the succession . -
as revealed by the core of a boring near Simcoe, Ontario is the
subject of an M, A. thesis being prepared at the University of
Toronto. This core penetrates the entire (Devonian-to

o~ Wt e s e an

value 1n correlating the subsurface witzh the exposed formations.

avttre t’) Ll i Bimadt e j‘! . E .":.'-‘.f'." - 'a":: .
Stratigraphy EYEE S :‘ 1 e
T S G e T e

p Projects’in strat:graphy as separate from those
combined with geologi¢al mnapping are being conducted:-by most.
provincial surveys, by several universities, and by the Geological
Survey of Canada.” These-are not enumerated here. However,
the value of this'work is kecognized byindustry and by all who are -
engaged in geological mapping- and- palaeogeologic studies. - gt

S EsSEeE r  e T
Invertebrate Palaeontology i st S e

= DU CR e s S e C cla L 3
Much of the current palaeontological work is in
connection with determining the succession, age, correlation, -
environment of deposition, etc., of the sedimentary formations,
that is, stratigraphic palacontology. - As. indicated inTable I,
this type of work is carried on at many universities and by most:
of the provincial surveys-and it constitutes a large part of the &
work of the Geological Survey!s Section.of Stratigraphic Palaeontology.
In addition, projects involving detailed studies of md:wulual genera,
families), groups, and faunas are being pursued, s S e s
S e
The combined results of this work are gradually
a.dding “to existing knowledge of the geological history of much of

AN e ™ A TN ‘f.“:.'lti"
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Canada and, thereby, furnishing data necessary to exploration for
and development of our natural resources.

Lexicon of Stratigraphic Names

The necessazty for a lexicon of stratigraphic names
is widely felt and several subcommittee mémbers have referred
to this in recent years. Attention is once more directed to this
problem by Dr. Jacques Beland of the Cuebec Department of Mines
who suggests preparation of a lexicon of the names for the Provinece
of Quebec, '

: For .the past year, the Geological S urvey has been
workmg on preparation of a: lexicon for Canada to incfude Pre-
cambrian as well as all younger rotks.- Coﬂsxderable proaress has
been made and completion is expected by abdut’ 1961.

Y N
R AT A S R Rl

i)

; 'I'he AlbertaJ Society of Petroleum Geoloaists has
published a lex:,con of names used in that px‘ovinée. In addition,
Dr. C. Gordon Windez ryecéntly completed a le::lcon of names used
for the Palaeozom formations in southwestern Ontano. It is hoped
that its pub eat:.on will follow, /it - sEsives

v

Fiol S5t J Jﬂ

i
LI"FECT CF BAQLMENT uTRUCTUR.L-S ON FORMATION
AND ACCUMULATION OF OIL AND GAS

"o At'thé 1958 finnual Meeting of the Nat;onal Advisory
Committee; Dri' J,C.' Sproule suggested that the tectonic features
in the Precambrian basement that extend beneath younger (Palaecozoic)
rocks may have ‘beeh responsible for features in the overlying rocks
leading to the formation and accumulatmn of oil, .. He considers that
the traging of such features fromi the Shield through the overlying
Palacozoic and younger rocks and the study of the: physical and
organic'facies changes in ‘the’ sed:.mentary rocks overlying them,
would be a most fruitful field of research. Such a project, which
must be broad'in : scope, would reqmre the coordinated efforts of
Precambrian specialists ’ strat:.graphers, geochemists, geo~
physicists, palaeontolog:tsts » and experts in air photo interpretation.
Dr. Sproule was asked to subm;t a fairly detailed account of what:
would be entailed in such’a 'compreéhensive project. In a‘letter to
the Chairmen of the subcommittecs on Stratigraphy, Palaecontology
and Fossil Fuels and on Structural Geology, Dr, Sproule has
amplified his suggestmn eﬁs ;Eollows'

"My resea:‘ch suggestlon is based on two fundamental
Y .mconcepts ’ “wlncfx together go far toward explaining the
. origin and reservoiring of oil and gas, as well as
other minerals, metalhc as well as non-metallic,
This suggestion, however, is directed only toward
-u3i the matter of improving methods of exploration for
* oil'and gas, :

"The first concept referred to has to do with the
-close relationship between the occurrence of the
organic life that later becomes oil and gas, 'and sub-
marine topography., That relationship is known, in-
asmuch as water depth, temperature, supply of
mineral salts and other foods, ocean currents, etc.,
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" Point fault system is ore element. We also know
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.are known to be related to submarine topography,
and to the propa.gation of organic life that later . *

becomes liquid and gaseous hydrocarbon.

"The second concept has to do e tixle:*éffect P Sl
basemexnt gtructure and tectonics, and paleotopography
and struqture at. any b,or;zon, on the overly-mg A
structure, and the reﬂecﬁqn of such features at the

., surface,. where they may be recogmzed by photo-

interpretation or. by. gt}xer means.

)
AT
)

-

"The raesearch I have in mind, therefore, combines .
sﬁu es of oh-forming and oil reservoir facies with
tiie regipﬂal as well as local tectonic features. . .
o&ogeo ogy, as for example the study of a nu.mber
of st rohg tegtonic trends that pass from the Pre-
tambrian shield across the adJo:.mng sedlmentary =
basih area, {s one of the best lown tools available

for sucii studies. ,_-ff the best khown exampleq(

of these ‘refléetions of ﬁuseat d trends is the
G;eai; SiaVe Lake tectonib trend, of which the Pitte
that there are (Pre-Laramide) regmﬁal trends g
that pass from the Rocky Mountain area across the
adjoining sedimentary basin, .One of the best ..

E'~7~exarnphas of this is the Peace ‘River Basement Arch

and its equivalent in'the Rocky Mountains. Another
one that will soon be much better known thag it is
now is the roughly cast-west trend passing through -

* the northef# portion of the Liard Basin close'#s the -

Northwest- TéfritoriesiBfitish Columbia=-Alberta . i
boundary. “‘Along this'tfend we find a very strong,”
probably ancient feature similar ko the Pedce’ River !
Uplift along-which'several high ridgeés’ have dlreddy ab
been recognized, ' Two of these locally high areas’ =~
are the Bovie Lake Uplift and:the"East Petitot = '« .=
Uplift; ‘the latter-of which'is'repriesented by - 7 Lot
Mississippian at the surface over a fairly large o
area-dlong the Northwest Territories-Britighirc nHot
Columbia bounda:ry at a.pprozimately longitudie gt
122‘18' St NI ¢ Svgaulor irmnitly

.‘{ i x 2 e r{ . i Hevine -t . ( 3- ¢ ':l";?‘

"A reef trend thnt is priobably of basement origin is- '
the Leduc-Wobdbend<Bonnie Glen<Rimbey, léte.,
reef series, It could not be proven at this'time,’ - -
but research work on wells now drilled and to be
drilled w111 quitailikely lead to that: conclusion.
Ao Aak L wlea

"Several large tectonic features reférred to above,
particularly the:Peace River Arch and the south-
westward extension of the! Pine Point' Fault zone,
are known' to have controlled ofl-forming
environments as well as the development of
reservoirs, from the early Palacozoic on. As
indicated above, thereg:are undoubtedly many others
that are as yet unknown, Much remains o be
learned about all of them by research.

sSrke
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(Many of the above féatures,"as well as related
.features and patterns, are recognizable from air
__photographs on the Precambrian, in the mountains...
=~ ~"and inthe basin areas adjoining them, despite the
mantle of glacial drift that covers the greater part.i 1
of the sedimentary basin areas. A study of photo=-__
~ geology and its relation to tectonics and the effect s
i of tectonic trends on oil formation and accumulation’
study that could be carried out at this time that
would mean as much to the future of the petroleum
and natural gas industry, not only in Western and
northwestern Canada but even in the more restncted
.- sedimentary basins of Eastern Canada,

52
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"With respect to the method of approach to this type
of researéh;’ I'realize that it is a very Iarge “order'.
It may také 'a fair sized staff to accomszh recog-
niz.able results. - WoRA :
; B2 L b
: "If it is agreed that such researchis worthy of
“attention'the question of what is a reasonafble
approach still’'rémains{ In this connectzoh I suggest
tentatively thatthe reséarch in its early pha.se be
assigned to several _groups somewhat as follows'-

e d Study of facies at all ho¥izons from Wwel borings
= . a.long and adjacent to well known deep-seated tectonic
trends, such as the Peace River Arch and the Pine
Point Trend (over 2,000 holes by Anwrican Metal
! Go. and Conéo]idated Mining and Smeltmg Co. )e
Mes v £
"Z. L:brary research ofi some of the better known
of the world's oil flelds with particular reference to
: published facies and lithofacies studies and the
structural’ and tectonic histories of the same fields,
sttty Tt = s
"3. Photogeolb’gical stud1es of the Western Canadian
Sedimentary' Basin areas, *Studies of known Pre-
. cambrian basement features and their extensions in
i-1i.to the basing should sﬁpplement ’basin photogeologica.l
studies for c:orrelation purposes

e
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; NOTES' AND SUGGESTIONS' il
y e - e : J-f
Dr, F.W, Beales makes the following comments
regarding the present system of awarding grants. :

f,ar ; o ‘s ‘. 3 (Tn iy e S

ri"Applications for' research grants to support

+ stratigraphical and palaeontological resédféh are
presumably not reaching the Awards Committee
(of the National Advisory Committee) in apprecrable
numbe¥. The 1957-58 report (National Advisory

1w = Committee Eighth Annual Report) indicates:

el

is a most fruitful study. In my opinion, there isno ---
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S'i'ratigi‘-_é-'lshy‘ and All other
Palaeontology Research
i,

e

5 s

"% of total research in Canada by projeé@is

1
. A . i driwtndli -
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K Grants made by Gedlogu:al Survay of Caha.da on recommendation

Of N, Ao Co

L

A ¢ -).4

H

i LR Lol

$760

$700 . ;o e $48, 540

LR A e e
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i

‘ "'I‘ius table presumably reflects the fact that the

main call for stratigraphical and palaecontological
research is for field'Work, Field work generally

. involves considerably larger odtlays than most

grants -in-aid awarded to date ‘and in consequence
the sponsorship of such research has tended to be
restricted to federal and provincial surveys and
companies. The object of the grants system is to

" aid and stimulate research in Canadian institutions.

There is no doubt that the aid given is considerable
but is the Committee’ ‘stimulating new research?
Apparently it is not so doing in all fields of geology.

"The i;resent system of making research grants
depends as a rule on the submitting of very de-

finite projects long in advance of requirements.
Is this sytem gdequate s

¥ ‘Ms it possible to ma3<e grants to persons rather
" than to pro;ects oh 'd'basis of proof of previous

. Fesearch abihty" If this were implemented,

fboBrte e ey

availablé. “Al unused‘. balafices should automatically

researchéers could’ ‘draw’ pians with the definite
knowledse that’at least some support would be

be’ renewable for one ‘yeaf. ‘Renewal of expended

‘personal grants should be cdfitingent on definite

results obtained since the issuance of a previous

.grant. This system would leave much more

“-discreétion to the research worker in the use of

his grant than is the case at present, but it might

stimulate more research. 3
Fheiniy ",};f" = ..;:p veF g

""At a time when research is rapzdly becoming the

backbone of academic, economic and even national

survival, anything which might stimulate more

research at reasonable cost is worth trying."

Dr. H,W. McGerrigle submits the following

suggestions made by Dr. Jacques Beland of the Quebec Department

of Mines:
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"1, Preparagionof a le:dcon of stratigraphic names
for the province. of Cuebec. . This would involve
studying hastoncal background of several names fiow
loosely used and. clanﬁcauon of many poorly defined
stratiarapluc names. drroad
"2. A study of the mmeralogy of the Cam'ﬂn:o-rl '
Ordovician greywacke or subgreywacke fou.n& on
either flank of the Sutton axis {n the Appalaclnan
belt from northern Vermont to Kamoura.ska County,
Quebec, in an attempt to determme the soprce areas
of these sediments.

N ]

(K57 skt

"3. A study of the anticlinal structures of Siluro-
Devonian rocks in western Gaspe (southwest of the
Matapedia River Valley) as potentxal sources of oil
or natural gas.'"
{1

, Dry Cs Gordon Winder makes the following comments
v

’ 7 s i o ORENG

= e e

Dt S
A t 4

L
Fr A

n‘ t
Ty, "‘he Mzss;ss;ppxan-Devoman boundary presents
.3.-problem,in most of central andswestern North

.Hmerica. ; Palaecontolggical reséatch on this pro-
_,blem in western Canada has utilized macrofoeeils., .

o il ,he Bibliography off’Alberta Geology recently

-----

fossils. A combmed systematic and stratlgraphic
study on a regional basis of upper Palacozoi¢ micro-
fossils should add materially to our knowledge of
these rogkss.!

‘:.,“izc': wid ’I '1‘[ 3 QH 1 ‘u
Ses The Bibhography referred to above ‘would seem
. 7. be,,t}xe most; poteworthy: phbht:ation on that area,

Although sueh: publications sobn:becotie d&’t’ed and
occasionally omissions place important works in
greater obscurity, reference manuals are an essen-

fi.

= (\tla,l itqol in r,esea.;poh.. ~Comprehensive biobiographies
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: or other. provinces:om Ygeological areas" would
substant1a11y advance geological research in Canada.
togle f2oq! o iosil i
i 3'3. ;1 Rgsearch inmodern marine sediments has
;. heen goncentpated,in the warm sdas. What is known
,about: marine deposition in temperate and arctic
se3s 7., Ganada is: unique;m that it encloses one of
the laggest epeiric seas in the world -~ Hudson Bay.
. Sedimentation in this body of water has never been
studied except possibly on a very local basis. The
results might show that our ideas on Palaeozoic,
Mesozoic and Cenozoic epeiric deposition are not
;jcorrects A research institute supported by
government agenciés was recently initiated for the
Lake Ontario basin. A similar program for Hudson
Bay should be initiated by a Canadian agency before
geologists from some other area do so.

. >
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"4, Lastyear a sarlés of palaeogeographic maps

: for pre-Jurassic time was published for Western
Canadi., Asimilar set of maps for eastern Canada
: and the Zxrctic Islands’ would be a noteworthy con~
tribution. "

Dr. V.J. Okuiitch has, on previous occasmns,
stressed the need for much more work on the Lower Palaeozoic
strat:.graphy of the Rocky Mountains. He again directs
attention to this need and reports that Mr. Robert Greggs who is
préparing a Ph.D. thesis has found very veidig and important
problems in the Upper Cambrian and Lower Ordovician; certainly
much more work is 1nd.1cated. Dr. Ckulitch makes the further
comment that pos sfbly more, and more easily available adequate
scholarships WOuld enable advanced graduate students to do such
field and la.boratory research and'is the most pressing need,

Dr., W,C, Gussow feels that one of the most
serious problexﬁs facma the petroléum ‘industry is that of by-
products and in this regard, finding new uses for sulphur
appears to head the list. The natural gas in several major
fields in ‘Westertt Canada contains hydrogen sulph:l.de in such
amounts that its removal is’ necessary before the' gas can be
marketed and this is resulting in an accumulation of considerable
qnaut{ties ‘of sulphur. Dr. Gussow, therefore, reco(mmends
a concerted research. effort on this problem. '

"Our greatest neéd", continuds Gussow "is
factual information obtained by field mapping. We should,
therefore, support field mapping at every opportumty. In my
opinion, no student'in geology should be out of work as long
as the Geological Survey of Canada has uhmapped regions on
hand., This effort should not be limited by funds but rather by
shortaae of trained personnel" £

Dr. B, A, Liberty stresses the need for both
fundamental and applied research in Palacozoic and younger
strata in shelf areas, He suggests the following projects:

S b Compilation and study of occurrences in
which faulting has occurred in and subsequent to Palacozoic

time. o

§ e =3

e 2.' Study of occlirrences in which :.gneous

intrumdns have occurred in 'and s:mce Palaeozoic t:.rne.

gl - Evaluation of the effect of Tpost. g‘Iacxa.l uplift!
on migration of pre-éxisting petroleum accumulations in south-
western Ontario. This would involve study of the origmal
depositional dip. Present regional dip is’ ‘about 25 feet a mile;
present 'lift! of the Pleistocene beaches is about the same
value but ifi the opposite direction. What are the criteria for
determining the original depositional conditions' > Where were
original conditions most favourable to petroleum accumula.tion"
Post-glacial uplift must have caused’ some ngrauon, so where
are the new locations of accumulation 7°
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il ‘ 4, A detailed subsurface study of 'consistent clay
seams' (bentonites) in an effort to establish their lithologic
. +- equivalence (!correlative'!) value. This study should be undertaken
~ with the closest horizontal control possible and preferably in
.southwestern Ontario where the Well density is suffic1ent. £y
ol : On the subJect ‘of ‘structural geology and particularly
thrust mechanics, Dr. D K. Norris comments as followsf_;..,.‘

-poy 2 PRI i
.‘;_.:ﬂ Fo ; "Very incompetent rocks such as coal play a.n
r .+ important part in thrust mechanics and hence in the
el 38 . interpretation of closures at depth in rocks favoura-
e b ; ‘ble to the accumulation’ and retention of 6il and gas.
o i . . In southwestern Alberta, for example, a maJor
= b idaed . glide plane for thrust faults is known tor occur near
: the Jura-Cretaceous boundary and its presence at
that stratigraphic level is considered due to the
coal of the Kootenay forrnation. &

SR 3 e
i i {
fiwWwsris

e "Of prime unportance in‘this méchamos is a thorough
understanding of the reactions of média in a confined
state to directed stress. Thus far mathematics and

fin: %t ( laboratory expériments hive dealt with simple

Gicje o -i. . deformation: of homogeneous solids.. The next step

y .. . 1is a consideration of more’ tomplex layered media,
v o o~i . Coal mines.are an ideal source of mformahon
5, i .: because one’or more stratxgraphic levels are freshly
4 e exposed over wide: areas in contrast to the outcrop.
= Detailed studies should be made of deformat:.on of
the coal 'seams and ad;acent rocks exposed in mines
in varying degrees of structurally disturbed ground
L . esgsithe mines of the Drumheller area in relatively
. i ... . undeformed strata-of the Alberta sy'ncline, those .in

isc < it - the flanks of the Crowsnest coal field’ or at Coal
v .Creeky and'in the extren'te, those of the Coleman,
id. 4i.u . Canthore-ahd Nordegg areas."

: S :;..cf.; ,.3. T
23 s Bm LU Ul gl igs Liin ;

Dr. B.R. Pellener feels that the following lines of
research could be very fuitful:

1. Description, classification, measurement, and
mapping of current structures in sedimentary rocks should be
made in order to deduce direction of sedimentary transport and to
reconstruct the palacogeography of that time. Emphasis must be
placed on cartographic representation. Statistical studies may be
undertaken in order to accelerate the methods of study and to
represent the data with facility and in a suitable, easily compre-
hensible form,

2. Description, classification, measurement, and
mapping of textural features in sedimentary detrital deposits should
be attempted. Facies maps should be prepared from outcrop and
well data and should be used in conjunction with the information
obtained by paleocurrent studies, Geographic variation in scalar
properties such as sizes and percentage composition may be ame-
nable to mathematical treatment and these data may be plotted on
suitable curves (e.g. size vs, distance), In this form, predictions
can be made into areas where information is not available.
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3. Description, classification, measurement, and
mapping of the carbonate rocks should be attempted in order to
understand the change in carbonate facies and carbonate sedimen-
tation with the aid of petrographic methods. Facies maps based
on physical and organic factors can be drawn from such observa-
tions, . Staining and etching techmques should be encouraged as
they are useful in d15t1ngu1sh1ng ‘the dolomites and limestones and
a rapid point count for the purpose of obtaining percentage compo-.
sition can be made. Minera.ls, organic’¢éontent,i voids, secondary
fillings and other solutional phenomena such as' stylolites, veins, ‘f’_
replacement and disrupted bédding must all be studied, and the G
percentage of occurrente for various samplesj or beds, must be
noted and assigned to a particular facies. Such information must
be well {llustrated by photographs and sketches in thin sgetion; - - .
and specimeh and stratigraphic section in order to set up type-
facies. that can be ea51ly recogmzeda

= o oedimentary trends and belts should be
del.mea.ted from the above studies in order to predict unknown
occurrences of proaucxnn horizons especially ri Casea,.where a
field has just been dlscovered.

Sipes

HE

l'f

5. utatlstical studies should be made on fossil
species in order to evaluate variations ‘of morphological detail.
This would give a better understanding from a standpoint of
evolution and taxdnomy and thus sharpen the chronelogy which
is basic to all stratlgraph:.c ‘work associated with petzoleum
explorauon. There is a ‘fundamental need of this work for
the advancement of the science notwithstanding the economic
importance that generally accompanies it.

Reuard:lng ‘these projects, Pelletier strongly
recommends that the researcher commence his investigations
in an area that has beén geologically mapped or on stratigraphic
sections that have already béen méasured in order to provide
hzm,self with.a framework for the problem. It is also desirable
to outline the basin of dépos:.uon* thh:n wluch Ah,e study is to
be made. ; T
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Rl " This- repbrt, concerning structural research in’
Canada, is based on information and suggestions kindly supplied
by the Secreétary and by thembers of the Subcommittee, It was
written by the Chairman, and since tithe did not permit its
circulation for comment by Subcommittee members, he must
accéept full?i"espoﬁéibility’éf opinions expressed in Part I, Part
Il is a compilation of information at ‘hand, and Part III contains
recommendatxons and conclusions.

5 ey h R e

PART 1
D Bryciaed . Epate s s s

What is structural research, and is it necessary?

i+ The amount and character of research in structural
geology currently underway in Cinada is extremely difficult to
determine,” mainly becaus’ structural research is difficult to
define. Few, if any geological investigations can be undertaken
without devoting some attenﬁon to ‘structdre. 'Studies of structure
are; of course, fundamental in the search for and exploitation of
pétrdleum’ and minéral-depbsits™ Areal ge010g1ca1 maps, except
the most genersl reco:inmssance, ‘depict the structure and relate
.t to adjoinihig areds; and in' non-fossiliferous strata correct
.~interpretation of stratzgraphy, the geological hxstory of the area
and of its' economic poss1bili§ies depénd to a very considerable
extent.on ¢orrect n!térpre%aﬁon of the structure, From this point
‘of view 6he might sdy that'structiral studies and geological studies
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are virtually synonymous and that structural research is thus being
presged on a wide front in all parts of the country,

However, it is legitimate to ask if such examinations
and descriptions constitute structural research.

Research in any scientific field can be divided into
thre¢ phases: observation and description; analysis, deduction and
generalization; and prediction. Thus, although most geologmal
investigations involve structural studies, many such studies are
limited, for a variety of reasons, to descriptions of the structural
features as observed or inferred. Moreover, depending partly on
the scale of mappmg ard partly on the geologist!s interest,
cdeecripticns of ctructural fea."ures too often consist of a few
generalizations concermng obs(;ous folds ahd faults, sometimes
accompanied by bland' statements ,about the fordes which formed
them., Cther equally significant’ ‘structurdl’elements, as joints,
cleavages, lineations, minor folds,\even attitudes of faults or
directions of movement, arg ﬁ‘egTected or overlooked, No attempt
i made - commonly cannot be made because of lack of data - to i

determine mterrelatmns qg structural eléments or the processes ‘,.
?haf led tq:their development. Interpreféuons , interpolations and .
extrapolations are correspondingly wedk, All might be greatly
strengthened with!ome: hdditional oliservations and effort.. If 1
research consistsiof 6bse:rvai;.ons, :{ndmuon. deduction and*! - e
prediction much; a.lthbugh by nb, means’dH, q!f the structuzal’’ "
research on recortf in’this country seemis r(:o stop at an clementary
tevel, somewhere in the observation and description stage.

s

Anything approaching comiplete analysis and

comprehension of the structure of an area is impossxble unless‘i’ ‘%
1o . e t

Dot 34 e s 7 s:sf
le All structura‘[ elements are observed and
recorded. e T N :
AL ST e

,’Z‘s !nterrelat:.ons of the several elements are
established. :

)

3. Hypotheses of mechanics of origin of the
elements and of the whole structure are developed.

4. Predictions based on the hypotheses are tested
by additional observations.

At risk of being considered unduly optimistic, 1
suggest that structural research can now be carried forward
through the four stages on a progressively broadening front.

Some people have felt that rock mechanics defy
sensible analysis and explanation, that study of rock mechanics
is foredoomed to failure and frustration. Although attempts to
understand and explain rock mechanics date back at least to Sir
James Hall, for one reason or another the explanations and
generalizations offered by such men as Daubree, George Becker,
Bailey Willis and many others, including notable contributions by
C.X. Leith and W.J, Mead, proved incomplete or otherwise
unsatisfactory, or perhaps were overlooked and forgotten,
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: : However, in 1936 M. ,ng-Hubert made two major
contnbunons to structural.theory, First he. drew to geologist's
attention the Mohr -Coulomb theory of-rock fracture which, although
not completely unassailable, has prgved to be a master key for
unlocking many of the mysteries of rock fracture; and seccndly,
e introduced geologists to the theories governing scale jmodels
and so put experimental structural geology on a firm footing for the
first time.: In the same period, ises, during the last three decades, .
Hans Cloos, Ernst Cloos and Robert Balk were demongtlranng the
significance and usefulness in structural 1nterpretat10ns of the so-
called minor features such as joints, lineations, small ,faults, and
so forth, faatures by no means limited to igneous, rqgk\.;, Simul-
taneously Bruno Sander and his associates were pursying structural
data on both megascopic and microscopic scales. In 1951, C.H,
Stockwell and Hoover Mackin made a major contribution to
structural theory as understood in this, continent when they redis-
covered, independently, ideas concerning the geometry; of folds,
ideas which were subsequently expanded by C.D. A, Dahlstrom and
Dahlstrom and A.R. Byers, It is interesting to note that essentially
the same ideas were presented twenty years garligr by C.E., Weg-~
man, but-his paper, written in German and published jn Finland ;, .
made no visible impact on geological thought in this, continent, and
apparently neither Stockwell nor Mackin were aware of its existence
when their papers were wriften. Council members may call to 4
mind other recent noteworthy: contributions to structural geology, . .
such as those of David J. Griggs to experimental geology, of H.S.
McKinstry and M. King-Hubert to theories of faulting, and of
Walter Bucher and S Warren Carey to theories of folding,

cod

A

When one views the advances and accomplishments in
structural theory during the past thirty years it seems reasonable
to hope that structural research in general can be advanced beyond
the descriptive phase into examinations of processes and of rock
mechanics. The crux of this report is, that to achieve correct
interpretation of structure all structural elements must be taken
into account, each must be fitted into its proper place and each
must lend its support to interpretation of the geometry and of the
dynamics of the structure. The goal of complete understanding is
not to be reached easily or quickly, if at all, but it will never be
reached unless the attempt is made.

PART II

Current Structural Research in Canada

With the considerations set out in Part I of this
report in mind, it is perhaps useful to subdivide current structural
research into four ranks, defined as follows:

Rank IV Examination and description limited to large scale
structures. OStudy incidental to routine areal mapping,
and structural observations largely or wholly
restricted to attitudes of obvious planar features as
bedding planes or gneissosities; surface traces of
larger faults recorded. Compilations, any scale, of
gross structural data presented without examination
of processes. No cross-sections.
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Rank HOI Examination and description extended to include
observations -and notes COncerning Ongxns Qf seweral
iR structural elements. Cofey lineanons{ cleavages.r
PlE e i small folds;. imrestlgaﬁon of attitudes'of, and du'ecti.ons
SRR ol of separations.on both-large and small faults. Cqm-
‘pilations ta mclude all: pertinent structural and g;rg.r

R N ngraphic detail, Cross-nsecuons mcluded. 4 o B

Rank I Exammatioh and descnpt:ons of eledhernits &8 in Rank
PUGEAE 253811 1) atutudes, charaéter, .and origin of folds established'
L T mterrelatmns of structural elements’ established,“ :
Last general structural synthesis, supportihg and supported
heoo, f27 - by an bypothes;s as to processes and mechamcs of ..
woit - origin. Whether the work is original, or is a compi-
L oandont i‘”latmn of prev:.ous work is not significant.

Rank 1 Structural analysis and synthesis as in Rank II; 4
: - deductions.tested by additional field observat:ons. :
B g da.rect or scale model experiments.

\ » 4‘.
D i 1

Sk s 4 With'the information at hand this' subcommittee cannot
establish.the rank of many of the projects listed. :The ranks indicated
are therefore tentauve and subject to revision as fnrther 1n£ormauon
becomes available. 'In’ fact, one of the recommeididations of this b
subcommittee will be that, in future, projécts be'graded by those
people reportmg, following the dnnsions indacated aBove.
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TABLE I
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FROVINCE TYPE OF STUDY. NO. OF EACH RANK (tentative)
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Summary of Table I

Fifty-eight structural projects, or projects in which
structural studies are significant, are listed. Of these only six
" are definitely first rank, three are first or second, nine are second
rank and six are second or thizds The remainder are mainl.y A1
. descriptive studies of third or fourth +ank; - If returns were Coms.
" plete the numbers-would be difféxrent but the distribution might
well be similar, i

. Ty z‘ 4
~ ' - Géophysical investigatlons of the earth's deep
interior, although highly significant in theories-of the structure of

the: earth as a whole, are not included as structural projects.

. Experimental investigations of structural problems
are being undertaken by two people; the remainder of the projects:
are field studies. Most of these are areal studies, but three at
least are studies of specific structural elements, me of the Rideau
Lakes fault, one oi joints pear Kingston and one of linea.tions in
the Labrador Trough. S L

Compilations are ungraded in Table ] because infor-
mation concerning their scope and intent is not at hand. Since a’.
‘compilation consists. of pertinent data from.previous work, - studies
based on compilaﬁons can be ranked in the same categories as .-
original field studies. The significant thing is not how the data. -
were obtained but what data were obtained and to ‘what use were they
put. To cite 2 case in point, one may think of the revision of the
tectonic map of Canada, one.of the current projects of the Geological
Survey of Canada., This compilation is bound to lead to comprehen-
sive structural studies and hypotheses and thus is -an essential -
first step towards better knowledge and understanding of the A
structural geology of this country. Mg d g

: 6 i e
e .
sesw opy 3 ..).J.l L) .
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Recommendations and Conclusions eri Gy b o e

v A

M.S. Hedley agrees that, to make a contribution to -
structural theory, it is necessary to go beyond description of form
and to enquire as to processes. This, he adds, generally means
additiongl, time-consuming study, but he urges that where man
and problem seem favourable such additional time may be very’
much worth while. s

-

R ) Hedley continues with other éugg’ést:.ons for
research. ' Thinking of the structural environment of ore deposi-
tions he says, ... the matter of importance is not whatis the .
shape of the orebody or the shape of the enclosing rocks, but when,
why, and how did the mineralsbearing solutions find this a better
place to relax in than others nearby." In particular, the structural
environment favourable to replacement needs study, in Dr.
Hedley's opinion,

SRR (:!*. 7S

e w43

PEERERE

He suggests, too, study of end products of defor-
mation. He says: "In the Slocan, Lardeau, Big Bend, Cariboo,
Salmo and elsewhere are structures that are not adequately
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described. Ag, anxfte::;bOOk. What appears to be normal:-sequence |, .
turns out on clogg. stusiy to mclude repeutmns and ornissions due t@y;
deformagqn that, has gone Jpast the stage ‘of isoclinal folding. - Thig.t .
and sum gxtuations are far more common than is generally .xiv. . :r.
accepted the moqntains. We know’ that a\‘ great deal of structure. -
has escapgd. fletect;on ‘by maqy ‘who aré( generally competanty . .ijic .4
structure that is very impo;-tant ‘oh' many counts: By 'wel Imeami: - .-
. a few.of us in. the. Department and some of'thie more alert compaiy 1.
men in Bnnsl} Colp,mbza. Some measure &f ‘the effects of fs&perr-
deformation is needed."”
it 'Fmally,, Dn Hedley notes that study of'linear fea-
tures on a}r photos ma,y ;.pd;cate areas favourable for rewarding i
field gtudies, %mi urges all peoiOgists to be on thellodkouf for such.

situatiops,,. ., SHIRY. €

SESAREN et

ﬁ!?t(.’ 3 et
30b i

POA L ; vy
J.cl s Sproule notes the close aSsociation of. sub- o Lol
marine &épdgraphyi for example of pre-Palaeozoic topography, oav'. ..
later distribution of petroleum-forming organisnc aand the develop~
ment of structural or stratigraphic reservoire. Thus some promi-
nent pre-Palaecozoic tectonic trends, recognizable in areas of

exposed Precambrian rocks, can be traced by photogeology or

other means long distances into areas overlain by Palacozolc and

later strata, Precambrian topographic highs along such trend

lines are proving to be favourable sites for petroleum deposits,

He cites, as illustrative examples, the southwestward extension

of the Pine Point fault zone, the Peace River Arch, and probably

the Leduc - Woodbend - Bonnie Glen - Rimbey, etc., reef series,
These, he says, "... are known to have controlled oil-forming
environments, as well as the development of oil-forming reser-~

voirs, from early Palacozoic on.!" He suggests a program of

research as follows:

1, Study of facies at all horizons from well borings
along and adjacent to known deep~seated tectonic trends, such as
the Peace River Arch and the Pine Point trend (over 2,000 holes
by American Metal Company and C. M, & S, ).

2, Library research on some of the better known
of the world!s oil fields, with particular reference to publiched
facies and lithofacies studies and the structural and tectonic
histories of the same fields,

3. Photogeological studies of the sedimentary basia
areas in Western Canada. Studies of known Precambrian basement
features and their extensions into the basins shouvld supplement
basin photogeological studies for correlation purposes.

J.C, Sproule and his associates have undertaken to
‘outline the principal known tectonic trends in the sedimentary ba-
sin of Western Canada from photo studies., This is part of the
work of a subcommittee on geological structure mapping under
Mr. J.C. Scott, Chairman, Additional studies of this sort, or as
suggested under items 1 and 2 are recommended,

In conclusion, this incomplete survey indicates that,
although rigorous structural research is decidedly limited at
present, a few promising projects are underway, and others, it is



hoped, will be undertaken. The Subcommittee urges that all
structural investigations be carried beyond the descriptive stage,
‘and feels that much is to be learned by so doing. In order to

Lo empha.size this propoaa.l they recommend that structura.l projects

¢ - be gradedin some order of intensity'as suggested. ‘Specifically,

.- they reiterate the recommendation i6f éarlier Struf:,mral sube

' committees, that the. form, origin, interrelaﬁons and mechanics

, of specific structural elements; such ‘al faults, lineations,

... cleavagés, folds, and so.forth, be! se‘iec‘ted for intensive investiga-

oy dud tions, with a view to ultimate lsmheszs mechanical systems,

Finally, they recommend that all geologiats engaged
in ﬁeld studies, no matter how. rouﬁne or on what scale be

S
Bikiv &

.+ elements’ = to upgrade their structural investiga!;lons and thus make

3 possible enlightened and pemetrating analysé¢s of the structural -
that is to say, the geological history of the areca o# ieature under
study. F iy S e
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APPENDIX 1
GEOLOGICAL SURVEY OF CANADA RESEARCH GRANTS
deofid o SUMMARY REPORTS ON PROJECTS
S 3 4
g b The Annual Reports for the past five years contain

sutirhary reports on projects supported by grants that were
completed or that were achieving results of interest, Brief reports
are given below on projects completed or reporting progress of

i mterést in 1958-59,

Lo g s

PrOJect 1-51- Geological Age Determinations

Under dxrect‘ c. of. Drc Jo To Wilson, University of Toronto.

e b Ausalys's of a suite of samples from the Blind River
“re"gion‘ of Oﬁtacf"o shows ‘conclusively that the detrital monzonite |
aﬁd zl’reorrf"omxd h‘a gociation with the Blind River uranium depo-
sits' are rducH vider than the uranium ores in these deposits.

-'r.'.!,;l-.' R P

S et ks R

An iﬁ.-pro'ved method: bf -tné,king potassium - argon
age déte:‘im‘ma fonis has been: deVeloPéd making possible simulta-
neois potas&qm. and argoh ‘afialysés on the same 2- or 3~ gram

nle satﬁple “&f'potassitim sineral, where before two separate samples
wete necessary, ' A suite of sam;iles from the region east of Blind
River' wdk datcd by ths method, and’ the results have had consider~

arcae.
; I; Yok Sl ..f': '." e Al ;',(';, SO

raie poaitn S ¢ . Aot w e

The results of e1ght years of research in the field of
1&4d isotope variztions in nature have been- ‘prepared by Professors
R.D. Russeil an;l R.M, Farquhar for pubhcation as a monograph
in 1959 T (LW AT

s bk bl R B T o s, b o

Professors R.M, Farquhar and J‘n Ts Wilson have
started work ‘oit conigilhtion’drd discussion of all eﬂsting age
determinations baseﬂbcrn raaioactivity (except C-14 ages) from all
partsof the'wesldd <15 oea g
Project 26-53- Enthalpy Changes in Metamorphzc Reacti,ons and

e tl'-éi: Geologi& S1 ﬁcanca i

‘Under d..leetio'm of D“ Vs Ao Saull, Mchll Universitya e S
p e by iy
AR - The ‘Fesearch e*‘fort in 1958 59 was dxvxded into two
parts. The f=stwas 2b'select a workable calorimeter model and to
use it to chtair results on enthalpy changes. The results of this
program: are iy daescribed in a Ph, D. thesis at McGill University
srdalyn T8GR Fotm! ’l i/ ‘Cimberlidge entitled Some Experiments on
Surface and St¥ein Energy in Minerals. In this work 40 heats of
soiution of warlous grain $izes of quartz, silica, glass, calcite,
: precipitaied Ca C@—-, andi ﬂizorapante are given with an accuracy of
- better than 31056° per cent for fluorapatite and better than 3 0.4 per
.cent for the 810”2 :and the' Ca COj groups. The determinauons were
-udedito calewlaie'the devitrification energy of silica glass and the
_ recrystalilzatio ~mi oo 'of guarts, calcite andfluorapatite. The
"ad;a?ﬂiﬁl‘?*f WHe,n ¥ winds accompanying devitrificaticon snd
recrysu i o are g..smng Samples of. S10, and Ca CO3 were

e
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"deformed" in a bomb, and their heats of solution used to indicate
possible devltriﬁcauon and recrysta.llization rates, The strain
energy in calcite was détermined by comparing the heats of solution
of fine grained calcite and precipitated Ca CO3 and that in quartz
by comparison of ground and annealed samples.

.. This ig the first general calorimeter study of surface
9993 strain energy in, minei‘alg ahd shows that in metamorphism,
meat released in_ mlnerag} recrystaliizauon can cause a.pprecia.ble
e T emperature ri‘s”e*s.' e e o TN D s ey R DRk
B b e e Wt o d
The second part of the work was to cohtinue
development of a calorimeter. for mineyal studies more accurate
than the best at present available bya factor of ten. It is considered
that all the theoretical problems: connected with the construction of
a ealérimeter for direct determination of enthalpy changes of
i ompletely sealed and h:.gh internal pressures can be withstood
j: ~,lm1tt1ng lugh solyent temperatures, The present model is
- made of polythene, but a Teflon model is semi-complete, The
éirect determination of enthalpy differences (by dissolving minerals
in each calorimeter simultanequsly) increases the accuracy by a.
" factor of about ten, in the case. of the silica - glass to quartz
: transition and by comparable factqrs for other mmerals. -

'I‘*o;ect 1-54- Silicate and Sulphide Phase Relationships

e ‘i)ﬁ
: Umder direcﬁon of Drs..J>E. ,9@11, E. H, Kranck and V. A. Saull.

. Five of the seven separate investigations that were

in progress in 1958-59 ha.ve been eompleted. ~These investigations
ares

R, (l) Experiments op the relative abihty of different
soiutions to transport copper and iron sulphides., The experimental
work has been completed and the results will be embodied in a
Pho D, thesis by Je Ae Soles. >

o B

Wi (2) Exper:.ments on the behavicur of. copper silphides
at texﬁperatures up to 800°C. This is an experimental investigation
ci the nature afd degree of replacement of silicates by sulphides,
The results are. embodied in a Phe Dy, thesis by B. K. Meikle ' |
nts thh Coppetr Siilphides at Elevated Temperatures. '
MeGill University, 1959, (copy available in Library, Geological
Sarvey of Canada, Ottawa ). -

. . (3) Experiments on the mobility of sulphides in sulphur
vapour, Sulphides of iron, copper, manganese, nickel, cobalt.
molybdenum, lead and zinc wete tested at temperatures up té ¥, 000°C,

in various atmospheres} to compare their mobilities. The results are
"¢ described in an M. S¢. thesls by J. V. Guy-Bray entitled Mobility of
Certain Sulphides in Sulphur Vapour, McGill University, 1959,
(copy ava.ila.ble in Library, Geologica.l Survey of Canada, Obtawa).

$
5

LR o "“_ : (4) Exper:,ments on the growth of sulphldes in black
@ﬁales. The Cameron-Wolofsky bomb was used to simulate natural
+wikonditions probably obtalmng during the growth of pyrite in shales,
The results are described in an M, Sc. thesis by R, Hay entitled

»Growth of Sulphides in Black’ Shalas, McGill University, 1959, {copy
available in lera.ry, Geological Survey of Canada, Ottawa, Ontarioj,

P R
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(5) Experiments on the melting of rocks. The
“"objective is to find out more-about the behaviour of various.rock
--minerals at temperatures -approaching their melting points. The
experimental work has been completed a,nd the results wili be
embodied in a Ph.D, thesis by R, V. Oja.

S

e

T [

T(6) Differential thermat-analysis of sulphides. A
. new type:of sample chamber has been developed permitting
simple: vacuum: differential therm,a.l ana.}ysis -of mirerals. The

device is simple,  cheap and high;.y effective. The results wﬂl‘be

embodied in an M., Sc. thesis by Re Kelly, ., . . s

“{7T) Expérinietits on the use of the-chromographic

- print method of examining metallic minerals. . These are being -
scarried out:in connection with a stpdy of trace ‘metals'in certain
¢ ‘sulphides from.the Ch‘lbougameu district of Quebec. It is hoped

__that the method will be useful in studymg the materials nsed in the
experimentaf studies of sulphides, inisomuch as it can give-a--
“dirett, two dimensional picture of the trace megal mstnbution
.over polished surfaces.:: o

et yor aty it wnree et o,

SR T g T

Proiect 2-54- Geochemical Studi‘e“é’

i RRTT SN L p i AR RS
lfnder direction of Dr, D.M. Shaw, McMaster University. :

= « eme.. . During 1958«59 the following invesﬁgations were

»:

=

.+ Vols 13, 197-201 (1958), ..

completed;
weit R T G 550 ¢ Gk e vk OB ORE

(1) Lithium dxstributxon in the P*@;Iﬂsac-Lacorne
! regi?n df Qﬁeﬁec. A papérl desci‘ibmg the res‘dlts of this study

ki Hiey: Fyad d

[h] .; QI R s T TR e NIRY Mh‘ s f ; s
: Siroon!.an. H, A.. Shaw, D.M,, and Jones, R.“E_gf,‘; Li_tl;i,t;m,. .
_Geochemistry and the source of the Spodumene Pegmatites

#7 of the Preissac-bamotte-Lacorne Regionwof Western Quebec.

et TSNSV ERUR

i’ xi

——r

was submitted for publication in the Canadian; Mineralogigt., |
(2) Spectrographic analysis in an argor-oxygen
¥ atmosphere. A method of analysis has been develoged and tested
to eliminate the CN bands which commonly obgcure a wide spectral
region. The sample is burnt in a.n argon-oxygen atmosphere
using the Stallwood jet. A pa.per 1,describmg the method has been

it R

} Shaw, D, M.. Wickremasinghe, O., and Yip, C., A simple
Device for the Spectrochemical Analysis of Minerals in an
Inert Atmosphere using the Stallwood Jet, Spectrochim. Acta,

3
vy

‘ feis - e eS2l
published.,

(3’)‘ Trace elements in metamorphi.c pyroxenes.
This study has contributed some interesting data and ideas to the
. sparse literature on the geochemistry of metamorphism. The

LS ; ;
4 EREER S, o



results are recorded in a thesisl.

4 Moxhani'; R. L., Minor Element Distribution in some Pyroxenes
of Metamorptnc Qrigin, M.Sc. thes;s, McMaster University,
1958, P SOCRLIE A N8

N e
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, (4) Trace elemenﬁs iri the Wh{te ‘Moungain n magma ,
series. The. results of this study provide an exam;;le o.-‘; trace=- .- ;
element behaviour in & geries of plutonic syenites and granitesf of .
known magmahc ongim ‘I-'bey are recorded in a thesisl, sy

A'AJ_l 5 b et [ ,‘ "‘,A '3 . . " A 5:;2
e Catd 7 B4 ""—U
i E L digeoy

1 '
Deutersy B. E.) A Geoehermcal Stndy of the W‘hite Mountain :
Magma Series, ; s S¢. thesxs, McMaster Univerﬂty, 1958 (fox
,_ahstract, see, Cahadian Mining Journal, Detember 1958, p:i75)e

R RO P 1

1

e %
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A : " Pwé papers ﬁaire been written on top:cs arismg out
of these geochermcal stn,;li s.“ Onel. concerns & spectral line; .

:J it i i

i L{‘i:’~ "'rl"’ II’.’D J ’I !: : ) '.."‘!}‘ Eeliaty (o x‘:.,
. i —— YT 1 90L,
1 s

Shaw, D.M, ’ Vanadium-Calcmm Spectral J.,ipe Comcxdence. ‘and
its' effects on Vanadium Abundance’ Data,xQ,eo? Et'Cosa,'nochim.

Acta, Vol, 15, 159-161 (1958). el R b
AAY 5 e SR ; § \»frﬁj.:rn. o
g s 5 = il -u) -
S, TEEEA . T
: coincidence whxch bears m*fvmadﬁum deterzrfi‘nauonu
- 4rti, e k34 }‘

The othak ] paper is a general statement of gpectro-
© graphic problems and procedures rélevant.to the scheme of trace
- elément anat&sis in use in this laboratory. It has been submitted
for publicé.tion. s apsior’Mir st ¢ PRudy fastin
B RIS of Fap ‘odl v, m,;,“
: ,Progect 4-54- Sgectrogzza.pluc and Geochem1ca1 Research on Rocks
Phoaae, Mznerals Pl SN sifSe { in FIEs

Tl En R ) ‘*&.M
Under d:.recuon oi Dr. J. E. Hawley. Queen’s Upiverslt?’.

(I(

e

- ooy 7 4oy VLinijoy
s During the year 1958-59° ‘research ‘wi¥ ‘continued on
granitic rocks of the Grenvﬂle Province, _ southeastern Ontario and
on the several cther prog’eéts deta,iled belows ™ ..
7 ITISE R g ; Rlogyg et
Bariis “(1)“Stra.tigrﬁphy, petrography anc{ genesis of the
Elliot. Group. including the" u'ra.mierous conglomerates, Cuirke
Lake. syncline, Ontario, ‘Bh. D.. thesxs by PuJ,,Pienaar, Queen's
Umversity. 1958, . (For abstract, see Canadi&n Mﬁﬁng Journal,
June 1959, p. 249). g h Sk I e
S - 24 A £y
.. .*This is an outstanchng contr;bunon on the uranium
deposits, of thé Quirke Lake synchne for which-is proposed a
fluviatile sedimentary. origin, subsequently modified to a minor
extent by metamorphic and hyllrothermal processes associated
with nearby diabase intrusicis. . The conclusions are well
documented with careéful ana.lyses. i 1

b i

e B

2
¥

el (2) Structure and petrology of the Wesport area,
Ontaric. Ph.D. ‘thesis, by H.R. Wy'nne-E&wardgs, Cueen's

¢
& !
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Universityj 19591 |For abstract; see Cana.dian M‘imng Journal.
July; 1959; pi 8bi

2" 4 .-, _ This is a detailed study of the struéture and
metamorphism of Grenville sediments and of the development of
granite masses. It includes 20 analyses of gra.nitic rocks and
gneisses. 30

i i S (3) Origin of the kyanite occurrences in the Wanapitei
and Crocan Lake area, Ontario, Ph.D, thesis, by W.J. Pearson,
Queen's University, 1959, (For abstract, sce Canadian Mining

* - Journal, June 1959, p. 249).

~ .This project is a unique combmatzon of careful field
observations and chemical studies of the development of metamor-
.- phic facies and indicates the need for some modification of present
‘views on stable mineral assemblages in such metamorphic rocks.
It includes 44 chemical and spectrographic ana,lyses of meta.morphic
rocks.

(4) Pyrite zones in the hanging wall of the Steep
Rock ore zone, M.Sc. thesis by C, M., Wright, Queen'’s University,
1959. (For abstract, see Canadian Mining Journal, October, 1959,
Pe 131)0

This includes spectrographic analyses of the pyrites.

(5) Granitic rocks in the Grenville Province of
southeastern Ontario, M.Sc. thesis by J. A, Grant, Queenl!s
- University, 1959. (For abstract. see Canadian Mimng Journal.
" August 1959, p. 119). . . - S ;
The thesis includes 60 complete analyses of granitic
masses and gneisses, and studies of the zircons in them.

(6) Copper-nickel deposits in amphibolite, Uchi
Lake, Ontario, M.Sc. thesis by Colin Coats, Queen!s University,
1959, (For abstract, see Canadian Mining Journal, September,
1959, p. 141).

The thesis includes analyses of two ioc}cs and
spectrographic analyses of 18 sulphides and 25 wall-rock specimens,
including Ni, Co, Se and other determinations,

: (7) Ordovician limestonesof the Kingston area,
Ontario, M, Sc. thesis by Ian D. Maycock, Queen's University,
1959.

This is a detailed study of the lithology and
correlation of beds throughout the district.. .Aspects of the
mineralogy are considered with reference to difficulties in
the use of such limestones in concrete aggregates.

Research projects partly completed include:
geochemical studies of granitic rocks in Algoma and areas adjacent
to the Grenville; chromite and ultrabasic rocks of Mount Albert,
Quebec; heat effects on sulphide and arsenide nickel-copper minerals;
study of high and low iron sphalerites and associated sulphides in
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N
. the zinc oxes of the Bligbéil nﬁne B« (;.‘., 5 amz geochqucal studies
of the Sullwan ore, B,C.

1.

G Uty

4

e : Théiﬁbllowang papér., were pu};alished in 1958-59:
Voo o s iEg
G UL B
?: R (R Pallalium Bnmuthides - chhenemte and Froodite,
p Hawley, J.E., and Berry, L.G., Canadian
Mmeralogist, Vol, 6 pte 2, pp. 200-209, 1958,
g e , ’ 7% “‘ _ Selenmm in Somie Canadian Sulplnde Deposits,
' s Hawley;, J.E., and Nic:xol, Inn, Econ. Geology,
; vo-hl J49 1 59'0 =
Project 16—54- Ple‘stocdne Stxatig:gephv Alone Lakes Erie and Huron
seearngr 5
qu.emémecnon crf Pz*bfmso*s G H, Reavcly a.ndr,A. Dre..w ~xanis.
SR efym Y oAl o =
Bt R eyl Deta. ed studma Were x.om:m.ed a.long ,...a.ke Erie,
around the sectior. of the Port Talbot ™ -+ stadial deposits and
in the Catfish Creck area. Mer?- of ¢he new {indings as well
as the results of previous s cd 2rg. is z.:"uden in a paper ina
; guidebook forithie Frisnds of F .ef.étom(zae Cegiogy, Eastern Sectionm,
‘N - .. that was prepared-for shely22nd nedtw.g keid 12 the London -~ Lake
" ' Erie area, May 16 and 17, 1959.
e
At ad e dev o grOthes pu‘ha,icaﬂons anciude’
4 owino: i - Beglnmitig-of the Nipz‘.sq,ng Fhase of Lake: Huron, A,

1. - .. - Dreimanis, Jour, Geol.,”

AT e e
T"ﬂu ,,Q’u,, 73,

\91@ ‘66“Srpj;ember, 1958,

e
S T ‘,.s-'\

Project 7-54~ Scale Model Experiment;s § Alrborne Electro-
E i s 750 gneﬁc Frospecj;»ng R R e

S ');‘ b

Under direction of D « RoJs U‘ten, dnivm;:s;ty ol Western Ontario.

“‘~t' 3 i

Sii r%m - el 0% LR
taeom,  (The model work: ’.’m% conﬁ*m)gé tnecreacal predictions

tha,t (a) the results from editdin - tvpes ‘of aix -gma detecting
eqmpment are effected vy tha rcladve orientation of fiight paths
and geological strike (b) mixjures of ma,gzaeﬁc and elec*rically
conducting minexrals such as I‘y'rrnoh e ax chelcopyrite may, at
certain frequencias, produde zero .3-‘ :‘@»P gyrapongnt and a
“minimum E-M armpli litude i'espnn'f“é G

=

i+ Mz Alvin Surki®' rcaem‘ 42 paper, Tlectro-
magnetxc Modelling to ‘b2 Tris@oliose Conlarence at McMaster
University, Nov. 8, 1958 aad o )upm: Kapexlments with Scale
Model Electromagnatic Systeras u: the anmual m2eling of the
Canzdien.Institiite of Mirizy d.*m. “» »basiﬂss,ragr in Monizeal, April 14,
1959,, A paper. Quaniitative ﬂx:*e*pwe:a\;mn, of AirSorae Electro-
magnetic Surveys.by M. I‘c:vardw A. Sa“km and RsJ. Uffenis in
preparation: ;.

Project 5-55 X-Ray Spec‘rograp.zac Anaayses of bhn@ral and Rocks

Under directi.on of dﬁ-ie():; Berry, Queen‘s umvexsi"yu AT O

Y oy h
Syee . kede T 0 BAIRReARIA Y o
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.+ Much of the work carried out during 1958-59 forms
part of Project 4~54 (74). It inc]:ud.es: M e
(1) Determination of Fe, Mn, Cd, Pb in sphalerites
and of the cell edge of sphalerite by diffractometry in order to
determine the i¥on content and probable temperature gf £ormanon 3
of sphalerite. This was done on ores from the Blueb‘eil‘m:.ne. :
‘B#itish Columbia. . e
bole v (2) Preparation and checking of final workmg curves
for’the determ;nati.on of the Se content in sulpb:.des from Canadian
mines., kR Ly
{3) Setting up the techniqtie and curves for anal);sis
of Fe, Zn; Pb in mixed sulphides from the Sullivan mine, Briush
Ctlumbiay. ;. i

iy -y - 'U.Euo: B /7D

(4) Determinition of iron and chromium in chrom:tes. :

Sy s (5), Qet,ermination of Sr, Rb. in Uchi Lake amphi-
bohtes. NG -'.--.w : 3 %

e LRy T
t st {J‘

(6) Deterz;ﬁ.neﬁon by X-ray methods o£ g{ Sr, Rb,
Fe in Grenvﬂle granites, .

':“'..

e

Al

LESHESIT> 2

o 5 “Determinatiby éf Ca and Sr by X-ray spect;:.‘c--~
graphy in a study of the limestones of Kingston district. The-&ldy:
minerals concentrated from these limestones were identified
by Xeray diffractometry using'd &ﬁractometerl and a Geiger or
proporﬁ.onal counter. Aok,

7

Pro;ect 2-56 Heat Flow Measurements in Western Canada

Under supervision of Dr.. G. D, Garland, University: of Alberta.
i
oh o The heat flow per unit area per second across a
section:of the crugt is equal to the temperature gradient, multiplied
by the thermal conductivity. In 1958-59 progress was made in the
measurement, pof both these quantities, For the thermal conductivi-
ties core samples were obtained from holes:in the same localities
as those to be used for the gradient measurements., Samples were
chosen from the collections of the Oil and Gas Conservation Board
- of Alberta and Impenal Cil Company. During the summer of 1958
an undergraduate . .student assistant was employed to prepare discs
of rock cut from the original cores and measure their conductivi-
ties. Measurements were made in 33 discrete core samples gild
cHiefly from the Leduc and Redwater fields, each measuremenf
being the average of three or four discs cut from the sample.’ ‘These
measurements are believed to give the fullest information available
" on the thermal properties of sedimentary rocks from Western
Cana.da. e b c :

h EUE O ¢ 4.
For the temperature gradient measurement’a '
portable logging unit has been obtained that ‘will log holes for
temperature down to 3,000 feet, Preliminary tests have indicated
satisfactory performa.nce. For the temperature measurements,
‘nofi-producing holes drilled some months previously, but which
 are not plugged are required, A.rra.ngements have been made with

i

Rl
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several companies, and initially, it is planned to measure the
temperature in holes in the Leduc, Redwater, Rimbey and Princess
areas, :

Ject 4.56- Trace Element Content of Some Rocks in Western
;g =i Ganada.,.- . - 8 204000

Under supervision of Dr. H.V. Warren, Umversity of British Columbia.
PRl i s v glves e e TR TR B
. bxe ab A hot aqua regia attack omvarious rocks has revsaled
vriide variations.in their content of readily extractible .copper and zinc,
The work o date sugpests that these: varia.tions,pear a direct
relationship to mineralization in the vicinity. Soils a.nd stream
gediments, when treated to a parallel chemical attack, reflect
-~ closelyithe absolute and relative amounts of copper and zinc found in
~the associated:countzy rock, This method of apalysing representative
samples of country rock offers encouraging possibilities of providing
a worth while prospecﬁng tool. |
"'A:. 4" £ IAEF 4G e it "“"" "" '1{‘3% .\"n
duitiig (Lot (Some of the results of this ze\_sea(rclh were presented
at the annual meeting of the Royal Society of Canada, Sask@t 00D,
1959 in a paper by H, V., Warren and Robert E. Delevault entitled
-~»iiZinciand Gopper Relationships in Some Eryptive Rocks.

»Pé@jgct 556 ~iAge Datermination of Igneous Rocks in Western Ontario

and Manitoba e
~inder supervision of Prs. G«M. xB,rownell,wH. D. B. Wilson and R, B, .
Ferguson. St L R AR T
e e Equipment has been. set up fo: the determmation of

‘ead, contenb of the zincon. . It was hoped that this might prove to be a
rapid. routine :method. for; determining relatively. accurate ages. of
Precambrian granitic intrusions and that many simple and complex
intrusions in western Ontario and in Manitoba might be so dated. The
method may. give; reasonably. agcuzxate age determinations, but the
time involved in making them sééms excéssivé: The ‘method seems
neitheri rapid nor routing enough to be used as an ordinary.tool to
accompany geological mapping. :
A RS S0 YR
herilimd fasdtoprpitogs has ,'I‘wo difﬁculues encountered we,re the scarcity. of
zircons in most of the xwestem Ontario .= Manitoba granites and their
‘Iowhoontent of lead ' which makes agccurate determinations. d:.iﬁcult.
-Liécss than half the granites-examined contain enongh zircons for
-« -analysis. In.those that do the lead content of the zircons is 190, low
. that without a :special lead-free laboratory tl;e ;ietermmadions ere
“notreliables  cwrievgo g el ST U s a el ae .
{7 B slo R e B AR L i Hipesat kst O e e RN
LIRS T 1:About tex age dete:mina.tions have been made, | Most
:.ndicate; ages-of about.1, 700 million years, but two or three give
iz the order:of 800 million years, . Not, enot,xgh conﬁdence is fplt in
=-_1 their accuracy to Juaﬁfy public&tion. A e i
L e bt e i £l

nE [t LTheﬁresearch is the subject. oi two fthe—ses' 5350t

Age Determinations of Accessory Zircon from Granitic
.- Rocks of the Kenora Area, Ontario, M.Sc. thesis by

-0y fxe: ~ A

N le i R e " 5
A AT AR : R e e AR B e &

wokae gL e, e = " o 0] = B ¢
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P oubo sinlReFs Emélie, Universityof Manitoba, 1957. (For
t o oabstract,!see Canadian Mining Journal, March 1958,
A "'p 89).3‘7 it s # D hneeiovign g o o e
o T e :
RE I Wozsk for the second Shiaain fiib been completed and
the ﬁnal report is in prepazaticn. 1o i)
1 e L -E :',; - 3
Prgjgct 6-56 Pubhcauon of Ca.na’dxan Mineralogist A
o e 3 s o
L.G. Berry, Queen‘s University, Ed;tor. : s Ao

Egrs ooslih. 53t Fwo numbers of therCanadian Mineralogist: have
been pubhshed (part 1, 1957 and part 2, 1958). Manuscripts are
on hand for a third part which went to press in Mayiand.should .
appear in September, 1959. The membership of the Mineralogical
Association of Canada is now 480, Memberships, which usually
include orders for both published parts of the Canadian Mineralo-
gist, are beingireceivéd slowly, but steadily. : A .good stock;of:

‘Yoth partsiis on hand to fill these requests. As the journal

"3 becomes better known more Hbraries iwill join. .iIn the spring of
1959 theiré'were 95 corporation members, almost: double the :
numben in the ‘spring of 19586 R R YO (AN 2 T BT

P ., '“.C'v .;3'_" “ By ’I /5 ‘-‘. 3 ; = Y i
£ Proiect 1-57-! Problems in Nuclear Geochronology R e;cf'-l!i-'

i i

, : ol et
P! Uﬂ&er direct:on of Dr. 'R. E. Fohnsbee, Umverslty of Alberta,“
v e LR REsae oy g0
aditieg v i e asiIn 1958 ‘the Department of Geology of the Umversity
biliof ‘Alberta moved to new quarters and the i{acilities for research
" have been greatlyrexpanded. The potassium-argon nass spectro-
meter, constructed inicooperation with the Department of Physics,
" " is now in operation: ~The results of the first runs, made entirely
at the University of Alberta, were presented at the meeting -of the
Royal Society of Canada, Regina, 1959 in a paper by H. Baadsgaard
ahd R.E. Folinsbee. entitled Pptes sium - Argon Age of Biontes
from Cordilleran Granites. ok R L SEOLED v
SN ta sl v : i 3 £el )
N | 0 T A paper by R. Ea B‘ohnsbee and H.. ,Baadsgaard
a2z entitled An Absolute Age for the Exshaw Shale.: has been pu.bhu’.hec:l1 B

e
1+

B e

gy T ; ‘ Sl e ] :
ks 1 Gu;debook, Eighth An. F1e1d Conf,, Nordegg, Alta., Alberta
Soc. Pet. Geol., Aug. 1958, pp. 69~73.

e : g Lo E y e s ek

An abstract of a paper giviug some new dates for the palaeontélo-
gically controlled time secale has been submitted for presentation to
the International Geologlcal Congress in Copenhagen, 1960,
FLEY ;

'I A3 . ~During the summer of 1958 samples from the .
it Ordorvicia.n meta-~bentonites of Lake Simcoe, Ontario and the Lower

-+ 'Devonian meta~bentonites of Ca.pe Gaspé were collected and are
v ‘being studied.

S,
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Prqect 2-57- Mineralogy and Petrography of the Oka Alkaline
: Intrusives, Quebec

~¢ L ik Braey
‘Under dzrecﬁonrof Dr. Guy Per::-ault:e Ecole Polytechnique. :

2 l" DL ' t « .t
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: e NG Most of the work so far has been mineralogical.
s ,Some of the many minerals present in the Oka rocks are:
nepheline, pyrochlore, betafite, perovskite, ‘hornblende,
pyroxene, monticellite and melanite, A paper on the mineralogy of
- . the.district: entitled Hornblende from Oka, Cuebec was read at'the
meetings of the Mineralogicalk Association of Canada,’ Toronto,
1958, Results of a preliminary study of pyrochlore are givenin a
paper entitled Determination de-la Cortfiposition Chimique.db -
Pyrochlore, par Spectroﬂuorescence des Rayons-X wlnch was
submjitted to L'Ingénieus for- publcation in 1959, < '

Prolect 3»-57- Basic Intrusiona of the Kénora - Fort William Area

.,Under d:lrection of Dr. H. D. B. Wilson. Umversity of Meni’teba.
L S 58
This project involves a detailed petrological and
B(e chemica.l study of some 15 basic intrusions .mappecl and’ sah‘ipled
during the summers of 1956 and 1957, The grant was use& for
the purchase of equipment to convert the rock and mineral a.halysis
. laboratory to the new rapid analysis method develoPed by thé 'United
States Geological Survey. Satisfactory analytlcal results were
obtained in the determination of Si0,, AleS. total iron, TiO,,
P,05, MnO, FeOand H,O0. In cooperation with chemists of t{)e
toba Mines Branch some work was done on the deterthination
of X,0 and Na_ O by ‘the flame photometer, not using an intFrnal
standard. Results are consistent, but differ from results obtdined
from conventional analyses of these elements. Determination of
11 MgO and{CaO by titration has caused. difﬁculty, although the results
+.for MgO are satisfactory for most purposes. Until a better method
.for analysis~of Ca® is developed, both MgO and’ Cao will be deter-
mined by conventional methods,  In'general it appears that the
..rapid apalysis-method is. sufficiently accurate for rocks but not for
minerals,‘ el ey ; 2457 :
o it e ek 1t : : 45k ok ¢
tizids ’r Petnograplﬂc study of the rocks was cohtiimed in
1958-59, the main effort being in making numeréus Rosiwal
analyses, Little optical work was done on the minerals, but it is
hoped that this will go ahead'in 1959-60." Much time was spent on the
{1, sepazation of minerals from the various rocks. A graduate 'student
will work on this problem at Cambridge University.in 1 959-60 where
it 18 hoped spectrographic analyses will be made of all the minerals,
including the standard oxides and traces of copper. lead dnd zinc in
a few typical minerals.

w73
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Project 4-57- Greywackes of the Northern Appalachians

i
[ 22

ah Under direction of Dra G. V. Middle‘:on. McMaeter f]nlverslty.

' -
s..ng

Work was continued on the petrography of specimens
collected during the summers of 1958 ard 59 from the Normanskill
. Formation of ‘New York and the Ouebec Group (Charny Formation) of
Quebec. : Modés have been determined for 24 specimens whxch have
also been analysed spectrographically. In addition the maximum and
average size for each specimen has been determined micrometrically.
This ;phase of the work.is designed to. investigate[ the withinsbed
variation in petrograpluc and t¥ace~element characteristics of the
Normanskill formation. It will be extended to include the Charny
Formation'{in detail) and-selected speéimeéns of & number of other
greywacke formations for comparaﬁve purposes.
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6 “ A -paper:by G. Vs, M1dd1eton entitled The Chemical

COInposition of Sandstdnes ‘was submitted to the Geo],og:cal Society
of America for publieatzon. The abstract. of a paper.by Gs V., .
Middletop and J. N. Weber entitled Petrographic and Geochemical
Variation'in ' Gréywacke Formations was submitted for presentation
to the Twenty-fu-st Interna.noml eologlcal Congresa in Copenhagen
An 1000y ¢ TLE R AR

XN
Pro;ect 5-57 ‘Mictofauna of the Kettle ‘Point and Port Lambton

: Shales & ] :

Unq,er direction of Dr. G. C. Wmderc University of Western Ontario.
T i { i £ :
The ob;ectzve is to establish t‘he age of the Kettle
Point shale and thus place more accurately the Devonian -
Carboniferous bounda:ry. -
iy s "‘In 1958 chip samples from-260 feet of the Kettle
_Point shales'wete obtained from a well in, Sombra Township
(maxzmum thfckness iz about 330: feet). . About two to three’ pounds
of the coarser f‘i-agments wereiisaved with the ;complete section .
represented in 31 sampleso Because previous attempts to t
' disaggregate this shale have proved fatile, surfaces of each
.individual fragment over four mesh in size are being examined for
conodonts. In one sample ‘an cstimated 3, 600r.£ragments had a
yield of about ZO ‘identifiable specimensc Y T ;

1), . ;.
i ‘H‘I tein WYy S
1. ML Pabeiig fd = ...,h'!“ ,(_;} (‘ R

el % i“'f The Kettle Point shale has bean stud:.ed physically
also. D1$tr1but10n maps have been constructed, the stratigraphic
distribution of thé carbon 'and carbon dioxide determined and the
physical chexmstry for contermnporanecus deposition of calcite and
m casite’ ‘considéred. ‘Thé resdits: are.embodied in a senior thesis
iliam D, McDohald;’ University: oi»Westzex!n Ontario, 1959
enutled 'I‘he Kéttlé Point Forn&auong Feg A .
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Project 2-58- Distribution of Copper, N:.cxel globa&t and Iron in
Silicate and Suiphide Phases aads

.Um'%er d:.reétlgnLof Dr.: Ha D. B. Wilson,  University of Manitoba.

*
Rk
o g}

e e
‘Edrlier studms are-thiought-toindicate some of the
controls that determire the metal ratios in Canadian base metal
ores, The present project involves the determination of the
distribytion coefficients in silicaterand-sulphide phases by making
melts at'various temperatures ‘and pressures to test these conclu-

sions experimentally. a bl pe

h! £ p Ui f")ft

e tral® e e

- e " A largé Temco farnace with Minneapolis -~ Honeywell
control system and "empera.ture recomHng @evice ; and a smaller
furnace with pressure jack for the pressure part of the experiment,
has beén purc'hasedo The furnaces,aremow set up in a special fume
. chamber provided by the Umversﬂ:y and the first runs will be made
in September, 1959, : : TR

i HCER s 2O 3 4 0 SR S )

s s deH library. research has been. completed on pre-
vious wor'k and prbcedures and apparatus have been chosen for the
experime:rtﬂ Work, doosude i

Vo
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LML T " Many ‘ahalysed samples of copper and nickel ores from
various mines have been prépared for ﬁrmg. _They have a large
spread in metal ratios and it is planned to mix them witli*standard

.-(s.‘.lieate sampies to determ:.he the partxt:lon ra.tio/s. L
£anpe.

Pro;ect 5-58- R.elationslnp Between Pyrochlore énd Betaﬁte

Hr ot e _" .
g el 2 Ll

S

Wt
o

Under direct;on of Dr. J. S, Stevenson, McGill University,

Y 3 v_; (

el e, 7 Sehyh I RN S B T

The results from this compieted project,ﬁze embodied

iz An;a Phe Do thesis by D, D, Hogarth entitled A Mineralogical Study of
Pyrochlore and Betafite,” McGill: University, 1959.
ST el rnd

Project 8-58- Internal Structures and Wall Composition of Certain

"Microfossils. - i

S AR {’( J"!I{ n J N

Under, directmn of Prof. Alan McGugan, Queen's Universitys. .

P 5 LAk ’l

= l.:‘ : U Rour huﬁdred sha.le samples, have been collected from
‘he Upper Cretaceous succession of the Vancouver Islayid agéas A
most 1pterest1ng foraminiféral fauna was. separate& ¥rOfid the shales
of the, Nana1mo Basin- and systematic work on speciﬂc determinations
i inprogress. As many’ as-15 .species of some genefét ayeé’represen-

ted. g by o few ostracods,fﬁsh teeth an,d ech;noxd spines were" alsb found.

i 5 H"hx sl

At the present state o£ the study. itis ai:parent that
-i8istinct biofacies are developed. The Cedar Distrtef micrdfannas
rare irreguiarly developed and the: Northumberland formations contain
R micrcfauna of marine, uppermost Campaman foraminifera. There
is so far no definite evidence of Maestrichtian deposf"tion. - Most
of the microfatma is characteristic of the. Pacific provifice; -/
R T 2 IR ‘V"{(:
* " Generic counts. show that the microfa.un& is
dorrinantly of restricted type; that is, the shales were’ rciepositecl in
o shallow shelf seas near Iand, bordering on estiarifle csnditions.
Howevery here. and there, in a ‘geographical and stratigraphic
pattern not yet fully understood, true mann&ferms negur in fair
.. ;abundance and these are of stra.tigraphic ‘value,
o b ng i
e, . It is intended to treat samples fro‘h‘x thé Cotriox Basin
o !.n the same ‘way and ani-attempt will then be made to correlate with
Qtl}.f"l' a.reas. ‘Detailed studzes of particttlar genera and species will
gonﬁnue. ; ! B3 iyt
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Itis suggested that sa.mples aIready p‘réﬂuced for
foraminifera should be retained for studies of Pcllen anafspores by
£ -some "m’able specxalist. s

L ¥ h¥s

P’-‘OJGCt 10"53" Solubility of Metallic Sulphides in Water at Elevated
: Temperatures and Pressures ' e 15

; f“ byt S 7'}'j,‘

P
TN

.......

SR

: Preliminary data have been obta.ined ofi the''solubility
e .of zmc sulplude in HpS:saturated water solutions at elevated
temperatures “and pressures and on, the splubihty of lead sulphide in
H,S saturated water at 30° C. and atmospheric ressure; It is
planned to continue the latter study at 100° &, dP rifd tHe academic
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session of 1959-60 and eqmpmeht and supplies are on hand to carry
this out." The solubxlity data. obtained from. these invest:ngahons mll
be useful ultimaiely in- developing r°a11:>t1c theories of genes;.s of Rk
'hydrotherma.l mineral deposits. o - e TN "rc
k8 Y S i
Pro_]ect 11 58~ Stratigraphic Correlations of Glacial Depos:.;:s :
.. between La,ke Huron and the St. Lawrence Lowland

R Py 3 P}
S te el

Under d.u'ectmn of PFof. A.,, Drelrnémis. e

12

Gt

¥

Field work has included. e;;a,gunat:ons of sections of
multiple tills along the north and west shores of Lake: Ontja.rio and
in several scattered areas between the northeast corner of
Pennsylvania and the Adirondacks. Laboratory investigations have
included heavy mineral and carbonate aralyses of till matrix and
preparation of pebble grade for pebbie counts. Results of analyses
of 40 samples from scattered locations suggest that the centre of
glacial outflow was farther east or northeast during Early Wisconsin
than during at least the first half of tie Main Wisconsin,

Results of these investigations were presented in a
paperl at the meetings of the Geological Society of America, St.

Early Wisconsin Tills of the Lake Frie, Lake Ontario and St.
Lawrence Regions, Geological Society of America, Bull, Vol.
69, 1958, pp. 1,555-1,556 {abstract).

Louis, 1958.

Another paper entitled Early Wisconsin in the
Eastern Great Lakes Region, North America arising from these
studies was submitted for publication in the Dr. E. Krauss
Jubilse volume, Akademie.-Verlag, Beriin, 1959,

Project 12-58~ Methods of Operations Research Applied to
Prospecting

Under direction of Dr. R.J. Uffen, University of Western Ontario.

A pa.per1 by R. M, Ellis ard J, H. Blackwell was

: Optimum Prospecting Plans in Mining Exploration, Geophysics
Vol. XXIV, No. 2, p. 344, April 1959,

published.

A second paper, by R. J. Uifen entitled The Application
of the Methods of CperatiomsResearch to Prospecting was presented
at the annual meetings of the American Institute of Mining and
Metallurgical Engineers, February 1959, It is being prepared for
publication,
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Project 6-58~ Trace Element Distribution in Rocks and Ores of the
Bathurst Distnct, N. B,

, Under supervision of Dr. W.E. Hale,,University of New Brunswick,

I3

e et T e girats BRI R0 e Ch o TR

NSale More than 200 samples, including plutonig, . extrasive,
and sedimentary rocks and sulphide ores, have been semi-quantiéatively
spectrographically analysed for trace elements. The same number of

samples were:also colourmetrically analysed for copper,:lqad.and zinc.
The"sthcaté sargples were analysed for Ga, Sr, Ba, Ti, Mn, Sn, Zr,

Ni, C¥, 'V, afid Ge;i the sulphides for” Ga, ’I‘i’, ”M'n Sn, Zn, Ni, C», V,
and Ge, e f

t
5 5 3 i
¢ ey 2 S O 0 J el S 1.'.: - by

a1l

3, § . The results of the analyses are being studied. Patterns

LR

. of dzstribution are being sought that may indicate genetic relationships
among certain rock types and sulphides. - These patterns are being

. considered in. absolute terms and.in terms of the.areal relationship

o£ rocks to known -Ore occurrences. T oy I e Ey A,
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"APPENDIX 11

GEOLOGICAL SURVEY OF CANADA RESEARCH

. . GRANTS TO CANADIAN UNIVERSITIES
{r f i e AR 0LAD
* 'UNIVERSITY OF'ALBERTA : g
fecpes 2

1. Problems in Nuclear Geochronolggy

Applicant‘d- R.E. Folinsbee - Amountﬁz, SOD. 00
Lo oo Foi.' fne past three years Dr. Fohnsbeelxas
been studying the history of the Yellowknife Nucleus and of the
Cordillera and related sedimentary rocks of the Western
Canada basin using the potassium-argon, lead-alpha, land
strontium-rubidium methods to date the ages of the rocks.
He will continue this work with the objective of obta.;mng an
" . absolute time scale from cosmic (circa 4.5 billion years) to
historic times (5,000 years ago) and relating Cordilleran and
int . other intrusives to this scale. Considerable progress was

#28 5 made in 1958-59 resulting in the publication of one paper and

the prers"en‘tati‘on of four others. (See also p. 79. .
R Ay ¢ A
&% Heat: Flow Measurements in Westem Canada
WS4 S

i Abplicant - Ge D.. Garland - Amoﬁnt $l:.‘~1-50 00

s Ty 4 -

et L

A e y () purpose of th:ts project is to determine the
outflow of heat from the earth!s interior by measurements of
the temperature gradient in abandoned oil wells and of the
thermal conductivities of samples of the formations in which

' the gradients are measured. Knowledge of heat flow is
necessary before any conclusion can be reached as to whether
to earth is expanding or catracting and as tb whether there
are convection currents at moderate depths beneath the crust.
It is also important to know if temperature measurements
themselves can be used in the study of more local structure.

3. ‘to'Direct Numerical Interpretatmn of Resisﬁvity: Measurements
5 1
ey Applicant - Keeva Vozoff e Amount<$900. 00

“nJ.

irg The geolog:cal mterpretation of du‘ect current
resistivclty measurements has relied mainly on the application

s, of empirical rules~of-thumb or greatly over«simplified
assumptions. Consequently, the resulting interpretations are

- seldom reliables Dr. Vozoff has developed mathematically
rigorous methods of analysis of two situations -~ horisontal
layering, and for a body whose shape and resistivity distri-
bution are completely arbitrary, enclosed in a uniform matrix.
Work will be continued on the analysis of arbitrary shapes and
the application of results to a variety of situations where
geologic control exists.



UNIVERSITY OF BRITISH GOLUMBIA
(== £

.

4. Isotope Geology RS . Vi it

B R ©oee -

e Amgunt $Z 000, 00

Applicant ~ J. A« JacoL«-

“.E i ‘«

With funds from:the National Research Council

t ot Canada, a mass spectrometer of original design has been

. built for th,e precise isotopic analysis of lead, Construction has
begun on'a second mags spectroineter to be used with lighter
elements. The frst pro;ect which the present grant will
support, ‘will be investigation of ‘the. -origin. pf sulphide ore
"deposits and the usg of isotopic rataos of lead in minerals to
determine the resitionships among d#ferent chk masses.
During 1958-59, i$wo manuscripts com:ributmg to knowledgé of
sulphide deposits vere completed and will be publighed

shortly. . .

G0 gitere

1

Jal G ¢ i e

5. Trace Element Comtent ef Some Rocks 'i_nWest,er:n Egnada

Applica.nt - H, Vo Wa sze :“ Ay e, Amognt $3,800.00

o ameerms gt e o ——a—-anets sy A e 1 -~

This progce& involvres the study of trace element

’ relationslraps esdsting beiween scils and rocks. The investigation
involves tie deveiopment of specxal chemical techniques
‘upplemented by pert"oa,crpy, «=hr'nn,ary results of one
" phase of this an\,sta.ﬂc tion. auggest that, in the vicinity of
mineralizauon, the ~ead11wr extractable £Opper ¢ of p}gtonic
rocks is from five to ten ftimes greate t.pa.n that frpm rocks
unrelated to minerali..atign. Th.@ may, pgq(wzide a.technique
useful in exploranon and JjiyLIOSpeci;ingo q {See; also p. 78)e
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" 6, Submarine Geology of oelected Areas. St Lawren)ce River
Syste,rn\ i?q,—églfa.ntlc ‘ielf sreysdal Jooduoomuli o aaha 52
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CARLETON UNIVER'SITY_T’

Applicants - Joim E. L}iddell, K. -Hooper aqgl
W Lq Yo&lng Amo‘mt $Z 500. 00

The Geolowica‘ Department of Carleton
University, with the cooneration of the Fisberies Research
Board, is underfaking an invcstigaﬁon of the physical,
chemical and palaeontological ¢avironments and characteristics
_of sedimentation in large bodies of fresh and salt waters,
“{ncluding distribution of modern and fossil foraminifera,
distribation of heary metals, minor structures in areas of
turbidity current action, palacomagnetic eifects and age of -
the sediments. This ‘grant will be used mamly for the
‘construction of a special piston core apparatus at Carleton
University for taking samples from the sea bottom.

DALHOUSIE UNIVERSITY

7. Use of Pleochroic Hzlos for Age Measurement

Applicant - G.C, Milligan Amount $1,500.00



8.

9.

10.
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It is possible that pleocbrom; ha],os in micas
may be used to measure the ages of the micas because the .-
development of the halos is caused by alpha-yadiation from
radioactive nucleii. If the present radzoactiw.ty o*' the nucleus
and the number of alpha particles previouysly =u.l'=" som. .
be compared (by density of the halo) the.relative ages of two
halos can be obtained without using the eclaborate equipment
usually required for radioactive age woxk. it is picposed to
inyestigate the method to see if it is feasxblg to oblain radio-
active ages in this'way over a useful span of geologica‘ time,

C.hemtétrl of Inland Seas : ; o

Applicant - W, R, Trost A ou;:* '$2,500, 00
¥ . Sediments and sedimentary processes will be
studied in a laboratory model of an "inland sea', Simulated
leaching roceésses will bring rocks:into solution and c‘:...gorge
the aoluuon laden “'river" into the inland sea wiin eedunenta»
uonj occurnng at places and in forms dependent.on the =~ °
chermcal eqmlibna involved and flow rates and evaporation
rates in the ‘sea;" The ultimate object is to obtain through 4
the application of chemical principles, data on tge composi-
tion, locau{%n and distnbuhon of deposn;'-' of the elements. '

-

ECOLE POLYTECHNIQUE = i

2 Mineralogy and Petrography of the Cka Alkaline

Intrusions and Study of the Amplnbole Minerals

L

_Applicant - Guy” Perrault ) 1 Amount $500,00

The alkaline rocks of the Cka w.'str.ﬂ' r;t ea

3 Quebec are of Particular interest because of deposits of

columblum associated with them. This project includes a
detailed study of the mineralogy and petrography of these
mtrusmns, including study of the common rock-forming
rmnerals and the columbium min¢rals. A stucy of the
amplnbole minerals, ‘including. precise determinations of :their
properties, may also be undertaken. (See alsoPe 3o

o i

UNIVERSITY OF MANITOBA | . .

PTG e

Interpr{étéﬁon of Paragenesis in Ore 'Depqsit:;
Applicant - H. D, B, Wilson " Amount $1,250. 00

. Recent work on the composition.of Canadian
sulphide ore depos:ts by Dr. Wilson has led bim to ‘quéstion
the assumption that paragenetic relationships in ore minerals
indicate an order of deposition of the minerals from ore
solutions. He proposes to study the mineralogical and
textural changes that take place during heating aand cooling of

',_ore specimens ‘with controlled pressures and temperatz.res

' ranging from room temperature to 1,100°C. Structural
!changes such as recrystallization, grain grqwth, precipi-
tation, replacement and phase transformation in both ore and

gangue will be studied visually at the temperature at which
they occur,
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. McGILL UNIVERSITY e
; : ¥ B Sy ory
11,..} sm.zaze' and suymde'_i:hasg Relationships i
. avoihsy
P el L
Apphcants - I.E. Gill, E. He Krauck B 9/t Wl st
VoA oaull ; Amount 84, 5‘60. 00

»
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13'\‘;' '

A This\proJect Was initiated in’ 1954. It in¥olves

&

wexperiments on the behaviour of silicates and sulph‘ides ‘at

high pressures and temperatures to find out more about the
formation of ores and metamorphism of rqocks. Current and
recently completed projects include e-xper‘iments in the:

- relative ability of differesit solutions to transport copper and

iron sulphides, experiments on the behavicur of copper
isulphides at temperatures up to §00°C. ; .the mobility of
. .aulphides in sulphur vapour, the growtn of sulphides in black

S \shales. the melting of ‘rocks, . the. differential therh\al

analysis of sulphides, ‘and on the use of the’ chrom ographic
print method of examining metallic thin¢rals. Filure work
.is planned involving experiments on.the growth of sulphides
from simulated sedimentary materials, the t¥ansport of

{ Shidtals o sulphates, and on the volat.*l..zaﬁon of metals and

metallic minerals. (See also’ p, 72
+ H
Enthalpy Changes in Mei.amorphic Reactioﬁs and and

their Geologic Sigpiﬁcance R
Apphcant - V.A. Saull ‘ﬁmmsz,tmo. 00"

: i This project, wha\ch was *niuated in 1953,
involves fundamental research on thé changes (metamorphism)
that rocks undergo when deeply, buried in the earth's crust.

G E s ae s et e

Ap aretus has been constructed that will

14

i:l i

friaae

. measure the heat deyelopedm any solution procésé that can

. Applicant = Js Se, ,Stevep,son

be.made to_ ocq}tr in a closed system. The first general
calonmeter study qf surface and stram energy in minétrals
has been. completed apd has shown that in metamorphism,
heat released. in min.eral recrystalhzation can’ result in
appreciable temperature rises, Much work reimasins, but
calcite and quartz, the two most important minerals in
natural recrystallization, have been studied if detail. “In
addition, work is nearing completmn ona workable £ !
calorimeter for mineral studfes more neakly accurttithan” -
the best present calorimeter by a £actor of ten, .(35-.133 also
p.71 ). oG] :

Thermal History é!ftMon'teIre &ian ,Iﬁt',riisives =

Jf")ie; i

ixmount $7§b 00

‘-,"3-' di Souinl

S

Sprergel

The quectwe is o re-assess the' thermal

% history of the 1ntrusmns £orm1ng the e1g‘1t M’onteregia.n hills

near. Montreal by detailed study of the feldspars in them.
In this study usg. mll be made of universa.l stage tec‘fmlques,

. .plagioclase twins will be idequﬁed and their incidence’

PAKE R

.« determined; and migratlon curves axpd Kohler angies will be

used to determine the thermal state of the plag19c1ase.

WD TR
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14, Greywackes of the Northern Appalacmang e TP S

Applicant - G, V. Middleton ' " Amount $1,500. 00
PR The obJecnve is to learn more about the
petrography and geochemistry of this type of sedin}entary
rock of which relatively few petrographic and still fewer
geochemical studies have been made. The geochenucal
work will include study of the trace elements and selected
“major elements using speotrographic techniquesg (See
also Be 80). RS AR OO T T e e

¢ Gl

UNIVERSITY OF NEW BRUNSWICK

15, Geocherm.cai Studz of St. StEpheﬂ Gabbro ;

i

£ F SRS P P -

,i A.ppncant " Wo Eo Hale £ o . IS b Amount $l 000. 00
) o 1‘ :

LI R R O stL.dy will be made of the dxstnbuﬁon of

elements in the several differentiates of the gabbro which

range in composition from peridotite to diorite. The work
will involve. chemical analyses for the majox elemeqts and
spectrographic analyses £or the minor elementsr s i g

{58,
ah et

VY AUEEN'S UNIVERSITY ~ Vi

Gof T Y

16,/ Structural Investi gation of Canoe Lake Fault and Related
' Structures

. 5 7 A Aty 15 V 3 ::".;:“-
Apphcant - .LW. Ambrose o Amount $400, 00

(e !

4

The obJective is to determine the tectonic

significance of the fault, and more, significantly, the inter-

" relations and origins of associated: structures in order to

learn more of the mechanics of the system and thus gain a
“1} petter understanding of faulting In general., Field studies

will be followed by statistical analyses of the data, byw‘

" rnicroscopic examination of oriented specimens, and by

é.’ttempts to duplicate the structures: observed by dynarm.ca.lly

sirmlar *nm.el eXperzments.

* 1o

8 S P 5 PR

e > ,
s . % \, J_T

17 Publication of Canad;an Mineralogzst

-‘7

Applicant - Lo Go Bexry, Ed;tor ‘ Amount $1‘,L’8‘00. 00

The Mlneralogical Association of Canada was
organized in 1954 anc publishes the Canadian Mineralogist
_ annually (the first number was published in September,
*1957)s Mineralogical studies are of interest to a relatively
small group of readers and this makes it difﬁcult to publish
" such a periodical without financial supports This will be on
‘a diminishing scale as circulation, particularly outside
_ Canada, is built up, Membership in the Associaﬁon has
" increased from less than 100 when organized to almost 500
members. (See also p.79). ! e ;

- . H » -
et DR S O ae e AR

e
¢



e f .i.

19,

18,

/'x'.'rm

A

bs

5

B g

-

a4 57

- ok

”lj

T

PR
-y

20,

-90 -

X-Ray Spectrographic Analyéeg of i&_ﬂeralq .‘a_pd;?»ocks

Applicant « LiGe Bez‘ryh dg .. W 'Ai'n’ount $3,.000: 00

© e e e rese ety £y asBe e e pr - I

BE shdoiett The objective is to estaHhsh rnethpds r:zn s
quantitative analytical determinatioch of eletfients in rhinerals
., and.gealpgical materials by )E-ray ﬁuorescenﬁ ahalysis.,
Problems studied in the review yedr include, determination
of ,Fe, Cd, Pb in sphalerites-and determination of the cell
edge of Sphalerite by diffractomietry. to find out the iron
_content and probable temperature of formation of sphalerite;
preparation and checkmg of final working curves for
determination of Se in Canadian mines; setting upof
techniques and curves for analysig of Fe, Zn, Pb in mixed
sulphides from the Sullivan mine, B C.; 2nd determination
of iron and chrormum in chromites, of S¥r, Rbin
amphibolites from Wehi Lake, ;:and of Ca and Sr in-limestones
of the Kingston district,  ‘Much of this work is complementary
-+to studies under the supervision of Dr. Hawley on Spectro-
graphic X-ray and Geochemical Research on Canadian Rocks,
Mine:,'als and Ores (see; below‘ also p. 76).
Bc b BT ST A LR SR Jy

Spectrog.raphic, X-ray, and. geochemical Research
.on Canadian Rocks, Minerals and Ores ¥

BT GanT Pl

Applicant - Dr. J.E Hawley

Amount $3,000,00
S - i
This project, which has 'been supported for the

past six ygars, embraces a wide range of studies. During the

" review yeay ¥ésearch was continuéd on studies.of the granitic
rocks of the Grenville Province, southeastern Ontario and on
-seyeral other projects involving the geochemistxy. of rocks and
ores. Included in the projects proposed for 1959-60 are (1)
continued geochemigal: studies of the lead-zinc ores of the
Snlhvan mine, ;BaGe. {2) othex, studies of lead-zinc ores from

' British Golumbia:and;Eastern Canada (3) trace element
studxes of. capper. and. coppzernm\ickel sulphide ores in granitic
_ intrusions; and, 2djagent;glder. rocks to determine whether
sucb ores in graqi;uc -rocks have been modified on:intrusion
by. and inclusmn within,. granitic rocks. (4) continued studies
qf ultrabasic xock ..in.Quebec and British Columbia and (5)

investigation of cobalt-nickel ratios in sulphides of three

Sudbury mines to assess variations and their signiﬁcance on
type of ore fluid and origin. (See also pi74 )» . ]

.. UNIVERSITY OF TORONTO . " T

Partition of Rare Earth Elements

Applicant » F.G, Smith : : S Amount $750 00

; This is a study of the partition of rare earth
elements between silicate liquid and water in the system
granite-water and its application to the theory of formation

- of pegmatites. . The method to be used will be to. establish

multi-phase equilibria at high pressure and temperatures
followed by chilling and analysis of the phases, ' Analysis of
critical minerals will be used to test the derived theory.
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2l. Geological Age Determinations

(

& ot

Applicant -.J. T. W;lepp« PR :Amomt $4, 800,00

T Al B 15

This project has been supported for the past

.ot eight years. In the review year the determination of

geological ages by the isotopic lead method was extended to

-7 include samples in'which only;microgram amounts of lead
v are availdble for analysis. (An improved method of making

potassxﬁmeargon age. determinations was developed making
X ‘possible simulté.neous potassium and argon analyses on the
same’two« three-gram sample of potassium mineral where
beforé’two samples were necessary. A program of
rubidium strontium dating was started to extend the scope of
age studies and cross-check dates obtained by the lead
e n--;sotope and potassium argon methods. (See also ps71)e

UNIVER.SITY OF SASKATCHEWAN

EES

B i

22, Pal_;ynologxcal .nvest:.gahons in Western’ Canada

e

"t , 'Applicants ~ F, H. Edmunds, W, 0. Kupsch
and w. G.E Caldwell - Amount $2 000, 00
1 b Al s £ 50 - . e ol
AR G R purpose is to carry out pollemand spore
analyses and thus obtain a greater knowledge of fossil plants
‘in the sedimentary rocks of Western Canada, At present no
.palaeocbotanical studies of this kind are being made in Western
Canada, ' Such studies will be a great help in ef.fectmg and
strengthemng stratal correlations. :

) il \

23, Genes1s of Sulphide Ores and Studies of Metamorplnsm

50

2

‘H : -
.Apphcants - A, R. Byers and J.R, Smith Amount $2 500, 00

T SR 8 : The' object.we is to investigate the genesis of
barren and economic sulphide deposits in northern
Saskatchewan. The work will include, study of temiperatures
of forrnation.of the! depeszts by determnaﬁon of the Fe~Zn
ratios in sphalerite and Fe,S ratios:in pyrrhotite, and in-

Jio vestigation of trace element content of the sulphides and
associated wall-rocks. Another and allied objective is to
¢:« investigate the mineral as semblages, chemical compositions

(" of minerals and rocks and metamorp}nc pggpesses in the
c-Amisk - Lake area., : e A :

PS SOY
STy IR

UNIVERSITY OF WESTERN OI\ITARIO

24, Straugraphic Correlation of Glacial Depos1ts Between

kake Huron and the St. Lawrence Lowland
L OB T ER T R E #:4, ;
~Applicant - A; Dreimanis :
LA e v ' Previous stud:es by Prof. Dreimanis in .
:;,rareds near Lake Erie and Toronto and in the St, Lawrence
Lowland indicate certain stratigrapblc correlations may be
made, but further information is required between studied
areas:. The work, which was initiated in 1958, will include

Amount $300, 00

. 4
gahima
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lithologic investigation of tills and studies of leaching of
soils. Two papers have been submitted for publication and
a third is in preparation. (See also p.83). T
Detrital Minerals in Palacozoic and Precambrian
Rocks of Ontario and part of Quebec

ﬁ’.\ 3
L, o

i

.Appli.ca.nt % G e Reavely“ sl ot Amount $300. 00

An invesﬁgation of the detntal minerals in

; glacial deposits in Ontario and Quebec has been underway

. .for some time at the University of Western Ontario in an

attempt to derive glacial flow directions, Much more could
be accomplished if more were known of the refractory
clastics of the Palacozoic bedrock and the detrital forming
elements of the cont;guous Precambrian rocks. Also, more
petrographic information is needed on the clastics of the
Palaeozoic rocks so that more knowledge of their source
and depositional environment will be available,

Measurement xf: Iﬁﬂuced and Remanent Maggetisrmoi :
Rocks in Situ g . .

“ il
R

vk

ook e : "‘. K 5 . ‘ S

‘.‘L'i'

‘The direction of the remanent magnetization

: :."0£ rocks may be quite different from that caused by the

mduced ma.gnetiza.tion in the present earth's magnetic

e ﬁeld. in some, cases it is even reversed.. One result is

277

that extensive a.nd rich magneuc mineral deposits may
escape detection by conventional magnetic surveys if the two
magnetizations cancel one another. The response of an
alternating magnetig field detecnon system is not effected
by the remanep.t magnetism, but only by the induced
magnetism and the, Electrical conductivity of the rock. It

-is propoesedito investigate the possibility of measuring the

mdueed -and remxanent rﬁmagnetlzation of rocks, by the
combmed use of elemromagnenc, ma.gnettc and resistivity
methods of exploration.

,Metlio;d,"of. Operations Research Applied to Prospecting

:.-.,Arpplicant, R.J, Uffen Amount $1,150, 00

By usmg the method of Operations Research
which was developed during World War II, Slichter was able
to give a method of determining the optimum drilling program,
on a statistical'basiss By substituting various valies for the
variables involyed in drilling programs such as target size.
exped:ted B sought, drilling cost, ore value; etc.; it will
be possible to examine their effects statistically on the

.itcompleteness of search", the “'discovery hole economy"

and the "prospecting profit ratio'. The method can be

Jprogrammed for solution with a high speed computor, thus

s permitting jirapid evaluation or . re-evaluation when new data

T

become a,vailable,., During | 1959-6G, it is hoped to apply
the Slichter theory to the problem of drilling for petroleum-
bea.nng reefs in southwestern Onta.rio. extend the theory to



28.

29.

a8 &

the problem of optimum flight line spacing in airborne geo-
physical surveying; consider the solution of problems suitable
for the computor that are likely to arise out of the proposed
underground nuclear detonations; and continue with theoreti-
cal studies of the quantitative interpretation of electro-
magnetic surveys. (See also p. 83).

Scale Model Experiments of Electro-Ma@etic Prospecting

l1l /;-L \' s
Applicant - R. J. Uffen - Amount $400.00

Several airborne electromagnetic prospecting
devices Have been developed in Canada and are in use by the
larger mining comhpanies. Interpretation of the field results
is difficult and largely empixical,

This project, initiated in 1954, will continue
scale model expenments of the electromagnetic response of
typical geological structures as an aid to the interpretation
of field surveys. Two papers entitled Electro-magnetic
Modelling and Experiments with Scale Model Electro~-Magnetic
Systems were presented in 1958.and 1959 and a third on
Quantitative Interpretation of Airborne Electro-Magnetic

Surveys is in preparation. (1§ee also p. 76).
o e
£ TS

Mierofauna of Kettle Pomt and Port ... "
Lambton Shales . '

Applicant - C.G, Winder = , Amount $250. 00

:/Fhe agélof these sha.les is in doubt -~ they may
be Devonian or M;ssissippiax}. It is hoped that the
differentiation, description’and correlation of the micro-
fauna, particularly the conpdonts, will aid in determining
their correct stratigraphtc posxtion. (See also p. 81).

T AR



e G

Sedy e £ g s o
SR
I & R e

i . ! ¢ o Bkt oo

i .

) i f i a 2

W PRl ORI HF R L5 00, S L] ERLs e |

- A, 3 L .
Kl .‘:‘L‘ J T e 2 sy
' .
e A RO e O Sl DR

T
e s (g U St
mAn e A W s TRt B N W -~ vOres wwewn g, ) Wrer st ey ave Le T AR S € e e o T gy <

APPENDIX III RO TR T Y e

& aah
p S R

(o rrd)
O o Ferpres

GHE O IRe G0l ) St e’ i

Sl ; Y

sl e 3 . g ’g..: S g e BIGBE AL
o SUBMITTED BY it s
ks . i, Loy 24 o g $EvT LB

e ',,.T@‘».ROYAL SOCIETY OFCAN*DA v st [obold

Y
e TR E A & L e B AT

AND ‘ :

.. e e b : i
! e Pl b LR ot SRR Gt

Rdh A ey

aemr M
i

THE GEOLOGICAL ASSOCIATION OF CANADA . 1 ic.i .

i 2 3 i
e A s g

o ERR TO THE Ty o
V- “RIGHT HONOURABLE THE PRIME MINISTER .
b @ LA T 5 i & oo TR e e ] CHAs 8 e e
CRugsskEE O S s e VT

, Bleat v o 4, Sha W -
L o R R P i IS L

2 T 7 5 .
O “ " AND'CABINET
TSl s Ta L ERL L ildt s Tilda

" WITHRESPECT:TOQ : ! .in

THE GEOLOGICAL SURVEY OF CANADA

October 21, 1958



St B s BE T Las TR S SIS O S pa s
L . .

L T R )

SPECIAL COMMITTEE OF THE
Y ©© ROYAL SOCIETY OF CANADA. .. . ...

PP o
KA

o SECTIONIV i

yosu
AR

Chairman . + » rH' C. Gunning, University of British Columbia.
i M 'DYR. Derry, Ri6 Tinto Mining Company of Canada.

O il

i 7 H. J. Fraser, Falconbridge Nickel Mines,
‘ & g ; g E. Gill, McGill University. '
Al R AW, Jolhffe, Qneen's Umversity.

J. B, Ma.wdsley. Umversity of Saskatchewan,
qaed g, J. Cs Sproule, Consultant, Calgary.
ghvepieid e TR Pt @ i
cES Romtbrgor i e 0 3

i SPECIAL COMMITTEE OF THE
GEOLOGICAL ASSOCIATION OF CANADA

Cha;rman v o0 D. R. Derry, T1o Tinto Mining Compaz\y of : Canada.
J. E. Gill, McGill University, - . . .i: :
J. B. Mawdsley, University of Saskatchewan.
W. A+ Roliff, Imperial Oil.Company.
SR i A s e L Flesas 2o il il

RN el TS T Tl e

INTRODUCTION R

Bl % Ll 43 .
e S S T

,,,,,,

: The Report of the Royal Commxssmn of Canada's
Iﬁnonomic Prospects states: - 145 bal slny 3

»++ the excellént work c‘)f:'tiieﬂGel.olo.gical Survey
should be speeded up through an expand.ed program sue

I

‘_.'

! A pre].iminary canva$s of the maJor mining and
‘petroleum compa.n:les brought out strong support for an expanded
program of the Geolog:cal Survey'. .

oy

e | Comrmttees of the Royal Society of . Canada., Section
v, and the Geologmal Association of Canada, after consultation
with many of the scientific personnel of their own and associated.
groups in Canada, join is submitting the attached analysis and
recommendaﬁons. Ly L VT : L]

REASONS WHY THE GEOLOGICAL SURVEY
SHOULD BE- EXPANDED NOW

\,._' :iﬂ.r LY “la 1 F
3

(1) 'TME DEVELOPMENT -OF %NADA‘S ARCTIC
ISLANDS IS OF IMPORTANCE FROM THE STANDPOINTS OF
NATIONAL SOVEREIGNTY AS WELL 'AS FOR MILITARY STRA~
‘TEGY, GEOLOGICAL INVESTIGATION IS VITAL TO
INTELLIGENT DEVELOPMENT OF THESE AREAS,

~ Current comment in the U.S,, shows a misunder-~
standing. of the national status of the Canadian
Arctic. Concern over the much more advanced
development of similar latitudes in Russia has
prompted suggestions that disregard the fact of
Canadals sovereignty over the Arctic Islands,
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Only vigorous continuation and expansion of the
program to lay a geographlcal. geological and geo-
physical foundation for further plans can ensure
Canadals prestige and future independence of action.

(2) OPENING OF NORTHERN CANADA REQUIRES NEW
TRANSPORTATION FACILITIES: EFFECTIVE -PLANNING OF SUCH
o TRANSPORTATION DEPENDS ON GEOLOGI€AL KNOWLEDGE OF

© UPHE AREAS. TO BE SERVED. EPLNSE T ERA,

, As on'e. goes North.thdse resources dependent on
. climate become progressively ¢f less importance
... and, therefore, the mineral resources become
relatively more important, especially in potentially
favourable areas of Precambnan rocks.
Reconna.issa.nce geological mapping will indicate
most likely areas for production of metils,
: _industrial minerals and petroleum, as well as'the
T i broa& controls of soil character.

o
(3)" " GEOLOGICAL STUDI.ES IN CANADA ARE NOT
KEEPING PACE WITH THE GROWTH OF THE MINERAL AND
PETROLEUM INDUSTRIES,

ey

Studies bythe Geological Survey are the foundation
. on which reserves of metals andfion-metallic
st Wi minerals and petroleum products are disdovered:’
and developed by industry in succeeding decades.
. At the momentthere are. substantial reserves of
i e ‘most such products, but the foundation of geological
" knowledge should be laid now for resources that will
be needed some twenty yea«rs hence.
T S R SR S
In recent years the lag in expans,ion of Governamént
Geological Service as compared with the accelerated
‘ pace of industrial-development has' been very marked,
“\-‘55’_ ; "’(See Exhihit B). medingaaa Ak o Ao Baget 1Y
} o8 i 2% foy Bildiayiseofild ‘Mfﬁ-'i-""'
(%) ¢ "IN ADDI'I’ION 'I‘O THE ACCUMULATION OF v 1o
UNI*’UBLISHED MATERIAL IN THE SURVEY} THERE'IS A’VAST
AMOUNT OF GEOLOGICAL AND GEOPHYSICAL INFORMATION,
BEING RAPIDLY AMASSED BY INDUSTRY AND AVAILABLE ON
- A VOLUNTARY BASIS TO GEOLOGICALSURVEYS, WHICH CANNOT
BE FULLY COORDINATED OWING TO LACK OF TECHNICAL

STAFF AND COMPLEMENTARY SERVICES.

o Only a large increase in the Cartography and = .. 1
Laboratory Departments of the Survey will permit *
: -the assimilation, puhlicatxon and general use.of this

4 valuable :.nformat:.on. ¥r 3 3 Al e

(5) GEOLOGISTS WITH THE QUALIFIGATIONS
DESIRABLE FOR ANY EXPANSION OF THE GEOLOGICAL SURVEY
ARE NOW AVAILABLE FOR THE FIRST TIME IN RECENT YEARS.

- “This is the tzme to recruit them. In a few years
Lo i time they may agaxn ‘be in short supply due to the
b ol démands of industry.
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THE CURRENT SITUATIQN

(1) THE GEOLOGICAL SURVEY OF CANADA HAS A
RECORD OF WHICH WE SHOULD BE PROUD, IN EXPLORING,
MAPPING AND ELUCIDATING THE GEOLOGY OF OUR VAST
COUNTRY.,

.. Its work has led directly to the finding and
development of such great mining camps as Blind
River, Yellowknife. Labrador-QOuebet Iroh, the
Gas Fields of the Foothills, and many others of
Aapparently les ser importancel
Lo .
(2) y 'PRIOR TO 1952 ABOUT ONE MILLtON SQUARE
MILES WERE COVERED BY.GEOLOGICAL RECONNAISSANCE
MAPPING. SINCE 1952 THE USE OF HELICOPTERS IN 5OME
PARTS HAS PERMITTED A FASTER RATE AND INITIAL
MAPPING HAS BEEN-COMPLETED ‘ON AN ADDITIONAL 500,000
SQUARE MILES, AT THE PRESEl\‘rT RATE OF. PROGRESS;
SCALE OF l" TO 4 MILES, OR IN CERTAIN' CASES G TO 8
MILES) WOULD BE COMPLETED BY 1980, (SEE EXHIBIT A).
For reasons mentioned a.bove this does not match
the urgency of the situation. .We understand that
ywith sufficient additions’ ta the various deparﬁnénts
oi the Geologieal Survey, ag outhned inour: ¢
. recommeiidatiohs it wot;ld Be. easible to compléte
“the prelimindry 1 mappmg by 1970,

B.econnaissance mappmg is only the first stage

and potential minéral Fesources iri Canada. As in
-~ -~ the more fully developed countries, e.g.. the.United: -

Kingdom, the need for more intensive geological

studies will continte almost indeﬁnitely. ........ \
(3) FROM 1927 TO 1957 HOWEVER, THE NUMBER OF
FIELD PARTIE& ACTIVE IN THE SUMMER INCREASED ONLY =
FROM 50 to 69. .-BY WAY OF- CCMPARISON, DURING THE SAME
PERIOD THE VALUE OF CANADA'S MINERAL. PRODUCTION
INCREASED FROM $247 MILLION TO $2,133 MILLION. (SEE
EXHIBIT B),. ‘

L%
oy eof
L i

(4) ., THE BUDGET FOR ‘I‘HE GEOLOGICAL SURVEY"
FOR 1959, WAS $2,520,000 OR SLIGHTLY OVER 2 1/2% OF THE
REVENUE TO THE FEDERAL GOVERNMENT BY TAXES FROM
MINING COMPANIES, QUARRY OPERATIONS, AND OIL AND GAS
PRODUCING 'COMPANIES ($90 000 000). ~ _ X
lt is appro:nmately 1% of the combined revenue from
"Federal taxes paid by the above companies plus
secondary industries dependent on these products.

(5) THE PRACTICE OF ALLOCATING FUNDS ONLY
FOR SPECIFIC PROJECTS GIVES THE SENIOR OFFICERS OF THE
GEOLOGICAL SURVEY LITTLE ROOM FOR CHANGING PLANS
AND MEETING EMERGENCIES AS THEY ARISE,

. necessary for the proper undergt@ndzng of the geology '
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In view of the rapid and frequently unexpected
developments in the mineral field, werstrongly urge

+ . that some latitude be given within the framework of

_ﬂ: the allocated 'budget to meet sich emergencies. X

i . TIJA '

(6) ' WHILE AN INCREASED TEMPO IN THE RATE OF .
GEOLOGICAL MAPPING IS NOT POSSIBLE WITHOUT ADDITIONS .. ..
TO THE GEOLOGICAL STAFF, THERE IS RELATIVELY STILL RO
GREATER EXPANSION REquED IN THE ANCILLARY ‘SERVICES
OF.FHE SURVEY.. . . = "% b 1 ol
For eirery quahfied geologmt, geophysieist or .
geothemist, the Geological Survey reguires from two
to two apd a Half persons in the form of chemists,
3 abdi-a.tory techiticians, secrataﬁal’ staff and i
- especially dra%tsmen and cartographers.’ AW G o
. ' (3238 AT
0. o In August, 1958, there were'21 maps, of which the
. material had been completed in manuscript form .
*"‘.;- ) awaiting the attention of the cartographers, in..

-addition to 35 maps and sketch mapsfacttmlly in the

. ;process of production. PR o
‘ SRR RS e e e
iz 30y
VAT BRED. RECOMMENDATI@NS AR po
AR T A b 2. et ri"
(1) AFTER. S'J,“UDYING THE: PRESENT DISTRIBUTION

OF THE, PERSONNEL IN THE GEOLOGICAL SURVEY, WE
RESPECTFULLY RECOMMEND THE FOLLOWING INCREASES IN
ESTABLISHMENT OF THE VARIOUS:DEPARTMENTS: 3

LYis dmoroe

vivdngte Jomgh, ) ving s ""f' oo an Broposed Total

@il 20 B " "’Présent ‘Recommiended: on Recommended

Degarmet &% o xt bos Number ' Incréa.sé' i v ou:  Program
L A E G B ek barsa s

GeO]-Ogiﬂt cos.on,o-vooqocto 100 g 60 ZEIat ..'.SJ‘I}E 160
GeOPhYSiCists o o esevsssses 2 r") £ 5 5l thrsd, 14
GeOCIhemists evss0ts0venTe ;.9'_7 . 6 15
Laboratory Staff .;........ g " : 45 . ‘r‘-." 100 (Y
Cartography Section X RN : ae 38 3’7 ----- : 75 g '\y.:‘.‘-

Administration and Clerf.c‘al." 102 As requiredxin keepi.ng wi,th above.
(2) WE ALS0 RECOMMEND A LESS RIGID APPROACH i
IN THE ALLOCATION OF FUNDS TO THE DIRECTOR OF,THE; ; -~
GEOLOGICAL SURVEY. TO GIVE A CONTINGENCY FUND
REPRESENTING 10% TO 25% OF THE 'BUDGET FOR-USE IN MEETING
EMERGENCY PROGRAMS DURING' EACH FISCAL YEAR« o

3) IN THE SUPF;OSITION THAT OUR RECOMMENDATION
TO INCREASE THE STRENGTH OF THE GEOLOGICAL SURVEY WILL
BEACTED UPON, WE ALSO WISH TO STRESS THE NEED FOR CLOSE
COOPERATION BETWEEN FEDERAL, PROVINCIAL AND INDUSTRIAL
AGENGIES IN ALL. FUTURE LARGE SCALE PLANNING OF
GEOLOGICAL SERVICES, . ° il
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INTRODUCTION

The lists of research projects in the bibliography
have been obtained from the universities, federal and provincial
departments of mines, and other non~industrial institutions
carrying on research in geological sciences in Canada; it does
not include research by mining and cil companies. The survey
was made from December 1958 to April 1959 and the bibliography
records research in progress for about the period June 1958 to
May 1959,

The bibliography is useful in indicating lines of
geological research receiving the greatest attention, and by
inference, those being neglected; and in enabling research
workers to see who are working in similar fields and on similar
problems. It also serves as a record of the large number of
research projects undertaken as graduate student theses in cur
universities, many of which are avaxlable only in manuscript form
in university libraries.

Success in assembling project titles for a
bibliography such as this depends on the response of institutions
and individual research workers. Acknowledgement is made in
particular to those who assembled and forwarded data on research
projects in institutions under their direction, However, in spite
of general excellent cooperation, many projects on which no
information was received have not been recorded. So that
succeeding compilations may be more complete, any reader
doing research projects or knowing of projects that have been
omitted, is requested to send information of them to the
Secretary, National Advisory Committee on Research in the
Geological Sciences, 601 Booth Street, Ottawa,

Use of the Bibliography

In the bibliography projects are grouped under
main headings that cover the different branches of the geological
sciences. The reader can thus find out readily the research in
prcggess in any field in which he is interesteds Many projects
that seem to fall equally well under more than one heading will be
found repeated under those headings. An author index lists after
each author the numbers of projects, as listed in the bibliography,
on which he is currently engageds Thus by reference to the
author index, the fields of research and projects of any worker
can be found readily.’
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AREAL GEOLOGY

Alberta ,\Z';.x.' 3 iy B St Tl

ST
1, Mountjoy, Eo W., GeO].o Surv., Gana.da'
Miette Map=-area, 1 inch to 1 mile, 1957-~58;
Ph.D. thesis, Univ. of 'I'oronto. St
2, Godfrey, Jphp D.. Research Co\;ncil of Alberta.
Mapping and Petrologic Studies of the Precambrian
., .t - Shield of Northeastern Alberta, 1956-
il f.ome © . See"Mineralization in the Andrew and
Johnson Lakes area, Northeastern Alberta", Res.
Coun. of Alberta. Prel, Rept. 58:-:4. CLlgy
Bhc e | g L % $ sl kg
British Columbia :
B s i Tt i A g
3. .Bostock, H., Geol. Surv. y - Canada (part-time):
Squamish Mip-area, -1 inch to 4 miles, 1958-60.

o

4, Brown, A,, Sutherland, B.C. Dept. of Miness =~ "1 .7l

Moresby Island, Queen Charlotte Island,

: 1958-60, i
Shore line and land traverses compiled on a
1: 50,000 base have yielded information on six
. -accumulations of volcanic rogks of two ages separated
$ 8 TN + by a layer of sedimentary rocks, and by a variety of
.plutonic bodies including granitic and monzonitic

; .~ masses and hornblende=-diorite in batholitic proportions.

5. Fyles, Jo Ge, Geol, Surv,, Canada }
.;East Coast of Vancouver Island, 1 inch to 4 miles,
956-580 PRt . 13
-1 e e Mapping of surficial formations with special
;. rattention to groundwater supply. A
. Reconnalissance -Mapping of Surficial Geology of
Islands and East Shore of Strait of Georgia,
B.C., 1958.
i 3 i S e Mees RS FAS e
6. Fyles, J. T., B. C. Dept. o£ Mines: - 1y
Study of the Columbia River valley from Bluewater
Creek near Donald to. Nagle Creék naay Mica
fn. ., Creek, 1958. tey
, « The study was made for the Water Rights
Branch «f the British Columbia Department of Landa.
TR
7,\' Fyles Jo T., and Eastwood, G.E. P., B. Co Dept. of Mines-
Study of Lardeau Series from Trout Lake to the
Southwestern Margin, British Columbia,
1957568, @ . o0 ol Rl oo L
.:i . Work done in 1958 completes the study of
a section across the Lardeau Series from the
northeastern margin at the head of Gainer Creek
along Gainer Creék, Lardeau River and up T¥out:' -
- Creek to the southwesteérn margin of the Lardeau
~Series.

PR
i o AR

Y R
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8. Gabrielse, H.,, Geol. Surv. Canada:
Kechika and Rabbitt Riviei:.Map-areas » 1inch
to 4 miles, 1957-60,
9. Hughes, J. E., B, C. Dept, Mines:
Stratigraphy and Structural Studies of Post-
Palaeozoic Rocks along the John Hart . ..
Highway, 1954-58. '
The Geology6f the' P1ne River Area, B. C.,
1956 -59; PH. ‘D, *Thesis, McGill Univ,

y e ik 4

10, Leech, G. B., Geol: ourv., Canada.“
Soped [.Ferme Ma;p~area, B C., 1 inch to 4; rmles, 1956 -60.

'n e perpi

11. Little, H.~ W;. Geol. Surv. Canada* A £ R
Kettle River ‘map-area, I inch to 4 rmles,, 1958,
See Geols ‘Surv. Canada map 6-1957.

12, McTaggart; Ki C., and Thompson, Rs: Ma"r{Um{;‘x“’

British Columbia. PP TS SR
Geology of the. Southeasf‘Corner of é Hope Map-
Gt Areal 195?'@6'04‘ B e e
"-‘/".'.IF;

nidei . Bt = A
13. McTaggart, K. C., and: Treéttiny: He T., B. C. I>ept. of }‘
Mines (pare-time), Univ. ‘of Br:;b.sh ‘Columbiaz:
Deta11ed Geological Study of Strip’ Along Fraser
River:Extending from Lﬂlooet. Ups,‘.ream

¥

s fit

pot.
50U ,n.(' it

Ers : wio 1 ko BigBawgl 1957258, S
hos . 4 G - .,u. Fieldwork was carridd but throughout phe
ik 1957 58 ficld-season by -Mri’ FiPsttir h general

.l

gmdancecfrom ‘Piofessord” Mé“’"ééga: “This work

-was deone foruthe Br#til GSlurmbia’ Department of

M:.nes and is supported by the Water nghts Eorake g
Branch of the Depa.rtment of Laxids and Forests

fpr the Fraseér' River ‘Board! - i ? .

Freuned

TS () B

14. Pellet:.er. Be R., and Brady, WD Géol. Surv. Ganagda:
. “Tetsa River Mapf-area, 1 1nd’ﬁ“to 1 m11e, 1958, :
i M oy ; ; 3 £
15, Price, R, A. Geol. Surv. Canaséla o
* Fernie (east half) Map-area B. C. and Alberta,

1 inch to 4 m1les, 1958 BN e O

16. Read, Peter B., Univ,: of British Columbla.’
Geqlogy of thie Area Around I—Iope, British Columbia,
1958-59.

¥ iz 4
N ] .

.-!r\ . S ; ."'. _ 5
17. Souther, Je G,, Geol. Surv. Canalas =i :
Sumdum (Chutine) and Tulsequah, B. .;(-.:' , 1'1_;16%1- S

.to 4 mz.les, 1958-60*.

SR

r.
TR, 1 e AT X Y

18. Tipper, H. W., Geol. Surv. Canada.
Queésnel Map-area, 1 1nch to 4 m11es, 1957-60.

19. Williams, M1cnae1 G.. Umv. of British Columbla' 1 G
Geology ‘of the Leech River Series), oouthern e
Vancouver Island 1958 59, M. A. Sc. thes1s.

b

i
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~ Manitoba o 8 e A D

20. Barry, G. S.,:Manitoba Mines Branch:
Geology of the Oxford Lake-Knee

I EIe B 5 Lake A.rea., 1958-59,
21. Barry, G.S. and Allen, C.N., Manitoba ;
Dept. Mines:

o TR Geology of Knee Lake Area, 1958-
g ~This'is part of a larger scale geological

mapping project covering the Oxford-Xnee Lake: Area,

22. Godard, John D., Manitoba Mines Branch:
Geology of the Island Lake Area, 2 inches: e L
tol mile, 1958 60.. :
23, Xretn, R., Geol, Surv., Cana.da'
Northern Indian Lake Map-area, 1 inch
to 4 rmles, 1958. &

24. Milliaan, Ge Ca, ‘Manitoba Mines Branch {part-time),
Dalhousie Univ.

Geology and Mineral Deposits, Lynn Lake Area,.
1 in¢h to 1 mile, 1954-59. :
Comprehensive study of the geology,

structure, metamorphism and mineral

occurrences of the entire Lynn Lake district,
based on work of previous geologists and

several summers ﬁeld work by the author. .

*:

25, Mocre; JsM,, and Emshe. R. S. ¥ Ma.nitoba Mmes Branch
' ' Lt (part-fime):”
Lynn Lake-Frances Lake Area, 4 inches to 1. mile,
1958-60,"" :
. et A detailed study of a sma.ll area around and
south of Lynn Lake with apeeial emphasis on the

"gabbro' intrusions which form the host rocks fox .

the nickel deposits. Mr, ,..mslie will make a
lahczatory and field study of the gabbro as part
s u of His PheD, thesis at Northwestern University.

26, Fatie.aov. Yohn M., Manitoba Mines Branch (part-time), .,
Univ. of Manitoba:
Geology of Moak Lake-Burntwood River Area, Man,,
1inch to I mile, 1958-60,
Supplementing the field and normal ; e
laboratory studies will be a detailed study of
- “maetamorphism, the basic intrusions, and nickel
. ey 7. mineralization with special emphasis on genesis.,
These detailed studies are being carried out by
J.}. satterson (PheD. thesis) and J, A« McDonald, .
(M.oc. thes1s) at the Umversity of Ma.nitoba.
27, Quum H. A., Geol. Surv,, Cana.da-
Kettle Rapids Map-area, 1 inch to 4 miles, 1958,

-

28, Williams, Harold, Geol. Surv., Canada (part-tlme).
Lo 27l Detailed Mapping of the Chisel Lake Map-area,
At e 3 '1958-59; Ph.D. thesis,
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New Brunswick

29, Anderson, F. D., Geol. Surv., Canada:
Big Bald Mountain Map-area, 1-inch to 1 mile, ..

1956-58.... . v
See Geologmal Survey Canada Map-195%.

30. Anderson, F.D., Greenshields, R.A., MacGregar,: ' LaD.,i"
Geol, Surv,, Canadag-.. .. i
Netisiquit; Lakes, Riley Brook, and Serpentine
e _.3;:,»;- . Lake Map-vareas, I inch to 1 mile 1958-59,

Sils ol o T i

“.31 Johnston, J. M., Geol Surv. Canada'
St. Leona.rd Mapparea, l/inch to-4 mlles, 1958, .:
b el R e T T -
32, Kindle, 13; D., Geol Survs, Canada. el £y
Waterford and Salmon River Map- areas, 1 inch
to 1 mile; k9T 0Bwin slas | o pmtenl §

33, Lee, Hs A., Geol. s\m},, Canada:
St. John River Valley, Edmundston to Fredericton.
Juo ioodxe ) Standard ] inch to 1 mile mapping of -
surf1c1a1 formations.

34, ﬁoole, W. H.','C_}eo'l. SGurv., Canada:
Napadogan Map-area, 1 inch to 1 mile, 1957-58,
.See Geol. .Surv., Canada Map 11-58,

Newfoundland and Labrador

N

o
35, Henderson, E. P., Geol, Surv'., Canada.
¢ - -, Surficial Formgtions of Conception, Bay Map-areg, -
Newfoundland, 1 inch-to 4 m11es, 1956 -58.
JahgEsiR : ; :
36, Jackson, Garth D. ; McG1ll U:‘nv. :
... u . Geology of an Area West of Wabush Lake, Labrador,

AESH ; 1955 59, Ph.fD "’I’hes:s. :

i : te : :
37. Baird, D. iy Geol, Sury., C nada. (part-t:.me), 3
1 - 1+ % Unive of Oftawar :
#i. .- Deer Lake Map-arqa, Newfoundland 1 inch to 4
miles, 1958r
e R AL
38. Mann, E. Il., McGlll Umv.. %
+ Geology-of the Seal Lake Area, Central Labrador,
1956 -59; FhxD+ Thesis, .
a7 A S Figinan.. . e
39. Morr:.son, D. Raig- MchIl Uelivs. o Sias o ey
Geology;-of 2. Pertion of: Centra.l Labrador,
___,{I_ncrud;ng Some Uramum Dep051ts s 1957-59;
e PheDp Thesmlg,,, thadn. :

i
I

o3BT L BEERS Gt R AR :
40, Neale, E. R.W', Gpolo Surve Canada- RS gl
Baie Verte Map-arca, Newfoundland, 1 inch to

1 mile 1957-58, :

See Geol., Surv. Canada., Map 10~ 1958.

4l. Riley,G. C., Geol, Surv., Canada: '
Burgeo -Ramea Map-area;. Newfoundland, 1957~ 58,
1 inch-to 1.mile and.}l inc¢h to 4 miles.
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42. Blackada.r. R,.‘ G..‘Geolq Surv., Canada.;;
Hobart Island ar;d ‘White Bear Map-area.,
District of Franklin, 1 inch to 4 mlles, 1958~ 59.
3 i ‘.\. : *.':f s

e u o 7 () 4(14 ‘~

-

43, Chnﬁue. ReLs, Geol,. Surv., Canada: 7 - ;
Hazen Lake, Northern Ellesmere Island 1 inch
to 8 miles, 1957 58.

ol i
S A ’li ot

44, Qonal_:_lson. Jo Ay, Geol. Surv.. Canada (part-time)

b Marion :lake Map-area, 1 inch to 1 m11e, 1957-58.

I s HEer 'n'h" 1 2 %

45, Fra.ser, J. A. Geol. Surv., Canada
Fort Enterprise Map-area, 1l inch to 4 miles, 1957~ 58.

See Geol, Surv. Map 16-58. JEEL .-
Operation Copper Mine, Mackenzié¢ District, 1 inch to
 8.miles, using helicopters, 1958-59.

e

3

46, J'ackson. Garth D., Geol. Surv.,.Canada: fik | WTUT S 1
Belcher Islands, Franklin Dlstnct. -1 inch to
4 m;.les, 1958-59, g

47, Lawrence, R,D.;;Geol. Surv., Canada (part-time)s-
Rodrigues:;Lake Map-area (east half) Maékenzie
district, 1 inch to 1-mile, 1958.

48. Ross, J.V,, Geol. Surv., Canada (part tlme), SR T R
Univ, of B.Ce: £
Mesa Lake Map-aré¢a (west half) Mackenme
district, N. W. T. ’ 1 1nch to 1 m11e, '
it 1988, f sty o et - e

T . o R
QP v R

] K Al Ve
49, Taylor, F.C,U Geol. Surv., Canada.° 2
Southeast Mackenzie District. 5 N.W o B | 1nch to
‘4 miles, 1958. ) sbetac Ty

2 1
'."Y. s

. i
Ukwhlay vise i) .ﬂn

P

50. Thorste:nssoz;, R., and Tozer,, E.T.; 'Geéol. Surv., Canada:
Mellville . Rock, Borden and MacKenzie King Islands,
+  District of Franklin, 1958.
.. Reconnaissance.mapping plus Srtratigraphic-
pa.la.eontologlcal studies.,
Jibees Fal G
Nova Scotia. i~

>y

51' Colhns' G'A., Ge°1¢ Surv., Ca-n.ada g 2 desiiiiag
Arachat Map-area, 1 inchto 1 m11e, 1958.

52. Kelley, D.G., Gegl.. Surv., Canada:
St. Ann's Map-area, 1 mch to 1 mile, 1958-59.
534 Smithenngale, W G., Geol. Surv., Ca.na.da (part-time):
Nictaux.and Torbrook Map-areas ’ ,1 ‘inch to 1
o :m.le, 1956 -58. :
Clemeptsport Map-area; 1 inch to I rmle, 1958-59,

54, Stevenson, I, M. » Geol.Surv,, Canada:
Chedabucto Bay Map-area, 1 inch to 1 mile 1957-58,



55,

56.

57.

58,

59.

66.

61.

62,

63,

64.

65.

66.

‘Ginn, 5.5 M., Onﬁano Dept. M:mes {part-time):
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Cntario

Chown, E. H., Geol. Surv,, Canada (part-time):
Carroll Lake Map-area (East Half), 1 inch
to 4 miles, 1958,
Ferguson, S. A., Ontario Dept. Minest
Tisdale Townshlp, District of Cochrane, 1 1nch
~ to 1,000 feet, 1956-58 .

Frarey, M., Tl 3 Geol. Surv., Canada' c i
Huronian Rocks North of Lake Huron in Echo Rlver
Map-area, 1 inch to 1 mile, 1956-58,
Geological mapping with spemal emphasis on the
Huroman rocks. :

"

Gadd, N.R., Geol. Surv., Canada:
Surficial Formatmns of .Ottawa Map-area, Ontario:.
and Quebec, 1 inch to L m11e, 1956 58,

Y

Nau-n and Liorne Townsh1ps, Dlstnct of Sadbury,
1 inch to 1/2 m11e, 1958, °

g i i

TR v g < ‘1““
Klrwa_n, Lige Geol. Surv.,Ca.nada (part-time); , . o *7
T Ded‘f Lake Map-are, (East Ha.lf), 2 A B il

11nch to 4 m:.les, 1958. &5

\f

Laakso, R. K., bntano Dept. M:nea (pa!t-tlme) T
Lake Township, I—Ia.stmgs Co,.Ont., e
1 mch to. 1/2 m11e, 1958 59. k.
e i e A Tt
McMurchy, R.nC. s Ontano Dept. Mmes (part-nme)' v 0
Fenton, Sla.ck, Seaton and (}rlﬂtn townsh1ps D1str1ct
of Cochrane, 1 inch to 1/2 mile, 1958¢ E
Mirynech, E., Geol. Surys, Canada: '
Surficial Geology of Trenton and Presqu'xle ;
. Map-areas, Ontario, 1 inch to 1 m11e, e KT
1958-59, : '

Phemister, T. C., Ontario Dept. Mineo {pa.rt-'hmg)
.. hherdeen Univ.: )
Neelon and Dill Townships, District of Sudbury,
1 inch to 1/2 mile,; 1956-59,

Pye; EoiGy, Ontario Dept. Mines:
- ‘Géorgia Lake- ~-Cosgrove Lake area, District of
27¢-- . - Thunder Bay,
i 1 inch to 1 mile, 1956-59,

Robertson, James A., Ontario Dept. Mlnes (part-tlme)
Queen's Univ,.:
Geology of a Part of the Blind River Uranium Area,
1 inch'to 1320 ft., 1957-59; M.Sc, Thesis.
In collaboration with the ‘Ontario Department
of Mines. -

.~

i s
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67. Satterly, J., Ontario Dept. Mines:
Melgund, Ravell and Hyndman townships, District
REEe i Kenora, T inch to 1 mile, 1958,

68.:.Shaw; D. M., Ontario Dept. Mines (part-t1me)
"McMastez Univ.

iy . + Clandos Township, Peterboro County,

R T 1nch to 1/2 rmle, 1958 59.
L' L %
69 »Smagovic,vl., McGill Umv.. TR
Geochemical Study of the' Renfrew Area, Ontano.

1958-60 M.Sc. Theszs.

MR ] i AT L)

(i

'n:l‘ o 3 ,{’f‘"l +

70. Tuoitinen, ‘H. V., Ofitario Dept.’ Mines (part-nme), Leh;gh

Univ, .
:JPort- Coldwell area., Distriét of 'I.‘hunder Bay, Ont. ’

sy 1 mch to VZ mxle 1958-59.

i
245

71. W:Llliamson, W. R. M,, Onta.r:q Dept. Mines (paxt-time); «:-
Wapes:. Lake-Lac ‘Seul area, Distr:.ct of Kenora, Ont.,
e e lmch to 1 m11e,’1958.

: : ot B
PR e =

72.. Wynne-Edwards, H.R., Geol. Shrv., Canada:
Westport Map-‘area, ‘Ont. ’ 1 inch tp 1. m11e, 1957-58.
o 1 (s MY
73. Young, W.L., Ontano Dept. M:.nes (part-txme). Carleton Univ:
Tanner-and Bennett towns}nps, District of Rainy River,
ci hae 1 'inch to'l m11e. 1958 59._ il

4

ooy R e
& s _:_.,’ AP e
ol . -

Prmce Edward Island PRy

“4

e b L
.-74. Prest, VQK.. and Crowl. CQ Ho. aha Fra.nkel Lo.
;1. Geol, Surv,, .€anaday.«
e Geology of Prince Edward Island 1 ini:h to 1 mile,
Ry e x = 1953-59 ]
Quebec
s b che deane
754- Archzbald; G-a)ry M., Que‘béc Dept. M1nes (part»-time)
_f.ut . Southwest Quartér Levy Townshxp, OpemigkaDistrict,
1 inch to 1000 feet, . 1958 59\. PhsD. thesis,
i i Umversxty of M1ch1gan. o

-\
u L]

76. Ba.raga.r, W. Re A+, Geol, Surv.,’ Cana.dq. o
o Wakuach Lake Map-area, Quebec and Labrador,
' “1'inch 't6 4 miles, 1958-59,
v ppacemn e e
77. Beall, G.Hi;, Quebe¢: Dept. Mmes, (part-t}me)
ot - iCross Laké Ar¥ea; Cipe Srmth-Wakeham Bay Belt,
1 inch to 1 mile, 1958~59; Ph. D, thesis.

Sy wihese BT

) A L3

v Al 4

78. Béland, J.; Québéd Dépt. '‘Nines:
Reconnaissdafice of Maﬁpe&a RJ.ve.r-TemJ.scouata
Lake Area, :
1 inch to 4 miles, 1958-61,
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79. Beland, Rene, Quebec Dept. Mines (part-t:.me),
© .« Utilversité Lavals: - .
Petrograp 1y and Geology Region of R.a.wdon. St.
. Gabriel, Que., 1958559, - . ° ;
Includes study of -the:-transition from quart-
zite -paragnelss -limestone Grenville to granulite-
hornblende-plagioclase gneiss Grenville,
Sti Gabriel-de Brandon Area, (West I’Iu]sf) 1 inch to
i 1m11e, 1958 B9EN ; i .

¥
& - 1 } RO AR S aR A - | ez HE

80, Beno1t, Fl W., Quebec Dept& Mine.s‘ kit

Beland -Paquet Area, 1 inch to 1 mile, 1958-60.
ek Gl & e R R © i U S e A Sl o

81. Berard, Jean, Quebec, Dept; Mines -(pa*rrl:-tzme)
en Leaf Lake Ared; New Quebéc, 1-iné¢h to 1 mile;
1958-59¢ Di'Sc.. thesis, Université Laval.

82. Be{'geron,‘*R., Quebetf Depti-Midest - . . coweaptar. LY
~ ‘Aperct défla ‘Geologle derla-Zone de Cape Smith-
Wakeham Bay," Nouvdau- Quebec.
Presented to 25th Congress of A.C.,F.A.S,

. at Dhebee, Nov. 2, 1957} i .
ST L Proterohibié Rocks of the Ndrthern Part of. the
2 : Labrador Geosyncline, the Cape Smith Belt,
B EERIGReE R avE T Richmohdl Gélf Area,.:.' . auo Loy
b e CRe AR A cbntnbutory giger published in "The

Proterozoic in Canada'l; ‘Roy.: Soc. Can. Special.
Publications, No. 2, Univ. of Toronto Press, 1957:
Late Prec.ambnan Rocks of the North Shore
of the St. Lawrence River and of the Mistassini
and Otish Mountains Areas, Quebec,
Contnbutory paper pubhshed in " The "

. Proterozoic’in Canada", R.oy. .Soc. Can. Special

Pubimatmns, No. 2, Umv.._of Toronto Press, 1957.

The Cape Smith-Wakeham Bay Belt, Northern

Ungava, Quebec.

Presented to the Prospectors and Developers

Association, Toronto, March 12, 1958, Published

s Gs.'ﬁad:.anfMa.mnﬂ Journal vol.f79, Na.‘é, PP 115

LS
e e

J'."L:tr,i" B LI 88 - ant LT v Sy Y pon
' RRey SR TUnigawa Bay-Ungava Pemnsulau.c pubhshed in Canadian
Geographical Jounnal,-¥6l, IV, No. 4, pp. 20~
30, 1958.
Povungﬁituk Range Areay . €ape.Smith-Wakeham ‘Bay'
Sl e . Beltyd 1 mch toi2 tniles) 1958-59.

r R D walE i S '\rr!‘ ¥

83. Berrangé, J., Quebec Dept. Mines (part-time):
LaTt‘abpe HudoniAreaj 'l mch to 1 mzle, 1958-59;
SO .'.‘}‘Ph.Di theSls. o .

ey
AR '

84. Bray, J.V.G., Quebec Dept. Mines (part-tlme)

La Lievre Area, liihchto 1 m11e, 1953 60;:- s
TS Ph, D, ‘thesis., : Ao
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85, Clark, T. H., Quebec Dept. Mines (part-time), McGill Univ,:
Geology of St. Lawrence Lowlands in Quebec, 1 inch
to 1 mile, 1938-60,
See St. Jean-Beloeil Area,. Québec’ Dept. Mines
; Geoly Repte No. 66 1955. :

!

86. De Mont:gny, P. A., Quebec Dept. Mines: (part-t:me).

Upper Deception River Area, 1 inch to 1 mile,
LI -.1958-59; 'M.Sc. thesis.

B », eyl
x'«“' . ,d

-""87. de Romer, Henry, McGAM Uniwa? . o oerrd et s
_Geology of theanstma.n Area, 1957-59,
-(i1Phs De Thesis.
« Duffell, S.,: Geol. Surv. Canada;
g Iron Range and West half of the Mount”Wright Mapwraxea,
southwest’ Labrador and.New Quebec, 1 inch to
4 miles, 1956« 58.
Geological mapping and study of the developrnents
“and geological problems of the iron range.

am o A

89. Dugas, Jean,: Quebec Dept. Mines: :

Compilation’ of the’ Geology of the Rouyn-Noranda
District, Q‘&ébec.

Sl conﬁnmng program over a period of years;

maps are issued at the scale of 1 inch equals 1000 feet

~and each covers one quarter of a township,
! ' b ey

a0 .

g0y Duquette, _G111es, Quebec Deptq Mines, (part-time):
Weedon Townsh.xp, W?He District; 1’ inch to 1000 feet,
1958-59‘ ‘D. Sc, thesis, -Liaval Université.
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