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THE YEAR IN REVIEW 

The National Advisory Committee on Research in the 
Geological Sciences has a threefold purpose: to stimula te and 
coordinate geological research in Canada; to suggest research projects 
that shoul d rec eive attention; and to aid in having these projects under
taken. Its function is to stimulate researc h by the universities, the 
federal and p r ovincial departments of mines, and by other organiza
tions equippe d for the w ork. 

The first part of this report give s a summary of the 
work of the Committee during the pe riod September 1, 1960 to 
.August 31, 1961. This is followed by the r eports of the subc ommittees 
covering the different fields of the geological sciences which record 
developments in 1960-61 and suggest further problems for study. 

The s econd part of the report includes the annual survey 
of current research in the geological sciences in Canada. This records 
information on r esearch by the universities, federal and provincial 
departments of mines and r esearch councils and foundations between 
June 1960 and May 1961. 

RESEARCH G RANTS TO UNIVERSITIES 

Grants by the Geological Survey of Canada were 
initiated in 1951, at the instigation of this Committee, to stimula te and 
support geological r esearch in Canadian universities. Applications 
are received from members of university staffs and are submitted to 
the Director, Geological Survey of C anada . They are reviewed by the 
Proj ect s Subcommitte e of the National Advisory Committee and the 
grants are awarded by the Survey on the basis of the re sulting 
recommendations. 

Through the years the funds provided for the grants 
have been increased, in severa l steps, fr om $10,000 in 1951 to 
$50,000 in 1958, 1959, and 1960. With th e increase in applications 
ove r the past few years it has been impo ssible to support continuing 
projects and at the same time provide adequate support for worth 
while n e w projects and the National Advisory Committee has urged 
that the fonds for the grants be increased substantially. For 1961-
62 the amount provided has been increased from $50,000 to $75,000 
which has clone much to alleviate thi s situation. 

For 1961-62, fifty-three applications were received 
(c ompared with thir t y- six in 1960-61), and th e total of the grants 
applied for was $127,910 (c ompared with $102,677 in 1960-61). Of 
th e fifty-three applications, 18 amounting in the aggregate to 
$56,655 were for further support of projects supported previously; 
the remaining 35 applications aggregating $71, 245 were for support 
of new projects. Grants totalling $ 75,000 were awarded to 16 
universities in support of 28 new projects and 15 continuing studies. 
Amounts of the grants and summary descriptions of the projects are 
given in Appendix II (Pt. I, p. 91,' . 

Ove r the past 10 y ears 134 papers have been 
published in scientific pe riodicals r ecording results from projects 
supported by the grants of which 17 have been published in the 
review year. Sixty have been published in Canada, 50 in the United 
States , 15 in Great B ritain and 9 in other countries. Reports on 
many of the projects presently in p rogr e ss are given in Appendix I 
(Pt. I, p. 82). 
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T h e National Re ,,earch Co-..~cil of Can ada is a w ardi ng 
grants-in-aid of r e s earch in the geological scie nc es in Canad ian 
universities on a substantial an i ncreasing s cale. In 1959-60 , a 
total of $333, 7 68 w as a w ard e d in suppor~ of research in the Earth 
Sciences of which about $15 0,000 was ·· n support of geological projects 
and geophysical p roj ect s conce r ned with geological problem s . In 1960-
61, $3 99, 550 w a s award e d of which about $ 190, 000 was in support of 
geolog :i.cal p r oj ec ts and geophysical proj ec ts cf interest to geo l ogis t s. 
The amount of grants has bee n increased again s u bstantially in 1961 -
62 l. 

1 Repo rt on Unive :rs·ty Suppart for 195 9- 60 ; National Re s ea r ch 
C ouncil No. 5914; a nd for 1960-61, N .R,C. No . 6390. 

Ccord inat::.on of Award of National Re s earch Counc il and 
G eolog ·cal S ,.irve y Grants . Eve ry effort has been mad e to coo rdinate
the award of National Re s earch Council and G e ologic al Survey grants
in-aid of res e arc _ in the ge ol ogical sciences . 

Applications for Nationa l Re s e arch C ouncil grants-in
aid are r ece ive d up to Februa :ry l of e ach y e ar. Successful applicants 
are n otifie d oi a w ards in M ar ch immediat e ly follo·~· ing approval by 
Counc il. Applications for G e o l ogical Sur vey of C ar.ada granti:, are 
r ece ived u p to May 1 of each y ea :r . The applications a r e r eview ed b y 
the P roj ec ts Sub c ommittee of the National Adviso ry C ommittee on 
Re s e arch in the G e ological Sc i ences in June and a pplicant s are n o tified 
immediat ely whethe r or not the y have been r ec omme nded fo r g rants. 

Applicants fo:r National Re s ea rch C ouncil grants know 
ear ly in April whe the r or not they will recelve · grants thus permitting 
thos e apphcant1:, whoi:.e projects are not consldered sui table for N. R. C. 
suppo rt, t o appl y for G e:)logical Survey grants . Applicants also have 
an opportunity to appl for g::-ants -in - a id of p1oj ec ts that b ec ome 
prac t:i.cable after t1 e clo-,ing t:i.me for appl}ing for Nation al Resea Tch 
C ouncil grants . 

Wh en the P :roj ec ts Subcommit tee of the National 
Advisory C ommittee r e view applications fo -,., Geological Surve y grants 
in June, it ha b full k owledge of gr dnb , i n tne geolo gical science s 
award e d the pr ece ing M arch b t he ational Re s e arch Counc il. In 
addition, one or m or e membe rs of the P rcj ects Su bc omm ittee of the 
National Advisory Committe e berve on tte ational Re s ear c h C ounc il 
Grant Application Scre e ning Committee. In thi ~ \\·ay grants-in- a id of 
r e s ea rch in the geological .,;cience ~ b y both o rganizat ions are full y 
coo rdinate . 

In the f.ttu:re, ~eological Survey funds will be direc t ed 
m ainly to suppor t pro j ec ts involving, in gene ral, the study of rocks and 
m inerals in fi eld and l aboratcry dir e cte d toward the solution of spè'l:ific 
geol ogical p roblems; a opposed to m ore ex pe rimental projects such as 
thos e involving the s i mulation of geobgical pro ce sses in the labo ra tory. 
Applications for g r ants f or major items of equipment, costly s ervices, 
and continuing support of t echnicia:o& sal aries etc. a ls o may be better 
d irected to the National Re s earcl: C •:nmcil. 
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COMPREHENSIVE STUDY OF A CANADIAN ORE 

DEPOSIT 

This project is a cooperative, comprehensive study , or 
series 9f studies, of the copper orebody of the Corbna,tion Mine ·, a few 
miles southeast of Fli:p Flon , Manitoba. It was initiated in l 96U, at the 
instigation of thi s Committee , with participati on by geologists, 
geochemists, geoph.ysicists and mine ralogists from several organiza
tions i n the hope that such a comprehensive, integrated investigation of 
a single orebody would extend our knowledge of how and why orebod ies 
of this general t y pe are formed. 

D r. D.R.E Whitm or e , G eological Survey of Canada , the 
coor dinat or of the p roj ect , r eporte d at some length in the 1959-60 
Annual Report of this Committee on the n i ne studies underway at that 
time 1 . Dr. Whitemo r e r epo r ts on subs equ ent progres s up to October, 

1 National Advi s ory C ommi ttee on Re search i n the Geologi cal 
Science s, Tenth Annual Repo rt, 1959-6 , pp. 3-4 . 

1961 as follows: 

11 Activity during the 961 fi e ld se a son re sulted in 
virtual c ompl e t i on of surfac e and underground mapping 
of the Coronation M ine. 

" F urth e r collect i on of sampl e s from the mine and 
v i cinity was carri ed out in c onnec t i on with the geological, 
ge o ph y s i cal and ge och emical s tud i e s described in last 
year 's r epo r t . 

" ln a n e w p roject, i n itiated in the 1961 fi eld season , 
M. J. R utherfor ' w i ll stud · fluid inclu sions in quartz 
of the C oronation M ine a nd s · rrou ndi ng a r ea. 

" Another p rojec t , menti oned a p lanned in la st year 's 
r eport , is now underw a y . T his i nvolves the modal 
analy s i s of poli she d sec tion s mad e from a suite of 
s pecimen s systematically collec t ed from the o r ebody 
t o find ou t th e d 1 tribu tion of s u lphid e s, A gradua te 
student, n e rth e supervision of P rof. H.D.B. 
Wil s on , Unive rsity of M anitoba, has undertaken this 
stu y . 

"All the p r oj ec ts mentione in last year ' s repor t are 
e ithe r a c tively in pro gress or have been comple t ed. 
Tho s e that have been completed are: 

(1 ) A S tudy of the Tempe rat ure of Formation of the 
C o ro nation Sulphide O r e body. The re sults are 
embodied in M. Sc. the sis, University of Sa s katchewan , 
1961 , b y C.S. Fe rri s. 

(2) Aeromagneti c Map of the C o r onation Mine Are a; 
Geol. Surv . , Canada Map 10 28G , 1961. 

(3 ) Ai r bo r ne Elect r omagneti c Sur vey of the Co r onat i on 
M ine Area. The r e sults of this work by Canadian Aero 
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Servic e Ltd. v,'e t'e present ed i:n a p a pe r b y A. Rattew to 
the Geology ::Hvision , Canadia n Ins t itute of M i ning and 
Me tallurgy, Q u ebec , in M a r c h 1961." 

, INTERNATIONAL UNIO OF G EOLOGICA L SC IENCES 

T h e Ir!te rnationa·. Unio1. of G e olo gi cal Scien ce s w as 
constituted in Paris, F rar .. ce in M ar ch, 196 l . D r. J . M. Harri son, 
Di r ect or of th e Geolo gical Survey of Canada and C h airman of this 
Committee was e l ec t e d a s the irst P ::." e ide nt. The International Union 
of Geological S cie nces was a .im : t t e d as a member of the Inte r national 
Counc il of Scie ntific Unions in Lo::i.don, E n gland i n Sept embe r, 1961. 

Acco rding to th e statute s - " T h e aims and abjects of 
the Inte r na ti onal Union of Geological Sciences are: 

"( a to p rom ote and e n c ourage the study of geological 
p :rob lem :; 

(b} to ac n:·ace i. te:::-na~ional cooperation i n geology and 
r elat e d '>ciences 

(c ) to p r vià. e con.C n-.iity in i n t e r nat i onal cooperation in 
g e olo Efy and :!." e l a t e science s 

(d) to as sise th e Int e rnational G e ologi cal Congresses , 
it be i ng u n er stood Lat th e long e s tablishe d 
activit' e s of the Cong r e s~as shall be safe guarded, 

" E ach c o'l:·ntry may a dhere ·~ o the Union through e ither 
its na:.ional c ommittee for ge ology, it s na tional 
a cad emy, o::- tL :rc--igh another r epresent a tive body of 
ge o lo gists app:::, jnte i by the Gove rnment. Each c ount ry 
s haE pa f a n ally a sub8cr iption ac cord ing to its 
cat e gor)' of membe rsl.ip . 

" T h e w-:irk of fa. e Uni on shaU be dir ec t e d by (a the 
Council of the n· on, and (b) the E x ec utive C ommittee. 

" The Co· nc il o{ tL e Unicn cc..nsi "ts of the individua l 
r epre s e nta t ives of the national adhe ring organizati ons , 
i. e. one r ep r e ~entative for each member c ountry, and 
the E xec•...1.tive C omm ittee of tne Cnion which consists of 
the P r e sident, si V ic e - P r e 5ide:1t.;;, the past-President, 
a Gen eral Sec r- e ta.ry and a T r easure r . 11 

Fo r mos t Inte rna.tional Sc i ence Unions the National 
Re s ea r ch Council is responsibl e for Canad 1an membe rship. In the 
case of the In ternational Uni on of e ological Scien ces, the G e ological 
Survey of C anada , which is specifi cally r e lated t o the s e sciences, will 
assume responsibi i ty and pay tl-ae annual sub s c rip tion f or Canadian 
membership. H oweve r, beca· s e the e olog·cal S rve y is u nable to 
supply funds for o the r ~nan its stdi"f to a tt e nd inte rnational meetings, 
funds for Canadian r epr e s enta t:i.ve s to att e nd meeti ngs of the Union 
m ust corne from f e National Re sea :r c h C oJ..1dl. 

T he Executive C ommittee of the National Advisory 
Committee o n Re s e arch in the G e ologi cal Sc iences, with additional 
membe rs of the National Advisory C ommitt ee that it m ay sel ec t, will 
act as the Canadian N ational C om mitte e for Geology in all matters 



- 5 -

pertaining to the Inte rnational Union of Geological Sciences. 

INTERNATIONAL COMMITTEE FOR COORDINATION OF 

GEOPHYSICAL AND GEOLOGICAL WORK 

T he Inte r national G e ol ogical C ongr ess meeting in 
C openhage n in Augu,st 19 60, d ec 'ded t o form a Committee for the 
Coordination of Geophysical and G eological Wo r k to maintain contact 
with a Committee of the Inte rnational Union of Geodesy and Geophysics 
that was seè up to st d y th e "Upper M antle and Its Influence on the 
Development of the E a r th 's C r u st". T h e Cong r es s nominated Jean 
Gogu e l as P r e sident and left fur ther or ganization of the Committee to 
h im. 

In a letter dat ed December 21, 1960 addressed to the 
National Commit tee for Ge ology fo r Canada, Dr. Gogue l states that 
the Internati ona l Committee for C oord i n a t i on of Geophysical and 
Geol ogi cal Wo rk ha s set up e a q uarte r s on the p r emi s es of the 
Int ernat i onal World M a p Commit t ee , 18 r ue Léonard de V i n ci, Paris. 
He points out that when the new l y ormed Inte rnational Union of 
Geological Sc i e nc e s s tarts t o fu nction this Committee will likely yield 
its place to a "Joint Commis s i on" forme d by common agreement 
betw een the Inte rnat ional Un ' on of G eod e s y and Geophysics and the 
Internat ional Union of G e ological Sciences. In the meantime , that a 
start may be mad e , e asks each Nati onal C ommittee for Geology to 
delegate a geologist as a membe r of the Int e rnati onal Commit tee. The 
chief function of the nati onal member s w ·11 be t o keep contac t between 
the International Comm it t ee and in tere ted geologists i n their count r y . 

In r esponse to th i s re q u e st, D . R. E. Folinsbee ha s 
been designated to r e pre s ent Canad a on the Internati onal Committee 
for Coordination of Ge oph s ical and Geolo ·ca l work. D r . Folinsbee 
is also a -member of t e Scient'f' c Committ ee on the Upper Mantle 
(SCUM) - a commi t t ee e stabl 's· e d b y th e National Resea rch Council 
Associate Committee on Geode sy and e ophysics t o fulf i ll Canada's 
ob igati on to the I. U. G . G . Uppe r Man tle P roj ect (s ee Pt. I, p. 3 0). 

· r. Goguel a s ks a l so in h i'- l e t t er that the research 
program of th e In t e rnational Un i on of Geodesy and Geophysics for 
study of the Uppe r M antle be made known to C a n adian geologists. 
T his applies particul arl to p roj ec ts that are more specifically 
geo logical. Thi s program a nd the part that Canada proposes to play 
in it is outlined in the r e port of the subcommittee on Phys ical 
Meth ods Applie to G e ological P robl ems (P t. I, p. 29 ) . 

EXTEN SIO N OF ACTIVI T IES OF GEOLOGICAL SURVEY 

OF CANADA 

T he need for a geol ogical institute i n Canada is 
discussed 1n the 1959-60 Annual Report!. The conclusion is r eached 

1 Natio n a l Advisory Committe e on Re search in the Geological 
Science s, Te nt Annual Repor t, 1959 - 60, p. 4) 

that it is preferable to continue to build up research facilities in the 
universitie s in whi ch considerable pr o gr e s s has been made in the last 



10 y ea r3, rather than dive rt e ffort and mone y to establishment of an 
institute. The Geological S·..1rvey of Canada which is fulfilling s ome of 
the functions of a geological instituée was asked to consider the 
feasibility of ass 1.1ming more of the se functions . The se functions 
include: 

(1) Use of research fellows and post-doctorate fellows 
from universities to carry out basic research. This is beinig clone by 
using National Research Council post-doctorate fellows. Fo r 1961-62 
the number of po s t-doccorate fellow s with the eological Survey has 
been increased from tv,;o to four me n . 

(2) P r ov~ s i on of thesi s areas with special problems for 
Ph. D. students . For such ·work laboratory r esearch is carried out 
mainl y in th e unive rsities but in part with the support of Survey 
laborato rie s. T his is being done on an inc r easing se ale and in 1961 
some l 5 Ph . D. aspirants were assigned the sis areas. 

(3) Provision of spac e a nd faciliti es at the G e ological 
Survey for research men from industry and the universities to carry 
out investigations on special p r obl ems for limited periods. The Survey 
is willing t o accommodate such :-vo rker s . P rofessors on sabbatical 
leave m ight obtain s ome financial support irom the Nadonal Research 
Cou ncil; salaries of men frorr: i n d us lry would be paid by their companie s. 
Space and facilitie s at the Su.rvey a r e Hmited and not more than two men 
could be accommod a t e d at a time. Publication o.f results of such 
research w ould rest with the man carrying on the wo rk but the results, 
if not published, mu st be mad e available to a n one int e r ested , 

The n e w Geo]o 5 ica1 Survey büilding in O ttawa is already 
fully occupied a nd b y the a u.tumn of 19 61, the equ.ivalent of 23 offices 
must be provid e d cutside the Surve y building. The bu;i.lding is designed 
mainly fo r labo:::-ato rie s and with increasing :need f or laboratory space 
more and mo:: e off" ce space will be Jost. 

If the Geological Survey is to continu e to expand the 
logical step is to expand the We stern Plains Branch in Calgary , rather 
than allow cont:i.nued concer,tr a ti on in Ottawa. Negotiations a ::: e underway 
for land for a Federal Building in proxirnüy to the Calgary B ranch of 
the Universi ty of Albe r ta. T his b-:.iild ing will be us ed mainly by the 
Geological Survey of Canada. P lan.-3 fer the Western Plains Branch are 
based on conEnuation of the present r ate of expans ion of the Survey for 
the next four tD five y ears. 

If present plans reach fru1'::ion the expansion of the 
Survey, l argely in the West, will mean creation there of a first rate 
research unit spec i a li zing b st r atig r aph:c and petroleum geology. All 
cores and samples from \v e lls 1n the Northwest Territories and Yukon 
would be stored in Calga ry and probably geol ogi.cal worker s in the 
Cordillera and A r ctic w ould be based there. 

1 

JOURNAL OF THE EARTH SCIENCES 

·n the 1959-60 report 1 of the National Advisory Committee 

National Advisory Committee on Re sear h :i.n the G e ological Sciences, 
Tenth .Annual Repo r t, 1959-60 , p. 29. 
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the s u bcommittee on Mineral Deposit s notes that Canadian papers in 
the Ear th Sciences are scattered widely m a varie ty of publications , 
and that a high prop ortion of the be tter papers are published in foreign 
journals, mainly because Canadian journals have comparatively small 
circulations. The report of this subcommittee concludes that the time 
has arrived for the institution of a Canad ian "Jour nal of t he Earth 
Science s 11

, to be is sued several time s a ye ar , which would as semble 
papers in all ea rth science s . In disc ussing this report at the April, 
1960 meeting, diffe ring views were expre s sed by members on the need 
for such a journal but the re was general agreemen t that over the year , 
members should give serious though t to the matter. Dr. H.D.B. 
Wilson was asked t o keep i n touch with d evelopments and opinions as to 
the need for a journal of thi s character. 

At the April, 1961 meeting of the National Advisory 
C ommittee, Dr. Wil s on p r e sented data on the number of pages in United 
States publications d evo ted to Canadian geological papers. T h e s e 
figures which a r e listed below, indicate that 45 per cent of pape rs on 
geological subjects by Canadians are pu blished in the United States. 

Number of Pages Devoted to Canadian Papers 

Ameri can Publications 1960 195 9 1958 1957 Average 

Bull. G. S. A. 103 30 84 138 89 

Econ. Geol. 196 234 116 107 163 

Amer . Jour . Se i. 55 15 31 34 

Jour. Geol. 60 22 35 39 

325 

Canadi an Publicati ons 

G.A.C. 126 133 137 102 124 

C.I.M. Bull. 
1 

17 7 156 111 92 134 

Can. Min. Jour. 136 10 2 138 125 

383 

1 Pages much la r ger than thos e other journals. ln 

Members a gain differed o n the need for a J oµr nal of the 
Ea r th Sciences. Some felt the subj ec t s c overed in such a journal (the 
geologi cal sciences, geophysics, soil and s now mechanics , meteorology, 
etc.) would be tao diverse to i nclude i n a single publication; others saw 
little objection to the publication of suc h a high p roportion of papers by 
Canadians in Unite d States journals which have a wider circulation than 
any Canadian journal could hope t o achieve. O ther s pointed out that the 
National Re search Council is now awarding abou t 1 / 2 million dollars 
and the Geological Sur vey of Canada an additional 75,0 0 0 dollar s 
a nnually to support university research in the Earth Scienc·es. 
Othe r sc i e n ce s such as physics, chemistry, and b i ology which are 
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supported on a compa::-a tive sc ale are p rovid ed with Canadian outlets 
for pu blication of resul ts ::.nt e National Resear ch Council Journals of 
Can a ian Research . Now that the Ear th Sciences are recognized by 
support on a majo r scale - a deve l opment over only the last 5 years -
shoul<l there not be a journ a l of re s earch in this field? 

Sorne membe rs f e lt tl at, instead of creating a new 
j ourna l , exis ting one s should be supported and improved. A new journal 
w o· ld weaken e isting Cana di a n geo l ogical p u blications such as those of 
the e ological Association of Canada , the Mineralogical Association of 
Cana a and Sec tion IV of the Roy al Society of C an a da because it woul d 
draw the b e t pape r s and bec me the l eading public ation in the 
ge o!ogical s ciences in Can ad a. It w a s sugge s ted that this end might be 
attaine by i nco: p orating s ome or a ll e xisting Canadi an geological 
pub l ' cations in ,:me jot.r:c al t o be issued six or more time s a year. 
Organizations cl: as the e ological and Mine ralogical A ssociations of 
C anada a n.1 SecEon IV of the R oya l Society of Canada m ight be willing to 
coope rat e :n s"..1..::h a pr !)j ec t if given r ec ognition for pape rs o .dginating 
fram the :~- mee t· ngs . 

G eneral ag r e ement W d S r each e d on the d e slrability of 
e stabli shing a Canadian ge ological journa l of world - wide distribution 
tha t v,ould att r ac t &orne of t _e man C anadian pape n: p:re s e ntly 
pu blisr_e in th e Unite• Sta~e s . Alth<:>ugh no unanim:.ty of opinion was 
r each ed as to Lo\ls tr.is m i ght be 1 be s t acc om plished, the Committee 
r ec orde .l its gen e r a l upport of e forts to initia te the publication of such 
a jo· rna1 . . 

In 1955 ~he ne·d,, Lrmed M ine r alogical As sociation of 
Canada s ought lhe o· •ppor ... o: the Nationa l Ad visory C ommi t t ee in fi nding 
means of publishing dl.e jou1nal of the A s&oc iation. Rec o gni z i ng that 
pu blic a tion of r e s1.:.lts i one :)f t e be s t w ays of s timulating research, 
the Na•ion a l Advb ory C omm:ttee recommended to the Geological Survey 
of Can ada d ran ' of $2,478 'n 195l and sm a lle r grant s in subsequent 
yea r&, :n ,, ?POr t 01 public a tion of ttThe Canadian M ineralo gist" . 

A r e port dat ed Ap ril 24, 19 6 1 by L. G . Berry, Edi tor, 
o n the five numbe rs of th e Can adian M iner a l og · s t that have been 
pu b lished, folle· b : 

" Four num b e rs of T h e Canadian M ineralogist, volume 
, h ave now b een dis tribu ted to members of the 

M1 ".le r abg' cal As s ociat j.on of C a nad a. Part 5 , which 
·ncl de te .n mc:1.j o r paper s and s ome shor t e r note s 
a 6 gregat:.ng 164 page s , is in p r e ss and w ill be mailed to 
member s abo· t June l st . Thr ee o r four, rnanu cri pts are 
on Land for inch:.sion in a futur e number. 

tr P ar t 5, whi h will c omplete volume 6, include s an 
a utbor-subj ec t ind e x and tabl e of content s fo r v olume 6. 
T hi& r equ fred an additional te n pages. 

"Volume 6 i ncl d e s fifty majo r pape rs; comprismg twenty
f o r from universit y sta ff members, often with 
collabora. ting graduate students, seven solely by gradua te 
stu::l e n t s, a nd nineteen b y gove rnment empl oyee s, including 
some visiti. g p os t -doctorate fellows . In s ubject matter the 
paper s may b e classified a s follows : C rystallography 7, 
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Geochemistry 9, Petrology 6, Ore studies 10, 
Mineralogy 18. The length of these papers varies from 
five to thirty-three pages, averaging thirteen pages. 
About twenty shorter communications of one to four 
pages were also printed; these include discussions of 
some of the major papers. 

"The cost of printing volume 6 of The Canadian 
Mineralogist, together with the manner of meeting this 
cost, was as follows: 

Paid from Paid by 

Part Cast G.S.C. grants M.A.C. 

1 160 pages $2707. 05 $2407. 05 $ 300. 00 
(no free separates) Envelopes 68.71 

2 152 pages $340 l. 87 2102.25 1504.08 

Separate s $ 204. 46 Express 1.45 

3 120 pages $2641. 35 1800.00 990.94 
Separates $149.59 

4 148 pages $3025. 20 1800.00 1414.17 
Separates $188.97 

5 172 pages $ 3560 .0 0 (est} 1748.55 2062. 00(est) 
Separates $ 250 .. 00(est) 

"The fees received for 1960 -61 by The M ineralogi cal 
Associati on of Canada will cave r the extra cost of part 
5 ($2062. 0~), plus mailing charges. The fe es received 
for 1961 (April) - 1962 (March) will be available for the 
special Sudbury Memoir described in a new grant request 
( se e Pt. I, p . 9 6} . 

11 A t the annual meeting of M. A. C. to be held in Calgary 
in Septembe r the members will be asked to approve 
changes in by-laws c hanging the As soc iation year t o the 
calendar year, and an increase of annual fees to $4. 00 
for regular member s and $ 7 , 00 for corporate members, 
effective for the calendar year 19621. If this i s approved 

1 The increase in annual fee-s was approved a t the 
Calgary mee ting . 

it is hoped th e M. A. C. will be able to increase the size 
of our annu al publicat i on and also carry a larger share of 
the cost of public ation. 

"The Canadi an Mineralogist is now becoming well 
established. Many l eading institutions are receiving th e 
journal anè the number is g rowing2. It is hoped that the 

2 From 100 members in 1955 to moré than 600- in 1961 
with members from 37 coüntries. 

support from the Geological Survey grants wïll continue 
at least for this coming year. A propos ed Canadian 
Journal of Earth Sciences, pre sumably of very broad 
scope , would be a suitable publicat ion medium for only 
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a few of the papers published in the Canadian 
Mineralogi st. Most authors would prefer a specialized 
publication and if such a general journal were the only 
one availabl e in Canada, would send their manuscripts 
to speciali zed publications in other countries. 11 

RECONSTITUTION OF NATIONAL 

ADVISOR Y COMMIT TEE , 1960 

T h e National Ad v i sor y Committee was established by the 
Commi ttee of the P riv y C ounc il on Scientific and Industrié\l Research on 
February 15 , 19491. The O r der- in-Council es t ablishing the Committee 

1 Nat i onal Advi s~ry Commi t t ee on Research in the Geol ogical 
Sciences , F i rs t Ann ual Repo r;, 1950-51, p. 3. 

w a s r evoked in February, 19 60 . The Committee was the n reconstituted 
with the same members by the Minis ter of Mines and Technical Surveys. 

Und er the o ri ginal Orde r - i n-Council of 1949, members of 
the Commi ttee we r e selec t ed from c e rta i n spec1fied Provincial 
Depar tmen t s of M i nes, Uni vers itie s, e tc. In the Nati onal Advi sory 
C ommittee a s r econst i tuted b y the M ini ster of M i nes and Technical 
Sur ve ys in 19 60, m or e lat itu de i s allowed in the se l ec t ion of members 
of th e Committee. T h e Committee i s to i nclude: 

A m axim m of 6 membe rs r epr e s ent ing 
p r ovi nc i a l g ove r nme nts and researc h cou ncils. 

(2 A m axim u m of l members represent ing Canadian 
u n1ve rsities. 

( 3) A m a im m of 4 membe rs repre s enting the Canadian 
min e r a i i ndust r . 

(4 ) A maxim u m of 2 member s representing the 
G e ological Surve y of Can a d a. 

(5) O n e office r of the G e ologi cal Surve y of Can ada who 
will actas secretar of th e Committee. 

(6) N o tw ith standi n g the for e g o i ng, the M i ni s ter of Mines 
and Tech n i cal Surve ys m a y make s u c h c h a n ges in t he personnel of the 
Committee a s h e may deem expedient t o the work of the C ommittee. 

CHANG ES IN PERSONNEL OF COMMITTEE 

J. W. Amb ros e , J .E. B l anchard, J.F. Davies and 
Franc R. Joubi n ret i red fr om the Committee in 1960. All members 
join i n expre ss i ng apprec i a ti on of the contribution1 of time and effort 
made by the se men during the ir term s of office , and look forward to 
the ir continu ed suppo rt. 

New member s succeed ing those who have retired are 
A. W. Jolliff e , P r ofe ssor of G e ology, Oueen 's Uni versity; Robert E. 
Uffen , P r ofe s s or of G e o phys ic s a n d P rinc i pal of University College, 
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University of We ste rn Ontario; C. P. Gravenor, Chi ef , Earth Sciences 
Branch, Research Co ncil of Albe r ta and David F. Franci s , Chief 
Geologist, Department of Minera! Re sources, Regina, Saskatchew an, 
F .F. Osborne, P rofessor of Geology, Laval University and H.D. B. 
Wilson, Pr fessor of Geology, Univers ity of Manitoba have been re
appointed for another three -year te r m. 

Coope ration a nd Jlaison b e~w een the National Advisory 
Committee and the National Re s ea rch Council has alw ays bee n 
excellent but to fu r ther enhance it, Robe rt F. Legget, Direc t or of 
Division of Building Re s earch a n c o -convenor of the Grant 
Application Screening C ommittee in the Ear th Science s of the National 
Research Council, has been appointe d a member of th e National 
Advisory Committee. 

S UBCOMMI TTEE REPORTS 

(Summary St a t ements and D is c us sion) 

The diffe r ent field~ in the geol ogical sciences are 
c overed by seven subc omn1ittee s that maintain a conti n uo•.1-;; survey of 
developments in their fie lds and the probl em s mo st in need of 
investigati cn. The r epo rts 0f the"'e au bcommittees, which were 
presented at the annu a l meeting of the Nationa l Advi sory Committ ee in 
March, 1961 , are given in full in this report (P t. I , p. 19). Summaries 
of the r eport s and of the di scussions that follow e d the ir present atio n 
follow. 

T he Subcommittee on Ple istocene G eology r eports that 
although re s earch in the several n e lds of the subcommitte e is at an 
all time high, much remains to be done, espec ially in grou nd-water 
and engineering geol.ogy. T h e Universi t· e s in partféular- should play 
a mo r e act ive role and p roviid.e l ead er .ship in resear ch in thes e fields. 
The r eport suggests tb.at ce rtai n l arge projects of ge neral (as opposed 
to p rovincial o r l ocal inte r e s: m ight w ell be undertaken a s cooperative 
p roj ec t with gove r nment a 5encie s and univer sities participating, 
supplemented by som e aid from the Nationa l Advisor y Committee. If 
the National Advisor y Committe e so d e sire s , the subcommittee will 
present suitable projec ts of this type for conside r a t ion at the next 
mee ting (1961). 

The report pres e nt s f or each p rovinc e and t e rrit o ry in 
Canada , a succinct ::,11mmary of mapping a nd research programs in 
Ple istocene, engineer i ng an ground-water geolo g y by geol ogic a l 
surveys, research institutions, a nd u niversities during 1960 - 61. 

In presenting this repo :::-·~ r . Gravenor stresse the 
need for speciali zed cou rÉ:e s in ground-water hydrology i n Canadian 
universitie s. Und ergradua t e instruc tion is being gi ven as part of 
courses in Pleistocene geology, but there are few unive rsiti e i::, where 
a student may specialize. The importanr e and need for ground -water 
hydrology is growing rapidly- so :!" apidly tl-_at in not man y ear s D r . 
Gravenor thought more geol ogist s would be empl oyed in g r ound-water 
work than are employed at p r e s ent in pe t roleum ge ology . T h e United 
States ~eologicai S rvey emplo 1e s some 800 men in grou n d-water 
work and recently, as the number of geolo gists working on uranium 
deposits w as redu ced , the men wereo replaced by gr ound-w ater 
spec ialists. He is confident th e inc:reasing emphasis on ground - water 
s tudie s will continue in the fut re . 
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D r . Grave nor estimated that 80 to 90 pe r cent of ground 
water c ornes f r om bedrock a nd sugges t e d there w as littl e or no reason 
for equating ground water with Pleistocene deposits as is commonly 
clone i n Canada. Professor Edmunds poi nted out that in Saskatchewan 
more water is obtained from Pleistocene deposits than bedrock and that 
P l eistocene geology and g ::- ound w ater cannot be divorced in that 
province. M r . Legget mentioned that the Divis i on of Building Re search, 
Nat ional Research Cou ncil , is c a rry ·ng out soil-mechanics stu dies that 
may help i n determining the origin of clays such as the preglacial clays 
nea r Vancouver. T h e s ecretary read a summary, contributed by Dr. 

H. S. Bos t ock , of a lq_ng range glaciological study of the St. Elias 
Mountains, Yukon Territory sponsored jointly by the American 
Geographical Socie ty and the Arc tic Institu te of North America. A full 
se a le pro gram will be developed from a reconnaissance a i r supported 
study of the Ic e F i eld Range s in 1961. T his a r ea , mainly in Canada, 
was chosen by Dr . Walt e r Wood and oth ers as the mo s t accessible in 
the world or such a study . It i s to be hoped that Can adian universities 
and other inte r e sted C anadian organizations may participate. 

As sugge sted in th e ir r eport (Pt. I, 2 1 the s ub -
c omm "ttee on P l e ist.Jc e n e ge ology was r equ e ste d to pre s ent proposal s 
for joint r esearch p r-0grams involving gove rnment agenc i e s a nd 
unive rsitie s. 

The Subc ommi ttee on Physical Me thods Applied to 
G e ological P roblem s r eports a y ea r of expanded activity i n the use of 
the se method s to solve fundamental probl em s b ut of thei r r educed use 
in e x p l o rat· on. Canadian graduate school s conti nue to e xpand in 
geoph ysics and the Nati onal Re s e arch Council h as incre as e d the amount 
provided for g r antb - in-aid t o unive rsitie s for r e s earch in the Ear th 
Sci e nce . P lans are outlined fo r an internati onal p r ogram of r e s ea1rch 
on the " Uppe r M antle and Its Influence on the E arth 1s C ru6t 11 including 
the br oad p rogram of :::- e s earch , the p art Canada will pla in the overall 
proj e ct and i-he organizat~on of c ommittee s, national and inte rnational, 
that have b een se t u p t o s ee the p roject is carried through . 

C · rrent p roj ect s of int e r e st to ge ologists a r e reviewed 
in eac h fiel of the ge ophysical scie nc e s . In g::.-avity the activities of 
the 0omin i on O bs e rvatory include p ublication of a new 1Gravity Map 
Se rie s 1 of Canada , gravity me asurements on bo th land and on sea i ce 111 

the Arc t ic, provision of means of testing airb o rne gravity mea suring 
instruments, and gravity stud · e s of me t e orite c raters. In s eismol ogy 
the plans of the Dominion O bservatory to accele rate the establishment 
of 25 to 30 se is mic i:,ta t'on s di strib uted throu gh out Canada a t 500 mile 
intervals ar e de crlbe , as are the activiti e s of the Seismic Secti on of 
the Geological Survey of C anada in h elping s olve geol ogi cal p roblems in 
the A :rctic. Seism i c work in p ro gre ss a t th e Unive rsity of We ste rn 
Ontario, Nova Scotia Re search F oundation, Mc Gill Univer sity, and the 
Unive rsit "es of Saskatch ewan, M anitoba, and B ri tish Columbia is also 
discussed. Stu · 1e s of t e rr e strial h e at flow in Canada will b e expand ed 
b y the e stab i. h me n t by the Dominio n Ob s ervatory of a Te rr e strial 
Heat Flo Section . H e at measur eme nt und e rway at the Unive rsities 
of Western Ontari o , Alberta , and McGill a r e d e scribed bri efly . 
Re s e arch ·n ge omagne tism,incl udin g palaeomagnetism, i s in progress 
at the Dom inion Ob s ervatory, G e ological Surve y, and the Unive rsities 
of We stern O ntario, T oronto, and B ritish Columbia . B rie f r evi ews are 
given of current work in tectonophysic s, glac i o logy, geophysical 
explo ation , high pres s ure -high tempe r ature, and atomic and nu clear 
studies. A table lis ts Canad:an labo ratories engaged i n studies of the 
i sotopie constituti on of r ocks. 
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In discus s ion of the report the Chairman menti oned the 
cost sharing cooperative plans of the Federal and several Provincial 
governments for aeromagnetic surveys of large areas. Projects in 
Ontario and Saskatchewan will be carried out by commercial companies; 
in British Columbia, Geological Survey instruments will be used in 
commercial aircraft. In reply to a query he said that in future Geological 
Survey aeromagnetic work will be largely experimental; routine coverage 
of large areas will be left to commercial companies. In reply to a qu~ry 
as to why the federal-provincial projects did not include scintillometer 
and electromagnetic surveys, the Chairman said the flight lines would 
be at too high an elevation and too wide a spacing t o be suitable for an 
electromagneti c survey. In rep ly to a q u e stion, Dr. Uffen stated that 
no coesite or other m inerals d iagnostic of high pressures had been 
found so far in Canadian meteorite crat e rs; the reluctance by many in 
Canada to believe the craters were f ormed by meteorites was hard to 
understand with the many similar craters p lainly visible on the moon. 
Dr. Okulitch sugge sted that th e origin of the c raters on the moon was 
still q u e stionable; s orne geo lo gists thought the y were of volcanic origin. 

The Subc ommittee on Structural Geology notes a paucity 
of projects in structu ral ge o logy in our universities, and that, in many 
of the projects li sted as struc tur a l, the concern with structural geology 
is secondary. Nor is the compilation of current structural projects at 
all complete. It does not includ e p r ojec t s being carried out by 
Canadian graduate students attending foreign universities or the large 
amount of structural research b y the oil and gas industry, which is 
probably as much or more than th e total of structural p roj ect s reported. 

A ttention is calle to the new Tectonic Map of Canada, 
a joint p roject of the Geologi cal As s ociation of Canada , the Alberta 
Society of Pe t rol e um G e ologi sts and the G e ological Su rvey of Canada. 
Several structural studies are s ugge s ted inch1ding ( l) struc tural study 
of British Col umbia mining camps and min era! belts by cooperative 
effor t of public a nd pr ivate geological service s, (2) d etailed and 
regional s t r u ctural mapping of the R o cky M ountains, particularly the 
thrust faults , and (3 ) study of the ear th 1 s crust along the Nelson River 
lineament, Manitoba. 

A b rie f r eview is given of Memoir 79, Geological 
Soc i ety of Ameri ca, on " Roctk Defo rmation", with par t icular r eferenc e 
to the coordination of tLe w o rk of physicists and geologi s ts. It is 
suggested that deve l opment of n ovel methods of structural inte rpr etation 
is needed and that a 5egment of res ea r ch should be devoted to 
development methods that will r ender the interpretation and predi c tion 
of structure mo re accurate. 

The r eport conc lud e s that struct r e tend s t o be 
considered as only an a -junc t to field mapping an to be negl ected as 
a field for research. Mo r e special struc tural studies are need.ed no t 
only to establish relations between rock units but t o d e t e rmine 
mechanisms and pr ocesses. Al so , in the fo r mation of orebodies , the 
role of structure invol ves more than ge ometry a nd should be given 
specific attention. 

In presenting this r e port Dr. Hedle y stresses the 
value of cooperation in ge ological m apping b y m ining companies and 
government agencies. To illus t rate this h e mentioned that company 
mapping had been d one over parts of s ix cont1:guous 15 m inute map
areas in northwestern B ritish Columbia and that aquisit ion of the 
results of this work would greatly as sist a ny p r o gram of mapping 
that might be undertaken b f th e B ritioh Col-.unbia Departme n t of Mines 
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d". ~ Pe t: .:,leum Re a:.:>urce::,. The chai r man and other members 
e p :::-- e .,6 ed a 5reement that such cooperat10n is greatly to be desired. 

In dhcussion of the report Dr. Gussow said that under 
the joi.n sponsorship of the Geological Association of Canada and the 
Alberta Sode!', of Pecrole m Geologists three regional geological 
croJs-sections hai been prepared , includ.ing two east-w est sections 
irom the Rockf Mou n t am ' to the Precamb.rian Shield and a third 
excending fr::>m the northweot corner of Alberta to the Wi hston Basin. 
Negot1at:ons fo"!" publicat10n were underway and it was hoped t o have the 
cr..).:,o oect_ons rea-..y for d lstrib1...t1on ith ' n the 1ear (1961). He 
menLone also a re 5iondl c r:,ss - sect' on p r epared by ïmperial 011 
Limite , extend~ng from Victoria, B r iti h Columbia to Calgary, Alberta 
wh1ch ;;howed a:l availab e geobgical and geophysical data. Thi s large 
cro::,"-"ection ha been diap-ayed at the A.S.P.G. - A.A.P.G. meetings 
in Bantf rn l 96J. In .:- efe r ence t o th e sect10n in the report on the need 
for coope rac: .:,n becween geo~0 51oto and phys1cists 1n struc t ral studies 
D :r . Utfen th o·-gLt it w a3 engi neers rather than phys1ciscs with wh1ch 
tLe geolo 51;;c needed :c cooperate. St· ie::; su.ch a3 thos e ment10ned 
·,vere :::- eall1 app.i.ied :::-esearcn anJ the p re phys1c13t t end ed to lose 
1nterest 1n th em ar:d n'.)t ca:::-r thr,:mgh. He w·ondered w hy King 
Hubbert 1

::, excel: ent w:.:>rk on scale models h ad not been f oll ow ed up; no 
great amoLnt of mathemat:cal training v..as r equ ired for su c h studies. 
The University of We a tern Ontario offered a course in geolo gy and 
ph s~c::, tt:.at :mld d eve~o p men i o r th ' s type of research; ' t attracted 
fe"" stud.en::.,; and tl:.ose w ho :!1d t ake it usuall}' e i ther gave up geology 
an::l. w e nt _n t a p ur e phys i c::, and chemiser;, or having faile::l. through 
inab1hty to hand ! e the mc1themati c s, w e nt mm straight geo ogy. Dr. 
Foiins bee a:1d Dr. Oku:itch mentiane d ~hat .t.mila r cours e s in geology 
dn pL y::,ic" w e r e offered at the Univer6 ... ~Y of Br:tis _ C o l umbia and 
he Un1ve r,L~y of Alberta "'1th m ch th e ::,ame r e E11it. 

The S· bcommittee ::;n M ineral Depos its :r e vi e w .,, c urre nt 
r e:::,ea rch 1n Canc1da in th1::, fie:d. Ab::mt '.:\l\o-thirds o:t t;h e projec ts are 
marnly d e sc.r:pLv e . one-qudrte::.- · eal w:th the m1ne rabgy and para
gene,,.cs oi ::,pec1Lc o .c e,, and. G.istr1bunon of contained trace elements 
dnl .1:,0topes . and tL e :::- emd1n1n5 10 pe r cent r e late to geochemistry 
cl.na ore gene 51.-:l. Ra the r Lmi~ed ::::- e "earch o n i ndustrial m inerals 
mcludeo stud1es of gypoum and anhydrite d epos it:; and on the natur e 
anct or igin of deletericus mate ri a ls 1n gravels , sands, l 'me s t one s , 
etc . ::,ed 1n concrete aggregates br : cks and o~her str uctural 
mater ial::,. Cu.cr e nt proJects by the Ge;}log1cal Su rve y of Cana a include 
::,tudv of Canad:ar. urann .. m deposits , :.:- on deposits fluorite , bar ite and 
berylh:.1m placer d epo si~s of the Klondi ke and che preparat1on of 
metallo5en1c maps 0 1: Canacia. Research on geochemi cal prospecting 
wd::, carr:ed o· tin a large area :n nortl:.western Onta r io and 1n a more 
re~n~cte l area of northeascern New Brunswick. Studies of th e geo
chem1 tr ·, of tLe l ead-zlnc-c opper deposits of Bathur st, Ne · · Br nswick, 
of pegmatue s 1n the o rthw e st Te rrito ries and northern Manitoba and 
of t}_ e LoVv er Cretaceous sed1mentar rocks of Alberta continued. 

S ggeste 1 p ... 03ects inc l ude a c omprehen.sive study of the 
Porc '.lp.1ne - K1rklanJ Lake gold m ... ning d1striL,c , stud1es of ore-f;) rm1ng 
p roc e ::,::, e::, operanve ac or nea i h e vace r-land inter ace , bas i c r esearch 
on the formatrnn of m i nerd: eposits, and the collec ti on and preservati on 
o · reprebentative samples from ope rating m ine s f or .future study. The 
report c ite,, .Le hlgh p r:}porc · on of Canad1an papers p ublish ed in 1960 by 
the International eol og1cal Cong r es s (10 percent o all, papers on 
m ineral depo.s1ts ) and m Ec onom ie Geology (15 pe r cent) as evidence of 
the activity of Canad::.an ge.:, l og s::s in the fi eld of m ineral d eposits. The 
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report concludes with a plea for more review t ype papers and 
suggestions as to how experienced, senior economic geologists might 
be induced to prepare them. 

In presenting this report Dr. Jolliffee mentioned that 
Canada' s metallogenetic map 3 exhibited at the International Geological 
Congress in Copenhagen had compared most favourably with those of 
other countries. ïn rega:ëd to the need for more review papers , . 
the E_conomic Geology· series of the Geological Survey w·ere, 
in a sen se, review paper s on various metals and minerals , particularly 
if they include a good section on geochemistry. 

The Chairman remarked that a large number of the 
delegates at the International Geological Congres s were Canadians 
which explained the high percentage of Canadian papers on ore deposits. 
Dr. Folinsbee suggested that because a large proportion of the world 's 
mineral production is Canadian and more new deposits are being 
found here than in most o ther countries, Canadians should be 
contributing a large number of papers on economic geology. Dr. 
Langford comment ed that most paper s on econ omic geology were 
descriptive and mere statements of experience; they were nota record 
of true research. Much of the controversy on the origin of ore deposits 
was caused by a number of theories not supported by satisfactory 
evidence. Dr. Gussow suggested many students of ore deposits were 
forgetting that conditions at the time some of the deposits formed wer e 
entirely different from th ose of today; in addition most deposits have 
been subj ec t ed to one or more period s of metamorphism. 

Dr. Wilson sugge sted that action be taken on the 
recommendation in the report (Pt. I, p . 52) that representative samples 
from operating mines in Canada be collected. As shown by the 
questi onnaire sentout in connection with the r ecent symposium of the 
Canadian Institute of Mining and Metallurgy ;:m Can a dian base metal 
mines, most of the operating mine s have little knowl edge of the 
minerals or trace elements in their ores 1. The Provincial 

1 Symposium on Occurr ence s of Ma ssive Sulphides in Canada: B ull. 
Can. Inst. M ining and Metallurgy , Feb. 1960, pp. 75-98, and 
March 1960, pp. 128-156. 

Depar_tments of Mine s should be the agents re sponsible for the 
collection and storage of the sample s. Dr. Hedley said it would be 
difficult to collect mat erial of this kind and wh en collected, storage 
would be a problem. Dr. Denis considered the scheme would not be 
feasible because little cooperation could be e x pec t ed from the mining 
industry and sample s that the mines were compelled t o collect w ould 
be of doubtfol value. Dr. McAlliste r thought single samples of mill 
feed would be of little use; hand specimens would be needed because 
mineral associations w ere as important as composition. D r . 
Folinsbee exp r essed doubt of the value of mill ieed samples because 
of contamination d uring crushing etc. of the or e. Dr. Jolliffe suggested 
that in view of the obvious differences of opinion among members, 
ac tian be postponed for a year. In the meantime , the Subcommittee on 
Miner al Depo sits w ould study the mat ter fur ther, including, in particular, 
how the sampl e s m ight be collected and pre served. 

Dr. Graveno r stre s sed the importance of industrial 
minerals in our economy, mentioning in particular silica sand, 
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kaolinite, brines containing sodii.;.m, magne sium and calcium chlorid e , 
clay and shale , sand and gravel, gypsum, etc. There was room for 
more research on the formation of such minerals which would in turn 
help in finding new deposits. In reply to a query from Mr. Francis 
the Chairman said the Geological Survey -wasmaking some broad studies 
on indu3trial minerals and probably should do more. However, detaile d 
studies of individ · al deposits, or of potential producing areas , are mor e 
the concern of Provincial Departments . 

The Subcommittee on Mineralogy , Geochemistry and 
Petrology point s to th e number of research probl ems under 
investigation as evid e nce that these fields of geology are flourishing . 
This in turn is the rE; s1 1t of increasing financial support over the past 
10 years from a Nati on increasingly aware of the important part that 
research plays in tr..e d evelopment of it s natural resources. There 
fo ll ows a review of c u rrent re search in the se fields, province by 
provinc e , ba sed la :::-ge ly on l etters from m embers of the subcommittee. 
In conclu sion the report s ~ ggests that the question of why many 
Can adian geologists p b ~i sh the ir be st scientific papers in United States 
pub lications should be discuss ed and reported on by t he National 
Advi so ry Commi ttee . 

In dis e us sion of the report the Chairman asked if the 
mass spectrometer had r eached the poi nt of being standard equipment 
in most universities. D rs . ravenor, Folinsbee and other members 
emphas iz ed its great co st and the staff and servicing required, and 
agreed it was a highl v s pec ial ized piece of equipment. Dr. Uffen, 
stressed that many equally important fields were being neglected, one 
be1ng silicate chemistry at high tempe ratures and pressure s . 

T h e Subc ommit t ee on Stratig r aphy , Palaeontology, and 
F~ssil F u el s reviews current research in these fields and reports an 
inc r ease in the numbe r of p r ojects underway. Tables indicate the 
institutions and a gencies where these p roject s are being undertaken and 
their geologic a n•:l geographi c d istribution. Researches suggested by 
subcommittee members include detailed study of Middle Ordovician and 
Uppe r Ordovician faunas of the Great Lake s a r ea , study of Palaeozoic 
colonial corals and their stratigraphie distribution, and the 
development of meth ods th a t will a llow geologists to make g r eater use 
of the strati graphie sign ificance of fo ssils in th e field. 

Re s ea r ch in petroleum geol ogy by industry is be i ng done 
b y mo s t of the maj o r oil companie s b ut informati on about it is limited 
and very little of the r e sults is p u blished. Consulting geologists are 
also ca rrying on r esea rch on the same o r similar problem s as industry, 
and the r esult of m u h of it are published. In recent years in 
petrol eum geology i n Wes t e rn Can ada emphasis h as been p l aced on 
means of finding carbonate r e servoi r s. This entails a n understanding 
of the tectonic c ontrol in itiat i ng the sedimentary deposit that becomes 
the r eservoir, a kno -·le d ge of th e shape a nd lithologi e varia t ions 
expected in the r ese rvoir and the actual t extura! variati ons that affect 
po r os ity and permeabili ty of variou s par t s of the reservoir. Sorne of 
the p rojects curre n tly in p rogr ess b y c onsulting geol ogists in Calgary 
a r e outlined. 

The r epo r t concludes with general discussion of 
research i n the universities. It is s u gge ste d that more scholarships to 
promote gradu ate research are needed and that more funds to support 
grad ate research in the field would be helpful. 
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In discussion of the report, with reference to maintenance 
of contacts between the universities and the Geological Survey (Pt. I, p. 
75 ) the Chairman said university professors were always welcome to 
visit Geological Survey field parties. Many had and he hoped would 
continue to do so; he was sure they would be welcomed also by 
Provincial field parties. Dr. Okulitch mentioned as particularly 
welcome, a gift of $7, 500 to Canadian universities from the Shell Oil 
Company for support of university students collecting mate rial for 
gradua te thesis work. Dr. Folinsbee pointed out that gradua te students 
had the opportunity also of gaining field experience while employed on 
geological field parties of government and the oil industry and that this 
experience was as valuable or perhaps more valuable than working on 
their own. 

Dr. Uffen felt the major contribution of geology to 
knowledge had been and would continue to be its contribution to man's 
concept of time. Basic geological research should be beuilt around this 
and not diverted to finding ore deposits and oil and gas accumulations. 
He suggested that altogether too much emphasis was placed on such 
economic applications and not enough on development of fundamental 
concepts which, in the end , w ould pr ove more valuable to man than the 
restricted applied approach stressed so much at this meeting and by 
geologists in general. We need to keep the fundamental aspects of 
research ever t o the fore and not be led into bypaths. Other members 
agreed but pointed out tha t it was plea sant to have "fringe benefits" 
accruing by obtaining practical results from research. Dr. Okulitch 
said the demand was for geologists who will apply their knowledge to 
useful purposes and the universities were called upon to turn out such 
men. Dr. Uffen did not consider that this wa s, or should be, the main 
function of universities. 

The Subcommittee on Scholarship and Research Training 
reports on its efforts to initiate a series of lecture tours whereby 
specialists in different fields of geology would visit Canadian universities 
for a series of two or three lectures. The need for s u ch a series, 
selection of lecturers, spansorship , and financing is discussed. The 
Geological Association of Canada was approached to or ganize and 
sponsor ' such a series but decided that, for the present, it could not 
handle the administrative and sec retarial work involved. The report 
emphasizes the need, and recommends that efforts be continued to have 
the lecture series initiated. 

In disc u ssion of the report, Dr. Gussow expressed 
d~sappointmènt that the Geological Association of Canada had not 
welcomed the opportunity of sponsoring the visiting lecturer project. 
Secretarial staff was not essential; the American Association of 
Petroleum Geologists Distinguished Lecturer tour was handled by a 
committee whkh organized and looked after the whole tour. There was 
general agreement among members that the Geology Division, Canadian 
Institute of Mining and Metallurgy was not a suitable organization to 
sponsor such a tour . Dr. Okulitch suggested that too man y visiting 
lecturers were disturbing to, and imposed a financial burden on, geology 
departments of universities and that two a year should be a maximum. 
Drs. Uffen , Edmunds , Folinsbee and several other members remarked 
on the success of the 1961 Maritime tour and suggested that the 
Committee should at least record its support of the project. The 
Chairman , in response to a query, said that if the universities took the 
initiative and requested specific speakers from among officers of the 
Geological Survey , he thought the Survey would be prepared to send such 
men on lecture tours and pay their transportation, although, to avoid 
any man being absent too long, a tour should be divided with one man 
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covering the east, and another the west. After further discussion, 
the Subcommittee on Scholarship on Research Training was asked to 
continue to sponsor the lecture tour, on a limited scale, until such 
time as the Geological Association of Canada would be prepared to take 
over the project. 
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REPORT OF THE SUBCOMMITTEE ON 

PLEISTOCENE GEOLOGY 

Pre sented by C. P. Gravenor 
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- Geol ogical Survey of Canada , 
Ottawa , Ontari o. 

- Ontario Wate r Re sources Commission, 
To r onto, Ontario . 

INTRODUCTION 

Act"vities in the fields of Pleistocene, engineering and 
ground-water geology dur ing the pas t year were highlighted by symposia 
bringing together engineers , geologists and so : l scientists, by 
extensive mapping programs , and by ma rked inc reases in re search in 
all spheres of ground-water expl oration and development. 

In the spring of 1960 a symposium entitled "Soils in 
Canada" was organized by R.F. Legget , National Research Council and 
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sponsored by Sec tion 4 of the Royal Society of Canada 1 . The purpose 

1 So ils i n Canada - Geological, Pedological and Engineering Studies, 
Edited by Robert F. Legget; Royal Society of Canada, Special 
Publication No. 3, 1961. 

of the symposium was to present general papers on the geology, 
engineering , and pedological characteristics of the surficial materials 
found thro ghout Canada. The symposium was most successful; it 
served to illustrate the interrelationship between the three disciplines 
and pointed up are as of research that c ould be st be handled by a joint 
approach,. In a similar vein , the 14th Canadian Soil Mechanic s 
C onfer:rence which as held in Niagara Falls brought engineers and 
geologists together to discuss common problems. 

Although the overall picture is encouraging and research 
activity is at an all-time high, there is no reason for complacency -
e s.pecially in the fi elds of ground wate r and engineering geology. A 
review of current projects indicates that many of the engineering 
geology project s are be ing sponsored by non-geological organizations -
e pecially the National Research Council. It is also noted that over the 
past hve years no grants to research have been recommended by the 
National Advisory Committee in the fields of engineerïng geology and 
ground water. Inde ed , for the past five years only six per cent of the 
grants have bee n made to support P l e istocene and geomorphology 
tudies. Und~mbtedly this is d u e in pa rt to the fact that many such 

st dies involve fie ld work and the grants are insufficient to cover large 
expenditures for projects of this type. 

A questionnair e was sent to the members of the 
Ple istocene s bcommittee to obtain their opinion on what might be done 
t st·m late research in engi neering geology and ground water. As 
m i ght be expec ted, there were as man y id e as as geol ogists on the sub
commi ttee. There w ere , however, several are as . of general agreement 
wh1ch follow: 

(1) The re is a need to inform students of the possibilities 
in the fields of Ple istocene , e ngineering and ground-water geology and to 
encou rage students to undertake graduate studies in the se fields, More 
fund s are urgently neede b the universiti es to sponsor students 1n 
the~e fields of research. 

(2) The re is a need for more university departments to 
recognize the importance of e nginee ring geology and ground - water 
hydrolog and to offer adequate curricul a in the se fields. 

(3) D r. Kupsch , University of Saskatchewan suggests 
thal funds granted on a projec t bas is be held in trust by the institution 
involved until a suitable student can be found to aid in the project. Dr. 
Kupsch 's complaint 'Jl/ll:h the present system is the short time interval 
between the confirmation of the grant and the end of the school term. 
Many students accept other offer s rather than wait until the grants are 
confirmed. Thus, if the grants could be held over in trust the likelihood 
of finding a suitable student would be much better. 

(4) Seve ra! members of the s u bcommittee have 
requested an up-to-date list of research projects that have been 
suggested in past years but net acted u pon. This list will be compiled 
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during the year, circulated to members of the subcommittee, and a 
priority listing submitted to the next annual meeting of the National 
Advisory Committee. 

(5) Almost all members of the subcommittee recognized 
the shortage of funds available in the form of grants. 

Several members of the subcommittee from both 
universities and government agencies have suggested that the National 
Advisory Committee - through the recommendation of this sub
committee - suggest certain projects that might be carr i ed out as joint 
research programs involving government agencies and universities, 
supplemented with some aid from the National Advisory Committee. 

Such cooperative projects should be of more than local 
application. For example the following two program are of a type 
that might be considered for joint participation: 

(i) Ground water studies of sedimentary units which 
cross provincial boundaries where the results of 
such a study have application to two or more 
provinces 

(ii) Application of surficial: maps to engineering projects 
in particular in highway location and construction. 
One such program is now underway in Ontario with 
the use of soi! maps. Items such as the determination 
of the variability of engineering characteristics 
w ithin geologically mappable units require attention 
before surficial geology maps can be effectively used 
for engineering purpose s. 

If approval in principle is given to this proposa!, 
concrete proposals for joint projects will be presented for consideration 
at the next meeting of the National Advisory Committee. 

CURRENT MAPPING AND RESEARCH PROGRAMS 

The following is a brief summary of the mapping and 
research programs which have been carried out b y surveys, research 
institutions and uni ver sitie s dur i ng 1960 - 61. 

Yukon and Northwest Terri t or i es 

Work in the Northwest Territories was marked by two 
major expeditions , one the Jacobsen - McGill Arct i c Research 
Expedition, and the other sponsored b y the Department of Mines and 
Technical Surveys. 

The Jacobsen- McGill Arctic Research Expedition is a 
joint undertaking of McG1ll University and Dr. G. Jacobsen of Montreal. 
The aim of the expedition is " to i study the evolution of the mountainous 
and strongly glacierized and glaciated area of the central part of 
western Axel Heiberg Island" . Several Canadian government 
agencies are sponsoring this project includmg the Photogrammetric 
Research Branch of the National Research Council, Geographical 
Branch of the Department of Mines and Technical Surveys, Royal 
Canadian Air Force, and Meteorological Branch of the Department of 
Transport. The 1960 party consisted of 27 members 
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and involved several s cientific disciplines including glaciology, geo
physic s ( seismic and gravity) , geology, geomorphology , méteorology, 
bot an y, and engineering. 

Glaciological investigations involving measurements of 
accumulation, ablation , surface velocities, pressure waves, vertical 
temperature measur ements (to d epths of 10 m.) and ice thickness 
(seismic and gravity) w e r e made on three glaciers: "Hugh Thompson 
Glacier" , " White Glacier" , and " Baby Glacier". Ge omorphological 
studie s on the morainic deposits and marine strand line s were carried 
ou t b y the Geographical. Branch. The expedition was continued in 1961 
on a somewhat reduced scale. 

The second major expedition was the Polar Continental 
Shelf Project. This projec t which was initiated in 1958, involves a 
general ge ological and geophysical investigation of the polar continental 
shelf area. T h e s cientific pe rsonne l have been draw n from the 
B ranches of the Department of M ines and Technical Surveys. 

E xte nsive surf' cial geology mapping p roj ec ts in the 
No rthwest Te rritorie s have been car ried out b y the Geological Survey 
of C a nada . Reconnaissanc e mapping of Banks, Victo ria and Stefansson 
Islands was started in 1959 and completed in 1960 . Evidence for three 
and po ssibly four glaciations was found on Banks Island. Other mapping 
ope rations were carried out i n the Back River area and in the Klondike 
place r mining d istrict of the Yukon. It is hoped that the Klond ike studies 
will extend the life of the plac er m ining industry. 

Mo r e s pecific studie s in th e Northwest Territories 
i nclud e a s tudy of ground-wate r ge olo gy of permafr ost areas in the 
Mackenzie District b y the G eo l ogical Survey of Canada, evapo
trans p iration studie s at Norman Wells by the Ontari o Resea r ch 
Fo ndation and the Nation a l Re s e arch Cou ncil , ablation and geophysical 
studie s on Gilman Glaci e r , N ort h E lle s me r e Island , soil mecha n i c s 
s tudi e carrie d out b th e National Re s earch Council on the Inuvik 
townsite , and a n e nginee r·ng geology stu y of possible dam sites along 
the Yuk o n R ive r b y the G eological Surve y of Canada . 

A thorough study of p ing o s and orient ed lakes i s being 
car ried on b y J . R. Mac ka y of the University of Briti sh Columbia. Dr. 
M acka ' s pr oj ec t include s a i:,tudy of the characteristics of the lake 
d eposits on which p ingos occur and a q u antitative treatment of changes 
in climatic - pe rmafrost e gime as they affect p i ngo f ormati on . Dr. 
Mackay is also maki ng a Fourie r analysis of the meander sys tem of the 
Mac kenzie Riv e r . H is wor k is be ing sponsored by the Geographical 
B ranc h , Department of M ines and Teï:::hnical Surve y s. 

Alberta 

P l e istocene s udies i n Alberta during 1960 w e r e carried 
out b y th e Re e arch Council of Alber ta and the Geological Survey of 
Canada . Mapping programs b y the Research Cou ncil of Alberta were 
c arrie d out in the Co r onat i on area of ea s tern Alberta, the Edmonton 
and C algar districts, and a start was made on the mapping of the 
C y p r e ss H ills distric t i n s outh easte r n Albe rta . Mapping of the Fernie 
distric t was completed b y the G e ological Su rvey of Canada a nd a start 
was mad e on the mappi ng of the Lethbrid ge district. Seven distinct 
tills are known to exi t in the Le thb ridge di stric t and the se h ave been 
s u b j ected to fabric and compo sitional s tu ies. 
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Ove r the past few y ear s the Research C oüncil of Alberta 
has spons o red a he l· copter program to map the so il s and surficial 
geology of no r thern Alberta. During the 1960 field season about 50,000 
square miles we r e mapped in extreme northwestern Alberta. This 
r econnaissanc e mapping program will be completed in 1962. 

S t di es on the Ath abasca glacier which are being carried 
on jointly b th e Geophy·sics Department s of the Universit i es of Alberta 
and B ritish Columbia w e re continued d ur ·ng 1960. T h e project includes 
drilling through the i ce b y the h ot - point method , seismic and gravity 
measur ements, de t e rmination of fl ow rate of the i ce and ice tempe ratures. 
This p r ogr am is be ing sponsor e d b y the Na tional Resea rch Cou ncil. Last 
season the Rese arch Council of A l berta attempted to drill hales through 
the glacier with a cable tool rig. Th r ee hales w e r e p roduc ed b y this 
method , but unfortunate ly the ice condi t i on s w e r e such tha t e rig could 
not be easily moved about on the i ce and 1 e n ce , whil e th e method p r oved 
successful, the l ocat ions of the h a l e ,; w ere no t "deal, 

Grou nd - w a t e r stu.Jie s b y the Re search Council of 
Alberta have been d i vided i nto regi on al gr~u nd -water r e s ource p r ograms 
and research p rojects on var i o u s phase s of the migr a tion and recovery 
of gr ound water und e r a w ·de var i ety of co:'1.dition s . Several r e s earch 
projec ts have bee n i nit iate d t 0 stu · y th e fund amental char acteristic s of 
water - containing alluvial gravels i n varia s parts of the P rovince. 
Such gravels offer one of the b e st hopes for th e development of high
capacity wells in the P r ai r ie P rov i nce s and a full und erstanding of their 
hydrologi e pr ope rties is e s sential. O the r studies invol ve a survey of 
the variation in chemi cal q u a lity of gr oun water in Alber t a and a 
study of permeab ili t y va riat i on s in the Edmonton formation. Ground
water geophysical operati ons by the Re s earch Cou nc il of Alberta have 
i.n volved se ism ic and res i stivity s urve s and a m inor program on 
correlation of ea rthq ake data with c h anges in ground - water level as 
noted iri a netw ork of a toma t i c w a t e r-level r ecorders. 

British Columbia 

As ide from one mapp1ng p r ogram in the Nicola map
area by the Geological Surve y of Canada , am s:te studies by the 
Br i tish Co l umbia Department of M i ne s, a nd bore-hole investigation in 
the western part of Vancouver City b y W. L. B r ow n , there has been 
little activity in British Columbi a ove r the past year. In the Nicola 
area evide n ce has been found f or t · o major glaciations separated by 
an inter gl acial i nterval mar ked b y 7 5 fee t oi s ilt, sand and g r avel and 
v egetal remains. 

A g r ou nd- water sur vey of the East Coast of Vancouver 
I sland between Nanaimo an Campbell R iver w a s made by the 
Geological Surve y of C anada . 

Manitoba 

Activit ies in Manitoba were marJced by one Pleistocene 
study in the Winnipeg district by a graduate student at the University 
of Manitoba, a ground-water survey of the Red Deer River basin by 
the Geological Survey of Canada, and an engi neering study of Kelsey 
Generating Station by t he National Re search Cou ncil. 

The Kebey enerating Stat· on of the Manitoba Hydro
Electric Board on the Nels o n R iver is situated in an area of spotty 
permafrost and studi e s are being made on dyke movements, ground 



- 24 -

temperat ures, and climatic and dyke performance under difficult 
natural conditions. 

Maritime Provinces 

Only a few projec t s are underway in the Maritimes, 
mostly b y the Geological Survey of Canada. 

One-mile mapping by the Geological Survey of the 
surficial deposits along the St. John. River between Edmundston and 
Frederi cton has been completed. Other mapping programs by the 
Survey include the mapping of the Rus tic o are a on Prince Edward 
Island and a study of the marine shoreline and shore deposits from 
Trinity Bay to White Bay and on the Burin Peninsula, Newfoundland. 

Reports fro m Nova Scoti a indicate that aside from minor 
grou nd -water and surficial studies very li ttle has been accom~ished 
during 1960. How ever one significant step taken in recognition of the 
ground-water problem is the i nstitution of proceed ings to have 
compulsory lic ens ing of all water w ell drillers, and to make it 
mandatory that wells be pr operly logged and reported to a central 
agency - probably the Nova Scotia Department of Mines. 

Aside from the ground-water work of the Nova Scotia 
Department of M ines , only one ground-water survey was made in the 
Mar itimes, that b y the Geological Survey of Canada in the Moncton 
area of New B runswic k. 

Ontari o 

Four government organizations and three universities 
are active in Ple istoc ene and ground-water studies in Ontario. The 
Ontario Water Resource s Commission reports that some 56 ground
water inve stigations w e re carried out during the year; most were fairl y 
extens ive surveys i nvolving exa mination of the local geology. Pumping 
tests and the determination of a quifer characteristics resulted from 
numerous well explorati on p r ograms financ e d by the Ontari o Water 
Re sources Commi ssion. In addition, the O. W. R. C. completed five 
regional water r e sourc e s surveys on a county basis. The importance 
of ground water in Ontari o is reflected in the fact that a total of 7,457 
records were filled in 1960. 

Ple i stocene mapping p rogram s by the Geological Survey 
of Canada wer e carried out in northwestern Ontario (Roads to Resources 
pro gram), Trenton, and O ttawa areas. Mapping of the B rantford are a 
..vas carried out by the O ntario Department of Mines. A project to 
elineat e glacial lake beaches in Wentwor th County was initiated by a 

graduate student at McMaster Universi ty . 

Studi e s of the mineralogy of sands in O ntario were 
continued by the Ontario Re search F oundation. Another program by 
the same organization involves study of the calcite-dolomite content of 
sands to a id in unravelling the history of the Wisconsin glacier. 

A large number of Pleis toc ene r e s earc h p r ograms are 
being carried out by the universities and government agencies in 
Ontar io. Examples of these are the study of the Pleistocene sediments 
along the Unive rsity Subway Line in Toronto; continued lithological and 
stratigraphical studie s on W isconsin drifts in southern Ontario a t the 
Univer sity of Western Ontario ; geochemical prospecting studie s in 
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d rift-cove r ed areas, also at the Univ e rsity of Western Ontario :; and 
m ineralo gical stuciie s of some tills in Scarbo rough t ownship , at the 
University of To ronto. 

One of the mo r e glamorous projects in the Ontar i o 
r egion is that be i ng carrie d out by th e Great Lake s Institute. Dr. 
R. E. Dean e of the University of To ronto reports that his main 
i nte r e st i s ·n the bo t tom s edime n ts a nd that th e P l e istocene history 
of the lake bas ins · s written in the sedim e nts , o r lack of sediments, on 
the lake floor. The Institute has sampEng and Sc u ba diving equi pment 
to examine the bott m sediments . 

Ouebec 

M ost of the w o r k one in the P rovince of Q u ebec ov er the 
past y ear has been in the fi eld of groun - w a t e r geol ogy and hydrology. 
Seve ral m inor P l e is t ocen e ge ological stud i e s have been made in 
conjunction w 'th the ground-wat er p r ogram s . F ifty ground-water surveys 
in 27 counties w e re carrie d out b y- the Q u e bec Depar tment of M ines. 
These studie s involved geo!ogical mapping of t e areas concerned -
usually of the P l e istoc e n e - and c onducting hydrolo gical tests t o assess 
the potentialities of the -..vater - bearing formati on. 

T h e eol ogical Surve1 of C anada con cte d three ground
w ater surve ys in Q u e bec - one ·n the O ttav,:a-Hu~l are a of Ontario a n d 
Que bec , the s econd i n the St. J ean map-area , and the thi r d in the 
Vaudreuil map-area. 

O t _er w ork in O u ebec ha ;:, been carri e d out largely b y 
th e staff and g:r-adü a t e tu e nts a t M c ill Univ e rsity and MacD onald 
C ollege. D r . J . A. El on of Mc Gill Univer sity is studying the de 
gl aciati on and sed -level fluctuations i.n the St . L awr ence Low land, an,d 
the or i gin , nat· re and p ·~ opertie · of til l . A stud1 of the l an form · and 
surficial epo oi ts i n the o::rtL R iver V 11.e y, Q u e bec , is being carried 
out b y J . T. P a rr as a P h . D . the sis p::rJ ject. 

One of the mo r e int e , e ,., :ng p roj ec t& at Mc G i ll Unive rsity 
involve s the e L ect of chem ·cal ada;tive .J on the pe r meab ïity of soils. 
To make this s tudy, a spe cially built pe meameter ha s been cpns t ructed 
which c ontrols the opac i n of oriente , purified clay pa rticle s ; fluid 
und e r pres s· r e can be ·n u c e to fl ow 1n a dir ec tion paralle l to or 
pe r pend~cular to the o rientation of the particles . In pa rt this s t ud y 
appears simi~a r to a P l:. D . the s ·s p roJec t now near c omple ti on in th e 
Departm e nt of C ivil E ng:;,nee ring a t fr1e Uni ver sity of Albe rta. This is a 
broad field, ië w ever , and r es lts w;;.11 have far - r eacning effec ts on 
applied studi e in the field of petrole m r e s e rvoir e nginee rin g, land -
s lid e invesdgatlons, s o'l s and _way r e sea r ch project s, and a ho st 
of othe r related p rob em s w hicll have to d o with t e m igrati on of wate r 
througL soils and rock ::; . 

O ther st die s at Mc Gill U n ive rsity include a comparative 
study of aeolian san · grains from H u ngary a nd Sask atc h e :v;• an , photo
geol ogical study of part of the Canadid. Shi e : i n northern M anit oba , 
ge omo rpholo gy of anorthosite s, so ' l stn,ctur e s a nd inte r particle 
forc e s and their r elation to soil propertie s and characte ris tics, and 
study of pe r mafro,,,t and f r ozen so'l w 1tt_ r egard to b as ic p roperties and 
characteristicb. At MacDonald College s_. m ·1ar stud i es on the wat e r -in

clay s stem are being m ade. It is indee e c ou :::-agi ng to s ee this 
th orough approdch b e ing mad e on the prope rtie of clay minerals ; the 
r e sults of this w ork will aid in the 1....nd erstanding of fundamental problems 
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m geology and engineering. 

A glacial map of Ouebec, compiled at Laval University, 
has been published recentlyl. The map indicates striae, eskers, groups 

1 Glacial Map of Que bec, 1 i nch to 32 miles; Dept. of Geology, 
Université Laval , Quebec City, 1961 ($2. 50 per copy). 

of drumlins, boulder tr ains , occurrences and e l evations of glacial
marine sedime nts, and occurrences of varved sediments. 

Saskatchewan 

Activities in Saskatche wan during 1960 were marked by 
an inc rease in quantitative ground - water studie s. Three provincial 
agencies are actively engaged in the Saskatchewan ground-water 
program: S askatchewan Research Council, Sa s katchewan Department of 
Agriculture, and the Saskatchewan Department of M ine r al Resourc es. 
During the y e ar the first ground-water report was published, the first 
hydrological investigations mad e , and the first investigation of ground
water exploration for towns was inttiated. 

The Sa s katchewan Resea rch Council is involved with the 
research aspects of ground-wate r development and in 1960 completed 
the field work necessary for compil ation of hydrogeology maps 72 I and 
H. These mappi ng p rograms includ e studies of glacial deposits, 
bedrock and bedrock topography. Whe re bedrock aquifers occ u r, their 
grou nd-water probability is also i nve stigate d . Resistivity studies were 
us ed by the Saskatchewan Re s earch Council to d elimit a know n aquifer in 
the Tow n of Wadena. Hydrolo gical studies of a quantitat ive nature were 
started in 1960 and the buried Yellows ton e Valley aquifer was drilled 
and p u mp te sted. T ritiu m investigations w e r e als o started to determine 
the age of gro· nd water .and , consequently, the time nece s sary for 
recharge. 

The G eol ogical Surve y of Canada wa s also active in 
Saskatchewan over the past y ear. The y completed the field w ork for 
the compilati on of hydrogeology maps of the area south of Saskatoon, 
and c onduc ted a grou nd-wate r inventory investigation in the Saskatoon 
area and the Weyburn area, as w e ll as carrying out an expl oratory 
drilling p ro gram i n the bu ried M issouri Valley. The Geological Survey 
has also installed 6 observation w ell s with automatic recor ders in 
Saskatchewan. 

F urther field mappi ng of Plei stocene depo s it s was 
undertaken b y the Sa s kat chewan Resea rch Council in a systematic study 
of surficial d epos ·'ts i n southe rn Saskatchewan. .Among the are as 
studied were Regina, Willowbank area, Great Sand Hills area and Last 
Mountain area. T o aid i n the search for buried valleys drift isopach and 
bedrock contour maps were prepared for the Kindersle y area. 

Walter Kupsch r eports that "A conference on 'Buried 
Valleys' organized by the Re search Councils of both Saskatchewan and 
A l be rta and held in S as katoon, can only be described as very successful 
in that it aided greatly in assessing the characteristics of such valleys, 
how to locate them by geological and geophysical means, and in 
correlating the courses traced so far from one Provinc e to the other. 
As knowledge increases it should be possible before too long t o show on 
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a regional map the drainage of the Prairies before the advent of 
glaciation. " 

A long-range project to study early post-glacial ground 
wind circulations of North America as revealed by anchored dunes and 
other indicators was started at the University of Saskatchewan. 

Several publications record the work of the Saskatchewanc 
group during 1960. One of these that will be of interest and value to a 
large group of scientists is a map showing the physiographic divisions 
of Saskatchewan. 

Summary and Conclusions 

After reading the impres sive list of Pleistocene, ground
water and engineering geology research projects being carried on in 
Canada at the present time it is difficult to believe that fifteen years 
ago there was almo s t no research being done in these fields. Much, 
however, still needs to be done, e specially in the fields of engineering 
and ground -water geology. There is a need for universities to play a 
more active role in research in these fields, and intleed they should 
provide leadership. There is also a need for more funds to sponsor 
graduate students and it is poss i ble that the funds should be provided in 
such a way that the y would not have to be used immediately. 

One way in which some of the larger, more e~pensiv.e 
projects could be carrie d out is through the cooperation of government 
agencies, universities, and the National Advisory Committee. It is 
requested that consideration be given to this proposa! so that the sub
committee members may have the opportunity of suggesting suitable 
re search program s at the next annual meeting. 



- 28 -

REPORT OF THE SUBCOMMITTEE ON 

PHYSICAL METHODS 

APPLIED TO GEOLOGICAL PROBLEMS 

Presented by R. J . Uffen 

Member of Subcommittee 

R. J. Uffen {Chairman - University of Western Ontario, 

J. E. Blanchard 

M. B. Dobrin 

R. M. Farquhar 

H. W. F l eming 

G. D. Garland 

F.S. Grant 

J.A. Jacobs 

L. W . Mo :::- le y 

H. D. B. Wils~n 

London, Ontario. 

- Dalhousi e Univer sity, 
Halifax, Nova Scotia. 

- T riad Oil Co. , 
Calgary, Alberta. 

- University of Toronto, 
Toront o, Ont ario. 

- Kennc o Expl orati on (Canada) Ltd., 
Toront o , O ntario. 

- University of Albert a , 
E d monton , Alberta. 

- University of Toronto , 
T or onto, Ontar io. 

- University of B ritish Columbia, 
Vancouver, B ritish Columbia. 

- G eological Survey of Canada, 
O t taw a , Ontario. 

- University of Manitoba , 
W innipeg, Manitoba. 

INTRODUCTION 

The pa s t y ear ( 1960-61) has been one of expanded 
activity i n the applicati on of physical methods to solution of fundamental 
geological p r oblems , bu t of the ir reduced use in exploration. Major 
expans i on s have occurred in the p r ograms of the Federal and P rovincial 
government agencies and of the u nivers ities, i n such fields of 
investigation as the thickness of the continental cr us t , the origin and 
history of crustal rocks , mete or craters a nd regional aeromagnetic 
surveys. How ever , the l u ll in expl oration activity in both the petroleum 
and m ining fi eld s continues, with consequ ent lack of devel opment of 
geophysical instrumentation and a redistribution of technically trained 
people into othe r pur suits. 

New gradu ates of our universities a nd t ech nical 
institutes with adequate training have exper i enced no great difficulty in 
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obtaining pe r m anent employment bu t the p ote nt' a l employ er is more 
selective and mo r e inte r e ste d than eve r ' n a firm fo u ndation in scientific 
p rinc i ples rather than s pec ialize competence. 

G EOPHYSICAL RESEARCH F ACI L I T IES 

Canadian gr duate schools c ont inue to expand 1n size and 
ac tivity . T h e Unive rsity of T oron to announc e d the f ormation of an 
Institute of Earth Scie nc e s; the Univer s~ty of We stern Ontar io expanded 
its geophysics laboratories and increa s e d its faculty; and McGill 
Unive rsity appo i nted D r. L. P . G eldhart as its first P r of e ssor of Applied 
Geophysic s in the Department of M i ning E nginee ring and Applied Geo
phy.sics. He is developing an u n ergraduate curriculum and a program of 
res earch in magne t o-te lluric curr ent s . 

The Nat i onal Re search Council of Canada c r e .ated a new 
section for the E arth Scien ce s in its program of grants-in -aid of r esearch 
to Canadian ùniversities , and increased th e amount of financial assistance. 
The Canadian (N. R . C. ) As sociate Adviso r y Committee on Geodesy and 
G eophysics approve d in principle the Uppe r Mantle P r oject propo s ed 
at the mee tings of the International Union of G e odesy and G eophysic s in 
Helsinki August, 19 6 . As a r e e u lt, the p rograms for seismic and 
geothermal res e arch of the D om inion O bs e rvatory and G e ol o gical Survey 
of C a nada are b e ing accel e rated gr e atly. 

THE U PPER MANTLE PROJ ECT 

A t th e mee tings of the In t e rnational Uni on of Geodesy 
and Ge o physics i n H e lsinki July 25, 1960 the E x e cutive Committee 
e ndors e d a broad program of r e search on ii The Uppe r Mantle a nd Its 
Influence on the Development of t he E arth ' s C rust". T his would 
i nvolve investigation of che o t er l, 000 kilom e t!' es of the Earth, the 
sourc e of the w orld 's natu ral r e sources. The r e s olution e ndo rsing 
the projec t is as foll ows: 

" T h e International Un ion of G e odesy and Geophysic s, 
considering the importanc e of upper m antle studi e s 
for ' nves tigations of solid earth ge ophysics, dec ides 
to unde rtake a broad program of res e arch , including 
among other s the fo llowing subject s: 

( 1) Deep drilling. 

( 2) Development of d eep s e a s e ismo graph s for the 
e x p loration of the uppe r mantle und e r the oc eans. 

( 3) Special studie s of d eep focus ea r t h quake s . 

(4) Magn e tic a nd gravim et ric studies. 

(5) S tudi e s of tee tonie and m agma tic development of 
the c rust . 

(6) T h eore tical studies of phas e changes, thermal 
conditions, equation~ of state. 

( 7) High p r e ssure l aboratory s t udie s of beh avior of 
rocks . 11 
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The Bureau of the International Union of Geodesy and 
Geophysics requested National Committees to submit comments and 
suggestions on how best to achieve the proposed investigations for 
consideration by the Executive Committee at a meeting in Paris, 
January 30th, 1961. To this end the Associate Advisory Committee on 
Geodes y and Geophysics of the National Research Council of Canada at 
a meeting on November 4, 1960 approved the formation of a Canadian 
Subcommit tee for the Upper Mantle ProjecL The initial ,··, 
membe rs of the Subcommittee i nclude Prof. R. J. Uffen (Chairman), 
University of Western Ontario , Prof. G. Garland, University of Alberta, 
Dr. L. W. Morley, G e-.:> l ogical Survey of Canada , and Dr. J. Hodgson, 
Dominion Observatoryl. 

1 The Subcommittee has been enlarged since to include J. E. 
Blanchard, Dalhousie University; W. M. Cameron, Department of 
M ines and Technical Surve ys ; R. E. Folinsbee, University of Alberta; 
T. A. Harwo od, Defence Research Board; J. A. Jacobs, University 
of British Columbia; E.F. Roots , Depa rtment of Mines and 
Technical Survey;;; and C. H. Smith, Geological Survey of Canada. 

At the meetings of th e Bureau of the Int e rna tional Union 
of Geodesy and Geophysic s in Paris, January 31, 1961, the Upper 
Mantle project was approved as a major international scientific 
activity - the project to extend from January 1 , 1962 to December 31, 
1964. It was decided that the Upper Mantle Projec t would be the major 
theme of the next general assembly of the I. U. G. G. in Berkeley, 
California, A , gust 1963 . It is p ropos ed to open the scientific session 
with a r e vi e w of the pre ~e nt state of knowledge of the Upper Mantle. 
D ur~ng th e fo:low:ng ·eek individual associations will be asked to 
organize symposia on spec ific areas of r esearch. At the closing 
gene r a l session, se lected speakers will summarize the results of these ,. 
dise u s sions . 

In the following review of current geophysical wor k in 
Canada, ~twill be seen thai: a great deal of pertinent research on the 
Uppe r Mantl e is a lready u nderway. What is required is that this 
research be accele r a t ed, interpreted and published. 

G RAVITY 

Re gional gravity surveys were originally carried out by 
the Dominion Observatory with stations spaced at intervals of 15 to 20 
miles. Gravity maps with this data are available for about one half of 
Canada. During recent years, observations have been made at closer 
intervals of 6 to 8 miles. This more detailed information will be 
published on a n ew se ries of maps to be known as the 'G ravity Map 
Se ries 1

, having a se a l e of 1 :500, 000 and corresponding to the National 
Topographie Se ries. 

T w e nty-thr ee maps of this new series are now being 
compiled, seventeen for areas in the Canadian Shield in northern Quebec 
ar.d Saskatchewan and the remainder for are as i n the central plains. A 
brief report will accompany each map, giving an outline of the major 
grav;_tational featU(res and thei r geological significance. The first four 
gravity maps of th· s se ries, the Fort George, La Grande, Lac 
Bienville, and Great Whale map-sheets accompanied by a preliminary 
report by J. G. Tanner, b ecame available for distribution in the spring 
of 1961. 
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During 1960 about 1,900 regional gravity stations were 
e stablished at 6- 8 mile intervals in northern Saskatchewan and north
eastern Alberta. 

A number of gravity measurements were carried out in 
a submarine by the Dominion Observatory in cooperation with the U. S. 
Hydrographie Service to test a gravimeter aligned for measurements 
in a surface vessel. These results are now being analysed. Further 
measurements are planned for Hudson Bay using a remote control 
instrument designed for measurements on the ocean floor. 

As part of the Department of Mines and Technical Surveys' 
Polar Continental Shelf Project, the Dominion Observatory m e asured 
gravity at 8 mile intervals at about 400 stations on both land and sea 
ice in the vicinity of Ellef Ringnes, Amund Ringnes, Lougheed and 
Borden Islands in the Arc tic. In addition, about 300 stations were 
observed at much closer intervals to supplement geological studies of 
gypsum piercement domes and to provide detailed information c oncerning 
the ice thickness of the Meighen Island Glacier. The se re sults are now 
un,:ler study. 

The results of tw o regional gravity surveys were 
published by the Dominion Observatory: 

Tanner, G.J. and R.J. Uffen: Gravity Anomalies in the Gaspé 
Peninsula; Pub . of Dom. Observatory, Vol. XXI, No. 5, 1960. 

Innes , M. J. S.: Gravity and I sostacy in Northern Ontario and Manitoba; 
Pub. of Dom. Ob s e rva tory, Vol. XXI, No. 6, 1960 . 

D uring the past two years geophysicists have been 
investigating the possibility of measuring gravity from an aire raft. 
From know ledge of gravity at t-ae earth 's surface, the Dominion 
Observatory has completed theoretical studies to facilitate the 
calculation of the gravitational field at various heights ab ove the earth. 
This work coupled with detailed gravi t y measurements in the vicinity 
of Ottawa is intended primarily to provide a suitable means of testing 
airborne gravity measuring instruments when development work on 
them has been completed. 

Gravity surveys have an interesting application in 
meteorite crater studies. Negative anomalies a ss ociated with fossil 
craters not only s e rve as evid ence of their origin, but provide a 
measure of the total arnount of r ock ruptured during their formation. 
Gravity studie s of the Holleford, Brent and Deep Bay c raters have been 
completedl. Preliminary gravity investigations were made at the New 

1 P.M. Millman , B.A. Liberty,, J. F. C lark, P. L. Willmore, and 
M.J.S. Innes, The Brent Crater. Pub. of Dom. Obs., Vol. XXIV, 
No. 1 , 1960. 
Innes, M. J. S., An Analysis of the Gravity Field over Fos sil 
Meteorite Craters , Pub. 7 , Dom. Obs, , in press, 1961. 

Que bec Crater i n 1960 , and a gravity survey on the ice was completed 
in March 1961. 

Regional gravity surveys have been carried out in the 
Monteregian Hills , Que bec by Oueen 's University; in the Kenora 
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D istrict a nd the el s on Riv e r a r e a by the University of Mani toba; in the 
S outhe r n Rocky Mou ntain T r e n c h by th e University of Alber t a; and in 
the Thetford a r ea of s onthwes t e rn Ontario by the Un iversity of Western 
Ontar io. T h e s e d a t a along w i th se i smic observ ations are of considerable 
value in tracin g major st r u c tur a l featu r e s of the c r u stal rocks. 

SEISMO L O G Y 

Sinc e the me etings of the e n e va C onfe r ences f o r an 
Int e rnational N u c 1.e a r Weapons Te st Ban Inspec tion S y s t em, i t has been 
r e a li z e d that th e science of ea ri:hq u ake s e ismolo gy has b een neglected 
a nd that our- under sf: a nding of ea rthq u ake mechan i s ms, the p r opagation 
of sei s m i c w a v e s , a nd the structur e a nd p rope rtie s of the earth's 
i n t e rior is p r.i.m itive. C onsequ e ntly great a tt e ntion ha s been focused on 
the need L:r 'nt:amental r e s earch, a •·1d in C ana d a majo r expansions 
have been und e rtaken by the Depa::-tment of M i ne s a nd Techni cal Sur veys, 
th e un ive rai~ie s a nü the Def ence R e s e a1' Ci"l B oa r d . 

The om inion Ob s e rvatory is accel e r a ting its plan to 
e atablish b e tween 25 and 30 ge ism ic obs e r-vatori e s distr i buted thr ough 
out C anada at a pp rox·m ate ly ~O) m ile int e rvals . T h ese will b e located 
n e ar me t e or ologic al stations, reae a r c h instit·'-lt e s and unive rs itie s. Six 
ar e no n e s tablisrie d and th e r emain · e r ca•1 b e e s~a blished w i thin three 
y e ars. In addition to ~ne 0.1::;ual ide r_t:c a l short peri od inst r uments , long 
pe ri od s e ism o g rapL 3 V\. ill be in t a lle·· a.t e ach sta tion f o r the observation 
of surface wave s . Ho:1.. e .-, a boüc l, 000 ft . J e ei; ar e to b e drilled at each 
statio i n which s e i · m oëraphs {am c··1g othe r- thi:ngs) c an b e i n stalled in 
an at tempt to avo:1. st:.r1dc e .,,10; s e. In -·"·,,·o or thr ee cf the n o rth e rnmost 
sta tions tiltmete rb will b e s e ' up to m e asur e the pre s e nt r ate of c rus tal 
tilting . 

Elec tro•,'i c me :':: r~cd'J of l à. ta p ..:·oc e ::oaing of s e ism i c 
obs e rvations have b ee n J"eccmm.ended te. f.r e e s e iGmologists f o r r esearch 
on n ew ir strumen t s, inte rpr e tat' o 1 of r e s·ùlcs and und e rstanding of th e 
m e cha1 ism of e artl:-_q a k e 3 . 

In 1960 all p e r.;,onnel of the Se ism ic Sec tion of the 
G e olo gic al Surve y of Canada •N e r e seconde d to the Pol ar Cont inent al 
Sh e lf P roj ec t. T h e c r e w w a s based at Is a chs e n, E llef R i ngne s I s l and 
from .April 26th to A g1.1st 7th . ::::·- ir: hope n that seismic t ech n i q u es w ill 
help answe r a f e · of the e olo g~cal p robl em s as sociated w ith the 
Sv e rdrup B asin wFhin the n e xt two year': , and in various othe r re gions 
of the C anadian A r c ti c i n ~"1cc eedi.ng y ears . Sorne of the s e p r obl ems 
are: the d epth t o b a s ement, com p o siti on a n d c onfigura tion of the 
bas ement ; the pre s e n ce and c onfi guration of Me so z oic a nd Palaeozoic 
s e dimen t s; c orrelation of l 'thologi type s with s e ism ic velocit ies; and 
the d e pth of the Moh o rovici c dis c ontinnity . Re cord in'l:e rpretat ion is 
t entative at pre s e nt , but m ore than 28, 000 f ee t of s e d iments a r e 
ind i ca t e d a t the south e nd of E lle f R ingne s Is land. T his c ompare s to 
a bou t 7 ,0 00 fee t a t the north of B orden Isla nd . T h e sei s m i c ve l ociti es 
a ssoc iated with vari.ous ge ologic a l stra t a a p pear t o be fairl y c onsis t ent 
so that a correlation betw een ce rtain lithologie type s and seismic 
veloci tie s should b e p ossible. 

A c onside r abl e amount of l ogistic inf ormation regarding 
seismi c op e r a tions i n the A r c tic w as accum ula t ed which sho u l d be of 
valu e, particul arly to industry when i n t e n s i ve expl o r a t i on for petroleum 
i s star ted there. T h e r e w as n ot , a s w a s f ea r ed , sufficient ice noise to 
interfe r e with sei m i e r ecordin g on A r c ti c ice. Another i nteres t ing 
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by-product of the Arctic work was the di scove ry that the bas e of th e 
pe r mafrost can be mapped b y reflection seismic techniques. 

A s e ismic refraction surve y was comple t ed b y the 
Geological Surve y n ear Vaudreuil, Oueb ec immediately west of the city 
of Montreal to d elineat e a buried rive r valle y whose presence was 
postulated by M r. J . T r emblay of the Ground water Sec tion of the 
Survey . T h e buri e d channe l w a s found to be about 200 feet deep and 
cour ses w e s tward from the town of Vaudre uil , appearing to originate in 
the general r egion of R igaud M ountain. F ur ther work is planned in this 
are a to d elineat e side channels and to tr ace the main channel farther. 

A similar shallow sei s mic survey of the Thedfor d Marsh 
in southwestèrn Ontario by the Unive rsity of Weste rn Ontario has mapped 
part of the bedrock topography which may have cont r olléd the develop
ment of the marsh (now an important m arket garde n). The Geological 
Surve y compl eted a seismic r efraction sur,vey).n southern O ntar io as a 
means of inte rpreting Palaeozoic geologic features. 

T h e Nova Scotia Re s e arch F ounda ti on and Dalhousie 
Univer sity a r e continuing the ir structural studie s of the Northumber 
land Straight and s e dimen tary basins of Nova Scotia. 

Mc Gill Unive rsity will exte nd its s e ismic studie s on 
Axel -He ib ~rg Island in the Arc t ic. C rustal studi e s of d epths a n d s eismic 
velocities are planned on the Pacifie C oasf by the Dominion Observatory, 
the Pacifie Naval Labo ratory, and the University of British Columbia. 
The Universities of Saskatchewan and Manitoba plan a joint seismic 
p rofile across the boundary of the Churchill and Su perior geological 
p rovinc e s of the cent r a l Canadian Shield. Surveys of a similar type are 
planned in Ontario and Q u e bec by the Dominion Obs e rvatory, a nd on the 
Atlantic C oast a nd Newfoundland by the Dominion Obse rvatory and 
Bedford O ceanographic Institute. 

TERRESTR IÂL H EAT FLOW 

A recurring r ec ommend ations has bee n for e x pan sion 
of s tudi e s of the E arth 1s inte rnal heat and of the balance between the 
solid Earth and its a tmo sphe r e. Su ch inve stigations in the pas t h ave 
been left to the unive rsities but it has b een realiz e d that thei r 
significanc e to the ph y sic s and chemistry of the Earth ' s interior, to 
ec onomic geology, to engineering ge ology and to meteorology w arrant 
a permanent grou p in a Federal age n c y. T o this e nd, the D om inion 
Ob s e rva tory will fa the r a terre stri13-l heat-flow s ec tion (iriitially as part 
of its Se ismology D ivision) . 

Temperature s will be measured in each of the dr i ll hales 
of the network of se ismic ob s e rvation s mentioned u nder the section on 
Seismol o gy (p. 32). O n Axel H eibe rg Island, Mc Gill Unive rsity, and 
on th e Polar Shelf, the Geological Surve y of C anada, p rop os e to make 
temperatur e measurements in d ee p drill hole s . In addition, the 
th e r mal conducti vitie s of the co r e s will b e measured so tha t the local 
heat-flow to i:he surface can be d etermined . T h ese determinati ons 
a l ong with existing d e t e r m ination s will be sufficient to produ ce a 
contour map of heat-flow d istribution which will p r obab ly be the fir st 
such map for a continental are a in th e wor l d . 

Measur ements by Unive rsity of Western Ontario in 
several m ine s of Ontario and Q u e bec and at the Coronation Min e, 
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Saskat che van; by University of Aiberta at Leduc, Redwater and Norman 
Well s; and in the St. Lawr ence Lowland b y Mc G i ll University, indicate 
that the terrestrial heat-flow varies from O. 5 to 2. 0 microcalories per 
squa r e cm. per sec., i.e. by a factor of abou t four. It will be 
interesting to correlate the heat flow data on the contour map with 
magneto - tellur i c evidence of anomalous zones of electrical 
conductivity in the earth, and to compare the heat flow from the 
conti nent with t he oceanic heat flow d a t a of Scripps In s titute of Oceano
graphy, and Cambridge Univers ity . 

Methods a r e be ing d eveloped at Universit y of Western 
Ontari o for contin u ously r ec ording tempe ratures in bore-ho l es, in 11 in 
situ" measurement of the th ermal conducti v i ty of rocks, and in 
simultaneous coring and t empe ratu r e gradient measurements in the 
s edimen s of the Great Lake s . 

Re latively neglected aspect s of terrestrial heat flow are 
in the st dy of pe r mafro st and engineering geol ogy . 

GEOMAGNETISM 

-ntere st i n rock magne tism for explo r a t ion and palaeo
magne tic studie!:> is inc r easing. P olar w anderin g cur ves will be 
amended by the w o r k of the Geologi ca l Surve y of Canada which has 
comple t ed o r is now studyi ng pal aeomagne tism of specimens from 
P rince E dward Island, Sud bury, the Maritimes, and the P u rcell systerr1 
of southern B ritish Columbia , A lberta , and Saska tchew an. University 
of We ste rn O ntario has compl e t e d a study of th e reversely polarized 
i lmenite s and h ematites of the Allar Lake r egion of Q u e bec. After 
h ea t tr ea tment these r ocks can be m ad e to reverse th e ir magnetic 
p olarization with onl slight c hange s of tem p e r atur e. The Dominion 
Ob s e rvatory is inve s t i a ting the magne tic p rope r t ies of drill cores fron, 
geobgic f eatur es of p ossible me t eoric origin. T h e Universi t y of Toronto 
is c ont ' nu·ng its st ,:l i e of r em.anent magne tism as a guide to the origin 
of h em atite i n P r ecambrian iron formations. 

I nte r e st in magn eto -telluric investigation s and 
oscillat ions of the earth 1s magn etic f i e ld i s r ece iving much attention 
becaus e of the poss i b ility of detecting zones of abnormal electrical 
conductivit within the Earth by the se me thods . The Domini on 
Obse rvato ry, University of British Columbia , a n d University of Al berta 
aye actively engaged in this w ork a nd i t is proposed to establish recording 
equ' pment at th e s e · s m i c btations desc ribed under the s ection on 
Seismology (p. 32 . New in truments will be set up also at University of 
To ronto , Unive rsi ty of Wes t e rn Ontario, Unive r s i ty of Bri t ish Columbia 
and McGill Unive rsi ty u nd e r the auspices of the subcommittee for the 
Upper Mantl e P roj ec t. 

The Dom inion Observatory is i nt r oduc i ng computing 
mach_.ne handling of data i n revision of regional magnetic charts and the 
estimation of secular variation. 

T h e Geological Survey of Canada is developi ng apparatus 
for the qualitative and q uantitative analysi s of rocks and minerals using 
nuclear p aramagnetic and electron pa r amagnetic r e sonance s. 
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TECTONOPHYSICS 

Research in this field is falling behind! Other than the 
work at University of Western Onta rio on the energy requi.rements 
for an expanding Earth, little seems to have be~n accompli<ihed. 
Surely it is time t o make a renewed effort to compile and hiterpret 
the rapidly accumulating data of field geology, air photo interpretation, 
seismology , ter restrial heat flow , gravity , palaeomagnetism, 
isotopie studies and aeromagnetic surveys, to understand the or igin and 
development of the Earth 's oceanic and continental crust. 

G LAC IOLOGY 

The Universities of B ritish Columbia and Alberta and 
the Alberta Re search Council are cont inuing their studies of the 
Athabasca Glacier. The project includes drilling through the ice, 
seismic and gravity measurement s , determination of fl ow rates of ice, 
and ice tempe ratures. 

The Defence Research Board is continuing ablation 
studies of the G i lman Glacier, No r thern Ellesmere Island. 

McGill University will extend its pro gram of analysis 
of the development of land forms by " high arctic" geomorphic 
processe s under the i nfluence of w polar" glaciers on Axel Heiberg 
Island, Northwest Territ ories, as par t of the McGill-Jacobsen Arttic 
Research Expedition. 

The Arc tic Ins titu t e of No rth America proposes t o make 
an integrated study of the i n t errelat i onships betw een glaciology , 
oceanography and meteorol ogy involving the transfer of energy and 
moisture between wat ers of J one s Sou nd and the glaciers and ic e cap 
of Devon Island. 

GEOPHYS ICAL EXPLORATION 

As me ntioned earlier , seismic and gravity exploration 
m the petroleum indu s t ry has stabilized at a level of about one half 
the activity of fou r o r five y ear s ago. Sm all contracting companies 
and p riva te consultants have s uffered the greate s t readjustments . 
Attempts to develop a "rborne gravity grad iometers for exploration 
purpose s seem to have los t thei r impetu s. The i" e i s a continuing use 
of induced pàl arizat i on method s of e x pl oration for disseminated 
mineral deposits but too little re s earch into instruments o r methods 
of interpretati on. 

Perhaps the most significant development is the pre
dominance of aeromagnetic ove r aeroelectro-magnetic work. The 
regular yearly production of about 115 aeromagnetic maps (Maritime 
area) by the Ge o logi cal Survey of Canada was increased in 1960 by 
the publication of 160 maps prepared by Spa r tan Air Services for the 
cooperative O ntario Department of Mines-Geological Survey of 
Canada "Roads to Re sources" aeromagnetic survey in northern Ontario. 

Two hydrographie shi ps were equipped with proton 
magnetometers. The work is being undertaken on behalf of the 
Oceanographi c Institut e. Two areas near Yarmouth and Cape B r eton , 
Nova Sc otia were surveyed during 19 60 but data compilation by the 
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eological Survey is at a stand still due to lack of staff. 

Another important contribution has been the development 
by the Geological Survey of a light weight airborne magnetometer that 
can be moved easily from one aircraft to another. This instrument is 

be ing fli ght tes ted. 

The Geological Sur:vey of Canada has completed, or is 
continuing, its interpretation of aeromagnetic data for Arc tic Island 
reconnaissance 1; a profile across Hudson Bay; Marmora anomal y, 

1 A. F. Gregory, Margaret E. Bower and L. W. Morley; Geological 
Interpretation of Aeromagnetic Profiles from Canadian Arctic 
Archipelago; Geol. Surv., Canada, Paper 60-6, 1960. 

Ontario; Beaverhill Lake and Wholdaia Lake, Northwes t Territorie s; 
and pa rt of the west half of the "Roads to Resources" area in northern 
Ontari o. The University of Western Ontario, the University of 
Saskatchewan, and the University of Manitoba are carrying out aero
magnetic or ground magne tic interpretations of the Lac La Ronge area, 
the Co ronati on M ine, and Saskat chewan , and of the Churchill-
Superior boundary of the Canadian Shield. 

The Unive rsity of Western Ontario has completed a study, 
using the me thods of Operations Research, of the optimum spacing of 
aeromagnetic flight line s 2 • The method include s the costs of the survey 

2 Hammond , Barry M.; Optimizat ion of Line Spacing m Prospecting; 
M.Sc. th esis, Uni v. of Western Ontario, 1961. 

and expected valu e of any ore discovered as weli as the technical 
problems of detecting the associated magnetic anomalies. 

The University of Alberta and Dalhou sie University are 
actively investigating instrumentation and interpretation methods for 
electro-magnetic prospecting for both conventional e l ectro - magnetic 
equipments and natural sourc es of oscillations of the ear th 's magnetic 
field. 

HIGH PRESSURE, HIGH TEMPERATURE STUDIES 

The Mines Branch, Department of Mines and Technical 
Surveys; Oueen ' s Univer sity and Mc Gill Univ ersity are continuing their 
studies of rock mechanics and stresses in underground workings. The 
Geological Survey of Canada and the Dominion Observatory are 
investigating cores frum beneath suspected meteor craters for high 
pressure forms of minerals (shock induced). The University of Western 
Ontario is carrying out laboratory measurements of the coupling of 
impact and explos ive energy t o the ground and the measurement of the 
equation of state of rocks for very high amplitude stress (plastic) waves. 

These are relatively neglected fields of investigation; 
research should be encouraged because of the importance of a proper 
understanding of th e behavior of geological material s under very large 
stresses, at high tempe ratures and over large periods of time, bath in 
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practical problems of mine safety and in basic processes of rock 
formation. 

A TOMIC AND NUC LEAR STUDIES 

The Geological Survey of Canada and Mines Branch, and 
the University of Western Ontario are completing studies of the energy 
spectra of natural gamma radiation from thick rock sources; the 
interpretation of integral counting data from the Arc tic aeroradiom et rie 
survey; ànd the scattering of gamma radiation from artificial sources 
introduced into the ground. 

A great deal of work is being done in the study of the 
isotopie constitution of rocks. Much of this is covered in the report 
of the subcommittee on Mineralogy, Geochemistry and Petrology (Pt. 
I, p.53 ) . The potentialities of studies of the stable isotopes of sulphur, 
lead, magne sium, oxygen, deuterium, tritium, carbon, etc. in rocks 
have not yet been exploited for solution of problems such as palaeo
temperatures, origin of ore deposits and petroleum, granitization, etc. 
Although certain elements can be analysed on a routine basis the 
interpretation of the results is by no means routine. For this reason, 
the provision of isolated analyses on a "service" basis is of little use 
at present. 

There are a surpris.ing number of Canadian 
laboratories engaged in isotopie work (see Table I) and more will 
likely appear. A special plea should be made for establishment of a 
mechanism of communication and cooperation between those engaged 
in isotopie studies and geochronology and who are now identified with 
a variety of international organizations including the Mine ràlogy , 
Geochemistry and Petrology Sections of the International Geological 
Congres s and the Seismology and Ph y sic s : of the Earth 's Interior 
Section of the Intern ational Union of Geodesy and Geophysic s. 



CHIEF NO. OF MASS 
UNIVERSITY OR RESEARCH RESEARCH SPECTROMETERS 
ORGANIZATION DEPART MENT WORKERS PROGRAMS USED 

British Columbia Physics R. D. Russell Lead isotopes 2 
(geophysics) Oxygen isotopes 

Alberta Physics R.H. Krouse Lead isotopes (?) 1 
(geophysics) G.L. Cumming K-A dating 

Geology R.E. Folinsbee 
H. Baadsgaard 

McMaster Chemistry H. G. Thode Natural fission 4 
c , c. McMullen sulphur isotopes 

selenium isotopes 
boron isotopes 

l.>,) 

00 

Toronto Physics R. M. Farquhar Lead isotopes 2 
(geophysics) D. York sulphur isotopes 

U -Pb dating 
K-A dating 
Rb-Sr dating 

Carleton Geology W. M. Tupper Sulphur isotopes 1 
T.J.S. Cole K-A dating 

Geological Survey Mineralogy and R. K. Wanless Lead isotopes 2 
Geochemistry U -Pb dating 

K-A dating 
sulphur isotopes 
magnesium isotopes 

St. Francis Xavier Geology R.F. Cormier Rb -Sr dating 1 (?) 

13 
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INTRODUCTION 

In introducing this report it should be stated that major 
stru ctur es of cont i nental implication are not considered. Also, there 
is admit t edly a western bia s to the report. Many structural studies 
are best made in mountain areas whe re ma rke d topographie r elief 
provide s naturally a third d ime nsion . When that dimension is 
extended by deep w ell drilling the opportunity for study is increased. 
The c onjunc ti on of m ountains, o il and gas w e lls , and man y geologists 
makes the Rocky Mou ntains and Foothills a pa rtic u la r ly important 
region fo r structural research. T h e r e lative lac k of intrusions and 
higher grades of metamorphism aid m any studies of which the results 
are applicable i n other pa rts of C a n ada. 

The list of current structural research projects (Pt. II, 
p.108} is not illuminating. The p roj ec ts s eem r easonably well 
diversified and are geographically w ell dis t rib ute d. Apparently , 
structural r esearch is not popular in our unive rsities , inasmuch as 
but one Ph. D. p roject ±s li sted and of nine M. Sc . p r pjects onl y about 
half are p rimarily structural i n scope. In m any of the projects listed 
under structure, the concern with structural geology is secondary. 
The list of projects is compiled from replies to a r equest sent to many 
organizations across Canada. It is not complete and this should be of 
some concern. The projects include only thos e being carried on in 
Canada, a n d not the w ork of Canadians at American or other non
Canadian univ ersi ties. This is reasonable enough in most instanc es, 
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but the value of much structural work is in the field, and in some 
instances an extremely useful piece of Canadian work may be over
looked by this Committee because it is compl eted say in Calif,;:>rnia or 
New Jersey. 

Another deficiency is more serious. There is no 
coverage of what might be termed company research. G. G. L. 
Henderson, a structural specialist for a major petroleum exploration 
company, writes: 

"I would like to makeoneobservation regarding the 
survey of the amount of structural research being done 
in Canada. The totals quoted for the provinces are apt 
to be misleading as t hey do not includ e the structural 
research being done by private companies. The amount 
being done by major oil companies alone in Western 
Canada is impressive; it is probably al? much or more 
than the total recorded for Canada in last year 1s Annual 
Report." 

It is not easy to better this situation. Dr. Henderson 
points out that in contributing to this report, because it is published, he 
has the problem of "how to say something which is worth while yet 
permissible so far as our company security regulations are c oncerned". 
If the National Committee is to k now within reason what is the pattern 
of structural research in the potentially oil - bearing parts of Canada, 
some means of collection other than an open letter must be used. The 
same of course may be said of r eseairch in other branches of geology, 
but to a lesser extent than with structure. 

CURRENT WORK AND RECOMMENDATIONS 

C. H. Stockwell calls attention to the new Tectonic Map 
of Canada. The project is being undertaken jointly by the Geological 
Association of Can ada, the Alberta Society of Petroleum Geologists, and 
the Geological Survey of Canada. Dr. Stockwell, who is chairman of 
the map committee writes: 

11Altogether some 35 geologists are directly involved and 
contributions from all interested geologist_s are solicited. 
The immedia t e obj·ecli\res are twofold: (1) to mal<e à 

Tectonic Map of Canada for publication by the Geological 
Survey of Canada on the se ale of 1 :5, 000, 000 and (2) to 
contribute toward the prepaTàtion of a Wo'rld T'ectonic . 
Map for publicati-on by the International Geological 
Congres s. The projec t is an ambitious one; it has been 
underway for some time, and it may be several years 
yet before the map of Canada is printed. 

"The map of Canada will attempt to depict the main 
periods of orogeny as determined by age of folding, age 
of metamorphism, and age of intrus ion s. Areas of 
essentially undisturbed, flat-lying rocks v1 ill be 
distinguished from the mobile belts." 
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He points O'..lt that "in the Shield, isotopi e age determinations have been 
e:spe cially useful in dating periods of me tamo r phism and intrusions" 1. 

1 Stockwell, C . H . ; S tructural P r ovinces, Orogenies and T ime 
Classifi cation of Rocks of tne Canadian Precambrian Shield; Geol. 
Surv., Canada, Paper 61-17, 1961, p. 108-118. 

G. W . H. Norman :3t resse6 th e need for study of the 
structure of British Columbia m ining camps. He point s out that 
physical difficulties and expens e have been s er i ou s deterrents in the 
past but the advent of the h e lic opt e r h as gone a long way toward solving 
logis tic problems. In the gene ral sens e , it may be better to study 
minera! belts rather than m irdng campa, a n d h e suggests for at t ack the 
eastern flank of the C oast R ange , which could be tackled a s a series of 
blocks. He writes: 

F ur ther: 

" The first stage in a group ?I-O.Ject of this t ·p e can best 
be handlt:d., in my op1nio.n, by takmg a r elatively s m all 
ar e a an · m â.ppü1g i n great d e tail o n suffic i e ntly large 
scales to re.:;olve o r at l eas t clearly u nder stand the 
probi.em s that will be confrcnte d. A comple t e and 
thorougl-: mapping job sho:ild be clone at this s tage, with 
eve ry b a nd of rock s eparar e ·} out that can be r ecognized 
and followed convenient~.y according to the scale of 
mapping ado p ,.. e d . T he mapping scale for the first 
stage may have to ra,~ge hom 100 to 1, 000 fee t to the 
i n c h, accorè.i .1.g te the requirements of tne p r oblem s and 
no t because of a d e :.,ignated r equir ement to cover a 
spec i.fi e d are a bv a s peci.de d time . 

" Completicn of Stage I mapping \vill provide the 
info r mation r egarJ.ing the stru c tur a l and Hthological 
peculia:r itie s oi the roc k formations which will he l p to 
speed u p th e s ecand stage . T h e s ec on stage of the 
group p r•.:,j ec t will be the mapping of a large are a , 
probably at least six 15-minut e sheet s b y the group of 
geologists that will form the t eam f or the operation. 
All s h ou ld b e competent inve 8tigators, v=·ho can map 
i nd epende ntly without s1.'perv ision . 11 

" The p r e s ent kno-.vleJ 6e of stn.1.cb:,r e for the fT ture 
welfare of the m ineral irdüstry i n B ritish Columbia is 
q ui t e i nadeqù.at e. O nly by adopting grcup t ac tics can 
a ny h ope of progress b e visuali zed . The most 
effec tiv e Jrogress r equires the p !"oper c oope r a ti on of 
p ublic and p riva t e ge ologi cal services . 11 

G. G . L . He :oders o 1'l writes : 

" As a ge n e r a! p roj ec t and principle I w ould u r ge the 
subcommittee to e n::ourage and s upport an i nc rease of 
b otl-. detailed a nd r e gional mapping in the Cordilleran 
region-in partic u.la-::, the Rocky Mounta ins. The Rocky 
Mountains , becaus e of the exce llent exposur e s, the 
r elatively sirnple stratigraphie sequence , and the 
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increasing amount of well data, are probably one of the 
fine st are as in Canada for the three-dimensional study 
and interpretation of basic structural problems. Previaus 
work in this region, in which sufficient attention has been 
paid to details of structure, has yielded valuable and, in 
some cases, fundamental data in the field of structural 
geology. 

"As a more specific research topic I suggest a detailed 
study of thrust faults in the Rocky Mountains. Many of 
these are well exposed and through a careful examination 
of such evidence as their geometry, the composition and 
character of gouge material, the eut-off angles of 
adjoining bedding, the relationships to the stratigraphie 
sequence;· the related drag-folds and fracture patterns, 
etc. , much valuable information would be obtained that 
might throw more light on their origin and temporal ·. 
relations hips to folding," 

A. R. Byers draws attention to a study of the earth 's 
crust along the Nelson River lineament. This study is being undertaken 
by the Universities of Manitoba and Saskatchewan and the Geophysical 
Division of the Geological Sur~ey .. He notes that a seismic survey 
proposed to supplement the gravity survey is at present held up through 
lack of funds. Work of this sort should help in tracing basement 
structures beneath the Plains area, amongst other things, and should be 
encouraged. 

J. W. Ambrose kindly volunteered to review Memoir 79 
of the Geological Society of America, entitled "Rock Deformation", 
published just a year ago. Dr. Ambrose' s review is tao lengthy to be 
included here verbatim and does not lend itself to condensation, It will 
be published, but in the meantime the following emerges: 

Memoir 79 represents the work of a group, estimated at 
fifty, that is concerned with various physical and theoretical aspects of 
rock deformation, crystal growth and orientation, and earthquf!,kes, It 
contains much new material as the result of testing and includes new 
theoretical approaches. It makes, as Dr. Ambrose remarks, exciting 
reading. 

This work is of great potential importance, but the 
results of the tests and calculations carrï-ed out by the physicists is 
extremely hard to apply, for three reasons: (a) the physicists are not 
in the broader sen se geologists, (b) the geologists are not mathematicians 
or ph y sic ists, and (c) man y, tao man y, of our field data are inexact and 
our syntheses are speculative. The gap between geologist and physicist 
can be narrowed, and it is up to the geologist to do most of the narrowing. 
This is difficult because of the difference in types of mind, and the lack 
of advanced mathematics on the part of many if not of most geologists. 

The geologist should make some move to meet the 
physicist. He should reinvestigate many of his basic concepts to see 
whether or not the y are valid and re st on ·so1:1nd field data. The . 
reinve stigation of some concepts is obviously long overdue, but the point 
to make is that the physicist is able to help us, or might be if we can 
present the right kind of data to him. This is no ordinary task, because 
geologists and physicists are bath specialists who are not at home in each 
other's fields. Thoroughly trained geologists who are capable of using 
higher mathematics and understanding theoretical physics are rare. They 
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have a great potential for str c tur a l research , a fact which ahould be 
recognized by organizations capabl e of empl o1•i ng such me n and u sing 

their talent s. 

In the s ame r ealm the r emarks 0f J . B. C u r r ie are 

directly applicabl e. He writes: 

"I woul.:i E ke t o outline one aspect of stru ctural ge ology 
and resear ch i n it whic h I think shoul d be e n cour aged and 
supported. T h e a s pect to which I r efer might be included 
under the broad clas sificacion of meth odology; specifi cally, 
the search for me thoda that will improve structural 
i nterpretation. I am cLinking h ere of the i nterpretat i on and 
predic tion of l ocal a nd r egional s truc ture rather . than 
structu re of c ontinental sca]e tha t involves a major part 
of the c rust . 

" Va rious method,, o ge oprqs~c a l meas r ement and 
increa s ed r apidity o:f .,,urfacP- geolo gical mapping have 
aid e d mat e :!"i a ll1 i ~1 e nl a .: gini:, 0·0r sto re of st ructu ral 
information. We h ave oeen l e s fortunate i n c ont'nua lly 
d e v e l opL--ig meftod that ut:li ze the se data for inter
pretation anci pr e d ic ticn of '.1~rüc ture. O ft e n, structural 
resea rc st die s cons ist primarily of accum u lating 
s truc tur a l data in a n e w g e ographic area. The inter
pre tat ion of the s e d a t a is h andle d b y routin e method s 
which one sh o,.:.ld e x pec t b efor e h and woul not likel l ead 
t o a not able i m pr:>vemen t i:1 m ... r knowle d ge of s t r u ctur al 
pr oc e ss es. Advance8 in a fi e ld of r esearch a r e like ly 
o be achi e ve<l b·y tLe a p p ~icatbn of b oth e stab li shed and 

nove l me thods. I:1. a s en se, w e n e wl t o examine some 
o l d p roblem by dii.:e : e nt method s . H 

D r . Cu 1- r i e mê:!.kes i~ clea r tLa t .i.e does noc wish t o 
minimize the value .:,f · el:] map p ::n o r t o ind.mat e t h at no thin g i bei ng 
clone toward meth od r e s ear c n but t hèt. t w e can do m ore i n the fie l of 
methotlol ogy , and: 

" The graduate st "l e r.t may be s ·ûi t r d to thü, k i n d of 
r e s earc h becauo e hi. s r ecen~]y- c c mpl eted f ormal 
training make ;;, him c onscio : of the i nves tigative 
t echnique s tha t a r e availab~e. A student may have 
acce:::. s, at thia ,.;,tdge , to guidance from i ns tru c tors i n 
various scie nti ic disciplin e s wLic h c ould be of 
conside rab l e a io to him . Furthe r mo r e , he ia at a point 
i n h is developme n t · t1 e re n e w t ecnniq u e s ma y :r eadily 
sugge 5t f em s e lve s . T hus, a lc:1.ck of e per i e n ce in 
fi e ld w ork can be o[:L,,e t b y the ability to l ook a t a p roblem 
w ith a tr e sh app r oach. F maHy, 2.uring p os i- g r a duate 
research the stude n t may h ave the necessary segments 
of time to e xam ine a n d d evelop me t1 ods that in the press 
of la t er p ::- ofes sional work w i U no t be avail abl e. " 

Dr . . Gu rriè w:::,uld l:k e to see: 

"A segment of o u r re .,, earc·n a e vo t ed contin ously te. the 
developinent of rnetho·::ls d-,.at can r ender the :În t e r pre tation 
and predi ction oI s tr c t•_;_r e incI ea s ingl y more accur a t e. 11 
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FUTURE OF STRUCTURAL RESEARCH 

The subcommittee considers that struc tural geology is 
neglected as a field for research. Dr. Byers points out: 

"There a r e many projects in the general field of 
structural geology that deserve investigation. 

Unfor tunately, f inancial support for straight structural 
re s earch , either in the field or in the laboratory, is 
gene r ally lac king. A lthou.gh mo s t geological investigations 
involve s ome 5 t r uctur al studies, the y are fo r the most 
par t subordinate and a r e therefor e limited in scope. 
Studies of folia t i on, lineation, fo ld and fault s t ructures, 
and even p rimary sedimentary struc tur es do no t generally 
get be y ond the stage of observation and description. They 
are ra r e ly followed up b y inte nsive laborato ry research 
and analys is . 1r 

To th ese obs e rva tions can b e added that t oo often 
otructure is cons1d e 1 ed only as pa rt of an areal study a n d r ece ives no 
mo r e attention than it may b e accord ed in routine t rave rsing . The 
r e sults may be i nformative, but little eme rge s conce rning structural 
processes. What we need ar e structural studies, namely studies that 
study structure. Delineation of form is only the first step. 

It is gratifying to note th at the G e ological Survey is under
taking some spec ial structural fi e ld s tudie s in a ddition t o systematic 
m a pping. One stud near Re v el stoke , B r itish Columbia, involves 
fo ld i n g in th e Sh swap terrane, a matt e r of fundamental importance in 
th e We ste :::-n C ord:lle ra and the subject of consièerable ppeculation du:dng 
the pa st fifty y e ars . Mo r e wark of this sort should be d one, to establish 
relationships anJ to d e t e r m ine mechanism s and proc e ss e s . In selecting 
p l aces for special strdy the thin k ing should be in terms of problems, not 
areas, becaus e it may be nec es sary to range far be y ond defined limits 
i n s ea r c h of information. Detailed work in the mountains ha s shown that 
detail i s e ssential to th e solution of s ome majo r struc tur e s, a nd that in 
order to s ee m any a r elative ly s m all structure in proper perspective, 
m uch sur rounJing ground m ust b e cover e d . 

F inally, in the fi eld of mine r al d eposits too little 
consideration is give r, to struc t ral r e s ea r c h . In fact, s ome excellent 
work suffers becaus e the struc tural r elations of a d eposit have not been 
taken ~nto proper account . The r o l e of geological s truc tur e in ore 
deposition inv olves a good d eal mo r e than geometry, and should be 
given specific attention. 
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INTRODUCTION 

In ten years of existence, this Subcommittee has 
enlisted the services of some 14 members, including three who have 
served as Chairman. Special acknowledgment must be made to 
H.D. B. Wilson, Chairman from 1958 to 1960, under whose leadership 
the comprehensive ore deposit study was :irri.tiated and several useful 
surveys, such as that dealing with wall-rock alteration, were completed. 

In this report PART I presents a review of current 
research in the field of mineral deposits which is based chiefly on the 
survey of current research (Pt. II, p. 40} and on summaries supplied 
by subcommittee members; PART II includes all suggestions received 
by the Chairman concerning the initiation or extension of research 
projects in this field; and PART III contains some rather random 
generalities for which the Chairman must bear full responsibili~y. 
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PART I - CURRENT RESE.ARCH 

More than one hundred projects are listed in the survey 
of current research under m i ne ral deposits (Pt. II, p. 40). The 
number and the general pattern of distr ibut ion (29 under base metals, 
10 ferrous, 10 radioactive, 13 other me tals, 16 industrial minerals, 
and 33 general p r ojects) remains about the same as in previous years. 
The list shows a fe w qui te cliver se topic s to be p opular such as sulphur 
isotopes, Sudbury, and iron fo r mati ons; it also r eveals some a r e as of 
compa rative ne glect includ ing certain metals and indus trial m i ne rals, 
revi ew type pape rs, and general studies of ore -forming proce sses. 

The informati on on th e p r ojec ts is not complete enough 
to permit any mo r e d e tailed breakdown than that given. Howeve r, a 
rough est imate sugge ts that some two-third s of all projec t s listed are 
mainly descri p tive, and that the y range from de se ri p t ions of miner al 
d eposits incidental to areal m a pping, to those based on detailed study. 
About one-quarte r of the p roj ects appear to deal with the mineralogy and 
parage n e sis of specific ores and the distributi on of t race elements and 
isotopes the r e in. T he remaining ten pe r cent are mo r e general studies 
re l ating to the geochemistry and distribution of ce rtain elements , or to 
m atte rs of ore gen~si s . 

Compr e h ensive Study of a C anadian Ore Depo sit 

A r eport b y D. R. E. Whitmore on the comprehensive 
study of the Coronation M ine is p r esented el s e whe r e (Pt. I, p. 3). 
This p roj ec t sugge ste d by , and actively promoted b y the Subcommittee 
on M ine ra! Deposits m ay w e ll be one of its mos t notable achievements. 
Its aim is a synthesis of many separate studies b y geologists, 
m i ne ralogists, geophysicists and geochemist s, with the active 
participa tion of unive rsitie s, Fed eral a nd P rovincial geological s urveys 
and Re s e arch C ouncils, and m ining companies , and all designed to fit 
into one general b u t highl y int e ns e inve stigation of a single ore deposit. 

Industrial M ine rals 

D. F. Hewitt reports rathe r lim ited r e s earch in the 
'ndustrial m ine ra! field but notes p rogr e ss in i nve stigations into the 
d epo sition of salt and gypsum: 

" .•... D. M. B aird is completing work on a study of 
C anadian gypsum d epos its and as a re s ult of this work 
we should have a greater understanding of the palaeo
stratigraphy and pala e ophysio graphic conditions at the 
time of formation of gypsum and a nhydrite deposits. 
Stud' e s of e vaporite deposition ar e being mad e from co r e 
samp l es mad e available during oil and gas drilling in 
Saskatche wan and Manitoba. T h e Ontari o salt deposits , 
which form part of the extensive M ichigan Basin salt 
deposits , form a link between the M i c higan and Ne w 
York- Ohio salt basins . Resear c h on facies analyses of 
core s from M ichigan and Ontario has resulted in some 
new conclusio n s r ega rding pal aeophysiographic conditions 
in S alina time s and on cond i tions of deposit i on of the salt 
deposits. A continuing study of evapor i te faci es offers 
go od r esearch pos:s i bilities. 

" W ith qu ality control bec om ing mo r e and more important 
in the aggregate fi eld, more stri ngent te sting of crushed 
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st one, and sand and gravel to be used as aggregate fo r 
conc r ete and asp halt is t akin g place. Deleteri ou s 
mate r i a l s m u s t b e id entified and checked. Re search 
projec t s now current i n Ontario involve the study of 
pebble assemblages from gravel deposits being w orked 
in southe r n Ont a rio . T h e Pal aeozoi c bedrock formations 
wh i ch s u pply d ele t e rious mat e r ials t o the g r avel s 
includ e the Collin gw ood, Dund a s , Meafo rd and Queen ston 
shales of the T oron to a r ea and the che rt -bearing Bois 
B l a n c lime s t one s of sou thwes t e r n O ntario. Investigations 
of provenan ce a r eas supp lying deleterious mate r ial s, 
mode and distance of tr a ns por tation, and type and 
charac t er of g r avel d e posits enables a r eas of gravel of 
marginal q u a lity t o b e distingui shed and delin eated. It 
has been noted, f or e x ampl e, that cer tain lamin ated 
s iltst one fr om th e D u n d as formation give s t r ou bl e if u sed 
in co n c r e t e a nd a spha lt cons truction. D i stance of 
tr anspo r t has a m a r k e d effec t o n the s e pebbl e s : th e 
more t rou b l es ome one s auffe r rapid attr ition during 
trans p orta ti on , ·.;;,hile the s ou nd er ones t end to pe r s is t. 
Gare must the r e for e be t aken t o a sc e rta in exac tly what 
membe r s of a pebbl e a ssembl a ge a r e t o b e rega rded a s 
objectionabl e. 

"Simila r i nvesti gati ons of p roblems encoun t e r ed in us e 
of c rushed stone from ce rta in unit s of a f o rmat ion are 
be i ng u nde r taken. A s tudy of t ypes of chert occ u rring 
i n vari Oë.lS c omme r cially q u ar ri ed f o r mation a is be ing 
i n iti ated . Sorne v a rie ti e s of ch e rt r eac t w ith the a l kali s 
in p o r t land cerne nt to form a silica gel whic h expan ds 
a n d caus es popping and c r ac king i n c on cre t e. Si nce 
s om e c h e rts a re relative ly ine rt a nd o thers a r e 
e x t r emely r e a c tive , :r e s ear c h is n ece ss a ry into 
fu ndamenta l p rop ertie s o f va rietie s of ch e rt. 

lfThe natu:;:- e a :r.d c omposition of s a nd h as an important 
e îfec t on its us e a s iine aggr egat e i n concre t e a nd bri ck. 
A re s ea r c h p ro g r am is b e in g carried out by the Ontario 
Research Found a tion on the is tribution a n d m ine r a l ogic 
c ompositi on of sa:..-ids in O nta r io. Bes icle s being of 
fun d amental 1nte ::." e st to lhe agg r e gate pr oducer , s u c h i n 
f o r m a tion is of v a lue co the agronom ist a n d for e s ter. 
Rece nt r es·.1lts of this inve sti gati on have gi ven important 
ne w i nforma tion to the Pleistocen e geol o gis t which w i ll 
be of s i gnifican t h elp in i n t e r preti ng the glacial history 
in southern Ontario . 

"Inv e sti gati ons of text, re , struc tur e a nd othe r ph 7·.sical 
p rope rtie s of r eef stone a nd off-r eef facies in the G 1.1e l ph
Lockport dolomites h ave led t o rec o gnit i on of p roperti es 
i n ce rta in fa c i es w h ich a ff ec t the calcining of stone and 
the phy sical p rope rti e s of the lime prod u ced . Re se arch 
on the se and relat e d subj ect s continues. tr 

Geological Survey of Canad a 

A.H. Lang a nd Y.O. F ortie r r eport on c u r r e n t 
investigations of m i neral depo sit s b y the G eolo gi cal Sur ve y as 
follows: 

" J . A. Chamberlai n con t i n u e d the study of Canad ian 
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uranium deposits , his field. work in 1960 being in the 
Northwest Territories and Saskatchewan. He spent part 
of the season at the Eldorado Mine at Great Bear Lake, 
to obtain information and collections before the permanent 
closure of this famous mine , which t ook place later in the 
year, He is a so conducting laboratory work with the 
collaboration of the Isotopie and Nuclear Geology Section, 
to investigate the mobility of uranium within small areas 
of a single specimen. S. M. Roscoe devoted the year to 
office work on his comprehensive report on the geology 
and origin of the El i ot Lake (Blind River ) uranium 
deposiès. 

" G. A. ross continued his comprehensive study of the 
geo ogy and origin of Canadian ir:::m deposits, his field 
work in 1960 being in New O uebec and Labrador. E. R. 
Rose made a special study of t i t aniferous deposits in 
Onta rio and Ouebec. A p::-eliminary r eport w as published 
in 1960 1 . 

1 Rose, E.R.; Ir on a nd T itani um in the Morin 
Anorthosi t e , Ouebec; Geol. Surv., Canada , Paper 
60-11 , 1960. 

" C. R. M cLeod continue d his study of the geology of 
p l a er depos·ts i n the K lond ike a r ea-in par t to obtain 
d a ta tha t w · 1 be difficult or impo3sible to gathe r in 
future, aft e r certain m i n ing ope rations have ceased. 

" W. D. McCartney studied Canad i a n deposits of fluorite 
an of bdrium and strontium minerals . He is also 
investigating the possib iJi.ty tha t, in s ulphur-poor 
e nvironments, l ead may be incorporated in barite instead 
of f orm ing galen.:1., 

" R. MulEgan s tudied beryll iu m d eposit s in northwestern 
and ce ntr a l Canada i n connec tion with his c omprehensive 
sn.d of the geology- of beryll· m depos its a n d methods 
of de t ect i ng and appra i::,i ng th em. A p r e liminary report 
on this pro ject ·was P' blishetl i n l 96rJl. 

2 Mu1 ligan , R be :rt : Beryllium Occu:rrences m Canada ; 
Ge ol. Surv. , Can a da, Pape :r b0 - 21, 1961. 

" A. H. Lang p r epared an e hibit of p u b lishe d metallogenic, 
m i nera!, a n d m ineral- economics map,, fo r the 
International ·S e ological Congress. In collaboration with 
W. D, McCcl. rtne y h e pr epa red a manuscript map for 
displ ay , as reque t e d by the subcommittee for a metallo
geni c map of th e w orld, sh:)w ing present and former 
producing m ines class if::.e d according to principal metals 
a n d ge olo gi cal t7pes. In an a ttempt to determine and 
illustrate the ext e nt to which data now ava 'lable pe rmits 
generalization':l on Canadi an metallogeni c provinces, 
ba~ed on several metals and on small occurrenc es as 
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well as productive deposits, Lang collated data from 
eighteen metallogenic maps for individual metals 
compiled in previous years by various officers of the 
Geological Survey of Canada. This has resulted in the 
publication of three p r eliminar y maps and a preliminary 
reportl. One map sh ows areas cont aining more than 

1 Lang, A.H.: Preliminary Study of Canadian Metallo
genic Provinces; Ge ol. Surv., Canada, Paper 60-33, 
1961. 

widely - scattered occur r ences of seven major me t als, a 
second shows are as of occ u rrences of ten minor metals, 
and a thi r d outline s tectonic and other geological 
provinces and s ubprov inces so that the deg r ee of 
correspondence or difference of the me t a llogenic data 
can be judged." 

Inves tigations b y the geoc h emi s try section of the 
Geological Survey relat ·ng to p ro specting o r ore genesis are reported 
on by R. W. Boyle as follow s: 

"Du r i ng 1960 re search in geochem i cal pro specting was 
carried out in two field areas: one over a broad terrain 
in northern Ont a rio , and the other over a more 
restricted area in southeas t e r n New Brunswick. Three 
fie ld par t ies carr i ed out ge o c h emi cal field work , one on 
the ge ochemi st ry of the le a d - z i nc -copper deposits of 
Bathur s t, Ne w Bru nsw ick , a n other on th e geochemistry 
of pegmatites in No rthw e s t Te r r i t ories and no rthern 
Man itoba, and a th i rd c ollec t ed sampl es from the Lower 
Cretaceous s e d iments of Alber t a for geochemical s t udy. 
In addition , labo rato ry r e search c ontinued , on the che
mistry of ore gen es · s, is o t ope geochemistry , geo
chemical p r o s pecti ng and sedimentary geochem i stry . 

"The geochem ical r ec onnai ssance of southeastern New 
Brunswick by A. Y. Smith c ont i nu ed. Stream sediments, 
bedrock , and natural str eam and spring wate r w ere 
sampled. Field w o r k w a s completed on the " r e d -bed" 
copper depo s its of Ne w Brun w i ck and N ova Sc otia and 
laboratory studi e s a r e u n d er way. 

"R. W. B oyle cont i nued field work on the geochemi stry 
of the zinc-lead - copper d epo s i t s of the Bathurst area, 
New Brunswick. In addition he supervised (1) mapping 
and sampling of th e Drummond I ron Pit by J. L. Da vies; 
(2) geochemical a n d geologi cal study of the gossans pf 
the Bathur s t-New castle are a by I. D. MacGregor; and 
(3) the mapping and rock and ore sainpli1;ig by C. H. 
Smallwood of an 86 - squa r e mile are a centred on the 
Brunswick No. 6 orebody and the Austin73rook iron deposits. 

"E. Presant collected some 350 so il samples from 80 
localities withi n 4 0 miles of Bath urst-some from zones 
directly ove r know n orebodies. Studies of the se are 
under way. 
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"R. Kretz studied the geochemistry of certain pegmatite 
bodies in Northwest Territories, northern Manitoba, and 
in the Grenville region of Ontario and Ouebec. The 
studie s in volve a preliminary investigation of the source 
of the elements in the pegmatites, and the chemical and 
thermodynamic relationships of elements in the pegmatites 
and their enclosing country rocks. Structural studies 
with regard to the emplacement of the pegmatites were 
also carried out in the Yellowknife area. 

"R.H.C. Holman commenced a large-scale geochemical 
reconnaissance in northwestern Ontario to investigate the 
possibility of establishing regional geochemical provinces 
for various elements and thereby direct prospectors to 
areas of higher than average metal content. 

"New equipment , techniques, and methods for both field 
and laboratory are being developed and te sted. 11 

Five Sections of the 21 st. International Geological 
Congress which met in Copenhagen during 1960 w ere concerned with 
mineral deposits. About ten percent of the paper s presented in these 
Sections were of Canadian origin . 

Pa pers 

Total Canadian 

Geochemical cyêle s 15 1 
Geological r esults of applied geochemistry and 

geophysic s 21 4 
Genetie problems of uranium and thorium d eposits 
Genetie problems of ores 

16 
24 

0 
2 

Minerals and genesis of pegmatite s 13 2 
--

89 9 

Of the papers published in Economie Geology in 1960 
(Vol. 55), about 15 percent r/eport on studies of Canadian minera! 
deposits. Although not directly concerned with Canadian deposits the 
following four useful reviews or basic studies in the same volume 
warrant mention: 

J. L. G i ll son: 

G.W. Bain: 

Reno Sales: 

J.H. Rattigan: 

Intriguing Examples of Geology Applied to 
Indus trial Minerals; pp. 629-644. 

Patterns to Ores in Layered Rocks; pp. 695-731. 

Critical Rema,rks on the Genesis of Ore as Applied 
to Future Mineral Exploration; pp. 805-817. 

Residual Characteristics of Crystallates 
Genetically Associated with Ore Deposits; pp. 1272-
1284. 
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PART II - RECOMMENDATIONS FOR FURTHER RESEARCH 

A joint submission from several Toronto members of 
the Subcommittee includes the following suggestions: 

( 1) Since certain gold mines in the Porcupine-Kirkland 
Lake districts may soon close , inquiry should be made now to see if 
some comprehensive research program is warranted and feasible. The 
camps are in close proximity , show both similarities and significant 
differences, include some of the deepest and richest mines known , and 
offer an unique opportunity for comparative study-perhaps focussed on 
their truly remarkable vertical r ange of ore per sistenc~. 

(2) Canada I s rapidly expanding oc eanographic projects 
should include studies of possible ore-forming processes operative at 
and near the water-land interface. Mar ine tidal beaches must surely 
be marked by much chemical activity a nd brackish and fresh-water 
shores only slightly less so, but data are s canty. 

( 3) Useful new ideas and appr o ac h es might a ri se from 
small discussion grou ps (one at each university ? ) composed of one or 
two repre sentative s of variou s science s-geology, chemistry , 
metallur gy, etc. -in an effort to break clown barriers between their 
respective specialties . "Sorne mighty o r e bodies often occur at the 
contacts of two different rock types, maybe the same is true of two 
different sciences! 11 

(4 ) "Much concern is c on s t antly vo i ced about the 
advantage s of pos t - graduat e foreig n study for students. What about 
the same advantage s fo r th e p r ofes s ors? We feel that a portion of the 
funds that our Advi s ory Commi t t ee distributes could advantageou sly be 
allocated to univers ity staff, s rvey personnel, practising pro-fess i onal 
geologis ts , etc. , w h o apply with a p rom ising p ropos al which the y have 
the competence to fo llow up . 11 

D. F. Hewitt , repor tin g on indus trial mineral s, suggests 
the following: 

( 5) " A continuing s tud y of evaporite facies offe r s good 
research posibilitie s . 

(6) " Sorne chert s are relatively inert (in concrete) and 
others are extremely reactive; r esearch is needed as the f ndamental 
properties of chert. 

(7) "Investigations of the clay and shale depos its of 
Canada have been limited .... they offer a fru .. tfu l field for research 
which can h ave important results for the ceramic and b uilding industries. 11 

F i nally , the Chairman r e ite rate s two rec ommendations 
that have appeared in many previous reports: 

( 8) The p r eparation of review papers should be 
encouraged by every possible me ans. 

(9) A great deal more basic research into the formation 
of mineral deposits is needed. 

The se two recommendations a r e commented upon below, 
in PART III, where, also, some r eas on s a r e p ut fo rward for the tenth 
and final recommendation: 
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(10) Since mineral deposits that are being mined 
constitute by far the best-sampled parts of the earth 's crust, and since 
analytical methoda are being steadily improved, representative sample s 
for each operating mine (one for each year's millheads ?} should be 
collected and preserved. 

PART III - GENERAL REMARKS 

A review of the hundred-odd projects listed under Mineral 
Deposits ·in the Survey of Current Research (Pt. II, p. 40 ) suggests a 
slight imbalance. This is of small conseque n ce. Certain parts of the 
per iodic table (n i ckel , gold, uranium) will always be of particular 
interest to Canadians , Just as some ore-forming processes, such as 
laterization , are more appropriately studied elsewhere than Canada. 
The fact that certain topics have kept reappearing over the past ten years 
(sometimes under slightly different titles and occasio nally at different 
research institutions seems likewise of little consequence. In geologii:al 
research, m ineral deposits constibte a singularly ill-defined field
overlapped in part by mineralogy, struct•J. ral geology, and geochemistry 
and sharing all the processes of general geolog- . Almost any 
investigation in the whole geoscience field may have some bearing on 
m1neral deposits. Since sc1enrif1c progress does not occur in any neat 
and predictable fashion and since there is no way of telling which of 
several projects is likel to yield the most important results , neither 
lack of balance or duplications should give rise to concern. 

The high proportion of Canadian papers publishe::i ln l 96J 
by the International Geological Congress (10 per cent of all papers on 
mineral deposits) and by Economie Geology ( 15 per cent of all papers) 
1,:; surprising and signif1cant. lt seems to indicate that Canadian 
geologists are both exceptbnally active in the field of mineral deposits 
and prolific ln their writing . 

Many of tl-ns Subcommittee 's reports ove r the past ten 
ears have referred to one of the most formidable of all tasks facing the 

modern scientist or eng1neer-that of tr _'ing to keep abreas t of 
d evelopments in h1s .fiel of lnterest. This is d1fficult even within a 
narrow specialty; it becomes quite impossible in a::--.y s u ch broad field as 
that of m ineral depos its . Review type papers have been suggested as a 
parti.al answer t o this problem , but f e w s enio:::- economic geologists have 
shown any enthusiasm for embarking on their preparation, nor is this tb.e 
sort of project that can be turned over to a graduate student. Meanwhüe, 
the flow of new data- including m ch that is unpubllshed, poorly evaluaterl, 
and ill-dige sted- s t eadi y engdf s u s. The powerful new anal y tic al tools, 
new techniques and methods of resea:::-ch, even the trend of linking graduate 
study close :i.y wich research, all contribute te,, the deluge. While no one 
would suggest a mora torium on the production of new data, a major shift 
in emphasis seems required-m ch more w ork must be done on the review 
and analys1s of chis data. Sorne way must be found to enlist the services 
of senior experienced ec onom i c geobgists in this task. Are there any 
researcn funds avai!able for secretarial aid and financi al assistance to 
retired government, uni ver sity, or mining geologists who might under
take such studie ? The rewa::::-d would lie i::-1 the nature of the work 
itself-w1th the chance of finding meaningful repetitive patterns in a mass 
of unorganiz ed inf o r mation, or oi estabEshing an important new 
pr inciple. 
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INTRODUCTION 

From the number of research problems under investigation 
across the nation, in the fields of mineralogy, geochemistry, and 
petrology, one gathers that these branches of geology are flourishing. 
The investigations are using major pieces of capital equipment supplied 
by solid support through the fortunate fiftie s from a nation that has 
become increasingly aware of the part that research plays in the 
development of its natural resources. The Fe·deral government through 
the National Research Counci l and the Geological Survey of Canada; 
Provincial governments through grants to universities; and interested 
industries; all have gone far in providing the basic tools for modern 
re search and, perhaps more important, have nurtured the spirit of 
inquiry without which there would be no significant advanc e in the fields 
of science. 

Ten annual reports of this committee have gone out. One 
would like to say that each was an improvement on its predecessor, but 
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this is not necessarily so ; after a decade a project should be critically 
reappraised lest it become decadent. As a document which puts a fing,~r 
on the pulse of geological research, the National Advisory Committee 
report has proven of great value . As a c ontributor to the analysis of 
research problems and pressures, the writer finds h imself at times at 
diastolic ebb . To borrow a phrase from Dr . Shaw I s letter of February 
24 , 1961, 11 Thank y oa for the invitation to c ontribute my yearl y groan 
to your Comm:i.ttee . For once I find noth1ng to criticize beyond the 
topics I have previously covered ... . 11 

The Chairman th1s year has relied very heavily on the 
interesting letters he has received from the Subcommittee members . 
With some minor editing they constitate the main body of this report, 
as we sweep from wes t to eastern sea through the realms of Hutton, 
Werner, and Goldschmidt. 

CURRENT RESEARCH 

British Columbia 

Drs . R . M . Thomps on and H . V . Warren , University of 
Bri t i sh Columbia, list the current research in the Department of 
Geology at Vanc ouver, with comments on geochemical aspects. One 
might add that a very interestrng contribution to geochemistry is being 
macle by R . D . Russell 1 of the Department of Physics with his 

1 Stanton, R . L . andR.D . Russell, 1959 , Anomalous leads and the 
emplacement of lead sulfide ores : Ec onomi.c Geology, vol. 54, pp. 
588-607 . 

investigati on of lead isotopes in ores . 

Dr . Thompson lists the following projects underway in 
the Department of Geology : 

Drummond , A. D . , The geology of the Alice molybdenum prospect, 
Skeena Mming Division, Alice Arm, B . C . (M.A. Sc. 
the sis). 

MacDonald, A . , The geology and mineralogy of the Hector and Calumet 
mines, Yukon Territory (M . Sc . thesis). 

Montgomery, J . H . , The structure, petrology, and origin of the Copper 
Mountain stock, Princeton , B. C . (Ph . D . the sis). 

Northcote, K . E., Distribution of Cu, Zn , Pb , Mo, Fe, Sin the 
sediments of Mud Bay , Crescent Beach, B . C. (M. Sc. 
the sis) . 

Sinclair, P. . J . , A study of lead is otope s in mineralization in the Kootenay 
arc (Ph.D . thesis) . 

Smith , C . , The stratigraphy and petrology of the Pennsylvanian of north
west Washington (M . Sc . thesis). 

Stanley , A . D., Laboratory deformation of i ce crystals and correlation 
with crystal fabrics of glacier ice (Ph. D. the sis). 



- 55 -

Mathews, W. H., Isotope age determinat i ons of Cenozoic rocks of 
British Columbia. 

Thompson, R. M. , Pyrosynthesis of Pb , Bi , C u , S minerals. 

McTaggart , K. C. and Thompson , R. M., Geology of the Skagit River 
are a, B. C. (A limi t ed amou nt of field w ork r emains; 
publicati on thi s year) . 

Alberta 

Dr. Warren repor ts as fo llows: 

"In biogeochemi cal p r ospecting we have been extending 
our data on anomalous vegetation to other Canadian 
provinces and En gland. The work b y Holman 1 on 

1 Geol. Sur v., Cana da ; M a ps 29-1959, 26-1959 , 27-
1959 and 33-1959. 

sediment s in N ova Scotia has been fo llowed up by soil 
and vegetal s ampling and close cor r elations have been 
obtained. 

" In lithogeochemi s try, a s t u d y of th e Cu, Zn , Mo, and 
Pb contents of some Onta r i o l ime stone s, supplied by 
D. F. Hew itt, O n tar i o Depa r tment of Mines , has shown 
sign ificant va r i ations i n t he var i ous limestone s in south
we s t ern Ontari o. The s e variati ons have tentatively 
been co rrelated with s im i la r va ria t i ons in soils, and 
foods grow n on th e s e soils. 

" Much work has bee n clone on the lead cont ent of rocks, 
so i l s, and v e ge table m atte r, i ncluding s ome food s . 
H ighe r than norm al am oun ts of le ad have been fou nd in 
s ome f ood s and in s ome i n stance s this lead has been 
i nt r oduced by exhaust fume s of a utom obile s u sing 
gasoline contai n i n g t e trae thyl lead." 

At the Unive rsi ty of Alberta , fir st majo r r esult s of a 
program in potass ium- argon a ge d ete r m ination conduct ed c o operatively 
by the Depar tments of Geology a nd P hysic s a r e now in p rint or press. 
The National Adviso ry Committee , who suppo r ted this r e s ear ch , will 
be intere s ted in th e f ollowin g li st of curre n t pape r s: 

Folinsbee, R.E., H. Baadsga a rd , a n d J . L ip s on , Po t a ss ium - argon 
T ime Scale: Inte r n ati ona l Geol o gical Cong r e ss, XXI 
Session, 1960, Copenhagen , P t. 3, pp. 7- 17 . 

Baadsgaard , H. , R. E. Foli nsbee, a n d J. Lips on , Pot a s s i um-argon 
Date s of Biotites fr om Co r d i lle r an Granites; Geol. 
Soc. Amer i ca , vol. 7 2 , N o. 5 , May 1961, pp. 689-702. 

Folinsbee, R. E. , H. Baa d s gaa rd , and J . L i p s on, Potas s ium-argon 
d a tes of Upper C r e tac eous A s h Falls, Alber t a, Canada: 
Annal s New Yo r k Acad . Science s, vol. 91 , art. 2 , 
Geochr onol o gy of R ock Sys tems, pt. III, The Phanerozoic 
T ime Sc a le , pp. 3 52 -3 63, 1961. 
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Lipson, J., R. E. Folinsbee, and H. Baadsgaard , Periods of Orogeny 
in Western Canada; Annals New York Acad. Sciences, 
vol. 91, art. 2, Geochronology of Rock Systems, pt. IV, 
The Age of the Basement Rocks of the World: North 
America, pp. 459-463, 1961. 

Bystrl::Jm-Askl und, A.M. , H. Baadsgaard, R.E. Folinsbee, K/Ar age 
of biotite, sanidine, and illite from M iddle Ordovician 
bentonites at Kinnekulle, Sweden; Geol. Fl::3ren. F!:3hr. 
(in pre ss) . 

Baads gaard, H. , J. Lipson, and R. E. Folin13bee , The Leakage of 
Radiogenic Argon from Sa nid ines: pre sented at I. U. G. G. 
meeting in Helsinki, 1960 (in press - Geochim. et 
Cosmochim. Acta). 

Baadsgaard , H., R. E. Folins bee , and J. L1pson , Caledonian or Acadian 
Granites of the Northe rn Yukon: First International 
Symposium on Arctic Geology, Calgary, University of 
Toronto Pre ss, 1961. 

Smith, D.G.W., H. Baadsgaard, R.E. Folinsbee , andJ. Lipson, 
P otassium-argon age of Lower Devonian Bentonites from 
Gaspé, Ouebec, Canada: Geol. Soc. America Bull., vol. 
72, pp. 171-174, January 1961. 

Hunt, G. H., Time of Intrusion of the Pur cell Sills, Southeastern British 
Columbia (Abs t ract): Geol. Soc. America Bull., vol. 71, 
p. 1893. 

Kuno, H ., H . Baadsgaard , S. Goldich, and K. Shiobara, Potassium
argon Dating of the H ida Metamorphic Complex, Japan: 
Japanese Journal of G eology and Geography, vol. XXXI, 
No s. 2-'4 , pp. 27 3 - 278 , September 1960. 

Burwash , R.A. , and H. Baadsgaard, Yellowknife-Nonacho age and 
structural relat ions: presented at Royal Society of Canada 
mee ting i n Montre al, June 1961. 

At the Re s earch Counci l of Alberta, with a very strong 
group in hydrology, members are studying the chemistry of ground 
waters of Alberta; Dr. Godfrey is investigating the stable hydrogen 
isotopes in hydrou s silicate minerals; and Dr. Gorden Hod gson is in 
charge of a program in pet roleum geochemistry that has produced some 
significant results 1 . 

1 Bake r , B ruc e L, and Gordon W. H odson: Geochemical Significance 
of Nickel C omplex of P heophytin (Abs t ract), Bull. Amer. As soc. 
Petroleum Geologists, vol. 44, No. 7, July 1960 , p. 1245. 

Saskatchewan 

Dr. L. C. Coleman of the Department of Geology at 
University of Saskatchewan has submitted the following interesting report 
on m ineralogical, geochemical , and petrol ogical investigations in 
Saskatchewan , including several suggestions that merit attention: 
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"Mineralogical work being carried out in the Department 
of Geology at the University of Saskatchewan and the 
Geological Division of the Saskatchewan Research 
Council includes studies of rock-forming silicates and 
of sulphides. 

"Dr. J. R. Smith of the Saskatchewan Re search Council 
is continuing studies on the determinative properties and 
stability ranges of plutonic feldspars, particularly the 
Moir Lake granodiorite. 

"Dr. L. C . Cole1n an of the Depar tment of Geology is 
conducting an investigation of the relations of unit cell 
dimensions and optic al properties of synthetic mono
clinic pyroxene s to their chemical compositions. 

"Dr. R . G , Arnold is continuing studies on the relation
ship of the comp ·3~u 0 n of pyrrhotites to conditions of 
formation. 

"Drs. Smith and Arnold are testing the feasibility of 
relating ore deposits to the distribution of ore metals 
(Cu, Pb, Zn, Ni, Ca) in Precambrian rocks of western 
Saskatchewan. 

"E. L. Faulkner, a Ph. D . candidate in the Department 
of Geology, is studying trace metals in the ores of the 
Coronation Mine which is part of a comprehensive 
project being coordinated by the Geological Survey of 
Canada . 

"Two of the needs felt most strongly at University of 
Saskatchewan, of whi ch the National Adviso r y Committee 
should be advised, pertain to library facilities and 
visiting lecturers. 

"Library facilities for research in mineralogy, geo
chemistry, and petrology are by no me ans adequate. 
This situation probably holds true at other western 
uni ver sitie s. The National Advisory Committe e could 
provide real aid to research by obtaining some support 
for the expansion of library facilities. Sorne coordination 
could be achieved to avoid duplication of the rarer 
journals within the western group. 

"The need for more visiting lecturers is a crying one. 
The stimulation of resear ch by personal interchange is 
well established. At this campus we feel a sore need for 
visits from fellow geologists and feel that undoubtedly 
this is true for our colleagues at the other western 
uni ver sitie s. We feel the National Advisory Committee 
could greatly stimulate research by instituting and 
promoting a pro gram for visiting lecturers . 11 

From the University of Manitoba Dr. R. B. Ferguson 
gives details of some of the coordinated research projects going on in 
his department , and the application of laboratory studies to the solution 
of field problems. 
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"In the field of petrology Dr. H. D. B. Wilson is super
vising three projects by graduate students on the Nelson 
River gneiss zone in the Moak Lake region of northern 
Manitoba. The Nelson River gneiss zone is the boundary, 
about 30 miles wide, between the Churchill black to the 
north and the Superior black to the south. J. M. 
Patterson is working on the gneissic rocks of the 
boundary zone itself; G. D. Pollock is working on the 
rocks to the north (in the Churchill black); and D.H. 
Rousell is working on the rocks to the south in the 
Superior black, and on some of the southernmost gneissic 
rocks of the boundary. These students are studying the 
rn.etamorphisn1, sedimentation, and structure of the rocks 
to determ ine th e nature of the boundary. The studies form 
part of an overall investigation by Dr. Wilson and he and 
W.C. Brisbin are making a geophysical study of the are a 
as well. 

"In the field of mineralogy two stuàents are carrying out 
projects under my direction. L. T. Trembath is studying 
the potassium feldspars in 60 or so rocks from the Nelson 
River gneiss zone to see if a relation can be found between 
the nature of the potassium feldspar (orthoclase to 
maximum microcline) and the ratio of potassium feldspar 
to plagioclase feldspar in the rock. That such a relatio~1. 
should exist has been suggested by the crystal structure 
work that we and others have clone on the feldspars. 
Norma A. Tweed.y is studying mainly by the X-ray powder 
method, the pegmatitic minerals in the Winnipeg River 
area of southeastern Manitoba." 

From the University of Toronto, F. Gordon Smith tells 
of his forthc oming book on physical geochemistry, and plans for 
improving facilities for chemical analyses of minerals at the University 
of Toronto. He summarizes current research projects with which he is 
concerned, as follows: 

"A study by G.M. Anderson of the solubility of lead 
sulphide in H

2
S-saturated water from room temperature 

to 90°C is completed. It appears that the solubility of 
sulphides of the B -group metals, due to forming 
complexes in H

2
S-H

2
0 systems, is large enough to be 

significant, especially at elevated temperatures and 
pressures. 

"A study of the partition of rare earth elements between 
hydrous silicate melts and aqueous solutions at 
equilibrium, is being carried out by H. Pollak. The 
results may be useful in developing theories of the 
relationship between pegmatites and hydrothermal veins. 

"A study of the partition of selected minor components 
between two or more minerals in equilibrium has been 
started by F. G. Smith. Many useful geotherm ometers 
and geobarometers could be developed by combining 
careful synthesis and accurate analysis of minerals which 
crystallized together . 



- 59 -

"A study of the decrepitation of metamorphic minerals 
during heating is being carried out by W. W. Hutchison. 

"J.N.E. Weber is making a study of the natural 
variation of composition and structure of carbonate 
minerals in carbonate rocks , Spectrographie data is 
being obtained in Dr. Shaw ' s laboratory at McMaste r 
University. The substantial mass of data on composition, 
growth stacking disorder , mosaicne s s, etc , , is being 
processed by the digital computer at Toronto. 11 

Dr. W . W. Moorhouse summarize s current petrological 
and mineralogical research at the University of Toronto as follows: 

"Graduate and staff re search in petrology was carried 
out in a number of fields during the past session. 
Lithium-bearing pegmatites east of Lake Nipigon are the 
subject of an intensive m i neralogical study by V . G. 
Milne. H. Williams dur ing the year completed a study, 
under the auspices of the Geological Survey, of the 
Chisel Lake area in Manitoba, resulting in some 
interesting conclusions regarding the origin of the 
"quartz eye" granite i n that area. Molybdenite 
mineralization has be en the subject of investigation by 
F.D . Gill (in gneisses) and R . E. Robinson (in 
pegmatites). The petrography of base-metal veins is the 
theme of a master ' s thes i s by D . L . Cooke. Granites and 
gneisses have been studied i n a regional way by R . A ·. 
Alcock and D. P . Rogers . I have been working principally 
on the mineralogy and textures of iron formations, in 
particular the Gunflint. 

"In the comin g yea r , the iron formation study will be 
continued, A study of Timiskaming and Kee w atin rocks 
in northeaster Ontari o , corre]ated wi th age determina
tions (with the cooperati on of the Geophysics group in 
this University) w i ll be i n i tiated i n the fall. Aspects of 
the geochemistry of molybdenum will be investigated 
byProf. P . A . Pea chandJ , R . Renault. JohnGittins 
will be with us next year, and will continue h i s work on 
nepheline syeni te s , a nd o rga n iz e a chemical analysis 
la boratory in the d epartm e nt . 

"Dr. Nuffield and his assistants have been concentrating 
on the standardization of the fluo r escence X-ray 
spectrograph for rock a nal y sis, and will continue this 
project in the 1961-62 s ession. X-ray investigation of 
ore minerals will also be c ontinued by Dr. Nuffield and 
Mr. D . C . Harris . 

"Dr s. Wilson and Farquhar continue their significant 
contributions i n geophysics with some particularly 
interesting results on the origin of the Blind River 
uranium ores 1. 11 

1 Journal of Geophysical Research, January 1960. 
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At Que en 's Unive:r sity Dr. L . G . Berry continues his 
mineralogical research and Dr. J. E . Hawley and associates their 
massive study of granitic rocks. Dr . Jolliffe continues his research 
on element associations in ore deposits and the i r significance, 

At the University of Western Ontario Dr. Kr amer is 

continuing his studies of the chemistry of Lake Erie, and his significar..t 
work on carbonate and sulphate minerals at low temperatures. 

At Carleton University DY, Tupper is investigating the 
distribution of sulphur isotopes in nature, particularly in their 
application to processes of sulphide genesis i n sulphide ores. The 
influence of Dr. Thode of McMaster University, pioneer in isotopie 
studies of geologic application, m1ght be detected here. 

Dr . D . M . Shaw reports on activit: es at McMaster 
University as follows: 

"We have a group of graduate students doing trace 
element studies under my directi on on various problemE. 
These include studies of apatite, of phlogopite, of local 
shales and of amphibolites . Inaddition, two trace
element studies on ultrabasic rocks and a suite of alkalic 
lavas form part of broader petrological studies. 
Broadly speaking the aims of all these projects are either 
to enquire into the manner of trace element occurrence in 
minerals, or to try to use trace elements as criteria fo r 
the environments of origin of rocks. 

"Dr. B . J. Burley has a gradua te gr oup studying 
feldspathoid and zeolite crystal chemistry and stability 
relations, using hydrothermal synthesis techniques and 
and X-ray diffraction . It is also hoped for the future to 
apply this approach to experimental studies on trace 
element distribution. 

"With Dr. R . E. Jones interested in sulphide geo
chemistry and D1·. T . N . Irvine studying the petrology of 
ultrabasic rocks, we have a fairly good staff coverage of 

most branches of the petrological - geochemical fields. .!. 

should add that Dr. G. V . Mià.dleton 's sedimentological 
researches are in part collaborative geochemic al studie s, 
and his contributions are also considerable in the 
development and application of statistical methods. 

"We have recently established, with the aid of a National 
Re search Council grant , a rock analysis laboratory 
using "rapid methods ". This is essentially a research 
service laboratory for those of us whose researches 
require silicate rock analys1s. Our analyst received a 
training period with Dr . J.A . Maxwell of the Geological 
Survey of Canada ; the laboratory ha s just be gun to 
opera te. 

"In view of the availability of a reactor on the campus it 
has been apparent tome for several years that a nuclea r 
geologist would form a welcome addition to our staff anè 
fit in well with both the geology and chemistry programs. 
The appointment of J.H . Crocket for the 1961..'.62 session, 
who has experience in both field geology and in neutron 
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activation analysis (with Smales at Harwell} promises 
some interesting research developments in the future. 

"Dr . Thode and his associates in the Chemistry 
Depa:.:-tment continue the i sotope s tudies for which they 
are so well known, ar~d v1hich constitute a large part of 
geochemistry today. " 

The Geological Sur vey of Canada continues its major 
contributions in the fields of mineralogy, g eochemistry and petrology. 
AU geologists in Canada will be glad to learn of the prog:::-ess in 
compiling data on Canadian rocks, reported by Dr . Maxwell as foilow s: 

"The manusc rip t for the first phase of this con.pilation 
project, that of finding, extracting, c oding and compiling 
chemical analyse s of Canadian roc k s, mi:1erals a r.d ores 
originally pub liflc.eê. by the Seological Survey, ha , oeen 
completed and is no•.;.• bei n.g checked before submitting it 
for publication . 

"The mat erial included i n th e compilation is for the 
110-year pe riod of Survey activity f ::·v m 184:i - 1955 . Sorne 
1310 analyses are lis ted in the compilation manusc ript 
but, since many analyse s have mo r e than one part, the 
final total is nearer to 1600, Relaced geological geo
graphical and o ther data are i:c.clu l e cl with each analysis, 
and there are also a spec im en name index , geographic 
index, and bib~io graphy .... 11 

Dr. S . C . R obinson ·wr ite&: 

" After your very generous ceferences to th e Geological 
Survey in last year's rep;:;r t oi fo e Subcommittee on 
Petrology, Geochern:~stry and Mineralogy, 1 am not &ure 
that we are enbtled to rn.uch &pace th~s year. How ever, 
there are a number of changes and r esul ts that you may 
feel are wcrth r eco rding, ... ' ' 

He goe s on in such an intere sting fashion that little can 
be edited from his report, and it is here given essentially as submitted . 

11 In Isotope and Nuclear c..;eology, the new solid source, 
90-degree, 10-inch mass spectrome t er fitted with an 
electron multiplier ·.r✓ a s put int o service on a study of 
variations in ratios of magne siu!n ia o tope s . Raw 
mate rials for this study inc ].ude d virtually the whole 
range of geologi c a l m.:=i te rials {rom meteorites and ultra
basic rocks to sediments, sea. water, and last year 's 
v egetat ion , Re suHs to date indicate that although 
reproducibility is d ifficult to achieve_, there is a r eal and 
systematic variation in the Mg24 / Mg26 ratio. 

"A new gas sour ce mass spectrometer to have a 
resolution of 1 ma ss unit in 100 is now under construction. 
It is to be used p rim arily for argon analyses. 

"In 1960 a total of 150 new potassium-argon age 
determinations were made. These are compiled in a 
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second annual report 1 . 

1 Age Determinations by the Geological Survey of 
Canada, compiled by J.A. Lowdon, Geol. Surv., 
Canada, Paper 61-17, 1961. 

"The new radiocarbon laboratory was put into operation 
in January 1961 and has already produced dates that 
check well with those determined by other laboratories 
on the same samples, 

"A new vacuum X-ray Spectrograph has been installed 
and has proved to be most valuable in extending the 
sensitivity of analyses for many elements, down to 
magne sium (No . 12), in the periodic table." 

In petrology, important progress has been made 1n 
studie s of granites in Canada (J. E . Reesor) and of ultra basic rocks m 
Canada (C. H. Smith). Dr . Reesor reports as follows: 

"The study of granites in Canada has included an area 1n 
southeastern British Columbia and the Anstruther 
batholith in eastern Ontario . Work has been largely 
concentrated toward under standing the tee tonie and 
petrologic development of gneis sic and granitic rocks in 
part of a well defined mountain belt in southern British 
Columbia. This mountain belt consists of a region of 
granitic gneis ses, migmatites, and high grade 
metamorphic rocks (Shuswap terrain) along its western 
limits in southern Selkirk a nd Monashee Mountains and 
of discrete, post-tec t onic granitic plutons along its 
eastern limits in Purcell and northern Selkirk Mountains. 
Work to date consists of deta.iled mapping in a number of 
critical localities by J. E. Reesor and three Ph. D. 
students. 

"K. R. Dawson has commenced w ork on a deep- seated 
batholith in the Grenville of eastern Ontario. It is 
expected that a gravity survey of the batholith will be 
made by the Dominion Observatory as part of this study. 

"The study of ultrabasic rocks has now been in progress 
for four years . Dr. Smith reports as follows: 

"The objective of the Canadian ultra.basic rock study is 
to develop general interpretations on the origin, tectonic 
and economic significance of ult r abasic bodies based 
upon detailed mineralogical, pet r ographic, and chemical 
studies. Because of the widespread occurrences of the 
intrusions, certain areas have been chosen as "bench 
marks" to be studied in detail. Those currently under 
study include the Bay of Islands complex, Newfoundland 
(Smith, G. S. C. Memoir 290, 1958), Mount Albert, 
Gaspé (Smith and MacG:regor, Bull G. S.A., Dec. 1960, 
p. 1978, Muskox complex, Coppermine River area, 
N. W. T. (Smith, in press), the Tulameen complex, B. C . 
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(Findlay, D.C . , Ph . D . study, Oueen's University). 
The se studies deal with the primary features of ultra-
basic intrusions and at a later date studies of 
serpentinization and asbestos deposits will be undertaken. 
The data will then be c ombined with that from 
reconnaissance and literature studies of other ultrabasic 
intrusions in Canada as a basis for more general syntheses. 

"La bora tory studie s, a part from tho se directl y related to 
the above field work, also include a study of magne sium 
isotopes and their possible application to ultrabasic studies 
(Wanless, Smith, Loveridge, Maxwell), a study of the 
platinum group content of ultrabasic rocks and associated 
mineral deposits (in association with the Mines Branch), 
and a study of pyroxenes (MacGregor, I.D., Ph.D. 
the sis , Princeton University). 

"The work to date has served to indicate the general lack 
of, and need for, quantitative data on igneous rock, and 
also the slow, tedious and not too precise methods 
currently available for supplying thi s data . Despite the 
great amount of information and interpretation tha t has 
been accumulated in igneous F>etrology, work on igneous 
intrusions is still very much at the reconnaissance level 
and in need of tuning up in order to provide the proper 
quantitative data nece s sary to develop fundamental theorie s 
that are statistically sound. 

"K. R. Dawson and others published the first description 
of the Abee meteorite in December, 19601 , He is 

1 Geochim . et Cosmochim . Acta, 1960, vol. 21, pp. 
127-144. 

currently working on the Holman Island and Benton falls. 

1V1ineralog1cal Pr ojec ts 1nclude : 

"(l) Compilation of data on Canadian minerals (R.J. 
Traill). 

"The major task of extract ing pertinent data from 
geological literature covering the period from 1915 to 
1960 was completed in 1960. All data have been 
recorded in card files and analytical data rechecked with 
the original refe rence s. A c onsiderable amount of 
reliable unpublished information provided by members of 
the Mineralogica l Association of Canada and extracted 
from G, S. C. laboratory records has been incorporated. 
A start has been made on preparation of the manuscript 
for publication. 

"(2) Studies of micas (J. Rimsaite). 

"Good progress is being made on an extensive study of 
micas and mica- bearing rocks in c onjunction with 
potassium-argon age determination studies. 
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11 (3) Catalogue of X-ray diffraction patterns (A. P. 
Sabina and R . J. Traill). 

"A catalogue of X-ray diffraction patterns and specimen 
mounts on file at the Geological Survey of Canada up to 
April 1 , 1959, was published as Geol. Surv. , Canada 
Paper 60-4. 

"(4) X-ray spectrographie analysis of minerals and 
rocks (G.R. Lachance). 

"The facili t ies of X-ray spectrography were expanded in 
1960 with the installati on of a Philips Universal Vacuum 
X- ray Spectrograph .... 

"(5) X-ray diffraction studies. 

"Preliminary studies were made on the application of 
X-ray diffraction determinative schemes for olivines, 
pyroxenes and feldspars to the study of compositional 
variations within ultrabasic bodies . .. . 

"(6) Geological Survey collections of rn.inerals and ores. 

"Mr. H.R . Steacy joined the Mineralogy Section in 1960 
as curator of the collections of minerals and ores. These 
extensive collections are now housed in a single building 
and are being re-catalogued and prepared for active use ... 

"In geochemistr y the radiochemistry la bora tory under Dr. 
R. A . Washington is now functioning. As part of the 1Roads 
to Re sources 1 geological mapping pro gram for a large 
area in northwestern Ontario , more than 10,000 rock 
samples were collected a nd analyzed for a number of trace 
elements. The results are not yet correlated . 11 

Ouebec 

Dr. J. E. Gill of Mc Gill University reported to the 

International Geological Congress on some interesting solid diffusion 
studies on sulphides 1 . Thi s i s part of a majo r study by Drs. Gill, 

1 
Gill, J . E. , 1960, Solid diffus i on of sulphides and ore formation: 
Rept. 21st. International Geol. Congress, Norden , Part 16, Genetie 
Problems of Ores, pp. 209-217. 

Kranck and Saull on silicate and sulphide phase relationships of great 
miner alogie and geochemical significanc e. 

At the Ecole Polytechnique Professor Perrault is studying 
the mineralogy of the Oka alkaline intrusions. 

Dr. F. F. 0 sborne reports the following graduate student 
the sis projects underway at Laval University: 
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M. Sc. the sis project~ 

(1) L. Kiss is studying coronas developed in 
troctolites and gabbros in the cyanite grade and comparing the 
mineralogy with some coronas that have been metasomatized. 

(2) A.Gag:::on is working on the average composition of 
rocks of a region northwest of Abitibi using analyses of local clays and 
silts and thin sections collected from bedrock. 

{3} N . Bbuin is comparrng the compositions of gneisses 
occurring in a belt southeast of the Keewatin-Timiskaming subprovince 
in Que bec. 

D . Sc . the sis projects 

( 1) L . Robert is working on the structure and petrology 
of the gneis ses of a part of the Grenville S 0J.bprovince we st of 
Témiscamingue Lake . 

(2) P. St-Julien is studying the st r atigraphy, structure, 
and petrology of an area near Magog , Ouebec . 

(3) G. Duquette has mapped, on a scale of 500 ft. to an 
in., the area about two new copper-zinc orebodies near Weedon and has 
made petrographic studies of p.re- and post-Taconic metamorphic rocks 
and Tac onic and Acadian intrusive rocks. An M. Sc. candidate, J . 
Lacasse , is making a pe tr og r aphic stndy of the country rock and the 
alteration minerals. An undergraduate thesis is being p r epared on the 
ore minerals. 

Maritimes 

Dr. R.F. Cormier, St. F rancis Xavier University, 
reports on activitie s in pet :c ology, mine ·,.., a lo gy, and geochemistry at the 
Maritime univer sities as follows : 

Active research in the fields of mine r alogy, pe trology, 
and geochemi stry in the Mari time Pr ovinces is being carried out 
primarily at the University of New Bru!lsv,ick , Dalhousie University , 
and Saint Francis Xavie r University, Nova Scatia . 

At the Univer sity of New B runswick, the w ork falls into 
two categories: a. petrolo gical investigatio!ls of int r usive rocks of 

econom1c significance based primarily on field work 
and thin section studie s . 

b . trace element studies of selected minerals from 
intrusive rock 1na ss e s and bas ed largely on fie ld 
work and em1ss1on spectrographie analyses. For 
example , c onsiderable work along the se line s has 
been clone on the plagioclase feldspars and the 
pyroxene s of the nickel bearing gabbros of the St. 
Stephen , New Brunswick area. 

At Dalhousie University, in the near future , a study of 
the zeolifes contained in the T r ia.s sic trap - rocks of North Mountain, 
Nova Sc otia will be undertaken. At the same time , it is hoped that an 
investigation of th e alterati on p roduc t s, particularly the clay minerals , 
contained in recent sedime:nts will be init1ated. 
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At St. Francis Xavier University, petrofabric studies of 
sphalerite-bearing, crystalline limes t ones of the George River group 
have been begun by B . J. Keating. Detai led analyses of the crystallographic 
orientation of the carbonate minerals will be made and possible techniques 
for orientation studies of the contained sphalerite will be studied. R.F. 
Cormier is setting up a mass-spectrometer (12 1

' radius) for the 
measurement of j sot ope abundance s and for isotope dilution analyses. 
Work on this instrument will be largely directed towards the absolute 
dating of sedimentary rocks. Initially, this will enta il the R b-S:r ·dating 
of glauconites, volcanic rocks, etc. Eventually it is i ntended that ages 
based upon the uranium decays and potassium-40 decay will also be 
measured. Facilities for the separation of pure mineral samples and 
for their chemical treatment prior to mass spectrometric analysis have 
been set up and are in operation. 

With regard to his own work on rubidium- strontium dating, 
Dr. Cormier writes: 

" . . .. my machine is sti ll in the process of construction. 
If it is operating by next fall, I shall be happy. The se 
things mov e very slowly here since facilities for instrun1ent
making are practically nil and everything must b e farmed 
out . '' 

This bears on the problem of technicians that Dr. Shaw 
discussed m the Tenth Annual Report of the National Advisory Committee 1 . 

1 National Advisory Committee on Research in the Geological Sciences. 
Tenth Annual Report, 1969-60, p. 43 . 

CONCLUDING SUGGESTIONS 

Dr. J . M . Harrison, in an ace ount of his recent visit to 
geological establishments i n the U. S. S. R., touches on a controversial 
problem, particularly to workers in geochemistry, when he comments 
that at one lecture he was asked through an interpreter why Canadians 
published all their good papers in United States publications. He did net 
know if h i s a ns .;1er satisfied the Russians ; it did not quite satisfy him. Is 
this n ot a tapie that should be discussed and reported on by this 
Comm ittee. 

Dr. Robinson suggests calendar year coverage for the 
annual reports as reasonable , in view of the March submis sion date for 
subcommittee r eports. 
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REPORT OF THE SUBCOMMïTTEE ON 

STRATIGRAPHY, PALAEONTOLOGY, AND 

FOSSIL FUELS 

Pre sented by F . H. Edmunds 

Members of Subcnmmittee 

F .H. Edmunds (Chairman) - University of Saska tchewan, 
Saska~oon , Saskatchewan. 

F . W , Beales 

J. Beland 

J.F. Cale y 

S.J. Nelso!'l 

V . J. Okulitch 

C , G . Winder 

- Univer3ity of Toronto, 
Toronto, Ontario. 

- Depa:.::-tment of Natural Re sources, 
Ouebec, Ouebec. 

- Geological Survey oÏ Canada, 
Ottawa, Ontario. 

- University of Alberta, 
E dmonton , Alberta. 

- Un~vers i ty of British Columbia, 
Vancouver , Bricish Columbia . 

- Un1versüy of Western Ontario, 
London , Ontano . 

CURRENT RESEARCH 

The ·number of research projects in strat1graphy, 
palaeontology and fossil fuels has increased considerably in the past 
year. In 1959-60 , 120 projects were repo r ted ; this year the survey 
of current research (P t. II, p . 97 ) hsts about 188 projects. A 
classification of the projects follow::;: 

Ca teg o ry 

Stratigraphy and Palaeontolo gy 
Sedimentary petrology and sedimencation 
Petroleum 
Coal 

Number of Projects 

Total 

148 
31 

6 
3 

188 

These research projects are being carried out by the 
Geological Survey of Canada, by va rious provincial r e search councils, 
departments of mines and resources, and by university staff members 
and gradua.te students . A listing of the organizations in which this work 



- 68 -

is being done, with corresponding data for 1959-60, follows: 

Number of Projects 
Organization 1960-61 1959-60 

Geological Survey 
National Museum 
Provincial Departments 
Universities Staff 

Ph. D . Candidates 
Master Candidates 

60 
5 

20 

~~} 103 44 
Total 188 

26 

20 

4(;} 
9 74 

25 

Total 120 

The increase is substantial, particularly in the work 

being done at the universities, a result in part, of an increase in the 
number of graduate students . The increase in number of projects 
reported by the Geological Survey and National Museum is due in part 
to the listing of projects for the first time that have been in progress 
previousl y. 

Stratigraphy 

To indicate the se ope of current stratigraphie studies, 
one hundred and forty-five projects listed under Stratigraphy and 
Palaeontology (Pt. II, p , 97) have been classified according to areal 
distribution and stratigraphie range (Table I), This table gives an 
indication of the interest being taken in the geology of a particular 
province but is not necessarily a measure of the volume or profundity o.f 
that interest because the extent and substance of individual projects are 
not equal. Eighty-nine of the studie s deal with the geolo gy of Western 
Canada ; thirty with Eastern Canada ; fifteen with the Northwest Territories 
and the Arc tic; and eleven are classified as general. The last include 
projec ts such as the preparation of a ' Lexie on of Stratigraphie Name s 
used in Canada' by T . E . Bolton and F . J.F. Wagner, and the 1Study of 
the Geological Survey Collection of Fos sil Insects 1 by H , M. A. Rice which 
involves organization , arrangement and consideration of their 
stratigraphie significance , 

Precambrian 

Precambrian correlation i n the northwest Canadian Shield 
is being studied by J. C . McGlynn, Ge ological Survey of Canada. At the 
University of Alberta the 'Structure and Stratigraphy of Precambrian 
Rocks in the Rocky Mountains 1 is being studied by H , A . K. Charlesworth 
et éd . ; R , A. Burwash et al. continues the study of the 'Subsurface 
Precambrian of Western Canada 1. 

Lower Palaeozoic 

Studi es of Lower Palaeozo i c strata are about equally 
d1vided between Eastern and Weste r n Canada, the Ordovician receiving 
slightly more attention in the west and the Silurian in the east. A general 
study of 'Cambrian Trilobites and Cambrian Stratigraphy' is underway by 
J . W . Kerr , Oueen 1s University and J, E. Brindle, Saskatchewan 
Department of Mineral Resources, is studying 1Faunas of the Winnipeg 
and Deadwood Formations in the Subsurface of Saskatchewan'. The 
Deadwood and Winnipeg formations range from Upper Cambrian to 
Ordovician. In Eastern Canada H. D . Lilley, Memorial University of 
Newfoundland is studying Cambrian and Ordovician sediments between 
Bonne Bay and Humber River, Newfoundland; studies of Ordovician and 
Silurian strata by several graduate students at McGill University are in 



TABLE l . 

Distribution of Research in Stratigraphy and Palaeontology 

A t· rc 1c C ana da. 

N.W.T. Islands B.C. Alta. Sask. Man. Ont. Que. N.S. N.B. Nfld. General West East Total 

Tertiary 7 2 9 

Cretaceous 1 13 10 3 27 

Juras sic 1 2 1 1 2 7 

Triassic 6 6 

Permian 1 1 " 2 

Carbonife rous 2 2 5 2 1 4 1 1 18 

Devonian 9 6 1 1 · 2 5 1 25 

Silurian 1 5 3 2 1 1 13 

Ordovician 3 2 2 2 4 3 1 17 
•. 

Cambrian 1 .l 2 

Precambrian 1 1 2 4 

General 2 1 1 2 1 1 6 1 15 

Total 13 z 24 28 17 3 11 1 3 4 3 11 17 2 145 
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progress ; and F . W . Beales , University of Toronto continues his work 
on the stratigraphy of the Black River group in southern Ontario and 
Ouebec . In western Canada a number of surface and subsurface studies 
of the Ordovician of the P rairie Provinces are being made and B. S. 
Norford, Geological Survey of Canada is studying the 'Late Ordovician 
and Silurian Fauna of Southern British Columbia 1 • 

Upper Palaeozoic 

Of the forty-five projects underway , the majority are on 
Palaeozoic stra ta in Western Canada. Of the se, twenty-five are of 
Devon1an strata. These include faunal studies in the Northwest 
Territories by D . J . McLaren and K . W . Norris , Geological Survey of 
Canada ; and by W.G . E. Caldwell and a number of graduate students at 
the University of Saskatchewan. D . M. Baird, University of Ottawa 
continues his work on the Carboniferous strata of Newfoundland; other 
studies of the Carboniferous are underway by graduate students at the 
University of New B runswick . Carboniferous projects in Western 
Canada include those of S. J. Nelson , University of Alberta on Permo
Pennsylvanian faunas, and by W. R. Danner , University of British 
Columbia on the Devonian-Pennsylvanian-Permian palaeontology and 
stratigraphy of southwestern Bri tish Columbia and northwest Washington. 

Mesozoic 

Studies of T riassic strata are being carried out in British 
Columbia by the Department of Mines and Petroleum Resources and by 
W. R . Danner, University of Br i tish Columbia. The Juras sic faunas of 
the Canadian Arc tic, southern Yukon and northeastern British Columbia 
are under study by H. Frebold , Geological Survey of Canada. Sorne 27 
projec ts on the Cretaceous of Western Canada include palaeontological 
studie s such as th ose b y J . A . Jeletzky, Geological Survey on the G . S . C. 
collections of 'Scaphite s Faunas from th e Bearpaw Formation of Alberta 
and Saskatchewan and its Equival ent in Manitoba I and by J . H. Wall , 
Alberta Research Council on 'Cretaceous Fora1ninifera of Alberta 1 • A 
general stratigraphie investigation by C . F . Burk, Geological Survey, on 
' Subsurfac e Upper Cretaceous Stratigraphy of West Central Alberta and 
B ritish Columbia' includes reg i onal correlation and stratigraphie analysis 
with special attention to oil and gas re servoi r s such as the Cardium and 
Dunvegan formations. J.F. Lerbekmo, Unive rsi ty of Alberta is studying 
the petrology of the Bell y River , Edmonton and Brazeau formations of 
the Alberta Foothills with the objective of correlating these c ontinental 
formations, and of diffe rentiating between possible source areas . 

Cenozoic 

Among the Cenozoic projects are four by graduate students 
at University of British Colum bia and one at McMaster University. L. S. 
Russell , National Museum , continues revision of certain fossil Unionida.e 
of non-marine beds of the Cretaceous and Tertiary of Western Canada, 
and his studies of fossil mammals of Weste!'n Canada. 

Palaeontological Research 

About 80 palaeontological projects cover a wide field. 
They are included under the cat egory Stratigraphy and Palaeontology 1n 
the table (Pt. I, p. 67 ) and most of them are included also in Table I 
(Pt. I, p. 69) which shows the distribution of projects . 
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The palaeontological projects may be classiiied as follows: 

1961 

In·,rertebrate Palaeo:'.1.tology . 46 
Vertebra';e P alaeontology . . . 5 
M icr opalaeo~üology ........ 16 
Palaeobotanv ............. o 7 
Palynolog:i . 

Total 

..., 
1 

81 

1960 

21 
1 
9 
2 
3 

36 

In compari:lon with la st year there has been an increase 
1n the n u ml:e r of investigations :n all fields of palaeontological research. 
Many of the invest:~gatio:ns are gene""al faunal sb,die; .Jealing with 
stratigraphie units, b,tt a c.:msi.Jerable n umber are specialized studies 
dealing with particulà1· g e n era o:r gr 1Jup$ of fosFi ls. Groups of inverte
brat e s r ece ivmg most atte:mi-::m are cor al::; a nd o:::--achiopods, each with 
nine special stud.ie·, devoted to them. These are followed by ostracods 
(5), bryozoa (4), trilcbite;; (3), cepl-.alo?ods '3), str:nr:otoporoids (2). 
Much of this re5earch :3 being carried uut by- che Geoiogical Survey but 
there is a marked increase ü1 ..:ontributior.s from the universities, 
particularly from the Un-iversiti es of A l bertâ , B!"itish Columbia, 
Toronto, and Saskatchewan. 

Vel'"tebrate palae ontological studie3 are r estricted to four 
projects by the Na.tioilal Mn,eu m a~1d one ât the University of Ottawa by 
D. L. Dineley. Apparently, no ocher universiî:.>7 b.as entered this 
specialized field. 

Mie ropalaeontological and palaeobo :anical stud ie s as a 
means of stratig.:::aphic da tin g an '1 cr:,rrelation are receiv:.ng increasing 
attention. Wo rk in ::hese fields is ab,..,u ~ equall/ d1videcl between the 
east and west of Canada. Realiza trnn of ~h e :1nportance oi fossil spores 
and pollen in stratigraphie c :>.::-rel::. 1:ion i:a;"J :::·e SL~i:ed i.n an increase in 
the number of palynological projects. Pro j ect s in this field are being 
undertaken in the '..Jeological S1~rve / ar~d tr.e Universities of Alberta, 
British Columbia, New B:n.;ns;;ick and Së. ska.tchewan. Th r- ee projects 
are underway at ~he latter i~L;ti:ution wLcr e Margaret W. Steeves is 
studying the fossil pollen and spores of Ju:~ass1c and Cretaceous 
sediments to gain a stratig!"aphic and statistical record of vegetation 
changes. 

Sedimenta ry Petrology 

The Polar Continenta .!. Sheli Project of the Department of 
Mines and Technical S,.i:rveys 'J.nder the leadship of E. F. Roots is a 
major integrated explorati0n of tlie gec1ogy of the Canadian Arctic 
continental shelf area with studies of the is lands, straits and sounds 
associated 'J,: ith it. Mucb inîorm a'.:ion is be·ïng obtained regarding 
sediments now forming ::.n tha c regwn. 

Eight studies of recent sediments are und e rway in other 
parts of Canada. In Briti sh Columbia W .H. Mathe vs in cooperation 
with F. P. Shepa:::-d is investigating sedimentation in t:1 e Fraser Delta, 
and in Newfoundland W. D. B rueckner of Memorial University is 
studying the carbonat e cont ent of eome rece:r:t sediments. Sediments 
forming in lac us trine, all.:..via] and eohan enviranments are being 
examined. Seciimentary petrolog:ical studie s of old sediments include 
man y of specific stratigrapr.1c units. The techn:.que s uaed in the se 
studies vary with the lithological type; clay mineral and heavy mineral 
analyses are commonly employed for the shales and sandstones 
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respectively. G. V. Middlet on of McMaster University is developing 
techniques for the quantitative mineralogical, chemical.and textural 
study of indurated sandstones . Petrographic and chemical studies of a. 
number of the carbonate rock units are being made . 

Petroleum 

Current research applied to the search for petroleum is 
extensive and rnany of ,the one hundred and forty-eight stratigraphy and 
palaeontology studies (Pt. II, p. 97 ) are direc t ed toward the assessment 
of subsurface conditions that may lead to oil and gas accumulation. The 
six petroleum projects shown (Pt. II, p . 51) have no particular 
stratigraphie implications. Most of the many research projects related 
to petroleum geology being carried out by oil company geologists and 
consultants, are not recorded in the current list. 

Coal 

Three projects connected wi th the geology of coal are 
being carried out b y the Geological Su rvey of Canada . They include the 
collection of data necessary for estimation of the coal reserves of 
Canada by B . A . Latour, research on pet r ology and the spore analysis 
of coal seams in Nova Scotia and Western Canada by P. A. Hacquebard 
and a study of the Cretaceous strata of the western Foothills by D . F. 
Stott with emphasis on their po s sibilities as a source of fossil fuels. 

NOTES AND SUGGESTIONS 

Var i ous comments and suggesti ons have been submitted 
by members of the subcommit tee . J.F. Caley forwards the following 
suggestion contributed by B . A. Liberty: 

"A detailed palaeontological study of Middle Ordovician 
and Upper Ordovician faunas i n the Great Lakes area for 
the purpose of 1) delimiting, listing and describing the 
faunal zones within these strata, 2) determining the most 
valuable marker fossils , and 3) determining the natural 
faunas of Middle as compared with Upper to aid in 
delimiting the Midàle- Upper Ordovician time line. 11 

S. J. Nelson submits the following valuable suggestions 
dealing with the importance of Palaeozoic colonial co r als, and methods 
that might be developed to enable field geologists to make use of fossils 
more easily . He writes : 

" The first suggestion is tha t more attention be paid to 
the various species of Palaeozoic colonial corals, and 
their strat ig r aphie distribution. Because of their 
aesthetic appeal these are one of the more common kinds 
of fossils collec t ed by field parties and include such 
genera as Palaeophyllum, Hexagonaria, Billingsastraea, 
Diphyphyllum ( s. 1), Lithostrotion, Lithostrotionella, 
Catenipora, Halysites, Favosites , Coenites, Alveolites, 
and Syringopora. In a good man y cases the palaeontologist 
is frustrated to find himself with a beautifully preserved 
specimen and yet be able to suggest only the approximate 
horizon because of igno r ance of the species distribution. 
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"It has been m y e x perience wi fr_ Miss~ssippian colonial 
corals such as Sy:dngopora and Lithostrotionella that 
they are excellent guide fossils . For example one 
species of Litho s trotionella ha s a restricted vertical 
range, and appears to extend. from northeastern British 
Columbia soli.th to Mexic o and eas t to Illinois. Although 
longer rangin g, Syring op ora a l Eo h ave a great lateral 
extent : one spec i e s extends from Virginia to the 
northern Yukon. 

"A great d eal of str ess has been placed upon brachiopods 
in Palaeozoic cor:::·elaüons, and rightly so because they 
are the mo st abï..J.ndant elements of the fauna. However, 
while colon~a l corals are nowhere near as common, their 
massiv e structure generally aJ.l ow::, good preservation. 
In addition , the rn ... n1ero·r,s corallites within a corallum 
allows the n o r m of the s pec i es to be determ ine d wi th 
relativ e ease. With brachiopocis, on the other hand, 25 
to 50 specimens may be needed to find the norm and 
then the re is oft en une ertainty because of their 
f ragmentary nat·ù:re. 

" Thus I feel that more w o;~k should be devoted to the 
colonial corals, with less stress placed upon the 
as sernbla ge and more u pon the various specie s and their 
vertical occur r ence wi'th in a system. 

"Wo r k along the se line s j::, proceeding at the University 
of Al:>e rta, This year •>Je have a Ph . D , candidate who 
will examine Ord.ovician, Sihi.rian, and Devonian 
Favosites with the prim.J.r 1- aim o:f rn,ing this coral to 
distingulsh the thr ee system 8. The re s ults c ould have 
considerable ec or"omic si.gnificanc e, particularly for the 
Yukon and Northv,e st Terr itorie s. A Mas ter 's 
candidate is studying a rather extensive collection of 
western Canadian Silurian H alysitidae w ith a view to 
differentiat i n g th e va.rious specie s. It is hoped that 
later w orke rs will s tuùy the strat i g raphie distribution 
of these species an.à. thus give a means of recognizing 
Lower, M iddle , and Upper S ilurian (a t present very 
uncer tain) in the é.:h elly facies. 

"M y second s uggest ion i.:; concerned with the inability of 
man y Jield geologis ts to us e fos sils for horizon 
identificat i on, anci the way in which this can be overcome. 

"In this mode r n e ra of helicopters the geologist in a 
single d ay o:ften ru.ns th e gamut of geological systems 
ranging from Cambr ia ï1 ta Mesozoic or Cenozoic. I have 
found that many of these me n are well versed in 
morphology, being able to recognize graptolites, 
brachiopods and the like, but all too often are ignorant of 
their stratigraphie si.gn ifi cance . Usually they prefer to · 
wait for age identifications by professional palaeontologists 
rather than m a ke their own rough determinations in the 
field whe r e the y will do the mo s t good. 

"In part, the blame for this si1:uation can be laid on the 
palaeontolo gy o r stratigraphy courses of Canadian 
universities vlh e :ce the emphasis is on morphology and 
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memorization of genera and species rather than on the 
stratigraphie significance of the various fossil groups. 
For example, many geologists can recognize at a glance 
Tetragraptus or Climacograptus but how many know that 
the former indicates Lower Ordovician ; and the latter (or 
the various b i ser ial types) indicate Middle or Upper 
Ordovician , if in abundance? How many are inclined to 
call the first chain coral they see Halysites without 
realizing that there is a very abundant fauna of related 
but easily differentiated genera in the Upper Ordovician? 
I know of man y similar example s. 

"I think this ignorance can be counteracted 1n two ways. 
The first is that the palaeontology and stratigraphy 
collections of the universities should contain much more 
fragmentary material such as tiny pieces of generically 
unidentifiable graptolites, productid shells, belemnites, 
etc. with instructions on how to use this material. After 
all, this is often the way fossils are preserved in the 
field! 

"The second is that a pamphlet with suitable illustrations 
should be prepared, describing, with a minimum of 
technical languaged, how to use fos sils for horizon 
identification throu ghou t the Phanerozoic . It was with 
this in mind that I prepared the Alberta Society of 

Petroleum Geologists reports on f i eld identification of the 
Ordovician-Silurian interval ( 1959) and of the Yukon 
Permo-Carboniferous ( 1961), only cov ering the entire 
Phanerozoic Eon . Tips such that branched Favosites 
are likely M iddle Devonian ; graptolite fragments 
Ordovician or Silurian; colonial corals with a lonsdaleoid 
dissepimenta rium are proba bly Permo-Carboniferous 
(and almost alw ays Mississippian) in western Canada; 
and that œlemn-ite fragments suggest Juras sic strata 
could be included, alon g with more specific information . " 

Dr. Beales has submitted the following comment with 
regard to the danger of overspecializing and the desirability of 
maintaining a close relationship between palaeontolog y , stratigraphy, 
and other related earth sciences: 

"An Institute of Ear th Sciences has recently been formed 
a t Toronto under the chairmanship of Dr. Tuzo Wilson. 
Its express aim is to promote inter-departmental and inter
disciplinary re search within the se ope of geology, ph y sic s, 
chemistry, and biology. From a humble be ginning without 
staff or accommodation, the Institute hopes to broaden and 
integrate the scope of Earth Sciences research. It is an 
attempt to face up to the restricted and compartmentalized 
research that is becoming more and more prevalent. 
Specialization is tend i ng to become over- specialization, 
which, as every palaeontologist knows, commonly leads 
to extinction. Within the more limited field of stratigraphy 
similar trends should be fostered. Palaeontology and 
stratigraphy have tended to drift apart in recent years. 
They should be brought closer together again along with 
isotope geology, geochemistry, and any other field of 
related effort that can be brought to bear on stratigraphie 
problems. 11 
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D r. Go rdon W i"lder stresses the importance of contacts 
between univers ity geology departmer.ts and the Ge ological furvey by 
v isits of Surv ey per sonnel to the universities during the a cademic 
session and by university personnel to visiting Survey field parties. 

Dr. A. D, Baillie submits the fo llowing comments on 
research needs and currenc res earch activity in the Alberta area. 

" Basic and applied research in the wide fi eld of 
petroleum geology 1s being done by mos t major oil 
companies in Alberta but, due to the competitive nature 

of the industry very Ettle of th i s wor k is p ubli shed. 
Consultant g e o]ogists in Alberta a r e doing a fair amount 
of re sea::-cl:, much cf •.;;hich is being published. No 

attempt has beer. made to obtain information on research 
und erway by the oi.l compani es but the areas of r esearch 
being investigated by consultants are, in general, an 
indication of research being clone by inJustry. 

"In recent y ea rs there hé"s been an increased emphasis 
on aspects of carbonate rock research. In part this 
emphasis has been diccated by a specific n eed of the 
industry. Discovery and su.ccessful development of 
carbonate r eservoi r s r eql~ires a thorough und e rs tanding 
of the tecto:nic control int:.tiating the d epo sit, the 
depositional envir.onmerit, a knowledg e of the shape and 
lithologie vari&tio~'ls to be expec t ed in th e r eservoir and 
the actu2.l t:extural variations that affect the porosity and 
permeability of various parts of the res e rvoi r. To 
aê::.hieve this unde:;:-3tanding, studie s of sedimentation, 
depositional enviromnent, sedimentary tee t onies , 

pe trology, p .. 1laeoecology, micro-facies and secondary 
al te ration in car bcnate rocks a.re all significant. 
Se lectiom, of techniques and methods for secondary 
recovery p!·ograms ca,i be assisted materially if the 
variation.s a::-ic.1 g eometry o.f !:he void space in a reservoir 
are understooJ. 

"Observa::ion and interpretation of cored and outcrop 
sections of reef and othe::· bio-constructed carbonate 
facies are es:sential to st·udies of this nature. Material 
for resea1·ch problemb on carbcnate rocks is abundant 
and accessible both in ou.tcrop and in core storage 
buildings throughout Canada. No doubt the industry would 
cooperate .full; in making c.ores and other b asic data 
available. 

"Outlined belo·v1 are some of the re search p roj ects 
currently in progress by consultants in Calgary. 

"Mr. A. McGugan , consultant in palaeontology and 
stratigraphy, is engaged in the f ollowing re search 
p r oj e cts: 

" Detailed field mapping and. fossil collecting in the 
Pe rmo- C arboniferous Rocky Mountain Group has been 
done in the outcrop area of w estern Alberta . The 
results of this study wili be published shortly in the 
J o:irnal of the Alberta Society of Petroleum Geologists 
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under the title 1The Stratigraphy of the Pe r mo

Carboniferous Rocky Mountain Group Banff Area, 
Alberta 1 • It is hoped to continue the field work on this 

group. 

"A study of the Upper Cretaceous foraminifera on 
Vancouver Island has been underway for several years, 
Many of the forms have been specifically identified and 
the work is continuing. 

"Studies of Upper Cretaceous foraminifera from type 
localities in Germany and the Gulf Coast, obtained by 
exchange, are being studied and type mate rial for zonal 
pur poses in Northern Canada is being prepared. 

"Andrichuk and Edie, consulting geologists, have been 
doing research on Mississippian and Devonian carbonate 
rocks for several years. Emphasis has been on petrography 
and palaeoecology. The studie s are mainly directed towards 
developing c rite ria for recognition of var ious environments 
of deposition in prediction of permeable banks and reefs 
suitable as reservoirs for hydrocarbons. Sorne of the 
recent findings in these studies are as follows: 

1) Addition::_! documentary evidence to 
demonstrate that d olomitization and calcite 
cementation are environmentally controlled. 

2) Additional stratigraphie evidence to emphasize 
the importance of basement fault black 
movements as a fundamental cause of 'reef 
growthl . 

1 Edie , Ralph W .; Devonian Limestone Reef 
Reservoir, Swan Hills Oil Field, Alberta: Bul l. 
Can. Inst. MiningandMetallurgy, Vol._54, No. 
590 , June 1961, p. 447-454. 

"Mr. G. E . Thomas , consulting geologist, is engaged 
currently in research on carbonate reservoirs and the 
relationship of their textura l properti es to porosity and 
permeability. The effectivene ss of a carbonate re servo:.r 
is directly related to grain size, sorting, presence or 
absence of matrix and cernent, and other textural factors. 
Mapping of these variables demonstrates the sedimentaLon 
processes within and adjacent to reef bodies and can be 
used in exploration and exploitation of reef and other 
carbonate re se rvoir s. 

"J . C. Sproule and Associates, Limited are conducting 
several research project s as follows: 

1) Dr . John L. Usher of J.C. Sproule and 
Associates and Dr. R. G. Greggs of Shell Oil 
Company are making a field study of the Ghost 
River formation and the sub-Devonian un-
e onformity. The type sec tian and its northern 
and southern extension will be described . This 
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work is a follow-up of a paper to be published 
shortly by Dr. Greggs on the redefiniti on, 
age and stratigraphie relationships of the Ghost 
River formation. 

2) Dr . J.L. UsherandMr. R.H. Workumare 
engaged i n a population and spec ific variability 
s t u d y of Acrypella spp. from Silurian rocks of 
Cornwallis Island . This involve s external and 
internal s t udie s of four rec o gnized specie s of 
Atrypella. 

3) Usher and Wo r kum are also engaged in an 
ontogenetic study (by serial section) of 
Streftelasma trilobatum Whiteaves from the 
Cornwallis formation and from Ordovician 

r ocks of the Great Bear Lake area. 

4) M r . T . Campbell is conducting a regional 
geological study of post-Palaeozoic and post
Juras sic erosional surface of Central Alberta. 
The palaeotopographic land surface and its 
effect on the sedimentation of the overlying 
Lower Cre taceous rocks will be investigated." 

Research in the Universities 

Current re search in stratigr aphy, palaeontology, and 
sedimentation at the universities is significant in amount and varied in 
scope. The following table gives the number of projects in each of the 
main fields of investigation and the total number under investigation at 
each university. 

University Research 

In Stratigraphy , Palae ontology, and Sedimentation 

Palaeontology Sedimentary 
University Stratigraphy Micro . Macro. Old Re cent Total 

Alberta 4 l 5 5 1 16 
British Columbia 6 4 7 2 1 20 
Carleton 3 1 4 
McGill 2 1 3 1 7 
McMaster 4 3 7 

Manitoba l 1 2 

N ewf oundland 1 1 1 3 

New "Brunswick 2 2 

Ottawa 4 1 1 1 7 

Oueen's 2 1 3 

Saskatchewan 4 4 5 2 15 

Toronto 3 3 5 3 14 
Western l 1 1 3 

TOTALS 29 14 28 24 8 103 
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The greatest handicap to geolo gical research at the 
universities is the lack of money . It · s a perennial problem and has 

been broUght up again th is year by tv,r ' members, Drs . :Seales and 
Okulitch. Dr. Beales has this t o s ay: 

"One of our most press i. ng needs in Canada at the present 
time is for more schclarship money to promote post
graduate research. ~-Iere at Toronto we are constantly, 
in effe ct, turni n g down ver y de sirable applicants, because 
we cannot offer them sufficient financial assistance to 
carry them through their first year . Provincial and 
National Research funds often do not touch these cases 
and only rarely do the applicants manage to corne 'under 
their own steam ' . Many of these applications corne fror.n 
Commonwealth countr ~es and represent potential 
immigrants; others corne from inside North America. 
Yet others corne from countries to which friendship in the 
form of scholarships would be a desirable form of 
external aid. Pre sent scholarship machinery does not 
meet the need of many applicants and a more liberal 
policy is required even though it will involve mistakes 
from time to time. 11 

Dr. Okulitch comments as follows : 

"It should be emphasized that the problem of financing 
field work remains with us and is the greatest single 
factor preventing or slowing clown re search. It is my 
belief that funds for graduate research in the field will 
have to be found, and that the admini stration and 
application of such funds should be in the hands of the 
teaching departments at the universities." 

As Dr. Beales has stated, man y applicants for gradua te 
assistance hav e to be tu r ned clown becaus e of the inab ili ty of the 
universities to offer financial aid. Columba Plan and Commonwealth 
Scholarships and Fellow ships are not adequate to meet the needs of a 
number of overseas applicants who have good academic records. It is 
not only funds for students that are in short supply. Sorne universities 
have problems of lack of space, shortage of equi pment and of library 
facilities, for all which they need money. There are , however, some 
brighter aspects of the financi a l picture and it is a pleasure to record 
that the Shell Oil Company , realizing the difficulty of graduate students 
in financing field work, are offering $7,500 for this purpose. The sum 
is to be divided between ten universities . It is hoped that this example 
will be followed by other companies . 
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REPORT OF THE SUBCOMMITTEE ON 

SCHOLARSHIP AND RESEARCH TRAINING 

Presented by A . L . McAllister 

Members of Subcommittee 

A. L. McAllister (Chairman) - University of New Brunswic k, 
Frede ric ton , New Brunswic k. 

P.E. Auger 

I. C . Brown 

- Department of Natural Re sources, 
Que bec, Ouebec. 

- Geological Survey of Canada, 
Ottawa, Ontar io. 

J. B. Mawdsley - Univers i ty of Saskatchewan, 
Saskatoon, Saskatchewan. 

K. C. McTaggart - University of British Columbia, 
Vancouver, Briti sh Columbia. 

P.A. Peach 

C . W. Stearn 

- Univ ers ity of Toronto, 
Toronto, Ontario. 

- M cGill Univers ity, 
Montreal, Que bec . 

The report of this Subcommittee in 1960 contained a 
recommendation designed to help alleviate the partial "isolation" of 
many university geology departments from research centres and 
general geological activity. The report suggested the arrangement of 
"a series of lecture tours-whereby specialists 1n various fields could 
visit universities for a series of two or th ree lectures. It is s p ecifically 
suggested that the Geological Survey of Canada arrange tours for 
members of its staff" 1 . 

1 National Advisory Committee on Research in the Geological 
Sciences, Tenth Annual Report, 1959-60, p . 31. 

This suggestion was discus sed at the April, 1960 
meeting of the National Advisory Committee and, to quote from the 
minutes of that meeting : 

"It was agreed that the Subcommittee on Scholarship and 
Research Training should review further the whole 
matter of visiting lecturers, including : 

1) The neèâ for such a series of visiting lecturers 
and the l ikelihood of their success, 

2) from what organ1zations the lecturers might be 
chosen , 
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3) how and by what organizations such a series 
mi ght be initiated and sponsored, and 

4) to what extent, if any, and by what means such 

a se ries should be subsidized. 11 

The ab ove four points, which are discus sed 1n order below, 
are the basis for this report, in the hope that means ma y be found of 
inaugurating such a serie s. 

Need for Lecture Se ries 

To find out the need, the geology departments of most 
Canadian universities were asked their opinion of the desirabiiity of such 
a se ries. All thought such a se ries should be arranged; no uni ver sity 

suggested it would not wish to participa te. 

As an interim measure in 1961 the Maritime universities 
requested that a member of the Geological Survey staff visit each of their 
respective geology departments. As a result Dr. Robert W. Boyle spent 
approximately two weeks in New Brunswick and Nova Scotia visiting 
Dalhousie, Acadia, St. Francis Xavier, Mount Allison and the University 
of New Brunswick. He spent about two days at each university, giving a 
series of lectures and seminars at each . The tour was most successful. 
The participating uni ver sities c oncerned are enthusiastic and anxious 
that a similar lecture series be arranged for 1961-62. 

The enthusiasm with which this iimited lecture tour was 
received suggests that if a regular series were instituted , it would prove 
successful. 

Choice of Lecturers 

Lecturers could be chosen from any organization including 
the universities, Federal and Provincial geological surveys, and mining, 
oil or exploration companies . The prime qualifications should be the 
lecturer 's ability , and his acquaintance w ith a sui table phase of geological 
research. Presumably, selection of the lecturer would be left ta a small 
committee . This committee would consider suggestions from any of the 
participating universities. 

Sponsor ship 

It was the general feeling of the Subcommittee that either 
the Geological Association of Canada or the Geology Division, Canadian 
Ins titute of Mining and Metallur gy were lo gical groups · to or ganize and 
sponsor such a project. 

The Geological Association of Canada was asked by this 
Subcommittee to consider the organization and sponsorship of such a 
lecture series and this was considered at a meeting of Council of the 
Association late in 1960. The Council of the Geological Association 
decided at this meeting that the administrative load, particularly the 
secretarial work, involved in the sponsorship of such series could not 
be handled by the Association for at least two or three years. 

On learning of this decision the Geology Division of the 
Canadian Institute of Mining and Metallur gy was asked by this 
Subcommittee to consider sponsor ship of such a lecture se ries. 
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If the Geology Division of the C. I. M. does not wish to 
sponsor the lecture series , the Subçommittee on Scholarship and 
Research Training should do s o , at least on a limited se ale, until the 
project is on its feet. 

Financing 

Similar l ectur e s e rie s ar e now sponsore d by other 
scientific societies such as the Chemical Institute of Canada and th e 
American Association of Pe troleum Geologists. In both instanc e s the 
bulk of the financial burden i s borne by inte r e sted companies with 
incidental expenses cove r ed by the host universities. Such an 
arrangement seems to mo st feasible for the suggested se rie s. One o r 
two big companies might be interested in having thei r nam e attached t o 
the project as a matte r of pu blic relations. The amount of financial aid 
necessary obviously d epends on the scale of th e p roj e ct. It is sugge sted 
that , to begin with, the series be limited to one visit to each unive rsity. 
This may or may not involve m ore than one lec tur e r . The cost of a 
se ries car ried out on this scale should n::>t exceed $2,000 and would be 
considerably l ess if the "on-the -spot1 1 expens e s were paid by the 
univer s itie s c one e rned. 

Recommendati on 

This Su bcommittee r equ e sts that the National Advisory 
Committee m a ke eve ry effort to have the lecture series instituted 
during the 1961-62 academi c year. 
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APPENDIX I 

GEOLOGICAL SURVEY OF CANADA RESEARCH GRANTS 

SUMMAR Y REPORTS ON PROJECTS 

Brief reports are given below on projects completed or 
that have achieved results of interest in 1960-61. 

Project 26-53- Enthalpy Changes in Metamorphic Reactions and their 
Geologic Significance 

Under direc'tion of Dr. V.A. Saull, McGill University. 

Minor mechanical improvements have been made in the 
calorimeter apparatus, and new calorimeter heaters and heater seals 
have been designed and are in use . 

In 1960-61, the principal determinations of enthalpy 
changes were made on the iron minerals grunerite, specularite and 
hematite. The results indicate that the breakdown of grunerite to 
olivine or to pyrmcene is strongly exothermic with an adiabatic 
tempe rature rise of more than 1000 °C. In the metamorphism of iron 
formation this is significant; it is also of interest because the reactions 
represent dehydrations that are exothermic. The change from specularite 
to hematite would produce an adiabatic tempe rature rise of about 350 11 C, 
and the converse change (which is probably the more common in regional 
metamorphism) would be endothermic to the same extent. Details are 
presented in D. F. Sangster ' s the sis "Thermochemical Experiments on 
Certain Iron Minerals" (M . Sc. thesis, McGill University, 1961). 

Sam pl es of albite, mie r ocline , labradorite, and standard 
clays have been obtained and chemically analysed. Measurements on 
clay to gneiss transformations are planned. 

Project 1- 54- Silicate and Sulphide Phase Relationships 

Under direction of Professors J . E . Gill, V . A . Saull, and E.H. Kranck. 

The investigations underwa y include: 

(1) Study of the oxidation potential of certain sulphides
an empirical study of some fundamental chemical proce s ses occurring 
during oxidation and sec ondary enrichment of sulphide mine rals. 

(2) Experimental study of the melting of rocks under 
high tempe rature and water pressures -a continuation of earlier work by 
R . V . Oja and A.R. Philpotts. During 1960-61, twenty experiments were 
made on samples of Morin anorthosite and syenite and the melting curves 
of the rocks were roughly determined. 

(3) Growth of copper sulphide crystals in a temperature 
gradient. 

(4) Experimental investigation of intergrowths of bornite 
and chalcopyrite. 

(5) Experiments on the growth of authigenic albite in which 
albite (high tempe rature form) was synthetized in 62 da ys at 210 °C. , 
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12,000 p. s. i. from a mixture of kaolinite, sodium carbonate and 
quartz. 

( 6) Deformation of quartzite at high tempe ratures and 
pressures. 

(7) Expe riments on thermochemical methods of producing 
high tempe ratur es and p :::" es sures , i n which high temperatures were 
obtained from thermite p lac ed in open and sealed hales drilled in 
dia base boulde rs. 

( 8) Study of isotope ratios in natural and synthetic 
minerals. 

The results of some of th e studies are reported in the 
following: 

MacDougall , J .F ., B.K. Me ikl e , J,V, Guy-Bray, V.A. Saull, and 
J. E. Gill . Exper imental Investigation of Solid Diffusion and 
Volatilizati on of Certain Metallic Sulphides, Econ omie Geology, Vol. 
56, pp. 362 -39 1, 1961. 

Chagnon , J. Y .; Expe rimenta l S tudy of the Growth of Feldspar rn 
Sediments; M.Sc. thes is, McGill University , 1961. 

Philpotts, J.A.; Thermochemical Me thods of Producing High 
Tempe r atures and Pressures; M.Sc. thesia, McGill Univ., 1961. 

Project 2 - 54- Geochemical S tudies 

Under direc ti on of D r . D . M . Shaw, McMaster University. 

Dur ing 1960-61 the following pa pers were published 
recording results of c ompleted projects: 

Shaw, D. M .; Spect rochemical Analysis of Sil icate s Using the Stallwood 
Jet; Canadian Mine ralogist, Vol. 6, p. 467-482 (1960) . 

Shaw, D.M., O.C. Wic kremasinghe and J,N. Weber; Spectrochemical 
Determination of Lithium , Sodium , Potas sium and Rubidium in Rocks 
and Minerals Using the Stallwood Air-jet; Anal. Chem, Acta., Vol. 
22, p. 398-400 (1960). 

Shaw, D.M. ; The Geochemistry of Scapolite, Pt. I-Previous Work 
and Gene ra l M i ne ralogy , and Pt. 2-Trace Elements, Petrology and 
General Geochemistry ; Jour. Pe trology, Vol. l, p. 218-285 , (1960). 

Pea rson, G.R. and D.M . Shaw; T rac e Elements in Kyanite, Sillimanite 
and Andalus ite ; Amer. M ineralogist, Vol. 45 , p. 808-817, (1960). 

Shaw , D. M.; Ra r e Elements as a Key t o the Past; New Scientist, Vol. 
9, no. 225, p. 618-619. 

Moxham , R. L. ; Minor Element Distribution in Metamorphic Pyroxene s; 
Canadian Mine r alogis t , Vol. 6, p. 522-545, (1960). 

Webe r, J.N. and G.V. Middleton; Genchemistry of the Turbidites of the 
Normanskill and Charny Fo r mations; Geo. et Cosma. Acta., Vol. 22, 
p. 200-288, (1960). 
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A thesis by P , S . Simon.y (M,Sc. thesis, McMaster Univ., 
1961) entitled "Origi n of the Apsley Paragneiss" is in part a Grenville 

Province geochemical study. 

Project 4-54- Spe ctrograyhic and Geochemical Research on Rocks and 
M i nerals 

Un.der direction of Dr. J,E, Hawley, Oueen ' s University . 

In the study of Grenvill e granites of southeastern Ontario 

with H . R . Wynne-Edwards and J . G . Macdonald, complete analyses for 
both major constitue:hts and trace elements are now available for 130 
granitic rocks . Normative and model analyses of each have been made, 
full petrographic descriptions of 162 thin sections prepared, and a 
geological map of the area compiled. A comprehensive paper is planned 
in which the rocks will be described and classified and their origin 
discus sed in the light of experimental science and regional structure. 

Seven projects with graduate students are in progress that 
in volve spec trochemical re search on rocks and minerals . The following 
four addition.al projects have been completed . 

( 1) Origin of the Sullivan Lead-Zinc Sil ver Deposit, 
British Columbia, Ph . D . thesis by H . T . Carswell, Oueen's University, 
1961. 

(2) Geochemistry of Cobalt in Ores of the Sudbury District, 
Ontario, M . Sc , thesis by A . J . Naldrett, Oueen 's University, 1961. 

(3) E xperimenta l Investigation of Sorne Textures of 
Massive Sulphide Ore s, M . Sc . thesis by A. Y. Smith, Oueen's UniversHy, 
1961. 

(4) The Geochemistry of Certain Precambrian Carbonate 
Rocks, M . Sc . thesis by R . K . Laakso, Oueen 1s University, 1961. 

Publications in 1961 include: 

Hawley , J. E . and Ian Nichol ; Trace Elements m Pyrite, Pyrrhotite and 

Chalcopyrite of Sorne Canadian Ores ; Econ. Geol., Vol. 56, May, 1961. 

Haw ley, J . E . , R. L . Stan.ton and A. Y . Smith ; Pseudo-eutectic 
Intergrowths in Arsenical Ores of Sudbury; Canadian Mineralogist, Vol. 
6, : Pt. 5, p . 555-581 (1961) . 

Project 5-54- Studies of Prec a mbr ian Sed iments 

Un.der direction of Dr . W . W . Moorhouse , University of Toronto. 

During the past year considerable time was devoted to 
determination of the optics of an amphibole and hypersthene in meta
morphosed iron formations and to the study of the textures of taconites 
and as sociated iron bearing sediments from the Gunflint Iron Range. 
Addition.al chemical data were also obtained regarding taconite and shaly 
silicate rock and on evidences of life in the Animikie. 

A paper was presented on textures and chemistry of the 
Gunfli nt Iron Formation at the meeting of the Lake Superior lnstitute, 
Port Arthur, April, 1961. 
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Project 5-55- X-ray Spectrographie Analyses of Minerals and Rocks 

Under direction of Dr. L . G . Berry , Oueen's University. 

The X-ray spectrographie analysis equipment is being 
used for solving analytical problems arising from graduate thesis 
programs and other research p rojects in the Department of Geological 
Sciences, Oueen ' s University . At times the equipment is converted to 
diffractometry for the identification of certain minerals in rocks and 
for precision measurements of lattice constants in olivine, sphalerite 
and pyrrhotite , 

Analytical work for 13 research projects was carried 
out in 19 6C -61 , many of which form parts of Project 4-54 (Pt. I, p. 
84) . 

Project ±2.§.- Trace Element Content of Rocks in Western Canada 

Under direction of D r. H . V. Wa rren, Umversity of British Columbia. 

A summary of r ecent work on this project was 
presented ma paper by Harry V . Warren and Robert A . Delavault and 
entitled ·11Aqua Regia Extractable Lead and Molybdenum in Eruptive 
Rocks " which wa s pre sented to Section IV, Royal Society of Canada, 
June 1961 . The abstract of this paper follows: 

" Vanous bodies of eruptive rock in southern British 
Columbia were sampled and analyzed for lead and molybdenum, as 
well as copper and zmc. The results mdicate that each eruptive body 
tends to have a char ac teristic assemblage of trace elements, and that 
these trace element assemblages may be useful both in correlating 
rock masses and in determining which areas are most attractive for 
prospecting. In this type of work, chemical methods seem, at present, 
to be more applicable than either spec tro se opic or X- ray fluorescence 
techni ques . 11 

Publicati ons rn 1960-61 include: 

Warren, Harry V. and Robert E . Delavault ~ Observations on the Bio
geochemistry of lead in Canada ; Trans . Roya l Society of Canada, III 
Series , Vol. LIV , Sect. IV, p . 11-20, 1960 . 

Warren , Harry V .: Sorne Aspects of the Relationships between Health 
and Geolo gy; Canadian Jour . Public Health, April, 1961, p. 157-164. 

Project 1-57 - Pr oblems in Nuclear Geochronology 

Under d irection of Dr . R . E . Folinsbee , University of Alberta. 

Construction of a second mass spectrometer in cooperation 
with the Depar tment of Physics is well advanced. This solid source 
machine will be used in the program of rubidium-strontium dating. An 
X-ray fluorescence survey of samples indicates that the potassium-
argon date of most biotites can be checked by the strontium-rubidium 
method , but that c ommon strontium in the feldspar s, including the 
bentonit ic sanidines , would make it impossible to date the se minerals 
accurately . 

lt is planned to make further collections of bentonites 
from the Creta ceous-Tertiary boundary z one, and other critical horizons, 
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in an attempt for further defi ne the post-Cambrian time scale. 

The followin g papers were published in 1961 ; 

Baadsgaard, H ., R.E . Folinsbee, and J . Lipson: Potassium Argon 
Age of B iotites from Cordi lleran Granites; Bull. Geol. Soc. America, 
Vol. 72, No. 5, p . 689-702, May , 1961. 

Folinsbee, R . E., H . Baadsgaard, and J , Lipson : Potassium-Argon 
Dates of Upper Cretaceous Ash Falls , Alberta, Canada : Annals New 
York Acad. Science, Vol. 91, Art. 2, Geochronology of Rock Systems, 
Pt. III, The Phane r ozoic Time Scale, 352-363, 1961. 

Lipson, J., R. E . Folinsbee, and H. B aadsgaard: Periods of Orogeny 
i n the Wes~ern Cordillera ; Annals New York Acad. Science, Vol. 91, 
Art. 2 , Geochronology of Rock Systems , Pt. IV, The Age of the Basement 
Rocks of the Wo r ld : North America , p . 459-463, 1961. 

Smith , D . G . W., H. Baadsgaard, R . E . Folinsbee, and J . Lipson: 
Potassium A rg on Age of Lower Devonian Bentonites of Gaspé, Ouebec; 
Bull.. Geol. Soc. America , Vol. 72 , No. 1 , p. 171-174, 1961. 

Bystrom-Asklund, A . M ., H . Baadsgaard, and R.E. Folinsbee: 
Potassium Argon Age of Biotite, Sanidine and Il lite from Middle 
Ordovician Bentonites at Kinnekulle, Sweden ; Geol. Foren. Forh (in 
press). 

Project 3-58- Terrestrial Thermal Gradient in St. Lawrence Lowlands 
of Ouebec 

Unde r direc ti on of Drs . T .H. Clark a nd V.A. Saull, McGill University. 

More than 77 borehole s in the Montr e a l area have been 
examined to check the i r uaefulne ss for heat flow de t erminations. Only 
four of the borehole s w ere found to be useable. The thermal gradients 
in the se hales were measured and approxima tel y 100 determinations of 

· thermal conductivity were made on samples of the core from the holes. 
From these data , heat flow va lues for the holes were determinated, the 
95 per cent confidence limits for the mean of these values being 
O. 790 ±' 0.053 x 10-6 calories per square centimetre per second. 

In the course of the work a new type of probe was 
designed for temperature detection. This p r obe contains a temperature 
senslt i ve o scillator and can be used with virtually any supporting cable, 
The re sults of the 19 6 0 -6 1 work are embodied in a the sis by R. Doig 
entitled " Further Study of Terrestrial Heat F low in St. Lawrence 
Lowlands" (M . S c . the sis , McGill Univers i ty, 1961) . 

Projec t 11 - 5 8- St ratigraphie Co r relation of Glacial Deposits between 
Lake Huron and the St. Lawrence Lowland 

Under d ir ection of Profe ss or A . Dreimanis, University of Western 
Ontario . 

Field examinations and collection of samples in 1960 were 
restricted mostly to the area around Lake Ontario and south of the St. 

Lawr ence Lowlands in ord. er to (a) fill gaps for a step-by- step lithologie 
correlation betw een St. Law rence Lowland and southwestern Ontario and 
(b) find out what heavy minerals could have been carried into the Lake 
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Onta rio and E rie basin s and the area south of them by glacial flows 
from the Adirondacks and Green Mountains . Some field work was 
clone also south of Lakes Eri e and Huron for correlati on with r ecent 
Ple istoc ene stratigraphie studies in the United States. 

The ca rbonate c ontent of till matrix , the heavy 
mine rals (with emphasis on garnets) and the pebbles have been 
studied in m ore than 100 of the samples collected. Te sting of the 
gasometric method for quantitative determination of calcite and 
dolomit e has been comple te d, and a paper prepared for publication. 

P ublications i n 1960-61 i nclude th e following: 

Dreimanis, A.: P reclassical W isconsin in the E astern Portion of the 
Great Lake s Regi on , Nor th Ame rica; In t . Geol. Congress , 21 
No rd e n , 1960 , P t. 4 , 108-119 (with a supplement, 5 pages, published 
b y G e ology Dept. , University of We ste rn O ntario}. 

Dreimanis, A .: The E arl y W i cons i n i n the Easte r n Great Lake s 
Region , No rth Ameri c a; Abh. S t ock. Akad. W iss . Be rlin, Kl. III H. 
1, p. 196-205 , 1960. 

D r e i m anis, A.: T ills of South e r n Ontario; Soils of Canada , Royal 
S ocie ty of Canada , Spec. publication No. 3, 1961. 

P roj ec t 1-59- Direct Numer ical Inte r p r etation of Resi stivity 
Measurements 

Unde r direc tion of Dr. Keeva Vozoff , Univers ity of Alberta. 

A summary of results during 1960 - 61 is given i n the 
following abstract of a thes is by S.A. Bukhari ent itled " An Application 
of Linear P rogrammi ng Methods to Ea r th Re sistivity Analysis" (M. Sc. 
thesis , Univers ity of Albe rta, 1961): 

" The p roblem cf di r ect i nterpretat ion of earth 
r e sis t ivity data was attacke d by Ne ss using a method of least squares. 
The same p r oblem is considered here, using linear programming 
method s for its solution, T h e se me thods w e re tried becaus e they allow 
data fitting i n o ther than a least s q u are s ense . 

Two sets of model data w e r e analyzed , and the re sults 
are comparab l e with those obtained b y Ness , bo th in quality bf fit and 
in computation time r equire d. It appea rs that bo th methods reduce 
er rors to within the range of the acc u racy of the measurements and 
of the appr oximati ons. 

T he line ar p rogrammi n g me th ods p ossess a decided 
advantage in the ir fl exibility , which allows subjective c ontrol where 
de sired , and which would a l so allow the use of info r mation fr om other 
s ourc es with litt le modificati on of the program s. 11 

The r e sults of earlie r work on this project have been 
published in the following pa per: 

Vozoff , K.: Nume rical R es istivity Interpretation; General 
Inhomoge n e ity; Geophys i cs , Vol. XXV , No. 6, p. 1184-1194, Dece·mber 
1960. 
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Project 8-59- Structural Investigation of Canoe Lake Fault and 
Related Structures 

Under direction of Dr. J . W , Ambrose, Oueen I s University, 

The results of this project are embodied in a the sis by 
D . D. Brown entitled !! The Canoe Lake Wrench Fault and Associated 
Structures (M . Sc . thesis, Queen's Univers i ty, 1961). The abstract 
follow s: 

" An investigation of the structural geology of the Canoe
Desert Lake fault, 35 miles north of Kingston, Ontario, was carried 
out by mapping an area covering 55 square miles of Precambrian 
Grenville-type metamorphic rocks. Ouantitative and qualitative 
analysis of attitudes of fault surfaces, slickensides and c omplementary 
drag folds indicate the Canoe-Desert Lake fault and subsidiary faults 
are wrench faults. Trans -current movement of the Canoe -Desert Lake 
fault has been almost cer tainly left-handed. The magnitude of strike 
separation is not know n . North striking left-hand second order wrench 
faults and east to southeast striking right-hand second order wrench 
faults , subsidiary to the Canoe-Desert Lake fault, define a system 
which agrees with the theo r etical mechanics of second order wrench 
faults. No r theast striking left-hand splay faults diverge from the 
Canoe-Desert Lake wrench fault at acute angles. 

" Stat i stical analysis of the axes of folds indicates two 
generations of folds , a fi r st generation of gently northeast plunging 
regional folds and a second generation of folds which plunge more 
steeply in a direction more east of north than the shallow folds. The 
second generation folds are drag folds, up to one mile wide, which are 
restricted to local apical areas lying between the int ersection of the 
Canoe-Desert Lake fault and subs idiary faults , The geometry of the 
second generation folds, as defined by the attitudes of fold axes, agrees 
with the theoretical geometrical trans.formations of "s" planes and "b" 
lineations resulting f r om the superimposition of one generation of folds 
on another by axial plane shear folding. The axial plane shear 
movements are intimately relat ed to the same regional left-hand shear 
movements which re sulted in the formation of the Canoe -De sert Lake 
fault. 11 

Project 10-59- Palynologi cal Investigations in Western Canada 

Under direction of Professors F. H. Edmunds, W. O. Kupsch and W. G. E. 
Caldwell , University of Saskatchewan. 

A study of a îlora of Blairmore and Juras sic age 
represented by spores and pollen in samples from the Esterhazy 
Potash Shaft will be completed shortï y. The Cretaceous Blairmore 
section from the Pat ience Lake (Saskatoon) Potash Shaft has been 
studied. More than 50 species have been described and the work 
promises to have important stratigraphie significance. 

A collection of fossil Cretaceous spores and pollen, 
lar gel y from the Atlanti c States, and of modern repre sentative s of 
the se groups is being made for use for comparison and identification. 
Since the Jurassic-Cretaceous boundary is critical in the evolution of 
angiosperms, it is important to obtain accurate identifications of 
plants having biological significance . The only reliable way to do this 
is to correlate the microfossil flora with macrofossils from the same 
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strata because commonly , macrofoss ils can be assigned to taxa 
having biol ogical signLicance. The ideal occurs when spores and 
pollen can be is ola t ed from identifiable fruiting bodies and any 
sporomorph thus isolated can be identified subsequently with 
confidence , wherever fo nd. Collections from the type section of the 
Blai rmor e will be mad.e to obtain such a correlation and with the 
hope of collecting fruiting material so that the se sporomorphs may be 
identified in terms o bio ogical taxa. 

Spores and pollen f:::-om muskeg sections· in Northern 
Saskatchewan will be ,examined to find out more about the floral 
changes that followed the disappearance of ice from the region. 

Project 11 - 59- Genesis of Sul phide Ores and Studies of Metamorphism 

Under d irection of A. R. Byers and J. R. Smith, University of Saskatchewan. 

The grant hab been spent, along with other funds, to 
supplement X- r a y diffraction and analytical equipment. The use of 
the equipment is shared with the Saskatchewan Research Council who 
have done much of the field work on projects currently in progress. 
Several of these relate to the stud of the Coronation Mine area. 

The equipment has been used to date for analytical work 
in connection with the fo llowing theBis projectti: 

( 1) Tempe rature of Formation of the Coronation 
Sulphide ,O r e body, Flin F l on Area, Saskatchewan, M. Sc, the sis by C. S. 
Ferris , 1961. The tempe rature of formation of pyrrhotite by Fe /S 
ratio was determined by X -ray diffracti on techniques and compared 
with temperatures determined by Zn/Fe ratio in sphalerite. 

(2) P lagioclase Composition in Metamorphosed 
Igneous Rocks of Mink Lake Area, Saskatchewan, M,A. the sis by D. R. 
Pyke, 1961. Includes refined curves for determination of plagioclase 
composition by X-ray diffraction techniques. 

(3) Trace Elements Related to Sulphide Deposits, 
Ph.D. the sis by E. L. F aulkne r, 1961. A detailed investigation of 
trace elements in the ore and wall rocks at the Coronation Mine as 
compar-ed with barren iron sulphide bodies in the Flin Flon are a. 

In addition t o these studies the X-ray equipment has 
greatly accelerated a study of trace metals in bedrock in an area of 
about 100 square miles a round the Coronation and Birch Lake Mines
a cooperative project of the Saskatchewan Resea:rch Council and 
University of Saskatchewan. 

Project 13- .59- Measurement of Induced and Remanent Magnetism of 
Rocks i n Situ 

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

A combined elec tromagnetic, magnetometer and 
resistivity survey was carried out over a "negative" anomaly near 
Wilberforce , Ontario (G eol. Surv., Canada, Aeromagnetic Map 
3 lE/ 1). No evidence was found for a massive body of negatively 
polarized rock, such as ilmenite , from either the electromagnetic or 
ground magne tic survey. The results indic a te that the observed ne gative 
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anomaly is caused by the comb1ned eÏfect of very rapid variations in 
the permanent magnetizat10n of the surface rock. From laboratory 
measurements oî the direcbon and intensity in specimens collected 
from the surface rock it has been demonstrated that the size of the 
magnetized particles is too small to produce an observable electro
magnetic response -"" ~th the eqü',pmer:t used (Ronka). From studies of 
thin sections ü 1s concluùed that the obse rved inverse remanent 
magnetism is caused by very finely disseminated magnetite and ilmenite 
in the rock, which is predominantly a highly metamorphosed impure 
dolomite limestone . The re8ults of this w ork are included in a thesis 
by C . S . Ma son entitled "Geophysical Investigations of Inversely 
Magnetized R ocks near Wilberforce, Ontario" (Mo Sc . the sis , 
University of Western Ontario, 1959). 

A trial model of an instrument suitable for use, ultimately, 
in a bore hole has been constructerL ït en1ploys a rotating coil driven by 
compressed air for measuring the combined remanent and induced 
magne tic field in the bore hcle. The same coil will be used with an 
audio f r equency alternat1n6 current to measure the ma.gnetic susceptibility. 

P roject 8-60- Quantitative Petrology of Sandstones 

Under direction of Dr , G. V . Middleton, McMaster University. 

Publications in 196C-6 i include : 

Weber, J . N , and G o V. Middle ton : Geochemistry of Turbid:;.t e s of the 
Normanskill and Charny F:irmations (Parts I and Il) ; Geochim. et 
Cosmochim . Acta " , Vol. 22, p. 200-288, 1960 . 

Smoor, P . B. : Dimensional Grain Orientation Studie s of Turbidite 
Greywackes; Canadian Mining Journal , Vol. 82, No . 3, p. 104, March 
1961 (abstract of M.Sc . thesis) . 

Work will be continued on the Normanskill and Charny 
Fo rmations, with particular attention to composition and petrofabric s. 
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APPENDIX II 

GEOLOGICAL SURVEY OF CANADA RESEARCH 

GRANTS TO CANADIAN UNIVERSITIES 

1961-62 

UNIVERSITY OF ALBERTA 

Fundamental Research in Geochronology 

Applicant - Halfdan Baadsgaard Amount - $3,000.00 

Includes a comparative study of Argon40 diffusion in 
feldspars and the partition coefficients and diffusion of Strontium 87 in 
rocks and minerals , in order to evaluate some of the factors causing 
discordant "radioactivity" dates and thus aid in the interpretation of 
absolute dates. 

Stratigraphy, Structure and Metamorphism of Old Fort 
Point Formation , Jasper, Alberta 

Applicant - H. A. K. Charlesworth Amount - $ 950. 00 

A study of the nature of the rocks of this formati on and 
in particular the conditions under which they were deposited, the style 
of their deformation, and the age of their metamorphism. 

Palaeozoic Syringopora and Speciation of the Genus Favosites 

Applicant - Samuel J. Nelson Amount - $1,320.00 

The corallite diameter and spacing in the Genus 
Syringopora are apparently diagnostic for each species and it is hoped 
to establish a system by which the different species may be identified 
by this me ans in the field. 

The Genus Favosites will be studied so that it may be 
used in correlation and determination of the age of strata containing it 
in Western Canada. 

Petrography and Depositional Environments of Basal Cretaceous 
Clastics of Southwestern Canadian Sedimentary Basin 

Applicant - T .A. Oliver Amount - $1,500.00 

A study of the lithology and petrography of the basal 
Cretaceous sediments to find out more about their origin, source and 
depo sitional environment. 

UNIVERSITY OF BR I TISH COLUMBIA 

Isotope Ge olo gy 

Applicant - R . D. Russell Amount - $1,500.00 

This project involves study of the origin of sulphide 
deposits, using isotopie ratios of lead in minerals , to find out more 
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a b o ut the r ela t i a n s of the dHferent rocks ; it w i ll also provide isotopie 
e videnc e on m a ntl e -c r •.1s t r ela t i onships . 

Trace Elemen t Relat~.,:in sh ,T' S on Soils, Rocks and Plants 

Applican t - H . V . Warren Amount - $4,000. CO 

A .. stud y of tr a c e t l ~ments in soils, rocks and plants 
i n v olving de v el oprne ,1 t of spec 1a l chemi cal techniques, supplemented by 
spectrosc opy . One phase of the study suggests a relation between high 
content of lead in limestones and the i nc idence of multiple sclerosis 
among inhabitants of areas unàerlain by the se rocks , or covered by soi ls 
formed from them (See als c Pt. I, p . 85) . 

CARLETON UNIVERSITY 

Heavy Metal Dispersion through Podzolic Soil Profiles 

Applicant - J . E . R id d ell Amount - $1,500.00 

A study to determine the sites of concentration of 
selected heav y metals in podzolic soil profiles developed in glacial soils 
when (a) the source of the heavy metals is at the top of the profile as in 
the case of contaminated surface run off water and (b) the source is at 
the base of profi le as in the case of oxidizin·g sulphide deposits. 

Tungsten and R elated Elements in Relation to Structural 
Deve l opment of the Appalachiar.t~ 

Applicant - J . E . Riddell Amount - $1,500. 00 

Field exper i ence suggests a relation between various 
stages in the orogenic cycle and speci.fic types of mineralization. In 
this project the possibil i ty of a relation between concentrations of certain 
char ac ter i st i c m etall i c and non-metallic miner al assemblages and 
primary and secondary structures of the Appalachian orogenic province 
will be inv e s tigated. 

Geochemical Study of Austin Brook Iron Formation and 
Isotopie Investigation of Sulphide Deposits in Bathurst Area, N.B . 

Applicant - W i lliam M . Tuppe r Amount - $2,000.00 

The objectiv e of the geochemical study is to determine 
the orig1n of the magnetite-hematite iron formation and associated 
pyritic zinc-lea d sulphide depos i t. The isotopie study will determine the 
behaviour a nd distr i bution of sulphur isotopes in the Bathurst deposits 
and host rocks thereby obtaining bas i c information necessary for a better 
understandin g of the processes involved in the formation of sulphide 
deposits . 

Geological Study of Brent Crater, Algonquin Park, Ont. 

Applicant - W i lli am M , Tupper Amount - $ 600. 00 

The work will include field mapping of the crater and 
surrounding Precambrian gneisses , and petrographic, X-ray, and 
chemi cal study of mate rial from surface exposure s and drill c ores to 
obtain structural and other data as to i ts origin . 
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DALHOUSIE UNIVERSITY 

Chemistry of an In.land Sea 

Applicant - W . R . T r o st Amount - $2,500. 00 

Sedime:1ts and sedimenta:ry p r oces s es are being studied 
in a laboratory model of an inlanà sea. Simulated leaching processes 
bring rocks rnto solution and d is g o rge the solution laden 'river I into the 
in.land s ea , wi th sed1mentation occurring at place s and in forms 
de pendant on the chemical equilibria inv olved, and flow and evaporation 

rates in the 's ea '. 

ECOLE POLYTECHNIQUE 

Mineralo gy and Pet rography of the Oka Alkaline Intrusions 
and Study of Amphibole M inerals 

Applicant - Guy Perrault Amount - $2,000.00 

The objec tive s are to obtain a mor e thorough understanding 
of the distributi on and composition of the niobium-bearing minerals at 
Oka , Ouebec and of the petrography of the alkaline intrusions. A study 
of the amphibole minerals, including p r ecise determination of their 
propertie s, is als o underway. 

UNIVERSITY OF MANITOBA 

Gravity Stud1es at Coronati on Mine, M anit oba 

Applicant - William C. B risbin Amount - $1,270.00 

This project in.chi.des completion of field work, reduction 
of the surface readings, and complete interpretati on of both the surface 
and s ubsurface data. 

Quantitative Study ai O r e M ineraJ.s at C oron a tion Mine, Manitoba 

Applicant - G.M . Brownell Amount - $1,700.00 

This .forms part of a cooperative, c omprehensive study 
of the Co ronation copper deposit initiated by the National Advisory 
Commit tee on Research in the Geoiogical Science s. Several hundred 
samples of the ore have been collected for s t udy . 

Interpretation of P aragene sis of O re Deposit s 

Applicant - H . D.B. Wilson Amount - $1,320.00 

A study of the mineralogical and textural changes that 
take place during heating and cooling of ore specimens under 
controlled tempe ratures and pressures, ranging from room temperature 
to 1 , 100 °C. Structural changes such as recrystallization, grain growth , 
precipitati on , r eplacement and phase transformation in both ore and 
gangue will be studied visually at the tempe ratures at which they occur. 

McGILL UNIVERSIT Y 

Terres trial Heat Flow in St. L awrence Lowlands of Quebec 
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Applicants - T . H . Clark and V.A . Saull Amount - $2,500.00 

The objectives are to de termine ( 1) depth-temperature 

curves for a number of bore-hales recently drilled in the vicinity of 
Montreal, and (2) the lithology and thermal properties of the strata 
penetrated by the hale s by examination and testing of the drill cor es. 
The results will be stud1ed with particular reference to terrestrial heat 
flow, artesian water flow, and local and regional rock structure. {See 

alsoPt. I , p. 86). 

S i licate and Sulphide Phase Relationships 

Applicants - J . E . Gill, E . H , Kranck , 
V. A . Saull Amount - $5,000.00 

This is a long terrn project involving experiments on the 
behaviour of silicates and sulphides at high tempe ratures and pressures 
to find out more about the formation of ores and the metamorphism of 

rocks. (See also Pt. I, p , 82). 

Enthalpy Changes in Metamorphic Reactions 

Applicant - V. A, Saull Amount - $2,500.00 

This project involves basic research on the changes 
(metamorphism) that rocks undergo when deeply buried in the earth 's 
crust. Apparatus has been constructed to measure the heat developed 
in any solution process that can be made to occur in a closed system. 
The se data are being used to obtain the heats of reactions, surface and 
strain energy of geologic mate rials. (See also Pt. I, p. 82). 

Devonian Stromatoporoids from Canadian West and Arctic 

Applicant •- Colin W . Stearn Amount - $ 550. 00 

A study of the stromatoporoid fauna from collections of 
the Geological Survey of Canada by microscopie examination of thin 
sections to find out if these animals can be used to correlate reefal 
sequences and to interpret the palaeoecology . 

A Petrological -Geochemical Study of Mount Yamaska, Ouebec 

Applicant - G.R . Webber Amount - $ 300. 00 

A study of the igneous r ocks of Mount Yamaska with 
emphasis on the petrography and chemical composition of the rocks and 
constituent minerals . 

McMASTER UNIVERSITY 

Mineralogical and chemical studies of Basic and Ultrabasic Rocks 

Applicant - T . N . Irvine Amount - $1,500.00 

This project include s field studies, chemical and 
spectrographie anal y sis for major and trace elements, X-ray studies, 
isotopie analysis and optical investigations . It is an attempt to clas sify 
ultrabasic rocks according to their chemical and mineralogical 
characteristics and petrologic associations, and to evaluate the factors 
involved in their e v olution . 
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Sulphur Isotope Studies in Sulphide and Sulphate m inerals 
of N iagara E scarpment 

Applicant - R.E , Jones Amount $1,500.00 

The project involve s study of the distribution of 
sphaler ite, galena, marc a site, p yrite , gypsum and barocelestite, both 
stratigraphically and regionally, in Silurian r ocks exposed in the 
Niagara escarpment, and the collection of a suite of sulphide and 
sulphate minerals fo r determination of their sulphur isotope and minor 
element distribution. It is hoped the results of the study will suggest 
the origin and mode of d epo sition of the sulphide and sulphate minerals. 

Statistical Geochemical Studie s 

Applicant - D.M. Shaw Amount $3,000. 00 

The general objective of the se studie s is to develop 
criteria for the origin of rock types, bas ed on stati stical studies of their 
trac e element contents. C urrent work will include study of trace 
elements in Silurian shal e s, in the Glam or gan granite of s outheastern 
Ontario , and in pa ra - a nd ortho-amphibolites . 

MEMORIAL UNIVERSITY 

Cambrian Rocks of Western St. Mary's Bay Area, 
A valon Peninsula, Nfld. 

Applicant - W . D . Brueckner Amount - $2,000. 00 

A study of the Cambrian s tratigraphy, conditions of 
sedimenta tion, palaeontology and structure of the ar ea. 

UNIVERSITY OF NEW BRUNSWIC K 

P alaeozoic Fishes an<l F ish Zones of M aritime Provinces 

Appl icant - H .R. Greiner Amount - $ 400. 00 

The collection and identification of fos sil fishes of 
Silur ian to Pennsylvanian age, principally in New Brunswick, to 
establi sh their morphologies and stratigraphie zonation. 

Acidic Volcanics of Bourinot Group , Cape Bre ton Island 

Applicant - A, L. McAllister Amount - $1,320.00 

A detailed study of the stratigraphy of the Bourinot Group 
and the relation of the tuffs of' this group to othe rs i n the northern 
Appalachians with which severa l massive sulphide deposits are 
associated. 

Nickel Bearing Gabbros of the Miramichi Are a, N.B. 

Applicant - A . L. McAlliste r Am oun t - $ 1 , 3 2 0 . 0 0 

A detailed fie ld and petrographic study of a body or bodies 
of gabbro currently being e xplor e d for nickel. Much information including 
drill core, ha s been made available for this study , 
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UNIVERSITY OF OTTAWA 

Conodont Faunas of Ottawa Limestone and other 

Palaeozoic Limestones 

Applicant - David L. Dineley Amount - $2,300.00 

No research of this type has been carried out on the 
limestones of Eastern Canada, but conodont studies in the United States 
am. Europe have been remarkably successful. The immediate objective 
is to locate, describe and assess the stratigraphical value of conodont 
faunas in the St. Lawrence Lowlands. 

QUEEN'S UNIVERSITY 

Publication of Canadian Mineralogist (M. A. C.). 

Applicant - L. G. Berry, Editor Amount - $1,600.00 

The Mineralogical Association of Canada publishes the 
Canadian Mineralogist annually (the first number was published in 1957). 
Mineralogical studies are of interest to a relatively small group, and 
this necessitates financial support until the membership has built up. 
(SeealsoPt. I, p. 8). 

Publication of "Mi neralogy and Origin of Sudbury Ores" (M.A.C.). 

Applicant - L. G. Berry, Edit or Amount - $3,500.00 

This grant will support the Mineralogical Association of 
Canada in publishing the major work of an outstanding Canadian 
mineralogist - the culmination of many years study made in collaboration 
with many graduate students . The study deals with the ores of Canada 's 
mo st famous mining camp •- o ne which is unique and known internationally. 
It is desirable that a work of this character be published in Canada. 

Gravity and Magnetic Survey of Southern Ouebec Serpentine Belt 

Applicant - M. M. Fitzpatrick Amount - $ 800. 00 

The purpose is to find out if a c ombined magne tic and 
gravity survey can be used to determine the degree and depth of 
serpentinization of ultramafic masses. Between 500 and 600 gravity 
stations will be established between Thetford Mines and Asbestos. 
Where suitable gravity features are found, detailed magnetic studies 
will be carried out, ace ompanied by surface sampling of the ultramafic 
rocks of the area. 

Distribution of elements 1n rocks and minerals 

Applicant - Hugh R. Wynne-Edwards Amount - $2,000.00 

A geochemical study of partition of elements between co
existing minerals in metamorphic rocks in the granulite and upper 
amphibolite facies. Prelimi.nary work has been carried out on the 
compositions of co-existing cordierite, garnet and biotite from gneisses 
of the Westport area. The study will be extended to co-existing 
hypersthene, clinopyroxene and hornblende, and to garnet-hypersthene 
assemblages from this and other Canadian localities. 
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ST. FRANCIS XAVI ER UN IVERSI TY 

Construction of Absol u t e pos t -P r ecambr ian Time Scale by 
Rubidium - St r ont ium Dating of Glauconite and othe r Minerals 

Applicant - R.F. Co r m i e r Amount - $1,000.00 

D ating of gla'.1conite found i n sedimentary rocks holds 
conside r able p r omi s e a s a means of e s tablishing an absolute time scale 
as opposed t o th e purely r e lat iv e p a laeontologic time scale. More than 
twenty pa l a eontolo gic ally w ell da ted gl a u conite s h a ve been obtained and 
microgram q u a nt i ti e s of r ubidium and strontium have been separated 
for i s o t opi e anal y s i s and c alcula tion of a ge. 

UNIVERSITY OF SASKATCHEWAN 

T r ace E l ements in Su~. ph i d e s and A ssoc iated Wall-rocks 
Co r onati on M ine , M an'toba 

Applicant - A . R. B y e r'°' Amount - $ 32 O. 00 

A study of the a m ount and d i stributi on of trace elements 
in the o r e and w a ll -rocks . Thi ~ study forms part of an overall 
investi gation of the C oronation o :r e body which i t i s hoped will provide a 
better u nd e r s tand ing of the g e n e .3is of suc h d eposit s. 

C r etace ous F oram inife ra from Sa skatch e w an 

Applicant s - F. H. E d m unds and 
W.O. K u p sch Amou nt - $2 , 000.00 

A stud oî the Lat e C r e t aceou s f o raminifera and the 
es tabli shment of m i c r -,fa.um1.l zm-ie s for the M o n tana beds underlying 
Saskat c h ew a n. 

Palaeontolo gy and Palae oe cology of P l ei stocene a nd Postglacial 
Inve r teb rate s in Saskatch ewan 

Applicant - W. 0. K psch Amount - $2,000.00 

Involve s c ollec tion and study of Ple i stocene and early 
Pos t glacial invertebrate fossils, including s t r a t ig r aphie and geomorphic 
studies at the sites . T he obj e ctive is a b e tter und er s tanding of the 
environment p r e vailing during P l e istoc e n e a n d ea r l y Pos t glaè:ial times. 

Palynol ogic a l Studie s 

Applicants - W. . E . C aldw e ll, W. O. Kup s ch, 
anè. F. H. E dm unds Amount ~ $2, OOD. 00 

This proj ect involve s sys tematic a nalyses of Pleistocene, 
C r etaceous and Jurassic s e d imen,ts f o r f o s sil pollen and spores in an 
at t empè t o ga i n a strâ.tigrapLic and stati stic a l r ec ord of ve getation 
changes, b oth cl im atic a n d e v oluti onary . (See al s o Pt. I, p. 88). 

Evapori te and C a r bonate Deposits of Sas ka tchewan 

Applicant - N . C . W ardlaw Amount - $ 400. 00 
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A petrologic and stratigraphie study of potash bearing 
beds and associated carbonate and related sedimentary rocks of the 
Middle Devonian evaporite formation in part of south-central 

Saskatchewan. 

UNIVERSITY OF TORONTO 

Analysis of Methods used in Structural Cross- sections 

Applicant - John B. Currie Amount - $1,500.00 

An investigation and development of improved methods for 
preparing interpretive cross-sections and subsurface geologic 
structures with particular r ef erence to fold and fault structures in 
sedimentary strata. 

Age Determinations and Isotope Studies of a Keewatin Greenstone Belt 

Applicant s - J. T. Wils on and M. A. Fa r quhar Amount - $4,000.00 

The purpose is to d etermine if rubidium - strontium , 
uranium-lead, an pos sib ly potassium-argon age determination techniques 
are us eful in establishing the time sequence and metamorphic history of 
the rocks in a selected greenstone belt in the Keewatin geological 
provinc e of the Canadian Shield . 

UNIVERSITY OF WESTERN ONTARIO 

Stratigra phie correlation of Glacial Depos its be tw een 
Lake Huron and St. Lawrence Lowlands 

Applicant - A. Dreimanis Amount - $ 750. 00 

This work includes lithologie investigation of tills and 
studies of leaching of soils so that stratigraphie correlations may be 
made. Results of recent studies r e lated to this project have been 
publishe d in 1960 and 1961 in four papers by Professor·Dreimanis. (See 
also Pt. I, p. 86). 

Repose Slopes of Plei stocene Material in Southwestern Ontario 

Applicant - R. W. Packe r Amount - $ 980. 00 

A study of the stable angle for slopes in river valleys and 
road cuts to p r event excess ive bank erosion. 

Geophysical P rospec ting Methods 

Applicant - R. J. Uffen Amount - $1,300.00 

This project includes two projects supported previously. 
The first involves application of the method of 'Ope rations Research 1 in 
the study of problems su~h as optimum spacing of diamond drill h ole s, 
of airborne magnetometer flight lines and probability of success in 
prospecting based on past statistical data. The second is an 
investigation of the possibility of measuring the induced and remanent 
magnetism of rocks by combined use of e l ectromagnetic, magnetic, and 
resistivity methods. (See also Pt. I , p. 59). 
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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 . With the exception of a few projects, 
mostly in micropalaeontology, they do not include research by mining and 

oil company geologists. The survey was made from December 196 0 to 
April 1961 and the bibliography records re search in progres s for about 
the period June 196 0 to May 1961. 

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 our universities, man y of which are available o nly 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 spi te 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 A dvisory 
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 caver the different bra nches of the geological sciences. The 
reader can thus find out readily the research in progress in any field in 
which he is interested. 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 li sted in 
the bibliography, on which he is cura:-ently engaged. Thus by reference t o 
the author index, the fields of research and projects of a ny w orker can be 
found readily. 





AREAL GEOLOGY 

Alberta 

1. Price, R. A., Geol. Surv., Canada: 
Fernie Map-area (East Half), British Columbia and Alberta, 

1 inch to 4 miles, 1958-60. 

2. Mountjoy, E. W. , Geol. Surv., Canada: 
Mount Robson Southeast Map-area, 1 inch to 4 miles, 1959-61. 

Includes study of Cambrian units in sufficient detail to 
make positive correlations; fossil collections for future 
Cambrian palaeontological studies; study of Devonian Ancient 
Wall reef and facies relations with surrounding strata; mapping 
of Front Range thrust sheets, Pyramid thrust and Main Range 
structure. See Mount Robs on Southeast Prel. Paper, Geol. 
Surv., Canada (in press). 
Geology of Miette Area, Jasper National Park, 1956-60; Ph. D. 

thesis, Univ. of Toronto, 1960. 
Study of stratigraphy and carbonate petrography of a 

small Devonian reef is continuing. Significant cor relations 
of carbonate facies can be demonstrated. 

3. Tremblay, L. P., Geol. Surv., Can ada: 
West Border of Canadian Shield, Alberta and Saskatchewan, 

l inch to 4 miles, 1960-61. 

British Columbia 

4. Brown, A. Sutherland, British Columbia Dept. Mines and Petroleum 
Resources: 

Geological Mapping, Que en Charlotte· Islands, 1957-61. 
The work is mainly in the so1.1.thern part of Moresby 

Island, and between Cumshewa and Skidegate Inlets, but 
includes reconnaissance on Graham Island. See Prel. Map of 
Southern Queen Charlotte Islands; B. C. Dept. Mines and 
Petroleum Re sources. 

5. Campbell, R. B., Geol. Surv., Canada: 
Quesnel Lake Map-area, l inch to 4 miles, 1959-61. 

The structure, stratigraphy and metamorphism of the 
Lowe;r: Palaeozoic and Proterozoic rocks, including the problem 
of the Cambrian-Precambrian boundary and the stratigraphy of 
the Triassic and Jurassic v olcanic and sedimentary rocks 
included in the que snel River group; and the extension of the 
Fine hi Lake fault zone. 

6. Carr, J. M., British Columbia Dept. Mines a nd Petroleum Re sources: 
Craigmont Mine and Promontory Hills, Detailed Geological 

Mapping, 1958-60. 
A further study of mine geology, including logging of 

diamond drill core s, and the study of structure of Nicola 
group rocks, Promontory Hills. See Note on Craigmont Mine; 
Report of the Minister of Mines, B. C., 1959, pp. 31-34. 

7. Danner, Wilbert R. , Univ. of British Coluinbia: 
Geology of the San Juan Islands, 1958-60. 
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8. Eastwood, G. E. P., British Columbia Dept . Mines and 
Petroleum Resources: 

A Study of Nicola Group Rocks by Detailed Mapping in the 
Vicinity of Lawless Creek, Tulameen River, 1960. 

9. Gabrielse, H. , Geol. Surv ., Can ada: 
Kechika and Rabbitt River Map-area, 1 inch to 4 miles, 

1957-61. 
Data have been collected o n the stratigraphy and 

structure of Proterozoic and Lower Palaeozoic strata on 
both sides of the Rocky Mountain Trenc h. Information has 
also been obtained on facies changes in Cambrian strata 
from southwest to northeast in the Cas siar and Rocky 
Mountai ns. See G e ol. Surv., Canada, Map 57-1959. 

10. Hu ghes, J. E., McGill Univ .: 
Field Studie s of the Geology of the Peace a nd Pine River 

Foothills, 1958-61 ; Ph.D. thesis. 

11. Irish, E. J. W., G e ol. Surv ., Canada: 
Halfway R ive r Map-area, Briti sh Columbia, 1 i nc h to 

4 miles, 1959-61. 
Special attention will be given to oil a n d gas 

potentialitie s. 

12. Jeffery, W. G., British Colu mbia D ept . Mines and Petroleu m 
R es ources: 

Mapping in Vicinity of Ma.nnix Coa s t Copper Mines, Port 
McNeil Ar e a, Vancouver Island, 1/2 i nc h to 1 mile, 
196 0-6 2 . 

13. L eech, G. B ., Geol. Su r v., Canada: 
F ernie Map-area, 1 inch to 4 miles, 1956-6 0. 

14. McTaggart, K. R. , and Thompson, R. M., Univ. of British Columbia: 
Ar e al Geology of the Southeast Corner of the Hop e Area, 

19 5 7-61. 

15. Muller, J . E., Geol. Surv ., Canada: 
F ine Pass Map-are a, 1 inch to 4 miles, 1959-61. 

16. Price, R. A. , Geol. Surv ., Canada: 
Fer nie Map-area (East Half), British Columbia a nd Alberta, 

1 inch to 4 miles, 1958-60. 

17. Souther , J.G., Geol. Surv ., Canada: 
Su mdu m (Chutine), and T u lsequ ah Map-are as, 1 i nc h to 

4 miles, 1958-60. 
See Geol. Su r v. , Canada Maps 7 -1959, 6 -1960. 

18. Taylor, G. C., Geol. Surv ., Canada: 
McDonald Rive r Map-area, l inch to 1 mile, 1960-61. 

Wit h special attention to oil and natu ral gas 
poten tialities. 

19. Tipper, H. W., Geol. Surv ., Canada: 
Prince George Map -are a, 1 inch to 4 miles, 1954-61. 
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20. Wheeler, J.O., Geol. Surv., Canada: 
Rogers Pass Map-area, 1 inchto 4 miles, 1959-61. 

Will pr·ovide information on geology of the Selkirk 
Mountains, Rocky Mountain Trench, and part of the Rocky 
Mountains to the Continental Di vide. 

Manitoba 

21. Barry, George S., Manitoba Mines Branch: 
Geology of God 1 s Narrows Area, 1960-61. 

22. Bell, C. K., Geol. Surv., Canada: 
Cross Lake Map-area, 1 inch to 4 miles, 1960. 

23. Burwash, R. A., Manitoba Mines B r anch (part time), Univ. of 
Alberta: 

Geology of Rus ty Lake A re a, 196 0 -61. 

24. Currie, K. L., Geol. Surv. , Canada: 
Wh_iskey Jack Lake Map-area, 1 inch to 4 miles, 1960. 

25. Patter son, J. M., Manitoba Mines Branch: 
Geology of Thompson - Moak Lake Area, 1958-. 

A joint project with the Univ. of Manitoba. 

26. Pollock, G. D., Manitoba Mines Branch: 
Geology of Duval - Kipihigan Lakes Area, 1960; Ph.D. thesis, 

Univ. of Manitoba. 

27. Rousell, D. H., Manitoba Mines Branch: 
Geology of Cross Lake Area, 1960; Ph. D. the sis, Univ. of 

Manitoba. 

28. Williams, H., Geol. Surv ., Canada (part time): 
Detailed Mapping of the Chisel Lake Map-area, 1958-59; 

Ph. D. thesis, Univ . of Toronto. 
See Geol. Surv. , Canada Map 27-1960. 

New B runswick 

29. Poole, W. H., Geol. Surv., Canada: 
Hayesville Map-area, 1 inch to 1 mile, 1959-60. 

This area in central New Brunswick contains mainly 
Middle Ordovician quartzite, greywacke, slate and volcanic 
rocks; Middle Silurian greywacke and slate; at least two ages 
of granitic rocks; and undeformed Carboniferous strata. Sorne 
of the younger granitic stocks contain quartz veins with 
wolframite, molybdenite, fluorite and beryl. These stocks 
control in part the location of the Burnt Hill Tungsten Mine. 
See Geol. Surv ., Canada Paper 60-15, 1960. 

Newfoundland and Labrador 

30. Anderson, F. D., Geol. Surv., Canada: 
Paradise Map-area, Newfoundland, 1 inc h to 4 miles, 1960. 
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31. Baragar, W.R.A., Geol. Surv., Canada: 
Wakuach Lake Map-area, Que bec and Labrador, 1 inch 

to 4 miles, 1958-60. 
History of development of Labrador geosyncline and its 

subseque:-:-,t oroge n ic phase; analysis of structural cross -section 
through Labrador Trough; deHneation of zones of regional 
metamorphism. SE:e Petrology of Basaltic Rocks of Labrador 
Trough, Geol. Soc . Amer. Bull ., vol. 71, pp. 1589-1644, 
1960. 

32. Fahrig, W. F., Geol. Surv., Canada: 
Shabogamo Lake Map-area {East Half), Quebec and 

Newfoundla!ld, 1959. 
See Geol. Surv., Canada Pape r 60-19. 

33. Greene, B., Memorial U::1iv . of Newfoundland: 
Geology of Area around Cape St. Mary's (Avalon Peninsula), 

Eastern Part, 196 0-62; M. Sc. the sis. 
Includes study of stratigraphy and structure of Cambrian 

formations and petrography of basic intrusive rocks. 

34. Jackson, G. D., Geol. Surv., Can ada: 
Geology of an Ar e a West of Wabush Lake, Labrador, with 

Special Refere nce t o Ir o n Deposits, 1958-61; Ph. D. 
thesis, McGill U:::iiv . 

35. Mullins, Jack, Memorial Univ. of Newfoundland: 
Geology of that Part ai the Noel Paul River Area between 

Tally Pond anà Lake Ambrose, Central Newfou:1dland, 
with Spe cial Refe rence ta Petrography, 1959-61; 
M. Sc. the sis. 

36. Nash, W.A. Neale, E.R.W., Larochelle , A. , and Black , R.F., 
Ge ol. Surv ., Can ada: 

Sand y Lake Map-a:.rea, N':!wfo~ndland, 1 inch ta 4 miles, 
1960-61. 
Rece n t w ork s-:.iggests the nnfossiliferous Devonian(?) 

Springdale group may include rocks of two ages. To test 
this hypothesis oriented specimens were collected for 
palaeomag~'letic analys is. Preliminary results suggest that 
there are indeed two ages represe:-,ted. Furthe r specimens 
will be collected in the 1961 field season. 

37. Neale, E. R. W., Geol. Surv ., Canada: 
Kings Point a r.d Hampden Map-areas, .Newfoundland, 1 inch 

ta 1 mile, 1959-60. 
See Geol. Su:rv ., Canada Map 35 - l 9tS O. 

38. Wynne-Edwar ds , H. R., Geol. Su.rv., Canada (part time) Queen's 
Univ. : 

Ossokmanuan Map -area, Quebec a nd Newfoundland, 1 inch to 
4miles, 1960. 
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Northwest Territories 

39. Blackadar, R. G. , Geol. Surv., Canada: 
Hobart Island , White B e ar Bay a nd Cape Dorset Map-areas, 

Dis t rh;t of F-ranklin, 1 inch to 4 miles and 1 inch to 
1 mile {Cape Dorset), 1958-60. 
See Geol. Surv ., Canada Maps 11-1959 and 55:., 1959. 

40. Christie, R. L., Geol. Surv. , Car;.ada: 
Expl oration of Southeast E llesme re Island, 1 inch to 8 miles, 

196 0-. 

41. Heywood, W. W. {in cha r g e) , Davison , W. L. , Tremblay, M., 
Aitke n, J. D., and Blanchard, J. L., Geol. Surv., Canada: 

Operation Back Riv er, 1 inch to 8 miles, 1960. 
Geological re c onn a issa nce mapping with helicopter 

support of an area bou.nded by latitude 66 degrees and the Arctic 
Coast a nd the western boun dary of Keew atin District e ast to 
about longit11de 90 degrees. 

42. McGlynn, J . C. , Geol. Surv., Canada: 
Region a l Cor relation of th2 Northwest Canadian Shield, 1960-. 

T he p 1.., rpose is to pro-vid e data for better correlation 
of P recambria :".1 rocks in the northwest Canadian Shield by 
studying key are a s. 

43 • Mor se, Ste arns A., A rc tic Institute of North America: 
Bed rock Ge o l ogy of Kiglapait - Manvers A rea, 1960-62; 

P h. D. the sis, McGiH Univ . 

44. Thor steinsson, R., C hristie, R. L~, Tozer , E. T., and Fyles, J. G., 
Geol. Surv. , Can a da : 

Banks and Victoria Islar,ds, District of Franklin, 1 inch to 
8 miles, 1959- . 
Areal m a pping with spedal a ttention to stratigraphie -

palaeontological studies a nd surficial geolog y. 

Nova Scotia 

45. Benson, D. G., Geol. Surv ., Canada: 
Geology of the Hopewell Map--area, Nov a Scotia, 1 inch to 

1 mile , 1960 -6 1. 
Special a ttentio n will be give n to the Carboniferous 

stratigraphy . 

46. K e lley, D. G., Ge ol. Surv ., Can a da: 
Cheticamp, Marga:-:-ee and Lake Ain slie Map-areas, 1 inch to 

1 mile, 1960. 

47. Schiller, E., Geol. Surv ., Can ada {part time): 
Guysborough Map-area, Nov a Scotia, 1 i ric h to 1 mile, 

1959-60; Ph.D. thesis. 

48. Taylor, F. C..., Geol. Surv ., Can a d a: 
Shelbourne Map-area , 1 i!1ch to 4 miJ.es, 1959-60 . 
Annapolis Map-ar e a, 1 inc h to 4 mile s, 1960-61. 
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4:9. Gar d , K. D. , Ontar io Dept. Mine s (par t time), Princ eton Univ .: 
Hyman a nd D rt:.ry Tow n s hips, Di str. i ct of Su dbu r y, 1 inc h 

t o 1/2 mile, 196 0-6 1. 

5 0 . Duifell, S . (in cha r ge), Prest, V . K. , Mac Lare:::i, A. S. , Don aldson, 
J. A ., K r a nck, S., J ackson , G . D ., E lmslie, R.F., 
a nd Car r uthe r s, C . A. , G e ol. Su.rv ., Can ada: 

G e ol ogic a l Mapping in Northweste r n Ontario (Roads to 
R es ources P r o ject), 1 i n ch to 4: miles, 1959 -6 1. 
A c ooper a tive pro ject with O:itario Depar t m en.t of 

Mines t o prov i de dat a on a n a re a of 5 0 , 000 square miles 
b etween Lat . 5 1 a n d 5 3 d e g rees n orth a nd Lon g. 86 a nd 
94 de grees west. I:':lvestigat ion includ e a n a eromagnetic 
survey , mapping of bed r ock a nd surfi cial g e ology, g e o
c h e m i ca l reco nna iss a.n e a nd e amination of certain 
a erom agneti c a nomalies i:ndica ted by the a e romagneti c 
survey. See Gr. cl. Su r v., Canada Map 58 -19 5 9 , a nd 
maps of North Spiri t Lake, Nor t h Car ibou Lake a nd 
MininLka A re a s (in p ress ). 

5 1. F e rgus on, S . A. , Ontario D ept . Mine ·· 
Dome Town hip , District of K.eno r a , l inch t o 1, 000 

feet, 196 0 . 

52. Frarey, M . J., Geol . Surv . , Canada: 
Wakw k.obi Map-are a , Ont a rio , 1 inch t o 1 m ile , 1959-6 3. 

Part of a prog r a m m e of revis io:n a nd ex ension of 
e arlier rnapping in h e or igi nal Hu .r onia n a rea , w i th empba s i s 
on Hu.r o r.ia n st:ra igraphy and str-;;i.c t::re . 

53. Ginn, R. M ., Ontario D ept . Mine : 
C:1ergue a .nd D-u.n don a l d Tow!ls hips, Distr i ct of Cochra ne, 

1 inch t o 1, 3 .5 0 feet, 196 0 - 6 1. 

54. Gra :r1t, J . A. , Ont a rio Dept. Mines (pa rt time), California 
lnstitute of T e chno l ogy: 

Vogt, Hobbs a nd Par do Towns hip s, District of Nipis ing, 
1 inc h t o 1/2 mi e, 195 9 - 60. 

55. Hay, R. E ., Ge ol. Surv., Canada (part time) : 
Sault Ste . Marie Map -area , 1 inch o 1 mile, 19 59-6 0 ; 

P h . D . th i , M cGill Univ. 

56 . H _witt, D. F. , Onta rio D ept. Mines : 
Mado c -Gan a n o .iue A rea, l i nc h t o 2 miles, 196 0-6 1. 

5 7. Hu d ec, P. P., Ont a ri o D e p t . Mines (pa rt tim e) : 
Bi g Trout Lake A re a , Di strict oi Keno r a , l inch t o 

1 m ile, 196 0-61 ; Ph.D. thesis, M c Gill Univ . 

5~ . Irv ine, T. N. , Ontar io Dept. Mines (part time) , M c Maste r Uni v .: 
Lac des Mille Lacs, Distri ct of T hund e r Ba.y, l inch 

t o l m ili::, 1960-61. 
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59. Liberty, B. A., Geol. Sur-,., Canada: 
Palaeozoic Rocks of Southeastern Ontario, 1 inch to 4 miles, 

1959-60. 
Includes study of stratigraphy and sedimentation of 

Palaeozoic rocks in 0:J.tario eastward to the Frontenac Axis. 
See Geol. Surv., Canada Paper 60-14 and 60-31. 

60. Lumbers, S. B., Ontario Dept. Mines (part time), Princeton Univ.: 
Sargeant, Hepbur n and Adair Townships, District of Cochrane, 

1 inch to 1/2 mile, 196 0. 

61. Milne, V.G., Ontario Dept. Mines (part time), Univ. of Toronto: 
Flanders Lake Area, District of Thunder Bay, 1 inch to 

1 mile , 196 0 . 

62. Puskas, F. P., 0'1.tario Dept. Mi:nes (part time), Lehigh Univ.: 
Port Caldwell Ar e:a, District of Thunder Bay, 1 inch to 

1/2 mile, 1959-60. 

63. Pye, E.G., Ontario Dept. Mine s: 
Big Dllck Lake Area , Di3 ·t. rict of Thunder Bay, 1 inch to 

1,320 feet, 1960. 

64. Robertson, J. A., Ontario Dept. Mines (part time), Univ. of Toronto: 
McGiverin and Long Townships, District of Algoma, 1 inch to 

1/2 mile, 196 0. 

65. Simony, P. S., Ontario Dept. Mine s (part time), Imperial College, 
London, Eng.: 

Phyllis, Joa n, B elfast, Cynthia and Le Roch Townships, 
Distric t of Nipiesin g, 1 i :".'..c h to 1 mile, 1960. 

66. Wright, G. M., Geo: . Su rv., Canada: 
Deep River Map-a.rea (West Half), Ü::Ltario, 1 i nch to 4 miles, 

1959-63. 
Grenville, Region, Ont a rio and Qu.ebec, 1960-. 

Reconnaissance a n d developmen t of techn iques for 1 inch 
to 4 mile mapping of the Gre::iv ille rocks. 

Pri::-J.ce Edward I sland 

67. Frankel, L., G e ol. Surv., Canada (part time): 
Mapping of the Surficia] a nd Bedrock Formation of Prince 

Edward Islar,d, l inch t o 1 mile, 195 3 -6 1. 

68. Ayrton, W. G., Qu e bec Dept. M ines (part time), Northwestern Univ.: 
Chandler - Port Daniel Area, Gaspé South County , 1 inch to 

1 mile, 1960-62; Ph.D. thesis. 

69. Baragar, W.R.A., Geol. Sü.Tv ., Canada: 
Wakuach Lake Map-area, Que bec a-nd Labrador, 1 inch to 

4 miles, 1958-60. 
Problems include a history of development of Labrador 

geosyncline a r..d its subsequent orogenic phase; analysis of 
structural cross -section thr ough Labrador Trough; delineation 
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of zones of regional metamorphism. See Petrology of 
Basaltic Rocks of Labrador Trough, Geol. Soc. Amer. 
Bull., vol. 71, pp. 1589-1644, 1960. 

70. Beland, J., Quebec Dept. Mines: 
Re c onnaissance of Matapedia River, Temiscouata Lake 

Area, 1 inch to 2 miles, 1958-61. 

71. Benoit, F. W., Quebec Dept. Mines: 
Condé - Bourbon Area, Roberval County , 1 inch to 1 mile, 

1960-61. 

72. Bérard, JeaL, Quebec Dept. Mines: 
Cartier - Tracy Area, Joliette County, 1 inch to 1 mile, 

1960-61. 

73. Chagn o n , J. -Y., Quebec Dept. Mines (part time): 
Brodeur -Caire Area, Té:niscamingue and Rouyn-Norand a 

Counties, 1 inch t o 1 mile, 1960-62; Ph. D. the sis. 

74. Chown, E. H., Que bec Dept. Mines (part time), Johns Hopkins Univ.: 
Shigami Mountains Area, Mistassini Territory, 1 inch to 

1 mile, 1959-61; Ph.D. thesis. 
See Papachouésati River Area, Que. Dept. Mines, 

Prel. Rept., No. 415, 1960. 

75. Clark, T. H., Quebec Dept. Mines (part time), McGill Univ.: 
Granby Area, West Half, Shefford and Rouville Counties , 

1 inch to 1 mile, 1960-62. 

76. C larke, P.J., Que bec Dept. Mines (part time), Univ. of Manitoba: 
Gras Lake Regio!:1, Saguenay County, 1 inch to 1 mile, 

1960-62; Ph. D. the sis. 
See Prel. Rept. on the Normanville Ar e a, Que . 

Dept., Mines, P. R. No. 413, 1960. 

77. Duquette, Gilles, Qv.ebec Dept. Mines (part time), Lav al Univ.: 
Lake Aylmer and Stratford Areas, Wolfe a nd Frontenac 

Counties, Quebec, 1 inch to 1,000 feet, 1960-61; 
Ph. D. thesis . 

78. Eakins, P. R., Quebec Dept. Mines (part time), McGill Univ.: 
Natel Lake - Casey Lake Area, Mistassini Territory, 

1 inch to 1 mile, 196 0 -61. 

79. Fahrig, W. F., Geol. Surv ., Canada: 
Shabogamo Lake Map-area (-East Half), Qv..ebec ar1d 

Newfoundland, 1 inch to 4 miles, 1959. 
See Geol. Surv., Canada Paper 60-19. 

80. Gélinas, Léopold, Quebec Dept. Mines: 
Watts Lake Area, New Quebec, 1 inch to 1 mile, 1960-62. 

81. Gilman, W. J., Univ. of Toronto: 
Geology of Desmeloizes and Part of Lareine Townships, 

Que bec, 1958-61; Ph. D. the sis. 
A study of the regional geology with particular 

reference to the diabase dykes. 
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82. Gorman, W. Alan, Queen 1 s Univ.: 
Geology of the Estcourt - Baker Lake Area, Temiscouata 

County, Quebec, 1956-61. 
This forms part of a mapping programme in southern 

Quebec by the Que. Dept . Mines. 

83. Hashimoto, T., Quebec Dept. , Mines (part time), McGill Univ.: 
Hippocampe Lake Area, Mistassini Territory, 1 inch to 

1 mile, 196 0 -6 1. 

84. Hogarth, D. D., Univ. of Ottawa: 
A Guide to the Geology of the Gatineau - Lievre Region, 

Quebec, 1960-61. 
This report will include geological maps and descriptions 

of mineral occurrences within a radius of about 30 miles of 
Ottawa. The text is intended for use of geologists, students 
and naturalists . 

85. Hogg, Wm. A., Quebec Dept. Mines: 
Compilation of the Geology of Duprat and Clericy Townships, 

Que bec, 1959-6 0 . 

86. Jurkus, R. A., McGiJ.l Univ.: 
The Geology of Part of Hippocampe Lake Area, Quebec, 

1959-61; M. Sc. thesis. 

87. Lajoie, J., Quebec Dept. Mines (part time), McGill Univ.: 
Grénier - Varin Area , Rimouski County, 1 inch to 1 mile, 

1960-62; Ph.D. thes i s. 

88. Laurin, A.F., Quebec Dept. Mines: 
Cabonga Reservoir Area (Southern Part ), 1 inch to 1 mile, 

1959-60. 

89. Lee, S. M., Quebec Dept. Mines (part time): 
Port Harrison - Hopew ell Point Area, New Quebec, 1 inch to 

1 mile , 1959-61; Ph.D. thesis. 

90. McGerrigle, J. I., Que bec Dept. Mines: 
Degrosbois Area, Beresford Township, Terrebonne and Montcalm 

Counties, Quebec, 1 inch to 1,000 feet, 1960-61. 

91. McPhee, D. S . , Quebec Dept. Mines (part time), Univ. of London: 
Michaud Lake Area, 1 inch to 1 mile, 1959-62; Ph. D. the sis. 

92. Morin, M., and others, Quebec Dept. Mines: 
Compilation of the Geology of the Province of Quebec, 1 inch 

to 4 miles and 1 inch to 16 miles, 1959-61. 

93. Mayer, P. T . , Quebec Dept. Mines (part time), Univ. of Michigan: 
Boisvert Lake Area, Mistassini Territory, 1 inch to 1 mile, 

1960-62; Ph. D. thesis. 

94. Newham, W. D., Que bec Dept. Mines (part time), McGill Univ.: 
Chaumont - Borgia Area, Quebec and Laviolette Counties, 

1 inch to 1 mile, 1960-62; Ph. D. thesis. 
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95. Ollerenshaw, N., Qi.lebec Dept. Mines (part time}, Univ. of Toronto: 
Cuoq - St. Vianney Area, Matane and Matapedia Counties, 

1 inchto 1 mile, 1959 --61; Ph.D. thesis. 

96. Papezik, V. S., Quebec Dept. Mines (part time}, McGill Univ.: 
Glen Almond Area, Papineau Co·.1nty, Quebec, 1 inch to 

1,000 feet, 1960-61; Ph. D. the sis. 

97. Philpotts, Anthony R., Quebec Dept. Mines (part time), McGill Univ.: 
Southeasterr. Part of Grenville Township, Argenteuil County, 

Queber:: , 1 inch to 1,000 feet, 1960-61; Ph. D. thesis. 

98. Pollock, D. W., Quebec Dept. Mines (part time}, Michigan 
College of Mir..ing and Technology: 

Nominingue Area, Labelle County, 1 inchto 1 mile, 1960-61. 

99. Pouliot, Gaston, Quebec Dept. M ines {part time), McGill Univ.: 
Southwest Quarter McCorkill T ownship, Abi tibi East County, 

Quebec, 1 inch t o 1,000 feet, 1960-61; Ph. D. thesis. 

100. Remick, J.H., Que bec Dept Mines: 
Harricana - Obamska Lake Area, Abitibi West County and 

Abitibi Territory, 1 inchto 1 milr. , 1959-62. 

101. Robert, J. -L., Quebec Dept. Mines (part time), Laval Univ.: 
Kipawa Area, Témiscamingue County, 1 inch t o 1 mile, 

1960-62; Ph.D. thesis. 

102. Rondot , J., Quebec Dept. Mines: 
Langelier - La Croche Area, La.vio1ette and Quebec 

Cou.ntie s, 1 inch t o 1 mile, 196 0 -6 2. 

103. Sabourin, R., Quebec Dept. Mines (part time), Laval Univ.: 
Denys and Fagnant Lakes Area, New Quebec, 1 inch to 

1 mile, 1960-61. 

104. St. Julien, Pierre, Quebec Dept. Mines (part time), Laval Univ.: 
Montjoie Lake Ar ea, Stanstead, Sherbrooke and Richmond 

Counties, Quebec, 1 inc l: to 1,000 feet, 1960-61; 
Ph. D. the sis. 

105. Sanschagrin, R. J., Que bec Dept. Mir.es (part time ), Univ. of Ottawa: 
Geology of Magdalen Islands, 1960-61. 

106. Sauvé, . P., Quebec Dept. Mines: 
Lower Manicouagan River Are a, Saguenay County, 1 inch to 

1 mile, 1960-61. 

107. Sharpe, John I., Que bec Dept. Mines (part time), McGill Univ.: 
South Half Figuery Township and Soffi:hwest Quarter 

Landrienne Township, Abitibi East County, Quebec, 
1 inch to 1,000 fee t, 1960-61. 

Geology of Mattagami Lake Area, Que bec, 1960-62; Ph. D. 
the sis. 

108. Sinclair, A. J., Que bec Dept. Mines (part t ime), Univ. of British 
Columbia: 

Peppler Lake (West) and Caillet01.:x La.ke (West) Area, 
Saguenay County, 1 inch to 1 mile, 1959-61. 
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109. Skidmore , W. B. , Quebec Dept. Mines: 
Carleton-Pilote Area , Bonaventur e County, 1959-61. 

110. Stevens on, I. M., Geol. Surv ., Can ada: 
Operation Ung ava (Quebec West of Labr ador Trough), 1 inch 

'to 8 miles, 0 mapping by helicopter, 1960-61. 
Work in 196 0 involved preliminary reconnaissance and 

preparation for 1961 operation. 

111. Thibault, Camille, Que bec Dept. Mines (part time), Mc Gill Univ. : 
Northwest Quarte r of Montbray Township, Rouyn-Noranda 

County, Quebec, 1 inch to 1,000 fe et, 1960-61; 
Ph. D. thesis. 

112. Wolhuter, Louis E., Que bec D ept. Mines (part time), McGill Univ.: 
Sout heast Quarter Daubrée Tow nship, Abitibi East County, 

Que bec, 1 i nch to 1, 000 feet, 196 0-61; Ph. D. thesis. 

113. Wright, G.M., Geol. Surv., C anad a: 
Grenville R egion, Ontar-io a n d Quebec, 1960-. 

Re c onnai ssance a nd dev elopment of techniques for 1 inch 
to 4 miles m a pping of the Grenvi lle rocks. 

114. Wynne -Edwards, H. R., Geol. Surv ., Canada (part time), Queen 1 s 
Univ .: 

Ossokmanuan Map-area, Que bec and L abrador, 1 inch to 
4 miles, 1960. 

Sask atc hewan 

115. Colborne, G. L., Sask a tchewa n Dept. Miner a l Re sources: 
Geology of t he C lut Lakes Ar e a, 1 inch t o 1 mile , 1959-60. 

See Summary of Geo1ogical Surveys Conducted in the 
Precambria n Are a of Saskatchewa n, 196 0 ; Saskatchewan 
D~pt.,, M îr.eral R esources, 196 0. 

116. Hall, D . D., a nd Kupsch, W. O. , Univ . of Sask a tchewan: 
Relation b etween Geophysics , Bedrock Ge ology, and Surficial 

Ge ology of Chur chill River Are a, Saskatchewan, 196 0-62. 

117. Johnston, F. J., Saskatchewan Dept. Mineral Re sources: 
Geology of the A strolabe Lake Are a, 1 i nch to 1 mile, 

1959-60 . 
See Summa ry of Ge o logical Surv e ys conducted in the 

Precambrian A rea of Saskatchewan, 1960; Saskatchewan Dept. 
Mineral Resources, 1960. 

118. Koster, F., Saskatchewan Dept. Mineral R esources: 
Geology of the Thainka L ake Ar e a (West Half), 1 inch to 

1 mile, 1960-61. 
See Summary of Geological Su rve y s conducted in the 

Precambrian Area of Saskatchewan , 196 0; Saskatchewan 
Dept. Minera! Resources, 196 0. 
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119. Money, P., Saskatchewan Dept. Mineral Re sources: 
Geology of the Barnett Lake Area (West Half), 1 inch to 

1 mile, 1960 -6 1. 
See Summary of Geological Surveys conducted in the 

Precambrian Area of Saskatchewan, 1960; Saskatchewan 
Dept. Mineral Resources, 1960. 

120. Morris, A., Saskatchewan Dept. Mineral Re sources: 
Geology of the Trout Lake Area (East Half), 1 inch to 

1 mile, 1959-60. 
Geology of the Settee Lake Area (West Half), 1 inch to 

1 mile, 1960-61. 
See Summary of Geological Surveys conducted in the 

Precambrian Are a of Saskatchewan, 196 O; Saskatchewan Dept. 
Mineral Resources, 1960. 

121. Padgham, W. A., Saskatchewan Dept. Mineral Re sources: 
The Geology of the Otter Lake Area, l inch to 1 mile, 

1959-60; Ph. D. the sis, Univ. of Wisconsin. 
See Summary àf Geological Surveys conducted in the 

Precambrian Area of Saskatchewan, 196 O; Saskatchewan 
Dept. Mineral Resources, 1960. 

122 . Pyke , M. W., Saskatchewan Dept. Mineral Resources: 
Geology of the Wapus Bay A:,:ea (East Half), 1 inch to 

1 mile, 1959-60. 
See Geology of the Wapus Bay Area (East Half); 

Saskatchewan Dept. Mineral Resources (in press). 

123. Shklanka, R., Saskatchewan Dept. Mineral Resources: 
The Geology of the Oliv er Lake Area (East Half) 1 inch 

to 1 mile, 1959-61. 
Geology of the Deception Lake Area (East Half), 1 inch to 

1 mile, 1960 -6 1. 
See Summary of Geological Surveys conducted in the 

Precambrian Are a of Saskatchewan, 196 O; Saskatchewan 
Dept. Miner al Re sources, 196 O. 

124:. Tremblay, L. P., Geol. Surv., Canada: 
West Border of Canadian Shield, Alberta and Saskatchewan, 

1 inch to 4 miles, 1960-61. 

Yukon Territory 

12.5. Roddick, J. A., Green, L.H., and Wheeler, J.O., Geol. Surv., 
Canada: 

Operation Pelly, Yukon Territory, 1 inch to 4 miles, (with 
air support), 1958-60. 
The project has provided much new information on 

Palaeozoic stratigraphy and structure in southeastern 
Yukon. The structure of the Pell y Mountp-ins is char acter -
ized by low angle thrusts unlike that of the Cassiar 
Mountains to the south. The Tintina Trench marks a 
major structural break separating Palaeozoic rocks of 
different facies and metamorphic grade. See Geol. Surv., 
Canada Maps 7,..1960, 8":1960 and 10-1960. 
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ENGINEERING GEOLOGY 

126. Bozozuk, M., Division of Building Re sea:rch, National Re search 

Council: 
Swelling a:;:id Shrinkage o: Clays, 1954 -. 

See Shrinking and Swelling of Two Canadian Clays; 
a paper prepared for presentation to the Fifth Conference 
of the International Society of Soil Mechanic s and Foundation 
Engineering, Paris 1961. 

127. Brandon, L. V., Geol. Surv., Canada: 
Ground -water Geology of Permafrost Are as, Ivlackenzie 

District , N. W. T. 1960-. 
The purpose is to provide information on ground -water 

conditions in areas of permafrost. 

128. Brink, V. C., and Mackay, J. R ., Univ. of British Columbia: 
Needle Ice, 1960 -. 
A study of the effect of needle ice on frost heaving and 

plants. 

129. Brown, R J. E., Division of Building Research, National Research 
Council: 

Permafrost Distribution in Canada; Pe rmafrost Boundary in 
Canada; Energy Exchange at Ground Surface in Relation 
to Permafrooè Distribution, 1953-. 
In addition to rec ording infonnation on the occurrence 

of permafrost in Canada by di:::-ect obse rvat ion, this project 
has now been directed towards an a:r,alysis of the various 
components cf energy exchange at the e arth I s surface as a 
means of imp::.·oving the understanding of and the ability to 
predict the distribution and occ"l.:rrence of permafrost. See 
Distributior;_ of Permafrost and Its Relation to Air Temper -
ature in Canada and the U. S. S. R.; Arc~ic, vol. 13, No. 3, 
September 1960, pp. 163-177. 

130. Burn, K. N., Bozozuk, M., Crawford, C.B., Eden, W. J., and 
Hamilton, J. J., Divisi o n of Building Resea:cch, National 
Research Council: 

Geotechnical Propertie s of Eastern Marine Clay, 1951-. 
Attempts are being made to collect and correlate 

geotechnical data on the Eastern Marine clay. Laboratory 
investigations incl"l.:de studie s of behaviour of the clays in 
triaxial and consolidation tests. Field work inch.des 
measurements of settlernent of two heavy earth embankrnents 
and case record studies of landslides. See In:fbence of Rate 
of Strain of Effective Stresses in Sensitive Clay; Special 
Tech. Pub . No. 254, ASTM, 196 0, and Improveè Deter -
mination of Preconsolidation P!"essure of a Sensitive Clay; 
Special Tech. Pub. No. 254, ASTM, 196 O. 

131. Chapman, L. J. , Ontario Re search Founœtion and Brown, R. J. E. , 
Division of Building Re scarch, National Re search 
Council: 

Evapotranspiration Studies - Norman Wells, North'Nest 
Territories, 1953-. 
This field study of evapotranspi:i:-ation is bei ng carried 

out by the staff of the Division o:f Building Research, National 
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Re search Cou ncil for the Ontario Re s ear c h Foundat ion 
under the direction of M r . L . J. Chap::-nan. 

132. Hutcheon , N.B., Gold, L. W., and Penner, E . , Division of 
Build i ng Re search, Nati o nal Research Council: 

Ground Temperature s ar.d Frost Action , 1948 - . 
See U se of Waste Sulphide Liq1.:or to Reèuce Frost 

Heav ing in Soils ; Transactions, Enginee ring Institute 
of Canad a , v ol. 3, N o . 4, Decembe r 1959 , pp. 107- 109 . 

133 . Johnston, G. H. , Division of Bu ild ing R esea rc h, :'Jation a l 
R esearch Council: 

Kelse y Ge ner a t ing Stat ion - Dyke Studies , 1958-. 
The study of d yke con1citruction in a sporadic area 

of permafrost a t the Kelse y G e:::'.er a ting Station of the 
_Manitoba Hyd ro -Electric Boar d o n t he Nelson River in 
northern Ma:ütoba. Observation s of ground temp e rature, 
dyke move m e nt and climate a re being taken to follow the 
p e rformance of the d yke s. 
Obs ervation s at Inuvik, Northwe st Territo r i e s (new 

loc a tio n of townsite of A..'(.la v i1:), 1954 - . 
Obser-,.rati o ns o n the perf.or:man,:e of v arious 

engineering facilitie s were c o ::ltinm:: d by m e a ns of soil 
t e mperature a nd foundation movemen t measurements. 
Additi o nal movement reference p oints were e .stablished on 
a nu mber of buildings. A precise l e ve l survey was run 
to ti e in a ll major B e n c h Marks used for observ ation s 
of found a t ion movement and to evah1ate the performance 
of the se B e I1ch Mark s . ObsE:rv ation s on the depth of tha w 
o ccurring und.er v ariot:.s s o il c ond i ti ons a::.d vegeta t io:i 
c over re Rult i ng irom gene ral c onstruction a cti,ïi ty were 
c ontinue d by means of ground temperat-:.ir e measu:::- ement. 
See The N e w Akl a vik : Sear c h for the ,Site; Journal 
E ngineering I stit1:;.te of Car.ada, v o l. 43, No. 1, Jan-;iar:, 
1960; .see also Technical Paper No. 89, Division of 
Building R esearc h (N. R. C. 55 73 ) F ebrFa ry, 1960. 

134. Jones, J.F., R esear c h Council of A lberta: 
Geology and Hyd ro l og y, A lluvial Terrace s, Peac e R iver 

District, A l berta, 196 0- 6 2. 
Relationship of Rainfall, R ,:.n- off , E v apotranspiration, 

etc., to Grou ndw a ter R E:charge and Di scharge i n the 
Peace Rive r Di s tric t, A l b e rta , 1960-62. 

P ermeahility Stu die s of Sorne B 2d~':' o ck A quifer s in the P e ac e 
River Di strict, A lbE:rta, 196 0 - . 

135. MacFar l a.r.e, Iv a n C., Div i s ion of Builè ing R esear ch , National 
Re sea rc h Counc i l: 

M u skeg Res e arch, 1954 - . 
See Evalu ation of Road Perf ormance ove :r. Muskeg i n 

Ontar io; Canadian Good Roacl s Association , Pro;::ee d ing s, 
40th Convention, Septe mbe r, 1959, pp . 396 -405. 

136. Mackay, J. R. , and Mathews, W . H. , Univ. of British Columbia; 
Snow Creep and Its Influence on Soil Movement, 195 8 -. 

137. Packer, R. W., Univ. of West e r n Ont a rio: 
Rep ose Sl opes of P l eistoce~.e Mate r ial ir. Southwest e rn Ontar io, 

1961-. 
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GEOCHEMI STR Y 

138. Anderson, D. T., Univ. of Manitoba: 
Di stribution of Copper, Co"halt, Nickel and Iron in Silicate 

and S-:1.lphide Phases, 1959-6 2 ; Ph. D. thesis . 

139. A nderson, G. M., Univ. of Toronto: 
Solubili y of Lead Su lphid e i n Hz S - Hz O Solu tions, 

1958-61; P h .D. thesis. 

140. Baadsgaard , H., Univ . of A l berta; 
Argon L e akage from Feldspars, 1958-. 

The mechanism of argon loss from feldsp ar s , in 
partic-..:.1.ar between v ariou s anidines, is being investigated 
with regard to struct.lJ. r a l and crystal -chemi c al factors. The 
pos sibi lity of us i n g argo::i l o s as an i :idica or of structural or 
comp ositio n.a l rearrangeme:~.t iri feld par is al s o being active ly 
considered. 

141. Baadsgaard , H., Da·;;-is , A., T ·d ick., R., a !ld Ste lmach, A., 
Univ . of A lberta: 

Geoch mic a l Indica t o rs, A "'.'..a lyti c a l M ethods i n G e ochemist.l"y, 
1959 - . 
Geochemi c al indicators for mariT'..e a nd c o n tinental 

env,ir on m .nt are being eva luated . InvP-stigatio:ns i n the analysis 
of geologic mate ria l. indu.de : ( 1) pot a s. i u :m i "1 minerais (wet 
chemica l + ti ra ion) , (2 ) rul::icfü.:m by wet chemical + x-ray 
f l':.wrescen:::e, and (3) boro :~ · y sho rt direct c o l orimetric 
pro c ed·:.ire , witho,;:.t distill a tio n . 

142. B erry, L. G., a ! d R eynold , R,. L., Qu.ee-:,.1 r-; U:~iv .: 
The Hydrotherm a l Synthesis a nd R ~c yAta lli zation of Mic a, 

196 1- 2. 
The 1-,1..:..rpos e i t o f: __ lore the E:;ffec t of a !l a :rgo '.".1 

a tmosphere o n the cr- ·· talliz atio:"l or r e crystallization o f mica 
under c onditio :':'.,s ~i:rrn.la ing tho se e.~.tant du.ring the rmal 
metamo.rphism. 

143. B elyea, H. R., Maxwell, J . A., a r_d War1less, R. K., Geol. Surv ., 
Car_ad a: 

I. o t o ic Stud i eF> of Sd.phu·- fr om Ca:'.a.dian P etr oleum D epo its, 
1955-. 
To determh.é whether .. ariatior..s i n the ieotopic 

compo sitio !! of ~·dpher è t:!.'ived f:::- om pet rolet m, fr om oil field 
watt:rs and fr om petroleum-bearing s t:rata c an be used to aid 
i n c or rE;lat.io :".l a t1d da i:'1.g of stra ta at a r:.c:! :.. e ar etroleum
bearing h o rizo nB a n:l in d t:tE:::rmining the , ou. r ce r o cks f:rom 
which p e troleum i!l 7 arious field wa.s origin a Hy derh,-e . 

144. Boyle, R. W., Geo l. St::.:-v ., Ca. :1ada: 
Barymin Bari te depo sits, Walton, Nova Sc o tia, 1957 -60. 

A geoc h e mic al stu.dy of the bariu m i:a tht:: depo ,:3it and 
a dja ct::nt str a ta . 
G e o che:mistr y of the Bathur:;,t-Newca.s tle Distri c t, New 

Br,: .. mrwick, 1957 -64. 
A study of the g e o c hemist!'y of the gossans, supergene, 

a nd primary pha s es of the base met a l d e posits of the district, 
a r~d a n eval' -ation of g e o c hemic.: a l pro specting techniques used 
i n that disfric t b y mi:r:L g a ::id exploration c ompanies . 



- 16 -

14:5, Boyle, -R. W., a nd Wanless, R. K., Geol. Surv., Canad a: 
Lead and Su.lphur Isotope Geology of Keno a:nd Galena Hills, 

Yukon, 195 8 -. 
The p u.rpose is to deter·mint:: the isotopie abundances of 

lead a n d su.lphur in the lead - z,i:nc -sulphur deposits and their 
ho st rocks, a:nd from the data to determine, if possible, the 
sour e of the e l eme:nts i :n t he deposits a :'.'.'.d the processes 
which have 1 ed t o their concentration. 

14,é. Boyle, R. W., Wanless, R.K., a :nd Lowdon, J.A., Geol. Surv., 
Ca.,-1ada: 

Is o t ope Chemi str ·· of Sri.lphü.r in Rocks a n d Ore Deposits, 
1955-. 
Se e Sulphur Isot ope Inve stigation of the Gold-quartz 

D eposit of the Yellowknife District ; E ,:.i o nomic Geology, Vol. 

5, No. 8, . 1960, pp. 1591-1621. 

14 7. Bye r s. A. R., Unh,,. . of Sa skatchewa n: 
Ge ology of Sulphid e Ore Bodies, 1958 - . 

Work t:o dat <:: i:nvolves obtaining data o n temperature, 
depth .3 of formatio n , a ".ld trace éle:nent constituents of 
natu rally occn.rring bo die of ore a x~d no ::1 -ore grade. 
Trace Elements in S:1.lphides and A ssociatP- d Wallr ocks, 

1961-. 

14 b. Camero n, E. M., Geol. Surv. y Canada: 
Geoc hemistry of Sandstones, 1958- . 

A stuèy of the g eochemica l chara ct"":risti r: s of 
s a ridsto: t-:s tha t may bP. of importa nce in the petroleum 
i nd..:..s try . 

14 9. Candy, G., Shaw, D. M., a z:td Middleton, G. V., M .Master U!liv. : 
Geoc he:rnist:r.7 of Shales, 1960-. 

A trace fd.e:rn1c: nt tc:.dy of Sih:ria :n sha les in th 
Niaga:r. a pe:ni:nsd.a i n relatio~- to Redimenta ry en,/ir o::.mf:nt . 

150 . Chagnon, J. Y., M cGill Univ.: 
E x.::p ~:dm,,1::ntal Studi . s o the Growth of Minerals in 

Sediments, 19 59-6 1; M.Sc . the sis . 

151. Clark, L loyd A., McGill Univ. : 
Phase. Equilibrium Stud i es i:!l Sy:nthetic Sdphid e Systems, 

19.57-. 
This inv oh,ë~s t horou gh a r:i_d systematic laboratory 

dt:terrnina tion of tht:: phasF-; 1 elations in. a n~1.mber of 
J:•elatively simple sulphide syste ms t o gain:the g1'.'oundwork 
of basic Jcr-ow1e dge :.".lecessary for q·,::.a :"ltitative a pp:r. oac h 
to thE: proble:ms of o re tran sport, loc. a lizatio:n a :c1d 
deposition. Se e The Fe-A -S System: Phase R datioP.s 
a '.'~d Appli cations; E c. o !lomic Geolog y , v ol. 55, No. 7, 
pp. 134:5-1381. 

152. Cruft, E. D., M .Master Univ.: 
Trace E lt:me.11.t St,.:dy of the S~dbu ry Irruptivé, 19S9- ; 

Ph. :Q. the sis. 
A study of tr a ce eleme:nt diët:rihation in relation to 

i n i t ial petrology a nd alteratio:n proces ses . 
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153. Davies, J. L. , Carleton Univ. : 
Geochemistry of t h e Austin Brook Ir o :!1 Deposit, Bathurst, 

New B runswick, 196 0-63 ; Ph. D. the sis. 
The deposit appears to bE:: an iron formation of 

Ordov i cian age a n d consists of interbanded magnetite, hematite 
a nd chert. It is associated with a large p y ritic zinc -lead ore 
deposit. Elu cidatio n of the iron formation - sulphide 
relationship, may p r ov ide significa nt data o n the c onditions 
unde r which e a ch formed. The w ork m a y a ls o have practical 
significance, since other e conomic sulphid e deposits in the 
district ar e associa te d with i r on formati o n . 

154. Dib bs, H. P., Mines B r a nc h, D e pt. of M ines and T ec hnica l 
Surveys : 

Activa t ion A n a l y sis of Mineral s a nd C onc e::1.trates, 1960-61. 
The de termination of beryllium a nd precious met als 

in natur a l o res a nd conc entrates by gamma a nd neutron 
activat ion. 

155. De lavault , Robert E. , Univ. of British Columbia: 
A Comparis o n of the Suita bility of Var i ous A nalytical M e thods 

in Geochemistry, 1959-. 
See Trace Ele ment Va riatio:::ès i n R elated Rocks ; 

Internation al Geo l. Con g., 21 N.'.)r de n, 1960, p t . 2, pp. 57-64. 

156. Eichholz, G.G., Mines B r a nch, Dept. of Mine s a nd T e chnical 
Surveys : 

Radiometric M e a surement of Radium and Rado n Co . ter:t in 
Water, 1960-6 1. 
Adaptation of fl ow c ountir..g ;,n ethod o to routine a n alysis 

of r a dium a n d r a à on i n n atural w aters . 

157. E ls on, J . A. , Yon g, R., a :c.d Frer:.kel , O. J . , McGill Univ .: 
The Effect of Chemi c al A dd i tives o n t h e P ermeability of 

Soils, 1960 -6 1. 
The spacing of o rie?.c.ted, p ,J.rifiE::d cla y particles i s 

c o ntrolh::d i!l a S?ecia lly built permea mete r thr ou gh which flow 
under pressure c a n be incleced either p a r a llel o r perpendicu lar 
to the particle s. Rates of fl ow a nd c h emi c al cha:iges in the 
wate r can be measured v.nàer v a rioi..::s pressures. 

158. Folinsbee, R.E. , Baadsgaard, H ., a r,è Camp bell , F.A., 
Univ . of A lbE:rta; 

Bruderheim Mete o rite , 196 0-61. 
Descr·iption and a n aly sis• of B r1;;.derhe im m e teorite , a 

grey chondrite which fell 0'1 Mar ch 4, 196 0 , !)_ear Bru.de rhe im, 
Alberta. Three hu.ndrF;d kilograms of t his meteorite have 
been c o llected a nd c a talogued . De:tailed s t1.:..dy of ra:re gas 
c onte nt, mineralogy, a nd c o s::nogenic spallat ior: products of 
this mete o rite is unàerway at the Univ. of A lberta a :::d at 
othe r 1:aborat orie s i n E ur ope a nd North A merica. 

159. Frenkel, O. J., M cGill Uni-v- •: 
The Flow of Water a nd Ions t hrou g h C lays, 1959-6 1; 

M. Sc . the sis. 
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160. Froese, Edgar, Queen 1s Univ.: 
Petrology and Metamorphic Geology of Wall-rocks at 

Coronation Mine, Saskatchewan, 1960-62; Ph. D. the sis. 
This forms part of a major project involving the 

complete study of a mineral deposit initiated on the 
recommendation of the National Advisory Committee on 
R esearch in the Geological Sciences, with participation 
by several organizations including a number of Canadian 
univer.;:;ities . The adjacent area was mapped on a scale of 
400 feet t o the inc h, and sample s from the surface and from 
underground are being studied. Particu.lar attention is 
being paid to composition and propertie s of co -existing 
garnets and amphiboles a nd trace element . distribution in 
rocks adjacent to ore. 

16 1. F rueh, Alfred J. Jr. , Mc Gill Univ.: 
Crystal Chemistry of Sulphides, 1959-. 

See Use of Zone Theory in Problem s of Sulphide 
Mineralogy, part III; Polymorphism of Ag 2 Te and Ag 2 S; 
American Mineralogist (in press). 

lE.z. Gill, J. E., a n d Thorniley, B. H., McGill Univ.: 
Solid Diffusion in Sulphides, 1955-. 

163. Godfrey, J ohn D., Re search Council of A lberta : 
Hydrogen Isotopes (stable) in Hydr o·ù.s Silicate Minerals, 

1952-61. 

164. Govett, G. J., Gra ve ~10r, C. P., and Rigg, T., Research Council 
of A lberta: 

Dissolu tion of Naturally Oc curring Silicates in Aqueous 
Solution, 1958-. 

165 . Hansuld, J . A., McGill Univ.: 
Oxidation Pot ential of Cer tain Sulphides, 1959-61; 

Ph. D. thesis . 

166 . Hawley, J . E., Wy-!]-ne-Edwards, H. R., and MacDonald, J. G., 
Queen 1 s Univ .: 

Granitic Rocks of the Grenville Sub-pr ovince, South
eastern Ontario, 1959-61. 
One hundre d and twenty-five new analyses for 

major and t r ace elements of samples from about sixty 
graniti c bodie s are now c omple1:e, together with modes, 
norms a nd full petrographic descriptions. The se rocks, 
a nd preT.riously p ublished analyses, fall into four major 
grou.ps which are separablc both mir..eralogically a nd 
chi=::mica lly . Zircon studie.s fu.rther emphasize this 
classific atio::1. . The groups are characteristic of 
different r e gions. The data are bei r.g compared with 
Tuttle and Bowen 1 s experimental studies of the hydrous 
granite sys'i:em and preliminary work shows that two 
of the groups fall near the minimum melting composition 
of hydrous granite and anothe r group lies near the thermal 
v alley leading to this point from the binary Or -Ab minimum. 

167. Hickie, G. Hewson, Lake, R. H., and Bright, N.F. H., Mines 
Branch, D ept. of Mines a:i.d T echnical Surveys: 

Fayalite-Forsterite Olivines, 1960. 
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A range of intermediate material s in the fayalite
forsterit e (2FeO. Siüz-2MgO. Si Oz) solid solution se ries has 
been made for use a s X-ray and optical standards in the 
Geol ogical Survey of Canada. 

168. Hogarth, D.D. , Univ. of Ott aw a: 
Carbonate Rocks in the M e ach Lake Ar e a, Que b ec, 1959-61. 

A geoc hemical and petrographical study of rocks 
that are possibly carbonatites. Detaile d geological mapping 
was undertaken .in the fall of 196 0 . 

169.,. Holman, R. H. C., Geol. Surv., Canada: 
Reconnaissance Geochemical Survey in Northwestern Ontario 

{Roads t o Resou rces Project), 1960-61. 
Inclu des map-areas 4 2 M, 43 D , 52 N , 0, P, 53 A, B, C, 

of Nat. Top. Se ries. 

170. Ibrahim, M. , Bright, N.F. H. , J ongejan, A., and Rowland, J.F., 
Mines Bran ch, Dept. of Mines a nd Technical Surveys: 

High-Temperatu re Phase Equ ilibrium Studies in the 
System CaO-Nbz O5-SiOz , 1956-6 1 . 
The quench technique for eilicate equilibria studies is 

being u sed t o find the fields of primary crystallization in 
a s ubstantial portion of this system. A phase having crystal 
properties similar to thos e of natu ral niocalite has been 
encountered in this s ystem. Work on the binary systems is 
complete. 

171. J o lliffe, A. W., a n d Laakso , R ., Queen 1 s Univ .: 
E lement Associations in Ore Deposits and their Significance, 

19 5 0-60. 
G e ochemistry of Precambrian Carbon a te Rocks, 1958-60. 

172. Jones, R. E. , McMaster Univ.: 
Su lphur Isotope Studies of Sulphid e a nd Su lphate Minerals 

of the Ni agara Escarpment, Ontar io, 196 0-62. 
The project i n volve s a study of sulphu r isotope 

distribution in sphalerite, galena , marcasite, pyrite, gypsum 
a nd baro -celesite occu rring in the Silu rian rocks of the 
Niagara escarpment across the n orthern extension of the 
Cincinnati axis in the Hamilton area. Stu dy of the geo
logical env ironment of t h e samples mineralogically , 
stratigraphically, and structura lly is a n important part 
of the project. 

173. Jongejan, A., a nd Bright, N.F.H., Mines Branch, Dept. of 
Mines a nd Technica l Surveys: 

Magnesia - F erric Oxide - Alu mina Spinels, 195 7 -61. 
A high temperatu re phase ec;_u ilibrium study of magnesia

ri c h refractory c ompo sitions . 
Iron-bearing Gehlenite s, 1957-61. 

A high temperature phase equilibrium study undertaken 
to investigate the c onstitution of complex basic refractory 
compositions. 
Study of Portions of the CaO-FezO3- AlzO3-SiO2 

Quate rnary System, 1960-61. 
A n extension of the work on iron-bearing gehlenites 

that relates to the chemistry of b asic refractory clinkers . 

. ' 
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174 . Jongeja n, A., Bright, N.F. H., and Rao, M. K., Mines Branch, 
D ept. of Mines and Technical Surveys: 

High-temperature Phase E quilibrium Studie s in the 
System MgO-FezO3-TiOz-SiOz, 1955-61. 
This study is :related to basic refractory materials, 

particularly to the effect of TiOz on forsterite (2MgO. SiOz) 
and or:. magne site clinker s. See Melting Points and Certain 
Phase Relationships in the System Magnesium Orthosilicate, 
Magnesium Orthotitanate, Magnesioferrite by M. Ramakrishna 
Rao , Jour. Sei. Ind. R es. (India), 16B, (1957), 444. 

175. Jongeja n, A., Lake, R. H., and B:right, N.F. H., Mines Branch, 
Dept. of Mines and Technical Surveys: 

Algoma Siderite Treatment, 1960-61. 
A s tudy of the composition of the ore and of the 

materials _formed when it is decomposed to oxide under 
v arious c onditions is being made in order to determine 
optimum processing data. 

176. Kramer, J.R.', Univ. of Western Ontari o : 
Chemistry of Lake EriE:, 1958-61. 
Carbonate Minerals at Low Temperature, Phase II 

Composition of Salina Carbonates, 1958-. 
Carbonate Minerals at Low Temperature, Phase III 

Organics in Calcite-dolomite, 1960-. 
A study of amino acid s and their chelating of 

alkaline e arth metals. 
Liquid Inclusions in Ancient Sediments, 1959-. 

177. Kramer, J . R., McGrat h, P., a nd McCallum, S., Univ . of 
Weste rn Ontario: 

Solubility of CaSO4 - CaSOt, 2Hz O i n Brine s, 196 0 -6 1. 

173 . Kretz, R., Geol. Surv ., Canada: 
G e o c hemistry of Metamorphic a nd Pegmatitic Ro cks, 1960-. 

Studies in the Bea:üieu -Yellowknife area of the Northwest 
Territories, Flin Flon area of Manitoba and in the Grenville 
sub-province, to provide information on the geochemistry 
of metamorphic and pegmatitic rocks . It is hoped that the 
studies will aid in understandin g the ir genesis and history. 
See Di s tribution of Certain Elements A...--nong Coexisting 
Pyroxe!le s, Calcic AJ:nphibole s and Biotites in Skarns, 
Geochem. of Cosmochem. Acta,vo.1.20, pp. 161-191, 1960. 

i 7') . Kudo, A., and Shaw, D. M., M c Master Univ .: 
Geochemistr y of Amphib olites, 1960-. 

A study of major, ::ninor a n d trace elements in 
varions amphibolites, with the aim of finding criteria 
for igne ous or sedimentary origin. 

11::S 0 . La Rush, P. , a n d Shav,,-, D. M., McMaster Univ.: 
Geochemi_stry of Skarn Minerals, 1960-. 

A continuation of previou s trace element studie s 
on Grenv ille skarn minerals , with present emphasis on 
phlogopite s. 
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181. Le Breton, Gordon E. , Research Council of Alberta: 
Chemistry of Alberta Groundwater s. 

Examination of data so far indicate s much similarity 
in the chemist:ry of groundwater s in bedrock and drift 
aquifer s in the above are a. The most s triking difference s occur 
in the hardne ss a!ld nitrate contents . Groundwater from bedrock 
aquifer s is normally soft, a part from an are a extending from 
township 49 to the North Saskatchewan River a:!:ld from the 
Alberta-Saskatchewan border to Ran ge 8. The nitrate content 
in the water wells of the are a appear s to be a direct re sult of 
faulty well completion practices. This study emphasizes the 
principal that recharge is by local precipitation. In areas of 
recharge, the total mineralization of groundwater is lower, and 
in the sulphate chloride relationship, the former is high anci the 
latter is low, whereas in discharge are as, the total mineralization 
is higher , the sulphate conter,.t is low a n d the chloride content 
is high. 

182. Maxwell, J. A., Geol. Surv., Canada: 
Cooperative Evaluation of Method s of F l uorine :L':etermination, . 

1958-60. 
The purpose is to e v a l uat e method s of fluorine 

determination by interlaboratory coope r a t ion. 

183. Maxwell, J.A., Geol. Surv., Canada and Moore, J. M., Carleton 
Univ.: 

ïnvestigation Into Recent Met hod s for t h e Determination 
of Ferrous Iron in Rocks and Mir..e rals, 196 0. 

184. Meloche, Marvin J., Queen 1 s Univ . : 
Comparative .stu dy of Coppe r a n d Copp e r -Nickel Ores in 

Gran itic Rocks a n d in Adjacent Wallrocks, 1959-61. 
A mineralographic and spect rograp hie study of 

individual ore minerals in each typ e of deposit, one in Que bec 
a n d the other in Ontario . Copper ore s in granite and in 
adjacent wallrocks show s light differ e~c es; the nickel-
copper ores o n the other han d , are quite dissimilar in many 
respects. 

185. Montgomer y , D. S., and Goodspe e d, F., Mi ne s Branch, Dept. of 
Mines and T e chnical Su rveys: 

The Int ra-red Absorption Sp e ctra of Bituminous Substances, 
1951-. 

186 . Moore, J. M., Carleton Univ .: 
Application of Thermod ynami c Princ iple s to Metarnorphism, 

1960-62. 
A n investigation of compositional reiat ionships among 

solid solutions (primarily F e -Mg) i n m e tamorphic rocks of 
pelitic composi tior.. b y phy sical a n d c h emica} analytical 
method s in the light of phy s i co-c hemical models. 

187. Naldrett, A. J., Queen 1 s U niv.: 
Cobalt Distribution in Ore Minerals of t he Sudbury Area, 

1958-61. 
Separation of individual ore mine r als, sulphides, 

sulpharsenides and arse :nides has been made from rn.any 
differe:nt deposits and ov er various d e pth s in some individual 
deposits. Determinations of cobalt distr ibu tion are heirig 
made by spectrographie a n d X-ray me t hods. 
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188. Newham, W. D., McGill Univ.: 
Experimental Investigation of Intergrowths of Chalcopyrite 

and Bornite, 1959-61; Ph.D. thesis. 

189. Northcote, K. E., Univ. of British Columbia: 
Distribution of Metals in the Sediments of Boundary Bay, 

British Columbia, 1960-61; M. Sc. thesis. 
A study of the distribution of copper, zinc, 

molybdenum, lead, iron and sulphur with respect to the 
shoreline. Chemical and X-ray fluorimete:r ' methods of 
analysis will be used. 

190. Papezik, V.S., McGill Univ.: 
Trace Elements inAnorthosites, 1959-61; Ph.D. thesis. 

191. Philpotts, J. A. , McGill Univ. : 
Experiments on Thermochemical Method s of Producing 

High Temperatures and Pressures, 1959-61; M. Sc. 
the sis. 

192. Pollak, H., Univ. of Toronto: 
Partition of Cerium between Silicate and Aqueous 

Fluids, 1959-61; Ph.D. thesis. 

193. Riddell, John E., Carleton Univ.: 
Continuation of Studie s on Cation Mig .rations in Natural 

Solutions: Distribution of Metals in Recent Marine 
Sediments of Chaleur Bay, 1958-61. 

General Studie s of Distribution of Heavy Metals in Glacial 
Soils of Canada, 1957-. 

Distribution of Copper in Soils of Allumette Island, 
Quebec, 1959-60. 

194. Riddell, John E., and Patter, R. R., Carleton Univ.: 
Study of Tung sten and Related Elements in Relation to 

Structural Development of the Appalachians, 1961 - . 

195. Riddell, John E. and Presant, E., Carleton Univ.: 
Study of Heavy Metal Dispersion through Podzolic Sail 

Profiles, 1961-. 

196. Roscoe, S.M., Geol. Surv., Canada: 
Origin of Sulphide s in Radioactive Conglomerate s, 196 0 - . 

A comparison of the isotopie composition of sulphur 
in the sulphides of the se rocks with those whose origin 
is better under stood. 

197 . Russell, R. D., Stacey, J . S., Ulrych, T. J., Kanase~ich, E., and 
Ostie, R., Univ. of British Columbia: 

Isotopie Studies in Geophysics, 1958-. 
The project consists of the measurement and inter -

pretation of lead isotope abundance s, with the principal 
objectives of (a) distinguishing the contaminations of 
lead by radiogenic isotopes according to their occurrence 
in crustal or sub-crustal regions and correlating the se 
re sults with possible theorie s of continental growth, and 
(b) tracing the development of certain lead ores. 
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198. Sang ster, D. F. , Mc Gill Univ. : 
Thermochemica l Studies of Certain Iron Minerals, 

1959-61 ; M. Sc. thesis. 

199. Saull, V. A . , and Sang ster, D. F. , M c Gill Univ. : 
Enthalpy Changes in Metamorphic Reactions, l ':}5.3 -6 2. 

200. Saull, V. A ., Gill, J. E ., Kranck, E. H., Chagnon, J. Y., and 
Philpotts, J. A. , McGill Univ.: 

Silicate and Sulphid e Phase Re :i.ationship s, 1954-. 
See Solid Diff:1.si.o n of Sulphid e s and Or e Formation; 

Interna tio nal G e ol. Cong., 21 Nord en , 1960, Part 16, 
pp. 209-217. 

201. Shaw, D. M., McMaste r Univ.: 
Statistics of Sampling a n d A n a lysis Er r ors in Geochemistry, 

196 0-. 
A theoreti cal and ex erimenta l study of error v ariances 

with regard to the distribution laws of é.lements in geochemical 
populations. 

202 . Smith, A . Y. , Ge o l. Surv., Canad a (part time), Carleton Univ.: 
Geochemical Studies in Southeast ern New Brunswick, 

19 59 -60 ; Ph. D . the sis. 
To p rov i de info rmation on the geochemistry of stream 

sediments, etc. a nd on copper in t he P ennsylvanian sandstones; 
See G e ol. Surv ., Canada Paper 59-12. 

203. Smith, F. G. , Univ. of Toronto: 
Solid Solution E quilibria as Geological Thermometers, 

1960-65. 

204. Thode, H . G., McMaster Univ., and G ross, W. H., Univ. of 
Toronto: 

Sulphur Isotope Studie s, 1958-61. 

205. Thomas, J. F. J ., Mines B ranch, Dept. of M i nes and Technical 
Surveys: 

Chem i c a l Quali ty of Ground Water s, 1948 -. 
Water Quality Surveys of Canadian Drainage Basins with 

Special R eference t o Heavy M etals, 1957-. 

206. Thompson , R. M. , and D rummond, A. D., Univ. of British 
Columbia: 

P yr osyntheses in the L ead, Bi smuth, Copper, Silv er, 
Stllphur System, 1960-6 1. 

207. Thorniley , B. H ., M c Gill Univ.: 
E x periments with Copper Mineral s at High Temperatures, 

1959-6 1; M. Sc. the si s. 

208. Traill , R. J., Abbey, S., Wanless, R. K., P aris, J. C., and 
Robinson, S. C. , G e ol. Surv., Canada: 

Age Determinations of Rocks and Mineral s, 1954-. 
The purpose is t o make concentrat ion s of minerals 

from bulk samples of rocks and ores; to a n alyse these 
concentrations for specific element s a nd make chemical 
concentrations of specific elements for isotope analyses. 
By means of the mass spectrometer to make isotope analyses 
of the above and to compute t he ag e of t he minerals and 
enclosing rocks from this data. See Geol. Su rv., Canada 
Pap er 6 1-17. 
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209. Trost, W. R., Dalhousie Univ.: 

21 o. 

211. 

Chemistry of an Inland Se a , 1959-. 

Tupper , W. M., Carleton Univ.: 
Thermodynamic a nd Laboratory Inves tigation of the 

Distribution of Sulph:.1r Is otopes i n Nature, 
P articula rly as Applied to Processes of Sulphide 
Gene sis in Sulphide Ore Deposits, 1958-. 

Geochemical a nd Geological Stu d y of the Bourinot Group, 
Cape Breton, Nova Scotia, 1960. 

Vincent, J. S. , Mc Gill Univ .: 
Studies in R he omorphism, . 1960-62; M. Sc. thesis. 

212. Wanless, R. K., Lowdon, J . A., a n d Leech, G. B., Geol. Surv., 
Canada: 

Isot opi e Study of Canad i a n Ore Leads, 1956-. 
The purpose is to de te rmine the lead (and possibly 

sulphur) isotope distr ibution in lead o r es, to investigate 
possible isotope v ariations with geological environment, 
to determine the direction a nd mag nitude of isotopie 
fractio n ation of lead isotopes as a result of chemical and 
physic al proce sses i n nature and whe:n applicable, to 
establish the ag e, employing the "common lead" method 
of datil).g. See Lead Is o t op e and Potassium Argon 
Studies in East Kootenay Di strict, Southeastern British 
Columbia; Geol. Soc . America (in press). 

213. Wanless, R.K., Maxwell, J .A., a nd Smith, C. H., Geol. Surv., 
Canada: 

Magnes i um Isot opes, 1957- . 
A survey of the varia tions in abundance of magne sium 

isotopes from different geol ogical environments , to determine 
if a fractio n ation of isotopes t akes place a nd whether 
d i stinctive a bundances a re indicative of distinc tive 
e nvironments . 

214. War ,r:en, Harry V., Delavault, Robert E., Boyle, S. , a nd 
Bullma n , A. H., Univ. of Britis h Columbia: 

Biogeochemic a l P r ospe cting , 194 7-. 
The establishment of normal a nd anomalous metal 

c o ntent of v a r ious tr ee s a nd le ss e r plants r equire s a 
large number of analyses of a wide range of species from 
v arious geologir.:al a nd g e og r aphical backgrounds. Further 
publication of b a ckgr ound m a teria l may be anticipated 
b efore long. See Observations on the Biogeochemi stry 
of L e ad in Canada; paper presented sec . IV, Roy. Soc., 
Can ada , June 196 0 (abstract) . 
L e ad i n Rocks, Soils, a nd Food Plants, 195 9-62. 

B eca use lead, in so~e f o r ms, may present a 
health hazard, it seems desirable t o e stablish as many 
fa c ts as possible concerning the normal and anomalous 
amount s of lead i n rocks, soils, and v arious food 
products. See T r ace Element Variation i n Related 
Rocks; Internat ional G eol. Cong., 21, Norden, 1960, 
Pt. 2, pp. 5 7-64. 
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215. Weber, J. N. E., Univ. of Toronto: 

216. 

217. 

218. 

219. 

220. 

Composition of Carbonate Minerals and Rocks, 1959-61; 
Ph. D . the sis. 

Webster, A. H., and Bright, N.F. H., Mines Branch , Dept. of 
Mines and Technical Surveys: 

High Temperature Stu dy of the System Fe-Ti-O, 1954-60. 
The ranges of stability, w ith variations of temper -

ature, oxygen partiérl pressure a nd composition, of the 
compound s obtainable from the s y stem Fe -Ti -0, such 
as 2FeO. TiO2 , F e O. TiO2 , FeO. 2TiO2 , Fe 203 . TiO, and 
the various solid solution systems involved, were 
investigated. This system is of interest because of its 
bearing on the reactions occurring i n the thermal 
de composition of ilmenite ore s. See A Study of the Iron
Titanium-Oxygen System at 1200°C. and Oxygen Partiâl 
Pressures between 1 Atr.i. and 2 x 1 o- 14 Atm. ; Journ. 
Ame r. Ceram. Soc . (in press). 

Wesemeyer , H ., G e o l. Surv., Canada: 
Developme nt of Magnetic Re sonance Apparatus for Laboratory 

Chemical Analyses, 1958-62. 
To develop apparatus for the qua l itative and quantitative 

anal y sis of rocks and minerals by means of magnetic re sonance 
techniques. Both nuclear p aramagneti c and electron 
paramagnetic resonances are to be employed. 

Wil son, J. T. , and Far quhar, M. A., Univ . of Toronto: 
Age Deterrnina tions and Isotope Studie s of a Keewatin Greenstone 

Belt, 1961- . 

Wynne-Edwards, H. R ., Quee n 1 s Univ.: 
Distribut ion of Elements in Rocks and Minerals. 

Wynne-Edw ards, H.R., and Hay, P . W . , Queen 1s Univ.: 
Co-existing Cordierite and Garnet from the We stport Area, 

Ontario , 1960-61. 
Bulk chemical ana:lysis and analyses of ferromagnesian 

minerals are being used to investiga te the factors controlling 
the stability of cordierite with and witho1.,.t co-existing garnet 
in regional m ,'=tamO'rphism. See W e stport Map -are a. Geol. 
Surv ., Canada , Map 28-1959 with descrip t ive notes. 

GEOCHRONOLOGY 

221. Baadsgaard, H., Un iv. of Alberta: 
Argon Leakage from Feldspars, 1958- . 

The mechanism of argon loss from feldspars, in 
particular betwee n v a ri ous sanidines, is being investigated 
with regard to s tructur a l a nd crystal-chemical factors. 
The possibility of using argon loss as an indicator of 
structural or compositional rearrangement in feldspar is 
also being actively conside::-ed. 
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Baadsgaard, H., Steen, G., Stauffer, M.R., and Evans, C.R., 
Univ . of Alberta: 

Use of Ab solute Dating in Provenance Studie s and in 
Delineating Metamorphic Events, 1959-. 
The investigation involves such problems as the....effect 

of 3edirnentary transport, diagenesis, and metamorphism 
on the radioactive systems. It is hoped that measurement 
of daughter -parent ratios will provide evidence of environment, 
and history of the materials concerned. See Potassium-
Argon Age of Biotites from Cordilleran Granites of Central 
British Columbia; Bull. Geol. Soc. Amer., VoL 72, No. 5, 
Ma y 196 1 , 6 8 9 - 7 0 2. 

Berry, L. G., and Reynolds, P. L., Queen's Univ.: 
The Hydrothermal Synthe sis and Recrystallization of Mica, 

1961-62. 
The purpose of the re search is to explore the effect 

of an argon atmosphere on the crystallization or re -
crystallization of mica under conditions simulating those 
extant during thermal metamorphism. 

Boyko, W. O., McGill Univ.: 
Structure and Absolute Ages across Superior-Churchill 

Boundary, 1960-62; Ph. D. the sis. 

Cormier, R.F., St. Francis Xavier Univ.: 
Construction of an Ab solute Post Pre -Cambrian Time 

Scale by the Rubidium -Strontium Dating of 
Glauconite - a continuing project. 

Cumming, G . , and Creuse, R., Univ. of Alberta: 
Mass Spectrographie Age Deterrninations, 1957 - . 

A mass spectrometer for potassium argon age 
determinations has been operated in the Physics Depart
ment since 1958. A second instrument, which will be 
used for strontium-rubidium and lead isotope measure -
ments, is now under construction. The work in 
geochronology is being carried out in cooperation with 
the Dept. of Geology. 

Folinsbee, R. E., and Baadsgaard, H., Univ. of Alberta: 
Potassium-Argon Dating, 1954-. 

See Potassium-Argon Time Scale: International 
Geological Congress, 21 Norden, 1960, Pat 3, pp. 7-17. 

Mathews, W. H., and Rouse, G. E., Univ. of British Columbia: 
Isotope Age Dating of Cenozoic Volcanic Rocks in 

British Columbia, 1959-61. 
Isotopie analyses made at the Univ. of Alberta. 

Sinclair, A. J. , Univ. of British Columbia: 
Mineralization and Lead Isotopes in the Kootenay Arc, 

1960-; Ph. D. the sis. 

Traill, R. J., Abbey, S., Wanless, R. K., Paris, J. C., and 
Robinson, S. C., Geol. Surv., Canada: 

Age Determinations of Rocks and Minerals, 1954-. 
The purpose is to make concentrations of minerals 

from bulk samples of rocks and ores; to analyse these 
concentrations for specific elements and make chemical 
concentrations of specific elements for isotope analyses. 
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By means of the mass spectrometer to make isotope analyses 
of the above and to compute the age of the minerals and 
enclosing rocks from this data. See Geol. Surv., Canada 
Paper 61-1 7 . 

l 3 1. Wilson , J . T., and Farquhar, M.A., Univ. of Toronto: 
Age Determinations and Isotope Studies of a Ke ewatin 

Greenstone Belt, 1961 - . 

GEOMORPHOLCXi Y 

232 . Ambrose, J. W. , Queen 1s Univ.: 
P recambrian - Palae oz,oic and sub-Proterozoic Erosion 

Surfaces in Can a da, 1957 -61. 
A study of the extent and character of ancient erosion 

surfaces, now partially or large ly exhumed on the Canadian 
Shield. 

23 3 . Bostoc k, H. S., Geol. Su r v., Canada: 
Physiography of Canadian Cordillera, 1959-61. 

A revision of Geological Survey of Canada Memoir 247 
to extend its scope a n d describe the p hysiography of the 
entire Canadian cordillera. 

234 . Brisbin, W.C., Univ. of Manitoba: 
Relationship of Buried Rock Topography to Geology at the 

Coronation Mine, Manitoba, 1960-61. 

235 . Clark, T.H., a nd E lson, J .A. , McGill Univ.: 
Formation of Ventifacts, 1958-61. 

236 . Laken, O ., Mc Gill Univ.: 
Studies of Glacial G eology a n d Geomo r phology in the Northern 

Torngate Mountains, Labr ador, 1960-62; Ph. D. the sis, 
M cGill Univ. 

237 . Macka y , J. R., Univ. of British Columbia: 
Geomorphology of the Mackenzie Delta and Ad j oining 

Are as, 1954-62. 
The work is being carried out for the Geographical 

Branch, Dept. of Mines a nd Technical Surveys, Ottawa . 
Field inve stigations have been carried out on the Mackenzie 
Delta and t h e unc o n solidated deposits of the Live rpool Bay 
area. See Glacie r Ice-Thrust F e atur e s of the Yukon Coast; 
Geographical Bull. No. 13, Ottawa, 1959, pp. 5:..21. 
Origin of Pingo s and Oriente d Lake s, Northwest Territories, 

1954-62 . 
Includes study of s ize, depth, a nd general type of lake 

in which pingos grow; qu a n titative treat ment of changes in 
climatic -permafrost regime as they effect pingo formation; 
a n d study of transverse wind theory of oriented lakes in 
Liverpool Bay and Baffin I sland are as . The work is 
supported partly by the Geographical Branch, Mine s and 
Technical Surveys, Ottawa . See Note s on Oriented Lake s of 
the Liverpool Bay Ar e a, N. W. T; Revue Canadienne de 
Geographie, v o l. 10, 1956, pp. 169-1 73 . 
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Harmonie Analysis of Meandering in the Mackenzie River 
and Deltaic Channels, 1960-61. 
Fourier (harmonie) analysis, carried out with the aid 

of a high speed electronic computer, is being used to study 
meandering of the Mackenzie River. Variance spectra 
(a kind of Fourier analysis applied to autocorrelation 
functions derived from a series) analysis has been started 
for the distributary system of the Delta. 

238 . Marsden, M., Arctic Institute of North America: 
The Submarine Morphology of the Queen Elizabeth Archipelago, 

Northwest Territories, 1960-62; Ph.D. thesis, 
McGill Univ. 

Hydrographie Work in Queen Elizabeth Island to Evaluate the 
Geomorphic History, 1960-62 . 

239. Muller-Battle, F., Bird, J. Brian, Adams, P., and Maag, H., 
McGill Univ.: 

Jacobsen-McGill Arc tic Re search Expedition, 1959-62. 
A preliminary expedition visited Axel Heiberg 

Island in 1959 and a _party of 22 scientists returned in 
1960. Integrated studies in botany, geomorphology, 
geophysic s, geology, glaciology, hydrology, meteorology 
and permafrost will be made by scientists from McGill 
Univ. and other institutions. Members of the expedition 
contributing to the geomorphological programme are 
listed above. 

240. Parry, J. T., McGill Univ.: 
A Study of the Landforms and Surficial Deposits in the 

North River Valley, Que bec, 1960-63; Ph. D. the sis. 

GEOPHYSICS 

Electrical and Magnetic 

241. Blanchard, J. E. , Dalhousie Univ. and Nova Scotia Re search 
Foundation: 

Theoretical Studie s of Electromagnetic Method s of 
Geophysical Prospecting, 1956 - . 
An attempt is being made to determine the effect of 

overburden on the re solving power of the various types 
of electromagnetic prospecting equipment pre sently in use. 

242. Bower, M. E., GeoL Surv. , Canada: 
Typical Aeromagnetic Anomalous Patterns, 1955-. 

The as sembly of a se ries of typical aeromagnetic 
anomalous patterns from published one mile aeromagnetic 
maps to illustrate some common rock structures. 

243. Garland, G. D., Vozoff, K., Surkan, A. J., Ellis, R., and 
Rankin, D., Univ. of Alberta: 

Investigation of Structures by Me ans of Natural Alternating 
Magnetic Fields, 1957-. 
Oscillations of the earth' s magnetic field occur with 

a wide range of frequencie s. The se indu ce electric currents 
within the earth, and the se currents produce fields 
measurable at the earth I s surface. Because of the wide 
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range of frequencies, measurements of the se fields can give 
information on a wide range of geological structures, from 
ore body size up to crustal dimensions. Work is in progre ss 
on both the instrumentation for the measurements and on the 
interpretation . Se e Investigations of Natural Electric and 
Magnetic Fields; J. Research, U. S. Nat. Bur. of Standards. 

Gross, W. H., and Strangway, ·D. M., Univ. of Toronto: 
Re.m anent Magne tism as a Guide to the Origin of Hard 

Hematites in Precambrian Iron Formations, 1957 -60. 
The study of magnetism in iron formations will be 

continued. 

Hall, D. H., Univ. of Saskatchewan: 
Rock Magnetism, Aeromagnetic Anomalies, and Regional 

Structure, 1960-62 . 
Includes study of relation between geological history 

and the geological (particularty tectonic) setting of various 
formations, and the magnetization of the rocks, as well as 
ore, if present. Also expression of.'the magnetization in 
aeromagnetic anomalies is being compared. 

Larochelle, A., Black, R.F., and Sopher, S. R., Geol. Surv., 
Canada: 

Palaeomagnetic Studies, 1955-. 
Includes collection and preparat ion of rock samples 

and measurement of the direction of remanent magnetism, 
to accumulate data expected to reveal the direction of the 
earth 1 s magnetic field during geologic history and thus 
throw light on age and structural relations of rock formations. 

MacLaren, A. S., Geol. Surv., Canada: 
Preparation of 4 mile to 1 inch Aeromagnetic Composites, 

1958-. 
The purpose is to prepare a 4 mile aeromagnetic 

composite map for all areas completely covered by surveys 
and to prepare marginal notes with geological map reference s 
and a general interpretation of the magnetic data. See Geol. 
Surv., Canada Maps 107 3A and 1080A. 
Investigation and Interpretation1 of Aeromagnetic Anomalies 

in Northwestern Ontario (Roads to Resources Project), 
1960-61. 
Includes map-areas 42 M, 43 D, 52 N, 0, P, 53 A, B, C, 

of Nat. Top. Seri e s . 

MacLaren, A. S., and Larochelle, A., Geol. Surv., Canada: 
Relations of Bedrock Geology to Aeromagnetic Anomalies, 

1955-. 
The purpose is to enhance ability to make geological 

interpretations of a eromagnetic maps; to explain aero
magnetic anomalie s; ·:a·na to as sociate and cor relate 
aeromagnetic anomalies with economic geology. 

Madill, R. G., and Daw son, E. , Dominion Observatory: 
Regional Magnetic Charts of Canada - a continuing project. 

The provision of ;r.egional magnetic charts for survey, 
mapping, and prospecting purposes involves the estimation 
of secular variation and the collection and reduction of 
ground and air borne observations. Chart revisions are 
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made from time to time, and machine handling of the 
data is now being introduced. See Isogonic Chart for 
Canada, 1960, showing lines of equal magnetic 
declination and equal annual change. 

250. Nash, W.A., Neale,E.R.W., Larochelle, A. and Black,R.F., 
Geol. Surv., Canada: 

Sandy Lake Map-area, Newfoundland, 1 inch to 4 miles, 
1960-61. 
Recent work suggests the unfossiliferous Devonian(?) 

Springdale g!roup may include rocks of 2 ages. To test 
this hypothesis oriented specimens were collected for 
palaeomagnetic analysis. Preliminary results suggest 
that there are indeed 2 ages represented. Further 
specimens will be collected in the 196 1 field season. 

251. Niblett, E. R., and Cooke, A. B., Dominion Observatory: 
Magneto -Telluric Investigations, 1955-. 

The investigation of the spectrum of the earth 
current and magnetic temporal variations provide s 
information on sub-surface conductivity: the depth of 
penetration depend s on the region of the spectrum 
investigated. 

252. Owens, K. H. , Essex, F. , Redeler, D. , Kempt, J., and 
Derouin, E., Geol. Surv., Canada: 

Aeromagnetic Surveys by the Geological Survey of 
Canada , 1960. 
Includes surveys in the Sudbury-North Bay 

district of Ontario; an are a between lat. 59 °45' and 
6 0 ° and long. 107 ° 3 0 1 and 112 ° in the Northwe st 
Territories; and an area about the Coronation Mine 
in Saskatchewan. Flight line s in surveys in 
Ontario and the Northwest Territories are at 1/2 
mile spacing and 1,000 foot altitudes; at the 
Coronation Mine they are 1/4 mile spacing and 500 
foot altitudes. 

253. Roy, J., Dominion Observatory: 
Magnetic Properties of Rocks, 1955-. 

The magnetic properties of drill cores from 
geological features of possible meteoritic origin 
have been measured. Apparatus has been developed 
suitable for many different types of palaeomagnetic 
measurement. 

254. Uffen, R. J., and Hammond, R. M., Univ. of Western 
Ontario: 

Optimization of Line Spacing in Aeromagnetic 
Surveys, 1959-60. 

In thi s L)roject the rr.:ethod o .'of ope rational -re-sea::i:ch 
are applied to determining the line spacing required 
in aeromagnetic surveys to produce optimum results. 

255. Uffen, R. J., Carmichael, C. M., Law, L. K., and Irwin, G. J., 
Univ. of Western Ontario : 

Palaeomagnetic Studies, 1957-. 
The magnetic properties of the exsolved phases of 

ilmenite and hematite have been investigated using 
natural and heat treated crystals of the Allard Lake 
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hemo -ilmenite . This study is being extended to naturally 
occurring magnetite -ilmenite mixtures which are rever sed. 
A method of measuring the magnetic propertie s of rocks 11in 
situ" is also being investigated . See Remanent Magnetism of 
the Allard Lake Ilmenites ; Nature, 183, pp. 1239-1241 (1959). 

256. Uffen, R. J., and Tikkanen, G . D., Univ. of Western Ontario: 
Interpretation of Airborne Magnetic and Electromagnetic 

Data, 1960-61. 
An integrated interpretation using airborne geophysical 

data, air photos and geological maps i n the Lac La Ronge area 
of Saskatchewan. 

257. Vozoff, K., and Bukhari, S. A., Univ. of Alberta: 
Numerical Interpretation of EJ.ectrical Re sistivity Data, 

1959-61. 
Interpretative techniques to date have employed least 

squares methods of fitting predicted to measured data. These 
have the disadvantage that regional trends, or one erroneous 
data point, very strong ly influence the r esult. The feasibility 
of absolute -value fitting by means of a linear programming 
technique is being investigated. This approach has been used 
successfully on gravity and magnetic d a ta by other groups. 
See Numerical Resistivity Interpretation: General Inhomogeniety; 
Geophysics, December 196 0. 

258. Wesemeyer, H., Geol. Surv., Canada: 
Development of Mag netic Re sonance Apparatus for Laboratory 

Chemical Analyses, 1958-62. 
To develop apparatus for the qualitative and quantitative 

analysis of rocks and minerals by means of magnetic resonance 
techniques. Both nuclear paramagnetic and electron para
magnetic resonances are to be e mployed. 
Electron Spin Resonance at Very Low Fields, 1958-. 

An investigation of the feasibility of using the principle of 
electron spin resonance at very low magnetic fields for 
prospecting purpose s . 
Magnetically Shielded Hut, 196 0 - . 

This involve s construction of a magnetically shielded hut 
against electromagnetic noise at low frequencies, the direct 
current component of the earth 1 s field, and the gradient in the 
earth I s field. 
Magneto -Absorption i n Rocks at Low Magne tic Fields, 196 O. 

Gravi ty 

259. Fitzpatrick, M . M., Queen 1 s Univ .: 
A Gravity Study of the M onteregian Hills, 1959 -6 0. 

Approximately 1300 gravity stations were established 
in the are a bounded by latitudes 45 ° 15 1 and 45 °45 1 and 
longitudes 72°30 1 and 75°00 1 • The purpose of the study is: 
( 1) to see if there is any connection between the Monteregian 
Hills and the Ottawa Valley Graben; (2) to see if any Hills 
existed unexposed beneath the Palaeozoi c rocks of the 
Lowlands; (3) to locate the common source of the material 
forming the Hills; and (4) to e stablish t he vertical extent 
of the Hills. 
Gravity and Magnetic Survey of Southern Quebec 

Serpentine B e lt, 196 1 - . 
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Innes, M. J. S., Dominion Observatory: 
Gravity and Isostasy in Northern Ontario and Manitoba. 

Regional gravimeter surveys in northern Canada 
were fir st initiated in 194 7 by the Dominion Observatory 
using aircraft transportation. The re sults of measure -
ments for 1,220 stations established in northern Ontario 
and Manitoba to the end of 1950 are given in the form 
of Bouguer and Hayford isostatic an'.)maly maps and in 
tables of principal facts. The principal variations in 
the anomalies are examined in the light of the surface 
geology and larger crustal structures. See _Publication 
of Dominion Observatory, vol. 21, No. 6, 1960. 
Study of the Gravity Field in Northern Alberta and 

Saskatchewan. 
During 196 0 about 1, 900 regional gravity stations 

were e stablished at 6 to 8 mile intervals in northern 
Saskatchewan and northeastern Alberta. The re sults 
may be of considerable value in tracing major structural 
features of the basement rocks and their extension to the 
southwe st into northeastern Alberta. 

Riley, Colin, Univ. of Manitoba: 
Gravity Studies in the Kenora District, Ontario, 1960-61; 

M. Sc. the sis. 

Sobczak, L., and Hornal, R., Dominion Observatory: 
Polar Continental Shelf Gravity Work. 

In conjunction with the Polar Continental Shelf 
Project about 400 stations were e stablished at 8 mile 
intervals on bath land and sea ice in the vicinity of 
Ellef Rignes, Amund Rignes, Lougheed and Borden 
Islands. In addition about 300 gravity stations at much 
shorter intervals were observed to supplement geo
logical studies of ring dykes gypsum piercement dames 
and to provide detailed information concerning the 
ice thickness of the Meighen Island Glacier. 

Tanner, J. G. , Dominion Observatory: 
Gravity Anomalies in the Gaspé Peninsula, Que bec. 

Bouguer anomalies are presented for 600 gravity 
stations e stablished in the Gaspé Peninsula and 
isostatic anomalies computed for about 50 of these 
stations. See Publication of Dominion Observatory, 
vol. 21, No. 5, 1960. 

Tanner, J. G., Sobczak, L., and Rottenberg, J., Dominion 
Observatory: 

Studies of the Vertical Gradient of Gravity. 
Theoretical studies have been completed to 

facilitate the calculation of the gravitational field at 
various heights above the earth from a k:riowledge 
of gravity at: its surface. This work, coupled with 
detailed gravity measurements in the vicinity of 
Ottawa is intended primarily to provide a suitable 
me ans of te sting air borne gravity measuring instruments 
when their development work has been completed. 
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Uffen, R. J., Beck, A. E. , and McGrath, P . , Univ. of Western 
Ontario: 

An Investigation of the Effect of Changes in Superficial 
Deposits in Gravity Exploration, 196 0-61. 
Gravity, shallow refraction seismic and resistivity 

profiles are being made over a reef near Thedford, Ontario, 
in an attempt to improve the interpretation of gravity 
anomalies. 

Uffon, R. J., Beck, A. E., and Valliant, H. D., Univ. of Western 
Ontario and Dominion Observatory: 

Improvements in the Accuracy of Grav ity Measurements using 
a Pendulum Apparatus, 196 0 -61. 
This project is devoted mainly to improving the accuracy 

of timing pendulums in a pendulum apparatus. Once this is 
done it should be possible to determine, and possibly elimiriate, 
other sources of error in the measurements. See Evaluation 
of the Dominion Obs ervatory Bronze Pendulum Apparatus - a 
paper presented at the Twelfth General Assembly of the 
I. U. G. G. (Helsinki) 1960. 

Radioactivity 

Eichholz, G. G., Mines Branch, Dept. of M ines and Technical 
Surveys: 

Radiometric Measurement of Radium and Radon Content in 
Water, 1960-61. 
Adaptation of flow counting methods to routine analysis of 

radium and radon in natural waters. 

Gregory, A. F., Geol. Surv., Canada and Horwood, J., Mines 
Branch: 

Gamma Ray Spectrometer Studies, 1959-. 
Previous work established that distinct contrasts in 

gamma ray spectra may exist between various lithologie 
sources. Proposed research includes a laboratory study of 
thick source emission spectra to be followed, if feasible, 
by in situ measurements on rocks. Continuing re search will 
investigate the degradation of energy spectra with inx:reasing 
air distance, and the significance of diurnal variations in 
the gamma field of the earth. The se data will allow 
evaluation of a potential technique for aerial mapping of 
geology in which radioactive contrasts exist. Suitable in 
situ measurements would be useful in stratigraphie and 
petrogenic cor relations. 
Evaluation of Aeroradiometric Surveying as an Aid to 

Geological Mapping, 1958 - . 
To evaluate the possibility of using aeroradiometric 

data as an aid to geological mapping a nd petrogenetic 
anal y sis. 

Horwood, J. L., Mines Branch and Gregory, A. F., Geol. Surv., 
Canada: 

Scattering o( Gamma-rays in Air, 1959-61. 
The effect of air scattering on energy spectrum from 

uranium, thorium and potassium sources with special 
application to air borne surveying . 
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Degradation of Gamma-ray Spectra from Uranium and 
Thorium Ores on Passag e through Rocks and Soil, 

1958-61. 
Determination of changes in characteristic gamma

ray spectra from uranium and thorium ores as a result of 
absorption and scattering effects in overlying rocks and 
soils. This is expected to assist in developing improved 
method s for aerial radioactive surveys . 

Traill, R. J., Abbey, S., Wanless, R. K., Paris, J. C., and 
Robinson, S. C. , Geol. Surv. , Canada: 

Age Determinations of Rocks and Minerals, 1954-. 
The purpose is to make concentrations of minerals 

from bulk sample s of rocks and ores; to analyse the se 
concentrations for specific elements and make chemical 
concentrations of specific elements for isotope analyses. 
By means of the mass spectrometer to make isotope 
analyses of the above and to compute the age of the 
minerals and enclosing rocks from this data. See Geol. 
Surv., Canada Paper 61-17. 

Uffen, R. J., and Murty, Rama C., Univ. of Western Ontario: 
Attenuation of Gamma Rays in Heterogeneous Materials, 

1958-61. 

Seismic 

Bancroft, A.M., Sander, G., Miln e, W.G., and White, W.R.H., 
Dominion Observatory: 

Time Term Survey of Canada, 195 0-. 
The various filed surveys carried out, on the Polar 

Shelf and in more temperate latitudes, are being arranged 
to give a time -term which is related to the depth of the 
Mohorovicic discontinuity. When sufficient work has been 
completed, it will be possible to contour the time -terms 
in the same way that gravity data are contoured. The 
resulting map will be related to the structure. 

Blanchard, J. E., Dalhousie Univ., and Nova Scotia Research 
Foundation: 

Application of Seismic Method s of Geophysical Exploration 
to Geological Problems in Nova Scotia, 1956 - . 
Seismic reflection and refraction studies are being 

carried out in conjunction with gravity and magnetic 
surveys in the sedimentary basins of Nova Scotia to aid 
in the interpretation of the geology. 

Brisbin, W.C., Univ. of Manitoba: 
Relationship of Buried Rock Topography to Geology at 

the Coronation Mine, Manitoba, 1960-61. 

Buchbinder, G.G.R., Martel, P., and Blanchard, J.E., 
Dalhousie Institute of Oceanography and Nova Scotia 
Research Foundation: 

Seismic Refraction and Reflection Studies, Northumberland 
Strait, Gulf of St. Lawrence, 196 0. 
The purpose is to determine the geological structure, 

evaluate equipment and determine costs of such projects. 



276. 

277. 

278. 

279. 
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Hodgson, J.H., and Metzger, M. M., Dominion Observatory: 
Fault Plane Project, 1950-. 

The Observatory measures the mechanism of all 
earthquakes with a magnitude greater than 6. 8. An attempt 
will be made to extend this to small earthquakes in the Mid
oceanic Ridges. 

Hodgson, J.H., Halliday, R. J., and Lombardo, F., Dominion 
Observatory: 

Expanded Seismic Network, 1959-64. 
The Dominion Observatory is expanding the seismo

logical network of Canada so that there will be a station at 
500 mile intervals throughout the entire country. 
Each of the se stations will be staffed by a trained technician 
and all will ope rate identical instruments. Data from the 
stations will be :in.ad e available by radio communications 
to international organizations. 

Hobson, G. D., Geol. Surv., Canada: 
Seismic Studie s in Southern Ontario, 1959-6 0. 

By means of seismic refraction determination of 
depths to basement, to evaluate the capabilities and 
limitations of refraction and reflection method s as a 
means of interpreting geological features of the Palaeozoic 
assemblage. See A Reconnaissance Refraction and Reflection 
Survey in Southwestern Ontario; Canadian Mining Journal, 
April, 1960. 

Kasahara, K., Dominion Observatory: 
Use of Sin Mechanism Studies, 1960-62. 

Dr. Kasahara is studying the displacement 1n S waves 
in a number of deep focus earthquakes in order to throw light 
on the mechanism in the focus. 
Programming of Fault Plane Studies, 1960. 

The Dominion Observatory has a continuing project 
for studying the mechanism of earthquakes by determining 
the P Nodal planes. This has been done in the past by 
plotting on a particular projection and the solution by inspection. 
Dr. Kasahara is attempting to program the process for an 
I. B. M. 650. 

280. Kollar, F. , and Kasahara, K. , Dominion Observatory: 
Directional Seismograph, 1957-61. 

Three identically calibrated seismometers are set up 
to form an orthogonal triad record on magnetic tape. The 
record may be analyzed for frequency content, or for the 
direction of approach of the seismic wave. This will allow 
the search for suspected phases by orienting the pickup to 
favour the direction of expected approach. This project was 
commenced by Dr. Willmore and is being continued by 
Dr. Kollar and Dr. Kasahara . 

281. Lennox, D. H. , Re search Council of Alberta: 
Earthquake Effects Observed in Alberta Wells, 1960-61. 

Include s a review of the records from automatic water -
lev el recorder s throughout the province prompted by the 
observation, on a number of records, of the passage of 
shock waves from the Montana earthquake of August, 1959. 
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282. Morrison, H.F., McGill Univ . : 
Seismic Investigations in the Sverdrup Basin, Que en 

Elizabeth Islands, Northwest Territorie s, 

1959-61; M. Sc. thesis. 

283. Redpath, B. B., McGill Univ.: 
Seismic Studies on Axel-Heiber g Island, 1959-61; 

M. Sc. the sis. 

284. Saull, V. A., and Redpath, B., Mc Gill Univ.: 
Seismic Studies on Axel Heiberg Island, 1960. 

285. Uffen, R. J., Beck, A. E., and Mereu, Robert F., Univ. of 
Western Ontario: 

Seismic Modelling Experiments, 1959-61. 
A study of the partition of energy into plastic and 

elastic phases after an impulse is applied to a solfd. 

286. Uffen, R. J., and Carr, M. H., Univ. of Western Ontario: 
Plastic Waves in Rocks, 1960-62. 

Preliminary investigation of particle and wave 
volocities of plastic waves through heterogeneous media. 

General Problems 

287. Beals, C. S., Innes, M . J. S., and others, Dominion Observatory: 
Fos sil Crater Studie s. 
Gravity studie s of the Holleford, Brent and Deep 

Bay craters have been completed. In 196 0 preliminary 
gravity investigations were carried out at the New 
Quebec crater and a gravity survey on the ice is 
planned for this crater in March, 1961. See The Brent 
Crater, publication of Dominion Observatory, vol. 24, 
No. 1, 196 0 and Search for Fos sil Meteorite Crater s, 
Dominion Observatory contribution, vol. 4, No. 4, 1960 . 

288. Beck, A. E., Univ. of Western Ontario : 
An Investigation of the Physical Requirements for, and 

Consequence s of, an Expanding Earth, 1959 - . 
The energy requirements for an expanding earth 

have been investigated and it is found that for small 
expansions of the radius, of the ordër .. of 100 km, no 
unknown sources of energy are a::equired. The physical 
consequences of an expanding earth are now being 
investigated with particular r eference to the thermal 
history of the earth. See An Expanding Earth with 
Los s of Gravitational Potential Energy; Nature, 185, 
PP· 677-678 (1960). 

289. Beck, A. E., and Sass, J.H., Univ. of Western Ontario: 
Terre strial Heat Flow, with Particular Reference to 

Northern and Eastern Canada, 1958-. 
The project consists of routine measurements of 

terrestrial heat flow together with the necessary work 
required to improve the method s. Method s are being 
developed for ( 1) the "in situ" measurement of the 
thermal conductivity of rocks; (2) continuously 
recording temperature gradients in boreholes; 
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(3) -measuring the thermal conductiv.ity of small crystals; and 
(4) simultaneous coring and temperature gradient measurements 
in the sediments of the Great Lakes. See On the Measurement of 
the Thermal Conductivity of Rocks by Observations on a 
Divided Bar Apparatus; A.G. U. Trans. 39, pp. 1111-1123, 
(1958). 

290. Blanchard, J. E., Dalhousie Univ., and Nova Scotia Research 
Foundation: 

Gravity and Magnetic Studies of the Sedimentary Basins of 
Nova Scotia, 1952-. 
Bec au se of the density contrasts in the Windsor section 

of the Mississippian, gravity has been found particularly useful 
in helping to solve structural problems in the sedimentary 
basins. 

291. Blanchard, J.E., and Buchbinder, G.G.R., Dalhousie Univ.: 
Measurement of Stress in the Crust of the Earth, 1960-62. 

292. Bower, D, R., and Weber, J. R., Dominion Observatory: 
Gravity Measurements in Hudson Bay. 

During 196 0 a number of gravity measurements were 
carried out in a submarine in cooperation with United States 
hydrographie service. Further measurements are planned 
rn 1961. 

293. Garland, G. D., and Kanasewich, E., Univ. of Alberta: 
Studie s of the Athabasca Glacier, 1959-61. 

The complete proj ect includes drilling through the 
ice, seismic and gravity measurements, determination of 
How rate of the ice, and ice temperatures. An M. Sc. the sis 
by Mr. Kanasewich deals with the gravity measurements over 
the ice and the determination of the shape of the glacier 
floor from the se measurements. Work is continuing on 
ice temp·erature measurements with thermocouples set in 
deep holes through the glacier. Work on ice flow and 
seismic measurements is being done at the Univ. of B. C. 
The Alberta Research Council investigated cable-tool 
drilling of the ice, and produced 3 holes by this method. 
Other holes were hot-point drilled. As an addition to the 
gravity work over the glacier, Mr. Kanasewich extended 
the gravity survey of the southern portion of the Rocky 
Mountain Trench, from Cranbrook to the International 
border, and a paper on the interpretation for this area 
is in preparation. 

294. Garland, G. D., and Lennox, D., Univ. of Alberta: 
Heat Flow Measurements in Western Canada, 1957 - . 

Measurements of heat flow are now available for the 
Leduc, Redwater and Norman Wells area. See Heat 
Flow Measurements in Western Canada; Proceedings of 
Helsinki Meeting, Int. As soc., of Seismology, August 
1960 (abstract) 

295. Hall, D. H., and Kupsch, A. O., Univ. of Saskatchewan: 
Relation Between Geophysics, Bedrock Geology and 

Surficial Geology of Churchill River Area, 
Saskatchewan, 1960-62. 
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296. Hattersle y -Smith, G., Weber, J. R., a n d Sagar, R. B., 
Def ence Research Board: 

Lake Hazen Meteorology and Geophy sics, 1957-60 . 
. See The Ablation Sea son on the Gilman Glacier, 

Northern Ellesmere Island a n d G e ophysical Studies on 
GilmanGlacie :r:,, Northe r n Elle s m e r e Island; papers 
presented at the 12th G e n . A ssem b l y, I. U. G. G., 
Helsinki, 1960. 

297 . Jessop, A. M., Univ. of Western Ont ario (N. R. C. Postdoctorate 
Fellow): 

Theoretical Studies of The r mal Conditions in the Upper 
Mantle, 1960-61. 

298 . Lennox, D. H., Research Council of Albe rta: 
Near -surface Geophysi c a l Inv estigations, 1957 - . 

Seismic and earth resistiv ity s urv eys of selected 
areas in Alberta being carried out a s part of the 
ground-water exploration program. 
Sorne Terrestrial Heat . F l ow Measu rements in Alberta, 

1958-60; M. Sc. the sis, Univ. of Alberta. 
Includes heat flow measu r emen ts in two Alberta 

wells. 

299. Roots, E. F. (in charge) , Pe lletie r, B. R., Horn, D. R., 
(Submarine Geology), Roots , E. F., St.-Onge, D. A., 
Arnold, K. (Terrestrial Geology, Physiography, 
Glaciology), Hobson, G. D., Sander, G., Overton, A., 
Sobczak; L., McConnell, D. (Geophysics), and 
Collin, A. E. (Ocean ography), Dept. of Mines and 
Technical Su r v eys: 

Polar Continental She lf Proj ect - a c o n tinuing project 
init iated in 1958. 
A general geological a nd g e ophy sic al investigation 

of the continental shelf area of A r cti c Canada, with 
associated studies of the islands , straits a~d sounds, 
the ocean waters, the contine ntal slope and deeper 
crustal structures. The Project comprises teams of 
scientific specialists from the appropriate units of the 
Department of Mines and Te c hnic al Survey s (Geological 
Surveys, Geographical Bran ch , Dominion Observatory, 
and Surveys and Mapping Bran ch) and indiv idual aspects 
of the programme are integrated with the cou ntry-wide 
programmes of that respective unit (e. g. the gravity 
researches fn:vm part of the ov e r all gravity study of 
Canada, conducted by the Dominion Observatory). The 
ultimate aim is to obtain a thorou gh and balanced under -
standing of the geological and phy sical characteristic s 
of the region. 

300 . Russell, R. D., Stacey, J. S., Ulrych, T. J., Kanasewich, E., 
and Ostie, R., Univ. of Brit ish Columbia: 

Isotopie Studies in Geophysics, 1958-. 
The project consists of the measurement and inter -

pretation of lead isotope abundances, with the principal 
objectives of (a) to distingui s h the contaminations of 
lead by radiogenic isotopes according to their occurrences 
in crustal or sub-crustal regions and to cor relate the se 
results with possible theories of continent al growth, and 
(b) to trace the developmen t of ce rtain lead ores. 
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301. Saull, V.A., Clark, T. H., Butler, R.A., a nd Doig, R., 
McGill Univ.: 

Terrestrial Heat Flow in the St. Lawrence Lowland of 
Quebec, 1959-61. 

302. Uffen, R. J., Jessop, A. M., and Gascoigne, W., Univ. of Western 
Ontario: 

Theoretical Temperature Distribution Due to an Instantaneous 
Spherical Source Near a Plane Boundary Separating 
Media of Different Physical Propertie s, 1960-61. 

303. Wilson, H. D. B., and Brisbin, W.C., Univ. of Manitoba: 
Regional Gravity and Magnetic Study of the Boundary 

Between the Churchill and Superior Blocks of the 
Precambrian Shield, 1958-. 
See Thompson - Moak Lake Nickel Belt, Eizon. Geol. 

p. 1327, vol. 55· (abstract ). 
Ground Magnetic and Surface and Underground Gravity 

Surveys at the Coronation Mine, Manitoba, 1959-62. 

INVENTORIES, ETC. 

304. Alberta Society of Petroleum Geologists: 
Supplement to Annotated Bibliography of Geology of the 

Sedimentary Basin of Alberta and Adjacent parts of 
British Columbia and the Northwest Territorie s. 
The initial volume of this bibliography covers the years 

1845 -1955. It is hoped that the supplement to cover the year s 
1956-1960 will be published in 1961. 
Geological Map of the Arc tic. 

This map on the scale of 1 to 7,500,000 will show the 
topography and geology of the Arc tic, c ontours of the ocean 
floor and the Greenland ice -cap. 

305. Bolton, T., Geol. Surv., Canada: 
Maintenance of Geological Survey Palaeontological Collections. 

306. Bolton, T.E., and Wagner, F. J.E., Geol. Surv., Canada: 
Lexicon of Stratigraphie Names Used in Canada, 1958-60. 

307. Dawson, K. R., Geol. Surv., Canada: 
Meteorite Collection, 1957-. 

The purpose is to catalogue, study, describe, and 
display the Geological Survey meteorite collection. 
Petrological Collections , 1957-. 

The purpose is to obtain and maintain representative 
suites of rocks from all areas mapped by the Geological 
Survey for future petrological, geochemical, and other 
scientific studies. 

308. Dawson, K. R., and Maxwell, J. A., Geol. Surv., Canada: 
Compilation of Canadian Rock and Mineral Analyses, 1957 - . 

To colle et, evaluate, and publish in appropriate form 
and at appropriate intervals all Geological Survey of Canada 
rock and mineral analyses and, if and when practicâble, to 
expand this task to include all similar data from other 
sources. 
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309. Johnston, A. G., Geol. Surv., Canada: 
Economie Geology Files, 1940-. 

The purpose is to file and cross -index all published 
authentic geological information and geological plans on 
Canadian occurrences of economic metals or minerals and 
to assist in preparing for publication maps and reports 
showing the distribution and mode of occurrence of specific 
minerals of metals. 

310. McGregor, D. C., Geol. Surv., Canada: 
Reference Slide Collection of Small Spores, 1960-. 

The preparation of a refe r ence slide collection 
and photographie record of small spores of known geo
logical age to aid in the intelligent interpretation of 
spore assemblages and in dating submitted samples; and 
to provide material for exchange with other institutions. 

311. Farsch, K. O., Texaco (Canada) Limited, Calgary., Alberta: 
Micropalaeontological Bibliography for Canada. 

312. Sanford, B. V., Geol. Surv., Canada: 
Catalogue of Oil and Gas Wells in Sample Repository, 

Geological Survey of Canada, 1960. 
A compilation of all wells didlled in southwe stern 

Ontario for which sample cuttings are available at the 
Geol. Surv., Canada. 

313. Traill, R. J., Geol. Surv., Canada: 
A List of Canadian Mineral Occurrences, 1958-60. 

The compilation of an up-to-date list of 
Canadian mineral occurrences, including all available 
a:halytical data. 

MINERAL DEPOSITS 

Base Metals 

314. Archibald, Gary Marv.yn, McGill Univ.: 
Geology of the Geco Mine, Ontario, 1959-61; Ph. D. the sis. 

315. Boyle, R. W., Geol. Surv., Canada: 
Geochemistry of the Bathurst-Newcastle District, New 

Brunswick, 1957-64. 
A study of the geochemistry of the gossans, supergene, 

and primary phases of the base metal deposits of the district 
and an evaluation of geochemical prospecting techniques used 
in that district by mining and exploration companies. 

316. Boyle, R. W., and Wanless, R. K., Geol. Surv., Canada: 
Lead and Sulphur Isotope Geology of Keno and Galena Hills, 

Yukon, 1958-. 
The purpose is to determine the isotopie abundances 

of lead and sulphur in the lead -zinc -sulphur deposits and 
their host rocks, and from the data to determine, if 
possible, the source of the elements in the deposits and 
the processes which have led to their concentration. 
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317. Brett, Brian Dudley, McGill Univ. : 
Geology of the Antoinette Lake Property, Chibougamau, 

Quebec, 1960-62; Ph.D. thesis . 

318. Brisbin, W.C., Univ. of Manitoba: 

Relationship of Buried Rock Topography to Geology at 
the Coronation Mine, Manitoba, 1960-61. 

319. Brownell, G. M. , Univ. of Manitoba: 
Quantitative Study of Ore Minerals at Coronation Mine, 

Manitoba, 1961. 

320. Byers, A. R., Univ. of Saskatchewan: 
Geology and Miner al Depo sits of the Flin Flon Are a, 

Saskatchewan, 1953-61. 
Geology of Sulphide Bodies, 1958-. 

Work to date involves obtaining data on temperature, 
depths of formation, and trace element constituents of 
naturally occurring sulphide bodies of ore and non-ore grade. 
See Sulphide Deposits in Saskatchewan; Trans. Can. Inst. 
Min. Met., vol. LXIII, pp. 86-93. 
Trace Elements in Sulphide s and As sociated Wallrocks, 

196 1 - . 

321. Campbell, F. A. , Univ. of Alberta: 
Geology of Quemont Mine, Quebec, 1959-61. 

322. Carr, J. M., British Columbia Dept. Mines an,d Petroleum Re sources: 
Further Studies of Guichon Batholith, Highland Valley Area 

(Mainly of Porphyries), 1956-60. 
Craigmont Mine and Promontory Hills, B. C., Detailed 

Geological Mapping, 1958-60. 
A further study of mine geology , including logging of 

diamond drill core s, and study of structure of Nicola group 
rocks, Promontory Hills, See Note on Craigmont Mine; 
Report of the Minister of Mines, British Columbia, 1959, 
pp. 31-34. 

323. Carswell, H.T., Queen 1 s Univ.: 
Origin of the Lead-zinc Deposits, Sullivan Mine, B. C., 

1958-61; Ph.D. thesis. 
The origin of the conformable Sullivan lead -zinc ores 

may be explained by accumulation of metals from source beds, 
by sedimentary deposition of metals with ...:subsequent meta
morphic mobilization, or by epigenetic mineralization. 
Detailed studies, including regional considerations and 
geothermometry, as well as spectrogr?,phic, mineralogic, 
and metal distribution investigations, favour an epigenetic 
origin. 

324. Cooke, D. L., Univ. of Toronto: 
Petrography and Paragenesis of Sorne Base Metal Veins, 

1959-61; M.A. thesis. 
A preliminary petrographic study of veins and vein 

structures to determine if there are significant features 
which might form the basis of more specific studies. 
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325. Cruft, E. D., McMaster Univ.: 
Trace Element Study of the Sudbury Irruptive, 1959-; 

Ph.D. thesis._ 
A study of trace element distribution in relation to 

initial petrology and alteration proce s ses. 

326. Froese, Edgar, Queen's Univ . : 
Petrology and Metamorphic Geology of Wall-rocks at 

Coronation Mine, Saskatchewan, 1960-62; 
Ph.D. thesis. 
This forms part of a major project on the complete 

study of a mineral deposit initiated on the recommendation 
of the National Advisory Committee on Research in the 
Geological Sciences, with participation by several 
organizations including a number of Canadian Universities. 
The adjacent area was mapped on a scale of 400 feet to the 
inch, and samples from the surface and from underground 
are being studied. Particular attention is being paid to 
composition and propertie s of co-existing garnets and 
amphiboles and trace element distribution in rocks 
adjacent to ore. 

327. Gates, W. G., Univ. of New Brunswick: 
Structural Geology of the Opemiska Copper Mine, Quebec, 

1960; M. Sc. thesis. 

328. Hawley, J. E., and Stanton, R. L., Queen's Univ.: 
The Mineralogy and Origin of the Sudbury Ores, 1955 -6 1. 

Manuscript in progress with several chapters, maps, 
photographs and figures completed. See Pseudoeutectic 
Intergrowths in Arsenical Ores from Sudbury, by J. E. 
Hawley, R. L. Stanton and A. Y. Smith; Canadia:h 

Mine:ralogist, Vol. 6, Pt. 5, 1961, pp. 555-575. 

329. Jeffery, W. G., British Columbia Dept. Mines and Petroleum 
Re sources: 

Mapping in Vicinity of Mannix Coast Copper Mines, 
Port McNeil Area, Vancouver Island, 1/2 inch to 

1 mile, 1960-62. 

330. Kindle, E. D., Geol. Surv., Canada: 
Copper Deposits of Canada, 196 0-. 

An investigation of the mode of occurrence, distribution, 
origin and classification of copper deposits in Canada. 

331. MacDonald, Angus L. J., Univ. of British Columbia: 
Geology and Mineralogy of the Hector and Calumet Mines, 

Yukon Territory, 1960-61; M. Sc. the sis. 

332. Meloche, Marvin J., Queen1 s Univ.: 
Comparative Study of Copper and Copper -Nickel Ores in 

Granitic Rocks and in Adjacent Wallrocks, 1959-6 1. 
A mineralographic and spectrographie study of individual 
ore minerals in each type of deposit, one in Quebec and the 
other in Ontario. Copper ores in granite and in adjacent 
wall-rocks show slight differences; the nickel-copper ores 
on the other hand, are qui te dis similar in man y respects. 
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333. Montgomery, J.H., Univ. of British Columbia: 
The Copper Mountai n Intrusions, British Columbia, 

1960-62; Ph. D. the sis. 

334. McNutt, James R. A., Univ. of New Brunswick: 
Nickel Bearing Gabbros of the Miramichi Area, New 
Brunswick, 1960-62; M. Sc. the sis. 

335. Newham, W. D. , Mc Gill Univ.: 
Experimental Investigation of Intergrowths of 

Chalcopyrite and Bornite, 1959-61; Ph. D. the sis. 

336. Patter son, J. M., Manitoba Mines Branch (part time), Univ. of 
Manitoba: 

Regional Meta~prphism of the Thompson - Moak Lake 
Area; Manitoba, 1957 -62; Ph. D. thesis. 

337. Sinclair, J. J., Univ. of British Columbia; 
Mineralization and Lead Isotopes iri. the . Kooten$'(y Ar.ç, B. 'G-;, , 

1960-; Ph.D. thesis. 

338. Stevenson, John S., McGill Univ.: 
Comprehensive Geoloûcal and Mineralogical Study of the 

Sudbury Nickel Irruptive, 1952-. 

339. Thorniley, B. H., McGill Univ.: 
Experiments with Copper Minerals at High Temperatures, 

1959-61; M. Sc. thesis. 

340. Wanless, R. K., Lowdon, J. A., and Leech, G. B., Geol. Surv., 
Canada: 

Isotopie Study of Canadian Ore Leads, 1956-. 
The purpose is to determine the lead (and possibly 

sulphur) isotope distribution in lead ores, to investigate 
possible isotope variations with geological environment, to 
determine the direction and magnitude of isotopie 
fractionation of lead isotopes as a result of chemical and 
physical processes in nature and when applicable, to 
establish the age, employing the "common lead" method of 
dating. See Lead Isotope and Potassium Argon Studies 
in East Kootenay District, Southeastern British Columbia; 
Geol. Soc., America (In press). 

341. Whitmore, D. R. E., (coordinator) Geol. Surv., Canada: 
Comprehensive Study of the Coronation Mine, Manitoba, 

1960-. 
A study of all geological aspects of the orebody to be 

coordinated by the Geol. Surv., Canada with cooperation of 
the Hudson Bay Mining and Smelting Co., universities, 
provincial governments and other s. 

342. Wilson, H. D. B., Univ. of Manitoba: 
Sulphide Miner al Distribution in the Coronation Mine, 

Flin Flon, Area, Manitoba, 1960-62. 



343. 

344. 

345. 

346. 

347. 

348. 

349. 
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- 44 -

Wolhuter, L .. E., McGill Univ.: 
Geology of Part of Levy Township, Quebec,. including 

the Opemiska Mine, 1959-61; Ph.D. thesis. 

Ferrou s Metals 

Baldwin, Ben, and Gross, W. H., Univ. of Toronto: 
The Origin of Iron Ores at Fort Gouraud, Mauritania, 

1956-60. 
This study has led to a revised classification of the 

origin of hematites in iron formation of Precambrian age. 

Da vies, J. L. , Carleton Univ.: 
Geochemistry of the Austin Brook Iron Deposit, Bathurst, 

New Brunswick, 1960-63; Ph.D. thesis. 
The deposit appears to be an iron formation of 

Ordovician age and consists of interbanded magnetite, 
hematite and chert. It is associated with a large pyritic 
~inc -lead deposit. Elucidation of the iron formation -
sulphide relationship may provide significant data on the 
conditions under which each formed. The work may also 
have practical significance since other economic sulphiçe 
deposits in the district are associated with iron formation. 

Gross, G. A., Geol. Surv., Canada: 
Iron Deposits of Canada, 195 7 - . 

To provide information on the size, composition, 
mode of occurrence, origin, potentialities of the main 
known iron deposits of Canada. Special attention is 
being given to distribution of special facies of iron
formation in their geological setting with the purpose 
of showing significant metallogenetic characteristic s. 
See Iron Formations and the Labrador Geosyncline, 
Geol. Surv., Canada Paper 60-30 and Metamorphism 
of Iron Formations and Its Bearing on their 
Beneficiation, Trans. Can. Inst. Mining and 
Metallurgy, v. LXIV, 1961, pp. 24-31. 

Gross, W. H., and Strangway, D. M., Univ. of Toronto: 
Remanent Magnetism as a Guide to the Origin of Hard 

Hematites in Precambrian Iron Formations, 1957 -6 O. 
The study of magnetism in iron formations will be 

continued. 

Hashimoto, T., McGill Univ.: 
A Mineralogical Study of the Iron Formation along the 

Povungnituk River, New Quebec, 1959-61; 
M. Sc. the sis. 

Jackson, G. D., Ge,ol. ··surv., : Canada: 
Geology of an Area West of Wabush Lake, Labrador, 

with Special Reference to Iron Deposits, 1958-61; 
Ph. D. the sis, McGill Univ ersity. 

Mellon, George Harry, Research Council of Alberta: 
Petrology and Geology of Sedimentary Magnetite 

Deposits of Southwestern Alberta, 1959-61. 
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351. Rose, E.R., Geol. Surv., Canada: 
Investigation of Iron-titanium Bearing Anorthosites, 

1958-. 
A study of mineralogy and petrology of iron

titanium bearing anorthosites and associated mineral 
deposits. See Geol. Surv., Canada, Papers 60-11 and 
61-7. 

352. Sangs ter, D. F. , Mc Gill Univ.: 
Thermochemical Studies of Certain I r on Minerals, 

1959-61; M. Sc. thesis. 

353. Squair, Hugh, Univ. of Saskatchewan: 
The Forte -a-la Corne Iron Deposit, Saskatchewan, 

1959-61; M. Sc. thesis. 
A study of the petrology of the deposit, its :: origin 

and degree of metamorphism. 

354. Suffel, G. G., and McCallum, S., Univ. of Western Ontario and 
Ontario Re search Foundation: 

Nature and Origin of Certain Sedimentary Banded Iron 
Formations of Ontario, 1960-62. 

Radioactive Deposits 

355. Allan, J, F. S., Queen1 s Univ.: 
Geology of the Fay Mine, Eldorado, Sask. , 1959-61; 

M ,. Sc. thesis. 
A structural and petrological s tudy of the orebody. 

356. Gold, D. P., Mc Gill Univ.: 
Relationship between Lime stone s and Alkaline . Rocks of 

Oka and St. Hilaire, Quebec, 1959-61; Ph. D. thesis. 

357. Haycock, M. H., Mines Branch, Dept. of Mines and Technical 
Surveys: 

The Mineralogy of the Uranium Depo s its at the Eldorado 
Mine, Port Radium, Northwest Territorie s, 1959-61. 

This investigation is intended to comp lete and bring up to 
date the description of the mineralogy of the uranium 
deposits at the Eldorado Mine. Collections have been 
made over the pa st fe..w year s in anticipation of the 
closing of the mine, which took place in 1960. A large 
quantity of material from the underground workings 
will be studied to supplement the early work, which was 
conducted on mate rial from near th~ surface. See 
Mineralogy of the Ores of Great Bear Lake, Bull. G. S. A. 
vol. 46, pp. 879-960, 1935. 
The Determination of Spectral Reflec t ivity of Ore 

Minerals, 196 1-62. 

358. Horwood, J. L., Mines Branch and Gregor y , A. F., Geol. Surv., 
Canada: 

Scattering of Gamma-rays in Air, 1959-61. 
The effect of air scattering on energy spectrum from 

uranium, thorium and potassium sources with special 
application to air borne surveying. 
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Degradation of Gamma-ray Spectra from Uranium and 
Thorium Ores on Pas sage through Rocks and 
Soil, 1958-61. 
Determination of changes in characteristic gamma

ray spectr·a from uranium and thorium ores as a result of 
absorption and scattering effects in overlying rocks and 
soils. This is expected to as sist in developing improved 
methods for aerial radioactive surveys. 

359. Kieller, B. J., Univ. of Alberta: 
Geology of No. 2 Zone, Eldorado Mining and Refining Co., 

Northwest Territories, 1960-61; M.Sc. thesis. 

360. Perrault, Guy, and Schilling, J. G., Ecole Polytechnique: 
Petrography of the Oka Alkaline Intrusives, Quebec, 1960-61. 

The main purpose of this work is to define mineral
ogically some of the al~aline intrusives in the neighbourhood 
of one of the columbium ore deposits. This petrographic 
work will serve as an introduction to other petrog:raphic 
work on the alkaline intrusives. 

361. Roscoe, S. M. , Geol. Surv. , Canada: 
Origin of Sulphides in Radioactive Conglomerates, 1960 - . 

A compari son of the i sotopic composition of sulphur 
in the sulphides of the se rocks with those whose origin is 
better under stood. 

362. Trigg, C. M., McGill Univ.: 
Geology of the Verna Uranium Deposit, Beaverlodge, 

Saskatchewan, 1960-62; Ph.D. thesis. 

Other Metals 

363. Dibbs, H. P., Mines Branch, Dept. of Mines and Technical 
Surveys: 

Activation Analysis of Minerals and Concentrates, 
1960-61. 
The determination of beryllium and precious metals 

in natural ores and concen trates by gamma and neutron 
activation. 

364. Drummond, A. D., Univ. of British Columbia: 
Geology of Alice Arm Molybdenum Prospect, British 

Columbia, 1960-61; M.A. Sc. thesis. 

365. Gill, Frederick David, Univ. of Toronto: 
Petrography of Molybdenite Bearing Gneisses, Makkovik 

Area, Labrador, 1960-61 ; M.A. thesis. 
The investigation of a series of highly altered 

meta-sediments carrying dis seminated molybdenite. 

366. Grant, Richard . H. , Univ. of New Brunswick: 
Geology of the Tetagouche Falls Manganese Deposits, 

New Brunswick, 1954-; M. Sc. thesis. 
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Hutton, D. A., Univ. of Manitoba: 
Geology of the Wilmar Gold Mine, Ontario, 1959-; 

M. Sc. the sis. 

Johnston, D., and McKillop, J.H., Newfoundland Dept. Mines 
and Resources: 

Chromite in Newfoundland, 1961-. 
An economic reas ses sment of chromite occurrences 

employing detailed geological mapping, geophysical surv~ys 
and sampling, which will be supplemented, as warranted, 
by diamond drilling. 

Lowes, B. E., Queen 1 s Univ.: 
The Cobalt-Sil ver Ore Deposit of the Old Casey Mine, 

Ontario 1959-61; M. Sc. thesis . 
A study of the structure and mineralogy of the ore. 

Malcolm, T., and Gorman, D. H., Univ. of Toronto: 
Mineralogy of Scandium, 1960-61; B. Sc. thesis, 

A study of the geochemistry, mineralogy, extraction, 
and uses of scandium. 

Milne, G. V., Univ. of Toronto: 
Petrography and Alteration of some Spodumene Pegmatites 

near Beardmore, Ontario, 1959 -61; Ph. D. the sis. 
A field and laboratory investigation of a number of 

lithium bearing pegmatites, in connection with field work for 
the Ont. Dept. Mines. 

Mulligan, R., Geol. Surv., Canada; 
Geological Study of the Lithium-beryllium Pegmatites of 

Canada, 1953-60. 
An investigation of the distribution, nature, age, and 

origin of the pegmatites and of the concentrations of lithium 
and beryllium minerals of possible economic importance 
contained in them. 

Naldrett, A. J. , Que en I s Univ.: 
Cobalt Distribution in Ore Minerals of the Sudbury Area, 

1958-61. 
Separation of individual ore minerals, sulphides, 

sulpharsenides and arsenides has be e n made from many 
different deposits and over various depths in some 
individual deposits, and determinations of cobalt 
distribution are being made by spectrographie and 
X-ray methods. 

Nickel, E. H., Mines Branch, Dept. of Min es and Technical 
Surveys: 

A Study of Niobium Minerals, 1957-. 
Special attention is currently being given to the 

niobium minerals from Oka, Quebec . Investigation 
include s a study of variations in composition and 
physical properties of pyrochlore and niobium perovskite. 
See Composition and Crystallography of Niocalite, Can. 
Mineralogist, vol. 6, pt. 2, 1958, pp. 264-272. 
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Mineralogist, vol. 6, pt . 2 , 1958, pp. 264-272. 
The Mineralogy of Beryllium Ore from Seal Lake, 

Labrador, 196 0-61. 
The mineralogy of this ore is unusual and extremely 

oomplex. The investigation is being conducted by micro
scopy, X-ray diffraction analysis and chemical anal y sis. 
Mineralogy of the Pollucite Deposit at Bernie Lake, 

Manitoba, 1960-61. 
A study conducted by means of microscopy, X-ray. 

375. Pollak, H., Univ. of Toronto: 
Partition of Cerium between Silicate and Aqueous Fluid s, 

1959-61; Ph.D. thesis. 

376. Renault, Jacques, R., Univ. of Toronto: 
Studies of the Petrography of Molybdenite Deposits, 

1960-62. 
A series of molybdenite deposits will be studied in 

an attempt to cor relate wall-rock alteration and neo -
mineralization with deposition of the molybdenite. 

377. Riddell, John E., and Potter, R. R., Carleton Univ.: 
Study of Tung sten and Related Elements in Relation to 

Structural Development of the Appalachians, 1961-. 

378. Robinson, R. E., Univ. of Toronto: 
The Molybdenite Occurrence at the Bain Property, 

Ma:sham Township, Quebec, 1960-61; M.A. thesis. 
A petrographic study of a pegmatitic molybdenite 

occurrence . 

Industrial Minerals 

379. Baird, D. M., Geol. Surv., Canada (part time), Univ. of 
Ottawa: 

Carboniferous Strata of Newfoundland, 1957 -61. 
Includes general description, consideration of 

palaeophysiography responsible for present Carboniferous 
strata, relation to through-going structures and successive 
renewals of movement along them and relation of 
deposits of gypsum and anhydrite to various late 
physiographic changes. 
Geology and Origin of Gypsum-Anhydrite in Canada 

1959-61. 
An investigation of the geology of calcium sulphate 

evaporites in each of the occurrences in Canada with a 
view to a better underst;anding of their mode of origin 
and the general palaeostratigraphic and palaeo
physiographic conditions at the time of their formation. 
See Development of Gypsum Deposits in Southwestern 
Newfoundland; Can. Inst. of Min . and Met., Trans. 
vol. LXII, 1959, pp. 257-264. 
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380. Bannatyne, Barry B., Manitoba Mines Branch: 
Clay, Shale, and Bentonite in Manitoba, 1959-60. 

Description of deposits of clay and shale and of tests 
on suitability for various clay products; description of 
deposits of non-swelling bentonite, and test results of 
semi-swelling bentonite and passible uses. 

381. Boyle, R. W. , Geol. Surv. , Canada: 
Barymin Barite Deposits, Walton, Nova Scotia, 1957 -60. 

A geochemical study of the barium in the deposit and 
adjacent strata. 

382. Bourret, P. E., Quebec Dept. Mines: 
Indùstrial Minerals Investigation. 

A continuing programme of investigation, with the 
purpose of advising owner s as to the value of industrial 
minera! deposits and to furnish information regarding the 
developing, mining, milling and marketing of their product. 

383. Brady, J. G., Buchanan, R. M., Sadler, A. G., Mines Branch, 
Dept. of Mines and Technical Surveys: 

Mineralogical Constitution and Physical and Chemical 
Properties of Canadian Clays, 1958-. 

384. Danner, Wilbert R., Univ. of British Columbia: 
Limestone Deposits of West Washington State, U.S.A., 

1959-60. 

385. Gillain, P. R., McGill Univ.: 
Dykes and Sills in the Canadian Cernent Quarry, Montreal 

East, 1959-61; M. Sc. thesis. 

386. Gillespie, C. R., and Johnston, D., Newfoundland Dept. of Mines 
and Resources: 

Manuels Pyrophyllite Deposit, Conception Bay, Newfoundland, 
1956-61. 
An investigation of the nature, extent and ore 

deposition controls of the pyrophyllite deposit based upon 
the evidence of extensive diamond drilling. 
Vari-coloured Brick Mate rial of Eastern Newfoundland, 

1959-61. 
Includes detailed mapping, sampling and laboratory 

testing of Cambro-Ordovician shales and additives suitable 
to produce light and dark coloured brick. 

387. Govett, G. J., Research Council of Alberta: 
Occurrence and Stratigraphy of some Anhydrite and 

Gypsum Deposits in Alberta, 1959-60. 

388. Govett, G. J., and Kidd, D. J., Research Council of Alberta: 
Beneficiation of Silica Sand, 195 9 -61. 

389. Hewitt, D. F., Ontario Dept. of Mines: 
Salt Deposits of Southwestern Ontario, 1960. 

390. Hoen, E. L. W. B., McGill Univ.: 
Gypsum Dome s on Axel Heiberg Island, Northwest 

Territories, 1960-62; Ph.D. thesis. 
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Ke a ting, B. J., St. Francis Xavier Univ.: 
Petrofabric Analysis of Mineralized Crystalline 

Lime stone from Lime Hill, Inverne.s s County, 
Nova Scotia, 196 0-61. 

McCammon, J. W., British Columbia Dept. Mines and Petroleum 
Resources : 

Search for and Study of Lime stone Occurrences, Shusw.ap 
Lake - Okanagan Lake Area, and Roch Creek -
Grand Forks Area, B. C., 1960. 

McCartney, W. D., Geol. Surv., Canada: 
Barium, Fluorine, and Strontium in Canada, 1960 ~6 1. 

To provide information on the mode of occurrence, 
distribution, origin and the classification of the 
deposits and principal occurrences of barium, fluorine, 
and strontium. 

Paquet, Raymond, Quebec Dept. Mines: 
Building Stones. 

A continuing program of investigation, with the 
purpose of advising owners as to the value of deposits 
of building stones and to furnish information regarding 
the developing, extracting and marketing of their 
products. 

Paré, Conrad, Quebec Dept. Mines: 
Mineral Aggregates . 

A continuing program of investigation, with the 
purpose of helping in the production and marketing of 
mineral aggregates. 

McKillop, H. H., Newfoundland Dept. Mines and Resources: 
Limestones in Newfoundland, 1958-61. 

The compilation and analysis of the results of 
extensive diamond drilling, including thin section 
studies and spectrographie analyses, with particular 
attention to zones of low magnesium limestone. 

P e arson, W . J., Saskatchewan Dept. of Mineral Re sources: 
Industrial Minerals - continuing programme of 

studie s. 
Includes mineralogical and stratigraphical 

studie s of potash in the province of Saskatchewan 
and studies of potentially economic deposits of 
ceramic clay, silica, sand, bentonite, including 
local mapping projects. See Developments in Potash 
in Saskatchewan; Trans. C. I. M. M., vol. LXIII, 
1960, pp. 509-514. 

Soles, James A., Mines Branch, Dept. of Mines and 
T:echnical Surveys : 

The Properties of Rocks, relating to their Use as 
Construction Materials. 
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Wardlaw, Norman C ., Univ. of Saskatchewan: 
Evaporite and Carbonate Deposits of Saskatchewan, 196 0-65. 

A petrologic and stratigraphie study of potash bearing 
beds, and associated carbonate and related sediments of the 
Middle Devonian Prairie Evaporite formation in part of 
south central Saskatchewan. 

Petroleum 

Belyea, H. R., Maxwell, J. A., and Wanless, R . K., Geol. 
Surv., Canada: 

Isotopie Studies of Sulphur from Canadian Petroleum 
Deposits, 1955-. 
To determine whether variations in the isotopie 

composition of sulphur derived from petroleum, from oil 
field waters and fro1n petroleum-bearing strata can be used 
to aid in correlation and dating of strata at and near 
petroleum-bearing horizons and in determining the source 
rocks from which petroleum in various fields was originally 
derived. 

Burk, C. F. , Geol. Surv., Canada: 
Subsurface Upper Cretaceous Stratigraphy of West Central 

Alberta and Adjacent British Columbia, 196 0-6 2. 
A regional correlation and stratigraphie analysis of 

a selected interval consisting mainly of Upper Cretaceous 
rocks, with special attention to potential oil and gas 
reservoir s such as the Cardium and Dunvegan formations. 
The basic stratigraphie data will be obtained from electric 
logs and well samples . 

Galey, J.F., and Sanford, B .V., Geol. Surv., Canada: 
Studies of Drift Thicknes s and Bedrock Topography in 

Southern Ontario, 1948 - . 
The purpos e i s to determine by me ans of bore -

hole data the pre -Pleistocene bedrock topography, and 
the drift thickness and to deduce the pre-glacial drainage 
and probable location of re servoir s of ground water. As 
the pre -Pleistocene topography may reflect the underlying 
structure of the bedrock, this knowledge will assist in 
the search for oil and natural gas. See Geol. Surv. , 
Canada, Paper 55 -20. 

Cameron, E. M., Geol. Surv., Canada: 
Geochemistry of Sandstones, 1958-. 

A study of the geochemical characteristics of sand -
stones that may be of importance in the petroleum industry. 

Cumming, L. M., Geol. Surv. , Canada: 
Basement Rock Features in the . Canadian Appalachians, 

1960-61. 
To summarise published and unpublished informa

tion concerning the rocks which are considered to be 
1basement 1 for oil and gas exploration in the 
Appalachian region. 
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Douglas, R. J. W., and Herr, R. L., Geol. Surv., Canada: 
Quaich Structure, Gap and Adjacent Map-area, 

Alberta, 196 0. 

To explain the structure by interpretation of results 
of drilling, examination of samples, and some re-mapping. 

Irish, E.J.W., Geol. Surv., Canada: 
Halfway River Map-area, British Columbia, 

1 inch to 4 miles, 1959-61. 
Special attention will be given to the oil and gas 

potentialitie s. 

Jones, H. Llewelyn, Saskatchewan Dept. of Mineral Resources: 
The Viking Formation in West-central Saskatchewan, 

1959-61. 
Involves the study of the stratigraphy, structure, 

conditions of deposition, and economic considerations of 
the Lower Cretaceous Viking formation in this area. 

Kent, Donald M. J., Univ. of Alberta: 
Stratigraphy and Sedimentation of the Upper Devonian 

Nisku and Duperow Formations of Southern 
Saskatchewan, 1960-62; Ph.D. thesis. 
It is hoped that by a detailed study of the 

stratigraphy and sedimentation of this area, stratigraphie 
hydrocarbon traps may be outlined. A new stratigraphie 
tool, pseudochitinous microfossils called Tasmanites, 
are being used as an aid in unraveling the stratigraphy of 
the area under study. See Preliminary Report on 
Stratigraphy of the Upper Devonian Nisku and Duperow 
Formation, Southwe stern Saskatchewan; Saskatchewan 
Dept. of Miner al Re sources (in press). 

Kirmani, Khalil-Ullah, Univ. of Alberta: 
Detailed Study of Duhamel Reef, 1960-61; M. Sc. the sis. 

McCabe, Hugh R., Manitoba Mines Branch: 
Oil Fields of Southwestern Manitoba, 1959-61. 

Price, L. L., Geol. Surv., Canada: 
Subsurface Study of the Lower Cretaceous Formations of 

Southern Saskatchewan, 1954-. 
The purpose is to describe and illustrate the 

character, distribution, structure, and correlation of 
the principal Lower Cretaceous formations by study 
of electric logs and samples from oil and gas wells 
and thereby assist exploration for oil and gas. 

Pugh, D. C., Geol. Surv., Canada: 
Subsurface Study of the Pennsylvanian and/ or 

Permiàn, Triassic and Jurassic Formations 
in Northeastern British Columbia, 1954-. 
To correlate, describe, and determine facies 

changes of Pennsylvanian-Permian, Triassic, and 
Juras sic formations by study of samples, core s, 
and electric and radioactivity logs of oil and gas 
wells. See Geol. Surv., Canada, Paper 6 0 -1. 
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Insoluble Residues, Devonian Carbonate Rocks of Western 
Canada, 1959-. 
It is hoped this study will contribute to an under -

standing of the source and conditions of deposition of the 
rocks and of the conditions favouring formation of reefs and 
organic carbonates. Initial work may include study of Red
water reef and surrounding strata, study of source sand s of 
the Red Earth area, and of the effec t s of the Peace River 
land mass during Devonian time. 

Sanfa'rd, B. V. , Geol. Surv. , Canada: 
Sub- surface Studies of Each of the Palaeozoic Systems of 

Southwe stern Ontario ( Cambrian, Ord ovician, Silurian 
and Devonian), 1958 -61. 
By the study of samples and data obtained from wells 

drilled for oil and gas, to describe and interpret the 
geological features of the formations of each system, and to 
assess their economic potentialities . See Geol. Surv., 
Canada Papers 58-12 and 60-26. 

Stott, D. F., Geol. Surv., Canada: 
Cretaceous Stratigraphy between Smoky and Fine Rivers, 

Rocky Mountain Foothills, Alberta and British 
Columbia, 1958-61. 
Stratigraphie Studie s of the Upper Cretaceous Smoky 

group have been directed to the pronounced facies changes 
from marine to transitional sediments and to correlations 
of the se bed s with the type Smoky section and Alberta group 
of the Alberta Foothills. In the Fort St. John Group, the 
relation of the flora to the Lower Cr.etaceous Blairmore -
Luscar flora and its relation to dated marine rocks are 
being investigated. The lithology of the se rocks is being 
studied in detail to determine environments of deposition, 
their potentialitie s as sources of oil and gas and 
suitability as reservoirs. 

Taylor, G. C., Geol. Surv., Canada: 
McDonald River Map-area, British Columbia, 1 inch to 

1 mile, 1960-61. 
With special attention to oil and natural gas 

potentiali tie s. 

Coal and Peat 

Eydt, R., McMaster Univ.: 
Fossilized Tissues in Peats as a Means of Comparing 

Differe nt Kinds of Peat; Ph. D . the sis. 

Hacquebard, P. A., Geol. Surv., Canada: 
Re:search on the Petrography and Spore Analysis of 

Coal, .1948 - . 
19:v:iistigatïons of the character and correlation of 

various coal seams in Nova Scotia and Western Canada such 
as will aid their development. See Geol. Surv. , Canada, 
Bulletins 19 and 40. 
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418. Latour, B.A., Geol. Surv., Canada: 

419. 

420. 

Coal Reserves of Canada, 1950-. 
The collection of data necessary for an estimation 

of Canada 1s coal reserves and the collection of coal 
samples for qualitative spectrographie analysis. 

Stewart, J., McMaster Univ.: 
Significance of Cu ticle s in Peat as a Means of 

Interpreting the Origin and Evolution of Vegetal 
Composition; Ph. D. thesis. 

Tibb~tts, T. E., Mines Branch, Dept. of Mines and 
Technical Surveys and Hacquebard, P., Geol. 
Surv., Canada: 

Study of Coking Characteristics . on Laboratory Sc ale 
of Coal Seams and Sections in Relation to 
Petrographic Constituents, 1956 - • 
See Practical Significance of Coal Petrography to 

Coking, Dominion Provincial Coal Research Conference, 
Ottawa, September 1960. 

General Problems 

421. Anderson, G. M., Univ. of Toronto: 

422. 

423. 

424. 

425. 

426. 

Solubility of Lead Sulphide in H
2

S - H
2

0 Solutions, 
Ph. D. the sis. 

Anderson, D. T., Univ. of Manitoba: 
Distribution of Copper, Cobalt, Nickel and Iron in 

Silicate and Su lphide Phases, 1959-62; Ph. D. the sis. 

Assad, J. R., Quebec Dept. Mines: 
Examination of Mining Properties and Development in 

Chibougamau District, Quebec. 
A continuing programme of investigation of mining 

properties and development work being carried out from 
year to year in the Chibougamau District. 

Boyle, R. W., Wanless, R. K., and Lowdon, J. A., Geol. Surv., 
Canada: 

Isotope Chemistry of Sulphur in Rocks and Ore Deposits, 
1955-. 
See Sulphur Isotope Investigation of the Gold-quartz 

Deposits of the Yellowknife District; Economie Geology , 
Vol .• 5, No. 8, 1960, pp. 1591-1621. 

Bristol, C. C., and Wilson H. D. B., Univ. of Manitoba: 
Textural Studies of Sulphide Ores when Heated, 1960-61. 

Clark, Lloyd A., McGill Univ.: 
Phase Equilibrium Studies m Synthetic Sulphide Systems, 

1957-. 
This inv olv es thorough and systematic laboratory 

determination of the phase relations in a number of 
relatively, simple sulphide systems to gain the groundwork 
of basic knowledge nece ssary for quantitative approach to 
the problems of ore transport, localization and deposition. 
See The Fe -As -S System: Phase Relations and Applications; 
Econ. Geol., vol. 55, No. 7, pp. 1345-1381. 
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Clark, T. H., McGill Univ.: 

Stratigraphy, Structure and Economie Products of the St. 
Lawrence Lowland, 1938-. 
See Stratigraphy of the Trenton Group St. Lawrence 

Lowland, Quebec; Proceedings Geol. Assac., of Canada, 
vol. II, December, 1959. 

Deland, André, Quebec Dept. Mines: 
Examination of Mining Properties and Development in 

Montreal District, Quebec. 
A continuing programme of investigation of mining 

properties and development work being carried out from 
year to year in the Montre al district. 

Delavault, Robert E., and Stanley, A. D., Univ. of British 
Columbia: 

Determination of Copper and Magnetite in the Host 
Rock of an Orebody, 1960-61. 

Dugas, Jean, Quebec Dept. Mines: 
Examination of Mining Properties and Deyelopment in 

Ro~yn-Noranda District, Que bec. 
A continuing program of investigation of mining 

properties and development being carried out from year 
to year in the Rouyn-Noranda District. 

Frueh, Alfred J. Jr., McGill Univ.: 
Crystal Chemistry of Sulphides, 1959-. 

See Use of Zone The or y in Problems of Sulphide 
Mineralogy, part III; Polymorphism of Ag 2 Te and Ag2S; 
American Mineralogist (in press). 

Gill, J. E., and Thorniley, B. H., McGill Univ.: 
Soliid Diffusion in Sulphides, 1955-. 

Hansuld, J. A., McGill Univ.: 
Oxidation Potential of Certain Sulphides, 1959-61; 

Ph. D. thesis. 

Hughes, O. L. , and McLeod, C. R., Geol. Surv., Canada: 
Surficial Geology of the Klondike, Yukon Territory, 1960-. 

To provide information on surficial formations, with 
special attention to the conditions favouring placer deposits. 

Jolliffe, A. W., and Laakso, R., Queen 1 s Univ.: 
Element Associations in Ore Deposits and their 

Significance, 1950-60. 

Johnston, A. G., Geol. Surv., Canada: 
Economie Geology Files, 1940-. 

The purpose is to file and cross -index all 
published authentic geological information and geological 
plans on Canadian occurrences of economic metals or 
minerals and to as sist in preparing for publication maps 
and reports showing the distribution and mode of 
occurrence of specific minerals or metals. 



437. 

438. 

439. 

440. 

441. 

442. 

443. 

444. 

- 56 -

Jones, R. E., McMaster Univ.: 
Sulphur Isotope Studies of Sulphide and Sulphate 

Minerals of the Niagara Escarpment, Ontario, 
1960-62. 
The project involves a study of sulphur isotope 

distribution in sphalerite, galena, marcasite, pyrite, 
gypsum and baro -celesite occurring in the Silurian rocks 
of the Niagara escarpment across the northern extension 
of the Cincinnati axis in the Hamilton area. Study of 
the geological environment of the samples mineralogically, 
stratigraphically, and structurally is an important part of 
the project. 

Kaiman, S., and Hughson, M. R., Mines Branch, Dept. of 
Mines and Technical Surveys: 

Mineralogical Reports on Ore Samples. 
These reports cover the mineralogical composition 

of ores and mill products. Their main purpose is to 
supply mineralogical information in connection with ore 
treatment investigations. 

Latulippe Maurice, Quebec Dept. Mines; 
Examination of Mining Properties and Development in 

Val d I Or District, Que bec. 
A continuing programme of investigation of mining 

properties and development work being carried out from 
year to year in the Val d I Or district. 

Mannard, G. W., McGill Univ.: 
Geology of the Sungida Kimberlite Pipes, Tanganyika, 

1959-62; Ph.D. thesis. 

Marleau, Raymond A., Quebec Dept. Mines: 
Examination of Mining Properties and Development in 

Quebec District, Quebec. 
A continuing programme of investigation of mining 

properties and development work being carried out from 
year to year in the Appalachian and North Shore Regions. 

McCartney, W. D., and others, Geol. Surv., Canada: 
Metallogenic Maps of Canada, 1957-62. 

The preparation of a composite map illustrating 
Canadian metallogenic provinces for all major metals 
and as man y minor one s as pract~cal and at the same 
time to prepare individual metallogenic maps. See 
Geol. Surv., Canada Maps 1045 -A, M2, M3, M4, and 
M5. 

McKechnie, N.D., British Columbia Dept. of Mines and 
Petroleum Resources: 

Study of Ultrabasic Rocks in Mineralized Areas, B. C., 
1958-. 

McLeod, C. R., Geol. Surv., Canada: 
Heavy Minerals of Beach and other Placer Deposits in 

Canada, 1957 -. 
The purpose is to provide data concerning the 

occurrence in beaches, beach placers, and similar 
deposits of minerals of commercial or possible 
commercial importance; and to test and improve 
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techniques for detecting and evaluating such occurrences. 
SeeGeol. Surv., Canada, Paper59-7 . 

445. Northcote, K. E., Univ. of British Columbia : 
Distribution of Metals in the Sediments of Boundary Bay, 

British Columbia , 1960-61; M.Sc. thesis. 
A study of the distribution of copper, zinc, molybdenum, 

lead, iron and sulphur with respect to the shoreline. 
Chemical and X-ray fluorimeter methods of analysis will 
be used. 

446. Russell, R. D., Stacey, J . S., Ulrych, T. J . , Kanasewich, E., 

447. 

448. 

and, Ostie , R . , Univ. of British Columbia: 
Isotopie Studies in Geophysics, 1958- . 

The project con si sts of the mea surement and inter -
pretation of lead isotope abundances (a) to distinguish the 
contaminations of lead by radiogenic isotopes accoriHng to 
their occurrence: in crustal or sub-cru staLregions a;nd to 
corïtelate the se results with possible t heories of continental 
growth, and (b) to trace the developme nt of certain lead 
ores. 

Saull, V. A., Gill, J. E., Kranck, E. H., Chagnon, J., and 
Philpotts, J., McGill Univ.: 

Silicate and Sulphide Phase Relations hips, 1954-. 
See Solid Diffusion of Sulphide s and Ore Formation; 

International Geol. Cong. • 21 Norden, 1960, Part 16, 
pp. 209-217 . 

Smith, A. Y., Geol. Surv ., Canada (part time), Carleton Univ.: 
Geochemical Studies in Southeastern New Brunswick, 

1959-60; Ph.D . thesis. 
To provide information on the g e ochemistry of stream 

sediments, etc., and on copper in the Pennsylvania sand
stones. See Geol. Surv ., Canada, P aper 59-12, 

449, Thompson, R, M., and Drummond, A. D., Univ. of British 
Columbia: 

Pyrosynt heses in the Lead, Bismuth, Copper, Silver, 
Sulphur System, 1960-61. 

450. Tupper, W. M., Carleton Univ. : 
Thermodynamic and Laboratory Investigation of the 

Distribution of Sulphur Isotopes in Nature, 
·:· . . Rarti1:2ula:r l y, a,s .:Ap'.plied to :P ,ro:c: e s'se·s 1• pJ '. Sulphide 
., Gene sis· in .Sulphi.clè O_re,. Deposi t'é', ,1958. 

MINERALOGY 

X-Ray, Crystal Structure, Specific Minerals 

451. Berry, L. G., and Reynolds, P . L., Queen 1s Univ.: 
The Hydrothermal Synthesis and Recrystallization of Mica, 

1961-62. 
The purpose of the re search is t o explore the effect 

of an argon atmosphere on the crystallization or re -
crystallization of m i ca under condition s simulating those 
extant during thermal metamorphism . 
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45-3:. Coleman, Leslie C., Univ. of Saskatchewan: 

453. 

454. 

455. 

456. 

Investigation of the Relation Between Atomic Substitutions 
in Monoclinic Pyroxenes and their Unit Cell 
Dimensions and Optical Constants, 1959-63. 
A study of synthetic monoclinic pyroxene s which 

it is hoped will solve some of the problems encountered in 

as:sessing compositional effects in naturally occurring 
species. 

Courville, S. , Dawson, K . R . , and Maxwell, J; A. , Geol. Surv. , 
Canada. 

Rapid . Fusion Technique for Determining . Composition 
of Plagioclase Feldspars , 1958-. 
To determine the loss of sodium and potassium in 

plagioclase feldspar glasses and thus evaluate the 
accuracy of this technique in determining the 
composition of feld spar s. See Identification of 
Plagioclase by Fusion Technique; Canadian Mineralogist, 
vol. 6, Pt . 3, 1959 , pp. 390-394. 

Hogarth, D . D., Univ . of Ottawa : 
Datolite in Mica Veins of the Ottawa Region, Ontario and 

Que bec, 1960-61. 
A mineralogical study of "bo_tryoidite" from mica 

veins of the Gatineau - Lievre district. 

Hughson, M. R ., Mines Branch and Maxwell, J . A., Geol. Surv., 
Canada: 

Britholite from Oka, Que bec, 1957 -61 . 
Includes determination of the chemical composition 

and some physical propertie s. 

Kudo, A ., and Shaw, D. M ., McMaster Univ.: 
Geochemistry of Amphibolites, 1960-. 

A study of major, minor and trace elements in 
various amphibolites, with the aim of finding criteria 
for igneous or sedimentary origin. 

45 7. Malcolm, T. , and Gor man, D. H. , Univ. of Toronto: 
Mineralogy of Scandium , 1960-61; B. Sc. thesis. 

A study of the geochemistry, mineralogy, 
extraction, and uses of scandium . 

458. Nash, W. A . , Univ . of New Brunswick : 
A Study of the Amphiboles in St . Stephen Gabbro, 

New Brunswick, 1959-61; M . Sc. thesis. 

459. Nuffield, E . W., Harris , D., and Waddington, J., Univ. of 
Toronto: 

X-ray Spectrographie Analysis of Rocks, _1959 -62. 

460. Perrault, Guy, and Bertrand, Claude , Ecole Polytechnique: 
X-ray Diffraction Data for Pyroxene, .1960-61. 

An attempt to gather from the mineralogical 
literature all data pertaining to pyroxene and 
compiling them in such a fashion that the X-ray powder 
diffraction pattern may be a guide to idanti~iëatïon. 
Sorne new diffraction data for individual pyroxene 
species may be added. 
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Sangster, D. F., Mc Gill Univ.: 
Thermochemical Studies of Certain Iron Minerals, 

1959-61; M. Sc. thesis. 

Trembath, Lowell, and Ferguson, R. B. , Univ. of 
Manitoba: 

Study of Potash Feldspars from the Moak Lake Area, 
Manitoba, 1960-61. 

Wynne-Edwards , H. R., and Hay, P. W., Queen 1s Univ.: 
Co -existing Cordierite and Gar net from the We stport 

Area, Ontario, 1960-61. 
Bulk chemical anal y sis and analyses of ferro -

magnesian minerals are being used to investigate the 
factors controlling the stability of cordierite with and 
without co -existing garnet in regionë;l.l metamorphism. 
See Westport Map-area, Geol. Surv., Canada, 
Map 28-1959 with descriptive notes. 

General Problems 

Brady, J. G., Buchanan, R. M., Sadler, A. G., Mines 
Branch, Dept. of Mines and Technical Surveys: 

Mineralogical Constitution and Physical and Chemical 
Properties of Canadian Clays, 1958-. 

Bristol, C. C., and Wilson , H. D. B ., Univ. of Manitoba: 
Textural Studies of Sulphide Ores when Heated, 1960-61. 

Chagnon, J. Y., McGill Univ.: 
Experimental Studie s on the Growth of Minerals in 

Sediments, 1959-61; M.Sc. thesis. 

Clark, George S., Univ. of New Brunswick: 
Mineralogical Study of the Gabbroic Rocks of the 

St. Stephen Are a of New Brunswick, 196 0-62; 
M. Sc. the sis. 

Dell, Carol, I., Ontario Research Foundation: 
Mineralogical Composition of Sand in Ontario, 1956 -61. 

Soil samples from northern Ontario are being 
studied. See Method s of Study of Sand and Silt from 
Soils; Canadian Mineralogist, vol. 6, Part 3, pp. 
363-371, 1959 and A Study of the Mineralogical 
Composition of Sand in Southern Ontar i o; Can. J. 
Soil Sei. , vol. 39, pp. 185-196, 1959. 

Folinsbee, R. E., Baadsgaard, H., and Campbell, F. A., 
Univ. of Alberta : 

Bruderheim Meteorite, 1960-61. 
Description and analysis of Bruderheim meteorite, 

a grey chondrite which fell on March 4, 196 0, near 
Bruderheim, Alberta. Three hundred kilograms of this 
meteorite have been collected and catalogued. 
Detailed study of rare gas content, mineralogy, and 
cosmogenic spallation products of this met_eorite is 
underway at the Univ. of Alberta and at other 
laboratories in Europe and North Ame ric a. 
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470. Hamilt on, W. N., Univ. of Saskatchewan: 
Mineralogy of t he Cretaceou s Bearpaw Formation in the 

South Saskat chewan Riv er Valley , 196 0-62 ; M . Sc. 
the sis. 

4 71. Halferdahl, L. B ., R t=search Counci1 of Alberta: 

472. 

473. 

474 . 

475. 

476. 

Alluvial Deposits in Alberta with Special Emphasis on 
He avy Mine rals, 1957 - . 
The bulk of the heavy mineral presently being 

trans ported in rire r s in A lberta c onsist of siderite~ 
garnet, magnet.i te, a nd ilmenite. In ce rtain parts of 
some r i·vers inte res ting a m ou nts of gold have been 
fou nd. 

Hashimoto , T ., McGill Univ .: 
A Mineralogk a l Stud y of the Iron Formation along the 

Povungnituk R ive r , New Que bec , 1959-61 ; 
M. Sc. thesis. 

Hawley , J. E. , and Stant on, R. L ., Queen's Univ .: 
The Mineralogy a nd Origin of t h e Sudbury Ores, 1955-61. 

Manuscript in progress with several c hapte rs , maps, 
photographs a n d figures c omp l eted. See Pseudo-
eutectic Inte rgrowt.hs in Ar senical Ores fr om Sudbury, by 
J. E. Hawley, R. L. Sta n on a nd A . Y . Smit h ; Can. 

Miner a l ogist, V ol. 6, pt. 5, 1961, pp. 555-5 75. 

Haycock , M. H. , Mines B r a nch, Dept. of Mines and T echnical 
Su rveys: 

The Mineralogy of h e U ranium D eposits a t t h e Eldorado 
Mine, Por t Radium, Northwe t Territories, 1959-61. 
This investigation i s intended t o complete a n d bring 

u p t o date the description of b e mineralog y of the 
ur anium deposits at the E ld orad o Mine. Collections 
have been mad e over the p a st few ye a rs in anticipation 
of the closing of t h e mine, which t ook place i n 196 O. 
A l arg e quan t ity of ma eria l from the undergrou nd 
w orkings wil] be studied t o supplement t h e early work, 
w h ich was conducted o n m a t ria l from near the surface. 
See Minera l og y of the Ores of Great B e ar Lake , Bull . 
G. S . A . v ol. 46, pp. 879 - 96 0 , 1935. 
The D etermina ti on of Spectral R eflectivity of Ore 

Minerals, 1961 -62. 

Heidecker, Eric I., Queen 1s Univ.: 
Geology of an Area W est of Mt. Isa, Australia , 1960-61; 

M. Sc. thesis. 
A study of certai n amphibolites on e ither sicle of the 

Mt . Isa Fault, a nd of the geology of t he fault itself, with 
the particular aim of s olving t h e character and amount 
of displacement. 

lrvine , T. N. , McMaster U niv. : 
Minera l ogical Stud i es of the Ultramafic Complex of 

Duke Is land, South e as tern A l aska , 195-9-61. 
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Kaiman, S., and Hughson , M. R., Mines Branch, Dept. of Mines 
and Technical Surveys: 

Mineralogical R eports on Ore Samples. 
These reports cover the mineralogical composition 

of ores and mill products. Their main purpose is to 
supply mineralogical information in connection with ore 
treatment investigations. 

La Rush, P. , and Shaw, D. M., McMaster Univ.: 
Geochemistry of Skarn Minerals, 1960-. 

A continuation of previous trace element studie s 
on Grenville skarn minerals, with present emphasis on 
phlogopites. 

Lowes, B. E. ,. Quee n 1 s Univ.: 
The Cobalt -Silver Ore Deposit of the Old Casey Mine, 

Ontario , 1959-61 ; M. Sc. the sis. 
A study of the structure and mineralogy of the ore. 

Meloche, Marvin J., Queen 1 s Univ.: 
Comparative Study of Copper and Copper -Nickel Ores in 

Granitic Rocks and in Ad j acent Wallrocks, 195 9-61. 
A mineralographic and spectrographie study of 

individual ore minerals in each type of deposit, one in 
Quebec and the other i n Ontario . Copper ores in granite 
and in adjacent wallrocks show slight differences; the 
nickel-copper ores on the other hand, are quite dissimilar 
in many respects. 

Naldrett, A. J . , Que en ' s Univ . : 
Cobalt Distribution in Ore Minerals of the Sudbury Area, 

1958-61. 
Separation of indiv idual ore minerals, sulphides, 

sulpharsenides and arsenides has been made from many 
different deposits and over· various depths in some 
individual deposits and determinations of cobalt dis -
tribution are being m ad e b y spectrographie and X-ray 
methods . 

Nickel, E. H., Mines Branch, Dept. of Mines and Technical 
Surveys: 

A Study of Niobium Minerals, 1957-. 
Special attention is currently being given to the 

niobium minerals from Oka, Quebec. Investigation 
includes a study of v ariations in composition and 
physical properties of pyrochlore and niobium perovskite. 
See Composition and C rystallogr aphy of Niocalite, Can. 
Mineralogist, vol. 6, pt. 2, 1958, pp. 264-272. 
The Mineralogy of Beryllium Ore from Seal Lake, 

Labrador, 1960-61. 
The mineralogy of this ore is unusual and 

extremely complex. The investigation is being 
conducted by microscopy, X-ray diffraction and 
chemical analysis. 

Mineralogy of the Pollucite Deposit at Bernie Lake, 
Manitoba, 1960-61. 
A study conducted by means of microscopy, 

X-ray diffraction and èhemical analysis that includes a 
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determination of the comp osition of the pollucite. 
compositional variations of the lithium micas , and 
a study of the tin and tantalum mineralization. 

483 . Ostry, R., Univ. of Toronto: 
Mineralogical Studies of Sorne Tills in Scarborough 

Township , Ontario, 1960-61 ; M.A. thesis. 

484. Perrault , Guy, E cole Polytechnique: 

485. 

486. 

Mineralogy of the Oka Alkaline Intrusives, Quebec, 
1957-. 
See Determination de la Composition Chimique 

du Pyrochlore d 'Oka ; L'Ingenieur, 1958 . 
X-ray Diffraction Data for the Amphibole Minerals, 1959-. 

Single crystal X-ray diffraction work has been 
done on two amphiboles, and powder diffraction data 
obtained on a number of o t hers. One of the amphiboles 
completely studied is from Oka while the other is from 
the southern part of t he Labrador Trough. 
Structure of Feldspar Minerals, 1957-62. 

Work is b eing concentrated on the study of some 
microcline perthite s. See La Structure Atomique des 
Feldspaths ; L'Ingenieur, 1958. 

Petruk , William , Mines Branch, Dept. of Mines and 
Technical Surveys: 

Refinement of Semi-quantitative X-ray Diffraction 
Met hods of Mineralogical Analysis, 1960-62 . 
The pl:'~rpose is to establish a method for deter

mining the amounts of minerals in mixtures, e specially 
in ores and m1ll produc t s. It is hoped to develop a 
rapid method that will not reqire the addition of an 
internal standard. 

Pouliot , Gast on, McGill Univ.: 
Thermal Hist ory of the Monteregian Intrusives, Based 

on a Study of the Feldspars, 1959-61; Ph. D. the sis. 

487. Smith, C. H. , and MacGregor, I. D., Geol. Surv., Canada: 

488. 

489. 

Study of Mineralog1cal, P etrographical , and Chemical 
Variations in the Mot:".nt Albert Ultrabasié 
Intrusion, Quebec, 1957-60. 
The purpos e is to test the chemical homogeneity 

of the intrusion and to set up techniques for the study of 
ultrabasic bodies. See Ultrabasic Intrusive Conditions 
Illustrated by the Mount Albert Ultrabasic Pluton, Gaspe, 
Quebec; Bull. Geol. Soc. America, vol. 71, No. 12 , 
Pt. 2, p. 1978 , 1q60 (abstract ) . 

Stevenson, John, S. , McGill Univ.: 
Comprehensive Geological and Mineralogical Study of 

the Sudbu r y Ni ckel !rrupti ve, 195 2 - . 

Traill , R. J., Geol. Surv., Canada: 
A Lis t of Canadian Minera! Occur rences, 1958-60. 

The compilation of an up -to-date list of 
Canadian minera! occurrences, including all 
available analytical data. 
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Traill, R. J., and Sabina, A. P. , Geol. Surv., Canada: 
Reference Collection of X-ray Powder Photographs of 

Minerals, 1949-. 
The collection of X-ray photographs of material 

identified accurate ly by chemical or other means and 
development of new technique s in powder photography. 
See Geol. Surv., Canada Paper 60-4. 

Tweedy, N., Univ. of Manitoba: 
An X-ray Study of Sorne Pegmatite Minerals from 

Southeast Manitoba, 1959-61; M. Sc. the sis. 

Weber, J. N. E., Univ. of Toronto: 
Composition of Carbonate Minerals and Rocks, 1959-61; 

Ph. D. the sis. 

PALAEONTOLOGY 

Bate, Raymond H., McMaster Univ.: 
Lower Bathonian Ostracoda of Rutland, Englan.d.; 1960-61. 
Middle Bajocian Ostracoda of Yorkshire and Lincolnshire, 

England, 1957-61. 
The ostracod s studied fall into the single or der 

Podocopide of which the majority belong to the suborder 
Podocopina; only three genera belonging to the suborder 
Platycopina have been described. Of the three super -
families repre sented in the Podocopina, the Cytheracea 
contains the bulk of the genera described. Two new 
families, the Kirtonellidae and the Pneumatocytheridae 
are introduced as well as three new subfamiliës; 
Homocytherideinae , Pneumatocytherinae and Kirtonellinae. 
The subfamilies Progonocytherinae and Schulerideinae are 
emended to fit in with the classification adopted. Twe.nty
two new genera and 78 new species are also described. 

Bartlett, G., Carleton Univ.: 
Foraminifera of the Scotian Shelf, 1960-62; M. Sc. the sis. 

Beales, F. W., Univ. of Toronto: 
Shallow Water Limestone Ecology, 1957-. 

Best, R. V., Univ. of British Columbia: 
Dalmanites and Acanthopyge from the Lockport of Ontario, 

1960-61. 
A continuation of study of late Mid-Silurian 

trilobites from Hamilton , Ontario. See Intraspecific 
Variation in Encrinurus u rnatus; J. Palaeont., (in prE;ss). 

Bolton, Thomas L., Geol. Surv ., Canada: 
Silurian Bryozoa from A nticosti Island, Que bec, 1959-. 

An investigation and description of the bryozoa 
fauna found in the Silurian formations of Anticosti 
Island, Que bec, and comparison with European and 
Central North American faunas. 
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Silurian Bryozoa from Arisaig , Nova Scotia , 196 0. 
A n investigation and description of the bryozoa 

found in the Upper Silur ian Stonehouse and Moidart 
formations at Arisaig, Nova Scotia , and their comparison 
with br y·ozoa collected from the Upper Silurian strata of 
the Arctic. This study is associated with ostracod studie s 
being carried out by Dr. Copeland. 
Silurian Coralline Faunas of Canada , 1952 - . 

An investigation and descript ion of the coral fauna 
found in the Silurian strata of Anticosti and Manitoulin 
Islands , and W estern Canada. It is proposed to take one 
group of corals a t a time and trace their distribution and 
specific relat ionship. 
Mainten ance of Geological Survey Palaeontological 

Collections. 

Brindle , John E. , Saskatchewan Dept. of Mineral Resources: 
Faunas of the Winnip e g and Deadwood Formations in the 

Subsurface of Saskatchewan, 1960 - 61. 
This research involves the study of a collection of 

Cambrian and Ordovician inv ertebrate fossils, principally 
brachiopod s , from Saskatchewan well core s. The re sults 
will be published as a Departmental report. The results 
of a similar study of fossils from the Ordovician and 
Silu rian carbonate rocks of the province, are in press. 

Caldwell , W. G. E'., Univ. of Saskatchewan: 
Middle Devonian Faunas of Northern Canada , 1959-6 5 . 

A study of the v arious groups of brachiopods, 
corals and molluscs in these rocks, mainly in the 
Mackenzie Rive r V alley . 
Stratigraphy of the Late Cretaceous Bearpaw Formation 

i n South Saskatchewan River Valley, 1959-6 2. 
A study of t he field relations, megafossils, micro -

f ossils , fossil spores and pollen , and the light, heavy and 
clay minerals. 

Chamney , T. P. , Shell Oil Co. , of Canada L td., Edmonton, 
Alberta: 

Micropalae ontological Investigations in Western Canada, 
1953- . 

Cockbain , A . E. , Ins titute of Oc e anography, Univ . of British 
Columbia: 

Distribution of Foraminifera in the Juan de Fuca, 
G eorgia , and Queen Charlotte Straits. 

Copeland , M. J . , Geol. Su r v . , Canada: 
Jurassic Microfauna of the Prairies and Foothills, 1957-. 

A study with special emphasis on Jurassic ostracod 
occurr ences . 
Ordovician Ostracoda, Lake Temiskaming, Ontario , 

1959-60. 
A des cription of new ostracods from the above area, 

and of the strata with which they are associated. 
Canadian Fossil Arthropoda II: Ostracoda, Conchostraca, 

196O-61. 
Includes examinatio n of some leperditiid ostracods 

from n orthern Canada , Ordovician ostracoda from Healey 
Falls, Ont ario , some Silu rian ostracoda from the 
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Canadian Arctic, Silurian ostracoda from Anticosti 
Island, Quebec, Upper Silurian Beyrichiid ostracods 
from New Brunswick, a Devonian Conchostracan fauna 
from Melville Island, Cauadian Arctic, and ostr;,3.coda 
from the Silurian Rochester Shale, s:Outhern Ontario. 

Cox, Raymond, Univ. of British Columbia: 
Biostratigraphy of a Portion of the Sooke Formation of 

Vancouver Island, British Columbia, 196 0-62; 
M. Sc. thesis. 
Includes identification of megafossils of marine 

origin and plant microfos sils. 

Danner, Wilbert R. , Univ. of British Columbia: 
Palaeontology of the Nicola and other Trias sic 

Formations of Southwe stern British Columbia, 1960-. 
Palaeontology and Stratigr~phy of the Chilliwack, Cache 

Creek and Sicker Groups of Southwestern British 
Columbia, 1957- . 

Dineley, David L . , Univ. of Ottawa: 
Re -examination and Study of Devonian Fishes in the 

Collections of the National Museum of Canada, 1960-. 
The large Devonian fish collections in the National 

Museum have not been critically examined for many years 
and new material pas been accumulating at a rapid raté. 
Work on similar fossils in Europe has shown that many 
are of stratigraphical importance but that many problems 
of morphology and lineage remain. The Canadian material 
shows many new and undescribed features. 
Devonian Conodont Studies, 1952-. 

Micropalaeont ological zoning , using conodonts, has 
now been applied t o the Devonian formations of Europe and 
should be useful for similar rocks in Canada. 
Stratigraphy, Palae ontology and Sedimentology of Devonian 

Continental For mat ions, 196 0 - . 
This project is a continuation of studies carried 

out on similar formations in Europe and Spitsbergen during 
the last 10 year s. New techniques of vertebrate fos sil 
preparation are to be employed. 
Conodont Faunas of Ottawa Lime stone and Other 

Palaeozoic Lime stone s, 196 1 - . 

Ferguson, Laing, Univ. of Alberta, (N . R. C. Postdoctorate 
Fellow): 

Zonation and Palaeoecology of Permi an Waagenoconcha 
fromthe Yukon and Northwest Territories, 1960-61. 

Frebold, Hans, Geol. Surv. , Canada: 
The Jurassic System in Canada: 

A long term project involving c omprehensive 
description of the geology of the Canadian Juras sic, 
particularly its index-faunas, stratigraphy, correlation 
and palaeogeography. See Marine Jurassic Rocks in the 
Nelson and Salmo Areas; Geol. Surv., Canada, Bull. 49 
( 1959) and Juras sic Faunas of the Canadian Arc tic; 
Geol. Surv . , Canada, Bull. 59 (1960). 
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The Lowe r Jurassic System of South e rn Yukon and 
Nor t hwestern British Columbia , 1960-61. 
A description of the index fossils , stratigraphy 

a::id correlat ion of the beds with other Lower Juras sic 
oc currences in Canada and el sewhe re ; palaeogeography 
of t h e ar e a during Ear ly Juras sic time. 

508. Frison , E . H. , Univ. of Saskatc hewan: 
Mid Dev onian Ceroid R ug ose Corals from Northern 

Canada , 1960-61 ; M.A. thesis. 

509 . Frit z, Madeleine A. , Univ. of Toronto: 
Ordov ician Bryozoa from Quebe c, 1960-61. 
Bry o zoan Fauna from t he Rocky Mountain Group, 

Albe rta , 1960-61. 
New Coral Fauna from Lake Temiskaming, 1960-61. 

5 1 O. Green, Robert, R e search Council of A lbe r t a: 
O strac odes of the Banff Formation of Alberta, 1956 -61. 

A study of o stracode s of the typ e section of the 
Banff formation , s u pplemented by other Banff formation 
microfa unal collections. 

511. Greiner , H. R. , Univ. of N ew Bru nswick: 
Pal a eozoi c Fi sh a n d Fish Zones of the Maritime 

P r ovinces , 1961 -. 

512. Hamilt on , J . B. , New B runswick Dept . of Lands and Mines; 
Correlation of P ennsylv a n ian Rocks of Eastern New 

Bru nsw i c k by Palynological M e thods , 1958-61; 
M. Sc. thesis, Univ. of New Brunswick. 

513 . Hills , L eonard , Univ . of Briti s h Colu mbia: 
Str a tigraphy and Fos sil F l ora of the Princeton Basin, 

B ritish Colu mbia , 196 0-61 ; M. Sc. thesis. 

514. Hooper, Kenneth, Carleton Univ .: 
Microfauna] Investigation s in the Gulf of St. Lawrence 

and Atlanti c Shelf, 1959- . 
A s tudy of distribution of foraminifera, benthic 

a nd planktonic ; rela ti onship of physical and chemical 
factors to for a miniferal distribution; vertical 
distribution of s u ccessi ve foraminifera popu lat ions. 
Mcroradiography of Foraminifera, 1955-. 

See X-ray Absorption Techniques Applied to 
Statistical Studie s of Foraminifer a Populations; Jour. 
Pal. , ;vol. 33, No. 4 , 1959. 

515. Hubert , C. M., Mc Gill Univ . : 
The Silurian Stromatoporoids and Favosites of 

Matapedia and Temiscouata Counties, Quebec; 
M . Sc . the sis . 

516. Jans onius , J. , Imperia! Oil Ltd ., Calgary , Albe rta: 
Microfloral Assemblages of Permian and Triassic Age 

in Alberta and Briti s h Columbia. 



- 6 7 -

517. Jeletzky, J.A., Geol. Surv., Canada: 
A Stud y of Geological Survey Collections of Scaphites 

Fauna s from~the .Bearpaw Form ation ôf Alberta 
and Saskatchewan and its Equ iv alent s in Manitoba, 
1949 - . 
The purpose is to zone the B earpaw formation and 

its equivalent formations, us ing their Scaphites faunas; 
and to cor:relate these formations throughout the Pirairie 
Provinces. 
Cretaceous Marine Z ones of the We stern Interior of 

C anad a , 1956 - . 
Includes comprehensive description of the 

palaeontology a nd stratigraphy of the marine Cretaceous 
strata of the western interior of Canada. 
Monograph on Canadian Buchia, 

1948 - . 
Monograph on Canadian Belemites, 

1959-. 

518. Jull, Robe r t K., Univ . of A lber t a: 

519, 

520. 

521. 

522. 

523. 

Silurian Halysitidae of Western Canada, 1960-61; M. Sc. 
the sis. 
The project involve s a fairly detailed morphological 

study of the c o lonial chain c oral Genus Halysites . The 
collection w a s made from ar e as in northern British 
Columbia and the Yukon and Northwest Territories. It is 
hoped that some sp e cific age determinations may be made. 

Kupsch, W. O. , Univ . of Saskatc hewan: 
Palaeontology and Palaeoecology of Pleistocene and 

Postglacial Inv er tebrat es in Saskatchewan, 1961. 

Langston, Wann, Nat. Mu s. of Canada: 
Study of the Lower V er t ebra tes of the St. Mary River 

Bed s of Southern Alberta, 1957 -61. 
Study of a n Elasmosau rid P lesiosaur from the Lower 

Member of the Edmonton Formation, Alberta, 
1959-61. 

Study of a Fos sil Skat e from the Oldman Formation of 
Alberta, 1960-61. 

Mason, David, Univ. of West ern Ontario: 
Rad i olar i a n Fauna of the Kettle P oint Shale, Ontario, 

1960-61 ; M. Sc. thesis. 

McGill, P.C., Impe ria l Oil L td., Calgary , Alberta: 
Os tr ç:1. c od s of the Beaverhill Lake Forma tion (Devonifn, 

Taghanician Age ) of Alberta. 

McGregor, D. C., Geol. Surv., Canada: 
Reference Slide Collection of Small Spores , 1960- . 

The preparation of a reference slide collection 
and photographie rec ord of small spores of known 
geological age t o a id in the intellig ent interpretation 
of spore assemblage s and in dating submitte d sample s 
and to provide mate rial for exchange w ith other institutions. 
Microfossils from the Ordovician R ed River Formation~ 

1960. 
Botanic (Mo rphologica ei:.nd Taxonomie) Study of Earl y 

Devonian Floras of Eastern Canad a , 196 0-64. 
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524. McGregor, D. C., Geol. Surv., Canada, Greggs, R. D. , 
Shell Oil Co. of Canada, Rouse, G. E. , Univ. 
of British Columbia: 

Description and Evaluation of Plant M eg a- and Micro -
fossils from the Type Section of the Ghost River 
Formation of Alberta, 196 0 -61. 
A reassessment of the type section of the Ghost 

River formation in the light of récent stratigraphie 
and palaeontological di scoverie s. 

525. McGugan, A. , Calgary, Alberta: 
Upper Cretaceous Foraminifera of Vancouver Island. 

526. Mc Ka y, M. W ., and Green, Robert, Re search Council of 
Alberta: 

Mississippian Foraminifera of Bow Valley and Jasper 
Areas, Alberta, 1959-6 1. 

Member s of the following genus have been found 
in Mississippian limestone sequences: Endothyra, 
Plectogyra, Granuliferella, Alt'chaedi scus, Glomrapira, 
Involutina, Palaeotextularia and (?) Endothyranella. 
Evolution of the Endothyridal was rapid during the 
Mississippian, and stratigraphie correlations based on 
this fauna have been extended successfully from the 
U. S. Cordillera (Utah, Montana) to southwe stern 
Alberta. 

527. McLaren , D. J., Geol. Surv., Canada: 
Monograph of the Camarotoechiid Brachiopods of the 

Middle and Early Upper Devonian of Western 
Can ada, 1959-60. 
Includes description of the genera and specie s of 

this family of rhynchonellids from Western Canada and 
study of their use for detailed and accurate long-range 
correlation. 
R ugose Corals of Middle Devonian of Great Slave Lake, 

Northwest Territories, 1960-. 
To describe and figure corals collected during 

1 Operation Mackenzie I and from earlier Survey 
collections from Middle Devonian rocks of Great Slave 
Lake , with the objective of correlating within the area 
a nd with the Middle Devonian of the Mackenzie Valley. 

528. McLaren, D. J ., and Norris, A. W ., Geol. Surv., Canada: 
Illust ration of Fossils from Dev onian of Alberta and 

Upper Mackenzie Region , Northwe st Territories , 
1960-61. 
The fauna of each major formation will be 

illustrated in a series of plates with detailed legend 
de scribing horizon and locality of each specimen .. 
Age and Fauna of a late Middle Devonian Reef on Horn 

Plateau, Nort hwest Territories, 1960-61. 
The description of an unusual fauna associated with 

a reef developed in the Middle Devonian rocks of the 
Horn Plateau. The faunal assemblage should lead to 
an exact dating of the formation. Collection was made 
on 'Operation Mackenzie', 
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529. Miedema, O., Univ. of Saskatchewan: 
Eifelian Solitary Rugose Corals from Northern Canada, 

1959-61; M.A. thesis. 

530. Mensah, M. K., Univ. of Toronto: 
Ecology of the Trenton L imestones in the Vicinity of 

Kirkfield, Ontario , 1960-62; M.A. thesis. 

5 31. Nelson, S. J., Univ. of Alberta: 
Palaeozoic Syringopora, 1958-63. 

See Mississippian Syringopora of Western Canada; 
J. Alberta Soc. Petrol. Geol., vol. 7, No. 4, 1959. 
Permo-Pennsylv anian Brachiopods of the Northern Yukon 

Territory , 1958 65. 
See Permo-Carboniferous of the Northern Yukon 

Territory; Jour. Alt a. Soc. Petrol. Geol., (in press). 
Permo-Carboniferous Corals, 1960-61. 

See Mississippian Lithostrotionid Zones of the 
Southern Canadian Rocky Mountains; J. Palaeont. , 
vol. 34, No . 1, 1960. 

532. Norford, B. S., Geol. Surv., Canada: 

533. 

534. 

Late Ordovician and Silu rian Fauna of Southern British 
Columbia, 1960-. 
A study of past collections made from the Beaver -

foot and Brisco units of the southern Rocky Mountains. 
This study will allow revision of taxonomie nomenclature 
and will lay the groundwork for future collecting and 
stratigraphie analysis. 
Cirrus Mountain " Halysites" Beds, Banff National Park, 

Albert a, 1960. 
A section measured at Cirrus Mountain in 196 0 

spans the inte r val between the Cairn and Mount Wilson 
formations. Silicified fossils suggest an Ordovician age 
for the sub-Devonian rocks rather than the Silurian 
suggested by many past workers. 

Norris, A. W., Geol. Surv. , Canada: 
Atrypacea of Weste rn Canada, 1953- . 

To monograph the Devonian Atrypids of Western 
Canada t o be followed by a study of Ordovician and 
Silurian forms, mainly from the Surve y collections of 
atrypids from the front ranges of the Canadian Rocky 
Mountains, northeast Alberta, Upper Mackenzie basin, 
and Arctic Archipelago . This project is a continuation 
of a Ph. D. project , Univer sity of Toronto , which was 
completed in 1955. 

North, Beatrice R uth , Univ. of Saskatchewan: 
Foraminifera from the Cretaceous Bearpaw Formation in 

the South Saskatchewan River Valley, 1959-61; 
M. Sc. thesis. 

. 
535. Farsch, K. O., Texaco (Canada) Limited, Calgary, Alberta: 

Palaeozoic Microfaunas and Sta:-atigraphic and Environ
mental Problems in the Mesozoic Rocks of Alberta and 
the Northwest Territories. 
Micropalaeontological Bibliography for Canada. 
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536. Pocock, S. A., Imperia-1 Oil Ltd., Calgary, Alberta: 
Palynological Study of the Juras sic -Cretaceou s Boundary 

in Canada and Europe. 

53 7. Pocock, S. A., and Crickmay, C. H. , Impe rial Oil Ltd. , 
Calgary, Alberta; 

Cretaceous Eocene Boundary of the Vancouver Area. 

538. Rice , H. M. A., Geol. Surv., Canada: 
Stu dy of Geologica-1 Survey Collection of Fossil Insects , 

1955-. 
Includes organization and arrangement of collection, 

identification of orders, genera, and species, and 
consideration of stratigraphie significance of the 
collections. See Geol. Surv., Canada,Bulletin 55, 1959. 

539. Roed, M . A., Univ. of Saskatchewan: 
Sorne Mid -Devonian Pr oductoid s and Chonetoid s from 

Northern Canada, 1960-61; M. A. thesis. 

540. Rouse , G. E., Univ. of British Columbia: 
Cenozoic Flora of British Columbia - a continuing 

project. 

541. Russell , Loris S., Nat. Mus., of Canada: 
Fossil Mammals of the Cretaceous and Tertiary of 

Western Canada - a continuing project. 
See Hor se Astragalus from the Hand Hills Conglom

erat e of Alberta; Nat. Mus. , of Canada, Nat. Hist., 
Paper No. 1 , 1958. Current work is on the study of 
mammal teeth from the St. Mary River formation (Upper 
Cretaceous) of Alberta. 
Fossil Non-Marine Moliuscs of the Cretaceous and 

Teriary of Western Canada-a continuing project. 
Current work is on the revision of certain fossil 

Unionidae. See Mollusca from the Tertiary of Princeton, 
British Columbia ; Ann. Rept. Nat. Mus. , 1955 -56 and 
Nat. Mus., Bull. 147, pp. 84-95, 1958. 

542. Sartenaer, P., Geol. Surv. , Canada (N. R. C. post-doctorate 
fellow): 

Upper Devonian Faunas of the Upper Mackenzie River, 
1959-60. 

543. Singh, Chaitanya, Univ. of Alberta: 
Palynology of Mannville Formation in Central Alberta, 

1960-62; Ph.D . thesis. 

544. Smith, Roberta, Univ. of British Columbia: 
Pleistocene Foraminifera of the British Columbia 

Coastal Region, 1960-62; Ph. D. the sis. 

545. Sproule , H., Carleton Univ.: 
Foraminifera of Chaleur Bay, Quebec and New Brunswick, 

1960-62; M. Sc. thesis. 

546. Staplin , F. L. , Impe rial Oil Ltq. , Calgary, Alberta: 
Pleistocene Freshwater Ostracoda of Illinois. 
Reef-controlled Distribution of Devonian Microplankton. 



547. 

548. 

549. 

550. 
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Stearn, C. W., Mc Gill Univ.: 
Stromatoporoids of the Waterways Formation (Devonian) 

of Northeastern Alberta, 196 0-61. 

Steeves, Margaret Wolfe, Univ. of Saskatchewan: 
A Palynologi ca.l Analysis of Jurassic and Cretaceous 

D eposits in Saskatchewan, 196 0 - . 
An a nalysis of Juras sic and Cr e taceous sediments 

for fossil pollen and spores in an attempt to gain a 
stratigraphical and stati sti c al record of vegetational 
changes b o th climatic and evolutionary. An anal y sis of 
the Lo:wer Cre tace ou s Blairmore formation is in progre ss. 
A revi sion of a n d an examination of t h e botanical 
affiliation s and geological distribution of the Mesozoic 
genus, Deltoidosporo, is near comple tion. The study is 
being extended into Upper Cretaceous sediments with a 
preliminar y survey of the Bell y Rive r , Eastend and 
Whitemud formations. Ultimately this will overlap with 
work o n Tertiar y a nd P leistocene deposits, some of which 
has been initiated a lready, t9 provide a picture of the 
evolution of the flora of Saskatchewan. 

Steeves , Margaret Wolfe, a nd M a ini, Jagmohan Singh, Univ. of 
Sa skatchewan: 

A Palynological A nalysis of Post-glac ial Sediments fr.'om 
Three Bogs in Northern Saskatc hewan, 1960-. 
An a nalysis of post-glacial deposits from Lac la 

Rong e, Cree Lake and Stoney Rapids for fossil pollen 
and spores. To aid in the identification of the se sporomorphs, 
a reference collection of m od ern pollen of plants of 
Saskatchewan is bein g compile d . The goal of this study is 
a n interpretation of climatic a nd vegetational changes in 
the ar e a in glacial and post-glacial time s. 

Steeves, Margaret Wolfe and Rainsberry, Lois Eileen, 
Univ. of Saskatchewan: 

Pollen and Spores of Cretaceous Sediments from 
Sask a tc hewan, 1959 -61. 
A systematic analysis of C reta ceous sediments, more 

specifically the Colorado Group and Blairmore Formation, 
for fossil pollen a nd spores to gain a stratigraphical and 
statistical rec o rd of vegetational changes both climatic 
and evolutionary. 

551. Suguitan, Lynda , McMaster Univ. : 
Compa rative Study of Spores and Pollen in 'Peat ; Ph. D. 

the s is. 

552. Sykes, D. W., Univ. of Saskatchewan: 

553. 

554. 

Mid -Devonian Smooth Speriferoids from Northern 
C anada , 19 59-6 1; M.A. thesis. 

Teeter, J. W. , McMaster Univ . : 
The Ostrac od Fauna from the Eramo s a Member of the 

Lockport Formation (Mid -Silu r i an) in the Hamilton 
Ar ea, Ontario, 1960-62; M. Sc. the sis. 

Trettin, H. , Univ. of British Columbia: 
Fusulinids from the Cache Creek Group, Lillooet, B. C. 
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555. Wagner , F. J. E., and Terasmae, J., Geol. Surv., Canada: 
Identification of Organic Remains from Off-shore 

Dredged Samples, 1960-. 
Identification of material collected by the Hydrographie 

Service from Exeter Bay, Baffin Island, to provide 
information about depth of occurrence and geographic 
distribution of recent species found in dredged samples 
as an aid in interpretation of fossil assemblages from 
Pleistocene deposits. 

556. Wall , J.H., Re search Council of Alberta: 
Cretaceous Foraminifera of the Foothills and Peace 

River Area of Alberta, 1958- . 
A number of outcrop sections of the Wapiabi 

formation along the Foothills , extending from the 
Waterton area in the south to the Wapiti River area in 
northern Alberta , are currently being analyzed for their 
microfaunal content. The assemblages recovered to 
date indicate that the microfos sils will be useful in 
determination of stratigraphie position within this 
thick marine sequence and in interpretation of ecological 
conditions. See Upper Cretaceous Foraminifera from 
the Smokey River Area, Alberta; R esearch Council of 
Alberta , G e ol. Div. Bull , No. 6, 1961 1 

557. Westermann, G. E. G. , McMaster Univ.: 
The Occurrence of Spiriferina stracheyi Salter at the 

Base of the Mid -Trias sic in the Canadian Rocky 
Mou.ntain Foothills, 1959-61. 
This species is the common index fossil of the 

thin " Horizon of Sp . st. " in the Himalayas of Mid
Anisian age and is now known to exist in a similar 
horizon of approximately identical ag e throu.gh 500 miles 
of the B. C. and Alberta Foothills . 
Quantitative Study on Dimension-ornament Correlation in 

Spiriferina stracheyi Salter , 1959 -61. 
It is shown statistically that the plication of the 

Spiriferina valve probably was funàtionally correlated 
with its dimensional proportions as if to give maximal 
stability to a corrugated membrane surface. This is 
compared with the structure of the ammonite septum . 
See The Significance of Septa and Sutures in Juras sic 
Ammonite Systematics, Geol. Mag. , vol. XCV. No. 6. 
pp . 441 -55 , 1958 . 
A Lower Bajocian Ammonite Fauna from the Alaska 

Peninsula , 1960-62 . 

558. Whiton , Geoffrey , Univ. of Briti sh Columbia: 
Palaeobotany of t°!Je Hazelton Group, British Columbia, 

1960-61 ; M.Sc. thesis. 

559. Williams , Michael, Univ. of British Columbia: 

560 . 

561. 

Upper Palaeozoic Fauna from Keremeos , British 
Columbia , 1959-61 ; M. Sc. thesis. 

Winder, C .G., Univ . of Western Ontario : 
Conodont Fau.na of Kettle Point Shore, Ontario , 1957-61. 

Yole, R . W ., Univ. of British Columbia: 
Upper Palaeozoic Fau.na , Vancouver Island, 1960-62 ; 

Ph. D. the sis . 
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PETROLOGY A ND PETROGRAPHY 

Alberta 

562. Alcock, R. A., Univ. of Toronto: 
A Petr ographic St1.1dy of the Tazin-J.ike Sediments of the 

Fort Fitzgerald A rea , Alberta; 1959-6 1; M.A. thesis . 
A mineralogical and quantita tive p etrographic study 

of a se ries of cordierite-be aring gneisses. 

563. Carrigy, M.A. , Research Council of Alberta: 
Sedimenta ry Petrolog y of the McMurray Formation 

(Athabas c a Oil Sa.nds), 1957-. 
See The Atha basca Oil Sa.nds; Oil Fields of Alberta, 

published by the A lberta Soc. of Pet. Geol. 

564. Crook, Keith A. W., Univ . of Alberta, (N. R. C. Research Fellow): 
Petrology and Diage ne sis of the Crowsne st Volcanic s, 

Alberta , 1959-61. 

$65. Lerbekmo, John F., Univ . of A lberta : 
Petrolog y of the B ell y River, E dmonton, and Brazeau 

Formation s of the A lberta Foothills , 195 7 -6 1. 
A de t ailed study of the miner alogy is being undertaken 

with the hope of c orrela ting the s e c ontinental formations, 
and of differen~iating possible source areas. 

566. MacKenzie, W. S. , Univ. of Toronto : 
Petr ographic Studie s of a Devonian " R eef11 in Jasper 

P ark, Alberta, 1959-61; M.A. thesis . 

567. Mellon, George Barry, R esP.arch Counc i l of Alberta: 
Stratigraphy and Petrology of Lower Cretaceou s 

Sediments of A lberta, 1956 - 6 1. 
Petrology a nd Geology of Sedimentary Magnetite Deposits 

of Southwestern Alberta, 1959-61. 

568. Oliver, T. A. , Univ. of Alberta: 
Petrography and Depositional Environments of the Basal 

Cretaceous Clastic s of the Sou thwe stern Canadian 
Sedimentary B asin, 1961. 

569. Scott, Darcy L. , Univ. of British Columbia: 
Stratigraphy a :!'.ld Palaeoge ography of the Etherington and 

Rocky Mountain Fonnations in the Southern Alberta 
Rocky Mountains, 1959-63; Ph. D . thesis. 
T his project will inclu de a d etailed petrographic 

examination of many s::ratigraphic se ctions of uppermost 
Palaeozoic sediments in the southern Alberta Rocky 
Mountains. 

570. Taylor, Don ald A., Univ. of Alberta: 
Petrology of the St . Mary Rive r Formation, Southern 

A lberta, 1960-61; Ph.D. thesis. 

571. Watanabe, Roy Y., Univ . of Alberta: 
Waugh Lake Metasedimentar y Complex , Northeastern 

A lberta, 196 0-61; M.Sc . thesis . 
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572. Wilkins , A. A., Univ. of Alberta: 
A Compositional Comparison of the Paddy and Cadotte 

Sandstnne s of Northwe stern Alberta , 196 0-61 ; 
M. Sc. the sis. 
A heavy mineral and thin section study of the 

miner.alogy of the Cadotte and Paddy members of the 
Peacè River formation. 

British Columbia 

573 . Carr , J . M., British Columbia Dept. of Mines and Petroleum 
Re sources: 

Further Studies of Guichon Batholith, Highland Valley 
Are a (Mainly of Porphyrie s), 1956 -6 0. 

574. Campbell, F. A. , Univ . of Alberta: 
Ice River Complex , British Columbia , 1959-61. 

575. Church , Neil B. , McMaster Univ.: 
Petrology ôf the Early Tertiary Midway Volcanic Rocks 

of South-Central British Columbia, 1959-61 ; 
M. Sc. the sis. 
Major and minor element composition, mineralogy, 

a nd stratigraphy of the Midway rocks are being studied by 
rapid analytical , fused glass , spectrochemical, X -ray, 
and field method s in an attempt to under stand their 
petrogenesis. 

576. Findlay , D. C. , Queen's Univ.: 
Pe tr ology of the Tulamee n Ultrabasic Complex , Yale 

District , B. C., 1959-62; Ph. D. thesis. 
This project is being carrie d out under the auspices 

of the Geological Survey of Canada, as part of a 
continuing study of ultrabasic rocks in Canada. The 
program inv.olves de t ailed mapping of the complex on a 
scale of 111 ~ 1000 1 along with laboratory studie s to 
determine mineralogical and chemical variations within 
the rocks of the complex. One aspect of the se studie s will 
be the investigation of the distribution pattern of platinum 
group metals. To date, mapping of most of the northern 
part of the intrusion has been completed. 

577. Hunt, Graham H. , Univ. of Alberta: 
P urcell Igneous Rocks , 1957-61; Ph.D. thesis. 

See Time of Intrusion of Purcell Sills, B. C. ; Geol. 
Soc . Amer., Program 1960 Annual Meeting (Abs t ract). 

578. McKechnie , N.D ., British Columbia Dept. Mines and Petroleum 
Re source s: 

Study of Ultrabasic Rocks in Mineralized Areas , B. C. , 1958-. 

579. Montgomer y, J.H., Univ. of British Columbia: 
The Copper Mountain Intrusions, British Columbia , 

1960-62 ; Ph.D. thesis. 

580. Nicholson , H.',P. , Univ. of British Columbia: 
Petrology of Burrard and Kitsilano Formations , British 

Columbia , 1960-61; M. Sc . thesis. 
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Manitoba 

581. Patter son, J. M. , Univ. of Manitoba: 
Regional Metamorphism of the Thompson - Moak Lake Area, 

Manitoba, 1957-62 ; Ph. D. thesis. 

582. Smith, D. L . , Univ. of Manitoba: 
Sedimentary P etr ology of the Stony Mountain Formation, 

Manitoba, 1960 -61; M. Sc . thesis. 

583. Tweedy, N., Univ. of Manitoba: 
An X- ray Study of Sorne P egmatite Minerals from Southeast 

Manitoba, 1959-61 ; M. Sc. thesis. 

584. Williams , H., Univ . of Toronto: 
A P etrographic Study of the Metamorphic Rocks of the 

Chis el Lake A re a , Manitoba, 1958-61; Ph. D. the sis. 
A study of the origin and relationships of the 

" quar tz - eye gran ite" in this area, and of the associated 
metan;iorphic sedimentary and igneous rocks, based on field 
work for Geological Survey of Canada . 

New Brunswick and Nova Scotia 

585. C lark, Georg e S. , Univ. of New Brunswick: 
Mineralogical Study of the Gabbroic Rocks of the 

St. Stephen Area of New B runswick, 1960-62 ; 
M. Sc. the sis. 

586. Cooper, Gordon E vans, Univ. of New Brunswick: 
P etrology and P etrography of the B enton Granitic Stock, 

1960 - 61; M.Sc. thesis . 

587. Gordon, Kenneth R. , Univ. of New Brunswick: 
D ev onian Granites of Northern Charlotte~ County, New 

B runswick, 1958-61; M. Sc . thesis. 

588. Keating, B. J., St. Francis Xav ier Univ . : 
Petrofabric Analysis of Mineralized Crystalline 

L ime stone from Lime Hill, Inv e rness County, 
Nov a Scotia, 1960-61. 

589. McNutt, James R . A., Univ. of New Brunswick: 
Nickel Bearing Gabbr o s of the Miramichi Area, N.B., 

1960-62 ; M. Sc. thesis. 

590. Nash, W . A ., Univ. of New B runswick: 
A Study of the Amphiboles in St. Stephen Gabbro, N.B., 

1959-61; M. Sc. thesis. 

591. Wilband, John Truax, Univ. of New Brunswi ck: 
Acid Volcanics of the Bourinot Group - Cape Breton, 

1960-62; M. Sc . the sis. 



- 76 -

Newfoundland and Labrador 

592. Gill, Frederick David, Univ. of Toronto: 
Petrography of Molybdenite Bearing Gneisses, Makkovik 

Area, Labrador, 1960-61; M.A. thesis. 
The investigation of a series of highly altered 

metasediments carrying disseminated molybdenite. 

59 3. Glaister, J . T.D. , Univ. of Toronto : 
A Comparative Petrographic Study of Basic Dykes from 

Aillik, Labrador , 1960-61 ; M . A. thesis. 
A description of the dykes and comparison of 

similar dykes in Sweden and Norway. 

594. Mullins , Jack, Memorial Univ. of Newfoundland: 
Geology of that Part of the Noel Paul River Area between 

T'ally Pond and Lake Ambrose, Central Newfoundland, 
with special Reference to Petrography , 1959 -61: 
M. Sc. the sis. 
Area consi sts of steeply dipping interbedded volcanic 

sedimentary rocks, supposedly of Ordovician age. A 
detailed petrographic study of the rock types is being made. 

Ontario 

595. Crufü, E. D., McMaster Univ.: 
Trace Eleme nt Study of the Sudbury Irruptive, 1959-; 

Ph. D. thesis. 
A stu dy of trace element distribution in relation to 

initial petrology and alteration processes. 

596. Hawley, J. E. , Wynne -Edwards , H . R ., and MacDonald , J.G., 
Qu een's Univ.: 

Granitic Rocks of the Grenville Sub-province, So,uth
eastern Ontario , 1959 -61. 
One hundred and twenty-five new analyses for major 

and trace elements of samples from about sixty granitic 
bodies are now complete, together with modes, norms 
and full petrographic descriptions. These rocks , and 
pr evi ously published analyses , fall into fou r major groups 
whic h are separable bath mineralogically and chemically. 
Zircon studies further emphasize this classification . The 
groups are characteristic of different regions. The data 
ar e being compared with Tuttle and Bowen's experimental 
stu die s of the hydrous granite system and preliminary 
work shows that two of the groups fall near the minimum 
melting composition of hydrous granite and another 
grou p lies near the thermal valley leading to this point 
from the binary Or -Ab minimum . 

597. Hodgkinson, J. M., Univ. of Manitoba: 
Metamorphic Petrology of the Kenora Area , Ontario , 

1960-61; M. Sc . thesis. 

598. Milne, V. G. , Univ. of Toronto: 
Petrography and Alteration of some Spodumene Pegmatites 

near Beardmore , Ontario , 1958-61 ; Ph.D. thesis. 
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A field and laboratory investigation of a number 
of lithium bearing pegmatites, in connection with field 
wor k for the Ont. Dept. of Mines. 

599. Moorhouse, W. W., Univ. of Toronto: 

600. 

601. 

602. 

603. 

604. 

605. 

Studies of Precambrian Sediments, 1950-, 
Studie s of the petrography, trace element 

composition, mineralogy and sedimentation features 
of the Animikie iron formations. See Gunflint Iron 
Range in the Vicinity of Port Arthur; Ont. Dept. of 
Mines, vol. LXIX, pt. 7, 1960. 

Robinson, G. D., Univ. of New Brunswick: 
Basic and Ultrabasic Rocks, Timmins District, Ontario, 

1960-; M. Sc. the sis. 

Rogers, D. P., Univ. of Toronto: 
A Petrographic Reconnaissance of Granitic Rocks in the 

Bi scotasing Are a, Ontario, 1959-6 O; M. A. the sis. 
Include s micrometric studie s of granites and 

granitic rocks, based on field work for the Ont. Dept. , 
of Mines. 

Watkinson, David H., McMaster Univ.: 
Petrology of the Ultramafic Rocks of the Quetico

Shebandowan Area, District of Thunder Bay, 
Ontario , 1960-61; M. Sc. thesis. 

Wynne-Edwards, H. R., and Hay, P . W., Queen's Univ.: 
Co -existing Cordierite and Gar net from the We stport Are a, 

Ontario, 1960-61 . 
Bulk chemical anal y sis and analyses of ferro

magne sian minerals are being used to investigate the 
factors controlling the stability of cor die rite with and 
without co - existing garnet in regional metamorphism. 
See Westport Map-area , Geol. Surv., Canada, Map 
Map 28 - 1959 with descriptive notes. 

Quebec 

Bar agar, W . R. A. , Geol. Surv. , Canada: 
Wakuach Lake Map-area, Que bec and Labrador, 1 inch 

to 4 miles, 1958-60 . 
Problems include history of development of Labrador 

geosyncline and its subsequent orogenic phase; anal y sis 
of structural cross - section through Labrador Trough; and 
delineation of zones of regional metamorphism. See 
Petrology of Basaltic Rocks of Labrador Trough, Geol. 
Soc. Amer. Bull. ,vol. 71, pp. 1589-1 644, 1960. 

Dean, R. S., McGill Univ .: 
The Shales of the St. Lawrence Lowland of Quebec, 1959-61; 

Ph.D. thesis. 

6 06, Gillain, P. R. , Mc Gill Univ. : 
Dyke s and Sills in the Canada Cernent Quarry, Montre al 

East, 1959-61; M. Sc. thesis. 
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607. Gold, D.P., McGill Univ.: 
Relationship between Limestones and the Alkaline 

Rocks of Oka and St. Hilaire, Quebec, 1959-61; 
Ph.D. thesis. 

608. Guy-Bray, J. V., McGill Univ.: 
Petrology of La Liever Are a, Roberval, Que bec, 1959-61; 

Ph. D. thesis. 

609. Hogarth, D . D., Univ. of Ottawa: 
Carbonate Rocks in the Meach Lake Area, Quebec, 

1959-61. 
A geochemical and petrographical study of rocks 

that are possibly carbonatites. Detailed geological 
mapping· was undertaken in the fall of 196 O. 

610. Perrault, Guy, and Schilling, J. G., Ecole Polytechnique: 
Petrography of the Oka Alkaline Intrusives, Quebec, 

1960-61. 
The main purpose of this work is to define mineral

ogically some of the alkaline intrusives in the neighbour -
hood of one of the columbium ore deposits. This 
petrographic work will serve as an introduction to other 
petrographic work on the alkaline intrusives. 

611. Pouliot, Gaston, McGill Univ. : 
Thermal History of the Monteregian Intrusives, Quebec, 

Based on a Study of the Feldspars, 1959-61; 
Ph. D. thesis. 

612. Reid, Arch. M., Univ. of Western Ontario: 
Petrology of the Mount Megantic Igneous Complex, 

Quebec, 1959-61; M. Sc. thesis. 

613. Robinson, R.E., Univ. of Toronto: 
The Molybdenite Occurrence at the Bain Property, 

Masham Township, Quebec, 1960-61; M.A. thesis. 
A petrographic study of a pegmatitic molybdenite 

occurrence. 

614. Smith, C. H., and MacGregor, I. D., Geol. Surv., Canada: 
Study of Mineralogical, Petrographical, and Chemical 

Variations in the Mount Albert Ultrabasic 
Intrusion, Quebec, 1957-60. 
The purpose is to test the chemical homogeneity of 

the intrusion and to set up techniques for the study of 
ultrabasic bodies. See Ultrabasic Intrusive Conditions 
Illustrated by the Mount Albert Ultrabasic Pluton , 
Gaspe, Quebec; Geol. Soc. America, Program 1960 
Annual Meetings, p. 210 (abstract). 

615. Vaughan, W. S., McGill Univ.: 
The Anorthosite at Oka, Quebec, 1959-61; M. Sc. the sis. 

616. Webber, G. R., McGill Univ.: 
Petrological-Geochemical Study of Mount Yamaska, 

Quebec, 1961-. 
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Saskatchewan 

617. Allan, J.F.S., Queen's Univ.: 

618. 

Geology of the Fay Mine, Eldorado, Sask. , 1959-61; 
M. Sc. thesis. 
A structural and petrological study of the orebody . 

Froese, Edgar, Queen's Univ.: 
Petrology and Metamorphic Geology of Wall-rocks at 

Coronation Mine, Saskatchewan, 1960-62; Ph.D. thesis. 
This forms part of a major project on the complete 

study of a minera! deposit initiated on the recommendation 
of the National Advi sory Committee on Re search in the 
Geological Sciences, with participation by several 
organizations including a number of Canadian Uni ver sitie s. 
The adjacent area was mapped on a scale of 400 feet to the 
inch, and sample s from the surface and from underground 
are being studied. Particular attention i s being paid to 
composition and propertie s of co-existing garnets and 
amphiboles and trace element distribution in rocks adjacent 
to ore. 

619. Kaufmann, W. L. M. , Univ. of Saskatchewan: 

620. 

621. 

622. 

623. 

The Mis sis sippian Ratcliff and Mid ale Bed s of Southeastern 
Saskatchewan, 1960-61; M. Sc. thesis. 
Detailed petrographic study of well cores from an 

are a south of the Weyburn-Midale oilfield s. 

Wardlaw, Norman C., Univ. of Saskatchewan: 
Evaporite and Carbonate Deposits of Saskatchewan, 196 0-65. 

A petrological and stratigraphie study of potash
bearing bed s and as sociated carbonate and related 
sediments of the Middle Devonian Prairie Evaporate 
formation in part of south central Saskatchewan. 

General Problems 

Chagnon, J. Y. , Mc Gill Univ. : 
Experimental Studies on the Growth of MineJ;"als in 

Sediments, 1969-61; M. Sc. thesis. 

Courville, S., Dawson, K. R., and Maxwell, J. A., Geol. 
Surv. , Canada: 

Rapid Fusion Technique for Determining Composition of Plagio
clase Feldspars, 1958-. 
To determine the loss of sodium and_ potassium in 

plagioclase feld spar glas ses and thus evaluate the accuracy 
of this technique in determining the composition of 
feldspars. See Identification of Plagioclase by Fusion 
Technique; Canadian Mineralogist, vol. 6, ·Pt. 3, 1959, 
pp. 390-394. 

Dawson, K. R., and Maxwell, J. A., Geol. Surv., Canada: 
Compilation of Canadian Rock and Mineral Analyses, 1957-. 

To collect, evaluate, and publish in appropriate form 
and at appropriate intervals all Geological Survey of 
Canada rock ,and minera! analyses and, if and when 
practicable, to expand this task to include all similar 
data from other sources. 
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624. Dawson, K. R., Geol. Surv. , Canada: 

625. 

Pe t rological Collections , 1957 - . 
The purpose is to obtain and maintain representative 

suites of rocks from all areas mapped by the Geological 
Survey for future petrological, geochemical, and other 
scientific studie s. 
Meteorite Collection, 1957- . 

The pür..pose is to catalogue , study, describe, and 
di splay the Geological Surve y meteorite collection. 

Dence, Michael R., Carleton Univ.: 
L i thology of Sorne Precambrian Conglomerates , 196 0-61 ; 

M . A . the sis . 
Various conglomerates from the Keewatin , Temiskaming , 

Huroni an , and Grenville terrains are being examined to find 
out if they have been deposited b y volcanic or water -borne 
processes. Particular emphasis is being placed on 
petrographic a nd chemical examination of the matrices. 
The possible stratigraphie and structural implications 
are being investigated . 

626. Dusing , Constantin , Mc Gill Univ . ; (Re search Associate ): 
Structural Investigations on Anorthosites and Related 

Rock s in the Grenville Province , 196 0 -6 _3. 
The application of petrofabric studies to the 

structure of the rocks of the Grenville province. 

627. Hacquebard, P. A ., Geol. Surv., Canada: 
R esearch on the P etrography and Spore Analysis of 

Coal, 1948- . 
Investrgations of the character and correlation of 

various coal seams in Nova Scotia and Western Canada 
such as will aid their development. See Geol. Surv. , 
Canada Bulletins 1 9 and 4 0 . 

628. Hutchison , W. W ., Univ. of Toronto: 
Conditions of Metamorphism of Certain Ro cks, 1959-61 ; 

P h . D. thesis. 
A study devoted chiefly to · decrepitation studies 

of metamorphic rocks and minerals. 

629. Irvine, T. N., McMaster Univ.: 

630. 

Mineralogical Stud ies of the Ultramafic Complex of 
Duke Island , Southeaste rn Alaska , 1959-61 . 

Kranck , E . H. , McGill Univ.: 
Ultrametamorphism . 

See Experimental Studies of Anatexis ; International 
Geol. Cong. , 21 Norden, 1960 , Pt. 16 , pp. 209-217 . 

631. Kretz, R ., Geol. Surv . , Canada: 
Geochemistry of Metamorphic and Pegmatitic Rocks , 

196 0 - . 
Studies in the Beaulieu-Yellowknife area of the 

Northwe st Territories, Flin Flon area of Manitoba and in 
the Grenville su.b:-,-province, to provide information on 
the geochemistry of metamorphic and pegmatitic rocks. 
It is hoped that t his will aid in understanding t heir genesis 
and history. See Distribution of Certain Elements Among 



632. 

633. 

634. 

635. 

636. 

637. 

638. 

639. 
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Coexisting Calcic Pyroxene s, Calcic Amphiboles and 
Biotit(;!s in Skarns, Geochim. et Cosmochim. Acta 
vol 2 0 , p . 16 1 - 1 9 1 , 1 9 6 0 . 

Mannard, G. W., McGill Univ.: 
Geology of the Sungida Kimberlite Pipes, Tanganyika, 

1959-62; Ph.D. thesis. 

Middleton, G. V., McMaster Univ.: 
Quantitative Petrology of Sandstones, 1957-63. 

The aim is to develop techniques for quantitative 
mineralogical, chemical and textural study of indurated 
sand stone s, and to study selected sand stone formations 
using the se techniques. Special attention will be paid 
to turbidite formations. See Petrography of Two 
Turbidite Formations (abstract); a paper read at the 
spring, 1960 Meeting of Soc. Econ. Mine.r.alogists and 
Palaeontologi sts. 

Moore, J. M. , Carleton Univ.: 
Application of Thermodynamic Principles to Metamorphism, 

1960-62. 
An investigation of compositional relationships among 

solid solutions (primarily Fe -Mg) in metamorphic rocks of 
pelitic composition by physical and chemical analytical 
method s in the light of physico-chemical models. 

Mulligan, R., Geol. Surv., Canada: 
Geological Study of the Lithium-beryllium Pegmatites 

of Canada, 1953-60. 
An investigation of the distribution, nature, age, 

and origin of the pegmatites and of the concentrations 
of lithium and beryllium minerals of possible economic 
importance contained in them. 

Papezik, V. S. , McGill Univ. : 
Trace Elements inAnorthosites, 1959-61; Ph.D. thesis. 

Reavely, G. H., Univ. of Western Ontario: 
Detrital and Detrital Forming Minerals in Palaeozoic 

and Precambrian Rocks, in Ontario and Parts of 
Quebec, 1959-62. 
Many Palaeozoic rocks contain detrital minerals 

derived from Precambrian terrains which may yteld 
information on their source. 

Reesor, J. E., Geol. Surv., Canada: 
Granitic Bodies of Canada, 1957-. 

The detailed mapping of repre sentative granitic 
bodies with special attention to providing comprehensive 
geological information concerning their scientific and 
economic aspects. 

Renault, Jacques, R., Univ. of Toronto: 
Studies of the Petrography of Molybdenite Deposits, 

1960-62. 
A series of molybdenite deposits will be studied 

in an attempt to correlate wall-rock alteration and neo -
mineralization with deposition of the molybdenite. 
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640. Rose, E. R., Geol. Surv., Canada: 
Investigation of Iron-titanium Bearing Anorthosite s, 

1958-. 
A study of mineralogy and petrology of iron-titanium 

bearing anorthosites and as sociated miner al deposits. See 
G eol. Surv., Canada Papers 60-11 and 61-7. 

641. Saull, V. A. , and Sang ster, D. F. , McGill Univ. : 
Enthalpy Changes in Metamprphic Reactions, 1953-62. 

642. Smith, C. H., Geol. Surv., Canada: 
Ultrabasic Intrusions of Canada, 1957 -. 

The detailed mapping of representative ultrabasic 
intrusions with special emphasis on their scientific and 
economic feature s. See Ultrabasic Intrusive Conditions 
Illustrated by the Mount Albert Ultrabasic Pluton, Gaspe, 
Quebec; Geol. Soc . America, Program 1960 Annual 
Meetings, p. 210 (abstract). 

643. Vincent, J. S., McGill Univ.: 

644. 

Studies in Rheomorphism , 1960-62; M. Sc. thesis. 

PLEISTOCENE AND GROUNDW ATER 

Alberta 

Bayrock, L . A. , Re search Council of Alberta: 
Pleistocene Mapping of Sheet 73D (Nat. Top. Sys. ), 

19 54 -61. 
The mapping of sheets 73D 1, 3, 4, 5, 6, 7, 8, 

9 , 10 , 11, 12, 13 , 14 , 15 and 16 has been completed. 
See Glacial Geology of the Alliance -Brownfield District, 
Prelim. Rept. (7 3D, 5, 6 , ) and Glacial Geology of the 
Galahad-Hardisty District , Prelim. Rept. (73D 11, 12), 
Research Council of Alberta. 

645. Eweida, Ahmed Farag, Univ. of Saskatchewan: 
An Aquifer Study of the Ponoka Are a, Alberta, 196 0 - 6 1; 

M. Sc. thesis. 

646. Garland, G. D., and Kanasewich, E., Univ. of Alberta: 
Studies of the Athabasca Glacier, 1959-61. 

The complete project include s drilling through 
the ice, seismic and gravity measurements, determination 
of flow rate of the ice, and ice tempe ratures. An M. Sc. 
the sis by Mr. Kanasewich deals with the gravity 
measurements over the ice and the determination of the 
shape of the glacier floor from the se measurements. 
Work is continuing on ic e temperature measurements 
with thermocouples set in deep holes through the glacier. 
Work on ice flow and seismic measurements are being 
done at the Univ. of B. C. The Alberta Research 
Council inve stigated cable -tool drilling of the ice, 
and produced 3 holes by this method. Other holes were 
hot-point drilled. As an addition to the gravity work over 
the glacier, Mr. Kanasewich extended the gravity survey 
of the southern portion of the Rocky Mountain Trench, from 
Cranbrook to the International border, and a paper on the 
interpretation for this area is in preparation. 
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64 7. Geophysic s Group at Univ. of British Columbia: 
Athabaska Glacier Project, 1959- . 

648. Jones, J.F., Research Council of Alberta: 
Geology and Groundwater Re sources, Peace River Di strict, 

Northwestern Alberta, 1960-61. 
Surficial Geology and Related Problems, Beaverlodge 

District, Alberta, 1960-61; M. Sc. the sis. 
See Groundwater Geology Beaver lodge District, 

Alberta, Preliminary Report, 59-2. 
Geology and Hydrology, Alluvial Ter races, Peace River 

District, Alberta , 1960-62. 
Relationship of Rainfall, Run-off, Evapo-transpiration 1 

etc. , to Groundwater Recharge and Dis charge in the 
Peace River District, Alberta, 196 0 -6 2. 

Permeability Studie s of Sorne Bedrock Aquife r s in the Peace 
River District, Alberta, 1960-. 

649. Kunkle, G., Re search Council of Alberta: 

650. 

Groundwate r Geology and Hydrology of Southeastern 
Alberta , 196 0-. 

Use of Baseflow Depletion Curve s in Determining 
Groundwater Use, 1960-61. 
Increase s in the rate of baseflow depletion may be 

directly related to increase s in groundwater use. 
Vertical Components of Groundwater Movement in Alberta, 

1960-61. 

Le Breton, E. Go rdon, Research Council of Alberta: 
Groundwater Geology of the Lloydminster Area, Alberta. 
Groundwater Geology of the Andrew Area, Alberta. 
Groundwater Geology of the Lamont Area, Alberta. 

Water supplies other than those for domestic purposes 
are difficult to locate. Unconsolidated deposits appear 
to be the only likely source for small municipal supplies 
of groundwater. 
Groundwater Geology of the Two Hills Area, Alberta. 

Results to date indicate the possibility of 
developing groundwater supplies for industrial purpose s. 
Municipal supplies are already obtained, and only locally 
where geologic factors are unfavourable are dome stic 
supplies of water difficult to obtain. 
Chemistry of Alberta Groundwaters. 

Examination of data so far indicate s much similarity 
in the chemistry of groundwaters in bedrock and drift 
aquifers. The most striking differences occur in the 
hardne ss and nitrate contents. Groundwater from bedrock 
aquifers is normally soft apart from an area extending from 
township 49 to the North Saskatchewan River and from the 
Alberta-Saskatchewan border to Rang e 8. The nitrate 
content in the water wells of the area appear s to be a 
direct re sult of faulty well completion practice s. This 
study emphasizes the principal that recharge is by local 
precipitation. In areas of recharge, the total mineralization 
of groundwater is lower, and in the sulphate chloride 
relationship , the former i s high and the latter i s low, 
whereas in discharge areas, the total mineralization is 
higher, the sulphate content is low and the chloride content 
is high. 
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651. Lennox, D. H., Re search Council of Alberta: 
Near -surface Geophysical Investigations, 1957 - . 

Seismic and earth resistivity sur:veys of selected 
areas in Alberta being carried out as part of the ground -
water exploration program. 
Earthquake Effects Observed in Alberta Wells, 1960-61. 

Includes a review of the records from automatic 
water -level recorder s throughout the province prompted by 
the observ ation, on a number of records, of the passage 
of shock wave s from the Montana earthquake of August , 
1959. 
Mechanical Drilling in the Athabasca Glacier , Alberta; 

1960-61. 
Investigation of the feasibility of cable -tool 

drilling. 

652. Meneley, W. A. , Research Council of Alberta: 
Hydrogeology of the Edmonton Formation at Stettle r, 

Alberta , 1957 -60. 
Part of a continuing investigation of permeabiltty 

v ariations in the Edmonton formation, and the long term 
evaluation of the effects of production on a typical 
Albe rta aquifer. 
The Elasticity of the Bearpaw Formation at Throne, 

Alberta, 1961 - . 

653. Me yboom, P. , R esearch Coun cil of Alberta: 
Groundwa ter Re s ources of Calgary and Vicinity , Alberta , 

1960-61. 
Ge ological and h y drological aspects of groundwater 

re s ou rces with special emphasi s on indu strial and 
m u nicipal potential. 
E stimating Groundwater Recharg e from Stream Hydrographs, 

1960. 
An attempt ha s been made t o deriv e a mathematical 

expression for river baseflow . Resu lts of mathematical 
analysis enable determinati on of the entities that make 
up the basic hydrologie equation; groundwater recharge = 
grou ndw ater di sc harge ± change in giCoundw ate r storage. 

654. Stalker , A . M ., Geol. Surv ., Can ada: 
F ernie Map-ar ea, East Half, 1 inch to 4 miles, 1959-60. 

Mapping of surfi cial deposits east of t he Rocky 
Mou ntains. 
Surficial Deposits of the Winderme re Map-ar e a (East 

Half), Alberta , 1 inch to 4 miles, 1960-61. 

655. Toth, J. , R esearc h Council of Alberta: 
Groundwater Resources in Red Dee r Rive r Drainage 

Basin, Alberta , 1960-62. 

656. Westgate , J ohn Arthu r, Univ. of Alberta: 
Pleistoc ene Geology of the Cypress Hills Region of South

eastern Albe rta , 1960-63 ; Ph. D. thesis. 
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British Columbia, Manitoba and Saskatchewan 

657. Charron, J., Geol. Surv. , Canada: 

658. 

659. 

660. 

661. 

662. 

663. 

664. 

665. 

666. 

667. 

Ground -water Survey of Red River B a sin , Manitoba, 1959-. 
See Geol. Surv . , Canada Paper 6 0 -22. 

Fulton, R. J., Geol. Surv., Canada (part time): 
Surficial Formations of the Nicola Map-area, British 

Columbia, 1 inch to 4 miles , 1960-61; Ph.D. thesis. 

Hall, D . D. and Kup sch, W. O., Univ . of Saskatchewan: 
Relation between Geophysics, Bedrock Geology, and 

Surficial Geology of Churchill: River Area, 
Saskatchewan, 1960-62 . 

Hall, S.E., Geol. Surv ., Canada: 
Reconnaissance Study of Groundwater of Souris River 

Basin, Southeastern Saskatchewan, 1958-59. 
See Geol. Surv. , Canada, Water Suppl y Paper No. 329. 

Halstead, E. C., Geol. Surv ., Canada: 
Groundwater Survey of East Coast of Vancouver Island 

between Nanaimo and Campbell River, 1959 -6 0. 

Johnston, G. H ., Division of Building Research , National 
Research Council: 

Kelsey Generating Station - Dyke Studies, 1958-. 
The study of dyke construction i n a sporadic area 

of permafrost at the Kelsey Generating Station of the 
Manitoba Hydro-Electric Board on the Nelson River in 
northern Manitoba . Observations of ground temperature, 
dyke movements and climate are being taken to follow the 
performance of the dyke s . 

Kupsch, W . O., Univ. of Saskatchewan: 
Palaeontology and Palaeoecology of Pleistocene and 

Postglacial Invertebrates in Sas katchewan, 1961-. 

Russell, G. A ., Univ. of Manitoba: 
Surficial Geology of the Winnipeg Are a, 196 0-62. 

Scott, J. S. , Geol. Surv. , Canada: 
Surficial Geology of Elbow, Hawarde n and OÜtlook Map-areas, 

Saskatchewan, 1 inch to 1 mile, 1958-60. 

Steeves, Margaret Wolfe and Maini, Jagmohan Singh, H., Univ. 
of Saskatchewan: 

A Palynological Analysis of Post-glacial Sediments from 
Three Bog s in Northern Saskatchewan, 196 0 - . 
An analysis of post-glacial deposits from Lac la 

Ronge, Cree Lake and Stoney Rapids for fossil pollen and 
spores. A reference collection of modern pollen of plants 
of Saskatchewan is being completed to aid in identification 
of these sporomorphs . The goal of this study is an 
interpretation of climatic and vegetational changes in the 
are a in glacial and post-glacial time s. 

Toth, A . M. , Geol. Surv. , Canada: 
Ground -water Survey of Saskatoon Area, Saskatchewan, 1959-. 

See Geol. Surv., Canada Paper 6 0-25. 
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New Brunswick, Newfoundland and Prince Edward Island 

668. Carr, P.A., Geol. Surv., Canada: 

669. 

670. 

671. 

Ground -water Survey of Moncton Are a, New Brunswick, 
1960-61. 

Frankel, L., Geol. Surv., Canada (part time): 
Mapping of the Surficial and Bedrock Formations of 

Prince Edward Island, 1 inch to 1 mile, 1953-61. 

Henderson, E. P., Geol. Surv., Canada: 
Reconnaissance Mapping of Glacial and Post-glacial 

Shorelines and Associated Deposits Along the 
Northeast Coast of Newfoundland between White 
Bay and Trinity Bay, 196 0 - . 

Lee H. A., Geol. Surv ., Canada: 
Surficial Formations of St. John River Valley from 

Edmund ston to Fredericton, 1 inch to 1 mile, 
1953-61. 
See Geol. Surv. , Canada Paper 34-1959. 

6 7 2. Laken, O. , Arc tic Institute of North America: 
Studie s of Glacial Geology and Geomorphology in the 

Northern Torngate Mountains, 1960-62; Ph. D . the sis, 
McGill Univ. 

Ontario 

6 73. Brandon, L . V., Geol. Surv., Canada: 
Groundwater Study of Ottawa-Hull Region, 

Ontario and Que bec, 1958-59. 
See Geol. Surv., Canada Paper 60-23. 

674. Caley, J .F., and Sanford , B. V., Geol. Surv., Canada: 
Studies of Drift Thicknes s and Bedrock Topography in 

Southern Ontario, 1948 - . 
The p u rpose is to determine by means of bore -hale 

data the pre-Pleistocene bedrock topography, and the 
drift thickness and to deduce the pre -glacial drainage 
and probable location of reservoirs of ground water. As 
the pre -Pleistocene topography may reflect the underlying 
structure of the bedrock, this knowledge will assist in the 
search for oil and natural gas. See Geol. Surv. , Canada 
Paper 55-20. 

6 7 5. Dell, Carol I. , Ontario Re search Foundation: 
Mineralogical Composition of Sand in Ontario ,,. :195:63--hL 

Sail samples from northern Ontario are being 
studied. See Method s of Study of Sand and Silt from 
Soils ; Canadian Mineralogist, vol. 6, Part 3, 
pp. 363-371 , 1959 and A Stud y of the Mineralogical 
Composition of Sand in Southern Ontario; Can. J. Soil 
Sei., vol. 39 , pp. 185-196 , 1959. 
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678. 

679. 

680. 

681. 

682. 
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Dell, Carol. I., and Chapman, L. J. , Ontar io Re search 
Foundation: 

A Revi sed Version of the Fir st Split of the Wisconsin 
Glacier in Southwestern Ontario, Resulting from 
Analyses of Calcite and Dolomite in Sand s, 1959-61. 

Gadd, N. R., Geol. Surv., Canada: 
Surficial Formations of the Ottawa Map-area, 1 inch to 

1 mile, 1956-61. 

Hoare, James, McMaster Univ.: 
Delineation of Glacial Lake Be aches in Wentworth County, 

Ontario, 1960 -6 1. 

Karrow, P. F., Ontario Dept. of Mines: 
Pleistocene Geology of the Brantford Area, Ontario, 1 inch 

to 1/2 mile, 1960. 

Lajtai, E. A., Univ. of Toronto: 
A Study of Pleistocene Sediment s along the University 

Subway Line, Toronto, Ontario, 1960-61; 
M. Ap. Sc. the sis . 

Mirynech, E., Geol. Surv., Canada: 
Surficial Geology of Trenton Map-ar ea , Ontario, 1 inch 

to 2 miles, 1960-61. 

Murphy, D. K., Univ. of Toronto: 
Littoral Drift Studie s of Scarborough Bluffs, 

1960-61; M.Ap. Sc . t he sis. 

683. Ostry, R., Univ. of Toronto: 

684. 

685. 

686. 

Mineralogical Studie s of Sorne Tills in Scarborough 
Township, Ontario , 1960-61; M.A. thesis. 

Packer, R. W., Univ. of Western Ontario: 
Repose Slopes of Pleistocene Material in Southweste:r;n 

Ontario, 1961-. 

Prest, V. K. , Geol. Surv. , Canada: 
Surficial Depo sits of Northwe stern Ontario (Road s to 

Re sources Project), 1960-61. 
Includes map-areas 42 M, 43 D, 52 N, 0, P, 53 A, B, C. 

Terasmae, J., Geol. Surv., Canada: 
Pleistocene Palynology and Stratigrap hy in the Area 

Between the Lower Great Lakes and James Bay, 
1956-60. 
A study of Pleistocene palynology from sample s of 

bog and lake deposits as an aid in determining the 
glacial history and correlating glacial deposits. See Geoi'. 
Surv., Canada Bulletins 46, 56. 
Surficial Geology of the Cornwall Map -are a, 1 inch to 

1 mile, 1959-60. 
See Geol. Surv . , Canada Paper 6 0-28. 
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Deglaciation and Post-glacial Events in Ontario, 
between Lake Erie and James Bay, 1956-62. 
An attempt to establish the chronological sequence 

of events in late é\,nd post-glacial time in Ontario by 
palynological studies, radiocarbon dating and strati
graphie observations. See A Palynological and 
Geological Study of Pleistocene Deposits in the James 
Bay Lowland , Geol. Surv., Canada, Bull. 62, 1960. 

Quebec 

687. Brandon, L. V. , Geol. Surv. , Canada: 
Groundwater Study of Ottawa- Hull Region, Ontario and 

Quebec, 1958-59. 
See Geol. Surv. , Canada Paper 6 0-23. 

688. Parry, J. T. , McGill Univ. : 
A Study of the Landforms and Surficial Deposits in the 

North River Valley, Que bec, 1960-63 ; Ph . D. the sis. 

689. Tremblay, J. J. L. , Geol. Surv., Canada: 
Ground-water Survey of St. Jean Map-area, Quebec, 

1955-61. 
Ground-water Survey of Vaudreuil Map-area, Quebec , 

1960-61. 

Yu kon and Northwest Territories 

69 0. Brandon, L. V. , Geol. Surv. , Canada: 
Ground·-water Geology of Permafrost Areas, Mackenzie 

District, N.W.T., 1960-. 
The purpose i s to provide information on ground -

water conditions in areas of permafrost. 

691. Chapman, L. J., Ontario Research Foundation and Brown, R. J. E., 
Division of Building Research, National Research 
Council: 

Evapotranspiration Studies - Norman Well s, Northwest 
Territories, 1953-. 
This field study of evapotranspi:r_ation i s being 

carried ou t by the staff of the Division of Building 
Re search, National Re search Council for the Ontario 
Re search Foundation under the direction of Mr. 
L. J. Chapman. 

692. Craig , B. G., Geol. Surv., Canada: 
Operation Coppermine, 1 inch to 8 miles, supported by 

helicopter, 1959 . 
Re connaissance mapping of ,surficial .formations. 

See Geol. Surv., C anada Paper 60-18. 
Reconnaissance Mapping of Surficial Formations of an 

Are a in the Northwe st Territorie s bounded by 
·Lat. 66° and thè Arctic Coast and the Western 
Boùndar·y 'of Keewatïn Distr.i ct East .to ibout Lo'ng. 
90° (Operâ.tion Back River), 1960. 
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Craig, B. G., Fyles, J. G., and Lee, H. A., Geol. Surv., Canada: 
Surficial Geology of Parts of Districts of Keewatin and 

Mackenzie, 1958-60 . 
See Geol. Surv. , Canada Paper 6 0-10. 

Hattersley-Smith, G., Weber, J. R., and Sagar, R. B., Defence 
Research Board: 

Lake Hazen Meteorology and Geophysics, 1957-60. 
See The Ablation Sea son on the Gilman Glacier, 

Northern Ellesmer e Island and Geophysical Studie s on 
Gilman Glacier, Northern Ellesmere Island; papers 
presented at the 12th Gen. assembly, I. U. G. G., 
Helsinki, 1960. 

Hughes, O. L., and McLeod, C. R., Geol. Surv., Canada: 
Surficial Geology of the Klondike, Yukon Territory, 1960-. 

To provide information on surficial formations, with 
special attention tà the conditions favouring placer deposits. 

Johnston, G. H., Division of Building Re search, National 
Re search Council. 

Observations at Inuvik, Northwe st Territorie s (new location 
of townsite of Aklavik), 1954-. 
Observations on the performance of various engineering 

facilitie s were continued by me ans of soil temperature and 
foundation movement measurements. Additional movement 
reference points were e stabli shed on a number of buildings. 
A precise level survey was run to tie in all major Bench 
Marks used for observations of foundation movemént and to 
evaluate the performance of these Bench Marks. Observations 
on the depth of thaw occurring under various soil conditions 
and vegetation cover re sulting from general construction 
activity were continued by means of ground temperature 
measurement. See The New Aklavik: Search for the Site; 
Journal Engineering Institute of Canada, vol. 43, No. 1, 
Januar y, 1960 ; see also Technical Paper No. 89, Division 
of Building Research (N. R. C. 5573) February, 1960. 

Mackay, J. R. , Univ. of British Columbia: 
Geomorphology of the Mackenzie Delta and Adjoining 

Areas, 1954-62. 
The work is being carr ied out for the Geographica:l 

Branch, Dept. of Mines and Technical Surveys, Ottawa. 
Field investigations have been carried out on the 
Mackenzie Delta and the unconsolidated deposits of the 
Liverpool Bay area. See Glacier !ce -Thrust Feature s of 
the Yukon Coast; Geographical Bull. No. 13, Ottawa, 
1959, pp. 5-21. 
Harmonie Analysis of Meandering in the Mackenzie River 

and Deltaic Channels, 1960-61. 
Fourier (harmonie) analysis, carried out with the 

aid of a high speed electronic computer, is being used to 
study meandering of the Mackenzie River. Variance spectra 
(a kind of Fourier anal y sis applied to autocor:i:-elation 
functions derived f om a series) analysis has been started 
for the distributary system of the Delta. 
Origin of Pingos and Oriented Lakes , Northwest 

Territories, 1954-62. 
Includes study of size, depth, and general type 

of lake in which pingos grow; quantitative treatment of 
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changes in climatic -permafrost regime as they effect 
pingo formation; and study of transverse wind theory of 
oriented lakes in Liverpool Bay and Baffin Island areas. 
The work is supported partly by the Geographical 
Branch, Mines and Technical Surveys, Ottawa . See 
Notes on Oriented Lakes of the Liverpool Bay Area, 
N. W. T . , Revue Canadienne de Geographie , vol. 10, 
1956, pp. 169-173. 

Owen, E. B., Geol. Surv . , Canada: 
Yukon Territory Dam Sites, 1959-60. 

Study of engineering geology of possible dam sites, 
mainly along the Yukon Rive r. 

Roots, E. F. (in charge), Pelletier, B. R. , Horn, D. R., 
(Submarine Geology), Roots, E. F., St-Onge, D. A., 
Arnold, K. ( Terrestrial Geology, Physiography, 
Glaciology), Hobson, G. D., Sanders, G . , Overton, A., 
Sobczak , L. , McConnell, K . (Geophysics), and 
Collin , A. E . (Oceanography), Dept. of Mines and 
Technical Surveys: 

Polar Continental Shelf Project - a continuing project 
initiated in 1958. 
A general geological and geophysical investigation 

of the continental sh-elf area of Arctic Canada, with 
associated studies of the islands, straits and sounds, 
the ocean waters, the continental slope and deeper 
crustal structures. The Project comprises teams of 
scientific specialists from the appropriate units of the 
Department of Mines and Technical Surveys (Geo-
logical Surveys, Geographical Branch, Dominion 
Observatory, and Surveys and Mapping Branch) and 
individual a spects of the programme are integrated with 
the country-wide programmes of that respective unit 
(e. g. the grav1ty researches form part of the overall 
gravity study of Canada, conducted by the Dominion 
Observatory). The ultimate aim is to obtain a thorough 
and balanced under standing of the geological and physical 
characteristic s of the region. 

Wagner, F. J. E., and Terasmae, J., Geol. Surv., Canada: 
Identification of Organic Remains from Off-shore 

Dredged Samples, 1960-. 
Identification of material collected by the 

Hydrographie Service from Exeter Bay, Baffin Island, 
to provide information about depth of occurrence and 
geographic distribution of recent species found in 
dredged sample s as an aid in interpretation of fos sil 
assemblages from Pleistocene deposits. 

General Problems 

Bozozuk, M., Division of Building Research, National Research 
Counci l : 

Swelling and Shrinkage ..:of Clay_s, 195·4_ . 
See Shrinking and Swelling of Two Canadian Clays; a 

paper prepared for pre sentation to the Fifth Conference 
of the International Society of Soil Mechanic s and 
Foundation Engineering, Paris , 1961. 
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Brink, V. C., and Mackay , J . R ., Univ . of British 
Columbia: 

Needle Ice, 1960-. 
A study of the effect of needle ice on fro st 

heaving and plants . 

Brown, R. J. E., Division of Building Research, National 
Research Council : 

Permafrost Distribution in Canada; P e rmafrost Boundary in 
Canada; Energy Exchange at Ground Surface in 
Relation to P e rmafrost Distribution, 1953 - . 
In addition to recording information on the occurrence 

of permafrost in Canada by direct observation, this project 
has now been directed towards an analysis of the various 
components of energy ex change at the earth' s surface as a 
me ans of improving the under standing of and the ability to 
predict the distribution and occurrence of permafrost. See 
Distribution of Permafrost and Its Relation to Air Temper -
ature in Canada and the U . S. S . R .; Arctic, vol. 13, No. 3, 
September, 1960 , pp. 163-177. 

Brown, J. C., McGill Univ .: 
The Deglaciation of the St . Lawrence Lowland, 1958 -62. 

Burn, K. N., Bozozuk, M. , Crawford, C.B., Eden, W. J., and 
Hamilton, J. J . , Division of Building Re search, 
National Re search Council: 

Geotechnical Propertie s of Eastern Marine Clay, 1951 - . 
Attempts are being made to collect and correlate 

geotechnical data on the Eastern Marine clay . Laboratory 
investigations includ e studie s of behav iour of the clays 
in triaxial and consolidation tests. Field work includes 
measurements of settlement of two heavy earth embankments 
and case record studies of landslides . See Influence of Rate 
of Strain of Effective Stresses in Sensitive Clay; Special 
Tech . Pub. No . 254, ASTM, 1960 , and Improved 
Determination of Preconsolidation Pr e ssure of a Sensitive 
Clay; Special Tech. Pub. No. 254, ASTM, 1960. 

Clark, T.H., and Elson, J.A., McGill Univ .: 
Formation of Ventifacts, 1958-61. 

David, P . P., McGill Univ .: 
A Study of Roundness of Windblown Sands from Hungary and 

the Canadian Plains, 1960-62; M. Sc . thesis. 

Dreimanis, A. , Univ . of Western Ontario : 
Quantitative Carbonate Determinations in Till Matrix, 

1950-61. 
The amount of dolomite is determined separately from 

the amount of calcite, by difference in the rate of reaction 
of the se minerals with 20 per cent hydrochloric acid. 
The Chittick gasomet!ric apparatus is used for measuring the 
volume of COz evolved. This rapid and simple method makes 
it possible to analyze great numbers of samples. In some 
areas the results of such analyses have assisted in disting -
ui s-hing tills of diffe:r'. ent glaëier s,·. qifferent lobes, : ~ven ; 
different moraines of one lobe, and dif±'erent stratigraphie 
horizon s. 
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Stratigraphie Correlations of Glacial Deposits in the 
Region between Lake Huron and St. Lawrence 
Lowland, 1953-65. 
See Pre -clas sic al Wisconsin in the Eastern Portion 

of the Great Lake s Region, North America; International 
Geol. Cong., 21 Norden, 1960, pt. IV, pp. 108-119. 

709. Elson, J. A., Yong, R., and Frenkel, O. J., McGill Univ.: 
The Effect of Chemical Additives on the Permeability 

of Soils, 1960-61. 
The spacing of oriented, purified clay particle s 

is controlled in a specially built permeameter through 
which flow under pressure can be induced either parallel 
or perpendicular to the particles. Rates of flow and 
chemical changes in the water can be measured under 
various pressures. 

710. Frenkel, 0 . J., McGill Univ.: 
The Flow of Water and Ions Through Clays, 1959-61; 

M. Sc. the sis. 

711. Hutcheon, N.B., Gold, L. W., and Penner, E., Division of 
Building Re search, National Re search Council: 

Grou nd Temperature s and Frost Action, 1948-. 
See Use of Waste Sulphide Liquor to Reduce Frost 

Heaving in Soils; Transactions, Engineering Institute of 
Canada , vol. 3, No. 4, December 1959, pp. 107-109. 

712. Klassen, R. W., and Taylor , R. S., Univ. of Alberta: 

713. 

714. 

715. 

716. 

717. 

Photogeologic . Comparitive Study of Areas Designated as 
Ground Moraine, 1959-60. 
See A Photogeologic Study of Selected Ground Moraine 

Areas: Surface Features and Their Significance: 
unpublished M. Sc. the sis by R. W. Klas sen, Univ. of 
Alberta. 

Kup sch, W. O. , Univ. of Saskatchewan: 
Early Postglacial Ground Wind Circulation as Determined 

from Anchored Dunes in North America, 1960-62. 

MacFarlane , Ivan C., Division of Building Research, National 
Re search Council: 

Muskeg Re search, 1954- . 
See Evaluation of Road Performance over Muskeg in 

Ontario; Canadian Good Roads Association, Proceedings, 
40th Convention, September 1959, pp. 396-405. 

Mackay, J.R., and Mathews, W. H., Univ. of British Columbia: 
Snow Creep and Its Influence on Soil Movement, 1958- . 

Meyboom, P., Research Council of Alberta: 
The Role of Groundwater in Landslides, 1959-61. 

Mathews, W . H., and Morrison, B. L., Univ. of British Columbia: 
Statistical Analysis of Discharge of a Glacial Stream, 

1959-60. 
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718. Riddell, John E., Carleton Univ.: 
General Studies of Distribution of Heavy Metals 

in Glacial Soils of Canada, 1957-. 
Distribution of Copper in Soils of Allumette Island, 

Quebec, 1959-60. 

719. Taylor, R. S., Univ. of Alberta: 
Pleistocene History of Western Canada, 1956-. 

Current works is on the phenomena of deleveling 
associated with the drainage of western Pleistocene 
lakes. See Sorne Pleistocene Lakes of Northern All:;>erta 
and Ad jacent Areas {revised); J. Alberta Soc. Petrol. 
Geol., vol. 8, No. 6, pp. 167-185, 1960. 

SEDIMENTATION 

720. Baadsgaard , H., Steen, G., Stauffer, M., and Evans, C., Univ. 
of Alberta: 

Use of Absolute Dating in Provenance Studies and in 
Delineating Metamorphic Events, 1959-. 
The investigation involves such problems as the effect 

of sedimentary transport, diagenesi s, and metamorphism on 
the radioactive systems. It is hoped that measurement of 
daughtèr -parent ratios will pr9vide evidence of environment, 
and history of the materials concerned. See Potassium
Argon Age of Biotites from Cordilleran Granites of Central 
British Columbia; Bull. Geol. Soc. Amer., vo~. 72, No. 5, 
196 l , pp. 6 8 9 - 7 0 2. 

721. Brueckner, W.D., Memorial Univ. of Newfoundland: 
Carbonate Content of some Recent Sediments and its 

Variation with Grain Size, 1959-61. 
Carbonate containing unconsolidated sedi;ments of 

various origins {beach and shelf, stream and river, moraine 
and glaciofluvial outwash) are divided into size fractions, 
and the carbonate content of the fractions is determined. 
It is hoped to find relationships between the carbonate 
distribution and the environment of deposition. 

7 22. Candy, G., Shaw, D. M., and Middleton, G. V., McMaster Univ.: 
Geochemistry of Shales, 1960-. 

A trace element study of Silurian shale s in the 
Niagara peninsula in relation to sedimentary environment. 

7 23. Carrigy, M. A., Re search Col.lncil of Alberta: 
Sedimentary Petrology of the McMurray Formation 

(Athabasca Oil Sands), 1957-. 
See<I'he Athabasca Oil Sands; Oil Fields of Alberta, 

published by the Alberta Soc. of Pet. G eol . 

724. David, P. P., McGill Univ.: 
A Study of Roundness of Windblown Sands from Hungary and 

the Canadian Plains, 1960-62 ; M. Sc. the sis. 

725. Dean, R. S., McGill Univ.: 
The Shale s of the St. Lawrence Lowland of Que bec, 1959-61; 

Ph. D. thesis. 
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726. Dineley, David, L., Univ. of Ottawa: 
Stratigraphy, Palaeontology and Sedimentology of Devonian 

Continental Formations, 1960-. 
This project is a continuation of studies carried out 

on similar formations in Europe and Spitsbergen during 
the last 10 years. New techniques of vertebrate fossil 
preparation are to be employed. 

7 2 7. Forgeron, F. , Carleton Univ. : 
Sedimentation in the Bay of Fundy, 1959-61; 

M. Sc. the sis. 

728. Halferdahl, L. B., Research Council of Alberta: 
Alluvial Deposits in Alberta with Special Emphasis on 

Heavy Minerals, 1957-. 
The bulk of the heavy minerals pre sently being 

transported in rivers in Alberta consist of siderite, garnet, 
magnetite, and ilmenite. In certain parts of some rivers 
intere sting amounts of go"ld have been found. 

729. Jones, H. Llewelyn, Saskatchewan Dept. of Mineral Resources: 
The Viking Formation in West-central Saskatchewan, 

1959-61. 
Involves the study of the stratigraphy, structure, 

conditions of deposition, and economic considerations 
of the Lower Cretaceous Viking formation in this area. 

730. Kent , Donald M. J., Univ. of Alberta: 
Stratigraphy and Sedimentation of the Upper Devonian 

Nisku and Duperow Formations of Southern 
Saskatchewan, 1960-62 ; Ph.D. thesis. 
It is hoped that by detailed study of the stratigraphy 

and sedimentation of this area, stratigraphie hydrocarbon 
trap s may be outlined. A new stratigraphie tool, 
pseudochitinous microfossils called Tasmanites, are 
being used as an aid in unraveling the stratigraphy of the 
area under study. See Preliminary Report on Stratigraphy 
of the Upper Devonian Nisku and Duperow Formation, South
western Saskatchewan: Saskatchewan Dept. of Mineral 
Re sources (in press). 

7 31. Kick, J.F. , Univ. of Toronto: 
An Analysis of the Bottom Sediments of Lake Erie, 

Ont ario , 1960-61 ; M.A. thesis. 

732. Fyson , W.K. , Saskatchewan Dept. of Mineral Resources: 
Deadwood and Winnipeg Stratigraphy in Southwe st 

Saskatchewan, 196 0-61. 
A study of the sedimentation and correlations 

within the Cambra- Ora·ovi:cianrèln-thrs nïrsoùthwa:st 
Saskatchewan. 

733. Lajoie, J., McGill Univ.: 
Origin of the Val Brillant and Sayabec Formation, Quebec, 

1959-61; M. Sc. thesis. 
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734. Lajtai, E. A., Univ . of Toronto: 

A Study of Plei stocene Sediment s along the University 
Subway Line, Toronto , Ontario, 1960-61; 
M. Ap. Sc . thesis. 

735. Lawson, David Edward, Univ. of New Brunswick: 

736 . 

7 37. 

738. 

7 39. 

740. 

741. 

742. 

Sorne Aspects of the Carboniferous Sediments of the 
Moncton Basin, New Brunswick, 1960-62; M. Sc . the sis. 

Lerbekmo, John F . , Univ . of Alberta: 
Petrology of the Bell y River, Edmonton, and Brazeau 

Formations of the Alberta Foothills, 195 7 -6 1. 
A detailed study of the mineralogy is being undertaken 

with the hope of correlating the se continental formations, 
and of differentiating possible source areas. 

Lewis, C. F.M. , Univ. of Toronto: 
Determination of Lake Bottom Sediments from Echo Sounder 

Profiles , 1960-62; M . A . thesis. 

Lilly, Hugh D. , Memorial Univ . of Newfoundland: 
Cambrian-Ordov ician Sedimentation in Newfoundland , 

195 9 -6 1; M. Sc. the sis . 
An attempt to outline the relationships between the 

Cambrian and Ordovician in the area between Bonne Bay 
and the Humber Riv er. T h e problem of major facies 
changes along with structural relationships is little understood 
and an attempt w ill be mad e to salve some of the se problems 
on the basis of detai l ed work in the Goose Arm area of the 
Bay of Islands . 

Mathews, W. H., a n d Morrison, B. L. , Univ. of British Columbia: 
Statistical Analysis of Di s charge of a Glacial Stream, 

1959-60. 

Mathews , W . H . , Univ. of British Columbia , and Shepard, F. P., 
Scripps Inst. of Oceanography: 

Sedimentation of the Frase r Riv er Delta , British Columbia, 
1958-61. 

Middleton, G . V ., M c Master Univ. : 
Quantitat i v e Pe trology of Sandstones, 1957-63. 

The aim is to de v elop techniques for quantitative 
mineralogical , chemical and textural study of indurated 
sand stone s, and to study selecte d sand stone formations 
using the se techniques . Special attention will be paid to 
turbidite formations. Se e Petrography of Two Turbidite 
Formations (abstract); a paper read at the spring 196 0 
Meeting of Soc . Econ. Mineralogists and Palaeontologists. 

Moorhouse, W. W. , Univ . of Toronto: 
Studies of Precambrian Sediments , 1950- . 

Studies of the petrography , trace element composition, 
mineralogy and sedimentation features of the Animikie iron 
formations . Se e Gunflint Iron Range in the Vicinity of 
Port Arthur; Ont. Dept. of Mines , vol. LXIX, pt. 7, 1960. 
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Oliver, T. A. , Univ . of Alberta: 

Petrography and Depositional Environments of the Basal 
Cretaceous Clastics of the Southwestern Canadian 
Sedimentary Basin, 1961- . 

Murphy , D. K., Univ . of Toronto: 
Littoral Drift Studie s of Scarborough Bluffs, 

1960-61; M.Ap . Sc. thesis . 

Pugh, D, C. , Geol. Surv., Canada: 
Subsurface Study of the Pennsylvanian and/ or Permian, 

Triassic, and Jurassic Formations in Northern 
British Columbia, 1954-60 . 
To correlate, de scribe, and determine facies changes 

of Pennsylvanian-Permian, Triassic, and Jurassic formations 
by study of sample s, core s, and electric and radioactivity 
log s of oil and gas wells. See Geol. Surv . , Canada Paper 
60-1. 
Insoluble Residues, Devonian Carbonate Rocks of Western 

Canada , 1959- . 
It is hoped this study will contribute to an under -

standing of the source and conditions of deposition of the 
rocks and the conditions favouring formation of reefs and 
organic carbonates. 

Reavely, G. H ., Univ. of Western Ontario: 
Detrital and Det rital Forming Minerals in Palaeozoic 

and Precambrian Rocks, in Ontario and P arts of 
Quebec, 1959-62. 
Many Palaeozoic rocks contain detrital mineré\.ls 

derived from Precambrian terrains which may yield 
information on their source. 

Scott , Darcy L., Univ . of British Columbia: 
Stratigraphy and Palaeogeography of the Etherington and 

Rocky Mountain Formations in the Southern Alberta 
Rocky Mountains, 1959-63; Ph.D. thesis. 
This project will include a detailed petrographic 

examination of many stratigraphie sections of uppermost 
Palaeozoic sediments in the southern Alberta Rocky 
Mountains. 

Stott , D . F. , Geol. Surv. , Canada: 
Cretaceous Stratigraphy between Smoky and Pine Rivers , 

Rocky Mountain Foothills, Alberta and British 
Columbia, 1958-61. 
Stratigraphie studies of the Upper Cretaceous 

Smoky git"oUp have been dir e cted to the pronounced facies 
changes from marine to transitional sediments and to 
cor relations 6±:: 'the se bed s .. wi'th; the type Smol<r se<Zt'ion 
and Alberta group of the Alberta Foothills. In the Fort 
St. John Group, the relation of the flora to the Lower 
Cretaceous Blairmore -Luscar flora and its relation to 
dated marine rocks are being inve stigated. The 
lithology of the rocks is being studied in detail to 
determine environments of deposition, their 
potentialitie s as sources of oil and gas and suitability 
as re servoir s. 
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749. Roots 1 E. F. (in charge), Pelletier, B. R. , Horn, D. R., 

750. 

751. 

752. 

753. 

(Submarine Geology ), Roots, E. F., St-Onge, D. A., 
Arnold, K. ( Terre strial Geology, Physiog;raphy, 
Glaciology), Hobson , G. D., Sanders, G., Overton, A., 
Sobczak, L., McConnell, K. (Geophysics), and 
Collin, A. E. (Oceanography), Dept. of Mines and 
Technical Surveys: 

Polar Continental Shelf Project - a continuing project 
initiated in 1958 . 
A general geological and geophysical investigation 

of the continental shelf area of Arctic Canada, with 
associated studies of the islands, straits and sounds, 
the ocean waters, the continental slope and deeper crustal 
structures . The Project comprises teams of scientific 
specialists from the appropriate units of the Department 
of Mines and Technical Surveys (Geological Survey, 
Geographical Branch, Dominion Observatory, and Surveys 
and Mapping Branch) and individual aspects of the programme 
are integrated with the country-wide programmes of that 
respective unit (e. g. the gravity re searche s form part of 
the overall gravity study of Canada , conducted by the 
Dominion Observatory). The ultimate aim is to obtain a 
thorough and balanced understand ing of the geological and 
physical characteristic.s o'f ' the r-egic,n. 

Smith, D. L. , Univ. of Manitoba: 
Sedimentary Petrology of the Stony Mountain Formation, 

Manitoba, 1960-61 ; M. Sc . thesis. 

Wardlaw, N. C., Univ. of Saskatchewan: 
Evaporite and Carbonate Deposits of Saskatchewan, 1961 - . 

Wilkins , A. A. , Univ. of Alberta: 
A Compo sitional Comparison of the Paddy and Cadotte 

Sand stones of Northwestern Alberta, 1960-61; 
M. Sc. the sis. 
A heavy mineral and thin section study of the 

mineralogy of the Cadotte and Paddy member s of the 
Peace River formation. 

STRATIGRAPHY AND PALAEONTOLOGY 

Precambrian 

Burwash, R . A ., Peterman Z. E ., and Baadsgaard, H., Univ. 
of Alberta : 

Subsurface Precambrian of We stern Canada, 1950 -61. 
See Pre -Beltian Basement in Southern Alberta and 

Adjacent British Columbia ; Geol. Soc. Amer ., Annual 
Meeting , November 1959 (Abstract). 

754. Charlesworth, H. A. K., Univ. of Alberta: 
Stratigraphy, Structure and Metamorphism of Old Fort 

Point Formation in Meadow Creek Anticlinorium, 
Jasper, Alberta , 1961 - . 
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Charlesworth, H. A. K., Evans, C. R., and Stauffer, M. R., Univ. 
of Alberta: 

Structure and Stratigraphy of Precambrian Rocks in the 
Rocky Mountains, 1959-. 
See Precambrian Rocks in the Vicinity of Jasper, 

Alberta: Edmonton Geol. Soc. , 2nd Annual Field 
ConferenceGuidebook, pp. 11-18, 1960 . 

Frarey, M. J ., Geol. Surv., Canada: 
Wakwekobi Map -are a, Ontario, 1 inch to 1 mile, 

1959-63. 
Part of a program of revi sion and extension of 

earlier mapping in the'briginal" Huronian area, with 
emphasis on Huronian stratigraphy and structure. 

McGlynn, J. C. , Geol. Surv., Canada: 
Regional Correlation of the Northwest Canadian Shield, 

196 0-. 
The purpose is to provide data for better correlation 

of Precambrian rocks in the northwe st Canadian Shield 
by studying key are as . 

Cambrian to.. Silurian 

Aitken, J. D. , Geol. Surv., Canada: 
Subsurface pre-Devonian, Northwest Territories, 1960-62. 

The establishment of mappable subsurface units 
and where possible, relation of the se to named and 
de scribed surface units; construction of one or more 
regional stratigraphie cross - sections. 

Brueckner , W. D., Memorial Univ. of Newfoundland: 
Cambrian Rocks of Western St. Mary 1 s Bay Are a, Avalon 

Peninsula, Nfld . , 1961 - . 

Burk, C. F. , Geol. Surv., Canada: 
A Regional Study of the Silurian Stratigraphy of Gaspe 

Peninsula, Quebec, 1957-59; Ph.D. thesis, 
Northwest Univ. 
Involves the correlation of Silurian sections from 

almost all outcrop areas in Gaspe Peninsula. The 
emphasis is on the nature and distribution of lithologies, 
but significant conclusions are drawn on time - stratigraphie 
ranges of certain Siluro -Devonian fossils. See Lithofacie s 
Maps, Map 20; John Wiley and Sons, (1960). 

Copeland, M. J. , Geol. Surv. , Canada: 
Palaeontology and Stratigrc:.phic Distribution of Ostracod s 

from the Stone hou se Formation, Nova Scotia, 195 9-6 0. 

Fyson, W. K. , Saskatchewan Dept. of Mineral Re sources: 
Deadwood and Winnipeg Stratigraphy in Southwest 

Saskatchewan, 1960-61. 
A study of the sédimentation and correlations within 

the Cambro-Ordovician clastics of southwest Saskatchewan. 
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763. Greggs, Robert G., Univ. of British Columbia: 
Upper Cambria n of Southern Canadian Rocky Mountains, 

1958 - 6 1; P h. D. thesis. 

76 4 . Hofmann, H .J., McGill Univ.: 
Chazy Group in the St. L awrence Lowland, 1959 - 6 1; 

Ph . D . thesis. 

765. Kerr , James Willia m, Queen 1 s Univ.: 
Cambrian Trilobite. and Cambria n Stra t igraphy, 196 0-. 

766. La joi e, J. , Mc Gill Ur~iv. : 
Origin of the Val Brillant and Sayabec Formation , Quebec, 

1959-6 1; M . Sc. the is. 

767. Li lly, Hugh D ., Memorial Univ. of Newfound land: 
Cambrian Ordovicia n Sedimentation in Newfoundland, 

1959 - 6 1; M. Sc. the sis. 
A n a ttempt to outline the relationships between the 

Cambrian and Or dovician in the area between Bonne Bay and 
the Humber R iver. The problem of major facies changes 
along with structural relationships is little unde rst ood 
a nd an a ttempt v.ill be made t o salve some of the se problems 
on the basis of detailed w ork in the Goose Arm ar e a of the 
Bay of Island . 

768. Norford, B . S. , Geol. Surv., Canada: 
L ate Ordovician and Silurian F auna Study of Southern 

British Columbia , 1960 - . 
A stu dy of past collections m a de from the Beave r -

foot a nd Bri sco units of the southern Rocky Mountai n s . 
This study will a llow revi sio n of taxonomi e nomenclatu r e 
a nd will l a y the grou ndwark for future collecting a nd 
stratigraphie a n a lysis. 
Cirrus Mountain " Halysites" B ed"", Banff National Park, 

A lberta, 196 0 . 
A ection measured a t Cirrus Mountain in 196 0 spans 

the interval between the Cairn and Mount Wilson formations. 
Si licified fossils suggest an Ordovician ag e for the sub
Devonian rocks rather tha n Silurian as sugg e sted by man y 
past workers . 

769. Smith, D. L ., Uni v. of Manitoba: 
Sedimentary P etrology of the Stony Mountain Formation, 

Manitoba , 1960 - 61; M. Sc. the sis. 

Dev onian to P ermia n 

770. Bai rd, D. M. , Univ . of Ottawa: 
Carboniferous St rata of Newfoundland, 1957-6 1. 

771. B elyea, H . R ., and Norris, A. W ., Ge ol. Surv., Can a d a : 
Middle Devonian Nomenclature a nd C orrelations, Southe rn 

Northwest T erritories, Alberta, a nd Briti sh Columbia, 
1959 -61. 
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772. Benson, D. G., Geol. Surv., Canada: 
Geology of the Hopewell Map -area, Nova Scotia, 

1 inch to 1 mile, 1960-61. 
Special attention will be given to the Carboniferous 

stratigraphy. 

773. Christopher, James E., Saskatchewan Dept. of Mineral 
Resources: 

The Three Forks Group of Saskatchewan, 1959-61. 
A regional subsurface stratigraphie study of upper -

most Devonian and Kinderhookian formations of 
Saskatchewan. The term Three Forks group for three 
formations is proposed, beginning with the oldest -
Torquay (new name), Big Valley and Bakken. The 
Three Forks group is correlated with the type 
outcropping of the Three Forks formation of 
Montana as defined by A. C. Peale, 1893. 

774. Danner, Wilbert R . , Univ. of British Columbia: 
Palaeontology and Str.atigraphy of the Chilliwack, 

Cache Creek and Sicker Groups of Southwestern 
British Columbia, 1957-. 

775. . Dineley , David L. , Univ . of Ottawa: 
Stratigraphy, Palaeontology and Sedimentology of 

Devonian Continental Formations, 196 0 - . 
This project is a continuation of studies carried 

out on similar formations in Europe and Spitsbergen 
during the last 10 years. New techniques of 
vertebrate fos sil prepa ration are to be employed. 

776. Hamilton, J .B. , New Brunswick Dept. of Lands and Mines: 
Correlation of Pennsylvanian Rocks of Eastern New 

Brunswick by Palynological Method s, 1958-61; 
M. Sc. the sis, Univ. of New Brunswick. 

777. Kaufmann, W. L . M., Univ. of Saskatchewan: 
The Mississippian Ratcliffe and Midale Beds of South

eastern Saskatchewan, 1960-61; M. Sc. the sis. 
A detailed petrographic study of well core s from 

an ar ea sou th of the W eyburn - Mid ale oi1field s. 

77 8. Kent , Donald M. J. , Univ. of Alberta: 
Stratigraphy and Sedimentation of the Upper Devonian 

Nisku and Duperow Formations of Southern 
Saskatchewan, 1960-62; Ph.D. thesis. 
It is hop e d that by a detailed study of the 

stratigraphy and sedimentation of this area, stratigraphie 
hydrocarbon trap:s may be outlined. A new 
stratigraphie tool, pseudochitinous microfossils called 
Tasmanite s, are being used as an aid in unraveling the 
stratigraphy of the area under study. See Preliminary 
Report on Stratigraphy of the Upper Devonian Nisku 
and Duperow Formation, Southwe stern Saskatchewan; 
Saskatchewan Dept. of Mineral Re sources (in press). 

779. Kirmani; Khalil-Ullah, Univ. of Alberta: 
D etailed Study of Duhamel Reef, 1960-61; M. Sc. thesis. 



780. 

781. 

782. 

783. 

784 . 

785. 

786. 

787. 

788. 
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Lane, David M. , Saskatchewan D ept. of Miner al Re sources: 
The Souris River Formation, Southe rn Saskatchewan, 

196 0 -6 1. 

Law son, David Edward, Univ. of New Brun swick: 
Sorne Aspects of the Carboniferous Sediments of the Moncton 

Basin, 1960-62; M. Sc. the sis. 

MacKenzie, W. S., Univ. of Toronto: 
Petrographic Studie s of a Devonian "Re ef" 1n Jasper Park, 

Alberta, 1959-61; M.A. thesis. 

MacLeod, Kenneth Arnold , Univ. of New Brunswick: 
Lower Windsor Rocks near Lake Ain s lie, Cape Breton, 

1960-62 ; M. Sc. thesis. 

McGregor, D. C ., Geol. Surv., Canada, G re ggs, R. D., Shell 
Oil Co. of Canada , Rouse, G. E., Univ. of British 
Columbia: 

Description and Evaluation of Plant Mega- and Microfossils 
from the Type Section of the Ghost River Formation 
of Alberta , 196 0-6 1. 
A reassessment of the type section of the Ghost River 

formation in the light of récent stratigraphie and 
palaeontological di scoverie s. 

McKennitt, B. B., Univ. of Manitoba: 
Stratigraphy of the Elk Point Group (Devonian), Manitoba, 

1959-60; M. Sc. thesis . 

McLaren , D. J., Geol. Surv., Canada: 
Monograph of the Camarotoechiid Brachiopod s of the Middle 

and Early Upper Devonian of Western Canada, 1959-60. 
Include s description of the genera and specie s of 

this family of rhynchonellids from Western Canada and 
study of their use for detailed and accurate long-range 
correlation. 
Rugose Corals of Middle Devonian of Great Slave Lake, 

Northwest Territories, 1960- . 
To describe and figure corals c o llected dUring 

'Operation Mackenzie I and from earlier Survey collections 
from Middle D evonian rocks of Great Slave Lake, with the 
objective of correlating within the area and with the 
Middle Devonian of the Mackenzie Valley . 

McLaren, D. J ., and Belyea, H . R. , Geol. Surv., Canada: 
Upper Devonian Nomenclature and Co r relations, Northwe st 

Territorie s Alberta and British Columbia, 1960-61. 
The purpose i s to develop a nomenclature covering 

the correlation of the Upper Mackenzie outcrop areas with 
the subsurface to the south. 

McLaren , D. J., and Norris, A. W ., Geol. Surv., Canada: 
Age and Fauna of a late Middle Devonian Reef on Horn 

Plateau, Northwe st Territorie s, 1960-61. 
The description of an unusual fauna as sociated with 

a reef deve loped in the Middle Devonian rocks of the Horn 
Plateau. The faunal assemblage should lead to an exact 
dating of the formation. Collection was made on 'Operation 
Mackenzie 1 • 
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Illustration of Fos sils from Devonian of Alberta and 
Upper Mackenzie Region, Northwe st Territorie s, 
1960-61. 
The fauna of each major formation will be illustrated 

in a series of plates with detailed legend describing horizon 
and locality of each specimen. 

789. Procter, R. M., Geol. Surv., Canada: 
Subsurface Study of the Mississippian, Pennsylvanian and 

Permian Systems of Northeastern British Columbia, 
1960-62. 
A study of data obtained from wells drilled for oil 

and gas, the description and interpretation of the geol
ogical features of each system, and the preparation of 
cross -sections to show correlations of adjacent areas. 

79 0. • Scott, Darcy L., Uniy. of British Columbia: 
Stratig raphy and Palaeogeography of the Etherington and 

Rocky Mountain Formations in the Southern Alberta 
Rocky Mountains, 1959-63; Ph.D. thesis. 
This project will include a detailed petrographic 

examination of many stratigraphie sections of uppermost 
Palaeozoic. sediments in t he southern Alberta Rocky 
Mountains. 

791. Smith, Clyde, Univ. of British Columbia : 
Stratigraphy of the Pennsylvanian System of Northwe stern 

Washington, 1960-61; M. Sc. thesis. 
Project spensored in part by Washington State Div. 

of Mines and Geol. 

792. Souther, J. G., Geol. Surv., Canada, and Rigby, J. K., Brigham 
Young Univ.: 

Stratigraphy and Fauna of the P ermian of Northern British 
Columbia, 1959-61. 
A detailed study and description of the Permian 

formations of Northwestern British Columbia, particularly 
those of the Stikine Area . 

Mesozoic 

793. Burk, C . F., Geol. Surv., Canada: 
Subsurface Upper Cretaceous Stratigraphy of West Central 

Alberta and Ad jacent British Columbia, 196 0 -62. 
A regional correlation and stratigraphie analysis 

of a selected interval consisting mainly of Upper 
Cr etaceous rocks, with special attention to potential 
oil and gas reservoirs such as the Cardium and Dunvegan 
formations. The basic stratigraphie data will be o btained 
from electric logs and well samples. 

794. Caldwell, W . G. E. , Univ. of Saskatchewan: 
Stratigraphy of Cretaceous Bearpaw Formation in South 

Saskatchewan River Valley, 1959-62 . 
A study of the field relations of the Bearpaw 

formation, the megafos sils, microfos sils, fos sil spores 
and pollen, and the light, heavy and clay minerals. 
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Danner, Wilbert R., British Columbia Dept. Mines and Petroleum 
Resources (part time}, Univ. of British Columbia: 

Reconnaissance in Nicola Group, B. C., Directed Toward 
Appraisal of Prospects for Working out Stratigraphy 
and Str.ucture, 196 0. 
The work was a preliminary reconnaissance to evaluate 

the prospects of finding markers, fossil horizons. Numerous 
fossiliferous beds and unfossiliferous sedimentary sequences 
were examined. 

796. Eastwood, G. E. P., British Columbia Dept. Mines and Petroleum 
Re sources: 

A Study of Nicola Group Rocks by Detailed Mapping in the 
Vicinity of Lawless Creek, Tulameen River, British 
Columbia, 196 0. 

797. Edmunds, F. H., Univ. of Saskatchewan: 
Stratigraphy of the Cretaceous Colorado Group in 

Saskatchewan, 1959-. 

798. Evans, J. K., Univ. of Saskatchewan: 
Biostratigraphy of the Cretaceous Bearpaw Formation in the 

South Saskatchewan River Valley, 1959-6 1. 

799. Frebold, H., Geol. Surv., Canada: 
The Juras sic System in Canada, 1959-66 . 

A comprehensive description of the geology of the 
Canadian Jurassic, particularly its index-faunas 
stratigraphy, correlation and palaeogeography. See Marine 
Jurassic Rocks in the Nelson and Salmo Areas; Geol. Surv., 
Canada Bull. 49 ( 1959) and The Juras sic Faunas of the 
Canadian Arctic, Geol. Surv., Canada Bull 59 (1960). 
The Lower Juras sic System of Southe rn Yukon and North

western British Columbia, 1960-61. 
A description of the index fossils, stratigraphy and 

correlation of the beds with other Lower Jurassic 
occurrences in Canada and elsewhere; palaeogeography of 
the are a during Earl y Juras sic time. 

800. Hughes, J. E., British Columbia Dept. Mines and Petroleum 
Re sources: 

Bullhead Sequence, Peace River Canyon Area and Pine River 
nearMt. Bickford, B.C.; 1960. 

801. Lerbekmo, John F. , Univ. of Alberta: 
Petrology of the Bell y River, Edmonton, and Brazeau 

Formations of the Alberta Foothills, 1957-61. 
A detailed study of the mineralogy is being under -

taken with the hope of correlating the se continental 
formations, and of differentiating possible source areas. 

802. Mellon, George Barry, Research Council of Alberta: 
Stratigraphy and Petrology of Lower Cretaceous Sediments 

of Alberta, 1956 -61. 
Petrology and Geology of Sedimentary Magnetite Deposits 

of Southwestern Alberta, 1959-61. 
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803. Pelletier, B. R., Geol. Surv ., Canada: 
Triassic Rocks of Northeast British Columbia, 1959. 

A stratigraphie palaeontological study with special 
attention to Trias sic stratigraphy. See Geol. Surv. , Canada 
Paper 60-2. 

804. Singh, Chaitanya , Univ. of Alberta: 
Palynology of Mannville Formation in Central Alberta, 

1960-62; Ph. D. the sis. 

805. Stott, D. F., Geol. Surv. , Canada: 
Cretaceous Stratigraphy between Smoky and Fine Rivers, 

Rocky Mountain Foothills, Alberta and British 
Columbia, 1958-61. 
Stratigraphie studie s of the Upper Cretaceous Smoky 

group have been directed to the pronounced facies 
changes from marine to transitional sediments and to 
cor relations of the se bed s wi th the type Smoky section 
and Alberta group of the Alberta Foothills. In the Fort 
St. John Group, the relation of the flora to the Lower 
Cretaceous Blairmore -Lus car flora and its relation 
to dated marine rocks are being inve stigated. The 
lithology of the se rocks is being studied in detail to 
determine environments of deposition, their 
potentialities as sources of oil and gas and suitability 
as reservoirs. 

806. Taylor, Donald A. , Univ. of Alberta: 
Petrology of the St. Mary River Formation, Southern 

Alberta, 1960-61; Ph. D. the sis. 

807. Tozer, E. T., Geol. Surv., Canada: 
Stratigraphie Palaeontological Study of Trias sic of British 

Columbia, 196 0- . 

808. Zederayko, Edward Eugene, Univ. of Saskatchewan: 
The Cretaceous Colorado in Saskatchewan, 1959-61; 

M. Sc. the sis. 
Lithological study of sample s obtained from the 

Esterhazy and Patience Lake potash shafts and electric 
log correlation of the Colorado underlying eastern 
Saskatchewan to e stablish stratigraphie subdivisions. 

Cenozoic 

809. Church, Neil B., McMaster Univ.: 
Petrology of the Early Tertiary Midway Volcanic Rocks 

of South-Central British Columbia, 1959-61; 
M.Sc. thesis. 
Major and minor element composition, mineralogy 

and stratigraphy of the Midway rocks are being studied by 
rapid analytical, fused glass, spectrochemical, · X-ray and 
field methods in an attempt to understand their petrogenesis. 
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810. Cox, Raymond, Univ. of British Columbia: 

811. 

812. 

813. 

Biostratigraphy of a Portion of the Sooke Formation of 
Vancouver Island, British Columbia, 196 0-62; 
M. Sc. thesis. 
Includes identification of megafossils of marine 

origin and plant microfos s ils. 

Hills, Leonard, Univ. of British Columbia: 
Stratigraphy and Fossil Flora of the Princeton Basin, 

British Columbia, 1960-61; M. Sc. thesis. 

Hopkins, W. S. Jr., Univ. of British Columbia: 
Tertiary Stratigraphy of Western Skagit County, 

Washington, 1960-62; M. Sc. the sis. 
A study of the Cenozoic rocks cropping out in the 

Skagit River delta and adjacent islands. 

Nicholson, H. P., Univ. of British Columbia: 
Petrology of Burrard and Kitsilano Formations, 1960-61; 

M. Sc. the sis. 

General Problems 

814. Alberta Society of Petroleum Geologists and Geological 

815. 

816. 

817. 

818. 

Society of Canada: 
Regional Geological Cross - section of Western Canada, 

19 54-. 
Four regional geological cross-sections of the 

western Canada sedimentary basin have been completed. 
It is hoped the cross-sections will be published in 1961. 

Beales, F. W., Univ. of Toronto: 
Upper Palaeozoic Stratigraphy, Southwe stern Alberta, 1948-. 
Stratigraphy of the Black River Group in Southern 

Ontario and Quebec, 1955-. 

Bolton, T. E., and Wagner, F. J. E., Geol. Surv., Canada: 
Lexie on of Stratigraphie Name s used in Canada, 1958-6 O. 

Campbell, R. B., Geol. Surv., Canada: 
Quesnel Lake Map-area, 1 inch to 4 miles, 1959-61. 

The structure, stratigraphy and metamorphism of 
Lava Palaeozoic and Proterozoic rocks, including the 
problem of the Cambrian - Precambrian boundary; 
stratigraphy of the Traissic and Juras sic vol:canic and 
sedimentary rocks included in the Quesnel River group~ 
and the extension of the Pinchi Lake fault zone. 

Clark, T. H., McGill Univ . : 
Stratigraphy, Structure and Economie Products of the 

St. Lawrence Lowland, 1938-. 
See Stratigraphy of the Trenton Group St. Lawrence, 

Lowland, Quebec; Proceedings Geol. Assac., of Canada, 
vol. II, December, 1959. 
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819. Cumming, L. M., Geol. Surv., Canada: 
Lower Palaeozoic of the Appalachian Region, 1953- . 

.f,. stratigraphie palaeontological study of the 
Silurian and Devonian formations. 
Basement Rock Features in the Canadian Appalachians, 

1960-61. 
To summarize published and unpublished information 

concerning the rocks which are considered to be 1basement 1 

for oil and gas exploration in the Appalachian region. 

820. Danner, Wilbert R., Univ. of British Columbia: 
Limestone Deposits of West Washington State, U.S.A., 

1959-61. 

821. Dean, R. S., McGill Univ.: 
The Shales of the St. Lawrence Lowland of Quebec, 

1959-61; Ph .. D. thesis. 

822. Dine le y, David L. , Univ. of Ottawa: 
Upper Palaeozoic Stratigraphy and Structures in Parts of 

North Central Ve stspitsbergen, 1951 -61. 
This is work carried out on a number of expeditions 

from Great Britain and is concerned with Devonian to 
Trias sic strata. The stratigraphical column shows 
similarity to that of the Arc tic Islands of Canada and_ a 
useful comparative study should re sult. See The Old 
Sand stone of Eastern Ekmanfjorden, Ve stspitsbergen. 
Geological Magazine, vol. XCII, pp. 18-32. 

823. Fyles, J. T., British Columbia Dept. Mines and Petroleum 
Resources, and Clifford, Paul, British Columbia 
Dept. Mines and Petroleum Re sources (part 
time), Memorial Univ. of Newfoundland: 

Detailed Structural and Stratigraphie Studie s of North 
Kootenay Lake Area, B. C., - A Phase of Studies 
in the Kootenay Area, 1960. 

824. Gabrielse, H., Geol. Surv., Canada: 
Kecheka and Rabbit River Map-area, 1 inch to 4 miles, 

1957-61. 
Data have been collected on the stratigraphy and 

structure of Proterozoic and Lower Palaeozoic strata 
on both side s of the Rocky Mountain Trench. 
Information has also been obtained on facies changes in 
Cambrian strata from southwest to northeast in the 
Cas siar and Rocky Mountains. See Geol. Surv. , 
Canada, Map 57-1959. 

825. Govett, G . .L, Research Council of Alberta: 
Occurrence and Stratigraphy of some Anhydrite and 

Gypsum Deposits in Alberta, 1959-60. 

826. Hughes, Richard David, Memorial Univ. of Newfoundland: 
Stratigraphy and Depositional Tectonic s of the 

Island of Newfoundland, 1959 - . 
A compilation of published stratigraphie sections 

will be made and the data evaluated for use in the 
preparation of palaeogeographic, isochoric, lithologie 
and depositional tectonic maps. Later, field studies 
will be directed into critical areas. 
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827. Hutt, R. B., and Pfeffer, B. J., Saskatchewan Dept. of Mineral 
Re sources: 

Regional Cross- sections of the Sedimentary Rocks of 
Saskatchewan, 1960-61. 

828. Kerr, Jarne s William, Que en I s Univ. : 
Palaeozoic Sequence s in Thrust Slice s of the Seetoya 

Mountains, Nor t hern Independence Range, Elko 
County, Nevada, 1958-61. 
See Palaeozoic Sequence s in Thrust Slice s of the 

Seetoya Mountains; Geol. Soc. Am. , Program Annual 
Meetings, 1960, pp. 136-137 (Abstract). 

829. Liberty, B. A., Geol. Surv., Canada: 
Palaeozoic Oü.tliers of the Canadian Shield, 1957-. 
Palaeozoic Rocks of Southeastern Ontario, 1 inch to 

4 mi 1 e s , 1 9 5 9 -6 0 . 
Include s study of stratigraphy and sedimentation 

of Palaeozoic rocks in Ontario eastward to the 
Frontenac A.xis. See Geol. Surv. , Canada, 
Papers 60-14 and 60-31. 

830. Mountjoy, E.W., Geol. Surv., Canada: 
Mount Robson Southeast Map-area, 1 inch to 4 miles, 

1959 - 61. 
Include s study of Cambrian units in sufficient 

detail to make positive cor relations; fos sil collections 
for future palaeontological studie s; study of Devonian 
Ancient Wall reef and facies relations with surrounding 
strata; mapping of Front Range thrust sheets, Pyramid 
thrust and Main Rang e structures. See Mount Robs on 
Southeast, Prel. Paper, Geol. Surv. , Canada (in press). 
Geology of Miette Are a, Jasper National Park, 1956 -6 0; 

Ph.D. thesis, Univ. of Toronto , 1960. 
Study of the stratigraphy and carbonate petrography 

of a small Devonian reef i s continuing. Significant 
correlations of carbonate facies can be demonstrated. 
See Geol. Surv. , Canada, Map 40-1959. 

831. Pugh, D. C., Geol. Surv., Canada: 
Subsurface Study of the Pennsylvanian and/ or Permian, 

Triassic, and Jurassic Formations in Northeastern 
British Columbia, 1954-60. 
To cor relate, de scribe, and determine facies changes 

of Pennsylvanian-Permian, Triassic, and Jurassic '. 
formations by study of sample s, cor es, and electric 
and radioactivity logs of oil and gas wells. See 
Geol. Surv. , Canada, Paper 6 0-1. 

832. Roddick, J. A., Green, L . H., and Wheeler , J.O., Geol. Surv., 
Canada: 

Operation Pelly, Yukon Territory, 1 inch to 4 miles, 
(with air support), 1958-60. 
The project has provided much new information on 

Palaeozoic stratigraphy a n d structure in southeastern 
Yukon. The structure of the Pell y Mountains i s 
characterized by low angle thrusts unlike that of the Cas siar 
Mountains to the south. The Tintina T rench marks a 
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major structural break separating Palaeozoic rocks of 
di Herent facies and metamorphic grade. See Geol. Surv. , 
Canada, Maps 7-1960, 8-1960. 

833. Sanford, B.V., Geol. Surv., Canada: 
Sub-surface Studies of the Palaeozoic Systems of South

western Ontario (Cambrian, Ordovician, Silurian and 
Devonian), 1958-61. 
By the study of sample s and data obtained from wells 

drilled for oil and gas, to describe and interpret the 
geological feature s of the formations of each system, and 
to as ses s their economic potentialitie s. See Geol. Surv. , 
Canada, Papers 58-12 and 60-26. 
Catalogue of Oil and Gas Wells in Sample Repository, 

Geological Survey of Canada, 196 0. 
A compilation of all wells drilled in southwe stern 

Ontario for which sample cutting s are available at the 
Geol. Surv., of Canada. 

STRUCTURAL 

British Columbia, Alberta and Saskatchewan 

834. Allan, J.F. S., Queen's Univ.: 
Geology of the Fay Mine, Eldorado, Sask. , 1959-61; 

M. Sc. thesis. 
A structural and petrological study of the orebody. 

835. Campbell, R. B., Geol. Surv., Canada: 
Quesnel Lake Map-area British Columbia, 1 inch to 

4 miles, 1959-61. 
The structure, stratigraphy and metamorphism of 

Lower Palaeozoic and Prbterozoic rockp, incluâi!fg the 
problem of the Cambrian - Precambrian boundary; 
stratigraphy of the Triassic and Juras sic volcanic and 
sedimentary rocks included in the Quesnel River group; 
and the extension of the Pinchi Lake fault zone. 

836. Danner, W. R. , British Columbia Dept. of Mines and Petroleum 
Resources (part time), Univ. of British Columbia: 

Reconnaissance in Nicola Group, B. C., Directed 
Toward Appraisal of Prospects for Working out 
Stratigraphy and Structure, 196 0. 
The work was a preliminary reconnaissance to 

evaluate the prospects of finding markers and fossil 
horizons. Numerous fossiliferous bed s and unfos sil
iferous sedimentary sequence s were examined. 

837. Douglas, R. J. W., and Herr, R. L., Geol. Surv., Canada: 
Quaich Structure, Gap and Adjacent Map-area, Alberta, 

1960. 
To explain the structure by interpretation of 

re sults of drilling, examination of sample s, and some 
re -mapping. 
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838. Fitzgerald, E. L. , Univ. of Alberta: 
Structure of the McConnell Thrust Sheet near Ghost River, 

Alberta, 1960-61; M. Sc. the sis. 

839. Fyles, J. T., British Columbia Dept. of Mines and Petroleum 
Re sources and Clifford, Paul, British Columbia Dept. 
of Mines and Petroleum Re sources (part time), 
Memorial Univ. of Newfoundland: 

Detailed Structural and Stratigraphie Studie s of Northern 
Kootenay Lake Area, British Columbia - a Phase 
of Studies in the Kootenay Arc, 1960. 

840. Gabrielse, H., Geol. Surv., Canada: 
Kechika and Rabbit River Map-area British Columbia, 

1 inch to 4 miles, 1957-61. 
Data have been collected on the stratigraphy and 

structure of Proterozoic and Lower Palaeozoic strata :on 
both sides of the Rocky Mountain Trench. Information has 
also been obtained on facies changes in Cambrian strata 
from southwe st to northeast in the Cas siar and Rocky 
Mountains. See Geol. Surv., Canada, Map 57-1959. 

841. Gar land, G. D. , and Kanasewich, E. , Univ . of Alberta: 
Studie s of the Athabasca Glacier, 1959-61. 

The complete project includes drilling through 
the ice, seismic and gravity measurements, determination 
of flow rate of the ice, and ice temperature s. An M. Sc. 
the sis by Mr. Kanasew.ich deals with the gravity me a sure -
ments over the ice and the determination of the shape of 
the glacier floor from these measurements. Work is 
continuing on ice temperature measurements with 
thermocouples set in deep hole s through the glacier. 
Work on ice flow and seismic measurements are 
being done at the Univ. of B. C. The Alberta Research 
Council inve stigated cable -tool drilling of the ice, and 
produced 3 hales by this method. Other hales were 
hot-point drilled. As an addition to t he gravity work over 
the glacier, Mr. Kanasewich extended the gravity survey 
of the southern portion of the Rocky Mountain Trench, 
from Cranbrook to the International border, and a 
paper on the interpretation for this area is in 
preparation. 

842. Hutt, R. B., and Pfeffer, B. J., Saskatchewan Dept. of 
Mineral Resources: 

Regional Cross -sections of the Sedimentary Rocks of 
Saskatchewan, 196 0 -61. 

843. Jones, H. Llewelyn, Saskatchewan Dept. of Mineral Re sources: 
The Viking Formation in West-central Saskatchewan, 

1959-61. 
Involves the study of the stratigraphy, structure, 

conditions of deposition, and economic considerations 
of the Lower Cretaceous Viking formation in this area. 
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844. Mountjoy, E. W., Geol. Surv., Canada: 
Mount Robson Southeast Map-area Alberta, 1 inch to 

4 mile s , 1 9 5 9 - 6 1. 

Includes study of Cambrian units in sufficient detail 
to make positive cor relations; fos sil collections for future 
palaeontological studies; study of Devonian Ancient Wall 
reef and facies relations with surrounding strata; mapping 
of Front Range thrust sheets, Pyramid thrust and Main 
Range structures. See Mount Robson Southeast, Prel. 
Paper, Geol. Surv ., Canada (in press). 
Geology of À1iette Area, Jasper National Park, 1956-60; 

Ph. ri.' thesis, Univ. of Toronto, 1960. 
Study of the stratigraphy and carbonate petrography 

of a small Devonian reef is continuing. Significant 
correlations of carbonate facies can be demonstrated. 
See Geol. Surv., Canada, Map 40-1959. 

Northwest Territories and Yukon 

845. McGlynn, J. C., Geol. Surv., Canada: 
Regional Correlation of the Northwe st Canadian 

Shield, 1960-. 
The purpose is to provide data for better 

correlation of Precambrian rocks in the northwest 
Canadian Shield by studying key areas. 

846. Green, L.H., Geol. Surv., Canada and Mc Taggart, K. C., 
Univ. of British Columbia; 

Structural Studie s in the Mayo District Yukon Territory, 
1948-. 
See Paper by this title in Bull. Geol. As soc. 

Canada; .vol. 12, pp. 119-134, 1960. 

847. Hoen, E. L. W. B., McGill Univ.: 
Gypsum Dornes on Axel Heiberg Island, Northwest 

Territories, 1960-62; Ph. D. the sis. 

848. Roddick, J. A., Green, L.H., and Wheeler, J.O., 
Geol. Surv., Canada: 

Operation Pelly, Yukon Territory, 1 inch to 4 miles, 
(with air support), 1958-6 O. 
The project has provided much new information 

on Palaeozoic stratigraphy and structure in southeastern 
Yukon. The structure of the Pelly Mountains is 
characterized by low angle thrusts unlike that of the 
Cas siar Mountains to the south. The Tintina Trench 
marks a major structural break separating Palaeozoic 
rocks of different facies and metamorphic grade. 
See Geol. Surv. , Canada, Maps 7 -196 0, 8 -196 O. 

849. Roots, E. F. (in charge), Pelletier, B. R ., Horn, D. R., 
(Submarine Geology), Roots, E. F., St-Onge, D. A., 
Arnold, K. ( Terre strial Geology, Physiography, 
Glaciology), Hobson, G. D., Sanders, G., 
Overton, A., Sobczak, L. , McConnell, K. 
(Geophysics), and Colli n, A. E. (Oceanography), 
Dept. of Mines and Technical Surveys: 
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Polar Continental Shelf Project - a continuing project 
initiated in 1958. 
A general geological and geophysical investigation 

of the continental shelf area of Arctic Canada, with 
associated studies of the islands, straits and sounds, 
the ocean waters, the continental slope and deeper 
crustal structures. The Project comprises teams of 
scientific specialists from the appropriate units of the 
Department of Mines and Technical Su rveys (Geological 
Surveys, Geographical Branch, Dominion Observatory, 
and Surveys and Mapping Branch) and individual aspects of 
the programme are integrated with the country-wide 
programmes of that respective unit (e. g. the gravity 
researches form part of the overall gravity study of 
Canada, conducted by the Dominion Observatory). 
The ultimate aim is to obtain a thorough and balanced 
under standing of the geological and physical characteristic s 
of the region. 

Ontario and Que bec 

Baragar, W. R. A., Geol. Surv., Canada: 
Wakuach Lake Map-area, Que bec and Labrador, 1 inch 

to 4 miles, 1958-60. 
Problems include history of development of Labrador 

geosyncline and its subsequent orogenic phase; analysis 
of structural cross section through Labrador Trough; 
and delineation of zones of regional metamorphism. 
See Petrology of Basaltic Rocks of Labrador Trough, 
Geol. Soc. Amer. Bull.vol. 71, pp. 1589-1644, 1960. 

851. Brown, D. D., Queen's Univ.: 

852. 

Canoe Lake Fault, Southeastern Ontario, 1959-61; 
M. Sc. thesis. 
A detailed investigation of the geometry, kinematics 

and dynamics of the fault. 

Fitzpatrick, M. M ., Queen 1 s Univ.: 
A Gravity Study of the Monteregian Hills, 1959-6 O. 

Approximately 1300 gravity stations were e stablished 
in the area bounded by latitudes 45°15 1 and 45°45 1 and 
longitudes 7 2 ° 30' and 75°00 1 • The purpose of the study 
is: ( 1) to see if there is any connection between the 
Monteregian Hills and the Ottawa Valley Graben; 
(2) to see if any Hills existed unexposed beneath the 
Palaeozoic rocks of the Lowlands; (3) to locate the 
common source of the mate rial forming the Hills; 
and (4) to establish the vertical extent of the Hills. 

853. Frarey, M. J., Geol. Surv., Canada: 
Wakwekobi Map-area, Ontar io, 1 inch to 1 mile, 

1959-63. 
Part of a program of revision and extension of earlier 

mapping in the "original" Huronian: are a, w{th-erriphas,is 
on Huronian stratigraphy and structure. 
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854. Gates, W.G., Univ. of New Brunswick: 
Structural Geology of the Opemiska Copper Mine, 

Que bec, 1960-; M. Sc. the sis. 

855. Jones, R. E., McMaster Univ.: 
Sulphur Isotope Studies of Sulphide and Sulphate Minerals 

of the Niagara Escarpment, Ontario, 196 0-6 2. 
The project involve s a study of sulphur isotope 

distribution in sphalerite, galena, marcasite, pyrite, 
gypsum and baro-cele.site occurring in the Silurian 
rocks of the Niagara escarpment across the northern 
extension of the Cincinnati axis in the Hamilton area, 
Study of the geological environment of the samples 
mineralogically, stratigraphically, and structurally is 
an important part of the project. 

856. Lowes, B. E., Queen's Univ.: 
The Cobalt-Silver Or e Deposit of the Old Casey Mine, 

Ontario, 1959-61; M. Sc. the sis. 
A study of the structure and mineralogy of the ore. 

857. Thomson, J. E., Ontario Dept. of Mines: 
Tectonic:s of the Sudbury-Espanola Area, Ontario, 1 inch 

to 2 miles, 196 0 -6 1. 

Nova Scotia and Newfoundland 

858. Blanchard, J. E., Dalhousie Univ. and Nova Scotia Re search 
Foundation: 

Application of Seismic Methods of Geophysical 
Exploration to Geological Problems in Nova Scotia, 
1956-. 
Seismic reflection and refraction studies are being 

carried out in conjunction with gravity and magnetic 
surveys in the sedimentary basins of Nova Scotia to aid 
in the interpretation of the geology. 

859. Hughes, Richard David, Memorial Univ. of Newfoundland: 
Stratigraphy and Depositional Tectonic s of the Island 

of Newfoundland, 1959-. 
A compilation of published stratigraphie sections 

will be made and the data evaluated for use in the 
preparation of palaeogeographic, isochoric, lithologie 
and depositional tee tonie maps. La ter, field studie s 
will be directed into critical areas. 

860. Keating, B. J., St. Francis Xavier Univ.: 
Petrofabric Analysis of Mineralized Crystalline 

Lime stone from Lime Hill, Inverness County, 
Nova Scotia, 196 0 -6 1. 

861. Lilly, Hugh D., Memorial Univ. of Newfoundland: 
Cambrian-Ordovician Sedimentation in Newfoundland, 

1959-61; M.Sc. thesis. 
An attempt to outline the relationships between the 

Cambrian and Ordovician in the area between Bonne Bay 
and the Humber River . The problem of; major facies 
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changes along with structural relationships is little 
understood and an attempt will be made to solve some of 
the se problems on the basis of detailed work in the Goose 
Arm area of the Bay of Islands. 

862. Nash, W. A., Neale E. R. W . , Larochelle, A. arid Black, R.F., 

863. 

864. 

865. 

Geol. Surv., C anada: 
Sandy Lake Map-area , Newfoundland, 1 inch to 4 miles, 

1960-61. 
Re cent work sugge sts the unfos siliferous Devonian (?) 

Springdale group may include rocks of 2 ages. To test 
this hypothesis oriented specimens were collected for 
palaeomagnetic analysis. Preliminar y results suggest 
that there are indeed 2 ages represented. Further 
specimens will be collected in the 196 1 field season. 

General Problems 

Alberta Society of Petroleum Geologists and Geological 
Society of Canada: 

Regional Geological Cross- sections of Western Canada, 
19 54 - • 
Four regional geological cross - sections of the 

western Canada sedimentary basin have been completed. 
It is hoped the cross-sections will be published in 1961. 

Alberta Society of Petroleum Geologists, Geological 
Association of Canada and Geological Survey of 
Canada: 

Tectonic Map of Canada, 1958-. 
A joint project. Dr. C. H. Stockwell, Geol. Surv., 

Canada, is Chair.man of Central Coordinating Committee. 
This map will form part of the World Tectonic Map to 
be published by the International Geological Congress. 

Ambrose, J. W., Queen 1s Univ. : 
Precambrian - Palaeozoic and sub-Proterozoic Erosion 

Surfaces in Canada, 1957-61. 
A study of the extent and character of ancient erosion 

surfaces, now partiall.y or largely exhumed on the Canadian 
Shield. 

866. Beals, C. S., Innes, M. J. S., and others, Dominion Observatory: 

867. 

Fossil Crater Studies . 
Gravity studie s of the Holleford, Brent and Deep Bay 

crater s have been completed. In 196 0 preliminary gravity 
investigations were carried out at the New Quebec crater 
and a gravity survey on the ice is planned for this crater 
in Mar ch, 1961. See The Brent Crater, publication of 
Dominion Observatory, vol. 24, No. 1, 196 0 and Search for 
Fos sil Meteorite Crater s, Dominion Observatory 
contribution, vol. 4, No. 4, 1960. 

Bell, Richard T., Univ. of Toronto: 
Photoelastic Experiments Applied to Structural Geology, 

1960-61; M. Sc. thesis. 
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86 8. Blanchard, J. E., and Buchbinder, G. G. R., Dalhousie Univ.: 
Measurement of Stress in the Crust of the Earth, 1960-62. 

869. Bower, D. R., and Weber, J. R., Dominion Observatory: 
Gravity Measurements in Hudson Bay. 

During 196 0 a number of gravity measurements were 
carried out in a submarine in cooperation with United 
States hydrographie service. Further measurements 
are planned in 1961. 

870. Bower, M.E., Geol. Surv., Canada: 
Typical Aeromagnetic Anomalous Patterns, 1955-. 

The as sembly of a se ries of typical aeromagnetic 
anomalous patterns from published one mile aeromagnetic 
maps to illustrate some common rock structures. 

871. Brown, A., Mines Branch, Dept. of Mines and Technical 
Surveys with the cooperation of the Geol. Surv., 
of Canada, Dominion Observatory, provincial 
mining departments and provincial research 
groups: 

Ground Control in Mines, 1960-. 
The purpose is to find out more about the phenomena 

of ground stress and ground deformations associated with 
mining, thus leading to better control and design of mine 
workings. See Development of Semi-Automatic 
Instrumentations for the Determination of Stress-Strain 
Characteristics of Geologic Materials up to Fracture, by 
G. E. Larocque, Mines Branch Investigation Report 
IR 60-42, 1960. 

87 2. Boyko, W. P., McGill Univ.: 
Structure and Absolute Ages across Superior-Chmr.chill. 

Boundary, 1960-62; Ph.D. thesis. 

87 3. Buchbinder, G. G. R., Martel, P., and Blanchard, J. E. , 
Dalhousie Institute of Oceanography and Nova 
Scotia Re search Foundation: 

Seismic Refraction and Reflection Studies, Northumberland 
Strait, Gulf .éf.:'St. Lawrence, 1960. 
The purpose is to determine the geological structure, 

evaluate equipment and determine costs of such projects. 

874. Burwash, R. A., Peterman Z. E., and Baadsgaard, H., Univ. 
of Alberta: 

Subsurface Precambrian of Western Canada, 1950-61. 
See Pre -Beltian Basement in Southern Alberta and 

Adjacent British Columbia; Bulletin Geol. Soc. Amer., 
vol. 70, No. 12, Pt. 2, 1959, p. 1576 (abstract). 

875. Charlesworth, H. A. K .. , Univ. of Alberta: 
Stratigraphy, Structure and Metamorphism of Old Fort 

Point Formation in Meadow Creek Anticlinorium, 
Jasper, Alberta, 1961-. 



876. 

877. 

878. 

879. 

880. 

881. 
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Charlesworth, H.A.K., Eva:::-ts, C.R., a ::1d Stauffer, M.R., Univ. 
of A lberta: 

Structure a:,à Stratigraphy of Preca.mbria n Rocks i:n the 
R ocky Mountains , 1959-. 
See P :reca!nbrian Rocks in the Vic i nity of Jasper, 

Alberta ; Eàmo:r::co n Geo1. Soc., 2nd A nnual Field 
Co~e:r'ence G~idebook, pp. 11-18, 1960. 

Currie, J ohn B. , Ur.iversity of T o ronto: 
Analysis of Methods u sed in Str·:..1d.:-.:..ral Cross

Sectio:r:s, 196 1 - • 
Photoe1astic Study of the Mechanics of Folding, 1960-. 

Dineley , David L., Univ . of Ottawa: 
Upper · Palaeo2;oic: Stratigrarhy and Stn:.c t i.:re s in Part of 

North Ce:r:.tr a.1 YI e stspit sbergen, 195 1-6 1. 
Th:.s is work ca:!:"riE:d out o:ri a numbe!" of expeditions 

from Great B r.itaiE a r.,d is cor,c ,::r:1ed with Devo:':1ian to 
Triassi c s'.:rata. Th-= stratigrap hic a l column shows 
similarity to th.a t of the A r c tic Islar.d s of Canada a !1d 
a -:..1.sefo.1 co:mra:::'ativ~ stu~y sho-i..::ld :!'.'es·v.lt . See The Old 
Sandstor:e of Easter:..'l Ekmar_fjorrlen, V e stspitsbe:r.gen. 
Geological Magazine , vol. XCII, pp. 18-32. 

Dusing , Constantin, M cGill U .r.iv., (Research As sociate ): 
Structural I:1vestigations o ::. A:>:iorth osites a ::cd Related 

Ro cks in the Grer-viHe P rov ince, 1960-63. 
The applicatior. of petrofabri c s tud ie s to the 

structn:::-e of. ·t!2e ro ,_k,3 of the Grenvi E e p:~ovince . 

Gar i.a nd , G. D., Vozoff, K., S-i.:crk3.1:. , A. J. , Ellis , R., and 
R ankin , D., Univ . of A lberta: 

Imrestigatior. of Structu:.:es by Means of Natural A lternating 
Mag::1.etic Fieïds, 1957 -. 
Osdllatione of the earth•s ::nag:netic field occur with 

a w id e rar..ge of freque r.c ies. T he se inch:.ce e l ectr i c cu:!'.'rents 
wit:hin t :ie earth, a:1<:l th<! s~ cu:r-rents produce fields 
measurable at the eartr .. 1s surface . Bec ause of the wide 
r ang e of freque:~1cies , rr1easu.reme r..ts of the se fields can 
give i::iformation on a wirJe ra:age oi geological structu res, 
from o::-ebody sizr::! up to crustal dünensions . Work is in 
progre ss o n both the instr-nmentati o n fo1· the :measurements 
and on the interpretatioo.. Se e Ir:vestigations of Natural 
Electric a n d Mag r:etic Fie~ds; J. Research, U . S. Nat. 
Bur. of Sta~1dar è's . 

Hall, D. A., U:niv. of Saskatchewa:.--~ : 
Roc k Mag netisrn , Ae r om.agncdc A !10n1ali~s, ar..d Regional 

Struct1.11·e , 1960--62. 

Includes s ·~udy of relatior.. ::::,etween geological history 
a n d the geological setting (p a rticu.lari.y tee tonie) of 
varim.:s forrnations; a:c,.d the m ag::etizatio n of file rocks as 
well as the ore, if present . Also, expression of the 
magnetizat ion in aerornagnetic a:uo:r:1.alie s is being compared. 
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882. Heidecker, Eric I., Queen 1s Univ.: 
Geology of an Area West of Mt. Isa, Australia, 

1960-61; M. Sc. the sis. 
A study of certain amphibolites on either side of the 

Mt. Isa fault, and of the geology of the fault itself, with 
particular aim of solving the character and amount of 
displacement. 

883. Innes, M. J. S., Dominion Observatory: 
Gravity and Isostasy in Northern Ontario and Manitoba. 

Regional gravimeter surveys in northern Canada 
were first initiated in 1947 by the Dominion Observatory 
using aircraft transportation. The re sults of me a sure -
ments for 1,220 stations established in northern Ontario 
and Manitoba to the end of 1950 are given in the form 
of Bouguer and Hayford isostatic anomaly .maps and in 
tables of principal facts. The principal variations in 
the anomalies are examined in the light of the surface 
geology and larger crustal structures. See Publication 
of Dominion Observatory, vol. 21, No. 6, 1960. 
Study of the Gravity Field . in Northern Alberta and 

Saskatchewan. 
During 196 0 about 1, 900 regional gravity stations 

were establishe d at 6 to 8 mile intervals in northern 
Saskatchewan and northeastern Alberta. The results may 
be of considerable value in tracing major structural 
features of the basement rocks and their extension to 
the southwest into northeastern Alberta. 

884. Kerr, James Willi am, Queen 1 s Univ.: 

885. 

886. 

887. 

Palaeozoic Sequences in Thrust Slices of the Seetoya 
Mountains, Northern Independence Range, Elko 
County, Nevada, 1958-61. 
See Palaeozoic Sequences in Thrust Slices of the 

Seetoya Mountains; Bulletin Geol. Soc. Am. , vol. 7 1, 
No. 12, Pt. 2, p. 1904, 1960 {abstract). 

Meyboom, P., Research Council of Alberta: 
The Role of Groundwater in Landslides, 1959-61. 

Riddell, John E and Potter, R. R., Carleton Univ.: 
Study of Tungsten and Related Elements in Relation to 

Structural Development of the Appalachians, 1961-. 

Russell, R. D., Stace y, J. S., Ulrych, T. J., Kanasewich, E., 
and Ostie, R., Univ. of British Columbia: 

Isotopie Studies in Geophysics, 1958-. 
The project consists of the measurement and inter -

pretation of lead isotope abundance s, witb the principal 
objectives of (a) to distinguish the contaminations of 
lead by radiogenic isotopes according to their 
occurrence in crustal or sub-crustal regions and to 
correlate the se results with possible theories of 
continental growth, and {b) to trace the development 
of certain lead ores. 



- 117 -

888. Sobczak, L., and Hornal, R., Dominion Observatory: 
Polar Continental Shelf Gravity Work; 

In conjunction with the Polar Continental Shelf 
Project about 400 stations were e stabli shed at 8 mile 
intervals on both land and sea ice in the vicinity of 
Ellef Ringnes, Am.und Ringnes, Lougheed and Borden 
Islands. In addition about 300 gravity stations at 
much shorter intervals were observed to supplement 
geological studie s of ring dyke s gyp sum piercement 
dome s and to provide detailed information concerning 
the ice thickne s s of the Meighen Island Glacier. 

889. Vincent, J. S., McGill Univ.: 
Studies in Rheomorphism, 1960-62; M. Sc. the sis. 
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