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ANNUAL REPCR T - CALENDAR YEAR 1958 

GEOLCGICAL SUR VEY CF CANADA 

. , . , · · · · ·, · ,INTRODUGTION-
1 t t 1 • 9 t t • • • • • # ,1 • 1 • 

by 

·J·. 'M~ ·Harrison,· Director 

•• J 

·. _:- t' 

Most of the· Geological Survey staff and funds were used· for field 
work required to map and otherwise study the geology of Canada·; and for 
office and laboratory research r ·equired to supplement ari<'.1- ~ss'emble thë_ 
field data, to ensure that- the results were of modern scieritific standard, 
and to make them·available to the · public, as appropriate map-s· and ·reports, 
at the earliest pré!cticable date. 

By the end of the year· geological maps, mainly on -reconnaissance 
scales, had been published ·for 36 pe cent of Canada; and field work, for 
which maps had not been released, had been completed fot'· another 5 · er cent 
or more. With so much of Canada still unmappetl~ · all pràèti-cable effort 
continued to l;>e directed towards ·an early completion of a :reconnaissance 
geological :rriap of Canada. 

A thi½?éI -'\:>f' tb.e field parties/ slightly more than a third of the 
available field staff, 'a:nà. half the field appropriation ' was devoted to reconn
aissance mapping of betlr'ock in virgili' territory. The re'ma~g field projects 
were mainly detailed •ôr ' special investigations aimed: at· so+vîng·'critical 
geological problems or affording more direct assistance to 'minera! exploration. 

F _ield work was coinpleted~ 'or n.'!:larly completed, on forty of the 
seventy-six'projects urtdertak.en. The ·combined area of all projects completed 
was abqut _77, 000 square :triiles, excluding airborne geophy:sibÙ surveys, 
geochertü;ëal surveys, and · miscéllanëous exploratory and ~1>ecial projects not 
confined :fay regular map-areas. · Orie project, not yet completed, resulted 
in a geological survey of an' additional35, 000 square mile~. 

'l 

Twenty-five · of the seventy-six field parties were engaged in 4-mile 
or less detailed mapping of bed:rock and surficial deposits; 22 in 1-mile 
mapping; and 29 were occupied by other projects, including airborne geophysical 
surveys, geochemical surveys, minerai deposit and mineralogical studies; · 
stratigraphie palaeontology, water supply surveys, ' palaeomagnetic studies, 
and d~tailed mapping. 

The functional distributiori. of effort, by parties, was as follows: 
bedrock mapping, 43; surficial màppfng, 8; ground-water surveys, 2; 
geophysiè--s, 2; geochemistiy, 3; bedrock stratigraphy and·palaeontology, 6; 
minera! deposits and mineralogy, 6; and other, 6. 
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The ge ographical distribution of the parties was as follows: 

Province 
F ranhlin ........................................... . 
1viackenzie and Keewatin ... , ......... •.• ..... , ....... • • 
Mackenzie and Yukon ....... -. -...... ·-; .. ·· ... -.. , ...... • • • • 
Yukon .............................................. . 
British Columbia ............................. •••••••• 
British Columbia and Alberta •.•••..••• ~ •••• •.• •••••••. • 
Alberta .. ................. ~ ........ • . • • • ·. • • • • • • • • • • • • 
Alberta and Saskatchewan .••..•••••.••.•••.••••••••.•• 
Saslc.atchewan ..................................•... •.• 
lviani to ba . . . . . ; . . . . . . -. . . . . . . . . . . . • . . • . • , . . . . . . . . . • • • • • 

. ~ . ' j 

On ta ri.o. ·. . ~ • . . . . . . . . • . . . . • . . • . · . • . . . ·. . • , • • • . -. • • • . • . . . . • • 
Cntat-io and Que bec ............. ·1 

•••••••••••••••••••••• . . 
C.u~beC .. -~ ..........•..............•. • • • • • • • • • • • • •. • • • 

1958 
-r-

5 
1 
2 
9 
4 
2 
2 
3 
3 

iJ.. . . · 

N~w Quebec and Labrador ................ · .......... .. . 

.9 
1, 

. r_-2 
, 4 • • ~ 1 

New Brnnswick ....•.................... ~ .......... . 
Nova S cotia.. ........................................ . 

. 1P*rince Edward ·Island·-. ........... ~ ... ~ ..... i_: • •••••• • • • • •. • 
Atlantic Provinces and Quebec •• · ••••••. · .. , .• •••••••••••• 

,:.~ Newfound.land ...... ~ ·~ .......... : ...... t • •••••••••••••• 

Miscellaneous ..... · ... ! ••••••••• ~-· •••••• • 1• •••••• • • • • • · • • 

Total parties •...•..•••••.•••••• 

6 
. 5 

1 
,- 1 ' 
!1 
9 

7îi 

Information Circular No. 2, issued.by the Geological Survey in 
January 1959, presented an account ·of the progr.ess made on each of.the se 
proje,cts, summ~rized some of the :results; and éontained information 1· 

conoerning geological features ·or mineral occurrences that may be _of . 
immediate or direct economic inte.rest • 

. • . ' '- --
Geological reconnaissance between .Hudson Bay ~nd Jamès Bay, 

and the .Labra-:dor Trough, was continued by Helicopter-supported Ope ration 
Fort George; and; as a i"esult, a map of about 35, 000 squa,:re miles was 
published early{ ?) in 195"9. As another s~ep in the Survey1,s policy oi develop
ing efficient and rapid reconnaissance techniques best adapted to each of the . 
large unmapped areas· of Canada, trial _use . was made of a Piper Super Cub in 
northwest Queen Elizabeth Islands. A party of only two geologists and a pilot, 
using this aircraft to land at numerous unprepared localities, mapped about 
20, 000· square miles in sufficient detail for publication at a s_cale of l inch to 
8 miles, and did so at a remarkably low co-st. The experiment was thus 
eminently suc·cessful and the technique, with some modifications, promises to 
be very useful in other parts of the Arctic Islands and possibly in parts of 
the northern mainland. Nevertheless, the total effort on l~rge individual 
reconnaissance projects in 1958 was somewhat le ss than in previous years, due 
in part to the need of preparing for publication the vast amount of data accumul
ated for previous helicopter-supported projects, and to the advisability of 
conducting ;preli.rninary g rouiid reconnais sanc_e in Cordilleran are as to ensure 
that antiçipated major projects· there be carried th:rough at maximum efficiency. 
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Thus, during the past field season, preliniinary ground reconnaissance was 
undertaken in northern British Columbia and west-central Yukon in preparation 
for· future helicopter-supported p:rojècts; prelÎm.Înary reconnaissance was 
completed for Operation Pelly planned for 1959 in southeastern Yukon; and 
caches of fuel and other items were . established for helicopter-supported 
Operation Coppermine in northern Distr.ict of Mackenzie, and an aircraft
suppor~~4 reconnaissance of Banks and Victoria Islands in District of 
Franklin, bath proposed for 1959. 

The aeromagnetic surveying of New Brunswick, Nova Scotia, and 
Prince _Edward Island was co:r;np~e~ed. In addition, an aeromagnetic _survey 
was made of the Gulf of St. Lawrence south of Anticosti Island, and. of Bay of 
Fundy, projects expected to provide significant information_ concerning sub
mari_ne. ge o~o gy. 

T·he geoche~cal reconnaissance of mainland Nova Scotia, commenced 
in 1956, was completed. 

Seven graduate students were engaged _as seasona~ party chiefs 
on field projects expected to p~ovide doctorate theses; and the continuing staff 
wa.s supplemented by nine o_ther_ seasonal par:ty chiefs in order, _ mainly, to · 
provide eruploy,n,1ent for promisi:tig geology stuclents 1:1ot otherwise occupied 
during the 195R field season. 

In addition to research conducted in its own laboratories and offices, 
whi~P is mainly an e~tension of field investigations or in direct support of the se, 
th~ Sur_vey helped t_o supp_ort basic research at Canadian universities through 
gra_nts-in-aid from funds. prov~ded by Parliament and awarded OI?, ,the advice of 
t~e National Advisory C~m1:11ittee on Research in .the Geological Sc,iences. These 
grants-in-aid totalled $50, 00.0 in 1,958, an increase of $10, 000 ,ove~ 1955, and 
were made _to ten unive.rsities in support of tw.enty-five research .. projects • 

. . } . . 
. , Three _geologists, recipients, . of National Research Council post-

doctorate fellowships, elected to pursue fundamental r ·esearcli in _Survey lab
oratories, and were provided with appropriate facilities, assistants, and 
encouragement. 

~ Eloquent testimony of the high regard in which the Survey1s work 
is held by the nation' s foremost academic and commercial geologists, and of 
the pressing need for the early expansion of these efforts, was expressed 
by a joint committee of the R_oy?,l Society of Canada and the Geological 
Association qf Canada in a Brief_presented to the Prime Minister on 21 
October l 95~. 
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PRE GAMBRIAN DIVISION 
... l 

Y. o.~ Fortier, "Chief 

GENERAL 

Field activities of the past were or may have been substantial 
factors in 1958 minera! exploration . 

. The. Broek River Sheet (Map 1060A), issued inl958 ·was in the .lime
light of the· Press in December. The area, to the southwest of Mistassini 
Lake, _was then the abject of a staking rush following the discovery of 
mineralized float. The press attached much significance as a prospecting 
guide to the greenstone and ultrabasic rocks reported on the map . E. D. 

,fÜnçlle had m.a.:pped the southern part of the area in 1941 and G •. c . . Riley, who 
wrote the descriptive notes, the northern part in 1952. 

, Iron deposits, located some 40 miles inland from Great Whale River, 
O.ueb~c, .~d lying in quartz-magnetite iron formations, were .a focal point of 
minera! exploration-in 1958. K.E. Eade had found these in 1956 while in the 
field preparatory stage of Ope ration Fort George. The ope ration mapped the 
formations in the 1957 field season. Eade does not know whether the present 
activities which commenced with staking early in 1957, resulted from his 

.. fi,ndings or not. , · 

The-yeàr '1958 was the second year of exploration of' iron deposits 
on the south coast of Baffin Island, west of Amadjuak the former lj. B. Co. · 
traqing post. Pre sent staking started early in 1957. In 1951 ~d 1953 W. L. 
Dav~so:ç,. had mappeil quartz-mag:rietite iron formations ~d paragneisses with 
iroµ çon_centrations in the area. R .G. Blackadar had reported these in 
Toronto at the 1955 Annual Convention of the Prospectors and Developers 
Associati,on .•. Previous to 1957 -and thence on, many representatives of 
exploration. companies, inclüding those currently engaged in drilling, vis;ted 
Geological Survey of Canada offices for information on the iron occurrences • . .. .. ' . 

Staking resulted immediately after the publication early in 1958 in 
the G,S .C:~ Information Circulàr No. 1 of the 1957 mapping qy 'R . G . _Blapkadar 
of mass~ve magnetite and banded iron formation on the coast ·of Baffin Island 
adjacent to northeastern Foxe Basin. 

Deposits. of su.lphides mapped by R. G. Blackadar in 1954 at , 
Admiralty Inlet were geophysically surveyed in 1958 by a company that staked 
the deposits in 1957 follo·wing publication of Blackadar1 s results. 

FIELD ACTIVITIES 

The constant G.S. C. research to improve its reconnaissance 
mapping technique was carried on durine the year and concrete results were 
achieved. 
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R. Thorsteinsson and E. T. Tozer carried out successfully 
. gealogical reconnaissance mapping on Melville, Prince Patrick Islands 
' and~ the ·Borden group of islands, using a light, fixed-wing aircraft for 
traversing and other transportation r~quirements. A Piper-Cub with 
standard wheel landing gear except for low pressure tires enabled them to 
make over 400 landings ,on unprepared sites. This . mode of ope ration in 
barren land with?ut or wi th ve ry r _are lake s pre sents ve_ry 

1
substantial ... 

econo:rnie·s .·_Qver other airbarne operations in the region in which it was , . 
tried. · · · · 

, ;F .·c. Taylor n:iapped three 4_-mile areas in the forested south-
~_astern part of the Mackenzie District,; combining observations made by . i 

, sta,IJ,dard cançi,e parties y.r;ith those ~de ton traverse with a f;i.xed-:-wing aircraft 
equipped with floats • . TJ?.;i.s was an ~xpy:riment in recon~i~sanc_e mapping in 

1foJt.este~ region, Som~ studies:_. have beJ:l.n und€j~taken as to the pos:Sibility 
of speeding up reconna~ssance mappÏI?-g ·i.n ioreste.d regions by tackli:flgareas 
in· blacks· in northwe.ste·rn Ontario and in ,th~ eastern .part of the Grenville 
province. Short field studiès were thus ·made by Y. O. Fortier and G. M. 
W~ight, and the latter !+as ha.cl a' flight ovèr the Grenville .black in order to 
assess the c9untry .!rom an operational point of view. For both above blacks 
K.É. Eade co.mpiled all types of informél,tion available, maç.e preliminary 
air photo studies, · _anc;l ~de some recommendations _as to modes of maI_Jp~ng. 

ûperation Fort Ge-orge went on its second helicopter-borne season 
successfully. At the start of. field qpei-atio:r:Î.s, W. W. Heywood took command 
froin 2LE. Eade who. could not' be in the field for part of the su~er. 

•' ) r•I . • 

For complete list of field projects, see G. S. C. Inforrn,a.tion 
Circular No. 2. 

:. J • 

OFFiCE ACTIVITIES 

YELL.OWIŒIFE OFFICE 

J.C. · Mc_Giynn :... R.esident Ge~logîst 

The amount of ·rn:ining 4 ctivity in the Territories during the summer 
of 1958 was considerà.bly less· than in previous years. There has been, 
therefore, a p~rallel decrease in a~tivity in the Yellowknife . office of the 

. Resident Ge·ologist. · Thè following figures and comments outline the work 
·· of the Resident Geologist for the:.,past year. · 

· In 1958, $125. 00 worth of maps and re.ports were sold from the 
Yellowknife office. A break down of this figure, show that 145 coloured rnaps, 
115 prèliminary papers, 31 memoirs, and 7 geophysical pap'ers were sold. 

, .' ·During this calendar yeà.r there wer·e approximately four hundred 
·visitors to the Yellowknife office: À visitorJ book is not kept be cause some 
people ·seem very reluctant to sign it and so this figure is an estimate. 
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A considerable amount of time is spend accumulating data of 
minera! exploration and development in the Territories for the montlùy 
reports ta Ottawa, .and to be used in the -rev~sion of tI;-e memoir o_f t?e . 
Minera! Industry of the District of MacKenz1e (memoir 261). This information 
is gathered from conversations with exploration ·geologists, prospectors, 
and by making property exa.minations. 

During the past summer fourteen property exami:t;1ations were 
made. Many of the se trips were completed in one day, but sever~l took up 
to four days . The local mines at Yellowknife are visited regularly, 

A number of services or forms of assistance are offered to 
prospectors in the area, such as advice as to areas that should be prospected, 
the value of individual nùneral showings in the general region and examination 
pf s4owings held by individual. prospedors with advice as to what work to do, 
or not to do, to. develop these showings.- Many minéral identiiications are 
made in the year for prospe.ctors and a _lifriited 'number of samples are . sent 
t_o Ottawa for spectrographie anaiysis . ,r nuring thé past year four samples 
wei-e forwarded to Ottawa for ·spectr<:Sg:t-aphic -analysis-;an:d four mineral · 
spe_cimens were .sent for. mineral-identiiitation. 'An u~6wrï number oî . 
minera! identifications were made in the -Yellowknife offite. Related to the 
e_fforts to assist prospectors is work done 'by the Resident Géologist at the 
annual prospectors course, · which is sponsored by the local branch of the · 

.C . I.M. in Yellowknife. The: -Resident Geologist usually does much of the 
organising of this course and also gives several of the lectures. Crganizational 
work includes arranging subject matter of the. course, giving lectures, 
arranging for appropria,te films to bè brought in at the prop;e'r tirrie, etc •.. 
Minera! collections used in the course are also examined each yeàr by the 
Resident Geologist, and lasses from previous courses are repla;ced from 
Survey collections . · 

A number of services are offered to the mining exploration industry 
by the Survey1 s Yellowknife office. The most important fonction of the 
Resident Geologist in this respect_ is as. a saur.ce· of useful and hard to get 
general information. Long conversations with exploration geologists are 
numerous in the summer months and concern the geology of the region and 
of individual areas within the region, the distribution of various types of 
minera! showings and their economic potential, brief descriptions of 
individual showings that the geologist is interested in or has heard about, 
and discussions of certain geological problems that interest the geologist . 
or his company. Such conversations are also concerne·d with more general 
information such as mining costs in various aréas, transportation, . 
facilities and costs, brief reviews of mining activity in the area etc. · PrQ.~tical 
assistance and advice concerning hiring of men· locally, persona! introductions 
to various prospectors etc. is also available. These interviews often take 
the equivalent of a day. Such conversations were held by twenty-two people 
representing fifteen or sixteen mining areas during the past summèr. . 

Periodically company geologists de sire petrographic information 
which require studies of thin sections of samples submitted by them. During 
the past summer twenty-one thin sections were examined for three comparues. 
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The se thin sections are usually of interesting rock types and since they 
remain the property of the G_e·ological Survey form a useful indexed 
collection for the Yellowknife office. 

Periodically miner assistance is given to individuals doing 
geological :research in the Territories. Cffice assistance usually consists of 
descriptions or opinions concerning the regional geology, and practical 
advice concerning hiring of the personnel, and borrowing of equipment. 

Sorne assistance is given to field personnel of the Geological Survey 
du ring the summer months. Office · space' and storage space is found here for 
their use and a sort of expediting service is available during the ·summèr 
when they are in the bush. Cooperation between this office and other 
government departments in the area is complete and é:onsists usually of 
advice or information concerning mining activity in the area. Ali geological 
reports which are turned into Northern Affairs for assessment work are 
exa:-mined by the Resident Geologist:, and recommendations made about the 
acceptability of the work. During the past year thirteen such reports were 
examined. 

During the past· two years some time was cpent by the Resident 
Geologist in a study of the Regional Geology ci. the area in 1957. This study 
was initiated by Giant Yellowknife Gold Mine and the author worked with 
their geologists on the 'project. This study-was discontinued by Giant in 
1957 but work such as correspondence, checking of the literature, and the 
writing of a-paper continued,in 1958. Severa!· revisions of the regional geology 
have bee·n propësed as a result of this work. , 

PUBLICATIONS IN SCIENTIFIC AND 'TECHNICAL JOURNALS 

Blackadar, R. G.: Patterns Resulting frorri: Glacier Movements North of Foxe 
Basin, N. V{ . T. ; Arctic, 11-3 (in press). 

Christie, R. L.: A Graduate in Northern Canada-International Geophysical 
Year; U. B. C. Alumni Chronicle, . pp. _ 22:-.23, summer 1958. 

Eade, ·K.E.: Geological Reconnaissance by Helicopter in New Que bec; Can. 
· . .. , !. Min. Jour., April, 1958, pp. 118-121. :.· 
Fortier,,~Y.. O·.: Old and· New Ways in A:rctic Geology, Can; Geog. Joür., 

57-3, pp. 86-91. 
Tremblay, L. P.: Geology and Urani~m Deposits of Beaverlodge Region, Sask.; 

'· Proceedings of the 2nd Int. Conf. on the Peaceful Use of Atornic 
Energy, Geneva, Sept. 1958 ~ 

Seventh ·Annual Rep·ort'"of-'the National Aâvisory Committee on Research in 
the Geolàgiê:a.l Sciences 1957-1958 including survey of current 
re search in the geologicàl sciences in Canada. · 

UNPUBLISHED LECTURES 

K .E. Eade in March, ' 1958, at the Toronto Convention of the 
Prospectors and Developers Association gave a talk on "Geological Reconnaissance 

· by Helicopter in New Que bec", which was subsequently published in the Càn. ivi:in. 
Jour. R.G. Blackadar addressed the Toronto Field Naturalist Club in April 
on "Natural History of the North". 
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R. Thorsteinsson read before the American Society of Photo-. 
grammetry at its annual meeting held in Marchin ·vrashington a paper entitled 
11 Photogeology in the Canadian Arc tic Islands". 

R . Thorsteinsson ::;pent one week (officeal leave but no expenses 
paid) at Dartmouth Co11ege where he gave the following five lectures: · 

1 . Str-atigraphy and structure of the Palaeozoic in the Queen Elizabeth 
Islands . 

2. Stratigraphy and Structure of the Mesozoic in•the Queen Elizabeth 
Islands . 

3 , Uncompressed graptolites on Co.rnwallis Island . 
4 . Surficial features related to permafrost on Cornwallis Island. 
5 . Travcls of the G . S . C . in the Queen Elizabeth Islands . 

G . M. V{right lectur~d on Northern Operations of the G . S . C . a t 
Defence Research Board in March . 

Y . O . Fortier lectured in January at McGill lvlontreal, Laval 
Universities and at Ecole Polytechnique on the G . S . C. and the Arctic . 

P . ·Harker (and R . Tl{o:rsteinsson) presented at the G . S . A . 1958 
a,nnual meetingîn St, Louis a paper on 11Arctic Permian Faunas" . 

J . V . Ross andJ . C . McGlynnpresentedatthe C.I . M . M . Annua l 
Meeting in Vancouver a paper on problems of correlation in the Precambr ian 
of the Mackenzie District , 

R . Kretz presented at the G . S. A . 1958 annual meeting in St ; Louis 
a paper on Distribution of eleme:ri.ts arriong coexisting garnet, biotite , . and . . , 
hornblende in Grenville gneisses from Quebec . 

CCMlvil'I'.TEES AND SOCIETIES 

. Of special interest to the Precambrian Division was ' the formation 
of a sub-committee on Absolute Age Determination within the new' Co~mittee 
on Isotopie Geol:ogy. · 

• !: B esitle s the listed fie°ld projects, there is a wide range of activities 
in which staff members are engaged. Such activities are necessary for the 
operation of the Geological Survey, its relations with the public and the 
scientific world, or de rive from the spe cial qualifications some offi~ers have 
obtained as staff members or from desire for professionalfulfilment by 
indiviclual scientist or group of scientists, 

Contact with the public consists, besides the official G.S . C . 
publications, listed elsewhere, of papers published in period.icals and talks 
given at scientific meetings and at universities, also listed elsewhere , . 
unrecorded and numerous interviews, . answers to letters of enquiries, 
preparation of exhibits (Bruxelles, Prospectors and- Developers, Mus~uru Hall, 
.'kpgan Hall), group collaboration (Glacial Map of Canada, Atlas of Canada, 
G . S.A. ·Map of North A merica). 
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Field preparations always entail accrued re.sponsibilities from 
some staff members for projects to be carried by seasonal employees. Such 
projects amoun-ted to 7 this year and necessitated the help of K . E. Eade, S~ 
Duffel!, W.W. Heywood, L.P.Tremblay, andJ.A. Fraser. · Besidesthese 
and other chores, Eade served a second year on the Equipment Committee • 

.. , . 

li. F. Henderson was Chairman on the Committee on Geological 
Reseà.rch of the C. I. M . lv~. and of the Cornmittee of Barlow Memorial Medal of 
the C.I.-M 4 M~, and was on the Membership Committee of the G.S.A. However, 
no other member of the division served the profession in learned societies 
and few availed themselves of the chartce or did have the opportunity of 
attending technical conventions and meetingsl However the division staff 
evidenced its profess:l.onal interests in many other ways: 

;· 

a. Half the staff belong to evening geological discussion groups. 
b. one officer, in 1957-58, and two in 1958-59, took course s ·in scientific 

Russian reading as sponsored by the department. 
c. all officers attended. t!-.v.6. divisional seminars,, which; serve as a clearing 

house for ideas on geological, ope rational, staff niatters. 
d. mos_t officers listen to_, a~d some give, technical pa;»ers given ?Ve~y 

s~cond week at the Lo-gan: Club, and tnost belong to the P:rofess1onal 
Institute geologists gr.oup, which is informally regarded by the Geèlogical 
Survey administration as the mouthpiece of the staff. · ·" · 1 

.. . -· 
DIVISIONh.L MEMBERSHIP IN SCCIETIES AND ATTENDANCE AT MEETINGS 

GIMM -' GAG GSA RCGS AINA RSC MAC OTHERs .· 
Baragar, W.R.A. - -+ .+ ' 
Bell, C.K. Ottawa Br. + + Geoch. S. 
Blackadar, R.G. + 
Christie, R.L. + 
Davison, W.L. Nil 
Duffell, s. + + + + 
Eade, K .E. + Jr. + + PDA 
Fahrig, W .F. Nil 
Fortier, Y.O. + + + + + 
Frarey, M. J. . Ottawa Br. 
Fraser, J.A. Il 

Henderson, J.F. · + + + +· + PDA 
Heywood, w.w. ·+ Jr. '+ 
Jackson, G.D. + Jr. ,1 

:<:retz, R. + 
McGlynn, J. c . : .±.. - Alta & NW Chainber 
Quinn, H.A. + + + ·+ ' s.Ë.6. oi Comme rce 
Roach, R .A. 
Taylor, F .C. + 
Thorsteinsson, R. + + P.S.A.,A.S~P. 
Tremblay, L. P. Ottawa Br. + 
Wright, G. M . Il + 

Note - underline indicates attendance at me e ting and double 
underline attendance but not member. 
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PERSONNEL 

··c. H: Stoèkwell was transferred on April 1, from Chief of the Precambrian 
_D_ivision tà Chi<:f of Special Projects, a new G,S .C. post. 

Y. O~ Fortier was promoted by competition on April 1, to Chief of the 
Precambrian Division f.rom Head of Arc.tic Islands Section, -a fonction that 
vtill not be discharged, by a new head for the time being. 

. . 

.. · S. Du.ffelf was ;reclas sified on April 1, to Head of the E astern Shield 
Secti'on., _, f ; _position in y.rhich he previously acted as G4. 

G.1vi. Wright was declared in December the successful candidate in the 
competition for Head of the ·western Shield Section. 

R . Kr_etz jo~:ped the staff in June as G 2. 

G.D,. Jackson jo.ined ~e,: s.taff in June as T.O. 3, filling a G2 position, pending 
fus obtainment of the Ph.D. degree., · 

' . 
J. C. McGly:n.n is sp,.çnding a fifth year as Yellowknife Re sident Geologist. 
Canvassing of the staff to obtain replacement failed to attract the proper 
hti.mber of candidates. 

R . L. Christie, T. O. 3, had his Ph. D. the sis accepted at the University 
of Toronto ançl defended it successfully cin Decen:?-be!. He is_ tackling the 
last Hurdle, the Senate Oral, on January 5th~ 1959. 

Vf.R .A. Baragar, T.G. 3, .has polished a draft of his Ph.D . the sis and 
forwarded it in December to ·columbia University . --

W: W ~ Heywood, T. C. 3, a vete ran of G. S. C. helicopte r ope-ra tion-s and 
extended Arctic projects, was granted in the fall educational leave with half 
pay in order that he complete his Ph. D. qualifications at the University of 
Washington . 

P.J. Jackson, T.O. 3, was granted in the fall educational leave so that all 
Ph.D. requirements were met at McGill University , Thus the above four 
T.O. 3 staff members may be reclassified to G2 early in 1959, · 

H.R . Wynne-Edwards, seasonal T.O. 3, completed his Ph.D, the sis areà 1n 
a second -field season. He is spending the winter at the G.S,G. and hopes to 
present his thesis at Queen1 s University at an early .date. 

J. A . Donaldson, seasonal T. O. 3, and post gradua te at .John Hopkins 
University,: also completed his Ph, D. the sis area in a second field s·eason. 
He hope·s to present his the sis in the Spring of 15 9 . 

H . Williams, seasonal T. G, 3, and post graduate at University· of Toronto, 
· .commenced the mapping of a the sis are a • 

..J.i.L•; : : 
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:ë( . L. Currie, seasonal T. C. 3, who probably will obtain his Ph. D. in 
1959 from the University of Chicago, was a member of Operation Fort 
George. 

S. H • . Kranck, seasonal T. O. 31 who probably will obtain his Ph. D. in 1959 
from M.I. T. 1 was with R.G. Blackadar on southern Baffin Island. 

J. V . Ros.s, E. H. Chown, L. Kirwan, and R. Lawrence, seasonal T. O. 1 s were 
put.in charge of field projects, in a supplementary field programme that was 
authorized to provide summer employment for further students. ,, . 

POST PRECAMBRIAN DIVISION 

L •. J. Weeks, Chief 

GENERAL 

The Post Precambrian Division is responsible for the mapping 
and study of the bedrock in.the Appalachian and Cordilleran districts of 
Canada; and for the mapping and study of the Surficial deposits in all of 
Canada . In 1958 the work of the Division was carried out by thirty field 
pa:rties; in two outside offices; and ih two laboratories . Nine officers 
were assigned to office or supervisory duties. 

FIELD ACTIVITIES 

The following are the field projects carried on by this Division 
in il958, classified by pl;"ovinces. 

YU KON 

L. H . Green commenced the reconnaissance of a block of 4-mile 
areas in the Yukon, comprising L arsen . Creek, Dawson, Ogilvie River, ç1.nd 
Hart River areas in preparation for an anticipated helicopter assisted 
Operation C gilvie about 1960. Sorne reconnaissance ,was dop.e in all of the 
above mentiohed map-are.as except Larsen Creek. · -As a result of this \Vork 
the area for Operatiotl Ogilvie has been re-defined to include only Larsen 
Creek and Dawson of the above mentioned areas, together with Nash area to 
the immediate east. 

J. A. Roddick and J.O. Wheeler commenced recoru:iais sance 
preliminary to a proposed helicopter supported Cperation Pelly, to be 
carried out in 1959. The area under investigati.on comprises Quiet Lake, 
Finlayson River, Sheldon Lake, Tay River, and the north half of Wolf Lake 
map-are.as. The field organization was composed of àn eleven man party, 
comprising four traversing units, which worked with a Piper Super Cub on 
floats. Reconnaissance was not compl eted, and the Operation will either be 
enlarged in 1959 or postponed until 1960. ln addition to the above mentione d 
reconnaissance w ork, fuel caches were laid down for Operation Pelly. 
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BRITISH COLUMBIA 

E . Gabrielse continued the reconnaissance of the Kechika 
and Rabbit River map-areas, v,hich was· nominally _commenced in 1957. 
The area 1s underlain by tightly folded seclimen~ry strata and includes 
both sides of the Rocky Mountain Trench, It is anticipated that the 

. reconnaissance 9.{ these two areas will lead to a helicopter a:ss~sted . . 
· operation in two o·r three years time,~,i ü nforeseen circumstances preve_nted 
the completion of the Cry ;_;ake area, fo the immediate west of the Kechika 
area, and part of Operatio:ii Stikine (1956). About three weeks work remain 
in the Cry Lake area. 

E. F . R oots .1::om.plete-d·-:the clean·-up of unmapped gaps in 3owser 
Lake, Spatsizi, and Dease Lake areas, part of Cperation Stikine ( 1956). 
Other parts of Ope ration Stil:-ine are being cleaned up by J. G. Souther and 
H. Gabriel se. 

J. G . Souther cleaned up unmapped gaps in the Iskut River map
area_, part of Operation Stikine ( 17.56). Telegraph Creek area, another 
part of Operation Stikine , was cleaned up in 1957. During 1958 -reconnaissance 
was completed throughout Sumdum, and about _half of Tulsequah map-areas. 
The western part of, the se map-areas is W1derlain by Coast Range gra,nitiç 
intrusions, and the eastern part underlain by P .ermian Triassic and Jur~f?êi:C 
sedimentary and volcanic rocks. M olybdenite is a possible economic 
minera! of the area . 

E. V/ . Tipper continued ~e 4 -mile mapping of the Quesnel 
area, commenced in 1957. The area is now ninety per cent completed, 

~-I . -,;r . Little commenced the revision of the geology of the we_st 
half of the :(ettle iliver 4-mile map-area. The geology of this area was 
originally, but incompletely done in the 20 1 s and 30 1 s. The stratigraphy of 
Tertiary volcanic and sedimentary rocks was found to require substantial 
revision. Considerable revision was also made in the use of the terms 
Shµswap complex and Shuswap group , 

. 
E . E . Bostock commenced the 4-mil~ mapping of the Squamish 

area. Field v,ork wa:::; seriç)Usly hampered by restrictions arising from 
forest fire hazard and restrictions concerning entry into the area of metro
pqlitan Vancouver water supply. In spite of this however much of the shore
line and some interior work was completed. 

J. C- , Fyles completed the study of the surficial g~olocy of a 
coastal strip on Vancouver Island on the scale of one mile to the inch 
between latitude 49 • q.nd 50°. He . also commenced and completed the study 
of the surficial geology of a ;number of islands . in the Strait of Georgia 
between Sooke on Vancouver Island and Howe Sound on the mainland. 



- 14 -

A L BZR TA 

At the re'quest of the National Parks Branch, E~F~ Roots exanùned 
the Athabasca Glacier between Banff and Jasper with the abject of deternùninc 
whether it was s ti.11 safe to pernùt snowmobiles to carry tourists across the 
Glacier . 

SASKATC I-IE -V{ Al\J 

E . Hall commenced a reconnaissance survey of the 3round-water 
resources of füe Sourit River Basin, an area of about 12, ooo· square nùles 
comprising much of Saskatchewan lying south and easf of Regina . Prelinùnary 
wor~ indicates that the height of the water table, as measùred in bedrock wells, 
is now about the same as it was in 1935 when a well inventory was last carried 
out in this area. 

J . S. Scott commenced the study of the surficial geology of. the . 
Elhow, Hawarden, and Cutldok 1-mile map-areas . The· site of the proposed 
Elbow Dam on the south Saskatchewan River, is within the map-area. It is 
anticipated that the results of this study will be of value from an engineering 
standpoint. During the field season much test drilling was being done, and 
this was of great value in the ·study of the surficial _geology. · 

ONTARIO 

-N . R . Gadd contiriued his investigation of geological matters 
· pettaining to the safe, econonùcal, and otherwise satisfactory disposal of 

radioactive waste materials from the Chalk River plant of Atomic Energy of 
Canada Linùted. A map and report is being prepared for subnùssion to this 
C rown company. This Fall some time was, however, allottea to continuing 
the study of the surficial _'geology of the · Ottawa area,· commenceêf in 19_56, but 
side-tracked mainly through the higher priority of the Chalk R iver project. 
Two assistants were able to work on the Ottawa district, o'ne studying the 
thickness of drift in the Ottawa area, and the other the ground-water resources. 

· · E. B. Owen continued on loan to the St. Lawrence Seaway Autho:rity, 
and devoted his t_ime to the study of engineering geological proble~s co,nnected 
with the Seaway ~ · · •- · 

E. Mirynech comrrîenced the study of the surficial geology of the 
Trenton and P resqu~ile 1-mile map-areas, adjacent to Lake Ontario. This 
project is a: Geolo3ical Survey contribution to coop~rative studies of the Lake 
Ontario Basin being sponsored by the Great Lakes · Geophysical Re search Group. 
The ~estern half of the map-areas was completed _in 1958. 

ONTARIO AND QUEBEC 

J. Terasmae spent most of the 1958 field sea son investigating the 
surficial deposits within those parts of the St. Lawrence Power and Seaway 
Development scheduled for flooding; and other surficial deposits in the vicinity 
made available recently through related construction. · 
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QUEBEC 

E . I. :;:-( , Pollitt continued the inv~stigation of the ground-water 
resources of that part of the Lachine rnap-a;rea lying south of the St. Lawrence 
River, and including .Ile Perrot. At the close of the season the area was 
about seventy-five per cent completed. 

NEV{ BRUNSWICK 

H . A. Lee cpntinued the study of the' surficial geology of the 
Sa-int John River Valley', This is a long _term project covering almost all of 
Saint John River within the province of New Brunswick between the Maine 
Border and Fredericton. The ·results of this project, in addition to the 
obvious usefulness for engineering geblogy and soils purposes, should be of 
particular scientific interest inasmuch as the Saint John River ·Valley presents 
a unique opportunity to study the surficial :r_ecord in a Valley crossing the 
Appalachian ;Mountain'.s and trendj,ng parallel to the , <µrection of ice retr~at. 

F ,D. Anderso~;'c~o~pl~ted the mapping of ·the Big Bald Mountain_ 
1-mile quadrangle, commenced in 1956. Y{ork was çarried out also ori the 
Nepisiguit Lakes, Riley Brools an.~ Serpentine Lake 1-mile map-areas. Field 
work within the se map-areas was com1nenced by B. R. Rose in 1935 and 
continued in 1936-37-38. Dr. Rose subsequently died before submitting a map 
or report on the se areas, Field work in 1958 was an attempt to recover some 
value from this work done in the 301 s. Dr. Rose 1s notes were first plotted 
during the past winter, and field wo.rk was so arranged to che~k.and 
complement his work, Two of the th.ree areas were completed and one· r ·equires 
a Httle more ·work. 

. . 
V{ . H . Poole completed the mapping of the Napadogan 1-mile map-

area, commence_d in 1957. This _is part o,f the belt in New Brunswick of early 
Palaeozoic :;-oclcs intruded by igneous rocks, and in which ore deposits have 
recently been found. · 

J. M . Johnston commenced the geological mapping of the St. 
Leonard 4 -.rnile map,-area. About one half of the area was completed in 1958. 
Geologically this area is ,underlain by early Palaeozoic rocks ·thàt are not known 
to be intruded by igneous rocks. For this reason such rocks have not been .·~. 
considered by many to be favourable as a source of base me tais. It is thought 
that fur the r s tudy rnizpt pos sibl y produc_e evidence to the contra~y. 

, 

· E.D . Kindle completed the east half of the Waterford 1-rnile 
map-area: commence~ in 1957. The Fundy National Park lies mainly within 
the east half of the Waterford are a, and that part of the Park that lies east of 
the area was also completed. The rocks extend in age from Precambrian to 
Pennsylvanian. The older, harder rocks are considered to comprise what may 
possibly be a southern minera! belt in New Brunswick. 

NCVA SCCTIA 

. W . G. Srnitheringale completed· the geological mapping of th,e 
N1ctaux and Tor brook half-quadrangle s. M.apping was done on the scaie of 1 
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mile to the inch and the objective was the study of relationships between 
intrusive rocks and a group of rocks carrying Devonian fossils and overlying 
the Meguma series. He then commenced the study and mapping of the 
Clementsport half-quadrangle, an area in which similar rocks occur and ma.y 
give further information on the relationshlps being sought. · - '' 

I. M. Stevenson completed the rhapping of the Chedabucto Bay 
1-mile map--area at the eastern end of the Nova Sèotia Mainland. Disseminated 
tungsten minerals occur -in the Meguma quartzites of this area, and manganese 
garnets are known and may occur in commercial quantitie s. 

G.A. Collins ,commenced and completed 1-m.ile mapping of ·the 
Arichat half-quadrangle. This area, in which no work had been done since 
the 1870 1s, is completely surrounded by modern geological mapping. Coal., _ 
gyps-um, limestone, manganese, and salt springs are known.in .the area. 

D. G. :<elle y commenced the study and 1 -mile mapping of the 
St. Ann1s area in Cape Breton Island. Part of the area lies within the 
Cape Breton Highlands, a plateau surface 1, 000 to 1, 5000 feet above sèa · 
level. Very little is known of the rocks of the Highlands in this area. 

PRINCE EDWARD ISLAND 

G. H. Crowl continued the mapping of the Mount Stewart 1-mile 
area and completed about eighty per cent of it. · · This is part of an overall 
project commenced 1953 with the ultimate object of _mapping the surficial 
geology and bedrock geology of the entire province; Almost two thirds of 
the Island has been covered under this project. 

NEYvFCUNDLAND 

E. P. Henderson continued the study and mapping of the surficial 
geology of the Avalon Peninsula on a scale of four miles to the inch. This 
work has already been of great value to local authorities' 'in their search for 
new grave! deposits, and in their efforts to obtai:h shale-free gravels from 
known gravel deposits. 

G. C. Riley completed the rnapping on à s cale of four miles to 
the inch of the Burgeo-Ramae area on the s:outh coast of the Island. Part of 
the area, in whlch tungsten deposits are known, was mapped on as cale of 

· one inch to the mile. 

E .. R. W. Neale completed the one mile to the inch mapping of the 
Baie Verte and Fleur de Lys map-areas, on the northern side of the Peninsula 
between Whlte Bay and Notre Dame Bay. An asbestos deposit of considerable 
potential is being developed near Baie Verte. There are a number of 
prospects of base metals elsewhere in the area. 
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· D. iv.i. . Baird commenced and completed the geological mapping 
of the Deer Lake four-mile quadrangle . The geology of the. are a is one of the 
most divetsified to· be encountered in Newfoundlê.nd, extending from 
Precambrian rocks simi.lar in many respects to the Grenville , to Pennsylvc>.nian 
coal-bearing beds . · It is expected that many geological relationships will be 
clarified b_y this study. 

' J 

OFFICE AND SUPER VISCR Y AC TIVITIES 

H . S . Bo stock carried out a supervisory trip in the Cordilleran 
regié,n, visiting 8 field parties ·. During most of this trip he was accompanied 
by J . ivï . Harrison, Director oî the Geoloeical Survey. 

V . K . Prest visited two surficial geology parties , one in Ontario 
and one in Prince Edward Island. In addition, he did a small amount of 
independent work on the Prince Eàward Island project . 

B . G . Craig paid an advisory visit to a surficial geology pàrty and 
a groùnd - water party in Saskatchewan. 

J . E . J:v~uller was employed throughout most of the calendar year 
as liaison officer between the Geological Survey and those re sponsible for 
construction of the new Geological Survey building . 

: ·. Five officers n9t mentioned elsewhere in this repor,t, carried on 
office- duties relating to the production of publications resulting from previously 
completed field work. They-are: C.L . Hughes, ·-5,E . Jenness, G.B . Leech, 
W . D . McCartneyandA , M. Stalker . 

The Post Preca.mbrian Division is responsible for two outside 
offices of the Geological Survey of Canada, bath in the Cordilleran district . 

BRITISH COLUJ:v.i:BIA OFFICE 

The British Columbia office, at Vancouver, · is· under the char·ge 
of J,E . Armstrong . Cne othèr geologist, E . C. Halstead, a ground - water 
specialist, and a clerical staff of two, complete the pe·rsonnel. A complete 
stock of Geological Survey publications relatin3 to British Columbia, 
topographie maps, and British Columbia Department of Mines publications is 
mai:ntained-for the use of the public . A number of small short-term field 
projects are carri" d ou t c:tc h ye ,:;. _. by -:.i0~1 ge u:ogi si;è; , main1y at t½.e r Pq,11est c,f 
other Government Departments . Included in the se are a ·number of engineering 
geology reports on dam and power sites along the Columbia River . In 1958 
there were 8, 039 visitors re gistered at the British Columbia office, and 17, 705 
publication·s of various 1:-J.nds were distributed. 
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VfHITEHCRSE OFFICE 

R. Skinner is the resident geologist at this office, which serves 
the Yukon Territory and northern British Columbia. Within the Yukon 
Territory, the resident geologist has the status of Government geologist, 
inasmuch as the minera! resources are held py the Federal Government. 
In regard to northern -British Columbia, the resident geologist is mainly a 
source of. available information. The resident geologist observes and reports 
on the doings of various prospecting companies and individuals w.ithin t:tJ,e Yukon 
Territory and acts in an advisory capacity when called upon. A stock of 
publications relating to Yukon and northE;rn British Columbia is 1,<ept available 
for the public. In addition :to the resident· geologist there is a clerical staff of 
one • . In 1958 there were l,· 227 registe:red visitors at the Whitehorse office, 
and 2, 913 publications were distributed. · 

LABORATCR Y AC TIVITIE$ 

SEDIMENTOLOGY LABORATORY 

. The Sedimentology Laboratory is set up for the purpose of 
carrying out any physical tests, ·and some chemical tests on s_edimentary 
rocks or the materials of which they are composed. Although it is principally 
used by geologists of the Pleistocene Section, it is also used li>y geologists i'n . 
all _Divisions of the Geological Survey. The Laboratory is run by a technician, 
with a temporary assistant. In 1958, 153 inechanicàl analyses of sedirre nts 
were made, 60 of which were sieve analyses and 93 were complete sieve and 
pipette analyses. A considerable incréase ir,i. .. oµtput has taken place in the 
latter half of t!Ïe year,- and this refiects a considerabie imp:rovement in 
procedures and equipment. The accèlerated outpu·t, however, has in its turn 
increased the <lem.and for analyses. In addition to the physical analyses 
perfo1.1med by the laboratory staff, the facilities of the laboratory had been used 
us_ed freely by Survey Geologists in preparations of sampl~s for further 
chemical, palaeontological and paJynological treatment. 

PAL YNOLCGICAL LABORATCR Y 

The Palynological laboratory was es tablished during 1958, and 
at the end of the year was using the facilities of the Sedimentology Laboratory 
pending the move to the new building of the Geological Survey • . The laboratory 
was established for the purpose of sep·arating organic material from sediments 
and preparing it for study. During 1958, 650 specimens were mounted and 
determinations made of their spore and pollen content. 

PUBLICATIONS IN SCIENTIFIC AND TECHNICAL JCURNALS 

Craig, B.G. See Terasmae, J. 

Gabrielse, H. ( 1958): Geology of the Cassiar Asbestos Mine with Special 
Reference to .Cre Control (Abstract); Can. Min. Jour., Vol. 79, . 
No. 4, p. 91. 
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Jenness, S.E. ( 1958): Geology of the Gander River Ultrabasic Belt, 
Newfoundland; Geol. Surv. Nfld,, aeport 11. 

Jenness,. S,.E. ( 1958)~ Geology of the Newman Sound map-area, _North
easte'rn N ewfoundland; Geol. Surv. Nfld., Report ,12. 

. . 
Kelley, J.).G. (1958); lV.d ssissippian Stratigraphy and Petroleum . 

' ' _ Possibilities of Central Cape Breton Island, Nova .Gcotia; 
, Trà.ns. Can. Inst. lviining Met., Vol. LXI, PP• 175-1_8;, .. 

~ ' 1. 

Leech/6.B·; See Wanless, R.:.c 

1yiuirer, · j . ·E. ( 1958): Tee tonies of the Shakwak 1r,,ineament, Southwest Yukon 
" and Eastern Alaska; Geol. Soc. Amer., Bull., Vol. 69, No. 12,., 

. r: .Pt. ·2; pp. 16-19. 

Pollitt, E. I. K . ( 1958): Status of Ground-water Studies in Canada; Trans. 
Roy . Soc. Can., Vol. 51, Ser. 3, Sec .• 4, June 1957. 

Skinner, Ralph. See Smith, C. H. 

Smith, C. H. and Skinner, Ralph ( 1958): Geology of the Bathurst-Newcastle 
Minera! D_istric1;, New Brunswick; Trans. Can. Inst. Mining 

• i, 
iviet., VC?~~ .LXI_, p:p,, 78-83 • 

s~p~er, A. :M. (1958): The Kipp Section; Jour. Alta. Soc. Pet. Geel., Vol. 
' , VI, . No. 9, pp. 22_?-:-232. 

Tèrasmae, J., and Craig, B.G. (1958): Discovery of fossil Ceratophyllum 
demersum L. in Northwest Territories, Canada; Can. Jour. 
Botany, Vol. 36, pp. 567-569. 

Terasrnae, J. ( 1953): Microforaciiitlfera from Pieistocene ·Deposits, Prince 
Edwa.rd Island, ' Canada; Micrôpala~.ontology, Vol. IV, No. 4 , pp. 
429-430. . . 

Wanless, R . K . and Lee ch, G. B. (1958): Lead Isotope Studies of Sullivan 
Mine and Other Deposits in East ~(ootenay District, 0outheastern 
British Columbia; Trans. Am. Geophys. Union, Vol. 3<;, No . 3, 
p. 535. 

. ( 

ii/eeks, L. J. (1958): The Proterozoic of Eastern Canàdian Appalachia; 
Roy. ·sC?c , Can., Special Pub. No. 2, 1957, p. 141-149. 

FUELS AND STRATIGR.APHIC GEOLOGY DIVISION 

J.F. Caley, Chief 

INTRODUCTION 

. , îr,e . pri:µcipal WQrk of the .division. is to .determine the succes!sion, 
age, lithologie character, structure, and correlation of the sedimentary i o rmations 
in :anada; t o map the surface and subsurfa ce J.is tribution of these 
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for.mations in specified areas; and to carry forward studies in the petrography 
.a:tlid palynology of ooal_. seams. · · 

, . ,. . . All this work has research as its basic purpose· and it is this 
r ,esearch that pr<>duces data and information nec'essary in ~ë exploration for 
thè '.fos-sil f1,1els (oil, gas and coal) and in the evaluation of the general 
minera! potentialities of a given region, 

\•. i 

To-facilitate this work the division is constitûted as follows: 

- (a) 
(b) 
(c) 
(d) 

Geology of Fuels Section 
Stratigraphie Palaeontology Section 
Çoal Research Section (Sydney, N.S.) 
Vl'estern Cil and Gas Office (Calgary, Alta.) 

As the fossil fuels and other minerals have their origin in, and 
are intimately associated with the sedimentary rocks, any addition to 
knowledge of the origin, constitution, age, correlation, environment of 
deposition, and· structure of these strata will help in the se·arch for additional 

·: ' 
reserves. 

GENERAL 

-~, ,· A = total of 189, 909 rock samples from wells drilled for oil and · 
gas were received at Ottawa and prepared for microscopie ~jcamination_. :. , . 

·J · · These represent about l. 8 million feet of drilling and total 8'00" wells as .·•· 
follows: · Alberta 415; Ontario 375; Quebec 5; New Brunswick 2; and Prince 
Edward Island 3, 

Acknowledgment is made to the following persans and organizations 
through whose cooperation information and samples were received: W. A. 
Roliff, Imperia! Oil Limited for samples and general information on exploratory 
activities in Eastern Canada; A . R . Crozi'e;-, Çhairman and Vv.D. Brittain, 
Chief Inspector, Ontario Fuel Board foi" dri~i~rs logs and for samples' of · .. 
wells drilled in Ontai"io; B. ·Graham Roger'$,' Chief Officer - Geological, 
Department of Industry a'nd Natural Resources, · Charlottetown, for information 
recording driUing on P. È. I.; Oil and Gas Conservation Board, Province of 
Alberta, for periodic drilling reports, interim reports and electric logs, 
and for sainples of wells drilled in Alberta·; Pe!'roleui:n and Natural Gas Branch, 
·Department of Mineo, Victoria, B.C. for well sainples and for interim reports 
and maps dealing with exploratory activity; Petroleum and Natural Gas Branch, 
Department of Minera! R esources, Regina, for reports on drilling and production, 
for information on ·field boundaries, and for well samples; Department of 
Mines and Natural Re sources, Y/innipe3, Ma:hitoba for drilling reports and 
well sa:mples; Paul Fayette for sample s of wells drilled in Quebec; and to 
officers of numerous oil companies for much useful information on oil .and 
gas activities in many parts of Canada. · 

The services of the division at Ottawa were e~ended to visiting 
g.eologists and palaeontologists of several operating oil companies who examined 
well samples and fossils made available to them. Companies represented include 
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Imperia! Oil Limited, The California Standard Company, Shell Cil_ Co:np_any 
L imited, Dome Exploration (Western) Limited, Canadian Husky Cil _L1In:1ted, 
l'viobil Cil of Canada Limited, Texaco Exploration Company, The Chio 011 
Company, Britalta Petroleums Limited, :t,~elmont Oil Corporation, Triad Oil 
Company, Limited, Amerada Petroleum Corporation, Placid Oil C_o~pany, 
Blue Water Oi_l and Gas Limited, British American Cil Company L1nuted. 

Geological advice was given to the Department of Northern Affairs 
and Natural Resources and a paper on the Geological and Geographical 
Distribution of Cil and Gas in Canada was prepared and submitted to the 
Royal (Borden) Commission on Ener3y at the request of the Commission. 

FIELD ACTIVITIES 

GENERAL 

B. A. Latour continued the work of collecting data necessary for 
estirnating the coal reserves· of Canada. Mines and prospects in ·Western 
Canada were visited and all pertinent information obtained. 

B. V. Sanford continued the work of locating and establishing 
the elevation of wells drilled for oil and gas in southwestern Ontario to provide 
data for regional subsurface mapping of the productive and potentially productive 
formations of this region. In addition, he visited the Geological Survey 
authorities of the adjoining States in the Great Lakes region to obtain information 
on deep well drillfo.g as an aid to regional correlation throughout thi:s area. 

GEOLOGY OF FUELS SECTICN 

D. K. Norris commenced and completed mapping of the C_arbondale 
area, Alberta (82G 8Wl/Z) _on scale of 1 inch. to:1 mile. The southern·part of 
the map-area-is occupiéd by the· Lewis thrust sheet above which Proterozoic and 
Lower Palaeozoic rocks are exposed. The _northern partis underlain by 
M esozoic and late Palaeozoic rocks. The ~tratigraphy of all these formations 
has beeri described and èbrrelations established with adjacent regions. 
Interpretations of the structure ~uggest th,q,.t structures within the Palaeozoic 
rocks, such-as the gas '..:.bearip.g Savana creek structure to the north and the · 
Vvaterton - ca:stJ.e River structure to ~e ~ast, trend southerly and may extend 

. 
1 

beneath the Lewis ,thrust sheet. 

R. A. Price commenced work in the Fernie east half area, British 
Columbia and Alberta (82G E 1/2), mapping on a_ scale of 1 inch to 4 miles, the 
par.ts of the area not previously mapped on one inch to one mile· (approximately 
half), Stratigraphie data on formations ranging in age from the Proterozoic 
'\ifate rton formation to the Tertiary Kishenehn formation was obtained, of which 
that on the Devonian and Mississippiari formations is of particular value, being 
the best southwesternmost exposures of rocks of those systems. Small bodies 
of trachyte and syenite intrude rocks of lower Cretaceous and older. Two phases 
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.. t ·- .J 

of deforrnation occur, the older involving much thrusting and folding , during 
which the Lewis thrust sheet was displaced easterly an estimated 25 miles, 
and a young.er .phase of normal faulting, during which displacement on the 
Flathead fault totalling 23, 000 feet, was accompanied by the deposition of 
the Tertia.ry Kishenehn formation • 

. 11.; : 

E. W. Mountjoy completed mapping of the Miette map-area, 
Alberta (83F4) on s-cale•.of one inch to one mile. The western part of the 
map.-area emhraces several ranges of the Rocky mountains in which Palaeozoic 
rocks- .are expo-s.ed .. _lv~uc:h detail on the nature and variations o! ~~'. :1:pcks; · 
comprisirtg the Dev•onia.n. ·and .Mississippian system and on a pre-J?~vqn:ïan 
unconformity was obtained. In the eastern, foothills part of the map-area, 
stratigraphie studies of the lower Cretaceous, non-marine, formations were 
carried out in collaboration with D. C. lvicGregor, Structural feat:ure s 
peculiar to the Proterozoic. strata of,·-this and adjacent areas v,e:re obtained and .. 
their relati'oriship to s.tructures in the .overlying rviesozoic rocks studied 
which will mate rially as sist in the interpretation of the sub ":' s:urface· structures . 
of adjoinihg foothills regions. 

E.R. Pelletier, with the collaboration of W.B. Bradyr commenced 
and completed mapping of the Tetsa River map-area, British Columbia, (94:i:(9) 
on scale of one inch to one mile. This area spans the foothills belt from the 
plains in the northeast corner to the R ocky M ountains in the southwest. Vvithin 
it, close folds repeat lower Cretaceous, Ti-iassic, · and Mississippian strata, 
permitting examination of several stratigraphie sections and reveal considerable 
valuations, particularly in the Triassic rocks. Rocks of these systems on the 
plains to .the east have .been found productive of gas and oil. Interpretation of 
the surface. folds may reve.al potential oil and gas bearing structures in ol<;ler 
formations also known to be :productive on the plains. 

,, D. E. S.tott commenced stratigraphie studie s of the upper Cretaceous 
Smoky Group in lower Cretaceous Fort St. John Group in the foothills of north
western Alberta and northeastern British Columbia. Much of this regipn is 
unmapped and reconnaissance mapping reveals the general distribution and 
structure of the se groups and adjacent formations. Recognition and 
correlation of several sub.divisions of the se groups, studied in previous work 
on the upper Creta.ceous Alberta group,, inclicated the facies variations taking ... 
place and the possibility of. solution of. the problems of correlation with the 
succession known in the Peace River region to the north. . ,'. , 

STRATIGRAPHIC PALAENTCLCGY SECTION 

H. Frebold: Stratigraphie investigation of the Jurassic system 
of the Nelson - Salmo - Lilloett - Tyaughton Lake - Minto Mines - Ashcroft 
areas of British Columbia and the Miette - Cadomin areas of Alberta. 

i: 

T. E. Bolton: Stratigraphical and palaeontological study of the Upper 
Ordovician and Silurian strata of western half of Anticosti Island. Two complete 
North-South stratigraphie sections were measured and in addition the Ellis Bay . 
formation (top of the Ordovician) was examined in great detail. Studies of 
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surficial deposits have indicated a Post-glacial marine overlap to a depth 
of only 250 feet rather than complete submersion of the island. 

'! . 

J. A. Je'letzky: Northeastern Richardson M ountains, N. 1.iT . T. and 
Yukon. An 'essentially complete sequence of Lower Cretaceous rocks, s .ome . 
5, 000 1 thick and fos siliferous throughout was found on the eastern flanks. a._nd J 

studied in detail. Some 3, 000 1 of fossiliferous Jurassic and 900 1 of foss1hferous 
Permian rocks ~✓ere'1ocated on the Porcupirie river between B·ell· and Drift- . 
wood rivèrs, · 'in' areaJ{:o·rmerly believed.\mderlain by Cretaceous strata. Severa! 
thoù's~ü:id feet of Cretàc;ëbus ·and ? older iviesozoic rocks v,ere examined around 
the junction of ·the Porcupine and East Porcupine rivers {Eagle Plains). Late 
Lower Cretaceous ammonites were discovered for the first time in the nùddle 
part·of this sequence. 

,'•j 1 

D. c ·. 1'1.i'.cGregor: · Lower Cretaceous Palaeàbotanical Studies in 
the· Central Alberta foothills. · Plant collections from the Nikanassin and Luscar 
formations in areas · previosly not ·collected~ · Extension northward"ot f~:ora ' 
ass·etnbla;ge previouoly reported upon by W. A. Bell. . ~ .,, .· . . :•; 

E. T. Tozer: Stratigraphie reconnaissance western Queen 
E1izabeth Islands, Arctic. 

OFFICE ACTIVITIES 

GENERAL 

. B_. MacLean cbnti.huès to be engaged in assembling information on . 
cu:rrent developments in oil and' gas exploration and production in Western 
Canada, and in the preparation of regional maps showing the distribution of 
oil and gas fields, pipelines and refineries in the four western provinces. In 
addition, he prepared a rëport on Oil and Gas Developments in Canada - 1957,, 
that was published in American Institute of Mining, Metallurgical and Petroleum 
Engineers, Vol. 12, pp. 51"5-534. · · 

.. R ·.D. Eowie continued the w_ork of collecting, assembling and 
studying· all available current informatio:n on drilling and exploration for oil 
and gas i~ the Maritime Prcwinces of Canada. In addition he carried on 
microscopie examination of ·cores and 'duttings resulting · from drilliiic in this 
region and prepared m:aps and reports emboclying the results of this work. 

B. V. Sanford and R .G. Quillian prepared a paper describing the 
stratigraphy and stru'cture of the Ac

1
ton Gas Field in Ontario·· for publication in 

the Fourth Annual Report of the Gntario Fuel Board. This field is of special 
interest and importance in that it represents a new .. productivi zone in the 
Crdovician succession in southwesterh Gnta·rio and this opens~ further possibilities 
of production from the se rocks throughoùt a wid-e atea. The·se geologists ·also 

. ~_ubmitted for publication Paper 58-11 {P.$. iviap 30-1958) Sub-surface Stratigraphy 
· 'o'f Upper Cambrian R ocks in Southwestern Ontario. It ·includes contours on the 

Precarpbrian surface and isopach and distributiqn maps · of the several lith_ologic 
units of the Upper Cambrian. It is the first report of its type on this regïon ànd 
will be an invaluable aid to future exploration for gas and oil in thesè rocks which 
lie more than 3, 000 fe e t below the surface. 
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GECLCG.Y OF FUELS SECTION 

-• · R. J. W . Douglas completed compilation of report ,;i.nd -rnél.ps on 
- scà:le "of one inch to eight miles of the southern part of the plains exa.iuined 
du~:ring Opera"tion Mackenzie in 1957 (85SW, 95SE, and 95SW El/2) ,; 

J. 

·E . J. W . Irish compiled preliminary map of Charlie Lake map-area, 
British Columbia (94A). C ompilation was started on a map on scale of one inch 
to two miles on the nar thern foothills of Alberta between Atha,basca Rive.r and 
British Columbia border, and the accompanying memoir deaiing with the :· · 
stratigraphy, structure, and economic possibilities of the region. 

STRATIGRAPHIC PALAEONTCLOGY SECTION 

Summary 

Officers of this section conti.nued the systematic study of Canadian 
stratigraphy and palaeontology by means of field and office projects. 

Stratigraphie field projects ranged from an examination of the 
Upper Ordovician-Silurian strata of Anticosti Island, Quebec to the Jurassic 
system in southern British_ Columbia, Cretaceous strata o,f the Northeastern 
Richardson mountai;l.S, N. W . T~- and Yukon, and a strc1:tigi-'âp~c reconnaissanc~ 
of the western Queen Elizabeth Islands, Arctic Càn~.'â.a.'. ' A pâ.faeobotanical.) ;-, . .. · 
study of the Lower Cretaceous of the Central Alberta ·'fobthills also was i 

commenèed. · ' i · · ,., • 
•·;oe i; r '" c·, . . ' .;L ' 

' Projects undertaken by officers of the Stratigraphie Palaeontology 
section included regional studies of the Ordovician faun2.s and floras of Canada; 
Silurian faunas of Anticosti Island and Ontario; Silurian-Devonian faunas from 
central New Brunswick and Gaspe; Silurian-Devonian-Mississippian Arthropods 
from central, western, ançl. A.rctic Canada; Devonian Rhynconellid brachiopods 
of the Waterways and Flume-, f.ormations of Alberta, and the Middle bevonian 
faunas from northeastern Alberta and upper Mackenzie basin; Per1nian faunas 
of Grinnell p~ninsula, Arctic Canada; Trias sic faùnas of the Queen Elizabeth 
Islands; Jura'.ssic faunas of the-Canadian Arctic, Alberta, and British Columbia; 
and the Cretaceous marine zones of the western interior region of Canada, 
Micropalaeontological projects involved studie s of ostracods from the Silurian 
of the Maritim~s;. r~gion, .. Devonian and Mississippian of western Canada, and 
Jurassic of the Prairie Provinces. Palaeobotanical investig2,ticins were 
conducted on the Cretaceous flora of the west and spore deterrninations from the 
Upper Devon_ian Melyil,le .Island formation of the Arctic , · 

Numerous special projects were undertaken, including 1) Middle 
Ordovician cephalopods of the Ottawa re gion (A.-E, V{ilson), 2) Maritimes 
Carboniferous flora _and fauna (W . A. Bell), "3) Triassic Ammonites of western 
Canada (F . H. McLearn), 4) Index collection of Canadian Devonian fossils . 
(D • J, McLaren) , 5) Famennian (Late Upper Devonian) faunas of western . Canada 
(P . Sartenaer), 6) Development of a reference collection of plant mîcrofossils 
(D, C, M cGregor), 7) Library subdivis-ion (G . W . Sinchir and P, Harker), 
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8) Reorganization and maintenance of the Survey type Invertebrate collection, 
one of the most improtant collections in Canada, and preparation of a Catalogue 
of Types ( T . E . Bolton, et. al.), 9) preparation of a Lexicon of Stratigraphie 
Names ,in Canada (T.E. Bolton and F.J.E. V{agner) 10) prepar~tiçm of Eastern 
Canada ·Palaeobotanical Excursion itinerary for the forthcoming International 
Botanical Cong~ess (D.C. McGregor ;;i.nd L.M. Cumming), and 11) 
representatives of the Geological Survey on various National and International 
organizations. 

• In additio:µ to the .. conÙ;nuing studies of fossil collections obtained 
through direct field work, 105 detailed reports were prepar.ed on fossil 
collections submitted by field officers of the survey (74), other government 
branches (2), provincial governments (4), oil é1.nd mining companies (8), and 
private individuals (17). 

The work of the fossil preparation laboratory is summarized in 
the accompanying table. A r.1.ajor undertaking of this unit was the reorganization 
of the palaeontological collections that have accumulated over the past century. 
Thie , programme involved a syste.matic reallocation, with sorting, labelling, 
and cleaning. (washing, vacuuming and dusting} of approxima tel y 10, 500 trays. 

The ,facilities and collections of the section were made available 
to numerous visiting geologists and palaeontologists, including Dr. G . 
Henningsmoor of the University of Oslo, Miss J. R. P. Phillips of Yale 
University and Australia, J . A . Fagerstrom of the University of Indiana, Mrs. 
E . lvi:cCammon of the Uniyersity of Indiana and lvianHoba :tviines Branch, Dr .• 
A. Boucot of 1vi. I. T ·., and oil-mining Company representatives T. Byrne ( Texaco 
Exploration Co.), A . Patterson (Merrill Oil Co.), C . Hage (Dome Exploration), 
D . Oswald (California Stand,nd Oil Co.), and Dr. Kent (Triad Oil Co.), 

Details 

H. Frebold: Head, Stratigraphie Palaeontology Section: 
1. -The Jurassic System of Canada - continuous project at present 

concentrating on faunas of the Canadian Arctic and British 
Columbia, some of the work in close cooperation wi:h certain 
Oil comp1nies w)lo are greatly interested in the geology of 
the Canadian Arctic. 

2. 

3. 

4. 

T. E. Bolton: 
1. 

Chairman of Geological Survey of Canada Committee on 
Stratig raphie Nomenclature. 

Com1nissioner 11..merican Commission on Stratig:raphic 
Nomenclature. · 

Repre sentative International Commission on Stratigraphy 
Subcommis sion on Stratig raphie Terminology. 

Canadian Fos sil Arthropods - Eurypterida and Phyllocarida -
bulletin completed with M . J. Copeland, . 



2. 

3. 

4. 

5. 

6. 
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·sil~rian fa'l.Ulas of ivlanitoulin Island, Ontario. 

Post-glacial marine overlap on Anticosti Island, Quebec 
paper prepared with P • :c Lee for outs ide publication. 

Maintenance of Survey invertebrate fossil type collection. 

Preparation of Catalogu..e of Invertebrate types in the 
collection of the Geological Survey of Canada - volume I 
submitted for Survey publication. 

Preparation of Lexicon of 3tratigraphic Names of Canada -
card index compiled from U .S.G.S. Lexicon: (to 1950), U.S.G.S. 
photos.tat information, and Alberta .Soc. Petrol. Geol. Lexicon. 
Literature reviewed includes G. S. C. Summ. Rept1 s. to 
1895, complete Trans. Roy. Soc. Can. and C. I. M. M. 

M. J. Copeland: 
1. Continuing study of Jurassic Ostracods from the Prairie 

Provinces. 

2. 

3. 

4. 

Continuing study of Sµurian Ostracods from Eastern Canada -
Arisaig, Nova Scotia, New Brunswick, and Anticosti Island, 
Quebec. 

Devonian and Mississippian ostracods ·of Western Canada. 

Canadian Fossil Arthropoda - Eurypterida and Phyllocarida. 
Submitt~d Bullétin1includes a record of Canadian Eurypterids, 
with the first reported occurrence in Arctic North America 
of qie European Euïrâipterus fischeri Silurian fauna. Also 
are descriptions of e first ·western Canada Echinocarids 
(Devonian and Lower 1\/ùssissippian) and a Phyllocarid fauna 
from the. _Canadian Arctic (Silurian-Devonian). 

L. M. Cumming: 

P. Harker: 

1. Identification of Silurian-Devonian fossil collections obtained 
from a continuing mapping program of the · central Mineral 
belt in New Brl.Ulswick, and from reconnaissance surveys 
by Oil companies in the Gaspe peninsula. 

2. Assisted in preparation of the •Eastern Canada Palaeobotanical 
Excursion itinerary for the forthcoming International 
Botanical ;::;ongre s s. 

1. Monograph on the Permian megafossils of the Grinnell 
Peninsula, Arctic was completed. This account will form 
the .basis of Permian correlation in the Canadian Arctic and 
sub-Arctic. 



2. 

3. 

4. 

J .'À; .ieletzky: 
1. 

3. 

4. 

5. 

6. 
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l:viemoir on the Carboniferous and Permian Stratigraphy 
of the Liard and associated ranges, N. W. T. nearing 
completion, based on field work carried out on Operation 
Mackenzie. 

Surv'ey representative in the discussions of the U .S.G.S. 
Committee on North American Permian subdivision. 

As Chairman of G.S.C. Library committee, ·undertook 
settlepient of the final disposition of the disputed categories 
of the libi:ary by direct negotiation with representatives 
of the National Museum of Canada. 

Interim report on Cretaceous marine zones of V{estern 
Inte.riqr region of Canada compiled. 

Preparati~:m of final report on Mesozoic and Tertiary . 
rocks and fossils of west coast Vancouver Island, British 
Columbia. 

A second preliminary report on the Cretaceous and upper
most .:furass.ic rocks of Aklavik range, N. V{. T. being 
prep~red. 

Paper on uppermost Marine Cretaceous rocks of Canada 
for International Geologica1 ·congress in Copenhagen. 

M onographie description of Scaphites from the Cretaceous 
Bearpav.,: .and equivalent formations. 

Mo.nozr_aphic study of Canadian Aucella. 

D. C. i:,1cGre·gor: :, ,· (. . . 
1. Spores from ·Melville Island formation (Upper Devonian), 

Sttidie s of this nature limited in the Arctic and this 
entire ly new assemblage first small spore examination. 

2. : Combined st:udy of micro- and macro-fossil plants from 
some-rock units for the first time. 

' . __ \_; 

3. 

4. 

D. J. M cLaren: 
1. 

2. 

Preparation of the Eastern Canada Palaeobotanical 
Excursion itinerary for the forthcorning International 
Botanical C ong.re s s. 

Development of a reference collection of plant microfossils. 

Identificatio~ of faunas and preparation of stratigraphie 
information for final report Ope ration Mackenzie. 

Description of new genera and species of Rhynchonellids frorn 
the Lower Y.f aterv✓ays and F lume formations (Devonian) and 
their stratig raphie i mportance. 
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3. 

4. 

A . ·v✓ • No:rric: 
1. 

2. 
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Preparation "Role of fossils in defining rocks units in the 
Devonian of llestern and Arctic Canada", Symposium on 
Stratigraphie nomenclature, American Association of 
Petroleum Geoloeists. 

Development of an Index collection of Devonian fossils. 

Stratigraphy and Palaeontology of pre-Middle Devonian 
and lviiddlè Devoni~n of the upper Mackenzie basin. 

StratiGraphy of ·the Devonian. of Northeastern Alberta 
(Clearwater-Athabaslr..a -Upper Slave rivers and Gypsum 
CHffs-Verrr..ilion Chutes, :?eace River) report completed. 

G . VI. Sinclair: . 
1 • .. ,Continuing studies o,n the Crdovician faunas and floras, 

and sfratigraphy of the Ordovician sedimentary rocks of 
Canada. 

2. Seçtion. represe,I)tative at International Commisslfoil of 
Zoological Nomenclature London 1neeting. · ",' 

3, Special assignment_Library division. 

E. T. 'Tozer: 
1. Triassic ·faunas Queen Elizabeth Islands, Arctic. 

F. J. E. ·yragner: 
1 ~ :.?leistocene of Vancouver Area, British Columbia 

manuscript. completed. 

2. Preparation of Lexicon of Stratigraphie Names of Canada 
under direction of . T. E.. Bolton. 

WESTERN PETROLEUM AND NATURAL GAS OFFICE, CALGARY 
.. 

. . R. T.D. ; Wickenden, in charge , 

During,_ 1958 use · of the facilities of the Calgary-Office· by the 
oil and gas industr·y continued to increase. There were 1, 907 visitors 
and publications to the value of $ 2, 283. 51 were sold in the first 11 months • 

. Most ·of the time there V{as a ' ,vaiting list of persans who v,rished to study 
samples even though space in the Laboratory was used for this purpose. 

The members of the Technical staff continued to do research 
on subsurface pr0blems. 

Dr. Helen R. Belyea continued studying the subsurface formations 
of Devonian age. Sorne of the results were prepared for publication as follo\-✓ S; 
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Devo,üan Formations Between Nordegg Area and Rimbey 
Nieadowbrook Reef Chain Alberta. 

This paper was prepared for the Eighth Annual Field Confere:ice 
of the .Alberta Society of Petroleum Geologists and published in 
the guide book for the conference. 

At the reque st of the Eillings Geological Society she 
prepared a paper entitled, Devonian Sediments in Southern Alberta 
and Co:trelations with Northwes t ï-1lontana. This paper is in press 
and should be published soon. 

A brief description of Levonian beds known as the Camrose 
tongue was ·published by Dr. ·Belyea ·in the April 1958 issue of 
the Journal of the Alberta Society of Petroleum Geologists. 

A preliminary report on the Elk Point Group in Central- and 
Southern Alberta was submitted to the Editor of the Geological 
Survey for publication. 

Dr. Belyea also was a member of the Names Correlations Committee 
of the Alberta Society of Petroleum Geologists and was principal speaker at 
several of the s·tops on the A .S.P.G • . field trip in the Nordegg area. 

In the course of her study Dr. Belyea examined ·core from deep wells 
stored in or near Edmonton and in the vicinity of Calgary. She also made trips 
ta the Nordegg area to examine outcrops to correlate the exposed section with 
the subsurface and be prepared for the talks she haà. ta give on the field trip. 

lvi r. L. L. Price continued to s tudy the Lower Cretaceous formations 
of Saskatchewan. A tentative manuscript for a report on this project was 
submitted and was returned to him for revision which required additional 
examination of cores and samples. 

During the field season ivir . .? rice examined Lower Cretaceous 
sections near Swan River in Manitoba and studied cores stored in Winnipeg and 
Regina . 

Dr. D.C. Pug h continued ta study the sub-surface formations of 
N. E. British Columbia. He submitted a report on s ome of the Lower 
Cretaceous Formations, which is in the Editor 1 s hands. Two more reports 
·were submitted and returned to the author for corrections and revisions. 

Dr. Pugh spent about 4 weeks in northeastern British Columbia 
studying and sampling cores from deep wells in the area. 
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1• ,i 1 't ·•'' 

1,'; r. I. J.vi ~ I-iarris ·commenced preparing punch cards for wildcat 
t.td.:.nformatio'n. The p roject is well underway and 1, 200 cards of an es,timated 

6, OOQ '. have h'een ccY:m:ple'te<l. };lr. Harris also sp~nt a few days examining the 
geology of the s .outhern •part .of a 15· minute ·sheet in the Burnt Timber Creek 
area with the objective of starting to complete the area. 

. .. iviembers attènd-ed meetings of s'cientific orgaru.zations. Dr. 
B.elyea attended· ther meeting s and field trip of the Billings Geological Society 
and the field conferencê of the A lberta Society of Petroleum Geologists. k r. 
Price attende1d .the Second· International -dilliston E!asin Symposium in 
Regina, M r. Ha~ris represented the Survey at a meeting of t~e A .S.P.G. by 
g~ving- the commentary on twô ' reels bf film taken on Ope ration M ackenzie and 
R. T.D. vfickenden attended thè annual meetings of the A. A . P. G. and the 
A. S . P. G . field conference. 

M iss Fîelèh Laws-dn, outside of office hours, cooperated with the 
librarians of'1Various l-6il cômpanies and some members of the i,...S.P.G . in 
assembling th'e information supplied .for the · bibliography of Alberta Geology by 
members of the J{.,3.P.·'C .-· · · 

'I 

• I •( CC.A.t R.ESEARC ~-î SECTICN, SYDNEY 

P.A. Hacquebar~, in charge 

Coal Petrology 

A. Study of Coking Goals 

A s part of the re·-search prog ram on the coking characteristics of 
Canadian coals, ca:rried oùt în close cooperation with the Fuels Division of the 
Mines Br.anch, p-efrog raphic studies on coals from the Sydney coalfield, Nova 
S cotia, and the ~rdwsnest ·é:oalfield, Alberta w ere continued. The se s tudies 
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consist of making detailed microscopie analyses of a larg~ numbe_r '?f 
column samples, in ordei- to examine the lateral and vertical variations 
in the petrographic. composition of the coal seams in situ. As the 
petrographic composition of the coal is : .~lated to the quality- of. the resultant 
coke, this investigation may be considered as a resources study, It 
provides funda_mentai data on the cornposltion of the coking coals present 
in the various coal areas • 

.l:iowever, since mined coal, and in particular screenetl coal, 
has_ ç1. diffe;ent éomposition thah that of the seam in situ, detailed petrow 
graphie analyses of a series of screened sizes are also màde, They show 
that the fine cize s _, which are generally used for coke- ·m.aking, do not 
always _contain the different petfographic components--in the most ·suitable 

: proportions. Data important fo';r èoal blending ·purposes, with the objective 
of improving th:e coke quality, àre obtained with ·these studies. 

During 1958, a study of ten column samples of the Harbour 
seam of the Sydney coalfield was completed by P. A. Hacquebard. The 
columns were taken from the five collieries that operate on this seam. 
Vei-tiçal.ly, between roof and pavement, the petrographic composition of 
this .seam varie$ 26n~"ïderably . Horizoritally, between the different mines, 
no great variations· were noted, when equal portions of the seam are 
compared. However , not all collieries mine the same part of the seam, and 
therefore different types of coal are produced, as for instance in Dominion 
No. 20 colliery, where the uppermost portion of the seam is not represented. 
In general, the upper half of the Harbour seam is high in inertinite and 
exinite (spores etc.), whereas the lower half is rich in vitrinite. This 
difference is also present in the screened coal, as was found with an analysis 
of nine screened sizes of Harbour coal from Dominion No. 26 colliery, 
completed in 1958. The larger sizes, sold on the dome::;tic market, contain 
considerably more inertinite and exinite, than the finer sizes that are used 
as coking coals. The latter are ve:r.y high in vitrinite. Since inertinite is 
more or less inert during the carbonization process, while vitrinite 
constitutes the reactive (high swelling) component, the relative _distribution 
of th~se two gro1:1-ps of macerals is of great importance to the physical 
ch~racteristics of the ,re sultant coke. The Sydney metallurgical coke is at 
present made from cà;:i.l that contains very little inertinite. It is therefore 
not surprising that its strength 1is not very great, be cause there are not 
enough strength g'ivfo.g ine rt components in the coal. Blending Sydney 
coking coals with lower volatile coals would help in this respect, but 
unfortunately such coals are not present in the Cape Breton coalfields. The 
petrographic investigation carried out so far shows that another source of 
coals, that may increase the strength of the Sydney coke, may be available 
in ~he larger ::;cyee:.-.ecl s::.zes of Dominion No . 26 colliery, which at present 
are not used as coking coals. Coke tests of carefully prepared coals, 
controlled by petrographic analyses, and to be carried out by the Fuels 
Division in Ottawa, are planned as part of this program. 

Studies, similar to those described above, are in progress on the 
coking co2.ls from the Bellevue and Vicary Creek mines of V{e st Canadian 
Collieries, in the Crowsnest field of Alberta . During the past year six 
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colunin samples and nin·~ screened sizes of the Belle~ue No. 1 seam have 
been examined by T. F. )lirmingha.m, as well as one .c;olU:mn from the new
Vicàry Creek. mine, whi"ch :va~ f·~died b~ K. J. Mars~.- The res~lts obtai~e~ 
so· -far, show that b_oth vertical~y. and hor1zontal~y: the :p.etrographic compo_s1tion 
of the ·Bellevue ·No. · 1 seam is ·more variable than that of the Harl;>our seam _ 
of the ·Sydriey coalfield. The di~t~~qution pattern within the· different screened 

·sizes is likewise quite
1
different; .. A..:f present not enough data ë:;Lre available -

to present definite· results. Thè-' s·éam of the Vicary Creek mine appears to 
be more constant in its petrographic composition between roof and pavement 
than the Bellevue No. 1 seam, and to contain a higher percentage of reactive 
components (vitrinite ), at least on the· basis of the one column studied to date. 

Du.ring: l 95S.:.a researc_h :-study on the· effect of the petrographic 
compo.si.tion éh the swelli'ng propertie s of the coa.l du ring carbonization was 
carried out. The results, described in a paper read at the International Coal 
Petrology Congress, . he"id:'in September 1958 in Heerlen, Holland, are briefly 
as follows: •. - '..): · · •. 

:. . -~- \.) -~ ' .. ' ,, [ : ·. -~ 

A quantitativé" fô"rilpi;l.rison between the F. R. L. swelling-·index (a.'s 
determined by the Fue1 R-è_~~â.i:ch Laborato:ry o~ the :Mine _s Branch) and the ·:•1 
group macerals vitrinite,·1.~~irtj.te and !nertinite·~- shows _that this index .is ':· ,:~ 
related foremost to the amoünf of vitrinite. A precise correlation, howeve'.t', 
is not represented. The r~a,~-9~.fpr tj#s , ,is :t8~t _yitrinite is not completely 
homogeneous, but consist~.-_of.lw,ô· ëorî~tltuents, namely collinite (devoid.of ·. 
cellulàr struëture) and teliru;~e,,Cy;ith structure) . .. quantitative analyses carried 
out on etchèd polished seètioi:i)i c$f gr,ou.nd coal (luc~te pellets), revealed that a 

, very substantial portion ~f'vitr1tjite' ïs represented by collinite. In non-etched 
sectrons a separation of vitrinife into collinite and· telinite. cannot be -made, and 
acèo_:rdingly only the total vit:rinite is recorded. -,' , The study has shown. .that only 
telinite portion of the vitrinite _i _s iesponsiblè fo.~)~è svrellip.g _propei;µe.s of. 
coal during carbonizatiôn. A very gciod correla,tion petween the F. R. L. 
swelling index and the per_cent telinite was fouri,d, in both the Harbour coal 
from the Sydney field (Cii-'bo:nife·rpus) and the Bellevue No. 1 coal from the 
Crowsnest area (Cretace·ouè)~ : Ho.W-éver, in the two coals examined, a different 
cor relation is repre sented, w'hic];l ~s caused by the differencein ranlc. The 
significance of this may be better understood when it is realized that only a 
relatively slight decrease in ~el.inite content will cause a substantial decrease 
in the swelling indices of thé.i~ .ellèvue coal (medium volatile bituminous), but 
wîll not materially affect ·the· i:ndic:;es of the Harbour coa.l (high- vol~tile 11 A 11 

bituminous). As the swellin6 Ïndïëes are c;losely relate~ to the physical 
prope-rties of coke, this observation may be of considerable value for the ·•· ; 1 

deter'mination of sui table blenël.s of coking coals. 

B. A. R. Cameron' s Ph, D. The sis Projei::t on the Harbour Seam of the 
Sydney Coalfield. 

This project, which wa,_s initiated in 1"957, was continued this year. 
iviicroscopic studies of several colûmn samples of the Harbour seam were made 
at the· Pennsylvania State University and in Sydney·, by employing thin sections 
of eoa:l. Megascopic profiles were ineasured a.t'regular intervals in the . 
diff_e-;-ent mines by Came ton, ·assisted by K. J. l\/1arsh, and-a great number of 
additfonal samples of se!ected horizons were 'collected. At Penn. State, during 
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the winter of 1957 - 1 58 ash samples of different horizons were examined 
spectrographicaUy, and a semi-quantitative analysis of the diffe.re:1t el~ments 
present was made. The etnphasis of this study is on lateral variations in the 
petrQgraphic composition of the Harbour seam in relation to facies c~anges 
w:ithin the ancient peat bogs . The nature of the immedi_ate _roof rock is ':'lso 
considered, as well as the distribution of the ash cont:pbutmg elements in the 
cli,fferent types of coal. The results of this study will be given in Mr . Cameron's 
the sis, which he 'hopes to complete sometime during 1959. 

Palynology 

A. Study of Stratigraphie Ran es of Small Spore Genera in Upper 
ar onaceous S a es o tl e Maritime Provinces 

This• investigation forms a part of the long range project that 
eventually will cov'er the entire Carboniferous succession in the Ma-ritime 
Provinces. The objectives of this study are threefold, namely: 1 . to find 
the stratigraphie ranges of the different small spore genera, 2. to determine 
the density variations of the genera in the stratigraphie column, 3 • . to ~e-st~blish, 
by me;ans of spor·es, the stratigraphie position.of those areas in the iviariti:rnes 
that have yielded insufficiEint megafossils for a precise age 2.ssignment. 

, r.! .-. ·r • • 

. In connection \in.th the Fourth International Congress on Carbortif-
erous Stratigraphy and Geology, heid in September 1958 in Heerlen, Holland, 
the first -objective has been very actively pursued this year. As a re sult of this , 
the ranges ·of the small spore genéra in the four groups that comprise the 
Uppei- Carboniferous of Eastern Canada {Canso, Riversdale, Cumberland and 
Pictou) has been established. For this, a total of 150 samples of coals and 
carbonaçeous shales from different areas in Nova Scotia, New Brunswick and 
Newfoundland have :been studied by lv~.S. Barss and J,R . ·Donaldson. Thin 
number. includes 30 samples from the Mabou. ·area that were examined durïng 
1956 and 1957, and 15 samples from the Minto - Chipman - Beersville area, 
referred to later ·in this report. The re sults obtained with this work to date 
are given in the .spore paper presented at the Heerlen C.on,gress by P.A. 
Hacquebard, a.nd mày ' be sutnmarized as follows: 

The presence of genera with restricted ranges permit a selection 
of certain spore combinations·, that are used in zoning the Upper Carboniferous 
succession. Five spore divisions, four zones and four subzones are 
recognized. The limits of ·the spore divisions .are in agrè.ement with the six 
floral zones represented, and established by W. A . Bell; , However, additiorial 
subzones not clearly marked by ·the mega-flora are also indicated, and include 
the "Howley Eeds" of Newfoundland. . , , . 

The beds contain the coals of Howley, St. Andrew1 s -and South Branch, 
all in western Newfoundland , The spqre,s sho~ that they, ?.re younger than 
th,e Gansa strata of the Pomquet River · section of Nova Scotia, and field· and· 
spore evidence indicate that they underlie the Riversdale coals of the St. ' 1 

George's area of Newfoundland, as well as those of western Cape Breton Island. 
Equivalent ,strata in Nova Scotia have as yet not be.en, found, but there is . . 
a possibility that the Canso strata that contain a Westphalian A arthropod faùna 
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(according to Cop.eland, 195 2), may be the same age. The II Howley Beds" 
contain a Westphalian A spore assemblage, The name "Howley Beds" 
therefore, has at present only local significance. It is used for reference 
purposes, and notas a new stratigraphlc unit, comparable in rank to Canso, 
,R,iyersdale, etc. Ho-yyever, . should later studie s confirm Copeland1 s findings 

Lt,:, . that the Canso g:irnup c;onsists. of .two stratigraphie units, then it may be 
advisable to q.se SE}parate ter.rn.s to designate each unit. The more so, because 
the i11issis .sippian 7 Pennsylvanian boundary occurs between, these two parts 
qf the Çanso ;group. As is_ m _entioneq. in the papert the spores contained in the 

1· •• 1~ Capso. se.c.t_io~. of the Pomqu,~t ~~v,er in Nova Scotia (near Antigonish) indicate 
., ., . th~J ,th~se Canso _sediment_s-:-a_re:·ç,f Upp~r Mississippian (Chester) -age. Spores 

of the type se·ction of the Can·so (on the· Strait of Canso) have not yet been 
st;udied. T4is section is assigned by Copeland to the uppe:u -unit, and therefore 
could be of the same age as the 1Howley Beds" of Newfoundland. 

, j_, The paper also ' poin~s out that ,the spore distributionJÎn the ·upper-

i.f ·. 
··, . 

' J•.• 

• 1 

most zones of the Pictou group show that a . revision of the boundary between 
Westphalian C and D may be ~a.rranted, not _only in the Maritimes but also 
in Europe, A detailed comparison with the Saar shows thé\t th~ Vfestphai~àn D 

J .is repre.sent~d_ not solely by 1:be Ptychocarpti~ q.nitus z6ne· ~~s" :ls . contended by 
Bell), l;>ut als<?. includes the Lin_opteris obliqua zone, The division between C 
and D in Europe,,. based enµrely ,on the megâf~ora is conf1;1s,ing, and can p,erhaps 
better be made by meé\,ns of the microflora. Recent spore studies carried 
out in various European coalfields seem to indicate this. 

, , The above investigation also provided valuable data fo,r the third 
objective-,of the spore studies carried out for · stratigraphie purposes. -Itwas 
possible fo indicate the ,stratigraphie position;~of ·the following area"s of 
Carboniferous _deposî"ti9n,_ which wére until now not precisely kno~. In 
descen~ng stratigraphie order the locations of these deposits are listed below. 

PICTOU GROUP 

Ptychocarpus unitu~ zone , 
In New Brunswick: Beersville 

Linopteris obliqua zone 
In Nova Scotia: Stellarton 
In .Ne.vrfoundland,: Riviere Blanche (near Stephenville) 

: .. .' 

L ·onchopteris zone: 
In Nova Scotia: Merigomish Island, Spicer Caver (Cuinb . Co.) 
In New Brunswick: 1\/ilnto, Cady' s, Dunsinane 

. CUMBERLAND GRCUP 

In Nova Scotia: Dewolf Brook (west of Parrsboro) 

"HOVfLEY BED_S." 

In Newfoundland: Howley area, St. Andrews, South Branch 

CANSO GRCUP 
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In Nova Scotia: Pomquet River se __ ~tion, North Shore (Cape Breton). 

The stràtigràphic· signifïcance of tliese datings 1 'rê as follows: 
' .. . . . ' 

a) Minto and Beers·ville in New1Brunswic.k, ' b~'.cause it alters the present 
-conceptioh that the co'als of bdth areas· are of the 'same age. · Although both · 
are a·s .signed to the Pictou group, tHê -toa'.1 ·J\.orïz6n at Beersville is considèrably 

. younge.r than the Minto coal searr1~ ·· The two âf1e' 's 'epàrated by the entire 
.i.iinoB;teris obliqua zone, which ?-t pres~rlt_na~ ' ~ôt -~een lo_ca:.~ed with a.ny 

.. tcterta1J.nty ;1n the are a between .Mmto and ·Eeei"sv1lle. The 111nto coal 1tse~f. 
wa.s a.!ssigned by Yv. A. Bell to~the Linopteris ob1i~ua zone, but the spores clearly 

· show that it belongs to the Loàthopteris zone, an_ very likely to the upper . part 
of this zone. It contains the same characteristic genera as the 'l;racey seam of 

· ·, the Sydney coalfield, which lies at the ve ry top ·of the Lonchopte ris zone. 

b) Insufficient megafossils have been found in the shales associatecl with the 
coals at Stellart on. The refore th'eir stratigraphie position has be~~ a matter 
of •conjecture '; ' Bell assumed these coals to lie in normal succession below the 
coals of the Thcirburn district, which•·he dated as belonging to the Linopteris 
obli9iua zone, . T.Be Haites, on ·the othk'.r hand, ·assigned the Stellarton coals 
prov1sionally to the Cumbe.rlànd..:gro\ip, and postulated that they are sep_~rated 
from the Thorbu:rn coals ·by a: ~conformit'yr ·.: The spores show _without any doubt 
that the-Stellarton coals, at :l'è'ài.Jf as far down as_ the McGregor s,eam, qelop.g to 
the Linopteris obliqua zone(' a;nd prObabiy are ?-Il normal su.ccessfon with t:tie coals 
of Thorburn. · ' · · · ' · · 

c) The assignment of the (thin) c·ohl' J.ho:rizon ôn Ri~iere Blanche near Stephenville, 
Nfld.' , to the Linopt'e17i•s·, obliqua zOi?,é of the Pictou group is signiffcant; bec~se 
it was entirely ûnknown that Upper "Carboniferous sediments of this g=1-"0':1P qccur 
in Newfoundland. Their geogr.aphic location in relation to the geosynclinal basin 
of the Gulf of St. Law·rence is also interesting, in that it shows the presence of 
upper Pennsylvanian (Pictou) sediments as far north as Stephenville, Nfld. 

d) The dating of the coal present on Merigonùsh Island as lowermost Pictou. 
(Lonchopteris zone) refutes Haites 1 correlatiori. of the ' Thorburn coals with 
those that occur north of Fraser Mountain, and puts serious doubt on the 
existence of the disconfornùty mentioned under b). 

e) The Upper Carboniferous sediments of the Cumberland coal basin, bordered 
in the north by the Joggins, River Hebert ahd Chignecto coalfields, on the west 
by the Springhill field and on the south by the Cobequid Mountains have all been 
placed (by Bell, Shaw, and others) in the Cumberland group. The presence at 
Spicer Cove (at extreme' s-qutheast part of the· basin) of a section of lowermost 
Pictou(Lonchopteris zone) strata is therefore a very interesting discovery. 
Since the axis of the Athol syncline lies close to Spicer Cove, it is considered 
quite possible that more Pictou strata occur to the northwest of Spicer Cove in 
the region close to the synclinal axis. In fact, it may be possible that a large 
portion of Division 6d of map 337A (Springhill Sheet) prepared by Kerr, Jones 
and Bell ( 1935) may repre sent basal Pictou strata, M ore samples (if the se can 
be obtained) are nece s sary to work out this problem, 
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f} The coal at Dunsinane in New Brunswick belongs to Gussow1 s Salisbury 
formation ( 1953),· which he considers to· be older than the Minto formation. 
The spores show that the Dunsinane and Minto ·coals are of the same age 
(Lonchopteris zone), and accordingly the Salisbury formation may be 
correla,ted. with ,the Minto forfuation. The coal at Cody' s may also be corr_,.. _ 
elated with the Minto horizon; as it contains the same characteristic spore~ .. 

g) The coal at Dewolf Brook lies on the Cobequid Mountains east of . 
Parrsbor-0:. It is contained in a coarse conglomerate, that is ·probably of the 
sa~e _age as the Styles Brook conglomerate · on t;tie north sicle of the Cumberland 
basin (in Chignecto area), because the spores shôw the coal_ to be of Cumberland 
age! This <la.ting gives concrete evidence of the presence of Cumberland strata 
on top of the (pre-Carboniferous) Cobequid Mountains. As regards the geologic 
history of this part of Nova Scotia, this may be considered important information, 
because it throws more light on the isostatic movements of tl?-e C9bequid ·c9.mplex • 

. !' ~ . . . • 

h) The coals at Howley, St. Andrew1 s and South Branch of western Newfoup._d
land have been assigne cl- to the "Howley Beds". The •significânce of this re1:,µlt 
has already been dealt 'with previously arr pages 5 and 6~· The provisional -;·, 

., stratigraphie t.erm •"Howley Beds'·' for the coal measures in the Howley are;:i. 
and equivalent strata ,has been introduced for the following reasons: 

• JI., 

1) The spore assemblage noted in the six sample's ·collected from Coal Brook 
and Aldery Brook in the area south of the village of Howley cannot be _ 
c_9rrelated with the spore as_sei:nblage:.present.iri the Riversdale- ·coals of the 
St. Geor"g"e 1 s coalfieïêl~ of which three samples were examined~ nor with 
that present in the ten samples studied from the Riversdale coals of western , 
Cap~ BrefOn Island.- n' The latter includes à thin coal horizon just south of 
Margaree Harbour, which lies about 4, 500 feet belqw the No. 5 Seam of 
Chimney Corner, _a,nd-likely -represents the earliest Riversdale coal known i~ 
Cape Breton Island.1 r.: The youngest Riversdale coal, c_olletted from the Boss rJ 
Point formation• in the Joggins area, likewise cannot· be correlated with the ~., 
Howley coals. 

2) Although no correlation between the Howley and Riversdale coals can be , . 
made1 the spore as sembla.ge in both indicate s a We stphalian A a ge, in terms ,: 
of the Eui;opean chronology. ·-- In ·American terms this me'ans that both are of 
Pennsylvanian age. Accordingly, as was ' p·oirited out previously o~ page 6, 
the Howley coals are younger than the Canso deposits on Pomquet Rive r, which 
axe upper Mississippian in ag·e·. · 

3) The coals of the Howley area can readily be correlated with the' coal horizon 
at South Branch, as well as with the horizon at St. Andrew' s . .. The latter 
lies at the top~ . :or just·:above the Searston Bed.s of the Cbdroy are a, which 
Bell, ( 1948) has provisionally correlated with the Canso g'roup. 

From above it is concluded that the 11 Howley Beds 11 occupy a 
Stratigraphie position that lies between the Riversdale and the Canso (of 
Pomquet River). lt is for this reason that the new term was int roduced. 
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i) The a:ssignment of the Canso section on Pomquet River and North Shore• 
in Nova Scotia, to the Mississippian. t.Jntil recently the position of the 
Canso, either as basal Pennsylvanian or Uppermost Mississippian was in 
doubt, ,and àçcordingly the Mississippian .. Pe11nsylvanian l>_oundary in the 
Maritimes ·could not be ind.icated with any certainty. The ·spore study shows 
that at le.ast two sections of strata assigned to the Ca.nso group are ·of · 
Mississippia~ age. Of the Pomquet River section, which is about 6,000 feet 
thick• three samples obtained from the u.pper, midCÙe and lower pa!ts have 
.been e.xanùned. The North Shore sectibn is 375 feet thick and contains two 
layers of carhonaceous shale that have been studied for spores. However, 
as mentioned previously, other Canso sections may be basal Pennsylvanian 
(Westphalian A) as is contended by_ Copeland. Therefore ·considerably more 
wo,:k will have to be done to complete this project. 

' 
. Regarding the se~~nd objective of the spore investigation carried 

out for stratigraphie purposes, mentioned on page 4, a considerable amount 
, of work remains to be done. Spore counts have at present only been made of 
thé Mabou, Minto-Chipman-Beersville, and in part of the Joggins -Springhill 
and Pictou coalfields. A determination of the spore density variations 
thr,oug~out the coal measures is necessary to obtain supple~.entary stratigraphie 
information. In many instances the observation that a particular genus is 
present is insufficient. The amount by which it occurs often varies between 
different stratigraphie units. 

B . S ore Studies of Partiçular.-Coal Areas, carried out for Seam Correlation 
an Structura urpose_,s. ~.s-

1) Study of the Joggins-Riv~·r Hebert-Chignecto. and Sp.lJ."inghill coalfields. 

. This investigation is carried out by J. R . Donaldson, and its 
objective is to verify the possibility of correlatirig the coal seams of the se 
two areas of the Cumberland coal :ba.sin. Or, should no correlation exist, 
then the objective is to find the stratigraphie relationship. ; · r 

,, : For the purpose of finding the stratigraphie ranges of the 
different spore genera within the Cumberland group (carried out as part of 
project A, page 4 etc.) eleven seams were examined from the Joggins (etc.) 
are a, and nineseams from the Springhill district. 

Spore counts of eleven seams (comprising counts of 20 intervals) 
have been completed, and counts on another twenty seams are necessary to 
complete this project. 

A~ •present,_ the only result that can be reported is that the 
Cumberlan,d group cannot be subdivided into different stratigraphie units on 
the basis of the generic spore distribution. 

2) Study of_ the Pictou coalfield, , · 

, This study, which was commenced in 1957 was interrupted until 
October 1958, on account of the activities necessary for project A. Its 
objective is to find a structural interpretation of the Pictou coalfield 
supporte d by fossil evidence, At present there are two entirely different 
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views on the structural and stratigraphïc·- rela;tionships in this field, namely 
one by Bell (partly on fossil plants) and orie ,by· Raites (based in part on came 
plants). Bell interpreted the stratigraphy of this field as being one of 
continuous succession, which in descending o_rder is as follows: Thorburn 
member, Coal Brook membe:r, . Albion membëi.-/_ ·'Plymouth..r:qe:o.:i!i~v. Westville 
member and Skinner Brook member, which tdgëthe·r totata:.):l6D;t / 2, 000 feet, 
all of whia.-hi he regardèd as the Stellarton series, which is tif Piètou -~ge. 
Contrary to -this~ Haites placed onJy the Thorburn membé't •in the, Pi:ptou . 
group, and pr9visionally cqnsidered, the other rrtembers as 'a ·part: of):4f , 

_ Cumberland group, the two l;>eing _ separated by a disconformity;. Thè"Âlbi-on 
member he regarded the same as the Westville member. This 'correlation is 
economically important, because it affects the remaining reserves of the 
Westville coals in the Stellarton district. 

From the spore studi~~ c_arri~d out to date (and again actively 
pursued since October) the following results regarding the above controversy 
can be reported. .-, 

a) - Both the Thorburn and the St~llàrtori èoals (Albion me:rober) are of 
Pictou age ( see page 7 b and 8 d). 

•b) The Stellarton coa.ls are not the same, but -are younger thàn the WestviUe 
coals. · Aécordingly, a substantial res-erve of the Westville No. 1 (or Acadia) 
seam may be expe·cted tounderlie the coals in the Stellarton district • 

. ' ~ -

During 1958 M.S. Barss-has studied the spore ranges from ten 
samples and has completed ·!=>pore counts of five seams of the Pictou field. _

1 

Gounts and range studies o(another thirty-seven samples are necessary to ' 
complete this proje,ct. · · ·; ' 

3) Study · of the Minto-Chipma.n and Beersville coalfields, New Brunswick. 

This stuçiy, whiclJ. ï,nvolved .an examinatior1 of fifteen -sàmples, 
collected from seven d~{ferent. coal horizons at various localities, was corri.pl
eted in 1957. A prog~,éss report, by Hacquebard and Barss was submitted in 
Janua·ry 1958. It show_s that it is_ possible to separate three formations, each 
containing coal horizon_~, b·y i~eans of iossil spores. Severa! direct seam 
correlations were als_o made, \&'hich facilitated the field w ork carried out by., 
the New Brunswick Mines Branch in the area east of Chipman. 

As a result of the spore range study, mentioned under A, some 
changes are necessary in the age assignments of the coal bearing formations 
at M into-Chipman and Beersville, that are mentioned in the report. The se 
changes a-re the following: 

a) In the rep ort Bell' s assignment of the Minto seam to the Linopteris 
obliqua· zone was accepted. ,. As was mentioned on page 7 a, the M.into seam 
is now placed in the Lonchopte:ris zone, because of the similarity with the 
spores contained in the Trace y s_eam of the Sydney coa11.!field. 
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b) The B eersville _coal, although still considered as belonging t? the . 
Ptychocarpus unitus zone, may better, be plaçed in the upper part of this 
zone, and not in the lower part, as was ind.Îcated in the report • . 

c) · The correlatiôn of the coals of the Sunb~ry _Creek for.:p:ia.tion wi_th the 
Linopteris obl~r<;\ zone, as shown in the report, , was ba_s~d SOfely_ on the 
evidence -that ' èy lie 150 feet a~ove. ~e Minto seam. rS.l~Ge tpe Mmto se~ 
is ·now· regarded as belonging 1:0 the,·'L:oncliopteris zonE;; , the position t?tthe 
Sunbury Creek coals is in doubt. ' Fr:ôm the spore info1:mation available at 
present, it cannbt be definitely sa.i_cf'if these coals arE/ lowermost Linopteris 
obliqua or upperinost Lonchopterïsïn age1 It is hoped. that several ad~tional 
-samples obtained durihg the summer of 1958 -f.rom the area between Chipman 
and Beersville, may provide a clue to solving _this problem. 

Other Activities 

A. 

For this . colloquium the late Professor W . J. Jong~s circulated 
six questions related t~ ·1ocal and w_orldwide problems ~:>n the st;ratigraphy of 
the Carb-oniferous system. Several of the se questions y,r~re qui~e involved, and 
an extensive literature survey was required to answer them. A report, to be 
published in the Congress Proceedings, and dealing with the se six questions 
was made by Hacquebard, who also wrote a short a~ti.cle to accompany a large 
table showing the Carboniferous stratigraphy of the Maritime Provinces. In 
this table the lithology, fauna, flora and spore florules of the clifferent 
stratigraphie units are indicated, as well as their pre·sently accepted 
correlations with the divisions used in Europe and the ~nited, States. 

In connection with the studies mentioned above, and for the spore 
range investigation, Hacquebard has constructed 31 stratigraphie sections 
(scale 1 inch equals 500 feet) of the differènt èarboniferous areas in Nova 
Scotia and Newfoundland. Sections of New Brunswick and Prinèe Edwar~)sland 
still have to be drawn . At present, only draft copies of these ·sections have 
been made , but it is planned to group them togethe:r on a number of charts in 
a more permanent form, which will incorporate the stratigraphie results of 
the spore studies. · 

B . Ac~vities outside Sydney 

1) J.R. ·Donaldson spent three weeks in Jâ.nuary 1958 at the Pennsylvania 
State University, where he carried out spore studies under Dr. Gerhard Kremp. 
The purpose of thi s visit was to learn mo:i;-e about the spore classification 
proposèd by Potonie ~ :( remp, and to· discuss certain problems encountered 
with our spore studies at Sydney with the co-author of this classifi~ation, 

2) P.A. Hacquebard attended the First International Congress on Coal 
Petrology, and the Fourth International Cong ress on Carboniferous Stratigraphy 



and Ge-o:l:o·gy; -hoth-·of w htth:"W"ê".f'~îrn1"d-tn .. Heerl'ê'n,· · Holland, in September 
1958. He presented one paper to the Petrology Congress, and two papers 
to the Carboniferous Stratigraphy Congress, and also participated in the 

. colloq~iu~ on. C_arboniferous strati_graphy which was held during the 
Congress •. 

3) Throughout the year P.A. Hacquebard and his associates visited the 
differ~nt coal areas of Cape Bretop Island and the mainland of Nova Scotia 

._ to collect samples f~r the palynological investigations. Field trips for 
similar purposes were also :rp.ade, in June to western Newfoundland, and 
in July to eastern New Brunswick. On the latter trip, he was accompanied 
by Mr. John Hamilton of the Mines Branch of New Brunswick, who directed 
him to coal _outcrops in ~e eastern part of ,this province. 

LABCRATCRY ACTIVITIES 

PALAÈCNTCLCGICAL LABCRi.;. TCRY STATISTICAL SUMiviARY 

THIN POLISHED RUBBER PLA.STER DISINTE-
NA1v1E S.A. ï;.r CUTS SECTIONS SECTIONS MOLDS C.A.STS GRATES 
B

0

olton, T.E. 70 ' 65 
Bell, Vf .A. 21 
Copeland, M . J. 4 4 200 
Cumming , L. M. 10 3 3 
Frebold, H. 2.2 2 35 35 
Harker, P. 115 120 5 10 10 
Jeletzky, J. 4 18 18 
McGregor, c. 10 10 
IvicLaren, D. J. 310 283 15 68 136 
Norris;' 'A . W. · 312 108 ··-·' 7 -- ·· 7 
Sinclair, G. V{. 22 17 5 
Thorsteinsson, R. 63 46 2 
Tozer, E. T. 27 63 137 
Miss vf ilson 12 26 5 20 20 
lV~iss Vfagner -- · 18 36 
Visitors 85 92 38 46 
Universities 4 3 78 

Total 1066 771 55 323 526 200 

Boxes received during field season 224 
School collections made up 20 
Boxes shipped out during year 132 



PUBLIGATICNS IN SCIENTI:?IC AND TECHNICAL JCURr!ALS 

GECLCGY -CF F UELS SECTICN 
,. ; Ji 

Jasper Albe:rta~ A Source of the Foothills Eratics ·Tr_ain, by E • .,~,. Mountjoy; 
L lberta Society of Petroleum Geolog1sts, Vol. 6, No. 9, 1958, 
pp. 213 - 2 26 • 

. -:;:v~issi•ssippian Stratigraphy of the Central Foothills and Eastern_Ranges of 
- the Nordegg Area, Alberta By W .B. Brady; Guide Book to 

8th J..nnual Field Conference Alberta Society of Petroleum 
Geologists, l 958, pp. 51-63. 

Pocono Paieocurrents in Pennsylvania and îv.i.aryland by E. R. Pelletier; 
Bull. Geological Society of America, Vol. 69, 1958, PP• 
1033-1064 . 

Cperation ïv~ackenzie: By R. J. \.-./ . Douglas; Canadian Cil and Gas Industries, 
Vol. 11; 1958, pp. 51-57; Canadian ivlining J::mrnal, Vol. 79, 
1958, pp . 64-70 . 

.Canadian Qperation "Mackenzie'', 195'7 byR.J. 'if. D9_1._rnlas; Polar Record, 
Vol. 9, 1958, pp. 144-146. 

:fviississippian Succession in Mount Head Area, Alberta by R. J. Vf. Douglas 
and P . Harker (as submitte .:l by Harker). 

STRATI:::::R.APHIC PALAECNTCLCGY GECTICN 

Redescription of Cten::-ibolbina clavigera (Jane s) 1891 from the iviidclle _ 
.. Crdovician of Cttawa, Canada, by Murray J. Copeland. J. PaL 32-1: 

236-238, 1958. . , - - .-

Pre-Carboniferous Fatin.as, Northern and :::entra! New Brunswick, by L. M. 
--_- Cumming • .A.bstr., Bull. Geol. Soc, Amer, 69-12-2: 1958 

· Stratigraphy and Gorrelation of the Jurassic in the Ganaàian Rocky Mountains 
_ an!;i__A_lp~;rt_a F_çQtNUJI., ,_ by__pan_~_ F_reb9.!_cl. ____ 1 

__ 
1_Jµ.!_°9, _ssic a_nc;i, Garboniferous of 

\lestern Canada", ~- Assoc. Petrol. Geol., pp. 10-26, 1958 

Mis sis sippian Succession in Mount Eead I..rea, 1-... lbe rta, by K . J. Douglas 
and P. Harker. 11 Jurassic and Carboniferous of V/este rn Canada", J,.m. 
Assoc. Petrol. Geol. pp. 177-189. 1Cj58. 

lViegafaunal Zones in the Alberta :iv~ississippian and Permian, by P. E arker 
and G. C. Raasch. "Jurassic and Carboniferous of i✓ estern Canada", Am. 
Assac. Petrol. Geol., pp. 216-231. 1958. 

The Devonian-i .. ississippian Boundary in the Alberta Rocky Mountains, by 
P. Harker and :C. J. iVic:i.., aren. 11 Juras sic and Carboniferous of 1,/estern 
::anada11

, J,.m , As soc. Petrol. Geol., pp. 244-259, 1958, 
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Permian Section on Grinnell Peninsula, Arctic Archipelago, Northwest 
Terr,iterie_s, Canada, by P. Harker and R. Thorsteinsson. Abstr., Bull. 
Geol. Soè. Amer. 69-12-2: . · ~958. _ 

Die Jungere Oberkreide (Oberconiac bis Mae_stricht) SUdwe_strussléil,nds . 
und ihr Vergleich mit der Nordwest and Westeuropos, by J.A. Jeletzky. 
Beihefte zum Geologischen Jahrbuch, Heft 33: 1-144. 1958 • . 

Geological History of Aklavik Range, Northeastern Richardson Mountains, 
N.W.T., by J.A. Jeletzky. Abstr., Bull. Geol. Soc. A-mer. ?.9-12-::2.,. 1958 . -- -- -- -- - " 

1 .-

. . Çommon Devonian Fossils from the Alberta Rocky Mountains, by D. J. 
McLaren. G.uidebook Eighth A,.nnual Field Conference, Alta. Soc. Petrol! 
Geol., pp. 193-203. 1958 - -

. ~ . ' ,IJ 

Dev-onian ,of Southwestern Ellesmere Island, Canada, by D. J. McLaren. 
Ab~tr., Bu.11._ Geol. Soc. · Amer. 69-12-2: 1958 

Stratigra_phy and Palaeontology of the Williams Island formation, by M. A. 
Fritz, R. R. H. Lemon, and A. W. Norris. Froc. Geol. As soc. Can. ~: pp. 
21-47, 1957. 1958. 

New Name for an Ordovician Shale in Manitoba, by G. Wi~ston Sinclair and 
Edward I •. Leith. ± Pal. 32-1: pp. 243-244. 1958. 

Age of the O;i::dovician Cobourg "Formation", by G. Wins1;on Sinclair. 
Abstr., Bull. Geol. Soc. Amer. 69-12-2: 1958. -- -- --. . 

. Occurrence ofF.ish in the Ordovician of Canada, by G. Winston Sinclair • 
. ./).b ctr., Bull. Geol. Soc. ; _me r. 69- 12-2: 1958. -----
Trias sic Faunas from the Queen Elizabeth Islands, Arctic Canada, by E. T. 
Tozer. Abstr., Bull. Geol. Soc. Amer. :69-12-2: 1958. -- -- --
Unusual Pleistocene Fossils from Southeastern ·ontario, by Frances J.E. 
Wagner, Trans. Roy. Soc. Can~, 3rd ser., sec. 4, 51: 5-11, 1957. 1958. 

., . 

CALCÂR Y OFFICE 

Designation of ';rype S~~tion, Camrose Tongue, Upper Devonian, Alberta, 
by Helen R. Belyea, J .our. Alta. Soc. Petrol. Geol. 6-3: 105-110~ T958. 

Devonian Formations Between Nordegg Aréa and Rimby-Meadowb~oà"k R eef 
Chain, Alberta, by Helen R. Belyea, 8th. Ann. Field Conference, Alta. 
Soc. Petrol. Geol. 75-106. 1958. 

SYDNEY OFFICE 

The following publications, although dated in 1957, did not came 
out in print until early in 1958, and are not listed in the 1957 Annual R eport 
of the Department of Mines and Technical Surve ys. 
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;-iacquebard., ? . ~-- ·, :. 95'7: Flant spores in coal from the :--iorton 3roup 
{::ùssis::.ippian) of Nova Scotia. - ï.,_icropalaecntolo3y, vol. 3 , 
no . 4, pp . 301-3Z4. 

Submitted ' and 'approve.d for publication are the following papers, that 
iikely will appèar in print in 1959. 

Eacquebarq., . P . A .: Pp.lynological JtudieG of some Upper and Lower .:arbon
iferous sti:ata in Nova [iço:tia. Part I: The :iV.iabou coal area. -

· M. 3; submitted ·for publication in the Proceedin3s of the Third Coal 
Conierence, held at Crystal Cliffs, N .C. in June 1956. 

• ;..J ~ 

· Eacquebard, P . h. .. Val\le of a, quantitative separation of the maceral vitrinite 
· into its ·constituents telinite and collinite for the petrography of 

coking coals. - i\L S. submitte<l for publication in the Proceedings of 
the. 1,th Carboniferous C::m3ress, :i:-iee rlen, Holland, 3eptemb:r 1958. 

}iacquebard, ? . A .. Earss, Iv~ . S. and Donaldson, J. R .: Distribution and atrat
igraphic nignificance of small spore genera in the Upper Carbonif
erous of the i·Jiaritime Provinces of Canada. - M . .S. etc., as above. 

~-:ac que bard, F; . 1- . :. A Sv:::nmary of Carboniferous stratigraphy and palaeontology 
· · of the 1v~4 ritime Provinces cf Canada. - lvi.3 . etc, ·, às abo~e . 

. '·i : , ·' ' . 

~:.:;acquebard, P.J_.: Canadian contribution for Colloquium on Carboniferous 
Stratizraphy, held,_in conjunction vith the '1th International Congress 
on Carboniferou~ Stratigraphy and Geology, . Heerlen, Eolland, 
Jeptember 15-20, 195/3, Report etc., as above 

l<-.eport ·.-rit.h outside circulation, · but not for publication. 
~· • r • .. . 

~~acquebard, '...=, , L ,; and Barss, 1v~ .S., 1958: '...='rogress report on a cpore study of 
the ç:_oal dep9sits in the M:into, Ghipmarl and Beersville areas of 
N 'e;N' ·B rùn s wi c~·. 

•. l. • :,j 
MINpR,ALOGY DIVISICN 

.. 

S. C . Robinson, Chief 

· ; INTRCDUCTICN · 

The following report has been compiled !rom report::. submitted by 
heacls of the chemical analysis, 3eochemistry, isotope geolo tw, mineralogy and 
petrobgy sections . ,,!hile Dr. Rose was seconded to the Jv~ineral Depositn 
Division,, ,var!, of his section was· handled by the mineraloey section, and pen<lini:s 
d.ecision on duties of Lr. Rose , it, is recormn-ended that this arranr;ement be 
co'ntinued. Reports of the Section heads are appended. 

FIELD A~TIVITIES 

i\!orth viest Territories 

5'/- 2. G. C . ~:.:;.. Smith made a brie! reconnaissance of a basic-ultrabasic 
cor.1.plex on the -=::op?ermine .River preliminary to undertaking a detailed study. 

Yuxon Territory 

53-5. ::--<... . ,J . Z.oyle continued lab oratcry studies on ores of the M ayo 
c a m ? in preparati -:m for completion of a memoir . The::.e dep osits ar e unique 
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in Canada because weatherin~ and supergene enrichment are preserved. As a 
recult it is possible te ctudy the 3eochemical chan::;es involved. Mineraloiy is 
also unique in Canada and already one new mineral (Hawleyite) has been described. 

Bri~ish Columbia 

51-27. J. E . Reesor corrunenced detailed studies of Nelson and Valhalla 
granite intrusions in parts of the Burton an_d ::_:::>assmore map-areas. These studies 
are part of a general investigation of types, genesis and related features of 
granites in Canada . :S..esults of this year 1 s worl~ have demonstrated unusual 
field relations in a dome of granites, quartzites, gneisses and migmatites whose 
_si3nificance requires further .valuation in the field and laboratory. 

57-28. c. H. Smith rr.aèe 'l. reconna.issance oî aeveral ult~abasic 
bodies in the Cordillera of British Columbia and the Yukon. 

Alberta and Saskatchewan 

58-18. E. lvi . Cameron initiated a broad study of the geochemistry 
of sandstones by field work in the Foothills of the Rockies and in the Cyprus 
n:i:lls . . A collection of 400 samples Wq.S made as the basis of intensive lab
oratory s~dies which will provide information on conditiQP.15 of formation of 
sandstones: their provenance, subsequent diagenesis etc; data which should 
be U:seful În pefroleu:i:n geology and ground-water investigations. 

Cntario 

54-31. A brief trip to the Bancroft area to obtq,int additional samples \.;,ras 
·made. Stùdies of uranium ores and rock::, from the area are continuing· with 
as si stance of a s·eascnal employee. Results indicate that uranium and thorium 
were not derived from enclosing hast rocks but were introduced from a deeper 
source. Correlation by age determination indicates a genetic relationship to 
granites _ in the area. 

Cntario and Cue bec 

C. ~'..f . R . Gauthier collected over 10 tons of rocks and minerals from 48 
localities in Gntario and Quebec. This mate rial is used to prepare nuites for 
sale to the public. I-ïe also çollected 200 pounds of displà.y spe_cimens. 

:-'.uebec 

58-36. E. R . Rose commenced a study of the petrol::>gy and mine:i;alo1w 
of the iron-titanil.:m deposits in anorthosite bodies of the· Grenville sub-province. 
It is hoped t1'1at this study will provide information on the zoning and structure of 
the anorthosite bodies and the relation of the titaniferous iron deposits to them. 
The se deposits comprise very large tonnages ofiron mine rab,·, ap:?roachine ore grade . 

New Brunswicl-;, 

57-22.. This study of the geochemictry of the nathurst - NeY1castle base 
~ tal camp -,,vas comrheDced with a brief reconnaissance in l 9S7 and continued 
in part of 1958 by Cr. Boyle in association with Dr . Roy, a pont doctorate 
fellow in mineralogy; ,'.ë;l.Ild with Profeseor Kalliokoski ·Y✓ho is workine on the 
geothermometry of the deposits by the ~'~UllerUd method. 
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Nova Scotia 

56-28. R . H . C . Holman completed the geochenùcal 
reconnaissance of the mainland of Nova Scotia by analysing _stream waters 
and stream sediments for Cu, Pb, and Zu. Maps showine lines sinùlar to 

. contours but enclosing areas . in which streams have equal metal content, 
are· being used to present results of this work. This new type of present
ation net only pernùts ready recognition of anomalously high areas, but 
also· brings. out the relation of these anomalies to the bed-rock geology. 
Results of-this reconnaissance have indicated several areas in which 
significantly .high anomalies exist and thus provide a valuable supplement to 
the geological mapping of the Province. 

OFFICE Al.'1'D LABORA TOR Y AC TIVI TIES 

ANALYTICAL CI-IEMISTRY SECTION 

This se·G:tion, includes the rock and nùneral anal y sis laboratories, 
the spectrographie .laboratory and the laboratory for analysis of radioactive 
materials. During this year Mrs . M . McGahey resignéd and was replaced 
by Mr . K.G. Hoops and Mr . V. Romeny joined the section. Mr. o. ,c. ' 
Wickremasinghe, ;:a.-Colombo Plan student at McMaster University, spent 
three months in the section to study methods of rock analysis. 

As a result of modifications to rapid methods of rock analysis, 
it was possible for .the first time, to supply rock analyses to a field officer 
during the same .field sea,son in which they were collected. 

New methods were developèd for: deternùnation of small 
_ amou.nts . of uranium in zircon; chlorine, fluorine, strontium and manganese 
in silicates; continuous extraction of acid-soluble constituents from rocks; 
conversion of sulphates to sulphldes for isotope analysis; and extensive 
developn.ent work was done on Versene titration methods for calcium and . 
magne sium. 

Compilation of data of geochenùstry of Canadian rocks and 
minerals (C.P. 121) was continued by two seasonal assistants during the 
summer. 

The following is a summary of analytical work completed by 
the section in 1958: 

Complete rock analyses 
Partial analyses 
Special analyses 
Total deternùnations involved 

Preparations of lead tetramethyl 
Preparations for thoron line etc. 

J. 

Qualitative spectrographie analyses 
Senùquantitative 11 

11 

Cuantitative 11 
11 

Total S~)ectrographic exposures 

131 
201 

21 
4049 

114 
160 

199 
928 
680 

4624 
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MINERALOG Y SECTION 

. , ; Good pro2ress was made in compilation.,of data for publication 
of a ·cat;alogue, of X-ray powder diffraction patterns of minerals \vhlch 
are on file in the X-ray laboratory. (O.P.15). 

, A seasonal assis.1ë_nt ;n .çollaboration with R. J. Traill started 
wor1 'on revision of memoir 7~, )'A List of Canadian Minera! Occurrences". 
Cooï=?e;ration of the Iviineralog_~al' l}.._ss~ciatio~ of Canada in thls projectd1as 
beeri promis_ed. (C.P.160)!:t ... ·_ !.. · 

, For the. past two years, D.D. Hogarth has been employed as a 
seaso~f.tec~ical ?#.~cer to do ;i:-esearc;.h pn uraniµ,m-niobium minerals .• _ · 
Thls work W4-.F.,.99.~~!eted for the<betafite and pyroçhlore series during 1958 
and will be presented as a Ph.D. thesis to McGill University. M. V.N. 
J~~fx~Y cl, BOft :?-P&to~ate fellow, completed hls study of zirc-ons in granites 
as sµ1ta!,>fy .~hronon:ieters of g~ological ag~ in March and is completing final 
draff ... pfa.bùlletiri. in In:~a • . Dr. S,upriY,a Roy, a pç,st doctorate fellow joined 
the se.dion in March 1t.d;}mdertake ,a miçrographic !study-of the. ores of the 
Bathurst-Newcastle camp. This work in part supplements that of R. Vf. 
Boyle in 57-22. 

. ... . .. Service work .cont4iued to do~inat.e a,ctivities of the . section: 
a 'sU:mmar-y: follows: ·. · ·, . _- _---_r:/. ... . . . , 'i,:-

. ' 

1. X-ray minera! ide~tj.fications 
2. X-ray spectrographie analyses . 
3. X-ray diffracton:i~wr analyses . 
4. Minera! concentrates separated 
5. Samples crushed and sized for analysis 

1819 
112 

78 
515 
298 

Mine;r~l separations involved.-.: the following operations: t'. 

~ .: ~ : •l .. 

Cr,ushing, . grinding ,and sizing 
Super panner separations 
Frantz isodynamie separations 
Carpco magnetic separations 
Heavy liquid separations 
Other separations 

. ' -

460 
35 

750 
250 
385 

55 

Mr. F abry examined 2, 316 rock and mineral samples received 
by mail during the year, and a substantial additional number for persans who 
brought them to the laboratory. 

ISOTOPE GEOLOGY SECTION 

. . Good prqgress was made during the year on studies involving 
isotopie analyses of ~ulphur, lead, magne sium, and.argon, {O.P. 1s 28, 62, 71, 
98, _116_ and 1;44). 
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Complete mechanical and electrical plans for a second mass 
spectrometer were drawn by R. I<. Wanless and the intricate tube assembly, 
magnets and stand were completed by the Maintenance Section of the Mines 
Branch. All other equipment has been purchased and assembly req~i~es 
only completion of the con tract for the electronic circuits. It is antic1pated 
that this , mas,s spectrometer will be tested, but not operated, before the 
move to the new building .• 

Plans for the radiocarbon dating laboratory were completed 
and the counting equipment is ·being designed and built by the Radioactivity 

. D~vision of tl;l~ Mines Branch • . All equipment for conversion of samples to 
COz has been ordered ready for assembly in the new building. 

, . Isotopie analyses 0f sulphur from Devonian petroleum . 
·horizons, from o.res and rocks of the Yellowknife camp and from the 
Sullivan camp have been made· but have not yet been assessed • 

. ;. c· 

_ Isotopie ratiosr:of lead· (O. P. 98) from all parts of the Sullivan 
_·;., mine and from some neighbouring properties are remarkably constant, 

whereas·,lea.d isotope ratios from other n:eighbouring properties differ 
significantly:. Work on this projèct is n~arly c6mplete. and a preliminary 
:paper has been published. 

A second argon extraction line was completed and put into 
ope ration by N. J. Snelling, a post doctorate fellow. _Difficultj.es encountered 

· in .extraction and purification of argon have been largely eliminated and work 
is now proceeding on a routine basis. Calibration work on K/ A ages has 
been successfully completed;-· resèarch on confotrni_ty of K/ A ages of 
different rocks and minerals~bf geological equ,lva.lent'age, · by N. J. Snelling, 
is well advanced and routine determination 6f mica~ bas oeen sta.rted. 

. . • .... . . : , : • . ,.: l. J ~ ~ • : 

. Preliminary work on measuremént of magne.sium isotope ratios, 
using a simple type of solid source arrangement was not entirely satisfactory 
but did i:fldicat~ a significant :variatidn ·in 1Mg24/Mir26 ratios in a wide range 
of samples. This program will be actively implemented when the second 
mass spect,;ometer with its imp-~oved ·êourcès · is a:vàilable. 

! Ji.._. :j" : . 

The follov..ing is a >surhmary of work done·: 
,· 

Extractions and purifications of argon 48 
Extractions 11 11 11 sulphùf: 130 
Mass spectrometer analyses of sulphur 89 

11 1!,. 11 11 lead 20 
1'. i, / 1 ·_ •;, 11 • 11 argon , .. ,127 
Il Il Il Il magne Siurd 16 

PE TROLOG Y SE-C TION 

.A,. small petrography laboratory was established in the late 
summer ,~nd_ two seasonal T. O. 1 s have been retained through the winter to 

·study thin sectîons of ultrabasic rocks, to examine mineral concentrates used 
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in the age program, to provide precise identification of plagioclase feldspars, 
to make petrographic studies of meteorites and samples subnùtted by other 
branches of government etc. 

Pre:tinùnary petrographic and nùrteralogical work on the Abee 
meteorite was finished and a report in manuscript has been written. The 
catalogue of meteorites in the collections of the Geological Survey bas been 
consolidated and brought up to date. Systematic collections representing 
rocks of 32 field areas were catalogued and comprise 15,500 specimens. 

Petrographic studies were made of seven suites of rocks. 

30 precise deternùnations of plagioclase feldspars were reported. 

GEOCHEMISTRY SECTION 

R. H~ C~ Holman in collaboration with Mrs. Gilbert has almost 
completed labo_!atp:1;y work on peat, soils, roç_ks and vegetation collected from 
a c6pper ·swamp ' neà:r Sackville, N.B. Copp.er content of parts of this swamp 
is 6% and as high as 25% in the dr~.~èl material'. 'Thi."s work is being done ~n 
collaboration with '!Yr. R.E. Bes'chêl qf the Departinent of Bi?logy ap.d . ,. 
Bacterihlogy, Motl.Iit Allison Univérsity. · · · · 

Good progress has been made by Mrs. Gilbert in compilation of a 
haridbook of simple methods of geoc~enùcal analysis that provÎ,.de consi~tent _ 
and sensitivè results for,·certain ele.inents. Most o(these methods ar-e ~ :_-
adaptable for use in the fieltl. · · 

As usual most of the work was devoted to analysis of samples 
from the field. 

Numbe r of sample s : .rt 1 ., 

Total number of deternùnations 
Deternùnations of specific gravity 

3,595 
9,763 

136 

This volume of analyses "".'as done by Mr_s. Gilbert with ~e. 
assistance of ·two sea:sonal assistants.· :ifi addition chemlcal supplies were 
ordered and packed for the field partie1:1.,, standards were prepared, and some 
training provided to field assistants. · · ·' •. · 

Sorne progress was made in developing more sensitive tests for 
copper and molybdenum. M any tests for various metals, employing new 
reagents ar·e being reported in th~ literature and it is hoped to test the 
applicability of the se to field use when additional staff is availal?le. 

COLLECTIONS FOR SALE TO PUBLIC 

Increase in demand for these collections and specimens in 1958, 
over fi gures for 1957, was 17%. Despite employment of one seasonal employee 
throughout the year and two additional seasonal employees in the summer, delay 
in shipping orders has periodically been as long as 2 1/2 months. For those 
using collections for teaching, this may be a seriou s handicap. 
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Specirnenc 
82, 477 
S4, 56 <3 
25 , 87~ 
15 , 049 
l L.!: , 744 

5 ,644 
3,604 
3, 00 3 
2, 197 

11, 27 1 
3, 9 24 

22 l'.. , 351 

Colle ct icnc 
?.. , 301 
1, 556 

7 36 
4 37 
4C6 
16G 
l 0 3 
77 
39 

3 29 
10t; 

6,253 

In addition 50 l arge sets cc:..1.taining a t otal of 6, 0 00 specim e n s ·.ve r e 
· shipp e ci . 
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PUBLICATIONS IN SCIENTIFIC AND TECHNICAL JOURNALS 

A geochemical reconnaissance of part of Nova Scotia, by R.H.C. 
Holman and R. W. Boyle. Northern Minér, March 6, 1958, p. 262 et seq. 

Geology of the Bathurst-Newcastle minera! district, New Brunswick, 
by C.H. SmithandR. Skinner. Trans. C.I.M. LXI, pp. 78-83. 

Lead isotope studies of the Sullivan and qther deposits iil the East 
Kootenay clisyrict, southeastern British Columbia. Trans. Amer. Geophy s . 
Union, Vol. 39, No. 3, p. 535 et seq. 

An a .pplication of ,!Tiultivariate variance analysis to mine ralogical 
variation, Preissac-Lacorne batholith, Abitibi county, Quebec, by K .R. 
Dawson. Can. Mineralogist, Vol. 6, part 2, pp. 222-233. 

The composition and crystallography of niocalite, by E. H. N ickel, 
J.F. Rowland and J.A. Maxwell, Can. Mineralogist, Vol. 6, part 2, pp. 264 -272. 
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• J . 
Possible loss of sodium and potassium during fusion of plagioclase 

fe1dspars, by K. R. Dawson and J. A. Maxwell. Can. Mineralogist, Vol. 6, 
part 2, pp. 288-289. 

A Canadian occ"4rrence of fairchildite and buetschliite, by K. R. 
Dawson and Ann. Sabina. Can. Mineralogist, Vol. 6, part 2, pp. 290-291. 

Technique for optical determination of iron-bearing dolomites, by 
J.E. Howell and K.R. Dawson. Can. Mineralogist, Vol. 6, part 2, pp • . 292-293. 

The compilation of chemical analyses of Canadian rocks and minerals, 
by J.A. Maxwell, K.R. Dawson and Margaret E. Tomilson. Abstract,ii.Fourth 
Western Regional Conference, Chemic~l Institute of Canada, Sept. 4-6 • .. 

Electroanalyticâ.l chemistry, by J. A. Maxwell. Chemistry in Canada, 
Vol. 10, No. 1, pp. 38-39. 

Uranium deposits of the Bancroft region, Ontario, by S. C. Robinson 
and D. F. Hewitt. In the 2nd. International Conference on the Peaceful Uses of 
Atomic Energy, Geneva 1958. 

A genetic classification of Canadian uranium deposits, by S. C • . 
Robinson. Can. Mineral-ogist, vol. 6,..: part 2, '.'. pp. 174-190. 

Types and ore reserves of Canadian radioactive deposits, by J. W. 
· Cirûfith, A-.'.._H. Lang.1 S.C~ Rol)~!lson, S~M. Roscoe and H.R. Steacy. In the 
-znff International Conference on the :f>eaceful Uses of Aton:ùc Energy, Geneva, 
1958. 

'j _L, 

REPORTS OF UNITS 

ANALYTICAL CHEMISTRY SECTION 
' · .. ',__'• .. 

by J. A •. Maxwell 

A. Rock and minera! Analysis Laboratory (O .• P. 77) 

Type 
Complete--:--Partial Special. Total 

Samples on hand, Jan. 1/58 27 20 25 72 
Samples received, 1958 216 50 55 321 

243° 70 80 m 
Sample s completed, l.958 1.31 59 21 211 ·, 
Samples on hand, Jan. l/S9 m TT 59 Î82 

Analyses reported 131 59 21 211 
Supporting analyses made 90 120 3 213 

Total TIT ffi 24 424 
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Complete Partial Special Total 
Determinations involved in 

analyses reported 1823 . 152 117 

Determinations involved in 
supporting analyses 1494 154 6 

' . . "TII7 1oo lTI ... ... , .. 

1Rapid metho-d1 .Analyses 
on hand, Jan . 1/58 26 0 , 

1Rapid method' Aira.lyses 
received, 1958 172 15 

ITS" ~ :-

'Rapid method1 Analyses 
completed, 1958 117 15 

1Rapid method' Analyses 
on hand, Jan. 1 /59 81 0 

B. Radioactive Minerals .Chemical J,.,aborato.ry (O.P. 28) 

Rôcks dissolved for tp.oron liiie 
Lead tetràmethyl preparations 
Potassium in silicates 
Minor constituents in rocks 
Others 

Samples 
P -~·ocessed 

1 

13 7 
114 

53 
74 
38 

... - .. 4Ib 

C. Spectrographie Laboratory (O. P. 16) 

Samples on hand, Jan. 1/1958 
Samples received, 1958 

' -Total 

i44 
909 

nm-

Chemical 
Preparations 

137 
114 

23 
27'4 

Qual. 
199 

Semi-quant. Quant. 
928 680 Analyses reported 

Exp_o~ure s made 
Analytical 

2223 
Development 

2401 

2092 

1654 
37b4 

Analytical 
De te rminations 

53 
212 

20 
zB5 

Total 
Tm 

Total 
4624 
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Sample s carried over and 
reéeived, 1958 ' 

Ana.lyses made 
:._;! • 

Chernical Preparations made 

Determinations involved 

Spectrographie Exposures made 
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SU Ml\11.A.R Y 

Chem. 

809 

709 

274 

4323 

Spec. 

1053 

1807 

4624 

Total 

1862 

2516 
t.\. 

4323 

4624 

. The analytical laboratories had on hand in 1958 a, total of 1862 
samples for analysïs '; The total numbe.r of analyses made. :i.s 2516, and that of 
chemical preparations 'inadè is 274, involving 4323 deter,minations and 4624; 
spectrographie exposures . -- · · · --

· General J. 

The work of the Section has involved the complete and partial chemical 
a".ld spectrographie analyses of rpcks, mineral~, ores , soils, brines and waters 
subntltted by'Survey _.'officers to ·supply data _of field proble~s,_ and the an,~,1ytical 
and ·preparative themistry _require.d for thé age _determinatfon, and isotopi s~dy 
programs , ' rnineralogica:I: studies of radioactive ·minerals a.'nd 'geochemical studies 
of uranium, thorium and_ related e l ements . 

i • 1 

New and speèial projects unde_rtaken by :t;he Sectic;m in 1958 ·axe as 
follows: 

l. . The·· Rapid Metlrods of Analysis were put into regular,laboratory use 
and li 7 c ·omplete analyses··were made. Exténsïvè . developméii.t' work was . done on 
fae Versene titration methods for calcium·· and magnesium. 

2. Extensive work was 'clone on Blind River samples for Dr. Roscoe, 
involving preparati·on of samples for thoron line work, ai:id trac~_ element analyses, 

3, Revision of all spectrographie methods, other than qualitative, has 
been co'mplèted,' ·and a ge,neral s~rruquantitative method established, 

. . . • . . . ' . J . 

4 . Sail and brine analyses were made ·~or the first time. 

5. New methods were developed and applied to the determination of 
small amounts of uranium ïn zircon; chlorine, · strontium, fluorine and manganese 
in silicates; the continuous extraction of acid-soluble constituents from crushed 
:·oclcs; the conversion of sulfates to sulfides for mass spectrometric analysis. 

6, For the first time, analyses of samplés sent from the field were sent 
to the Survey office r before he had left the field , 
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7. The compilation work connected with O. P. 121 (Compilation of 
Canadian Rock and Minera! Analyses) was continued during the summer 
months . with the help _of lv'i~ss Marg~ret Tomilson and Miss Dorothy Pocock. 

8. Mrs . ivi . McGahey left the Rock and lvlineral Anaiyses Laboratory and 
was replaced by Mr. K .G. Hoops. M r. U. Romeny joined the staff of the 
Radioactiv~ Minerals Che mi cal Laboratory. M r. 0. C. Wickremasinghe, a 
Colombo Plan student at McMaster University, spent three months in the above 
laboratory in order to study our methods. 

MINERALOGY SECTION 

by R. J. Traill 

Goo.d progress was made on the compilation of data for publication 
of a catalogué of ,X-_ray 9,iffractlon patterns of m.inerals which are on file in 
the· X-ray Laboratory. · 

Work began on a second major compilation project, revision of Memoir 
74 and publication of an up-to-date list of (O. P. 160) Canadian minera! 

. · occurren,ces compl-ete_,:with ru.ia.Iyti~al data. 
• ~ :: ,. • l _) • • 1 • • 

. A two-year re1:?ea~ch study o.Î py:rochlore and betafite minerais was 
completed ·d~J,"ing. t~.e past _.~ummçr. The. ·results of this study will be embodied 

·'· in a Ph.D.i thesis to be presented at MçGill Unîversity by D.D. Hogarth. 

Dr. Supriya Roy joined the ·Mineralogy Section in March on a Post
doctorate Fel!Qws~p a.pd began é}n ore _micrographic study of the copper ore 
deposits in the Bathurst area, New Brunswick. 

Provision of service work to g~ologists of the Survey and the public 
in general continues to ~ominate the actiyities _of the Mineralogy Section. A 
summary of servie.es performed lollows:. . . . . 

(1). The X-ra,y Laboratç,ry completed 1819 minera! identifications, 
112 X-r.ay spectrographie analyses and 78 X-ray diffractometer 
analyses . 

. . l.. 1 ' • 

( Z) , .. A total of 515 mineral concentra tes were separated, and 298 
rock samples were c'rushed, in the Minera! Preparatioh and 
S~paration Laboratories . The separating work included the 
following numbers of operations: 

Crushing, grinclin.,g, s1zmg 
Superpanner separations 
Frantz separations 
Carpco separations 
H~.~vy Liquid separations 
Cther Operations ' . . . ' 

46_0 
35 

750 
250 
385 

55 

.. 
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(3) . As a service to thè public, a total of ·2316 miner_al and roc).< 
· · samples ·we:re examined and .the ,results of these examinations 

were communicated to the seridets in 353 Ietters. A large 
number of additional sample s were examin,ed and identified for 
persons who made personal visits to our ià.boratoi-:i:es~ 

• l . • 

ISOTOPE GEOLOGYrSEC TION 

The laborc;l,tory has continued studies on problems involving sulphur, 
leaâ.~· argo_n and :qiagnesium i~otopes during 1958. In aqditt_o:t?, ~wor~ has gone 
ahe?-9-.01} ,the assembly of a. nei.w soiid source mass spectromete:r • . , .The original 
plant t '~l_led for completion of the new instrument by fu.e tim~ ,the s'l,l,vey moved 
to :fti tièw quarter-s in 1959 and it would appear now th~t *i~·will be::realized. 

·"C' . ... . -·--. 
Twô â.rgo_n extraction lines have<been sèt up in the labora;to.::,;y at 541 Sussex 
Strêet and t4e processing of a:li'gon samples for age studies is bein:g carried on 
in a routine m 'annèr. A radio-carbon dating laboratory has been planned and 
equipped from this year 1s estima.tes. The majority of the p.ecessary apparatus 
is n.ow stored in the Survey quarter:s:•at 541 Sù~~ex $treet. · Electronic 
compone,n.ts r _equirèd,to provide -automatic ôpèr·ation of the counting equipment 
have bèèn ,ordered. . , · ·•· .. ·: · -

L 
,f' • 

Sulphur Isotopes: O.P.62; O.P. 71; O.P . 144 

A total of 130 sulphur samples were converted _t~ SO 2 for mass 
spe_ctrometric an,~~ysis an.d 89 mas,s·;spèctrometric analyses were carried out. 

! ·:" r· ... - ' . ~ r , 

;•,:.-'.:, The sarnpl~s: r~pr~~~rrt··~ ·s:e:t-ie·s of projects invol".'jng studies of the 
isotope chemistry of sulphur in rocks and ore deposits and isotope studies 
of sulphur in Canadian petroleum deposits. A detailed investigation of the 
sulphur isotopes at Yellowknife,-':N ~W. T., is now complete and the re sults will 
be assessed ef1,rly in 1959,.,_~t Several interesting trends haye been observed in 
this study ~f various sulp);lide .. .minerals selectèd from all g'eological formations 
of the a~eà. . 

A large number of sulphide and sulphate specimens from Devonian 
producing horizons .in Alberta as well as oil samples from producing wells 
have been ·analyse_d mass spectrometrically. It has been 9bserved that the 
sulphide sulphur ~q.tios are relatively constant VJt1;hin formations but that 
the' ratios vary wi9-ely in intermediate transitioijs zones~ This fact indicates 
tliat the sulphur isotope ratios may be valuable in stratigraphie correlation and 
with this thought in mind collections were made from neighbouring Devonian 
regions. Further work in this field of study tj-Iust await the mass spectrometric 
anal y sis of the remaining specimens on hand. ; '.'. ·- · 

Sulphur isotope ratios have been determin«bd ôz:i galena specimens from 
the Sullivan Mine in S.E. British. Columbia and are 't'o: be considered in con
junctio:n wï,t~ the lead ~sotope study of the orebody. ; · · ! ' 
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Although results are n ot as yet available a study of the sulphur isotope 
clistril:fo: fop. in a serï~s of s.amples (25) from the Blind River area of Ontario 
ha,s been' s't2.rted. ' Analysis o:f these samples is scheduled for early 1959. 

1 

Lead :footb'p_es; _ d '~!~ . .-~8 

Galena samples supplied by the Consolidated W.ùning and Smelting Co , , 
from the Sullivan Mine in S, E. British Columbia have rbeen analysed mass 
spectrome trically . In addition Dr, G . B , Lee ch has supplied a number of 
spccimens from neighbouring smaller vei~ type deposits found in rocks of the 
Purcell formation . The Sullivan samples, representing all phases of the ore 
body, have been found_ to .possess an . extremely constant lead l'Sotopic ratio wi,th 
the· excieption of 'some ,of the la ter ore. which appears to hav e an··excess of radio
genic lead . 'The average ·1ead isotope ratio iindicates that the ore was separated 
fr0rn: its ura.niurn and thorium ,Parent isotopes about 1250 M . Y . ago but n ot 
nece·ssarily depbsited in its present location at that time. In order to hel.p resolve 
fai·s pbint potassium argon a_ge determinations are being carrie·d· oqt on biotite 
separ'àtèd from dykes _ _çutp.ng the orebody •. This phase-·of the study 'is ·nearing 
completi-bn . · · , . _,-. · · 

,; ;. _- ' - • . .i I f: > ! . 
• f T -

A-paper giving the _p-:reii~nary results ·of this · study was presented 
at the Annüal Meeting of the '.;\;merica~ Geophysical Union in Waslµp.gton, May 
5, 1·958 . (1). The final resùlts should be ready for publication in the spring 
of 1959 . 

Argon Isotopes 
\ · 

Two argon extracti.on li~es ha-ye now been set ùp in the laboratories 
atl54:l Sussex Street, One of these lines is currently used by a post-doctorate 
fellow _on a special project and wql ._pe_,_ available for routine age wàrk on the 
complétion of this project in the faH .of.1_959. 

' :.l' 
A great' many problems asso_ci?-ted with the ·ëxtraction proc·edures have 

bcen solved and both lines are n,ow_,e,qu.ipped with titanium furnaces for gas 
pur~:':i cation and special diffusion pumps to facilitate the movement of the 1 
extracted gas samples, The current output of the equipment is about two per 
week per line or about 150 argon extractions per year, 

In addition t:o the vacuum assembly à small induction heater has been 
assembled arid placed in operation and argon-38 has been extracted from 
irradia.ted capsules supplied by Atom:j.c Ener,gy of Canada Ltd. This mate rial 
which hàs ·an a1.4gon 38 composition of 92%:. (cbmpared\with a natural compositio:q. ; 
of . 07%) is used as an is·otopic I spike I in ·füe age detelimination proce4ure , . 

The argon wo~k was considered. in three phases: 1) calibration .; by 
corn'paring K'/ A ages of micas with Pb/U. ages of uraninites: from the same 
pe gmatitic occurrences : 2) determination of the age of micas from all regions 
of a lare e granitic body and _3) the ro'l,ltine determination of the age of 
micaceous mate rials and the

1 
subdivision of Canadian Preca:mbrian p.reas, The 

results of phase 1 were most gratifying, The check results were on the whole 
v e ry good a nd indicated t h e sec-ond and third phases could be commenced with 
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reasonable assurance of success. Phase 2 is now being studied by the post
docto:.-ate fellow referred to above and prelimi:nary work on phase 3 has 
started. To date 48 extractions have been carried out, Thirty-six of 
the ce are samples from phases I and. 3 _while 12 phase 2 samples have been 
p::ocessed, 

::t-4?-ene sium Isotopes: 0, P . 116 

· Preliminary ·wo,;k wa~ carried out using. a. very simple• type of solid 
sourcè· arrangement, Wh.ile the r~sults were not. the be.st there does appear 

, -- ·to be so~e varici.tion in the Mg24f..Mg26 ratio. in .natural occurrences. -: This 
: is . a r..ew field .and presents very interesting possibilities i~ ·. the study of 
dolo7.nit~ s, serpentines, olivines, asbestes etc. Sample collection and 
p...-eparatio!l has gone ahead in an".:icipation of further studies in tlris field 
when the n.ew solid. source instrument.becomes operative. 

Raclioca rbon Lab oratory 

Preparations have been. ~de fo_r ~e: establishment of a cl4 dating 
labor~tory in the new building. A special room is to be provided in the sub
baseme!lt where acivantage, 1:p.ay pe taken of _the e~cellent shielding provided 
by the 8 floo':rs .6_f .. c_on_.irete' i~ :the .. new bu{1=ding . -All .equipment rèqui~:ed, for the 
conver sio!l c:if _ sa~~le rnat~r;La:l to CO z for counting has. been o.rq.ered ,an'd 

. sto .~ed. Electrorifé. ·e·qu~p~nt required to place the counting :equipment ,on a 
- •

0
--·~ 24 ·h6ur operatio~.ât basts is now ·on .o;rq.er • ., .' . 

•.• •.' t.. ' 'C. !. t • · 

!.;.i 

Very e;_ood progress h9-s been maçl~ o.n the- design, : ;construction and 
· c1,~ne_r:-1-1~~Y of_ C>~r second fll~~s[· .. fa.p.edrqjn~ty,r _., , . J'.his in~tru1;1ent, whic~ is a 

refihed_and 1t:nproved v~rs1on .ç:>J_ o:u,r; ,:.,irr.ent 1natrµment1: 1s to be. •equ1pped 
~ . , • •. • . ; ; ' , " ~ ' • ..: • '.11 l,.., • J • .• 

,vi t:.,ra i:pe <:ial solid soùrc~ _ r,s~~mbly thët -~ill p,erqµ,t ,the; _9-nalysis -of micro-
g·:::2-':'n qu.antitié's of sarriplè ·matêi;;iai and with an electron multiplier. 

.. . ~- . , . :i'•J·· "Y',.·, ······~ ·.;, , i· · . : · -~·!",. , 1.: :1 
. ... ,:'.., Ea:riy in_' 1'958 ~~~ .'.#j~è}?f,W~~i;cf~~Y4.ng1? · wé,!e cqrnple,t~ an.d : construct
ton _of t he mae;ne t and ana:lys,Ïf .,.W,9,y; é\~_~,embly, w:~s started by t,IJ._e-. ,Maintenance 
s ·ection of the · Mines Branch: _·_:/L'Fiê _ ww.·k has l>~.en. carried ,out ~n, a most 
ef.fid.ent manne:r",· . This phast1é,:t'·th,~\v-ork was ,çqmp_leted jn September and 
e1e equil?mr.~t":w~·s transfér,ré1, ;f<t(t~7.,Av{µ;seum Bl'1JJding. Details :-of the 
ele ctr om c circu_1t5' were corp.pl~_t7d

0
1~ Oçtober ~I?-P.. the contract fQr •a.ssembly 

r,>J:a c e d early' i_n 'Dé~ember. ·the uriAt~ a~'.e scheduled .for ,delivery ~~fore 
·-M2.r c1-1 15tli·, ·1959-.: · t · -~ •• · 

ï · · h - · If t ime· permit$ prelimi.nary testi.ng will be i~rried o{it in the 
Mus~um' but the 'instrumenf'-will not be in .qf\~r.:é}-tion, bef9:re -the, laboratories 

,a:; !,,:i2,r:t i~s~2-blish ed; in the n~J'i>~ilding. _1, 

. . . ' .; · : · .. r'· -.: . .1 .· :r.- ·· .' (!) Lead Isotope Sfudies _of_the,SuU.ivan. ,~nd other Deposits , 
·•1U 1 '- : · '

1 
_\, • i n the ·East Kootenay Distr.~9t, . . Southeastern British Columbia. 

,!liv✓::.r• , ,_; , R.-K. Vlànie ss .. ~nd c;~ ... , f::,eéh, Transactions of the American 
· · '~:l ·: ·_,·;;-,;-- :j - 6eophysical U~on; vol. :N: No. 3, p. 535, 19.58. 

l ·. · . ; ! : )i i ;, : . ;.i:. ... : , · -
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PE TROLOG Y SECTION 

by K. R. Dawson 

The petrology section has responsibility for the petrographic 
collections which now contain in excess of 1, 5-00 specimens representing 
32 four mile map areas. The fusion technique for the identification of 
plagioclase feldspars has been developed ·and a total of 30 determinations 
have .been made. Petrographic studies include a suite of wallrock specimens, 

. rand a ·. specimen from.a sandstone caiv,ing. A small petrographic laboratory 
has bee.n in operation for 3 months. 

' 

:' · GEOCHEMISTRY SECTION 

Geochemical Research 

by R. W. Boyle 

_. During 1958 research in geochemical prospecting was carried out 
in two field areas.in Canada and field parties com:menced work on two 
projects, one .on the geochemistry of sandstones and the other on the 

.. geochemistryofïthe zinc-lead-copper deposits of Bathurst, New Brunswick. 
ln addition research on the chemistry of ore genesis, isotope geology, and 
geochemical prospecting was continued. New geochemical laboratories 
are nearing completion and will be occupied early in 1959. 

Under the .. supervision of R. H. C. Holman, 9 men carried out geo
chemical prospecting research in the Province of Nova Scotia. Stream 
sediment and water, in the area northwest of a line · drawn from Truro to 
New Glasgow was tested during the summer for zinc, lead, and copper. 

The zinc content of the stream sediments was found to be anomalously 
high within the Cobequid Mountains between Parrsboro and Pictou. Within 
this anoma.lous area, ,high local lead anomalies were found: At Lakelands, 
north of Parrsboro; centred on Newton Lake, which drains into Economy 
River; and centred ·on Totten Lake, which drains into Folly River. The 
significance of the se anomalies is now being assessed. This field work 
completes. the geochemical reconnaissance of the mainland part of Nova 
Scotia. Publications issued on the project ( 1, 2) are given in the references. 

R. H. C. Holman completed a detailed geochemical survey of a copper 
swamp near Upper Sackville, New ·Brunswick. Peat, soils, rocks and 
vegetation were sampled to determine the materials in which the copper is 
concentrated. The p H and .e H (oxidation potential) of water, soils, and peats 
were determined to establish the conditions of precipitation of copper.. The 
geochemical study is being done in conjunction with Dr. R.E. Beschel of the 
Department of Biology and Bacteriology, Mount Allison University, Sackville 
New Brunswick. 1t is hoped that the results of this research wil1 add materially 
to our knowledge of copper in the exogene and biologie cydes. Publication of 
the research will appear in the near future. 
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E. M. Cameron commenced a broad study of the geochemistry of 
sandstones • . Field, work was, done in Western .Canada, pàrticularly in the 

_Foqthgis ~{ ~~e;r#,•.i, . .La~~:>rat.ory examination ,and analysis of the samples ~s 
presently unde;rwa:y_~ J;~ i~ ,hoped that this study will provide much information 
on the condîtions of formation of sandstones, diagenetic processes, etc., data 
,~}µ.ch s.h.9.uld be µseM in. œ>~troleum geology and groundwater studies. 

.. .., . h 

.. , . R,. W, .. )3_oyle f.rO~enç~d a ge9chemical study of the zinc-lead-'co~per 
dèpësits. Qf tl)e Bathurst-Newcastle area, New Brunswick. This study will 
include· àri integrated. geological and geochemical investigation of the 
distribution of lead, zinc, COPR~r, , silver, iron and sulphur in the deposits 
and their host rocks, and in the soils, water·à; and vegetatlon. A geochemical 
s~dy of the formq.tion of gossan.s and zones of secondary enrichment is also 
prqj~·ct~<3: • . 'fà,rts:·pf th~ project are well under way. Dr. S. Roy, a post-

·ac,ctRta·Îe f~tlr~,vtjrom}'adavpur University, Calcutta, Inpia, is completing a 
,,::1~BP.i~·.5\ ,W,i_?JP,R~pi.c)nve_stigation of the mineralogy of the or~~ an~:.- ~e · . 
· p~r,g~~ .. s:,,~.,8½ ~e ,.me.J!l:l}~q.a~d _gangue minerals. • .Pfofessor ·:Jl Kalho,koski of 

Prinéèton tîniversit_y }?l?~nF, il µtQp.th in the field examimrtg the dep'osits · ài:ld 
collecting samples preparatory to testing the applicability of the Kullerud 
method (3). Rrgeotq.ermometry-_ using sphalerite.. . . . 

R. K~ Wanless and R. W. Boyle have completed .. a detailed investigt!pon 
of the isotope geology of sulphur in the-rocks and gold-quartz deposits of the 
Ye.µowkaj_f~ ar,ea. Publi~~tion qf the re,$ults is p:n.Qje-cted for 1959. ·-G.B . .. 
Lé1éch arid"'.R. k. Wanless carried out a detailed imte,~tigation of the lea.d'- i;, ,t 
isotopie distribution in the Sullivan Mine and neighbouring deposits in South
eastern British Columbia .... ,-4:tl:, ~utline of this inve.sti:gaticui __ has been pubij,_§héd 
(4). Dr. Wanless has also··c-oriti.nued re·search on thè .. isotope geology of sulphur 
in petrole':lm a~~ on varioµs p..Spects of geochro:nology. 
r· ·~· ~. i • . , :. . . . . • 

M.A. Gilbert and R.H.C. Holman have continued their laboratory 
research on methods of field and laboratory analyses, particula;-~y_w.ith a 
view to introducing automation both in the field and labo ra tory. 

·;., '- .: ,, · The new ·builçling fo;r the Geologic;al Survey of Canada will be completed 
and occupied early in 195 9: This building conta.ins· an extensive suite of 
laboratories for the pursuance of all types of geochemical work. In addition 
to normal analytical laboratorie s . special .laboratorie s for high tempe rature -
high .pressure re·sé~:rch,. '.radio-tracer work, ·and various types of low 
teniperature syntiie·ses wÜl c.ome into use. A novel feature is a laboratory ' 
greenhouse in which\t is hqped that controlled experiments will give much 
needed data on the •oîogeochemistry of many elements. Such experiments should 
greatly enhance and stimulate biogeochemical prospecting and give -much 
information· on the Î:1àrt'that organisms play in the concentration of hletals •. :., 
during sedimentation proces·ses as well as during the oxidation and enrichment 
of ore-bodies. 

Geochemical Laboratory 

by M. A. Gilbert 

During the past year 3, 595 samples involving a total of 9, 763 separate 
determinations were received by the laboratory for analysis. In addition, 136 
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spec,i#c: grayity ideternùnations were made on rock sart1ples (using a Kra~s 
'.folly .balance) f1r :R. W •. Boyle. (The chemicals and equipment reqttired for 
~ -' H .. . c • . I-lolman s ,.field party of 9 were ordered and assembled). 

•• • ' • 1 

·. -Two ~-tusie~t assistants, Miss Patricia Millàr and Miss Valerie Mont
eomei:y, were etnployed in the labot'atoi'y during the sUmmer. Mt.• Edgar 
Allen (field assistant) speht a brie! period in the 1aboratory receiving inten
sified trainingiin the analytical p:rocetlures to be used b1 Nova Scotia. 

Routine Analyses of Samples from Nova Scotia 

. This project waa continued for a second year and the samples were 
anajysed i11- .the same way as those collected the .previous field season (1957). 
Duripg the suinl'lter .. ~nd early autumn approximat'ely 2, 296 samples were . · 
analy_s~d f~r c.Q,ppe:i=, lead and zinc • . ,The routinéJanalyses for the· No~a Sc~tia 
p,_~~Ü~~.P. t~S.-~ T;u:J.d ·NS~z.:) ·have now been '..c9mpl-etëd)inVolving a total of 4,·89~. 
sa_~_ple,, whi.çJh ·J",~quJr-ed· 14, 296 separatè deterrriirïâti'Ons.· · ' ·. · ' · · 

·_ r_. ~ .: . ' { • 
.. . ,.! 

The carbon tetrachloride used in this work was recovered. 

,,. Çopper Swamp .Samples. from Sackville 
.. . .. 

~\···• / .... . •. ' . 
. . , A !u1'ther 350 samples were analysed for copper and all samples·_in 

Rand:)yi~e .. n.9w been completed. · : 

~amples rec~ived frQm Outside the; Mineralogy Division 
. 11:: . ' . 

284 soils were .submitted for copper, lead and zinc determinations by 
Dr. Sikha from McGill University. 

-'-'. 

Researc_h ~nd Develppment Work . --
, . 

Sorne time was spent developing a sensitive test for the determination of 
copper in water • . The results appeared encoura'ging, :but the method has yet 
to be test~d on field, samples .• ; , · · 

Several analytical procedures published·' irl ' thè :scientific literaturè1 

reviewed each weelc, appear as if they might be readily adapted into s\litable , 
trace analytical methods for geological samples; however, owing to the lack 
of a permanent assistant, no time is available to investigate the se possibilities .• 

The writer is currently enga:ged. in compiling a paper series covering 
the a:ria.lytical procedures used in this laboratory • 

. i 

. , ... -

·:'!fi 1. 1- : 

), j ,i . • (. ' 1 .. 
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(1) F:o"r-"Mineralog,y D,ivision 
' +--· .. --

' 
\ 

' _ _I_:>roject Field Type-·of- · 
Geologist Sample 

s.c. Robinson Rock 

Nova Scotia R.W. Boyle Sediment & Soil 
Il Il Il Il Rock · 

Keno Hill Il Il Peat 
Il Il Il Il Miscellaneous 
Il Il Il Il Rock 
Il Il Il Il Water 

,. 

Il Il Il Il Soil 
Sackville R.H.C. Holmail Bog & Moss 

Il ; Il Il Soil 
Nova Scotia· Il Il Stream 

Sediment & Soil 
Il 

' 
11 Il Il fi . 

Il Il 
Il Il -11 

Totals . 
.. 

. 1 

(·2)·. 'outside Mineralogy Division 

• ':Cl; ,. 

• -:uJ. ., 1 Meagher Stream Sediment 
. ·,;, --~ 1) 1, :.;. Sikha Soil · 

c! j :_,(; 1 

Totals 
:•l 1 ! 

1 1 ; ~ 

B. Work to be completed 

(1) For Mineralogy Division· 
.. • ~ J ; 

. . 
Type of Field 

Project Geologist Sample 

s.c. R obinson Rock' 

; R. W. Boyle Rock 

Totals 
. . 

Metals · !No. · of 
Analysed Sample~ 

Cu, Pb, Zn, 70 
Mo 

Cu, Pb, Zn 160* 
Cu, Pb, Zn 120 
Cu, Pb, Zn 6 
Cu, Pb, Zn 70 
Cu, Pb, Zn 230 
ëüi Pb, Zn 4 
Cu, Pb, Zn 4 
Cu 330 
Cu 20* 

Cu, Pb, Zn 2, 000 
Cu, Zn 200*. 
Pb 96>',< 

3, 310 

Cu, Pb, Zn l. 
Cu, Pb, Zn 284 

285 

'M etals to be No. of 
Analysed Sample : 

Cu, Pb, Zn, 15 
Mo 

' Çu, P b, Zn 4 16 

'- 431 

No. of De 
miJ).ation 

280 

480 
360 

18 
210 
690 

12 
12 

330 
20 

6,000 
400 

96 

8,908 

3 
852 

855 

ter
s 

No. of De t
ns erminatio 

60 

1, 21 8 

1, 308 
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Summary of Analyses (cont1d) 

( 2) Outside Mineralogy Division. 

New Brunswick J. L. Davies Rock Cu, Pb, Zn 

Totals 
. --

~~ •Samples required sieving. 

MINERAL COLLECTION AND DISTRIBUTION 

by C. H. R. Gauthier 

Collection 

164 492 

164 49.2 

' 

List of the material collected and delivered to the division from 
various localities: 

Name 

Actinolite 
Amphibolite 
Ande site 

: Apatite 
Ap~~te i:rystals 
Arsenopyrite 
Bari_t~ . _ 
Beryl crystals 
Chalcopyrite 

PC?1~gt_ite crystalline 
Ellsworthite · 
Feldspai- (albite) 
Feldspar (ama ,!f:mite) 
Feldspar \nucroérmeJ 

· Feldspa:r (perthite) 
Fluorite · 
G2.rnet (grossularite) 
Garnet (almandite) 
Granite 
Graphite 
r:or~:.~!ende . 
Lepidolite 
LÎme s tone . 
Li:rr..es:orie crystalline 
Magnetite 
Mica (bio:i +-e) 
Mica (p!tlogopite) 
Olivine in Calcite• 
Porphyry {quartz) 
Qu~r t z (massive) 

Locality 

Elzevir Tp., Ont. 
fyiayo Tp., Ont.' 
Duprat Tp., Que. 
templeton Tp., Que. 
Huddersfield Tp., Que. 
Marmora Tp., Ont. 
Buckingham Tp. , Que. 
Quadeville, Ont, 
Dalquier Tp., Que. 
Portage du Fort, Que. 
Hybla, Ont. 
Villeneuve Tp., Que. 
Çameron Tp., Ont. 
Bathurst Tp., Ont. 
N. Burgess Tp., Ont. 
Madoc, Ont. 
V{akefield Tp., Que. 
Dana Tp., Ont. 
Staynerville, Que. 
Black Donald, Ont. 
Bat~urst Tp., Ont. · 
Lacorne Tp., Que. 
Hull, Que. 
Bancroft, Ont. 
Maye Tp., Ont. 
Cantley, Que. 
T.empleton Tp., Que, 
r i.gelow _. Tp., Que. _ 
Rouyn Tp., Que. 
Quadeville, Ont. 

Weight 

600 lbs. 
400 lbs. 
500 lbs. 
300 lbs. 
l00lbs. 
300 lbs. 
l00lbs. 
100 lbs. 
500 lbs. 
600 lbs-~ 
400 lbs. 
400 lbs. 
100 lbs. 
400 lbs. 
400 lbs. · 
400 lbs. 

50 lbs 
1-ZOO lbs. 

800 lbs:. 
1000 lbs. 

200 lbs. 
200 lbs. 

1000 lbs. 
900 lbs. 
500 lbs. 
700 lbs. 
200 lbs. 
300 lbs. 
800 lbs. 

1090 ll~s. 



Name 

Quartz (rose) 
Quartz crystals 
Rhyolite · 
Rhyolite (porphyry) 
Sandstone (Nepean) 
Sands-tcijie (whité r, _ · 
Sè-hifs'f.!'('mica) 
Serpentine 
Sphalerite 
Spin_e r ;:_iJi.: .. C àlci te 
Spodumene crystals (chips) 
Syenite-;(red) ' 
Tourmaline crystals (black) 
Tourmaline ( colored) · 
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Locality 

Quadeville, Ont. 
Lyndhurst Tp-. -., Ont, 
Landrienne, Que. 
Madoc Tp., Ont. 

_March Tp., -0nt;\ 
:st~ Canut~r\.~ue. 
Wilberforce Tp., Ont. 
D enholm Tp. , Que. 
B m.p;!amaque Tp. , Que. 
Aylwih Tp. Que. 
Lacorne Tp., Que. 
Grenville Tp., Que. 
Villeneuve _Tp. Que/ 
Wakefield Tp., Que.' 

Weight 

200 lbs. 
200 lbs. 
400 lbs. 
400 lbs. 

1000 lbs. 
! sdo lbs. 
400 lbs. 
500 lbs. 
300 lbs. 
100, Jl;> ~-· 2oq'Jb$_. 
700 lbs. 
lOO' lbs·~ 
200 lbs. 

. . -

In addition arrangements were made to have -some calcopyrite, ' g~ibna, 
niccolite, smaltite and sphalerite from the following mines:· 

Golden Manitou Mines , ,. 
East Sullivan Mines 
Silver Miller Mines 
Agnico Mines Limited 

Museum Specimens 

A beautiful groupîng of fluorite crystals weighing 37 lbs. was given b:y 
Mr. J. Symon of Madoè, Ontario. 

Twelve garnets approximately 6 11 in diameter were collected in Danà 
Tp. , Ontario. 

A block of blue scapolite weighing 22,lbs. was b _rought from Pontefract 
Tp •• Que. 

A specimen of barite weighing 14 lbs. was located at Buckingham 21-IV, 
Que. 
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Distribution 

Our statistics this · year show an increase of 34, 343 specimens 
0vèr the 1957 output. · · 

The following list compare~ to _last year1 s proçiu·ction gives the 
amount of specimens and collections sent to various provinces in Canada: 

1957 1958 
Specimens Collections Specimens Collections 

Ontario 56,039 ' i,581 82,447 2. 301 
British Columbia 44, 279 1, 229 54,568 1,556 
Alberta 37, 128 ·'"' 1,058 25, 870 736 
Quebec 10,163 307 15,049 437 
Manitoba 2,590 73 14,774 406 

. .--~ saskatchewà.n 7, 705 . . 219 5,644 160 
P.E.I.-N. W. T. 
Nfld - Labrador 1, 701 48 3, 924 109 
Yukon 1o,72r 302 _:. 3,604 103 
Nova Scotia 4,010 117 • • r 3,003 77 
New Brunswick 1, 787 

.. 
52 2, 197 39 

Office 11, 885 349 11, 271 329 
188, 008 5,335 222, 351 -6,_ 253 

We also shipped dur~ng the year 1958 fifty large ($ 25. 00) 
·. collections, rèpresenting an àdditional 6, 000 specimens. 

Standing ordei;s on _hand amo~t to 19 2 collections, or 6, 820 
specimens; · •.J · · . 

MINERAL DEPOSITS DIVISiON 

A, H. ,Lang, Chief . 

FIELD ACTIVITIES 

of Radioactive Deposits, Blind River Area, Ontario, b S. M_. 

54-30. As the Blind River area is now the leading uranium-producing 
district of Canada and pe_rhaps the most significant in the world, and as it 
contains much thorium .as weiI, much importance is attached to this detailed 
and many-sided study begun in 1954. The small amount of field work required 
for a comprehensive--a~though not ,exhaustive--report was finished in 1958, 
and most of the year was devoted to microscopie studies and other office work. 
The full report, to augment preliminary ones already published, is scheduled 
for completion in the spring or early s.ummer of 1959. A supplementary 
doctorate-thesis studyçm one phase of the subject, undertaken by P.J. Pienaar 
under Roscoe 1 s supervision, is completed and the thesis has been written. 
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Study of Beach and Other Placer Deposits in Canada, by C. R-o -·McLeod 

57-30. . . Tlùrs work ,was undertaken mainly to test the possibil~tiès of . 
.. ,~i~d.ing .fi~l_-gable mi~era~s other ~n gold in sands a:id place1;;,d~pf.>sits; and, 
· 1f so, -to tf:y to prov1de information on how prospectmg and _aPP.iI\als:al for 

such: depç~it~. p:µgh.t p~ _done to be·st advantage. Research of tjµ, f )tind is 
largely géological. Field work begun the previous year in Nova Sèotia and 
New Brunswick was continued in 1958. The results so far have .n9t .. 
indicated deposits of probable importance, but the- studies are considered 
to have been well worth while becaùse even negative information will be 
useful , to_ prospeç,tors a~d :Oompaniesl A report on the resultl? to date is 
about half pr·epar;.ed and :will be finished by next spring, _ _ · 

1 . ".! .• ' • . . . 

.- S,1-udies for Publ:i.ca.~ons i~ th,e Ec~~omic Geology Series 

Much of the field work of the division was devoted to studies 
connected with the Economie Geqlogy S~ries, •_- which comprises .Ca.nada-wide 
reports on specific meta1s· o'l:' othër topics. The results of local studies 
in economic geol9gy are not .issued in this series. Reports in tp.e Economie 
Geolbgf ·Se'ries ç_ontain compre~ensive, r,although-condensed, datà" on deposits, 

·. ll;,?l?éli~J:i _ g~ner~li'zation,~ on mode . of occurrence and geologi~_a;lj ::o~s~qtrr<;1,tions 
· regar!.dliig pro_spectipg, _, exploration, and appl"aisal; description:~ -q_f_prj.ncipal 

·a:rea•s ·;[nd dep~sits; à.nd. tables of geological da.fa on minor occu':L·re·ncès~ They 
are based both on field studies and on published and unpublished information, 
one of their feature s being the collating, weighing, and condensing of data 
that are widely sc~ttered, out of print, or ü:npubHshed. As many deposits as 
possible, however~ aré studied at first hand, sele~tions _bein,g bas 5di_ ,p~_rtly on 
apparent economic i_m~qrta_nce-~nd.: partly on __ ~'4pp:6:'sed unu'.süà-I-îeature-s:. 
Countty-wide studies and revie·ws ·of this kind commonly indicate and bring 
into focus problems_ requiring more detailed, · looàl research by the d;i:vision. 
Rep-dr:t~ in the Econoz;nispeology Series are in demand because they often: . 
cori.t'ain all the informa~9n requi:red, and when this is not the case th~y 

· furnish a foundation and references to more dètailed data if available. Work 
was done on five of the se projects, as follows: ! ,: 

Canadian Deposits of of Uranium and Thorium, b A. H. Langot J. W . 
Gr . pt;,eacy. 

• . ï 

48-6 and O. p. 91, F ield s tudies for a second e dition of thi s r eport, which 
is out of print, were complete 9- by a small amount of field work done by 

·, ttriffith. About two-thi~ds of the manuscript was prepared by the end of the 
year. The remaining· work is to be done mainly by Lang, wh~ can doit only 
as other duties permit. 

1 , 

Lithium Deposits 'ot' Canada, by R. Mulligan 

53-14. The manuscript for this re:port was completed in August. 



- 65 -

Berylliurp Deposits o(Canaq.a, by _R, Mulligan 

53-14. Sqme infor,z;:n;:t.tion for this study was obtained in former years 
incidentéµly to studies of rtiobium and lithium. deposits. As bery11ium depos'its 
are "in c<i>nsiderable . det:OA?ld studies specifica11y on them wete begun in 
August; part or all qf another season1 s field work wiil be required before 
a c_omprehensive report cah be prepared. 

. . . 
Iron Deposits of Canada, by G,.A. Gross 

' J • 

57-29. Studi,es of iron deposits were continued, mainly ·in Ontario and· . 
Quebec, particular attention being paid to problems of origin and the natural 
transformation of low-grade iron-formation to ore. The field work of 195] 
and 1958 is believed to ,:epresent about half of that re_quired to per'mit publication 
of a comprehensive report. · · 

-· 
Molybd.e:g.µm Deposits- of Canada, by F.M. Vokes. 

5~"\~,5. --S.~lected .molybdenum deposits were examined iri Quebec, Ontario, 
_a1:"L4'·.British Golumbia. Altho-ugh this work is not completed in as much\'-èl.e,tâil 
as. ~ould be desitable, it ·is believed to be enough for 'a us-èfo.l report, . Whlcll. must 
suffie~ 9ecause of the resigna.tion of Vokes. He has agrëëd ·ro:- prepa·r~·,_a '17êport 
in his_ own. time,. and e~ects -to complete it in 1959,< ' .u , ! '<; · ·• · 

·t ·: • . .' ,.1 

r• . , ' 

_P;ROJE:CT,S,_ CUTSTANDING FROM PREVIOUS YÊARS 

Study pf"Occur:rE!n,ce.s of Heavy .Rare Earths in• Ontario and Que bec, by'E. R. Rose 
dJ t 

57-14, A report on this project, . for ·which field work was done in 1957, 
was prepared exçept for the results .of analyses being· made outside ~e division. 
These were delayed because of technical diffièulties~, .. :.This officer was onJl"oan 
to ~he diyision for this project~ . · 

Chromite Deposits of Canada, by H. A. Quinn 
_1 ·•.1J!' ;,-· 

51-11. This officer was loane·a fo the division for a .. time in 195?° to -complete 
field work for this project, but the report has not been.w:ritten. 

51-19. Mica Deposits of Canada, by J. W. Hoadley (resigned), This report 
was forwarded in_.1956? but ha.s. not yet been publis1;1èd. -

51-16. Tungsten Deposits of Canada, by H. W. Little (Post-Precambrian 
Division), This report was forwarded in 1956 but has not yet been published. 

OFFICE. ACTIVITIES 

METALLOGENIC MAPS OP 125 

Publication of series of 1metallogenic 1 maps was begun in 1958, 
This is a new departure for the Geological Survey, and one that has seldom been 
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a,ttempted in other countries except for small local areas. Each map shows 
the distribùtion -in Canada of known deposits (or areas containing many 
deposits) of a particular metal or two closely related metals, subdivided 
accol,"ding to main geological classes of deposits. Comparisons with 
regional geological features can be made by placing one of the maps, which 
are· printèd on' transparent paper, over the geological map of Cana4a. 
Cohiparisons of the distributions of two or three metals can be made by 
supè.rimpos!ing appropriate maps. 

,; <Thesé maps are intended mainly as preliminary steps in research 
on, · and the illustration of, metallogenic provinces--that is, geological regions 
that are characterized by deposits of one or more metals. In addition, · the 
maps are useful to those prospectors who cannot interpret other geological 
literature for themselves, and to companies and others who desire to know 
where prospects are situated. Compilation of a composite map showing the 
m?'in featur:s ,~f; ~cr.1.:~str~~}ltion ~f_all :r_na.j_o~ metals and the more important 
nunor ônes _1s Pt~f4r, -~~te_~ s_uff1c~ent.1nd1v1dual maps have been prepared. 

Emphasis vias· giv~h to thi's project bec~use additional knowledge 
of metallogenic provinces woùld be of great assistance in the- selection of a 
regfon -~or ~_rP~J>éd~i#g·~ ~hic_h is one _of the first consideirations of pro~pectors 
an,d the,1;,:; b

0
9-;cke::;-~~ AJ.~9f'. the Geological Survey has agreed·,to :suppl y-a . 

weta;tloge1!~,c ~p for I~~~ in ~anad,a, and geiifra~ized data on the metallogeny 
_9( à.11 me,tals in Canac;la, for à world-wide p:roJét:t Heing sponsored by the 

,.,. ._ Inter~a:tional Geological Cong;-ess. Our own pl"ojèct and our contribution to 
the world compilat5.on are •progressing, as two maps have bèen published, 
one is nearly rea~y for p•rinting, . and1 •séveral' others are co:mpiled or parti y so. 

· (i .'1 ,:. , f. ..!. ·' 

1 f. 

·Metal 

Beryllium 
Uranium 
Molybdenum_ 

.N~?i?-iùtn, ,, _ 
. Ir_QI\ ;i.t, .T~1W:niun:1 
.L1thi1.J.m - . · 

• • # • • -· .J . ) ~-

' îi'1-~: () f 1 ;_ 

. M.erc~rx:. . 
. ~ic~ce}~ 

1
~ . Cobalt 

. v ·anadium 
) '1. ' 

·1,~~d & Zinc 
o ·old (placer part) 
Plaünum 

'Status of ·:Project at -End 'of 1958 

Compiled by 

F.M. Vokes 
A.H. Lang 1 

F.M. Vokes 

F.M • Vokes 
G.A. · Gross 
R. Mulligan 
D.R. Whitmore 1 :! 

D.R . Whitmore 
A.G. Johnston 

b ·.G. Bowler 
1., 

'' ' ( D.R. Whitmore 
C.R. McLeod 
C.R, McLeod ,! 

,Ci 1 .1 .', 

·Status 

Published 
Published 
Draughting nearing 

compJ.etion 
Compiled 
Compiled 
Compiled 
Compiled 
C.ompiled. 
Compilation. half 

completed 
Compilation half 

completed 
• Compilation begun 

Compilation begun 
Compilation begun 



- 67 -

CONF!D'ÉNTIAL-INVENTOR Y 0 0F CANADIAN ·DEPOSITS OF URANIUM AND 
1'HORIU M OP 3 

,As agent for the Atomio. Energy-Control Board the division 
continued to receive and-file reports.- of radioa-ctive,1discoveries and work done 
on propertie's, to-digesfthese for the confidential inventory which is rei.rised 
annually1 and to advise companies and prospectors • . Although the number of 
new discoveries declined, much work was done at certain properties. 
Completion of the inventory was delayed by re signa.tiort ,of the typist and the 
obtaining· and training ·-0f a replacement for this spedal typing task, ·büt the , 
work was ;completed in July. , , 

EGONOMIC GE0LOGY FILES OP 2 

The Economie Geology Files conta.in geological .;reports on specific 
Canadian deposits, extracted from Geological Survey and Provincial reports, 
seleéted paper,s from scientific and technical journa!ls; ,and n~m-:-,confidential 
unpublished reports. They are useful in providing foundati·ons for research 
projects and for other purposes, and are open to, company officials and 
competent p:rospectors. Much more progress was made during 1958 in 
bringing these files up to date than in ,the past several years, because of a 
change in personnel. Johnston is devoting an average of one hour a day ta 
selecting and codüying. material for inclusion. and the clerk and typist are ._, 
doing the remainder of the work as other duties p~r.mit. ,A.ll.-Geological Survey 

· ·; and most Provincial ·mate rial in print is now extracted and placed in temporary 
files. Much final filing and indexing remain to be done; because of the move it 
will be impracticable to do this until afterwards.. . The.se files are expected to 
be in fair condition by the end of next year, but much work will remain ta be 
done,: particularly cross-referencing and adding out-of-print mater:ia1. 

LABO RA TOR Y AC TIVI TIES 

OP 3 (in part) The sample-preparation and radiometric laboratories 
carried out 296 ordinary radiometric assays, 76 radiometric assays for 
uranium, 176 radiometric assays for thorium, 15 identifications of radioactive 
minerals in pro.s·pectors' samples, and 58 complex mineral separations on 
fine-grained· ~amples. Although some work was done for prospectors, under 
the special duties assumed for the Atomic. Energy Control Board, rn,ost was in 
connection with divisional research projects, particularly that dealing with · 
research on the Blind River deposits. Sorne of the mineral separations were 
particularly difficult, involving picking un.der a microscope small grains from 
mineral ;concentrates, this requiring up to 40 man-days per sample. Ali the 
woJ,"k of these laboratories in support of the Blind River project was completed 
by the end ·of the year. In 1959 it is propose.d to give priority to mineral 
separations and other laboratory work in COI).nection with the placer research 
project. 

O. P. 134. Progress was made in the investigation of samples 
collected by Griffith from a uraninite deposit in the Sudbury region, which may 
throw light on the origin of the Blind River ores. 
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PUBLICATIONS IN SCIENTIFIC AND TECHNICAL JOURNALS 
.1 

OP 96. · ;'·Two papers published by the United Nations in connection 
· "··· with the Second Interna°tional Confere_nce on Peaceful Uses of Atomic Energy 

were: ' 
• 1 

Types and Ore Re serves of Canadian Radioactive Deposits, by 
J. Vv. Griffith, A. H. Lang, S. C •. Robinson, S. M. Roscoe, 
and H. R. Stea,cy. . , 
On the Geology and Radioactive Deposits of Blind River 
Region, by S. M.' Roscoe and H. R. Steacy. 

48-6, ·. ·: A paper entitl~d "On the Distri)?~tion of Canadian Uranium 
Deposits", ~ A, H. Lang' was published in th~ C,.,I. M. Bulletin for May 
1958. This paper serves to introduce and supplement the .metallogenic 
map for uranium, 

COMMITTEES AND SOCIETIES 

. Steacy served on a committee within the Geological Survey 
J to seliect and supervise the preparation of exhi.bits to be placed in the new 
· building, 

Vfhitmore ç.cted on a committee within the Geologiëal Survey 
to screen and establish priorities for requests for -stable isotopie ' studfes to 
be maçle by ·the mass spectrometer laborato,:ry, such as measurements of 
·t1:e rat1-os of sÛlphur isotopes in connectiçm with sulphide minerà.l deposits in 
Canada. 

OP .96. Lang serve?- on a committee sponsored by the Department of 
· Exte·:rnal Affairs, charged with arranging the Canadian contribution to the 
Second United Nations Conference on Peaceful Uses of Atomic Energy. This 
involved six meetings in Ottawa and Chalk River and much correspondence 
and scruti.nizing and edi~ng of papers. Papers offered were screened, 
others were suggested and solicited7·affii=füclùbits were plani:ied, Because of 
the need of obtaining at first hand t~e, .most authentic information on future 
demands for uranium and thorium, and on the resources of other countries, 
Lang attended this conference and gaye tJ.:le paper on types of deposits listed 
above, · 

CP 96. Lang was the g:e_ological ~_µrv,~y . representative on the Depart-
menfül Roads Appraisal C6_mi,riittee established to assist in planning the 
la-rge road-building progra~me sponsored by the Canadian Government, Four 
meetings were attended and considerable office work and consultations with 
geologists familiar with particular areas were required. The committee 
recommended soî:ne of the ·projects submitted, recommended re-routing or 
cancellation of others, and suggested some additional roads. The projects 
involve expenditures of approxima tel y $ 250, 000, 000. 
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. ' 
CP 117. Lang continued to act ·as a member ·of ·the sub-committee on 
metallic mineral deposits of the National Advisory Çommittee on Research in 
Geological Sciences. ·· This work includes an undertaking to review all Canadian 
research projects on geology of mineral deposits, but because a thorough 
review was made and published in 1957 only general attention was given in 1958. 

OP 46. By request 01 a committee of the Royal Society of Canada Lang 
prepared, with ·R. W. Douglas of the Fuels and Stratigraphie Geology division, a 
paper on mineral deposits and fuels in Northwestern Canada for a symposium 
now in press. Conside:rable time vï_às spent by Lang and Steacy on plans for the 
new building and in · supervising the ·'packing of collections and samples in 
preparation for the move. Steacy_ ç1.lso , devoted time to classifying the. collection 
of representative ores of Canadian miner~l deposits, and the systematic 
collection of radioactive _ minerals which,,is .iµ hi~ charge because of the long 
association of this 'divi'sîon with radioac'tive minerals. 

PERSCNNEL 

At the beginning : of the year the staff of the division, consisted of 
4 geologists ( l temporary), 1 ' engineer (geological), 5 technical off:j.cers (1 
winter seasonal), 1 clerk, 1 typist, 1 assistant technician, and the divisional 
chief. Another seasonal technical officer was employed in the laboratory during 
the summer. The temporary geologist, engineer, and typist resigned. Another 
geologist and typist we:i;e added. The temporç1.ry geologist resigned after a 
permanent position haàJbeen assigned; this position was lost. J'he engineer was 
not replaced pending negotiations to try to exchange this pos0;tion for that of a 
geologist. Thus at the end of the year the net staff was one less thap. at the 
beginning. 

A few more geologists are badly needed to cope wi~;h the most 
pressing projects and the demands for in.formation. 

GEOPHYSICS DIVISICN 

L. Vv. ~orley, Chief 

INTRCDUCTICN 

,· 

There has been a considerable expansion of the Geophysics Division 
in the last year. Two well-qualified Ph.D. s and one geophysicist with ten 
years' experience in petroleum geophysics have been added ·to ·the staff. The 
divis.ion is not active in the following types of work: 

1. 

II. 

Field Surveys and) 
Interpretation ) 

Research 

Airborne magnetometer and scintillometer 
Seismic surveys 

Magnetic rock properties 
Palaeomagnetism 
Magne tic re sonance s 
Gamma radiation from and adsorption in 

rocks 
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Individual reports of activities frorn each of the officers in the 
diyision are submitted herewith. Recommendations for future work have -been 
added to each report and while it is realized by all concerned that there is · 
little hope of being able to carry out even a small percentage of the suggested 
projects, it is nevertheless considered worthwhile formally asking the 
officers concerned for their ideas so that no exceptionally worthwhile projects 
which are reasonably within reach will be overlooked. 

The following items repre sent some of the highlights of the 
year' s work. 

FIELD ACTIVITIES 

AIRBCRNE MAGNETCMETER SURVEYS 

The old Canso aircraft which had been operated since 1950 by 
the department for aeromagnetic surveys was returned to the Air Force. In 
its place an Aero Commander .680 was leased from Commander Aviation and 
the Geological Survey magnetometer was --installe cl. Due to the higher speed 
and lower cost of operation, a record number of line miles were flown (87, 931). 
The cost to the department was reduced from $ 2. 66 per line mile with the 
Canso to $1. 23 with the new aircraft~ 

Decca Navigation 

For the first time on this continent the Decca Naviga.tional System 
was used to control an aeromagnetic survey over the Bay of Fundy and the 
Gulf of St. Lawrence. The existing Maritimes network was -used so that it 

-w~s only necessary to install a Decca receiver in the aircraft. This work also 
represented the Geological Survey1 s first venture into the realm of submarine 
geology. The work is important both because of the interest in petroleum in 
Prince Edward Island and be cause of the theoretical importance of knowiri.g •how 

f - -

the geology of New Brunswick and' Nova Scotia ties into the geology of Nevv-f6undland 

The area covered over the Gulf of St. Lawrence lies south of a line 
J01mng Cape Gaspe and Cape North in Cape Breton and includes 
the Magdalen Islands and the east half of Chaleur Bay. 

In addition to the two sea areas, all the remaining land areas of 
New Brunswick and Nova Scotia which had not been surveyed were completed. 
This included in large part the Carboniferous basin of New Brunswick. 

Recommendations for Future Work 

A recommendation has already been put forward that the Federal 
and Provincial Governments share in the cost of obtaining complete aeromagnetic 
coverage in the northern parts of the -provinces over the Shield areas. This was 
put forward as a remedy to the uneconomic, haphazard way in which this work is 
presently being done, with the hope that much of it would be completed before a 
great deal of geologic mapping has been done. 
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It is further recommended here that such surveys be combined 
with AFMAG surveys in order that the geological faults can also be detected 
and mappe_d in advanoe .of. geological mapping. 

SEISMIC SURVEYS 

Mr. Claude Gauvreau, a technician with the Geophysics Division, 
aided by one student assistant, operated the new MD-1 hammer seismic 
refraction equipment to determine depth of overburden in places suggested by 
Mr. Sanford and Mr. Pollitt in southwestern Ontario and south of Montreal. 

It was found that depths qf 9verburden were readily obtained to 
within about 10 per cent accuracy up to depth of 75 feet. Beyond that depth, 
bath the operation and inte·rpretation became more difficult. It was possible in 
some locations to detect two layers within the overburden. 

J .• 

OFFICE ACTIVITIES 

AEROMAGNETIC 

Aeromagnetic-Geologic -Cor relation 

Dr. A.S. MacLaren published a short summary of the results 
of his geologic-aeromagnetic correli3-tion work in the Eastern Townships in 
the Canadian Mining Journal. From an analysis of magnetic susceptibility 
determinations of various rock types, it was concluded that susceptibilities of 
andesites, basalts, gabgros and serpentines in the area were not only extremely 
variable (from 20 -x 10- to 10,000 x 10-6) but showed modes whichwere so 
close as to make the rocks indistinguishab~e on the basis of their susceptibilities. 

Dr. MacLaren prepared marginal notes for one of a n~w ·series of 
aeromagnetic composite maps to be published by the Geological Survey at a 
scale of 4 miles to the inch. It is the Boyd Lake Sheet No. 65E. To simplify 
the se maps, only the 100 gamma contours will be shown. The different contour 
levels will be represented by five shades ranging from a deep violet colour 
through decreasing intensities of carmine to white. Where information is 
available, the rock types causing the anomalies will be listed in the notes as 
well as a general interpretation of the magnetic data. 

Aeromagnetic Compilation 

Appro:ximately eighty-five contoured manuscripts were submitted 
for drafting during 1958 covering areas in the Northwest Territories, Northern 
Manitoba and the Maritime Provinces. 

Future aeromagnetic surveys in Canada will be hampered by the 
lack of s_ufficiently accurate base maps. Trouble was experienced with poor 
base maps in Northern Manitoba so that compilation had to be delayed in some 
are as until base maps become available. 
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The automatic compiling machine has been satisfactorily put 
· to use. 

Aeromagnetic Interpretation over Sedimentary Areas 

Dr. Garland of the University of Alberta assisted the Geological 
Survey by developi;-ig a mathematicl method for removing 1regional1 from 

' a,eromagnetiç data and trained Miss Bowe,:r of the Geophysics staff in this 
•! të.chnique and in methods of accomplishing it using an electronic computer. 

A large area surrounding the Tar Sands area in northern Alberta was chosen 
as a test project. Dr. Garland and Miss Bower prepared a paper on the results 
of this work to be delivered ?-t the Fifth World Petroleum Congress in June 1959. 

Mr .. Hall, a Ph~D. student at the University of British Columbia 
was supported during last sur.niner in his work on the interpretation of the 
aeromagnetic data in the Isle a la Crosse area of Saskatchewan. In addition to 
the geologic interpretation of these data using air photos as an aid, he improved on 

math.ematical methods for calculating directions of polariz:ation of anomalous 
magnetic masses. This latter work will be important in palaeomagnetic 
interpretation. ; : 

-' 

PALA,EOMAGNETIC AND MAGNE.TI_C ROCK PROPERTY. STUDIES · 

Mr. Du Bois succeeded in collecting about 420 oriented rock 
s~mple$ suitable for palaeomagnetic study. Two hunq;r_ed of the se were 
collected from Proterozoic rocks in the Lake. Superior region. A number of 
formations in this are·a were found to be magnetically stable and as a result 
some interesting speculations were made regarding their ages. He is presently 
preparing a paper on this. Another 200 samples were collected from the 
Devonian, Carboniferous and Triassic of New ,Brunswick, Gaspe and Nova 
Scotia. These samples have not yet been measured but shoald help to confirm 
1pole positions' previously determined for the se eras . . 

Mr. Larochelle, working on reversely polarized rocks from the 
Monteregian Hills in the Eastern Townships, has succeeded in doing two 
important things in connection with palaeomagnetism. Firstly, he has made a 
Curie Poi11;t :rpete r which is çapable of dete rmining the Curie point or points of 
ferromagnetic minerals contained in rock samples. This is important because 
he can no'f .,o.etermine whethe:r or not the rock sample contains ferromagnetic 
mineral'9 wlth more than one Curie point which might cause it to possess the 
property''of magnetic self-reversa!. Secondl,y, he has been able to successfully 
apply the techniqu.e of 1magnetic washing' to .magnetitally unstable rock samples 
in such a way as to determine the direction of polarization of the stable 
component. Using this techniqué, many igneous and metamorphic rocks, which 
were heretofore regarded as too unstable for palaeomagnetic purposes, now 
fall within the scope of the method. 
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The Yamaska Mountain rocks, using this technique, were found 
to be- polarized in such a direction as would suggest their age to be Cretaceous. 
To be sure of this statement, it would be necessary to have supporting 
evidence as to the location of the 1Cretaceous pole' for North America. 

MAGNE TIC RESONANCES 

Dr. Wesemeyler has been ;conducting investigations in high and low 
.field paramagne·tic and mïclear magnetic resonànces. Since most of his time 
has been s.pent on a confidential project, there is not much to report in the way 
of experimental work on the other projects. 

The high field work will be directed towards rock analysis while 
the low field work will find more application in geophysics. The confidential 

• .. 1 project is concerned with low field nuclear and paramagnetic resonance. A 
magnet is · on order for the high-field research. 

;11; 

GAMMA RADIATION FROM ROCKS 

Much work over the past 10 years has been done :~ntotal flux 
gamma radiation surveys but little attempt had been made to separate the 
effects due to uranium, thorium and potassium. Dr. Gregory since joining 
the staff in September, has been studying existing data with a view to trying 
to differentiate these effects and has devised a method for so doing. 

His study points ·ta the fact that future work should include the 
study of gamma ray spectra from rocks as a means of determining the relative 
proportions of the se radioelements. 

REPORTS OF UNITS 

AIRBORNE MAGNETOMETER SURVEY 

by K. H. Owens 

An aeromagnetic survey was made · o'Ver those parts o°f' New 
Brunswick, Nova Scotia, and Prince Edward Island that had not been previously 
flown, and parts of the Bay of Fundy and Gulf of St. Lawrence. For convenience 
the are a was di vide d into three parts - -land and the two water areas. The 
fli ght altitude was 1, 000 feet above the surface and the overland spacing 
interval was half a mile. Flight. lines over the water were flown on Decca 
lane s as Decca Navigational aids were used, and therefore the spacing was 
generally greater than the 1/2 mile interval. 
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The land areas of New Brunswick and Nova Scotia, the Bay of 
Fundy from the U .S. border is 67°V{ as far south as 44°N, and the New 
Brunswick-Nova Scotia coast, and the Gulf of St. Lawrence from New 
Brunswick-Gaspe to Newfoundland-Cape Breton Island between the coasts 
of Nova Scotia and New Brunswick to 48 °N. On the west side of thi_s area, 
l}nes ~e,re }lq,wp. north to Anticosti Island and most of the Island is covered 
as far !lor,th ,a~ f.l:9° 3.0 1 • Between the east tip of Anticosti and Port au Port 
Peninsula, : a pair of lines at varyirtg irttervais were flown. Prince Edward 
and the Magdale~ Islands were covered on this portion of the survey. For 
convenience, and to eut down deadhead fiying, three bases were used: Saint 
1,ohn, N.B., Moncton, N.B., and New Glasgow, N. S. ;.:: 

Sorne lines were flown across the Gaspe Peninsula but the area 
was not completed. 

A total of 748: 25 hours was flown, including ferry time to-and 
from Ottawa, f_or 87, 931. line miles. 

The aire raft used for this season1 s work was an Aero Commander 
Supêr 680 with an all up weight of 7, 000 pounds. It was leased by the Department 
from Commander Aviation Limited and flown by Spartan Air Services Limited. 
The survey data were obtained by Geological Survéy ' airborne magnetometer 
equipment and operated by• Survey pers6'nnel. A crew of three .(pilot, _ 
navigator and operator) was ' ·carried on ·an flights. :With this _crew plu

1
s 

èquipment, the aircraft was · operated at the maximum allowable weight, 

The aircraft performed in a very satisfa~tory manner and 
unserviceabilitie s we re kept at a minimum. The major~· complaint_ of 
the compilation section seems to be ·in the camera, as it is not gy~o stabil
ized; also, possibly due , to the film speed used, plotting of line cros·sings 
proves difficult. 

In future operations, using the same type of aircraft, the areas 
to be flown should be even blacks to eut down deadhea'd flying, with th~ lines 
no more than 210 mile_,s long, with the average ferry 'tô the start of the ~ine 
not more than twenty minutes, as the average speed on line over the land 
seemed to work out at about 160 miles per hour. This will allow for a six 
hour flight. 

The magnetometer compartment should be redesigned to give 
the operator more comfort ,as his position now is. very cramped for a six 
hour trip. One or two other small changes should be made for the comfort 
of the crew. 

The airerait now is at its maximum weight (Super 680) and if 
additional equipment is to be · carried in the future, ·the weight of the present 
Survey equipment will have to be eut, which means a new type and !ighter 
magnetorneter and recorder. Most of the trouble encountered last yeai: was 
in the L. N. Recorder which seems to be very sensitive to dampness. Also a 
new type of radio altimeter should be obtained as the one we have been t;sing 
for the past ten years has reached its limits. 
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INSTRUMENTATION AND ELECTRONICS 

By L. S. Collett 
. , 

The building of the spinner-type of magnetometer for palaeomagnetic 
studies has been continuing. The coils are made and mounted, the electronic 
circuitry has been wo'rked o,ut and most of it has been constructed. An 
Air compresser has been p'4rchased and installed; a means has yet to be 
devised · to keep the spinner turning at constant velocity. 

V{ork has been dropped for the while on the nuclear resonance 
technique for detecting the proton in ground water due to pressure of other 
projects. 

The seismic work using the MD-1 refraction hammer equipment 
was organized and supervised. Projects carried out were in S. W. Ontario, 
Chateauguay district south of Montreal and the Ottawa area. The compilation 
has been checked by George Hobson and a paper is being written by Hobson 
and myself on this w _ork to show the limitations and uses of this portable 

, equipmenL · 
. l 

Ra'dio ·communication equipment has taken up a good deal of my 
time, this fall ~n looking into the best types of equipment suitable for the use 
by the Geological Survey. Organization and planning for maintenance and 
service in the future has also taken considerable thought and time throughout 
the year. Mr. Knapp has been spending most of his time on maintenance. 

A week during August was spent a.t the request of the Ontario 
Government in observing the seisrnic test work that was carried out by 
Canadian Kewanee Cil Company in .Lake Erie. The experience gained here 
on water seismic technique should be most useful if the Su-rvey plans to do 
any waterborne seismic work in the future. 

Sorne time has been spent on the "All Purpose" seismic equipment 
in becoming familiar with its electronic characteristics and associated 
e·quipment so as to be able to advise and help to make a decision in the final 
selection of this equipment. A visit was made to the Texas Instrument and 
S. I.E. plants in Houston to see this equipment. · 

General Recommendations for future Work 

A study of radio frequency adso11ption in rocks as a function of 
applied magnetic field is an investigation which enters into a number of 
geophysical applications. After I finish my present commitments 1 I woul~ 
reconun.end that I commence this line of investigation. 

A study of adsorption of seismic waves in rocks as a fonction 
of frequency and distance to my knowledge has net been consistently carried 
out probably because of lack of suitable equipment such as transducers. 
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There is an accelerometer on the market now which can detect 
a minimum acceleration of . 03 g. At this acceleration the output is 1. 2 
mv. Frequence response is from 2 cps. to 4 Kc and linearity is good to 
1 per cent. 

· With very little extra equipment and time, some information on 
this phenorriena could easily be obtained using the seismic equipment and 
magne tic recording apparatus .which we are purchasing. 

AEROMAGNE TIC -GEOLOGIC CORRELA TICN 

By A. S. MacLaren 

1. V{ork on Eastern Townships memoir on aeromagnetic-geological 
correlation, ·; including write-up on 26 of 31 map sheets, occupied the .major 
portion of my time. 

2. A paper on Aeromagnetic-Geologic Correlation ·for presentation 
at -the -Prospectors and Developers ~s sociatiori Meeting was _preparesl, It 
wâs published in the Canadian Mining Journal.· 

3. A composite aeromagnetic-geologic correlation map 4 miles= 
1 inch of Boyd Lake with. marginal notes wai;; prepared for publication, 
This is the fir_st of a new series of 4 mile maps. ··· · 

. \ 

4. Consultidg work with various geologists (~cluding Drs. Douglas, 
Wright, Fa-hrig, ·Anderson and Riley, on the interpre,t;ation of airborne 
magnetom'eter surveys ·occupied considerable time. · ··· 

Recommendations for Future Work 

: 1. Southwestern Nova Scotia: W,e have magnetic data which are 
at variance with mapped geology. If too mùch overburden is present, the 
Nova Scotia Government might agree to ?,iamond drilling anomalouf3 areas 
covered by drift. Dr. Boyle reports th~-re is a possibility of Sn ancl,Mq in 
pegmatites associated with local granit~ bodies. In this area geoc;h:e,mistry, 
geology and geophysics could bè correlà:ted, including collection of oriented 
granite samples for palaeomagnetic stuçly. · 

2. Grenville: Study of special magnetic anomalies which are not 
e-xplained by present mapping. Study of orientation of rema~nt magnetization 

,,- . ·i-n the youngest of the Grenville rocks to see if their directions are similar to 
the Keweenawan. 

3. Checking rock types in the Chibougamau to Val D 1 Cr are as for 
correlation in 4-mile aeromagnetic work. 
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AERCMAGNE TIC CCMPILATICN 

By Edward E. Ready 

The arriva! of the New Year found the compilation section well 
on its way to completing half of the 1956 Manitoba Project. Base maps 
made from uncontrolled mosaics were used for the western portion of the 
project due to inaccuracy of those av-ailable. These base maps later proved 
to be just as inaccurate due to errors in photographie reproduction and the 
drawing of projection lines. The se errors also made it quite difficult to tie 
into the adjoining 1957 area which was in progress at this time. Due to 
the pressure to complete the 1956 Manitoba project, 1955 Northwest 
Territories was previously set aside after being seventy-five per cent 
completed. Compilation was resumed around the end of February. Four 
sheets flown in 1953 in the northeast corner of Alberta were also in progress . 
Work--•on these four projects was carried on into February when co;mpilation 
of the southern half of the 1950 Northwest Territories Buffalo Lake area was 
resumed. This area lay dormant for several years· while waiting for decent 
base map coverage. Again our only alternative was to plot on uncontrolled 
mosaics and transfer the flight lines to a blow-;up of an eight mile map. This 
worked out fairly well and tied into the northern ·half of the area without 
too much trouble. 

The middle of February saw the arriva! of the airbor.ne compiler 
after weeks of trials and tests at Computing Devices of Canada . This machinf; 
when given a fair trial, should speed up production by at least four times . 
It combines four steps into one when transcribing data from chart to map and 
it also excels in transferring film crossings to the chart. Minor mai.ntenance 
and unfanùliarity with the compiler slowed progress at first but lately it has 
been idle due to the lack of accurate base maps for the 1957 Manitoba area. 
Progres s continued on all areas through the month of Mar ch, except 1956 
Manitoba. 

The end of March initiated the compilation of 2 nùles = 1 inch 
Decca maps for the Bay of Fundy area. This involved a tedious process of 
plotting Decca Navigational lanes from tables received from Hydrographie 
Survey . . Great pains were taken to plot the se lanes accurately but again 
inaccurate maps with regard to projections and detailed topographie features 
caused the scrapping of ·the two mile maps, after checking some of the 
records from the field. The whole area was later replotted on a scale of 
1:50, 000 maps with more satisfying results. This scale should also serve 
much better for interpretation work. After the two nùle maps for the Bay 
of Fundy were completed, sinùlar maps were compiled for the Gulf of St. 
Lawrence !i.n time for the first of August, when the field crew were scheduled 
to start flying that area. 

The 1955 Northwest project was carried through from Më!lrch 
until conipleted at the end of ·July. Manitoba 1956 was worked on until 
completed in November. Manitoba 1957 progressed. until the end of June 
when pressure from other projects and the lack of accurate maps caused 
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its lay-away, ·Northwest Territor.ies 1950 was continued through May and 
June, lay dormant until the end of August but was resumed through November 
and is still in progress. 

As ,sufficient record:s were re'~eived from the · field, New 
Brunswick, Nova Scotia and the Bay of Fundy projects began to take shape 
during the mqnth of July and are still being conipiled. The joyful part of 
'the Maritime Provinces area is· that it is ninety-nine per cent covered by 
published maps. · 

Since New Brunswick 1956 is almost completely surrouridèd by 
1958 flying, it was decided to put out a revised editipn of the 1956 area due 
tq badly positioned base lines, inaccurate plotting and the great change in 
c~ntou.ring to. make- the two areas tie in pro:t>erly, Also other errors were 
corrected in the process, so the revision of this project is certain1y not a 
wasted effort, . ' . · 

t ' 

The Moisie River Area was obtained from Ja.ibre Miriing Company 
during the summer, Along with all flight records we received uncontrolled 
mosaics with the flight lines already plotte~i. Th_e~e flight lines are now being 
transferred to 1 mile ::: ,1 inch blue line . ma,ps on which we will compile the 
info rmatfon . . 

Approximately eighty-five contoured sheets will have been 
submitted to the drafting room for publicat~on by the ,end of .Deceml)._êr 1958, 
It is hoped .that this nurr1ber may be increased to an average of ten sheets 
a month during the next calendar year, 

Regarding general recommendations for the future, it, is1likely 
that the method of compilation will remain_ the same u.nder similar, circumstances. 
It is rec.ommended that we do not employ ·summer students .becau·s-e of the 
·1ength of ·time it takes to familiarize them with the compilation routine and 
constant supervision they require. lnstead, it is suggested that three more 
employees be hired to the permanent staff. · 

The major difficulty in compilation has been the lack of large 
scale accu rate map coverage for areas flown, except of course for 195a. 
V{ith good maps, better flight coverage and faster plotting will result. Other 
miner difficulties might be overcome if a closer liaison between field crew 
and compilation staff could be maintained. Maybe when we are all-under on:Ce 
roof, everyone will have a better opportunity to see "how the other half li\Yes", 

AEROMAGNE TIC INTERPRETATION 
. • .•. :.;:.., 

By1'Mll.'rgaret Bower 

During the :year 1958, further work has been done in the 
interpretation of aeromagnetic maps. 
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In the Saint John, New Brunswick test area, both the methods 
of second derivatives and downward continuation were applieq., and the results 
.çpmpared. 

The flights made across the Rocky Mountains from Lethbridge to 
Vancouver Island were correlated with tne known geology. 

In iVIay, a roajor project was commenced in conjunction with the 
University of Alberta to interpret the results of the large area of N9rthern 
Alberta which has been covered by the airborne magnetometer. The purpose 
of this project was to explore the Precambrian basement by various geophysical 
me ans. The availability of a digital computer made it possible to use new 
methods of interpretation wh~ch formerly could not be attempted. Depth 
calculations and recent well drilling information helped to determine more 
accurately the :J:(_recambrian basement contours. In addition, certain apparent 
str'}lctt;:ral features in the basement show a definite correlation with known 
structùre in exposed basement areas to the northeast. A report on this project 
has been prepared by Dr. Garland of the University of Alberta, and will be 

. given ,at the Fifth ·vro:rld Petroleum Congress next spring. ,A copy of tlùs paper 
is attached. 

It is thought that the methods used in the Alberta projectmay be 
useful in other places, particularly in the Continental Shelf area in the Maritimes, 
which was recently flown, 

$un::imer Yfork at Dept. of Physics, University of British Columbia · 

By D. H. Hall 

. , , 1, Interpretation and r ,esearch on quantitative methods of interprtation of 
aeromagnetic maps, , ~nd on applications of tlùs, combined with photo-geology, 
to two test areas. 

2. The areas: (a) Texada Island, B. C. (b) 73-N, O, J, Northern 
Saskatchewan (See accompanying 
sketch map) 

, ~. Pro ce dure adopted; ( Texada Island) 

Cn Texada Island, the 1/Z mile/inch aeromagnetic ·map AM-57-3, 
issued by the British Columbia Department of Mines, as well as the original 
tapes and flight records (borrowed from the B. C. Dept. of Mines) were used; 
magnetic trends were separated out, graded according to magnitude and 
plotted on a separate map. These were correlated with the fracture pattern 
observed on stereoscopic study of aerial photographs of the area, and appeared 
to reveal interestinG information on faulting on the island. Quantitative 
calculations from the anomalies, of amount of throw and type of polarization 
along some of the fault zones were made, and the whole interpretation was 
compared with known geology and location of ore deposits from information 
supplied by the Department of Mines. 
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4. ' Major results of the study: { Texada Island) 

This was a test both of the ability of aeromagnetic surveys in 
revealing geological information and of the ability of aeromagnetic surveys to 
give results in mountainous areas. The consistency of the results shows that 
the survey was successful on both the se counts. The faulting pattern revealed 
by the .airphotô-aeromagnetic trend analysis combination, and confirmed by 
quantitative calculations, is tentatively outl:l.ned ~s a result of the summer 1 s • 
work. 

5. Recommendations for future work: ( Texada Ïsland) 

The indications, at the stage the work was carried to, are that ·a 
major faulting pattern is revealed in the magnetic results, and that the move
ments on it are such that if confirmed, would have important bearing on predicting 
extensions of the .magnetite-bearing zones of the northern part of the island. 
If sufficiént grourid work were ·done--perhaps by other methods: électromagnetic, 
gravity; and ground magnetometer~-to confirmand suggest new ideas about one 
part of the aeromagnetic interpretation--the whol~ interpretation could be very 
much strengthened, and possibly produce an excellent case, history for aero
magnetic inte rpretation, as well as provide geologically important information 
about this area which is important economically to B. C. Texada is a good test 
area in many ways, also for testing the use of topographie corrections. The 
relief is high (up to 2, 000 feet), but not too high, and is well mapped, and a good 
many of the mountains are composed of highly polarized formations. The chart 
method of Henderson and Zietz (Geophysics V. 22, 1957) might be applied, and 
the equations I have . developed for my the sis might be used to extend the se charts 
to cover possible anomalous di re_ctions of polarization. 

6. Procedure adopted (Saskatchewan ar.ea): : 

This area wàs chosen beèause in an earlier study of the structure 
of the Precambrian ·north 'and east of this are a,; . which I did in 1950 (Master 1 s 
thesis, University oî Toronto), . certain interesting structural trends were::'found 
to disappear beneath the Palaeozoic cover in the general vicinity of the a:r'e-~ 
studied this summer. V./hen· the magnetics for the area be came available after 
that time, it appeared worthwhile to resume structural research in the area, 
using the magnetics to extend these trends beneath the Palaeozoics. ,j Magnetic 
trends were carefully analyzed and taken off the aeromagnetic maps on to over
lays, and a qualitative division .made dividing the se into zones of differ ing 
magnetiç p·ropertiès. As the se showed great similarity to the trends: dbserved on 
the ph~fos over th~ Precambr~an part, work was begun with new vertical photos to 
fill in the trends in the Precambrian ,b~_tween tl;ie point where there was a · gap in 
the 19~0 work, · and where the ae:i;on:ia,gnetic map~ overlap into the Shield. 
Quantitative réductions of some anomalies was begun in order to determine the 
magnetic properties of some of the se zones. 

7. Major results of the · study: _ (Saska_tchewan area) 

A preliminary plot of magnetic trends and suggested displacements 
of these was made for the area. Airphoto study of the fracturing pattern in the 
adjacent Precambrian was begun, to link up the magnetic trends to the airphoto 
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trends plotted over a larger are a (up to Reindeer Lake) in 1950, and the initial 
stage of quantitative calculation to· determine magnetic properties from the 
anomalies was begun. 

8. Recommendations for future work: (Saskatchewan are a) 

·The identification of these trends would contribute to geological 
know_ledge in-·Sa.skatchewan, and add to knowledge about the ability of aero- __ 
magnetics to · reflect geological conditions. Completion of thè airphoto stuà:y 
(being done here this winter - in rough format least) would be very importànt, 
and the further testing of quantitative calculations would also be important. My 
thesis work indicates that direction of polarization as well as depth, average 
polarization, etc., of rocks can be found from the aeromagnetic anomalies. This 
c6nfir:rns previous work in Australia (Sutton and Mum_me, Australian Journal of 
Physics, 1957)' and in Russia (Mikov, 1953). The anomalies of this area are 
well suited for this type of analysis. ( This is about the point to which my , ., 
quantitative -.:Vork ·got this year - I have no definite results on this yet) • .11 ·· ' 
Dr. Garland1 s (and Miss Bower 1s) trials of determining regional base level 
are successful, this type of analysis would provide data on which the polarization 
calculationf? could be ·aone with great accuracy, and the area would be a worth 
while test area for this. ' · · 

PALAEOMAGNETIC INVESTIGÂTI.Of':lS 

· By P. M. Du Bois 

Ab-out ht-10 hundred samples were cdllected from the Lake Superio':r 
region for palaeomagnetic measurements. ·The ·results for the se rocks are now 
complete and reveal some interesting features. , The Logan sill c_ were found to 
be reversely polarized with steep upward dips, ·while many of thé-- diabase dykes 
which are petrologically very similar to the sills are normally polarized with 
moderate dips to the west. _ ·Certain of the dyke~ ar~ _kn,own to c~t some_ of the 
sills and therefore are younger than the sills. The rriaghetization of the dykes 
is very similar to that of the Kèweenawan lavas of'' n ·orthern Michigan, and the 
two formations are very 'probably contemporaneous. ' ·' 

. ·1 • 

Samples wer'e aiso collected from ~e -DÛluth gabbro, and its 
magnetization was found to be close to that of the 'lavas. 

The lavas at Mamainse Point, north of Sault SÙ. 'Marie, al$o 
have ·a magnetization identicali to that of the Michigan lavas, but··1avas from 
nearby Alona Bay werié ,found to be reversely magnetiz~d az:i.fl to ·giye a pole· 
position nè>t significahtl'y dîfforerlt'from that of the Logan sills. Th~refore, there 
is the possibility 'of·the existence of two "separate pe:rîods of igneo~s activity 
both characterized by' 'extrusion' and _i~trtision in the Lake Superior basin, . · 

The sandstones of the St. Mary' s river valley have a magnetization 
similar to some Upper K eweèna'wan ·sandstones of Wisconsin and Michigan and· 
probably should be correlated with them rather than with the Lower Cambrian. 

· . ..;', .. 

, • . ' J 
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Another ioo samples were collected from the Devonian, 
Carboniferous and Triassic of New Brunswick, Gaspe Peninsula and Nova 
Scotia, .. These samples have not been measured yet. 

. . . 

1 • , , . About 20 samples from the Grenville province of Ontario and 
Quebec haye ))e:en measured. They are generally reversely polarized and 
cause strong and sharp negative aeromagnetic anomalies. They give a pole 
position_ quite. close to those measured for the Upper Keweenawan.· Therefore, 
if the reversely polarized. gneisses, syenite gneisses and pyroxeri.itèis ·we:re 
magnetized during the last Grenville orogeny, which has been weU -<iaté.d à.t 

.. 1050 m.y., t_he. Upper Keweenawan would have been laid down at about the same 
time. This is a satisfactory conclusion since the Middle Keweenawan has 
recently been datec;l at 1120 m. y. 

Pole positions have now been obtained for a period of late 
Precambrian time running from 800 to 1300 million years approximately. The 
gap, however, between -the very latest Keweenawan and the Lower Cambrian 
should be sampled. The problem is to know where rocks, which could fill in 
this gap, are to be found, but it is possible .that the post-Grenville intrusions 
would be useful, and it is here suggested that they should be sampled in the 
future. 

MAGNE TIC ROCK PRCPERTY AND PALAEOMAGNETIC INVESTIGATIONS 

.By Andre Larochelle 

Since the beginning of this fiscal year, I have completed the 
building, . preliminary testing and calibration of -l. Curie Point meter. This 
instrument was _constructed for the purpose of investigating the cause of 
reverse magnetic polarization of oriented rock specimens from Yamaska and 
Brome mountains in the East:ern Townships, T:P.e Curie points of some of the 
above specimens were deterrnined. 

The soft component of magnetization of the above specimens was 
partly removed by means of an alternating magnetic field, the specimens lying 
in a constant fielq equal but C:>pposite to the ambient earth1 s field. After this 
operation, referred to as 11 Magnetic Washing11 , the magnetizations were 
remeasured and the ope ration was repeated until no change in :rnagnetization 
resulted from it. The final result was that from an original scatter in the 
magnetization directions of the Yamaska and Brome rocks, a reasonable clustering 
was achieved. A statistical analysis of the magnetization directions was done 
and the results were interpreted from a palaeomagnetic point of view by · 
comparing the mean directions of magnetization of these .rocks and thà.t of 

,'dated rocks from other places in North America. An account of this work is 
·now completed in the form of a the sis and it is planned to .summarize the latter 
into the form of a builetin or pap~r. . : 

Recommendations for Future Work · 

Future plans are to continue with this type of work on specimens 
of anorthosite bearing hematite and ilmenite. For this study it might be 
desirable to construct other pieces of equipment such as a coercimeter, a 
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saturation magneto:i-heter,· a thermomà.'gnetic separator à~d.- r,6-ssibly other 
types of rnagnetic washing apparata; · Another project woul.d'be ·the samplin:g 
of some granite batholiths (known to be nagnetic) from the Eastern Townships. 
Age determinations of the se have been made by Dr. R. K. Vvanles s of this 
Survey. · It wotild be interestihg to corn.pare age estimates obfained from the 
magnetization data with the da.ta obtaizied by ·radiogenic 'methods. If · · - · 
interesting results ·corne out of this w'cirk, it might be advisable to èxtend if ·· 
later to 'other inti-us ive rocks frotn othér parts of the country. Finally, it i 's 
hoped tha:t ·sc)·metime in the future, the '. results obtained ·by the ma'gnetic · · 
propertie·s measùring device s be 'correlated with · chemical analyses, . ·; 
X-r'ay work and other tools used hi the mineralogy laboratory. 'rt i:~ too ea~ly 
yet to design a long range program of reseatch in th.ose lihes but thêre iS .. 
certainly a minimum of two years 1 work in the fulfilment of the :abève: mentioned 
projects. 

'' : ' '. 

WlAGNE-TIC RESONANCE INVESTIGATféNS ''' 
1 °j • ····'t 

By H. Wesèmeyer 

I started to work for the Geological Survey in March 1958 with 
a general study on possible applications of magne tic re sonance s to geology. 

OP 146 - F 'or the office project OP 146, 11 development of magnetic ~esonance 
apparatus for laboratory chemical analysis", preliminary studies and tests 
were carried out on several rock samples, An extensive theoretical study of 
the subject was required because of the complexity of the magnetic resonance 
phenomenon in rocks. Cn account of the · difficulties involved in this projeçt a 
trip was made to competent research organizations in· the United States to · 
gather information (See report on this trip May 5-13, 1958). · ' ·· ) 

For the simplification of this report magrl.etic resonances are 
classified into two main regions, namely: · I - electronic paramagnetic 
resonance; and II - nuclear rnagnetic resonance. 

I - The method of e:lectronic paramagnetiè 'rèsbnance has been s·uccessfully 
tested on several rock samples (See the rèpoTt: "Preliminary 're'port ·on 
paramagnetic re stinances in rocks", 28 August 1958). This method is good 
for the detection of traces of paramagnetic ions in rocks and soils ànd thus 
should be of use in geochemical problems. 

II - The method of nuclear magnetic · resonance should be good for the 
detection of elements which are present in rocks in a larger than 'trace' 
concentrations. Since a suitable spectrograph for nuclear magnetic resonances 
to carry out experiments was not available in Ottawa, it was dèèided to build a 
simple spectrometer of good average sensitivity. Équipmènt available in the 
University of Ottawa was u sed for the construction. On ·this spectrometer 
some experiments were made on samples of known composition. The se tests, 
although not yet carrièd out on ro.ck satnples, indicate that the method is 
feasible for the detection of elements. 
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It is planned to build a very sensitive nuclear magnetic re sonance 
spectrometer as well as a very sensitive paramagnetic resonance spectrometer. 

CP 157 - My work on CP 146 was soon interrupted (August 158) by a 
classified project OP 157 which occupied myself entirely till the end of this 
year. 

OP 147 - "Electron spin resonance at .~ery low fields". Here only theoretical 
stû.dies have been done and a part of 1:heir results .are being used in the clas sified 
·project OP 157. 

Future \\'.'Ork in _ 1959: 

The work on OP . 157 will take preference over all other projects. 

The prelimina.ry ·work on QJ? 147 w:ill proceed parallel to OP 157. 

CP 146 - The construction ·of a very.sensitive param.a.gnetic resonance spectro
meter is planned. Tests on rock samples will continue. 

Cn the nuclear magnetic resonance spectrometer ât the Urii-ië.i'sity 
of Ottawa further experiments will be done.· 

Preliminary Report on Paramagnetic Resonances in Rock Samples 

Introduction: 

Paramagnetic resonance is a very sensitive method of detecting 
par~magnetic ions, i.e. ions of elements belonging to a transition group in the 
Periodic Table. Paramagnetic res.onance can differentiate between different 
kinds of ions ~nd also allows the determination of the concentration of detected 
paramagnetiè ions in a sample. 

However, an analysis by means of paramagnetic resonance is 
not quite as straight forward as one may think. The observed, param.agnetic 
resonance spectrum from rocks and soils which usually contàin mc:üïy 'difierënt 
kinds of paramagnetic ions, ferromagnetic and anti-ferromagnetic demains, 
can be complicated in structure and numerous in .resona!lce lines. Moreover, 
due to the influence of the crystalline electric field, the .positionf:i of these _: 
lines in magnetic field depend strongly on the crystal str.ucture and on the 
relative orientation of the· crysta1 axes to the external magnetic fielçl., , Line 
shapes and positions will be different for single crystals and for polycrystalline 
sample s· hke rocks. · 

Fortunately, the hyperfine structure of the spectrum of a para
magnetic ion depends very little on the crystalline electric field and perturbations 
éirising frqm this are .of second and higher or der. Roughly speaking , the 
hyperfine structure of the spectrum of a param_agnetic ion is to a first 
approximation independent of the crystal str~cture of the sa·lillple and is a "label" 
of this ion. It is relatively· easy to pick out the hyperfine structlJ,re. in a spectrum 
of a paramagnetic ion as test experiments on rock samples have shown. 
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The h.yperfine structure of the spectra of some ions of the .iron 
g roup will now be described here: 

Mn++, (Mn55) nuclear spi~ I = 5/2, shows for any fine structure line an 
isotropie splitting into 6 hyperfine components which are equally_ spaced .and 
are of almost equal intensity. Between thes_e 6 lines there are: weak 'components 
of an anisotropie hyperfine splitting wl;iich .~epend on the various orientations of 
crystallite s with respect to the extern~l magne tic field. Mn++ can be detected 
at room temperature. 

Cu++ (Cu 63, cu65), nuclear spin I = 3/2, shows 4 equaÜy' spaced and equally 
intense hyperfine lines. The spacings and ratios of intensities are sometimes 
disturbed by second order effects from the nuclear electric quadrupole moment, 
which effect will decrease at a shorter v.rave length than 3 cm. of the microwave 
radiation. In spite of the second order effects, the hyperfine splitting ,here is 
still a characteristic indicator of Cu++. Cu++ can be detected at roo:i:n- : 
tempe rature. 

Co++ (Co 5 9), nuclear spin I = 7/2, shows eig~t equally spaced and equallf 
intense hyperfine structure lines. Co++ can only be detected below 77 o-r-.... 

V++ (v5l ), nuclear spin I = 7/2, also shows eight lines, but the se are o~ .
different intensity, the centre lines being four times as ii:ntense ·_çi.s .the outer 
ones. This phenomenon is due to the .fa.et that the- hyperîine interaction is 
almost as . strong as · the spin-orbit coupling in the paramagnetic iqn; · The-

1
: 

comple:ls.."i.ty of this spectrum is so characteristic that it can be used as an 
indicator fo.r V++. V++ can be dete cted at room tempe rature.-

. . 

Further investigations will follow, whether the ·fine structure· . 
. of the spectrum is sufficient enough to detect certain ions . .. There are, for ·:, 
instance, Gd+++, Eut+, and Mot++++ which cari easily be detected at rdom 
temparature. Most of the paramagnetic ions cari only be detected at temper
atures below the temperature of liquid air. 

Tests on Rock Samples; 

In orde.r to . investigate the feasibility of paramagnetic resonance 
techniqùe for detection of traces of par-amagnetic elemel)ts in rocks, sev'eral 
different~ rock ·samples have been tesfed. The samples were · selected' 'for 
traces of Mn and shaped into a convenient size to fit intç. a micr-owave cavity 
resonator. Then the y ,vere sent to the California Research Corporation who ·. 
offered to run them through. their paramagnetic resonance spectrograph which 
has only a medium s ens itivity. The samples were cylinders of 7 mm. diameter 
and 25 mm. length . 

. The followin3 table shows the tested sâmples, their approximate 
abimdancé in Mn (as far as a chenüc•a1 analysis çan .tell), whether a signal 
from Mn has been detected al!ld the signal to n9ise ratio. Paramagnetic 
resonance can only detect Mn++ •. If Mn is not in th.is valency, the detecti_on 
method fails. j. 
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f : - ' 
Sample ' C oncentration Detected Mn++ Sie;nal' ta Noise 

of Mn Ratio 
! 

Porphyry 0.02% Yes 60/1 
Gabbro r• ! o. 1% No : ---
Pink Marble ( Tate Georgia) low( 1%) Yes 50/1 

.. 

Reddish granite o. 04% No ---
Colitic lim~stone low Yes .. .. 80/1 
Brown sandsto:Q..e! l: low Yes 50/1 
CaC03 crystal low Yes 100/1 

f:: .. ·: L\: .. 
( ,Ji· .. 

The detected signals are recorded on a ·-chart and can be inspected 
any time in my office in the Auditorium Building. The records, which are 
ozalids sent from the California Research Corporation, are sa pale that they 
cannot be copied a second time. 

---·- rn case of porphyry, where the approximate concentration of Mn++ 
is_ known, _we can optimistically conclude that two parts in 105 can be detected. 
If a double modulation pigh sensitivity spectrograph were used, less than two 
parts in 106 could be detected. · 

More tests will be carried out and a report on them will follow in 
the near future. 

Preparations have been made ta use nuclear magnetic resonance 
techniques for chemical analysis- too. A report on experiments with nuclear 
magnetic resonances will soon be written. · 

Report on Trip to United States 

The purpose of my trip ta the United States, May 5-13, was to learn 
the latest developments in magnetic resonance techniques which are to be used 
for the Geological Survey. 

I met the following persans: 

Prof. Dr. ivi. Bloom 

Prof. Dr. Uehling 
Mr. H. Mahon 
Prof. Dr. H.G. Dehmelt 

Prof. Dr. G.E. Pake 
Prof. Dr. Herzog 
Mr. C. Greeve 

University of British Columbia; Vancouver ,. 

University of Washington, Seattle 

Stanford University, Palo Alto 
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Dr. M. Pack.a.rd 
Dr. ·H.E. Weaver 
Mr. R. Rempel 

Varian Associates, Palo Alto" 

Dr. R. R. Unterberger California Re search Corporation, 
La Habra, Calii'. · · · -

subjects: 
The results of the discussions are clas sified into the following-

1) Rock analysis by rneans of nuclear magnetic resonance and high 
sensitive nuclear magnetic resonance techniques. 

2) Rock analysis by means of paramagnetic resonance technique 
and'high sensitive paramagnetic resonànce techniques . 

3) Misc~llanies 

4) Magnetpmetry aJvery low fields 

1} Rock analysis by me ans of n. m. r. and high sensitive n. m. r. techniques 
~ . .· . 

•: . The matter .~as . disc~ssed with Prof. Dr. Uehling, Prof. . Dr . ·M. 
Bloom, .Mr. H. Mahon, ,Dr •. Unterberger, Prof. Dr. G . E. Pake, Dr. Herzog, 
and Dr. M. Packard. Relaxation processes in n. m. r. and the role they play 
in polycrystalline rocks on the signal strength of n. m . r. were considered. The 
relaxation processes mainly depend on the distributed paramagnetic impurities 
in the samples and consequently for each particular resonance .signal an optimum 
power level of the radio frequency radiation has to be used. 

,·, v·✓ e fou~d· that the sensitive _Pou~tl-Knig-ht.spectrometer which i:s 
only fairly sensitive under optimum load and optimum :r. f. power level, is nôt 
able to handle various power levels as required for my problems . The so-called 
11 cros sed-coil" spectrometer, developed by Bloch and Hansen, is sui table to 
handle almost any power leyel and also offers a high sensitivity over a wide 
range of r. f. power levels. ... --- · 

.· ·j ,·. 

-In most geochemical problems only traces of elements, say ---· 
concentrations belov✓ 1 per cent, are of interest. This necessitates the develop
rre nt of an extremely sensitive n. m. r. spectrometer. 

Dr. H. E. Weaver from the Varian Associates has developed such 
a sensitive II cros sed-coil" spectrometer, which utilize s two paddles for the · 
compensation of the ma gnetic leakage field between the coils. Ee recommends 
a tuned casco ded preamplifier following the pick-up coil. I could inspect his 
crossed~coil p;robe which is now on the market. 

No detailed analysis of rock samples was available, because nobody 
seemed to have been much interested in it. 
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I left some cylindrically shaped rock samples which v.rere especially 
selected for certain concentrations of certain elements, with Prof. M. Bloom 
at U. B. C. for investieation by means of n, m: r. 

2} Rock anaiysis_ by means of e.p. r. (electron paramagnetic resonance} 

This method is by a factor 1000 more sensitive than n. m . .r. and 
has widely been applied in detecting elements of the transition groups when in 
the pararnagnetic state . Dr. Unterberger of the California Research 
Corporation showe_d _me his spectra charts of several rock samples which he 
has investigated in his e. p. r. machine. On those charts, traces of para
magnetic ions are detected with a good signal to noise rati,o. He supplied me 
with copies of those charts, and also offered to run my sarnples through his 
machine until my machine is in operation. He is mainly interested in the 
detection of transition group ions and free radicals in crude oil. He operates a 
fairly simple X-band bridge type spectrometer with low frequence magnetic- . 
sweep and narrow band operation. 

Nith Mr. R. Rempel of the Va~~~n ,A.ssociates, I discussed the 
advantages of high magnetic field modulation in e.p. r. and his investigations of 
an optimum modulation frequency. He found the latter to be 100 k/ cycles. 
Various other problems as for instance indµced microphonics into the wave
guide system at this modulation were pointed out, and mechanicaCmèans were 
considered to avoid vibra~ions of- the walls of the cavity resonator. 

3) Miscellanies 

Dr. Bell of the Varian Associates has carried out some research 
on the magnetic absorption of radio frequencey power between 1 and 5 M/ cycles. 
Characteristic absorption curves via an a. c. magnetic field were found for 
each kind of rock. The absorption curves are reproducible in their shape for 
the same kind of rock even if from different sources, and thus could be used 
in field work for quick identification of samples. Research on this subject is 
going on, and its p,hysics is not yet properly understood. The Department of 
Geophysics of Stanford University has also started to work in this field (,Mr. 
G. Greeve} . 

4. Magnetometry at very low fields 

A discussion with Dr. Dehmelt, Associate Professer of Physics at 
the University of Washington in Seattle, showed that it is feasible to use the 
electron-spin re sonance for -measuring the earth1 s magnetic field. 

The problem of obtaining a narrow electron paramagnetic : 
resonance line was solved by creating an electron paramagnetic system with 
long relaxation times. Dr. Dehmelt uses the spins of unpaired valence electrons 
o-: alkaline metals for the orientation of the alkaline atoms. They are aligned 
in the earth1s magnetic field simply by optical pumping , i.e. by using 
circularly polarized radiation of the correct frequency of the visible light to 
excite the atoms into a substate of the Zeeman levels. At right angles to the 
carth' s field a rnagnetic radio frequency radiation of the correct frequency to 
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cause allowed transitions between the sublevels, i.e, paramagnetic resonance, 
is applied v-1hich distrubs the orientation of the atoms caus_iµg a decrease of the 
intcnsity of the transmitted pumpinc radiation thr·ough the vapor. The 
frequency of the paramagnetic reconance in linearly depenà.ent on the earth's 
magnetic field. 

This optical detection of macrietic resonance, bein3 essentially 
a spectres copie r.ne thod, is suitable for continuous ope ration;- and can be used 
for mear:uring the earth1s magnetic·field to an ·accuracy of about 1 in 
50,. 000 -

Yfhen I met Dr. Dehmelt he was carrying out an experiment with 
Rb-vapor· in a different fashion than the method mentioned above. He polarized 
thermal electrons by exchanee collfoions \7ith orientated Rb-atoms which in 
turn \Vere polarized by optical pumping. The eyromagnetic spin resonance of 
the electronn causes an additional intensity modulation .on the_- pum_,Ping radiation 
"'✓hase detection allowed a determination of the Lande factor ôf a fi'e~ electron 
::;pin. 

U~e of Nuclear spin relaxation tim.es 

According to Dr. Unterberc;er, the proton spin relaxation times 
can be used for the dctection of petroleum and differentiation betwe·en different 
kinds of oils and water. From the decay times of the signals of free _precessin3 
protons in the earth' s magnetic field the relaxation times can be caléulated. 

1 . 

GAMiv~A RADIATION SU?-. VEY ~;ECI-INIQUES 

By A . F. Gregory . _· ,, •· 

J. • 

Since joining tjle Geophysicr: Divis'ion in,i-September 1958, the 
writer has been investiGatine the :)otentfa.l use '.)f airborne scintillation counters 
in asnisting 0eolo3ical mappin13. 

Total flux data 3athered in the comhined-ae·romagnctic and aero
racliometric surveys in the .A.rctic Archipela::;o were analysed. A regional 
interpretation technique was clevelo:)ed whiè:h a.11::,'.-✓ S e-~:rapolation orknown 
ceology under concii tions of favoura-0le activity contrast. The data sugge st 
that analysis of enerr;y spectra would provide more useful information than 
total flu~:: measuremc ;.1ts alone and such data ;.ni .3ht allow definition of scurce 
character. 

A paper on thic interp;retation has be~n c_ompleteà and the man
uscript is in preparation. 

,-,: 

Future investieations which might ~e conside-red include: 
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1. A laboratory study of the source errùssion spectra as modified by 
self-attenuation and relative proportions of radioelement::; in the source. 11 In 
situ11 source opectra determinations may be feasible and rrùght be useful in 
strati3raphic correlation. 

2. A controlled study of the cnergy s::>ectra with increasinc; multiple 
scatter for the three important natural spectra (Ra, Th and 1C4o). 

3. 
flux. 

A study of the chan3es in diurnal atmospheric and c c srrùc eamma 

4. 
conditions. 

Application of above stuclies to natural source and actual survey 

GEOLOGICAL CP..1'1. TOGRAPI-IY 

A, E. Hale, Superintendant :>f Cartography 

J\'.'faps prepared by the Geological Cartography Uriit and pubÜshed 
d.uring the y~ar comprised 18 multicoloured geological maps (including 3 
reprints), 27 maps of the preliminary 3eolo3ical series, 88 blue-line maps of 
the aeroma3netic se ries, and 5 maps to accompany water suppl y papers . In 
addition, 188 :napn and scientific figure drawing s were draftèd for reproduction 
by phot01ithoeraphy or by zinc-eut process for illustrating memoirs, bulletin::;, 
reports, and papers. (For complete list of maps publishecl see bepartment?,1 
Annual Report). 

lviiscellaneous drafting consisted of 62 items compr1s1ng 236 pieces, 
inclu8.nG draftin3 fi :;ure illustrations for scientific papers, colouring lantern 
slideo, rnap:..mounting, and other general drafting services. 

At the end of the ,year, 1 multicoloured 3eological map and 2 figure 
illustrations were in the hands of the Quecn1s Printer for lithography; 2 
multicoloured :::;eological maps, 1 preliminary geological map, and 3 figure 
illustrations v,ere at the S~rveys and lv.ia z :)in3 Branch for printinG, Y.Tork was in 
proGress on 18 multicoioured geological maps, 10 maps of the preliminary 
3eolor; ical serie o, 13 rnaps of the aeroma~netic series, and 56 figure illustrat
i:>ns. 

The followinG reproduction process v1ork ,vas completed. 

:iV.lappinç camera 

Film ne 3atives (up to 3011 x 3011
} 

Contact processes 

Films 
Sensitized linen prints 

1,970 

7 29 
106 
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Ferro-prussiate blue-line impressions 
Vandyke prints 
Copyflex prints 
Blue -line map prints 
Photostat impressions 
lvlimeograph impressions 

262 
3,517 
3,369 

54,716 
8,047 

990,849 

Negative retouchinc 

Types ettine 

?ilm neiative::; 
Paper ne3ative:J 

355 
90 

Map names, were Get-up and printed for all maps and figure 
illustrations being draftec."i.. Postcards, envelopes etc. printed 
totalled 30 2, 800 impresGions of 74 items. 

In 195G the staff '.VaG increased by the addition · or'one Draftsman 
Grade 3, one Draftsman Grade 1, twc Student :Craftsmen_, o~e Junior Office 
Equipment Cperator, and one Clerk. Grade 3. One Litho 1,.,earner re_signe·d . 

The :nesent strength of the Unit is fifty-one (5_1) including two 
vacant positions. 

Durin::; ~he year a concentrated effort was made. to reduce the back.lo;:; 
of f'înal ceological maps, a::; indicated by the work progress stati.~tics. 
?reliminary ceological maps anà. aeromagnetic maps v✓ere given immediate 
attention on bein;:; received in the Unit. A start ·.-,ao made on the reorganization 
of the geological manuscript filing system. Considerable time wap spent in 
plannin3 the unit' s requirements of accommodation and equipment in the new 
buildinc. The new 40 11 x 48 11 1napping camera has been received and is aYraiting 
installation. Dif:;cussions were carried on with officers of the Department of 
Public P rinting and Stationery relative to the ce ttine; up of a departrre ntal printing 
unit in th.e new Geological Survey BuildinG. Under this plan priority ,-,ill be 
r.:iven to the printing of mu1ticoloured fir;ure illuotrations for Geç,locical Survey 
memoirs, bulletins, and reports. 

. The draftinc of final 3eolo.3icà.l maps by an outside firm was intro-
ducecl on a trial basis -_-,ith the letting ci a C':)ntrac t for production of the Victoria.
Vancouver eieht-rnile ::.heet, still in pro3ress. 

JJJMINISTRATIVE SE:::lVI.:ES 

STATISTICAL RZPOR T CF TEZ LIBRARY CF Tî-':;:E GECLOGICAL SUR VEY 
CF .::::AN1-illl~ 

1-/îiss N . I. ·.hlls, Librarian 



Acquisitions 

B ooks and pamphlet::; acquire C:. by imrchase . . . . . • . . . . . . 4û9 
Canadian periodicals ,· ..............•...•......•.... 1565 
Canadian r;overnment publications ... ... , .•.. • · ....•...... •' 4010 

· British and fçirden go.ve rnment pv.blications .. , ....... ·3642 
Proéeedings, transactions and bulletins of societies ... , 4093 
B rit~sh and foreign periodicaln .••...•...••••..• •, '+· , .' 8302 

Total .................... Z2, 901 

Other data 

.i.. • : : 1 ' ("''. 

Periodicalc and annuals su"ùs,criptions . . . . . . . . • . . . . . • • 365 
·Recorded loann , books, pamphlets and periodicals ... · 378.96 ,. ·. 
Inteilib.rary and occanional ~9an~ . . . . . . . . . . . . . . . . . . . 0941 --
·Publitatièno borrovved from other libraries ... . ........ , .. ;656 ,j · ··i 1 

1Viapc and c1{arts received before Z(_)rtins for disposal. .. 3423 
Nia pz and charts loaned •.•.•...•..•..•..•..•.......• 5 22 
Cards added to c eneral catalogue . ...•••....•••.•...• 22751 
Card_s add~~ 'to )nap. ·catalo.sue . . _. •. , _. .. • • • . . • • . • • . • • • . . • . 385 
Volumes aè.cessloned .• .... • ·• .... .. .. :,~, ............. -..•. 1294 v, ... ~i 

Lette rb" aria.' Jircis" receiv:e·,;i'. ,:, •·;•• ~ • . • ·: ,.,-{, ......•.••.•.••. · 4 614 
Lettera ana::·.cards '.sent (.i~cludipg;,a -lar_ge percent- , 

. .t: . . d . . ' 0 561 
. . : ... age O.L ote·r .. '1~~) .. · )•i·•.r ~ ._ •• .•• ~-• ·- ~·11 r~ -~•., •••••• •: •••• • ,o 

•.. Items catalbgue·d ~µ~luru.ng books., : pamphlets, micro- · 
: : filrris, monogi-â}?hs . anC:i. anal y~ical en tries .. ~ . · .... • 5 28 7 •-: .. :_ : 

VOlumes boUlld ......... · ..•. · ......•......•....•.... 600 ~-!: 

.. , STATISTICAL R,EPOR'I; CF DISTRIB:UTICN CFFICE 
.J 

·r i.f . 

Requests for publications rece iv~d. · .................. 18, 11 8 
A.cknowledgements .... ,,, ....... .... , ................ ..... .... · 6, 570 

:, Public~tio:1s sent out in ·~o-~pliance ~ ith pereonal . · . . :. · · · · .. 
and ·w·ritten requ E;.sts . ....... ·., ; .. _. :,: ..... ,.; .. 134,830 · 

Visitors ...... ~-.......... ~ ... , .. ....... ..... .-.. • .. ,.. . . . . . . . 669 

During the yea; we re;~eive·d and made available for distribution: -

-· ' '·t ( : .· .. ' . . r_ 

iv!ernoir s ... ; ... · ~ . · .. ~: .. ................................ : ···.,..: 6 ·L'i.·· • ! 

·Economie Geology Seri'es ;.1 -:..: ~ •••••• •••• •••••••••••••••• l-
., Geological Survey Bulletins ;.1 ••• , ••••••••••••••••••••••• 7' 

Paper SerieS ..................... . ................... 10 
Geologicà.1 Maps (final) ........ , .......... ... ........... 8 
l\11. ine ral Oil maps ......... • ............... · .............. 3 
lvietallogeniè iviaps .•............. , .............•....... 2 
Preliminary l'{iaps . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 -
Aeromagnetic 1\/iaps ..•................................ 88 
Special Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Aru1.ual R eport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 
v·✓ ater Supply P aper, . .................... .. , ........... 4 
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PHCTCGRAPE IC SECTION 

by E. C. Elliott 

A°s the Survey· ex.pànds into its numerous fields, it becomes necessary 
for the Photographié Section to develop new methods and techniques t o procure 
the necessary._ photographs for illustrations and study purposes. 

In .the· pa.st year· we have had to branch out into the tnicro fbssil field. 
This study proved tb be a problem for, under the e:,dsting equipment that we had, 
it was impossible ·for us to produèe photographie prints of good quality. After 
visiting different photographie units in the City and trying out their equipment 
with no appreciable results, it was requested that I be permitted to attend a one 
day meeting of scientific photographers held in Albandy, New York. This problem 
was discus·s-ed ai some length .there, but the results were negligible. From 
reviewing a new type of illumination and camera on display at the meeting, I 
decided, upon 'my retùrn, to do some further experiments. The results were 
quite startlin°g", so the· necessary illumination and camera were purchased and 
another p~oble_~ _had been so~ved. 

Tir.ne wàs 'gr.antèèf to me to attend the Biological Photographers 
Association IX?-~~ting :h~id tn :1t1/~shington D. C. The thought behind this request was 
to have• an oppor~ty_ (?f ~~tend:ïng a scientific photographie m~eting and also to 
visit the Geological Survey. The visit to the survey proved qui te disappointing as 
they are not under one central grouping like we are. The photographers work as 
individuals for ·a · smali' group of sèientists·, and as a result, they are more or less 
individualist~ .i~. ~ v,ery narrow field, also, the equipment, wit];l the exception of 
the map repro4~ctio~_unit, i_s very antiquated and, as a result the work has to 
suffer. 

It WélS my good fortune to have been invited out to the V{alter Reed 
Research Developmentto visit their different photographic ·tuùts. Here a very 
modern set of scientific photographie units are in operation which are similar to 
our own organization where every unit works in a variety of scientific fields in 
one particular branch of science, namely, medical, biology, nuclear physics, etc. . . . . . . . . . .. 

"From this Vl.Sit°l gained a vast knowledge of modern equipment, as 
the people that I met were very cooperative and helpful in answering and discussing 
the merits _ and faults of _the different pie ces of equiprnent and materials. This 
visit alone was of value because it changed rny tlunking on a number of items of 
equipment both in the saving of money, and adaptability for our own work. 

This year with the addition of Decca to the airborne magnetorneter 
it added_ ~ore ·Vlork and respon~il:>ÎÜty tà ·the phàfographer in the field. A 16 m. m. 
movie camera was installed in the air craft to phofograph the deccaorneters at 
interva.1s. This necessitàte·d hlm to work extra long hours at times, as there 
was one· third more film prcicessed this year thari in previous years. . . . . . . ' . . . . . . . . . . . . 

. . . V.f ith the addition of colour film· sùpplied ta the field parties, it has 
now beccime nèèèssà.ry for us to make a · certain number of colour duplicates from 
transpai-è:nèies _under "'!è'!y adverse ~o~ki~g · conditions as we are not equipped 
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at present with water temperature controls, which is a must for proper colour 
tone reproductions. This unfavourable condition will be overcome wi~. the move 
to the new building, it will also be necessary to purchase a 35 qi. m. 'fiJm camera 
to do this type of work. 

. '\ •:, 
• , 1 r: >: \ · · ~ 

This past summer a move was made from room no. 28 tô.. 7;.9om 'no. 
8 of one of our dark rooms. This h~ld up part of our printirig prodU:é'(i:o_n more 
than three months, and as a consequence, there is a baèk log · of w.or~) n .th'is · 
particular branch. · . _,., .ri·~ .. , . . · ·· · · 

In all other branches of our work we have been going forward and I 
am very happy to report that at the end of the year we will be abl~ to show a 
-~ubs'tantial increase in• work production. 

. . '': -~. !"" ;·' : .. 
. ·, 

-RtS;EARCH GRANTS TO CANADIAN UNIV.J;:.RSITlES 1958-~_9.-

1.·, .. ·-· ·by J.F . . Henderson: 
. • . \,.: ) ) '· -- -=" · . • • t. ,.. · .. :.. ;, 

, Grants -in-aid ;rorii funds· prgyided by Parliament for the support 
and s ,timulation of geological-'fes:earc'h in Canadian·universities totalled $50 , 00'0 
in 195,8, . an. increase of $10,·.00Ô '.Ôver 'l957. The grants were made. to ten . ~-~·.· 
universities in support of twenfy-five~r 1ésearch projects. The se grants · are ,·. . 
awarded with the advice ·of the Natî.onal Advisory Gommittee on Researëh in the 
Geologica;l'Sciences. Fo'r the amounts of the individual grants and descriptions 
of the projects they supi:>ort, the reader is referred ·fo ·the Èighth Annual Report 

' of the Natidnal A dvisory Comrhittee o~ Research in th~ Geological Sciences 1957 -
58, Appendices I and II. . ,,: ,,_,. 

. ' .) - . ·:i:. . . 
Thirty~-e~h.t -r~~e,~;rch projects in twelve U:niversities are currently,: 

(December~· 19!>8) bèi_n.g süpp~o~_ted; thirty _other project's have been co_inpleted. ;; 
Since 1951 w :t,.én thè. ·gtarits_ we:r,e iriitiated more th~n s·eventy papers hâ.ve bee:p. .. · 
published in sl:~_entific ' journa.ls .recording the results from projects supported by.·, · 
the grants. ' ··. j : · · · · · 

;\'... . 
Grarit"?-in-aicl were first provided in 1<)51 ori the -recommendatiori c::>f 

the National A dvis9ry: Committee on Research iri the Geolo_gica1 .Sciences. At 
that time the universitiès were doing little geological researëh of any kind ma.Înly 
because they hà~ '. neither the necessary equipment, the gradua.te students, nor the 
technical assistants to carry it out. Most g raduates in geology :wishing to carry 
on graduate work_ to the· doctorate· level went to universities in the' United States. 
In 1951 when the grants were initiated. $10, 000 was provided and that year there 
were just about ènough worthwhile applications to use this sum · of money, - a 
testimony to the insignificant amount of research then belng car:ried on. But 
each year the nùtti.ber of applications has • increased ~p.d,at _the same timé the 
quality and excellence of the projects have irrtproved. In the cuifrènt year (1958) 
with $50, 000 provided, there weredorty application~. r .equesting alm9st $100, 000 
and rnost of the projects we re well wort~ suppor.ting~ _The best that could be done 

j .... 
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with thê rnoney available was to support twehty-five of the for_ty--most in only 
part of the amount asked for, Because a numbe:r of worthwhile projects could 
not be supported at al! and grants fol' others were redu,ced io tnuch below the 
amounts requested, the National Advisoi-y Comnùttee . on Resear.ch in the 
Geological Sciences on the basis of whose recoinmendations the grants axe , 
awarded,· has asked that the amount provided be increased in 1959 to $75, 000 
(since reduced to $50, 000 by Treasury Board). 

There can be little c!.9\!:b.t..thaLthe. grantè -are--:a:ccornplisning·.::tbeir 
purpose in .. stimulatirï1( -indïmpi-oving the quality of geological re search in our 
universities. Not only have they helped to provide much needed equipment, but 
they have enabled the more brilliant students to pursue their graduate studies 
and.·research in Canada rather than in the United State_s. Doubtless ajso, by ' 
prov:iding a more attractive and stimulating environm~nt for the professorial 
staffs of our-.universities, they are helping to keep th~- better research me.n from 
seeking more .remunerative occupations in industry, · or in universities in the . 
United State·s. 

i > 

. '., ~ .. At the safùe tim~ increased opportuni'ties and facilities foi- .r.e:seatch 
are attracting additional support from other soui-"ces. Thus at Queen1s University 
the Department of Geological Sciences has received a grant of $20,000 from the 
Atkinson Charitable Foundation for the purchase of nùneralogical e_quipment. 
The tec_hnical assistants to operate the equipment :a,re being provi.ded in part by 
our g-rants-in aid. A r~sea.rch project in geochenùcal prospecting at McGill 
University has been sup-_p.orted to the extent of $10, 000 by a mining .company; 
the original 'research on this project was supported by our grànts. Lik~wise 
at the University of British Columbia research in biogeochenùcal prospecting, 
supported by our grants, has received substantial additional.financial help from 
nùning companies, anci:_ one technique developed by this research has been given 
direct credit for the discovery of a large copper orebody in British Columbia. A 
project initiated this year at the University of Manitoba.~n the distribution of 
certain metals in silicate and sulphide phases is being s.upported in nearly equal 
financial part by a nùning company. At the University ·of Toronto, research on 
the deternùnation of the age of nùnerals, which has been supported by our grants 
since 1951, received in 1957 a grant of $15,000 from a nùning company. The · 
University of Alberta, in 1955 initiated research on methods of deternùning the 
age of rocks with the support of our grants. The University has recently received 
a grant of $20, 000 from the National Research Council for the construction of a 
mass spec~ro~ter t9 be used. jointly for research by the Department of Geology 
on this proje~t and by the Department of Physics. · . 

It has been and will continue to be the role of the universities to 
pioneer new and less tried fields of research. Effective research results mainly 
from persona! ingenuity. For this reason it is desirable that many people with 
different viewpoints and considerable freedom work on fundamental problems, 
rather than a few under centralized control. Support of geological research in 
our universities offers a means of attaining this end. From our university 
laboratories will originate many of the new techniques to serve in the increasingly 
difficult search for, and utilization of our minera! deposits. It is therefore most 
important that such university research, until recently largely neglected in the 
geological sciences in Canada, be fostered and encouraged by means such as our 
grants-in-aid. 
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APPENDIX I 

Geological Survey of Canada 

Staff List, December 31, 1958 

ADMINISTRATIVE SERVICES 

Accounts 
' 

1 Director 
Harrison; J ;M. .• ..J ..... 

1 Admin. Off. 5 
Daly~ Vl. P. 

1 Secretary to :Executive 
Arscott, Mrs . M . M , 

2 Clerk 2 . 
Lemay', Miss M . C. C. 
McNabb, Mrs. S~W .A, 

2 Clerical Assistants 
Jean, Miss R . 
0 1Connell, Miss I.A. 

1 Chief Special Projects · 
Stockwell, C. H. 

1 Chief Geologist 
Lord, C.s; 

1 Clerk 4 
Derry, Miss· G~ E. 

1 Tech. Cff . 5 
Steeves, S . M. 

1 Clerk 
Cloutier, M. L. 

Geological lvianuscripts 

1 Sr. Geologist 
Rice, H . M.A. 

1 Geologist 4 
Brown, I. C. 

1 Geologist 3 
-v·f right, J.F. 

1 Clerk 3 
Mahoney, i\!irs . L. E. 

. . . 

1 Admin. Cff. 1 
Besr.erer,. L.E. 

1 Admin. Asst. 
Cameron, D. L. 

1 Clerk 
McNaught, Mrs. M.E. 

Files 

1 Clerk 3 
Gooch, W .B. 

1 Clerk 
Potvin, Miss L. J. 

Geological Information 

1 Superv. Clerk 
Leafloor, L.H. 

1 Clerk 4 
Touchette, J. L. 

2 Clerk 3 
Coutu, F. V.-

. . ' 

Phillips, E , A. (Lortie, L.H. Clcrk) 

2 Clerk 
Higgs,. · Mrs. M. M. 
Routhier, J.G. 

1 Typist 
Lathem, Mrs . L • .A,.' 

Stationery & Off. Supplies 

1 Clerk 4 
Raymond, J. E. 

1 Storeman 1 
Charlebois, G.J. 
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Stationery & Off. Supplies (cont1d) 

2 Clerk 2 
Castle, D. 
Henderson, 1V1rs . V'. 

1 Labourer 
Cayer, H, H. 

Library 

1 Librarian 5 
Will s, Miss N. I. 

1 Librarian 3 - · 
Shanks, E.R. 

1 Librarian 2 
Whitney, Mrs. L.E. 

1 Clerk 3 
Stewart, Miss T.G. 

1 Asst. Tech, 3 
Fisher, A. 

1 Typist 
Patter son, Miss E. L~ 

Photographie 

1 Technician 4 
Elliott, E. C. 

4 Technician 1 
Cooke, F. J. 
Kempt, J. VI . 
Stafford, W. G. 
Thorpe, E. 

2 Assistant Technician 3 
Stockill, F . R. 
·vvhite, Miss J.I. 

Stenographic -Pool 

1 Clerk 4 
McKinley, Miss E. M . 

1 Clerk 3 
Partington, Mrs. G. 

Stenographic Pool (cont 1d) 

2 Typist 3 
Casey, Mrs. M. 
Thomas, Mrs. F. C. 

2 Typist 2 
Millar, Miss M. 
Shurben, Mrs . P.K. 

3 Typist 
Blackburn, Miss M. B. 
Gavan, Miss J~E~ 
Kief! , Mis s M . C. 

2 Stenog:rapher ·2 
Matheson, Miss M.A. 
Clson, Miss M.E.A. 

1 Stenogr·apher · 
Nugent, M~ss G. M. 

Lapidary 

1 Technician 2 
Hay, H. W. 

1 Asst. Tech. 3 
Yvhitehead, A. E. 

1 Asst. Tech. 2 
McEwan, V{_. O. 

1 Asst. Tech. 1 
Lacoste, F. 

Carpenter Shop 

1 Carpenter 
Carey, E: L._. 

GE CLOGICAL CAR TOGRAP_HY 

1 Supt. of Carto·gràphy 
Hale, A.E. 

1 Clerk 3 
Nakamoto, Mrs. S . 



Map Editing, Work Planning, 
· and Map Revisions · 

1 Tech. Off. 5 
Dau~htry, G. S. 

1 Tech. Cff. 4 
Williams, L. 1-,_ . 

Stand. ::k: Prelim. Geol. i\1:aps 

1 Super. Dr. 3 
Nunn, E.P. · 

1 Super. Dr. 2 
Gardham, F . J. 

8 Draft. 3 
Bernard, M . 
Debain, P. 
Dumbrell, E.A. 
Edwards, B. 
Finn, H. J • . 
Gagnon, J. G.'E. · 
Leader, R.'E ,' 
Rockburne,· K:G . 

6 Draft. 2 
Barbary; G.J. 
Daugherty, R.F. 
Gui bord, J. L. 
Howe, K .·G. · 
Mainville, B.· 
Raddatz, Mis•s M . A. 

Geophysical Maps, 'Figli_re Illus
trations, Special Projects 

1 Super. Dr. 3 
McNeil , C.E'. 

1 Super. Dr. 2 
Babcock, L ·. -v✓ • 

1 Draft. 3 
Smart, J ... D. 

5 Draft. 2 
Eaton, R.C. 
Hayne, M.F. 
Heyendal, H. A. 
Lavigne, G. H. 
-vV alter, D . J. 
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Geophysical Maps, Figure Illustrations, 
·special Projects (cont 1d) 

6 Draft. 1 
Hill, R. 
I-<ing, J. A. 
Romhild, R.C. 
Tangua y, W . Y. 
Thomson, J. VI. 
-v•.fhite, G. N. 

7 Student Draft. 
Bartlett, E. G. 
Bergeron, J. J. 
Cright, D.E. 
Desrochers, R.F. 
Heney, F . J. 
Ver-mette, ·W. P. 
Vtnùman, G. S . . 

Reproduction Processes 

l Tech. 2 
Connell, C. 

Map Photography 

2 Tech. 1 ' .1. .... 1 

Buck, N.E. 
Williams, J. B.F. 

1 Asst. Tech. 2 
Sidock, K. S. 

Printing 

2 Asst. (Litho or Photo) 1 
Foshay, G . N. 
Major, A .C. 

2 Jr. Off. Eq. Cper. 
Coderre, H. A . 
Latreille, G. L. M-. 

PRECAMBRIA:N DIVISION ·.L 

1 Chief of Division 
Fortier, Y_. C. 

1 Sr. Geologist 
Henderson, · J .-F. 

1 Clerk 3 
Vi ragg , -Miss C.E. 

,.,. ' 
' - . 



Eastern Canadian Shield 

1 Sr. Geologist 
Duffel!, S. 

3 Geologist 3 
Fahrig , \V ~ F ~ 
Frarey, M .J. 
Eade, K.E . 

1 Geologist 2 
Roach, R . .A. . 

2 Tech. Cff. '3 
Baragar, Yf .-R. A . 
Heywoo·d, · W. W . 

Western Canadian Shield 

1 Sr . Geol. 
Vi right, G: lvl. 

2 Geologist 4 
Quinn, H. A. 
Tremblay, L. P . 

3 Geologist 3 
~ell, C.~. 
Fraser, J. A. · 
Taylor, F·. G. 

l Geologist 2 
Kretz, R. 

Arctic Islands 

2 Geologist 3 
Blackadar, · R ; G. 
Thor steins son, R. 

l Geol. 2 
Christie, ·R . -L. 

2 Tech. Off. 3 
Davison, :v-{ . L. 
Jackson, G. D. 

Yellowknife Office 

l Geologist 3 
McGlynn, ·J. C. 

1 Clerk 
Brennock, Miss P. 
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PCST-PRECAMBRIAN DIVISICN 

l Chief of Division 
Vve eks, L.J, 

1 Clerk 3 
Paquette, Mrs, A.M. 

Cordilleran Region 
. - . 

1 Sr. Geologist 
Bostock, H.S . 

4 Geologist 4 
Leech, G.B. 
Little, H . W ~ 
Muller , J.E. 
Roots, E.F. 

6 Geologist 3 
Gabrielse, H. 
Green, L.H.
Roddick, J. A . , 
Souther, J,G. 
Tipper, H. Vf • . 
-v\'heeler-, J. C. 

Appalachian Region 

6 Geologist 3 
Anderson, F .D. 
Jenness, S.E. 
Ne ale, E. R . W . 
Poole, -W . H. 
Riley, G.C. 
Stevenson, I. M. 

2 Tech. Cff. 3 
Kelley, D. C. 
McCartney, W .D. 

Pleistocene, Groundwater and 
Engineering Geology 

1 Sr. Geologist 
Prest, V. K. 

Pleistocene Geology 

1 Geologist 4 . 
Stalker, A . M . 



Pleistocene ~ eology ( cont 1 d) 
. -

6 G eolo-gist 3. 
Craie;, L.G. 
Fyles, J. G . 
Gadd, N. R . 
~-Ienderson, E. F. 
Lee, :6.A. 
Terasmae, J. 

1 Tech-. CH. 3 
Hughes, C. L. 

1 Te chnician· l 
Field, D.E. 
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G roundwater ~ Enzineering Geology 

1 Tech. Off. 8 
Cwen, E.B. 

2 Tech. · Cff. 5 · · 
Hall, E ·. 
Pollitt, E. I. X . 

4 Tech. CH. 3 
Bostock, .Mu, r; J. 
B randon, L. V; -' 
Gharron, J.Z.. 
Toth, A . Ï'1i. . 

1 Technician 1 
P 3arce, R. G. 

British Columbia Cffice 

1 Sr. G eolcgist · 
A rmstrong , J.E. 

1 Tech. Cff.. 5 
1-~alstead, E.::;. 

1 :::; tenographer 3 
Marble, lV.: rs. A . 

l Ctenog rapher. 
Lee , k rs. E . :~- -

•:f hitehorce Cffi ce 

1 Geolo gist 3 
Skinner, R . 

FU~L3 AND ~TRA TIG:i:l...t-_P E-Y DIVISICN 

l Chief of Division 
Cale y, J. ·,T'. 

2. Tech. C,ff. 3 
Howie, R.D. 
iv.':acLean, :a. 

l Clerlc 3 
:i:J ougherty, Miss h. ivi. 

Ctratiçraphic Palaeontology 

1 Sr . Geologist 
::? rebold, H. \J . 

4 Geologint 4 
Har:cer, P. 
Jeletzky, J. A. 
McLaren, D. J. 
Tozer, E.T. 

6 Geologist 3 
Bolton, T.E ·. 
Copeland, M. J. 
Cumming, L. M. 
Norris, A. Vv. 
Sinclair, G. U . 
... T 
,1 agner, ivii s s Z • J. E • 

1 Geologist 2 
iv':cC-regor, ·n.c. 

1 Tech. 2 
Botte, B. J. 

1 Tech. l 
::allah-an, J .• J. 

1 Asst. Tech. 1 
k atte, J.E.A .. 

1 Ctenographer 3 
3 taffor d , Miss ;,_, E. 

l Ty~:i if:; t Z. 
.:ihields, h( rs. L. 



1 :r. Geoloèist 
:Couglas, ::t. J. V!. 

1 Geolo3ist -'i 
Irish, E. J. ·v:; • 

ê. ûeolor;iot 3 
Liberty, 3 . 1 .. . 
Norris, D . : ;: . 

3 Geolo3iE;t 2; 
Pelletier, L.:::-l. 
:.:- rice, R . J... . 
Ctott, L;F .-

1 Tech. Cff. 6 
!...atour, B. _;_-... 

l Tech. Cff . ~ 
Sanfor:i, B. V. 

1 Tech. Cff. 3 
:Srady, J. Ei. 

1 Technician é. 
Lalonde, J. M.J,., 

Z J...sot. - Tech. 2. 
Bova, -.,_:;, 
Seguin, R. J. G . 

2. Asot . Tech. 1 
Erdody, P. 
~~ emillarcl, G. 

·11estern Plains Cffice 

1 Sr. Geologist 
·v✓ ickenden, R. T. L . 

1 Geolc.. 0ist -4 
Belyea, Mias I-~. R. 

1 Geologist 3 
?ugh, D.::. 

1 Tech. Cff. 5 
Price, i.,.L. 
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Western Plains Cffice (cont1d) 

1 Tech. Cff. 2. 
Harris, I. M. 

1 Ao ot. Tech. t.. 
Balfour, J... 'f' . 

1 Sler:~ 3 
Lawson, :iViss 

l Typiot 
Geor3e, hfr s, li: .• E. 

::::ydney Coal z.tesearch Lab. 

1 Gr. Geolo3ist 
Hacquebard, P.A. 

2 'Tech. Cff. 4 
Eirminsham, _T. F ,_ 
Donaldson, J. R . 

1 Tech. C.ff. 3 
Ca:..neron, P .. ,R. 

1 Technician 2. 
Earss , lv~.G. 

1 Cler:~ 2. 
:Sennett, Miss L. i l~. 

k:.INERLL DE?CSITG LIVISICN 

1 Chief of Division 
Lan3, A . ii. 

l Clerk 3 
Burns, l'-bss E.M. 

1 Typist 3 
:i:..,emoioe,::tv.,:rs. A.. lvi. 

Ec:momic Geology Filea ana C.ffice 
~ esearch :?rojects 

1 Tech. Cfî. 3 
Johnston, L. G. 



t,letallic :::: Non-ketallic Deposits 

1 .3r. Geologist 
Kindle, E. D. 

l Ceologiot.4 
Mulligan, R . 

2 Geologist 3 
Gro·ss, G.A . 
··.'fhitemore, D . 

1 Tech. Off. Z 
McLeod, :; . R . 

Radioactive Depo::;its 

1 Geologist 4 
R.oscoe, S. VI . 

Radiometric i..aboratory 

l Tech. Cff. û 
~teacy, H . .i.~ . 

l Tech. Cff. 1 
Smith, d .A. 

1 l:..sst . Tech. 3 
Lavergn~, P.J. 

ï·,1:.INZRALCGY DIVISICN 

1 Chief of Division 
R.obinoon, 

1 Typist 3 
ôritt, i.,/.rc . 1vï.G . 

ïviineraloçy 

1 Geologist 3 
Traill, :l . J. 

1 Tec;h. Cff. 4 
Fabx:y, R .J. G . 

1 Tech. Cff. 3 
Sabina, ï,1: ü; s J,., P. 

1v:;:ine ralo gy ( cont1 d) 

1 Tech. Cff. l 
Ti-a.sk,. Miss C . J. 

1 Technician 1 
Paris, J.C. 

l Anst. Tech. l 
Cormier, R . · 

Minera! Collection '1c Distribution 

1 Geologist 3 
Rose, E.R. 

l Technician 2 
Gauthier, .: . n. K , 

1 Asst . Tech . 3 
Vaux, lvi. 

1 Asnt. Tech. t.. 

Lacroix, A. 

1 Museum Helper 
Turpin, J. 

Geochernistry 

1 Geologist 4 
Boyle, R . -.;r . 

l ~eologist 3 
Holman, R.H.C. 

1 Geoloeist 2 
Cameron, E. M. 

l Chemist 2 
Gilbert, :i\tirs . lvi. A . 

Isotopie and Nuclear 0eolo7,y 

l Geologist 3 · 
-vvanless, I-- · K ~ 

2 Tech. Cff. 3 
ôradley, J. Fi.0. 
Lowdon, J. A . 



2etrolo r-y 

2 :::i·eobzist 4 
F-.eesor, J.E. 
Smith, :'.:. E. 

1 ûeologist 3 
Dawscn, .:-;:.. R . 

Analytical Çhemistry 

1 Geologist 3 
Maxwell, J. 1-. 

2 .::::hemiot 3 
Abbey, S. 
Champ, ·,_;r. H . . 

1 Chemist 1 
Courville, S. 

1 Technician 3 
vlhite, \I . F. 

1 Technician 1 
Ter Haar Romeny, W . Y. 

1 J ... sct. Tech . 3 
Bender, G. 

1 Asst. Tech. G 
Malone, J. P. 

1 P_sst. Tech; 1· 
doops, ~CG. 

GECPHYGICS DIVISICN 

1 Chief cf Division 
.lViorley; :, . Yf ·. · 

1 C:ler~c3 
P ur~ciss, 

G eophysical Inte rpretation 

l û eologist 3 
iv:acLaren, · j._. S. 

1 .:; eobgist î. 
C re ~ory, L .?. 
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Geophysical Interpr3t~tion {cont1d) 

1 Tech. Off. 3 
Bower, 1'1.~iss M.E . 

Geophysical Instr'umentation 
and Research 

2 Geophysicist 3 
Collett, L. S . 
Hobson, G.D. 

1 Tech. Off. 5 
-.resemeyer, H. E. 

1 Technician 4 
~{ashkurak, S. 

1 Technician 3 
::,'jiapp, H . W .C. · 

1 Technician 1 
Gauvreau, C. 

lviagnetic :f\.ock Properties 

1 En3ineer 2 
Larochelle, J.E.A. 

1 Tech. Cff. 4 
Du Bois, P. M . 

1 Te chnician l 
Black, R.F. 

J ... irborne Geophysical Surveys 

1 Tech. Off . 4 
C,wens, K. H • 

3 Technician 2 
Essex, F. (Navig.) 
Houlihan, J. P. (j.viag. Cp.) 
Sawatzky, P. (j:J.[ag. Cp.) 

1 Technician 1 
Eioener, l{. G. (ïv(ag. Cp.) 

Compilation Ce ction 

1 Te chnician 2 
Ready, E . E. 



Compilation Cection (cont1d) 

2. Iv:ap Compiler :: Computer 3 
Chretien, Miss 1\/i,E . 
Langlois, R . J. 

2 Map Compiler :'.t .::amputer 2 
Dods, S.D . 
Dregas, Miss T . .::.1v::: . 

2 iviap Compiler 
Haley, E. L. 
Zieman, F. v{ . 

3 Asst . Tech. 3 
Derouin, E. J. 
Leblanc, h[ro. M. K . 
Reveler, D.A. 
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The following notes describe briefly, by provinces, 
the seventy-six field- projects undertaken by the Geological 
Survey of Canada during 1958, indicate progress made, and 
briefly summarize . some of the results. The main purpose of 
most Geological Survey field ·work is to obtain basic data 
concerning the geology of Canada. These data, when assémbled, 
interpreted, ·and published as appropriate maps and reports, 
guide those engaged in the search for and development of 
metallic and non-metallic mineral deposits, fuels, and 
construction mate:-ials. From time -~o time, however, as an 
incidental product of the field work, geological features or 
mineral occ~~re~~es ~~~ ~nt 0 1 ~~~t ~~,, h8 of immediate or 
direct econoreic interest. Sorne of these warrant prompt 
release, in advance of the Survey's more formal Preliminary 
Series reports. A few such economic items are included in 
the following notes. 

The field projects described involve the ·study and 
mapping of bedrock geology, unless otherwise specified. 

All statements concerning .the results of field work 
are subject to confirmation by office and laboratory study, 
and by publication by the officer concerned through Geological 
Survey or other media. · 

Map-areas are designated according to the National 
Topographie System in effect up to and including 1957. 

DISTRICT OF FRANKLIN 

R.G. Blackadar mapped the following areas at Cape 
Dorset, on the so~thern coast of Baffin Island, for 
publication on the scale of 1 inch to 1 mile: 36 C SE¼, and 
the ·west half of 3~ - B SW¼. The areas are underlain by · 
Grenville-type roqks. These are mainly gneisses, but include 
,substantial banci~ of metamorphosed quartzite, marble, and 

··schist. The t1:~nds of these sedimentary bands change from 
west in the nop~~west corner of the mapped area, to southeast 
at the eas~ ~qu~q,ary of the mapped area .. 

Hobart I;~a~l~t~i
0
~) ~nz/~hf~·;v~~:;~ B:;!'(35°~)

1
~~;~a~~a~;e 

also on the· southern coast of Baffin Island. 

· R.L. Christie attached to Defence Research Board's 
Operation Hazen fo~ 10gistical and administrative purposes, 
continued his geological reconnaissance in the Hazen Lake 
district, in northern Ellesmere Island. The reconnaissance 
included the area between Markham Inlet and Hazen Lake, the 
ice cap for about 70 miles west of Hazen Lake, the region 
between Al3rt and Haze~ Lake, Judge Daly Promontory, and 



2 

territory in the vicinity of Discovery Harbour (Fort Conger). 

The strata trend northeasterly. The oldest and most 
widespread rocks are the early Palaeozoic or older strata of 
the Cape Rawson group. These are mainly slate, sandstone, 
quartzite, and greywacke, and underlie the region between 
Archer Fiord and Hazen Lake, and some of the mountains north 
of that lake. Moderately inclined Permo-Carboniferous strata, 
comprising sandstone, limestone, arkose, and chert-pebble 
conglomerate, underlie much of the United States Range. 
Adjacent to Hazen Lake is a gently folded group of sandstone, 
shale, and coal beds from which were collected fossils of 
Permo-Carboniferous, probable Triassic, and probable Cenozoic 
age. Steeply to moderately inclined limestone, sandstone, 
quartzite, slate, and phyllite, of probable Palaeozoic age, 
underlie most of Judge Daly Promontory. Partly consolidated 
sandstone, shale, and coal underlie small areas on Judge 
Daly Promontory and near Fort Conger, and contain fossil 
leaves and tree trunks that indicate a probable Cenozoic age. 

In addition to the coal occurrences noted in 
Information Circular No. 1, a bed of Tertiary coal at least 
20. :feet thick is exposed for a length of about. 1,000 feet 
along a creek canyon near Fo'rt Conger. This coal was ~sçid as 
fuel by explorers wintering at Fort Conger in 1875-76 and in 
1882-83. Amber occurs as nodules in coal outcropping on 
Hazen Lake, and was noted on beaches at the east end of the 
lake~ Carnelian, or pale yellow chalcedony, occurs as 
residual pebbles or nodules on the surface of a small basalt 
conglomerate deposit about 40 miles northeast of Hazen Lake. 

R. Thorsteinsson and E.T. Tozer completed the mapping 
of Melville, Broek, Borden, Mackenzie King, and Prince Patrick 
Islands, and in doing so mapped about 20,000 square miles in 
suffi.cient detail for publication at 1 inch to 8 miles. The 
party comprised only the two geologists, and a pilot·, and had 
full-time use of a Piper Super Cub supplied by Bradley Air 
Services cf Carp, Ontario . The aircraft was used for 'moving 
camps, and by the geologists for traversing. The landing 
gear was fitted with large low pressure tires and with this 
equipment little difficulty was experienced in landing at 
about 300 different unprepared localities. The base of 
operations was a food and fuel cache established on eastern 
Melville Island in 1955 by the Geological Survey's Operation 
Franklin. 

The strata range in age from Lower Ordovician (and 
possibly older) to Tertiary, all systems except the 
Mississippian being represented. A substantial unconformity 
occurs beneath the Pennsylvanian, and a lesser discordance 
beneath the Permian. 

Ordovician and Silurian rocks are confined to 
Melville Island, where they occur in the Canrobert Hills, 
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the McCormick Inlet area, and the Weatherall Bay area. 
Stibstantial facies differences occur: the Ordovi'cian
Silurian section of the Canrobert Hills is mainly graptolitic 
shale; that of McCormick Inlet area includes both carbonate 
and graptolitic facies; and the Silurian rocks of Weatherall 
Bay area are almost exclusively carbonate. 

Broek, Borden, arid Mackenzie King Islands' expose the 
northwest limb of the Sverdrup basin with a section from 
Triassic to Cretaceous that dips regionally to:-the southeastQ 

Beaufort sands and gravels, of Pleistocene or Late 
Tertiary age, occ~py the northwestern parts of Prince Patrick 
Island, Broek Island_, ·and Borden Island. 

DISTRICT OF MACKENZIE 

J.A. Fraser completed geological mapping of Fort 
Enterprise (86 A) map-area . The res~lts of 1957 field work 
in this map-area have been published1 • 

The 1958 wor~ disclosed mainly massive and gneissic 
granitic rocks in thè :northwest corner of the mat,-area, and 
schist and gneiss in the northeast corner as might be expected 
from Map 16-1958. ·.- · .. 

~ : 

In addition, preparations were made for helicopter
supported Operation Coppermine, planned for 1959, Caches of 
aviation fuel were established- at Sawmill Bay .and Coppermine, 
anu an aerial reconnaissance was made of part of the Operation 
area to select camp si tes and . f_or other purposes. 

F .c. Taylor was ass.ignéa·-to complete the reconnaissance 
g~ological mapping of the only outstanding map-areas within 
thé P:recambrian Shield of .. s'outheastern District of Mackenzie 
(75 A, the southeast half ;Ôf 75 F, 75 G, and the west half of 
75 H). The project area was completed for publication on the 
scale of 1 inch to 4 milès ·except for a central north-south 
strip compris~ng about one-third of 75 A, and except for the 
extreme southeast corner of that map-area. 

The mapped area i.s underlain almost entirely by 
gneisses. The oldest rocks are biotite and hornblende para
gneisses. These form scattered ·bodies totalling about one
quarter of the mapped area. These rocks, particularly in 

1 
Fraser, J.A.: Fort Enterprise, -Northwest Territories; Geol. 

Surv., Canada, Map 16-1958 (1958). 
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75 A, G, and H, include highly metamorphosed magnetite iron 
formation. However, no important concentrations of magnetite 
were noted. Granitic rocks, mainly gneissic , underlie nearly 
three-quarters of the mapped area . Sedimentary rocks of the 
Nonacho group underlie minor areas in 75 F, and in the west 
part of 75 G, but were not noted elsewhere . Sorne of the 
granite is younger than the Nonacho strata. Gossans derived 
from pyrite are common in the paragneisses . 

J.V . Ross, of the Department of G"e"ology and 
Geography, University of British Columbia, commenced and 
completed the geological study and mapping ·or the west half 
of Mesa Lake (86 B/14 W½) map-area . This map-area was ·chosen 
for mapping because it was thought that it would provide 
further information on the relîtions between the Yellowknife 
group and Snare group of rocks • Field work failed to 
indicate a stratigraphie break between the metamorphosed
Yellowknife rocks in the east and the metamorphosed rocks, 
previously assigned to the Snare group;· in the west~ and 
suggests that the metamorphic rocks of this map- area , 
previously assigned to two different age groups are, in fact, 
of the same age, differing only in facies . 

R. D. Lawrence, a seasonal party chief now at University 
of Toronto, commenced "and completed field work within 
Rodriques Lake (86 B/13 E½) map-area. It is not expect~d that 
this project will add much to data previously published . 

DISTRICT OF MACKENZIE, AND YUKON 

J.A . Jeletzky continued his study of the stratigraphy 
and palaeontology of Cretaceous and uppermost Jurassic 
strata southwest of the Mackenzie River delta . The project 

. was commenced in 1955, but no field work done oo. it _du.ring the 
surnmers of 1956 and 1957. A preliminary reportj concérning 
the 1955 field work has been published. 

Most of the 1958 field season was spent on the . _ . 
eastern flank of the Richardson Mountains, in Northwest 
Territories, between the latitudes of Aklavik and Fort 
McPherson. In addition, a few days were spent studying strata 

1 

2 

Lord, C.S., and Wilson, J.T.: Ingray ~ake, District of 
Mackenzie, Northwest Territories; Geol . Surv., Canada, 
Ivlap 697A ~1942). 

Lord, C.S. ana ~ ils~n, J.T.: op. cit. 
3 

Jeletzky, J.A.: Uppermost Jurassic and Cretaceous Rocks of 
Aklavik Range, Nortrtastern Richardson Mountains, 
Northwest Territories; Geol. Surv., Canada, 
Paper 58-2 (1958). 
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on parts of the Porcupine Rivé·r between the mouths of the 
Bell and Driftwood Rivers, in Yukon; and another few days 
studying strata in an area including the junction of 
Porcupine and East Porcupine Rivers, Yukon. 

On the east flank of the Richardson Mountains a 
detqiled study was made of more than 5,000 feet of strata 
comprising an essentially complete succession of marine 
Lower Cretaceous and uppermost Jurassic strata. All units 
were found to be fossiliferous. Coal seams were mapped at 
ab.out the middle of the Lower Cretaceous section, and these 
are correlated with those mined at Moose Channel northwest 
of Aklavik. The Lowe~ Cret2ceous strata are unconformably 
overlain by more than 550 feet of Upper Cretaceous marine 
rocks. 

On the Porcupine River between the mouths of Bell and 
Driftwood Rivers strata were examined that had been mapp~d 
previously as Cretaceousl. They were found to comprise about 
900 feet of fossiliferous marine Permian rocks unconformably 
overlain by more than 2,500 feet of mostly marine, fossiliferous 
Jurassic strata, in turn overlain by a thick non-fossiliferous 
conglomerate of an unknown but presumably late Jurassic or 
early Cretaceous age. . -· 

i' •: 

. Near the junction of Porcupine and East Porcupine 
Rivers, late Lower Cretaceous fossils were found in the 
middle part of several thousand feet of sandstone and shale 
which, insofar as known, is otherwise unfossiliferous. 

DISTRICT OF KEEWATIN 

G.D. Jackson commenced the geological study and 
mapping of Belcher Islands (33 M, 34 D), and completed field 
work within the eastern quarter of this project area. 

YUKON 

L.H. Green commenced a preliminary reconnaissance of 
the following map-areas in west-central Yukon in anticipation 
of a helicopter-assisted pfoject in this vicinity in the 
near future: 116 A, B, C .t::~ , r· E½ , G, and H. Data were obtained 
from all map-a.reas except 116 Ao Although the stratigraphie 
data obtained will facilitate the contemplated heli~opter
assisted reconnaissance they do not warrant a preliminary 
report at this stage. 

1 
McConnell, R.G.~ Report on Exploration in the Yukon and 

Mackenzie Basins, N.W~T.; Geol. Surv., Canada, Ann. 
Rept., volo IV, 1888-89, pt. D, Po 123. 
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J.A. Roddick and J.O, Wheeler made a preliminary 
geological reconnaissance of 105 F, G, J, K, and part of B, 
all in southeastern Yukon. It is anticipated that a 
helicopter-supported geological reconnaissance of these 
map-areas, to be known as Operation Pelly, will be undertaken 
in 1959. The 1958 ~~:, .. üiminary reconnaissance, supported by 
a Piper Super Cub, obtained in a relatively inexpensive 
manner much key geological data that will aid in planning 
Operation Pelly and enable it to be conducted at maximwn 
efficiencyo Dr. Roddick was responsible for the reconnaissance 
north and northeast of the Finlayson Lake-Pelly River valley, 
whereas Dr. Wheeler was responsible for the field work to 
the sou th and southwest. The .:'es,ü ts. because of their 
preliminary and scattered nature, do not warrant a preliminary 
map or report. 

BRITISH COLUMBIA 

E.F. Roots completed field work required to fill in 
gaps and to solve critical geÎlog~cal problems outstanding 
from Operation Stikine (1956) within Bowser Lake (104 A) , 
Spatsizi (104 H), and Dease Lake r104 J) map-areas. Similar 
work outstanding from Operation Stikine within Iskut River 
(104 B) and Telegraph Creek (104 G) map-areas is the 
responsibility of J.Go Souther; and within Cry Lake (104 I) 
map-area, of Ho Gabrielse~ 

Part of the season was spent in a study of the limits, 
stratigraphy, and structure of a large area of marine and 
continental clastic sedimentary rocks that underlies most of 
the Skeena Mountains and Nass Basin. These rocks appear to 
form the largest single sedimentary basin, uncomplicated by 
igneous activity, in the western Cordillera. The central 
part of the basin contains several thousand feet of Upper 
Triassic and Lower Cretac2ous s3diments which are in part 
intensely contorted and dislocated, and in places have 
suffered low-grade me~amorphi.cm. The basin is surrounded 
by rocks of varied lithology including considerable thick
nesses of limestone, · of Early Mesozoic and Late Palaeozoic 
age; some of which are less deformed t,han the younger rocks 
within the basin. The recognition of this basin during the 
mapping done by Operation St:.kine .iead to speculation as to 
its potential for pctroleu..m deposits. The mapping done in 
1958 confirmed the possibilj_·t:r that the intensity of 
deformation of the interior of the basin may decrease with 

1 
Roots, E oF., and o·-:1 -:- :~ _ ~ Sti.kine Ri ver Area, Cassiar District 

British Columbia; Geol. Survo, Canada, Map 9-1957 
(1957). 
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depth, thereby increasing it.s attractiven~ss to those 
engaged in the search for oil and gas. 

Asbestos was noted in Dease Lake (104 J) map-area 
4 miles east of ·the south bay of Tachilta Lakes, 2½ miles 
west of Tuya River. This locality is approximately 35 
miles up ·Tuya River valley from the Dease Lake-Telegraph 
Creek road, and at latitude 58°36', longitude 130°51,. Cross 
fibre ··veins of fibrous chrysotile occur on the northwest 
end , of a hill of serpentinized peridotite. Veins wider 
than one-eighth inch appear to be spaced at least one to 
every square yard, and in several places are found several 
to each square foot, across two or three hundred yards of 
outcrop. Many of the veins have a central parting, but clean 
½-inch fibre is abundant. The longest fibre noted was about 
l¼ inches in length. Veins of green non-flexible fibrous 
serpentine, and of massive pale bluish grey and green 
serpentine are also present, and are eut by the veins of 
chrysotile. The ultramafic body in which the veins occur 
is ,about J miles long and½ mile wide. This body was 
crossed by a single traverse only, and -nothing is known of 
its asbestos content els~where. 

· J.G. Souther completed field work outstanding from 
0peration- Stikine (1956) . 'in Iskut River (104 B) map-area, 
except that about a week's work with a ski-wheel equipped 
aircraft·: is still required in and about . aï ice field adjacent 
to the central part of the north boundary • ,· .. 

,. -

In addition, he made a geological reconnaissance of 
, 2. Sumdum ( 104 F) map-area and the southern half of Tulsequah 

(104 K) map-area. • Although additional field work is required 
to bring this reconnaissance up to 4-mile standard, the 
study of Sumdum map-area is sufficiently ·advanced to ·warrant 
publication of a preliminary map now being prepared. The 
western part of these map-areas is underlain by Coast Range 
granitic intrusions. The eastern partis underlain mainly 
by Permian, Triassic, and Jurassic sedimentary and volcanic 
rocks. 

Abundant molybdenite was noted in hand specimens 
from a pink quartz monzonite stock on the eastern boundary 
of Sumdum (104 F) map-area 4½ miles north of Barrington River. 
In addition, specimens of pink quartz monzcnite, well 
mineralized with molybdenite, were found 4 miles west of the 
north end of Chutine Lake. These were in the medial moraine 
of a glacier that flows easterly into the north end of the 
lake. -

1 
Roots, E.F., and 0thers~ Stikine River Area, Cassiar District, 

British Columbia; Geol. Surv., Canada, Map 9-1957 
(1957). 



H. Gabrielse continued stratigraphie studies and pre
liminary geologic al reconnaissance of Kechika (94 L) and 
Rabbitt River (94 M) map-areas. This work, barely started 
in 1957, is intended as reconnaissance in preparation for 
future helicopter-assisted mapping for publication on the 
scale of 1 inch to 4 miles. Most of the northwest quarter 
of Kechika map-area west of the Rocky Mountain trench, and 
the southwest quarter of Rabbitt River map-area west of the 
trench and south of Turnagain River and Sandpile Creek, were 
mapped to about 4-mile standard. In addition, some reconnais
sance was done in the southwest quarter of Kechika map-area. 
The 1958 work does, nevertheless, contain various gaps better 
completed at a later date with the aid of a helicopter, and 
the release of a preliminary geological map is not warranted 
at this stage. 

The area mapped is underlain by tightly folded 
sedimentary strata ranging in age from Precambrian to 
Mississippian, and by granitic rocks of the Cassiar batholith. 
Fluorite was noted in Kechika map-area in a greenstone body 
about 10 miles east-northeast up a creek that flows into Dall 
River 2 miles north of Dall Lake. The greenstone is 
brecciated and contains amphibole, biotite, and epidote. 
Veinlets cutting the greenstone contain carbonate and dark 
purple fluorite. The extent of the fluorite-bearing rock is 
not known • . Rocks intruded by the greenstone have been 
altered td fine-grained, cherty hornfels. Similar contact 
metamorphic rocks were noted several miles northwest of the 
fluorite-bearing greenstone. · 

H.W. Tip)'er completed the geological study and mapping 
of Quesnel (93 B map-area except that part lying northeast 
of Quesnel River and a small area around the town of Quesnel. 
Both these uncompleted parts are in the northeast corner. 

With the above exceptions, the northern two-thirds 
of the map-area was mapped in 1958. This part contains 
scattered minor areas of Cache Creek strata. Granitic rocks 
outcrop at and around Granite Mountain east of Fraser River. 
Similar gr anitic r ocks outcrop west of Fraser River at the 
head of Deserters Creek, and as an elongated body extending 
12 miles north-northeasterly from the junction of Narcosli 
Creek and Ramsey Creek. Otherwise, most of the area mapped 
during 1958 is underlain by Tertiary volcanic and sedimentary 
rocks, comprising three assemblages separated by two .. angular 
unconformities. A small area of post-Pleistocene basalt, 
breccia, and volcanic ash, outcrops 6 miles west of Nazco 
Indian Village, in the northwestern part of the map-area. 

Pliocene or Miocene sedimentary r ocks, here and there 
with diatomite, occur in Fraser Valley between Quesnel and 
Macalister. Several previously unrecorded occurrences of 
diatomite were noted near Buck Ridge, one of which is at 
least 25 feet thick. 
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H.W. Little comrnenced the revision of previous 4-mile 
geologicîl mapping within Kettle River West Half (82 E W½) 
map-area. Field work fequired for this revision was 
completed except in that part·· of the map-area lying north of 
latitude 49°50,. 

Rocks shown as "Shuswap Complexn on Map 538A were 
remapped in accordance with the current concept that the 
tenn "Shuswap" should be :: 3stricted to rocks of pre-Permian 
age. Intrusions included in the "Shuswap Complex" of 
Map 538A were remapped as Mesozoic Nelson ~r Valhalla 
intrusions, or as Ce:hozoic Coryell intrusions, to correspond 
with2the map-units used in the map-ë:;rea imm·ediately to the 
east. The stratigraphy of the Tertiary vo-lcanic and 
sedimentary rocks was found to require substantial revision. 
Undeformed Miocene (?) basalts were recognized for the first 

· tiine. Major northerly-tr~nding faults were noted near the 
east boundary of the map.:.area in Conkle Creek valley, and 
at · v~rious points between Canni and the junction of Mission 
and Pearson Creeks. 

H.H. Bostock, a post-graduate geology student now at 
the University of Wisconsin, commenced the geological study 
and mapping of Squamish (92 G W½) map-area, under the direct 
supérvision of Dr. J.E. Armstrong. Field work was seriously 
hampered by circumstances beyond Mr. Bostock's control, 
including forest fire hazard. However , the mapping of much 
or all of the shoreline of Howe Sound, Salmon Arm, and 
Seechelt Inlet and vicinity, was completed, and substantial 
work done inland from Britannia Beach. 

J.G. Fyles completed the field study and mapping of 
the surficial deposits of the lowland parts of the east coast 
of Vancouver Island between the towns of Cumberland and 
Campbell River (lowland parts of 92 F/10, 11, 13, and 14, 
and · K/3, 4). 

-In addition, he comme'nced and completed · a _reconnaissance 
of the surficial deposits ·of the lowlands and islands of 
Strait of Georgia between Sooke on Vancouve~ Island and · 
Howe Sound on the mainland. The main purpose of this project 
was to obtain a better understanding of the pre-Vashon 
stratigraphy and geological history of the Georgia Basin. 

J.E. Reesor continued his studies of granitic rocks. 
He devoted the 1958 field season to detailed studies within 

l , . 
Cairnes, C.E.: Kettle River (W~st Half), British Columbia; 

2 
Geol. Sur.v ., Cànada,. Map 538A (1940). . . 

Little, H.W.: Kettle River (East Half), British Columbia; 
Geol. Surv., Canada, Map 6-1957. 
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the southeast quarter of Burton (82 F/13) map-area and the 
northeastern eighth of Passmore (82 F/12) map-area. This 
work included mapping, on the scale of 2 inches to 1 mile, 
of an area about 12 miles long and 7 miles wide. It is 
anticipated that field studies will be continued in the 
same region in 1959. 

The area studied has a relief of several thousand 
feet, and is mainly above timberline and otherwise well 
exposed. The rocks appear to occupy an elongated dame 
in the centre of which erosion has exposed the oldest ùnit, 
mainly quartzite. Overlying the quartzite, in sharp contact 
with it, and presumably intrusive into it is hornblende 
and biotite porphyriric gneissic granite {Nelson intrusions, 
Unit 12, Map 3-1956) • The gneissic granite grades upward 
into fine- to very coarse-grained, heterogeneous~ biotite 
and leucogranite (Valhalla Intrusions, Unit 13, ~lap 3-1956). 
The combined "stratigraphie" thickness of the gneiss and 
granite is between 2,000 and 3,000 feet. The granite grades 
upward into migmatite and paragneiss (Unit lOC, Map 3-1956). 
Work to date has involved detailed studies of the strata 
in order to establish field relations, and appropriate 
sampling for laboratory and office investigations, all 
intended to contribute to an overall comprehensive study of 
the mode of ~mp, ·laccrn0n t, origin, and other features of the 
granitic and associatect rocks. 

B.R. Pelletier and W.B. Brad~ commenced and completed 
field work within Tetsa River (94 K/ } map-area. All strata 
are folded along northwesterly trending axes. The south
western two-thirds of the map-area is underlain mainly by 
Triassic sandstones and siltstones; except that falaeozoic 
strata outcrop in two structurally nhigh" bel ts, -the main 
one of which crosses the Alaska Highway and extends north
westerly across the north boundary of the map-area; and 
except that the overlying Lower Cretaceous strata outcrop 
in troughs that become progressively more abundant towards 
the northeast. The northeastern third of the map-area is 
underln i n m2 inly by ~cwer eretâceous· fo rmÊtions . The 
Trias sic- strat a t h i n f r om west t e ea st, and sediment.ary 
fe atures i nd icate t hat t hey wer e depos it ed f r c1:1 easterly 
fl owing waters. 

BRITISH COLUi.VIBIA AND ALBERTA 

R.A. Price commenced the geological study and 
mapping, for publication on the scale of 1 inch· to 4 miles , 
of Fernie East Half (82 GE½) map-area . Field work was . . 

1 
Little, H. W.: Nelson (West Half), Kootene.y and Similkameen 

Districts, British Columbia; Geol. Surv., Canada, 
Map J-1956 (1957). . 
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completed within part of 82 G/1, all of 82 G/2 E½, and part 
of 82 G/10. 

The map-area contains an exceptionally complete 
.stratigraphie section, the strata ra~ging in age from the 
Precambrian Waterton formation , to the Kishenèhn formation 
of Eocene and Oligocene age. Many minor intrusions of 
trachyte and syenite were mapped, 7ainly in northern part 
of 82 G/2 E½. The se range up to 3 mile·s in length, and are 
of late Mesozoic or younger age. Several windows of Upper 
Cretaceous rock$ were mappei within t~e Precambrian strata 
of the Lewis thrust sheet. · ·'One of these, in. British Columbia, 
is at the headwaters of Howell and Harvey creeks, in 
82 G/2 E½ . It suggests that the mïnimum horizontal dis-
prac èineht of the Lewis overthrust is 25 miles. A northw,esterly 
trending normal fault along the east side of r1atheàd Jtïver 
valley marks a stratigraphie throw of about 23,000 r :eèt. 
The strat~ on the n6~theast side have moved ~p ·relative to 
thos-e on· the southwest. . . 

· ·n~F. Stott completed stratigraphie stud~es of the 
Upper Cretaceous Smoky group and the Lower Cretaceous Fort 
St. John and Bullhead groups, and equivalent strata, in the 
foothills of Alberta and British Columbia between Smoky River 
and Red Willow River. It is anticipated tnat, in 1959, this 
work will be continued northerly towards Pe~ce __ River. 

D.C, . MçGregor spent about amonth in Miette (83 F/4) 
map-area in Alberta (See E.W. Mountjoy), and about two 
months in the footJlills between Smoky River and Red Willow 
River:_·(See D.F. Stàtt). Macro and micro flora, as appropriate, 
were · collected from Lower Cretaceous and adjacent - stratà.. 

H. Frebold studied the Lower, Middle, and Upper 
Jurassic fauna and stratigraphy of the Tyaughton Lake area, 
Bridge River District. Other time was spent in the study of 
the upper part of the Jurassic system in the central foothills 
of Alberta. This work suggested, but has not yet proven, 
that the Nikinassin strata are at least partly of late 
Jurassic age, and tp.at the remainder are 'Jf Cret-aceous age. 
In addition, Jurassic studies in the Nelson West Half (82 F W½) 
map-area were continuéd from 1957. This work demonstrated 
that the Elise and Beaver Mountain formations are of the 
same age. This conclusion, in turn, 1equires are
interpretation of parts of Map 3-1956. 

ALBERTA 

D.K. Norris cornrnenced and completed field work 
within Carbondale River (82 G/8 W½) map-area. 

1Little, H.W.: Nelson (West Hal,f), Kootenay and Similkameen 
Districts, British Columbia ~ Geol. Surv., Canada, 
Map 3-1956 (1957) . 
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The northern half of the map-area is underlain by 
highly deformed Lower and Upper Cretaceous strata and minor 
Jurassic formations. Field data suggest Ïhat the complex 
structures exposed along Carbondale River are not due to a 
tear fault but to gentle folding of a major westerly dipping 
thrust fault. 

The southern half of the map-area is underlain by 
Precambrian strata of the Lewis thrust sheet. · These rocks 
have been thrust over the Mesozoic formations, and the 
surface trace of the Lewis thrust fault, which separates . 
Precambrian and Mesozoic strata, trends easterly across the 
middle of 'the map-area . The trace continues easterly an~ 
southeasterly across the adjacent Beaver Mines map-areà. 
Preliminary studies in Carbondale River map-area indicate 
that the local easterly trend of the fault trace is the 
result of ·erosion of a gently warped Lewis thrust plate 
rather than of local overriding towards the north. It is 
thus possible that the southerly trending structural 
features of the Savanna Creek gas field extend beneath the 
Lewis thrust plate in Carbondale River map-area, and that 
structures of the Waterton Park-Castle River gas field like
wise extend southerly beneath the thrust plate in Beaver 
Mines map-area. 

· E.W. Mount.joy completed geological study and mapping 
of Miette (83 F/4) map-area, the west half of which was 
done by him in 19570 It is anticipated that -the results of 
this work will form the basis of · a---Ph.D. thesis, now being 
prepared in Ottawa for University of Toronto, in which 
particular attention will be paid tô structural features. In addition, it is expected that an appropriate map and 
report will be prepared in due course for publication by 
the Geological Survey. 

ALBERTA .r1.t~D SASKATCHEWAN 

W.F. Fahrig commenced, in 1957, a comprehensive 
study of the rocks of the Athabasca Series exposed between 
Athabasca, Wollaston, and Cree Lakes. The 1957 field 
investigations were confined mainly to the Trout Lake (74 K) 
map-area and to the northern edge of the area underlain by 
the Athabaska rocks (74 L, N, O, and P). The remàinder of 
the area underlain by Athabasca rocks was studied during 

1 

2 

Clow, W.H.A., and Crockford, M.B.B.: 
River Area, Alberta~ Research 
Report No. 59 (19511. 

Geology of Carbondale 
Council of Alberta, 

Hage, - C.O.: Beaver Mines, West of 5th Meridian, Alberta; 
Geol. Surv., Canada, Map 739A (1943). 
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1958. In addition, a short time was spent studying Athabasca 
rock~ on the north shore of the lake, including those 
exposed on the islands immediately south and southwest of 
Crackingstoni Peninsula. 

A continued study of the sedimentary features 
indicating flow-direction of the waters from which the 
sediments were deposited added much to what had been learned 
during the 1957 field season . It now appears that these 
waters flowed westerly to west-northwesterly along what is 
now the northern boundary of the Athabasca rocks, westerly 
over what is now the eastern boundary, and northwesterly to 
west-northwesterly over the present south and southwestern 
boundaries. These data suggest that the currents converged 
towards the northwest and attained their maximum 
constriction, insofar as records are still available, in 
Lake Athabasca between Uranium City and Fort Chipweyan. 

E.M. Cameron collected samples of sandstone for 
geochemical studies. The samples are of various ages 
from Cambrian to Cretaceous, but about 75 percent are from 
Cretaceous formations, and most were collected from Cypress 
·Hills, Crowsnest, Canmore, Entrance, Lake Louise, and 
Golden Districts. 

SASKATCHEWAN 

C.K, Bell concluded his work in Milliken Lake 
(74 N/7) map-area, which he commenced in 1954. Field work 
has been completed, for publication at 1 inch to 800 feet, 
within that part of Crackingstone Peninsula lying west of 
108°40' and south of 59°30', except that part lying north 
of Milliken Lake between longitudes 108°40' and 108°45, • 

. The mapped area contains the Gunnar Mine . The 
most widespread rocks are those of the Tazin group . These 
comprise quartzose sediments and minor volcanic rocks, and 
their metamorphosed and granitized equivalents including 
the ,_Gunnar granitoid gneiss and other gneisses. No 
public_at ions have resul ted from the current pro ject., but 
the g_E3ology of much of the mapped area was

1
published 

previoùsly on a scale of 1 inch to 1 mile . 

. E. Hall commenced a reconnaissance ground-water 
survéy of thet part of Saskatchewan lying within the Souris 
River watershed - that is, about 12,000 square miles com
prising much of Saskatchewan south and east of .Regina . The 

1 
Fraser, J.A.: Crackingstone (West Half)~ Saskatchewan; 

G,eol. Surv., Canada, Paper 54-8 \ 19 54). : 
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survey was completed within Weyburn (62 E) map-area where 
about 25 percent of the wells, mainly those penetrat'ing 
bedrock, were examined. The -object of this work was to 
bring the Survey's 1935 Ground-Water Inventory up-to-date 
on a reconnaissance basis, and to re-measure enough of the 
previously surveyed wells to permit a comparison between 
the 1935 and 1958 water-tables. The 1958 work indicates 
that the present height of the water-table, as measured in 
bedrock wells, is about the ~ame as it was in 1935 when 
surveyed by Dr. B.R. MacKay of the Geolo·gical Survey . In 
addition~ -_ other reconnaissance studies were m_ade during 1958 
as.required to aid planning for future grouhd-water suryeys 
in the district. · 

J.S. Scott, a post-graduate geol6gy student at 
University of Illinois, commenced the,geological study and 
mapping of the surficial deposits of Elbow l72 0/2), 
Hawarden (72 0/7), and Outlook (72 ü/6) map- areas. The 
project area includes the South Saskatchewan River dam and 
power site. About half the field work was compl·eted, the 
mapping being done for ;publication on the scale of 1 inch 
to 1 mile, with special attention to the engineering 
requirements of the proposed dam and related construction, 
and to problems arising from the subsequent flooding. It is 
anticipated that the data obtained will form the basis of 
rJJ.r. Scott's Ph~D. thesis at University of Illinois, and 
will provide an appropriate map and report for publication 
by the Geological Survey. : · 

MANITOBA 

H .A. Quinn and Vf •. 1. Da vison commenced and çompleted 
f _ield work in Kettle Rapids ( 54 D) map-area. Widely scattered 
outcrops occur in the western half, and a.long Nelson River 
in the eastern half; elsewhere the map-area is almost devoid 
of exppsed bedrock. The eastern third is underlain by 
Palaeo.zoic strata, probabj:Y not extending quite so far 
west as shown on Map 850A. Exposed rock in the western two
thirds of the map-area is of Precambrian age and, with the 
following exceptions, mainly gneiss and granite. North
westérly trending belts of meta~orphosed sedimentary rocks 
outcrop along ~oose Lake, and on Nelson River at Turtle 
Island. Similarly altered strata outcrop along Aiken River 
in the ...e_xtreme southwest corner of the map-area. Sed
imen~ary rocks of the Assean Lake belt of the adjacent map
area were traced a few ~iles northeasterly into .Kettle 

2 

Geological Survey of Canada~ Geological Map of Manitoba, 
Map 850A (1946). 

Mulligan, R.: Split Lakej Manitoba; Geol. Surv., Canada, 
Map 10-1956 (1957. 
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Rapids map-area. In addition, abundant basic dykes were 
found in the southwest corner, between Split Lake and 
Ilford. 

R. Kretz commenced and completed the geological 
study and mapping of Northern' Indian ~ake (64H) map-area , 
about 80 percent of which is devoid of outcrops. Outcrops 
occur ,mainly in the centre of the west ·half of the map-area 
between Srnall Lake, Northern ïndian Lakë~ · and Partridge 
Breas.t Lake; and along Churchill Ri ver in the east half of 
the map-areao Except for a body of schist, - gneiss and 
amphibolite on the south side of Par ~-ridge Breast Lake , 
the observed ~ocks are mai~ly varieties of granites and 
gneisseso 

. H. Williams, a post-graduate geology student at 
University of 'roronto commenced a detailed study of an 
area (part of 63 K/16Î including the Chisel Lake base metal 
deposit of Hudson Bay Mining and Smelting Company. The 
apgroximate boundaries of the map-area are: 54°49 , to 
54 52'; 100°05? to 100°10,. Field mapping is being done on 
a scale of about 1 inch to 500 feet. It is anticipated 
that this project will require another field season, and 
that it will provide data for Mr. Williams' Ph.D. thesis at 
University of Toronto, and an appropriate Geological Survey 
publicationo 

ONTARIO 

· ~.Jo Frarey mapped the eastern half of Echo Lake 
(41 J/12) map-area in 1957, and the western half during 1958 . 
Somewhat more than the northe,astern half of thé area mapped 
du.ring 1958 is underlain by granite and gneiss, and somewhat 
less-- than the southwestern half is underlain by Huronia~ 
strata and younger gabbro~ All rocks previously mapped as 
Mississagi, excepta minor band on the southwest.side of 
McMahon Lake~ have been reassigned, mainly to the Gowganda 
and Lorrain formations. A band of basaltic and &ndesitic 
lavas, trending northwesterly and lying between Aberdeen 
and McMahon Lakes, was demonstrated to be a part . of the 
Bruce Series~ In addition, the 1958 work mapped a number. 
of post-Cobalt major faults, some o_~ which trend northwesterly, 
others northeasterly. 

N.R . Gadd continued his investigation of geological 
matters related to the safe, economical, and otherwise 
satisfactory disposal of radioactive waste materials from the 

1 . 
Collins :, WoH.: Bruce Mines , Algoma District, Ontario; 

·Geol. Surv . , Canadai Publication 1969 (1925). 
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Chalk River plant of Atomic Energy of Canada, Limited • . Most 
of the 1958 field season was devoted to completing a map 
of the surficial geology of an area of about 25 square miles 
in the vicinity of the plant, including adjacent current and 
potential disposal areas. A map and report is being 
prepared for submis : ion to Atomic Energy of Canada, Limited. 

B.V. Sanford ~nd C. Gauvreau used hammer percussion 
seismic (refraction) equipment on an experimental basis to 
determine depths to bedrock. Accu.rate depths would enable 
accurate contouring of bedrock surfaces, which would in turn 
indicate bedrock structures of interest to those engaged in 
the exploration for oil and gas, and bedrock depressions of 
interest to those engaged in the search for groundwater . 
The object of the seismic work was to determine the capa
bilities and limitations of the hammer equipment in south
western Ontario. The results are still being evaluated 
although it appears, in general, that the depth determinations 
required (sometimes in the order of 200 feetJ are beyond the 
capabilities of the equipment used • . 

In addition, Mr. Sanford visited the offices of 
various State Surveys to examine data from deep wells in 
order to facilitate his studies of stratigraphie relation
ships and structural trends of Palaeozoic strata beneath 
Lake Erie, and for purposes of regional correlation. The 
remainder of the field season was spent in offices of 
various oil and gas companies in southwestern Ontario in 
order to obtain further data required for current and con
templated subsurface geological studies of that district . 

H.R. Wynne-Edwards mapped the west half of Westport 
(31 c/9) map-area in 1957, and the east half in 1958. It 
is anticipated that the field data, in particular those 
bearing on the influence of structure on the localization 
and development of granitic rocks, will provide the basis 
of a Ph.D. thesis for Queen's University and, at a later 
date, an appropriate map and report for publication by the 
Geological Survey ~ 

S.M. Roscoe spent about 5 weeks in the field, 
mainly underground, completing the field phase of his 
subsurface stuè.y of the or-ig~n , C:istri:mtion, and thorium 
content of the uranium ores of the Blind River district. 

E. Mirynech, a geology student at University of 
Toronto, commenced the geological study and mapping of the 
surficial deposits of Trenton (31 C/4) and Presqu'ile 
(30 N/13) map-areas. This project is a Geological Survey 
contribution to cooperative studies of the Lake Ontario 
Basin being sponsored by the Great Lakes Geophysical Research 
group, and, in addition, is expected to provide data for 
Mr. Mirynech 7 s Ph.D. thesis. The western half of the map-
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areas was completed but a preliminary map is not warranted 
at this time. 

· .b.._Ki~.• a seasonal party chief, and currently a 
graduate · )lô,gy student at McGill., University, commenced and 
completëct·''geological field work "tt{ithin Deer Lake East Half 
( 53 D E½) lnâP:~area in extreme we·s.tern Ontario. The map-area 
is underlai,n _almoé't ex:clusively by granodiorite, granite, 
and rel_ç3.~ed::·t9cks! a:-id granitic gneiss. 

' . ;_ ,. 

· ' :: , H ~· Cbown, a seasonal party chief and currently a 
gradu_é,:l.te_1:pology student at Johns Hopkins University,., 
commenc e_d- _:;; t ;r-1 co:-nplotPd the e:eolo~ical study and m·ç.pping 
of Carroll Lake :S a 5t Half ( 53 M E½) map-area • . 1 Exc,ept in 
the extreme southeast corner, the map-area i;;, ,1i'nderlain by 
granodioritic rocks: in part porphyritic and gneissic. In 
the extreme sontheast corner are pre-granite basi1 v-olcanic 
rocks and 0eàj_me.!'_l:tary st:..--ata as previously ffi?-J?ped • 

J • • ·~ -- - ·· 

.- i • . 

I.:_TeraBma~ . spent most of the 1958 field season 
investigati:1g surI'icial ' deposits temporarily exposed by the 
St. Law-.c- .,mc e Pow'3:. .. and Seaway development and related 
construction. No report is planned, but the data obtained 
will greatly facilitate mapping of other surficial deposits 
in the vicinity. 

ONTAic!.0 AND O.UEBEC ----· 
N :.R.__Q.§:.Q_q, because of the higher priority assigned 

to his work a.t Cl1alk Ri ver: Ontario, limited his study of the 
surficial depo3ita of Ottawa (Jl G/5) map-area to an exarn
ination of s e:ctions exposed in current temporary excavations. 
Miss J.M. Bostock , working on a phase of this project and 
under his_ direct supervision, compiled a l ditional data 
concernin6 the thickne ss of drift within the city. This 
information is being used to revise the recent map2 showing 
drift-thicknes3 contou~s for the west part -. of the city., and 
to prepare for publication si~~lar data concerning the 
east part of tho c ity . 

r:r_1.:S. Bol'(_,on commenc ed a study of the Ordovician and 
Silurien stratigraphy a~d palaoontology of Anticosti Island 

-1-
Ho r wood_. H.C.~ Ceolo8y and Mineral Deposits of the Red· Lake 

Map Are3. 7 Ontario Department of Mines, Pub. 49A (1940). 
2 

Bostock~ ,T .rr..: rrift-Thickness Contours, City of Ottawa 
\\'Jest. Pa:-t) , Carleton County , Ontario ; Geol. Surv., 
Canaè.n, I'lap 13 ~19 58 ( 19 58) • 
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in 1957, and in 1958 completed his study by examining 
formations in the western 60 miles of the island. Two 
stratigraphie sections, each of which cross the Ordovician
Silurian cont'.lct, were measured and studied in detail; one 
of these extends from the mouth of Oil River south-south
easterly to Jupiter River, and the other from Martin Bay 
soüth to the mouth of Ste. Marie River . In addition, the 
Ellis Bay formation (top of the Ordovician) was measured and 
studied in detail at the type locality near Port Menier. 
The base of the Ellis Bay formation was traced in detail 
from West Point easterly for some 60 miles. Excellent 
collections of fossils were obtained, particularly from the 
Ordovician rocks. Studies of s1c1~fici2.l deposits showed 
that the island was submerged to a depth of only 250 feet 
in post-glacial times, rather than completely submerged as 
previously believed. 

E.I.K. Pollitt continued a ground-water survey of 
that part of Lachine {31 H/5) map-area lying south of 
St. Lawrence River, and Ile Perrot. That part of the map
area south of St. Lawrence River and east of the St. Martine
Caughnawaga Road was mapped previously; that part south of 
the river and west of the road was completed during 1958; 
and the survey of Ile Perrot remains to be completed at a 
later date. 

Vluch of t~e area mapped in 1958 is underlain by 
Potsdam sandstone. This rock was found to be an excellent 
aquifer, much the best in the map-area. For instance, 
industrial wells between 100 and 200 feet deep were found 
to yield 400 to 500 gallons of water a minute. The water 
is of good quality. 

Two belts of relatively thick drift (60 to 110 feet) 
were outlined. These are potential sources of groundwater. 
One is near St. Philomene Station; the other , 1 mile to 2 
miles wide, extends from the extreme southwest corner of the 
map-area to Ch_ateauguay. 

C. Gauvreau, of the Geophysics Division, spent about 
two-thirds of the field season with Mr. Pollitt. He 
experimented with the use of hammer percussion seismic 
equipment as a means of measuring the depth of overburden. 
The results are being evaluated to determine the accuracy 
of thi ·s equipment under conditions enccuntered in Lachine 
(Jl H/5) map-area. 

1 
Clark, T .H.: Montreal Area, Laval and Lachine I-fap-Areas; 

Department of Mines, Quebec, Geol. Rept. 46 (1952). 
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E.R. Rose examined iron-titanium deposits of the 
Morin anortho,site body_' north of Montreal, and of the St. 
Urbain anorthosite body. Particular attention was paid 
to the min-er~lo_gy of the mineral deposits, : and to the 
relations of -these deposits to the composition and -structure 
of the enclosing anorthosite and related rocks. Appropriate 
samples were obtained for further investigations in the 
office and laboratory. 

NEW QUEBEC foND LABRADOR 

. · K.E. Eade and W.W. Heywood continued helicopter
suppor·ted Operation Fort -George. The following areas, 
totalling about · 35,000 square miles, were mapped during 
1958': NTS 33 east of 75°30,; pa;t o-f 23 M; and an ar.~a 
betwe~n ,latitudes 52°00' and 52 50', and longitudes 74°30' 
to 76 00''. A preliminary map on a scale of 1 inch to 8 miles, 
embracing the results of the 1958 field season, has been 
forwarded for publication • 

. Operation Fort George differs from previous Geological 
Survey helicopter-supported projects in the Canadian Shield 
in that :it involved one instead of two helicopters, and 
employed -'three instead of five gèologist=s:"-- · Furthermore the 
previously standardized system of radial helicopter traverses 
was abandotfed in favour of a system whereby the aerial 
traverses are parallel and spaced at intervals of 6 ,miles. 
The Îost of the Operation to date, about $2.03 a square 
mile, is the lowest so far achieved by a Survey helicopter 
project in the Shield. 

Greenstones, the oldest rocks recogniz_ed, occur as 
three main bodies in the southern half of the area mapped 
in 1958. The largest of these is about J5 miles long and 
6 miles wide. Otherwise, most of the southern third of the 
195$ area is underlain by gneiss and schist derived from 
sedimentary formations, and most of the northern two~thirds 
by gneissic or massive gr-anit4.c r ocks. Fo,;.r bodie·s· of pink, 
crossbedded and ripple-marKea Proterozoic {?) quartzite 
were encountered. The largest body is abdut -12-miles long 
and 4 miles wide. The quartzite is younger than the sur
rounding -granitic rocks, and -the dip of the beds is commonly 
less than JO degrees. Most structural features within the 
1958 area trend east to east-northeast; . 

J.A. Donaldson, a graduate geology student at 
Johns Hopkins University", continued and completed the 

1 
This figure does not include staff wages, cost of 

equipment, or overhead. 
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geological study and mapping of Marion Lake (23 I/13) map
area. It is anticipated that the results of this project 
will provide a PhaD. thesis for M~ft Donaldson, and an 
appropriate map and report for publication by the Geological 
Survey. 

S. Duffell and R.A. Roach completed field work within 
Mount Wright (23 B W½) map-area. Che.rnockites are the 
oldest rocks, and underlie the north1;e:::-: quarter of the 
map-area. Younger biotite-hornblende gneisses, ~nd 
associated rocks, underlie about half the map-area as a 
northeasterly trending belt passing through its centre. 
Within this belt -are small, scattered, intricately folded 
areas · of still younger quartzite, marble, iron formation, 
and iron ore. These areas are common in the northeast 
part of the belt, less cornrnon in the central part, and 
abundant in the southwest part. The youngest rocks mapped 
are hornblende-garnet gneisses, and these underlie the 
southeast part of the map-area. Two periods of folding were 
recognized, one along northeasterly axes, the other along 
northwesterly axeso The latter may be the younger~ 

'W .R.A. Barafar commenced the geological study and 
mapping of Wakuackake (23 0) map-area and completed field 
work within the southern three-quarters of the west half. 
Trough rocks trend diagonally through the centre of the 

·map-area from southeast to northwest, and granitic and 
gneissic rocks underlie the southwest and northeast corners. 
Most of the Trough rocks have been mapped by mining and 
exploration companies, in part in considerable detail. 
Mr. Bcï.~agar will do sufficient field work to enable these 
data to be incorporated into a Geological Survey report 
and map for publication on a scale of 1 inch to 4 miles. 
No preliminary map is planned or warranted at present. 

NEW BRUNSWICK 

H.A. Lee continued the geological study and mapping 
of the surficial deposits of Sto John River valley, a 
project carried on intermitterttly since 1950. This project, 
when completed, is expected to provide maps of the1surficial 
deposi ts of the val] e2 'o0~·, .-s2r: ::-·:---:-:J ndstc-rt ( 21 N/8) and 
Fredericton (21 G/J.5) map-areas. The results, in addition 
to their usefulness for engineering geology and soils 

1 

2 

Lee, H.-A.: Surficial Geology of Ed.rnundston, Madawaska and 
Temiscouata Counties, New Brunswick and Quebec; 
Geol. Surv., Canada, Paper 55-15 (1955). 

-------- Surficial Geology of Fredericton, York and 
Sunbury Counties{ New Brunswick~ Geol. Surv., Canada, 
Paper 56-2 (1957;. 
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purposes, should be of particular scientific interest inas
much as the St. John River valley presents a unique 
,opportunity to study the surficial record in a valley cross-
ing the Appalachian Mountains and trending parallel with 
the direction of ice retreat. 

Field work in connection with this pr6ject has been 
completed within the following map-areas: Grand River 
(21 0/5) Grand Falls (21 0/4), Aroostook (21 J/13), 
Andover t21 J/12), north half of Fl_orenceville (21 J/5), 
and north half of Woodstock (21 J/4). Field work within 
the following map-areas is required to complete the 
project: south half of Florenceville {21 Jj'5), s-outh half 
of Woodstock (21 J/4), and north half of Canterbury (21 G/14). 
Field work was completed within the following map-areas during 
the 1958 field season: north half of Fl'Orenceville ,(21 J/5), 
and north half of Woodstock (21. J/4). Preliminary maps are 
currently being prepared for the following map-areas: ·. 
Grand River (21 0/5), Grand Falls (21 0/4}, and Aroostook 
(21 J/13). 

A barite occurrence was found in 195$ a few miles 
northeast of Woodstock. The barite does not outcrop and 
its extent is not known, but it occurs in a topographie 
depression that is about 20 feet deep, 500 feet wide, and 
continuous southeasterly for u~wards of a mile. The mineral 
was found by digging, while mapping the surficial geology. 
About 50 pounds of barite· in pieces approximately 6 inches 
in diameter -were collected. It is mainly white and of good 
paint grade. It contains a little galena. - The occurrence 
can be found by following these instructions: proceed 1.3 
miles north of the east abutment of the Woodstock-Grafton 
bridge, along the river road; thence 1.7 miles southeast 
along the Woodstock-Millville highway to where the highway 
leaves the valley and bends to the left; thence to the 
second farm on the 1eft of the roact ·beyond the bend; thence 
0.5 mile north along a private · tractor road to the inter
section of this road and an alèer swamp. Otherwise stated, 
the locality is: latitude 46°09.8 1 ; longitude 67°31.4 9 • 

F.D. Anderson completed field work in Big Bald 
Mountain (21 0/1) map-area, and started his geological 
study and ma.pping ~f Nepisiquit Lakes ( 21 0/7 )·, -Riley Brook 
(21 0/J), artd S~rpentine Lake (21 0/2) map-areas. The 
current study of the latter three map-areas will make use 
of unpublished results of field work by B.R. Rose between 
1935 and 1938, and will bring this early field work up 
to modern l~mile standards. Field work was completed within 
Nepisiquit Lakes and ~erpentine Lake map-areas in 1958, but 
additional mapping will be required to complete Riley Brook. 
Several new collections of fossils were obtained which 
should add ~uch to out knowledge of .the age of the pre
Carbonifercus strata. 
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W.H. Poole mapped the southeast half of Napadogan 
(21 J/7) map-area in 19571 , and the northwest half in 1958. 
In addition, the 1958 work included some revision of the 
geology of the pre-Carboniferous rocks as shown on Map 11-
1958. 

A linear magnetic anomaly2 that trends northeasterly 
across the ·map-area lies in most places along the southeast 
border of a quartzite and slate belt (Map Unit 1, Map 11-1958). 
On Lower and Middle Hayden Brooks, the anomaly coincides 
with a basic volcanic rock; and in the southwest corner of 
the map-area it extends into a body of closely fractured, 
reddened, granitic rock. 

One piece of float, well mineralized with arseno
pyrite and comprising about one cubic foot of material, was 
found on Brewer Brook 2.85 miles from its mouth on Hovey 
Brook. Drusy quartz cements a breccia of light grey slate 
and quartzite similar to Map Unit 1 of Map 11-1958. In 
addition to arsenopyrite, the piece contains a little 
sphalerite, galena , and pyrite. 

E.D. Kindle continued and completed his geological 
study and mapping of Waterford East Half (21 H/11 E½) map
area, and extended this work to include all of Fundy National 
Park lying east of that map-area. 

R.W. Boyle started geochemical studies of the 
Bathurst-Newcastle base metal district, and devoted about 
a month of the 1958 field season to this project. About a 
square mile around the Nigadoo deposit was mapped on a 
scale of 1 inch to 500 feet, and appropria.te samples 
obtained from mineral deposits and country rock for lab
oratory and office study. In addition, J. Kalliokoski, 
of the Department of Geology, Princeton University, and a 
member of Dr. Boyle's field party, obtained specimens from 
all the principal base metal deposits for geothermometry 
studies expected to indicate the temperature of the 
formation of the contained sphalerite. 

J.M. Johnston, a seasonal party chief , commenced 
the geological study and mapping of St . Leonard (21 0 Wà) 
map-area, and completed the southern half Most of the 
rocks examined were mapped many years agoJ as tightly folded 

1Poole, W.H.: Napadogan, York County, New Brunswick; Geel. 
Surv., Canada, Map 11-1958 (1958). 

2Geological Survey of Canada~ Aeromagnetic Map, Napadogan, 
York CountyÂ New Brunswick: Geel. Surv., Canada, 
Geophysics ~aper 135 (1953). 

3Bailey, L.W., and Macinnes, W.: Report on Explorations in 
Portions of the Counties of VictQria, Northumberland , 
and hestigouche, New Brunswick; Ueol. Surv.~ Canada, 
Ann. Rept. (New Series), vol. ~, 1886, pt.~. 
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pre-Carboniferous strata. Fossil collections obtained during 
·· 1958 promise to provide further information concerning the 

age of these strata. 

NOVA SCOTIA 

W.G. Smitheringale completed field work within 
Bridgetown East Half {21 A/14 E½) and Gaspereau West Half 
(21 A/15 VJ½) map-areas. The results of this project are 
expected to provide data for Mr. Smitheringale's doctorate 
dissertation at ·Massachusetts Institute of Technology, and 
an appropriate map and report for publication by the 
Geological Survey. After completing the above field project 
he commenced field work within Clementsport (21 A/12 E½) 
map-area. 

I.M. Stevenson continued and completed field work 
in Chedabucto Bay (11 F/6) map-area. In addition, mapping 
was completed in the Cape Canso appendage that projects 
into 11 F /7, and in the Port Howe ap_p_endag_e lying in .. the 
northeast quarter of 11 F/3; and some field work was done 
within the northwest quarter of 11 F/3 • . ·1.:... -. 

G.A. Collins, a seasonal party chief from the staff 
of Nova Sèotia Technical College, Halifax, commenced and 
completed the geological study and mapping of Arichat 
(11 F/11 E½) · map-area. . -01 · 

. . . J , 

R.H .C. Holman c·ompleted a -geochemical ·rec;onnaissance 
of mainland Nova Scotia, commenced in 195~1 by sampling and 
analyzing stream sediments in the follow±ng places: mainland 
Nova Scotia northwest of the New Glasgow-Truro line; a 
small area surrounding the village of East River St. Marys~ 
and an are-a between Halifax and Lunenburg. : The zinc content 
of the stream sediments was found to be anornal-ously high 
within the Cobequid Mountains between Parrsboro and Pictou. 
Within this ·zinc anomaly, high local lead anomaliés ·were 
found: at Lakelands, -north of Parrsboro; -centred on Newton 
Lake, which drains into Economy River; and centred on 
Totten Lake, which drains into Folly River. The significance 

... of these anomalies is being assessed ... _ 

D.G. Kelley commenced field work within St. -Ann's 
(11 K/7) map-area, and completed the eastern three-quarters 
of the east half. This is the last unmapped 1-mile map
ârea of Cape Breton Island. The geology of the area mapped 
in 1958 is muchas would .be expected from an examination 
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of adjacent previously published maps1 • Disseminated pyrite 
is common in rocks of the Precambrie.n George Ri ver group on 
a branch of McDonald Brook, 3 miles due west of the village 
of North River Bridge. 

PRINCE EDWARD ISLAND 

G. H. Crowl, Chairman, Department of Geology and 
Geography , Ohio Wesleyan University, as a seasonal party 
chief employed by the Geological Survey, continued the 
geological study and mapping of the bedrock and surficial 
deposits of the island. This project has been going on 
continuously since 1953, at the rate of one or two field 
parties each season. Field work within about 80 percent 
of Mount Stewart \!est Half ( 11 L/7 W½) map-area was com
pleted during 1958. 

MARITIME PROVINCES AND QUEBEC 

K.H. Owens made an aeromagnetic survey of those 
parts of New Brunswick, Nova Scotia, and Prince Edward 
Island _for which aeromagnetic maps were not preyiously 
available, except that he did not comp1ete the -extreme north
western corner of New Brunswick. In addition, the survey 
covered parts of the eastern tip of Gaspé; parts of south
eastern Anticosti Island~ Gulf of St . Lawrence between 
Gaspé~ Anticosti Island , Port aux Basques of Newfoundland, 
Cape ~orth of Cape Breton Island, and mainland Nova Scotia 
and New Brunswick~ and Bay of Fundy. 

Flight altitude was 1,000 feet above surface . 
Flight lines over land were one-half mile apart . Flight 
lines over water were controlled by the Decca system of 
navigation. This is believed to be the first time that 
an aeromagnetic survey has used Decca control. In these 
instances the flight lines followed the Decca "lanesn and 
their spacing was, therefore, commonly greater than one-
half mile. · 

1 
Bell, W.A. and Goranson, E.A.~ Bras d 9 0r She~t, Cape Breton 

and Victoria Counties, Nova Scotia, Geol . Surv., 
Canada, Map 359A (1938). 

MacLaren, A.S.: Cheticamp River, Inverness· and Victoria 
Counties, Cape Breton Island, Nova Scotia; Geol. 
Surv., Canada, Map 55-36 (1956) • 

. Kelley, D.G.: Baddeck, Victoria, Cape Breton, and 
Inverness Counties, Cape Breton Island{ Nova Scotia; 
Geol. Surv., Canada, Map 14-1956 (1957J. 
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An Aero-Conrrnander aircraft was used for this project, 
in place of the Canso employed on previous aeromagnetic 
surveys. .. The aircraft was leased for the season, and 
operated· by Spartan Air Services Limited under contract to 
the Department of Mines and Technical Survèys. As in 
previous similar surveys, the magnetic data were obtained 
with Geological Survey equipment operated by Survey staff, 
and ·wil.l be compiled and published by the Survey. 

- 1 

,, The project inv01ved 74$.25 hours flying, and 
87,931 line-miles of' surveying. The field operation cost 
about $1.+0 a line-mile, excluding salaries of continuing 
employees, purchases of equipment, and overhead. Similar 
work with the Canso aJrcraft . during past years has cost 

• abou_t $2 .. 29 a line-mil,.e, calculated on th~ same basis. 

rhe ·results of~the · ~eroma~~etic survey have not 
yet been compiled~ but it is. anticipated that they will 
provide significant infornation concerning submarine 
geology, including the e~tent and thickness of the New 
Brunswick-Nova Scotia-Prince Edward Island Carboniferous 
basin beneath the Gulf of St. Lawrence. 

NEWFOUNDLAND 

E •• Henderson continuéd and completed field work 
required for the g o ogical study·, a.nd mapping of' the . 
surficial deP,osits of Conception Bay (1 N) map~~r~a. The 
project has,, 'however, been re-def'ined. to include , all .of 
Avalon Peninsula, : and about another field . season; will be 
required to comp1/ete those parts of the peninsula lying 

. beyond the Conc·eption Bay map-area. ;-,- : 
. .-

Most of that part of the map-area lying west of the 
longitude of Holyrood, except Bay de Verd9 Peninsula, w~s 
mapped during 1958~ This work demonstrated t~at Avalon 
Peninsula was · glaciated from a loc.al i ,ce cap .in the ·central 

-part of St. J.l,lary's Bay. No evidertce wi9.s -.recognized that 
would indicate that ice from the main part of . the , island of 
Newfoundland ever extended across Avalon Peni•nsu1a; · 
although it was demonstrated that the ice moved east-south
easterly to slightly beyond Rantem Station oQ i_ the peninsula. 

G.C. Riley continued the geological s~~dy and mapping 
of Burgeo-Ramea ( 11 P /11,· 12, 13, and 14) map-:area, and 
completed field work in detail appropriate t9 .publication on 
a scale of 1 inch to 4 miles. Probably all the map-area was 
under concession at the close of the 1958 field season. 

The s'outhern part (11 P/11, 12) is und.erlain mainly 
by granitic rocks and gneisses, except on Grey River and 
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Goose Head Peninsulas. These peninsulas are underlain by 
schist and gneiss derived from sedimentary and volcanic 
rocks, and by minor shale, limestone, and quartzite. 
Tungsten-bearing quartz veins, explored by Buchans Mining 
Company, are in the non-granitic rocks of Grey River · 
Peninsula. · 

The northern part (11 P/13, 14j is underlain by · 
substantial areas of non-granitic rocks. The oldest 
formations, of Devonian (?) age, occupy a belt about 15 miles 
long and up to 4½ miles wi-de . This belt trends east
northeasterly and lies mainly within the central part of 
11 P/13, but extends into the west-central part of 11 P/14. 
Shale, quartzite, and sandstone, likewise of Devonian (?) 
age, were traced from the adjacent map-area westerly across 
the northern part of 11 P/13, and southeasterly across the 
northeast part of 11 P/14. These strata are accompanied 
by tuff in 11 P/13. Devonian (?) granitic rocks, and 
gneisses derived partly or wholly from sedimentary and vol
canic strata, are the youngest abundant rocks and underlie 
most of the remainder of 11 P/13, 14. . 

E.R.W. Neale, who invest~gated the east half of_ Baie 
Verte (12 H/16) map-area in 1957, completed field work 
within the west half during 1958. In addition, field work 
was started in Fleur de Lys (12 I/1) map-area, and almost 
completed. Both map-areas were included in the· Aàvocate 
Mines Concession. 

The west half of Baie Verte map-area is underlain 
by quartz-feldspar gneisses and minor gneissic conglomerate 
of the Fleu3 de Lys group , previously regarded as 
Precambrian. Traced northeastward into Fleur de Lys map
area, these gneisses appear to be conformably intercalated 
with schistose meta-volcanic rocks of the Ordovician (?) 
Baie Verte group. Also , it is probable that chloritic 
schists previously mapped within the Fleur de Lys gfoup4 

l 

2 

Riley, G.C.: Red Indian Lake (West Half), Newfoundland; 
Geol. Surv., Canada, Map 8-1957 , Map Unit 11. 

Neale, E.R.W.: Baie Verte, Wh ite Bay and Green Bay Districts, 
Newfoundland~ Geol. Surv ., Canada , Map 10-1958 (1958). 

3 

4 

~uller, J. O.: Geology and Mineral Deposits of the Fleur 
de Lys Area; Geole Surv., Newfoundland , Bull. 15 
(1941). 

Baird , D. M.: The Geology of the Burlington Peninsula, 
Newfoundland ; Geol. Surv ., Canada, Paper 51-21 
(1951). 

Fuller, J.O.: op. cit. 
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a_re equivè.lent to Baie v ~: •te meta-volcanic rocks and merit 
the sarne attention from prospectors as the latter, a well
mineralize~ groµp. For instance, it was noted that 
chloritic sœhists of this type in the Coachman Cove region 
contain abundant disseminatscl pyrite and miner chalcopyri.te. 

Several thin si1J.s and. discontinuous lenses of ultra
basic rocks were mapped vrithin the Flour de Lys gneisses 
of Fleur de · Lys map-rtrea. Thcse ultrabasic rock,s occur 
within a belt that exten1s southwostward from ultrabasic 
bodies previously mappcd near Fleur de Lys village. The 
largest méij)ped i~ 1958 is l½ miie~ north of what is 
locally kîo""m as Duck Island or Ai~base Lake. 'l'he ultra
basic ' bod:res may Wéœrant prospoc-cii:1g r·o:r· asbestes and 
chrorqiteo 

A prylimina:ry ma:9 of Fleur de Lys .map-a:rëa is being 
pr,epà.red, but a secon~ p~elimjna~y map of Baie Verte map
area. is not warranted bP-caus0 that part mappéd during 1958 
is underlain by gneis.ses of ~_he Fleur de ï.iys group. 

1 . 
p .M·.. BpiJ.:.cl: a seasonàl party chief · now on . the staff 

of University of ' 0-ttawa, commenced and completed _the 
geologica1 study and mapping of . D,e.er Lake ( 12 H W½) map-area. 
'I'he oldest rocks, P_r:ecambri.an gne:\.ssos-, occupy most of the 
north half . of the map.;.area. · • On ·the · wè,_st, sou th, arid south
e,ast these are overlain by . Cambriàn s_late_ and qué"..rtzite_. 
The Cambri~ ·ccrata are overlain.i, 'on the west · and ' south, by 
Ordovician liméstones which: in -cürn, ars overlain by 
Ordovician , shale, sandstone, anù conglomerateo ·" The latter 
outcrop throughout the western mergin of the map-area 
except that they are intruded) betwee_n Bonne Bay and North 
Arrn of Bay of Isl2.nds ., by ult.r·abasic a.np. asso.çiated 
intrusions. Except for Devon;ï..an , (?) granite· ·-southeast of 
Grand Lake, much of tte m2.!)-'."'af3,a· southeast of Big Bonne Bay 
Pondis under.lain by gcntJy in4incd sandstone, shale, and 
conglomerate of Missics~.ppi3n ··arid Penn::ylvanian age. 
Thes·e strata fo:cm a nor-':.hcP ste:r-ly-,_trènding basin. They are 
displaced by major faults that st.r~_ke. north-northeasterly 
through Grand Lélke • 
. ,.,.. 

GENERAL 

B.A. Latour continuel to collc:t data reauired to 
maintain an up-to-date e3tir::él.te of the · coa.l reserves of 
Canada. Visits for this purpose were made ~o all producing 
,coal mines of · soutL- ·· ::. '. Saskatchewan, Alberta, and south
eastern British Colun-' ia ? . . 

tFuller, J~O.~ Geology and Min2ral Deposits of the Fleur de 
Lys Area~ Geolo Surv,) NswfoUï.--;.dland , BuJ.l. 15 (1941). 
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C.H.R. Gauthier collected about 10 tons of material 
in Ontario and Quebec from which to prepare suites of rocks 
and minerals for sale t o the public. 

G. A. Gross continued his field studies of the îron 
deposits of Canada, spending most of the field season in 
southern Quebec and southern Ontario, between St. Urbain 
and extreme western OntarioG 

C.R. McLeod continued his investigation, commenced 
in 1957, of the heavy mineral content of sand and gravel 
deposits in the ri'Iaritime Provinces. About 35 beaches were 
sampled, mainly on the north, east, and south coasts of 
New Brunswick, and on the north coast of Nova Scotia. 
About 70 inland deposits were sampled. These were mainly 
eskers, kames, kame terraces, and flood plain deposits; 
and delta deposits along St. John River, Miramichi River 
and its tributaries, and in Annapolis Valley. 

R. Mulligan started a study of beryllium deposits 
of Canada, a project expected to culminate in an Economie 
Geology Series report for publication by the Geological 

.Survey. Although only part of the field season was avail
able for this project, an examination was made of the 
helvite deposit of the · Low Grade claims, Needlepoint 
IVIountain, near Cassiar, northwestern British Columbia; 
and of beryllium occurrences in extreme western Ontario, 
in the Nipigon-Beardmore district, near Mattawa, and 
near Renfrew. 

P.M. DuBois collected samples for palaeomagnetic 
laboratory studies. About half the 1958 field season was 
spent obtaining appropriate samples of Devonian, 
Pennsylvanian, and Triassic rocks of Gaspé, New Brunswick, 
and Nova Scotia. It is anticipated that palaeomagnetic 
data from these samples, when compared with similar data 
obtained in Great Britain, will give further information 
concerning cont i nent al drift. 

In addition, about six weeks were spent in western 
Ontario , including a brief excursion to Duluth in the 
United State s. Specimens were collected from various 
Proterozoic rocks including the Logan sills and Lower 
Keweenawan sediments near the Lakehead, Duluth gabbro near 
Duluth, and Keweenawan l avas north of Sault Ste. Marie. 
Palaeomagnetic measurements made on these samples appear 
t o have confirmed and supplemented our knowledge of the 
relative age s of various Keweenawan rocks as determined 
previously by classical geol ogical ~et hod s. For instance, 
palaeomagnetic data sugge st that the Duluth gabbro and 
Keweenawan lavas are of essentially the same age, whereas 
t he Logan s ills appear to be substantially older than the 
Duluth gabbro . 
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F.M. Vokes examined molybdenum deposits of western 
Quebec and eastern Ontario, of western Ontario near Sioux 
Lookout, and of British Columbia between Smithers and the 
49th Parallel. Mr. Vokes resigned in October, but it is 
expected that the 1958 field work, supple~ented by 
published and unpublished data, will permit him to prepare 
an Economie Geology Series report for publication by the 
Geological Survey. 

C.H. Smith, as part of his continuing study of the 
ultrabasic rocks of Canada, mad e a r2connaissance 
investigation of ult~abasic bodies of the Co~dillera between 
the 4-9th Parallel and Cl i nton Creek , Yukon, ·and of 
Northwest Territories. Sorne of these bodies contain 
asbestos, chromite, . or nickel o Appropriate sainples were 
obtained for office and laboratory investigations. 




