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Most of the' Geologma.l Survey staff a.nd funds were used for field
work required to map and otherwise study the geology of Canada; and £0r
office and laboratory research required to supplement and assemble the’
field data, to ensure that the results were of modern scientific standard,
and to make them available to the public, as appropriate maps and reports,
at the earliest pracncable da.te. .

By the end of the year geological maps, mainly on reconnaissance
scales, had been published for 36 per cent of Cahada; and field work, for
which maps had not been released, had been completed for another 5 per cent
or more. With so much of Canada still unmapped, ‘all pratticable effort
continued to be directed towards an early completion of a' teconnaissance
geological map of Canada. @ - - "'

A thivd ‘of the field parties,’ slightly more than a third of the
available field staff, ‘4nd half the field appropriation was devoted to reconn- -
aissance mapping of bed¥ock in virgin' terntory. The remaining field projects
were mainly detailed or’'special investigations aimed at'solving critical
geological problems or affording more direct assistance t6 mineral exploration.

Field work was completed, 'or nearly completed, on forty of the
seventy-six projects undertiken. The combined area of all projects completed
was about 77, 000 square miles, excluding airborne geophys:.t:al surveys,
geocherﬁ:.tal surveys, and miscéllantéous exploratory and spec:.al projects not
confined 3’ regular map-areas. OCne project, not yet completed, resulted
in a geological survey o£ an add:.tmnal 35 000 square rmles.

Twenty-ﬁve of the seventyfslx f1e1d parties were engaged in 4-mile
or less detailed mapping of bedrock and surficial deposits; 22 in 1-mile
mapping; and 29 were occupied by other projects, including airborne geophysical
surveys, geochemical surveys, mineral deposit and mineralogical studies),
stratigraphic palaeontology, water supply surveys, pa.la,eoma.gnetlc studies,
and dew,lled mapping.

The functional dlstrlbutmn of effort, by parties, was as follows:
bedrock mappmg, 43; surficial ma,ppmg, 8; ground-water surveys, 2;
geophysi¢s, '2; geochermstry, 3; bedrock strat:.graphy and" pa.la.eontology, 6;
mineral deposits and rmnera.logy, 6; and other, 6. '
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The geograp}ucal distribution of the partles was as follows.
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Information Circular No. 2, 1ssued by the Geological Survey in
January 1959, presented an account of the progress made on each of:these -
pro;ects, summarized some of the results, and contained information .-
congerning geologmal features 'or mineral occurrences that may be af
:meed;a.te or d1rect economJ.c 1nterest. g

}

Geologzca.l reconnaissance between Hudson Bay and Jameés Bay,

and the:Labrador Trough, was continued by Hehcopter—supported Operation -
Fort George; and, as a Fesult, a map of about 35, 000 square miles was -
published early(?) in 1959, As another step in the Survey's policy of develop-
ing efficient and rapid reconnaissance techniques best a.dapted 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 scale of 1 inch to

8 miles, and did so at a remarkably low cost, The experiment was thus.
. eminéntly successful 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 large individual
reconnaissance projects in 1958 was somewhat less 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
conductingpreliminary grouinid reconnaissance in Cordilleran areas to ensure
that anticipatdd major projects there be carried through at maximum efficiency.

WP X 1_"
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Thus, durmg the past field season, preliminary ground reconnaissance was
undertaken in northern British Columbia and west-central Yukon in preparation
for future helicopter-supported projects; prehm:.nary reconnaissance was
completed for Operation Pelly planned for 1959 in southeastern Yukon; and
caches of fuel and other items were, established for helicopter-supported
Cperation Coppermme in northern District of Mackenzie, and an aircraft-
supportgd reconnaissance of Banks and Victoria Islands in sttnct of

Franklin, both proposed for 1959. 2

- The aeromagnetic surveying of New Brunswick, Nova Scotia, and
Prmce Edward Island was completed. 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-
marine geology. :

The geochermca.l reconnalssance of mainland Nova Scotia, commenced
in 1956, was completed.

Seven graduate students were engaged as seasonal, party chiefs
on ﬁeld projects expected to provide doctorate theses; and the continuing staff
was supplemented by nine other seasonal party chiefs in order, mainly, to -
provide employment for promising geology students not otherwise occupied
during the 1958 field season. 23 12k s

In addition to research conducted in its own laboratories and offices,
which is mainly an extension of field investigations or in direct support of these,
the Survey helped to support basic research at Canadian universities through
gra.nts -in-aid from funds provided by Parliament and awarded on;the advice of
the National Advisory Committee on Research in the Geological Sc;ences. These
grants-m-ald totalled $50. 000 in 1958, an increase of $10, 000 over 1955, and
.were made to ten universities in support of twenty-five resea.rch projects.

. Three geologxsts, rec1p1ents of. Natmna,l Research Council post-
doctora.te fellowships, elected to pyrsye fundamental research in Survey lab-
oratories, and were provided wi a.ppropnate facilities, assistants, and
encouragement. o £

it E10quent testimony of the hlgh rega.rd in which the Survey s 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 Royal Society of Canada and the Geological
Association qf Canada in a Brief presented to the Prime Minister on 21
October 1958, °
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erld a.ct1v1t1es of the past were or may have been substanﬁal
factors in 1958 mineral explora.tlon.

. The Brock River Sheet (Map 1060A), issued in 1958 was in the lime -
hght of the Press in December. The area, to the southwest of Mistassini
‘Lake, was then the object 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.

. ,Kindle had mapped the southern part of the area in 1941 and G.C. Riley, who
wrote the descriptive notes, the northern part in 1952.

... Iron deposzts, located some 40 miles inland from Great Whale River,
-Quebec, .and lying in quartz-magnetite iron formations, were a focal pomt of
mineral exploration in 1958, K.E. Eade had found these in 1956 while in, the
field preparatory stage of Operdtion Fort George. The operation mapped the
formations in the 1957 field season. Eade does not know whether the present
activities which commenced with sta.klng early in 1957, resulted from his

. ;fmd:.ngs or not,: - s
pely b 'I‘he year 1 958 was the second year of exploration of iron depos:tts
on the gouth coast of Baffin Island, west of Ama.d_)ua.k the former H.B. Co, -
trading post. Present staking started early in 1957. In 1951 a.nd 1953 W.L.
Davison had-mapped quartz-magretite iron formations and paragne:.sses mth
irop concentrations in the area., R.G. Blackadar had reported these in
Toronto at the 1955 Annual Convention of the Prospectors and Developers
Association.. Previous to 1957 and thence on, many representatlves of -
exploration companies, incliding those currently engagéd in dnllmg, v131ted

Geological Survey of Canada offices for information on the u'on occurrences,.,

Staking resulted immediately after the publication early in 1958 in
the:G.5.C, Information Circular'No. 1 of the 1957 mapping by R.G. Blackadar
of massive magnetite and banded iron formatwn on the coast of Baffin Island
adjacent to northeastern Foxe Basin.

; Depos1ts of sulphides mapped by R.G. Blackadar in 1954 at. | i
Admiralty Inlet were geophysically surveyed in 1958 by a company that staked
the deposits in 1957 following publication of Blackadar!s results.

FIELD ACTIVITIES

The constant G.S5.C. research to improve its reconnaissance
mapping technique was carried on during the year and concrete results were
achieved,
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R. Thorsteinsson and E.T. Tozer carried out successfully
geo}ggmal reconnaissance mapping on Melville, Prince Patrick Islands
anil the Borden group of islands, using a light, fixed-wing aircraft for
traversing and other transportation requirements. 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 operation in
barren land without or with very rare lakes presents very, substantial
economies. gver other airborne operations in the region in wh1ch it was

tried.

. F. C. Ta.ylor mapped three 4-mile areas in the forested south-
.ea.stern part of the Mackenzie District, combining observations made by
standard cance parties with those made on traverse with a fixed-wing a.z.rcra.ft
equipped with floats. 'I‘h;l.s was an expenment in reconnaissance mapping in
forésted region. Some studies have been undertaken as to the possibility

of speedmg up reconnaissance mappmg in forested regions by tackling areas
in blocks in northweste;rn Ontario and in.the eastern part of the Grenville
province., Short field stud:es were thus made by Y.O. Fortier and G. M.
Wzright, and the la.tter has had a flight over the Grenville block in order to
assess the country from an operational point of view. For both above blocks
K.E. Eade compiled all types of information available, made preliminary
air photo studles, and made some recommendatmns as to modes of ma.pping.

: Opera.tlon Fort George -went on 1ts second helicopter-borne season
successfully, At the start of field operations, W.W. Heywood took command
from X.E. Eade who could not be in the field for part of the.summer.

For complete list of field projects, see G.S. C. Informat:ton k]
Circular No, 2.

' " OFFICE ACTIVITIES
YELLOWKNIFE OFFICE =
J.C. McGliynn - Resident Geologist

The amount of ° mining act1v1ty in the Territories during the summer
of 1958 was considerably less than in prevmus years., There has been,
therefore, a parallel decrease in activity in the Yellowknife office of the
Resident Geologist.” Theé following figures and comments outline the work
of the Resident Geolog1st for thevpast year.

" In 1958, $125 00 worth of maps a.nd reports were sold from the
Yellowknife office. A hreak down of this flgure, show that 145 coloured maps,
115 preliminary papers, 31 memoirs, and 7 geophysical papers were sold.

Durmg this calendar year there were a.pproxlmately four hundred
v1s1tors to the Yellowknife office. A visitors book is not kept because 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
mineral exploration and development in the Territories for thfa monthly
reports ta Ottawa, .and to be used in the revision of tf}e'mem01r o_f t?;e .
Mineral Industry of the District of MacKenzie (mem01r_261). This information
is gathered from conversations with exploration geologists, prospectors,
and by making property examinations. ‘

: During the past summer fourteen property examinations were
made. ‘Many of these trips were completed in one day, but several 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 shquld be prospectgd,
the value of individual mineral showings in the general region and examination
. .of showings held by individual prospectors with advice as to what work to do,
or not.to do, to develop these showings.  Manhy minéral identifications are

made in the year for prospectors and a litdited number of samples are sent
.to Ottawa for spectrographic analysis. ‘During the past year four samples
were forwarded to Ottawa for spectrégraphic analysis‘and four mineral
specimens were.sent for mineral identification. ‘An unknown number of’.
mineral identifications were made in the Yellowknife office. Related to the
efforts 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 appropriate films to be brought in at the proper time, etc., .
Mineral collections used in the course are also examined each yedr by the
Resident Geologist, and losses from previous courses are replaced from
Survey collections., - - IR - ‘ s o

A number of services are offered to the mining exploration industry
by the Survey's Yellowknife office. The most important function of the
Resident Geologist in this respect is as a source 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
mineral 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 concerned with more general. .
information such as mining costs in various areas, transportation, o
facilities and costs, brief reviews of mining activity in the area etc.’ Practical
assistance and advice concerning hiring of men locally, personal 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 summeér. g, v

Periodically company geologists desire 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 compardies.
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These thin sections are usually of interesting rock types and since they
remain the property of the Geological Survey form a useful indexed
- collection for the Yellowknife ofﬁce. -

Penodlca.lly minor assistance is given to mdnndua.ls doing
geological research in the Territories. Cffice assistance usually consists of
descriptions or opinions concerning the regional geology, and practical '
advice concermng h1r1ng of the personnel, and borrow1ng of equipment,

Some assistance is given to field personnel of the Geologlca.l Survey
during the summer months. Ofﬁce space and storage space is found here for
their use and a sort of expediting service is available during the summer
when they are in the bush. Cooperation between this office and other *
government departments in the area is complete and consists usually of
advice or information concerning mining activity in the area. All geological
reports which are turned into Northern Affairs for assessment work are
exdmined by the Resident Geologist, and recommendations made about the
acceptability of the work., During the past year thirteen such reports were
exammed

Durmg the pa.st two years some time was cpent by the Resident”
Geologist in a study of the Regional Geology o 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, ‘Several rev1s1ons of the regzona.l geology
have been proposed as a result of this work. :

PUBLICATIONS IN SCIENTIFIC AND' TECHNICAL JOURNALS

Blackadar. R.G.: Patterns Resulting from Glacier Movements North of Foxe
Basin, N,W. 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 Hehcopter in New Quebec; Can.,

o g Min, Jour., April, 1958, pp. 118-121,

Fortier,:Y.0;: Cld and New Ways in Arctic Geology, Can; Geog. Jour., )
57-3, pp. 86-91. o A

Tremblay, L.P.: Geology and Uranium Deposits of Beaverlodge Region, Sask. ;

e e Proceedings of the 2nd'Int. Conf. on the Peaceful Use of Atomic
Energy, Geneva, Sept. 1958;

Seventh ‘Annual Report-of-the National Advisory Committee on Research in -
the Geological Sciences 1957-1958 mcludlng survey of current
research in the geolog:.ca.l sciences in Canada. ;

UNPUBLISHED LECTURES

X.E. Eade in March, 1958, at the Toronto Convention of the
Prospectors and Developers ‘Association gave a talk on "Geologmal Reconnaissance
- by Helicopter in New Quebec'', which was subsequently published in the Can. Min,
Jour., R.G. Blackadar addressed the Toronto erld Naturalist Club in Apr11
on '"Natural History of the North',
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R. Thorstems son read before the American Society of Photo-
grammetry at its ‘annual meeting held in March in W ashington a paper entitled
"Photogeology in the Canadian Arctic Isla.nds“

R. Thorsteinsson spent one week (officeal leave but no expenses
paid) at' Dartmouth College where he gave the following five lectures:

1. Stratigraphy and structure of the Palaeozoic in the Queen Elizabeth
Islands.,

2, Stratigraphy and Structure of the Mesozoic in'the Queen Ehzabeth

Islands.

Uncompressed graptolites on Cernwallis Island.

Surficial features related to permafrost on Cornwallis Island.

Travels of the G.S.C. m the Queen Elizabeth Islands.

s

G M. Wright lectured on Northern Operations of the G.S. C. at
Defence Research Board in March. .

Y.O. Fortier lectured in January at McGill Montreal, Laval
Universii;ies and at Ecole.Polytec!mique on the G.S.C. and the Arctic,

P. Harker (and R. 'I‘horstemsson) presented at the G.S.A. 1958
nnua.l meetmg in St. Liouis a paper on '"Arctic Permian Faunas'',

J.V. Ross and J.C. McGlynn presented at the C,I,M,M, Annual
Meeting in Vancouver a paper on problems of correlation in the Precambrian
of the Mackenzie District,

R. Kretz presented at the G.S.A. 1958 annual meeﬁ:ng in St. Louis
a paper on Distribution of elemerits among coexisting garnet, biotite, and - ..«
hornblende in Grenville gneisses from Quebec. ‘

COMMITTEES AND SOCIETIES  ° ' .=

Cf special interest to the Preca.mbnan Division was the formation
of a sub-committee on Absolute Age Determination w1thm the new Committee
on Isotopic Geology.

.. !Besiliés the listed field projects, there is a w1de 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 derive from the special gqualifications some officers have
obtained as staff members or from desire for professional fulfilment by
individual scientist or group of scientists,

Contact with the public consists, besides the official G.S.C.
pubhca.tmns, listed elsewhere, of papers published in periodicals and talks
given at scientific meetings and at universities, also listed elsewhere, -
unrecorded and numerous mtervxews, answers to letters of enqmmes, ) :
preparation of exhibits (Bruxelles, Prospectors and Developers, Museum Hall,
Lpgan Hall), group collaboration (Glacial Map of Cana.da. Atlas of Canada, .

G.S5.A. Map of North America).
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Field preparations always entail accrued regponsibilities from
some staff members for projects to be carried by seasonal employees. Such
projects amounted to 7 this year and necessitated the help of X.E. Eade, Si
Duffell, W.W. Heywood, L.P. Tremblay, and J.A. Fraser. Besides these
and other chores, Eade served a second year on the Equ1pment CommJ.ttee.

$ .IsF Henderson was Chairman on the Comm:.ttee on Geolog:.cal

Research of the C.I1.M.M, and of the Committee of Barlow Memorial Medal of

the C,I.M;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 féw availed themselves of the chance or did have the opportunity of
attending technical conventions and meetings! However the division sta.ff
emdenced its professional mterests in many other ways:

a. Half the staff belong to evening geologlcal discussion groups.

b. one officer, in 1957-58, and two in 1958-59, took courses-in scientific -
Russian reading as sponsored by the department.

c. all officers attended tWwo divisional seminars, which; serve as a clearing
house for ideas on geological, opera.txona.l staff matters.

d. most officers listen to, and some give, technical papers given every
second week at the Logan Club, and most beloug to g\e Professiondl N
Institute geologists group, which is informally regarded by the Geologzca.l
Survey administration as the mouthpiece of the staff,

DIVISiONAL‘MEmé—RSfHP’ IN SCCIETIES AND ATTENDANCE AT MEE TINGS

CIMM - GAC GSA RCGS AINA RSC M.A.C OTHERS

Baragar, W.R.A. s K3

Bell, C.XK. Cttawa Br. + + Geoch. S.
Blackadar, R.G. - ° = g . ' + o ‘
Christie, R.L. - : : SR +

Davison, W.L. Nil . - S bR C

Duffell, S. + 4 + + -

Eade, K.E, + Jr, + . + PDA
Fahrig, W.F. Nil ‘ - F e o

Fortier, Y.O. + - La o+ £ o g ey g ' 9
Frarey, M.J. .Ottawa Br, S S
Fraser, J.A. i

Henderson, J.F. . -+ .+ + - AR " PDA

Heywood, W.W, o+ Jr, i s cre g b ‘ ' :

Jackson, G.D. + Jr. TR

Xretz, R. +

McGlynn, J.C.: . 4 .- — ST ' Alta & NW_Ch

Quinn, H.A. - =+ + + 3 : i Merce
R.oa.ch, R.A. . : g IR i g [ESESEES e s e
Taylor, F.C. +

Thorsteinsson, R. . 4 + P.S.A.,A.S.P,
Tremblay, L.P.Ottawa Br. + cn T e
Wright, G. M. n +

Note - underline indicates attendance at meeting and double
underline attendance but not member,
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PERSONNEL

Jiaor ME,

“C.H. Stockwell was s transferred on April 1, from Chief of the Preca.mbrla.n
anlsmn to Chlef of Special Projects, a new G.5.C. post. ‘

Y.0. Fortier was promoted by competition on Apnl 1, to Chief of the
Precambrian Division from Head of Arctic Islands Section, ‘a function that
) w111 not be d;scharged by a new head for the time being.

'8, Duffell’ was reclassified on A.pnl 1 to Head of the Eastern Sh1e1d
Section, ? position in which he prevxously acted as G4.

% Wright was declared in December the successful candidate in the
competition for Head of the Western Shield Section,

R. Kretz joiped the staﬁ in June as G2. ‘ e
G.D, Jackson joined the stafi in June as T.O. 3, filling a G2 pos:.tmn, ‘pending
Lis obtainment of the Ph.D. degree,

J.C. McGlynn is sp@nd.mg a fifth year as Yellowknife Resident Geologist.
.Canvassing of the staff to obtain repla.cement failed to attract the proper
humber of candidates.

R.L. Christie, T.C. 3, had his Ph,D. thesis accepted at the University
of Toronto and defended it successfully;m December, He is tackling the -
. last Hurdle, the Senate Oral, on January 5th, 1959.

W,R.A. Baragar, T.C. 3, Jhas polished a draft of his Ph,D, thesis and
fofwarded it in December to Columbia Uiiiversity.

W:W. Heywood, T.C. 3, a veteran of G,.S.C, helicopter 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 Um.vers:.ty of
Washington.

D.J. Jackson, T.C. 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.C. 3, completed his Ph.D, thesis ared in
a second field season., He is spending the winter at.the G.S.C. and hopes to
present his thesis at Queen's University at an early.date.

J.A. Donaldson, seasonal T.C. 3, and post graduate at.John Hopkms
* University; 4lso completed his Ph.D. thesis area in a second f:.eld season,
e hope's to present his thesis in the Spring of '59,

H. Williams, seasonal T.O. 3, and post graduate at Umvers:.ty of Toronto,
- commenced the mapping of a thesis area. :

Diiond it
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X.L. Currie, seasonal T.C. 3, who probably will obtain his Ph.D. in
1959 from the University of Chicago, was a2 member of Operation Fort
George.

S.H. Kranck, seasonal T.O. 3, who probably will obtain his Ph.D. in 1959
from M.1. T., was with R.G. Blackadar on southern Baffin Island.

J.V. Ross, E H. Chown, L. K1rwan, and R. Lawrence, seasonal T.O.'s were
put.in-charge of field projects, in a supplementary field programme that was
authorized to provide summer employment for further students..i: -

(20
b4

POST PRECAMBRIAN DIVISION

Lo, Weeks, Chiof

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
paxties; in two outside offices; and in two laboratories. Nine officers
were assigned to office or supervisory duties.

FIELD ACTIVITIES

The ibllowing are the field projects carried on by this Division
in;1958, classified by provinces. oo

YUXCN

L.H. Green commenced the reconnaissance of a block of 4-mile
areas in the Yukon, comprising Larsen Creek, Dawson, Ogilvie River, and
Hart River areas in preparation for an anticipated helicopter assisted
Operation Cgilvie about 1960. Some reconnaissance was done in all of the
above mentioned map-~areas except Larsen Creek.-.As a result of this work
the area for Operation 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 reconnaissance
prehmznary to a proposed helicopter supported Cpera.non Pelly, to be
carried outin 1959, The area under investigation comprises Quiet Lake,
Finlayson River, Sheldon Lake, Tay River, and the north half of Wolf Lake
map-areas. The field organization was composed of an eleven man party,
comprising four traversing units, which worked with a Piper Super Cub on
floats. Reconnaissance was not completed, and the Operation will either be
enlarged in 1959 or postponed until 1960. In addition to the above mentioned
reconnaissance work, 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, which was’ nomi‘nal_ly_commenced. in 1957.
The area is underlain by tightly folded sedimentary strata and includes
both sides of the Rocky Mountain Trench. It is anticipated that the
_reconnaissance of these two areas will lead to a helicopter assisted Bk
"Operation in two or three years time, Unforeseen circumstances prevented
the completion of the Cry Lake area, to the immediate west of the Kecluka:
area, and part of Operation Stikine (1956). About three weeks work remain
in the Cry Lake area.

E.F. Roots tompleted-the clean-up of unmapped gaps in 3owser
Lake, Spatsizi, and Dease Lake areas, part of Cperation Stikine (1956).
Other parts of Cperation Stikine are being cleaned up by J.G. Souther and
H. Gabrielse.

J.G. Souther cleaned up unmapped gaps in the Iskut River map-
area, part of Operation Stikine (1556). 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 these map-areas is underlain by Coast Range granitic.
intrusions, and the eastern part underlain by Permian Triassic and Juragsic
sedimentary and volcanic rocks. Molybdenite is a possible economic:; . -
mineral of the area.

E.W. Tipper continued the 4-mile mapping of the Quesael
area, commenced in 1957, The area is now ninety per cent completed.
H.V¥. Little commenced the revision of the geology of the west .:
half of the Kettle River 4-mile map-area. The geology of this area was
originally, but incompletely done in the 20's and 30'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
Shuswap complex and Shuswap group.

K.k, Bostock commenced the 4-mile mapping of the Squamish
area. Field work was seriously hampered by restrictions arising from
forest fire hazard and restrictions concerning entry into the area of metro-
politan Vancouver water supply. In spite of this however much of the shore-
line and some interior work was completed, :

J.G. Fyles completed the study of the surficial geology of a
coastal strip on Vancouver Island on.the scale of one mile to the inch °
between latitude 43° and 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.
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ALBERTA

At the request of the National Parks Branch, E.F. Roots examined
the Athabasca Glacier between Banff and Jasper with the object of determining
whether it was still safe to permit snowmobzles to carry tourists across the
Glacier.

SASKATCHEWAN

E. Hall commenced a reconnaissance survey of the ground-water
resources of the Souris River Basin, an area of about 12, 000 square miles
compnsmg ‘much of Saskatchewan lying south and east of R.eglna.. Preliminary
work indicates that the height of the water table, as measured in bedrock wells,
is now about the same as it was in 1935 when a well mventory was last ca.rned
out in this area.. :

> :-J.8. Scott commenced the study of the surficial geology of. the
Elbow, Hawarden, and Cutlock 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. ' &

piie . ONTARIO

‘N.R. Gadd continued his investigation of geological matters

: pertaining to the safe, economical, and otherwise satisfactory disposal of
radioactive waste materials from the Chalk River plant of Atomic Energy of
Canada Limited. A map and report is being prepared for submission to this
Crown company. * This Fall some time was, however, allotted to contmumg

the study of the surficial geology of the Ottawa area, commenced in 1956 but
side ~tracked mainly through the higher priority of the Chalk River project.
Two assistants were able to work on the Cttawa district, one studying the
thickness of drift in the Ottawa area, and the other the ground-water resources.

o " E.B. Owen continued on loan to the St. Lawrence Seawa.y Authority,
and devoted his time to the study of engineering geological problems connected
w1th the Seaway. ,

E. Mirynech commenced the study of the surficial geology of the
Trenton and Presqu'ile 1 ~-mile map-areas, adjacent to Lake Ontario. This
project'is a Geological Survey contribution to cooperative studies of the Lake
Ontario Basin bemg sponsored by the Great Lakes Geophysical Re search Group.
The western half of the map- areas was completed in 1958,

CNTARIC AND QUEBEC

J. Terasmae spent most of the 1958 field season 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 rela.ted construction, :
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QUEBEC

. E.I.X. Pollitt continued the investigation of the ground-water
resources of that part of the Lachine map-area 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.

NEW BRUNSWICK
© ol =1

: ri A. Lee continued the study of- the surficial geology of the
Saint 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 geology and soils purposes, should be of
pa.rt:.cula.r scientific interest inasmuch as the Saint John River Va.lley presents
a unique opportunity to study the surficial record in a Valley crossing the
Appalachlan)Mountams ‘and trendmg paraliel to the direction of ice retreat.

I‘ D, Anderson c0mp1eted the mapping of the B:.g Bald Mountaxn
1-mile quadrangle, commenced in 1956.. Work was carried out also on the
Nepisiguit Lakes, Riley Broogk-and Serpentine Lake 1-mile map-areas. Field
work within these map-areas was commenced by B.R. Rose in 1935 and
continued in 1936-37-38. Dr., Rose subsequently died before submitting a map
or report on these areas. Field work in 1958 was an attempt to recover some
value from this work done in the 30's. Dr. Rose's notes were first plotted
during the past winter, and field work was so arranged to check and
complement his work., Two of the three areas were completed and one requires
a little more work. 58

1

-

W.H. Poole completed the mappmg of the Napadogan l-mile map-
area, commenced in 1957, This is part of the belt in New Brunswick of early
Palaeozoic, rocks intruded by igneous rocks, and in which ore deposits have
recently been found. ' 4

TNt Toheton setameticed ths geological mapping of the St.
Leonard 4~mile maprarea. About one half of the area was completed in 1958.
Geologically this area is underlain by early Palaeozoic rocks that 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 metals. Itis thought
that further study mght poss1b1y produce evidence to the contrary.

E D. Kmdle completed the east half of the Waterford l-m:v.le
map-area commenced in 1957, The Fundy National Park lies mainly within
the east half of the Waterford area, 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 mineral belt in New Brunswick.

NOVA SCCTIA

W. G Smitheringale completed the geological mapping of the
Nictaux and Torbrook half-quadrangles, Mapping was done on the scale 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 may
give further information on the relationships being sought. T

1. Mi Stevenson completed the rmapping of the Chedabucto Bay
l-mile map~area at the eastern end of the Nova Sc¢otia Mainland., Disseminated
tungsten minerals occur in the Meguma quartzites. of this area, and manganese
garnets are known and may occur in commercial quantzt:.es.

G.A. Collins commenced and completed 1-mile mapping of the
Arichat half-quadrangle. This area, in which no work had been done since.
the 1870's, is completely surrounded by modern geological mapping. Coal,
gypsum, limestone, mangane se, and salt sprmgs are known.in the area.

;'in:

D.G. Xelley commenced the study and 1-mile rna.pping of the
St. Ann's 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 séa
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 Islanms been covered under this project.

NEWFCUNDLAND

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 gravel deposits, and in thelr efforts to obtain shale -free gravels from
known gravel deposits,

G.C. Riley completed the mapping on-a sca.le of four miles to

~ the inch of the Burgeo-Ramae area on the south coast of the Island. Part of
the area, in which tungsten depos1ts are known, was ma.pped on as cale of

- one inch to the ‘mile.

E R W. Neale completed the one mile to the mch mapping of the
Bale Verte and Fleur de Lys map-areas, on the northern side of the Peninsula
between White 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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, ..M. Baird commenced and completed the geological mapping
of the Deer Lake four-mile quadrangle. The geology of the area is one of the
most diversified to be encountered in Newfoundland, extending from .
Precambrian rocks similar in many respects to the Grenville, to Pennsylvanian
coal-bearing beds. - It is expected that many geological relationships will be
cla.rifri.ed bd_y this study.

SRS

' CFFICE AND‘SUPERVISORY ACTIVITIES

s H.S. Bostock carried out a supervisory trip in the Cordillera.n_
regitn, visiting 8 field partfes, During most of this trip he was accompanied
by J.ivi. Harrison, Director of the Geological Survey.

s 1 : s . -k =3

w

s

‘V.X. 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 Edward Island project.

: B.G. Craig paid an advisory visit to a surficial geology party and
a ground-water party in Saskatchewan. : . 5

J.E. Muller was employed throughout most of the calendar year
as liaison officer between the Geological Survey and those responsible for
construction of the new Geological Survey building.

i - ‘Five officers not mentioned elsewhere in this repoxrt, carried on
office duties relating to the productien of publications resulting from previously
completed field work. They-are: C.L. Hughes, S.E. Jenness, G.B. Leech,
W.D. McCartney and A, M. Stalker. E -

The Post Precambrian Division is responsible for two outside
offices of the Geological Survey of Canada, both in the Cordilleran district.

' BRITISH COLUMBIA CFFICE
, The British Columbia office, at Vancouver; is under the charge
of J.E. Armstrong. Cne other geologist, E.C, Halstead, a ground-water
specialist, and a clerical staff of two, complete the personnel. A complete
stock of Geological Survey publications relating to British Columbia,
topographic maps, and British Columbia Department of Mines publications is
maintained-for the use of the public. ‘A number of small short-term field
projects are carried out each yeas by Lol gevlogists, mainly at the request of
other Government Departments. Included in these are a-number of engineering
geology reports on dam and power sites along the Columbia River. In 1958
there were 8,039 visitors registered at the British Columbia office, and 17, 705
" publications of various kinds were distributed.
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WHITEHCRSE 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 mineral resources are held by the Federal Government.

In regard to northern British Columbia, the resident geologistis mainly a
source of available information. The resident geologist observes and reports
on the doings of various prospecting companies and individuals within the Yukon
Territory and acts in an advisory capacity when called upon. A stock of
publications relating to Yukon and northern British Columbia is kept available
for the public. In addition to the resident geologist there is a clerical staff of
one. In 1958 there were 1," 227 registered visitors at the Whitehorse office,
and 2, 913 publications were distributed.

LABORATCRY ACTIVITIES

SEDIMENTOLOGY LABORATCRY

The Sedimentology Laboratory is set up for the purpose of
carrying out any physical tests, and some chemical tests on sedimentary
rocks or the materials of which they ate composed. Although it is principally
used by geologists of the Pleistocene Section, it is also used by geologists in -
all Divisions of.the Geological Survey. The Laboratory is run by a technician,
with a temporary assistant. In 1958, 153 mechanical analyses of sedine nts
were made, 60 of which were sieve ana.lyses and 93 were complete sieve and
pipette analyses. A considerable increase in. output has taken place in the
latter half of the year, and this reflects a considerable 1mprovement in
procedures and equipment. The accelerated output, however, has in its turn
increased the demand for analyses. In addition to the physical analyses
performed by the laboratory staff, the facilities of the laboratory had been used
used freely by Survey Geologists in preparations of samples for further
chemical, palaeontological and palynological treatment.

PALYNCLCGICAL LABORATCRYJ.

The Palynological laboratory was established 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 separating 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 Aebestos 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., Report 11,

Jenness, S.E. (1958): Geology of the Newman Sound map-area, North-
eastern Newfoundla.nd Geol. Surv. Nfld., Report 12.

Kelley, D.G. (1958); ansxssmpplan Stratigraphy and Petroleum
 Possibilities of Central Cape Breton Island, NovaScotia; :

, . Trans. Can. Inst, Mining Met., Vol. LXI, pp. 175-185.
:"Leech C fB See vlanless, R. K.

I\/uller, s (1958): Tectonics of the Shakwak I,;meament, Southwest Yukon
., .. .and Eastern Alaska; Geol. Soc. Amer., Bull., Vol 69, No. ¥2;.,
= "Pt. 2, pp., 16-19, , ¥
Pollitt, E.I, K, (1958); Status of Ground-water Studies in Canada; Trans.
ROY. SOCa Cano' VO].. 51 Qer- 3' Sec. 4 J'Clne 1957

Skinner, Ralph. See Smith, C.H.

Smith, C.H. and Skinner, Ralph (1958); Geology of the Bathurst-Newcastle
Mineral Dzstncf,, New Brunswick; Trans. Can. Inst, Mining
Met., Vol. LXI, pp, 78-83.

sl

Stalker, A.M. (1958): The Kipp Section; Jour, Alta. Soc. Pet. Geol.. Vol.
. VI, No. 9, pp._zz9 232| N ) e

Térasmae, J., and Cra1g, B.G. (1958): Discovery of fossil Ceratophyllum
" °  demersum L. in Northwest Territories, Canada; Can, Jour,

Botany, Vol. 36, pPp. 567-569.

' Terasmae, 5, (1953) N’ncrofora.mmfera from Pleistocene Depos1ts, Prince
’ '" Edward Island, Canada; Mlcropalae.ontology. Vol. IV, No. 4, pp.
429-430. !

Wanless, R.X, and Leech, G.B. (1958): Lead Isotope Studies of Sullivan
Mine and Other Deposits in East {ootenay District, Southeastern
British Columbia; Trans, Am. Geophys. Union, Vol. 39, No. 3,
p. 535. e

Weeks, L.J. (1958) The Proterozoic of Eastern Canadian Appalachia;

Roy. 'Soc. Can., Special Pub No, 2, 1957, p. 141-149,
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FUELS AND STRATIGRAPHIC EOLOGY DIVISION

INTRCDUCTION

" The pr1nc1pal work of the division is to determme the succesBsion,
age, 11tholog1c character, structure, and correlation of the sedimentary formations
in Canada; tc map the surface and subsurface Jdistribution of these
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3 These represent about 1.8 million feet of drilling and total 800 wells as
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formations in specified areas; and to carry forward studies : in the petrography

. -and’ palynology of coa.l seams.

g oEeS s o Al this work has resea.rch as its basic purpose and it is this

research that produces data and information necessary in the ‘exploration for
the fossil fuels (o0il, gas and coal) and in the evaluation of the general
mlneral potentla,ht:.e., of a given region.

b

To fa.cﬂitate tlus work the dz.vxsmn is const:.tuted as, follows' i’y
FEERN] il
: +*+~ (a) Geology of Fuels Section
(b) Stratigraphic Palaeontology Section
(c) Coal Research Section (Sydney, N.S.) .
(d) Western Cil and Gas Office (Calgary, Alta,)

i s
LELR

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, conmstitution, age, correlation, environment of
deposition, and structure of these strata will help in the sea.rch for additional
reserves.

’ _ GENERAL -

A total of 189, 909 rock samples from wells drilled for 011 and
gas were recewed at Ottawa and prepared for microscopic exarmnatton. e
follows: Alberta 415; COntario 375; Quebec 5; New Brunswick 2; and Prince
Edward Island 3,

Acknowledgment is made to-the £olldwi-hg persons and organizations
through whose cooperation information and samples were received: W.A.
Roliff, Imperial Oil Limited for samples and general information on exploratory

‘activities in Eastern Canada; A.R. Crozier, Chairman and W.D. Bntta.m,

Chief Inspector, Ontario Fuel Board for drillérs logs and for samples of

wells drilled in Cntario; B, Graham Rogers, Chief Cfficer - Geological,
Department of Industry and Natural Resources, Charlottetown, for information
recording drilling on P.E.I.; Oil and Gas' Conservation Board, Province of
Alberta, for periodic drilling reports, interim reports and electric logs,

and for saimples of wells drilled in Alberta; Pefroleum and Natural Gas Branch,

‘Department of Mines, Victoria, B.C. for well samples and for interim reports

and maps dealing with exploratory activity; Petroleum and Natural Gas Branch,
Department of Mineral Resources, Regina, for reports on drilling and production,
for information on-field boundaries, and for well samples; Department of
Mines-and Natural Resources, Winnipeg, Manitoba for dnllmg reports and

well samples; Paul Payette for samples of wells drilled in Quebec; and to

officers of numerous oil companies for much useful mforma.tlon on oil. and

gas act1v1t1es in many parts of Canada.

. The services-of the division at Cttawa were extended to visiting
geologlsts and palaeontologists of several operating oil companies who examined
well samples and fossils made available to them. Companies represented include
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Imperial Oil Limited, The California Standard Company, Shell Cil_ Co;np'any
Limited, Dome Exploration (Western) Limited, Canadian Husky Cil .le_lted,
Mobil Cil of Canada Limited, Texaco Exploration Company, Tl?e Chio .011 .
Company, Britalta Petroleums Limited, Felmont Cil Corpqratlpn, Triad Gil
Campany, Limited, Amerada Petroleum Corporation, Placid Oil C-orr’xpany,
Blue Water Cil and Gas Limited, British American Cil Company Limited,

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 t'he
Royal (Borden) Commission on Energy at the request of the Comimission.

FIELD ACTIVITIES

. ., GENERAL

B.A. Latour continued the work of collecting data necessary for

. estimating the coal reserves of Canada, Mines and prospects in Western

L

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
autborities of the adjoining States in the Great Lakes region tc obtain information
on deep well drilling as an aid to regional correlation throughoiit this area.

'GEOLCGY OF FUELS SECTICN

£ " § . D.K. Norris commenced and completed mapping of the Carbondale
area, Alberta (82G 8W1/2) on scale of 1 inch to:1 mile. The southern part of
the map-area-is occupied by the Lewis thrust sheet above which Proterozoic and
Lower Palaeozoic rocks are exposed. The northern part is underlain by
Mesozoic and late Paldeozoic rocks. The stratigraphy of all these formations
has been described and correlations established with adjacent regions,
Interpretations of the structure suggest that structures within the Palaeozoic
rocks, such as the gas-bearing Savana creek structure to the north and the’
Waterton - Castle River structure to the east, trend southerly and may extend
beneath the Lewis thrust sheet. : '

ke, > R.A. Price commenced work in the Fernie east half area, British
Columbia and Alberta (82G E1/2), mapping on a scale of 1 inch to 4 miles, the
parts of-the area not previously mapped on one inch to one mile (approximately
half), Stratigraphic data on formations ranging in age from the Proterozoic
Waterton formation to the Tertiary Xishenehn formation was obtained, of which
that on the Devonian and Mississippian 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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of deformation occur. the older mvolvmg much thrusting and folding, dunng
which the Lewis thrust sheet was displaced easterly an estimated 25 miles,
and a younger phase of normal faulting, during which displacement on the
Flathead fault totalling 23, 000 feet, was accompanied by the deposition of
the Tetnary Kishenehn formation.

DR e

-s+.  E.W. Mountjoy completed mapping of the Miette map=-area,
Alberta (83F4) on scale:of one inch to one mile. The western part of the .-
mapearea embraces several ranges of the Rocky mountains in which Palaeozoic
rocks are exposed. .Much detail on the nature and variations of the rocks:
comprising the Devonian and Mississippian system and on a pre -];evqman
unconformity was obtained. In the eastern; foothills part of the map-area,
stratigraphic studies of the lower Cretaceous, non-marine, formations were
carried out in collaboration with D.C. McGregor: Structural features
peculiar to the Proterozoic.strata of this and adjacent areas were obtained and _.
their relationship to structures in the overlying Mesozoic rocks studied o
which will materially assist in the interpretation of the sub-surface structures. .
of adjoinihg foothills regions.

E.R. Pelletier, with the collaboration of W.B. Brady, commenced
and completed mapping of the Tetsa River map-area, British Columbia, (94i9)
on scale of one inch to one mile., This area spans the foothills belt from the
plains in the northeast corner to the Rocky Maountains in the southwest. Within
it, close folds repeat lower Cretaceous, Triassic, and Mississippian strata,
permitting examination of several stratigraphic 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. Interpretatmn of
the surface folds may reveal potential oil and gas bearing structures in older
formations also known to be. productlve ‘on the plains,

D. F. Stott commenced stra.twra.plnc studies 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 region is
unmapped and reconnaissance mapping reveals the general distribution and
structure of these groups and adjacent formations. Recognition and
correlation of several subdivisions of these groups, studied in previous work
on the upper Cretaceous Alberta group, indicated 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, | o S S

. . . STRATIGRAPHIC PALAENTCLCGY SECTION  .r 1o
i . . i ) Cemae T I
H. Frebold: Stratigraphic investigation of the Jurassic system
of the Nelson - 8almo - Lilloett - Tyaughton Lake - Minto Mines - Ashcroft
areas of British Columbia and the Miette - Cadomin areas of Alberta.

T.E. Bolton: Straugraphlcal and pa.laeontolog:.cal study of the Upper
Crdovician and Silurian strata of western half of Anticosti Island. Two complete
North-South stratigraphic sections were measured and in addition the Ellis Ba.y
formation (top of the Ordovician) was examined in great deta.ll Studies of ‘

) R
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surficial deposits have indicated a Post-glacial marine qverlap to a depth
of only 250 feet rather than complete submersion of the island.

~-  J.A. Jeletzky: Northeastern Richardson Mountains, N.¥.T. and

Yukon. An‘essentially complete sequence of Lower Cretaceous rocks, some
5, 000! thick and fossiliferous throughout was found on the eastern flanks and
studied in detail. Some 3, 000' of fossiliferous Jurassic and 900! of fossiliferous
Permian rocks wére located on the Porcupiné tiver between Bell’ and Drift-
wood rivers," ifi area’formerly believed underlain by Cretaceous strata. Several
thousdnd feet of Creticeous and ? older Mesozoic rocks were examined around
the junction of the Porcupine and East Porcupine rivers (Eagle Plains). I:.ate
Lower Cretaceous ammonites were discovered for the first time in the middle
part'of this sequence. S5 g 4 :

D.C. McGregor: -Lower Cretaceous Palaevbotanical Studies in
thé Central Alberta foothills,  Plant collections from the Nikanassin and Luscar
formations in areas previosly not collected.’ Extension northward’of flora
assemblage previously reported upon by W.A. Bell, : % el A

E.T. Tozer: Stratigraphic reconnaissance western Queen
KE'liz‘a‘.B’éth Islands, Arctic, 8, VR : .

R

CFFICE ACTIVITIES

GENERAL

) B. MacLean tontinués to be engaged in assembling information on
current 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, pipe lines and refineries in the four western provinces. In
addition, he prepared a réport on Oil and Gas Developments in Canada - 1957,
‘that was published in American Institute of Mining, Metallurgical and Petroleum

Engineers, Vol. 12, pp. 515-534, '~ ~

e R.D. Howie continued the work of collecting, assembling and -
studying all available current information on drilling and exploration for oil
and gas in the Maritime Provinces of Canada. In addition he carried on
microscopic examination of ¢ores and’cuttings resulting'from drillisig in this
region and prepared maps dnd reports embodying the results of this work,

L

B.V. Sanford and R.G. Quillian prepared a paper describing the
stratigraphy and structure of the Acton Gas Field in Ontaric for publication in
the Fourth Annual Report of the Ontario Fuel Board., This field is of special
interest and importance in that it represents a new productive zone in the
Crdovician succession in southwestern Cntario and this opens further possibilities
of production from these rocks throughout a wide area. These geologists also
submitted for publication Paper 58-11 (P.$. Map 30-1958) Sub-surface Stratigraphy
-“of Upper Cambrian Rocks in Southwestern Ontario. It-includes contours on the
‘Precambrian surface and isopach and distribution maps of the several lithologic
units of the Upper Cambrian. It'is the first report of its type on this region and
will be an invaluable aid to future exploration for gds and oil in these rocks which
lie more than 3, 000 feet below the surface,
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kit " GECLGCGY OF FUELS SEuTION

L83 2
G "R.J.W. Douglas completed comp1lat1on of report a.nd maps on
‘scale of one inch to eight miles of the southern part of the plains examined
du¥ing Operation Mackenzie in 1957 (85SW, 95SE, and 955W EV2)

E ‘E.J.W. Irish compiled preliminary map of Charlie Lake )map-a.rea,
British Columbia (94A). Compilation was started on a map on scale of one inch
to two miles on the nar thern foothills of Alberta between Athabasca River and
British Columbia border, and the accompanymg memoir deahng with the,.
stratigraphy, structure, and economic possibilities of the regmn.

STRATIGRAPHIC PALAEONTCLCGY SECTION
Summary

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

Stratigraphic 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 of the Northeastern .
Richardson mountains, N.W.Ti and Yukon, and a stratigrraphm recormalssance
of the western Queen Elizabeth Islands, Arctic Ca.natia'.\.r A pala.eobotamca].;u o
study of the Lower Cretaceous of the Centra.l Alberté. ’fobihﬂls also was .. 1 -7
c¢orhmenced. } 3 b g -

N ) .)gﬂp .}“TC'I . T e ;.,2;:.!.‘1;:;

Pro_;ects undertaken by ofﬁcers of the Stratigraphic Palaeontology
section included regional studies of the Ordovician faunas 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, and Arctic Canada; Devonian Rhynconellid brachiopods
of the Waterways and Flume formations of Alberta, and the Middle Devonian
faunas from northeastern Alberta and upper Mackenzie basin; Permian faunas
of Grinnell pamnsula, Arctic Canada; Triassic faunas of the Queen Elizabeth
Islands; Jurass1c faunas of the- Canadian Arctic, Alberta, and British Columbia;
and the Cretaceous marine zones of the western interior region of Canada.
Mlcropalaeontologlcal projects involved studies of ostracods from the Silurian
of the Maritimes: region, Devonian and Mississippian of western Canada, and
Jurassic of the Prairie Provinces. Palagobotanical investigations were
conducted on the Cretaceous flora of the west and spore determinations from the
Upper Devonian Melyille Island formation of the Arctic. o

Numerous special projects were undertaken, including 1) Middle
Orcovician cephalopods of the Ottawa region (A.E. Wilson), 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 microfossils
(D.C. McGregor), 7) Library subdivision (G.W. Sinclair and P, Harker),



- P55 -

8) Reorganization and maintenance of the Survey type Invertebrate collection,
one of the most improtant collections in Canada, and preparation of a Cata.logue
of Types (T.E. Bolton, et. al.), 9) preparation of a Lexicon of Stratigraphic
Namessin Canada (T.E. Bolton and F.J.E. Wagner) 10) preparation of Eastern
Canada ‘Palaecobotanical Excursion itinerary for the forthcoming International
Botanical Congress (D.C. McGregor and L. M. Cumming), and 11). ,
representatives of the Geological Survey on various National and International
organizations.

- In addition to the. continuing studies of fossil collections obtained
through direct field work, 105 detailed reports were prepared on fossil
collections submitted by field officers of the survey (74), other government
branches (2), provincial governments (4), oil and mining companies (8), and
private individuals (17).

The work of the fossil preparation laboratory is summarized in
the accompanying table. A major undertaking of this unit was the reorganization
of the palaeontological collections that have accumulated over the past century.
Thisiprogramme involved a systematic reallocation, with sorting, labelling,
and cleaning. (washing, vacuuming and dusting) of approximately 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,
H. McCammon of the University of Indiana and Manitoba Mines Branch, Dr.
A. Boucot of Ni.l. T., and oil-mining Company representatives T. Byrne (Texaco
Exploration Co.), A. Patterson (Merrill Oil Co.), C. Hage (Dome Exploration), .;
D. Cswald {California Standard Cil Co.), and Dr. Kent (Triad Oil Co.). |

} -
4 b 2

Details

H. Frebold: Head, Stratigraphic Palaeontology Section:
1. .The Jurassic System of Canada - continuous project at present
p concentrating on faunas of the Canadian Arctic and British
- Columbia, some of the work in close cooperation with certain
Oil companies who are greatly interested in the geology of
the Canadian Arctic,

2. Chairman of Geological Survey of Canada Committee on
Stratigraphic Nomenclature,

3. Commissioner American Commission on Stratigraphic
Nomenclature. '

4. Representative International Commission on Stratigraphy
Subcommission on Stratigraphic Terminology.

T.E. Bolton: '
1. Canadian Fossil Arthropods - Eurypterida and Phyllocarida -
bulletin completed with M.J. Copeland. _ ‘
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2. 'Silqriap faunas -of ivianitoulin island, Ontario.

" 3. Post.-g'l‘acia.l marine overlap on Anticosti Island, Quebec -
paper prepared with P, X, Lee for outside publication.

"’ 4. Maintenance of Survey invertebrate fossil type collection.

5. Preparation of Catalogue of Invertebrate types in the
"' _collection of the Geological Survey of Cana.da - volume I
.submitted for Survey pubhca.tmn. »

6. Preparation of Lexicon of Gtratigraphic Names of Canada ~
card index compiled from U.5.G.S. Lexicon (to 1950), U.S.G.S.
photostat information, and Alberta Soc. Petrol. Geol. Lexicon,
‘Literature reviewed includes G.S.C. Summ. Rept'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.

e By Continuing study of Silurian Ostracods from Eastern Canada -
" ' Arisaig, Nova Scotia, New Brunswick, and Anticosti Island,
Quebec.

3. Devonian and Mi_._ssissippia,n ostracods of Western Canada.

4. Canadian Fossil Arthropoda - Eurypterida and Phyllocarida.
Submitted Bullétin.includes a record of Canadian Eurypterids,
with the first reported occurrence in Arctic North America
of the European Eum&gterus fischeri Silurian fauna. Also
are descriptions of the lirst Western Canada Echinocarids
(Devonian and Lower Mississippian) and a Phyll6carid fauna
from the Canadian Arctic (Silurian-Devonian),

L.M. Cumming: !

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

2. Assisted in .px:epa.ration of the Eastern Canada Palaeobotanical
Excursion itinerary for the forthcoming International
Botanical Congress.

P. Harker:
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,
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2. Memoir 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,

- 3. Sur\;ey representative in the discussions of tl_le_U_.S.G.S.
Committee on North American Permian subdivision.

4, As Chairman of G.S.C, Library committee, ‘undertook
settlement of the final disposition of the disputed categories
of the library by direct negotiation with representatives
of the National Museum of Canada.

JJA. Jeletzky: bty e
g ‘ ~ 1. . Interim report on Cretaceous marine zones of Western
, ' Interior region of Canada compiled. o

"2, Preiaa.ra.tibn of final report on Mesozoic and Tertiary ., .
rocks and fossils of west coast Vancouver Island, British
Columbia.

3, A second preliminary report on the Cretaceous and upper-
most Jurassic rocks of Aklavik range, N.W.T. being
7o bk g 6N prepared. 5 '

4., Paper on uppermost Marine Cretaceous rocks of Canada
for International Geological ' Congress in Copenhagen.

5. Monographic description of Sca hites from the Cretaceous
Bearpaw.and equivalent formations.

6. Monographic study of Canadian Aucella,

D.C. McGregor: o r‘“(, e - .
: 1. ' Spores from:Melville Island formation'(Upper Devonian),
" Studies of this nature limited in the Arctic and this .
entirely new assemblage first small spore examination.

2, :Comlgined study of micro~ and macro-~fossil plants from
,some rock units for the first time, '
3. Preﬁatfé.tion of the Eastern Canada Palaeobotanical
. Excursion itinerary for the forthcoming International
Ry ~.  DBotanical Congress. : :

4. Development of a reference collection of plant microfossils,

D.J. McLaren: , S ie® ‘ )
1., Identification of faunas and preparation of stratigraphic
'in,‘fq-_rmation for final report Operation Mackenzie.,

2. Description of new genera and species of Rhynchonellids from
the Lower Waterways and IFlume formations (Devonian) and
their stratigraphic importance.

e s e
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" 3. Preparation '""Role of fossils in defining rocks units in the
Devonian of Western and Arctic Canada', Symposium on
Stratigraphic nomenclature, American Assoc1a.t10n of

Petroleum Geologists.

4, Development of an Index collection of Devonian fossils.

A.W. Norris:
e "1, Stratigraphy and Palaeontology of pre-Middle Devonian
and Middle Devonian of the upper Mackenzie basin,

2, Stratigraphy of the Devonian of Northeastern Alberta
(Clea.rwater-Athaba..,ka -Upper Slave rivers and Gypsum
Cliffs-Vermilion Chutes, 2eace River) report completed.

G.W. Sinclair:
"~ 1, _Continuing studies on the Crdovician faunas and floras,
and stratigraphy of the Ordovician sedimentary rocks of
Canada.

3

2. Section representatwe at International Comm;ss’fbn of s
Zoological Nomenclature London meeting. - na )

3. Special assignment Library division.:
a ' : X 31 )
E.T. Tozer: G5 5w & z ' : B
" . 1, Triassic faunas Queen Elizabeth Islands, Arctic.

F.J.E. Wagner: g
l, Pleistocene of Vancouver Area, Bntish Columb1a
manuscripf: completed.. | , :

2., Preparation of Lexicon of Straugraphl.c Names of Ca.nada
under direction of T.E. Bolton.

frs =y

WESTERN PETROLEUM AND NATURAL GAS OFFICE, CALGARY

. R:TiDy; W1ckenden, in charge
T
Dunng 1958 use of the fa.c:.ht:.es of the Calgary Office by the
oil and gas 1ndustry 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 was a waiting list of persons who wished 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 problems.

Dr. Helen R. Belyea continued studying the subsurface formations
of Devonian age. Some of the results were prepared for publication as follows:
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Devoaian Formations Between Noxrdegg Area and Rimbey
Meadowbrook Reef Chain Alberta.

Thls paper was prepared for the Eighth Annual Field Conference
of the Alberta Society of Petroleum Geologists and published in
the gu:.de book for the conference.

At the request of the Eillings Geological Society she
prepared a paper entitled, Devonian Sediments in Southern Alberta
and Correlations with Northwest iiontana. This paper is in press
and should be published soon.

A brief description of Cevonian 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 stops 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
to the Nordegg area to examine outcrops to correlate the exposed section with
the subsurface and be prepared for the talks she had to give on the field trip.

Mr. L.L. Price continued to study 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 Mr. Price examined Lower Cretaceous
sections near Swan River in Manitoba and studied cores stored in Winnipeg and
Regina.

Dr. D.C. Pugh continued to study the sub-surface formations of
N.E. British Columbia. He submitted a report on some of the Lower
Cretaceous Formations, which is in the Editor's hands. Two more reports
were submitted and returned to the author for correctlons and revisions.

Dr. Pugh spent about 4 weeks in northea.stern Bntlsh Columbia
studymg and sampling cores from deep wells in the area.
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Mr, I.M, Harris commenced prep.é.ring punch cards for wildeat

tnnimnformation. The project is well underway and 1, 200 cards of an estimated

6, 00Q have been cbmpletec:. Mr. Harris also spent a few days examining the
geology. of the southernipart of a 15 minute sheet in the Burnt Timber Creek
area with the objective of startingto complete the area.

43 Members atténded meetings of scientific orgamzatlons. Dr.
Belyea attended the' meetings and field trip of the Billings Geological .:oc1ety

and the field conference of the Alberta Society of Petroleum Geologists. Mr
Price attended thé Second International V/illiston Basin Symposium in .
Regma., Mir. :Ha¥ris represented the Survey at a meeting of the A.S.P.G. by
giving.the commentary on two reels of film taken on Cperation Mackenzie and
R.T.D. Wickenden attended the annual meetings of the A.A.P.G. and the
A.S5.P.G. fleld conference.

a3t tad AL

s Mlss Heleh: La.Wson, outside of office’ hours , cooperated with the
librarians of variousibil companies and some members of the A.S.P.Gi in
.assembling the m.formahon supplied for the bxbhogra.phy of Alberta Geology by
members of the A 'S PG,

G VS

: CCAL RESEARC 'SECTICN, SYDNEY

P.A. Hacquebard, in charge

I

oy Coal ‘Petrology

A. ..;tudy of Cokmd Coals :

"As part of the research program on the coking characteristics of
Canadian coals, carried outin close cooperation with the Fuels Division of the
Mines Branch, petrographic studies on coals from the Sydney coalfield, Nova
Scotia, and the Crowsnest -éoalfield, Alberta were continued. These studies

?
Al . 1
s .



N

consist of making detailed microscopic analyses of a large number Qf
column samples, in order t(;;i exa.nf—xi&e the Jia.te ral a,p.d v.ilz;tlci.l v&nauons

in the petrographic. composition o e coal seams in situ, As the
petrpggaphi_% cgmpositi'dlzl of the coal is yelated to the quality- of the resultant
coke, this investigation may be considered as a resources study. It
provides fundamental data on the composition of the coking coals present .
in the various coal areas. c &

- However, since mined coal; and in particular screened coal,
has a different composition than that of the seam in situ, detailed petro-
graphic analyses of a series of screened sizes are also made. They show
that the fine sizes; which are génerally used for coke’making, do not

.always contain the different petrographic components-in the: most suitable

proportions. Data important for ¢oal blending purposes, with the objective
of improving the coke quality, are obtained with these studies. Zie
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.
Vertically, between roof and pavement, the petrographic composition of
this seam varies congiderably. Horizontally, 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 domestic market, contain
considerably more inertinite and exinite, than the finer sizes that are used
as coking coals. The latter are very 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 these two groups of macerals is of great importance to the physical
characteristics of the resultant coke. The Sydney metallurgical coke is at
present made from coal that contains very little inertinite. It is therefore
not surprising that its strength’is not very great, because there are not
enough strength giving inert 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 the larger screexed sizes 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 coals from the Bellevue and Vicary Creek mines of West Canadian
Collieries, in the Crowsnest field of Alberta. During the past year six
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column samples and. mne screened sizes of the Bellevue No. 1 seam have

' been ‘examined by T.F. B:.rmmgham, as well as one.column from the new-
Vieary Creek mine, which was studied by K.J. Marshs The results obtained
so far, show that both vertlcally and horizontally, the petrograph;c composition
of the-Bellevue No. 'l seam is more variable than that of the Harbour seam .

of the Sydney coalfield. The distribution pattern within the different screened
“sizes is likewise quite different, by At present not enough data are available: -
to present definite results. Thé seéam 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.

Dlirmg 1958.a research study on the effect of the petrographlc
composgition on the swelling propértles of the coal during carbonization was
carried out. The results, described in a paper read at the International Coal
Petrology Congress, he‘id 1n September 1958 in Heerlen, Holland, are briefly
as follows- s

3o AMIET s Y :

A qua.nntat:lve comparison between the F.R.L. swelling mdex (a.s
determined by the Fuel Research Laboratory of the Mines Branch) and the ,.
group macerals vitrinite,” exxmte and inértinite, shows that this index is :. -
related foremost to the amount of vit¥inite, A precise correlation, however,
is not represented, The reason for tb;s is that vitrinite is not completely
homogeneous, but consists of two constltuents, namely collinite (devoid of -
cellular structure) and tel;mte (w1th structure). . Quantitative analyses carrxed
out on etched polished sections of ground coal (luczte pellets), revealed thata
very substantial portion of vitrinite is represented by collinite. In non-etched
sections a separation of v1tr1mte into collinite and telinite cannot be made, and
acc¢ordingly only the total vitrinite is recorded.; iThe study has shown that only
telinite portion of the vitrinite is responsible for the swelling propexties: of.
coal during carbonization. A very good correla.tmn between the F.R.L., .
swelling index and the pércent telinite was found, in both the Harbour coal
from the Sydney field (Car'bomfergus) and the Bellevue No. 1 coal from the
Crowsnest area (Creta.ceous) However, in the two coals examined, a different
correlation is represented, which is caused by thedifferencein rank., The
significance of this may be better understood when it is realized that only a
rela.tzvely slight decrease in telinite content will cause a substantial decrease
in the swelling indices of the 'Bellevue coal (medium volatile bituminous), but
will not materially affect the indices of the Harbour coal (high volatile ""A" . -
bituminous). As the swelling’ indices are closely related to the physical
préperties of coke, this observation may be of considerable value for the;: i
determma.t:on of suitable blends of coking coals. %4 :
B. A.R. Cameron's Ph.D. Thesis Project on the Harbour Seam of the

Sydney Coallield.

This project, which was initiated in 1957, was continued this year.
Microscopic studies of several column samples of the Harbour seam were made
at the Pennsylvania State University and in Sydney, by employing thin sections
of coal. Megascop1c profiles were measured at regular intervals in the
different mines by Camevzon, ‘assisted by K. I, Ma.rsh anda great number of
additional samples of selected horizons were collected. At Penn. State, during
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the winter of 1957 ~ '58 ash samples of different horizons were examined
spectrographically, and a semi-quantitative analysis of the different elements
present was made. The emphasis of this study is on lateral variations in the
petrographic composition of the Harbour seam in relation to facies c}.xanges
within the ancient peat bogs. The nature of the immediate roof rock is also
considered, as well as the distribution of the ash contributing elements in the

- different types of coal. The results of this study will be given in Mr. Cameron's
thesis, which he hopes to complete sometime during 1959.

it | Sl *  Palynology
A. Stuciy of Stratigraphic Ranges of Small Spore Genera in Upper :
Carboniferous Coals and Carbonaceous ohales of the Maritimme Provinces

. This investigation forms a part of the long range project that
eventually will cover the entire Carboniferous succession in the Maritime
Provinces. The objectives of this study are threefold, namely: 1. to find
the stratigraphic ranges of the different small spore genera, 2. fo determine
the density variations of the genera in the stratigraphic column, 3.. to‘establish,
by means of sporés, the stratigraphic position.of those areas in the Maritimes
that have yielded insufficient megafossils for a precise age assignment. %

: il oled Thiwte s . . )

.+ In connection With the Fourth International Congress on Carbonif-"

erous Stratigraphy and Geology, held in September 1958 in Heerlen, Holland,
the first objective has been very actively pursued this year. As a result of this,
the ranges-of the small spore genéra in the four groups that comprise the '
Upper Carboniferous of Eastern Canada (Canso, Riversdale, Cumberland and
Pictou) has been established. For this, a total of 150 samples of coals and
carbonaceous shales‘from different areas in Nova Scotia, New Brunswick and
Newfoundland have ‘béén studied by M.S. Barss and J,R. :Donaldson. This
number, includes 30'samples from the Mabou. area that were examined during’
1956 and 1957, and 15 samples from the Minto - Chipman - Beersville area,
referred to later in this report. The results obtained with this work to date
are given in the spore paper presented at the Heerlen Congress by P.A.
Hacquebard, and fhay be summarized 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 agreement with the six
floral zones represented, and established by W.A. Bell.. However, additiornal
subzones not clearly marked by 'the mega-flora are also indicated, and include
the '""Howley Beds' of Newfoundland. . e : :

Yo .

LY - me— £

" The beds contain the coals of Howley, St. Andrew!s and South Branch,
all in western Newifoundland. The spores show that they are younger than
the Cansa strata of the Pomquet Rivet section of Nova Scotia, and field and -
spore evidence indicate that they underlie the Riversdale coals. of the St. o
George's area of Newfoundland, as well as those of western Cape Breton Island.
Equivalent strata in Nova Scotia have as yet not been found, but there is-- o
a possibility that the Canso strata that contain a Westphalian A arthropod fauna -
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(according to Copeland, 1952), may be the same age. The '"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 not as a new stratigraphic unit, cornparable in rank to Canso,

Riversdale, etc. However, should later studies confirm Copeland's findings

that the Canso group cgonsists. of two stratigraphic units, then it may be
advisable to use separate terms to designate each unit. The more so,. because
the Mz.ss:.ssxpplan - Pennsylva.man boundary occurs between these two parts

of the Ca.nso‘group. As is mentioned in the paper, the spores contained in the

.Ganso. section. of the Pomqg.uet River m Nova Scotia (near Antigonish) indicate

that the se Canso sednnentS"‘are -of Upper Mississippian (Chester).age. Spores
of the type section of the Canso (on the Strait of Canso) have not yet been .
studied. This section is assigned by Copeland to the upper:unit, and therefore
could be of the same age as the 'Howley Beds' of Newfoundland.

The paper also pomts out that.the spore d15tr1but10n,1n the upper-

" most zones of the Pictou group show that a revision of the boundary between

Westphalian C and D may be warranted not only in the Maritimes but also
in Europe. A detailed comparison with the Saar shows that the Westpha.iian D

is répresented not solely by the Ptychocarpus uynitus zone {as’is contended by

Bell), but also includes the Linopteris obliqua zone. The division between C
and D in Europe, based entirely on the megaflora is confusing, and can perhaps

. better be made by means of the microflora. Recent spore studxes ca.rned

out in various European coalfields seem to indicate this.

The above investigation also provided valuable data for the third

. objective: of the spore studies carried out for gtratigraphic purposes. It was

possible ta indicate the stratigraphic position-of the following areas of
Carboniferous deposition, which wetre until now not precisely known. In
de scend.mg stratigraphic order the locations of these deposits are listed below.

PICTCU GROUP

Ptychocarpus unitus zone i
.In New Brunswick: Beersv:l.lle

Linopteris obliqua zone
In Nova Scotia: Stellarton
In Newfou.ndland Rlvzere Blanche (near Stephenvﬂle)

Lonchoptens zone:
"~ In Nova Scotia: Mengom:.sh Island, Spicer Cover (Curnb Co.)
In New Brunswick: Minto, _Cody s, Dunsma.ne :

" CUMBERLAND GRCUP
In Nova Scdtia: Dewolf Brook (west of Parrsboro)
"HOWLEY BEDS"
In Newfoundland: Howley area, St. Andrews, South Branch
CANSC GRCUP
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In Nova Scotia: Pomgquet River seg_:tion, North Shore (Cape Breton).
The stratigraphic' significance of these datings aré as follows:
a). Minto and Beersville in New Brunswick, ’ﬁq‘c‘ause_it alte'r.s‘. the present
-conceptioh that the coals of both areas are 'of the ‘'same age.  Although both.
are assigned to the Pictou group, the Lodl'horizon at Beersville is considerably
; younger than the Minto coal seam:i' The WO é‘lrie"" geparated by the entire
Linopteris obliqua zone, which at pre s‘eﬁt'ha‘._‘sr ‘not ~}?‘een loca.!;ed with any
2(Certainty in the area between Minto and Bee¥sville, The Minto coal itself
was assigned by W.A. Bell to-theé Linopteris obliqua zone, but the spores clearly
: -show that it belongs to the Lonthopteris zone, and very likely to the upper part
of this zone. It contains the same characteristic’ genera as the Tracey seam of
= sthe Sydney coalfield, which lies at the very top of the Lonchopteris zone.

b) Insufficient megafossils have been found in the shales associated with the
coals at Stellarton. Therefore their stratigraphic position has been a matter
of ‘conjecturey: Bell assumed thesé coals to lie in normal succession below the
coals of the Thorburn district, which:he dated as belonging to the Linopteris
obliqua zone., T.B: Haites, on'the othér hand, assigned the Stellarton coals
provisionally to the Cumberland group, and postulated that they are separated
from the Thorburn coals by a disconformity: "The spores show without any doubt
- that the Stellarton coals, at'lédét as far down as the McGregor seam, belong to
the Linopteris obliqua zone;“and probably are in.normal succession with the coals
of Thorburn, T L ; S S

c) The assignment of the (thin) coal'horizon on Riviere Blanche near Stephenville,
Nfld., to the Linopteris obli zone of the Pictougroup is significant, because
it was entirely unknown that Upper Carboniferous sediments of this group qecur
in Newfoundland. Their geographic'location in relation to the geosynclinal basin
of the Gulf of St, Lawrence 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 Merigomish Island as lowermost Pictou
(Lonchopteris zone) refutes Haites' correlation of the-Thorburn coals with
those that occur north of Fraser Mountain, and puts serious doubt on the
existence of the disconformity mentioned under b).

e) The Upper Carboniferous sediments of the Cumberland coal basin, bordered
in the north by the Joggins, River Hebert and 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’ southeast 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 represent basal Pictou strata, More samples (if these can
be obtained) are necessary to work out this problem.

3
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f) The coal at Dunsinane in New Brunswick belongs to Gussow'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
correlated with the Minto formation. The coal at Cody's may also be corrn.
ela.ted with the Minto horizon, as it contains the same characteristic spores.

g) 'I'he coal at Dewolf Brook lies on the Cobequid Mountains east of .
Parrsboro. It is contained in a coarse conglomerate, that is proba.bly of the
same age as the Styles Brook conglomerate’ on the north side of the Cumberland
basin (in Chignecto area), because the spores show the coal to be of Cumberland
age, This dating 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 11ght on the 1sostat10 movements of the Cobequid: cgmplex.
R
h) The coals at Howley, St. Andrew's and South Branch of western Newfoup.d-
land have been assigned to the '"Howley Beds', The’ szgmﬁcance of this result
has already been dealt'with previously on pages 5 and 6: ' The provisional -, .

. Stratigraphic term '"Howley Beds' for the coal measures in the Howley area -

and equivalent strata.has been introduced for the followmg reasons: .
AT
l) The spore assemblage noted in the six samples ‘collected from Coal Brook
and Aldery Brook in the area south of the vﬂlage of Howley cannot be
correlated with the s %ore assemblage present.in the Riversdale coals of- the
of which three samples were examined, nor with
that present in the ten samples studied from the Riversdale coals of western:
Cape Breton Island.:'The latter includes a thin coal horizon just south of
Margaree Harbour, which lies about 4, 500 feet below the No. 5 Seam of
Chimney Corner, ;amcblikely-represents'_the earliest Riversdale coal known in
Cape Breton Island. s The youngest Riversdale coal, collected from the Boss,;
Point formation: in the Joggins area, likewise cannot be correlated with the .
Howley coals. 53

2) Although no correlation between the Howley and Riversdale coals can be ;
made, the spore assemblage in both indicates a We si:pha.han A age, in terms .-

of the European chronolody.--In’ Amencan terms this means that both are of.
Pennsylvanian age. Accordingly, as was'pointed out prevmusly on page 6,

the Howley coals are younger than the Canso deposits on Pomgquet River, which
are upper Mms sissippian in a.ge. ¥ ;

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 Beds of the Codroy area, which
Bell.(1948) has provisionally correla.ted with the Canso group.

From above it is concluded that the '""Howley Beds'" occupy a
Stratigraphic posnzlon that lies between the Riversdale and the Canso (of
Pomgquet River). It is for this reason that the new term was introduced.

3
ol



g

=4

2T

& A o

i) The assignment of the Canso section on Pomquet River and North Shore,
in Nova Scotia, to the Mississippian, tUntil recently the position of the
Canso, either as basal Pennsylvahian or uppermost Mississippian was in
doubt, .and accordingly the Mississippian + Pennsylvanian boundary in the
Maritimes could not be indicated with any certainty. The spore study shows
that at leaist two sections of strata assigned to the Canso gfoup are of
Missn.sszppzan age. Of the Pomquet River section, which is about 6, 000 feet
thick, three samples obtained from the upper, middle and lower parts have
been examined. The North Shore sectibn is 375 feet thick and contains two
_layets of carbonaceous shale that have been studied for spores. However,
as mentioned previously, other Canso sections may be basal Pennsylvanian
(Westphahan A) as is contended by Copeland. Therefore tonsiderably more

work will have to be done to complete this project.

s e

Regarding the second objective of the spore mvestlga.tlon carried

out for stra.ngraphm purposes, mentioned on page 4, a considerable amount

. of work remains to be done. Spore counts have at present only been made of
the Mabou, Minto-Chipman-Beersville, and in part of the Joggins~-Springhill

and Pictou coalfields, A determination of the spore density variations

. throughout the coal measures is necessary to obtain supplementary stra.t:.grapluc
information. In many instances the observation that a particular genus is
present is insufficient. The amount by which it occurs often varies between
different stratigraphic units,

. B. ggore Studies of Parncula.r Coal Areas, carried out for Seam Correlanon

. and Structural Purposes P VRN = L5 N
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1) Study of the Joggins -Rwer Hebert Chlgnecto and Spmmgh;ll coalﬁelds.

e s N

This mvestlgatlon is carrxed out by J.R. Donaldson, and its
ob,;ect:we is to verify the possibility of correlatirig the coal seams of these
two areas of the Cumberland coal: ‘basin, Or, should no correlation exist,
then the objective is to find the stratigraphic relationship. 70l

: For the purpose of finding the stratigraphic ranges of the
dlfferent spore genera within the Cumbexr and group (carried out as part of
progect A, page 4 etc.) eleven seams were examined from the Joggins (etc.)
_ area, andnineseams from the Spnngh:tll dlstnct. :

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

r-" ‘

At (present, the only result that can be reported is that the
Cumberland group cannot be subdivided into different stratigraphic units on
the basis of the generic spore distribution.

2) Study of the Pictou coalfields; - . . : TR

This study, which wa.s 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
supported by fossil evidence. At present there are two entirely different
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views on the structural and stratigraphi¢ telationships in this field, namely
one by Bell (partly on fossil plants) and one:by-Haites (based in part on came
plants). Bell mterpreted the straugraphy of this field as being one of
continuous succession, which in descending of&er is as follows: Thorburn
member, Coal Brook member,  Albion membét,® Plymouth rqember, Westville
member and Skinner Brook member, which tdgd?:her total- aﬁbut X2 000 feet,
all of which he regarded as the Stellarton seriek; which is of Pictou age.
Contrary to this, Haites placed only the Thorburn membeér in the Pictou
group, .and provisionally considered the other members as a ‘part of the.
:Cumberland group, the two being separated by a disconformity.- “The Albion
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 studies carried out to date (and again actively
pursued since Cctober) the followmg results rega.rdmg the a.bove controversy
can be reported. _ . s _ ; o A A g

i
o, an B . it} £
e T

a)- Both the Thorburn and the Stellirton oals (Alb:.on member) are of
Pictou age (see page 7 b and 8 d).

“'b) The Stellarton codls are not the same, but are youngey than the Westville
coals.  Aécordingly, ‘a substantial reserve of the Westville No, 1 (or Acadia)
- seam ‘may be expected tounderlie the coals in the Stellarton dlstnct.

‘During 1958 M.S. Barss has studied the spore ranges from ten _
* samples and has completed spore counts of five seams of the Pictou field. 3

Gounts and range studies of another thirty-seven samples are necessary to.
complete th1$ project. s §

e

3) Study of the Minto~Chipman and Beersvz.lle coa1f1e1ds, New Brunswick,

This study, wh1ch mvolved an exarmnatlon of fifteen samples,
collec¢ted from seven dlfferent coal horizons at various localitie 5, was compl-
eted in 1957, A progress report, by Hacquebard and Barss was submitted in
.- January 1958. It shows that it is. possible to separate three formations, each
containing coal honzong, by aneans of fossil spores. Several direct seam
correlations were also made, -which facilitated the field work 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 Minto~Chipman and Beersville, that are mentioned in the report. These
changes are the followmg .

a) In the report Bell's a.smgnment of the '\/hnto seam to the Linopteris
obhqua. zone was accepted. As was mentioned on page 7 a, the Minto seam
is now placed in the Lonchopteris zone, because of the similarity with the
spores contained in the Tracey seam of the Sydney coalheld
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b) The Beersville coal, although still consihd)e,rec.l as belonging to the .
Ptychocarpus unitus zone, may bettér be placed in the upper part of this
zone, and not in the lower part, as Wwas ind,_;éa.tefd in the report.

c) - The correlation of the coals of the S‘unb\i:jr:(;refek formation with the

*" Linopteris obliqua zone, as shown in the report, was based solely on the
: evzaént:e‘- that 'Tﬁcey lie 150 feet above the Min_tq,svéam, Since the Minto seam
is'now regarded as belonging to the LoncHopteris zone, ‘the position of;the
Sunbury Créeek coals is in doubt, ' FTm the spore in_fgf"{,_ijnation available at
present, it cannot be definitely said if these coals are lowermost Linostens
- ‘obliqua or uppermost Lonchopteris in agel It is hoped that several add tional
samples obtained durihg the summer of l958"(£_,r'om the area between Chipman
and Beersville, may provide a clue to solving this problem.

Other Activities

A. For Collogquium on Carboniferous Stratigraphy, held in conjunction with
4th, International Congress on Carboniferous Stratigraphy and Geology,
Heerlen, 1958,

- For this colloquium the late Professor W.J. Jongmans circulated
six questions related to local and worldwide problems on the stratigraphy of
--the Carboniferous system. Several of these questions were quite involved, and
an extensive literature survey was required to answer them., A report, to be
published in the Congress Proceedings, and dealing with these six questions
was made by Hacquebard, who also wrote a short article 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 different
stratigraphic units are indicated, as well as their presently accepted
correlations with the divisions used in Europe and the United States.

In connection with the studies mentioned above, and for the spore
range investigation, Hacquebard has constructed 31 stratigraphic sections
(scale 1 inch equals 500 feet) of the differéent Carboniferous areas in Nova.
Scotia and Newfoundland. Sections of New Brunswick and Prince Edward Island
still have to be drawn. At present, only draft copies of these sections have
been made, but it is planned to group them together on a number of charts in
a more permanent form, which will incorporate the stratigraphic results of
the spore studies. ‘

B. Activities outside Sydney

1) J.R.'Donaldson spent three weeks in January 1958 at the Pennsylvania

State University, where he carried out spore studies under Dr. Gerhard Kremp.
The purpose of this visit was to learn more about the spore classification
proposed by Potonie & KXremp, and to discuss certain problems encountered
with our spore studies at Sydney with the co-author of this classification.

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




A =

and-Gevlogy; -botirof whith wereheld in Heerlen, 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
.colloquium on Carboniferous stratigraphy which was held during the
Congress., -

3) Throughout the year P.A. Hacquebard and his associates visited the

differgnt coal areas. of Cape Breton Island and the mainland of Nova Scotia
., to collect samples for the pa,ly'nological investigations. Field trips for

similar purposes were also made, 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 Brunsw:tck, who directed

him to coal outcrops in the eastern part of this province,.

LABCRATCRY ACTIVITIES

PALAECNTCLCGICAL LABCRATCRY STATISTICAL SUMMARY
THIN POLISHED RUBBERPLASTER DISINTE-

NAME SAW CUTS SECTIONS SECTICNS MCLDS CASTS . GRATES
Bolton, T.E. 70 65 -- . o - ‘ .
Bell, W.A. -- -- 21 - -- --
Copeland, M.J. 4 4 -- = e 200
Cumming, L.M. - 10 - . -y 3 3 =
Frebold, H. T 22 wve 2 35 35 --
Harker, P. 115 120 5 10 10 --
Jeletzky, J. 4 -- - 18 18 --
McGregor, C. 10 10 -- - S e
McLaren, D.J. 310 283 15 . 68 136 L =-
Norris,” A. W.- 312 108 P N A 7 o pis RO
Sinclair, G. W. ' 22 17 5 -- -—- .-
Thorsteinsson, R. 63 46 2 - EEC --
Tozer, E.T. 27 i - 63 137 ) --
Miss wilson 12 26 5 20 20 ' .-
Miss Wagner s - ! s " 18 ' 36 - --
Visitors 85 92 _— 38 46 --
Universities i S g 43 78 , "
Total 1066 771 - 55 323 526 200
Boxes received during field season 224

School collections made up -4 20

Boxes shipped out during year 132
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Jasper Alberta, A Source of the Foothills Eratics Train, by E. W. Mountjoy;
Alberta Society of Petroleum Geologists, Vol. 6, No. 9, 1958,
pp. 218-226.
gy B2 o W - s e : ERE
: .viississippian Stratigraphy of the Central Foothills and Eastern Ranges of
: the Nordegg Area, Alberta By W.B. Brady; Guide Book to
PEE 89" 8th Annual Field Conference Alberta Society of Petroleum
3 ; Geologists,. 1958, pp. 51-63..

Pocono Paleocurrents in Pennsylvania and Maryland by B.R. Pelletier;
Bull. Geological Society of America, Vol. 69, 1958, pp.
1033-1064.

Cperation iackenzie: By R.J.W. Do.uglas*;méa.nadian Cil and Gas Industries,
Vol. 11; 1958, pp. 51-57; Canadian Mining Journal, Vol. 79,
1958’ Pp. 64"700

Canadian Qperation '""Mackenzie', 1957 by R.J. V. Douglas; Polar Record,
VOl. 9, 1958, pp. 144‘146. i .

‘Mississippian Succession in Miount Head Area, Alberta by R.J.W. Douglas
and P, Harker (as submitted by Harker). -

_STRATIGRAPHIC PALAECNTCLCGY SECTICN
'Redescription of Ctenaobolbina clavigera (Jones) 1891 from the iviiddle

"Ordovician of Cttawa, Canada, by Murray J. Copeland. J. Pal; 32-1:"
236-238, 1958, N il = = ’

) :
" Pre-Carboniferous Faunas, Northern and Central New Brunswick, by L, M.
" Cumming. Abstr., Bull. Geol. Soc. Amer, 69-12-2: 1958

“Stratigraphy and Correlation of the Jurassic in the Canadian Rocky Mountains
and Alberta Foothills, by Lians Frebold, !Jurassic ang Carboniferous of

Western Canada'", Am. Assoc. Petrol. Geol., pp. 10-26, 1958

Mississippian Succession in Mount Head Area, Alberta, by R.J. Douglas
and P. Harker., ''Jurassic and Carboniferous of VVestern Canada', Am.
Assoc. Petrol, Geol. pp. 177-189,. 1558, ' ’

Megafaunal Zones in the Alberta iMississippian and Permian, by P. Harker
and G.C. Raasch. '"Jurassic and Carboniferous of #estern Canada'', Am.
Assoc. Petrol. Geol., pp. 216-231, 1958.

The Devonian-i. ississippian Boundary in the Alberta Rocky Mountains, by
P. Harker and D.J. Mci.aren, "Jurassic and Carboniferous of western
Canada'', Am. Assoc., Petrol. Geol., pp. 244-259, 1958,
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Permian Section on Grinnell Peninsula, Ar'ctlc Archipelago, Northwest
Territories, Canada, by P. Harker and R. Thorsteinsson., Abstr., Bull,
Geol., Soc. Amer. 69-12-2: 1958,

Die Jungere Oberkreide (Oberconiac bis Maestricht) Sidwestrusslands |
.und ihr Vergleich mit der Nordwest and Westeuropos, by J, A, Jeletzky.
Beihefte zum Geologischen Ja.hrbuch Heft 33:1-144, 1958,

Geologlcal History of Aklavik Range, Northeastern Richardson Mountains,
N.W.T., by J.A. Jeletzky. Abstr,, Bull. Geol. Soc. Amer. 69 12- 2. 1958,

.. Common Devonian Fossils from the Alberta.‘Rocky Mountains, by D.J.

* McLaren. Guidebook Eighth Annual Field Conference, Alta. Soc. Petrol{
Geol., pp. 193-203. 1958
JIDe\}_onian of Southwestern Ellesmere Isla.nd; Canada, by.D. Js “McLa.'i'e‘:i’.J“ '
Abstr., Bull. Geol. Soc. Amer, 69-12-2; 1958

Stratigraphy and Palaeontology of the Williams Island formation, by M.A.
Fritz, R,R.H. L.emon, and A.W. Norris. Proc. Geol. Assoc. Can. % pp.
21-47, 1957. 1958.

New Name for an Ordovician Shale in Manitoba, by G. 'Win,ston.Sinclair and
Edwa.rd Io.,Leitho -_J_- Pa-]-. 32"1: pp. 243"244. 1958.

Age of the Ordovician Coﬁourg "Fornﬁﬁon", by G. Wiﬁstgn" Sinclair,
Abstr., Bull, Geol, Soc. Amer. 69-12-2: 1958.

Occurrence of Fish in the Ordovxc:a.n of Canada, by G. Winston Smclalr.
Abstr., Bull. Geol. Soc. ..mer. 69-12-2: 1958,

Triassic 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,

CALGARY OFFICE

Deagnatmn of Type Sectlon, Camrose Tongue, Upper Devonian, Alberta.,
by Helen R. Belyea, Jour. Alta. Soc. Petrol. Geol, 6-3; 105- 110. 1958,

Devonian Formations Between Nordegg Areé. and Rimby- -Meadowbrook Reef
Chain, Alberta, by Helen R. Belyea, 8th. Ann, Field Conference, Alta,
Soc. Petrol. Geol, 75-106. 1958,

SYDNEY CFFICE

The folfdwmg publications, although dated in 1957, did not come
out in print until early in 1958, and are not listed in the 1957 Annua.l Report
of the Department of Mines and Technical Surveys.

B . sy



(g 1

= &8 =

Hacquebard, 2...., 1957: Flant spores in coal from the Horton group
(idississippian) of Nova Scotia. - iZicropalaecntology, vol. 3,
no. 4, pp. 301-324,

: Su‘bmittedfé,n‘qi'approvezd for publication are the following papers, that

likely Wwill appéar in print in 1959, ’

Hacquebard, P.A.: Palynological Gtudies of some Upper and Lower Zarbon-
: ‘"7 iferous strata in Nova Secatia. Part I: The Mabou coal area. -
""" " Mi.3. submitted for publidation in the Proceedings of the Third Coal
Conference, held at Crystal Cliffs, N.5. in June 1656,

'I—’.’é.‘éq:uebard, P.A.. Value of a, guantitative separation of the maceral vitrinite
C into its constituents telinite and collinite for the petrography of
coking coals. - M.S. submitted for publication in the Proceedings of
the 4th Carboniferous Congress, Heerlen, Holland, September 1958.

Hacquebard, P.A.. Barss, M.S.and Donaldson, J.R.: Distribution and str_at-
igraphic significance of small spore genera in the Upper Carbonif-
erous of the Iiaritime Provinces of Canada. ~ M.S. etc., as above.

Hacquebard, P.A.: A Summary of Carboniferous stratigraphy and palaeontology
e of the Maritime Provinces cf Canada. - M.S3. etc., ds above,

Aacquebard, P.4.: Canadian contribution for Colloguium on Carboniferous
. ... OStratigraphy, held in conjunction with the 4th International Congress
B U0 on Carboniferous Stratigraphy and Geology, Heerlen, Holland,
Ceptember 15-20, 1958, Report etc., as above
Keport with outside circulation,:but not for publication.
Hacquebard, Z.4., and Barss, M.S., 1958: Progress report on a spore study of
the coal deposits in the Minto,” Chipmaili and Beersville areas of
New Brunswick. L . : : SR s
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MINERALOGY DIVISICN
5, C. Robinsen, Chiet

TR -

g INTRGDUCSTION

The following report has been compiled from reports submitted by
heads of the chemical analysis, geochemistry, isotope geology, mineralogy and
petrology sections. while Dr. Rose was seconded to the Mineral Deposits
Division, work of his section was' handled by the mineralogy section, and pending
decision on duties of Cr. Rose, it is recommmended that this arrangement be
continued. Reports of the Section heads are appended.

FIELD ACTIVITIES

Northwest Territories

57-28. C.ZH. Omith made a brief reconnaissance of a basic-ultrabasic
cornplex on the Coppermine River preliminary to undertaking a detailed study.

S, W L :
Yukon Territory. . .U

53-5. R.w . Eoyle continued laboratcry studies on ores of the Mayo
camp in preparation for completion of a memoir. These deposits are unique
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in Canada because weatherin; and supergene enrichment are preserved. A4As a
result it is possible to study the geochemical changes involved. Mineralogy is
also unique in Canada and already one new mineral (Hawleyite) has been described.

British Columbia

57-27. J.35. Reesor commenced detailed studies of Nelson and Valhalla
granite intrusions in parts of the Burton and Passmore map-areas. These studies
are part of a general investigation of types, genesis and related features of
granites in Canada. Results of this year's work have demonstrated unusual
field relations in a dome of granites, quartzites, gneisses and migmatites whose
significance requires further valuation in the field and laboratory.

57-28. C.H. Smith made 2 reconnaissance of eaagveral ultxabasic
bodies in the Cordillera of British Columbia and the Yukon.

Alberta and Saskatchewan

58-18. E.M. Cameron initiated a broad study of the geochemistry
of sandstones by field work in the Foothills of the Rockies and in the Cyprus
hills.. A collection of 400 samples was made as the basis: of intensive lab-
oratory studies which will provide information on conditions of formation of
sandstones, their provenance, subsequent diagenesis etcj.data which should
be useful in petroleum geology and ground-water investigations.

o PRI i %

Cntario

: 54-31. A brief trip to the Bancroft area to obtain additional samples was
made. Studies of uranium ores and rocks from the area are continuing with
assistance of a seascnal employee. Results indicate that uranium and thorium
were not derived from enclosing host rocks but were introduced from a deeper
source. Correlation by age determination indicates a genetic relationship to
granites in the area. - Sl

Cnatario and Quebe‘c

C.H.R. Gauthier collected over 10 tons of rocks and minerals from 48
localities in Cntario and Cuebec. This material is used to prepare suites for
sale to the public. .He also é;qllected 200 pounds of display specimens.

fluebec

58-36. E.R. Rose commenced a study of the petrology and mineralogy
of the iron-titanium deposits in anorthosite bodies of the Grenville sub-province.
It is hoped that this study will provide information on the zoning and structure of
the anorthosite todies and the relation of the titaniferous iron deposits to them.
These deposits comprise verylarge tonnages of iron minerals, approaching ore grade.

New Brunswick

57-zz. This study of the geochemistry of the Bathurst - Newcastle base
e tal camp was comrmenced Wwith a brief reconnaissance in 1957 and continued
in part of 1958 by Dr. Boyle in association with Dr. Roy, a post doctorate
fellow in mineralogy; ‘and with Professor Kalliokoski who is working on the
geothermometry of the deposits by the “Ulleriid method.

B 4
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Nova Scotia

56-28. R.H.C. Holman completed the geochemical
reconnaissance of the mainland of Nova Scotia by ana.lyging stream waters
and stream sediments for Cu, Pb, and Zu. Maps showing lines similar 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 not only permits ready recognition of anomalously high areas, but
also brings. out the relation of these anomalies to the bed-rock gec?logy.
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. ) -

srwasaRns Grusenad b I8 A I R e e
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or FICE'AND LABORATORY ACTIVITIES

ANALYTICAL CHEMISTRY SECTION

This s.eﬁ'ctiomi‘.ncludes the rock and mineral analysis laboratories,
the spectrographic labordtory 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:'*

Wickremasginghe, ja:Colombo Plan student at McMaster University, spent
three months in the section to study methods of rock analysis.

ST

- arem

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 season in which they were collected, :

magnesium.

FLHTY

4 New methods were developed for: determination of small
amounts. of uranium in zircon; chlorine, fluorine, strontium and manganese
in silicates; continuous extraction of acid~soluble constituents from rocks;
conversion of sulphates to sulphides for isotope analysis; and extensive
development work was done on Versene titration methods for calcium and .

i

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

The following is a summary of analytical work completed b}; -
the section in 1958: : ‘

' 3

Complete rock analyses ; 131
Partial analyses 201
Special-analyses ' 21
Total determinations involved 4049
Preparations of lead tetramethyl 114
Preparations for thoron line etc. 160

Qualitative spectrographic analyses 199
Semiquantitative " hE 928
(uantitative " A 680
Total spectrographic exposures 4624
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. MINERALOGY SECTICN
TaJt
Good progress was made in compilation of data for pubhcahon
of a cata.logue, of X-ray powder diffraction patterns of minerals which
are on file in the X-ray laboratory. (O.P,15).

’& Laals

A seasonal ass:.sga,nt in gollaboration with R.J. Traill started
wor on revision of memoir 74, . MA List of Canadian Mineral Occurrences",
Coo#eranon of the Mineralogical’ A,ssoc:atl.on of Canada in this projecthas
been promised. (C.P,160)y; . ., ...

For the past two years, .D.D. Hogarth has been employed as a
seasona.l technical officer to do research on uranium-niobium minerals, -.:
This work wag, completed for the,betafite and pyrochlore. series during 1958
and will be presented as a Ph.D. thesis to McGill University. M.V.N.
,My.rthy a post dogtorate fellow, completed his study of zircons in granites
as .Jmtable chxonometers of geological age in March and is completing final
draft of a bulletm in India. Dr. Supriya Roy, a pest doctorate fellow joined
the section in March to’ underta.ke a migrographic study of the ores of the
Bathurst-Newcastle camp, This work in part supplements that of R. W,
Boyle in 57-~22,

Serva.ce work contqme,sl to dommate a@t:.v:.hes of the: sect:.on.

a summa.ry follows: A IS P00
ceeeinia Fa SRS v i -
| -ra.y mineral 1dent1£1cat10ns gl s Vi, 1819
' 2. -ray spectrogra,phlc analyses.. » 112
: 3. X-ray diffractometer analyses - . 18
4, Mineral concentrates separated 515
- 5. Sa.mples crushed and sized for analy51s 298

.'Mxnerfal sepa.ratlons mvolved -the followmg operatmns TR
. ..

Crushmg, grmd.mg and sizing } 460
Super panner separations 35
Frantz isodynamic separations 750
Carpco magnetic separations 250
Heavy liquid separations . . e . 385
Other separations v, . 5bH

Mr. Fabry examined 2, 316 rock and ‘mineral samples received

by mail during the year, and a substantial additional number for persons who

brought them to the laboratory.

ISOTOPE GEOLOGY SECTION

Good progress was made durmg the .year on studies involving

1sotop1c analyses of sulphur, lead, magnesium and argon, (O. P. s 28 62, 71,

98, 116 and 144).

e e
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Complete mechanical and electrical plans for a second mass
spectrometer were drawn by R.X. 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 requires

_only completion of the contract for the electronic circuits. It is anticipated
that this. mass spectrometer will be tested, but not operated, before the
move to the new building.

. Plans for the radiocarbon dating laboratory were completed
: and the counmng equipment is being designed and built by the Radioactivity
- Division of the Mines Branch. - All equipment for conversion of samples to
" CO2 has been ordered ready for assembly in the new building.

; Isotopic analyses of sulphur from Devonian petroleum .
'honzons, from ores and rocks of the Yellowknife camp and from the
Sullivan camp have been made but-have not yet been assessed.

e
: Isotoplc ratioddof lead (O, P, 98) from all parts of the Sullivan
:mine and from some neighbouring properties are remarkably constant,
whereas lead isotope ratios from other ne1ghbourmg properties differ
sJ.gmﬁcantly, Work on this proJect is nea.rly cémplete and a prehm:mary
paper has been published.

A second argon extraction line was completed and put into
operation by N.J. Snelling, a post doctorate fellow, Difficulties 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 completedr resé€arch on confbrrmty of K/A ages of
different rocks and minerals: of geolog.tcal equxva.lent age, by N,J. Snelling,
is well advanced and routine determlnatmn df micas ] ‘has been started.
[ R
;  Preliminary'work on measurement of magnesium isotope ratios,
using a simple type of solid source a.rrangement was not entlrely satisfactory
but did indicate a significant variatich irt'Mg24/Mg? 26 ratics in a wide range
of samples, This program will be actively 1mplemented when the second
mass spect::ometer with its improved: gources 18 a‘vaﬂable.
STACE RN Y

.. The following 1s=a- %ummary of Work dong:

Extractions and punfzcatzons of argon’ ' 48
Extractions " " gulphulr 130
Mass spectrometer analyses of sulphur 89
L g no - " lead ‘. 20
: “ AR e ,’.’ FEb AR - " argon - .}_‘\“‘127 #

" " " " magnesium 16

PETRCLOGY SECTION

A small petrography laboratory was established in the late
;  summerand two seasonal T.O.'s have been retained through the winter to
‘ ‘study thin sections 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 submitted by other
branches of government etc.

PreIirmnary petrographzc and mineralogical 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 has been
consolidated and brought up to date, Systematic collections representmg
rocks of 32 field areas were catalogued and comprise 15, 500 specimens.

Petrographic studies were made of seven suites of rocks.

30 precise determinations of plagioclase feldspars were reported.

GEOCHEMISTRY SECTION

R.H;C: Holman in collaboration with Mrs, Gilbert has almost
completed la.bora.tory work on peat, soils, rocks and vegetation collected from
a copper ‘swamp near Sackville, N.B. Copper content of parts of this swamp
is 6% and as high ag 25% in the dried material. This work is being done in
collaboration with' Br. R.E. Beschgl of the Depa.rtment of Bmlogy a.nd )
Bacteriology, Mount Allison University. i

Good progress has been made by Mrs. Gilbert in compilation of a
handbook of simple methods of geochemical analysis.. that provide consigtent.

and sensitive results for certain elements. Most of these methods are .
adaptable for use in the field. -

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

Number of samples - 3,595
Total number of determinations 9,763
i Determinations of specific gravity ' 136

This volume of analyses was done by Mrs, Gilbert with the
assistance of two seasonal assistarts.’ In addifion chemical supplies were
ordered and packed for the field parties, standards were prepa.red, and some
training prowded to £1e1d assistants, .

Some progress was made in developing more sensitive tests for
copper and molybdenum. Many tests for various metals, employing new
reagents are being reported in the literature and it is hoped to test the
applicability of these to field use when additional staff is a.va.lla.ble.

COLLECTIONS FOR SALE TO PUBLIC

Increase in demand for these collections and specimens in 1958,
over figures for 1957, was 17%. Despite employment of one seasonal employee
throughout the year and two additional seasonal employees in the summer, delay
in sh1pp1ng orders has periodically been as long as 2 1/2 months, For those
using collections for teaching, this may be a serious handicap.
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Specimenc Collecticns
Cntario B2y &1 1., 2, 301
R Eritish Columbia " 54,568 ..'1,556
wont o Albewtss . DT 25, 87¢ ; 736
GQuebec 15, 049 437
Manitoba . 14,744 . 4306
Saskatchewan o 5, 644 16¢C
Yukon® = 3,604 © 103
. . -Nova Scotia ‘. 3,003 11
i New Brunswick ‘ 2,197 3¢
. . Bold in Ottawa’ ¥l, 271 329
P.E.I., N.W.,T,, Nild. 3,924 156
. - 222,351 6, Zb5

.= ,- In-addition 50 large sets ccataining a total of 6, 000 specimens were
shipped.
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Manager, Quartz Crystals Mines Ltd.; Mr. J. Symon, Manager, Huntingdon
Fluorspar Mines Ltd.

1 For supplies of argon- -38 used a,s spike mater1a1 in the potassium-argon
da.t:.ng» program. gratitude is expresse@ to the Department of Terrestrial .
Magnetism of theé Carnegie Institution of Washington and to Atomic Energy of
Canada Ltd.
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=PUBLICATIONS IN SCIENTIFIC AND TECHNICAL JOURNALS

A geochemical reconnaissance of part of No.va;Scotia, by R.H.C,
Holman and R.W. Boyle. Northern Miner, March 6, 1958, p. 262 et seq.

Geology of the Bathurst-Newcastle mineral district, New Brunswick,
by C.H. Smith and R. ‘Skinner. Trans. C.I,M. LXI, pp. 78-83.

Lead isotope studies of the Sullivan and qtlier deposits in the East
Kootenay disyrict, southeastern British Columbia. Trans. Amer. Geophys.
Union, Vol, 39, No. 3, P. 535 et seq.

An 2 pplication of multivariate variance a.na,lys:.s to mine ra.logmal
variation, Preissac-Lacorné 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, Nickel,
J.F. Rowland and J,A. Maxwell, Can. Mmeralog:.st, Vol, 6, part 2, pp. 264-272.
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o Possible loss of sodium and potassium during fusion of plagioclase
feldspars, by K.R. Dawson and J.A. Maxwell. Can. Mineralogist, Vol. 6,
part 2, pp. 288-289.

31 A Canadian occurrence of fairchildite and buetschlute. 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 minera.ls,
by J.A. Maxwell, K,R, Dawson and Margaret E. Tomilson. AbstractyiFourth
Western Regional Conference, Chemical Institute of Canada, Sept., 4~6.

iRy

Electroanalytical chemistry, by J.A. Maxwell, Chemistry in Canada,

VO].. 10, No. 1, Pps 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. Mineralogist, vol. 6, part 2,"pp. 174-190, -

. ‘Types and ore reserves of Canadian radioactive deposits, by J. W,
Grz.fﬁth. AvH. Lang, S.C. Robinson, S:M. Roscoe and H.R. Steacy. In the
" “Znd International Conference on the Peaceful Uses of Atomic Energy, Geneva,
1958,
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REPORTS OF UNITS

ANALYTICAL CHEMIS'J;RY SECTION T
by J.A. Maxwell

A. Rock and mineral Analysis Laboratory (O, P, 77)

Type
_ g Complete ... Partial Special. Total
Samples on hand, Jan. 1/58 27 20 25 72
Samples received, 1958 216 50 55 321
243 70 80 393
Samples completed, 1958 131 59 2live g v BRI
Samples on hand, Jan. 1/59 112 15 59 182
Analyses reported 131 59 21 211
Supporting analyses made 90 120 3 213

Total 221 T79 24 422
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Type
Complete Partial Special Total
Determinations involved in _ '
analyses reported 1823 ° 152 117 2092
Determlnauons involved in
supportmg a.na.lyses 1494 154 6 1654
I 3317 395 ; 123 3764
- 'Rapid method! Ana.lyses
on ha.nd Jan, 1/58 26 0,
4 'Ra.p1d method‘ Analyses o
received, 1958 172 15
98 TS
'Rapid method! Analyses
completed, 1958 117 15
‘ -I'Rapul method’ Ana.lyses .
on hand, Jan,1/59 81 0
B. Radioactive Minérals Chemicil Laboratory (O, P, 28) i
. Samples Chemical Analytical
e - i . Processed  Preparations . Determinations
Rocks dissolved for thoron line 137 . - R
-Lead tetramethyl preparations T 114 114 --
Potassium in silicates 53 -- 53
Minor constituents in rocks 74 -- 212
Others 38 23 20
=16 FALS 285
C. Spectrographic Laboratory (O;P. 16) '
Samples on hand, Jan. 1/1958 144
Samples received, 1958 . . 909 “
*-Total 1053 s
. Qual. Semi-quant. Quant. Total
Analyses reported 199 928 080 1807
. Analytical Development Total
Exposures made 2223 2401 624
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3  SUMMARY

i ' Chem., Spec. Total
Samples carried over a.nd o A _ )
: recewed 1958 abiwoy: © 809 1053 1862
Analyses ma.glg iRy - 1807 . . 2516
Chemical Preparations made © 274 S v
Determinations involved 4323 B 4323
Spectrographic Exposures made - 4624 4624

The analytical laboratories had on hand in 1958 a total of 1862
samples for analysis. The total number of analyses made is 2516, and that of
chémical preparations “fhadeé is 274, involving 4323 deter;mnahons and 4624
spectrographic exposures,

o ....‘{‘ = 1 :..5' i
g i _ _ B A
SN % 3 DL &

2 Gene ral

The work of the Section has involved the complete and partial chemical
and spectrographc analyses of rocks, minerals, ores, soils, brines and waters
submitteéd by Survey officers to ‘supply data of field problems, .and the analytical
and ‘preparative. themistry required for the age, determm,auon, and isotope study
programs, ‘tnineralogical studies of radioactive minerals and geochemical studies
of uramum, thormm and related elements.

X s L

- New and special prOJects underh.ken by the Sect:.on in 1958 are as
follows:

1. -° ' The'Rapid Methods of Analysis were put into regular laboratory use
and 117 tomplete analyses were made. Extensive, development work was done on
the Versene titration methods for cal¢ium and magnesium.

2, - Extensive work was done on Blind .Riirer samples for Dr. libscoe,
involving preparation of samples for thoron line work, ‘and trace element analyses.

3. Revision of all spectrograph:.c methods, other than qualitative, has
been cbmpleted and a general se;:mquantztatlve ‘method established.

4. " Soil and brine analyses .‘were_ ma.de _ﬁor the first time.

5. New methods were developed and applied to the determination of

small amounts of uranium in zircon; chlorine, strontium, fluorine and manganese
in silicates; the continuous extraction of acid-soluble constituents from crushed
rocks; the conversion of sulfates to sulfides for mass spectrometric analysis.

s For the first time, analyses of samples sent from the field were sent
to the Survey officer before he had left the field.
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7. The compilation work connected with O.P. 121 {Compilation of
Canadian Rock and Mineral Analyses) was continued during the summer
months. with the help | of lvuss Margaret Tomllson and Miss Dorothy Pocock.,

8. Mrs. M. McGahey left the Rock and Mineral Analyses Laboratory and
was replaced by Mr. K.G, Hoops. Mr. U. Romeny joined the staff of the
Radioagtive Minerals Chemical Laboratory., Mr. O.C. chkremasmghe, 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
o
. Good progress was made on the complla.uon of data for publication
of a catalogue of X-ray diffraction patterns of minerals 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 (C.P.160) Canadian mineral

,'occur:ences complete with analytical data.

2%

rhat: A two-year research sbucfy of pyrochlore and betafite minerals was

& completed ‘dyring the past summer. The results of this study will be embodied

in a Ph.D.i thesis to be presented at M¢G111 University by D.D. Hogarth. \

Dr. Supriya Roy joined the Mmera.logy Section in March on a Post-
doctorate Fellowship and began an ore micrographic study of the copper ore
deposits in the Bathurst area, New Brunswick. !

. Provision of service work to geologists of the Survey and the public
in genera.l continues to dominate the activities of the Mmera.logy Section. A
summary of serviges performed follows. ' e Al %
(1). The X-ray Laboratory completed 1819 mineral identifications,
112 X-ray spectrographic analyses and 78 X-ray diffractometer
analyses,
ST LN
(2); ,A total of 515 rmne:;al concentra.tes were separa.ted and 298
rock samples were crushed, in the Mineral Preparation and
Separation Laboratories. The separating work included the
following numbers of operations:

B A

e Crushing, grinding, sizing 460 2

. ' Superpanner separations = 35
Frantz sepa_tratlons 750
Carpco separations 250"

Heavy Liquid separations 385
Other Operations P 55 , ¢

+
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. (3) As a service to the public, a total of 2316 mineral and rock:
" samples were exdaimined and the results of these examma.tlons
‘=% .7 were communicated to the senders in 353 letters., A large

G ' ‘number of additional samples were examined and identified for
persons who made personal visits to our laboratories:

bie, B B s sEdle S HBIL

ISOTOPE GEOLOGY 'SECTION .. ...

er Anes

»by‘ R.K. Wanless .

: The lahoratory has contmued stud:Les on problems mvolvmg sulphur.
lead;, argon and magnesium igotopes during 1958, In addition work has gone
ahead on the assembly of a new solid source mass spectrometer. The original
plan called for completion of the new instrument by the time the Survey moved
to ifs niew quarters in 1959 and it would appear now that tlua ‘will be: realized.
Twé' drgon extraction lines have been set up in the laboratory at 541 Sussex
Stieet and the processing of argon samples for age studies is being carried on
in a routine manner. A radio-carbon dating laboratory has been planned and
eqmpped from this year's estimates. The majority of the necessary apparatus
is now stored in the Survey quarters at 541 Sussex Street. Electronic
components requ;red to prov1de automatlc operatmn of the counting equ:.pment
have been ordered.. :

L

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

JERIUE

A total of 130 sulphur samples were converted to SO, for mass
spectrometric analysis and 89 maseJSPectrometrxc a.nalyses were carried out.

H P LRI |
- Fi R A S bt

The sa.mples represent a-series of projects involving studies of the
1sotépe chezmstry 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 results will
be assessed early in 1959t Several interesting trends have been observed in
this study of .various sulphide minerals selectéd from a,ll geologmal formations
ofthea.rea. L g e .

A large number of sulphide and sulphate specimens from Devonian
producing horizons in Alberta as well as oil samples from producing wells
have been analysed mass spectrometrically. It has been observed that the
sulphide sulphur ratios are relatively constant w1th.m forma.tmns but that
the ratios vary widely in intermediate transxtzorxs zones. This fact indicates
that the sulphur 1sotQpe ratios may be valuable’in stratigraphic correlation and
with this thought in mind collections were made from neighbouring Devonian
regions., Further work in this field of study n{ust await the mass spectrometric
analysis of the remaining specimens on hand.’ o

1
\

Sulphur 1sotope ratios have been: determined on galena spec1mens from
the Sullivan Mine in S.E. British. Columbia and are to be considered in con-
junction w_rﬂ;x the lead isotope study of the orebody.

T
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Although results are not as yet available a study of the sulphur isotope
distribution in a serles of samples (25) from the Blind River area of Ontario
has been s"&'rted Analysis of these samples is .scheduled for early 1959.

ke

Lead’ If‘oéopes d“P 98.

Galera samples supplied by the Consolidated Mining and Smelting Co.,
from the Sullivan Mine in S.E. British Columbia haverbeen analysed mass
spectrometncally. In addition Dr. G.B. Leech has supplied a number of
specimens from neighbouring smaller vein 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 isotopic ratio with
the" eﬂe(':epuon of* some of the later ore.which appears to have an excess of radio-
genic lead. 'The avérage 'lead isotope ratiaiindicates that the ore was separated

-from its uranium and thorium parent isotopes about 1250 M.Y. ago but not
nec¢essarily deposited in its present location at that time. In order to help resolve
thi's point potassium argon age determinations are being carried out on biotite
separated from dykes’ (;uttmg the orebody.. Thls phase ‘of the study is nearing
completion, - e

i AL i' 1. H
LR 2 Vi iz =

b A paper giving the p?rehrmna.ry results. of this’ study was presented
at the Anndal Meeting of the American Geophysical Union in Washington. May
5, 1958, (1). The final results should be ready for publication in the spring
of 1959,

Argon Isotopes

Two argon extract:lon 11qes have now been set up in the laboratories
at!541 Sussex Street. One of these lines is currently used by a post-doctorate
fellow on a special project and will be, available for -routine age work on the
complefmn of thls project in the fall of. 1959. ; "~"--.:

© A great'many problems a.&omgted with the’ extractlon procedures have
been solved and both lines are now, gquipped with titanium furnaces for gas .
purification and special diffusion pumps to facilitate the movement of the E
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 to the vacuum assembly a-small inductxon heater has been |
assembled and placed in operation and argon-38 has been extracted from
irradiated capsules supplied by Atomic- -Energy of Canada Ltd, This material
which has an argon 38 compos1t10n of 92% (comparediwith a natural composztlon
of .07%) is used as an isotopic 'spike! in:the age deterrmnauon procedure. b

The argon work was consuiered in three phases 1) calibration - - by
corifparing K/A agés of micas with Pb/U ages of uraninites from the same
pegmatitic occurrences: 2) determination of the age of micas from all regions
of a large granitic body and 3} the routine determination of the age of )
micaceous materials and the1 subdivision of Canadian Precambrian areas. The
results of phase 1 were most gratifying. The check results were on the whole
very good and indicated the second and third phases could be commenced with
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reasonable assurance of success., Phase 2 is now being studied by the post-
doctorate fellow referred to above and preliminary work on phase 3 has
started. To date 48 extractions have been carried out, Thirty=-six of

these are samples from phases 1 and 3 while 12 phase 2 samples have been
processed,

Magnesium Isotopes: O. P.116 e 5 R0 4y g

» Prehmma.ry work was carned out usmg a very. s1mple type of sohd
' pougceé arrangement. While the regulgs were not.the best there does appear
to be sorne variation in the Mg24/Mg20 ratio in natural occurrences. --This
“ig'a new field'and presents very 1nterest1n.g possibilities in.the study of
dolomitzs, serpentines, olivines, asbestos etc. Sample collection and
preparation has gone ahead in anticipation of further studies in this field
when the new solid source instrument becomes operative.

Radiocarbon Laboratory . si oSt Jeuis

Preparations have been made for the establishment of a cl4 dating
laboratory in the new building. A special room is to be provided in the sub-
basement where advantage, may be taken of the excellent shielding provided
by the 8 floors of concrete in the new building. -All equipment requizred:for the
conversion of sarple material to COp for counting has been ordered and
stored. Electronit, equ;lpment reqmred to place the cmmung equipment:on a

= '-jf 24 hour operatlora.l bagis is now on order. ifa it ders

P £ d el L %

New Mass' Spect;pme.ter. b b a0 ad e ot Heits B

Moz

~ Very good progress has been made on the design, ;constfuction and

asserib bly of our second mass, §pectrq;:ne.te‘r.f .This 1nstrument. which is a

efined and 1mproved versmn 9; our, curxent mstrument‘ is to be: equzpped
\‘51.;1 ‘a ¢pecial solid source assembly that will permit.the analysis of micro-

giim quantiti€s of samiplé’ matérial and with an electron mu1t1p11er.

alfr"-é' * e L RAS

“ Early in’1958 the ’x‘ﬁechan,}caf irawings were complete and construct=

ion’ of the magnet and analyser tuf:e assembly was started by the Maintenance
- Béction of the Mines Branch.’ Tlie woxk has been. carried out in a most

efficient manner. This pha.se of the work was. completed in September and

the equipment’ ‘was transferréd tofthe Museum Building. Details.of the

electronic circuits were completed in October and the contract for assembly

placed earlyin ‘Détember. The un1ts axe scheduled for delivery before-

caMareh 15th, 1959, W

gt - If time permlts prellmlnary testmg W,lll be. qa.rned out in the -
Mussund but the ' m.,trument will not be in ogeratxom before the. la.bora.tones
'*aré"estabhshed 1n the neyv bu11d1ng. : : s T g O R
el K T "fl! ' ~.r
f! U s (1) Lead Isotope Studxes of the Sulhva.n, and other Depos:tts A
waib LGt 2 7 in the ‘East Kootenay Dlstnqt, Southeastern British Columbia.
"f““""i:":" "‘-“" R.K. Wanlessand G.B. Leeclx, Transactions of the American
-,a:;_u.,rga‘f:-i:: { Geopnysma.l anon, vol 3‘) No. 3,_ p. 535, 1958,

-

Sl T
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.. . .. PETROLOGY SECTION
S 'F ' r - " 'by KeR. Dawson

The petrology section has responsibility for the petrographic
collections which now contain in excess of 1, 500 specimens representing
32 four mile map areas. The fusion techmque for the identification of
. plagioclage feldspars has been developed and a total of 30 determinations
.. have.been made. Petrographic studies include a suite of wallrock specimens,
-iand a: :8pecimen from.a sandstone camving. A small petrographic laboratory
has been in operation for 3 months.,

einiy -

. .. GEOCHEMISTRY SECTION
Geochemical Research
by R W. Boyle

ne Durmg 1958 research in geochemical prospectmg was carried out
in two field areas in Canada and field parties commenced work on two
projects, one on the geochemistry of sandstones and the other on the
., geochemistry ofithe zinc-lead-copper deposits of Bathurst, New Brunswick,
In addition research on the chemistry of ore genesis, isotope geology, and |
geochermca.l prospecting was continued, New geochem:.cal 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 anomalous 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 these 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 pH and .eH (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, It is hoped that the results of this research will add materially
to our knowledge of copper in the exogene and biologic cycles. 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, particularly in the
Foothills of Alberta,  Laboratory examination and analysis of the samples is
presently underway, It is hoped that this study will provide much information
on the conditions of formation of sandstones, diagenetic processes, etc., data

_.which should be useful in petroleum geology and groundwater studies.

z iy FEEFT S Y S fj T o ' ‘A.' .

R,. W;.,.’,B".pyl_e fizqnupenqu.a geochemical study of the zinc-lead-copper
deposits af the Bathurst-Newcastle area, New Brunswick. This study will
include an integrated geological and geochemical investigation of the
distribution of lead, zinc, copper,, silver, iron and sulphur in the deposits
and their host rocks, and in the soils, waters, and vegetation, A geochemical
study of the formation of gossans and zones of secondary enrichment is also
projected. . Parts of the project are well under way. Dr. S. Roy, a post-

"doctorate fellow from Jadavpur University, Calcutta, India, is completing a
_Qetailed mictogcopic investigation of the mineralogy of the ores and the -
“paragénesig,gf the matallic and gangue minerals. Piofessor Ji Kalliokoski of

Princeton University spent a.month in the field exaimining the deposits'and
collecting samples preparatory to testing the applicability of the Kullefud
method (3). of geothermometry using sphalerite, -

R.Ki Wanless and R. W, Boyle have completed a detailed investigation
of the isotope geology of sulphur in the Tocks and gold-quartz deposits of the
Yellowknife area. Publication of the results is projected for 1959. -G.B.
Lééch aid R. K. Wanless carried out a detailed investigation of the leads 7l
isotopic distribution in the Sullivan Mine and neighbouring deposits in South-
eastern British Columbia.  An outline of this investigation has been publighed
(4). Dr. Wanless has also continued résearch on the isotope geology of sulphur
in petroleum and on various aspects of geochronology. #

FAS I P I PO

M. A. Gilbert and R, H,C, Holman have continued their laboratory
research on methods of field and laboratory analyses, particularly with a
view to introducing automation both in the fiéld and laboratory.

} B I
The new building for the Geological Survey.of Canada will be completed
and occupied early in 1959, This building contains an extensive suite of
laboratories for the pursuance of all types of geochemical work. In addition
to normal analytical laboratories special laboratories for high temperature -~
hzgh pressure ré"s“ga;‘;ch,, _Zi;'a.dio -tracer work, :and various types of low
temperature syntheses will come into use. A novel feature is a laboratory °
greenhouse in which'it is hoped that controlled experiments will give much
needed data on the biogeochemistry of many elements. Such experiments should
greatly enhance and stimulate biogeochemical prospecting and give much
information'on the part that organisms play in the concentration of metals '
during sedimentation processes 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:.ﬁc grayxty determma.hons were made on rock samples (usmg a Kraus
Tolly balance) fc‘r R.W..Boyle. (The chemicals and equipment reduired for
: R, H.Co .Holman's. f.zeld party of 9 were ordered and assembled).

Two student asszstants, sts Patricia Millar and Miss Valerie Mont-
gomery. were employed in the labotatory during the summer, Mt Edgar
Allen (field assistant) spent 4 brief period in the laboratory receiving inten«
gified training:in the analytical procednres to be used in Nova Scotia, :

Routine Analyses of Sa.mples from Nova Scotia.

! This pro_;ect was coni:mued for a second year and the samples were
analysed in the same way as those collected the previous field season (1957).
During the summer and early autumn approximately 2, 296 samples were °
analysed for ceppex; lead and zinc, :The ron&xslanalyses for the Nova Scotia
. p¥eiect (NS-1and-NSr2)-have now been :completed iavolving a total of 4, 896
samples which ;';e)qmred 14, 296 separate deterndinstions.

" ,j{,{ I CER il " R
The carbon tetrachlonde used in this work was recovered,

‘-f?i?.-
4 o B

Copper Swa_p Samples from Sackvﬂle

8l

A fn:ther 350 samples were a,nalysed for copper and a.ll samples m
Rand:have niow been completed. F8Y )
¥ i s¥ii.
. Samplea received £rom Outside the: Mmera.logy vaxsxon

'1: 1k

284 soﬂs were submitted for copper, lead and zinc determinat:lons by
Dr, Sikha from McGill Umversity

’

Research and Development Work % s hiay

%

te 1
i

Some time was spent developing a sens1t1ve test for the determination of
copper in water,  The results appeared encouragmg. ‘but the method has yet
to be tested on field samples, i o il it s
Several analytical procedures pubhshed in- the Scxentxhc literature, -
reviewed each week, appear as if they might be reéadily adapted into suitable,
trace analytical methods for geological samples; however, owing to the lack
of a permanent assistant, no time is avaulable to mvesugate these poss:.blhtxe 8.
. The writer is currently engaged in compllmg a paper series covenng
the analytical procedures used in tlus la.boratory.

4
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Summary of Analyses

A,

Work Completed

1
1

.. g

- 60 -

[ e

|

T’yp:e'"of“ -

__Project : Field Metals ' INo. of |No. of Deter-
Geologist Sample Analysed Samples minations
S.C. Robinson |Rock X Cu, Pb, Zn, 70 280
k) 5 . Mo
Nova Scotial R, W. Boyle Sediment & Soil | Cu, Pb, Zn 160%* 480
- " i o Rock* | Cu, Pb, Zn 120 360
Keno Hill " it Peat Cu, Pb, Zn 6 18
" " " L Miscellaneous Cu, Pb, Zn 70 210
i A " B Rock Cu, Pb, Zn 230 690
" SR " 1n \Water Cu, Pb, zn'_. 4 12
o n L Soil Cu, Pb, Zn 4 12
Sackville R.H.C, Holman Bog & Moss Cu 330 330
W ghgia H " Soil a Cu 20% 20
Nova Scotia] " Stream
. Sediment & Soil |Cu, Pb, Zn | 2, 000 6, 000
S angd " " oo Cu, Zn 200% | . 400
" & " 1 1 Pb 96% | 96
Totals 3, 310 8: 908
2y fO@itﬁside Mineralogy Division
-i'f'@’-‘i 1 Meagher Stream Sediment|{Cu, Pb, Zn -1 ] 3
2d0 is| Sikha Soil- Cu, Pb, Zn 284 | 852
i w0l 1 : " :
Totals'' - 285 855
Y
{i+ _;'i
B. Work to be completed
(l) ‘Fo; Mineralogy Division
LI T e
e Field Type of ‘I'Metals to be | No. of | No. of Det-
Project Geologist Sample Analysed Sampleg erminations
S.C. Robinson |Rock Cu, Pb, Zn, 15 60
o = Ve Mo
R.W. Boyle Rock JCu, Pb, Zn 416 1, 248
Totals ' £-431 1, 308
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Summary of Analyses (cont'd)

(2) Outside Mineralogy Division.

New Brunswick |J.L. Daviesq Rock Cu, Pb; Zn . 164 492

Totals b _ . 164 492 ..

L ¥

* Samples required sieving.

MINERAL COLLECTION AND DISTR.IB'[j TION ‘
by C..' H, R.‘ Gauthier
Collection

* List of the ma.tena.l collected and delivered to the division from
various localities:

0
1

Name" ¢ Locality . o Weight
Actinolite Elzevir Tp., Ont.: 600 1bs,
'Amphibolite P g Mayo Tp. ’ Ont, i 400 1bs,

~Andesite . : ' Duprat Tp., Que, 500 lbs.
< Apatite Templeton Tp., Que. 300 lbs,
_Apatite crystals : . . Huddersfield Tp., Que. 100 1bs, -
Arsenopyrite . - Marmora Tp., Ont, 300 1bs,
Barite ' . Buckingham Tp., Que. 100 1bs,
Beryl crystals Quadeville, Ont, _ 100 1bs.
Chalcopyrite Dalquier Tp., Que., ‘500 1bs.
Dolomite crystalline . Portage du Fort, Que. -~ 600 lbsy
‘Ellsworthite { Hybla, Ont. 400 1bs.
Feldspar (albite) : Villeneuve Tp., Que. . 400 lbs,
Feldspar (ama mnite) - Cameron Tp., Ont, 100 1bs,
_Feldspar (microc¢uine) . . Bathurst Tp., Ont, 400 1bs.,"
Feldspar (perth1te) N. Burgess Tp., Ont, 400 1bs. "
Fluorite! : - Madoc¢, Ont, e " 400 1bs, ~
Garnet (grossularite) Wakefield Tp., Que. oy : 50 lbs
Garnet (almandite) Dana Tp., Ont. - 1200 1bs.
Granite Staynerville, Que. 800 1bs,
Graphite Black Donald, Ont. 1000 1bs.
Iloraplende. ) Bathurst Tp., Ont.: 200 1bs,
Lepidolite ‘ Lacorne Tp., Que. 200 1bs,
Limestone Hull, Que, ’ ' 1000 lbs,
Limestone crystalline Bancroft, Ont, I 900 1bs. .
Magnetite P ‘Mayo Tp., Ont, : .. 500 lbs.
Mica (bidtite) Cantley, Que. 700 lbs.
Mica (phlogopite). Templeton Tp., Que, ) 200 1bs,
Olivine in Calcite ' Tigelow Tp., Que.. . . 300 1bs,
Porphyry (quartz) Rouyn Tp., Que. - 800 lbs.

Quartz (massive) . Quadgv'ilﬂle;,_ Cnt. ‘ ~ 1000 1bs.,




-62 =

Name Locality Weight
Quartz (rose) Quadeville, Ont, . 200 1lbs,
Quartz crystals .Lyndhurst Tp., Ont, W . 200 lbs,
Rhyolite - ) Landrienne, Que, . i ' 400 1bs.
Rhyolite (porphyry) Madoc Tp., Ont, 400 lbs.
Sandstone (Nepean) : .March Tp:, Ont. ~ 1000 1bs.
Sandstone (white) St. CanutyoQue, - ‘500 lbs.
Sehi‘s‘i‘(‘mica) b Wilberforce Tp., Ont. 400 1bs.
Serpentine y Denholm Tp., Que. 500 1bs,
Sphalerite ; . Bouglamadque Tp., Que, 300 1bs.
Spinel'ih Calcite .- . Aylwin Tp. Que. 10_0.,, bs.
Spodumene crysmls (chlps) Lacorne Tp., Que. ' ° ib’s.
Syenite {red) Grenville Tp., Que, - ‘Ibs,
Tourmaline crystals (black) Villeneuve Tp. Que,’ .: 100 1bs.
Tourmaline (colored)’ Wakefield Tp., Que.’ ‘ 200 lbs. :

A

In addition arrangements were made to have some calcopynte, ga.lena.,
niccolite, smaltite and sphalerite from the followmg mines: ‘-

.*  Golden Manitou Mines i
East Sullivan Mines _
Silver Miller Mines S
Agnico Mines Limited -

Museum Specimens

A beautiful groupixl_'g of fluorite c~§ystals weighing 37 lbs, was g'i.ve'nr by
Mr. J. Symon of Madoc, Ontario,

Twelve garnets approximately 6" in diameter were collected in Dana
Tp., Ontario,

A block of blue sca.pohte weighing 22,1bs, was brought from Pontefract
Tp., Que.

A specimen of barite weighing 14 1bs, was located at Buckingham 21-IV,
Que. . :
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. Di stribution

& Our statistics thls year show 2 an increase of 34, 343 spec:mens
over the 1957 output, X [
Sy
The followmg list compared to last year 8 pro&ucuon gzves the
a.mount of specimens a,nd collecnona sent to various provinces in Cana.da

1 11* Bl rad
1957 1958

' Specimens Collections Specimens. . Collections
Ontario 56, 039 ‘1,581 . 82, 447 2, 301
British Columbia 44,279 ' 1,229 top b 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
‘rSaskatchewan 7,705, 219 5, 644 160

P.'E.Ic -Ni VJQ To' .

Nfld - Labrador 1,701 | 48 ) , 3,924 109
Yukon 10,721 L. 302, . 3,604 103
Nova Scotia 4,010 R § ¥ Al ... 3,003 77
New Brunswick 1,787 = . 52 2,197 39
Office 11,885 349 11, 271 329

188,008 5,335 272,357 5, 253 _

We also shipped during the year 1958 fifty large ($ 25 00)
. ¢tollections, representmg an additional 6, 000 specimens,

Standing orders on hand amount to 192 collections, or 6, 820
specimens; " S AL B .

L MINERAL DEPOSITS DIVISION

i AQ Ho ..Lang. Chief
FIELD ACTIVITIES

Geology of Radioactive Deposits, Blind R.:wer Area., Onh,no. bj S. M.
Roscoe ¢ i -
54-30, As the Blind River area is now the leading uranium-producing
district of Canada and perhaps. the most sxgmﬁcant in the world, and as it
contains much thorium as well,- much importance is attached to this detailed
and many-sided study begun in 1954, The small amount of field work required
for a comprehensive --although not exhaustive--report was finished in 1958,
and most of the year was devoted to microscopic studies and other office work.,
The full report, to augment preliminary ones already published, is scheduled
for completion in the spring or early summer of 1959. A supplementary
doctorate-thesis study on one phase of the subject, undertaken by P,J, Pienaar
under Roscoe'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.Ri-McLeod

57-30. This work:was undertaken mamly to test the poss1b111t1es of .
fmd.mg va.lua.ble minerals other than gold in sands and placer, depomts, and,
if 80, to tky to provxde information on how prospecting and appraisal for
such deposite might be done to best advantage: Research of this kind is
largely geoIogxcal. Field work begun the previous year in Nova Scotia and
New Brunswick was continued in 1958. The results so far have not :
indicated deposits of probable importance, but the studies are consndered
to have been well worth while because even negative information will be
useful to prospectors and companies: A report on the results to date is
a‘.'bout haif prepared and will be finished by mext ‘spring.

BR X

P N

Smdies for Pubhcaﬁons in the Economzc Geol jy Senes :

Much of the field work of the division was devoted to studies
connected with the Economic Geology Series, which comprises.Canada-wide
reports on specific metals or othex’ top1cs. The results of local studies
in economic geology are not issued in this series. Reports in the Economic

Geology Beries conta.m comprehensive; ralthough condensed, data on deposits,
mclud.mg generahzauons on mode.of occurrence and geolog:tcal Considerations
regar-&:.hg prospectmg., exploration, and appraisal; descriptions’ of pr;.qc:mpal
areas and deposits; and tables of geological data on minor occitrences. They
are based both on field studies and on published and unpublished information,
one of their features being the collating, weighing, and condensing of data
that are widely scattered, out of print, or unpublished. As many deposits as
possible, however, are studied at first hand, selections bemg basgd partly on
apparent economic 1mpormnce and;partly on guppéséd unusual features, -

_ Count¥y-wide studies and revieéws of this kind commonly indicate and bring
into focus problems requiring more detailed, loeal research by the division.
Reporta in the Economig Geology Series are in demand because they often:
contain all the. mformanon required, and when this is not ‘the case they’
“furnish a foundation and references to more détailed data if available. Work
was done on five of these pro_)ects, as follows: -

Canadian Deposits of of Uramum and Thonum. by A. H. a.ni, J. W,
Griffith, and H. R, §teacL i 5 ‘

LAY

48-6 and O.P. 91 F1e1d studxes for a second ed1t10n of this report, which
is out of print, were completed by a small amount of field work done by
*Griffith, About two-thirds of the manuscript was prepared by the end of the
year. The remaining work is to be done mainly by Lang, who can do it only
as other duties perm:.t. Bt

o A

Lithium Deposits of Cana.d;, by R. Mulligan

53-14. The manuscript for this report was completed in August.
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BerylliurpDeposits of Canada, by R, Mulligan S5t % o

53-14. = Some information for this study was obtained in former years
1nc1denta.11y to studies of niobium and lithium deposits. As ber'ylhum deposits
are in considerable demand studies s lpecﬂically on them wetre begun in
August; part or all of another season!s field work will be required before

a comprehensive report catt be prepared,

1

Iron Deposlts of Ca.nada, by Cr A. Gross

57-29. StudJ.es of iron deposu:s were continued, mafnly 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 1957

and 1958 is believed to represent about half of that required to permit publication
of a comprehensive report.

Molybdemzm De 30811;3 of Cana.da, by F. M. Vokes. :

58-335 Selected molybdenum depos1ts were exammed in Quebec, dnta.no,

and British Columbia, Although this work is not completed in as much ‘&eta.xl

as would be desirable, it-is believed to be enough for 'a uséful report, c’fx must

suffice because of the resignation of Vokes. He has agréeé to* prepa.ré a report

in hlS own. ume‘ and expects to complete 1t in 1959.- < -
S £ ) o
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Study o: of Occurre;;ces oi Heavy Rare Ea.rths m Onta‘no a.nd Quebec, be R. Rose

i

57- 14 - A report on tlns project,: £or wh:.ch ﬁeld work was done in 1957,

was prepared except for the results of analyses being made outside the division,
These were delayed because of technical d1££1cu1t1es. ’I’lus ofﬁcei- was o loa.n
to.the division for this projects . - >~ .

Chromite Deposits of Canada, by H.A. Quinn

e

N 1. KASIS N .
51-11, * This ofﬁcer was loaned to the dnnsmn for a t:.me in 1957 to: complete
field work for this project, but the report has not been written.

51-19. = Mica Dep051ts of Canada, by J.W. Hoadley (res1gned) This’ report
was forwarded in 19567 but has. not yet been pubhshed -
51-16. Tungsten Depos1ts ef Canada, by H.W Little (Post~Precambr1a.n
Division), This report was forwarded in 1956 but ha.s not yet been pubhshed

r.’: ‘- s

OFFICE-ACTIVITIES - . - '

METALLOGENIC MAPS OP 125

Publication of series of 'metallogenic! maps was begun in 1958,
This is a new departure for the Geological Survey, and one that has seldom been
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attempted in other countries except for small local areas. Each map shows
the distribution-in Canada of known deposits (or areas containing many -
deposits) of a part:lcula.r metal or two closely related metals, subdivided
according to main geological classes of deposits. Comparisons with
regional geological features can be made by placing one of the maps, which
are printéd on transparent paper, over the geological map of Canada.
Corripa.nsons of the distributions of two or three metals can be made by

\ supertmposmg appropna.te maps. :

‘These 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. Compﬂatmn of 2 composite map showing the
main features,of the distribution of all major metals and the more important

_ minor ones is pl’aﬁnje& a.ffé!i- sufﬁcmnt individual maps have been prepared.

¢

Emphas:ts was g1vén to this project because additional knowledge
of metallogenic provinces would be of great assistance in the selection of a
region for prospecfm ) which 'is one of the first considerations of prospectors
and their backers; 56" thé Geological Survey has agreed to:supply a .
metallogemc map for’ Iron in Canadid, and generaliked data on the metallogeny
of all metals in Canada, for a world-wide projéct Heing sponsored by the

;.. International Geolog1ca1 Congress. Our own préjéct and our contribution to

the world compilation are 'progressihg, as two maps have been published,
one is nearly ready £or prmtmg, a.nd‘ several others are compﬂed or partly so.
¥ £50 Lan g

o e " hia 'Sw.tus of ProJLect at’Endlof 1958 ik ot e T
‘Metal v Tas " Compiled by -Status
Beryllium F.M. Vokes Published
Uranium A.H. Lang’ Published
" Molybdenum F.M, Vokes Draughting nearing
' ' : - : ' completion
- ‘N:.obmm o e F.M, Vokes . Coimpiled £
. zAIro i, T}tamum :_’,‘i,,“ i G.A. Gross o Compiled -
_ un},\. s FRE R. Mulligan - - Compiled
',.T B oo & . D.R, Whltmore ‘j’ . Compiled
Mercury. - ‘ =4 D.R. Whitmore - Compiled.
...NJ.cke]7 & Cobalt . A.G. Johnston ‘- Compilation half
" o . ‘ completed
Va.nadlum - . D.G. Bowler ~ Compilation half
, ' , s ' : completed
Lead & zinc '“ D.R. Whitmore - Compilation begun
Gold (pla.cer part) ‘C.R. McLeod . Compilation begun
Platinum C.R., McLeod ‘¢ i - Compilation begun
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CONFIDENTIAL:INVENTOR Y-OF CANADIAN DEPOSITS OF URANIUM AND
R LIS THORIUMOP 3 : ' :

<+ - .As agent for the Atomic. Energy Control Board the division
continued to receive and file reports: of radieactive 'discoveries and work done
on properties, to digest'these for the .confidential inventory which is revised
annually, and to advise companies and prospectors. - Although the number of
new discoveries declined, much work was done at certain properties.

‘Completibn of the inventory was delayed by resighation -of the typlst and the

obtaining and training:.of a replacement for this special typing task, but the.
work was:completed in July. :

i, PR .

te

. ECONOMIC GEQLOGY FILES OP 2

s bEL . =2 S U i
. The Economic Geology Files contain geological reports on specific
Canadian deposits, extracted from Geological Survey and Provincial reports,
sélected papers from scientific and technical journals, -and non-confidential
unpublistied reports. They are useful in providing foundations for research
projects and for other purposes, and are open to company officials and
competent prospectors. 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 to
selecting and codifying material for inclusion, and the clerk and typist axe
doing the remainder of the work as other duties permit. . All'‘Geological Survey

+» and most Provincial material 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.,. These files are expected to
be in fair condition by the end of next year, but much work will remain to be
done,: particularly cross-referencing.and adding out-of-print material.

LABORATORY ACTIVITIES

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 prospectors' samples, and 58 complex mineral separations on
fine-grained samples. Although some work was done for prospectors, under
the special diities assumed for the Atomic Energy Control Board, most was in
connection with divisional research projects, particularly that dealing with -
research on the Blind River deposits. Some of the mineral separations were
particularly difficult, involving picking under a microscope small grains from
mineral concentrates, this requiring up to 40 man-days per sample. All the
work 'of these laboratories in support of the Blind River project was completed
by the end of the year. In 1959 it is propoesed to give priority to mineral
separations and other laboratory work in connection with the placer research
project.

C.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

orP 96 “Two papers ‘published by the Umted Nations in connectmn
"with the Second Internatxona.l Conference on Peaceful Uses of Atomic Energy
were:: ‘

Types and Ore Reserves of Canadian Radioactive Deposits, by
J. W. Griffith, A.H. Lang, S,C. Robinson, S.M. Roscoe,
and H,R. Steacy. %
On the Geology and Radiocactive Dep051ts of Blind River
‘Region, by S.M. Roscoe and H.R. Steacy.

- 48-6. . “A paper entltled "On the Distribution of Canadian Uramum

Deposits", b‘y A.H. Lang was published in. the C.I.M, Bulletin for May
.~ 1958, This paper sérves to introduce and supplement the metallogenic
map for uranium.

COMMITTEES AND SOCIETIES

j .+ Steacy served on a committee within the Geolog:.ca.l Survey
} to select and Supervzse the preparation of exh1b1ts to be pla,ced in the new
‘building.,

y Whitmore acted on a committee within the Geological Survey
'to screen and establish priorities for requests for stable isotopic'studies to
be made by the mass spectrometer laboratory, such as measurements of

* " the ratlos of sulphur isotopes in connection with sulphide mmeral dep051ts in
Canada. -

OP .96. Lang served on a committee sponsored by the Department of

' External 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 scrutinizing and editing of papers, Papers offered were screened,
others were suggested and:solicited;y and-éxhibits were planned. Because of
the need of obmmng at first hand the most authentic information on future
demands for uranium and thorium, and on the resources of other countries,
Lang attended this conference and gave, the paper on types of deposits listed
above.

CP96.: Lang was the Geolog:.ca.l Survey representatlve on the Déepart-
‘mental Roads Appraisal Comruttee established to assist in planning the
large road-building programme 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 some of the projects submitted, recommended re-routing or
cancellation of others, and suggested some additional roads. The projects
involve expenditures of approximately $250, 000, 000. b o



) 69.-.

CP 117, Lang continhued to act -as a member of the sub-committee on
metallic m.meral deposits of the National Advisory Committee 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 of a committee of the Royal Society of Canada Lang
prepared, with R.W. Douglas of the Fuels and Stratigraphic Geology division, a
paper on mineral deposits and fuelg, in Northwestern Canada for a symposium
now in press. Considerable time yvas ‘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, also devoted time to classifying the, collection
of representative ores of Canadian’ mmeral depos:.ts, and the systematic
collection of radioactive minerals which.is ip his charge because of the long
association of this ‘division with radioactive minerals.

PERSCNNEL

At the begmmng of the year the staff of the division, consisted of
4 geologists (1 temporary), l'engineer (geological), 5 technical officers (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 were added. The temporary geologist resigned after a
permanent position had been assigned; this position was lost. The engineer was
not replaced pending negotiations to try to exchange this position for that of a
geologist. Thus at the end of the year the net staff was one less than at the
beginning.

A few more geologists are badly needed to cope with the most
pressmg proJects ‘and the demands for information.

H

GECPHYSICS DIVISICN
'L.W. Morley, Chief :

INTRCDUCTICN

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

1. Field Surveys and) Airborne magnetometer and scintillometer
Interpretation ) Seismic surveys
II. Research * - Magnetic rock properties
Palaeomagnetism

Magnetic resonances
Gamma radiation from and adsorption in
rocks

bl
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. Individual reports of activities from each of the officers in the
,dwlsmn 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 w1th1n reach will be overlooked

The followmg items represent some of the lughhghts of the
year's work,

- FIELD ACTIVITIES

" AIRBCRNE MAGNETCME TER SURVEYS b

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 installed. 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 Navigational 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

- -was only necessary to install a Decca receiver in the aircraft. This work also

represented the Geological Survey!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 because of the theoretical importance of knowing how

the geology of New Brunswick and Nova Scotia ties into the geology of Newféundland

The area covered over the Gulf of St. Lawrence lies south of a line
joining 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 B

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 mapped in advange.of. geological mapping.

e

B 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 of overburden were readily obtained to
within about 10 per cent accuracy up to depth of 75 feet. Beyond that depth,
both the operation and interpretation became more difficult. It was possible in
some locations to detect two layers within the overburden.

A s Lyt
EpCigs 4 J

...  OFFICE ACTIVITIES

AEROMAGNETIC

Ae romaggetic -Geologic -Correlation

Dr. A.S. MacLaren published a short summary of the results
of his geologic-aeromagnetic correlation 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, gab%ros and serpentines in the area were not only extremely
variable (from 20.x 107° to 10, 000 x 1'0"6)'but showed modes which were so
close as to make the rocks indistinguishable on the basis of their susceptibilities.

Dr. Ma.cLaren prepared marginal notes for one of a new series of
a.eromagnehc 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
these 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.

1

Aeromagnetic Compilation

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

A A Future aeromagnetic surveys in Canada will be hampered by the
lack of sufficiently accurate base maps. Trouble was experienced with poor
base maps in Northern Manitoba so that compilation had to be delayed in some

areas until base maps become available.
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o _ 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 developing a mathematicl method for removing regzonal‘ from
., aeromagneti¢ data and trained Miss Bowegr, of the Geophysics staff in this
" technique and in methods of accomphshmg 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 at the Fifth World Petroleum Congress in June 1959.

Mr.‘Hall a Ph. D. student at the University of British Columbia
was supported durmg last summer 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
mathematical methods for calculating directions of polanzatmn of anomalous
magnetic masses. This latter work will be important in palaecomagnetic
interpretation. @ Ay

-

L

e L

’ PALAEOMAGNETIC AND M.AGNETIC RCCK PROPERTY STUDIES

Mr. Du Bois succeeded in collectmg about 420 orlented rock
samples suitable for palaeomagnetic study. Two hundred of these were
collected from Proterozom rocks in the Lake Superior region. A number of
formations in this area 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 should help to confirm
'pole positions! previously determined for these 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 Point meter which is, c;apa.ble of determining the Curie point or points of
ferromagnetm minerals conta.med in rock samples. This is important because
he can now determine whether or not the rock sample contains ferromagnetic
minerals with more than one Curie point which might cause it to possess the
property ‘of magnetic self-reversal. Secondly, he has been able to successfully
apply the technique of 'magnetic washing' to.magnetically unstable rock samples
in such a way as to determine the direction of polarization of the stable
component. Using this technique, 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 'Cretaceous pole' for North America.

' MAGNETIC RESCNANCES

LGy A 4 L 4

P TLIR M  B Dr. Wesemeyer has been'conducting investigations in high and low

. field paramagnetic and niclear magnetic resonancés. Since most of his time
‘has been spent on a confidential project, there is not much to report in the way
of expenmental WOrk on the other projects.

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

. project is concerned with low field nuclear and paramagnetlc resonance. A

' magnet is:-on order for the h1gh-£1e1d research.

.

bgf E b
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GAMMA RADIATION FROM ROCKS

Much work over the past 10 years has been done on total 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-to the fact that future work should include the

study of gamma ray spectra from rocks as a means of determining the relative
proportions of these radioelements.

REPORTS OF UNITS

AIRBORNE MAGNETOME TER SURVEY
by K.H. Owens

An aeromagnetic survey was made over those parts of 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 area was divided into three parts--land and the two water areas. The
-flight altitude was 1, 000 feet above the surface and the overland spacing
interval was half a rmle. Flight lines over the water were flown on Decca

- lanes as Decca Navigational aids were used, and therefore the spacing was
generally greater than the 1/2 mile mte rva.l

5
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The land areas of New Brunswick and Nova Scotia, the Bay of
Fundy from the U.S. border is 67°W 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 this area,

_11nes were flowh north to Anticosti Island and most of the Island is covered

as far north ap 49°30'.. Between the east tip of Anticosti and Port au Port
Peninsula,. a pair of lines at varying intervals were flown. Prince Edward
and the Magdalen Islands were covered on this portion of the survey. For
convenience, and to cut down deadhead fiymg, three bases were used: Saint
John, N. B., Moncton, N B., and New Glasgow, N.S. b

Some lmes 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, for 87, 931 lme miles.,

The aircraft used for this season's work was an Aero Commander
Super 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 Geologi¢al Survey airborne magnetometer
equipment and operated by Survey persénnel. A crew of three (pilot, .

o nav1gator and operator) was-carried on all flights. Wlth this crew plus

eqmpment, the aircraft was- operated at the maximum allowable wexght.

The aircraft performed in a very sansfactory manner and
unserviceabilities were kept at a minimum. The major complamt of
the compilation section seems to be in the camera, as it is not gyro stabil -
ized; also, possibly due.to the film speed used, plotting of line crossings
proves difficult.

In future operations, using the same type of aircraft, the areas
to be flown should be even blocks to cut down deadhead flying, with the lines
no more than 210 miles long, with the average ferry to the start of the line
not more than twenty miinutes, 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 aircraft 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 cut, which means a new type and lighter
magnetometer and recorder. Most of the trouble encountered last year 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 tsing
for the past ten years has reached its limits.
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INSTRUMEN TATION AND ELECTRONICS
By L.S. Collett

The 'bu11d1ng of the stner-type of magnetometer for palacomagnetic
.' studies has been continuing. The coils are made and mounted, the electronic
circuitry has been worked out and most of it has been constructed. An

Air compressor has been pu,rcha.sed and installed; a means has yet to be

- devised’ to keep the spinner turning at constant velocity."

: Work has been dropped for the while on the nuclear resonance
technigue 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 Cttawa area. The compilation
has been checked by George Hobson and a paper is being written by Hobson
and myself on this work to show the limitations and uses of this portable
-"-equlpment ' '

. R
Radio commumcatmn equipment has taken up a good deal of my
time, this fall on looking into the best types of equipment suitable for the use
by the Geolcglcal 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 at the request of the Ontario
Government in observing the seismic 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 Survey plans to do
any waterborne seismic work in the future.

Some time has been spent on the ""All Purpose' seismic equipment
' in becoming familiar with its electronic characteristics and associated
equipment 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 Recdmmén&ations for future Work

A study of radio frequency adsopption 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, I would
recommend that I commence this line of investigation., -

A study of adsorption of seismic waves in rocks as a function
of frequency and distance to my knowledge has not 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 phenomena could easily be obtained using the seismic equipment and
magnetic recording apparatus which we are purchasing.

AEROMAGNE TIC-GECLOGIC CORRELATICN
By A.S. MacLaren

[ Work on Eastern Townships memoir on aeromagnenc geologmal
correlation,”including write-up on 26 of 31 map sheets, occupied the .major
- portion of my time.

6 TR A paper on Aeromé.gnetzc-Geologzc Correlatlon’ for presentation
-at-the Prospectors and Developers Association Meeting was prepared. It
was published in the Canadian Mmmg Journal. )

He A composite aeromagnetic-geologic correlation map 4 miles =
1 inch of Boyd Lake with marginal notes was prepared for publication.
This is the first of a2 new series of 4 mile maps. = .. ;

4. - Consulf;mg work with various geologlsts rncludmg Drs. Douglas,
Wright, Fahrlg, Anderson and Riley, on ‘the interpretation of airborne .
ma.gnetometer surveys ‘'occupied considerable time. . e o S

L destap BT

Recommendations for Future Work

L : Southwestern Nova Scotia: We have magnetlc data which are

at variance with mapped geology If too much overburden is present, the
Nova Scotia Government might agree to diamond drilling anomalous areas
covered by drift. Dr. Boyle reports there is a possibility of Sn and Mo in
pegmatites associated with local gra.mte bodies. In this area geochemistry,
geology and geophysics could bé correlated including collection of oriented
gramte samples for palaeomagnetlc study. Avae

Z; : Grenville; Study of spec1al magnetic anomalies which are not
explamed by present mapping. Study of orientation of remanent magnetization
'in the youngest of the Grenville rocks to see if their directions are similar to
the Keweenawan,

3. Checking rock types in the Chibouga.ma'u'to Val D'Cr areas for
correlation in 4-mile aeromagnetic work,
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AEROMAGNE TIC CCMPILATICN
By Edward E. Ready

The arrival 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 available. These base maps later proved
to be just as inaccurate due to errors in photographic reproduction and the
drawing of projection lines. These 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 campilation
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 t1ed mto the northern half of the area without
too much trouble.

The middle of February saw the arrival of the airborne compiler
after weeks of trials and tests at Computing Devices of Canada. This maching
when given a fair trial, should speed up production by at least four times.

It combines four steps into one when transcrxbmg data from chart to map and
it also excels in transferring film crossings to the chart. Minor maintenance
and unfamiliarity with the' compiler slowed progréss at first but lately it has
been idle due to the lack of accurate base maps for the 1957 Manitoba area.
Progress continued on all areas through the month of March, except 1956
Manitoba.

The end of March initiated the compilation of 2 miles = 1 inch
.- Decca maps for the Bay of Fundy area. This involved a tedious process of

+ plotting Decca Navigational lanes from tables received from Hydrographic
Survey.  Great pains were taken to plot these lanes accurately but again
inaccurate maps with regard to projections and detailed topographic 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 mile maps for the Bay
of Fundy were completed, similar maps were compiled for the Gulf of St.
Lawrence in 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 March
until completed 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 Territories 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 records were received from the field, New

Brunswick, Nova Scotia and the Bay of Fundy projects began to take shape

during the month of July and are still bemg compiled. The joyful part of

" 'the Maritime Provinces area is that 1t is ninety-nine per cent covered by

_publ:.shed maps.

‘Since New Brunswick 1956 is almost completely surrounded by
1958 flying, it was decided to put out a revised edition of the 1956 area due
to badly positioned base lines, inaccurate plotting and the great change in
contouring to. make the two areas tie in properly:. Also other errors were
corrected in the process, 8o the revision of tﬁis project is certainly not a
wasted effort, i '

5 ] . i

The Moxsle River Area was obta.med from J&Ibre Mming -Company

= durmg the summer. Along with all flight records we received uncontrolled

mosaics with the flight lines already plotted. Thesge flight lines are now being
transferred to 1 mile = l mch blue lme maps on which we will comp11e the
information. o

Approximately eighty-five contoured sheets will have been
submitted to the drafting room for publication by the end of December 1958,
It is hoped that this number may be increased to an average of ten sheets
a month during the next calendar year.

Regarding general recommendations for the future, itiis’likely
that the method of compilation will remain the same under similar.circumstances.
It is recommended that we do not employ summer students because of the
" length of time it takes to familiarize them with the compilation routine and
constant supervision they require. Instead, 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 accurate map coverage for areas flown, except of course for 1958.
With good maps, better flight coverage and faster plotting will result. Other
minor difficulties might be overcome if a closer liaison between field crew
and compilation staff could be maintained. Maybe when we are all'under ohe

roof, everyone will have a better opportunity to see "how the other half lives',
. A he

2L

AEROMAGNE TIC IN TERPRE TATION
By Margaret Bower

During the :year 1958, further work ha.s 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 applied, and the results
.compared.

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

In May, a major project was commenced in conjunction with the
University of Alberta to interpret the results of the large area of Northern
Alberta which has been covered by the airborne magnetometer. The purpose
of this project was to explore the Precambrian basement by various geophysical

means. The availability of a digital computer made it possible to use new

" methods of interpretation which formerly could not be attempted. Depth
calculations and recent well drilling information helped to determine more
accurately the Precambrian basement contours. In addition, certain apparent
structural features in the basement show a definite correlation with known
structire 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
‘.g:.ven At the Fifth W orld Petroleum Congress next spring... .A copy of tlus paper
is attached. b ‘ . ~ :

It is thought that the methods used in the Albérta. :ﬂrojectr_ may be
useful in other places, particularly in the Continental Shelf area in the Maritimes,
which was recently flown,

| _Summer Work at Dept. of Physics, University of British Columbia’

By D.H. Hall

*1
H

, i Interpretation and feseaz;ch on quantitative methods of interprtation of

aeromagnetic maps,, and on applications of this, combined with photo -geology,
:to two test areas. 2y

2. The areas: (a) Texada Island, B.C. (b) 73-N, C, J, No‘rthern
Saskatchewan (See accompanying
sketch map)

,.3'. Procedure adopt_e&: (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. QCuantitative
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 résults 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 these counts. The faulting pattern revealed
by the airphoto -aeroma.gnetm trend analysm combination, and confirmed by.
quantitative calculations, is tentatively outlined as a result of the summer's o
work :

5. Reécommendations for future work: (Texada.isla.nd)

The indications, at the stage the work was carried to, are thata
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 ground work were done--perhaps by other methods: electromagnetic,
gravity, and ground magnetometer--to confirm and suggest new ideas-about one

" part of the aeromagnetic interpretation- -the wholeg - interpretation could be very
much strengthened, and possibly produce an excellent case history for-aero-
magnetic interpretation, 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 topographic 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 thesis might be used to extend these charts
to cover possible anomalous directions of polanzatlon.

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

This area wa.s chosen because m an earlier study of the structure
of the Precambrian north and east of this area; which I did in 1950 (Master's.
thesis, University of Toronto), certain mterestmg structural trends were found
to disappear beneath the Pala.eozom cover in the general vicinity of the aiea
studied this summer. When the magnetics for the area became available after
that time, it appeared worthwhile to resume structural research in the area,
using the magnetics to extend these trends beneath the Palaeozoics: /Magnetic
trends were carefully analyzed and taken off the aeromagnetic maps on to over-
lays, and a qualitative division.made dividing these into zones of differ ing
magnetic propertles. As these showed great similarity to the trends gbserved on
the photos over ﬂle Precambr:.a,n part, work was begun with new vertical photos to
fill in the trends in the Precambrian between the point where there was a gap in
the 1950 work, and where the aeromagnetic maps overlap into the Shield.
Quantitative reductions of some anomalies was begun in order to determine the
magnetic properties of some of these zones.

7. Major results of the’ stud‘y: .‘(Saska,.tc};e.\xran area)

: . | 2 . . -

' 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 area (up to Reindeer Lake) in 1950, and the initial
stage of quantitative calculation to determine magnetic properties from the
anomalies was begun.

8. JRec’:ommendations for future work: (Saska.tchewé.n area)

SIED

; “The 1dent1£1cat1on of these trends would contribute to geological
knowledge in* ‘8askatchewan, and add to knowledge about the ability of aero-.
magnetxcﬁ to’réflect geologmal conditions. Completion of thé airphoto study
(being done here this winter - in rough form at least) would be very important,
and the further testing of quantitative calculations would also be important. My
thesis work indicates that direction of polarization as well as depth, average
polanzatmn, etc., of rocks can be found from the aeromagnetic anomalies. This
confirms previous work in Australia (Sutton and Mumme, 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 work got this year - I have no definite results on this yet).
Dr. Garland's {and Miss Bower's) trials of determining regional base 1eve1
are successful, this type of analysis would provide data on which the polarization
calculations could be done with great accuracy, and the area. would be a worth
while test area for this.

Ay
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PALAEOMAGNETIC INVESTIGATIONS

g Mt o -'B—yP M. Du Bois

Jeine & PR

About tWwo hundred samples were collected from the Lake Supenor
region for palacomagnetic measurements. ‘The results for these rocks are now
complete and reveal some interesting features. The Logan sills were found to
be reversely polarized with steep upward dips, while many of the-diabase ‘dykes
which are petrologically very similar to the sills are normally polarized with
moderate dips to the west. ‘Certain of the dykes are known to cut some of the
sills and therefore are younger than the sills. The" magnetxza.tlon of the dykes .
is very similar to that of the Kéweenawan lavas of northern M:Lch.tgan, and the
two formations are very probably contemporaneous. ’

Samples were a.lso collected from the Diluth gabbro, and its
magnetization was found to be close to that of the lavas.

'I'he lavas at Mamainse Point, north of Sault Ste. Marze, also
have 'a magnetization identical’to that of the Michigan lavas, but lavas from iy
nearby Alona Bay were found to'be reversely magnetized and to'give a pole s
position not s1gn1f1caht1y differenit: from thit of the Logan sills. Theérefore, there
is the possibility:of:the emstence 6f two ‘éeparate periods of igneous activity
both characterized by'extrusion“and 1ntrus1on in the Lake Superior basin,

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

= : g el . B,
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; Another 200 samples were collected from the Devonian,
Carbomferous and Triassic of New Brunswick, Gaspe Peninsula and Nova
. Scotia. These samples have not been measured yet.

. About 20 samples from the Grenville province of Cntario and:
Quebec have been measured. They are generally reversely polanzed 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 pyroxendités were
magnetized during the last Grenville orogeny, which has been well dited at
.1050 m.y., the Upper Keweenawan would have been laid down at about the same
time. This is a satisfactory conclusion since the Middle Keweenawan has
recently been dated 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,

MAGNETIC RCCK PRCPERTY AND PALAEOMAGNETIC INVESTIGA TIONS
By Andre Larochelle

" Since the beginning of this ﬁscal year, 1 have completed the
building,. preliminary testing and calibration of a 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 Eastern Townshlps. The Curie points of some of the
above specimens were determined, f

The soft component of magnetiza.tion of the above specimens was
partly removed by means of an alternating magnetic field, the specimens lying
in a constant field equal but opposite to the ambient earth's field. After this
operation, referred to as '"Magnetic Washing'"', the magnet:zatlons were
remeasured and the operation was repeated until no change in’ ma.gnenzatlon
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 that of
;dated rocks from other places in North America. An account of this work is
'now completed in the form of a thesis and it is planned to summarlze the latter
into the form of a bulletin or paper. _

i

Recommendation's' for Future Work" w

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 magnetometer; a thermomaghenc separator and poéssibly other
types of magnetic washing apparata. “Another project would be ‘the samplidg

of some granite batholiths (known to be magnetic) from the Eastern Townships.
Age determinations of these have been made by Dr. R.K. Wanless of this
Surveéy.’ It would be interesting to compare age estimates obtained from the
magnetization data with the data obtairied by radiogenic methods. If -
interesting results come out of this wdrk, it might be advisable to extend it"

' later to'other infrusive rocks from othér parts of the country. Finally, it is

hoped that sometime in the future, thé results obtained by the magnetic - -
propert1es measuring devices be’‘correlated with - chemical analyses,

" - X-ray work and other tools used in the mmeralogy laboratory. It is too eal rly

yet to design a long range program of reseatch in those lines but there is
certainly a minimum of two years' work in the: fulfiliment of the ‘Above mentioned
projects.

A T i
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: MAGNETIC RESCNANCE INVESTIGA’H’CNS i ' s 5

it LAY B - 'i‘.’.’

55 A By H. Wes-emeyer L

I started to work for the Geological Survey in March 1958 with
a general study on possible applications of magnetic resonances to geology.

OP 146 - For the office project OP 146, ""development of magnetic' resonance
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. On account of the difficulties involved in this project a
trip was made to competent research organizations' in’the United Sta.tes to
gather information (See report on this trip May 5- 13 1958)

For the szmphﬁcatlon of this report rnagﬁettc resonances are
classified into two main regions, namely:' I - electronic paramagnetic '
resonance; and II - nuclear magnetic resonance,

I - The method of electronic paramagnetic resbnance has been Successfully
tested on several rock samples (See the report: '"Preliminary re’porf on
paramagnetic resonances in rocks', 28 August 1958) This method is good
for the detection of traces of paramagnetic ions in rocks and soils and thus
should be of use in geochemical problems.

II - The rnethod 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 Cttawa, it was decided to build a

simple spectrometer of good average sensitivity. Equipment available in the
University of Ottawa was used for the construction. On this spectrometer
some experiments were made on samples of known composition. These tests,
although not yet carried out on rock samples, indicate that the method is
feasible for the detection of elements.

T -
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It is planned to build a very sensitive nuclear magnetic resonance
spectrometer as well as a very sensitive Paramagnetic resonance spectrometer.

CP 157 - My work on CP 146 was soon interrupted (August '58) by a
cIassted project CP 157 which occupied myself entirely till the end of this
year. . "

OP 147 - "Electron spin resonance at; very low fields'. Here only theoretical
_ studies have been done and a part of their results are being used in the classified
project CP 157.

Future work in 1959-

The work on OP 157 will take preference over all other pro;ects.
The prehrmnary work on OP 147 will proceed para.llel to OP 157

CP 146 - The construction of a very sens1t1ve para.magnenc resonance Spectro-
ol T ik P b p
meter 1s planned. Tests on rock samples will continue.

Cn the nuclear magneuc resonance spectrometer at the Umvnrs:.ty
of Ottawa further experiments will be done.

Preliminary Report on i‘i‘aramggetic Resonances in Rock Samoles-

Introduction:

Paramagnetic resonance is a very sensitive method of detecting
paramagnetic ions, i.e. ions of elements belonging to a transition group in the
Periodic Table. Parama.gnenc resonance can differentiate between different
kinds of ions and also allows the determination of the concentration of detected
paramagnetic¢ ions in a sample. oy His g i

o

However, an analysis by means of paramagnetic resonance is
not quite as straight forward as one may think. The observed paramagnetic.
resonance spectrum from rocks and soils which usually contain many different
kinds of para.ma.gnetic ions, ferromagnetic and anti-ferromagnetic domains,
can be complicated in structure and numerous in resonance lines, . Moreover,
due to the influence of the crysta.llme electric field, the positions of these :
lines in magnetic field depend strongly on the crystal structure and on the
relative orientation of the crystal axes to the external magnetic field,, Line
shapes and positions will be different for single crystals and for polycrystallme
sa.mples like rocks. '

Fortunately, the hyperfine structure of the spectrum of a para-
magneuc ion depends very little on the crystalline electric field and perturbations
drising from this are,of second and higher order. Roughly speaking, the
hyperfine structure of the spectrum of a paramagnetic ion is to a first
approxlmatmn 1ndependent of the crystal structure of the sample and is a ''label"
of this ion. Itis relatlvely easy to pick out the hyperfine structyre in a spectrum
of 2 paramagnetic ion as test experiments on rock samples have shown.



o B

‘ The hyperflne structure of the spectra of some ions of the iron
group will now be described here: ‘ ) O

Mn+ +, (Mn?3) nuclear spin 1= 5/2, shows for any fine structure line an
isotropic splitting into 6 hyperfme components which are equally spa.ced and

are of almost equal intensity. Between these 6 lines there are weak'components
of an anisotropic hyperfine splitting which dépend on the various orientations of

. crystallites with respect to the external magnetic field. Mn++ canbe detected

at room temperature.

Cu++ (Cu63, Cu65), nuclear spin I = 3/2, shows 4 equally 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 wave length than 3 cm. of the microwave
radiation. In spite of the second order effects, the hyperfine splitting here is

. 8till a characteristic indicator of Cu++ . Cu++ can be detected at room-- -~

temperature.

Co++ (C059), nuclear spin I = 7/2, shows eight equally spaced and equall ly
intense hyperfme structure lines. Co++ can only be detected below T7°K.

V++ (V51), nuclear spin I = 7/2, also shows eight lines, but these are of
Tifferent intensity, the centre lines being four times as intense as the oufer
ones. This phenomenon is due to the fact that the hyperfine interaction is
almost as.strong as-the spm-—orblt coupling in the paramagnetic ion.. ‘The- -
complexity of this spectrum is so characteristic that it can be used as an
indicator for V++. V++ can be detected at room temperature. 2 e

Further 1nvest1gat1ons will follow, whether the fme structure :; '

.of the spectrum is sufficient enough to detect certain ions...There are, for

instance, Gd+++, Eu++, and Mo++ +++ which can easily be detected at room
tempeérature. Most of the paramagnetic ions can only be detected at temper-
atures below the temperature of 11qu1d a1r. e i A

ey

Tests on Roék Samples.

2 Lok In order to. mvesngate the feas1b111ty of para.magnetlc resonance
technigue for detection of traces of paramagnetic elements in rocks, several
different’ rock ‘samples have been tested. The samples were selected for
traces of Mn and shaped into a convenient size to fit into a microwave cav1ty .
resonator. Then they were sent to the California Research Corporation who ',
offered to run them through their paramagnetic resonance spectrograph which
has only a medium sensitivity. The samples were cyhnders of 7 mm. diameter
and 25 mm. length.

" The followmu table shows the tested samples, the1r approximate
a.bu!rxdance in Mn (as far as a chemical a.nalysus can tell), whether a signal
from Mn has beéen detected and the szgna,l to no1se ratio. Paramagnetic’ 2
resonance can only detect Mn++. ‘If Mn is’ not m this valency, the detectlon
method fails. : Ay
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Sample Concentration| Detected Mn+l+ Signal to Noise
of Mn Ratio
Porphyry 0.02% Yes 60/1
Gabbro N 0.1% No -
Pink Marble (Tate Georgia) | low( 1%) Yes 50/1
Reddish granite 0.04% No ---
Colitic limestone low Yes . 80/1
Brown sandstong:.::. ' low Yes 50/1
CaCOj3 crystal low Yes 100/1

o i SaEln =%

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 so pale that they
cannot be copied a second time.

~~In case of porphyry, where the approximate concentration of Mn+ +
is known, we can optimistically conclude that two parts in 10° can be detected.
If a double modulation high sensitivity spectrograph were used less than two
parts in 106 could be detected.

_ the near future.

More tests will be carried out and a report on them will follow in

Preparations have been made to use nuclear magnetic resonance

techniques for chemical analysis too.

ma.gnetlc resonances. will soon be wntten.

Report on ;rrip:to United States

A report on experiments with nuclea.r

PR

e

The purpose of my trip to 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 followiﬁg persons: .

Prof. Dr. M. Bloom.

Prof. Dr. Uehling

Mr. H. Mahon

Prof. Dr. H.G. Dehmelt

Prof. Dr. G.E. Pake

Prof. Dr. Herzog

Mr. C. Greeve

L7

Uniw,;ersity of British Columbia; Vancouver

o P SRR

.University of Washington, Seattle

Stanford University, Palo Alto
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Dr. M. Packard _
Dr. H.E. Weaver : - -+ Varian Associates, Palo Alto
Mr. R. Rempel -

Dr. R.R. Unterberger . California Research Corporation,_
' ' La Habra, Calif,

The results of the discussions are classified into the following-
subjects: : . :

1) Rock analysis by means of huclear magnetic resonance and high
sensitive nuclear rnagnetic resonance techniques.
i
2) Rodk analysis by means of paramagnetic resonance technique
and high sensitive paramagnetic resonance techniques.,

3) Miscellanies
4) Magnetometry at very low fields = - 3 o7 ‘&

Lretke

1) Rock analysis by means of n.m.r. and mEh sens1t1ve n.m.r. techniques
iy y The matter was dlscussed with Prof. Dr. Uehling, Prof..DBr. M. :
Bloem. 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.

W e found tha.t the sensitive. Pound nght spectrometer which is-
only fau-ly sensitive under optimum load and optimum r.f. power level, is. not
able to handle various power levels as required for my problems. The so-called
"'crossed~-coil' spectrometer, developed by Bloch and Hansen, is suitable to
handle almost any power level and'also offers a high sensitivity over a wide
range of r.f, power levels.

‘] 5

) In most deochenx;cal problems only traces of elements, say - ©
concentrations below 1 per cent, are of interest. This necessitates the develop-
e nt of an extremely sensitive n.m.r. spectrometer.

Dr. H.E. Weaver from the Varian Associates has developed such
a sensitive '"crossed-coil" spectrometer, which utilizes two paddles for the"
compensation of the ma gnetic leakage field between the coils. He recommends
a tuned cascoded preamplifier following the pick-up coil. I could inspect his
crossed=-coil probe which is now on the ma rket.

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

2) Rock ana'lxsis;‘_‘oy means of e.p.r. (electron para.magnotic 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 paramagnetic state. Dr. Unterberger of the California Research
Corporation showe_c_lﬁme his spectra charts of several rock samples which he
has investigated in his e.p.r. machine. On those charts, traces of para-
magnetlc ions are detected with a good signal to noise ratio. He supplied me
with copies of those charts, and also offered to run my samples through his
machine until my machine is in operation. He is ma.mly 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 ffrequence magnetic .-
sweep and narrow band operation. ;

With Mr. R. Rempel of the Varian Associates, 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 induced microphonics into the wave -
guide system at this modulation were pointed out, and mechanical means were
considered to avoid vibrations of the walls of the cavity resonator.

3) Miscellanies

Dr. Bell of the Varian Assocmtes 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 physics is not yet properly understood. The Department of
Geophysics of Stanford University has also started to work in this field (Mr.
G. Greeve). . i

4. Magnetometry at very low fields - - : 1

A discussion with Dr. Dehmelt, Assocxaté Professor of Physics é,t
the Un1vers1ty of vla.shlngton in Seattle, showed that it is feasible to use the
electron-spin resonance for.measuring the earth's magnetic fleld. £

The problem of obtaining a narrow electron paramagnetic:z ¥
resonance line was solved by creating an electron paramagnetic system with
long relaxation times. Dr. Dehmelt uses the spins of unpaired valence electrons
of alkaline metals for the orientation of the alkaline atoms. They are aligned
in the earth's 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
earth's field a magnetic radio frequency radiation of the correct frequency to
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cause allowed transitions between the sublevels, i.e, paramagnetic resonance,

is applied which distrubs the orientation of the atoms causing-a decrease of the

intensity of the transmitted pumping radiation through the vapor. The

frequency of the paramagnetlc resonance is linearly dependent on the earth's

ma.gnetlc £1e1d SR )
This optical detection of magnetzc resonance, being essentially

a spectroscopic method, is suitable for continuous operation, a.nd can be used

for measuring the earth's magnetic-field to an-accuracy of about 1 in

50, 000 - .

VWhen 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 exchange collisions with orientated Rb-atoms which in
turn were polarized by optical pumping. The gyromagnetic spin resonance of
the electrons causes an additional intensity modulation on the pumping radiation
whose detection allowed a determination of the Lande factor of a fP Tee electron
spm. ~

Use of Nuclear spin relaxation times

H

) According to Dr. Unterberrrer, the proton spin relaxation times
can be used for the detection of petroleum and differentiation betwéen different
kinds of oils and water. From the decay times of the signals of free precessing
protons in the earth's magnetic field the relaxation times can be calculated,
. := ! » E

-

GAMMA RADIATION SURVEY TECHNIQUES -

By A.F. Grégory o e

‘Since joining the Geophysics Division in §eptember 1958, the
wnter has been mvest1ga.tmg the potentizl use of airborne scintillation counters
in assisting geological mapping.

Total flux data gathered in the combined aeromagnetic and aero-
radiometric surveys in the Arctic Archipelajo were analysed. A regional
. interpretation technique was developed which allows extrapolation of known
geology under conditions of favouraole activity contrast. - The data suggest
that analysis of energy spectra would provide more useful information than
total fluxz measurements alone and such data mipght allow definition of scurce
character.

A paper on this 1nterpretat10n has been completed and the man-
uscript is in prepa.ratmn. 1

Future investigations which might be cdnsid.eze’d include:
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1. A laboratory study of the source emission spectra as modified by
self-attenuation and relative proportions of radioelements in the source. "In
situ'’ source spectra determinations may be feasible and might be useful in
stratigraphic correlation.

2. A controlled study of the energy spectra with increasing multiple
scatter for the three important natural spectra (Ra, Th and .:{40)

P
¢ dd

3. A study of the changes in diurnal atmospheric and ccsmic gamma
ﬂ‘mo -

4. Application of above studies to natural source and actual survey
conditions. !

GEOLOGICAL CARTCGRAPHY

A.E., Hale, Superintendant of Cartography

Maps prepa.red by the Geologxcal Cartography Unit and pubhshed
during the year comprised 18 multicoloured geological maps {including 3
reprinta), 27 maps of the preliminary geological series, 88 blue-line maps of
the aeromagnetic series, and 5 maps to accompany water supply papers. In
addition, 188 maps and scientific figure drawings were draftéed for reproduction
by photolithography or by zinc-cut process for illustrating memoirs, bulletins,
reports, and papers. (For complete list of maps published seé Departmental
Annual Report). i :

Miscellaneous drafting consisted of 62 items comprising 236 pieces,
" including drafting fizure illustrations for scientific papers, colouring lantern
slides, map-mountmg, and other general drafting services.

At the end of the year, 1 multicoloured rreolog1ca.1 map and 2 f1gure
illustrations were in.the hands of the Queen's Printer for lithography; 2
multicoloured "reologl.cal maps, 1 preliminary geological map, and 3 ﬁgure
illustrations were at the Surveys and Mapping Branch for printing. Work was in
progress on 18 multicoloured geological maps, 10 maps of the prelimina.ry
qeological series, 13 maps of the aeromagnetic series, and 56 figure illustrat-
ions.

The following reproduction process work was completed.

Mapping camera

Film negatives (up to 30" x 30") 1, 970

Sontact processes

Films : 729
Sensitized linen prints 106
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Ferro-prussiate blue-line impressions 262 \

Vandyke prints ) : 3,517 {
Copyflex prints : 3,369
Blue -line map prints 54,716
Photostat impressions 8, 047
Mimeograph impressions 990, 849

Negative retouching

I’'ilm negatives 355 -
Paper negatives 90

Typesetting

Map names, were set-up and printed for all maps and figure
illustrations being drafted. Postcards, envelopes etc. printed
totalled 302, 8600 impressions of 74 items.

In 1958 the staff was increased by the addition of one Draftsman
Grade 3, one Draftsman Grade 1, two Student Draftsmen, one Junior Cffice
Zquipment Cperator, and one Clerk Grade 3. Cne Litho L,earner resigned,

The present strength of the Unit is fifty-one (51) including two
vacant positions.

During the year a concentrated effort was made to reduce the backloz
of final ﬁeologmal maps, as indicated by the work progress statls{tlcs.
Preliminary geological maps and aeromagnetic maps were given immediate
attention on being received in the Unit. A start was made on the reorganization
of the geological ma.nuscript filing system. Considerable time was spent in
planning the Unit's requirements of accommodation and equipment in the new
building;. The new 40" x 48" mapping camera has been received and is awaiting
installation. Discussions were carried on with officers of the Department of
Public Printing and Stationery relative to the cetting up of a departme ntal printing
unit in the new Geological Survey Building. Under this plan priority will be
given to the printing of multicoloured figure illustrations for Geological Survey
memoirs, bulletins, and reports.

The drafting of final geological maps by an outside firm was intro-

duced on a trial basis with the letnng cf a contract for production of the Victoria-
Vancouver eight-mile sheet, still in progress.

ADMINISTRATIVE SERVICES

STATISTICAL RZIPORT CIF TEE LIBRARY CF TEE GECLOGICAL SURVEY
CI' SANADA

Miss N.I, Wills, IL.ibrarian



Acquisitions

Te ML

Other data

Books and pamphlets a.cquire& b'y pPurchase civceeaves.s 489
Cmdlanperlodlcals,-oc-.".-ac.-.vo..-"woolno.--..1565

* Canadian governrnent publications...sseevoevesessss. 14010
British and foreign government publications .........: 3642

Proceedings, transactions and bulietins of societies.,..4093
British and foreign periodicals. .susrvesan swvpedisd il 8302

Total .on.;-o-..no.-cco.o.-‘2'.2,901

Periodicals and annuals Suascrlptlons binn ke v B4 000 W
‘Recorded loans, books, pamphlets and periodicals ...:37896 by
Inte¥libtary and occaozona.l IGABE: o0 0n v osin swems onnagei3FTEL 5 LN

'Pubhcahon.., borrowed from other 1ibraries. . ecs s sdb56 2

Maps and charts received before sorting for disposal...3423
Maps and charts loaned siisssvvwevovsanssisnssiwnses 222
Cards added to general catalogue ..oseeeecessassasass 22751
Cardsaddedtomapcata.logue...,....................385 A
Voluiés accessmned ,..,,......,‘................., 1294
Letters and cards TECeIVOM. o ompn s omfisennnnsarsesasn: 4614 -

A ’_ Letters and c¢ards sént (;anluchpg,a large percent- . -

age OfOV’BrdueS) DD.‘DO."‘.&'QQOI!O..O.00'0'.!8561

i Items catalogued mcluaing books, .pamphlets, mlcro- At
© " films, monogra.phs and analytical entries .. eeeoss 5287 . i

'VO].umESbound --.'0000nu0000tooooloo.ncltoooocaoooo 600' .‘L.!l

STATISTICAL REPORT OF DISTRIBUTION CFFICE . - . dis
Tt s s, e e 3 ST 3 Teo0m L LoFalng:
sd. .-.--," by-‘.:IJ.B. I_“eaﬂoo‘.‘r o tma v sE oE SR WA TGS

RAFN
R 2y

JoH

" Requests for pﬁbllcétions received..oeveuennnns vsaes 18,118 '

Acknowledgements ....,.vqescecctmmroscassrrsaenees 6, 570

"Pubhcauo.ls sént out in compha.nce with pergonal . TR T

andwrltten requeStS ....oo--‘hv.n,._u.oo..-oc 134 830
vlsltors'.....'.'Q.A..I'Ql.’..!'.‘l'..‘l'....“.'.'... 669

During the year ‘we received and made available for distributmn: -

. I = S & : R
lV‘emOII‘S.....-....-.s.-..-..._..,.‘............'o......u65’"

‘Economic Geology Series 4. .ceveeecicerassacserosssosasils

1

"GeologlcalSurveyBulletlns ...7

—

PaperSeries....................-..............'.......
Geological Maps (final)...eevereeieirneccecssssnosacscns
Mineral Oll MAPS seesovsssivsssossssansscfesusosinsauss
Metallogemcxvia.ps Ceeseeseesansesessacacss e st e s e
Prehmmarymaps et easeseraasssescsc0saas s e ae e
ABTOINATNELIC NEADE su.0w sn wn wmwms wmds & s e ms wEny L ws
Special RePOTEE ww e oo vvin sean oamn oo s e oies sesm e s
Anniual BePOTt o o vue wocn aoas siaoe ao o s es ses e s s s nia
Water Supply Paper.iccesaecccssssascaorasssssscessnnan

Q0 =
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PHCTOGRAPHIC SECTICN

by E.C. Elliott

.....

This study proved to be a problem for, under the existmg equipment that we had,
it was impossible for us to produce photogra.phzc prints of good quality. After
visiting different photographic 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 dlscussed at 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 return, to do some further experiments. The results were
quite startling, so the necessary illumination and camera were purchased and
ancther problem had been solved.

.....
...............
...............
......

........

the map reprqdqc;t:.on umt. is very antiquated and, as a result the work has to
suffer,

It was my good fortune to have been invited out to the Walter Reed
Research Development to visit their different photographic units. Here a very
modern set of scientific photographic 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 visit I gained a vast knowledge of modern equipment, as
the people that I met were very cooperatwe and helpful in answering and discussing
the merits and faults of the different pieces of equipment and materials. This
visit alone was of value because it changed my thinking on a number of items of
equipment both in the saving of money, and adaptability for our own work.

..................

.....
............
...............
..........

.....
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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 with.the move
to the new building, it will also be necessary to purchase a 35 m.m. ‘film camera
to do this type of work. SO

) '::.

This past summer a move was made from room no. 28 to room no.
8 of one of our dark rooms. This held up part of our printing produc'ta.on more
than three months, and as a consequence, there is a back log of work in this -
particular branch. 2 - 1 . 4 e ¥

B %0 g -

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 w111 be a.ble to show a
substantial increase in V;Qrk producuon. i

& sl

NS - bk ) .‘ I -
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RESEARCH GRANTS TG CANADIAN UNIVERSITIES 1958 59

T

i "by J F. Henderson ik
,)* RESS

Grants -in-aid £rorn funds prqmded by Parhament for the support
and st1mu1at1on of geological.¥eésearch in Canadian universities totalled $50, 000
in 1958, an increase of $10,.000 over 1957. The grants were made. toten .zti’ .
universities in support of twent'y -five:résearch projects. These grants are:’ -, '
awarded with the advice ‘of the National Advisory Gommittee on Resear¢h in the ’
Geological Bciences. For the amounts of the md.w1dua1 grants: and descriptions
of the projects they support, the reader is referred to the Eighth Annual Report
of the National Advisory Comzmttee on Resea.rch in ' the Geolog1ca1 Sciences 1957 -
58, Appendices I and II. .. . -

TR o L~ By

Thn'ty-e;\ght reseg,rch projects in twelve un1ver51t1es are currentlﬂyr
(December, 1958) béing" supported thirty other projects have been completed, ;
Since 1951 Shen the ‘grants were initiated more than seventy papers have been..
published in sl:xentzfm gournals record.mg the results from prOJects supported by
the grants. * 'L .. .° e . ; B

Gran.ts -m-a1d were f1rst prov1ded in 1951 on the recommenda’uon of
the National Advxspry ‘Committee on Research in the Geological Sciénces. At
that time the umvers1t1es were doing little geological research of any kind mamly
because they had neither the necessary equipment, the graduate students, nor the
technical assisfants to carry it out. Most graduates in geology’ w1sh1ng 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 enough worthwhile applications to use this sum of money, - a
testimony to the mslgnlhcant amount of research then being carried on. But
each year the number of applications has increased and at the same time the
quality and excellence of the projects have improved.. In the cutrent year (1958)
with $50, 000 provided, thére were forty applications requesting almost $100, 000
and most of the projects were well worth supportmg. The best that could be done
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with the money avaxlable was to support twenty-five of the forty--most in only
part of the amount asked for: Because a nurhber of worthwhile projects could
not be supported at all and grants for others were reduced to much below the
amounts requested, the National Advisotry Committee on Research in the -
Geological Sciences on the basis of whose recommendations the grants are:
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 doybt that the. grants arer'accomphsizing “their
purpose in-stimulatifig And improving the quality of geological research 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 States. Doubtless also, by
providing a more attractive and stimulating environment for the professorial
staffs of ouriuniversiti¢s, they are. helping to keep the better research men from
seeking more remunerative occupa,tmns in industry,” or in universities in the

United Sta.te,s.

e

-
.
' gL <

TUAY. T At the saine time mcreased opportunities and facilities for yeseafch

are attracting additional support from other sources. Thus at Queen's University

the Department of Geological Sciences has received a grant of $20, 000 from the
Atkinson Charitable Foundation for the purchase of mineralogical equxpment.

The technical assistants to operate the eqmpment are being provided in part by -

our grants-in aid. A research project in geochemical prospectmg at McGill
University has been supported to the extent of $10, 000 by a mining company; |
the original research on this project was supported by our grants. Likewise

at the University of British Columbia research in biogeochemical prospecting,
supported by our grants, has received substantial additional.financial help from
rmnmg companies, and 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 'pn the distribution of
certain metals in silicate and sulphide phases is being supported in nearly equal
financial part by a mining company. At the University of Toronto, research on
the determination of the age of minerals, which has been supported by our grants
since 1951, received in 1957 a grant of $15, 000 from a mining company. The -
University of Alberta, in 1955 initiated research on methods of determining 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 spectron?eter to be used jointly for research by the Department of Geology
on t}us prOJect and by.the Department of Physics.

It has been and will contmue to be the role of the universities to
pioneer new and less tried fields of research. Effective research results mainly
from personal 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 mineral 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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3 APPENDIX I i Pt n ; "_'-'_'
Geological Survey of Canada podad
Staff List, December 31, 1958 . . =
Director's Office X ADMINISTRATIVE SERVIGES
1 Director i Accounts ‘
Harrison, J.M. s
. 1 Admin. Cff, 1 —
1 Admin. Cff. 5 : Besserer, L.E. bk g

. 1 Admin. Asst.

1 Secretary to Executive Cameron, D.L. :

Arscott, Mrs. M,M. g5 8 w30
C 1 Clerk

2 Clerk 2 ~ . ' McNaught, Mrs. M.E."~
Lemay, Miss M.C.C, 33 o 3
McNabb, Mrs. S, W.A. Files

2 Clerical Assistants 1 Clerk 3 -
Jean, Miss R. S Tib Gooch, W.B.
O'Connell, Miss I.A., - - - -

1 Clerk !
1 Chief Special Projects R Potvin, Miss L Je

Stockwell, C.H,
Geological Information

1 Chief Geologist

Lord, C.S. 1 Superv. Clerk =~ @ 2%
L Leafloor, L.H. )
1 Clerk 4 e 7 Bevag o
Derry, Miss’ Gile 1 Clerk 4

. Lo Touchette, J.L.
1 Tech. Cff. 5 : _ N e

Steeves, S.M. ' 2 Clerk 3 v WLl
o . o ahhede CoutU, F Vo " G i
1 Clerk B Phillips, E. A. (Lortie, L,H, Clerk)
Cloutier, M.L. " :
i : 2 Clerk
Geological Manuscripts Higgs, Mrs. M.M.

el Routhier, J-G-
1 Sr. Geologist ' '
Rice, H.M,A. . o 1 Typist

Lathem, Mrs. L.A¢
1 Geologist 4

Brown, I.C. sk Stationery & Cff. Supplies
1 Geologist 3 ' 1 Clerk 4

Wright, J.F. Raymond, J E.
1 Clerk 3 1 Storeman 1

Mahoney, Mrs. L.E. Charlebois, G.J.
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Stationery & Off. Supplies (cont'd) Stenographic Pool (cont'd)
2 Clerk 2 ‘2 Typist 3
Castle, D. it ~ Casey, Mrs, M.
Henderson, Mrs. V. """ Thomas, Mrs. F.C.
1 Labourer - 2 Typist 2 - e
Cayer, H.H, Millar, Miss M.
Shurben, Mrs. P.K,
Library FRSESe ¥

1 Librarian 5 s
Wills, 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.
Fisher, A.

1 Typist

Patterson, Miss E.L.-

Photographic

1 Technician 4
Elliott, E G

4 Techmc1an 1
Cooke, F.J.
Kempt, J.W. .
Stafford, w.G.
Thorpe, E.

2 Assistant Technician 3-

Stockill, F.R. .
White, Miss J,I.

Stenographic -Pool

1 Clerk 4 .-
McKmley, Miss E. M.

1 Clerk 3 .
Partington, Mrs. G.

3 Typist
Blackburn, Miss M.B.
Gavan, Miss J.E.
Kiefl, Miss M.C.

2 Stenographer 2
Matheson, Miss M.A.
Clson, Miss M.E.A.

1 Stenographer’
Nugent, Miss G. M.

La.gidarz

1 Technician 2
Hay, H.W..

1 Asst. Tech. 3
Whitehead, A.E_ .

1 Asst. Tech. 2
McEwan, W.O.

1 Asst. Tech. 1
Liacoste, F.

Carpenter Shop

1 Carpenter
Carey, E. L.,

GECLOGICAL CARTOGRAPHY

1 Supt. of Cartography
Hale, A.E.

1 Clerk 3
Nakamoto, Mrs. S. r
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Map Editing, Work Planning,

Geophysical Maps, Flgure Illustrations,
-and Map Revisions

Spec1a1 PrOJects (cont'd)

1 Tech. Cff. 5 - 6 Draft. 1 : * e
Daughtry, G.S. Hill, R.
. King, J.A.
1 Tech. Cif. 4 Romhild, R.C. -
Williams, L.4. Tanguay, W.Y.
- Thomson, J.W.
Stand. & P¥elim. Geol. Maps White, G.N.
1 Super. Dr., 3 ) 7 Student Draft.
Nunn, E.P.- ' Bartlett, E.G.
. Bergeron, J.J.
1 Super. Dr. 2 as Cright, D.E.
Gardham, F.J. Desrochers, R.F.
C P Heney, F.J.
8 Draft. 3 S : Vermette, W.P, -
Bernard, M. ' Whitman, G.S.
Debain, P. % '
Dumbrell, E.A.  _ . Reproduction Processes
Edwards, B.
Finn, H.J. = TR 1 Tech. 2 3
Gagnon, J.G.E.’ Connell, G, . s -ioed
Leader, R.E. =~ = : dolos
Rockburne,” X.G."’ f Map Photography
6 Draft. 2 . £ 2 Tech. 1 TN S s
Barbary, G.J. = R S Buck, N.E. = o HAE
Daugherty, R.F. , Williams, J.B.F,
Guibord, J.L.
Howe, K.G. o 1 Asst. Tech. 2
Mainville, B. p Sidock, K.S.
Raddatz, Kiss M.A. o
A Printing L A
Geophysical Maps, Figure Illus-
trations, Special Projects 2 Asst. (Litho or Phdto) 1
Foshay, G.N. ’

1 Super. Dr. 3 . o Major, A.C.
McNeil, G.EL. ¥ O .

2 Jr. Cff. Eq. Cper.

1 Super. Dr, 2 . Coderre, H.oA., % '
Babcock L W. . Latreille, G.L. M
1 Draft. 3 B PRECAMBRIAN DIVISION "-_;‘-

Smart, A.D.
f 1 Chief of DlVlSlOn

5 Draft. 2 . Fortier, Y.C. - . %
Eaton, R.C. - ’
Hayne, M.F. . ¥ 1 Sr. Geologist
Heyendal, H.A. : Henderson,  J.F.
Lavigne, G.H.
Walter, D.J. 1 Clerk 3

Wragg, -Miss C.E,
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. Eastern Canadian Shield PCST-PRECAMBRIAN DIVISICN
1 Sr. Geologist 1 Chief of Division
Duffell, S. ' Weeks, L.J.
3 Geologist 3 ? ¥ 1 Clerk 3
Fahrig, W.F. ' Paquette, Mrs. A. M.
Frarey, M.J. -
Eade, K.E. - Cordllleran Rimn
1 Geologist 2 1Sr. Geologzst '
Roach, R.A. Bostock, H.S.
2 Tech. Cff. 3~ = 4 Geologist 4
Baragar, W.,R.A. Lc:eech, G.B.
Heywood, W. W’ Little, H.W.
' Muller, J.E.
Western uanadlan Sh1e1d Roots, E.F.
1 Sr. Geol., 6 Geologist 3
Wright, G.M. & Gabrielse, H.
Green, L.H.-
2 Geologist 4 Roddick, J.A..
Quinn, H.A. - Souther, J.G.

Tremblay, L.P. Tipper, H. W..
Sy ot Lkl S Wheeler, J.C.
3 Geologist 3

Bell, C.K, . Appalachian Reglon
Fraser, J.A.
Taylor, F-.C, 6 Geologist- 3 .
Anderson, F.D.
1 Geologist 2 : Jenness, S.E.
Kretz, R. - - Neale, E.R. W,
Poole, ‘W.H.
Arctic Islands . y Riley, G.C.

:Stevenson, I.M.
2 Geologist 3

Blackadar, R:G. - 2 Tech. Cff. 3

Thorsteinsson, R. Kelley, D.C.
McCartney, W.D.
1 Geol., 2
Christie, R.L. Pleistocene, Groundwater and
R % e Engineerin Geology
2 Tech. Gff. 3 & £
Davison, wW.L. 1 Sr. Geologist
Jackson, G.D. Prest, V.K.
Yellowknife Cffice Pleistocene Geology .
1 Geologist 3 - 1 Geologist 4 . .
McGlynn, -J.C. g Stalker, A.M. .

1 Clerk
Brennock, Miss P.
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Pleistocene Ceology (cont'd) FUZLS AND ETRATIGRAPHY DIVISICN
6 Geologist 3 1 Chief of Division

Craig, E.G. - - Caley, J.¥,

Fyles, J.G. - :

Gadd, N.R. Zz Tech. Cff. 3

rlenderson, E.P. - Howie, R.D.

Lee, H.A. - ' MacLean, B. -

Terasmae, J.

1 Clerk 3

1 Tech. Cff.-3 Dougherty, Miss H. M.

Hughes, C.L.

Stratigraphic Palaeontology
1 Technician 1 g s
Field, D.E. 1 Sr. Geologist
e, el . Frebold, H.V/ .
Groundwater % Engineering Geology :

4 Geologist 4

1 Tech. Off. 8 Harker, P. " -
Cwen, E.B. Jeletzky, J.A.
: ‘ McLaren, D.J.
Z Tech, Cff, 5 - Toszez, E. 0.~ o~
Hall, E. g o
Pollitt, E.I.X. 6 Geologist 3
g : Bolton, T.E. -~
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FIELD WORK, 1958

The following notes describe briefly, by provinces,
the seventy-six field projects undertaken by the Geological
Survey of Cenada 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 agsembled,
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 materials., From time to time, however, as an
incidental product of the field work, ‘geological features or
mineral occurrences are noted that mow ha of immediate or
direct economic interest. Some 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 in&élve 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. i

Map-areas are designated according to the Nationél
Topographic System in effect up to and including 1957.

" DISTRICT OF FRANKLIN

L

i '

. R.G. Blackadar mapped the following areas at Cape
Dorset, on the southern coast of Baffin Island, for
publication on the-scale of 1 inch to 1 mile: 36 C SE%, and
the west half of 36.B SWi. The areas are underlain by
Grenville-type racks. These are mainly gneisses, but include
.8ubstantial bands of metamorphosed quartzite, marble, and
"schist. The trepds of these sedimentary bands change from
west in the northwest corner of the mapped area, to southeast
at the east boundary of the mapped area. o

' 'Iﬂﬂéﬁéiqion a few traverses were completed in the
"Hobart Iskand (36 Aj and White Bear Bay (35 P) ‘map-areas,
also on the southern coast of Baffin Island.

: R.L., Christie attached to Defence Research Poard's
Operation Hazen for logistical 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 Alert and Hazen Lake, Judge Daly Promontory, and




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. OSteeply 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 Fort Conger. This coal was used 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, Brock, Borden, Mackenzie King, and Prince Patrick
Islands, and in doing so mapped about 20,000 square miles in
sufficient 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
?elvi%le Island in 1955 by the Geological Survey's Operation

ranklin. :

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,



the McCormick Inlet area, and the Weatherall Bay area.

- Substantial facies differences occur: the Ordovician-
-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.

Brock, Borden, and Mackenzie King Islands expose the
northwest limb of the Sverdrup basin with a section from
Triassic to Cretaceous that dips regionally to.-the southeast.

" - Beaufort sands and gravels, of Pleistocene or Late

Tertiary age, occupy the northwestern parts of Prince Patrick
Island, Brock Island, and Borden Island. . ‘

DISTRICT OF MACKENZIE

JsA. Fraser completed geological mapping of Fort
Enterprise (80 A) map-area. The res&lts of 1957 field work
in this map-area have been published*. '

The 1958 work disclosed mainly massive and gneissic
granitic rocks in the‘northwest corner of the map-area, and
schist and gneiss in the northeast corner as might be. expected
from Map 16-1958. o j

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 sites and for other purposes.

F.C. Taylor was assigned to complete the reconnaissance

geological mapping of the only outstanding map-areas within
.the Precambrian Shield of southeastern District of Mackenzie
(75 A, the southeast half'of 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 milés except for a central north-south
strip comprising about one-third of 75 A, and except for the
extreme southeast corner of that map-area. :

The mapped area is 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).




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. Some 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 Geology and
Geography, University of British Columbia, commenced and
completed the geological study and magping of the west half
" of Mesa Lake (86 B/1L Wi) map-area. This map-area was chosen
for mapping because it was thought that it would provide
further information on the relitions between the Yellowknife
group and Snare group of rocks*. Field work failed to
indicate a stratigraphic 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 E}) map-area. It is not expectgd 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 og it -during the
© summers of 1956 and 1957. A preliminary report’ concerhing
- the 1955 field work has been published. we

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

3

Lord, C.S., and Wilson, J.T.: Ingray Lake, District of
Mackenzie, Northwest Territories;'éeol. Surv., Canada,
Map 697A (1942). .

Lord, C«5., and Wilson, J.T.: op. cit.

Jeletzky, J.A.: Uppermost Jurassic and Cretaceous Rocks of
Aklavik Range, Nortreastern Richardson Mountains,
Northwest Territories; Geol. Surv., Canada,

Paper 58-2° (1958).



on parts of the Porcupine River 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
detailed 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
about the middle of the Lower Cretaceous section, and these
are correlated with those mined at Moose Channel northwest
of Aklavik. The Lower Cretaceous strata are unconformably
oveilain 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 mapped
previously as Cretaceous!. 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. bw

. Near the junction of Porcupine and East Pbrcﬁpine
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 project in this vicinity in the
near future: 116 A, B, C k3, F B4, G, and H. Data were obtained
from all map-areas except 116 A, Although the stratigraphic
data obtained will facilitate the contemplated helicopter-
assisted reconnaissance they dc not warrant a preliminary
report at this stage. -

T . -

McConnell, R.G.: Report on Exploration in the Yukon and
Mackenzie Basins, N.W.T.; Geol., Surv., Canada, Ann.
Rept., vol. IV, 1888-89, pt. D, p. 123.




JeA. Roddick and J.0. Wheeler made a preliminary
geological reconnaissance of 105 ¥, G, J, K, and part odf 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 rreliminary 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 maximum
efficiency. 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 south and southwest. The results, 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 geilogical problems outstanding
from Operation Stikine (1956)* within Bowser Lake (104 A),
Spatsizi (104 H), and Dease Lake (104 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.G. Souther; and within Cry Lake (104 I)
map-aresa, of H. 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 Cretaczous s2diments which are in part
intensely contorted and dislocated, and in places have
suffered low-grade metamorphigm. he 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 than the younger rocks
within the basin. The recognition of this basin during the
mapping done by Operation Stikine lead to speculation as to
its potential for pctroleum deposits. The mapping done in
1958 confirmed the possibility that the intensity of
deformation of the interior of the basin may decrease with

1 :

Roots, E.F., and O%acr:: Stikine River Area, Cassiar District
?riti?h Columbia; Geol. Surv., Canada, Map 9-1957
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depth, thereby increasing its attractiveness to those
engaged in the search for oil and gas.

Asbestos was noted in Dease Lake (104 J) map-area
L miles east of the south bay of Tachilta Lakes, 2% miles
west of Tuya River. This-locality is approximately 35
miles up ‘Tuya River valley from the Dease Lake-Telegraph
Creek rpad, 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
3-inch fibre is abundant. The longest fibre noted was about
1% inches in length. Veins of green non-flexible fibrous
serpentine, and.of massive pale bluish grey and green
serpentine are also present, and are cut by the veins of
chrysotile. The ultramafic body in which the veins occur
israbout 3 miles long and %4 mile wide. This body was
crossed by a single traverse only, and nothing is known of
its asbestos content elsewhere. ,

ygi R i
- J.G, Souther completed field work outstanding from
Operation 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: ice field - adjacent
to the central part of the north bound . {e
In addition, he made a geological reconnaissance of
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 L-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 part is underlain mainly

- by Permian, Triassic, and Jurassic sedimentary and.volcanic
. rocks. ; N

- mineralized with molybdenite

3

Abundant molybdenite was noted in hand specimens

from a pink quartz monzonite stock on the eastern boundary

of Sumdum (104 F) map-area 43 miles north of Barrington River.
In addition, specimens of pink quartz monzcnite, well

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
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H, Gabrielse continued stratigraphic studies and pre-
liminary geological 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 to fine-grained, cherty hornfels. Similar contact
metamorphic rocks were noted several miles northwest of the
fluorite-~bearing greenstone. i

H.W. Tipper completed the geological study and mapping
of Quesnel (93 E; 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 granitic rocks 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 seBarated 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 rocks, 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.



H.W. Little commenced the revision of previous L-mile
geologicil mapping within Kettle River West Half (82 E Wi)
map-area—. Field work requiréd for this revision was
completed except in that part of the map-area lying north of
latitude 49°50°',

Rocks shown as "Shuswap Complex™ on Map 538A were
remapPed in accordance with the current concept that the
term "Shuswap" should be :rzstricted to rocks of pre-Permian
age. ' Intrusions included in the "Shuswap Complex™ of

. Map 538A were remagped as Mesozoic Nelson or Valhalla
intrusions, or as Cendzoic Coryell intrusions, to correspond
with,the map-units used in the map-area immediately to the
east™, The stratigraphy of the Tertiary Vvolcanic and
sedimentary rocks was found to require substantial revision.
Undeformed Miocene (?) basalts were recognized for the first
time. Major northerly-trending faults were noted near the
east boundary of the map-area in Conkle Creek valley, and
at various points between Carmi and the junction of ftission
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 W}) map-area, under the direct
supervision 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,
andK/B, Lp)o .

In addition, he commenced and completed:a reconnaissance
of the surficial deposits of the lowlands and islands of
Strait of Georgia between Sooke on Vancouver 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

gl o o ,
Cairnes, C.E.: Kettle River (West Half), British Columbia;
Geol. Surv., Canada,.Map 538A (1940). Py

2
Little, H.W.: Kettle River (East Half), British Columbia;
" Geol. Surv., Canada, Map 6-1957.
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the southeast quarter of Burton 582 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 dome
in the centre of which erosion has exposed the oldest unit,
mainly quartzite. Overlying the quartzite, in sharp contact
with it, and presumably intrusive into it, is hornblende
and biotite porphyriiic 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, ﬁap 3-1956).
The combined "stratigraphic®" thickness of the gneiss and
granite is between 2,000 and 3,000 feet. The granite grades
upward into migmatite and paragneiss (Unit 10C, 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 emp,-laccment, origin, and other features of the
granitic and associated rocks.

B.R. Pelletier and W.B. Brady commenced and completed
field work within Tetsa River (9L ) 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 Palaeozoic
strata outcrop in two structurally "high" belts, 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
underlain meinly by Lewer Cretdceous formations. The
Triassic strata thin from west tc east, and sedimentary
features indicate that they were deposited: fré¢m easterly
flowing waters.

BRITISH COLUMBIA 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 G E3) map-area. Field work was

1§

Little, H.W.: Nelson (West Half), Kootenay and Similkameen
Districts, British Columbia; Geol. Surv., Canada,
Map 3-1956 (1957).
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completed within part of 82 G/1, all of 82 G/2 E3, and part
of 82 G/10. & A 55 ?

The map-area contains an exceptionally complete
. .stratigraphic section, the strata ranging in age from the
* Precambrian Waterton formation, to the Kishenehn formation
of Eocene and Oligocene age. Many minor intrusions of
trachyte and syenite were mapped, mainly in northern part
of 82 G/2 E4. These range up to 3 miles in length, and are
of late Mesozoic or younger age. Several windows of Upper
Cretaceous rocks were mapped within the Preécambrian strata
of the Lewis thrust sheet.’' One of thése, in British Columbia,
is at the headwaters of Howell and Harvey creeks, in
82 G/2 Ei.. It suggests that the minimum horizontal dis-
placement of the Lewis overthrust is 25 miles. A northwesterly
trending normal fault along the east side of Flathead Riwver
valley marks a stratigraphic throw of about 23,000 feet.
The strata on the northeast side have moved up relative to

r

those on the southwest.

""" DeF. Stott completed stratigraphic studies 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 that, in 1959, this
work will be continued northerly towards Peace River.

D.C, McGregor spent about a month in Miette (83 F/4)
map-area in Alberta (See E.W. Mountjoy), and about two
months in the foothills between Smoky River and Red Willow
River' {See D.F. Stott). Macro and micro flora, as appropriate,
were collected from Lower Cretaceous and adjacent. strata.:

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 that the remainder are of Cretaceous age.

In addition, Jurassic studies in the Nelson West Half (82 F Wi)
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, Eequires a re-
interpretation of parts of Map 3-1956-.

ALBERTA o
D.K. Norris commenced and completed field work
within Carbondale River (82 G/8 Wi) map-area.

Iiittle, H.W.: Nelson (Westwﬁéif), Kootenay and Similkameen

Districts, British Columbia; Geol. Surv., Canzada,
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 Ehat,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-area.
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 geoclogical study and mapping

of Miette (83 F/L) map-area, the west half of which was

done by him in 1957. 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
ggrticular attention will be paid té structural features.

n addition, it is expected that an appropriate map and
report will be prepared in due course for publication by

the Geological Survey.

ALBERTA 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 remainder of
the area underlain by Athabasca rocks was studied during

1
Clow, W.H.A., and Crockford, M.B.B.: Geology of Carbondale
: River Area, Alberta; Research Council of Alberta,
Report No. 59 (1951). :
2

Hage, C.0.: Beaver Mines, West of 5th Meridian, Alberta;
Geol. Surv., Canada, Map 7394 (1943)..
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1958. In addition, a short time was spent studying Athabasca
rocks’on the north shore of the lake, including those

exposed on the islands immediately south and southwest of
Crackingstone 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 per cent 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 1080L0' 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
publications have resulted from the current project, but
the‘ggplogy of much of the mapped area was.published
previously on a scale of 1 inch to 1 mile.l

: E, Hall commenced a reconnaissance ground-water
survey of that 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

— S ' =B :
Fraser, J.A.: Crackingstone (West Half), Saskatchewan;
Geol. Surv., Canada, Paper 54-8 (1954).




14

survey was completed within Weyburn (62 E) map-area where
about 25 per cent of the wells, mainly those penetrating .
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 same as it was in 1935 when
surveyed.by Dr. B.R. MacKay of the Geological Survey. In
addition,:other reconnaissance studies were made during 1958
as.required to aid planning for future ground-water surveys
in the district. ' . .

J.S., Scott, a post-graduate geology student at
University of lllinois, commenced the,geological study and
mapping of the surficial deposits of Elbow %72 0/2),
Hawarden (72 0/7), and Outlook (72 0/6) map-areas. The
project area includes the South Saskatchewan River dam and
power site. -About half the field work was completed, the
- mapping being done forpublication 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
Mr. Scott's Ph.D. thesis at University of Illinois, and
will provide an appropriate map and report for publication
by the Geological Survey. T

¥ ot

 MANITOBA .

J H.A. . Davison commenced and completed
field work in pids (' map-area. Widely scattered
outcrops occur in the western half, and along Nelson River
in the eastern half; elsewhere the map-area is almost devoid
of exposed bedrock. The eastern third is underlain by
Palaeozoic strata, probab}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-
westerly trending belts of metamorphosed sedimentary rocks
outerop along Moose Lake, and on Nelson River at Turtle
Island. Similarly altered strata outcrop along Aiken River
in the extreme southwest corner of the map-area. Sed-
imenBary rocks of the Assean Lake belt of the-adjacent map-
area® were traced a few miles northeasterly into. Kettle

1
Geological Survey of Canada: Geological Map of Manitoba,
Map 850A (1946).

¥
Mulligan, R.: Split Lake

Manitota; Geol. Sﬁrv., Canada,
Map 10-1956 (1957).
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Rapids.map-area. In addition, abundant basic dykes were
{g%nddln the southwest corner, between Split Lake and
ord.

R. Kretz commenced and completed the geological
study and mapping of Northern Indian Lake (64H) map-area,
about 80 per cent of which is devoid of outcrops. Outcrops
occur -mainly in the centre of the west -half of the map-area
between: Small Lake, Northern Indian Lake,  and Partridge
Breast Lake; and along Churchill River in the east half of
the map~area. Except for a body of schist,: gneiss, and
amphibolite on the south side of Partridge Breast Lake,
the observed rocks are mainly varieties of granites and
gneisses. :

; H, Williams, a post-graduate geology student at
University of Toronto, commenced a detailed study of an
area (part of 63 Kélé) including the Chisel Lake base metal
deposit of Hudson Bay Mining and Smelting Company. The
approximate boundaries of the map-area are: 54,9491 to
5L°52%; 100°05' to 100°10'., Field map§ing is being done on
a scale of about 1 inch to 500 feet. t 1s 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
publication.

ONTARIO

M.J, Frarey mapped the eastern half of Echo Lake
{1 J/127 map-area in 1957, and the western half. during 1958.
Somewhat more than the northeastern half of the area mapped
during 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, except a minor band on the southwest.side of
McMahon Lake, have been reassigned, mainly to the Gowganda
and Lorrain formations. A band of basaltic and andesitic
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

Collins, WeHs¢: Bruce Mines, Algoma District, Ontario;
'Gpo}s Surv., Canada, 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 submiscion to Atomic Energy of Canada, Limited.

B.V. Sanford and C. Gauvreau used hammer percussion
seismic (refraction) equipment on an experimental basis to
determine depths to bedrock. Accurate 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 feet) 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 stratigraphic 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 o0il 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 study of the origin, cdistribution, 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 Presqutile
(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. Mirynechts 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. o

. L. Kirwan, a seasonal party chief, and currently a
graduate _>5logy student at McGiIl}Universit{, commenced and
completed ‘geological field work within Deer Lake East Half
(53D E&. map-area in extreme western Ontario. The map-area
is underlaipn almost exclusively by granodiorite, granite,
and rglggei;iqus, and granitic gneiss.

©,H, Chown, a seasonal party chief and currently a
graduate geology student at Johns Hopkins University,
commenced a1l completied the geological study and mapping
of Carroll Lake East Half (53 M E#) map-area.. Except in
the extreme southeast corner, the map-area is.underlain by
granodioritic rocks, in part porphyritic and gneissic. In
the extreme southeast corner are pre-granite'basii volcanic
rocks and sedimentary strata as previously mapped”.

R

‘ J. Terasmae -spent. most of the 1958 field season
investigating sur%icialidéposits temporarily exposed by the
St. Lawrance Power and Seaway development and related
construction. HNo report is planned, but the data obtained
will greatly facilitate mapping of other surficial deposits
in the vicinity. :

ONTALKIO AND QUEBEC

N.R., Gadd, because of the higher priority assigned
to his work at Chalk River, Ontario, limited his study of the
surficial deposits of Ottawa (31 G/5) map-area to an exam-
ination of sections exposed in current temporary excavations.
Miss J.M. Bostock, working on a phase of this project and
under his direct supervision, compiled alditional data
concerning the thickness of drift within the city., This
information is being used to revise the recent ma.p2 showing
drift-thickness contours for the west part .of the city, and
to prepare for publication similar data concerning the
east part of the city.

QUEBRES

T.5. Bolton commenced a study of the Ordovician and
Silurien stratigraphy and palaeontology of Anticosti Island

i
Horwood. H.C.: Ceology and Mineral Deposits of the Red Lake
Map Area; Ontario Department of Mines, Pub. 4L9A (1940).

2
Bostock, J.M.: Drift-Thickness Contours, City of Ottawa
zWest Part), Carleton County, Ontario; Geoi. Surv.,
Canada, lMap 13-1958 (1958).
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in 1957, and in 1958 completed his study by examining
formations in the western 60 miles of the island. Two
stratigraphic sections, each of which cross the Ordovician-
Silurian contact, were measured and studied in detail; one
of these extends from the mouth of 0il River south-south-
easterly to Jupiter River, and the other from Martin Bay
sotith 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 surficial 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.J.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.

Much of the 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 Chateauguay. -

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 this equipment under conditions enccuntered in Lachine
(31 H/5) map-area.

1
Clark, T.H.: Montreal Area, Laval and Lachine Map-Areas;
Department of Mines, Quebec, Geol. Rept. 46 (1952).
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E.R. Rose examined iron-titanium deposits of the
Morin anorthosite body north of Montreal, and of the St.
Urbain anorthosite body. Particular attention was paid
to the mineralogy 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 AND LABRADCR

- K.E. Eade and W.W. Heywood continued helicopter-
supported Operation Fort George. The following areas,
totalling about' 35,000 square miles, were mapped during
1958: NTS 33 east of (75930'; papt of 23 M; and an area
betwegnLIatitudes 52°00* and 52°50', and lonfitudes 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 geologists. ' Furthermore the
previously standardized system of radial helicopter traverses
was abandonied in favour of a system whereby the aerial
traverses are parallel and spaced at intervals of 6 miles.
The cost 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. L : -

Greenstones, the oldest rocks recognized, occur as
three main bodies in the southern half of the area mapped
in 1958. The largest of these is about 35 miles long and
6 miles wide. Otherwise, most of the southern third of the
1958 area is underlain by gneiss and schist derived from
sedimentary formations, and most of the northern two-thirds
by gneissic or massive gramitdc rocks. Foyr bodies of pink,
crossbedded and rip¥1e~marxea Proterozoic ??)4quartzite
were encountered. he largest body is about 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 30 degrees. ﬁbst 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

T |
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 Ph.D. thesis for Mr. Donaldson, and an
gppropriate map and report for publication by the Geological
urvey. . '

S. Duffell and R.A. Roach completed field work within
Mount Wright (23 B W) map-area. Charnockites are the
oldest rocks, and underlie the northiject quarter of the
map-area. Younger biotite-hornblende gneisses, and
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 o0f still younger quartzite; marble, iron formation,
and iron ore. These areas are common in the northeast
part of the belt, less common 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 axes. The latter may be the younger.

* WeR.A. Baragar commenced the geological study and
mapping of Wakuack Eake (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. Baragar 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 St. John River valley, a
project carried on intermittently since 1950. This project,
when completed, is expected to provide maps of thelsurficial
deposits of the valleg betweer sirundsten (21 N/8)% and
Fredericton (21 G/i5)% map-areas. The results, in addition
to their usefulness for engineering geology and soils

1

Lee, HeA.: Surficial Geology of Edmundston, 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 (19573
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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 project has been
completed within the following map-areas: Grand River
(21 0/5), Grand Falls (21 O/h%, Aroostook (21 J/13),

Andover (21 J/12), north half of Florenceville (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 J/5), south half

of Woodstock (21 J/4), and north half of Canterbury (21 G/14).
Field work was completed within the following map«areas du§ing
the 1958 field season: north half of Florenceville (21 J/5),
and north half of Woodstock (21 J/4). Preliminary maps are
currently being gre ared for the following map-areas:
Grand Riyer (21 0/5), Grand Falls (21 O/h%, and Aroostook
(21 J/13x. ,

A barite occurrence was found in 1958 a few miles
northeast of Woodstock. The barite does not outcrop and
its extent is not known, but it occurs in a topographic
depression that is about 20 feet deep, 500 feet wide, and
continuous southeasterly for upwards 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. t 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 left of the road ‘beyond the bend; thence
0.5 mile north along a private tractor road to the inter-
section of this road and an alder swamp. Otherwise stated,
the locality is: latitude 46°09.87?;: longitude 67°31.4'.

F.D. Anderson completed field work in Big Bald
Mountain (21 O/1) map-area, and started his geological
study and mapping of Nepisiquit Lakes (21 0/7),: Riley Brook
(21 0/3), and Serpentine Lake (21 0/2) map-areas. The
current study of the latter three map-areas will mmke ‘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 Serpentine 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 much to our 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 1l1-

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. 1In
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/1l E3) 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 appropriate 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 O W3)
map~-area, and completed the southern half; Most of the
rocks examined were mapped many years ago’ as tightly folded

lPoole, W.H.: Napadogan, York County, New Brunswick; Geol.
Surv., Canada, Map 11-1958 (1958).

2Geological Survey of Canada: Aeromagnetic Map, Napadogan,
York County, New Brunswick: Geol. Surv., Canada,
Geophysics Paper 135 (1953).

3Bailey, L.W., and MacInnes, W.: Report on Explorations in
Po tﬁons_of the Cqunties of,VictarlT, Northum erlgnd,
ang estigouche, New nswick; Geol, Surv., Canada,
Ann. Rept. (New Series), vol. 5, 1886, pt. I\
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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 Bast Half (21 A/1l4 E4) and Gaspereau West Half
(21 A/15 W%) 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 E})
map-area.

I.M. Stevenson continued and completed field work
in Chedabucto Bay (1l 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 appendage lying in the -
northeast quarter of 11 F/3: and some field work was done
within the northwest quarter of 11 F/3, ...

_ GsA. Collins, a seasonal party chief from the staff
" of Nova Scotia Technical College, Halifax, commenced and
completed the geological study and mapping of Arichat:

(11 F/11 E}) map-area. : i b e
Lo < = X dee

: R.H.C. Holman completed a -geochemical ‘recennaissance
of mainland Nova Scotia, commenced in 1956, by sampling and
analyzing stream sediments in the following places: mainland
Nova Scotia northwest of the New Glasgow-Truro line; a
small area surrounding the village of East River St. Marys;
and an area between Halifax and Lunenburg. < The zinc content
of the stream sediments was found to be ancmalously high
within the Cobeéquid 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.. I

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 l-mile map-
area of Cape Breton Island. The geology of the area mapped
in 1958 is much as would be expected from an examination
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of adjacent previously published mapsl. Disseminated pyrite
is common in rocks of the Precambrian George River group on
a branch of McDonald Brook, 3 miles due west of the village
of North River Bridge.

PRINCE EDWARD ISLAND

GsH. 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 per cent
of Mount Stewart West Half (11 L/7 W}) map-area was com-
pleted during 1958.

MARITIME PROVINCES AND QUEBEC

K.H. Owens made an aeromagnetic survey of those

arts of New Brunswick, Nova Scotia, and Prince Edward

sland for which aeromagnetic maps were not previously
available, except that he did not complete the "extreme north-
western corner of New Brunswick. In addition, the survey
covered parts of the eastern tip of Gasp€; parts of south-
eastern Anticosti Island; Gulf of St. Lawrence between

Gasp€, Anticosti Island, Port aux Basques of Newfoundland,
Cape North 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 "lanes™ and
their spacing was, therefore, commonly greater than one-
half mile. : :

1
Bell, W.A. and Goranson, E.A.: Bras d'Or Sheet, Cape Breton
and Victoria Counties, Nova Scotiaj 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 Scotiaj
Geol. Surv., Canada, Map 1l4-1956 (1957).
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An Aero-Commander aircraft was used for this project,
in place of the Canso employed on previous aeromagnetic
surveys.. The aircraft was leased for the season, and

.ogerated'by Spartan Air Services Limited under contract to
the Department of Mines and Technical Surveys. As in
previous 8imilar surveys, the magnetic data were obtained
with Geological Survey equipment operated by Survey staff,
- and will be compiled and published by the Survey.

v The project invelved 748.25 hours flying, and
87,931 line-miles of  surveying. The field operation cost
about $1.10 a line-mile, excluding salaries of continuing

. . employees, purchases of equipment, and overhead. Similar

work with the Canso aircraft. during past years has . cost
-about $2.29 a line-mile, calculated on the same basis.

. The results of "the aeromagnetic survey have not
yet been compiled, but it is anticipated that they will
provide significant information concerning submarine
geology, including the extent and thickness of the New -

runswick-Nova Scotia-Prince Edward Island Carboniferous
basin beneath the Gulf of St. Lawrence.
- NEWFOUNDLAND / Bl H

E.P. Hendeﬁgon continued and completed field work
required for the ggo ogical study" and maﬁ ing of the ;.
surficial deposits of Conception Bay (1 3 map-area. The
project has, however, been re-defined to include all of
Avalon Peninsula, and about another field season: will be
required to complete those parts of the peninsula lying
. beyond the Con¢eption Bay map-area.. fon .

i

: Mcst of that part of the map-area lying west of the
longitude of Holyrood, except Bay de Verds Peninsula, was
mapped during 1958. This work demonstrated that Avalon
Peninsula was' glaciated from a local ice cap in the central
“part of St. Mary's Bay. No evidence was:.recognized that
would indicate that ice from the main part of the.island of
Newfoundland ever exterided across Avalom Peninsula;
although it was demonstrated that: the ice moved east-south-
easterly to slightly beyond Rantem Station on'ithe peninsula.

G.C. Riley continued the geological study and mapping
of Burgeo-Ramea (1l P/11, 12, 13, and 14) map-area, and
completed field work in detail appropriate to .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 southern part (11 P/11, 12) is underlain 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, 14) is underlain by’
substantial areas of non-%ranitic rocks. The oldest
formations, of Devonian (?) age, occupy a belt about 15 miles
long and up to 42 miles wide. fhis 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 1l P/13 and southeasterly across the
northeast part of 11 P/lh. 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 investagated the east half of Baie
Verte (12 H/I8] 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 Advocate
Mines Concession.

The west half of Baie Verte map-area is underlain
by quartz-feldspar gneisses and minor gneissic conglomerate
of the Fleug 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 (?7)
Baie Verte group. Also, it is probable that chloritic
schists previously mapped within the Fleur de Lys grOuph

5 o
Riley, G.C.: Red Indian Lake (West Half), Newfoundland;
Geol. Surv., Canada, Map 8-1957, Map Unit 1l. .
2
Neale, E.R.W.: Baie Verte, White Bay and Green Bay Districts,
Newfoundland: Geol. Surv., Canada, Map 10-1958 (1958).

3
Tuller, J.0.: Geology and Mineral Deposits of the Fleur
%e Ly? Area; Geol. Surv., Newfoundland, Bull. 15
1941).
Baird, D.M.: The Geology of the Burlington Peninsula,
?ewfo?ndland; Geol. Surv., Canada, Paper 51-21
1951).

Puller, J.0.2 op. cit.




27

are equivalent to Baie Verte meta-volcanic rocks and merit
the same attention from prospectors as the latter, a well-
mineralized group. For instance, it was noted that
chloritic s¢chists of this type in the Coachman Cove region
contain abundant disseminated pyrite and minor chalcopyrite.

!

Several thin sills and discontinuous lenses of ultra-
basic rocks were mapped within tha Fleur de Lys gneisses
of Fleur de Lys map-area. These ultrabasic rocks occur
within a belt that. extends southwostward from ultrabasic
bodies previously mapped® near Fleur de Lys village. The
largest mapped in 1958 is 1% miXes north of what is
locally k§0wn as Duck Island or Airbase Lake. The ultra=-
basic’ bodies may warrant prospccting ror asbestos and
chromite. '

A prgliminary map of Fleur de Lys map-aréa is being
prepared, but a second preliminary map of Baie Verté map-
areéa is not warranted because that part mapped during 1958
is underlain by gneisses of the Fleur de Lys group. o

D.M. Baird, a seasonal party chief now on.the staff

Y of University of Ottawa, commenced and completed the :

geological study and mapping of /Dger Lake (12 H W%) map-area.
the oldest rocks, Precambrian gneisses, occupy most of the
north half.of the map-area.- On the west, south, and south-
gast these are overlain by Cambrian slate and quartzite.
The Cambrian:strata are overlain, ‘on the west and: south, by
Ordovician liméstonés which, in turn, are overlain by
Ordovician,shale, sandstone, and conglomerate. * The latter
outcrop throuvghout the western mergin of the map-area
except that they are intruded, between Bonne Bay and North
Arm of Bay of Islands, by ultrabasig and associated ;i
intrusions. Except for Devonian.(?) granite 'southeast of
Grand Lake, much of the mep~alaa southeast of Big Bonne Bay
Pond is underlain by gently inclined sandstone, shale, and
conglomerate of Mississippisn :and Pennsylvanian age.

These strata form a northessterly-trending basin. They are
displaced by major faults that strike. north-northeasterly
through Grand Lake.

GENERAL

" BeA, Latour continued to collezt data required to
maintain an up-to-date estimate of the coal reserves of
- Canada. Visits for this purpose were made o a2ll producing
.coal mines of ‘soutl: .~ Saskatchewan, Alberta, and south-
eastern British Colum™ia.

1Fuller, J.0.: Geology and Minezral Deposits of the Fleur de
Lys Area: Geol. Surv., Newfoundland, Bull. 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 to the public.

G.A. Gross continued his field studies of the iron
deposits of Canada, spending most of the field season in
southern Quebec and southern Ontario, between St. Urbain
and extreme western Ontario. 2o

C.R. McLeod continued his investigation, commenced
in 1957, of the heavy mineral content of sand and gravel
deposits in the Maritime 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. 2

R. Mulligan started a study of beryllium deposits
of Canada, a project expected to culminate in an Economic
Geology Series report for publication by the Geological
.Surveys 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
Mountain, near Cassiar, northwestern British Columbiaj
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 Gaspe, 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 continental drift. '

In addition, about six weeks were spent in western
Ontario, including a brief excursion to Duluth in the
United States. Specimens were collected from various
Proterozoic rocks including the Logan sills and Lower
Keweenawan sediments near the Lakehead, Duluth gabbro near
Duluth, and Keweenawan lavas north of Sault Ste. Marie.
Palaeomagnetic measurements made on these samples appear
to have confirmed and supplemented our knowledge of the
relative ages of various Keweenawan rocks as determined
previously by classical geological methods. For instance,
palaeomagnetic data suggest that the Duluth gabbro and
Keweenawan lavas are of essentially the same age, whereas
the Logan sills 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, supplemented by
published and unpublished data, will permit him to prepare
an Economic Geology Series report for publication by the
Geological Survey.

. C.H. Smith, as part of his continuing study of the
ultrabasic rocks of Canada, made a reconnaissance
investigation of ultrabasic bodies of the Cordillera between
the 49th Parallel and Clinton Creek, Yukon, "and of
Northwest Territories. Some of these bodies contain
asbestos, chromite,.or nickel. Appropriate samples were
obtained. for office and laboratory investigations.






