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ANNUAL REPORT APRIL 1, 1971, to MARCH 31, 1972 

GEOLOGICAL SURVEY OF CANADA 

INTRODUCTION 

Y.O. Fortier, Director 

This report, intended for departmental use but not for public 
distribution, gives an accounting of all the scientific and technical support 
units in the branch. Because internal reporting procedures now provide a 
readily available annual statement for each of the approximately 500 approved 
scientific projects, these data are not included in this report. 

The Geological Survey' s activities are designed to support two of the 
department's programs, the Mineral and Energy Resources Program (MERP) 
and the Earth Sciences Program (ESP). 

MERP 

The departmental objective of MERP is to "ensure effective use 
of the mineral and energy resources available to Canada for the present 
and future benefit of the nation." This MERP objective is divided into 6 
sub-objectives, 3 of which are of major interest to the Geological Survey 
of Canada. These are: 

- To ascertain the mineral and energy resources available to Canada. 
- To improve the means of discovery, extraction, processing, trans-

portation and use of minerai and energy resources. 
- To provide governments, industry and public with information 

required to develop and use Canada' s miner al resource s. 
The Geological Survey, in turn, has developed a set of MERP 

objectives, which, while obviously related to those of the department, 
more clearly de fine our tasks. Finally, the se branch objectives (the 
"whats") are achieved through a corresponding set of activities and sub
activities (the "hows"). The relationships between MERP branch objectives 
are portrayed in matrix form below (Figure 1). Obviously, most of our 
activities and sub-activities serve more than one branch objective; for 
example, consider national systematic mapping against the list of objectives. 

Proverbially, GSC activities have had three major objectives under 
MERP: ~ the identification of potential resources - an inventory objective, 
~ the promotion of minerai exploration and~ regional minerai development. 
These fonctions characterize the GSC as the exploration arm of the F e deral 
Government; a highly relevant role whether the policy of the day gives 
emphasis to development or to management. 
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Figure 1 

MERP GSC Objectives and Activities 
(subject to change) 
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ESP 

Similar considerations apply to the Earth Sciences Program, the 
departmental objective of which is "to contribute to the conservation and 
use of the earth, for the present and future benefit of the nation." This 
ESP objective is, in turn, divided into three sub-objectives, towards all 
of which the Geological Survey has functional responsibilities which are 
discharged primarily through activities of the Terrain Sciences division. 
These are: 

- To develop and maintain an accurate and up to date description and 
understanding of the solid earth as appropriate to the economic, 
social and defence needs of the nation. 

- To foreeast and monitor hazards affecting man's occupation and use 
of the landmass and contribute to their correction. 

- To promote more effective use of the landmas s. 
Again, the Geological Survey has developed a set of ESP objectives, 

more precisely defining our contributions. And the se branch objectives are 
achieved through a corresponding set of activities and sub-activ ities, as 
shown below (Figure 2) in matrix form. It should be noted that, although 
Information Systems are shown here as an activity in ESP - as indeed they 
are - the whole of the budget of Geological Information Proce s sing Division 
is allotted to MERP. 

With the exception of a few isolated projects, ESP in the Geological 
Survey is restricted to the Terrain Sciences division. This program also 
includes the Surveys and Mapping Branch, Earth Physics Branch, Polar 
Continental Shelf Project and Canadian Centre for Remote Sensing. 

In considering the Geological Survey of Canada in a departmental 
or even inter-departmental context, one must bear in mind that many of its 
activities contribute not only to more than one sub-objective of one program, 
but also provide useful if not vital data requirements for sub-objective s o f 
the other program(s). Thus, the multi-use nature of much of the G e ological 
Survey' s work is an acknowledged fact of life. 

Du ring 1 971- 72 the authorized stre ngth of the G e ological Sur vey 
was 626 man-years (including 113 casuals) and the budget was $ 1 5, 508,000 . 
Although most field studies were directed by staff membe rs, some were l e d 
by temporary e mployees including univ ersity professors and p o stdoctoral 
fellow s. Work, such as aeromagnetic surveys, w as also ca r rie d ou t u nd e r 
c ontract . 

The Geological Survey, on the ad vice of the National Adv isory 
C ommitte e on Research in the Geological Sc iences, a w ard e d a total o f 
$228, 000 in general (undirected) grants-in-aid to stimulate res e arch in 
Canadian univ ersities. In addition $50,000 was provided for res earch in 
th e d e v e lopment of computer processable files. 

During 1971-72 we published six memoi rs, 2 1 b ulle t in s , 5 8 pre
liminary papers, 3 6 coloured geological maps, 1 O p reliminary m aps 
(include d i n paper s e rie s reports) and 3 32 aeroma gn e tic m a p s. In addition 
office rs of t h e Branc h publishe d about 180 pape rs in va r iou s scien tific 
j o u r nals, gave 1 15 p r e s e ntati ons to s c ientific mee t in gs, a nd participated 
in 64 unive rsity lecture s o r seminars . To meet continuing public demand, 
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we reprinted 1 economic geology report, 3 memoirs, 8 preliminary 
papers, 2 miscellaneous repo:rts, 1 preliminary map, 8 final (coloured) 
maps and 1 76 aeromagnetic maps. Also, the Survey printed 183 aero
magnetic maps of parts of Cameroon in cooperation with C. I. D. A. 

A total of $187,800 worth of GSC publications and rock and mineral 
sets were sold; about 66% through the Ottawa. office, 22% through I.S.P.G., 
and 12% through the Vancouver office. In contrast of the 18, 500 people who 
visited the three distribution offices, 10,200 were at the Vancouver office. 
The sales through the Ottawa office represented 161; 000 maps and 105, 500 
reports. 

A total of 9, 693 prospectors' sets of rocks and minerals were 
soldas were 327 sets of the 120-specimen collection of minerals, rocks 
and ores. About 550 samples submitted by the public were examined. 

In August 1972 Canada will be host to the 24th International 
Geological Congres s and during the report period many members of our 
staff were heavily fovolved in preparations for the scientific meetings and 
the associated field excursions. The culmination of several years' work 
will be seen in the next few months. 
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CENTRAL LABORATORIES AND TECHNICAL 

SERVICES DIVISION 

J.A. MAXWELL, Chief 

INTRODUCTION 

The Central Laboratori es and Te chni cal Servi ces Division was fonned 
in December, 1971, from the Mineralogy and Analytical Chemistry Sections 
of the former Econœiic Geology and Geochemistry Division, and the Instru
ment Development Shop. 

The objectives of the Division are: 

l. To provide the chemical, mineralogical, instrumental and techni
cal services and advice required by Branch scientific projects 
and operati ons; 

2. To provide mineralogical infonnation to the Public; 

3. To initiate and carry out the mineralogical, chemical and techni
cal research and method development needed to meet previous 
objectives. 

To achieve its objectives, the Division is engaged in the following 
activities: 

l. The provision of chemical, mineralogical and instrumental analyses, 
information and advice; 

2. The provision of electronic and mechanical services in the design, 
development, construction, modification, installation and mainten
ance of cœiplex analytical and other instrumentation and equipment; 

3. The modificati on and adaptation of existing methods, techniques 
and equipment , and the assessment, development, testing and appli
cation of new ones, required to carry out the work of the Division; 

4. The development and maintenance of the National Systematic mineral 
collection, the Branch ore and meteorite collections; 

5. Chemical and mineralogical research and method development including 
contributions to the development of international standards, as 
required to carry out the work of the Division; 

6. The preparation of representative sets of Canadian rocks and min
erals for sale to the Public; the preparation and publication of 
guidebooks for Canadian mineral areas of interest to mineral col
lectors; the identification of mineralogi cal and related samples 
submitted by the Public. 
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DIVISION ADMINISTRATICN 

Personnel Notes 

The staff of the P.nalytical Chemistry and Mineralogy 
Sections, and of the present Division administration, 
wish to acknowledge, with gratitude, the dedicated 
and untiring leadership of Dr. S. C. Robinson over 
many years, as Chief of the Mineralogy Division, the 
Petrological Sciences Division, and of the Economie 
Geology and Geochemistry Division. Dr. Robinson is 
now attached to the Director's staff in an advisory 
capacity. 

,Appointed chief of the Central Laboratories and Tech
ni cal Services Division in December, 1971; 

Continued with analysis of lunar së111ples fran the 
Apollo 14 and 15 missions, as a Principal Investigator, 
with the U.S. National Aeronautics and Space Admini
stration; 

Appointed to Advisory Board, Chemical Analysis Series, 
Wiley-Interscience, in September, 1971. 

The Division filing system has been revamped because 
of the reorganization, and has been converted to a 
Datafile Rollout System. 

Copy services were introduced into the Division for 
the first time, through the acquisition in 1971, of 
a copying machine. 

The heavier administrative work load incurred as a result of reorgan
ization, special employment programs and work for the International Geological 
Congress made it necessary to employ additional secretarial assistance. 
This was capably provided by Mrs. R. Whaley, Mrs. I. St. ,Amour and Mrs. R. 
Sunstrum. 

Miss Anne Parke-Taylor replaced Mrs. M. Gorman as Division Secretary 
in December, 1971. 

,Administrative assistance was provided by J. Johnson, who joined the 
staff as a casual employee in August, 1970, and who was reassigned to the 
Speci a 1 Task Force as of April, 1972. J. L. Mena rd joi ned the staff in 
November, 1971 as a casual with the Winter Works Program to assist in the 
increased administrative duties resulting from the special program. 

J. A. Maxwell: 

/lttendance at Meetings 

Annual Meeting, Royal Society of Canada, June, 1971, 
Ottawa. 



J.A. Maxwell: 

J . P. • Maxwe 11 : 

Maxwe 11 , J . A. 
1971 : 

- 8 -

Thi rd Lunar Science Conference, Manned Spacecraft 
Centre, Houston, Texas, Janua ry, 1972. 

~mbership on Committees 

Chairman, Branch Classification Evaluation Committee, 
Technical Category 

Member, Associate Committee on Meteorites, Natirnal 
Research Counci 1 

Member, Standards Committee, Geochemical Society 

Branch Representative, Departmental Committee on 
Bilingualism and Biculturalism 

Papers, Lectures and Talks Given 

"The GSC lunar study program - a two-year retrospect". 
Sigma XI Chapter, University of Waterloo, October, 1971. 

"Spot-sampling the Moon". Science Teachers ,llssociation 
of Ontario Conference, Jllgonquin College, Ottawa, Nov. 
1971. 

Outside Publications 

The continuing past: the growth and development of 
laboratory facilities in the Geological Survey of 
Canada. Fourth Ceram. Chem. Conf. (on Silicate Anal.), 
Brit. Ceram. Res. Assocn. Sp. Publ. No. 72, 61-69. 

Active Proje cts 

Lunar Crust Investigation 670561 
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MINERALOGY SECTION 

R.J. Traill 

The scientists and support staff of the Mineralogy Section 
produce data and provide scientific services in support of 
Branch objectives, by developing and applying analytical 
techniques of X-ray diffraction, X-ray fluorescence, 
electron and laser beam excitation, and by operating sample 
preparation and mineral-separating laboratories. Section 
staff are responsible for cataloguing, extending, and 
studying the Systematic Reference Series of Canada's 
National Mineral Collection, the National Meteorite Collec
tion, and reference collections of the minerals of Canadian 
ore deposits; and for the dissemination of mineralogical 
information to the public by sale of sets of minerals and 
rocks, by identification of specimens, and by answering 
requests for information. 

Activities 

A.G. Plant, G.R. Lachance and R.N. Delabio filled requests 
for electron microprobe analyses in support of 18 different 
Branch projects. Problems ranged from the analysis of 
isolated mineral grains to the examination of complex 
mineral assemblages requiring in excess of 1000 element 
determinations, and the following description illustrates 
the scope of the analytical studies. Mineral assemblages 
in the Proterozoic volcanics from Michipicoten Island were 
analyzed for R.N. Annells to assist in the elucidation of 
the petrology of these rocks; carbonates from various types 
of copper deposits were analyzed for R.V. Kirkham; the 
compositions of minerals from the Granisle porphyry copper 
deposit were investigated for J.L. Jambor; problems of 
metamorphic assemblages were studied for E. Froese and 
E.W. Reinhardt; the compositions of experimental products 
were determined for R.F. Emslie; the mineral assemblages 
from two alkaline complexes were analyzed for K.L. Currie, 
and the occurrence of nickel in non-silicate and silicate 
phases in ultramafic rocks was investigated for 
O.R. Eckstrand. 

M. Bonardi, R.N. Delabio and G. Pringle provided the 
following X-ray diffraction and mineralogical studies in 
direct support of 51 Branch projects: 2353 mineral identi
fications, 12 calculations of unit cell constants, 9 olivine 
composition determinations, an d 201 X-ray diffractometer 
analyses. Exam inat ions were made of 123 samples for age 
det ermination and the samples and reports forwarded to the 
Geochronology Section . X-ray powder patterns were prepared 
from 115 new additions to the Nationa l Mineral Collection 
and 49 of these were added to our reference file of standard 
X-ray powder patterns. More than 1000 patterns were 
measured by M. Bonardi to obtain data for inclusion in a 
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revision of the Catalogue of X-ray Diffraction Patterns 
(Paper 60-4) which is nearing completion. 

R.J. Gravel completed 2808 quantitative and 691 qualitative 
X-ray fluorescence analyses of rocks and minerals in direct 
support of 14 Branch projects, and indirectly in support of 
many others through provision of analyses of samples for 
age determination. Analyses were made for 29 different 
elements; the most often requested elements were Si (949), 
Rb and Sr (386), Cu and S (299) and K (135). 

J.C. Paris, B. Machin, R. Charbonneau, A. Brown, and M. Huet 
processed 4138 samples in the sample preparation and mineral
separating laboratories, and prepared 320 concentrates of 
minerals. This work required the following numbers of 
operations: crushed, ground and sized 4153; heavy liquida 
2001; Frantz magnetic separations 1586; Carpco magnetic 
separations 1167; Superpanner separations 549; and Wilfley 
Table separations 36. 

J.M. Larose, J. Turpin and T.H. Racine prepared and shipped 
9693 Prospector's Sets of Minerals and Rocks. The distribu
tion of these throughout Canada was as follows: 

Alberta 

British Columbia 

Manitoba 

New Brunswick 

Newfoundland 

Nova Scotia 

Northwest Territories 

Ontario 

Prince Edward Island 

Quebec 

Saskatchewan 

Yukon 

Ottawa Office 

Minister's Office 

Other 

Sales of the 120-specimen 
ores repreeenting the raw 
industry amounted to 327. 

1319 

1683 

104 

438 

181 

216 

449 

2080 

10 

752 

599 

719 

932 

70 

141 

collection of minirals, rocks and 
materiale of the Canadian mining 

One special set of these collec-
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tions in a special display cabinet was presented to the 
Honourable J.J. Greene Minister of E.M.R. on his retirement. 
At the request of the National Film Board, 350 special 
collections were supplied to accompany Earth Science film
atrip kits. 

H.R. Steacy reports extension of the Systematic Reference 
Series of the National Mineral Collection by the addition 
of 235 specimens acquired by gift, exchange and purchase, 
and a moderate amount of material collected in the Bancroft, 
Lake Clear and Otter Lake regions. The accessions included 
14 minerals new to the series which now comprises 1650 
species. Thirty different requests for mineral specimens 
were received from the GSC, other Departments of Government, 
and industry. Addition to the ore collections included 
suites from Cobalt and the Bluebell Mine, British Columbia, 
The National Meteorite Collection was increased by 24 
specimens representing 17 falls, raising the total number 
of represented falls and finds to 318. Additions included 
a gift of a major portion of the Canadian meteorite, 
Catherwood, Saskatchewan. A study of the Catherwood and 
Kinley meteorites was started in our laboratories by W. Fillo 
who will continue the study as a graduate thesis at the 
University of Saskatchewan. 

R.N. Delabio examined and identified 547 samples submitted 
by the public and reported the results orally and in 121 
letters. Mrs. A.P. Stenson replied to 36 requests for 
information from the public. 

Mrs. A.P. Stenson continued her investigation of mineral
collecting areas of interest to rockhounds and tourists by 
visiting localities along the Alaska highway. 

A.G. Plant and R.J. Traill studied a suite of samples from 
the Apollo 14 Lunar Landing Mission and presented a report 
at the Third Lunar Science Conference held at Houston, 
Texas, in January 1972. Studies are underway on Apollo 15 
samples and a continuation of the work has been approved by 
NASA. 

G.R. Lachance 

A.G. Plant 

A tt endanc e a t Meet i
1
ng s 

Canadian Electron Probe Users' Group, 
Annual Meeting, University of Western 
Ontario, May. 

Mineralogical Association of Canada, 
Annual Meeting, Sudbury, May. 

Electron Probe Analysis Society of America, 
Annual Meeting, Pittsburg, July. 

Third Lunar Science Conference, Houston, 
January. 



H.R. Steacy 

Ann P. Stenson 

R.J. Traill 

A.G. Plant 

G.R. Lachance 

H.R. Steacy 

Ann P. Stenson 

R.J. Traill 
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Mineral Shows at Lake Placid, Detroit and 
Tucson. 

Mineralogical Association of Canada, 
Annual Meeting, Sudbury, May. 

Mineralogical Society of America, Annual 
Meeting, Washington, November. 

Third Lunar Science Conference, Houston, 
January. 

Membership on Committees 

Mineralogical Association of Canada 
representative on the International 
Mineralogical Association Committee for 
Cosmic Mineralogy. 

Branch Computer Services Committee. 

Ottawa Committee, Canadian Institute of 
Mining and Metallurgy. 

GAC representative on Youth Science 
Foundation. 

Branch Uranium Committee. 

Branch Exhibits Committee. 

Treasurer, Mineralogical Association of 
Canada. 

Branch Classification Evaluation Committee, 
Operational Category. 

Outside Publications 

Dence, M.R., Douglas, J.A.V., Plant, A.G. and Traill, R.J. 

1971 Mineralogy and PetrologY, of some Apollo 12 
samples. Proc. Second Lunar Sei, Conf., 
Geochim. Cosmochim. Acta Suppl, 2, Vol. 1, 
pp. 285-299. MIT Pre;;-:-

Lovering, J.F., Wark, D.A., Reid, A.F., Ware, N.G., Keil, K., 
Prinz, M., Bunch, T.E., El Goresy, A., Ramdohr, P., Brown, 
G.M., Peckett, A., Phillips, R., Cameron, E,M,, Douglas, 
J.A.V. and Plant, A.G. 

1971 Tranquillityite: A new silicate mineral from 
Apollo 11 and Apollo 12 baaaltic rocks. Proc, 
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Second Lunar Sei. Conf., _G_e_o_c_h~i_m_._C_o_s_m_o_c_h_i_·m_. 
Acta Suppl. 2, Vol. 1, pp. 39-45. MIT Press. 

Ermanovics, _ ~-1·, H~~mstaedt, H. and Plant, A.G. 

1972 An Occurrence of Archean Pseudotachylite from 
Southeastern Manitoba. · Can. J . Earth Sei. 
Vol. 9, pp. 257-265, 

Dence, M.R., Plant, A.G. and Traill, R.J. 

1972 Impact-generated shock and thermal metamorphism 
in Fra Mauro lunar samples. In Lunar Science -
III (editor C. Watkins), pp. 174-176, Lunar 
Science Institute Contr. No. 88. 

Sabina, A.P. and - Steacy, H.R. 

1972 Rock and mineral-collecting, the 'in-hobby' 
for the outdoors. Seccan News. 
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ANALYTICAL CHEMISTRY SECTION 

Sydney Abbey 

During 1971-72, the Section continued to provide compositional data 
on geological materials as a contribution to geological studies, to col
laborate in world-wide analytical studies on international reference 
samples; to develop, adapt and publish methods for such analyses; and to 
provide consultation service on chemical and analytic~l matters for the 
benefit of Branch offi cers, of other Government agenc1es and of other 
geological groups in Canada and abroad. 

Activities 

/1 .• General 

There was a continued shift in emphasis in the analytical services 
requested, away fran the general analysis of silicate rocks for major and 
miner constituents, and toward less usual types of samples, less usual 
elements, and less-than-usual concentrations. /1 study of analytical costs 
revealed that the "dollar value 11 of data produced was much greater than 
in the previous year, although the numbers of samples handled were sub
stantially reduced. The less familiar nature of the work done contributed 
to the higher cost per sample. 

The Section laboratories were visited by geologists and chemists 
from the Newfoundland Department of Agriculture and Resources, Carleton 
University, the University of Ottawa, the University of Guyana, Laurentian 
University , the University of Windsor, the U.S. Geological Survey, and the 
University of Minnesota, some of whom came to enquire, others to exchange 
ideas, concerning methods, equipment and standard samples. Additional 
reques ts for information came from the Canadi an Intern ati ona l Deve l opment 
Agency and one other Federal Government group, from two Provincial agencies, 
seven Canadian universities, one geological consultant, six Canadian indus
tries, two commercial laboratories and groups in the United States, Belgium, 
Ethiopia and Australia. 

B. Chemical and X-Ray Fluorescence Laboratories 

Production fl.nalysis 

There was a noticeable decrease in the numbers of samples handled 
in all of the laboratories, but a distinct increase in the detenninations 
done. Aside from the increased cost per sample, resulting from the grow
ing demand for data on more unusual components, there was a significant 
increase in the variety of canponents, required per sample. 

In the statistics given below, the backlog of samples at the end 
of the fiscal year is broken down by Divisions. No similar breakdc:,,.m is 
given for samples completed because of changes brought about in the 
recent reorganization. 
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The x-ray fluorescence spectrometer suffered two major breakdowns, 
both caused by transformer fai lure in the power supply. On the fi rst 
occasion, the transformer was replaced, but when the replacement fai led, 
the entire power supply unit was replaced by a competing model, which has 
provided much improved service. 

Increased use of the atomic absorption spectrophotometer led to the 
purchase of a second, less expensive instrument. The increased use was 
due both to new applications and to increased flexibi _lity resulting from 
the addition of new components to the modular system. 

International Reference Samples 

Contributions were made to world-wide collaborative analysis of two 
proposed Czechoslovak standards (a magnesite and a glass sand) and to 
three additional French samples (a diorite, a serpentine and a biotite). 

Our recently adopted campos i te ana lyti cal scheme for lithium, rubi -
dium, cesium, barium and strontium is being applied to homogeneity tests 
on the seven well-known U.S. Geological Survey samples (diabase, granite, 
granodiorite, andesite, basalt, peridotite and dunite). Further samples 
have been received from France and the U.S.S.R., but no work on them is 
foreseen at this writing. 

As a result of a continuing scheme of compilation of published 
data on proposed international standard samples, 11 usable 11 values for 
some 22 major and minor components have been assigned to eighteen samples 
(nine Jlmerican, two British, three French, one Russian, one Tanzanian and 
two Japanese) and tentative values for some of the same components to 
eleven others (one Canadian, four French and six South African). Similar, 
proposed values of varying degrees of reliability have been assigned for 
some 48 trace elements on from as few as one sample (i.e. for arsenic, gold, 
indium and some rare earths) to as many as 16 samples (for cobalt). P.. 
proposed publication, decribing the present status of most of the samples 
and listing the assigned values, is in preparation. 

Ana lyti cal Method [Evel opment 

A new analytical scheme has been evolved around applications of a 
corrmercially-available automatic 11 sulphur11 titrator. In combination with 
an induction furnace and two acid-evolution trains, the apparatus can be 
used for the determination of sulphur, total carbon, carbonate carbon and 
ferrous oxide in rock samples. Details are given in a publication now in 
preparati on. 

In evolving atomic absorption methods for other noble metals as 
impurities in native silver, difficulties developed when the matrix element 
reacted with the fuel gas to precipitate silver acetylide. P.lternative 
procedures have been studied, involving either separation of the silver, 
or the use of other fuels. A tellurium carrier-precipitation has been 
found satisfactory for pre-concentrating most of the noble rnetals from 
me te o ri te s amp l es . 

By utilizing both the atomic absorption and flame-emission modes of 
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the modular atomic absorption instrument, and two_dif'.erent gas mixtures, 
t he combined method for lithium, nibidium and ces,~m in rocks ha~ been 
extended, with little modification, to include bar1um and strontium as 
we l l. 

fldaptation of absorption ce~ls to the_sam~ modula~ ~nstrume~t has 
permitted its use for a more prec1se determrnat~on of s1l1~a by d1ffer
ential colorimetry and of phosphorus by convent,onal colorimetry. These 
determinations can be done on portions of the lithium-fluoborate master 
solution of the sample, originally intended for the determination of 
seven major elements by atomic absorption. Further atomic absorption_ 
applications, combined with the above colorimetric methods, have perm1t
ted extension of the lithium-fluoborate system to as many as fourteen 
major and minor elements. 

Further method innovations under study involve possible application 
of the Karl Fischer titration to the determination of total water in rocks 
and the use of specific-ion electrodes for fluorine (and possibly chlorine) 
in rocks. 

C. Spectrographie Laboratories 

General 

By using temporary assistants to the fullest possible extent, we 
were able to maintain the analytical output required to keep the backlog 
of samples from increasing unduly. flt the same time, the regular staff 
members were able to establish many new working curves for our quantitative 
procedures, so that we now have over 130 curves in use, for determining 
up to 40 trace elements in common geological sample types. 

Physical distortion of the frame of our photographie Wadsworth 
spectrograph, made worse by occasional building movements and settling, 
caused much optical difficulty. This has been overcome as far as possible 
by installation of new shock mounts, a complete new racking mechanism for 
the plate carrier, and other minor mechanical modifications. 

Analytical 0perations 

Concentration on quantitative analyses by the operating staff led 
to an increase of nearly 50% in quantitative determinations reported, 
re l ative to the preceding ·year. fl good proportion of this work was on 
magneti te, pyrite and other i ron mat ri x s amples, for whi ch we had not 
pre viously been able to offer quantitative analyses for trace elements. 

Semi-quantitative analyses on the other hand, were reduced in 
number , since they require the attention of the more experienced laboratory 
s ta ff . Fortunately, the introduction of our method for iron matrix samples 
has _e nabled us to transfer these from the semi-quantitative to the quanti
tative category, and the reby kept the backlog for semi-quantitative work 
compara t i vely small. 

Trace el ement de termi na tions were made on three lunar samples from 
the Apol lo 14 mi ss ion , to complement t he chemi cal analyses by Dr. J.fl. Maxwell. 
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Two glass 11 blank 11 samples were analyzed and reported to the U.S. 
Geological Survey in connection with their program to establish a series 
of standard glass reference mate ri a ls. 

Methods Development 

Efforts were mainly devoted to extending applications of the existing 
analytical methods as far as possible. ftll working curves have been con
tinually rechecked against standard samples and international referenœ 
materials when available. From work done on these standards and control 
samples, we have been able to correct many of our curves for slight bias 
and expect accuracy to have been improved for most of the more commonly 
determined elements. For certain of the rarer elements, however, no accep
ted standard samples exist and reliance is entirely on synthetic samples. 
Accuracy may then differ from precision. 

The fractional distillation method introduced last year for very 
low concentrations of volatile elements in silicates, has given considerable 
difficulty because of varying amounts of contaminating elements present in 
the alumina used as a buffering compound, which is obtained commercially. 
We have succeeded in setting up a system to make corrections for these 
supposedly 11 blank 11 elements, but this does make the analysis more complex. 
However, since this new method enables us to analyze a much wider range 
of silicates than previously, excluding only the ultrabasics, the extra 
work involved is justified. 

Alternate curves for Ce, Y, Yb, La, Ba and Sr versus an external 
standard have been set up in our regular method for silicates for use when 
excessive complexity in the samples prevents use of the internal standard 
procedure. 

o. Stati sti CS 

1. Samples Received and Completed 

Carried from 1970-71 

Received 1971-72 

Completed, 1971-72 

Wi thdrawn 

Carried to 1972-73 

Divisional Breakdown of Backlog 
C.L. & T.S. 
R. & E.G. 
R. G. & G. 
Others 

Chemi cal 
and XRF 

751 

l ,866 

2,617 

l, 768 

849 

0 

849 

2 
645 
197 

5 

849 

Spe ctro-
graphi c 

l , 16 3 

l , 762 

2,925 

l ,595 

l ,330 

32 

l ,298 

0 
896 
393 

9 

1 ,29 8 
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2. Comparison with Preceding Year 

Samp les Recei ved 

Chem. and X RF 
Spectrographi c 

Samples Completed 

Chem. and XRF 
Spectrographi c 

Individual Spectrographie Analyses 

Qualitative 
Semi-quantitative 
Quantitative 

Backlog at Year End 

Chem. and XRF 
Spe ctrographi c 

Determi nations 

Chemi ca 1 
X-ray Fluorescence 

Production 

Spectrographi c 

semi-quantitative 
quantitative 
qualitative 

Spectrograhic Exposures 

J\.nalyti cal 
De ve 1 opmen t 

Professional Staff 

There were no changes. 

Techni cal Staff 

Personne 1 Notes 

1970-71 

2,377 
1,839 

2,472 
2,027 

42 
267 

1 ,818 

751 
1 , 163 

11,644 

10,872 

4,263 
17,249 

1 ,890 

3,027 
3,339 

1971-72 

1 ,866 
1,762 

1 , 768 
1 ,595 

12 
26 

1,908 

849 
1,298 

15 , 156 

9,872 

469 
25,479 

540 

2,405 
2,438 

J.L. Bouvier, was seconded to Dr. J.A. Maxwell for a brief period, to 
work on the analysis of lunar rocks. 

Yvon Charron and Bruce Thrasher worked for varying periods in the Spec
trographie Laboratories as winter causal employees. Michael Guerin, 
Nelson LaCharity and C. Tippett also worked there temporarily as casual 
employees. Miss Linda Kearns and David Dobson worked in the same labor
atories over the summer, as students, the latter also returning briefly 
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later in the year as a sick-leave replacement. 

K.P. Church was temporarily seconded to the Mineralogy Section to assist 
with the installation of the laser spectrograph. He was also on sick 
leave for some time, but was back at full-time duty at the end of the 
fis ca 1 ye ar. 

Mrs. Joanne Crook, resigned her position at the end of December and was 
replaced by Miss Donna Irwin, who had originally been taken on as a 
winter casual. 

Norman Curran, Miss Anne Hall, Mrs. Barbara Henry, t-'1rs. Naomi Lee, John 
St. James and Miss Lisa Saunderson worked in the chemical laboratories 

_for varying periods as winter casual employees. 

Brian White-Guay worked in the chemical laboratories during the summer, 
as a student. 

Attendance at t,Aeeti ngs 

Canadian Mineral Analysts 
(Harleybury, October 6-7) 

Serge Courville 

osium of Canada 
18-20 

W. H. Champ 
Sydney Abbey 

Sydney Abbey: 

Speci al Talks 

"Sorne unexpected observations in developing a 
fl ame spectros copi c method". Spe ctros copy 
Symposium of Canada, Toronto, October 19. 

Membership on Committees, Etc. 

Serge Courville: 

Sydney Abbey: 

Safety Officer, Central Laboratories and Tech
nical Services Division 

Editorial Board, Chemistry in Canada 

Executive, Analytîcal Chemistry Division 
Chemical Institute of Canada 
(Terms expired for both of the above in May) 

Organizing Committee, flnnual Symposium, 



J.G. Sen Gupta 
1972: 
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Jl.nalytical Chemistry Division, Chemical Insti
tute of Canada (to be held in Ottawa, September 
1972) 

Branch Sponsor for Classification Conversion, 
Chemists 1 Group 

Outside Publications 

The determination of noble and base metals in 
osmiridium, native platinum and speryllite by 
atomic absorption spectrophotometry; Jlnal. 
Chim. Acta, Vol. 58, pp. 23 - 37 

.Active Projects 

Analysis of Rocks and Minerals 380077 

690089 

690090 
Analysis of International Reference Samples 

Development of Jlnalytical Methods 

Winter Work Laboratory Jlssistance in Rock 

and Mineral Analysis 

MECHANICAL SERVICES AND EQUIPMENT 

DEVELOPMENT SECTION 

G.A. Meilleur 

720034 

The efforts of the Section are chiefly oriented towards support of 
Branch Laboratories and field projects through the provision of technical 
services such as engineering, drafting and the fabrication of instruments 
and equipment, and of the maintenance and repair services required to 
ensure continued operation of laboratory and field equipment. 

Activities 

The di vers i ty of servi ces requi red by Branch operati ons i s a cons tant 
challenge to the Section, and often a source of difficulty. It is frequent
ly necessary to utilize the support available from commercial firms and 
the Section is endeavouring to facilitate communication and good working 
relations between these commercial sources and Branch staff. 

A new universal qrinder was added to the Instrument Development Shop, 
thus adding a new dimension to the effective support of Branch projects 
furnished by the Section. 
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During 1971-72, the Section received a total 
services distributed among Division as follows: 

Regi ona 1 and Economi c Geo 1 ogy 

Resource Geophysics and Geochemistry 
Terrain Sei en ces 

Others 

of 178 requis i ti ons for 

% 

49 

33 

6 

12 

The Section originated 78 requisitions to provide and maintain the 
minimum stock of the raw materi als and hardware most commonly requi red for 
the fabrication of scientific instrumentation. 

The Section welcomed Mr. Bernd Walker to the permanent staff in March, 
1972, which now numbers four. 

Mr. G.A. Harrington joined the staff in December, 1971, as a casual 
assistant under the Winter Works program. 

Visits were made to a number of industrial manufacturers and suppliers, 
to inspect equipment being fabricated for the Branch, and to establish and 
main tain contacts between the se commerci a 1 enterpri ses and Branch personne 1. 

G.A. Meilleur: 

G.A. Meilleur: 

Attendance at Meetings 

Canadian Welding and Metal Working Exposition, 
Toronto, September, 1971. 

Westic Conference and Exposition (SME), Los 
Ange 1 es , Ca 1 i fo rn i a , Mar ch , 19 72 . 

Membershi p on Conmi ttees 

Branch Parking Committee 

ELECTRONIC SERVICES AND EQUIPMENT 

DEVELOPMENT SECTION 

F.W. Jones 

The functions of the unit are to maintain and service scientific 
laboratory equipment in the Branch, to redevelop and up-date laboratory 
instrumentation, to provide computer interface services and advice on 
new on-line laboratory systems and to advise on electrical and electronic 
specifications for new equipment as required. 
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Acti viti es 

J\ program to introduce the use of minicomputers and to p~ovide elec
tronic facilities for interfacing and system layout, started ,n 1970-71, 
has now been fully implemented and the first such system is well under 
way to completion of the first phase. This system centers on a Nova 
computer which is to be used to collect scientific data from three mass 
spectrometers in the Geochronology Laboratories of the Regi onal and 
Economie Geology Division. 

There are now five minicomputers being used in on-line systems in 
Branch laboratories. 

In the Central Laboratories and Technical Services Division, the 
following changes have been made to major analytical systems: 

Electron microprobes: 

Laser microprobe: 

Multichannel x-ray 
Quantometer: 

Emission Spectrographs: 

J\.tomi c absorption 
spectraneter: 

addition of a non-dispersive unit with multi
channel pulse-height analyzer and a facility 
for computer interface. The power supply of 
one instrument was replaced by a modern solid 
state high-voltage package. 

this is now being used with photographie 
negati ve scanned on a computer-controlled 
optical scanning densitometer. 

the operation has been improved by installation 
of a new, independent high-voltage source. 

work is continuing on the updating of older 
equipment, and increased automation of the 
systems is planned. 

the addition of a digital output is planned for 
one of the two units in use. 

Much of the laboratory equipment is now of the solid state variety 
and is, thus not only more reliable, but can be generally serviced by the 
manufacturer, using replaceable module boards. Instruments using elec
tronic tubes are being replaced or modified. 

Meetings were held with representatives of J\ngstrom, Inc., I.P. Sharpe 
Associ ates, and Anaconda Ltd., in connection with the installation of a 
computer controlled emission spectrometer system. 

Mr. R. Miskiman joined the Section in December 1971, as a casual 
assistant under the Winter Works program. 

F.W. Jones: 

J\ttendance at Meetings 

lnstitute of Electrical and Electronic Engineers, New 
York, March, 1972. 

Canadian Computer Show, Toronto, September, 1971. 
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GEOLOGICAL INFORMATION PROCESSING DIVISION 

Peter Harker 

The principal objectives of the Divisio~ are the communication 
of the results of the scientific program of the Geological Survey to 
users and potential users; the maintenance of a scientific library and 
associated data systems as an earth science information base as an 
essential service to the scientific staff and also for the benefit of 
the geological community, and the provision of geoscientific informa
tion services to the public. In support of these objectives, the Divi
sion maintains capabilities and facilities in scientific editing and 
information, cartography, library services, technical photography and 
publication distribution. The publications distribution office also 
publicizes reports, maps and open file items by means of a notification 
card system. 

In addition to the work carried on in the Division, the Chief 
Scientific Editor, R. G. Blackadar, has a functional responsibility for 
the scientific editing carried out by E.J.W. Irish in Calgary and by 
Miss Tamara De-Vreeze for the Terrain Sciences Division. 

The workload of the Division, especially the Photomechanical Unit, 
was considerably increased as a result of the mass of data generated by 
the activities of the Federal Economie Assistance (Winter Works) Program; 
however, we had some additional support from various short term appoint
ments funded by the Program. These 'Winter Works', casual employees worked 
well; one of them, Mr. Y. Claude, was assigned to the Division's Adminis
trative Officer, to assist in the ever-increasing financial documentation 
resulting from the delegation of more and more finance and accounting to 
the Divisional level. The staff of the Division undertook the compilation 
of a Departmental index of publications and a list of publications related 
to energy. A monthly information circular on the activities of the Divi
sion was instituted and has been well received. 

Two publication projects were undertaken, one of which will present 
an annotated collection of photographs of geological significance (Blackadar); 
the other will provide an illustrated, descriptive guide to the various 
laboratories, scientific and technical services available at the GSC build
ing in Ottawa (Harker). As in previous years, the Divisional staff compiled 
two activity reports, an index of publications and an abstract volume. 

Membership on Committees, Courses, etc. 

P. Harker - Geological Survey of Canada History Committee 
- Senior Advisor, Treasury Board, Collective Bargaining 

Team (Physical Sciences). Second round of negotiations. 
- Grid Management Seminar, Second Phase, Cornwall, Ontario. 
- French Language Instruction, Third Level. 
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CHIEF SCIENTIFIC EDITOR 

R. G. Blackadar 

The table overleaf shows the volume of work processed 
during the year. The number of items published shows a consider
able increase from the previous year. Open file items continue 
te be at a high volume and offer a useful means of information 
release. 

'Geology and Economie Minerals of Canada' continues to 
be a bestseller and a reprinting will be necessary in the coming 
year. Reduction of press runs, often in a rather arbitrary manner, 
by Information Canada has resulted in a number of items becoming 
out of print, in some cases within a few months of publication. 

Mrs. L. Parsons left and was replaced by Miss C. T. Wilson 
as editorial assistant. Miss P. A. Dunn, a short term employee 
under the Winter Works Program, also acted as an editorial assistant. 

Membership on Committees 

History Committee; Geological Survey of Canada 
Exhibits Committee; EMR Committee for the 24th International 

Geological Congress 
Public Service Commission, Data Stream Advisory Group 
Departmental Sub-committee on Users' Needs 
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Type of Report 

Memoirs 

Bulletins 
Econ. Geol. Reports 

Mise. Reports, etc. 

Multicolour Maps 
P. S. Papers 

P. S. Maps 

Catalogues 
Open File Reports 

STATUS OF GEOLOGICAL MANUSCRIPTS ON MARCH 31, 1972 

WITH COMPARABLE FIGURES FOR 1969-70 AND 1970-71 

In Process* 

Scientific Editing Cartography and 
EM&R Ed. Div. & Q.P. 

71-72 70-71 69-70 71-72 70-71 69-70 

3 0 1 11 14 8 

4 3 4 11 30 18 

0 0 0 2 1 2 

0 0 0 0 0 0 

0 0 0 30 31 10 

6 6 4 30 58 37 

0 0 0 10 9 2 

0 0 0 0 0 1 

0 0 0 0 0 0 

* Includes I.S.P.G. 

Published 
During 
Year 

71-72 70-71 

6 1 

22 7 

1 3 . 
0 0 

31 24 

59 60 

19 1 

0 1 

31 30 

69-70 

3 

13 

2 

0 
18 

75 

7 
1 

11 

N 
V, 
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GEOLOGICAL CARTOGRAPHY SECTION 

C.E. McNeil 

The major part of the Cartography Section's work consists of producing 
m aps and illustrations required for Geological Survey Reports, but we are also 
involved in preparing graphies for outside publications, open file items, slides 
for illustra ting lectures, artwork for displays, and minor services to all Divisions 
of the Branch. It is unfortunate that one third of our cartographie staff still 
r emains isolated in the City Centre office building. A large increase in the 
number of figure illustrations required this year was partly brought about by 
the French edition of Geology and Economie Minerais of Canada but in spite of 
this the backlog of wor k remained relati vely static during the year. 

The Photomechanical Unit continues to be overloaded with work and 
a ssistance was needed from commercial firms to meet our spring deadlines. 
Although we got two photomechanical employees from the Winter Works 
Program the increase in work from Branch projects initiated by the Program 
put us even further behind in meeting deadlines. 

PERSONNEL 

The Section strength of 57 positions was maintained during the fiscal 
year with the following changes taking place. Mrs. H. Ainsworth retired 
and wa s r eplaced by Mrs. M. Di Millo, J. Pratt, a graduate of Algonquin 
College cartography course joined the staff as a cartographie draftsman and 
in the Photomechanical Unit G. N. Foshay resigned and his position was 
filled by M. Thibault. Six additional draftsmen and two photomechanical 
employees were given work under the Winter Works Program from November 
until the end of the fiscal year. 

L. W. Babcock and E. A. Dumbrell attended the 32nd Annual Meeting 
of the American Congress on Surveying and Mapping held in Washington, D. C. 

C. E. McNeil 

E. P. Nunn 

N. E. Buc k 

J . G. E. Gagnon 

MEMBERSHIP ON COMMITTEES 

- Member, Classification Evaluation Committee 
- Member, E. M. & R. Advisory Board on 

Draftsmen and Compilers 

- Board of Directors, Ontario Institute of 
Chartered Cartographers 

- Member, Cartography Suggestions Award 
Sub Committee 

- Member, Cartography Suggestions Award 
Sub Commi ttee 
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PRODUCTION DATA 

Maps and illustrations completed by the Cartography Section: 

1970-71 1971-72 
Multicoloured geological maps 23 27 
Preliminary geological maps 21 10 
Figure illustrations (pocket) 47 47 
Figure illustrations (page) 222 618 
Multicoloured maps reprinted 8 10 
Preliminary maps reprinted 11 15 
Aeromagnetic maps reprinted 246 156 
Indexes to Publications revised 21 13 

Miscellaneous drafting totalled 133 illustrations and 80 slides. 
Miscellaneous jobs such as plotting projections, assembling base 
maps, preparing open file items, preparing displays etc. along with 
the miscellaneous drafting accounted for approximately 26% of our 
total man years. 

Maps and illustrations in Progress at end of fiscal year 

Multicoloured geological maps 
Preliminary geological maps 
Figure illustrations 

Manuscripts Received 

Multicoloured geological maps 
Preliminary geological maps 
Figure illustrations 

1970-71 
31 

9 
217 

19 
13 

275 

Work Completed in Photomechanical Unit 

Mapping Camera 

Film negatives and positives 

Contact Processes 

Film negatives and positives 
Colour keys on film 
Peelcoats 
Scribe-etch 
Colour proof s 
Vandyke prints 
Whiteprints 
Xerox prints 

5,958 

11,117 
853 
289 

22 
77 

1, 873 
729 

479 ,678 

1971-72 
36 
14 

120 

24 
11 

550 

6,559 

14,659 
1,190 

249 
23 
53 

893 
1,936 

384, 887 
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LIBRARY SERVICES 

Mrs. D.M. Sutherland 

Activities 

1. Library 

CAN/SOI. During this year the library began to administer 
the geological data base prepared by AGI (GEO-REF) in conjunction 
with the National Science Library. The Geological Survey is responsible 
for all advertising, preparation and updating of profiles and information 
on the data base, as well as provision of references arising therefrom. 
There are over fifty subscribers to date and all seem pleased with the 
printouts received, though computer problems bath at AGI and NSL delayed 
output for some months. 

Special Employment Program. The library obtained two librarians 
and four clerks from November to May from this program. Much back-
log work was undertaken as well as special bibliographie and acquisition 
searches. 

2. Central Technical Files and Open Files Unit 

The number of files sent to CTF is not impressive, but the 
work of the open file increased so that the clerk in charge of this 
unit is now spending full time on duties connected with the unit 
instead of assisting in the library as formerly. 

3. Data Processing Unit 

The new computer was acquired by the department this year 
and a batch terminal was set up by the Computer Science Centre in 
the Survey. It was decided to keep the DPU and the terminal together 
for the convenience of users and the unit was therefore set up on 
the ground floor. Various space problems need to be solved as the 
use has grown beyond original expectations. The Branch Computer 
Facilities Committee was reactivated by the Director and it 
has provided advice to the Division on needs of users. 

A programmer and key punch operator were hired for the unit 
on the Special Employment Program. The operator was used almost 
exclusively on work for the Resource Geophysics and -Geochemistry 
Division as part of the S.E.P. The prograrrnner was chiefly occupied 
in rewriting the programs for the Photo Negative Index using 'RAID', 
and a much more satisfactory system of retrieval of photographs was 
established. It is hoped that this will be operational after 1972 
field season. 

Personnel 

New Staff: 

Mrs. B. Roe, December, 1971, Purchasing clerk. 

Miss Carol Broad, June, 1971, Kardex clerk 

Mr. Brent Storey, February, 1971, Workroom and stack clerk 
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Meetings and Talks 

Mrs. D.M. Sutherland: 

Geological Information Society, Washington D.C., November, 1971 

Special Libraries Association, San Francisco, June, 1971 

Visits to Calgary and Vancouver,January, 1972 to promote GEO-REF. 
Gave talk on the use of the data base to the staff of ISPG, 
to oil company geologists in Calgary and to mining company 
geologists in Vancouver. 

Membership and Committees 

DMS - Member Federal Govt. Libraries Committee (Rotating) 

Member Standing Committee of Chief Librarians of EMR 

Member Branch Computer Facilities Committee (Alternate) 

Statistics 

I Acquisitions (received by purchase, exchange or gift) 

Periodicals and serials 
Books 
Maps 
CTF Reports 
Open Files 

II Circulation 

a. Loans 
Books, periodicals, etc. to GSC staff 
To individuals other than GSC staff 
To other libraries 
Articles xeroxed in lieu of loan 

Maps 
CTF reports 
Borrowed or obtained xerox from other 

libraries 

b. Open files examined 

c. Registration (total) (GSC staff not 
registered) 
Government officials 
Industry 
University - Carleton 

Ottawa 
Other 

14,121 
674 

1,388 
385 

37 

24,724 
3,358 
1,680 
8,638 
2,839 

898 

382 

61 

443 
237 

78 
64 
40 
24 
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III Cataloguing 

Books, periodicals, serials 
Analytics 
Maps 

IV Clerical 

V 

Letters 
Catalogue cards 
Pages xeroxed 
Requisitions 
Subscriptions 

Reference and Interlibrary Loans 

Enquiries (estimate) 
CTF enquires 
Interlibrary loan requests received 

-by Form 
-by Telex or letter 
-by Telephone 

VI Translations 

Prepared by Secretary of State 
Photocopies sold 

VII Data Processing Unit 

Cards punched by DPU staff 
Geodat retrievals 
Cards punched by GSC users 

912 
1268 
1122 

560 
21,722 

186,084 
405 
562 

8200 
172 

3224 
934 

1613 

124 
251 

216,383 
56 

14,326 
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PHOTOGRAPHIC SERVICES 

F.J. Cooke 

Work volume at the Photographie Section has remained fairly 
constant. This year's figures show only marginal increase in total 
production. There is a noteable shift from standard photography to 
line slides, and colour slides for lecture purposes; microscope 
photography has increased considerably. 

Our overflow of field negatives are still being printed by 
outside agencies, as are all colour prints, this being the most 
economical method of dealing with small colour assignments. 

Mr. J.B. Emslie has accepted a new position with the Forestry 
Service (D.O.E.) in environmental pollution. 

It should be noted that our photographie staff has been reduced 
ta six from a one time total of nine photographers. It is increasingly 
difficult to meet date targets, as sickness and annual leave make it 
hard to maintain continuity of the over-all work load. 

Section Work 

Field Work 

Photo-Finishing 

Photographie Section Production Totals 

Black & White Negatives 
Colour Negatives 
Colour Transparencies 
Black & White Prints 
Black & White Slides 
Colour Slides 

Total -
(Total for previous year 1969-70 

Black & White Negatives Processed 
Colour Negatives Processed 
Colour Transparencies Processed 

Negatives Opaqued 
Negatives Retouched 
Slides Rand Coloured 
Slides Mounted 
Prints Mounted 
Prints Spotted 

Total -

Photographs to Outside Agencies 
Total -

13313 
451 

2607 
45403 

989 
1294 

64057 
53457) 

6225 
192 

1066 
7483 

1955 
359 

92 
3176 

304 
385 
691 

6962 

64057 

7483 

6962 
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Production 0utside Photo Section 

Black & White Prints 
Colour Prints 
Prints from Gov't Photo Centre 

Total -

Grand Total -

1218 
79 

4744 
6041 

(Grand total for previous year 1970-71 -

6041 

84543 

78249) 
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PUBLICATIONS DISTRIBUTION OFFICE 

L. Touchette 

During the year the following publications were 
received and made available for distribution. 

Economie Geology Series (reprinted) 
Memoirs 
Memoirs (reprinted) 
Bulletins 
Preliminary Papers 
Preliminary Papers (reprinted) 
Mise. Report Series (reprinted) 
Mise. Geology 
Dept. Annual Report 
Preliminary Maps 
Preliminary Maps (reprinted) 
Maps "A" Series 
Maps "A" Series (reprinted) 
Aeromagnetic Maps 
Aeromagnetic Maps (reprinted) 
Aeromagnetic Maps (Foreign) 
Indices to G.S.C. Maps (revised) 
Indices to Aeromagnetic Maps (revised) 

Distribution Data 

Maps 
Reports 
Indices, listings, etc. 

Total distribution 

Other Data 

Requests for publications, information, R. & M. 
Visitors (cash sales 1804) 

(others 2571) 

Notification lists (including O.F. Lists) 
Total publications advertised 

Cash received from sales of reports, maps, 
rock and mineral sets, photographs, etc. 
Sales charged to deposit accounts 

Total sales value 

1 
6 
3 

21 
58 

8 
2 

18 
2 
1 
1 

36 
8 

332 
176 
183 

18 
4 

160,991 
105,510 

57,917 

324,418 

23,273 

4,375 

78 
493 

$109,308. 70 
15,510.92 

$124,819.62 
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INSTITUTE OF SEDIMENTARY AND PETROLEUM GEOLOGY 

D.J. McLaren 

INTRODUCTION 

The Institute of Sedimentary and Petroleum Geology is responsible, 
through field and laboratory research, for describing the geology of the western 
and northern sedimentary basins, from the 49th parallel to the Arctic Islands 
and between the Canadian Shield and the Rocky Mountain Trench. The scientific 
program of the Institute is carried out in three subdivisions: Regional Geology, 
Paleontology, and Energy. These subdivisions are supported by laboratories 
and technicians under the control of the Subdivision Head. 

The scientific program of the Subdivisions is described below. The 
emphasis in research continues to stress collaborative programs designed to 
elucidate and describe the geological history and structure of sedimentary basins 
with a view to providing geological data and interpretation necessary to exploration 
and exploitation of mineral resources; and to allow an evaluation to be made of 
resource occurrence and distribution, specifically hydrocarbons, coal, and 
minerals. 

In addition to its research responsibilities, the Institute is responsible 
for the custody of drilling cores, samples, and other data resulting from both 
onshore and offshore exploration activities by industry in Yukon Territory, 
Northwest Territories and Arctic Islands and for drilling samples from all 
provinces and continental shelves of western Canada. Samples and cores from 
the northern territories are submitted as required to Federal administration in 
conformity with regulations. In addition to scientific, administrative, and 
support staff of the Institute, the building houses units from other divisions and 
branches of the Department of Energy, Mines and Resources. These include 
members of the Terrain Sciences Division, the National Air Photographie 
Library of the Surveys and Mapping Branch, the Mining Research Centre of the 
Mines Branch, and the field office of the National Energy Board. In addition, 
the Western Research Section of the Groundwater Subdivision of the Hydrologie 
Sciences Division of the new Department of Environment is housed in trailers 
attached to the Institute building. 

During the year, scientists of the Institute published 4 bulletins, 
10 papers, 1 preliminary map, 8 "A series" maps, and 41 publications in outs ide 
journals. As enumerated below, support and service facilities of the Institute 
continued to expand greatly and the usage of the core and sample display areas, 
the library, and publications distribution continued to increase. 
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Postdoctorate Fellows 

Dr. Graham Davies from Perth, Australia, continued research in 
the Institute into Devonian carbonate deposits in northern Alberta subsurface and 
upper Paleozoic carbonates in the Yukon and Arctic Islands. In October he joined 
the permanent staff of the Institute of Sedimentary and Petroleum Geology. 

Dr. Peter Bender from Marburg, Germany, joined the Institute in 
February, 1972, and has undertaken a research program on upper Paleozoic 
conodont biostratigraphy in northern Canada, especially Yukon Territory and 
the Arctic Islands. 

Library Committee: 

Institute Committees 

D.F. Stott (Chairman) 
E.W. Bamber 
R. Thors teins son 
N.W. Rutter 
M. Jones (Secretary) 

Committee on Clay Mineralogy and Chemistry: 

Exhibits Committee: 

Safety Committee: 

D. F. Stott (Chairman) 
R. M. Procter 
A. E. Foscolos 

N .C. Ollerenshaw (Chairman) 
R. W. Klas sen 
M. Jones 
L. MacLachlan 

G. M. Peterkin (Chairman) 
B.G. Delay 
A. G. Heinrich 

Committee on Curation of Rocks and Fossils: 
B. S. Norford (Chairman) 

Attendance at Meetings 

D. J. McLaren 

Ditchley Foundation, Conference on the Arctic Ocean, at Ditchley 
Park near Oxford, England, May, 1971. 

Special Committee of International Union of Geological Sciences on 
"Geoscience and Man" , Cambridge, June, 1971. 
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AGI Conference on "Conservation and the Minerals Industry" , 
Hot Springs , Virginia, June, 1971 . 

Field Conference, Silurian-Devonian Boundary C ommittee , 
Morocco, September-October, 1971. 

UNESCO-IUGS joint conference on International Geological 
C orrelations Programme, Paris, October, 1971. 

Special Talks 

D.J. McLaren 

" Energy versus Environment - The Arctic Dilemma ": Canadian 
Institute of Mining and Metallurgy, Banff, Jur.e, 1971. 

Membership on Committees 

D.J. McLaren 

Silurian-Devonian Boundary Committee of International Commission 
on Stratigraphy, C hairman. 

International Geological Congress, Organizing Committee. 

Canadian Journal of Earth Sciences, Associate Editor. 

Alberta Society of Petroleum Geologists, President and Past 
President. 

National Committee for International Geological Correlations 
Programme, Chairman . 

Seminar on Guidelines for Scientific Activities in the North, 
W or king Group C onvenor. 
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GEOLOGICAL INFORMATION SUBDIVISION 

E.J.W. Irish 

Activities 

This Subdivision was formed in March, 1972 to incorporate a 
number of related activities of the Division into a single are a of management. 
The former Manuscripts and Cartography Section and the Distribution Unit 
provided the nucleus, to which was added the Library and Photographie Sections. 

Activities include responsibility for the library and photographie 
facilities of the Institute, for the distribution of geological information, and for 
the cartographie work and editing of manuscripts for publication. Furthermore, 
personnel of the different sections actas compilers for the Division's contribution 
to various annual publications of the Branch, as consultants on a variety of 
matters and provide information required by other organizations and the general 
public. One of the chief activities of the Subdivision is the processing for 
publication of all scientific manuscripts in order to promote and maintain high 
quality scientific standards for reports and papers written by scientists. Also, 
the Subdivision maintains an Open File system as a means of releasing data and 
information to the public with the least possible delay. This system serves as 
an alternative to publication, as a means of access to detailed supporting data, 
or as a means of releasing timely information ahead of normal publication. 
The system is administered through the Library and appears to be providing a 
useful service. 

The appointment of Mr. L. J. Wardle to take charge of the photo
mechanical operations and the addition of another draftsman to the Cartography 
Section has increased considerably the efficiency of that unit. 

Personnel Notes 

During the year, Mrs. C . E. Findlay joined the staff of the Institute 
as Editorial Assistant replacing Miss R. G. Pulleyblank who resigned. 

Mr. D. G. Lawrence was appointed photographer at the Institute on 
April 4, 1972. He replaced H. J. Hamnett who left in January of this year. 



- 38 -

Attendance at Meetings 

E.J. W. Irish 

Geological Society of America, Annual Meeting, Washington, D.C., 

November 1-3, 1971. 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, Alta. , May, 1971. 

Membership on C ommittees 

E . J. W. Irish 

C ommissioner, American Commission on Stratigraphie Nomenclature. 

Publications Data 

Total number of publications by the Institute (1971-1972) 

Bulletins . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Papers ............................ 10 
Maps (A series) . . . . . . . . . . . . . . . . . . . . 8 
Maps (preliminary) ................. _l 

Total GSC . . . . . . . . . . . . . . . 23 
Outside journals ......... 41 

The following table shows the status of reports and maps received 
from Institute officers for processing and publication between April 1, 1971 and 
March 31, 1972. 

Number 
Prelim. Editing and To Ottawa published 

Type of Report Number Editing Drafting for of those 
or Map Received Completed Completed printing received 

Memoir 2 2 - - -

Bulletin 5 4 - - -

Paper 11 8 6 6 4 

Map (A series) 4 4 - - -

Outside paper 24 24 To publisher 6 

Mis ce llaneous 5 5 Guidebooks I.G.S. -
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Publications Distribution Section 

M.H. Brooks 

During the year 1971-1972, the volume of business handled by this 
section showed a slight increase over that of the prèvious year. The number of 
telephone calls remained about the same but more letters and visitors to the 
office were received than in 1970-1971. The number of active charge accounts 
is now 253 and the total receipts (cash and charge) were $5; 000. 00 above the 
total for 1970-1971. 

All publications of the Geological Survey, publications of Surveys 
and Mapping Branch west of the Shield and some miscellaneous Departmental 
publications continue to be distributed. There is an increasing demand by industry 
and the public for information on all parts of Canada and dealing with metallic 
and non-metallic minerals as well as with hydrocarbons. 

More space for this section will be provided as a result of additions 
to the I.S. P.G. building. When this new space is available and additional 
personnel obtained for the unit, it is hoped that service to the public will be 
increased by stocking and distributing all geological publications of the Research 
C ouncil of Alberta. 

Distribution 

Year 

1969-1970 
1970-1971 
1971-1972 

Distribution Data 

Items received 

123,554 
90,500 

Value of items sold 

$46,301.33 
47,156.80 
52,400.74 

Breakdown of deposits (to Chief Treasury Officer 
I 

Ottawa) 

1969-1970 1970-1971 1971-1972 

Surveys and Mapping 20% $ 8,956.12 $ 9,082.00 $ 9,283.90 
Mineral resources 1% 455.04 454.13 464.20 
Rock sets 1% 416.54 454.13 464.20 
GSC publications 50% 22,083.97 22,705.03 23,209.75 
GSC maps 28% 12,156.15 12,714.72 12,997.46 

Total receipts $44,067.82 $45,410.01 $46,419.51 
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Sales and Accounts 

1969-1970 1970-1971 1971-1972 

Credit sales $29,545.77 $26,731.95 $25,404.44 

Cash sales 16,755.56 20,424.85 19,423.20 

Received on account 27,109.62 24,985.16 26,996.31 

1970-1971 1971-1972 

Visitors to the office 3,900 4,000 

Letters received 3,415 3,500 
Telephone calls 8,640 8,500 

Attendance at Courses 

Mrs. M.H. Brooks 

Attended a course on "Leadership Skills" from March 1 to March 3 
at the Institute, given by the Training Section of the Department of 
Energy, Mines and Re sources. 

Geological C artography Section 

L. MacLachlan 

The Section is responsible for producing all the cartographie work 
required to illustrate reports by the Institute staff for publication by the GSC or 
in "Outside" journals. In addition, a large amount of miscellaneous drafting is 
done as required by the Institute staff. 

In April, 1971, Mr. K. Ortman joined the staff as a draftsman and, 
in June, Mr. L.J. Wardle joined as a platemaker. The addition of these two new 
members brings the Section up to full strength (10) for the first time since its 
formation in 1967 and increases efficiency as it eliminates the need for 3 drafts
men to work part-time on reproductions and photomechanical work. 
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Production Data 

Maps and figures prepared by the C artography Section and returned 
to Ottawa for printing during the period April, 1971 to March 31, 197 2. 

Multicoloured geological maps . . . . . . . . . . . . . . . 12 
Preliminary geological maps . . . . . . . . . . . . . . . . 1 
Figure illustrations (page) . . . . . . . . . . . . . . . . . . 57 
Figure illustrations (pocket) . . . . . . . . . . . . . . . . 7 

Miscellaneous drafting totalled 317 items including 140 figures and 
65 slides for outside publications. This accounted for approximately 74% of our total 
man years. 

Manuscripts Received 

Multicoloured geological maps . . . . . . . . . . . . . 8 
Preliminary geological maps . . . . . . . . . . . . . . . 0 
Figure illustrations (page) .................. 271 
Figure illustrations (pocket) . . . . . . . . . . . . . . . . 30 

Maps and Illustrations in progress at March 31, 1972 

Multicoloured geological maps . . . . . . . . . . . . . . 6 
Preliminary geological maps . . . . . . . . . . . . . . . 0 
Figure illustrations (page) . . . . . . . . . . . . . . . . . 80 
Figure illustrations (pocket) . . . . . . . . . . . . . . . 21 

Backlog of maps and illustrations in the Section 

Multicoloured geological maps . . . . . . . . . . . . . . 2 
Preliminary geological maps . . . . . . . . . . . . . . . 0 
Figure illustrations (page) . . . . . . . . . . . . . . . . . 120 
Figure illustrations (pocket) . . . . . . . . . . . . . . . . 6 

Reproduction services 

Photostat prints . . . . . . . . . . . . . . . . . . . . . . . . . 533 
Diazo prints ............................ 3, 169 

Photomechanical services 

Film, negative and positive .............. . 
Vandyke prints ........................ . 
Drafting keys on scribe ................. . 
Blueline on Cronaflex .................. . 
C olour proofs ......................... . 
Peel coats ...... ............ .... .. .... . 

1,450 
623 

65 
93 
35 

217 

123 orders were placed with commercial firms for camera work; a 
total of 497 separate items. 
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Personnel Notes 

A three-day course on the development of leadership skills was 
attended by J. W. Thomson, W. P. Vermette, and D.J. Walter. 

I.S. P.G. Library 

M. Jones 

The library continued to expand and a considerable number of new 
titles were added to the serials collection. This is reflected in the decreased 
number of items borrowed from the GSC Library in ottawa. With the acquisition 
of back issues of the most important serial titles, an additional number of older 
and out-of-print items was acquired to fill some of the major gaps in the 
collection. 

The arrangement whereby photocopies are provided by Riley's 
DataShare International in lieu of lending original material worked well, and 
reduced pressure on the library staff enabling them to improve services to the 
scientific staff. These include circulation of xerox copies of title pages of 
current journals (weekly) and accessions lists (monthly). The services of a 
Russian translator are available on a weekly basis to translate title pages, 
contents, etc. and scan literature to assist the staff in determining whether 
a complete translation is required. Since Miss Matiisen joined the staff, it has 
been possible also to provide additional bibliographical and reference services 
to the staff. 

Statistics for the year are: 

Acquisitions 

Circulation 

Books, etc. acquired by purchase (excluding periodicals) .. 
Books, etc. acquired by gift or exchange ................ . 

1,286 
2,164 

Books, periodicals (to staff only) ....................... 12,053 
Inter library loans 

Borrowed from GSC ottawa library . . . . . . . . . . . . . . . . . 284 
Borrowed from other libraries . . . . . . . . . . . . . . . . . . . . . 298 
Loaned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Xerox copies provided (through Riley's DataShare) . . . . 175 
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Books, periodicals, etc. consulted in library 
(other than staff) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 258 

Inquiries (less than 5 minutes) . . . . . . . . . . . . . . . . . . . . 5,966 
Information searches (more than 5 minutes) . . . . . . . . . 1,181 
Visitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,388 

Serial publications received (titles) . . . . . . . . . . . . . . . . 664 

Personnel Notes 

Miss Janet Nicoll, a student from the Library Technicians Course at 
the Southern Alberta Institute of Technology, Calgary, did her field work in the 
Library for two weeks in March, 1972. 

M. Jones 

Attendance at Meetings 

Colloquy on Northern Library Services, University of Alberta, 
Edmonton, June, 1971. 

T. Matiisen 

Geoscience indexing: a workshop on techniques of the Canadian 
Index to Geoscience Data, University of Calgary, May, 1971. 

CAN/SDI search editor's course, National Research Council, 
Ottawa, March, 1972. 

P. L. Greener 

Leadership Skills Training Course, I.S. P.G., March, 1972. 
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REGIONAL GEOLOGY SUBDIVISION 

D. F. Stott 

Activities 

The Subdivision is responsible for the Institute 's program in regional 
geology, stratigraphy , sedimentology, petrology , structural geology, economic 
geology, and petrophysics , as related to the sedimentary basins of western and 
northern Canada . The program is directed primarily to gathering basic data 
from surface and subsurface and provides an insight into sedimentary processes, 
environments of de position , and diagenesis of sediments. These investigations 
lead to an appraisal of the energy resources occurring in sedimentary rocks , 
particularly of oil, gas, and coal. 

Collaborative mapping programs are being carried out in northeastern 
British Columbia, the northern mainland and Mackenzie Delta region, and in the 
Arctic Islands. Many projects are components of a major Basin Analysis program, 
directed toward geological investigations of northern basins, with an ulti mate 
objective to assess the potential oil and gas reserves of that region. 

The Subdivision, newly organized within the Division , combines the 
former sections of Arctic Islands, Structural Geology, Paleozoic Stratigraphy, 
and Mesozoic Stratigraphy. It has been regrouped on a geographic basis to 
integrate the many multi-discipline studies being made in various regions. 

Personnel Notes 

D. F. Stott was appointed Head of the Subdivision at the time of the 
r eorganization of the Di vision. R. L. Christie continues as Head of the Arctic 
Is lands Section. G .C. Taylor was appointed Head of the Southern Mainland 
Section, and C . J . Y orath, Acting Head of the N orthern Main land Section. 

H . L . Martin resigned from the staff in June to take employment 
with the Mineral Resources Branch in Ottawa. E .J. Tassonyi resigned his 
position in November on account of ill health. 

N .C. Meijer-Drees joined the staff in September. G.R. Davies, 
a NRC postdoctoral fellow at I. S. P . G. for the last two years , joined the staff in 
Nove mber . 

R. W. Macquee n was Visiting Associate Professor of Earth and 
P lanetary Sc iences , Erinda le College, University of Toronto , 1971-72. He 
taught Structura l Geology, Regional Tectonics , Paleoenvironments ; Marine 
Geology (with J. T. Wilson a nd H. C . Halls) and Field Studies of Man's Impact on 
Environment (with W . Har r ison , J. C . Munday , A. R. Byrne , and W . T. Geiling) . 

D. F . Stott was Acting Director of the Institute during the period 
September 13 to October 30. 
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Attendance at Meetings, Conferences and Courses 

Eighth World Petroleum Congress, Moscow, U.S.S.R., June 10-19, 
1971, including technical excursion to central Asia, June 20-30. 

Geological Society of America, Annual Meeting, Rocky Mountain 
Section, Calgary, Alberta, May 10-15, 1971. 

Alberta Society of Petroleum Geology, Canadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

First Geological Conference on Western Canadian Coal, Edmonton, 
Alberta, November, 1971. 

Petroleum and Global Tectonics Seminar, Princeton, New Jersey, 
March 9-11 , 1972. 

Special Talks 

"Cretaceous stratigraphy, northeastern British Columbia"; First 
Geological Conference on western Canadian Coal, Edmonton, 
Alberta, November, 1971. 

"The C retaceous Gething Delta, northeastern British Columbia"; 
First Geological Conference on western Canadian Coal, 
Edmonton, Alberta, November, 1971. 
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Sedimentological Laboratories 

These laboratories provide lapidary services for the geological 
staff. Heavy miner al separations, mineral staining, and acid insoluble carbonate 
residues also are done on a routine basis. The laboratories have a staff of two, 
Miss A.C. Renn and W.O. McEwan. 

Production figures from this unit are: 

Thin Sections, standard 
Thin Sections, large 
Thin Sections, stained 
Thin Sections, stained and covered only 
Thin Sections, unconsolidated grains and well cuttings 
Polished specimens 
Acetate Peels, stained 
Acetate Peels, unstained 
Acid Insoluble Residue Determinations 

Southern Mainland Section 

G .C. Taylor 

2,038 
181 
325 
446 
146 
224 
30 
36 

219 

This Section was constituted in March, 1972, so that the research now 
under its auspices was initiated in several of the former sections. The Section 
is responsible for stratigraphie, sedimentological, and structural studies in 
the Southern Interior Platform and Rocky Mountain Thrust Belt. 

Operation Smoky was the major field enterprise of several members 
of the Section with the field work being completed during the summer of 1971. 
Field work was continued on the Foothills structural research project in the 
southern Foothills. A subsurface study of the Cambrian of the northern Plains 
also was completed. Studies of the subsurface of Saskatchewan as exposed in the 
shafts of potash companies was continued and a new study was initiated on the 
subsurface geology of the southern Northwest Territories and adjacent Yukon 
Territory. 
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Active projects 

610014 - Cretaceous stratigraphy, Peace River to 60°; D.F. Stott. 
620023 - Triassic stratigraphy and petrology between Smoky River 

and Crowsnest Pass; D. W. Gib~on. 
620317 - Cretaceous subsurface studies in northeastern British 

Columbia; D.F. Stott. 
630017 - Operation Liard; G.C. Taylor, D.F. Stott and others. 
630021 - Mississippian physical stratigraphy, sedimentology, and 

correlation; R. W. Macqueen. 
640420 - Geological observations at shafts of potash mines, 

Saskatchewan; L. L. Price. 
650023 - Operation Bow-Athabasca; R.A. Price, D.G. Cook. 
660486 - Stratigraphy of the Blairmore Group and Kootenay Formation 

southern Foothills of Alberta, Bow River to Clearwater 
River; N .C. Ollerenshaw. 

670091 - Clay Mineralogy of Lower Cretaceous shales of northeastern 
BritishColumbia. A.E. Foscolos, D.F. Stott, R.M. Procter. 

680084 - Operation Smoky; G.C. Taylor, D.F. Stott, D. W. Gibson 
and others. 

690003 - Subsurface Cambrian stratigraphy and Granite Wash in 
northern and central Alberta; D.C. Pugh. 

690004 - Triassic subsurface studies in northeastern British 
Columbia; D. W. Gibson. 

690017 - Rocky Mountain Foothills map and cross-section compilation; 
N. C . Ollerenshaw. 

690018 - Cretaceous and Tertiary conglomerates and sandstones of 
the eastern Cordillera; N .C. Ollerenshaw. 

690078 - Petrographic norms - clastic rocks of the western Canada 
sedimentary basin; June E. Rapson-McGugan (Research 
Associate); R. M. Procter responsible for liaison with I. S. P. G. 

690079 - Condensate deposits of late Paleozoic and Mesozoic age; 
June E. Rapson-McGugan (Research Associate); R. W. Macqueen 
responsible for liaison with I. S. P. G. 

700003 - Kootenay River; Atlas Program; J. 0. Wheeler, D. F. Stott 
and others. 

700007 - Parsnip River; Atlas Program; H. W. Tipper, D. F. Stott, 
G. C. Taylor, and others. 

700012 - Athabasca River; Atlas Program; N. C . Ollerenshaw, 
R.A. Price, D.F. Stott, R.B. Campbell. 

700027 - Comparative study of ancient and modern sedimentary 
environments; D. F . Stott and others . 

700037 - Geology of the southern Alberta Foothills, Highwood River 
to Athabasca Ri ver; N. C . Ollerenshaw. 

700045 - Belcher Channel; Atlas Program, W. W. Nassichuk, 
D.F. Stott, and others. 

710014 - Petrography of diagenesis; June E. Rapson-McGugan 
(Research Associate); R. M. Procter responsible for liaison 
with I. S. P. G. 
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710033 - Northern Basin Analysis Program; Slave River map-area; 
E . J. Tassonyi. 

710034 - Northern Basin Analysis Program: Great Bear River map
area; E. J. Tassonyi. 

Attendance at Meetings, Conferences, and Courses 

D.W. Gibson 

International Conference on the Permian and Triassic; University of 
Calgary, August, 1971, including field trip through western United 
States. 

R. W. Macgueen 

Geological Society of America Rocky Mountain Section meeting, 
Calgary, May, 1971. 

8th International Sedimentological Congress, Heidelberg, Germany, 
Aug. -Sept., 1971. 

Remote Sensing Conference, Ottawa, Feb. 4-6, 1972. 

N.C. Ollerenshaw 

L.L. Price 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, May, 1971. 

Non-credit course in French language, University of Calgary. 

National Conference on Earth Science; Geology and Evolution of 
Continental Margins; Banff, May 3-7, 1971. 

G.C. Taylor 

Helicopter Safety Seminar, Alberta Society of Petroleum Geologists, 
Calgary, April, 1971. 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, May, 1971. 

Western Canadian Structural Geologists Field Conference, Prince 
Rupert, June, 1971. 
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Alberta Society of Petroleum Geology, Canadian Exploration Frontiers 
Symposium, Banff, Alberta, September 22-26, 1971. 

Geological Association of Canada, Conference on Faults, Fractures, 
Lineaments and related Mineralization in the Canadian Cordillera, 
Vancouver, February, 1972. 

Membership on Committees 

R.W. Macgueen 

Member, National Advisory Committee on Research in the Geological 
Sciences, subcommittee on Stratigraphy, Sedimentology, and 
Paleontology (disbanded 1972). 

Chair man, Link Award Committee, Alberta Society of Petroleum 
Geologists (1971). 

Member, Special Projects Committee, Geological Association of 
Canada, 1972. 

Vice chairman, Annual Meeting, Rocky Mountain Section, Geological 
Society of America, May, 1971. 

N. C. Ollerenshaw 

L. L. Price 

Chairman, ExhibitsCommittee, I.S.P.G. 

Member, Earth Science Advisory Committee, Alberta Society of 
Petroleum Geologists. 

Chairman, Journal of Earth Sciences Committee, Alberta Society 
of Petroleum Geologists. 

G.C. Taylor 

Member, Helicopter Safety Committee, Alberta Society of Petroleum 
Geologists. 

Member, Steering Committee, Western Canadian Structural 
Geologists. 
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Special Talles 

D.W. Gibson 

"Triassic stratigraphy in the Rocky Mountain Foothills, north
eastern British Columbia"; 24th Annual Meeting, Rocky Mountain 
Section, Geological Society of America, Calgary, May, 1971. 

R. W. Macgueen 

''Magnesium distribution in living and fossil specimens of the 
echinoid Peronella leseuri Agassiz, Shark Bay", Australia (with 
E.D. Ghent and G.R. Davies), 8th International Sedimentological 
Congress, Heidelberg. 

"Holocene carbonate sedimentation, Persian Gulf; and application 
to Paleozoic rocks, Northwest Territories, Canada"; Geology 
Department, Queen 's University, Kingston, Ontario, November, 
1971. 

''Geology of the northern Mackenzie and Franklin Mountains, 
Cordilleran Orogen, N.W. T. ", Geology Department, McGill 
University, March, 1972. 

G.C. Taylor 

"Sclection of the Operator"; Helicopter Safety Seminar, Alberta 
Society of Petroleum Geologists., Calgary, November, 1971. 

"Structural style of the northern Canadian Rockies "; Structural 
Symposium Annual Meeting, Rocky Mountain Section, Geological 
Society of America, Calgary, May, 1971. 

"Influence of Pre-Laramide Tectonics on Rocky Mountain Structures"; 
Geological Association of Canada, Symposium, Vancouver, 
February, 1972. 

Outside Publications 

D. W. Gibson 

Triassic Stratigraphy of the Rocky Mountain Foothills, Northeastern 
British Columbia; Abstracts with Program, Rocky Mountain Section, 
24th Annual Meeting, Geol. Soc. Am., vol. 3, No. 6, p. 381. 
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R. W. Macgueen 

Lower Carboniferous Stratigraphy and Sedimentology of the Southern 
Canadian Rocky Mountains, Guidebook to Field Excursion C-17, 
Internat. Geol. Cong., 62pp. (withE.W. BamberandB.L. Mamet). 

Honourable Mention, Alberta Society of Petroleum Geologists, 
Medal of Merit for 1970, for paper entitled "Stratigraphy, Age, and 
Inter-regional Correlation of the Exshaw Formation, Alberta Rocky 
Mountains"; Bull. Can. Petrol. Geol., vol. 18, No. 1, pp. 32-66, 
1970 (co-authored with C . A. Sandberg, U. S. Geological Survey). 

G.C. Taylor 

Structural style of the northern Canadian Rockies; Abstracts with 
Program, Rocky Mountain Section, 24th Annual Meeting, Geol. Soc. 
Am., vol. 3, No. 6, pp. 416-417. 

The influence of Pre-Laramide Tectonics on Rocky Mountain 
structures; Program with Abstracts, pp. 36-37. 

Northern Mainland Section 

C.J. Yorath 

Activities 

The research interests of those in the Northern Mainland Section 
are directed principally toward stratigraphie and structural studies within the 
sedimentary basins between 64 degrees north latitude and the Arctic Ocean. 

Stratigraphie and sedimentological studies of both surface and 
subsurface sequences in northern Yukon and District of Mackenzie were 
continued: complex structural and stratigraphie relationships are apparent in 
the Mackenzie Delta and interpretations of these are being enhanced by studies 
of geophysical data. C ontinuing also are stratigraphie studies of Lower 
Cambrian and Proterozoic rocks of the southern Canadian Cordillera. Both of 
these projects have direct application to an appraisal of energy resources of the 
Mackenzie Delta region. 

Studies were continued of the energy and mineral resource potential 
of the northern Canadian Cordillera and extended in relation to coal resources and 
structural dynamics of the Cordillera. Work continued on the subsurface Devonian 
rocks of southern District of Mackenzie and northern Alberta, and on the surface 
and subsurface Devonian carbonate and clastic rocks of central District of 
Mackenzie. 
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Active projects 

500336 - Devonian of Alberta, British Columbia and Northwest 
Territories; H.R. Belyea. 

610007 - Operation Porcupine; D. K. Norris. 
660020 - Structural and Paleomagnetic fabric of the Mackenzie Arc; 

D. K. Norris. 
670059 - Stratigraphy of Gog and Cariboo Groups near the Rocky 

Mountain Trench, McBride, B.C.; F .G. Young . 
670068 - Operation Norman; W. S. MacKenzie, C . J. Yorath. 
680019 - Nonmarine Lower Cretaceous of the southeastern Canadian 

Cordillera; D. K. Norris. 
690005 - Structural geology of northern Yukon Territory and north

western District of Mackenzie; D.K. Norris. 
690020 - Mesozoic-Tertiary stratigraphy and sedimentation -

Beaufort-Mackenzie area; C .J. Yorath. 
700060 - Devonian and older Paleozoic rocks, southern and central 

District of Mackenzie; W. S. MacKenzie. 
700068 - Basin analysis of exposed Mesozoic and Tertiary strata, 

Yukon Territory; F .G. Young. 
710010 - Northern Basin Analysis Program: Great Bear River map

area; W. S. MacKenzie. 
710011 - Northern Basin Analysis Program: Redstone River map

area; W. S. MacKenzie. 
710035 - Northern Basin Analysis Program: Horton River map-area; 

C .J. Yorath. 
710036 - Northern Basin Analysis Program: Firth River map-area; 

C .J. Yorath. 

Attendance at Meetings, Conferences and Courses 

H.R. Belyea 

Royal Society of Canada, Ottawa, June, 1971. 

International Sedimentological C ongress, Heidelberg, Germany, 
August, 1971, including geological excursions in German y, Austria, 
and northern Italy 

D.K. Norris 

Geological Society of America, Annual Meeting, Rocky Mountain 
Section , Calgary, Alberta, May 10-15, 1971. 

Alberta Society of Petroleum Geology, C anadian Exploration Frontiers 
Symposium, Banff, Alberta, September 22-26, 1971. 
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F.G. Young 

Chairman, Link Award Committee, Alberta Society of Petroleum 
Geologists, 1972. 

Special Talks 

H.R. Belyea 

"Diagenesis of reef and shelf carbonates, Middle Devonian Sulphur 
Point Formation, northwestern Canada"; International Sedimentological 
Congress, Heidelberg, Germany. 

D.K. Norris 

Read B. A. Latour's paper "Coal Deposits of Western and northern 
Canada" to the First Geological Conference on Western Canadian 
Coal, Edmonton, Alberta, November, 1971. 

"Fractures and Faults in Theory and Practice in the Canadian 
Cordillera"; Geological Association of Canada, Cordilleran Section 
Symposium, Vancouver, B.C., February, 1972; University of 
Calgary Seminar. 

C.J. Yorath 

F .G. Young 

Delivered 30 hours of lectures on geology and petroleum potential of 
Canadian Arctic, as faculty member, Arctic Summer School, Inuvik. 

"Geological Review of Northern Yukon"; Arctic Summer School, 
Inuvik, N. W. T., 1971. 

Outside Publications 

H.R. Belyea 

Diagenesis in reef and shelf carbonates, Middle Devonian Sulphur 
Point Formation, Northwestern Canada; abs. VIII Internat. Sed. 
Congr., Abstracts, 1971. 
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Geological Association of Canada, Cordilleran Section, Vancouver, 
British Columbia. 

W. S. MacKenzie 

Alberta Society of Petroleum Geology, Canadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

C .J. Yorath 

F .G. Young 

Alberta Society of Petroleum Geology, Canadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

Geological Survey of Canada, Committee on Computerized Field 
Data, ottawa, October 5-7, 1971. 

Arctic Summer School, Inuvik, July 11-30, 1971. 

Alberta Society of Petroleum Geology, C anadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

Membership on Committees 

D.K. Norris 

Field Trip Leader, coal areas of southern Canadian Cordillera, 
Geological Society of America, Rocky Mountain Section, Calgary, 
May, 1971. 

Field Trip Leader, Cascade Coal Basin, Alberta Society of 
Petroleum Geologists, Banff, September, 1971. 

Chairman, Foreland Fold and Thrust Belt Symposium, Geological 
Society of America, Rocky Mountain Section, Calgary, May, 1971. 

Chairman, Session, First Geological Conference on Western 
Canadian Coal, Edmonton, November, 1971. 

C .J. Yorath 

Education and Applications of Geology Committee, Chairman; 
Alberta Society of Petroleum Geologists. 



- SS -

D.K. Norris 

Tectonic Complex, northern Yukon Territory and western District 
of Mackenzie, Geol. Soc. Amer., Program, Rocky Mountain 
Section, 24th Annual Meeting, May 1971, pp. 398-399. Abstract. 

The Geology and Coal Potential of the Cascade Coal Basin; in A 
Guide to the Geology of the Eastern Cordillera. along the Trans 
Canada Highway between Calgary, Alberta and Revelstoke, British 
Columbia; Alberta Soc. Petrol. Geologists, pp. 25-39, 5 figs., 1 table. 

Coal, Oil, Gas and Industrial Minera! Deposits of the Interior Plains, 
Foothills and Rocky Mountains of Alberta and British Columbia; (with 
A. W. Bally); Int. Geol. Congress 24th Session, Guide to Field 
Excursions A25 and C25, 105 pp., 4 tables, 54 figs. 

Geological Map of 106 and 116 (parts of), northern Yukon Territory 
and northwestern District of Mackenzie, with notes; in Lower and 
Middle Paleozoic Sediments and Paleontology of Royal Creek and 
Peel River Areas, Yukon, by A.C. Lenz and A.E . H. Pedder ; Int. 
Geol. Congress 24th Session, Guide to Field Excursion A14. 

Fractures and Faults in Theory and Practice in the C anadian 
Cordillera; Geol. Assoc. Canada, Program, Cordilleran Section 
Meeting, February, 1972, pp. 26-28. Abstract. 

C .J. Yorath 

Mesozoic and Cenozoic history of the Grand Banks of Newfoundland; 
A discussion; Can. J. Earth Sei., vol. 8, No. 12 (co-authored 
with E. R. Parker). 

F .G. Young 

Early Cambrian and older trace fossils from the southern Cordillera 
of Canada; Can. J . Earth Sei., vol. 9, No. 1, pp. 1-17. 

Arctic Islands Section 

R. L. Christie 

Field work in the Arctic Islands included two aircraft-supported 
projects and sever a l s maller parties working independently in various areas. 
In one airborne project the stratigraphy and structure of Grinnell Peninsula , 
Devon Island were studied; in the other a reconna issance of Ellef Ringnes a nd 
Amund Ringnes Islands was carried out in preparation for further work ther e . 
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Stratigraphie, sedimentological and structural studies were carried out mainly 
on Ellesmere and Cornwallis Islands. Extensive fossil collections were made 
in the course of this work by paleontological specialists for their research in 
paleontology and biostratigraphy. A study of the chemical and sedimentological 
nature of the evaporites of the Arctic Islands was commenced. Ordovician 
evaporites were studied in 1971. 

Many exploratory wells were completed by the petroleum industry 
during the year; a project of examination and study of the logs and samples from 
these wells was begun. 

Active projects 

630002 - Bathurst Island (Operation Bathurst Island); J. Wm. Kerr. 
630003 - Operation Grant Land - NE Ellesmere Island and NW 

Greenland; R. L. Christie. 
650003 - Cornwallis and adjacent smaller islands; R. Thorsteinsson. 
670018 - Baffin Island - Foxe Basin - Melville Peninsula (Operation 

Foxe Basin); H. P. Trettin. 
670019 - Stratigraphy, structure, and carbonate petrography of the 

Marble Canyon Formation (Permian) in the Marble Range, 
C ariboo District, B. C . ; H. P. Trettin. 

680015 - Geological reconnaissance of eastern Devon Island, with 
additional stratigraphie studies on southeastern Ellesmere 
Island; R. L. Christie. 

680039 - Study of continental drift; J. W. Kerr. 
680063 - Permian biostratigraphy, northern British Columbia and 

northern Yukon; W. W. Nassichuk. 
680064 - Stratigraphy and paleontology of upper Paleozoic rocks; 

W.W. Nassichuk. 
690002 - Sedimentology and stratigraphy of clastic formations in the 

Arctic Islands; H. P. Trettin. 
700029 - Operation Peel Sound: stratigraphy and structure of 

Prince of Wales Island and adjacent small islands; 
R. L . . Christie. 

700030 - Lancaster Sound map-area; 1:1 million Geological Atlas 
Program; R. L. Christie. 

700031 - Victoria Strait map-area; 1: 1 million Geological Atlas 
Program; R. L. Christie. 

700032 - Thomsen River map-area; 1: 1 million Geological Atlas 
Program; R. L. Christie. 

700040 - Eureka Sound - Robeson Channel map-area; 1:1 million 
Geological Atlas Program; H. P. Trettin. 

700042 - Jones Sound map-area; 1: 1 million Geological Atlas Program; 
J.Wm. Kerr . 

700043 - Viscount Melville Sound map-area; 1: 1 million Geological 
Atlas Program; J. Wm . Kerr . 
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700045 - Belcher Channel and Ballantyne Strait map-area; 1: 1 million 
Geological Atlas Program; W. W. Nassichuk. 

710003 - Structure and stratigraphy, Ringnes Islands and nearby 
smaller islands; H.R. Balkwill. 

710004 - Structural analysis, western main ranges, Rocky Mountains, 
B . C . ; H. R. Balkwill. 

710007 - Evaporites of the Arctic Islands; G. Mossop. 
710029 - Arctic aerial photographs; J. Wm. Kerr. 
710069 - Northern Basin Analysis Program: Belcher Channel map

area; K. J. Roy. 
710071 - Stratigraphy of the Boundary Member, Char lie Lake 

Formation (Trias sic), northeastern B. C . ; K. J. Roy. 
710072 - Northern Basin Analysis Program: Ballantyne Strait map

area; K.J. Roy. 
710073 - Northern Basin Analysis Program: Viscount Melville 

Sound map-area; K. J. Roy. 
710074 - Northern Basin Analysis Program: Lancaster Sound map

area; K.J. Roy. 
710075 - Northern Basin Analysis Program: Jones Sound map-area; 

K.J. Roy. 
710093 - The Innuitian Structural Province (contribution to a 

symposium on variations in tectonic style in Canada); 
H. P. Trettin. 

Attendance at Meetings, Conferences, Courses 

H. R . Balkwill 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, May 10-15. 

Alberta Society of Petroleum Geologists, Seminar on Marine 
Evaporites, Calgary, June, 1971. 

Alberta Society of Petroleum Geologists, Exploration Frontiers 
Symposium; Banff, Alberta, September 22-26, 1971. 

R. L. Christie 

Conference on a University of Canada North, Inuvik, N. W. T., 
November, 1971. 

G.R. Davies 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, May 10-15, 1971. 
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Geological Society of America, Annual Meeting, Washington, 
November 1-3, 1971. 

Opening C onference, Comparative Sedimentology La bora tory, 
University of Miami , Florida, January 28-30, 1972. 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting , Calgary, May 10-15, 1971. 

International Permian/Triassic Conference, Calgary, August 23-26, 
1971. 

H. P. Trettin 

Field conference, structural Subcommittee of National Advisory 
Committee Research in Geological Sciences, Prince Rupert, 
May, 1971. 

Geological Society of America, Rocky Mountain Section, Annual 
Meeting, Calgary, May 10-15, 1971. 

Membership on Committees 

H. R. Balkwill 

Member, Medal of Merit Committee, Alberta Society of Petroleum 
Geologists . 

Field Trip Guide, Rocky Mountain Section, Geological Society 
of America, May, 1971. 

Field Trip Guide , Alberta Society of Petroleum Geologists , 
Exploration Frontiers Symposium, Banff, September, 1971. 

R. L. Christie 

Chairman, McConnell Club, I.S. P.G . 

G. R. Davies 

Me mber , Meda l of Merit Committee, Alberta Society of Petroleum 
Geologist s , 1972. 

Me mber , Link Award Committee , Alberta Society of Petroleum 
Geo logists , 1972. 
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H. P. Trettin 

Member, Subcommittee for Geodynamics, National Advisory 
Committee Research in Geological Sciences 

Vice-Chairman, Arctic Symposium, Geological Association of 
Canada and Alberta Society of Petroleum Geologists, Saskatoon, 1973. 

Co-chairman of a session, Geological Society of America, Rocky 
Mountain Section, Annual Meeting, Calgary, 1971. 

Special Talks 

H. R. Balkwill 

"Structural geology of the lower Kicking Horse River region, 
British Columbia"; Geological Soçiety of America, Rocky Mountain 
Section, Calgary, May 13, 1971. 

"Structural geology of the Western Ranges, Rocky Mountains, 
British Columbia"; University of Calgary, Calgary, February 9, 1972. 

R. L. Christie 

"Discovery in the Canadian Arctic"; dinner address, Geological 
Society of America, Rocky Mountain Section, Annual Meeting, 
Calgary, May, 1971. 

G.R. Davies 

"A basinal model for Middle Devonian 'laminites', Elk Point Basin 
of western Canada"; (judged outstanding paper, Section meeting) 
Geological Society of America Rocky Mountain Section, Annual Meeting, 
Calgary, May 14, 1971. (co-authored with S.D. Ludlam). Presented 
by invitation at Geological Society of America, Annual Meeting, 
Washington, November 1, 1971. 

"Carbonate sedimentation in Shark Bay, Western Australia"; San 
Diego State College, June, 1971. Presented also to Department of 
Geology, University of Calgary, March, 1972. 

"The genesis of Middle Devonian 'laminites', Elk Point Basin, 
northern Alberta"; Alberta Society of Petroleum Geologists, Calgary , 
June 9, 1971 (awarded honorable mention by Link Committee) . 
Presented also to Edmonton Geological Society, Edmonton, October 
20, 1971. 
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"Upper Paleozoic carbonates and evaporites, northwestern Ellesmere 
Island, Arctic Canada" ; Ontario Petroleum Institute, Tenth Annual 
C onference, Toronto, October 27, 1971. 

R. Thorsteinsson 

"Carboniferous and Permian rocks of Ellesmere and Axel Heiberg 
Islands in the Canadian Arctic Archipelago"; Alberta Society of 
Petroleum Geologists, Calgary, May 27, 1971. 

H. P. Trettin 

"Sorne aspects of the tectonic evolution of the Canadian Arctic 
Islands"; Earth Physics Branch, Department of Energy, Mines and 
Resources, ottawa, February, 1972. 

Outside Publications 

H. R. Balkwill 

Lake Louise, Alberta to Golden, British Columbia; in A geological 
guide of the eastern Cordillera along the Trans Canada Highway 
between Calgary and Revelstoke; Alberta Society of Petroleum 
Geologists, Field Conference Guidebook, 1971, pp. 68-77 (co-authored 
with D.G. Cook). 

R. L. Christie 

Northern Exploration: What I.S. P.G. Geology did this summer; 
Oilweek, vol. 2, No. 37, p. 29. 

G.R. Davies 

A Permian Hydrozoan mound, Yukon Territory; Canadian Journal 
Earth Sciences, vol. 8, No. 8, pp. 973-988 . 

Magnesium distribution in living and fossil specimens of the echinoid 
Peronella leseuri Agassiz, Shark Bay, Australia (Abs.), VIII Int. 
Sedimentological Congr., Heidelberg, Program with Abstracts, 
p. 64 (co-authored with R. W. Macqueen, E. D. Ghent). 

A basinal model for Middle Devonian 'la minites', Elk Point Basin 
of western Canada; Geol. Soc. Am., Spec. Paper No. 3, p. 538 
(co-authored with S. D. Ludlam). 



J.W. Kerr 

K. Roy 
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Upper Paleozoic evaporites in the Sverdrup Basin, Arctic Canada; 
(Abstract), Bull. Am. Assoc. Petrol. Geologists 56, (co-authored 
with W. W. Nassichuk). 

Preliminary submission for Silurian-Devonian stratotype, Canadian 
Arctic Archipelago; in Geological Newsletter , -Quarterly Journal, 
International Union of Geological Sciences, vol. 1971, No. 4, 
Haarlem, Dec. 31, 1971. (co-authored with R. Thorsteinsson). 

Calcium carbonate production by cor al reefs; (Abs.); in Proceedings 
of Joint Oceanographic Assembly IAPSO IABO CMG SCOR, Ed. M. 
Uda, published by Japan Soc .for Promotion of Science, pp. 286-287. 
(co-authored with K.E. Chave, S.V. Smith). 

Flux of suspended calcium carbonate, Fanning Island Lagoon; Pacifie 
Science, vol. 25, No. 22, pp. 206-221 (co-authored with S. V. Smith). 

Sedimentation and cor al reef development in turbid water, Fanning 
Lagoon; Pacifie Science, vol. 25, No. 2, pp. 234-248. (co-authored 
with S. V. Smith). 

Sedimentation associated with reef community changes, Oahu, 
Hawaii; (Abs. ), Geol. Soc. Am., Program, Ann. Meeting Rocky 
Mountain Section, Calgary, Alberta. (co-authored with S.V. Smith). 

Calcium carbonate and gross size analysis of surface sediments, 
western equatorial Pacifie; (Abs. ) , Geol. Soc. Am. , Program, 
Cordilleran Section, Honolulu, Hawaii. 

PALEONTOLOGY SUBDIVISION 

B. S. Norford 

Activities 

The Subdivision is responsible for research in paleontology and 
biostratigraphy in western and northern Canada. The research program is 
closely co-ordinated with those of the other Subdivisions of the Institute, with 
those of the Eastern Paleontology Section and the Cordillera and Pacifie Margin 
Section of the Regional and Economie Geology Division, and with those of ma ny 
universities and oil companies in Canada, the United States, France and the 
United Kingdom. 
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The Subdivision consists of fourteen scientists and a postdoctoral 
fellow, with seven technicians, paleontological laboratories and extensive fossil 
collections. Three scientists and a technician are stationed in Ottawa where 
Dr. Frebold (retired) continues his association with the Survey. 

The reorganization of the Institute in late March created the 
Subdivision from the former Western Paleontology Section with the addition of 
certain scientists from the Arctic Islands, Coal Research and Paleozoic 
Stratigraphy Sections. Three scientific sections were established within the 
Subdivision: the Ottawa Paleontology Section led by E. T. Tozer, the 
Macropaleontology Section led by A. W. Norris and the Micropaleontology 
Section temporarily led by B.S. Norford. 

In 1971, members of the Subdivision carried out field studies in the 
Arctic Islands, Mackenzie Mountains, Mackenzie Delta region, northern Yukon, 
northern Manitoba, southwestern Alberta and eastern British Columbia. A 
program of sampling and study of fossils in cores from wells drilled in the 
Northwest Territories and Yukon was continued. 

Personnel Notes 

W. V. Sliter joined the Survey in February from the Esso Research 
Production Company, Houston. G.D. Karg and S. L. O'Keefe resigned in July 
and June respectively. L.L. Ruddy and H.M. McDonald joined the Survey in 
J uly and D. F. Haden in August. 

S. Carbone, D. F. Haden and H. M. McDonald attended a 
departme ntal supervisors training course be ld in Calgary. H. M. Mc Donald and 
L. L. Ruddy attended Photography I and Photography II evening courses at the 
Southern Alberta Institute of Technology and M. J. Rice attended the dayti me 
Geology 205 (Historical Geology) and the evening Computer Fundamentals and 
Elements of Computing course at the University of Calgary. 

Attendance at Meetings 

B. S. Norford 

Geological Society of America , Annual Meeting, Rocky Mountain 
Section, Calgary, May 13-15, 1971. 

International Conference on the Permian and Triassic Systems, 
Calgary, August 23-26, 1971. 

Geological Society of America and associated societies, Annual 
Meeting, Washington, November 1-3, 1971. 
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Membership on Committees 

B. S. Norford 

XXIV International Geological Congre ss, Field Trip Leader, 
Excursion A-19. 

Institute Curation Committee. 

Outside Publications 

Aitken, J.D. 1 Fritz, W.H. and Norford, B.S. 
1972: Cambrian and Ordovician biostratigraphy of the southern Canadian 

Rocky Mountains; XXIV Internat. Geol. Cong., Guidebook Excursion 
A-19. 

Derby, James R. 1 Lane, H. Richard and Norford, B.S. 
in press: Uppermost Cambrian-basal Ordovician faunal succession in Alberta 

and correlation with similar sequences in the western United States; 
XXIV Internat. Geol. Cong., Proc., Sect. 7. 

McKee, E.H . , Norford, B.S. and Ross, R.J., Jr. 
in press: Correlation of the Orthidiella Zone (shaly facies) with zones of the 

graptolitic facies, Ordovician of Toquima Range, Nevada and North 
White River region, southeastern British Columbia; in U. S. Geol. 
Surv. , Prof. Paper 800-C. 

Norford, B.S. 
1972: Silurian stratigraphy of northern Manitoba; Geol. Assoc. Can., 

Special Paper 9, pp. 199-207. 

Macropaleontology Laboratory and C urating Facilities 

S. Carbone 

R.R. Michie, M.J. Rice 

Services provided by the laboratory include thin-sectioning, casting 
and etching , mechanical extraction, and va rio us other techniques as required in 
the preparation of fossil specimens before study by research scientists. 

Sampling of well cores for fossils was continued with the examination 
of 15 additional wells from northern and arctic Canada. 
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The laboratory also provided services to other sections of the I. S. P. G., 
notably the Arctic Islands Section. Approximately ten days were spent by 
Mr . Carbone with Dr. Fritz in field work in the British Columbia Rockies. 

Production 

Oriented thin-sections of fossils 
Rock thin-sections 
Plaster replicas 
Acid extractions 
Saw cuts (prior to sectioning) 

C urating Facilities 

M.J. Rice 

1,200 
100 

25 
30 

750 

During the year 5,500 new collections were received, recorded, 
numbered and stored. About 300 parcels were shipped to, and received from , 
other scientists and institutions, both nationally and internationally. 

In January 1972, 55 additional rock storage cabinets were received 
for accommodating permanently stored material in the base ment. To facilita.te 
recording of the storage of material curated in Ottawa under Ottawa's numbering 
system , copies of the curating files of the Eastern Paleontology Section were 
received and used both for reference work and storage data. 

A project was started on the compilation of a subsurface file of all 
paleontological material from the Northwest and Yukon Territories curated by the 
Calgary office. When completed, this file will be available to the public, who 
may then request to study any non-confidential material here at the I. S. P. G. 
To this end, all microfossil slide material is being centrally stored in the curating 
room . 

A start has been made on curating representative suites of scientists' 
lithologica l samples . 

Micropaleontology Laboratory 

D. F. Haden 

Estimate of samples processed April 1 to July 31 
Samples processed Aug. 1 to March 31 

Surface (outcrop) 
Subsurface (well c uttings , core) 

Total 

300 

543 
394 

1,237 
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1, 651 samples were picked for microfossils by outside contract. 
Services performed as direct scientific support included photomicrography, 
drafting, log plotting, microfossil lists and distribution chart compilation. 
Other duties included fossil and sample curation and cataloguing, equipment 
purchasing and maintenance, and investigation and development of new laboratory 
procedures and techniques. 

One student and one part time student assistant were instructed and 
supervised by micropaleontology technicians during the summer of 1971. 

Palynology Laboratory 

H.M. McDonald 

During the year, the laboratory processed 525 samples collected 
from the Arctic Islands, District of Mackenzie and eastern and western Canada. 
Photomicrographie services were performed as direct scientific support. other 
duties of the technician included equipment purchasing and maintenance for the 
darkroom (Room 219) and laboratory, and development of new laboratory 
procedures and techniques. 

follows: 

C onodont Laboratory 

L. L. Ruddy 

During the year 675 lots of samples were processed and picked as 

Referred fossils (Project 500029) 
Research Work for Dr. Uyeno 
Research Work for Dr. Bender 

550 
77 
48 

Until May, the conodont laboratory was maintained by temporary 
assistance from G.D. Karg and R.R. Michie , during the summer, a student 
(Mrs . Taylor) operated the laboratory until a permanent technician was recruited 
at the end of July. 

Operations of the laboratory include processing and picking of all 
samples, record keeping, requistioning necessary laboratory equipment and 
general upkee p of the laboratory. 
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Reports 

The Subdivision produced a total of 190 reports for direct quotation 
in publications, identifying and dating 2,403 lots of fossils as follows: 

Bamber 
Brideaux 
Chamney 
Frebold (retired) 
Fritz 
Hopkins 
Jeletzky 
Norford 
Norris 
Pedder 
Tozer 
Uyeno 
Scientists from outside the Survey 

Macropaleontology Section 

A.W . Norris 

8 reports on 47 lots 
13 reports on 104 lots 
13 reports on 150 lots 
24 reports on 291 lots 
19 reports on 268 lots 
19 reports on 81 lots 
21 reports on 630 lots 
13 reports on 193 lots 

3 reports on 19 lots 
10 reports on 78 lots 
15 reports on 69 lots 
20 reports on 393 lots 
12 reports on 80 lots 

Scientists of the Section carried out stratigraphie and biostratigraphic 
field studies on C arboniferous and Permian rocks in northern Ellesmere Island, 
Devonian rocks in southern Ellesmere Island, Grinnell Peninsula, northern 
Yukon, and on Upper Ordovician rocks in northern Manitoba. 

Active projects 

500029 - Identification and biostratigraphic interpretation of referred 
fossils; all scientists . 

600218 - Faunal study of Late Ordovician and Silurian rocks of 
southeast British Columbia and adjacent Alberta; B.S. Norford. 

610019 - Ordovician and Silurian biostratigraphy of British Columbia, 
Alberta , Yukon, Mackenzie and Franklin; B. S. Norford. 

620318 - Middle Ordovician stratigraphie and faunal study, southern 
Alberta and southeast British Columbia; B. S. Norford. 

630341 - Paleontology and stratigraphy of the Carboniferous and 
Permian of northern Yukon; E. W. Bamber. 

640032 - Devonian biostratigraphy of Lake Manitoba-Lake Winnipegosis 
region; A. W. Norris. 

660552 - Monograph of brachiopod family Trimerellidae; B. S. Norford. 
670014 - Operation Winisk; A. W. Norris. 
680063 - Permian biostratigraphy, northern British Columbia and 

northern Yukon; W. W. Nassichuk. 
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680064 - Stratigraphy and paleontology of Upper Paleozoic rocks in 
the Queen Elizabeth Islands; W. W. Nassichuk. 

680093 - Devonian biostratigraphy, western and northern Canada; 
A. E . H. Pedder. 

700034 - Devonian biostratigraphy of northern Yukon Territory and 
adjacent District of Mackenzie; A. W. Norris. 

700045 - Belcher Channel and Ballantyne Strait (NTS 59, 69, 79, 89, 
99) map-area. 1:1 million Geological Atlas Program; 
W. W. Nassichuk. 

710022 - Carboniferous and Permian biostratigraphy and coral faunas, 
western and northern Canada; E. W. Bamber. 

710031 - Middle Devonian brachiopods of Arctic Islands; D. Brice 
(Professor, Université Libre, Lille). 

Attendance at Meetings 

W. W. Nassichuk & E. W. Bamber 

International Conference of the Permian and Triassic Systems, 
Calgary, August 23-26, 1971. 

A.W. Norris 

Meetings between the Geological Survey and the Mines Branches of 
Saskatchewan and Manitoba concerning field programs, 1971 and 1972. 

A.E.H. Pedder 

International Paleontological Symposium on Corals, Novosibirsk, 
August 18-22, 1971. 

Pander Society Field Meeting, Garnie Alps, September 4-9, 1971. 

International Commission on Stratigraphy, C ommittee on Silurian
Devonian Boundary, Field Meeting, Morocco, September 27-
October 10, 1971. 

Membership on C ommittees 

E.W. Bamber 

XXIV International Geological Congress, Field Trip Leader, 
Excursion C-17. 

Institute Library Committee. 

Co-leader, University of Toronto Field School, Florida Keys , 1972. 
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W. W. Nassichuk 

Program C ommittee, International C onference on the Permian and 
Trias sic Systems, Calgary, 1971. 

A.W. Norris 

Alberta Society of Petroleum Geologists Committee on Field 
Excursion, Athabasca Tar Sands, 1973. 

A. E. H. Pedder 

XXIV International Geological Congress, Field Trip Leader, 
Excursion A-14. 

Organizing Committee, Second International Symposium on Corals, 
Paris, 1974. 

Consultatbns and study of comparative material 

E. W. Bamber - United States Geological Survey, Washington. 
A. W. Norris - Manitoba Mines Branch, Winnipeg. 
A. E. H. Pedder - VSEGEI Museum, Leningrad. 

- Scientific-Research Institute for the Geology of the Arctic, 
Leningrad. 

- Mining Institute, Leningrad. 
- Institute of Geology and Geophysics, Siberian Branch of the 

Academy of Sciences of the U. S.S. R. , Novosibirsk. 

Outside Publications 

Bamber, E.W. 
in press: Section in Taylor, G. C. and Stott, D. F., Stratigraphy and structure 

of the Rocky Mountains and Foothills of west central Alberta and 
northeastern British Columbia; XXIV Internat. Geol. Cong., 
Guide book Excursion A-10. 

Johnson, J.G. and Norris, A.W. 
in press: Tecnocyrtina, a new genus of Devonian brachiopods; J. Paleontol. 

Lenz, A.C. and Pedder, A.E.H. 
1972: Lower and Middle Paleozoic sediments and paleontology of Royal 

Creek and Peel River, Yukon, and Powell Creek, N. W. T.; XXIV 
Internat. Geol. Cong., Guide book Excursion A-14. 
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Macgueen, R.W. 1 Bamber, E.W. and Mamet, B.L. 
in press: Lower Carboniferous stratigraphy and sedimentology of the southern 

Canadian Rocky Mountains; XXIV Internat. Geol. Cong., Guidebook C-17. 

Nassichuk, W. W. 
1971: Permian ammonoids and nautiloids, southeastern Eagle Plain, Yukon 

Territory; J . Paleontol., vol. 45, pp. 1001-1021. 

Nassichuk, W. W. and Spinosa, Claude 
in press: Lower Permian (Asselian) ammonoids from the Rare Fiord Formation, 

Ellesmere Island; J. Paleontol. 

Nassichuk, W. W., Thorsteinsson, R. and Tozer I E. T. 
in press: The Permian-Triassic boundary in the Canadian Arctic Archipelago; 

Bull. Can. Petrol. Geol. (abstract published 1971, vol. 19, pp. 344-345). 

Norris, A. W. 
in press: Section in Goodwin, A. M ., Superior structural province; XXIV Internat. 

Geol. Cong. , Section 3d . 

Norris, A. W. and Uyeno, T. T. 
1971: Stratigraphy and conodont faunas of Devonian outcrop belts , Manitoba; 

Geol. As soc. Can. , Special Paper 9 , pp. 209-223. 

Pedder I A. E . H. 
in press: Species of the tetracoral genus Temnophyllum from Givetian/Frasnian 

boundary beds of the District of Mackenzie, Canada ; J. Paleontol. 

Pedder, A.E . H. and Pickett, J.W. 
1971: Comments on the proposed suppression of Pterorrhiza Ehrenberg, 

1834 (Anthozoa), Z . N. (S.) 1851; Bull. Zool. Nomen., vol. 26, p. 70. 

Sanford, B. V. and Norris, A. W. 
in press: Geology and petroleum possibilities of the Hudson Platform; in Future 

Petroleum Provinces of Canada; Can. Assoc. Petrol. Geol. 

Micropaleontology Section 

B. S. Norford 

Field work during 1971 included detailed paleontological sampling of 
Cretaceous rocks on Ellef and Amund Ringnes Islands on the west flank of the 
Mackenzie Delta and in the southern Rocky Mounta ins ; of Upper Jurassic rocks 
in the southern Rocky Mountains; and of De vonian rocks from the ce ntra l Distric t 
of Mackenzie . Comparative material for conodont studies wa s collected from 
Silurian and De vonian rocks in Austria, Be lgium and Germany. 
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Active projects 

500029 - Identification and biostratigraphic interpretation of 
referred fossils; all scientists. 

500108 - Conodont biostratigraphy of the Hull Member, Ottawa 
Formation; T. T. Uyeno. 

630415 - Lower Cretaceous (Albian) stratigraphy of Peel and Snake 
Rivers, Yukon Territory; T. P. Chamney. 

640024 - Conodont biostratigraphy of the Waterways Formation, 
northeastern and central Alberta; T. T. Uyeno. 

660026 - Conodont biostratigraphy of Lower and Middle Devonian 
strata on southwestern Ontario; T. T. Uyeno. 

660503 - Microplankton from the Upper Cretaceous of Saskatchewan 
and Manitoba; R. L ·. Cox (Professor, Douglas College, 
Vancouver). 

670021 - Conodont biostratigraphy of Middle and Upper Devonian 
strata of southern and central Manitoba; T. T. Uyeno. 

680068 - Mes oz oie palynology and biostratigraphy, western and 
norther n Canada; W. S. Hopkins . 

680101 - Conodont biostratigraphy of Paleozoic rocks of the Arctic 
Islands; T. T. Uyeno. 

700064 - Foraminiferal zonation of the Mesozoic and lower Cenozoic 
rocks of the Mackenzie Delta and adjacent Arctic C oastal 
Plain; T. P. C hamney. 

710019 - Taxonomy, biostratigraphy and paleoecology of Mesozoic 
miospore and microplankton assemblages from western and 
northernCanada; W.W. Brideaux. 

710060 - Pennsylvanian and Permian conodonts of arctic Canada; 
K. P. Bender (postdoctoral fellow). 

710091 - Palynological studies of Upper Jurassic and Cretaceous coal 
measures in western Canada; A.R. Sweet. 

Attendance at Meetings 

W. S. Hopkins, Jr. and W. W. Brideaux 

American Association of Stratigraphie Palynologists, Tuscon, 
October 13-16, 1971. 

T. P. Chamney 

Canadian Exploration Frontiers, Alberta Society of Petroleum 
Geologists, Banff, September 22-26, 1971. 
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Symposium on Conodont Taxonomy, Marburg, September 12-14, 1971. 

Pander Society Field Meeting, Rhenish Schiefergebirge, September 
13-20, 1971. 

International Commission on Stratigraphy, Committee on Silurian
Devonian Boundary, Field Meeting, Morocco, September 27 -
October 10, 1971. 

Consultations and study of comparative material 

T. T. Uyeno - Geologlcal Survey of Belgium, Brussels. 
- Université de Liège, Belgium. 
- Université de Louvain, Belgium. 
- Geolog. -palaontologisches Institut, Marburg, Germany. 

Outside Publications 

Chamney, T. P. 
in press: Section in Jansa, L. F., Depositional history of Upper Juras sic to 

Early Cretaceous Kootenay Formation; J. Sediment. Petrol. 

Hopkins, W. S. Jr. , Rutter, N. W . and Rouse, G. E. 
1972: Geology, paleoecology and palynology of some Oligocene rocks in 

the Rocky Mountain Trench of British Columbia; Can. J. Earth Sei. 

Norris, A. W. and Uyeno, T. T. 
1971: Stratigraphy and conodont faunas of Devonian outcrop belts, Manitoba; 

Geol. Assoc. Can., Special Paper 9, pp . 209-223. 

Ottawa Paleontology Section 

E. T. Tozer 

Scientists of the Section conducted stratigraphie and biostratigraphic 
field studies on Mesozoic and Cenozoic rocks of the northern Yukon and adjacent 
District of Mackenzie, on Triassic rocks in the Rocky Mountains and in central 
Iran, and on Cambrian rocks in the Rocky Mountains and in the Inyo and White 
Mountains of California. 
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Active projects 

480191 - Monograph of the Canadian Buchia (== Aucella); J. A. Jeletzky. 
690001 - Mesozoic and Tertiary on the west coast of Vancouver Island 

and in Quatsino Sound; J. A. Jeletzky. 
500029 - Identification and biostratigraphic interpretation of referred 

fossils; all scientists. 
550004 - Cretaceous and Jurassic of Richardson Mountains, Porcupine 

Plains and Eagle Plains; J. A. Jeletzky. 
590194 - Monograph of the Canadian belemnites; J. A. Jeletzky. 
600353 - Dibranchiate volume of the Treatise on Invertebrate 

Paleontology; J. A. Jeletzky. 
610330 - Cretaceous index fossils of western and arctic Canada; 

J. A. Jeletzky. 
650024 - Cambrian biostratigraphy of the Canadian Cordillera; 

W .H. Fritz. 
660029 - Paleontology, stratigraphy, and paleoecology of the Burgess 

Shale; W. H. Fritz. 
670064 - Cretaceous and uppermost Jurassic biostratigraphy of 

western Cordillera; J. A. Jeletzky. 
670576 - Canadian Trias sic Ammonoidea and Bivalvia; E. T. Tozer. 
710015 - Jurassic Trigoniidae of western British Columbia; 

T. P. Poulton (graduate student, Queen's University). 

A ttendance at Meetings 

J. A. Jeletzky & W. H. Fritz 

Geological Society of America and associated societies, Annual 
Meeting, Washington, November 1-3, 1971. 

J. A. Jeletzky 

E. T. Tozer 

E. T. Tozer 

C anadian Exploration Frontiers, Alberta Society of Petroleum 
Geologists, Banff, September 22-26, 1971. 

International Conference on the Permian and Trias sic Systems, 
Calgary, August 23-26, 1971. 

Special Talks 

"The Permian-Triassic boundary in the Canadian Arctic Archipelago"; 
"The earliest marine Triassic rocks: their definition, ammonoid fauna, 
distribution and relationship to underlying formations"; both to 
International Conference on the Permian and Trias sic Systems, Calgary. 
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Membership on Committees 

XXIV International Geological C ongress, Field Trip Leader, 
Excursion A-19. 

J. A. Jeletzky 

Royal Society of Canada, Miller Medal Committee. 

XXIV International Geological Congress, Field Trip Co-Leader, 
Excursion A-03. 

E. T. Tozer 

Vice-President, Subcommission for Triassic, Commission on 
Stratigraphy, International Union of Geological Sciences. 

Consultations and study of comparative material 

W. H. Fritz - United States National Museum, Washington. 
- University of California, Los Angeles. 

J. A. Jeletzky - United States National Museum, Washington. 

Outside Publications 

Aitken, J.D., Fritz, W.H. and Norford, B.S. 
1972: Cambrian and Ordovician biostratigraphy of the southern Canadian 

Rocky Mountains; XXIV Internat. Geol. Cong., Guide book Excursion A-19. 

Fritz, W. H. 
1971: Section in Oriel, S.S. and Armstrong, F .C., Uppermost Precambrian 

and lowest C ambrian rocks in southeastern Idaho; U. S. Geol. Surv. , 
Prof. Paper 394, pp. 39-47. 

Jeletzky, J. A. 
1971: Marine Cretaceous biotic provinces of western and arctic Canada: 

Proc. North Am. Paleont. Convention, Part L , pp. 1638-1659. 

Nassichuk, W. W. 1 Thorsteinsson, R. and Tozer, E. T. 
in press: The Permian-Triassic boundary in the Canadian Arctic Archipelago; 

Bull. Can. Petrol. Geol. (abstract published 1971, vol. 19, 
pp. 344-345) . 
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Tozer, E. T . 
1971: Triassic time and ammonoids: problems and proposals; Can. J. 

1971: 

1971: 

Earth Sei., vol. 8, pp. 989-1031. 

One, two or three connecting links between Trias sic and Juras sic 
ammonoids; Nature, vol. 232, pp. 565-566 (No. 5312). 

Permian-Triassic boundary in West Pakistan (essay review); Geol. 
Mag., vol. 108, pp. 451-455. 

in press: Observations on the shell structure of Triassic ammonoids; Paleontology. 

in press: The earliest marine Triassic rocks: their definition, ammonoid fauna, 
distribution and relationship to underlying formations; Bull. Can. 
Petrol. Geol. (abstract published 1971, vol. 19, pp . 367-368). 

in press: Lower and Middle Triassic ammonoids and bivalves from Nordaustlandt 
(Spitzbergen); Geol. Foren. Forh. 

ENERGY SUBDIVISION 

R.G. McCrossan 

Activities 

The Subdivision is responsible for the Institute 's programs of energy 
resource evaluation for the sedimentary basins of western and northern Canada. 
Sections within the Subdivision (which includes the Coal Research Group in 
Ottawa) conduct research in the fields of organic and inorganic geochemistry, 
clay mineralogy, coal petrology and petroleum geology, and are responsible for 
coordination of the Institute 's Basin Analysis program and Coal Resource 
Evaluation Program. The Subdivision provides analytical support for research 
programs of other Subdivisions in the Institute, and is responsible for storage of 
confidential and non-confidential cores, logs and samples of northern wells. 

Active projects 

680018 - The environment of oil and gas in western Canada; 
R.G. McCrossan, N. L. Ball and L.R. Snowdon . 

680133 - Correlation of coal ranks and hydrocarbon properties in 
Mes oz oie rocks of western Canada; R. G. McCrossan, 
P. Hacqùebard, N. L. Ball and J.R. Donaldson. 

680134 - Regional distribution of gaseous hydrocarbons in the 
Northwest Territories; R. G. McC rossan and L. R. Snowdon. 
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690029 - Surface geochemical prospecting for petroleum, central 
Alberta; R.G. McCrossan, N. L. Ball and L.R. Snowdon. 

700086 - Petroleum potential of sedimentary basins of Canada; 
R.G. McCrossan. 

710001 - Origin and migration of petroleum in western Canada; 
R .G. McCrossan, B. Tissot and N. L. Ball. 

710054 - The organic content of sediments from the Beaufort Sea; 
R.G. McCrossan, G.W. Hodgson and C.J. Yorath. 

670091 - Clay mineralogy of Lower Cretaceous shales of northeastern 
British Columbia; A. E. Foscolos, D. F. stott and 
R. M. Procter. 

710005 - Northern Basin Analysis Program (Coordination); 
R. M. Procter. 

New - Set up and make operable the field ionization mass spectrometer; 
G.G. Wanless. 

New - Literature review and study of applications of field ionization 
mass spectrometer to organic geochemistry programs; 
G.G. Wanless. 

670068 - Operation Norman; D.G. Cook. 
650023 - Operation Bow-Athabasca; R.A. Price and D.G. Cook. 
680090 - Identification of unknown minerals by X-rays and chemical 

techniques; A.E. Foscolos. 
680091 - Clay minera! investigation; A.E. Foscolos. 
690048 - Soils in glaciated and unglaciated terrain; A. E. Foscolos. 
610269 - Petrographic examination of coking coals from the Crowsnest 

coalfield, Alta. and B.C.; A.R. Cameron. 
680102 - Rank studies of coal and carbonaceous matter; P. A. Hacquebard 

and J. R. Donaldson. 
680103 - Environmental and facies studies of coal; P.A. Hacquebard. 
680105 - Petrography of coal seams in the Rocky Mountain Foothills 

Belt, north of the Crowsnest area; P. A. Hacquebard and 
T .F. Birmingham. 

680106 - Uranium possibilities in lignite; A.R. Cameron. 
680108 - Petrography of Tertiary coals in British Columbia; 

J.R. Donaldson. 
680110 - Petrography of coal seams of Telkwa River area, British 

Columbia; P.A. Hacquebard and J.R. Donaldson. 
690022 - Petrographic study of particle types in coking coal charges; 

A.R. Cameron. 
690026 - Petrographic correlation of coal seams at Carmacks, Y. T.; 

P.A. Hacquebard. 
710089 - Study of "tonstein" bands in coal seams of Kootenay Formation; 

E. Mériaux (Univ. of Lille, France). 
710091 - Palynological studies of Upper Jurassic and Cretaceous coal 

measures in western Canada; A.R. Sweet. 
500038 - Coal reserves of Canada and studies of coal deposits in 

Canada; B. A. Latour. 
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Personnel Notes 

R. G. McCrossan was appointed head of the Energy Subdivision at 
the time of the reorganization of the Institute. 

Section structure within the Subdivision is in the planning stage and, 
at time of writing, section heads have not been appointed. 

D. G. Cook was appointed coordinator of the Institute 's Coal 
Evaluation Program. 

Mrs. M. Northcott and M. R. Khan joined the staff of the organic 
geochemistry laboratory as technicians. 

Mr. G. G. Wanless joined the staff to set up and operate the Institute 's 
new field ionization mass spectrometer. 

A. E. Foscolos visited Drs. Kodama and Brydon of the De part ment 
of Agriculture for 2 months to familiarize himself with the advanced techniques 
of identifying and making quantitative determinations of randomly interstratified 
mixed layer clay minerals. 

M. S. Barss was transferred to the Eastern Petroleum Geology Section 
in Dartmouth, N. S. , where he will continue with C arboniferous and Permian 
palynology. 

A. R. Sweet joined the CR Group to carry out palynological studies of 
Upper Jurassic and Cretaceous coal measures of western Canada. 

E. Mériaux from "Géologie Régionale" of the University of Lille, 
France, spent three months with the CR Group studying "tonstein" bands of the 
coal seams of the Crowsnest field of Alberta and British Columbia. 

P. A. Hacquebard was elected a Fellow of the Geological Society of 
America in Nove mber , 1971. 

Attendance at Meetings, C onferences and Courses 

R.G. McCrossan 

Government French courses Sept . 26 - Oct . 14 , 1971 and Jan. 31 -
Feb. 18 , 1972. 

Petroleum and Global Tectonics Seminar , Princeton , New J ersey , 
March 9-11, 1972. 
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Alberta Society of Petroleum Geologists, Canadian Exploration 
Frontiers Symposium, Banff, Alberta , September 22-26, 1971. 

National Conference on Earth Science; Geology and Evolution of 
Continental Margins; Banff, Alberta,. May 3-7, 1971. 

R. M. Procter 

N. L. Ball 

D.G. Cook 

Alberta Society of Petroleum Geologists, C anadian Exploration 
Frontiers Symposium, Banff , Alberta, September 22-26, 1971. 

Seminar on North American Energy Balance, Economie Society of 
Alberta, Calgary, March 24, 1972. 

Alberta Society of Petroleum Geologists, C anadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

Western Canadian Structural Geologists' Field Conference, Prince 
Rupert, B.C . , June , 1971. 

G.S.A. Rocky Mountain Section, Annual Meeting, Calgary, Alberta, 
May, 1971. 

Alberta Society of Petroleum Geologists , Canadian Exploration 
Frontiers Symposium, Banff, Alberta, September 22-26, 1971. 

G.A.C., Cordilleran Section, Symposium on Faults , Fractures , 
and Lineaments and relation mineralization in the Canadian 
Cordillera, February, 1972. 

A.R . Cameron 

23rd Canadian Conference on Coal, Ottawa, Ontario, September 10-
22, 1971. 

1st Geological Conference on western Canadian Coal , Edmonton, 
Alberta , November 18-19, 1971. 
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P. A. Hacguebard 

7th Carboniferous Congress in Krefeld, fv-/) Germany, August 20-29, 
1971. 

23rd Canadian Conference on Coal, ottawa, Ontario, September 
19-22, 1971 

1st Geological Conference on western Canadian Coal , Edmonton, 
Alberta, November 18-19, 1971. 

A . G. Heinrich 

High level programming language and logic circuits design courses, 
De part ment of Mathematics, University of Calgary, September to 
December, 1971 and January to April, 1972 

R. R. Barefoot 

Advanced calculus and Fortran program at Southern Alberta Institute 
of Technology, January to May, 1971 and January to May, 1972. 

Special Talks 

B.A. Latour 

"Coal Deposits of western and northern Canada"; 1st Geological 
Conference on western Canadian Coal, Edmonton, Alberta, 
November 18-19, 1971. 

A.R Cameron 

"Petrography of Kootenay Coals in the Upper Elk River and 
C rowsnest areas, B. C . and Alta. "; 1st Geological C onference on 
western C anadian Coal, Edmonton, Alberta, November 18-19, 1971. 

P.A. Hacguebard 

"The C arboniferous of Eastern Canada"; 7th C arboniferous C ongress, 
Krefeld, (W) Germany, August, 1971 - also presented to Logan Club 
in Ottawa on November 10, 1971. 

"Rank Studies of Coals in the Rocky Mountains and Inner Foothills 
Belt, Canada"; 1st Geological Conference on western Canadian Coal, 
Edmonton , Alberta, November 18-19, 1971. 

Two lectures on "Carboniferous Palynology, Stratigraphy and Coal 
Deposition in Eastern Canada"; St. Francis Xavier University in 
Antigonish, N.S ., January 28, 1972. 
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"Tectonics of the Mackenzie Fold Belt, Canada"; Symposium on the 
Foreland Fold and Thrust Belt, Rocky Mountain Section of the G.S.A. , 
Calgary , Alberta, May, 1971 (co-authored with J.D. Aitken, 
R. J. W. Douglas, and H. Gabrielse). 

Outside Publications 

Road Log No. 4, Lake Louise, Alberta to Golden, British Columbia 
in A geological guide of the eastern C ordillera along the Trans 
Canada Highway between Calgary and Revelstoke; Alberta Soc. Petrol. 
Geologists (co-authored with H. R. Balkwill). 

L.A. Flueckinger, R.R. Dutcher and A.R. Cameron 

Statistical evaluation of coal compositional data; J . Geol. , 1971, 
vol. 80, No. 2 , pp. 237-247 . 

Membership on Committees 

R.G. McCrossan 

Education C ommittee, American Association of Petroleum Geologists . 

Editor and Coordinator , "Future Petroleum Provinces of Canada" 
Volume , Alberta Society of Petroleum Geologists. 

Departmental (EMR) Advisory Committee on Oil and Gas . 

C o-convenor, Miner al Fuels, Section 5 , International Geological 
Congress, Montreal , 1972. 

B.A . Latour 

D.G. Cook 

Departmental (EMR) Advisory Committee on Coal. 

Research a nd Thesis Awards C ommittee, of the Alberta Society of 
Petroleum Geologists. 
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A.R. Cameron 

Chairman, Coal Petrology Committee, of Coal Geology Division of 
the Geological Society of America. 

Member, Industrial Applications Subcommittee of International 
Commission of Coal Petrology. 

Me rober, Subcommittee D5-18 of A. S. T. M. (for revis ion of 
Standard D 2796-69). 

Member , Canadian Advisory Committee on Coal Researcb. 

P. A. Hacguebard 

Member, Nomenclature Subcommittee of International Commission 
of Coal Petrology. 

Member, Subcommittee for Petrograpby of Organic Matter in 
Sediments and Application to Geology, International Commission 
of Coal Petrology. 

Member, 1970 Symposium Committee of Coal Geology Division of 
Geological Society of America. 

Member, Pennsylvanian Stratigraphy Committee of Coal Geology 
Division of Geological Society of America. 

Member, Departmental (EMR) Advisory Committee on Coal. 

Me rober, C anadian Advisory C ommittee on Coal Research. 

Clay Mineralogy and Clay Chemistry Laboratory 

Five hundred diffractograms and an equal number of chemical analyses 
were performed last year in order to complete the identification of layer lattice 
silicate assemblages of Lower Cretaceous shales of northeastern British Columbia. 

Fifty-five reports for the Institute staff and professors at various 
universities were produced last year. Thirty-seven reports covered 1,200 
diffractograms, 14 reports covered 500 chemical analyses and 4 reports covered 
D. T. A. , T. G. A. , adsorbed ions, and cation exchange capacity results. 
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Mineralogy 

This laboratory continues to determine qualitatively and semi
quantitatively crystalline minerals in sedimentary rock. The clay mineralogy 
laboratory has been upgraded by the recent acquisition of: 

1. An additional Philips X-ray generator and a cobalt tube. 
2. Freeze drying apparatus for drying the clay sample under vacuum 

and low te mperature . 

In addition, the X-ray chamber of the Philips unit has been modified 
in order for the sample to receive different treatments in situ. During the last 
year, 1,200 mineral identifications were made for GSC staff, 500 concerning the 
layer lattice silicate assemblages of Lower Cretaceous shales of northeastern 
British Columbia and l, 300 concerning the classification of paleosols in glaciated 
and unglaciated terrains of Yukon Territory. 

Chemistry 

This laboratory continues to determine major and minor constituents 
in the sedimentary rocks. 

500 analyses were performed for the study concerning the Lower 
Cretaceous shales of northeastern British Columbia, 450 chemical analyses concerned 
the classification of paleosols in glaciated and unglaciated terrain as well as for the 
GSC staff and 400 analyses were carried out for various research studies. 

Organic Geochemistry Laboratory 

Saturated hydrocarbon gas analyses and organic and total carbon 
analyses were run on samples of drill cuttings from about 25 wells in Alberta and 
the Northwest Territories. Approximately 5,500 gas analyses were run and 
10, 000 car bon determinations were made. Downhole logs of all wells were plotted 
and levels of thermal diagenesis estimated and a number of potential source rocks 
identified. About 60 sol vent extractions were completed on samples in which 
there was an appreciable amount of mechanically extractable hydrocarbon gas. 

A preliminary map was made indicating possible trends of geochemical 
data in the Arctic including the Sverdrup Basin and Peel Plateau. 
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Core, Sample and Log Repository 

Logs received from Riley's DataShare International Ltd. 

NWT/YT B.C. Alta. Sask./Man. 

292 511 4,580 1,230 Total 

Samples received: All sources - Total 

NWT/YT B.C. Alta. Sask. Man. 

36,387 39,021 244,075 28,191 Nil 

Core received from Territories 
Core received from Offshore drilling 
Total visitors utilizing core and sample facilities 
Samples were examined from a total of 930 wells and there were 
of core requested. 

6,613 

353,254 

Offshore 

5,580 

3,938 boxes 
Nil 
2,350 

20,774 boxes 

Saskatchewan samples transferred from envelopes into bottles - 121,000 
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DIVISION OF REGIONAL AND ECONŒIC GEOLOGY 

J.O. Wheeler, Chief 

S. Duffell, Assistant Chief 

INTRODUCTION 

The Regional and :Economie Geology Division surveys, describes 
and interprets the bedrock geology of Canada, excluding the Western 
Canada and Arctic Sedimentary Basins, but including the Pacifie Con
tinental Shelf. The Di vision also identifies the geological character
istics of occurrences of mineral commodities and relates these to the 
geology of Canada for the purpose of estimating the mineral potential 
of the nation. 

The objectives of the division are: 

1. To provide a systematic geological framework to consistent standards 
as the basis for estimating the potential _for minerals and fuels in 
Canada. 

2. To establish the geological settings favourable to the occurrence 
of various types of deposits of minerals and fuels. 

3. To establish the potential abundance and probable distribution of 
mineral and fuel resources in Canada. 

4. To provide standards, controls, and reference material to ensure 
consistent terminology, description, and correlation for the 
systematic and uniform presentation of the geology of Canada. 

The geological framework is portrayed mainly by various kinds 
of geological maps showing three-dimensional spatial data and inter
pretations combined with a fourth dimension - time. It comprises 
information on the comp:lsition, physical properties, distribution, 
thickness, age, mutual relations and architecture of the crustal rocks 
of Canada. This information leads to an understanding of the sequence 
of geological events and processes giving rise to the formation and 
subsequent alteration of the crustal rocks and of the related minerals 
and fuel deposits that they contain. 

The geological framework is identified by: 

The National Bedrock Geological Reconnaissance at a minimum scale of 
1 inch to 8 miles. This activity continues to be the first priority 
of the Division. Of note in 1971 was the completion of Operation 
Torngat in Labrador-Quebec in which 65,000 square miles were mapped 
at 1 inch to 4 miles with helicopter support in three field seasons. 
Operation Snag nearly completed 4-mile mapping of 15,000 square miles 
in Western Yukon. The mapping of these and other areas is leading to 
the completion of the reconnaissance by 1976. Three areas in the 
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Precambrian Shield, three small areas in Newfoundland, and several 
areas in the Cordillera remain to be mapped. 

The quality of information resulting from the reconnaissance 
is satisfactory for the present over most of Canada except in the 
Precambrian Shield where the 8-mile reconnaissance is not detailed 
enough to properly depict its complex geology and pre-1945 mapping 
is obsolescent. Consequently about 265 out of 921 four-mile map-areas 
require upgrading to suitable standards. Nearly 260 of these are in 
the Precambrian Shield, mainly in the Northwest Terri.tories. On the 
basis of present resources the upgrading will be completed by about 
2000 A.D. 

The upgrading surveys will be done partly by remapping areas 
of poor outcrop at 1 inch to 4 miles and partly by regional nrulti
disciplinary surveys of geological sub-provinces from which will result 
high quality geological maps at 1:250,000 to consistent standards. 
Integrated teams of specialists will concentrate on regional parameters 
of the geological framework that transcend map-boundaries. For 
example, in Bear-Slave Province individual scientists are concentrating 
respectively on Archean sediments, Archean basement, granites, Proterozoic 
volcanics, and mineral deposits. Similar integrated studies will be 
carried out in Northern and Southern Churchill Province. 

By means of this team approach the Division is trying to develop, 
scientifically and logistically, the most effective way of obtaining a 
perceptive identification of the geological framework of a region, its 
evolution, and its potential for mineral resources. 

Already two contrasting types of results have emerged: (1) a 
study of the regional units of Bear Provinces have revealed that the 
region comprises tectonic elements similar to those in the Cordilleran 
region; and (2) the identifica:tion of several volcanic cycles complete 
with exhalite facies in the Archean of the Ennadai-Rankin Inlet Belt 
similar to those of the Abitibi greenstone belt. 

The Eastern Petroleum Section, which moved to Dartmouth, Nova 
Scotia in September, was engaged in the analyses of subsurface data 
from petroleum basins of Eastern Canada and the Atlantic Continental 
Shelf and undertook a submarine geologic al survey of Hudson Bay, partly 
with the use of a submersible. This Section was transferred to the 
Atlantic Geoscience Centre at Dartmouth in March. 

The Marine Geology unit of the Cordilleran and Pacifie Margin 
Section in Vancouver, British Columbia is carrying out submarine 
geological and geophysical surveys along traverses normal to the coast 
on the Pacifie Continental Shelf for basin analyses, fuel and mineral 
potential, delineation of the continental margin for the purposes of 
establishing Canadian sovereignty, and engineering and environmental 
considerations for sea bed development on the shelf and slope. 

The Division is engaged in studies of regional parameters 
other than those in integrated studies. These are needed for regional 
understanding of the geological framework such as the Upper Paleozoic 
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and Cretaceous - Tertiary of the Cordillera and diabase dykes of the 
shield. other studies are of major rock units that contain important 
mineral commodities, for example, ultramafic and alkaline rocks and 
anorthosi tes. 

The Division has recently taken over. the Mineral Deposits 
Section in order to achieve a closer relationship between studies of 
the geological framework and Mineral Resource Geology. The latter 
embrace field and laboratory study to determine the · "habitat" of various 
mineral commod.ities and the geological characteristics that define 
them derived from concepts of their origin and associations empirically 
observed in Canada and abroad. Settings in the geological framework of 
Canada favourable for the occurrence of various types of deposits of 
mineral commodities are then identified thus providing a conceptual or 
metallogenic analysis for a qualitative estimate of the potential 
abundance and probable distribution of mineral resources, both region
ally and nationally. 

Commod.ity portfolios being studied are: Pb-Zn, Cu-Mo, Au-Ag, 
Li-Be-Sn-W, Co and Ta, Cr, Ni, Rare earths, Ti, Fe, and U. Mineral 
and potential estimates for Pb, Zn, Cu, Mo, Ne, Fe, and U are currently 
being prepared. 

Finally, special studies are undertaken in geochronology, 
paleomagnetism, paleontology, and petrology to provide standards, 
controls, and reference material to backup systematic studies. 
Most of these studies are concerned with measuring geological time. 

The Division mounted 43 field Projects varying from small 
topical investigations to large helicopter supported regional 
reconnaissance surveys. The Division is heavily involved in preparing 
regional compilations to be published at a scale of 1:1 million. 
Several officers were also engaged in the preparation of field trips 
and guidebooks for the XXIV International Geological Congress in 1972. 

Staff of the Division continue to be involved in foreign 
assignments for CIDA. L.P. Tremblay spent 5 weeks in May-June in 
Ivory Coast to evaluate a geophysical and photogeological program. 
K.E. Eade advised on a CIDA project in Ethiopia. 

K.E. Eade, since October, was branch co-ordinator for the 
EGMA program. 

A Committee under W.W. Hutchison was established to further 
investigate and develop systems of computerized storage and retrieval 
of field data. Several pilot projects were initiated and a proposal 
put forward for such systems to be integrated into a system of automated 
cartography. 

The Division at present has a staff of 118 including 88 
professionals and 30 support staff. 
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During the year the members of the Division published 5 Memoirs, 
12 Bulletins, 26 Papers including 16 Maps, 13 A series maps, 10 Open Fïle 
items and 99 Papers in outside journals. They also gave a total of 88 
talks to various meetings and institutions. 

PERSONNEL NOTES 

M»IBERSHIP ON COMMITTEES 

J.O. Wheeler - Past-President, Geological Association of Canada 
- Director, Canadian Geological Foundation 
- Councillor, Geological Society of America 
- Member, Canadian Geodynamics Committee 

S. Duffell - Member, Interdepartmental Committee on Fïeld Bonus 
- Member, Departmental Committee on Land Use Regulations 
- Member, Departmental Committee on Managerial Review 

of P.C. positions converted from Scientific Officer 

ATTENDANCE AT MEETINGS 

Canadian Institute of Mining and Metallurgy, Annual Meeting, Quebec 
City, April, 1971 

- J.O. Wheeler 

Geological Association of Canada, Annual Meeting, Sudbury, May, 1971 

- J.O. Wheeler 

Geological Society of America, Annual Meeting, Washington, D.C., 
November, 1971 

- J.O. Wheeler 

Department of National Defence, Conference on the North, ottawa, 
February, 1972 

- J.O. Wheeler 

Prospectors and Developers Association, Annual Meeting, Toronto, 
March, 1972 

- J.O. Wheeler 

Visited Vancouver Office in May and October, 1971 

- S. Duffell 

Annual Western Meeting Canadian Institute of Mining and Metallurgy, 
Vancouver, October, 1971 

- S. Duffell 
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Prospectors and Developers Association, Annual Meeting, Toronto, 
March, 1972 

- S. Duffell 

SPECIAL TALKS 

Wheeler, J.O. - nTectonic Style of the Selkirk Mountainsn gi ven as 
a) Presidential Address - Geological Association of Canada; b) to 
Department of Geology - University of ottawa; c) to Department of 
Geology - University of Toronto. 

- "Plate tectonic model of the evolution of the Canadian Cordillera" 
to the Department of Geology - University of Toronto. 

- Visiting Profèssor in the Department of Geology, University of 
Toronto, January, 1972. 

OUTSIDE PUBLICATIONS 

Wheeler, J.O. 
1971: Status of 4-mile mapping in Canada; Northern Miner, 

Annual Review number. 

1972: Structural style of the southern Canadian Cordillera with 
emphasis on Core Zone of Eastern Fold Belt; Int. Geol. 
Congr., 24th, Montreal, Guidebook, Field Trip 01 (with 
R.B. Campbell, E.W. Mountjoy and J.E. Reesor). 
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SPECIAL PROJECTS 

H. W. Ll.ttle 

AC TI VITI ES 

H.W. Ll.ttle (Uranium Program) continued his field and laboratory 
investigations of Canadian deposits of uranium and thorium. Visits were 
made to deposits in Newfoundland (Labrador), Quebec, Ontario, Saskatchewan 
and District of Mackenzie. Data were collected for use in the guide-
book for field excursion C67, a tour of Canadian uranium deposits, for 
the International Geological Congress, Montreal. Organization of this 
tour was done with E.E. Smith of Eldorado Nuclear Ll.mited and F.Q. 
Barnes of D.S. Robertson and Associates, and the manuscript for the 
guidebook was submitted. 

PERSONNEL NOTES 

A. Boyer, in May, 1971, filled the position of support scientist 
that had been vacated by T.J. Bottrill. 

ATTENDANCE AT MEETINGS 

Canadian Institute of Mining and Metallurgy, Quebec City, April, 1971 

NATO Advanced Study Institute on Methods of Prospecting for Uranium 
Minera1s1 London, England, September, 1971 

Prospectors and Developers Association, Annual Meeting, Toronto, 
Ontario, March, 1972 

H.W. Little 

Litt le , H. W. 
1971: 

1972: 

670029 

ME1-1BERSHIP ON COMMITTEES 

Uranium Committee GSC (Chainnan) 

OUTSIDE PUBLICATIONS 

Uranium and thorium in Canada: resources, production and 
potential; Atomic Energy of Canada Limited, Publ. No. 
AECL-3977 (also, Min. Res. Branch, Min. Bull. MR 117) 
( wi th R.M. Williams, W. A. Gow and R.M. Berry). 

Uranium deposits of Canada; Int. Geol. Congr., 24th, 
Montreal, Guidebook to Excursion C67 (with R.M. Williams, 
F.Q. Barnes, E.E.N. Smith, et al.). 

ACTIVE PROJECTS 

H.W. Little - Geology of uranium and thorium in Canada 
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APPALACHIAN, EASTERN LOWLANDS AND ATLANTIC MARGIN SECTION 

F.D. Anderson 

ACTIVITIES 

The Appalachian Section is responsible for geological investi
gations of the Appalachian geosynclinal rocks (in Quebec, Maritime 
Provinces and insular Newfoundland). Objectives of the five geologists 
of the Section are to define the composition of the rocks, their strati
graphy and structure; to determine their mode of origin and evolution; 
to provide information for the evaluation and implication of these 
features on the potential of mineral resources; and to publish the 
results in maps, reports and scientific papers. 

Geological studies of a mainly stratigraphie and structural 
nature, varied from reconnaissance to detailed. Reconnaissance studies 
of the Appalachian region have been completed with the exception of a 
few small areas in insular Newfoundland. During the year, reconnaissance 
studies were completed on the Grenville metamorphic rocks of the Great 
Northem Peninsula (Bostock, Project 680130, Precambrian Subdivision) 
and stratigraphie field studies of the Strait of Belle Isle region 
(Cumming, Project 680030). 

Problem studies in the field were carried out in New 
Brunswick, Nova Scotia and Newfoundland. Field work on the regional 
geology of the Juniper map-area, east half, was completed (Skinner, 
Project 710038). This is the last are a to be covered wi thin the central 
miner al belt of New Brunswick. In Nova Scotia the Arichat map-area, 
east half, was re-examined (Benson, Project 710056) to assist in pre
paring a map and report from old incomplete studies. Detailed structural 
studies were undertaken on parts of the Boisdale Peninsula and other 
selected localities in eastem Cape Breton Island (Helmstaedt, Project 
710046). The stratigraphy, structure and tectonic history of Bay of 
Islands map-area were studied and field work completed. This study was 
carried out by contract with the Memorial University of Newfoundland 
(Poole-Williams, Project 710040). Compilation of mining company data, 
supplemented by field work was commenced on selected areas in central 
Newfoundland (Anderson, Project 710045). 

In the office, preparation of maps and reports were continued 
by Section personnel for regional geology projects. Poole completed 
compilation of the Appalachian part of a 1:1,000,000 geological map 
(Project 700010). He also nearly completed preparation of a guidebook 
for the International Geological Congress Field Excursion AC63 (Project 
700038). Poole served on committees involved with the design of a 
mineral development program on the eastern provinces funded through 
Department of Regional and Economie Geology. 

Throughout the year, geologists of the Section were consulted 
by many geologists from both the mining and petroleum industries 
regarding potential resources in Eastern Canada. 

At year's end, personnel of the Section consisted of five 
geologists (F.D. Anderson, D.G. Benson, L.M. Cumming, W.H. Poole, and 
R. Skinner). During the year the Well Sample and Core Preparation 
Laboratory and Repository was transferred to Eastern Petroleum Geology 
Section. 
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Summary accounts of most of these investigations are contained 
within Geological Survey Paper 72-lA. 

PERSONNEL CHANGES 

H. Helmstaedt resigned from the Public Service in September, 
1971 to teach at McGill University. J.M. Greer, R.J.G. Seguin and 
W. u. ter Haar Romeny transferred to Eastern Petroleum Geology Section. 

ATTENDANCE AT MEETINGS 

Geological Society of America, Annual Meeting, Washington, D.C., 
November, 1971 

- F .D. Anderson 

Geological Society of America, Northeastern Section, Buffalo, New York, 
March 9-11, 1972 

- F.D. Anderson 

Geological Association of Canada, Annual MeetinBz Sudbury, Ontario, 

- L.M. Cumming 

Canadian Institute of Mining and Metallurgy, New Brunswick Branch 
Meeting, Fredericton, New Brunswick, November 11, 1971 

- L.M. Cumming 

Atlantic and Maine Uni ver si ties Geologic al Conference, Wolfville, 
Nova Scotia, November 5-7, 1971 

F.D. Anderson 

L.M. Cumming 

W.H. Poole 

M™BERSHIP ON CCMMITTEES 

- Chairman, Northeastern Section, Geological 
Society of America, 1971-72 

- Member, Executive Conmittee, Canadian 
Institute of Mining and Metallurgy, Ottawa 
Branch 

- Member, General Committee · for 1972 Annual 
Meeting, Canadian Institute of Mining and 
Metallurgy, Ottawa 

- Member, Advisory Committee for Cape Breton 
mineral resources development program 

- Member, Subcommittee, Project 6 of Canada 
Newfoundland Mineral Development Program 

- Associate Member, International Geological 
Congress, Field Excursion Committee 
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- Branch Representative, Departmental Field 
Equipment Committee 

SPECIAL TALKS 

Cumming, L.M. -"Stratigraphy and Structure of the Strait of Belle Isle 
Region, Quebec and Newfoundland-Labrado~', Geologictl Association of 
Canada, Sudbury, Ontario, May 15, 1971. 

- "Newfoundland Geology4', Fisher Heights Public School, ottawa, Ontario, 
November 19, 1971. 

Poole, W.H. - "Activities of the Geological Survey of Canada in eastern 
Canada", Atlantic and Maine Universities Geological Conference, Wolfville, 
Nova Scotia, November 5, 1971. 

OUTSIDE PUBLICATIONS 

Cumming, L.M. 
1971: Ordovician Strata of Hudson Bay Lowlands in Northern 

Manitoba; Geel. Ass. Can., Spec. Pap., No. 9, p. 189-197. 

1971: 

600032 

630035 

640043 

660019 

680078 

680130 

690008 

690013 

690015 

700016 

700038 

Stratigraphy and Structure of the Strait of Belle Isle 
Region, Quebec and Newfoundland-Labrador; abstract with 
Program, Geel. Ass. Can., and Mineral Ass. Can., Sudbury, 
1971, p. 17 (with S. Tella). 

F.D. Anderson 

J. W. Gillis 

D.G. Benson 

D.G. Benson 

R. Skinner 

L.M. Cumming 

R. Skinner 

F .D. Anderson 

H. Helmstaedt 

R. Skinner 

W.H. Poole 

ACTIVE PROJECTS 

Belleoram map-area 

Port aux Basques 

Geological Study of the Antigonish Highlands 

Geological Study of the Antigonish Basin 

Tuadook map-area, New Brunswick 

Operation Strait of Belle Isle 

Compilation of California Lake map-area 
New Brunswick 

Catamaran Fault 

Structural evolution of rocks of the 
Bathurst-Newcastle district, New Brunswick 

PlasterRock map-area, New Brunswick 

IGC Field Trip AC63 "Appalachian tectonic 
elements" 



710038 R. Skinner 

710040 W.H. Poole 

710045 F.D. Anderson 

710046 H. Helmstaedt 

710056 D.G. Benson 

710057 D.G. Benson 

720027 W.H. Poole 
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Juniper map-area, New Brunswick 

Bay of Islands map-area, Newfoundland; 
MUN contract (H. Williams) 

Compilation of company geological data of 
central mineral belt, Newfoundland 

Structural evolution of eastern Cape 
Breton Island 

Revision of Arichat map-area 

Editing terminal maps and report on 
Guysborough map-area 

Canada-Newfoundland Mineral Development 
Program, Project 6: geochemical-glacial 
geological survey (GSC co-ordinator) 
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CORDIIJ..ERAN AND PACIFIC MAR.GIN SECTION 

H. Gabrielse 

The Cordilleran Section and Pacifie Margin Section consists of 
a Geological Research Unit and an Information Services Unit. 

GEOLOGICAL RESEARCH UNIT 

This unit, comprising 11+ officers and 1 clerk, is based in 
Vancouver, British Columbia and conducts geological research in the 
Cordilleran Orogen. It publishes maps, reports and scientific papers 
which describe the general composition, structure, origin and 
geological development of the Cordillera and relates these to the 
mineral deposits of the region to help guide mineral exploration and 
to provide aid for planning the orderly development of land utiliza
tion in the region. The Marine Sciences Group is conducting a long 
range program of geological and geophysical studies of the Pacifie 
Continental Shelf to provide information on hydrocarbon and other 
resource potential. The investigations are supplemented by, or 
supplement, related cooperative activities by other sections and 
di visions of the Geologic al Survey of Canada and the Miner alogie al 
Branch of the British Columbia Department of Mines and Petroleum 
Resources. Current activities of the Section are directed towards two 
interrelated objectives; the completion of the reconnaissance phase 
of regional investigations to provide a broad geological and tectonic 
framework for the Cordilleran region, and detailed studies of specific 
problems to further the understanding of the nature and sequence of 
geological processes, with particular reference to the formation and 
localization of mineral deposits. Reconnaissance studies were con
cerned with large areas in western Yukon Territory, north-central 
British Columbia, and northern Vancouver Island. The Marine Group 
carried out reconnaissance investigations of areas west of Vancouver 
Island, in Hecate Strait, Dixon Entrance and the west coast of Queen 
Charlotte Islands. More detailed projects involved studies of Upper 
Cretaceous and Lower Tertiary rocks of the west coast of Vancouver 
Island, and a local area of plutonic rocks in the Coast Range. 

Seven members of the Section undertook field work in 1970. 
B.E.B. Cameron studied dredges and cores from the continental shelf 
and slope off the west coast of Vancouver Island and carried out a 
detailed investigation of the Tertiary geology on northwestern 
Hesquiat Peninsula. D.L. Tiffin was involved with two cruises of the 
C.H.S. Parizeau, obtained continuous seismic reflection and magnetometer 
data, bottom photographs and sea floor samples from areas off the west 
coast. G.H. Eisbacher continued his detailed stratigraphie, sedi
mentological and structural studies of Sustut Group rocks in northern 
British Columbia. H. Gabrielse continued 4-mile mapping in ()ninec a 
and Rocky Mountains on Operation Finlay. J.E. Muller completed 4-mile 
field work in the Nootka Sound Area of Vanc ouver Island. D.J. 
Tempelman-Kluit carried out the main phase of reconnaissance mappi ng 
on Operation Snag-Yukon in western Yukon Territory. H.W. Tipper 
completed field work on a 4-mile scale in Smithers map-area. J.W.H. 
Monger spent the summer studying ophiolites and related rocks in 
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Greece as part of the France~anada scientific exchange program. 
J.G. Souther left in July, 1971 for a year of study in Japan in 
connection with volcanic studies in the Cordillera. 

The remainder of the staff was engaged in office and laboratory 
studies. A Section office project, including most members of the 
Section consisted of a compilation of 1:1,000,000 geological maps. 

The Section maintains a close rapport with the mineral industry 
and officers are called upon for frequent consultation. Lectures were 
given at the University of British Columbia and several other wtlversi
ties in Canada and the United States. The Section played a leading 
role in organizing and participating in the Geological Association of 
Canada's symposium on "Faults, Fractures, Ll.neaments and Related 
Mineralization in the Canadian Cordillera". Two members of the staff 
have devoted considerable time to the application of computer tech
niques to processing geological data. 

During 1971-72 officers of the Cordilleran Section published 
4 papers, 3 maps, 3 memoirs and 12 outside papers, submitted 2 papers , 
and 4 outside papers, and made 40 oral presentations. 

PERSONNEL CHANGES 

Dr. Tom Richards joined the staff in January to begin studies 
of Mesozoic geology in west-central British Columbia. 

ATTENDANCE AT MEETINGS 

Geological Society of America, Rocky Mountain Section Meeting , 
Calgary, Alberta, May 1970 

- H. Gabrielse, R.B. Campbell 

Canadian Institute of Mining and Metallurgy, Western Meeting, 
Vancouver, B.C., October 1971 

- H. Gabrielse, J.E. Muller, H.W. Tipper, S.L. Blusson, 
J.A. Roddick, R.B. Campbell 

Geological Society of America, Annual Meeting, Washington D.C., 1971 

- H. Gabrielse, J.W,H. Monger 

Geological Association of Canada, Cordilleran Section Meeting, 
Vancouver, B.C., February 1972 

- H. Gabrielse, J.W.H. Monger, H.W. Tipper, J.E. Muller, 
B.E.B. Cameron, G.H. Eisbacher, D.J. Tempelman-Kluit, 
S.L. Blusson, W.W. Hutchison, J.A. Roddick, R.B. Campbell, 
T. Richards, D.L. Tiffin. 

National Conference on Earth Science "The Geology and Evolution of 
Continental Margins", Banff, Alberta, May 1971 

- J.W.H. Monger 
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Geological Society of America, Cordilleran Section Meeting, 
Honolulu, Hawaii, March 1972 

- J.E. Muller, W.W. Hutchison, D.L. Tiffin 

Pacifie Section, American Association of Petroleurn Geologists - Society 
of Economie Paleontologists and Mineralogists, Bakersfield, California, 
March 1972 

- H.E.B. Cameron, D.L. Tiffin 

Offshore Workers, G.s.c,- I.S.P.G. Meeting, Calgary, Alberta, 
January 1972 

- B.E.B. Cameron 

International Sedirnentological Congress, Heidelberg, Gerrnany, 
August 1971 

- G.H. Eisbacher 

Geologische VereinihglUlg, Frankfurt, Gerrnany, Septernber 1971 

- G.H. Eisbacher 

Geological Association of Canada, Annual Mee~ing, Sudbury, Ontario, 
May 1971 

- W.W. Hutchison 

Cordilleran Structural Geologist, Field Trip, Prince Rupert-Terrace, 
British Columbia, May 31-June 2, 1971 

- J.A. Roddick 

G.S.C. Cornmittee on Cornputerized Field Data, United States Geological 
Survey Astrogeology Center, Flagstaff, Arizona, Septernber 1971; 
u.s.G.S., Denver, Colorado, October 1971; G.s.c., Ottawa, Ontario, 
October 1971; U.S.G.S., National Resource and Environrnent Assessrnent 
Cornmittee, Washington, D.C., February 1971, G.s.c., Ottawa, Ontario, 
February 1972. 

- J.A. Roddick 

American Geophysical Union, Western Regional Meeting, San Francisco, 
California, Decernber 1971 

- D.L. Tiffin 



B.E.B. Cameron 

R.B. Campbell 

W.W. Hutchison 

H. Gabrielse 

J.A. Roddick 
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MEMBERSHIP ON COMMITTEES 

- Scanning Electron Microscope Comrnittee, Department 
of Geology, University of British Columbia 

- Graduate Advising Comrnittee for Mr. G. Bihl, 
Department of Geology, University of British 
Columbia 

- Member, General Committee, B.C. Section, Canadian 
Institute of Mining and Metallurgy Technical 
Program Comrnittee Chairman, Annual Western Meeting, 
C.I.M.M., held in Vancouver, October 1971 

- Technical Program Committee, Vice Chairman, Annual 
Meeting, C.I.M.M. to be held in Vancouver, B.C., 
April 1973 

- Chairman, Field Data Subcomrnittee of the National 
Advisory Comrnittee on Research in the Geological 
Science Subcommittee on Computer Applications in 
the Geological Sciences 

- MINEX Comrnittee, Vancouver, B.C. 

- Chairman, Projects Comrnittee, Geological 
Association of Canada 

- Secretary-Treasurer, Cordilleran Section, 
Geological Association of Canada 

- &litor, Geolog, Geological Association of Canada 

- Regional Chairman, Field Excursion Commi ttee, 
24th International Geological Congress 

- Co-editor - Pacifie Geology 

- G.S.C. Committee on Computerized Field Data 

SPECIAL TALKS 

Cameron, B.E.B. - "Role of Faults in the Tectonic Development of the 
Tertiary Belt, West Coast, Vancouver Island", Cordilleran Section, 
Geological Association of Canada, February, 1972, Vancouver, B.C. 

- "Tectonics and Depositional History of the Continental Margin off 
Vancouver Island, British Columbia", Pacifie Section, American 
Association of Petroleum Geologists - Society of Economie Paleon
tologists and Mineralogists, Bakersfield, California, March 8, 1972 
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Campbell, R.B. - "Geology of Southern Cordillera", two lectures at 
Institute of Geology of Mexico, Mexico City, November, 1971 

Eisbacher, G.H. - "Late Orogenic Sedimentation, Canadian Cordillera", 
University of British Columbia, Vancouver, December, 1971 

- "Sedimentation and Tectonics, North-Central B.C.", Geological 
Discussion Club, Victoria, B.C., January, 1972 

- "Map of Major Faults in Canadian Cordillera and S.E. Alaska", 
Geological Association of Canada Meeting, Vancouver, B.C., February, 
1972 

- "In-situ Spannungen und Kuftoffnungs mechanismen", Geologische 
Vereiningung, Frankfurt, March, 1972 

Gabrielse, H. - "Tectonics of the Mackenzie Fold Belt, Canada", 
Rocky Mountain Section, Geological Society of America, Calgary, 
Alberta, May, 1971 (with D.G. Cook, R.J.W. Douglas and J.D. Aitken) 

- "Volcanism and Mineralization in the Evolution of the Canadian 
Cordillera", Canadian Institute of Mining and Metallurgy, Western 
Meeting, Vancouver, British Columbia, October, 1971 

- "Plate Tectonic Evolution of the Canadian Cordillera", Geological 
Society of America, Annual Meeting, Washington, November, 1971 
{with J.W.H. Manger and J.G. Souther). 

- "Younger Precambrian of the Canadian Cordillera", Geological Society 
of America, Annual Meeting, Washington, November, 1971 

- "The Cordilleran Miogeocline", Department of Geology, University of 
Western Ontario, London, Ontario, November, 1971 

- "Sedimentary Facies and Northern Rocky Mountain Trench", Geological 
Association of Canada, Cordilleran Section Meeting, Vancouver, B.C., 
February, 1972 

Hutchison, W.W. - "Evolution of the plutonic rocks of the Coast 
Mountains, B.C .", presented at Princeton, Memorial and Queen' s 
Universities in October, 1971 and at University of Manitoba, March, 
1972 

- "Migmatites of the Coast Mountains, B.C." , St. John's, Newfoundland, 
October, 1971 

- "Computer based system for recording geologic field data", 
"Chemical variati ons in major, parautochthonous plutons of t he 
Canadian Coast Plutonic Complex, B.C. between 53-55° N", Cordi lleran 
Section, Geological Society of America, Hawaii, March, 1972 
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Manger, J. W. H. - "Plate Te? tonie ~olution ?f the Canadi an Cordillera" , 
Geological Society of America Meeting, Washington, November, 1971 
(with J.G. Souther and H. Gabrielse) 

- "Evolution of the Canadian Cordillera; a plate-tectonic model", 
Geological Association of Canada, Cordilleran Section, evening talk, 
Vancouver, B.C., December, 1971, and presented at Northwest Geological 
Society, Seattle, Washington, February, 1972 · 

Muller, J.E. - "Volcanism and Mineralization on Vancouver Island•:, 
Canadian Insti tute of Mining and Metallurgy, Western Annual Meeting, 
Vancouver, B.C., October, 1971 (with K.E. Northcote) 

- "Fault and fracture tectonics of the Insular Belt", Geological 
Association of Canada, Cordilleran Section Meeting, Vancouver, B.C., 
February, 1972 (with D. Carlisle) 

Roddick, J,A. - "System of Computerized Field Data used on Coast 
Mountains, Project", United States Geological Survey Astrogeology 
Center, Flagstaff, Arizona, September, 1971; U.S.G.S., Denver, Colorado, 
October, 1971; G.s.c., Ottawa, October, 1971; U.S.G.s., National 
Resource and Environmental Assessment Committee, Washington, D.C., 
February, 1972 

Tempelman-Kluit, D.J. - "The aeromagnetic expression of faults and 
fracture patterns in Yukon", Cordilleran Section, Geological Associa
tion of Canada, Annual Meeting, Vancouver, B.C., February, 1972 

- "Evidence for the timing and magnitude of movement along Tintina 
Trench", Cordilleran Section, Geological Association of Canada, 
Vancouver, 1972 

- "Regional Geologic Setting of Mineral Deposits in Yukon", University 
of British Columbia Graduate Students, invited talk, October, 1971 

Tiffin, D.L. - "Structure of Continental Shelf and Slope and Adjacent 
Borderlands, Northern Tofino Basin, B.C.", Alberta Society of Petroleum 
Geolo~, Symposium on Canadian Exploration Frontiers, Banff, September, 
1971 (with J.W. Murray and T.M. McGee) 

- "The Queen Charlotte Fault System off British Columbia", Alberta 
Society of Petroleum Geology, Symposium on Canadian Exploration 
Frontiers, Banff, September, 1971 (with R.L. Chase) 

- "Role of Faults in the Tectonic Development of the Tertiary Belt, 
West Coast Vancouver Island" (with B.E.B. Cameron); "Oceanic tectonic 
features west of the Canadian Cordillera" (with R.L. Chase) presented 
to Geological Association of Canada, Cordilleran Section Symposium, 
Vancouver, B.C., February, 1972 
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- "Depositional and Tectonic History of the Tertiary Sequence on the 
Continental Margin, British Columbia", Ame rie an Association of 
Petroleum Geologists, Pacifie Section, Bakersfield, California, 
March, 1972 (with B.E.B. Cameron) 

- "Queen Charlotte Fault, British Columbia", Geological Society of 
America, Cordilleran Section, Honolulu, March, 1972 (with R.L. Chase) 

Tipper, H. W. - "The ages, magnitudes and types of faults in the 
southern Coast Mountains and along their eastern flank", Cordilleran 
Section Annual Meeting, Geological Association of Canada, Vancouver, 
B.c., February, 1972 

Cameron, 
1972: 

OUTSIDE PAPERS 

B.E.B. 
Tectonics and Depositional History of the Continental 
Margin off Vancouver Island, British Columbia; Can. J. 
Earth Sei., v. 9, no. 3, p. 280-296 (with D.L. Tiffin and 
J. W. Murray) • 

Campbell, R.B. 
1972: Structural style of southern Canadian Cordillera wi th 

emphasis on Core Zone of Eastern Belt: Int. Geol. Congr. 
24th, Montreal, Guidebook, Field Excursion AO 1 (with 
E.W. Mountjoy, J.E. Reesor and J.O. Wheeler). 

Eisbacher, G.H. 
1971: Natural Slope Failure, Northeastern Skeena Mountains; 

Can. Geotech. J., v. 8, p. 384-390. 

1971: 

1972: 

Map of major faults in Canadian Cordillera and S.E. Alaska; 
Geol. Ass. Can., coloured sketch map of a new tectonic 
subdivision. 

Tectonic overprinting near Ware, northern Rocky Mountain 
Trench; Can. J. Earth Sei. (in print). 

Hutchison, W.W. 
1972: Plutonic and Associated Rocks of the Coast Mountains of 

British Columbia; Int. Geol. Congr., 24th, Montreal, 
Guidebook, Field Excursion AO 4 - CO 4. 

Manger, J.W.H. 
1972: Evolution of the Canadian Cordillera: a plate-tectonic 

model; Amer. J. Sei., (with J.G. Souther and H. Gabrielse). 

Muller, J.E. 
1972: Volcanism and Mineralization on Vancouver Island; to be 

published in Trans. Can. Inst. Mining Metallurgy. 



Roddick, 
1972: 
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J.A. 
Plutonic and associated rocks of the Coast Mountains of 
British Columbia; Int. Geol. Congr. 24th, Montreal, 
Guidebook, Excursion 04 AC. 

Tiffin, D.L. 
1971: Geophysical Data Collected during Hudson-70, Phase VII 

Off British Columbia, Canada: Part A2, Continuous Seismic 
Profiling - D.L. Barrett, C.E. Keen and D.L. Tiffin, 
AOL Data Series No. 71-5-D, September, 1971. 

1971: Geological and Geophysical Studies of the Pacifie Margin; 
Survey of Current Geological Research in Canada 1971 
(with B.E.B. Cameron). 

1972: Geological and geophysical Studies of the Pacifie Continental 
Margin; Geol. Surv. Can., Paper 72-1. 

Tipper, H.W. 
1971: Multiple Glaciation in Central British Columbia; Can. J. 

490038 

500029 

620019 

650010 

650015 

660002 

630016 

680038 

680066 

680118 

680119 

690009 

Earth Sei., v. 8, no. 7. 

ACTIVE PROJECTS DURING REPORT YEAR 

Gabrielse, H. 

Cameron, B.E. B. 

Hutchison, W.W. 

Blusson, S.L. 

Souther, J.G. 

Manger, J.W.H. 

Roddick, J.A. 

Muller, J.E. 

Campbell, R.B. 

Gabrielse, H. 

Blusson, S.L. 

Tipper, H.W. 

Miscellaneous Field investigations 
by staff at Vancouver office 

Identification and biostratigraphic 
interpretation of referred fossils 

Prince Rupert-Skeena map-areas 

Operation Selwyn 

Geology of Mt. Edziza Volcano 

Atlin Horst Project 

Coast Mountain Project 

Geology of Northern Vancouver 
Island 

Geology of the Cariboo Mountains, 
British Columbia 

McMillan Ri ver map-area. 
1:1 million Geological Atlas Program 

Operation Stewart 

Smithers map-area 



690032 

690075 

700004 

700005 

700006 

700007 

700025 

700026 

700047 

710037 

710048 

710049 

710098 

Eisbacher, G.H. 

Cameron, B.E.B. 

Roddick, J.W. 

Souther, J.G. 

Hutchison, W.W. 

Tipper, H.W. 

Tempelman-Kluit, 

Souther, J.G. 

Gabrielse, H. 

Manger, J.W.H. 

Tiffin, D.L. 

Tiffin, D.L. 

Hutchison, W. W. 
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D.J. 

Tectonic Framework of Sustut and 
Sifton Basin 

Tertiary Formaniferal Succession of 
Western Cordillera and Pacifie Margin 

Fraser River map-area, 1:1 million 
Geological Atlas Program 

Iskùt River (NTS 104+114) map-area, 
1:1,000,000 Geological Atlas Program 

Skeena River (NTS 103) map-area, 
1:1,000,000 Geological Atlas 

Parsnip (NTS 93) map-area, 
1:1,000,000 Geological Atlas Program 

Operation Snag 

Cordilleran Volcanic Project 

Operation Finlay 

Study of ophiolites (carbonates), 
Greece 

Geological and geophysical studies 
of the Pacifie Continental Margin 

Geological and geophysical studies 
in the Beaufort Sea 

Computer based storage, retrieval 
and compilation of geologic field 
data 

INFORMATION SERVICES UNIT 

S. Leaming 

Average monthly sales from the Vancouver office declined from 
$4,000 in 1970-71 to $3,708 in 1971-72. This reflects the generally 
depressed state of the mining exploration business as well as a peak 
in the number of new companies establishing libraries in the Vancouver 
area. June sales were the highest for the year. In former years 
annual peak month would usually be April or May. 

In 1971-72 the number of topographie maps sold increased by 
nearly 9,000, but the number of Geological Survey items decreased 
by 5,500 compared to the previous fiscal year, and there was about 
800 fewer visitors to the office. 
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Activities 

Mr. Leaming spent approximately two weeks in the field 
visiting properties with the objective of: 

(1) keeping in close touch with the jade industry; 

(2) collecting minerals for the office collection; 

(3) to see first hand some of the new prospects and field 
activities of mining companies; 

(4) to build up personal knowledge of topography of B.C., 
new roads, and rock hound localities; 

(5) to collect photographs of natural resources and geological 
phenomena as illustrative material for various public 
bodies as requested. 

Trips were made to Bridge River area, and into the Shulaps Range. 

Mr. Leaming' s office time is divided between public info:nnation 
matters, some Section and administrative work and the completion of a 
paper on Rock and Mineral Collecting and preparation for a report on 
jade. 

Mr. Leaming gave two talks to a Mining Group at British 
Columbia Institute of Technology on "Geology of Lapidary Materials" 
and the work of the Geologic al Survey. 

He also participated in the 1972 field trip for students of 
the Prospecting class sponsored by British Columbia and Yukon Chamber 
of Mines. 



•-------------------------------------------------------------------------------------------------------------- ----------------------------------------
Topo G. S.C. Rocks and Photocopies Mines Br. B.C. Dept. Vlsitors TOTAL 

Minerais 
-------------------------------------------------------------------------------------------------------------------------------------------------------

t-' 

Aprll/1971 1,904.40 1,510.55 273.00 29.55 6.75 179.55 842 $ 3,725.25 0 
w 

May/1971 2,528.25 1,919.80 151. 00 40.20 5.50 389.00 1,052 4,644.75 

June/1971 2,797.35 2,267.95 183.00 31.20 56.30 336.00 1,054 5,335.80 

July/1971 2,152.20 1,425.45 80.00 18. 60 33.40 138.00 984 3,709.65 

August/1971 2,269.95 987.10 107.00 20.10 15.75 91.00 910 3,399.90 

September/1971 2,542.25 1,117.95 226.00 23.85 9.00 84.50 94,6 3,919.05 

October /1971 1,879.20 1,038.00 649. 00 25.35 , 6.75 139.00 893 3,598.30 

Kovember/1971 1,484.75 1,442.15 280. 00 • 28.80 14.30 106.00 701 3,250.00 

December/1971 1,054.45 959.45 260.00 12.00 3.60 393.55 556 2,289.50 

J anuary /1972 1,142.45 1,982.85 365.00 30. 75 17.50 371. 00 756 3,538.55 

February /1972 1,309.10 2,258.90 170.00 22.20 25.85 280.00 816 3,786.05 

March/1972 1,700.45 1,386.40 165.00 30.60 20.50 298.50 756 3,302.95 

TOTAL $22,764.80 $18,296.55 $2,709.00 $313.20 $215.20 $2,806.10 10,266 $44,498.75 
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EASTERN PALEONTOLOGY SECTION 

W. T. Dean 

ACTIVITIES 

The scientific work of the section deals primarily with the 
establishment of biochronological standards in eastern Canada and is 
concerned with the identification, description and evaluation of fossil 
faunas and floras, particularly from rock successions with good strati
graphie control. In addition to scientific research carried out by 
members of the section, other work includes services to GSC geologists 
as well as to scientists in various countries outside Canada. The 
scientific staff are supported by a technical and laboratory staff of 
four whose duties include the sorting, curation and storage of the large 
numbers of specimens collected by geologists, both inside and outside 
GSC. During the winter months additional support services were rendered 
by six temporary assistants. 

Fïeld investigations were carried out by members of the section 
as follows: W.T. Dean (Cambrian and Ordovician rocks and faunas in the 
Maritime Region and, especially Newfoundland); D.C. McGregor (Paleozoic 
rocks and palynomorphs of the Arctic Islands). 

TYPE COLLECTION 

T.E. Bolton continued as Curator of the National Type Collection 
of Invertebrate and Plant fossils. A total of 1812 types described in 
both Survey and outside publications was added to the collection in 1971. 
Publications in which these types were reported are as follows: 

GSC Bull. 181 - Pleistocene fauna, Ontario-Quebec ••••••••••• 
189 - Precambrian pseudofossils, Canada •••••••••• 
192 - Contributiora to Canadian Paleontology •••••• 
197 - Contributions to Canadian Paleontology ••••• 
200 - Silurian ostracods-eurypterids, Eastern 

201 -
202 -
210 -
211 -

GSC Paper 70-13 -
70-60 -

Econ. Geol. 1 -

Canada ••••••••••••••••••••••••••••••••••••• 
Cambrian archaeocyathids, B.C.-Yukon-N.W.T •• 
Contributions to Canadian Paleontology ••••• 
Ordovician trilobites, Newfoundland •••••••• 
Ordovician faunas, Ontario···•··••·••····•· 
Devonian stromatoporoids, Yukon-N.W.T •••••• 
Devonian charophytes, Mackenzie •••••••••••• 
Devonian to Pleistocene fauna ·•···••·•••••· 

Types in Outside Publications: 

39 
22 

127 
156 

60 
92 
77 
62 

370 
22 
15 
99 

1141 

Bambach, R,K. (U .S.G,S,), Lethaia, v. 4, no, 2 , •••••••••••• , 14 
Bamber, E,W. (GSC) and Waterhouse, J.B. (Univ. Toronto), 

Bull. Can. Petrol. Geol,, v. 19, no. 1 • • . • • • • • • • • • • • 350 
Bless, M.J.M. and Jordan, H. (Heerlen), Lethaia, v. 4... ..•.. 9 
Campbell, L.D. (Franklin & Marshall College), J. Pal., v. 45

1 
no. 5 .•.•.... " • • . . . • . . . • . . . . . • • • . . • . . . . . . • • • • • • • • • • • 2 

types 
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Chiang, K.K. (Univ. Western Ontario), J. Pal., v. 45, no. 5 ••• 
Cooper, R.A. (New Zealand Geol. Surv.), J. Pal., v. 45, no. 5. 
F~raeus, L.E. (Memorial Univ.), J. Pal., v. 45, no. 4 ••••••• 
Greggs, R.G. and Bond, I.J. (Queen's Univ.), Can. J. Earth 

Sei., v. 8, no. li ·•··•••·····••···••··•·•••··•••··•· 
Guber, A.L. (Penna. State Univ.), J. Pal., v. 45, no. 1 •••••• 
Johnson, J.G. (Univ. Oregon), Geol. Soc. Am., Mem. 121 ••••••• 
Lenz, A.C. (Univ. Western Ontario), J. Pal., v. 45, no. 5 .••. 
Lespérance, P.J. (Univ. Montreal), Mem. Bur. Resch. Geol. 

Min. , V. 73 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Nassichuk, W.W. (GSC), J. Pal., v. 45, no. 6 ·•···••···••••··· 
Newman, R.B. (U.S.G.S.), Smith. Contr. Paleobiol., 3 .•....•.. 
Oliver, W.A. (u.s.G.s.), Smith. Contr. Paleobiol., 3 .••..•... 
Ormiston, A.R. (Amoco), Pal. Zeitschrift, v. 45, nos. 3/4 •.•• 
Petryk, A.A. (Texaco), Micropal., v. 17, no. 2 ••••••••••••••• 
Rigby, J.K. (Brigham Young Univ.), J. Pal., v. 44-, no. 6 ••••• 
Rowell, A.J. (Univ. Kansas), Smith. Contr. Paleobiol., 3 ••.•. 
Stehli, F.G. and Grant, R.E. (U.S.G.S.), J. Pal., v. 45, no. 3 
Waterhouse, J.B. (Univ. Toronto), J. Pal., v. 45, no.l ••••••• 
Waterhouse, J.B. (Univ. Toronto), Smith. Contr. Paleobiol., 3. 
Whittington, H.B. (Cambridge Univ.), Proc. N. Amer. Pal. 

Con. I .•..•..••••••••••••.••.•.••••.•••••.••.•••.••.• 

22 types 
7 

53 

24 
1 
2 

22 

26 
17 
21 
7 

15 
7 
1 
4 
2 

21 
19 

7 

653 

The C.F. Hartt collection of 18 primary tyPes and 326 additional 
Cambrian specimens collected from New Brunswick was transferred from 
Cornell University. 
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PALIDNTOLOGY PREPARATION LABORATORY SERVICES 

Saw Thin Polished Rubber Plaster Rubber Mech. 
Names Cuts Sections Sections Moulds Casts Casts Pre:e. 

Bolton, T.E. 24,0 128 19 37 11+ 
Copeland, M.J. 22 23 1 3 
Dean, W. T. 213 1 3· 
Frebold, H. 20 40 113 108 
Jeletzky, J.A. 55 40 167 334 3 10 
Tozer, E.T. 3 2 6o 120 

Di visional and 
Branch Services 

Arnold, G. 15 
Bassett, G. 16 16 
Eckstrand, O.R. 6 
Hacquebard, P. 5 5 
Hall, R. 7 
Harris, G. 5 
Petrovic, M. 150 134 
Poulton, T. 10 11 22 4 
Reinhart E. W. 18 
Sanford, B.V. 167 8 
Schwarz E. J. 80 
Steacy, H.R. 1 4 
Taylor, F.C. 12 

Total 1,006 338 17 283 593 134 118 

Parc els Rec ei ved .••.......•.......•....•.... 502 
Parcels Shipped ............................ 497 
Fossil Localities Recorded -

Invertebrates (GSC #86880 to 89031) ••• 2,151 
Plants (GSC #8838 to 9089) ........... 251 

The technical curator, B.J. Botte, attended the Industrial 
Accident Prevention Association conference in Toronto, and spent ten 
days at various other meetings concerned with industrial safety. 

MICROPALIDNTOLOGY LABORATORY SERVICES 

Sarnples are prepared mechanically by crushing and washing or 
are processed mechanically and chemically for the recovery of micro
fossils (conodonts, foraminifers and ostracodes). 

Four hundred feet of core from the Hamilton Formation of 
Southwestern Ontario, - Stoney Point, Ipperwash Provincial Park - with 
sarnples taken from each foot interval, were submitted for ostracod 
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identification and classification. Of these samples half have been 
identified and classified. 

Conodont analysis and "heavy liquid separations" were carried 
out on 55 samples. These samples were of a regular size (approximately 
2-3 kilos). 

Devonian 
Silurian 
Ordovician 
Cambrian 

Total 

Nfld. Ont. 

1 202 
12 
25 2 

38 204 

Que. 

2 

2 

N.B. 

1 
1 

2 

Yukon 

3 
3 

6 

PALIDPALYNOLOGY LABORATORY SERVICES 

USA 

1 

1 

Total 

205 
13 
32 

253 

One hundred and seventy-three samples (see below) were examined 
for the recovery of miospores, megaspores, acritarchs, chitinozoa and 
miscellaneous palynomorphs. From the resulting residues 607 assemblage 
slides and 144 single specimen mounts were prepared. 

Province/Country 

Age of 
Sample N.S. N.B. Que. Ont. B.C. Yukon NWT USA Australia Total 

Tertiary 1 1 
Cretaceous 3 3 
Devonian 18 3 1 42 5 92 4 1 166 
Silurian 3 

PERSONNEL CHANGES 

D.C. Jarvis left the Geological Survey of Canada and transferred 
to another government department. 

ATTENDANCE AT MEETINGS 

Geological Association of Canada, Annual Meeting, Sudbury, Ontario 

- M.J. Copeland 

American Association of Stratigraphie Palynologists, Tucson, Arizona 

- D.C. McGregor 

3 
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Geological Survey of Canada palynologists, Calgary, Alberta 

- D.C. McGregor 

Executive Committee Meeting, American Association of Stratigraphie 
Palynologists, Tulsa, Oklahoma 

- D.C. McGregor 

STUDY OF COOPARATIVE MATERIAL 

W. T. Dean - Harvard and Yale Uni versities, October, 1971 

- American Museum of Natural History and Columbia University, 
New York, March, 1972 

MEMBERSHIP ON CCMMITTEES 

M. J. Copeland - Councillor, Member of Executive Committee, 
F.ditor and Chainnan of the &iitorial Committee, 
Geological Association of Canada 

W. T. Dean - Adviser, Treatise on Invertebrate Paleontology 

- Member, Subcommittee on Ordovician Stratigraphy, 
Geological Society of London 

D .C. Mc Gregor - Councillor, Executive Committee of American 
Association of Stratigraphie Palynologists 

Dean, W.T. 

- International Aff airs Commi ttee, Ame rie an 
Association of Stratigraphie Palynologists 

- North American Secretary, Commission Inter
nationale de Microflore du PaleozoÏque. 

- XXIV International Geological Congress, 
Co-Leader, Field Excursion A59 

OUTSIDE PUBLICATIONS 

1971: The trilobites of the Chair of Kildare Limestone (Upper 
Ordovician) in Eastern Ireland, Part I; Palaeontogr. Soc. 
Monogr., p. l-6o, pls. 1-25. 

1972: The trilobite genus Holasaphus Matthew, 1895 in the 
Middle Cambrian rocks of Nova Scotia and eastern Turkey; 
Can. J. Earth Sei., v. 9, p. 266-279, 2 pls. 
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ACTIVE PROJN::TS DURING REPORT YEAR 

Staff 

T.E. Bolton 

T.E. Bolton 

D.C. McGregor 

M.J. Copeland 

M. J. Copeland 

D.C. McGregor 

D.C. McGregor 

M. J. Copeland 

W.T. Dean 

Identification of referred collections 

Maintenance of the paleontological type 
collections 

Le.xi.con of stratigraphie narnes used in 
Canada 

Devonian plant microfossils of eastern 
Canada 

Middle Devonian Ostracoda, southwestern 
Ontario 

Ordovician and Silurian macrofauna, 
Anticosti Island 

Fïle of Diagnoses of fossil spore and 
pollen genera 

Biostratigraphic study of Paleozoic 
palynomorphs of the Arct:i.c Islands 

Ordovician and Silurian Ostracoda, Lakes 
Timiskaming and Nipissing, Ontario 

Lower and Middle Paleozoic biostratigraphy, 
Gaspe, Quebec, Maritime region and 
Newfoundland 

Projects 570015 (T.E. Bolton: Silurian-Ordovician macrobio
stratigraphy of Anticosti Island) and 690027 (T.E. Bolton - H.M. Steele: 
Ordovician of Ottawa Valley) were completed and resulted in the 
publication of GSC Paper 71-19 and Bulletin 211 respectively. 
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GEOCHRONOLOGY SECTION 

R.K. Wanless 

INTRODUCTION 

The Geochronology Section, comprising 4 officers and 6 technical 
assistants, is charged with the responsibility for the development of 
essential facilities for isotope geology, the co-ordination and conduct 
of the GSC age detennination and stable isotope programs and the 
preparation and publication of the results of these investigations. Since 
the establishment of the laboratory in 1955, seven mass spectrometers 
have been designed and assembled by the personnel of the Section and, 
in addition, a variety of ancillary vacuum apparatus has been developed 
and modified as required. More than 1,700 K-Ar age detenninations have 
been published in 10 GSC age reports and in 12 outside papers. Rb-Sr 
isochron studies completed for 16 suites of rocks have been published in 
one GSC report and 5 outside papers. Facilities required for zircon 
Pb-U-Th age detenninations have been developed and several preliminary 
sample analyses have been undertaken. The major analytical problems 
associated with small sample size and laboratory lead contamination have 
been largely overcome. 

ACTIVITIES 

K-Ar Age Detenninations 

A total of 178 K-Ar age measurements were completed during the 
year, 80 percent of which were undertaken to provide data to further 
national systematic geological surveys and thematic studies. The 
remaining 20 percent was about equally divided between projects designed 
to provide information re mineral and fuel resource potential and projects 
in the standards and control sector. 

A second M.S. 10 mass spectrometer was assembled and commissioned 
late in the year. This unit will pennit us to undertake gas analyses for 
both young and old samples simultaneously and, in addition, will provide 
insurance against unserviceability resulting from failure of a source 
filament, thus facilitating a regular flow of age detennination results. 

Rb-Sr Age Detenninations 

Rb-Sr isotopie analyses have been undertaken for 15 isochron 
age studies 13 of which were completed during the year. These projects 
comprised 112 rubidium and 138 strontium isotopie analyses of 72 different 
samples plus an additional 40 rubidium and 16 strontium analyses required 
for the calibration of the enriched isotopie tracer solutions used. 

The search for suitable material for future Rb-Sr isochron age 
studies was continued and a total of 195 samples were forwarded for 
preliminary Rb-Sr assay. 

Modifications have been made to the pumping system and the 
signal amplifier of M.S. 2. The high-vacuum pumping system was rebuilt 
and a new 100 litre/sec. vacion pump was installed. The increased 
pumping speed realized has reduced the time required to obtain a 
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satisfactory vacuum after introducing a new sample and has improved the 
ultimate vacuum of the system. The throughput of the instrument has 
been increased from 2 to 3 samples per day. A new Cary amplifier 
(Model401, transistorized) was installed and calibrated. Our experience 
with this unit is limited but indications are that the increased stability 
inherent in the more modern design will resul~ in improved analytical 
precision. 

U-Th-Pb Age Deterrninations 

The major effort during the year was devoted to the processing 
of our first 'family' of zircon concentrates from a single rock unit -
in this instance the Pontiac Schist collected a few miles west of Noranda, 
Quebec. The preliminary concentrate required extensive additional process
ing to remove large quantities of pyrite and minor opaque impurities. The 
final concentrate was divided into six fractions ranging from -400 to +200 
mesh size. Isotopie analyses have now been completed and a 'concordia' 
intercept age of 2796+14-9 m.y. has been obtained. This is the oldest age 
determined for rocks of the Noranda region. 

In order to extend dating studies to other rock types, not 
datable using K-Ar and Rb-Sr techniques, samples of rhyolite were collected 
in the area during the last field season and attempts have been made to 
prepare zircon concentrates from some of these. Ta-date, we have been 
successful in preparing one concentrate that has yielded a concordant age 
of 2750 m.y. indicating that the zircons have not suffered a preferential 
lead loss and consequently a concordia type age study is not required. 
Attempts are being made to prepare zircon concentrates from additional 
rhyolite samples. 

Zircons from three other locations were analysed isotopically. 
In the first instance a concordant age of 2720 m.y. was obtained for a 
sample from Mt. Razorback, Labrador. This compares favourably with a 
previously determined K-Ar age of 2720 m.y. for hornblende from the same 
rock. Large zircon crystals found in the Kaminak Lake pluton (District 
of Keewatin) yielded a discordant age pattern in which the 207pb,!206pb 
age was found to be 2550 m.y. This may be compared with a Rb-Sr isochron 
age of 2696 m.y. obtained for rocks of the same pluton. Finally, a large 
concentrate was prepared from a sample from Canoe River, B.C., and, as 
the concentrate appeared to be homogeneous, plans were made to use it as 
an isotopie standard. One isotopie analysis has yielded ages between 
700 and 900 m.y. but it is hoped that further work will serve to improve 
the precision of the determination. Biotite concentrated from the same 
rock yields a K-Ar age of 50 ± 4 m.y. 

Lead Isotopie Analyses 

Isotopie determinations of lead in minerals and rocks (as 
distinct from geochronology described above) find application in studies 
of the origin and nature of orebodies and their associated hast rocks. 
During the last month of the fiscal year analyses were started for a 
group of samples required to support projects in the mineral resource 
sector. The analyses are being c arried out on the larger 15" mass 
spectrometer and will consequently be of higher precision than those 
previously obtained. 
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Sulphur and Carbon isotopie analyses 

Stable isotope analyses of sulphur were undertaken in support 
of research projects originating in the Mineral Deposits Section whereas 
•~ arbon analyses were provided for the Radioc arbon Dating Laboratory. To 
satisfy these demands, personœ.l of the Section completed 442 sulphur 
and 225 carbon analyses during the year. 

LAB0RAT0RY DEVEL0PMENT 

In order to increase the output of the laboratory and to keep 
abreast of new instrumental developments the following modifications and 
additions were incorporated. 

1) 

2) 

3) 

4) 

5) 

6) 

A new magnet current scanning unit was assembled and installed 
on M.S. 4. 
The vacuum bakeout aven used to pre-condition solid source 
filament assemblies was redesigned and enlarged to facilitate 
the preparation of more sample filaments, thus permitting 
maxirrrum operation of three solid source mass spectrometers. 

The high vacuum pumping system of M.S. 2 was completely re
designed and larger capacity pumps were installed. This has 
resulted in increased sample throughput and in the realization 
of a lower ultimate vacuum in the analyse~ tube. 

A new Madel 401 Cary amplifier was installed on M.S. 2 re
placing an older Model 31 amplifier that had been causing 
intermittent problems. 

A second M.S. 10 gas source mass spectrometer was assembled 
and a transistorized emission regulator was built. This 
instrument will provide insurance against difficulties arising 
from power failures and associated filament burn-out and will, 
in addition, enable us to extend dating studies to younger 
rocks. 

A small computer system was selected and plans for installation 
in the laboratory were finalized. Special 100 conductor cables 
have been positioned above the laboratory ceiling to provide 
connection of all mass spectrometers to the computer. In the 
initial configuration the computer will be capable of process
ing data from three instruments simultaneously but will 
eventually be expanded to service six mass spectrometers. The 
computer will greatly expedite computational chores, will free 
valuable personnel for analytic al duties, and will consequently 
help to increase the capacity of the laboratory. 
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SPECIAL PROJECTS 

Laval University K-Ar Dating Laboratory 

R.K. Wanless spent the first half of the fiscal year in Quebec 
City where he was concerned with the establishment of a K-Ar dating 
facility in the Geology Department of Laval University. This project 
comprised laboratory preparation, the assembly of a hi-sensitivity mass 
spectrometer and associated electronic and vacuum components, the 
assembly of high-vacuum sample extraction apparatus, a vacuum system 
required for the preparation and calibration of enriched argon-38 tracers, 
the training of technical staff and the preparation of computation 
programs and routines for the age calculation procedures. When he left 
Laval on September 1st all components had been tested and several 
extractions and analyses had been carried out. The primary objective of 
establishing a functioning age determination laboratory was realized. 

ME2-1BERSHIP ON COOMITTEES 

R.K. Wanless - Secretary, Subcommittee on Isotope Studies 
and Geochronology, N.R.C. Associate Committee 
on Geodesy and Geophysics 

540028 

580144 

650466 

680148 

- Member, GSC Age Determination Committee 

ACTIVE PROJECTS DURING REPORT YEAR 

R.K. Wanless 

R.W. Boyle 

R.K. Wanless 

R.K. Wanless 

Isotopie age determinations of rocks 
and minerals 

Lead and sulphur isotope geology of Keno 
and Galina Hills, Yukon 

Isotopie study of mica-bearing rocks 
yielding anomalous K-Ar 'ages'. 

Development of K-Ar dating techniques 
and their application to very young 
continental basalts from British Columbi a 
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PETROLOGY S~TION 

J.E. Reesor 

ACTIVITIES 

The Petrology Section conducts field and laboratory research 
into the theories and problems of petrology by carrying out systematic 
studies of specific rock types as well as detailed field studies of 
critical map-areas. These studies are expected to provide a means of 
elucidating petrologic problems of economic or regional significance. 
In addition, the section provides consultation on petrologic problems 
to scientists of the Branch, other Government Agencies and the public. 
The Petrology Section maintains the lapidary facilities and a general 
petrology laboratory for the Branch. 

Members of the Petrology Section continue to pursue studies 
ranging from the anorthosites of Labrador to the high grade metamorphic 
rocks of the Kisseynew gneiss 'front' to experimental work on alkaline 
rocks, and some high pressure experimental work on the origin of 
anorthosites. Individuals of the section carry out field work at 
various localities ranging from the Arctic Circle to Labrador to South
eastern British Columbia. About half the members of the section have 
been involved for a considerable portion of their time in preparations 
for the 24th International Congress. 

Considerable effort has been expended by T.M. Gordon in helping 
to develop computer oriented systems for collection and treatment of 
geological data. This program, as have other activities of the section, 
has been greatly aided by the 'Winter Works' students. For the first 
time considerable technical help has been available to the individual 
scientist both for tabulating data and programming for retrieval and 
processing of a great variety of geological data. 

ATTENDANCE AT MEETINGS 

Geological Association of Canada - Mineralogical Association of Canada, 
Annual Meeting, Sudbury, Ontario, May, 1971 

- E. Froese 

Gordon Conference 1 Plymouth, New Hampshire 

- E. Froese, T.M. Gordon 

Conference on Experimental Petrology:1 Carleton University, ottawa, 
Ontario 

- E. Froese 

American Geophysical Union, Washington, D.C. 

- T.M. Gordon 



• 
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Geological Society of America, Annual Meeting, Washington, D.C. 

- T.N. Irvine 

Plate Tectonics Symposium, Warrington, Virginia 

- T.N. Irvine 

R.F. Thlslie 

T.M. Gordon 

J.E. Reesor 

MEMBERSHIP ON CœMITTEES 

- Earth Sciences Selecting Committee, National 
Research Council, Sub-committee on evaluation of 
hi-pressure laboratory installation 

Field Safety Standards Committee 

National Advisory Committee on Research in the 
Geological Sciences, Sub-conmittee on Computer 
Applications 

- Branch Computer Users Committee 

- Branch working group on storage and retrieval of 
geological field data 

Co-convenor Section 2, 24th International 
Geological Congress 

SPECIAL TALKS 

K.L. Currie - Seri.es of lectures on Igneous Petrology, Ecole Polytechnique, 
Montreal, Quebec 

R.F. Thlslie - "Geology of central Labrador with emphasis on anorthosites", 
Canadian Institute of Mining and Metallurgy, Schefferville, Quebec 

E. Froese - "Metamorphism of sulphide deposits", Carleton University, 
Ottawa, Ontario 

- "O:xidation of almandine and Fe-cordierites", Carleton University, 
Ottawa, Ontario 

T .M. Gordon - "Role of volatiles in metamorphism", Gordon Conference, 
Plymouth, New Hampshire 

T .N. Irvine - "Prec ambrian ultramafic rocks", Princeton University, 
Princeton, New Jersey 
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OUTSIDE RJBLICATIONS 

Currie, K.L. 
1971: Evidence of liquid imrniscibility in alkaline basic dikes 

from Callandar Bay, Ontario; J. Petrology, v. 12, p. 561-
585 (with J. Ferguson). 

1971: 

1971: 

1971: 

1971: 

A study of fenitization around the alkaline. carbonatite 
complex at Callandar Bay, Ontario; Can. J. Earth Sei., v. 8, 
p. 49S-518. 

The origin of igneous rocks associated with shock metamorphism 
as suggested by geochemical investigations of Canadian 
craters; J. Geophys. Res., v. 76, p. 5575-5585. 

The reaction 3 cordierite = 2 gamet+ 4 sillimanite + 5 
quartz as a geological thermometer; Contrib, Mineral 
Petrology, v. 33, pt. 3, p. 215-226. 

The composition of coexisting maskelynite and plagioclase 
from Mistastin Lake, Labrador; Mineral. Mag. 

Emslie, R.F. 
1972: Igneous Rocks of Central Labrador with Einphasis on Anortho

sitic and Related Rocks; Int. Geol, Congr., 24th, Montreal, 
Field Guidebook A54 (with S.A. Morse and E.P. Wheeler). 

Froese, E. 
1971: The graphical representation of sulphide-silicate phase 

equilibria; Econ. Geol., v. 66, p. 335-341. 

Gordon, T .M. 
1971: T~e stability of grossularite in_H

2
0-C~ mixtures; Amer. 

Mineral., v. 56, p. 1674-1688 (witfi H.J. Greenwood). 

1971: Sorne observations on the formation of wollastonite from 
calcite and quartz; Can. J. Earth Sei., v. 8, p. 844-851. 

Irvine, T .N. 
1971: A guide to the chemical classification of the common volcanic 

rocks: Can. J. Earth Sei., v. 8, p. 523-548 (with W.R.A. 
Baragar). 

1972: Muskox intrusion and Coppermine River lavas, Northwest 
Territories, Canada; Int. Geol. Congr., 24th, Montreal, 
Field Excursion Guidebook A29 (with W.R.A. Baragar). 

Reesor, J.E. 
1972: Structural style of the southern Canadian Cordillera; Int. 

Geol. Congr., 24th, Montreal, Field Excursion Guidebook 
AX-01 and A-01 (with J.O. Wheeler, R.B. Campbell and E.W. 
Mountjoy). 
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ACTIVE PROJECTS DURING REPORT YEAR 

T.N. Irvine 

K.L. Currie 

T.N. Irvine 

R.F. Emslie 

R.F. Emslie 

J.E. Reesor 

K.L. Currie 

T.M. Gordon 

E. Froese 

J.E. Reesor 

Muskox Intrusion 

Diffusion studies in supercritical 
water 

Aiken Lake, B.C. 

Michikamau anorthosite, Labrador 

Anorthosite study 

Structural and petrological study of 
Pinnacle Peaks gneiss dome, B.C. 

Alkaline rocks in Canada 

Petrology and structure of Daly Bay 
complex and environs 

Petrological studies in the vicinity 
of the Kisseynew Front 

Penrhyn Group metamorphic complex, 
Melville Peninsula, District of 
Franklin 

PETROLOGY LABORATORY 

The petrology laboratory provides equipment and help for petro
graphic investigations and certain mineral separations. Petrographic 
services carried out on request include specific gravity, and mineral 
composition determinations, mineral staining, special petrographic 
studies, determination of optical properties of minerals and development 
of new petrographic techniques. The laboratory also provides occasional 
help for the classification of samples in the representative rock 
collection (Curator: W.U. Ter Haar Romeny). 

The chemistry laboratory, Room 741 is used for wet chemic al 
work (mineral staining etc.) and for mineral separation. 

Work performed during the report year: 

Study of artifacts for the Museum of Man, in collaboration with 
Dr. W.H. Poole. Twenty-one samples were selected from a collection of 
400 artifacts and dete:rmined petrographically in thin sections. 

Sixteen rock samples were dete:rmined and classified for the 
Appalachian Section (Dr. H.H. Bostock). 

Thirty samples of volcanic ash were studied f or Dr. R.J. Fulton; 
their quantitative mineral content was determined approximately. 
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Identification of samples for the National Museum and advice 
as for the type of sample required to determine the nature of their 
sculptures. 

Additionally, two guidebooks for field trips have been trans
lated for the 24th International Geological Congress. 

Several sumrner students and winter work program employees have 
used the laboratory equipment and occasionally received basic help for 
their determinations. 

LAPIDARY SERVICES 

A.E. Whitehead 

The lapidary has a three man staff consisting of A.E. Whitehead 
(Superviser), Y. Demers and M. Beaulne. 

Work Report for 1971-72 

~1) Standard thin sections wi th small, large and no caver slips 4814 
2) Standard orientated thin section with small, large and no 

caver slips 6 
(3) Large thin sections and orientated with caver slips, and 

no caver slips 482 
(4) Polished thin sections 387 
(5) Oil thin sections with small and large caver slips 40 
(6) Standard thin sections stained, for large caver slips 20 

Man hour jobs 1971-72 

Large and small polished surfaces 
Trim saw cuts 
Other duties 

Slab Saw Cuts 

Special Jobs 

Total 5749 

597 = ~ hrs. 
2502 = 45-2 hrs. 

189 = 98½ hrs. 

3288 =234¼ hrs. 

261 =131 hrs. 

(1) Prepared 6 rectangles of pure asbestes fibre for a thermo expansion 
study. 

(2) Re-surfaced and eut 30 ceramic dises for Mr. Lavergne in order that 
he could re-use his dises instead of discarding them at a consider
able loss. 

(3) Dr. Kuc's thin sections of fossil seeds, one a cross-section and 
one a lateral section at the centre were very challenging but 
successful. These were the first ones done here. Dr. Kuc later 
gave us another challenge of levelling amber chunks at a prescribed 
angle to enable him to extract meso-fossils. 
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Preparation of samples of jade for the F.conomic, Embassy and 
National Fïlm Board Collections. 
Preparation of the lunar samples as a section and a polished 
thin section. 
Prepared chips from rough sample for Dr. Little for a fluid 
temperature test and for heat stage test. 
Prepared mounted chips as a thin section for Laser experiments. 
Preparation of cores and rough samples to a 5 mm thickness for 
Dr. Katsube for electrical rock properties. 
Mounted grains polished for Dr. Emslie. 
Samples prepared for auto-radiograph and photography. 
Numerous samples stripped of weathered surfaces before going for 
chemical analysis. 
Thin section made from a meteorite and polished on the Durher. 
Thin sections made from Dr. Sanger' s artifacts from the National 
Museum of Man, N.B. 
Cutting off the rounded edge and spout from sixteen 2½ inch 
beakers to obtain a better sealing effect. 
We polished and made oriented thin sections from B. McDonald's 
piece of sand drift which was made in the lab and fume bed 
impregnated in order for him to study drift formation. 
Dr. Kirkham' s 4 thin sections eut dry and processed in oil at 
all stages. 
Cutting of an extremely hard material for B. Delabio for meteorite 
determination. 
Did two almost pure asbestos thin sections for Dr. Rimsaite by 
using a new procedure. 

Plaques and mementoes 

Pen Set 

A pen set was made for Dr. Nichols of the Mines Dept. on his 
retirement to take up a position in Australia. 

Plaques 

(1) 

(2) 

(3) 

(4) 

A plaque of Bruce Mines conglomerate for 25 years service with 
the silver GSC crest went to Dr. Kindle. 
A plaque made from Hornblende was requested by E. Raymond of 
Surveys & Mapping Branch for Mr. Schneller on his retirement. 
Dr. C.H. Smith requested we prepare a piece of labradorite which 
we glued to a wooden plaque to be used by the Minister of Science 
on his trip to Tokyo in March, 1972. 
The National Research Council of Canada requested we prepare a 
sample for Dr. P. Millman. 

Paper Weights were presented to Betty Lisle, Janet Gordon, Pierre 
Rousell, Mrs. De Laet, Don Smith and J. Emslie on their departures . 
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OTHER ACTIVITIES 

Consultations 

(1) 

(2) 

(3) 

(4) 

(5) 

Dr. Eade, Sam Robinson and I discussed the best Canadian equipment 
for a laboratory in Ethiopia. 
Roy McLeod and I talked with Mr. Weiss, University of Montreal, 
about his new technique for polished thin sections on the Durher. 
We gave Dr. Lee ad.vice on the best diamond saw for the field and 
how to operate it. 
Gaston Gillinos from Ecole Polytechnique, Montreal was very welcome. 
We discussed new procedures, techniques and machinery. 
Dr. LaRochelle requested a list of machines, material, prices and 
where to obtain a new Lapidary, Polish Thin Section and Mounted 
Polished Laboratory for Africa which CIDA was sponsoring. 

Experiment of the year consisted of putting a thin section on the 
Durher by the use of Mr. Weiss' special holder, and mounting the section 
with epoxy. We did several test samples first. The Durher was the best 
of the three methods tried. Then we processed a meteorite thin section 
from Mr. Steacy and the Lunar samples. All samples were good but 
constant attention is needed to eut down on breakage and loss. 
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PALEOMAGNETISM SECTION 

W.F. Fahrig 

ACTIDTIES 

The work of the section is centred around the study of the 
magnetism, particularly the paleomagnetism, of rocks and minerals in 
order to solve tectonic, chronologie (correlation) and economic problems 
encountered in describing and interpreting the geological framework. 
Paleomagnetic measurements are provided as a service to other units and 
individuals within the Geological Survey. 

PERSONNEL NOTES 

The Paleomagnetism Section, formerly the Rock Magnetism Section, 
was transferred from the Exploration Geophysics Division to the 
Regional and Economie Geology Division. 

A. Larochelle left the section and W.F. Fahrig was transferred 
to the section from the Precambrian Subdivision. 

J. Foster, a new recruit, came to the section after two years 
of teaching in the Department of Geology, Ohio state University. Prior 
to teaching he spent several years working on instrumentation and the 
determination of polarity reversal patterns in deep sea sediment cores. 

PALEOOAGNETISM 

The capacity of the laboratory for carrying out paleomagnetic 
measurements was greatly increased by the purchase of new equipment. 
The major items added were two spinner magnetometers and an A.C. 
demagnetizing apparatus. Facilities for thermal demagnetization of 
rocks in the Blackburn laboratory are being improved. This equipment 
is essential in the paleomagnetic study of sedimentary rocks and it is 
expected that the study of these rocks will in future forma higher 
proportion of the work of the section. 

Program: A major new project was initiated under J.H. Foster. 
The objective of this project will be to determine the pattern of 
Paleozoic reversals, and the initial study will concentrate on strata 
of the St. Lawrence platform. Other active programs include the 
paleomagnetic study of Early Aphebian dykes of the Kaminak Lake area 
(a joint project between A. Davidson of Precambrian Subdivision and 
K. Christie of Paleomagnetism Section), the Otish Mountain gabbro (with 
E. Chown, Loyola University), Seal-Croteau rocks (with J. Roy of Earth 
Physics Branch), the Michael gabbro intrusions and the Mealy Mountain 
anorthosite intrusion. 

D.T.A. Symons, formerly with the Section, spent the summer 
working on three projects which were initiated during his tenure with 
the Survey. The studies which are now essentially completed are: 
Paleomagnetic zoning in the Early Oligocene East Sooke gabbro stock, 
Paleomagnetic results from the Tertiary Mt. Barr and Hope Plutonic 
Complexes, and Paleomagnetic results from the Jurassic Topley Intrusions 
near Endako, British Columbia. 
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Service work was carried out on two sets or oriented samples 
for R. Baragar of the Precambrian Subdivision. These dealt with the 
Coronation sheets and the upper part of the Coppennine River volcanics. 

ROCK MAGNETISM 

General magnetic properties of rocks and single rninerals 
were studied to obtain unique information of direct geological and 
geophysical interest and to support paleomagnetic studies. The emphasis 
was on thermomagnetic properties of pyrrhotite as a new, generally 
applicable, tool in the analysis for pyrrhotite type. This is seen as 
the first step to arrive at definite guidelines in the magnetic pros
pection for pyrrhotite containing sulphide ore deposits. Subsequent 
work included the measurement of remanent magnetization in the paleo
magnetic laboratory. A start was made on the systematic study of 
magnetic anisotropy which may well have a strong affect on the 
characteristics of magnetic anomalies, and which will also yield 
information on rock fabric. Applied work was done on magnetite as an 
impurity in (rnilled) asbestos. The effect of heating on red and green 
sediments was investigated with reference to paleomagnetic studies. 

The rock magnetism laboratory consists of a sensitive automatic 
thermomagnetic balance, a versatile ballistic magnetometer and equipment 
for the detennination of the anisotropy of magnetic susceptibility. 

ATTENDANCE AT MEE'TINGS 

Geological Society of America, Annual Meeting, Washington, D.C. 

- J.H. Foster 

International Union of Geodesy and Geophysics, XV General Assembly, 
Moscow 

- E.J. Schwarz 

Prospectors and Developers Association, Annual Meeting, Toronto, Ontario 

- E. J. Schwarz 

W. F. Fahrig 

E.J. Schwarz 

MEMBERSHIP ON COMMITTEES 

- Completed a one year term as ·chairman of the 
revived Age Detennination Cornrnittee of the GSC 

- Canadian representative on working group rn 5 
of the International Association of Geomagnetism 
and Aeronomy 

- Member of Geomagnetism Subcornrnittee of the 
Associate Cornrnittee on Geodesy and Geophysics, 
National Research Council 
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SPECIAL T ALKS 

Fahrig, W.F. - "The paleomagnetism, chemistry and tectonic significance 
of diabase dyke swanns of the Canadian Shield", Laurentian University, 
Sudbury, Ontario 

Schwarz, E. J. - "Magnetic properties of pyrrhoti te and their use in 
applied geology and geophysic s", Dalhousie Uni ver si ty, Halifax and 
the University of Ottawa, Ottawa 

- "Variation in local magnetic field parameters during cooling of the 
Sudbury nori te", Int. Union Geod. and Geophys. XV General Assembly, 
Moscow (with D.T.A. Symons and K.W. Christie) 

- "Magnetic phase relations of pyrrhoti te", Int. Union Geod. and 
Geophys. XV General Assembly, Moscow 

- "Magnetic properties of pyrrhoti te and their use in prospecting'', 
Prospectors and Developers Ass., Toronto, March 5-8, 1972 

OUTSIDE roBLICATIONS 

Fahrig, W. F. 
1971: The great Logan paleomagnetic loop - the Polar wandering 

path from Canadian Shield rocks during the Neohelikian 
Era; Can. J. Earth Sei., v. 8, p. 1355-1372 (with W.A. 
Robertson). 

1971: 

Foster, J.H. 

Paleomagnetism of the Franklin diabases; Can. J. Earth 
Sei., v. 8, p. 455-467 (with E. Irving and G.D. Jackson). 

1970: Upper Miocene to Recent magnetic stratigraphy in deep-sea 
sediments; J. Geophys. Res., v. 75, p. 4465-4473 (with 
N.D. Opdike). 

1971: 

Schwarz, 
1970: 

1970: 

1971: 

Paleomagnetism of cores from the North Pacifie; in, 
Geological Invesitgations of the North Pacifie, J.O. Hays, 
editor, Geel. Soc. Amer., Mem. 126, p. 83-119. 

E.J. 
Paleomagnetic field intensity during cooling of the 
Sudbury Irruptive 1700 million years ago; J. Geophys. 
Res., v. 75, no. 32, p. 6631-6640 (with D.T.A. Symons). 

Phases in natural pyrrhotite; J. Geomagn. Geoelec., v. 22, 
no. 4, p. 463-470 (with D.C. Harris). 

Magnetic properties of asbestos with special reference to 
the determination of absolute magnetite contents; Can. 
Inst. Mining Met. Trans. v. LXXIV, p. 259-263 (with A.A. 
Winer). 



1971: 

1971: 

1971: 

610044 

620288 

680135 

690042 

700018 

700054 

710058 

- 124 -

Pyrrhotites from the Strathcona Mine. 
and rnineralogic study; F.con. Geol., v. 
(with D.J. Vaughan and D.R. Owens). 

A thennomagnetic 
66, p. 1130-1144 

Magnetic phase relations of pyrrhotite; Int. Union Geod. 
Geophys., Programme, Moscow. 

Variation in local magnetic field parameters during 
c ooling of the Sudbury nori te; Int. Union Geod. and 
Geophys., Prograrrme Moscow (with D.T.A. Symons and K.W. 
Christie). 

ACTIVE PROJECTS DURING REPORT YEAR 

W.F. Fahrig 

W.F. Fahrig 

W.F. Fahrig 

D.A. T. Symons 

J. Foster 

E.J. Schwarz 

W.F. Fahrig 

Diabase dykes of the Canadian Shield 

Element abundances of the Canadian 
Shield 

Basin analysis of the Athabasca 
sedimentary basin 

Paleomagnetic studies of radio
metrically dated igneous rocks in 
the Cordillera 

Paleomagnetism and rock magnetism 
instrumentation and technological 
development 

Thennomagnetics of single minerals 
and rocks 

Paleomagnetic correlation of basic 
intrusive and extrusi ve rocks in the 
region of the Grenville Front 
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GEO:WGY OF MINERAL DEPOSITS SECTION 

E.R. Rose 

INTRODUCTION 

This Section is made up of 9 economic geologists and 5 support 
staff organized to investigate the nature and kinds of mineral deposits 
found in Canada. One of the prime functions of the Section is to 
gather and synthesize geological information on the mineral resources 
of Canada, with the objective of outlining the regions and geological 
environments favourable for the occurrence of mineral deposits, thus 
indicating their economic potential. This is accomplished by research 
projects involving the geology of mineral commodities, metallogeny, 
minerography, and the maintenance of mineral deposits data records in 
the form of conventional and machine processable files and maps. The 
ideas and hypotheses generated by this work provide geological guide
lines for the extension of known mineral reserves and the location of 
unknown mineral occurrences. 

As the value of production and tonnage of base metals and iron 
ore mined in Canada at present far outstrips that of other mineral 
commodities excepting oil, gas and asbestos, much of the Section's 
effort and attention is directed towards the study of iron, copper, 
nickel, lead and zinc deposits. However, in addition, studies of the 
minor, rarer, and less well known elements are also in progress. These 
include investigations of precious metals, ferroalloy metals, lithophile 
elements, rare earth elements, and others .such as tin, tungsten, 
molybdenwn, titanium, vanadium and chromiwn, currently in progress. 

Section programs during the year have been interrupted by a 
change in its administration, the resignations of A.G. Johnston and 
Mrs. K. Edmond, the retirement of E.D. Kindle, the re-organization of 
the Geological Survey and the institution of the Task Force for special 
projects. A program of winter works assistance has been used 
effectively by the Section to attempt to support its objectives. Mrs. 
J. Carriere replaced Mrs. Edmond, J.L. Jambor and J.Y.H. Rimsaite 
were transferred from the Mineralogy Section, and G.B. Leech and D. 
R.E. Whitmore were seconded to the Task Force for special projects. 

ACTIVITIES 

During the past year, Section projects on nickel, copper, 
lead, zinc, silver and tin in particular have provided stimulating 
information that has encouraged renewed activity in these fields. 
O.R. Eckstrand (Project 630037) is investigating nickel deposits of 
Canada. In collaboration with others he has presented evidence that 
certain ultramafic rocks with 'spinifex' texture in Abitibi district 
of Ontario are volcanic flows, and that some of these rocks have 
associated sulphide nickel deposits. With this has corne renewed 
recognition of the importance of magmatic processes in nickel ore 
formation as well as recognition of a new geological type of occurrence. 
R.V. Kirkham (Project 700059) is carrying out wide-ranging field 
studies of copper deposits, giving evidence of the occurrence of 
porphyry copper bodies in the Prec ambrian Canadian Shield and in 
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volcanic rocks, as well as recognizing the increasing potential importance 
in Canada of copper deposits in sedimentary rocks of various ages. Mrs. 
J. Carriere is providing support for the map compilation part of this 
project. D.F. Sangster (Project 650056) has indicated that certain base 
metal sulphide ores associated with volcanic rocks in the Hanson Lake
Snow Lake area of Manitoba are of Aphebian (Proterozoic) age rather than 
Archean as formerly believed, and that this volcanogenic type of base 
metal occurrence in which sulphides of copper, lead and zinc are associ
ated with rhyolitic flows and breccias, have great economic potential 
in Canada. R.I. Thorpe (Project 680060) has discovered and named two 
new telluride minerals, Mattagamite and Tellurantimony, in silver ore 
of the Mattagami Lake Mine, Matagami, Quebec, in collaboration with 
D.C. Harris of the Mines Branch, Department of Energy, Mines and 
Resources, and has made certain observations concerning the nature of 
mineralization in the Bear-Slave Provinces of the Northwest Territories 
that merit much further attention (Project 710043). R. Mulligan 
(Project 530014) completed an Economie Geology Series report on "The 
Geology of Canadian Tin Deposits", in which Canadian tin prospects are 
described, classified and evaluated, and a paper on distribution of 
lithium in Canadian granites. G.A. Gross (Project 570029), with part 
time assistance of C.R. McLeod, has collected new data on iron and 
manganese deposits in Canada for part of an Economie Geology Report on 
iron deposits of Central Canada, reviewed data on laterite deposits, 
and compiled information on sources of bog iron ochre, manganese nodules 
and ocean floor mineral resources. D. R.E. Whitmore (Project 700055) 
continued work on an Economie Geology Report on chromite deposits of 
Canada, and joined the Task Force for special projects. J.L. Jambor 
(Project 700041) brings to the Section his experience on the zonal 
alteration associated with porphyry copper mineralization in British 
Columbia. J.H.Y. Rimsaite (Project 700067) brings to the Section her 
background of detailed studies of alteration of mica, spine.l and other 
gangue minerals in nickel ores, ultrabasic rockst pegmatites and other 
rock associations. C.R. McLeod (Project 610251) supervised the 
Mineral Deposits laboratory facilities and assisted the project leaders 
and Section Head. Miss E.M. Burns managed the Data Bank. E.R. Rose 
acted as Section Head, supervised the employment stimulation program 
and brought the new Mineral Deposits Map No. 1321A on vanadium in 
Canada, to publication. 

LAB0RAT0RY AND SERVICE UNIT REPORTS 

The Section laboratories and data bank were extensively used 
by Section and Branch personnel in support of project studies. The 
acquisition of slab polishing equipment has provided a service com
plementary to the production of standard polished sections by allowing 
a better appreciation of macro-scale features and mineral relationships. 
A technique was developed for the production of high-quality polished 
thin sections using the Durener machines. Instructions in the 
preparation of polished surfaces was given to several agencies. Prepara
tion of polished surfaces is summarized below: 
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F.conomic Geology and Geochemistry Division 
Mineral Deposits Section 
Geochemistry Section 

Crustal Geology Division 
Quaternary Research and Geomorphology Division 
other 

Large specimens slabbed 
Large slabs polished 

TOTAL 

No. of sections 

625 
31 
49 

1 
2 

708 

283 
211 

Mineral deposits records were maintained and extended, as 
were records of university theses bearing on geology of mineral deposits. 
Considerable information and service was provided to assist Project EGMA 
(Emergency Gold Mining Assistance Act), Operation September, and the 
Geomathematics and Mineralogy Sections during the year. 

SPECIAL PROJECTS AND CONSULTATIONS 

Project leaders provided advice and information on mineral 
deposits to more than 100 representatives of government, mineral industry 

, and general public during the year. A dozen or more visitors from 
foreign countries, many of them sponsored by CIDA (Canadian International 
Development Agency), were introduced to the organization of the Geological 
Survey and the work of the Mineral Deposits Section. G.A. Gross was a 
leading organizer of the Branch Committee concerning the departmental 
EGMA program, and other Section members partici pated. Thorpe, Eckstrand, 
Kirkham, Sangster, Gross and Rose in co-operation with H.R. Steacy, 
Curator, prepared collections of silver, nickel, copper, lead-zinc, 
iron and titanium deposits in Canada, for display in Logan Hall and the 
sixth floor lobby. Project leaders also contributed a suite of out
standing specimens from mineral deposits in Canada for display at 
Canada's national exhibit at the XXIV International Geological Congress 
in Montreal, August, 1972. 

PERSONNEL NOTES 

G.A. Gross recei ved a Public Service of Canada Me rit Award 
in June, 1971, in recognition of his work for the Geological Survey of 
Canada and the United Nations in assessing world iron ore potential. 

D.F. Sangster was appointed Canadian Institute of Mining 
and Metallurgy Visiting Lecturer during 1971 (~, Speci~l Talks). 

E.D. Kindle retired in November, 1971 after forty years of 
service with the Geological Survey. An i mpressive array of his pub
lications, prepared by D.F. Sangster, was on exhibit in the sixth floor 
lobby prior to and during Dr. Kindle's retirement. 

Mrs. J.M. Marlatt joined the Division and Section as typist 
in December, 1971, replacing Mrs. I. St. Amour who resigned, and Mrs . 
E.J. Carr, who was transferred to the offi ce of the Chief Ge ologist . 
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Mr. A.E. Izawa, of the Department of Mining, Faculty of 
Engineering, Kyushu University, Fukuoka, Japan, is visiting the 
Geological Survey of Canada from March to October, 1972, during which 
time he hopes to familiarize himself with the main types of base metal 
deposits in the Canadian Shield. He is accompanied by his wife and 
two children. 

ATTENDANCE AT MEEI'INGS 

Gordon Conference on Geochemistry, New Hampshire, U.S.A., September, 
1971 

- O.R. Eckstrand 

Geological Association of Canada - Mineralogical Association of Canada, 
Annual Meeting, Sudbury, Ontario, May, 1971 

- O.R. Eckstrand, G.A. Gross, R.V. Kirkham, E.R. Rose 

Prospectors and Developers Association, Annual Meeting, Toronto, Ontario, 
March, 1972 

- O.R. Eckstrand, G.A. Gross, R.V. Kirkham, D.F. Sangster 

Society of Economie Geologists and Geological Society of America, 
Annual Meeting, Washington, D.C., November, 1971 

- G.A. Gross 

G.A. Gross 

D.F. Sangster 

MEMBERSHIP ON COMMITTEES 

- Canadian collaborator, Journal of Mines, Metals and 
Fuels, Indi a 

- International Association on the Genesis of Ore 
Deposits, Committee for Correlation of Iron-Manganese 
stratabound Ore Deposits 

- Publications Committee, Society of Economie Geologists 
- Departmental committee on Emergency Gold Mining 

Assistance Act 

- Member, Age Dating Committee, GSC 

SPECIAL TALKS 

Eckstrand1 O.R. - "Geology of the Sudbury nickel ores", Geology of 
Mineral Deposits Section, GSC 

Gross, G.A. - "Iron Formation sediments and evaluation of iron ore 
deposits", Economie Geology classes, Carleton University and The 
University of ottawa, ottawa, Ontario 
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Kirkham, R. V. -"The geology of some porphyry copper and sedimentary 
copp~r deposits ~n the southwestern United States and Mexico", Geology 
of Mineral Deposits Section, GSC 

Sangster, D.F. - "Lead-zinc deposits in carbonate rocks and their 
relation to sedimentary basins" 

- "Geological features and significance of volcanogenic 
massive sulphide deposits" 

- "Sulphur isotope geochemistry in relation to the genesis 
of base metal deposits" 

(Each of the above three lectures was presented at: 
University of New Brunswick, Mount Allison University, Dalhousie 
University (with students from Nova Scotia Technical College and St. 
Mary's University), Acadia University, The Memorial University of 
Newfoundland, and St. Francis Xavier University 

- "Tertiary volcanogenic sulphide deposits in Japan", Geology of Mineral 
Deposits Section, GSC 

OUTSIDE PUBLICATIONS 

Eckstrand, o.R. 
1971: The nickel potential of serpentinized ultramafic rocks; 

Can. Mining J., v. 92, no. 4, p. 40-43. 

Gross, G.A. 
1972: 

Kirkham, 
1971: 

R.V. 

Mulligan, R. 
1971: 

Rose, E.R. 
1972: 

1972: 

Guidebook to the Iron Ranges of Labrador and Northern 
Quebec; Int. Geol. Congr., 24th, Montreal, Field Excursion 
A55. 

Geological exploration guides for stratafonn copper deposits 
in sedimentary sequences; Can. Mining J., v. 92, no. 4, 
p. 78-80. 

Lithophile metals and the Cordilleran tin belt; Can. 
Mining Met. Bull. v. 4, p. 68-71. 

Notes on remanent magnetism associated with some titaniferous 
deposits in Canada; Geol. Ass. Can., Proc. v. 21+, no. 2, 
p. 69-74. 

Guide book to classical mineral loc alities in Eastern Ontario 
and Quebec; Int. Geol. Congr., 2.l+th, Montreal, Field 
Excursion A47, C47a. 

Sangster, D. F. 
1971: Sulphur isotopes, stratabound sulphide deposits and ancient 

seas: Soc. Min. Geol., Japan, Spec. Issue 3, p. 295-299. 

1971: Metamorphism as an ore-fonning process; Econ. Geol., v. 66, 
p. 499-500. 
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Geological significance of stratabound sulphide deposits; 
Geol. Ass. Can., Proc. v. 23, p. 69-72. 

Thorpe, R.I. 
1972: A preliminary report on metallogenesis of the Bear and 

Slave Structural Provinces, Northwest Territories; Exp. 
Symp., Yellowknife. 

530014 

570029 

600009 

610251 

630037 

630039 

640125 

640402 

650012 

650056 

670028 

680060 

680114 

680149 

700055 

700059 

700084 

ACTIVE PROJECTS DURING THE YEAR . 

R. Mulligan 

G.A. Gross 

E.D. Kindle 

C.R. McLeod 

0.R. Eckstrand 

E.R. Rose 

G.B. Leech 

D.R.E. Whitmore 

R. Mulligan 

D.F. Sangster 

E.R. Rose 

R.I. Thorpe 

D.R.E. Whitmore 

G.B. Leech 

D.R.E. Whitmore 

R.V. Kirkham 

A.G. Johnston 

Geology of Canadian lithophile metals 
(Li, Be, Sn, W, Mo) 

Geology of iron and manganese deposits 
in Canada 

Geology of copper deposits in Canada 

Operation of Mineral Deposits Section 
laboratories 

Geology of Canadian nickel and platinum 
group deposits 

Geology of vanadium deposits in Canada 

General metallogeny of Canada 

Certification of bedded and non-bedded 
mineral deposits 

Metallogenic study of beryllium - tin 
province of Cassiar batholith 

Geology of lead and zinc deposits in 
Canada 

Geology of rare earth deposits in Canada 

Geology of silver and gold deposits in 
Canada 

Development and supervision of Mineral 
Deposits data bank 

Committee on the history of the GSC 

A report on the geology of chromium 
deposits in Canada 

Geology of copper and molybdenum deposits 

Development and maintenance of mineral 
deposits geology records 



710043 R.I. Thorpe 

720033 E.R. Rose 
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Geology of mineral deposits of Bear
Slave Provinces 

Winter Works scientific support for 
rnineral commodites studies, rnineral 
deposits prograrn 
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EASTERN PETROLEUM GEOLOGY SEX:;TION 

B.V. Sanford 

ACTIVITIES 

The Eastern Petroleum Geology Section conducts geological 
investigations in the potentially prospective petroleum provinces of 
Eastern Canada. These include the St.Lawrence Platform, Carboniferous 
Epieugeosyncline (Atlantic Provinces-Gulf of St. Lawrence), and 
Atlantic Continental Shelf. 

The Section was formed in January, 1971 and was transferred to 
Bedford Institute, Dartmouth, Nova Scotia during July and August of 
that year. 

Individuals of the Section pursue detailed and regional 
studies such as sedimentology, stratigraphy, palynology and micro
paleontology. Datais acquired by means of field investigations 
(marine and onshore-surface studies) and by the subsurface study of 
sample cuttings and cores from the wells drilled bath in the onshore 
and offshore regions of Eastern Canada. 

PERSONNEL NCYI'ES 

B.V. Sanford, M.S. Barss and R.D. Howie were transferred to 
the newly formed Eastern Petroleum Geology Section in January, 1971. 
New scientific staff comprising P. Ascoli, L.F. Jansa and G.L. Williams 
later joined the group. 

Support staff comprised five microfossil pickers on professional 
contract , two palynological technicians and one clerk-typist. 

ATTENDANCE AT MEETINGS 

American Assosication of Stratigraphie Paleontologists, Tucson, Arizona 

- M.S. Barss 

Energy, Mines and Resources Management course - Bedford Institute, 
Dartmouth, Nova Scotia 

- M.S. Barss 

Geological Survey of Canada , Palynologists, Calgary, Alberta 

- M.S. Barss 

Future Canadian Oil Provinces in Canada, Banff, Alberta 

- R.D. Howie 

1st Geological Congress on Coal, Edmonton, Alberta 

- L.F. Jansa 
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Recent Carbonate Facies Seminar, University of Miami, Florida 

- L.F. Jansa 

Atlantic and Maine Universities Geological Conference, Wolfville, Nova 
Scotia 

- B.V. Sanford 

Geological Society of America, Washington, D.C. 

- B.V. Sanford 

American Association of Stratigraphie Paleontologists, Tuscon, Arizona 

- G.L. Williams 

Geological Survey of Canada Palynologists, Calgary, Alberta 

- G.L. Williams 

LABORATORY ACTIVITIES 

The Palynological Laboratory became operational in February, 
1972 and processed lJS samples for palynology slides and an equal 
number for nannoplankton slides. These samples were from Onondaga E-S4 
well drilled on the Scotian Shelf. Total footage processed was 13,0S5 
feet. 

The Micropaleontological Laboratory became fully operational 
in January, 1972 and processed 515 samples, of which 344 were picked 
for microfossils and mounted on slides. These samples were from 
Onondaga E-S4 (total depth of 13,010 feet), Oneida 0-25 (total depth 
of 13,400 feet) and Naskapi N-30 (to a depth of 4,000 feet). Total 
footage picked was 29,790 feet. 

P. Ascoli 

M.S. Barss 

R.D. Howie 

MEMBERSHIP ON COMMITI'EES 

- Member, International Paleontological Union, 
Working Group for the Study of Tethyan Ocean 
Ostracoda 

- Several working groups of the C.I.M.P. 

- Member, Canadian Committee on Statistics of 
Drilling 

- Member, International Geological Congress Field 
Excursion Committee 

- Member, Ontario Stratigraphie Committee 
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- Member, American Commission on Stratigraphie 
Nomenclature 

- Associate member, International Geological 
Congress Comrnittee 

- Member, Ontario Stratigraphie Committee 

- Geological Survey of Canada representative on 
Departmental Task Force to establish geo
scientific objectives for the Altantic Continental 
Shelf and territorial waters of Eastern Canada 

SPECIAL TALKS 

Jansa, L.F. -"Carbonate Facies of Florida and Bahamas", I.S.P.G., 
Calgary. 

- "Depositional, History of the Kootenay Formation and its Implication 
for Coal Seam Development and Coal Exploration", 1st International 
Geological Conference on Western Canadian Coal, Edmonton, Alberta. 

- "Recent carbonate deposition of the Florida Bay and of the Florida 
Shelf, off Florida Keys", University of New Brunswick Geology Dept. 

Sanford, B,V, -"Role of the Geological Survey in the Offshore Regions 
of Eastern Canada", Maine and Atlantic Uni versi ties Geologic al Con
er ence, Wolfville, Nova Scotia. 

Howie, R.D. 
in press: 

1971: 

in press: 

in press: 

Jansa, L.F. 
in press: 

1971: 

OUTSIDE PUBLICATIONS 

Albert Formation-Horton Group, N.B.; Int. Geol. Congr., 
24th, Montreal, field trip guidebook. 

Developments in Eastern Canada in 1970; in Am. Ass. Petrol. 
Geol., Bull., v. 55, no. 7, p. 966-980 (with J.V. Hill). 

Petroleum Occurrences in N.S. and N.B.; Int. Geol. Congr., 
24th, Montreal, field trip guidebook. 

Regional Geology of Offshore Eastern Canada; in Geol. 
Surv. Can., Symposium, Paper 71-23. 

Depositional History of the Coal-bearing Upper Jurassic
Lower Cretaceous Kootenay Formation, Southern Rocky 
Mountains, Canada; Geol. Soc. Amer., Bull. (Abstract in 
Proc. 1st Geological Conference on Western Canadian Coal, 
Edmonton). 

Cascade and Crowsnest Coal Basins Guidebook for Geol. 
Soc . Amer. field trip No. 1, Calgary (with D.K. Norris). 
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Sanford, B.V. 
1971: Account of submersible dives in Georgian Bay; in Submersible 

Operations in Georgian Bay and Lake Erie-1970 by P.G. Sly; 
Inlands Waters Branch, Dept. Energy, Mines and Resources, 
Technical Bull. No. 44, p. 11-12 (with C.F.M. Lewis). 

in press: Geology and Petroleum Possibilities of the Hudson Platform; 
Special Volume on Future Petroleum Provinces of Canada, 
Can. Soc. Exploration Geol., edited by R.G. McCrossan 
(with A.W. Norris). 

in press: Southern Ontario map-sheet; Geol. Surv. Canada, 1:1 million 
Geological Atlas of Canada (with A.J. Baer). 

in press: Gatineau River map-sheet; Geol. Surv. Canada, 1:1 million 
Geological Atlas of Canada (with A.J. Baer). 

1971: Marine Activities in Hudson Bay 1971; Geol. Surv. Can., 
Report of Activities, Paper 72-1, Part A., p. 168-169 
(with C.F.M. Lewis). 

in press: Stratigraphy and paleontology of the Paleozoic, Southern 
Ontario; Int. Geol. Congr., 24th, Montreal, guidebook to 
field trips A1+5 and C45 (with C .G. Winder and R. Beards). 

Williams, G.L. 
1971: A device for the manipulation of microfossils; Pollen et 

Spores. 

1971: 

in press: 

in press: 

Dinoflagellate and acritarch associations in the Paleocene 
of southeast England; A.A.S.P. Proceedings, v. 2 (with 
C. Downie and M.A. Hus sain). 

Palynologie analyses of late Mesozoic sediments from the 
Grand Banks; Geol. Surv. Can. Bull (with W.W. Brideaux). 

A glossary of the terminology applied to dinoflagellate 
cysts and thecae, and tasmanitids (with W.A.S. Sarjeant 
and E.J. Kidson). 
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700009 

710059 

710061 

710062 
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710065 
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ACTIVE PROJECTS DURING REPORT YEAR 

B.V. Sanford 

B.V. Sanford 

L.F. Jansa 

R.D. Howie 

G.L. Williams 

L.F. Jansa 

L.F. Jansa 

P. Ascoli 

B.V. Sanford 

B.V. Sanford 

B. V. Sanford 

Subsurface studies of each of the Paleo
zoic Systems of southwestern Ontario 
(Cambrian, 0rdovician, Silurian and 
Devonian) 

S. Ontario (NTS 30, 31, 40, 41) Map-area 
1:1 million Geological Atlas Program 

Stratigraphy and sedimentology of the 
Mesozoic and Tertiary rocks of the 
Atlantic Shelf 

Compilation of geoscience data in the 
Paleozoic Basins of Eastern Canada 

Biostratigraphic zonation (Palynology) 
of the Mesozoic and Cenozoic rocks of 
the Atlantic Shelf 

Stratigraphy and sedimentology of the 
Carboniferous and Permian rocks of the 
Atlantic Provinces, Gulf of St. Lawrence 
and Bay of Fundy 

Sedimentological studies of carbonate 
rocks in western Canada 

Biostratigraphic zonation (foraminifera) 
of the Mesozoic and Cenozoic rocks of 
the Atlantic Shelf 

Paleozoic Geology of the Hudson Bay 
Region 

Eastern Canada sedimentary basin 
compilation project 

Churchill River (54) map-area 1:1 
million Geological Atlas Program 
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PRECAMBRIAN SUBDIVISION 

L.P. Tremblay 

ACTIVITIES 

The Precambrian Subdivision carries on most of its work in the 
Precambrian Canadian Shield and almost all of it north of the 60th 
latitude. Most of i ts efforts are directed toward three main goals: 
first, to complete the reconnaissance mapping of the geologically 
unknown areas of the shield, second, to improve the geological frame
work of those areas that seem most likely to be of economic interest, 
and third, to assemble the types of information that will help in the 
future to assess more and more accurately the mineral potential of the 
shield. The first goal is almost achieved as the Melville Peninsula, 
northernrnost Ungava and an area in southeastern Labrador are the only 
areas of some size left to be mapped in the shield. The completion 
of Operation Torngat this year was a step toward that goal. On the 
other hand, all other field work of the subdivision this year was 
oriented toward the other two aims. 

In 1971, fifteen officers went to the field, nine for the 
whole field season, six for periods of less than a month. Most of 
the field work took place in northern Canada. The largest single 
project was the completion of Operation Torngat, in northern Labrador 
and Quebec by F.C. Taylor and A.J. Baer. Most other projects were 
directed toward more specific aspects of geology and somewhat more 
restricted in ex.tent. P.F. Hoffman continued stratigraphie and 
sedimentological studies of the Epworth Group in the Bear Provinces; 
R.H. Ridler, volcano-stratigraphic and metallogenic studies of the 
Kaminak Group in central Churchill Province; J .B. Henderson, strati
graphie and sedimentological studies of the Yellowknife Supergroup in 
the Yellowknife and Hearne Lake map-areas; and I.F. Ermanovics, the 
study of the granitoid rocks and gneisses in eastern Manitoba. W.C. 
Morgan cornrnenced a study of the stratigraphy, mineralization and 
metamorphism of the Ramah Group and older rocks in northern Labrador, 
and A. Davidson a study of the granites and granitoid rocks of the 
Slave Province. Finally, H.H. Bostock completed the study of Pre
cambrian rocks in southeastern Labrador and northwestern Newfoundland. 
Each of the above field projects had an economic component which 
eventually will help to assess more accurately the mineral potential 
of these areas of the shield. 

Several members of the subdivision were involved to various 
degrees during the year with the organization and preparation of the 
24th InternationalGeological Congress to be h.eld in Montreal in 
August, 1972. Many have prepared Congress Field Excursion Guide Books 
and have visited the corresponding field area to locate satisfactory 
sites to be visited during the excursions. Several have prepared 
requested contributions for the Geological Association of Canada 
Symposium "Variations in Tectonic Style in Canada", to be presented 
at the same 24th IGC Session in Montreal. Also many members were 
involved with the compilation of maps for the 1:1,000,000 Canadian 
Geological Atlas Program. 
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Again this year from November, 1971 to March, 1972 an intramural 
seminar series of nine lectures was organized by I.F. E:nnanovics of 
the subdivision. Eight speakers participated in the series and the 
theme was metamorphism and its relation to other phases of geology. 

Because of the nature of the work of the subdivision and 
because of the varieties of environrnents where the work is done, the 
members of the subdivision in many instances were consulted for advice 
on a wide range of subjects by members of the mining and other private 
industries, by members of the other branches of this Department, and 
by members of other Federal and Provincial departments and agencies. 

Members of this subdivision published during the year one 
Memoir, two Bulletins and seven terminal Maps and Papers. Nine 
papers were published in outside publications. Furthermore, seventeen 
additional manuscripts were submitted for publication and there were 
two reprintings of previous publications. 

PERSONNEL NarES 

There was the addition of one term employee, M.B. Lambert, 
to the subdivision during the report year. There were also resigna
tions and transfers. A.J. Baer resigned in December, 1971 to take the 
chai:nnanship of the Dept. of Geology, University of Ottawa. P.F. 
Hoffman was on leave of absence for the winter months to teach at the 
University of California. I.M. Stevenson was still full time with the 
24th International Geological Congress (1972) Secretariat. R.A. Annells 
terminated during the year his Post-doctorate fellowship. W.F. Fahrig 
left the subdivision in the spring to become head of the Paleomagnetic 
Section transferred from Resource Geophysics and Geochemistry Division 
to Regional and Economie Geology Division. K.E. Eade, A. Davidson 
and L.P. Tremblay were seconded to CIDA for short periods of time. 
L.P. Tremblay continued during the year with the Technical Editing of 
the French edition of Economie Geology Report No. 1, and since December 
1, 1971 has been acting head of the subdivision. As of November 1, 
K.E. Eade took on new duties as Branch co-ordinator of the Federal 
Provincial Mineral Exploration Program in the Timmins-Val d'Or Region 
of Ontario and Quebec and W.R.A. Baragar spent two months last fall in 
Russia on an National Research Council Scientific exchange. Con
sequently altogether only 14 members of the regular technical staff 
were engaged full-time in the work of the subdivision. Mrs. A. Adams, 
a draughtswoman and casual employee with the subdivision, has been of 
great assistance to the regular staff of the subdivision. 

ATTENDANCE AT MEETINGS 

Volcanology Subcommittee and Field Excursion, Newfoundland, May 23-29, 
1971 

- W.R.A. Baragar 

Geological Society of America, Penrose Conference on Precambrian of 
Colorado and New Mexico, Taos, New Mexico, June 12-20, 1971. 

- W.R.A. Baragar, R.H. Ridler 
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American Geophysical Union, Washington, D.C., April, 1971 

- I.F. Ermanovics 

Summary of results of geological field work in Manitoba in 1971, 
Winnipeg, Manitoba, November, 1971 

- I.F. Ermanovics 

Institute of Lake Superior Geology, Annual Meeting, Duluth, Minnesota, 
May, 1971 

- M.J. Frarey 

Geological Association of Canada - Mineralogical Association of Canada, 
Annual Meeting, Sudbury, Ontario, May, 1971 

- M.J. Frarey, G.D. Jackson, F.C. Taylor 

Field excursion to Noranda, Kirklànd Lake and Timmins organized by 
The University of Toronto and GSC, October 13-20, 1971 

- M.J. Frarey, R.H. Ridler 

Exploration Symposium, Yellowknife, Northwest Terri.tories, February, 
1972 

- J .C. McGlynn 

Conference on Plate Tectonics and Evolution of Continents, Warrington, 
Virginia, March, 1972 

- J .C. McGlynn 

Canadian Institute of Mining and Metallurgy, Western Meeting, 
Vancouver, British Columbia, October, 1971 

- R.H. Ridler 

Canadian Institute of Mining and Metallurgy, Annual Meeting, Quebec, 
Quebec, April, 1971 

- L.P. Tremblay 

W.R.A. Baragar 

MEMBERSHIP ON COMMITTEES 

- Member, Volcanology Subcommittee (associated to 
the National Research Council Committee on 
Geodesy and Geophysics) 

- Member, Committee on Precambrian Nomenclature 
and Stratigraphy, GSC 



C.K. Bell 

A. Davidson 

M.J. Frarey 

G.D. Jackson 

J .C. McGlynn 

E.W. Reinhardt 

R.H. Ridler 

F .C. Taylor 

L.P. Tremblay 
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- Steward, Research Scientist's Geology Subgroup, 
Profession Institute of the Public Service of 
Canada 

- Member, Age Detennination Committee, GSC 
(Chairman as of January, 1972) 

- Member, Working Group on Granitoids, Sub
commission on the Nomenclature · and Systematics 
of Igneous Rocks, International Union of 
Geological Societies 

- Member, Working Group on Correlation between 
Granitic Areas, Logeodata, International Union 
of Geological Societies 

- Chairman, Committee on Precambrian Nomenclature 
and Stratigraphy, GSC 

- Alternate, Branch Computer Facilities Committee, 
GSC, for a six-month period 

- Vice-{;hairman, Committee on Precambrian Nomen
clature and Stratigraphy, GSC 

- Corresponding member, Subcommission on Pre
cambrian Stratigraphy, Commission on Stratigraphy, 
International Union of Geological Societies 

- Departmental Repreeentative on Interdepartmental 
Committee on Employment of Natives in the Civil 
Service 

- Member and Branch representative on the 
Departmental Field Safety Standards Committee 

- Branch representative, Subcommittee on geological 
Field Data, Standing Committee on Storage and 
Retrieval of geological Data of the National 
Advisory Council of Canada - for a six-month 
period 

- Division representative, Branch Computer 
Facilities Committee, GSC - for a six-month 
period 

- Member, Computer Applications Project, GSC 

- Chairman, Departmental Field Equipment Committee 

- Member, Executive Committee and National 
Organizing Committee, 24th International 
Geological Congress (1972) 

- Member, Committee on Precambrian Nomenclature 
and Stratigraphy, GSC 
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SPECIAL TALKS 

Baragar, W.R.A. - "Volcanic Development in the Canadian Shield and 
The Coppermine River Lavas: a Canadian Precambrian example of 
Trappean volcanism", two talks given in Russia between August 6 and 
October 14 in connection with a National Research Council Scientific 
Exchange 

- "Arche an Volcanism in the Canadian Shield", Graduate Students' 
Seminar, University of Ottawa, Ottawa, November, 1971 

Ermanovic s, I. F. - "Sorne aspects of the Geology of the Superior 
Province: a working hypothesis for tectonic synthesis", Graduate 
Students' Seminar, University of Ottawa, ottawa, October 12, 1971 

McGlynn, J.C. - "Geology of the Bear-Slave Provinces and their 
exploration potential", Yellowknife Exploration Symposium February, 
1972 

- "Geology of Bear Province and a possible rock plate junction", 
Virginia Conference on Plate tectonics, March, 1972 

Ridler, R.H. - "Archean Stratigraphy of the Kirkland Lake Area, Ont."; 
Geological Society of America, Penrose Conference, Taos, New Mexico, 
June, 1971 

- "Archean Geology of the South Margin of the Abitibi Basin with 
emphasis on Kirkland Lake Are a", Field excursion to Noranda, Kirkland 
Lake and Timmins organized by University of Toronto and GSC, October, 
1971 

- "Analysis of Archean Volcanic Basins in Canadian Shield using 
Exhalite Concept", Canadian Institute of Mining and Metallurgy, 
Western Meeting, Vancouver, October, 1971 

- "The Nature and Use of Archean Exhalites", Dept. of Geology, McGill 
University, Montreal, February, 1972 

Tremblay, L.P. - "Geology of the Beaverlodge area with emphasis on 
Cataclastic Rocks", Graduate Students' Seminar, University of ottawa, 
ottawa, November, 1971 

OUTSIDE PUBLICATIONS 

Baragar, W.R.A. 
1971a: Distribution of Ore Elements in Rocks for evaluating ore 

potential; frequency distribution of Copper in the 
Coppermine River Group and Yellowknife Group volcanic 
rocks, N.W.T. Canada; Can. Inst. Mining Met., no. 11, 
Geochemical Prospecting (with E.M. Cameron). 

1971b: A guide to the chemical c lassifcation of the common 
volcanic rocks; Can. J. Earth Se i., v. 8, p. 523-54 
(with T.N. Irvine). 



1972: 

in press: 

Bell, C.K. 
1971a: 

1971b: 

Davidson A. 
in press: 
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The petrology and paleomagnetism of the Coronation Sills; 
Can. J. Earth Sei., v. 9, p. 123-140 (with W.A. Robertson). 

Muskox Intrusion and Coppermine River lavas, Northwest 
Territories, Canada; Int. Geol. Congr., 24th, Montreal, 
Field Excursion Guide Book A29 (with T.N. Irvine). 

History of the Superior-Churchill Boundary in Manitoba; 
Geol. Ass. Can., Spec. Pap. No. 9, p. 5-10. 

Boundary Geology, Upper Nelson River Area, Manitoba and 
Northwestern Ontario; Geol. Ass. Can., Spec. Pap. No. 9, 
p. 11-39. 

The Churchill Province; in, Variations in Tectonic Style 
in Canada, Geol. Ass. Can., Spec. Pap. No. 11. 

Ermanovics, 
1971: 

I .F. 

1972: 

Fraser, J.A. 
1972: 

in press: 

'Granites', 'granite gneiss' and tectonic variation of 
the Superior Province in southeastern Manitoba; Geol. 
Ass. Can., Spec. Pap. No. 9, p. 77-81. 

An occurrence of Archean pseudotachylite from south
eastern Manitoba; Can. J. Earth Sc., v. 9, p. 257-265 
(with H. Helmstaedt and A.G. Plant). 

Archean and Proterozoic Geology of the District of 
Mackenzie; Int. Geol. Congr., 24th, Montreal, Field 
Excursion Guide Book A27 (with J.C. McGlynn). 

The Bear Structural Province; in, Variations in Tectonic 
Style in Canada, Geol. Ass. Can., Spec. Pap. No. 11 
(with P.F. Hoffman, T.N. Irvine and G. Mursky). 

Henderson, J.B. 
in press: Sedimentology of Archean Turbidites at Yellowknife, 

N.W.T.; Can. J. Earth Sei. 

in press: 

in press: 

Hoffman, P.F. 
in press: 

Variations in Tectonic Style in Canada; int Geol. Ass. 
Can., Spec. Pap. No. 11 (with J.C. McGlynnJ. 

Archean and Proterozoic Sedimentary and Volcanic rocks 
of the Yellowknife-Great Slave Lake Area, N.W.T.; Int. 
Geol. Congr., 24th, Montreal, Field Excursion Guide Book 
A28 (with P.F. Hoffman). 

Stromatolites; symposium on Progress in Sedimentology, 
Honouring Francis J. Pettijohn. 



Jackson, G.D. 
1971: 

in press: 

in press: 

McGlynn, J .C. 
in press: 

1972: 

in press: 

R:i.dler, R.H. 
1971a: 

1971b: 

1971c: 

1971d: 

in press: 
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Paleomagnetism of the Franklin Diabases; Can. J. Earth 
Sei., v. 8, p. 455-467 (with W.F. Fahrig and E. Irving). 

The Development of the Precambrian shield in West 
Greenland, Labrador and Baffin Island; Symp. Volume, 
Am. Ass. Petrol. Geol., 2nd Int. Symp. on Arctic Geology 
(with D. Bridgewater, A. Escher, F.C. Taylor and B.F. 
Windley). 

Use of a field-data collecting-form on Operation Bylot, 
1968; Symp. Volume, Canada Centre for Geoscience Data 
(with E.W. Reinhardt). 

Paleomagnetism of the Et-Then Group and associated 
Mackenzie Diabase; Can. J. Earth Sc. (with E. Irving 
and J. Park). 

Archean and Proterozoic Geology of the District of 
Mackenzie; Int. Geol. Congr., 24th, Montreal, Field 
Excursion Guide Book A27 (with J.A. Fraser). 

Slave Structural Province; in, Variations in Tectonic 
Style in Canada, Geol. Ass. Can., Spec. Pap. No. 11 
(with J.B. Henderson). 

Metallogenic Relationships in the Abitibi Belt, Canada: 
A Madel for Arche an Metallogeny; Can. Mining Met. Bull., 
v. 64, no. 708, p. 48-57 (with R.W. Hutchinson and G.G. 
Suffel). 

Relationship of Mineralization to Stratigraphy in the 
Archean Rankin Inlet-Ennadai Belt as compared with 
Analogous "Greenstone" Belts of the Superior Province; 
Can. Mining J., v. 92, no. 4, p. 50-53, and v. 92, no. 5, 
p. 74. 

Metamorphism of Massive Sulphides at Manitouwadge, Ontario, 
Canada; Jap. Soc. Mining Geol., Spec. Issue 3, p. 235-240 
(with G.G. Suffel and R.W. Hutchinson). 

Analysis of Archean Volcanic Basins in the Canadian 
Shield Using the Exhalite Concept; (Abstract) Can. 
Mining Met. Bull., v. 64, no. 714, p. 20. 

Precambrian Volcauism of the Noranda-Kirkland Lake
Timmins, Michipicoten and Mamainse Point Areas, Quebec 
and Ontario; Int. Geol. Congr., 24th, Montreal, Field 
Excursion Guide Book A40, C40 (with A.M. Goodwin and 
R.N. Annells). 



Taylor, F .C. 
1971: 

in press: 

540025 

590019 

6o0002 

600004 

610037 

620004 

620012 

620288 

630009 

630025 

630032 

640005 

640010 

640011 

640036 

650008 
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A revision of Precambrian Structural Provinces in North
eastern Quebec and Northern Labrador; Can. J. Earth Sei., 
v. 8, p. 579-584. 

Nain Structural Province; in, Variations in Tectonic 
Style in Canada, Geol. Ass. Can., Spec. Pap. No. 11. 

ACTIVE PROJECTS DURING REPORT YEAR 

C.K. Bell 

G.D. Jackson 

w.w. Heywood 

J .c. McGlynn 

M.J. Frarey 

K.E. Eade 

W.R.A. Baragar 

K.E. Eade & 
W.F. Fahrig 

J.A. Donald son 

C.K. Bell 

G.D. Jackson 

w.w. Heywood 

L.P. Trèmblay 

H.H. Bostock 

M. J. Frarey 

J.C. McGlynn 

Milliken Lake area, Saskatchewan 

Roads to Resources Project 

Operation Black River 

Regional correlation - northwestern 
Can. Shield 

Huroni an rocks north of Lake Huron 

Kognak Ri ver are a, NWT 

Geochemical and petrologic study of 
Yellowknife volcanic rocks 

Element abundances of the Can. Shield 

Dubawnt Group sediments, NWT 

Geological investigations across the 
boundary between the Churchill and 
Superior tectonic provinces 

Opocopa map-area, Quebec-Labrador 

Operation Wager 

Yellowknife and Goulburn rocks in the 
Contwoyto Lake area, NWT 

!tchen Lake map-area 

Lake Panache and Collins Inlet areas, 
Ont. 

Stratigraphy, sedimentology and 
correlation of the Nonacho Group, 
NWT 



650009 

650044 

660005 

660006 

660007 

660009 

660011 

660013 

660015 

670002 

670005 

670006 

670057 

670569 

680012 

680030 

680057 

E.W. Reinhardt 

W.R.A. Baragar 

W.W. Heywood 

A. Davidson 

W.R.A. Baragar 

P.F. Hoffman 

R.H. Ridler 

F .c. Taylor 

F .M.G. Williams 

G.D. Jackson 

J.A. Fraser 

J.B. Henderson 

W.R.A. Baragar 

J.A. Donaldson 

J .c. McGlynn 

A.J. Baer 

J.A. Donaldson 
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Petrologic and structural study of 
the MacDonald fault system south of 
Great Slave Lake 

Volcanic studies in the Noranda region, 
0nt.-Que. 

Tavani map-area, Keewatin 

Granite studies in the Ennadai-Rankin 
Inlet region 

Studies of the Coppermine River volcanic 
rocks, NWT 

A sedimentological and stratigraphie 
study of the Great Slave and Et-Then 
Groups in the East Ann fold belt, 
Great Slave Lake 

The interrelation of the Archean 
volcanic stratigraphy and mineral 
deposits of the Kirkland Lake area 

Operation Torngat 

A structural metamorphic and petro
logic al study of the Naskaupi and 
older fold belts of the Grenville 
and Nain provinces 

Operation Bylot 

Nature of the Thelon Front, NWT 

Sedimentology of the Yellowknife 
Group, NWT 

Volcanic study in the Kaladar area, 
Ontario 

Clay minerals in Proterozoic sediments 

Paleomagnetic study of Proterozoic 
red beds in the Western Canadian 
Shield 

Geology of the Precambrian Shield in 
the Riviere Gatineau map-area 

Sedimentological study of the Hornby 
Group 



680074 

680076 

680085 

680092 

680096 

680115 

680130 

690010 

690024 

690025 

690028 

690034 

690058 

69oo61 

700010 

700015 

700052 

700095 

710008 

W.L. Davison 

W.L. Davison 

K.E. Eade 

W.W. Heywood 

W.R.A. Baragar 

R.N. Annells 

H.H. Bostock 

I.F. Ennanovics 

P.F. Hoffman 

J.A. Donaldson 

J.A. Fraser 

E.W. Reinhardt 

D. Hogarth 

G.D. Jackson 

A.J. Baer 

J.B. Henderson 

R.H. Ridler 

C.K. Bell 

L.P. Tremblay 
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Geology of the Seal Ri ver map-area, 
Man. 

Geology of Southern Indian Lake 

Structural and stratigraphie study of 
the Precambrian rocks of southwestern 
Keewatin, NWT 

Geology of Southampton Island 

Studies in the Seal Lake volcanic 
province 

Keweenawan volcanic succession, Sault 
Ste. Marie 

Operation Strait of Belle Isle 

Berens River-Deer Lake map-area, 
Man. & Ont. 

A stratigraphy, sedimentological and 
paleontologic al study of the Epworth 
Group, north-central District of 
Mackenzie 

Sedimentary geology of the Coppennine 
area 

Operations Coppermine and Bathurst 
Inlet 

Petrochemical study of selected 
Grenville granulites 

Geology of part of Gatineau Parle, 
Quebec 

Operation Penny Highlands 

Gatineau River (NTS 31) map-area 
1:1,000,000 Geological Atlas Program 

Yellowknife and Hearne Lake 

Volcanic study in the Ennadai Belt, 
Keewatin 

Mineral potential of Manitoba 

Clearwater River (NTS 74) map-area 
1:1,000,000 Geological Atlas Program 



710012 

710021 

710023 

710024 

710025 

710026 

710027 

710028 

710032 

710050 

710051 

710052 

710095 

w.c. Morgan 

R.H. Ridler 

A. Davidson 

A. Davidson 

I. F. Ennanovic s 

I • F. Ennanovic s 

J.A. Fraser 

J.A. Fraser 

M.J. Frarey 

J .C. McGlynn 

J .C. McGlynn 

J .C. McGlynn 

K.E. Eade 
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Study of the Ramah Group in Northern 
Labrador 

Metallogeny of iron-fonnation at 
southern margin of Abitibi Basin 

Granite studies in the Slave Province 

Maguse River (NTS 55) map-area 
1:1,000,000 Geological Atlas Program 

Precambrian Geology in Eastern 
Manitoba 

Ogoki River (NTS 52) map-area 
1:1,000,000 Geological Atlas Program 

Thelon Ri ver (NTS 66, 76) map-area 
1:1,000,000 Geological Atlas Program 

Great Bear River (NTS 86, 96) map-area 
1:1,000,000 Geological Atlas Program 

IGC Field Excursion A 35, Winnipeg
Montreal 

Lockhart River (NTS 75) map-area 
1:1,000,000 Geological Atlas Program 

Slave River (NTS 85) map-area 
1:1,000,000 Geological Atlas Program 

Mineral Potential Analysis, Bear
Slave Province 

Federal-Provincial Mineral Program, 
Timmins-Val d'Or region. 



- 148 -

RESOURCE GEOPHYSICS AND GEOCHEMISTRY DIVISION 

A. G. Darnley, Chief 

INTRODUCTION 

As from January 1, 1972, the Geochemistry Section of the for
mer EGG Division became a part of a renamed Resource Geophysics and 
Geochemistry Division, and Exploration Geophysics ceased to existas an 
entity. "Exploration Geophysics", and prior to 1967 "Geophysics" had 
had divisional status since 1955. This change reflects the general 
trend in applied science towards mission-oriented rather than discipline
oriented research and development. 

The expanded Division is thus responsible for research, devel
opment and innovation in the broad field of exploration technology. The 
Division uses quantitative techniques to measure and interpret the 
physical and chemical characteristics of rocks, and so provides an objective 
base for systematic geology. Physical and chemical techniques are com
plementary in their ability to provide quantitative information about 
rocks and minerals, and bath are increasingly dependent upon electronic 
instrumentation, digital recording of data, and computer analysis of 
results. No exploration for mineral or energy resources, or of the 
geological framework, at either reconnaissance or detailed scales can 
be considered complete until all parameters have been studied. These 
parameters can be determined by a variety of methods. As the number of 
methods multiplies it becomes increasingly important to establish the 
most cost-effective blend of techniques for different situations, to 
perform them in the most convenient and economical order, and to deter-
mine density of coverage according to the aim of the particular survey. 
This assembly of complementary methods is most readily achieved within a 
single operational organization with the minimum number of administrative 
fences. 

In summary, the purpose of the Resource Geophysics and Geochem
istry Division is to set standards for, and conduct systematic geophysical 
and geochemical surveys in Canada as an aid to bath direct resource 
appraisal, and mapping and understanding the geology of Canada. Thus the 
Division develops and tests new geophysical and geochemical methods 
relevant to regional mapping, resource identification and assessment; 
appraises existing methods; and devises new methods of interpreting and 
integrating data. 

The work of the Division can be considered to comprise three 
stages: research into new methods, and development of the most promising; 
experimental use and appraisal of the latter under carefully controlled 
conditions; formulation of specifications for routine use and application 
of the best of the new methods by industrial contractors, and the monitor
ing of contractors' performance, The results of bath the second and third 
stages must be continuously fed back into the first so that ideas on new 
and old methods can be continuously revised. 
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Insofar as scientists are trained or become specialized along 
disciplinary lines the organization of the division remains centered 
around discipline-based sections. Each Section Head has a dual role as 
an in-house (and frequently national and international) "consultant" in 
his own field and as a manager of a section working on a particular 
group of scientific problems. At the present time the work load placed 
upon Section Heads is generally excessive and in the long term this will 
be detrimental to the quality of service provided by the organization. 
It is no satisfaction to recognize that the same situation applies to 
many other professionals in similar positions across the Government. 
The volume of scientific and technical information in each specialized 
field increases at an accelerating rate each year. In order to keep 
abreast of this and be in a position to apply it a scientist requires 
more time each year. Yet the number of peripheral activities generated 
by the administrative machinery of government i s increasing at an equal 
rate, and the scientist is required by the priorities of the organiza
tion to give first attention to the administrative and consultative 
aspects of his work. This places an ever increasing burden upon the 
conscientious senior scientist who is torn between his interest in 
science, pressure for rapid scientific results, and ever present organ
ization demands. The increasing extent to which it is necessary for 
scientists to rely on out-of-official hours work to maintain scientific 
productivity is undesirable from many points of view. A solution to 
this problem will have to be found wi thin the next decade (and prefer
ably much sooner) or there will not be any scientific organizations 
worthy of the name capable of solving the predicted problems of the 
future. 

G. D. Hobson 

Personnel Notes 

- was seconded on February 1, 1972 to take charge 
of the Polar Continental Shelf Project. In his 
absence Dr. J. A. Hunter became acting head of 
the Seismic Section. 

B. K. Bhattacharyya - transferred to the Canada Centre for Remote 
Sensing on 22 November 1971. He was on sab
batical leave i n Brazil until 12 October 1971. 

M. T. Holroyd - who was in cha rge of the Theoretica l Geophys i cs 
Section during Dr. Bhatta charyya 's absence 
assumed full responsibility for the Sect i on from 
November 22, 1971. 

K. A. Richardson 

M. E. McAllis ter 

- joined the Remote Sensing Secti on 17 May and 
became Section Head 12 October 1971. Dr. 
Richardson was at the NASA Luna r Rece i v i ng 
Laboratory, Houston, Texas pr i or to j oini ng GSC. 

- joined the Div ision April 26, 1971 as a dra ftsman 
and assisted sta f f of t he Ele ctr i cal Me thods 
Section during mo s t of the yea r . 
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Attendance at Meetings 

CIMM Annual Meeting, Quebec City, April 1971. 

- NATO Advanced Study Institute: Methods of Prospecting 
for Uranium Minerals, London, England, September 1971. 
(Presented paper: Airborne gamma-ray survey tech
niques). 

SEG Annual Meeting, Houston, Texas, November 1971. 

First Canadian Symposium on Remote Sensing, Ottawa, 
February 1971. (Session chairman). 

Prospectors and Developers Annual Meeting, Toronto, 
March 1971. 

Attendance on Courses 

Grid Organization Development, Cornwall, December 1971. 

CONTRACT SURVEYS SECTION 

A. Larochelle 

This section is responsible for the planning and monitoring of 
conventional airborne geophysical surveys contracted out to industry to 
fulfill the needs and requirements of other Divisions of the Geological 
Survey in this respect and to provide a means of developing the national 
mineral inventory; the same services are also provided under special 
arrangements to other Canadian Government agencies. As a corollary, the 
section is also responsible for the storage and retrieval of survey 
recordings and for up-dating the geomagnetic anomaly map of Canada. 

Activities 

Within the scope of the Federal-Provincial Aeromagnetic program, 
two major surveys (Newfoundland and Central Baffin Island) were completed 
during the year among the eight that were active on April 1, 1971. No 
new contracts were let during the same period, but steps were taken to 
modify substantially the survey area of the Labrador-Southern Baffin 
Island contract; the Southern Baffin Island component of this contract 
was shelved in favour of equivalent survey areas in Melville peninsula 
and the Bear Province district respectively of the Northwest Territories. 
Initial steps were also made to launch a new contract in Northern Quebec, 
in conjunction with the Quebec Department of Natural Resources, and in 
relation with an aeromagnetic survey covering about 332,000 square miles. 
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The following table summarizes the yearly progress along the 
presently active projects within the scope of the Federal-Provincial 
Aeromagnetic program: 

Map sheets State of 
Survey Miles flown printed Complet ion % 

Area in 1971-72 in 1971-72 Flying Maps 

B. C. ( Geo terrex) 10,700 21 68 23 
B. C. (Lock.wood) 1,702 9 95 83 
Keewatin 75,898 132 43 22 
Labrador-Melville 61,800 72 24 9 
Northern Baffin 0 0 100 60 
Quebec 67,000 186 80 53 

The supervision of aeromagnetic survey contracts on behalf of 
the Canadian International Development Agency continued in connection 
with surveys in Cameroun, Niger, Upper Volta and Guyana. A contract is 
about to be prepared in relation to an aeromagnetic-radiometric survey 
covering 234,000 sq. km. in Ivory Coast. A feasibility study for an 
aeromagnetic survey in Mali was also carried out on behalf of CIDA. 

Completion of the aeromagnetic anomaly map of Canada second 
edition manuscript during the year will make it possible to have this 
synthesis of the Canadian aeromagnetic coverage presented at the Inter
national Geological Congress in August 1972. 

During the report year, progress was made along the trend to
ward digitization of conventional aeromagnetic survey data and auto
compilation. One survey monitored in Upper Volta on behalf of CIDA 
was successfully recorded on magnetic tape and is being compiled partly 
by computerized methods. New data inspection procedures are being design
ed in this respect and revision of data inspection procedures will even
tually be required to cope with these developments. Other endeavours 
along the same orientation included the automated compilation of data 
recorded in the original analog form and subsequently digitized. A 
three-day work shop on the subject was widely attended in April 1972 
by section staff as a means of familiarizing with these new techniques. 

A. Larochelle 

Attendance at Meetings 

attended the Prospectors and Developers meeting in 
Toronto in March, 1972. 

Changes in Personnel 

Coinciding with the transfer of the Rock Magnetism Section to 
Regional and Economie Geology Division, A. Larochelle was appointed head 
of the newly-formed Contract Surveys Section. 
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K. W. Anderson and W. Knappers have been added to the team of 
data inspectors. 

680073 

690066 

690068 

690070 

690071 

690072 

690073 

700020 

700023 

Active Projects 

Magnetic Anomaly Map of Canada 

Fed/Prov. - British Columbia "Geoterrex" 

Fed/Prov. - Keewatin & Mackenzie, N.W.T. 

Fed/Prov. - Central Baffin Island 

Fed/Prov. - Northern Baffin Island 

Fed/Prov. - Labrador, Melville & Coppermine 

Fed/Prov. - Quebec 

Fed/Prov. - Newfoundland 

Fed/Prov. - British Columbia "Lockwood" 

GEOCHEMISTRY SECTION 

E. M. Cameron 

In the early part of the summer R. J. Allan continued his 
program of sampling various surficial materials: snows, soils, glacial 
drift, stream and lake waters and muds, and vegetation at various places 
in northern Canada underlain by permafrost. The purpose of this work is 
to develop geochemical methods of mineral exploration for northern 
Canada, particularly the northern parts of the Canadian Shield. Detailed 
sampling was carried out in the Ni-rich Cape South - Wakeham Bay belt of 
northern Quebec, and around a Pb-Zn deposit on Little Cornwallis Island. 
Later in the summer, Allan, E. M. Cameron and C. C. Durham carried out a 
final feasibility study for the large scale geochemical reconnaissance 
survey of parts of the Bear and Slave geological provinces planned for 
1972. Lake water and sediment samples were collected from a large 
number of sites within these provinces, some of which are near to ore 
deposits. Major and trace element data on these samples were related 
to the chemistry of rock samples collected at the sites. The very 
encouraging results derived from this work were presented at meetings at 
Yellowknife and London, England during the early part of 1972. 

Q, Bristow continued work on the development of the quartz 
crystal mercury vapour detector. A brief field test over the mercury 
prospect at Clyde Forks, Ontario showed that the device is capable of 
detecting mercury in soil gases but that further refinement of the 
sampling technique is required. An account of the developmental work to 
date has been accepted for publication in the Journal of Geochemical Ex
ploration. An advanced flameless spectrophotometer for mercury analyses 
by the Hatch and Ott method is being developed which uses state of the 
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art solid state and optoelectronic technology. Silicon photodiodes and 
temperature regulated integrated circuits replace photomultiplier tubes 
and complex stab ilizing circuitry and the instrument includes an auto
matie digital readout of signal peak amplitude. The peak reading digi
tal voltmeter developed for this instrument will have other applications 
where peak signal levels are required, e. g. mass spectrometry and other 
atomic absorption analysis instruments. A long time constant circuit was 
developed for use in the continuous monitoring of radon levels. It 
enables minute to minute statistical variations due to instrumental noise 
to be suppressed and very small long term variations to be detected. A 
short article describing the circuit design has been accepted for publi
cation in McGraw Hill "Electronics". 

In addition to the work in the Bear and Slave areas noted above 
E. M. Cameron studied various aspects of the geochemistry of the Precam
brian. The highly anomalous content of Hg in shales of Aphebian age from 
the Shield (with a median content 20X that of Phanerozoic samples) was 
the subject of a paper with I. R. Jonasson. A discussion of the causes 
for the relative absence of carbonate sediments in the Archean was pre
pared with A. Baumann for presentation at the International Geochemical 
Congress, Moscow. Work also continued on the study of the distribution 
of ore elements in ore-bearing and barren volcanic sequences from the 
greenstone belts of the Shield. At the close of the fiscal year the 
analytical data became available for a joint study with I. F. Ermanovics 
of the chemistry of an area of Archean rocks east of Lake Winnipeg. The 
samples were collected in a pattern derived from an analysis of variance 
design. This study is aimed at outlining the most efficient sampling 
techniques for future geochemical surveys of Shield rocks. 

W. Dyck spent much of the summer travelling through the 
Labrador Sea and the Arctic Ocean on a D.O.T. icebreaker. Sediments and 
waters from coastal streams were sampled using the ship's helicopter. 
This work allowed an evaluation of our ability to sample the eastern 
coastline and the Arctic Islands on an opportunity basis using govern
ment ships operating in these areas. 

The data collected by Mr. Dyck during previous field seasons 
in the Beaverlodge area were further treated statistically. This has 
shown that lake water and sediment samples give essentially the same 
information in this region as stream samples. Because landings with 
helicopters may be made directly onto lakes, the cost of lake sampling 
is much lower than stream sampling. At the close of the year he was 
engaged in calibrating the new mass spectrometer for work on soil 
emanations from hidden ore deposits. 

Reconnaissance sampling of granitoid rocks in the southeastern 
Yukon and adjacent areas of the Northwest Territories was continued by 
R. G. Garrett and the field phase of th is program completed. A number 
of local areas of possible economic interest were located and published 
in the "Report of Field Activities". A scheme for the interpretation of 
base metal data has been developed, tested and the results published. 
The scheme uses a variety of mathematical and statistical tech~iques to 
allow for problems long recognized as limiting factors on the inter
pretation of base metal data in granitoid rocks. The filtering of data 
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through the proposed algorithm improves both the objectivity and the 
ease of interpretation in terms of the geological variability as indi
cated by the major and minor elements. 

In the early part of the year E. H. Hornbrook completed a 
study of the chemistry of lake waters in the Kaminak Lake district of 
the N.W.T. A paper describing the close relationship between Hg in 
lake waters and the underlying geology was published w_ith I. R. Jonasson. 
In the summer an orientation program for future geochemical studies was 
carried out in the E.G.M.A. area of Ontario and Quebec (Timmins-Val d'Or). 
The results of this program were applied to specifying a contract for 
geochemical work in the area carried out over the winter under the aegis 
of the Special Employment Plan of the Federal Winter Works Program. This 
program is now completed and the results will be placed on "Open File" in 
June 1972. During this work 2727 lake bottom samples were collected 
through the ice and an overburden drilling program was carried out on a 
number of the lakes. The resulting data are expected to be of interest 
to the mining community. However, the limitations imposed on operations 
by the "rules" of these special programs does limit the scientific 
returns. 

Mr. Hornbrook was invited to carry out a large geochemical 
survey program in Newfoundland on behalf of the Canada-Newfoundland 
Mineral Development Program, to be commenced in 1972. Much of the 
winter was spent preparing for this work. 

I. R. Jonasson continued routine sampling of soils, rocks, 
waters and stream and lake sediments from the Clyde Forks and Joe Lakes 
areas of Lanark County, Ontario, as part of his study of the geochemistry 
of mercury. Thus a considerable amount of background data has been 
accumulated on the migration of Hg which is of benefit to both geochem
ists and environmental scientists. Snow sampling and analysis was also 
continued in the area over the winter and the encouraging results for 
Hg and for a number of other elements present in the ores of the areas 
indicate that this snow sampling may be distinctly useful for geochem
ical exploration within Canada. 

In cooperation with scientists from the Department of the 
Environment, sulphide ores, heads, and tailings were gathered from 
operating mines in N.W. Quebec. A report was prepared for D.O.E. which 
has proved to be of considerable value to that department in the study 
of natural contamination and pollution problems within this region. The 
present status of a method for the routine analysis of Hg in geological 
materials devised in conjunction with J. J. Lynch is that it is applic
able to all such materials, including waters and vegetation, even at the 
low concentrations present in many of these samples. Laboràtory facil
ities for gas analysis by chromatrography and high resolution mass 
spectrometry were installed and tested. The first data from soil gas 
studies has proved to be most encouraging from the point of view of 
locating ore deposits by measuring gases derived from these bodies. 
Anomalies up to 20X background have been recorded. 

In relating the activities described above to the multidisci
plinary approach of the section noted in las t year I s .report, i t should 
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be pointed out that the work of Messrs. Bristow, Dyck and Jonasson is 
jointly aimed at developing methods of vapour sensing for mineral ex
ploration; that Messrs. Allan, Cameron and Durham are collaborating in 
a joint study of the geochemistry of rocks and surficial materials in 
the Bear-Slave provinces; and that the development of new, sensitive 
methods for the analysis of Hg has allowed all of our geochemists to 
work with Dr. Jonasson on the study of this geochemically interesting 
element. All of these geochemists continue to be very effectively 
supported by the analytical laooratories under the direction of J. J. 
Lynch and mathematical analysis run by J. D. Hobbs. In the accompany
ing report by Mr. Lynch it should be noted that there is a significant 
yearly increase in the number of analytical determinations achieved, 
with no increase in staff. One statistic which cannot be compiled is 
the high quality of these analyses. By careful work organization the 
backlog of samples is maintained atone or two months' work and "rush" 
determinations are usually completed in a few days. This excellent 
service is a comment on the skill and enthusiasm of these analysts and 
on the close contact they have with their customers. 

During the year the Geochemistry Section was unexpectedly re
located within the branch orgânization. If we are to believe the repu
tation of our new colleagues, this is akin to moving to Rockcliffe. 
The Section looks forward to the increased standard of living which will 
help it to maintain a significant contribution to keeping Canada at the 
forefront of the rapidly expanding science of geochemistry. We regret 
the perhaps inevitable lessening of contacts with our colleagues in 
Economie Geology, who had a subtle but definite influence on our work. 
Although in the new organization there will be a certain tendency for 
geochemist and geophysicst to stare at each other from different ends 
of a black box, we hope to maintain contact with the legion of expert 
geologists that is the most stimulating part of being a "Survey 
Geochemist". 

Attendance at Meetings 

R. J. Allen & C.I.M. Meeting, Quebec City, April, 1972. 
I. R. Jonasson ~ 

Q, Bristow Third International Geoscience Electronics Symposium, 
Washington, August 1971. 

Q. Bristow & 
I.. R. Jonasson 

E. M. Cameron 

E. M. Cameron 

W. Dyck 

.... 
Prospectors and Developers Meeting, Toronto, 
March 1972. 

International Geochemical Congress, Moscow, July 1971. 

N.W.T. Chamber of Mines Mineral Exploration Symposium, 
Yellowknife, February 1972. 

NATO Advanced Study Institute, London, England, 
September 1971. 



Q. Bristow & 
I. R. Jonasson -

E. M. Cameron & 
A. Baumann 

E. M. Cameron & 
R. J. Allan 

W. Dyck 

R. G. Garrett 
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Lectures, Talks Given 

Vapour sensing for mineral exploration. Presented 
at Prospectors & Developers Meeting, March 1972. 

Carbonate sedimentation during the Archean. At the 
International Geochemical Congress, Moscow. 

Some new approaches to geochemical exploration in 
the Canadian Shield, N.W.T. Chamber of Mines Sympos
ium, Yellowknife. 

Radon methods of prospecting in Canada. NATO/ASI, 
London, England. 

Talks on Geochemistry of Bedrock in the Yukon; 
Geostatistics; Geochemical Exploration in Canada. 
At Memorial University, the University of Toronto, 
and Queen's University. 

Membership on Committees 

Q. Bristow - Algonquin College Advisory Council on Electronic 
Technology. 

E, M, Cameron Editor-in-Chief, Journal of Geochemical Exploration 
(Elsevier). 

W. Dyck 

R. G, Garrett 

Vice-President, Association of Exploration Geochemists. 

Uranium Committee, G.S.C. 

Subcommittee on Computer Applications of N.A.C.R.G.S. 
Computer Applications Committee, Association of 
Exploration Geochemists. 
Chairman, G,S.C. Computer Facilities Cormnittee. 

E. H, Hornbrook - Subconnnittee on Canada-Newfoundland Mineral Develop
ment Program, 
Committee on General Instructions for Field Parties. 

I. R, Jonasson - Federal-Provincial Interdepartmental Committee on 
Mercury in the Environment. 
Advisory Committee, N.R.C. Ottawa River Program. 

Outside Publications 

Allan, R. J., Cameron, E. M. and Durham, C. C. 
Low density limnic geochemistry - a new technique for 
reconnaissance geochemical exploration within the 
Canadian Shield. Abs. 4th Int. Geochem. Symp., 
London, England. 
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Lake sediment: a medium for regional 
exploration of the Canadian Shield. 
Vol. 64, No. 715, pp. 43-59. 

geochemical 
C.I.M. Bull., 

Bristow, Q. and Jonasson, I.R. 
1972 Vapour sensing for mineral exploration; Can. Mining 

Jour., Vol. 93, No. 4, 47 (abstract). 

Boyle, R. W., Hornbrook, E. H. W., Allan, R. J., Dyck, W., and Smith, A.Y. 

Cameron, E.M. 

Dyck, W. 
1971 

Garrett, R. G. 

Garrett, R. G. 

Jonasson, I. R., 
1971 

Jonasson, I.R. 
1972 

Jonasson, I,R. 
1972 

Hydrogeochemical methods application in the Canadian 
Shield, C,I,M. Bull., Vol, 64, No. 715, pp. 60-71. 

Review of Geochemical Facies Analysis by Werner Ernst, 
Geochemica et Cosmochimica Acta, vol. 35, p. 984, 

A simple diffusion cell for the determination of ab
solute diffusion constants using radioactive tracers; 
Can. J. Chem, Vol, 49, No. 9, pp. 1575-1578. 

Molybdenum, tungsten and uranium in acid plutonic 
rocks as a guide to regional exploration, S.E. Yukon; 
Can, Min. Jour. Vol. 92, No. 4, pp. 37-40, 1971. 

Regional geochemical study of Cretaceous acidic rocks 
in the northern Canadian Cordillera as a tool for 
broad mineral reconnaissance; Abs, 4th Int. Geochem. 
Symp., London, England, 

and Boyle, R.W. 
Geochemistry of Mercury: Proc, Roy. Soc. Can. Special 
~-: "Mercury in Man I s Environment". Feb. 15-16, 
1971, Ottawa, pp. 6-22. 

and Boyle, R.W. 
Geochemistry of mercury and or1g1ns of natural con
tamination of the environment. C.I.M. Bull. 65, 
No. 717, pp. 32-39. 

and Boyle, R.W. 
Geochemistry of Mercury (Revised). Summary prepared 
for the Sub-Committee on Metals of the Associate 
Committee on Scientific Criteria for Environmental 
Quality, National Research Council of Canada. 
Ottawa, 1972, 20 pp. 

Jonasson, I.R. and Allan, R. J. 
Snow - a sampling medium in hydrogeochemical pros
pecting. Abs. 4th Int. Geochem. Symp. London, 
England. 
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Geochemistry Laboratories 

J. J. Lynch, Chief Analyst 

The productivity of the Sample Preparation, Trace Element and 
Direct Reading Laboratories is summarized in Tables 1, 2 and 3 respect
ively. The rather high sample carry-over in Tables 2 and 3 reflects in 
both cases large batches of samples which are almost completed but which 
have not been compiled on final report sheets. This will be completed 
quite early in the new fiscal year. 

In late September 1971, Dr. M. Timperley, a post doctorate 
fellow, joined the Section to carry out development work in the Direct 
Reading Laboratory. His initial task was to devise a trace element 
method using a D.C. Arc technique for application to the ARL model 29000 
Direct Reading Spectrometer. This method is required for rapid scan 
analysis of large numbers of lake sediments from the 1972 Bear-Slave 
operation. Preliminary studies on various combinations of buffers, 
electrode shape and arc conditions were carried out on an optical spectro
graph. Studies were also performed on the use of gas jets to lower back
ground levels. An arc chamber was designed by Dr. Timperley for attach
ment to the existing tape machine. This afforded quite a saving in money 
since a new arc stand will not have to be purthased for the Direct Read
ing Spectrometer. Interelement effects, interferences and background 
corrections were studied and computer programmes worked out for a 
variety of matrices, The core size of the instrument's on-line computer 
was increased to allow for these developments. Early in the new fiscal 
year final testing of the method will be done on the Direct Reading 
Spectrometer when all routine work is completed. 

Very little development work was carried out in the Trace 
Element Laboratory due to the rather large number of samples submitted 
and analysed during the past year. 

Table 1 

Samele_Preparation_Laboratory 

--~-~-~----------------------------------------------------------------
1970-71 1971-72 ---~-~-----------------------------------------------------------------

Samples carried over 0 0 
Samples received 3757 3250 
Samples completed 3757 3250 
Samples carried forward 0 0 
Sizing 225 767 
Crushing 4149 2544 
Grinding 4086 2534 
Ball Milling 3141 2650 
Superpanner 48 100 
Frantz 12 135 
Heavy Liquid 0 0 
Hand Picking 8 10 
-------------------------------------------------------------------
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Table 2 

Trace Element_Laboratorz 

1970-71 1971-72 - - - ---------------------------------------------------------
Samples carried over 
Samples received 
Samples completed 
Determinations 

120 
8073 
7512 

52560 
681 

681 
12828 
10669 
60658 

Samples carried forward 28~0 

Table 3 

Direct Reading Laboratorz 

1970-71 1971-72 ~~~---~----------------------------------------------------------------
Samples carried over 
Samples received 
Samples completed 
Determinations 

0 
3709 
3704 

30261 
5 

5 
6283 
5207 

35583 
1081 Samples carried forward 

-~--~------------------------------------------------------------------

580175 
670097 
680028 

690036 

690050 

690091 

700046 

700062 

Active Projects 

Analytical services and development in geochemistry. 
- Geochemical study of Economie Elements in Glacial Till. 

Development of radiochemical exploration methods using 
radon. 
Regional geochemical census of plutonic rocks in the 
eastern Yukon. 

- Microdeposits as a probabilistic indicator of ore poten
tial. 

- Mercury in soil gas applied to exploration for sulphide 
ores. 

- Development of regional geochemical exploration methods 
for permafrost areas. 
Feasibility pilot study of geochemical reconnaissance 
methods in the Ennadai-Rankin Belt. 

700087 ~ The development of portable instrumentation for the 
routine detection and measurement of elemental vapours 
such as mercury, arsenic and seleniurn both on the ground 
and in the air. 

710009 Feasibility study of geochemical sampling of streams 
reaching coast of Arctic Islands by helicopter from D.O.T. 
icebreaker. 

710079 ~ Geochemical and biogeochemical surveys in the Tinnnins
Val d'Or area. 

710099 ~ WW Lake bottom sediment sampling program for Timmins-
Val d 1Or region. 
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ELECTRICAL METHODS SECTION 

L. S. Collett 

The Electrical Methods Section conducts research in electro
magnetic, resistivity, induced polarization, telluric and magnetotelluric 
methods to test their usefulness as aids to geological mapping of sur
ficial and bedrock formations, faults and shear zones, and to facilitate 
exploration for and discovery of new ore deposits. Emphasis is directed 
toward assessment of airborne electromagnetic systems, improvement on 
present systems, and the development of new techniques to meet the 
objectives, Theoretical interpretation of electromagnetic data and scale 
modelling are part of the functions of the section. To assist in the 
interpretation and development of new techniques, an electrical rock 
property measurement program has been set up to determine the electrical 
characteristics of rocks, sulphides, permafrost, coal and overburden. 
The Section cooperates with the provinces, especially in the area of 
regional economic expansion programs, and with universities and industry 
by aiding and stimulating activity in application of electrical methods 
to exploration. 

Activities and Research Highlights 

Evaluation of various airborne electromagnetic systems con
tinued during the year. Progress has been made on interpreting the INPUT 
data for the Hawkesbury and Ottawa areas. A report on this work was pre
pared for presentation at the Annual Meeting of the CIM in April, 1972. 
For the Winkler and Pioneer areas, Manitoba, and the Drumheller area, 
Alberta, the profiles have been computer-plotted for publication. AFMAG 
data acquired from AMAX Exploration Inc. covering the Thompson Belt, 
Manitoba, and extending from Lake Winnipeg in the south to the Fox River 
basin to the northeast has been plotted in profile form on a scale of 
1:125,000, This work was clone by contract to Dataplotting Services Ltd. 

The AFMAG surveys have emphasized the need for a systematic 
investigation of the nature of natural electromagnetic fields. A three
component 8 Hz laboratory system has been designed and constructed during 
the year and is presently monitoring these fields at the Geomagnetic 
Labora tory at Blackburn. A mobile version is the next phase of the pro
ject and is presently under construction. The purpose of these ground 
observations will permit specifications to be ascertained for an airborne 
system. Using the Schumann resonance frequency of 8 Hz will permit air
borne surveys to be conducted at any time during the year. The Section 
is cooperating with the University of Toronto where a graduate student 
(A, Koziar) is working on the study of the electric and magnetic com
ponents of natural fields over the audio frequency range. 

The airborne resistivity electromagnetic system (ARES) has 
been conceived by the section. A year ago , scale model work using a 
laboratory prototype system showed that the idea was feasible. During 
the year, theoretical simulation over known geological cross sections 
has again proven that the system is feasible. With this confidence now 
established, it is intended to proceed with an experimental airborne 
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version this coming year and test fly the system over a known geological 
area. 

Ground work on phase measurements at 0.01 to 10 Hz in the in
duced polarization method of geophysical prospecting has been completed. 
These investigations formed the major part of a Ph.D. Thesis (W.J. Scott, 
McGill University) which was completed this year. The results of this 
work were presented in a paper at the annual meeting of the Society of 
Exploration Geophysicists, Houston, November 1971. As a result of this 
work, two geophysical companies (Huntec and McPhar) are considering the 
feasibility of manufacturing induced polarization equipment that is 
capable of phase measurements. 

Ground work using the VLF method (17.8 KHz) was carried out 
in the Caledonian Mountain area, New Brunswick, and over the Cobequid 
complex, Nova Scotia. The Geonics EM 16 and the Radiohm (Patent by 
Collett and Becker) equipment were used. The method shows great poten
tial as a useful technique to aid geological mapping in the field in a 
similar way that the magnetometer is used. Geonics Ltd. who has been 
licensed to manufacture the equipment, has produced their first prototype 
instrument thia year. A contract has been awarded to Barringer Research 
Ltd. to manufacture a ground E-Phase unit for measuring resistivity. It 
will be tested in the field during 1972. 

Excellent progress has been made in completing the measuring 
systems in the electE~cal ro8k property laboratory which covers the fre
quency range from 10 to 10 Hz. The facilities are now adequate to 
investigate most problems in the study of the electrical characteristics 
of rocks and associated problems at room temperature. Facilities are 
not completed yet for handling frozen materials . At the Symposium on 
Electrical Parameters of Rocks, Salt Lake City, March 15-17, 1972, this 
section was invited to present a paper. Two other research papers were 
also presented on non-linear phenomena and high permittivity, high loss 
effects in rocks. During the year, Dr. Katsube has been advising the 
setting up of a similar electrical measuring program at the Unive~sity 
of Utah. Also we have been asked by Dr. S. H. Ward to participate in a 
program to measure electrical properties of Apollo 14 and 15 lunar rocks. 
NASA has also advised us that we will be participating in measurements 
on Apollo 15, 16 and 17 lunar rocks. It is now very apparent that the 
GSC has an internationally recognized facility and expertize in the 
field of electrical rock measurements. 

During the year, L. S. Collett continued to actas EMR's tech
nical representative to the New Brunswick Department of Natural Resources 
and to the Department of Regional Economie Expansion for airborne geo
physical surveys in the province. A multi-sensor airborne survey (mag
netic, radioactivity and VLF-EM) was flown in the Caledonian Mountain area. 
This survey was monitored and supervised with the help of W. J. Scott. The 
high sensitivity magnetic method was selected for the Bathurst region and 
will be flown by GSC's Queenair system. Plans for geophysics in the ex
tended 3~year DREE program (1972-74) were considered for the mapping pro
jects in northern and southern New Brunswick. Mr. Collett was also asked 
to actas the geophysical technical advisor to the Federal-sponsored pro
grams in Nova Scotia and Quebec during the year. 
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Personnel Notes 

Dr . A. Becker - granted a third year leave of absence on September 
1, 1971 to teach exploration geophysics at the 
Departemente de Genie Geologique, Ecole Polytech
nique, Montreal. Dr. Becker was on staff from 
April 15 - August 15, 1971. 

Dr. T. J. Katsube - joined the staff of the Electrical Methods Section 
on May 1, 1971, and was put in charge of the elec
trical rock property measurement program (Project 
No. 630049). For two years previous to this, 
Dr. Katsube was a Postdoctorate Fellow from Waseda 
University, Tokyo, Japan. 

Dr. W. J. Scott joined the section on March 29, 1971, and completed 
his Ph.D. thesis during the year. 

Dr. A. K. Sinha transferred from Theoretical Geophysics Section to 
Electrical Methods Section in July, 1971. 

L. S. Collett 

A. V. Dyck 

Attendance at Meetings 

Geological Society of America, Rocky Mountain 
Section, 24th Annual Meeting, Calgary, Alberta, 
May 13-15, 1971, 
Provincial Ministers of Mines Conference, Halifax, 
N,S., Sept, 13-15, 1971. 
41st Annual International Meeting, Society of 
Exploration Geophysicists, Houston, Texas, 
Nov. 7-11, 1971. 
Symposium sponsored by McPhar Geophysics on 
"Electrical Geophysical Methods Applicable to 
Geothermal Sources", Los Angeles, California, 
February 14, 1972. 

~ Symposium on the Electrical Parameters of Rocks, 
University of Utah, Salt Lake City, Utah, 
March 15-17, 1972. 

Grid Management Course, Cornwall, Ontario, 
May 3-7, 1971. 
Computer Programming Course, EMR, Sept. 7-9, 1971. 
Geophysics Seminar, Ecole Polytechnique/McGill 
University, Montreal, March 31, 1972. 

C. Gauvreau attended training course on the use of the Incre
Data Digital Acquisition System, Incre-Data Corpor
ation, Albuquerque, New Mexico, July 12-14, 1971. 

Dr . T. J . Ka t sub e - Seminar on Dielectric Measurements at High Fre
quencies, Rutherford Research Products Co., Ruther
ford, New Jersey, April 19-23, 1971. 
Symposium on the Electrical Parameters of Rocks, 
University of Utah, Salt Lake City, Utah, 
March 15-17, 1972. 
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- 41st Annual International Meeting, Society of 
Exploration Geophysicists, Houston, Texas, 
November 7-11, 1971. 

- Geophysics Seminar, Ecole Polytechnique/McGill 
University, Nov, 5, 1971 and March 31, 1972. 

- Prospectors and Developers Association, Toronto 
March 5-8, 1972. 

Papers, Lectures and Talks 

- addressed Physics Seminar, Dept. of Physics, 
Carleton University, April 5, 1971 on "Physics in 
Applied Earth Sciences". 

- addressed Appalachian Group, GSC, April 13, 1971, 
on 11The Use of AFMAG". 
member of panel on "Application of Geophysics to 
Quaternary Research", Geological Society of 
America, Rocky Mountain Section, Calgary, Alberta, 
May 14, 1971; presented paper on "Airborne Geo
physical Methods for Mapping Quaternary Sediments". 

- progress report on "Assessment of Airborne EM 
systems", Mines Ministers Conference, Halifax, N.S. 
Sept. 13~15, 1971. 
gave series of three lectures on electrical methods 
to Department of Geophysics, University of Western 
Ontario, London, Ontario, January 17-21, 1972. 

- gave talk on "The Use of AFMAG for the Detection 
of Geothermal Sources" at one-day seminar on 
"Electrical Geophysical Methods Applicable to 
Geothermal Exploration", Los Angeles, California, 
February 14, 1972, sponsored by McPhar Geophysics 
Ltd. 

- presented invited paper at Symposium on The Elec
trical Parameters of Rocks, University of Utah, 
Salt Lake City, Utah, March 15, 1972 entitled 
"Electrical J:>arameters of Rocks in Developing 
Geophysical Techniques" (with co-author T.J.Katsube). 

- gave paper on "Surficial Conductivity Mapping with 
the Airborne INPUT System" at Geophysics Seminar 
Ecole Polytechnique/McGill University, Montreal, 
March 31, 1972. 

- Addressed geophysics seminar at University of Utah, 
Salt Lake City, Utah, June 1, 1971, on "The Measure
ment of Electrical Parameters of Terrestrial and 
Lunar Rocks". 

- presented two papers at Symposium on the Electrical 
Parameters of Rocks, University of Utah, Salt Lake 
City, Utah, March 17, 1972, entitled 
1) Measuring techniques for rocks with high permit

tivity and high loss (with co-author L.S.Collett) 
2) Electrical non-linear phenomena in rocks (with 

co-author L. S. Collett). 
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- gave paper on "Phase Measurements in IP" at 
Exploration Geophysics Division Seminar, May 3, 1971. 

- gave paper on "Induced Polarization Field Phase 
Measurements" at Geophysics Seminar, Ecole Poly
technique/McGill University, Montreal, Nov. 5, 1971. 

- presented paper at 41st Annual International meeting, 
Society of Exploration Geophysicists, Houston, 
Texas, November 9, 1971. 

- gave paper on "Drilling of EM anomalies caused by 
Overburden"at Geophysics Seminar, Ecole Polytech
nique/McGill University, Montreal, March 31, 1972. 

Special Projects 

- Critically reviewed paper for Geoexploration. 
- Co-investigator, Apollo 14 and 15 lunar samples 

(Dr. S. H. Ward, University of Utah, Salt Lake 
City, Utah, is Principal Investigator). 

- critically reviewed three papers during the year: 
1) CIM Bull. 2) Canadian Journal of Earth Sciences 
and 3) Geochimica et Cosmochimica Acta (NASA). 

- advisor to project for (IRAP) lndustrial Research 
Assistance Program (NRC). 

- advisor to project for (PAIT) Program for the 
Advancement of lndustrial Technology (Dept. of 
Industry, Trade & Commerce). 

- Principal Investigator (Pl), Apollo 15, 16 and 17 
lunar samples. 

- Co~investigator, Apollo 14 and 15 (Dr. S. H. Ward, 
University of Utah is Principal Investigator). 

- DREE Projects with the Provinces of New Brunswick 
Nova Scotia and Quebec (#700091) - estimate of 
time spent on these projects is 2 man-months 
(L. S. Collett) and 3 man-months (W. J. Scott -
N.B. only). 

- Co-investigator, Apollo 14 and 15 lunar samples 
(Dr. S. H. Ward, University of Utah, is Principal 
Investigator). 

- Co-investigator, Apollo 15, 16 and 17 lunar 
samples (L. S. Collett is Prin~ipal Investigator). 

- critically reviewed paper for Geoexploration. 

Membership on Committees 

- Member, Classification Evaluation Committee 
(Technical Category). 

- Member, Associate Committee on Geodesy and Geo
physics, National Research Council. 

- Member and Chairman, Subcommittee on Exploration 
Geophysics, Associate Committee on Geodesy and 
Geophysics, National Research Council. 
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- Member, Committee for cooperation with Government 
Agencies, Society of Exploration Geophysicists. 

- Member, Advisory Committee on Devco Mineral 
Assessment Program, Nova Scotia. 

- Member, Working Group 9n Computer based storage, 
retrieval and compilation of geologic field data 
(Project 710098). 

Outside Publications 

Collett, L. S. Exploration Geophysics: Can. Geoph. Bull., v. 24, 
Deo. 1971. 

Collett, L. S. GSC testing aerial EM methods: Northern Miner, v. 57, 
no. 36, p. 67, Nov. 25, 1971. 

Katsube, T. J. and Collett, L. S. 

630049 

660043 

660494 

670040 

670041 

670062 

670564 

680089 

680123 

700091 

Electrical properties of Apollo 11 and Apollo 12 
lunar samples: Proc. of the Second Lunar Science 
Conference, v. 3, pp. 2367-2379, M.I.T. Press, 1971. 

Active Projects r>uring 1971-72 

Electrical rock properties 

Airborne INPUT surveys 

Magnetotelluric investigations 

Geophysical investigations 

VLF mapping 

DC resistivity - Ontario 

Time domain EM theory 

Airborne resistivity electromagnetic system 

AFMAG surveys 
(ARES) 

Regional economic expansion program -
airborne geophysics - New Brunswick. 
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MAGNETIC METHODS SECTION 

P. J. Hood 

This section is responsible for developing new magnetic 
instrumentation and survey techniques, conducting and interpreting 
special aeromagnetic surveys over land and sea; and demonstrating the 
usefulness of magnetic survey data in geological mapping. 

Activities 

P.J. Hood with M. E. Bower continued the cooperative ocean 
aeromagnetic project with the National Aeronautical Establishment of the 
National Research Council. Although it was planned, no field work was 
actually carried out during 1971 due to non-availability of aircraft 
time. The office work carried out during the year centered on the com
pilation of the Labrador Sea and Baffin Bay results for a paper present
ed at the 15th General Assembly of the International Union of Geodesy 
and Geophysics. 

In the central part of the Labrador Sea, the inferred pos
ition of the axis of the dormant Labrador Sea ridge, coincides with a 
central U-shaped anomaly. There is a marked symmetry about this central 
u~shaped anomaly on a number of profiles and this is reasonably good 
evidence that sea-floor spreading has in fact occurred in the Labrador 
Sea, and that it terminated at a time when the earth's magnetic field 
was reversed. Consideration of the pattern formed 
leads to the conclusion that a triple spreading junction has existed 
south of Cape Farewell at the southern tip of Greenland at approximately 
56°N 44°W. Thus sea-floor spreading would have taken place in three 
directions about the triple junction which makes the magnetic anomaly 
pattern difficult to unravel in that area. The locus of the dormant 
Labrador Sea ridge can be traced around the southern tip of Greenland 
using the other aeromagnetic profiles obtained in the North Atlantic 
Ocean and appears to join with the dormant ridge earlier postulated which 
f0rmed part of the double~ridge system generated in the North Atlantic 
during the late Mesozoic and early Tertiary period. 

Work is also continuing on the computerized data acquisition 
and navigation system for the NAE North Star aircraft. Flight-testing 
will begin shortly. The original plan was to use two computers linked 
together, but this was found to create more problems than it solved. 
Therefore the program has been reorganized to use one computer only, an 
Interdata Madel 4 with expanded command set and 48 K bytes of memory. 
The data acquisition part of the program reads all the peripheral devices, 
puts the data into the form required, and sends it to the magnetic tape 
via a selector channel. It also provided digital display on a type
writer and storage scope, analog display on two tracks of chart, and 
operating status on the computer panel lights. The navigation program 
work.s concurrently with the data acquisition program by means of a two
level, real-time operating system. Initial experiments with the Omega 
V,L.F. navigation system showed that (1) the Omegp alone is not suf
ficiently r eliable with the present station configuration, and (2) that 
the published skywave tables are not adequate. The Omega is therefore 
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'rate-aided' with doppler, drift and heading, read twice a second through 
a synchro-digital converter. An Omega ground station is used to obtain 
skywave corrections (differential Omega); these may be transmitted to the 
aircraft every 10 minutes if necessary. The Omega receivers have a cycle 
time of 10 seconds and a built-in time delay of 60-70 seconds, therefore 
the doppler, drift and heading are used to update the position every half 
second. Every 10 seconds the Omega position and the 60 second old doppler 
position are used to compute a most probabl~ position. Data from all 
sources is checked for validity, and the system will operate on doppler 
only or Omega only. The current operating status is ,always displayed on 
the panel lights, and the operator may initiate certain changes via the 
keyboard while the program is running. The most probable position is 
displayed for the navigator every 10 seconds, and he can get the current 
position at any time by pushing a button. 

A workshop on the development of the Ontario-Quebec gold-mining 
community regions through the mineral-based industries which was sponsored 
by EMR was held in Ottawa from May 20-21, 1971. P.J. Hood presented a 
paper on the pertinent exploration techniques which could be applied in 
the region. He stressed the need to develop an airborne electromagnetic 
system in Canada that has a much greater depth of penetration than the 
present generation of AEM equipment, say to depths of 2000 feet or more 
{or use in such well-prospected areas. Development of such a deep-pene
tration AEM system is well within the present capability of the electronic 
state~of~the~art although it may require some special techniques which 
have notas yet been utilized such as the super conductivity property of 
metals at low temperatures. 

P. J. Hood is the editor for the proceedings of the Earth 
Science Symposium on Offshore Eastern Canada which was held in Ottawa in 
february 1971. All manuscripts received were critically read and re
turned to their authors for minor revision by December 31, 1971. The 
authors have been rather slow in returning their revised manuscripts 
and some are still outstanding. An additional contribution was received 
on April 7, 1972. However the manuscripts are now being fed to the GIP 
division ~or final processing. About 250 requests for the proceedings 
have been received to date, including a number of requests from overseas . 
r. J. Hood also reviewed one paper for the Canadian Journal of Earth 
Sciences during the report year. 

r. J. Hood is a convenor for Section 9 (Exploration Geophysics) 
for the 24th International Geological Congress to be held in Montreal 
durtng August 1972. Forty papers will be presented in Section 9 which 
will last for four days (Aug. 22-25th inclusive) during the Congress. 
The papers have been divided into the following five major tapies: 

Geology of the Earth from Satel lite Observations. 

Geological Mapping by Aerogeophysical Methods. 

Exploration for Base Metal Deposits. 

Petroleum Geophysics. 

Those papers of more general interest, but mostly dealing with gravity and 
magnetic techniques, have been placed in the following general category: 



- 168 -

General Papers 

All of the foregoing papers are illustrated by field results or case 
histories of mines actually discovered by geophysical techniques, 
and are concerned with exploration in a variety of terranes throughout 
the world, some of which contribute to the difficulty of discovery of 
mineral deposits. The papers comprising Exploration for Base Metal 
Deposits describe exploration for either massive or disseminated base 
metal deposits by the latest electromagnetic or induced polarization 
techniques. In the reviewing and editing of the abstracts and 14 manu
scripts to be published, the convenors, P. J. Hood and E. H. S. Gaucher 
of SOQUEM were assisted by G. D. Hobson, K. A. Richardson and V. R. 
Slaney. Eight manuscripts were also rejected by the foregoing persans. 

On behalf of the Canadian International Development Agency, 
P. J. Hood has acted as the Technical Inspecter for a 75,000 line mile 
aeromagnetic survey of Guyana which is being flown for the Geological 
Survey of Guyana. Terra Surveys Ltd. of Ottawa were the successful 
bidders for the contract, and they commenced their field operation from 
Temehri Airport near Georgetown early in October 1971. After some 
initial difficulties with the magnetic compensation of the Learstar air
craft used for the survey (due mostly to a rotating magnetic tail wheel), 
good production was achieved and the survey was completed in record time 
on February 27th, 1972. P. J. Hood made two inspections during the 
aeromagnetic survey field operation to Guyana, the first for the start 
of the survey with E. Ready, lasted from October 18-29, 1971, and the 
second for the end of the survey operation, lasted from February 14-28, 
1972. W. Knappers took part in the second inspection travelling down to 
Guyana a week ahead of time to go through the recorded data and check 
that the plotted flight paths indicated that the contract specifications 
were being adhered to. He has continued the checking of the aeromagnetic 
map compilation process being carried out by Terra Surveys in Ottawa. 

At the request of the Department of Industry, Trade and Commerce 
(ITC), P. J. H ood took part in a Mining Program Market Survey to South 
America which lasted from March 4~22, 1972. The four team members visited 
four countries, namely Brazil, Peru, Bolivia and Columbia, in that order. 
It was apparent that there is much scope for Canadian exploration expertise 
and equipment in that relatively unexplored continent. P. J. Hood also 
acted as advisor to the Electrical and Electronics Branch of ITC in revis
ing the specifications for magnetometers on the NATO Export Control List. 
One visit was made to the Pentagon in Washington on November 8, 1971 to 
discuss with the relevant U.S. officials the resolution of the Canadian 
and U.S. proposals to amend the item on the Export Central List. No 
agreement was achieved, 

The annual mineral exploration review was prepared by P.J. Hood 
and published in the February 1972 issue of the Canadian Mining Journal. 
Tabulations of commercially-available ground electromagnetic equipment were 
compiled. These articles are essentially a service to industry and summar
ize for them what new equipment, techniques, etc. are available for mineral 
exploration, and the extent to which the various methods are being utilized 
throughout the world. Reprints of these articles are much sought after by 
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industry and such agencies as CIDA and the UN to keep their personnel 
up-to-date, These articles help to maintain Canada's prestige and 
leadership in the mineral exploration field throughout the world. 

L. J. Kornik continued his regional compilation and inter
pretation of aeromagnetic data of central Canada. Three sunnner field 
programs of collecting oriented drill-core samples and in situ magnetic 
susceptibility readings have been compiled and prepared for publication 
on regional correlations. No field work was carried out during the 
report year but it is anticipated that the coverage will be extended 
into the Churchill-Slave boundary area in the future. A paper was pub
lished on the magnetic subdivision of Precambrian rocks in Manitoba in 
the Geological Association of Canada's Special Paper No. 9. 

P. H. McGrath continued the development of the multi-model 
computer interpretation program. A paper describing the method has 
been submitted to SEG for publication in the journal Geophysics. Also 
a new method for the interpretation of magnetic anomalies produced by 
dipping contacts has been developed and a manuscript is being prepared. 
The method appears to be a useful tool for interpreting magnetic anomal
ies caused by intrusive contacts and fault planes which are so counnon in 
Precambrian Shield areas. Application of the multi-model technique to 
the interpretation of the magnetic anomalies in the southwestern Gulf of 
St. Lawrence region indicates that the depths of the causative bodies 
lies in a range of 8~10 km. This is considerably deeper than depths 
obtained by the seismic method for the pre-Carboniferous basement in 
this area. Hence it appears that the anomalous magnetic field in this 
part of the Gulf may be caused by Grenville-age rocks underlying the 
pre~Carboniferous basement rocks. 

During the report year various modifications to the electronic 
circuitry of the high resolution aeromagnetic survey system installed in 
the GSC Beechcraft BBO aircraft were carried out by P. Sawatzky. Much of 
the digital data-acquisition system has been improved,rebuilt, and also 
new features added. For example, the dot code on the edge of the film 
has been replaced with numerals. This will facilitate the flight path 
recovery process. The doppler navigation system is being improved, and 
the readout will be recorded to an accuracy of± 60.8 ft. along track, 
and to an accuracy of± 6.08 ft. across track. This navigation data 
combined with heading, terrain clearance and true velocity information 
should make it possible to reconstruct the flight path from the informa
tion stored on the magnetic tape. 

During the 1971 field season three survey areas were flown with 
the GSC high resolution magnetometer survey system which is installed in 
a Queenair BBO aircraft. The areas were chosen in consul~ation with the 
appropriate provincial mines departments, and these experimen~al surveys 
were carried out in order to evaluate the contribution that high resolu
tion aeromagnetic surveys may make to detailed geological mapping programs, 
such as the provincial mines departments carry out in Precambrian Shield 
areas. Two of the survey areas were located north of Val d'Or, Quebec, 
which was the base of operations. The line miles flown in Quebec were 
approximately 10,000 including tie lines and reflights. The third area 
was located east of Lake Nipigon in the Geraldton-Jellicoe area of we5tern 
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Ontario. The number of line miles flown in Ontario was approximately 
10,000, including tie lines and reflights. The base of operations for 
this survey was Jellicoe. In order to make the survey film available 
for the purpose of flight path recovery as soon as possible after the 
aircraft had returned from a survey flight, a continuous strip film 
processor was operated at each base of operation. This film processing 
capability enabled the flight path recovery to be performed in the 
field making it possible to keep a running check on the accuracy with 
which the survey lines were flown, and refly lines where the flight 
specifications were not acceptable. Another new survey innovation 
during the past season was the setting up of a mobile computer facility 
in the field which enabled the digitally-recorded magnetic tapes to be 
checked immediately after each flight. Any flaws in the digital data 
acquisition system were thus displayed, making it possible to correct 
any malfunctions at the earliest opportunity rather than wait until the 
tapes had been checked in Ottawa, during which time the malfunctions 
could remain undetected throughout several survey flights. 

The resultant high resolution maps will be issued in the form 
of total intensity maps at the smallest contour interval warranted for 
the accuracy of the data, and at the same scale as the published prov
incial geological map. It is well-known, however, that there is geo
logically-significant information contained in aeromagnetic survey data, 
often referred to as the 'fine structure', which does not appear on the 
standard total intensity maps because the contour interval used (10 
gannnas) in compiling the map is too coarse. For instance, many diabase 
dykes usually those having a tholeiitic composition have no expression 
on the 10-gamma maps because they are too narrow and/or their effective 
magnetic susceptibility is not sufficiently high for them to produce a 
10-gannna anomaly at the survey altitude of 1000 feet. Further studies 
will be made to investigate the best method for the presentation of the 
'fine structure' which will no doubt be some form of filtered map, 
The character and amplitude of the 'fine structure' is diagnostic of 
the inhomogeneity of the magnetization vectors of a given geological 
formation. Thus magnetization inhomogeneity may be considered to be a 
characteristic physical parameter i.e. one which geophysicists can util
ize to distinguish one geological unit from another. It will be influenced 
by such factors as the inhomogeneity of the titanomagnetite distribution 
in the formation, the stability of the natural remanent magnetization 
and the metamorphic history of the geological formation. 

S. Washkurak is continuing his search for a stable free radical 
suitable for use as the parametric fluid in Overhauser magnetometers. 
Scintrex Ltd, of Toronto have rebuilt the detector assembly and increased 
the proton sample size to improve the sensitivity of the airborne Over
hauser mangetometer they are building to 0.1 gammas. In cooperation with 
the NRC Chemistry Section through Dr. D. Pashovich and Dr. A. Reddoch, 
a lternate free radical samples are being evaluated at the EMR magnetic 
site at Bla ckburn to determine suitability for the Overhauser magnetometer. 
Of the several compounds tested only spiro cyclo hexyl di methyl oxazolid 
imyloxyl retained its desirable parametric properties over a two week time 
period. The search and evaluation of other compounds of longer stability 
i s cont i nuing. 
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In cooperation with L. J. Kornik the GSC Skyvan aircraft was 
evaluated as a platform for magnetic surveys using the Scintrex MAP-1 
proton free-precession magnetometer. From magnetic gradient tests it 
was determined that a fixed inboard detector installation was possible 
above the rear door of the aircraft. Flight tests showed that the 
magnetic noise swath was within ± 5 gammas. An inboard vertical gradi
ometer was also flight tested by S, Washkurak and L. J. Kornik with a 
detector separation of 5 feet. When flown at 400 feet above Precambrian 
terrain, repeatable magnetic anomalies up to a maximum of 40 gammas 
difference were detected. 

The Model 5 Interdata mini computer has been electrically 
interfaced with the high resolution Dicomed digital cathode ray tube 
(CRT) display and a nine-track magnetic tape unit. Software computer 
programs have been written and debugged to display synthetic magnetic 
dipole anomalies at various depths on the Dicomed digital CRT display. 
A 35 mm Minolta Graphie camera mount has been fixed to the display to 
photograph the CRT image. Programs are being prepared to generate 
bandpass, band stop, and wedge filters. A coherent optical bench is 
being assembled to process the synthetic magnetic anomaly image and com
pare the results to digital computer methods. 

Personnel Changes 

W. Olson joined the section 29th November, 1971. 

M. E. Bower 

P.J. Hood 

P. H. McGrath 

Attendance at Meetings 
and Training Courses 

- Omega Symposium, Institute of Navigation, Washington, 
D.C., November 9-11, 1971. 

- Workshop on the development of gold-mining community 
regions through the mineral-based industries, Ottawa, 
May 20-21, 1971. Presented paper entitled Pertinent 
Exploration Techniques. 

- 15th General Assembly, International Union of Geodesy 
and Geophysics, Moscow, July 30-August 14, 1971. 
Presented paper with M. E. Bower entitled Aeromagnetic 
Reconnaissance of the North Atlantic Ocean, Labrador 
Sea and Baffin Bay (Paper 59-45). 

- First Canadian Remote Sensing Symposium, Ottawa, 
February 7-9, 1972. 

- 73rd Annual General Meeting, Canadian Institute of 
Mining and Metallurgy, Quebec City, April 25-28, 1971. 
Presented paper with P.J. Hood entitled The Airborne 
Magnetometer, the Digital Computer and Geological 
Mapping. 
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- Fundamentals of Supervision, No. 8 Temporary Bldg., 
Ottawa, November 1-5, 1971. 
First Canadian Remote Sensing Symposium, Ottawa, 
February 7-9, 1972. 

- First Canadian Remote Sensing Symposium, Ottawa, 
February 7-9, 1972. 

Membership on Committees 

- Chairman, Subcommittee on Exploration Geophysics, 
NRC Associate Committee on Geodesy and Geophysics 
(appointed April 1, 1972). 

- Member, NRC Associate Committee on Geodesy and 
Geophysics. 

- Member, National Organizing Committee, 24th Inter
national Geological Congress, Montreal, 1972. 

- Co-convenor, Section 9 (Exploration Geophysics) 
24th International Geological Congress, Montreal, 
1972. 

- Member, Working Group 7 (Geomagnetic Anomalies), 
Commission 3, International Association of Geomagnet
ism and Aeronomy. 

Outside Publications 

Geophysical applications of high resolution magneto
meters, Springer-Verlag, Berlin, Encyclopedia of 
Physics, Vol. 49, no. 3, pp. 422-460, 1971. 

Mineral exploration: trends and developments in 1971. 
Can. Min. J., Vol, 93, no. 2, pp. 175-199, 214, 1972. 

Hood, p, and Bower, M.E. 
Aeromagnetic reconnaissance of the North Atlantic Ocean, 
Labrador Sea and Baffin Bay, (Abstract). Paper S9-45, 
International Union of Geodesy and Geophysics, XVth 
General Assembly, Moscow, July 30-August 14, 1971. 

Hood, P. J. and McGrath, P. 
The airborne magnetometer, the digital computer and 
geological mapping, (Abstract). 73rd Annual General 
Meeting, CIMM, Quebec City, April 25-28, 1971. 

Kornik, L. J. Magnetic subdivision of Precambrian rocks in Mani toba . 
Geol, Assoc. Can., Special Paper no. 9, pp. 51-60, 1971. 



590258 

630404 

650007 

660042 

680081 

680082 

680120 

680121 

690035 

690041 

700089 

700090 
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Sea magnetometer survey compilation 

Magnetic gradient techniques 

Ocean aeromagnetics 

Regional aeromagnetic-geologic correlation 

Queen Air high resolution aeromagnetics 

Annual review - exploration techniques 

Aeromagnetic interpretation - Central B.C. 

Aeromagnetic interpretation - Appalachia 

Overhauser magnetometer development 

Earth Science Symposium on Offshore Eastern 
Canada 

Portable weather satellite receiving unit 

Holographie enhancement of geophysical data. 

REMOTE SENSING METHODS 

K. A. Richardson 

This Section is responsible for the development and evalu
ation of techniques for airborne measurement and delineation of surface 
geological composition and structure. Methods under active investiga
tion are gamma-ray spectrometry and visual imagery (multispectral photo
graphy) with subordinate effort going into infrared imagery and atmos
pheric gas analysis (mercury, iodine). Ground and laboratory investiga
tions have been made to complement the airborne measurements. 

With effect from April 1, 1972 the name of the Section 
Will be changed to Radiation Methods as this more accurately defines the 
principle work of the unit. 

Activities 

A detailed gamma-ray spectrometer survey with 1/4 mile 
line spacing was flown in May and June over a 950 square mile area north 
of Mt. Laurier, Quebec. 

A survey comprising 6280 line miles of gannna-ray spectro
meter data was flown in the Yellowknife area, N.W.T. in July and August 
1971. This survey covered NTS map Sheets 851 and 85J, and part of 75L 
at 2.5 km line spacing. 
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Cross-country reconnaissance gamma-ray spectrometer pro
files, totalling 9600 line miles, were flown from Ottawa to Yellowknife 
and return, from Yellowknife to Coppermine, from Yellowknife to White
horse, Dawson and Watson Lake and from Ottawa to Goose Bay, Labrador. 

Experimental colour photography was carried out in the 
Yellowknife area, within NTS Map Sheets 85 I and 85 J, by V. R. Slaney. 
Approximately 2300 line miles were flown at 3-mîle spacing and 7500 ft. 
above ground level, to give 70 percent coverage of the 7300 square
mile area. 

Ground gamma-ray spectrometer investigations of airborne 
radioactivity anomalies were made by B, W. Charbonneau in the areas of 
Bancroft and Elliot Lake. Gamma-ray measurements were also taken in the 
Clyde Forks, Ontario, area as part of a composite investigation to 
evaluate the area as a potential geophysical test strip. 

Twenty-four profiles and seven contour maps from the 1969 
Eldorado survey and forty-nine profiles and seven contour maps from the 
1970 Elliot Lake survey, prepared by R. L. Grasty using automatic com
puter plotting and contouring techniques were released on Open File. 

Development work has been carried on to provide an im
proved Doppler navigation system for the Skyvan, and to incorporate 
magnetometer and solar infrared sensors into the Skyvan system for use 
in conjunction with the gamma-ray spectrometer. 

Approximately 500 samples were analyzed for thorium, 
uranium and potassium using and laboratory gamma-ray spectrometer. 

K. A. Richardson 

Miss D. Bishop 

K. A. Richardson 

R. L. Grasty 

Personnel Changes 

joined the Section in May 1971 and became Section 
Head 12 October 1971. 

joined the Section (in a casual position) 12 October 
1971, replacing Mrs. E. Richardson who left GSC in 
September 1971. 

Attendance at Meetings 

First Canadian Symposium on Remote Sensing Ottawa, 
February 1972 
Prospectors and Developers Association Convention 
Toronto, March 1972. 
1972 Northwest Territories Exploration Symposium, 
Yellowknife, February 1972. 

First Canadian Symposium on Remote Sensing, Ottawa, 
February 1972. 
Prospectors and Developers Association Convention, 
Toronto, March 1972. 



V. R. Slaney 

Gr as ty , R. L . 
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- First Canadian Symposium on Remote Sensing, Ottawa, 
February 19 72. 

-"The measurement of snow water equivalent using 
natural gamma radiation". First Canadian 
Symposium on Remote Sensing. 

Richardson,K. A. "Airborne gamma-ray spectrometry surveys in the 
Territories". 1972 Northwest Territories 
Exploration Symposium. 

Slaney, V. R. 

V. R, Slaney 

- "Getting better photography for geologists". 
First Canadian Symposium on Remote Sensing, 
also given at the Department of Earth Sciences, 
Queens University. 

- a talk on "Multispectral Photography" was presented 
at meeting of the C.I.M. in Quebec City, and the 
Ottawa Branch of the Spectrographie Society of 
Canada. 

Membership on Committees 

- Member, Technical Subcommittee on I.C.A.S. 
- Member, Data handling working group of I.C.R.S.R.A.S. 
- Coordinator for remote airborne techniques, 

International Hydrological Decade. 
- Technical Consultant, C.I.D.A. 

Outside Papers 

A. G. Darnley & R. L. Grasty - Mapping from the air by gamma-ray spectro
metry, C.I.M, Special Volume No. 11, Geochemical 
Exploration, pp. 485-500, 1971. 

630031 

670050 

670052 

670053 

670054 

680095 

700057 

Active Projects 

Multispectral Photography 

Airborne gamma spectrometry 

Gamma-ray support 

Radioisotope Methods 

Infrared Scanning 

A Grenville Front Magnetic Anomaly 

Airborne Geochemistry 
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SEISMIC METHODS SECTION 

J. A. Hunter, Acting Head 

The principal effort of the Section during the second 
half of 1971/72 has been directed towards preparing for and connnencing 
work upon the Sverdrup Basin Project. This is by far the most ambitious 
project that the Section has conducted, and substantial logistical dif
ficulties have had to be overcome in order to commence this project on 
schedule in March 1971. Although seconded to Polar Shelf from February 1 
G. D. Hobson has retained management responsibility for this project. 

Six oil companies are contributing 75% of the costs. 
The project represents a new development in industry-government cooper
ation and could set a pattern for future big earth science projects. 

During the summer of 1971 the Section maintained its 
usual output of shallow seismic data to aid Terrain Sciences, ISPG and 
Inland Waters Branch projects. Considerable data was obtained by field 
parties under Dr. Hunter in the area of the new Montreal airport. Dur
ing the winter as part of the Special Employment Program, Dr. P. G. 
Killeen of the University of Western Ontario supervised a large hammer 
seismic project in the Timms-Val d'Or EGMA area. 

Personnel notes 

Mrs. Ann McKinnon - was taken on staff as an ESS 2 (casual) 2 May 1971 
to assist in computing and data reduction. 

Dr. J. A. Hunter - was awarded his Ph.D. degree by the University of 
Western Ontario in September 1971. 

G. D. Hobson 

A. Overton 

Attendance at Meetings 

- IAGLR, Toronto, April 1971 
- Canadian Exploration Frontiers, Banff, Sept. 1971. 
- SEG Annual Meeting, Houston, Texas November 1971. 

- GAC Annual Meeting, Sudbury, May 1971. 

Outside Publications 
submitted for publication 

Hobson, G. D. A seismic investigation, Peyto Glacier, Banff 
National Park & Woolsey Glacier, Mount Revelstoke 
National Park. Journal of Glaciology. 

Hobson, G. D. & Lewis, M. Geological reconnaissance of Georgian Bay - a 
preliminary statement. 15th Conf. on Great Lakes 
Research, Madison, Wis., April 1972. 



Overton, A, 

Overton, A. 
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A feasibility study of seismic methods in mapping 
strata of the Quirke Lake Syncline, Presented at 
GAS-MAC meeting, May 13, 1971, to be published by 
GAC, 

Crustal seismic measurements over the Appalachian front 
from shots in Labrador and Quebec. Can. Journal of 
Earth Sciences. 

THEORETICAL GEOPHYSICS & DATA PROCESSING SECTION 

M. T. Holroyd 

This Section is responsible for the development and appli
cation of automatic methods for the compilation, correction, editing and 
mapping of bulk, digitally recorded aerogeophysical data. 

Activities 

During 1971-72, alternative approaches to the problems of 
levelling and contouring bulk digital aerogeophysical data underwent 
comparative investigation. A new, completely automatic, levelling system 
was developed, and improvements made in the automatic contouring system, 
Work began on a generalized system of FORTRAN subroutines(to be used as 
a high level language on the "building block 11 principal) to allow easy 
usage of drafting and plotting routines d2veloped by the Section. These 
developments were implimented by application to the Timmins and Tathlina 
Lake high resolution aeromagnetic surveys and to the surveys flown by 
the Magnetic Methods Section in Jellicoe, Ontario, Val d'Or Quebec, and 
Nova Scotia, 

Personnel Notes 

In October 1971, Dr. Bhattacharyya left the Section to 
begin work with the Canada Centre for Remote Sensing, taking with him 
the more theoretical aspects of his work, hence the changing of the 
name of the Section from "Theoretical Geophysics and Data Processing" 
to "Digital Compilation" with effect from April 1, 1972. 

~ttendance at Meetings 

M. T. Holroyd - Prospectors and Developers Conference, March 1971, 
Toronto. 
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Membership on Committees 

M. T. Holroyd Divisional representative to the Branch Computer 
Facilities Committee. 

680140 

680141 

Active Projects 

High resolution aeromagnetic data 

Pattern recognition 

SPECIAL PROJECTS 

R. W. Boyle 

R. W. Boyle continued the compilation of the geo
chemistry of gold and its deposits. In continuation of this, field 
work was done in Eastern Ontario, Blind River, and Timmins, Ontario. 

R. W. Boyle 

Boyle, R. W. 
In press 

Membership on Committees 

International Association on the Genesis of Ore 
Deposits, I.U.G.S. (Treasurer) 

Technical Committee, Section 10 (Geochemistry) of 
the Twenty-fourth I.G.C., Montreal, 1972 (Convenor) 

Outside Publications 

Theoretical geochemistry, in McGraw Hill Encyl. 
Sei. and Technol. 

Boyle, R. W. and Jonasson, I.E. 
In press Geochemistry of mercury; Roy. S~c. Can., Symposium 

on Mercury in Man's Environment, Ottawa, Feb. 1971. 

570022 

580144 

650438 

710078 

Active Projects 

Geochemical study of mineral deposits in the 
Bathurst-Newcastle area, N.B. 

Lead and sulphur isotope geology 

Geochemistry of gold deposits 

Hydrogeochemical survey of water wells and 
other water sources in the Timmins-Val d'or 
a rea. 
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TERRAIN SCIENCES DIVISION 

J,G . Fyles, Chief 

B.G. Craig, Assistant Chief 

INTRODUCTION 

The Terrain Sciences Division (formerly the Division of 
Quaternary Research and Geomorphology) carries out those aspects 
of the Departmental Earth Science Program that relate to the 
objectives of the Geological Survey. Activities directed toward 
the attainment of these objectives comprise geological, geomorphic, 
geotechnical and related investigations of earth and rock materials 
and associated dynamic processes. 

The principal objective of the Division is to provide a 
standard or primary surficial geology-geomorphology coverage of 
maps and reports at a consistent standard of 1:250,000 to show the 
distribution of unconsolidated earth materials, their composition 
and physical properties and their spatial arrangements as to 
formations, structures and landforms. In order to provide the 
necessary reference back-up to ensure consistent terminology, 
description and correlation and information on specific parameters 
of the surficial deposits specialized studies on stratigraphy, 
geochronology and paleoecology, uplift sequence and pattern, 
physical and chemical properties of materials, and the development 
of techniques and methods are carried out. Related to this 
objective additional investigations are carried out at a smaller 
scale to provide preliminary reconnaissance information in selected 
areas, chiefly in the Arctic, where regional information is needed 
in advance of the standard coverage, or at a larger scale to 
provide greater detail in selected local areas. 

A second major objective is directed toward the provision 
of use-hazard information on surface and near-surface earth and 
rock materials in order to characterize their geological and 
geotechnical properties, and to the determination of the dynamics 
and stability relations of the terrain as is pertinent to the 
various uses of it by man in relation to hazards or pollution . 
Investigations in support of the attainment of this objective 
include (1) environmental geology and area projects to provide 
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information on (a) the surficial geology of specific areas or (b) 
the distribution of materials in a specific geologic environment; 
(2) performance, properties and process projects to provide 
information on (a) the physical and chemical properties of earth 
and rock materials that are pertinent to their varied uses, (b) 
the stability relations of earth and rock materials, (c) sedimenta
tion and erosion, (d) slope stability or movement, and (e) perma
frost or ground ice; and (3) land capability projects to (a) 
investigate case histories of terrain performance or terrain failures 
following various types of land use or resource development, (b) 
predict or assess natural hazards as well as those resulting from 
the impact of man's activities, and (c) to prepare land capability 
or performance inventories for selected areas. In addition to 
their direct input into the Earth Sciences Program many of these 
activities contribute as well to the Mineral and Energy Resources 
Program. 

At the end of the year the staff included 2 Research 
Managers, 34 Research Scientists and Physical Scientists, 2 term 
Physical Scientiste, 7 technical staff, 4 administrative support 
staff and 19 man years of casual support plus an additional 11 man 
years from the Departmental Mackenzie Valley supplementary. In 
addition, 5 professors of geology and geography and one Postdoctorate 
Fellow were involved in projects of the Division and about 50 
students were employed during the field season. Twenty-seven 
members of the staff were involved in field projects to which were 
added the projects of two professors and 2 graduate students on 
Ph.D. programs. The scientific research capability of the Division 
was further increased by hiring 3 scientists on contract. In 
November the Division became involved in three projects of the 
federal government Special Employment Plan which are described under 
the Engineering Geology and Geodynamics Section. Although the plan 
continued until May 31st and figures are not available for the end 
of March the total manpower and dollar usage amounted to 1,104 man 
years and $1,250,248. 

For administrative purposes the Division comprises (1) 
Divisional Headquarters including Scientific Services Unit, 
Administration and Finance, and Special Projects Unit, (2) Regional 
and Stratigraphie Projects Section, (3) Engineering Geology and 
Geodynamics Section, and (4) Paleontology and Geôchronology Section. 
The research functions and program of the various sections are 
described below. Many projects of the Division, however, are 
involved in aspects of programs of more than one section. 

In addition to the staff of the Division located in Ottawa, 
at the end of the year four scientists and one technician were based 
at the Institute of Sedimentary and Petroleum Geology in Calgary 
and one staff scientist and a Postdoctorate Fellow were based at 
Canada Centre for Inland Waters in Burlington. 
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Activities 

The Quaternary Discussion Group ~as chaired by R,J. Fulton 
prior to, and B.C. McDonald following the field season, As well 
as talks by various scientists of the Division on their projects 
the following papers by outside speakers were given. 

Dr. A.V. Jopling, Department of Geography, University of Toronto -
Principles and techniques used in the interpretation of paleo
flow regimes. 

Dr. Z. Nypl, Stavebni Geologie N.P., Prague, Czechoslovakia -
Investigation techniques of Stavebni Geologie N.P. 

Dr. G. 0strem, Norwegian Water Resources and Electricity Board -
Sediment transport in glacier streams and deposition in glacial 
lakes. 

A group of scientists of the Division, R.J. Fulton, N.R. 
Gadd, E.P. Henderson, B.C. McDonald, R.L. Monroe, W.W. Shilts, 
R.G. Skinner, and A.M. Stalker, and J.B. Henderson of R.E.G. 
Division participated in a field trip to the Oak Ridges Moraine 
near Markham, Ontario in September led by Peter Duckworth, a Ph.D. 
student in the Department of Geography, University of Toronto to 
examine and discuss exceptional sedimentary structtn."es exposed in 
grave! pits in the area. 
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REPORTS ON SECTIONS 

DIVISIONAL HEADQUARTERS 

In addition to the Division Chief, Secretary and Assistant 
Division Chief, Divisional Headquarters includes an Administration 
and Finance Unit comprising Administrative Officer, stenographer 
and clerical support, and a Scientific Services Unit that provides 
editorial and cartographie, mathematical, photogrammetric and 
related services to scientists of the Division. The Special 
Projects Unit comprises two Research Sci~ntists engaged in projects 
that are part of the program of the Regional and Stratigraphie 
Projects Section. Projects undertaken by scientists in Divisional 
Headquarters are listed with those of the appropriate Section. 

Personnel Notes 

T.A. De-Vreeze: became a member of the continuing staff 
of the Division in Marchas Divisional Scientific Editor, having 
served in this capacity as a term employee since August, 1970. 

G.V. Minning: was transferred to the Calgary office in 
order to participate in the divisional program in the Mackenzie 
Valley Transportation Corridor. 

J.S. Scott: was appointed Acting Division Chief in mid
February for a 3-month period to allow J.G. Fyles to devote all the 
time required as Departmental Co-ordinator of the Environmental
Social Program, Northern Pipelines. 

K. Shimizu: served as interpreter at the request of the 
Department of the Secretary of State at meetings with members of 
the Japanese Economie Mission and with the Japanese delegation for 
Discussions on Pollution Problems in June. 

Attendance at Courses 

M.J.J. Bik: attended the Public Service of Canada 
French Language Course. 

L.S. Morency: attended the Public Service of Canada 
French Language Course. 
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Attendance at Meetings, Talks 

B.G. Craig: attended the 24th Annual Meeting of the 
Rocky Mountain Section of the Geological Soèiety of America, and 
a meeting on the Origin and Distribution of Beaufort Sea Permafrost, 
sponsored by the Arctic Petroleum Operators Association, bath in 
Calgary in May, and the Canadian Northern Pipeline Conference in 
Ottawa in February. 

J.G. Fyles~ attended the Permafrost Active Layer 
Seminar, sponsored by the Permafrost Subcommittee of the N.R.C. 
Associate Committee on Geotechnical Research in Vancouver and gave 
a talk entitled "Extent of glaciation in the Arctic Coastal Plain" 
at a meeting on the Origin and Distribution of Beaufort Sea 
Permafrost in Calgary, bath in May, and the Canadian Northern 
Pipeline Conference in Ottawa in February. 

G.V. Minning: attended the 24th Annual Meeting of the 
Rocky Mountain Section of the Geological Society of America in 
Calgary in May. 

G. Mizerovsky: attended the First Canadian Remote 
Sensing Symposium in Ottawa in February. 

V.K. Prest: attended the Eastern Friends of the Pleistocene 
Field Conference at Lake George, New York in May and the Symposium 
on Environmental Change in the Maritimes at Dalhousie University, 
Halifax, in October. 

B.G. Craig 

T.A. De-Vreeze-

J.G. Fyles 

Membership on Committees, etc. 

Subcommittee for Pleistocene Shorelines of the 
Americas, International Shoreline Connnission, 
INQUA. 

Branch representative and Vice-President, E.M.R. 
Recreation Association. 

Departmental Committee on Recent Crustal Movements 
and Seismic Regionalization 
Subcommittee of Quaternary Geology, National 
Advisory Committee on Geological Research 
Associate Committee on Geotechnical Research, 
National Research Council 

1 Il R h" Editorial board of journa, Quaternary esearc 
Member of the National Organizing Committee, and 
Co-Convenor of Section XII, International 
Geological Congress 
Departmental Co-ordinating Committee on Environmental 
Matters 
Departmental Co-ordinator, Environmental-Social 
Program, Northern Pipelines. 



L.A. Jackson 

V.K. Prest 

K. Shimizu 

Bik, M.J.J. 
1972: 

K. Shimizu 
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Alternate Chairman, Administrative Support 
Classification and Evaluation Committee 
Member, Administrative Support Appraisal 
Connnittee. 

Departmental representative on Task Force on 
Conservation. 

Member, Branch Computer Facilities Connnittee. 

Outside Papers 

Pleistocene glacial and periglacial landforms on Mt. 
Giluwe and Mt. Hagen, western and southern highlands 
districts, Territory of Papua and New Guinea; Z. 
Geomorph. N.F., bd. 16, heft. 1, pp. 1-15. 

680132 

Active Projects 

Application of mathematics to 
Quaternary research and geomorphology. 
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REGIONAL AND STRATIGRAPHIC PROJECTS SECTION 

B.G. Craig (Acting Head) 

The scientific activities of this Section are largely 
directed toward a long term program aimed at providing a Canada
wide inventory of the unconsolidated deposits and landforms and 
establishing their stratigraphie sequence and environmental 
history. Mapping project• are undertaken at various scales, 
chosen on the basis of the present state of knowledge and the 
potential use to forestry, agriculture, engineering construction 
and to the mineral industry, including petroleum. 

Currently the greatest emphasis is being placed on 
mapping of the surficial deposits in The Mackenzie Valley Transportation 
Corridor at a scale of 1:125,000. Of approximately 40 map-areas to 
be done field work had been completed for 26 by the end of the 1971 
field season. The results are being placed on Open File in order to 
make them available as quickly as possible. Similar airborne 
reconnaissance mapping projects were carried out in southern 
Labrador and northern Manitoba, and on Melville Island. Inventory 
mapping projects were carried out in some parts of southern Canada, 
at 1:250,000 scale, but due to greater accessibility in settled 
areas in greater detail than in the north. In addition, specific 
studies were carried out to provide the stratigraphic,paleontologic 
and geochronologic background required for a proper understanding 
of the Quaternary geology. A modest program of offshore studies 
of surficial materials was also undertaken in the Great Lakes, 
Okanagan Lake, the Beaufort Sea, and Hudson Bay. 

Field work was undertaken during the year in all the 
provinces, the Yukon Territory and the Northwest Territories by 
15 scientists of the Division, two professors and 3 graduate students. 

Personnel Notes 

R.J. Fulton: carried out the administrative functions of 
Head of the Regional and Stratigraphie Projects Section for much of 
the year. 

R.G. Skinner: received his Ph.D. from the University of 
Washington. 
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Attendance at Courses 

R.J. Fulton: Public Service Conmission French Language 
Training and PERT Fundamentals Workshop. 

O.L. Hughes: Conversational French, University of 
Calgary. 

R.G. Skinner: A.G.I. short course, The Estuarine 
Environment. 

Attendance at Meetings, Talks 

D.M. Barnett: attended the Second Guelph Symposium on 
Geomorphology at the University of Guelph in May. 

R.J. Fulton: attended the 24th Annual Meeting of the 
Rocky Mountain Section of the Geological Society of America in 
Calgary in May, gave a seminar entitled "Glaciation in south
central British Columbia" and a public lecture "History of the 
physical environment of southern British Columbia over the past 
50,000 years" at Cariboo College in Kamloops in January, and 
attended the First Canadian Remote Sensing Symposium in Ottawa 
in February. 

N.R. Gadd: attended the Eastern Friends of the Pleistocene 
Field Conference at Lake George, New York in May, and gave a 
lecture on local glacial geology to the Mineral Exploration Class 
of the Ontario Department of Mines and a talk entitled "Pre-history 
of the Ottawa Valley" at the annual meeting of the Ottawa Valley 
Historical Society in Pembroke, both in January. 

D.R. Grant: attended the Symposium on Environmental 
Change in the Marimtimes in Halifax in October at which he gave a 
paper entitled "Sea level changes during the last 5,000 years" 
and assisted with a field excursion. 

E.P. Henderson: attended the Eastern Friends of the 
Pleistocene Field Conference at Lake George, New York in May. 

D.A. Hodgson: attended the Canadian Northern Pipeline 
Research Conference in Ottawa in February. 

O.L. Hughes: attended the Permafrost Active Layer Seminar 
and a meeting of the Subcommittee on Pipeline and Land Use Technology, 
both sponsored by the Permafrost Subcommittee of the N.R.C. Associate 
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Committee on Geotechnical Research in Vancouver in May, and a 
meeting on the Origin and Distribution of Beaufort Sea Permafrost, 
sponsored by the Arctic Petroleum Operators Association in Calgary 
in May, at which he chaired a session. He gave a talk "Surficial 
geology and land classification, Mackenzie Valley Transportation 
Corridor" at the Canadian Northern Pipeline Research Conference in 
Ottawa in February. 

R.W. Klassen: attended the First Canadian Remote Sensing 
Symposium in Ottawa in February. 

C.F.M. Lewis: attended the Second Guelph Symposium at 
the University of Guelph in May and the Seventh Annual Meeting of 
the Northeastern Section of the Geological Society of America in 
Buffalo in March, and was co-author of a paper "Texture of the 
surficial sediments of Lake Ontario", with R.L. Thomas and A.L.W. 
Kemp of the Limnogeology Section, Canada Centre for Inland Waters, 
that was presented at the meeting. 

V.N. Rampton: attended the Canadian Northern Pipeline 
Research Conference in Ottawa in February. 

D.A. St-Onge: gave a paper entitled "Etude géoscientifique 
de la region nord de Montréal" at the annual meeting of the Association 
Canadienne Française pour l'avancement des Sciences" in Sherbrooke in 
October, and a lecture and held a seminar on the principles of 
geomorphological maps to the Department of Geography, Queen's 
University in November. In addition he gave a talk on the geoscientific 
study of the Ste-Scholastique area to the Department of Geography, 
Queen's University, the annual meeting of the Canadian Institute of 
Surveyors in Quebec in February, the University of Quebec in Montreal 
and in Trois-Rivières and the Department of Geology, University of 
Montreal in March. 

J.M. Shearer: gave a talk on the "Sequence of events 
and environments that have led up to the present sea bed conditions 
under which offshore permafrost occurs" at the A.P.O.A. meeting on 
the Origin and Distribution of Beaufort Sea Permafrost in Calgary 
in May. 

R.G. Skinner: attended the Eastern Friends of the 
Pleistocene Field Conference at Lake_ George, New York in May, the 
Annual Meeting of the Geological Society of America in Washington 
in November, and the Annual Meeting of the Prospectors and Developers 
Association in Toronto in March. 

A.M. Stalker: attended the Midwest Friends of the 
Pleistocene Field Conference in St. Joseph, Missouri in May. 



O.L. Hughes 

C.F.M. Lewis 

N.W. Rutter 

D.A. St-Onge 

A.M. Stalker 

French, H.M. 
1971: 

Klassen, R.W. 
1971: 

Lewis, C.F.M. 
1971: 

Rampton, V.N. 
1971: 

Rutter, N.W. 
1971: 
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Membership on Committees, etc. 

- Member, Permafrost Subcommittee, Associate Committee 
on Geotechnical Research, National Research Council. 

- Departmental East Coast Offshore Task Force. 

- G.S.C. Library Committee, Calgary. 

- President, L'Association des Géographes de l'Amerique 
Française 

- Corresponding Member, Commission on Periglacial 
Studies, International Geographical Union 
Corresponding Member, Subcommission on Geomorphological 
Mapping, International Geographical Union 

- Member, Committee on Geomorphology, Pan American 
Institute of Geography and History 
Geological sciences representative of the Ottawa 
Geotechnical Group. 

- Branch representative, Interdepartmental Committee 
on Salvage Archeology. 

Outside Papers 

Slope asymmetry of the Beaufort Plain, northwest Banks 
Island, N.W.T., Canada; Can. J. Earth Sei., v. 8, 
no. 7, p. 717-731. 

Nature, thickness and subsurface stratigraphy of the 
drift in southwestern Manitoba; Geel. Assoc. Can., Sp. 
Paper No. 9, p. 253-261. 

Seismic profiling and geology of the Toronto waterfront 
area of Lake Ontario; Proc. 14th Conf. on Great Lakes 
Res., Int. Assn. Gt. Lakes Res., p. 303-354. 

Late Quaternary vegetational and climatic history of the 
Snag-Klutlan area, southwestern Yukon Territory, Canada; 
Bull. Geel. Soc. Am., v. 82, no. 4, p. 959-978. 

Alpine glacial features, central Peruvian Andean Mountains; 
Revue "Photo Interpretation", no. 3, Editions Technip, 
Paris. 
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St-Onge, D,A., and Lengellé, J. 
1971: Wounds of Beauty; Can. Geograph. J., v, 83, no. 2, 

p. 60-63. 

St-Onge, D.A. 
1972: La stratigraphie du Quaternaire des environs de 

Fort-Assiniboine, Alberta, Canada; Rev. de 
Geograph. de Montréal, v. 26, no. 2, p. 153-163. 

Shearer, J,M., MacNab, R.F., Pelletier, B.R., and Smith, T.B. 
1971: Submarine pingos in the Beaufort Sea; Science, 

v. 174, p. 816-818. 

Souchez, R.A. 
1971: 

Thomas, R.L., 
1972: 

Ice-cored moraines in southwestern Ellesmere Island, 
N.W.T., Canada; J. Glacial., v. 10, no. 59, 
p. 245-254. 

Kemp, A.W,, and Lewis, C.F.M. 
Distribution, composition and characteristics of 
the surficial sediments of Lake Ontario; J. 
Sediment. Petrol., v. 42, no. 1, p. 68-84. 

Tovell, W., 
1972: 

McAndrews, J., Lewis, C.F.M., Anderson, T.W., and Hobson, G.D. 

D.M. Barnett 

M.J.J. Bik 

W, Blake, Jr. 

Geological reconnaissance of Georgian Bay, a 
preliminary statement; 15th Conf. on Great Lakes 
Res., Abstr. in Program. 

680040 

710041 

680097 

680098 

620010 

670031 

Active Proj ects 

Proglacial geomorphology, Generator 
Lake, Baffin Island. 

Surficial geology and geomorphology 
of Melville Island. 

Geomorphology, Cypress Hills and 
adjoining parts of southern Alberta. 

Surficial deposits and geomorphology, 
Central Research Forest. 

Quaternary reconnaissance, north
eastern District of Mackenzie. 

Quaternary reconnaissance, southern 
Ellesmere Island. 



B.G. Craig 710083 

M.M. Fenton 700053 

R.J. Fulton 630019 

650020 

680032 

690043 

700033 

720004 

J.G. Fyles 640004 

710055 

N.R. Gadd 560019 

670037 

700075 

710081 

D.R . Grant 690065 

700056 

720028 
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Surficial geology, Sept-Iles
Cap Chat, 

Quaternary geology, Winnipeg 
(east-half). 

Quaternary geology, Vernon map
area w½. 

Quaternary geology, Columbia 
River project reservoir. 

Quaternary reconnaissance, north
west District of Mackenzie. 

Quaternary geology inventory, 
southern Labrador. 

Quaternary geology of the southern 
Canadian Cordillera, I.G.C. field 
excursion A 02, C 02. 

Co-operative terrain mapping, 
south-central British Columbia. 

Quaternary reconnaissance, western 
Arctic Islands. 

Glaciation and emergence, Archer 
Fiord. 

Quaternary geology, Ottawa map
area. 

Quaternary geology, southwest New 
Brunswick. 

Quaternary geology and geomorphology 
in southern Quebec - I.G.C. field 
excursion A 44, C 44. 

Distribution of marine depos i ts, 
Ottawa-St. Lawrence Basin. 

Quaterna ry geol ogy St. Anthony -
Blanc Sabl on , Newfoundland. 

Surficial geology, s outhern Cape 
Breton I sland . 

Canada-Newfoundland mineral development 
program, project 6: geochemical-glacial 
geological survey (glacial geology phase). 



J.A. Heginbottom 

E.P. Henderson 

D.A. Hodgson 

O.L. Hughes 

R.W. Klassen 

C. F.M. Lewis 

W.H. Mathews 

G.V. Minning 

V.K. Prest 

680129 

680062 

700093 

680044 

600008 

680031 

710020 

610029 

640029 

660033 

710092 

650037 

680055 

710090 

710085 

690055 

510022 

530030 

680004 

680094 
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Quaternary geology, Taseko Lakes. 

Quaternary geology, Kingston N½. 

Pleistocene geology, Lake Ontario 
Basin. 

Quaternary reconnaissance, northeastern 
Baffin Island. 

Project Klondike, Quaternary geology 
and geomorphology phase. 

Quaternary stratigraphy of Old Crow 
Basin and Porcupine River Valley. 

Surficial geology and land classification, 
Mackenzie Valley Transportation Corridor. 

Riding Mountain, Saskatchewan and 
Manitoba. 

Quaternary geology, Duck Mountain 
Manitoba-Saskachewan. 

Quaternary geology and geomorphology 
of the Assiniboine River Valley and 
its tributaries. 

Quaternary geology inventory, lower 
Nelson River Basin. 

Postglacial uplift of Huron Basin. 

Quaternary geology, Great Lakes. 

Surficial geology and geomorphology, 
Hudson Bay. 

Glacial geology, northeastern 
British Columbia. 

Quaternary geology, Arnprior. 

Quaternary geology, Montreal Island. 

Geology of Prince Edward Island. 

Quaternary paleogeographic map of 
Canada. 

Quaternary map, Stephenville. 



V.K. Prest 

V.N. Rampton 

N.W. Rutter 

D.A. St-Onge 

J.M. Shearer 

W.W. Shilts 

R.G. Skinner 

A.M. Stalker 

700077 

700081 

650131 

690047 

710002 

660031 

670061 

690048 

690049 

710047 

660032 

700036 

700092 

660035 

690045 

710080 

520024 

640027 

650027 
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Quaternary geology, geomorphology 
and hydrogeology of the Maritime 
Provinces - I.G.C. field excursion 
A 61, C 61. 

Geology of proposed Kouchibouguac 
National Park site, New Brunswick. 

Quaternary geology, Snag-Kluane Lake. 

Quaternary geology, Beaufort-Mackenzie. 

Environmental geology of northern 
settlements, Mackenzie Valley -
western Arctic (Tuktoyaktuk). 

Quaternary geology of Peace River 
reservoir area. 

Quaternary geology, Bow River Valley. 

Soils in glaciated and unglaciated 
terrain. 

Quaternary geology, Pine Pass-Jasper. 

Surficial geology and land classification, 
Mackenzie Valley Transportation Corridor 
(southern part). 

Quaternary geology and geomorphology 
of Whitecourt area, Alberta. 

International Geographical Union, 1972 
Field Symposium, Commission of 
Geomorphological Survey and Mapping. 

Surficial geology and geomorphology, 
Mackenzie Bay-Continental Shelf. 

Quaternary geology, Sherbrooke. 

Glacial-interglacial stratigraphy, 
James Bay Lowland. 

Application of Quaternary geology to 
minera! exploration, Timmins-Val-d'Or 
mining district. 

Surficial geology, Drumheller area. 

Surficial geology, Kananaskis Lakes. 

Quaternary of southern Alberta. 
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ENGINEERING GEOLOGY AND GEODYNAMICS SECTION 

J.S. Scott (Head) 

Activties of the Division concerned with the engineering 
characteristics and behaviour of geological materials, the study 
of dynamic landscape processes (including slope movement, erosion, 
weathering and permafrost phenomena, the development of methods of 
geological investigation and data presentation for urban growth 
areas, experimental studies in fluvial sedimentology and the develop
ment of mineral prospecting techniques using glacial "drift" as a 
prospecting medium are the responsibility of this section. These 
activities are complimented by surface and borehole geophysical 
techniques operated both by the Division and co-operatively with 
the Exploration Geophysics and Geochemistry Division. 

The Section is also responsible for the operations of 
sedimentological laboratories of the Division in Ottawa and Calgary, 
the hydraulic flume in Ottawa and for the development of an engineer
ing geology laboratory in conjunction with the sedimentological 
laboratory in Ottawa. 

During the year the Section directed a major effort toward 
projects in the Mackenzie Valley designed to provide information 
on the engineering geological characteristics of earth materials 
and to evaluate factors affecting terrain performance both to 
complement the surficial mapping program of the Regional and 
Stratigraphie Projects Section and to provide direct information 
for the planning and location of transportation routes. 

Engineering geology field laboratories were set up at 
Fort Good Hope, N.W.T. and at Ste-Scholastique, Quebec in support 
of Division field projects. 

The Section responded to a request from the Government 
by Quebec for engineering geological assistance at the time of the 
St-Jean Vianney landslide in May and subsequently to a request 
from the Department of Finance for assistance evaluating remedial 
measures proposed following the landslide. 

With the initiation of the federal government's winter 
works Special Employment Program in November the Section became 
involved in three programs of major proportions, viz. Environmental 
Geology of Urban Areas, Urban Seismic Data Collection and Compilation 
and Drift Prospecting and Data Compilation for the E.G.M.A. area 
of Northern Ontario and Quebec. 
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The Environmental Geology program, under the supervision 
of Mr. B.M. Middleton (contract), involved the collection and 
collation of existing geological and geotechnical data available 
from existing borehole records covering 27 major Canadian cities. 
This work, done primarily under contract with various consulting 
firms, provided 1,173 man months of employment at a cost of 
approximately $750,000 and produced data files for each of the 
major centres. These data files have an aggregate total of 
110,000 borehole records. 

The urban seismic program was designed to collect and 
collate geophysical and other related data to provide additional 
stratigraphie information for certain projects of the Environmental 
Geology program. Under this program work was carried out in five 
urban centres, Montreal, Ottawa, Thomson, Regina and Calgary, and 
provided 37 man months of employment including 14 man months for 
supervisory staff supplied by consultants, at a total cost of $26,380. 

The drift prospecting project, directed by Dr. R.G. Skinner 
involved the contract drilling of approximately 500 test holes and 
the analyses for base metals of about 6,000 samples which was carried 
out primarily in a field laboratory set up at Timmins, Ontario. Data 
from the project were compiled in the form of data maps for each of 
the 50 townships involved in the project area. Over 260 man months 
of employment were provided by the project with the project cost of 
approximately $435,000. 

Personnel Notes 

P.J. Kurfurst: joined the Section in July under a 
personal service contract to undertake terrain sensitivity 
investigations in the Mackenzie Valley. 

D.E. Lawrence: taught a half course in engineering 
geology to undergraduates of the Department of Civil Engineering, 
University of Ottawa. 

R.L. Monroe: joined the Section in June under a personnel 
service contract to undertake the development and preparation of 
terrain sensitivity maps for the Mackenzie Valley .• 

E.B. Owen: was on loan to D.I.A.N.D. to assist in the 
formulation of Territorial Land Use Regulations and to carry out 
field investigations on behalf of that Department pertaining to 
applications by industry for land-use permits for exploration and 
related activities in the Northwest Territories and Yukon. 

J.E. Wyder: resigned from the Geological Survey in 
August for employment in geophysics with an industrial firm in 
Calgary. 
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Attendance at Courses 

D.M. Campbell: General geology, Carleton University. 

R.M. Isaacs: Fundamentals of Supervision - Departmental 
Training Course. 

R.G. Kelly: Fundamentals of Supervision - Departmental 
Training Course. 

D.E. Lawrence: Fundamentals of Supervision - Departmental 
Training Course. 

Attendance at Meetings, Talks 

J.A. Code: attended the Canadian Northern Pipeline 
Conference in Ottawa in February. 

J.A. Heginbottom: attended the Permafrost Active Layer 
Seminar, sponsored by the Permafrost Subcommittee of the N.R.C. 
Associate Committee on Geotechnical Research in Vancouver in May, 
the Inter-University Resource Management Seminar in Kitchener in 
January, and the First Canadian Remote Sensing Symposium and the 
Canadian Northern Pipeline Research Conference both in Ottawa in 
February. 

R.M. Isaacs: presented a paper, prepared jointly with 
J.A. Code, entitled "Problems in engineering geology related to 
pipeline construction" at the Canadian Northern Pipeline Research 
Conference in Ottawa in February. 

B.C. McDonald: attended t he Easter n Friends of the 
Pleistocene Field Conference at Lake George, New York in May, and 
the Canadian Northern Pipeline Research Conference in Ottawa i n 
February. 

R. L. Monroe: attended t he Canadian Northern Pipeline 
Research Conferenc e in Ottawa in February. 

J.S. Scot t : at t he invita t ion of the Academy of Sciences 
of the U.S . S. R. attended the Sympos ium on the Engineering Geo l ogy 
of Cl ays s pons or ed by t he International Association of Engineer ing 
Geo l ogi s t s in Moscow in September , gave a talk "Landslides in 
western Canada" a t the Depa r t ment of Geology of the University 
of Water l oo , attended t he Canadian Northern Pipeline Conference in 
Ottawa in February, and presented a paper "Coastal geomorphology 
and man" co-authored with D.R. Grant, C.F.M. Lewis, W.H. Mathews, t .::.....;_;_____ .c::...:.~.;;.:..;;. _ _;___ Il 

and B.C. McDonald at a seminar "Managing the Coastal Environment 
sponsored by the Department of Envirorunent in Dartmouth in March. 
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W.W. Shilts: attended the Eastern Friends of the 
Pleistocene Field Conference at Lake George, New York and the 
Second Guelph Symposium on Geomorphology at the University of 
Guelph in May, the Annual Meeting of the Geological Society of 
America in Milwaukee in November, and the Annual Meeting of the 
Prospectors and Developers Association in Toronto in March. 

B.C. McDonald 

J.S. Scott 

Membership on Committees, etc. 

- Member, Branch Computer Facility Committee. 

- Co-convenor, Section XIII, International 
Geological Congress 

- Member, Advisory Panel to the Tunnelling 
office of Canada 

- Member, C.S.A. Joint Sub-committee in Oil and 
Gas Pipelines in Northern Canada 

- Member, Sub-committee on Foundations with Near
Surface Foundations of the Canadian Advisory 
Committee on Rock Mechanics 
Chairman, ad hoc Technical Committee for St-Jean 
Vianney Landslide 
Chairman, ad hoc Urban Activities Task Group of 
the E.M.R. Co-ordinating Committee on Environmental 
Matters. 

Sedimentology-Engineering Geology Laboratories 

D.E. Lawrence 

Analysis and tests are undertaken in three laboratories. 
The majority of testing is carried out at the Spencer Street 
l aboratory where facilities are the most extensive. In Calgary, 
a similar facility on a smaller scale exista to serve members of 
the Division stationed there. 

The Booth Street facilities are mainly used for non
routine jobs orthose requiring close supervision. In thie capacity 
the laboratory has been used extensively by W.W. Shilts (Project 
700014). Technique development is also undertaken at Booth Street . 

Two major changes have been implemented at the Spencer 
Street laboratory. Formerly all sample preparation was done by 
hand, involving a tedious, dusty operation. This has been largely 
replaced by a semi-automated freeze drying operation which is 
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cleaner and more efficient than the former procedure. Samples 
are "shell frozen 11

, two or three at a time in special containers; 
these are stored in dry ice until a number are ready for evacuation 
of H20, Sixteen samples are evacuated at a time. As most samples 
require 12-18 hours to sublimate all of the ice, they are done 
overnight and are ready the following morning. 

The calculation, processing and plotting of much of the 
grain size datais now done by computer methods. All laboratory 
data are entered on a form suitable for transferal tocards by key 
punch, as are all field data for each laboratory submission. 
Fractional and cumulative percentages are calculated and tabulated 
as well as statistical parameters and percentage errors. In 
addition, a histogram and a grain size graph are plotted by 
computer. The computer calculation and plotting of grain size 
data and the freeze drying sample preparation method have enabled 
the laboratory to take on a larger workload (see summary of 
laboratory operations). 

Outside Papers 

Heginbottom, J.A. 
1971: Some effects of a forest fire on the permafrost 

active layer at Inuvik, N.W.T.; Proc. Permafrost 
Active Layer Seminar, Natl, Res. Can., Tech. Memo 
No. 103, p. 31-36. 

Krouse, H. R., 
1971: 

and Mackay, J.R. 
Application of H2l80/H2l60 abundances to the 
problem of lateral mixing in the Liard-Mackenzie 
River system; Can. J. Earth Sei., v. 8, no. 9, 
p. 1107-1109. 

McDonald, B.C. 
1971: Late Quaternary stratigraphy and deglaciation in 

eastern Canada; in The Late Cenozoic Glacial Ages, 
K. K. Turekian (ed.), Yale University Press, 
p. 331-353. 

McDonald, B.C., and Banerjee, Indraniel 
1971: Sediments and bed forms on a braided outwash plain; 

Can. J. Earth Sei., v. 8, no. 10, p. 1282-1301. 

Scott, J.S. 
1971: The geotechnical design of the Townline road~rail 

tunnel: Discussion; Can. Geotech. J., v. 8, no. 4, 
p. 607-608. 
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Surmnary of Laboratory Operations 

(45 Spencer St.) (Calgary) 

(R.G. Kelly in charge) (A. Vilonyay in charge) 

Grain size analysis, 

Moisture content 

Atterberg Limits 

sieve only (2nnn-64~) 

complete sieve + pipette 
(2mm-2µ) 

sand, silt, clay ratios 

by rapid sediment analyser 
(4mm to 50µ only) 

pipette or hydrometer 

Carbonate Analysis, (Chittick) Calcite dolomite 
ratio 

Total and organic carbon 

1971-72 

60 (4)* 

395 

600 

364 

(357) * 
598 

108 

359 (421)* 

(ashing) 36 

Heavy minerals, separations 

slides 

Clay minerals, slide preparation 

, analyses (by X-ray mineralogy 
section) 

, <2µ material recovered 

pH 

Specific Gravity 

Sample pre treatment, HCC - H202 

, Freeze drying 

*Analyses carried out at the Calgary Laboratory. 

101 

70 

824 

8 

205 

16 

6 

131 

596 

1970-71 

89 

530 

530 

49 

397 

147 

95 

6 

120 



Scott, J.S. 
1971: 

Shilts, W .W. 
1971: 

1971: 

Wyder, J.E. 
1971: 
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Geotechnique and the physical environment; in Earth 
Sciences Serving the Nation, R.A. Blais et al., Sei. 
Counc. Can. Special Study No. 13, p. 221-250:-

Till studies and their application to regional drift 
prospecting; Can. Min. J., v. 92, no~ 4, p. 45-50. 

Drift prospecting looms as powerful tool; The 
Northern Miner, v. 57, no. 36, p. 49,63. 

Subsurface stratigraphy of the Lake Agassiz Basin in 
south-central Manitoba; Geol. Assac. Can., Sp. Paper 
No. 9, p. 263-269. 

Active Projects 

J.A. Heginbottom 690054 

710077 

Erosion in a permafrost environment. 

Terrain sensitivity evaluation and 
mapping, Mackenzie Valley Transportation 
Corridor. 

R.M. Isaacs 

D.E. Lawrence 

J.R. Mackay 

B.C. McDonald 

E.B. Owen 

J.S. Scott 

700094 

680017 

680047 

660030 

710070 

710082 

700049 

Engineering geology, Mackenzie Valley 
Transportation Corridor. 

Sedimentology laboratory development 
and operation. 

Geomorphic processes, Mackenzie 
Valley-Arctic coast. 

Sedimentology and morphology of 
eskers. 

Equilibrium bed forms and sedimentary 
structures in coarse glaciofluvial 
sand. 

Engineering geology, land use 
regulations (DIAND). 

Environmental geology prototype 
study - Ottawa-Hull region. 



J .S. Scott 

W.W. Shilts 

R.G. Skinner 

J.E. Wyder 

710086 

690095 

710100 

610025 

680035 

680036 
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Stability of natural slopes. 

Properties and provenance of till. 

WW Overburden drilling and sampling 
and geologic data compilation, 
Timmins-Val-d'Or region. 

Surface resistivity surveys. 

Borehole and related geophysical 
techniques. 

Sidewall sampling and geophysical 
service. 
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PALE'ONTOLOGY AND GE'OCHRONOLOGY SECTION 

W. Blake, Jr. (Head) 

Th~s unit comprises Qua~ernary :aleoecology and Radiocarbon Laboratory. 
It prov1des analyses of foss1l materials (especially pollen messes wood . ) , ' ' seeds and d1atoms and radiocarbon dates as a service to other units and 
individuals; a particular effort is made to identify all materials dated by 
the radiocarbon laboratory. The unit also determines variations in radio
carbon content of modern materials as background for other research and . . ' 1nvest1gates the chronology of fossil-bearing deposits. Research on changes 
in envirorunent and in the distribution of plants and marine invertebrates 
during the Quaternary is being conducted. A program of dendrochronological 
investigations, both applied and in the development of techniques, was supported 
between 1967 and 1970 and is being continued elsewhere in co-operation with the G.S.C. 

Field work by two members of the Section was undertaken in Ontario and Quebec 
and another member worked in the District of Franklin, Northwest Territories. 

Personnel Notes 

T.W. Anderson: joined the staff in July 1971 as a Postdoctoral Fellow 
and was employed with C.F.M. Lewis at CCIW, Burlington, to carry out 
palynological studies of cores from the Great Lakes. 

Paleoecology 

Organization and maintenance of the Palynology Laboratory is under the 
supervision of R.J. Mott. Laboratory and supporting field investigations 
were carried out during the year by M. Kuc and R.J. Mott. S. Federovich 
carried out palynological laboratory work in support of field projects by 
O.L. Hughes, D.A. St-Onge, R.G. Skinner, and W. Blake, Jr. Work vas cont~nued 
on analyzing selected samples for diatoms, and a study was made of seeds in 
samples from the section at Watino, Alberta for Dr. J. Westgate, University of 
Alberta. M. Kuc made 155 bryological reports, which included data on vascular 
plants and other organic remains as well as on messes. During the year R.J, Mott 
produced 85 reports on wood identifications of 171 samples; he also carried out 
palynological laboratory work in support of field projects by D,M. Barnett, 
D.R. Grant, N.R. Gadd, V.K. Prest, D.A. St-Onge and A.M. Stalker. 

Radiocarbon Dating 

Laboratory: This laboratory, under the superv~sion of J.A. Lowdon, has at ~ts 
disposal three proportional counters, any two of which may_be used at the same time. 
The 1-L counter was operated for six months; the 2-L for six months; and the 5-L for 
twelve months. Counter background levels for the 2-L counter varied considerably 
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durin~ the year, although on a monthly basis counting rates were within 
statistical limits except for February 1972, for which rnonth no ages were 
determined. In addition to the continuing program of monitoring atmospheric 
fluctuations of radiocarbon at Ottawa, another research project involves 
testing the validity of dates obtained from bone apatite as opposed to bone 
colla.i?;en. Reference samples for cross-checkinr, purposes were supplied to new 
laboratories that have been built at Broek University and at Ministère des 
?. ichesses Haturelles, Québec. 

?rogram: Sa.mples for age determination in the Radiocarbon Dating Laboratory 
~ere selected by an informal comrnittee, headed by W. Blake, Jr., in consultation 
-..ritr. J.A. Lowdon and with other members of the staff as appropriate to the sarnples 
'l:: 'ier con s ideration. Most of the samples analyzed were selected to provide data 
for c 1lrrent research pro.jects in the field of Quaternary chronology and related 
~lacial events, to shed light on crustal movement, and to provide information on 
t ~e rates of ~eological processes such as sedimentation. A total of 175 age 
~e~e!"'cinations were carried out on 167 samples: of these 156 were on geological 
'.; ~ ._r,le3, 11 ·.rere on samples from archeological sites (mostly submitted by the 
!ia•, i on al ''iu seu.m of Canada), and in addition 11 analyses were carried out on 
~~~r::~e~i cal semples. One hundred and four sarnples of C~ gas were submitted for 
·;.:.., ;,} <' ·ieterminat ions in or der to determine the possible effects of car bon 
~:.,',t0J,e fractionation in various materials; i.e. wood charcoal, peat, gyttja, soil, 
:,,r_,r,e, anrl shell. These analyses were carried out by the Geochronology Section, 
'; r ;lEtal r;eology Division, under the supervision of Dr. R.K. Wanless. 

Pesults of age determinations from the laboratory continue to be published 
in i' arii0carhon and are reprinted by the Geological Survey in the paper series. 
j ate list XI, which includes 247 determinations on 238 geological samples, has 
ueen putlished; date list XII, which includes 43 determinations on 41 archeological 
Gari~les, has been submitted. 

Attendance at Courses 

W. Blake, Jr.: Geology of calcareous algae, University of Miami 

Attendance at Meetings, Talks 

W. Blake, Jr.: participated in a symposium on "Climatic changes in Arctic 
areas during the last 10,000 years", held in Finnish Lapland during October 
under the auspices of the University of Oulu, and contributed a paper entitled 
"Climatic implications of radiocarbon-dated d.riftwood in the Queen Elizabeth Islands, 
Arctic Canada". Visits were made to a number of geological, geographical, 
archeological and polar research institutions, including the radiocarbon dating 
laboratories in Copenhagen, Helsinki(2), stockholm, Uppsala and Cambridge. Also, 
research stations of the Universities of Helsinki, Oulu, and Turku were visited 
in Finland . Lectures on the 'taacial History of Arctic Canada" were given at the 
Universities of Stockholm and Uppsala in October, and at the University of Oslo 
in November. Wood samples to provide reference material for the study of 
d.r i ftwood samples in Arctic Canada were collected in both ·Sweden and Finland. 
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S. Federovich: spent a week in Toronto in Septembe1· working wi th the 
reference seed collection of the Royal Ontario Museum (Dr. J. lfoAndrews). 

R,J, Mott: presented a paper entitled "Postglacial history and 
environments in southwestern New Brunswick" at a symposium on "Envirorunental 
Change in the Maritimes", held at Dalhousie University in 0ctober under the 
sponsorship of the Associate Committee on Quaternary Research, NRC. 

Membership on Committees,etc. 

W. Blake, Jr. - Chairman, Geological Survey Radiocarbon Dating Committee 
- Subcommittee on Glaciers, Associate Committee on Geodesy 

and Geophysics, NRC. 
- Earth Sciences Grant Selection Committee, NRC 

J.A. Lowdon - Geological Survey Radiocarbon Dating Committee. 

Kuc, M., and 
1971: 

Kuc, M. 
1971: 

Outside Papers 

Hills, L,V, 
Fossil masses, Beaufort Formation (Tertiary), northwestern Banks 
Island, Western Canada Arctic. Can. J. Botany, vol. 49, No. 7, 
pp. 1089-1094. 

Additions to the Arctic Moss Flora-V. The role of masses in 
plant succession and the development of peat on Fitzwilliam 
Owen Island (Western Canadian Arctic). Revue Bryologique et 
Lichénologique, vol , 37, No. 4, pp. 931-939, 

Lowdon, J.A., Robertson, I.M., and Blake, W., Jr. 
1971: Geological Survey of Canada radiocarbon dates XI; Radiocarbon, 

vol. 13, No. 2, pp. 255-324. 

Terasmae, J., and Matt, R,J. 
1971: Postglacial history and palynology of Sable Island, Nova Scotia; 

W. Blake, Jr. 

M. Kuc 

J,A. Lowdon 

R.J. Mott 

Geoscience and man, vol. 3, PP• 17-28. 

570148 

680065 

690044 

590457 

650030 

690064 

Active Projects 

Radiocarbon laboratory program. 

Pumice on raised beaches, eastern Arctic Canada. 

Fossil masses in the- Arctic. 

Radiocarbon laboratory development and operation. 

Palynological studies, central Saskatchewan. 

Quaternary palynology, 
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TASK FORCE 

S.C. ROBINSON, Chief 

INTRODUCTION 

The Task Force of Special Projects whose duties are established by 
the Director's Memorandum to Staff dated 14 December 1971 came into 
being 3 January 1972. Principal activities in the period under review 
have been: development of methods of estimating Canada's endowrœnt of 
mineral resources; a contribution to the new statement of national 
mineral policy; and further development of classification of scientific 
activities of the Branch, particularly for purposes of preparing the 
budgets. A majority of the time of roost members of the task force 
(apart from Leech and Robinson) was devoted to completion or continua
tion of their pre-existing projects. 

PERSONNEL 

On establishment, the task force comprised the following personnel 
on secondment: 

G.M. Wright 
G.B. Leech 
K.R. Dawson 
F.P. Agterberg 
A.M. Kelly 
A.G. Fabbri 
C.F. Chung 
R. Laramee 

D.R.E. Whitroore was subsequently seconded to the task force to work 
with the Mineral Resources Branch on preparation of a position paper on 
National Mineral Policy. 

In a series of meetings, members of the task force discussed 
appraisal of mineral potential, needs for a file of data on Canadian 
mineral deposits, requirements for a survey of uranium potential and, 
following a meeting with ADM's Butler and Smith, requirements for a 
quick quantitative assessment of Canada's endowment in copper, nickel, 
lead, zinc, iron and molybdenum. 
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ESTIMATION OF MINERAL ENDOWMENT 

Discussion of quantitative methods for estimation of Canada 1 s 
mineral endowment* revealed the need for a close participatory program 
involving regional and commodity geologists with geomathematicians. 
In essence, it was proposed that the newly-developed multivariate 
analysis of mapped geological variables and their correlation with 
occurrence of mineral deposits to produce a quantitative estimation of 
probabil i ty of occurrence of undetected mineral deposits in regions of 
Canada should be merged with qualitative assessment by regional and 
commodity geologists. 

In order to do this, it was proposed that in each selected region, 
regional and commodity geologists would identify all types of mineral 
deposits that are known or might be found. For each type of deposit 
they would specify the geological (including geophysical and geoche
mical) variables that may be correlated with occurrence of such 
deposits. They would also identify maps, reports and other information 
sources where these variables are recorded and, provide correlations 
between differing map legends as requisite. For variables such as 
degree of metamorphism, lithologie facies, etc., that may not be ade
quately presented in maps, they would oversee rough mapping (precoding) 
of these variables. They would also select control cells for each type 
of deposi t preferably within the region being assessed or, where these 
are lacking, within a geologically equivalent region. 

Under the supervision of the geomathematicians, all the variables 
would be coded and correlated singly and in combinations with the geo
logy of the control areas for each type of deposit. Employing multi
variate analysis, the probability of the existence of each type of 
deposit in each cell of the region would be appraised and the results 
presented in cartographie form by means of contours. These can then 
be converted for each cell to a quantitative estimate of probable 
occurrence of one or more deposits. 

These statistical results would provide a quantitative input for 
rrodification by a panel of regional and commodity geologists on the 
basis of local geological factors, concepts of provenance, genesis, 
etc. The final product is expected to be similar in fonn to the sta
tistical output, but variably rnodified in content. 

It was decided that this program needs practical development and 
testing - ~- in areas where a high level of geological datais avail-

* The term "mineral endowment" refers to all concentrations· of valu
able minerals in Canada including those yet to be found, whether or 
not their extraction is technically and economically feasible. It is 
equivalent to the term "mineral resources " without technical or eco
nomic connotations. 
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able (4-mile mapping the m1n1mum requirement) and b. in areas where 
only reconnaissance data are available. The region underlain by Appa
lachian rocks in the Atlantic Provinces and part of Quebec was 
suggested as an excellent area in which to develop and test these 
ideas. If successful, it is planned to cover all areas of Canada in a 
five-year period by completing each year 500,000 square miles in 
regions covered by reconnaissance geology and 150,000 square miles in 
regions where more detail has been done. 

RECORDS OF DATA OF MINERAL DEPOSITS 

The problem of data records of Canadian mineral deposits required 
by the Department, the Branches and various sections is complicated by 
divergent uses and by the forms in which the records are most useful. 

There is general agreement that a 'shallow' file, useful primarily 
as an index to all known deposits is widely needed by EMR, particularly 
GSC, MRB and MB, and also by such other departments as DOTE, DIAND, 
DREE and others. It is clear that index data (name(s) of deposits, 
owners, location, conmodities, stage of development, reserves and list 
of references) is of use to all concerned. Moreover, the number of 
deposits, variously estimated from 30,000 to as high as 300,000 (if 
occurrences are included) and the requirements for quick access to the 
file, selective retrieval, statistical processing and automated carto
graphie presentation (including CRT) require that this shallow file be 
computer based. Probably the best prototype is the file compiled by 
Mr. Kelly as one input for quantitative assessment of regional mineral 
potential. 

There is less agreement as to the inclusion of geological data in 
such a file, particularly if it is to be used outside the Branch. The 
geological data needed by other Branches is not known. Apart from GSC 
input, a national file might, of course, include mineralogical and geo
chemical composition from the Mines Branch, geological and assay data 
from DIAND and possibly trace eler:ient C(llq,c-siUon from DOTE. Storage 
of geological data in computer-processible form is justified only if 
it is to be used for one or more of the purposes listed for index 
data in the preceding paragraph. The ability to use cluster tech
niques in order to recognize deposits having selected properties in 
comrmn, or the ability to retrieve selective geological data on mineral 
deposits by geographic locations and present them in mapped form would 
be examples. 

The principal existing file of geology of mineral deposits in the 
Branch is a repository for information that has been culled from publi
cations or has been received in the form of reports, maps, tables, 
assay sheets, etc. It is supplemented by duplicates of the cards com
prising the "Canadian Mineral Inventory" file of the Mineral Resources 
Branch. It is cross-indexed by conmodity and by NTS for location. As 
an or i ginal source of available information, it is basic to studies of 
mineral deposits in Canada. 
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The question arises whether this information file should be 
supplemented by ~ data file* established to record systematically 
factual observations anëfmeasurements of specified geological para
meters for all deposits recorded in the index file. The uses of such 
a file would be to provide an objective basis for comparison of mineral 
deposits, for the use of clustering techniques to establish deposits 
having selected combinations of attributes in common, for statistical 
appraisals of mineral potential, and as an archival file recording data 
before deposits are mined out, flooded or the drill core dispersed. 
The usefulness of such a file would be greatly enhanced if it were 
possible to search it by computer to provide selective retrievals, 
statistical means, factors, etc., and to output the data in graphie or 
cartographie form, preferably with provision for instant inspection on 
a cathode ray tube. 

A major problem would be the selection of the geological parameters 
to be recorded. A number of these would be applicable to virtually all 
mineral deposits and others to certain geological types only. The para
meters selected would therefore comprise general ones for which data 
should be recorded for all deposits and supplementary ones for which 
data would be recorded, if applicable. 

Such a data file would comprise one or more subsets of the index 
data file and, through the reference number, should be cross-indexed to 
the general information repository file. 

The best source of data and information is unquestionably the 
individual geologist working on deposits of a specific commodity. 
He makes records tailored both to the unique features of the geology 
of that corrmodity and to his own style of scientific research. These 
records have the advantage of being consistent for deposits across 
Canada because they are made by the same man. Of necessity, these 
personal files may lack the detail in mining company files and in 
provincial assessment files, but they represent the distillation of 
such detail by men exceptionally qualified to select key observations. 
These personal files should be included in references of the index 
file and should be catalogued in the main repository file. Upon com
pletion of the project, they should be systematically incorporated in 
the relevant Branch files. 

In summary, the geology of mineral deposits would be recorded 
in two files. The first a general repository for information in all 
forms along the lines of the existing files. The second would be a 

* File of primary data 
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data file consisting of a computer-based index with subsets of geo
logical data for specific parameters. These subsets should prefer
ably be in computer-form, but could be temporarily on edge punched 
cards. The index data would form the nucleus of the departmental 
inventory of Canadian mineral deposits. 

OPERATION SEPTEMBER 

At the Director's instruction, a meeting was arranged with the 
ADM Planning to discuss needs and timing for first assessments of 
the national endowment in minerals. The meeting was attended by ADM's 
Butler and Smith and by Ors. Leech and Robinson of the Survey. The 
outcome was a decision that first assessments for copper, nickel, lead, 
zinc, iron and molybdenum should be available by September 1972 for 
pre-GATT discussions. 

Leech and Robinson met with Ors. Wheeler, Sangster, Kirkham and 
Eckstrand to discuss how this coul d be achieved. It was decided that 
it should be done by the Survey's conmodity specialists each weighing 
principal geological entities across Canada for probability of various 
types of deposit of each conmodity. 

These results were conveyed to Dr. Smith as a briefing for him to 
present to the Departmental executive committee. The result is 
'Operation September' now in progress. 

MINERAL POLICY 

In a six-week period through February to mid-March, Dr. Whitmore, 
as the representative of the Geological Survey, participated in 
drafting a memorandum to cabinet on mineral policy which was drawn up 
under the aegis of the Mineral Resources Branch. He was particularly 
concerned wi th sections on 11 Misconceptions concerning the mineral 
industry" and "Identification of key issues of interest to other 
Departments of Government". 

00000000000000 

S.C. Robinson led the Canadian delegation to the IUGS - UNESCO 
meeting on the International Geological Correlation Program in 
October 1971 and went to visit the West German Geological Survey in 
Hanover. 

He prepared a paper "Data Standardization in Geology" which was 
presented to the Geoscience Information Society in Washington in 
November 1971. 
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SPECIAL PROJECTS 

ACTIVITIES 

K.R. D~ws~n complete~ a study of the Canadian Deposits and Occur
rences of n1ob1um (columb1um) and tantalum. An exhaustive literature 
search resulted in t~e identification of 256 occurrences and deposits 
of the_two :lements in Canada. Sets of data compiled for the indivi
dual sites 1ncluded the following: 

1. State of development 
2. Principal commodi ti es (3) 
3. Name of property 
4. Name of orebody 
5. Province or Terri tory 
6. Geographic location description (2) 
7. Latitude and longitude 
8. NTS Number to 1 :50,000 scale 
9. Production and Reserves 

10. Mineral species (7) 
11. Enclosing rocks (5) 
12. Name of geological unit 
13. Age of geological unit 
14 . Co rpo ra te hi s tory 
15. Description of site 
16. Tectonic province 
17. Class of deposit 
18. Map unit number 
19. Bibliographie references. 

This file (3800 cards) was processed as a 'magnetic tape-COBOL' 
system to support the project until the CDC 3100 was replaced by the 
CDC 6400 computer in October 1971. The programs were then converted 
and operated as a 'dise-COBOL' system until the project terminated in 
March 1972. The needed retrievals of data, production of output for 
index map plots, appendix tables for the final report and the update 
capability were used regularly in support of the project. 

Contacts with companies developing or mining either element were 
made and the Tantalum mine in the Montgary pegmatite at Bernie Lake, 
the Ohka, Quebec niobium mine and the St. Honore niobium prospect were 
visited. The plan to visit the Southbluff Creek orebody south of 
Moosonee did not materialize because there was no activity on the 
property. Specimens, photographs and geological data were collected to 
compl ete the records. 

A paper was written and presented at the Prospectors and Develop
ers Association in March. The main report with a chapter on the econ
omics of the two elements by G.P. Wigle of the Mineral Resources 
Branch was written and submitted for publication in April 1972. 
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G.B. Leech, with the assistance of N. Prasad, completed the 
mineral deposits part of the Metallogenic Map of North America and 
dis Datched it and the related data-sheets to Washington. The mineral 
deposit part of the associated Metallogenic Map of Canada, which 
includes additional deposits, a series of insets and a different 
arrangement of data-sheets, was completed. Progress on completion of 
the basemaps was suspended because of Task Force duties. 

D.P..E. Whitroore completed work on Whalesback project and put data 
on open file. He also completed a review of literature on chromite 
depo, its of Canada and the world and began writing report to be corn-
::, 1 e te d i n 1 9 7 2 . 

ur. ;Jhitrno re represen ted the Branch on a Mi neral Resources Branch 
,,orrin1 'Jrüup preparing a brief on a National Mineral Policy to be 
: ub~ittr:d as a memorandum to Cabinet. Work was concerned principally 
i n hi~hli9htin9 and correcting some comroon misconceptions of the 
1' inr:r-,l inrJu s tr; and in surrmarizing the key issues affecting Mineral 
::-,Jl i c/ rai:r:rJ CJ/ other departments of the govemment. 

ATTENDANCE AT MEETINGS 

J...nr t1Jal 1~,:~tinrJ, Prospectors and Developers Association, 
Fe t) r-u a r / 1 '3 7 2 . 

( <: ntral Canada Universities Geological Conference, t-bntreal 

MEMBERSHIP ON COMMITTEES 

rJ.[L Leech 

Chairman, Committee on History of the Geological Survey of 
Canada. 
Committee for the Metalloginic Map of North America. 
Commission for the Tectonics of Ore Deposits, Int. Assoc. 
on the Genes i s of Ore Depos its. 

PAPERS, LECTURES AND TALKS GIVEN 

K.R. Dawson 

On Niobium (Columbium) and Tantalum Deposits in Canada -
Prospectors and Developers Association February 1972. 
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G.B. Leech 

11 Metallogeny in Canada" at Central Canada Universities, 
Geological Conference, Montreal. 

OUTSIDE PUBLICATIONS 

K.R. Dawson 

1972: 1 A Recent Appraisal of Niobium (Columbium) and Tantalum 
Deposits in Canada'; Can. Min. Jour. vol. 92. 

ACTIVE PROJECTS 

K.R. Dawson 

A comprehensive economic Geology series report on the geology of 
niobium and tantalum in Canada 700069. 

G.B. Leech 

560006 - Geological survey of NTS 82 GW 1/2 (Fernie, W 1/2). 

640125 - General metallogeny of Canada. 

680149 - Committee on the History of the G.S.C. 
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GEOMATHEMATICS UNIT 

The primary objective of the unit is to quantify geological data 
from maps and other sources of information and, by the application of 
multivariate statistical methods, to correlate the occurrence of 
various types of mineral deposits to geological, geophysical and geo
chemical parameters. This involves the identification of those para
meters which, singly or in combination with others, are relatively 
strongly correlated to the occurrence of a specific type of mineral-
i zation. 

For most studies, one or more regions with similar geological 
framework are overlain by a network of cells measuring 10 kms on a 
side. A set of parameters are selected and coded for every cell. 
Those cells which also contain significant mineralization are made the 
control cells. The other cells are systematically compared with the 
control cells in order to determine similarities and the likelihood 
that undiscovered deposits are present. For example, the result for a 
given 10 x 10 km cell may be that there is a 20% probability that it 
contains ore or more massive sulphide deposits with more than 1000 tons 
of copper. 

The favourableness of larger cells is shown by contours on poten
tial maps which permit the estimation of the probabilities for predicted 
numbers of undiscovered mines and their sizes for a comroodity or type of 
deposit. The uncertainty in predicted total numbers is expressed by 
using confidence intervals. 

This approach to the evaluation of regional mineral potential is 
relatively new in that data are compiled and coded in a systematic 
manner and subsequently treated by statistical methods on the computer. 
A basic difficulty is to eliminate the effect of local differences in 
the intensity of coverage per area for geological and geochemical para
meters. For studies to date, the procedure consisted of selecting the 
least conmon denominator for all cells and this comroonly causes a 
significant loss of information. 

Most work was carried out for parts of the Canadian Shield under
lain by Precambrian rocks. A similar project for Phanerozoic rocks is 
underway in the Cordilleran geological province of central British 
Coluni>ia. A project for the Appalachian region was initiated near the 
end of the report year. 

The unit is responsible for the development of mathematical methods 
for the treatment of specific types of geological data such as the 
represen ta ti on by vector fi el ds of preferred orientations of 1 i near 
structures in crystalline rocks and paleocurrent indicators in sediment
ary basins. Another project consists of studying the three-dimensional 
distribution of gold-bearing quartz veins and other overbodies in 
relation to structural and lithological parameters in Tisdale Township, 
Ontario. Work on the construction of mathematical roodels for time
dependent geological processes is being continued. 
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DATA ACQUISITION ACTIVITIES 

Data for geological framework and the environment of mineral 
deposits w~re collect~d and coded with the help of teams of temporary 
staff. This was possible because of the special summer student employ
ment program (May-August, 1971) and the Winter Works Program (November 
1971 - March 31, 1972). At the peak of this activity, seventeen tem
porary employees were operating in Ottawa, six in Victoria, B.C., and 
eight in Toronto. These teams were trained and supervised by A.M. 
Kelly and A.G. Fabbri who travelled to Victoria, B.C. and Toronto 
on various occasions. The team in Toronto was located in the building 
of the Ontario Department of Mines and Northern Developrnent. The 
staff of OŒ1 also has cooperated by providing advice and data from 
their files. 

Dr. J.S. Soringer, Thornhill, Ontario, continued acting as a 
consultant to the unit by collecting additional data for the Abitibi 
area of the Canadian Shield and later by supervising temporary staff 
in Toronto. 

A data base with geological information and selected information 
on large mineral deposits was prepared for over 8500 cells measuring 
10 kms on a side for parts of the Superior and Southern geological 
provinces. This was done by compiling data from existing maps which 
often were updated by using more recent information and concepts in 
consultation with geologists of the Survey and the provincial depart
ments of mines. Coding of the maps was done by teams of casual 
employees supervised by A.G. Fabbri. 

A computer-based mineral deposit file was developed by A.M. Kelly 
and data for over 5000 deposits were coded with the aid of students 
according to specifications developed by the Mineral Deposits Working 
Committee, NACRGS. These deposits are mainly located in the Slave
Bear Province, the southern part of the Superior Province, the 
Appalachian Region and the central Cordilleran Region. The SAFRAS 
system was adopted for data management of this file. The project 
has led to several improvements in the field of electronic data 
storage and retrieval . 

A cooperative project with the B.C. Department of Mines and Petro
leum Resources comrnenced in November. It is aimed at the prediction 
of metallic resource potential for the Bulkley-Nechako Land Use Area, 
central British Columbia. The initial meetings with geologists to 
select parameters used in this study were organised by A.M. Kelly. 

Members of the unit jointly did an evaluation of copper and zinc 
potential of the Gold Mining Community Region, western Queb~c and 
east-central Ontario, and a preliminary evaluation of mineral poten
tial of selected commodities in the proposed Bloodvein National Park, 
Manitoba and adjacent parts of the western Superior Province. 
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PERSONNEL NOTES 

C.F. Chung, A.G. Fabbri and A.M. Kelly were made permanent staff 
during the year after being with the unit as casual employees. 

Y.J. Lepinis, staff support member, left the Survey in September 
1971 ta assume duties elsewhere in the Department. 

C. F. 

A.G. 

R.M. Laramee began work in October, 1971, as a casual employee. 

Chung: 

Courses on 
Regression 
sity. 

Fabbri: 

ATTENDANCE AT COURSES 

Probability Theory (September-December, 1971} and 
Analysis (January-April, 1972} at Carleton Univer-

Course on FORTRAN IV with WATFOR and WATFIV at Systems Dimen
sions Limited, Ottawa, February-April, 1972. 

PAPERS, LECTURES, TALKS PRESENTED 

F.P. Agterberg and 
S.C. Robinson: 

Mathematical problems of geology: 38th Session of Inter
national Statistical Institute, Washington, D.C., 
August, 1971. 

F.P. Agterberg: 

Calculation of preferred orientations from vectorial data; 
seminar at University of Ottawa, November, 1971. 

Statistics in Geology, Course GEO 4110, University of Ottawa, 
January - April, 1972. 

A. M. Kelly : 

Estimation of resource potential, Ad hoc meeting on Automated 
Cartography, sponsored by U.S. Geoïogical Survey, Wash i ngton, 
D.C., February, 1972. 
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A.G. Fabbri: 

Sorne considerations on relationships between structural line
aments and the occurrence of endogenous mineral deposits in 
the Canadian Shield; Seminar at University of Ottawa. 
February 1972. 

MEMBERSHIP ON COMMITTEES 

F. P. Agterbe rg: 

Council, International Association for Mathematical Geology. 

Associate Editor, Canadian Journal of Earth Sciences. 

A.M. Kelly: 

Mineral Deposits Working Committee; Sub-committee on Computer 
Applications of the National Advisory Conmittee on Research in 
the Geological Sciences. 

Branch Computer Facilities Committee. 

OUTSIDE PUBLICATIONS 

F. P. Agterberg: 

A probability index for detecting favourable geological environ
ments; Can. lnst. Mining Met., ie_. Vol. 10, pp. 82-91, 1971. 

F.P. Agterberg and 
A.G. Fabbri: 

Harmonie Analysis of copper and gold occurrences in the Abitibi 
area of the Canadian Shield; Tenth Symposium on Application of 
Computer in Mineral Industry, Johannesburg, South Africa, 
April 1972. (Preprint No. 45). 

F.P. Agterberg and 
A.M. Kelly: 

Geomathematical methods for use in prospecting; Can. Mining 
Jour., vol. 92, No. 5, pp. 61-72, 1971. 
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GE0L0GICAL SURVEY PAPERS 

F.P. Agterberg, C.F. Chung, 
A.G. Fabbri, A.M. ·Kelly, 
and J.S. Springer: 

Geomathematical evaluation of copper and zinc potential in the 
Abitibi area of the Canadian Shield; G.S.C. Paper 71-41. 

A.M. Kelly: 

Recommended standards for recording the location of mineral 
deposits; G.S.C. Paper 72-9. 

J . Ku t i na and 
A.G. Fabbri: 

Relationship of structural lineaments and mineral occurrences 
in the Abitibi area of the Canadian Shield; G.S.C. Paper 71-9. 

ACTIVE PR0JECTS 

680147 - Preparati on of book II Introduction to Geomathemati cs 11
• 

690038 - Probability models for estimating mineral potential. 

700085 - Statistical estimation of content and distribution 
of selected metals in Bear-Slave Provinces based on 
geologi cal factors. 

710030 - Canada-wide broad-scale estimation and prediction of 
the occurrence of mineral deposits for selected 
metals based on geological factors. 

710039 - Preparation of data base for statistical prediction 
of mineral potenti al of Superior Province. 

720003 - WW Compilation, coding, quantification and appraisal 
of mineral resource potential. 
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CANADIAN CENTRE FOR GEOSCIENCE DATA 

C. F. Burk, Jr., National Coordinator 

Objectives 

The broad goal of the Centre is to develop a national computer
based system for storage and retrieval of geoscience data, following the 
concept advanced by the National Advisory Committee on Research in the 
Geological Sciences.1 In this context, the term "system" refers to a 
broad set of interrelated activities, analogous toits meaning in the 
expression "Canadian postal system". 

Elements of the national system will be made available for 
voluntary use by any Canadian organization. These will include standards 
for recording data, methods for file and index creation, computer programs, 
an index to sources of data, and methods for data exchange and dissemination. 
The Centre will not physically store or collect geoscience observations 
and measurements; within the national system such data will continue to 
reside with their institutional or personal owners, wherever and whoever 
they may be. 

In order to achieve this goal, the following objectives for the 
Centre have been established: 

1. To provide for the dissemination and exchange of geoscience 
observations and measurements in computer-processable form, 
through development of a Canada-wide network of independent 
computer-based data files, a prototype of which is to be built 
by 1 September 1973. 

1.1 To promote the establishment and use of those standards for 
recording geoscience data necessary for network operation. 

1.2 To promote the study, testing and evaluation of data base 
management systems and other technology necessary to maintain 
and enhance the network. 

1.3 To establish by 1 April 1973 a census of Canadian computer
based data files, with particular attention to those in 
the public domain. 

1 Brisbin, w.c. and Ediger, N.M., Editors, 1967, A national system for 
storage and retrieval of geological data in Canada: Nat. Adv. Comm. 
Res. Geol. Sei. (available from Geol. Survey Canada), 175 p. 
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2. To identify in a single consolidated file all public data (i.e. 
observations and measurements) on Canadian geoscience, including 
both computer-processable and conventional records. 

2.1 To develop and expand the Canadian Index to Geoscience Data 
as the medium for recording the existence and location of 
data, with essentially comprehensive coverage for the 
following sources achieved by 1 April 1973: 

(1) Governmental geoscience agencies, both federal and 
provincial. 

(2) Publicly-available computer-processable geoscience 
data files. 

2.2 To study, test and evaluate computer, reprographie and other 
technology for the packaging and dissemination of products 
from the Canadian Index to Geoscience Data, particularly 
indexes and thesauri. 

3. To serve as a national "switching centre" for the communication 
of information related to achieving the Centre's goal. 

3.1 To provide technical advice, training and services in the 
fields of computer-based data storage and retrieval, indexing 
and other related subjects. 

3.2 To publish a regular (monthly) newsletter, beginning by 
1 September 1972. 

3.3 To publish technical reports which define, document and 
illustrate elements of the national system. 

3.4 To sponsor and encourage appropriate meetings, workshops and 
conferences. 

Activities 

Advisory Board - The establishment of objectives for the Centre was 
accomplished during the year in consultation with the Advisory Board to the 
Canadian Centre for Geoscience Data, which met twice in Ottawa under the 
chairmanship of Dr. J. M. Harrison. In addition, the 1O-member Board provided 
the Centre with views and comment from the mineral and petroleum industries, 
provincial governments, and other sectors of the Canadian geoscience 
community. 

Data Standards (1.1)
1 

- C. F. Burk, Jr. served as an ex officio member of 
standards committees sponsored by NACRGS in the fields of geological field 
data and mineral deposits data. One report concerning the latter was edited 
by the Centre and accepted for publication as GSC Paper 72-9: "Recommended 
Standards for Recording the Location of Mineral Deposits", by A. M. Kelly. 

l 
Numbers are cross-references to numbered Objectives listed above. 
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Burk also was active internationally on COGEODATA's Mineral Deposits Working 
Committee. He attended three formal meetings of thes e subc ommitte es. 

In the area of vocabulary control, B. A. McGee served as Chairman 
of the Thesaurus Committee of the Canadian Index to Geoscience Data , which 
met in Calgary and Québec. As a member of the I.U.G.S. Working Committee 
on a Multilingual Thesaurus, McGee contributed to a pilot project to develop 
the world's first multilingual scientific thesaurus. He attended one formal 
meeting. 

A research contract with the Royal Ontario Museum was signed which 
initiated work in the development of techniques for the standardized 
description of selected groups of invertebrate fossils. The contract extends 
to 1 June 1973. 

Data-base Management Systems (1.2) - The Centre continued to offer public 
use of the SAFRAS system through Systems Dimensions Limited, Ottawa, for 
testing and experimental purposes. Under a licencing agreement with its 
owners, SAFRAS was maintained and serviced by the University of Western Ontario. 
In part as a result of offering use of the system in this manner, the 
Computer Science Centre of the Department of Energy, Mines and Resources 
arranged for implementation of SAFRAS in order to provide service toits 
various Branches, particularly the Geological Survey of Canada. 

A SAFRAS Evaluation Committee was established in March 1972 under 
chairmanship of Dr. G. D. Williams, University of Alberta, to compare and 
evaluate this system with others on the market, and to recommend on future 
development of SAFRAS. The resulting report will be transmitted to the 
Advisory Board for comment and action. 

In his work as Chairman of the Registration Committee for the 
24th International Geological Congress, McGee utilized the MARK IV data-base 
management system, one of the most widely used systems of its class. 

Census of Data Files (1.3) - A survey of Canadian computer-based files of 
ruineral deposits data was carried out as a contribution to a worldwide survey 
of COGEODATA (I.U.G.S.). Twelve Canadian files were identified and described 
in general terms . Th e Centre was also re s ponsible for coordina ting Canadian 
responses to a mor e general worldwide survey of computer-based f iles carrie d 
out by Dr. André Hubaux, Research Secretary of COGEODATA. 

Canadian Index to Geoscience Data (2) - Major a c tivity during the y ea r 
related to development, testing a nd implementat ion of a n ew syst e m to 
proce ss the Index , cal led RAID (Re f e r en ce AID). Programming and syst ems 
work was done by the EMR Computer Sc i e n ce Centre. Due to problems and d e l ays 
in converting f r om the p revious s yst em (SIS - II) , t he second e d ition ( 71/1 ) 
was not produc ed un t i l Ma rch 1972 . The Thesaurus was proces sed by Alp ha t ext 
Sy stems Ltd . i n order t o p r ovid e camera-ready pho t ocomposed copy for 
reproduction. Mic r ofiche e d i t ions of the Index made di r ectly from magnetic 
tape were produced th rou gh Pub lic Archives . In addi t ion , the file was made 
a v ailable in magne t ic tape form. 
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Total file size grew to over 23,000 document titles, controlled 
by a 34,000-term Thesaurus. Input was received from seven contributing 
agencies, but the largest volumes came from the Ontario Department of Mines 
and Northern Affairs, the Saskatchewan Department of Mineral Resources, and 
Newfoundland Department of Mines, Agriculture and Resources. 

Technical Advice, Training and Services (3.1) - Visitors were received and 
other communications exchanged with members of the Canadian mineral and 
petroleum industry, provincial and federal agencies, universities, and 
with service companies. International visitors to the Centre represented 
France, Brazil, Australia, United States and Italy. In addition to 
personal contacts made at conferences and meetings as listed elsewhere, 
Centre staff consulted on various occasions with people in Toronto, Montreal, 
Québec, St. John's, Regina, Winnipeg, Burlington, Ont., Calgary, London, Ont., 
Syracuse, New York City and Geneva. 

Publications (3.3) - The Director authorized publication within the GSC 
Paper series of reports related to activities of the Canadian Centre for 
Geoscience Data. The first such report was: 

Hruska, J. and Burk, C. F., Jr. 

1971 Computer-based storage and retrieval of 
geoscience information: bibliography 1946-69: 
Canadian Centre for Geoscience Data, Geological 
Survey of Canada Paper 71-40, 52 p. 

The design of a distinctive cover for publications, newsletters, 
indexes and other products of the Centre was completed by EMR's Graphie 
Arts Section and approved by the Director. Its purpose is to easily identify 
work related to development of the national system. 

Workshops, Meetings (3.4) - In cooperation with the University of Calgary, 
a workshop "Geoscience Indexing 71" was held in Calgary, May 3-7, 1971 
which was attended by 18 registrants, mainly from the petroleum industry. 
Indexers from the Department of Indian Affairs and Northern Development were 
trained at the Centre. 

A one-day workshop on the SAFRAS system was held 27 May 1971 
in Ottawa at Systems Dimensions Limited for 14 EMR staff. 

Burk was active as Convener of Section 16, 24th International 
Geological Congress, "Computer-based storage, retrieval and processing 
of geological information", which will be co-sponsored by COGEODATA and 
the Centre. Twenty-six manuscripts were edited and a 3-day program prepared. 

Personnel Notes 

Mrs. Ruth D. Wright, Secretary, resigned 1 September 1971. Her 
position was replaced on 25 October 1971 by Mrs. Linda St. Pierre. 
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Attendance at Meetings 

C. F. Burk, Jr. 

1. National Organizing Committee, 24th International Geological 
Congress, Montreal, 24 April 1971. 

2. Advisory Board to Canadian Centre for Geoscience Data, Ottawa, 
30 April 1971. 

3. Workshop on Development of Gold Mining Community Regions, Ottawa, 
20-21 May 1971. 

4. 2nd Man-Computer Communications Seminar, Ottawa, 31 May - 1 June 1971. 

5. 8th World Petroleum Congress, Moscow, 13-18 June 1971. 

6. COGEODATA Working Committee on Mineral Deposits Data, La Gaude 
(France), 13-16 September 1971. 

7. Geoscience Information Society Annual Meeting, Milwaukee, 
31 October - 3 November 1971. 

8. First Geological Conference on Western Canadian Coal, Edmonton, 
17-19 November 1971. 

9. Thesaurus Committee of Canadian Index to Geoscience Data , Québec 
14 January 1972. 

10. GSC Field Data Committee, Ottawa, 21-23 February 1972. 

11. NACRGS Field Data Working Committee, Ottawa 28-29 February 1972. 

12. Geological Society of America Committee on Publications, Boulder, 
1-2 March 1972. 

13. Prospectors and Developers Assac. Annual Meeting, Toronto, 5-8 March 
1972. 

14. Advisory Board to Canadian Centre f or Geoscience Da ta, Ottawa, 
9 March 1972. 

15. Data Processing Institute Annual Meet i ng , Ottawa 27-29 Mar ch 197 2 . 

16. Panel on Sp ec ialized Libraries and Informa t i on Centres , London, 
Ontario, 30 March 1972. 

B. A. McGee 

1. Thesaurus Committ ee of Canadian Index to Geoscience Data , Calga r y , 
2 May 1971. 
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2. Workshop on Development of Gold Mining Community Regions, Ottawa, 
20-21 May 1971. 

3. Canadian Computer Conference, Toronto, 13-15 September 1972. 

4. Geoscience Information Society Annual Meeting, Milwaukee, 
31 October - 3 November 1971. 

5. Thesaurus Committee of Canadian Index to Geoscience Data , Quebec, 
14 January 1972. 

6. IUGS Working Group on Multilingual Thesaurus, Paris, March 1972. 

7. Prospectors and Developers Association Annual Meeting, Toronto, 
5-8 March 1972. 

Courses Attended 

C. F. Burk, Jr. 

1. "Implementation of Computer-Based Systems", Bureau of Staff Development 
and Training, Ottawa, 15-17 November 1971. 

B. A. McGee 

1. "SAFRAS Workshop", Canadian Centre for Geoscience Data, Ottawa, 
27 May 1971. 

2. "Job Coaching Workshop", EMR Education, Develooment and Training 
Section, Ottawa, 29 September - 1 October 1971. 

Special Talks 

C. F. Burk, Jr. 

1. "Summary of computer-based information systems in the geosciences", 
Geoscience Indexing 71 Workshop, Calgary, 3 May 1971. 

2 . "The SAFRAS data storage and retrieval system", Canada Centre for 
Inland Waters, Burlington, 10 May 1971. 

3. "Utility of the Canadian Index to Geoscience Data" , Workshop on 
Development of Gold Mining Community Regions, Ottawa, 31 May 1971. 

4. "Development and use of computer-based geological data systems", 
Geological Society of London, London, 11 June 1971. 

5. "Computer-based geological data systems: an emerging basis for 
international communication", 8th World Petroleum Congress, Moscow, 
18 June 1971. 



6. 

7. 
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11 Pres1.· dent' s report", Geosc · I f t · s · w h · 1.ence n orma ion ociety, as 1.ngton, 
1 November 1971. 

"Development of a national computer-based network of basic 
information on Canadian mineral deposits", Prospectors and 
Developers Association Annual Meeting, Toronto, 7 March 1972. 

8. "The Canadian Centre for Geoscience Data: a specialized information 
centre", School of Library and Information Science, University 
of Western Ontario, London, 30 March 1972. 

B. A. McGee 

1. "Introduction to the indexing techniques of the Canadian Index to 
Geoscience Data" , Geoscience Indexing 71 Workshop, Calgary, 3 May 1971. 

2. "A new key to mineral information: the Canadian Index to Geoscience 
Data", Prospectors and Developers Association Annual Meeting, 
Toronto, 7 March 1972. 

Membership on Committees 

C. F. Burk, Jr. 

1. Member, NACRGS Subcommittee on Computer Applications. 

2. Ex officia member, NACRGS Working Committees on Mineral deposits data 
and geological field data. 

3. Vice Chairman and Member, GSC Branch Computer Facilities Committee. 

4. Member, Interdepartmental Committee on UNISIST. 

5. Member, COGEODATA Working Committee on Mineral Deposits Data (I.U.G.S.). 

6. Ex officia member, Thesaurus Committee of Canadian Index to Geoscience 
Data. 

7. Vice President (1970) and President (1971), Geoscience Information 
Society. 

8. Chairman, Policy and Objectives Committee, Geoscience Information 
Society. 

9. Member, GEO·REF Advisory Cornmittee, Geoscience Information Society. 

10. Member, Committee on Publications and Chairman of its Bibliography 
Study Group, Geological Society of America. 

11. Member, Council of Society Presidents (1971), Arnerican Geological 
Institute. 
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12. Member, National Organizing Committee, 24th International Geological 
Congress; Convener, Section 16; and Co-Leader Field Excursion C-50 
(computer workshop). 

13. Editorial Board member, Geoscience Documentation. 

B. A. McGee 

1. Chairman, Thesaurus Committee of Canadian Index to Geoscience Data. 

2. Member, Working Group on a Multilingual Thesaurus, Cornrnittee on 
Documentation (I.U.G.S.). 

3. Alternate member, GSC Branch Computer Facilities Committee. 

4. Chairman, Registration Committee, 24th International Geological 
Congress. 

5. Member, Board of Directors, Canadian Association for Information Science. 

Outside Publications 

C. F. Burk, Jr. 

1. "A petrological-mineralogical code for computer use" (Review): 

2. 

Arn. Mineralogist, v. 56, nos. 3-4, p. 648-49 (1971). 

"Computer-based geological data systems: 
international communication": Proc. 8th 
v. 2, p. 327-335 (1971). 

an emerging basis for 
World Petroleum Congress, 
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THE 24th INTERNATIONAL GEOLOGICAL CONGRESS, 1971-72 

J.E. Armstrong, Secretary General 

The Secretariat of the Congress is located at 601 Booth Street and in 
the fiscal year was staffed by 3 permanent employees of the Geological 
Survey: J.E. Armstrong, Secretary General; I.M. Stevenson, Assistant 
Secretary General; and Mrs. Pauline Moyd, Organizing Secretary; 3 
casual employees, 3 summer students supplied by the Geological Survey; 
and 9 full time employees paid for by the Congress. 

The Congress issues bilingual circulars outlining its proposed program 
for 1972. The First Circular, which is 101 pages long, was distributed 
early in 1970 to about 55,000 geologists. The Second Circular, of 147 
pages, was issued i n March 1971 and was mailed to more than 8,500 
geologists in 115 countries who responded to the First Circular. The 
Third Circular, of 120 pages, was prepared and will be mailed in April 
1972. Approximately 7500 additional pieces of mail were handled by the 
Congress in the fiscal year. 

During the year staff members attended numerous I.G.C. business 
meetings in Ottawa and Montreal including 5 Executive meetings. 
Meetings were also held in Sudbury, Calgary and Vancouver. In 
addition to these business meetings the follawing annual meetings were 
attended: 

C.I.M.M. 
G.A.C. 
G.S.A. 
I.U.G.S. 
Prospectors 

Quebec City 
Sudbury 
Washington 
London, England 

and Toronto 
Developers 

- Armstrong, Moyd 
- Armstrong, Moyd, Stevenson 
- Moyd 
- Armstrong 

- Moyd 

Eighteen G.S.C. staff members are on the National Organizing Committee 
of the Congress and 54 G.S.C. geologists are acting as leaders, 
co-leaders, or guides on geological excursions. 
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National Advisory Comrnittee on Research 

in the Geological Sciences 

Thomas E. Bolton, Secretary 

The Twenty-second Annual Meeting of the National Advisory 
Comrnittee was held in ottawa, February 7 and 8, 1972. The annual 
reports submitted by the Subcomrnittees and recommendations are being 
prepared for publication in the twentieth annual report of the 
Commit tee. 

The annual compilation of current research projects in the 
geological sciences in Canada for 1970-71 was published in February, 
1972 (Geol. Surv. Can., Paper 71-5). It records information on 
current research by the universities, federal and provincial Depart
ment of Mines, Research Councils, and a few petroleum companies. 
Compilation of data supplied for the period 1971-72 is underway. 

At the request of the National Advisory Comrnittee, the 
Geological Survey of Canada has prepared eleven Canadian Sedimentary 
Rock Suites from sets forwarded by various members of the Subcomrnittee 
on Stratigraphy, Paleontology and Sedimentology, for sale to Earth 
Science Departments of Canadian universities. Twenty to twenty-two 
sets have been distributed. 

In 1971-72 the Geological Survey of Canada on the advice of 
the National Advisory Comrnittee awarded a total of $228,000 general 
(undirected) grants-in-aid of geological research in Canadian univer
sities. An additional $50,000 was provided for special grants for 
research in the development of computer processable files of geologic 
data, as recommended by the National Advisory Comrnittee. 

In November, 1971, the GSC grants-in-aid were included in a 
new Departmental Research Agreements programme open to any established 
Canadian research organization (universities, Research Councils, 
Museums, industry). Applications to the 1972-73 programme were 
evaluated according to the project's relevancy and contribution to the 
Department's objectives. Bolton assumed secretarial duties of the 
Departmental Grants Review Comrnittee in December, 1971. 

The GSC 1971-72 research awards and the .EMR 1972-73 Research 
Agreements have been included in the National Science Library "Infor
mation Exchange Center for Federally-Supported University Research". 
Bolton has represented the Survey and Department at the meetings of 
the Information Exchange Comrnittee. 

The National Research Council of Canada annually awards 
grants-in-aid of geological research to Canadian universities on a 
more substantial scale. Bolton acted as an observer on behalf of the 
Survey at the 1971 and 1972 Earth Sciences Grant Selection Comrnittee 
meetings. 
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BRANCH REGISTRY 

R.D. Robillard 

Following is a summary of special projects carried out by the Branch 
Registry during the part year. 

1. Approximately 2,500 field notebooks were transferred to the Public 
Archives for safe keeping. These notebooks dated from 1842 to 
the year 1900. 

2. Files from the office of the Chief Geologist dating from 1936 to 
1955 were also transferred to the Public Archives. These files 
will be searched for retention of pertinent material and the rest 
will then be destroyed. The Public Archives will consult with the 
Branch concerning retention of material before destroying files. 

3. A review was made of air photographs stored in the basement and over 
40 lineal feet of unidentified air photographs were destroyed, 

4. A new Records Procedural Manual was prepared for the use of branch 
staff. 

5. A visit was made to the Institute of Sedimentary and Petroleum Geology 
in Calgary in order to set up a new classification system based on the 
system presently in use in the Branch in Ottawa. 
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SECRETARIAL SERVICES 

Mrs. B. Richard 

Summary of work executed by the Secretarial Services Section 
for the year 1971/72. 

Letters from stenorette ............................ , ..... . 
Letters from manuscript ............................... . .. . 
Letters (French) ......................................... . 

Pages of reports from stenorette ......................... . 
Pages of reports from manuscript ......................... . 
Pages of reports (French) ................................ . 
Pages of preliminary reports .......................... . .. . 
Pages of preliminary reports (French) .................... . 

Publication lists ........................................ . 
Tabulated pages .......................................... . 
Envelopes and labels .................. . .................. . 
Cards and f orms ............. . ............................ . 
Total of carbon copies produced .......................... . 

Secretarial relief supplied (days) ....... . ................ . 

Daily average number of operators in pool ........... 6.67 t 
Daily average of personnel on secretarial ~ 

relief duties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

Daily time factor for corrections, placing 
figures and illustrations in reports, 
cutting and pasting of preliminary 

56 
2,861 

152 

91 
10,428 

260 
4,918 

14 

318 
1,446 
1,739 
9,890 
6,383 

155.5 

7.29 

reports and setting up tables .. . ..... ...... ........ .. . . 25% 

Approximate assessment of work: 
Letters 45 to 50 lines of single spacing, 1-inch margin, 

6½ x 8-inch type area, including address and salutation. 
Reports 32 to 36 lines of double spacing, 1-inch margin, 

6½ x 11½-inch type area. 
Tabulated pages - numerical statistics, correlation tables etc. 
Cards and forms - IBM type cards, geological records, bibliographies. 

Typing of French correspondence and reports was higher 
whil e typing of preliminary reports was considerably lower. Hard 
work and extra workers eliminated the backlog of these reports last 
year. 

To meet the growing demands of more precise and time 
consuming assignments the assesment of work has been updated. 

The 'pool' has had a face lift which ha s improved both 
working cond i tions and morale. 
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APPENDIX I 

STAFF LIST 

Geological Survey of Canada 

(as supplied by reporting units; July 4, 1972) 

DIRECTOR'S OFFICE 

Fortier, Y.O., Director 
Blouin, Mrs. L., Secretary 
Lord, C.S., Chief Geologist 
Derry, Miss G.E. 
Carr, Mrs. E.J. 
Wright, G.M. 
Hall, E. 

Special Projects 

Douglas, R.J.W. 

Secretary Natl. Adv. Conn. 

Bolton, T.E. 

Canadian Centre for Geoscience Data 

Burk, C.F. 
McGee, B.A. 
St. Pierre, Mrs. L.L. 

International Geol. Congress 

Armstrong, J.E. 
Stevenson, I. 
Moyd, Mrs. P. 

Administrative Services 

Pollitt, K. 
Bigras, Mrs . B.D., Secretary 

Financial Services 

Hickson, J.R. 
Pettis, D.F. 
Going , Mrs. M.I. 
Koops, Mrs. M.F. 
Bennett, Miss B.J. 

Office Services 

Lajoie, L.J. 

Purchasing and Supplies 

Salter, I. 
Meehan, Miss C.L. 
Charlebois, G.J. 
Moreau, V. 
Davidson, D.D. 

Equipment Office 

Rozan, R. 

Branch Registry 

Robillard, R.D. 
Begin, Mrs. G.M. 
Belanger, Miss M. 
Ganim, T. 

Secretarial Services 

Richard, Mrs. B.G. 
Cantin, Mrs. L.S. 
Murphy, Miss M. 
Atkinson, Mrs. M. 
Jones, Mrs. L.E. 
Crump, Miss J. 
Lafrance, Mrs . M.C. 
Hasnick, Miss A. 
White, Miss M. 
Johnstone, Miss S.J. 

CENTRAL LABORATORIES AND TECHNICAL 
SERVICES DIVISION 

Maxwell , J.A ., Chief 
Parke-Taylor, Miss A.H., Secretary 
Lapp, J.H., Admin. Officer 



Analytical Chernistry 

Abbey, S. 

Chernical Laboratories 

Courville, S. 
Sen Gupta, J.G. 
Bouvier, J.L. 
Seymour, Miss L.J. 
Belanger, Mrs. G.C. 
Watson, Mrs. F.J. 
Grushman, Mrs. V. 
Vickers, G. 

Spectrographie Laboratories 

Champ, W.H. 
Bender, G.A. 
Church, K.A. 
Brown, D.A. 
Belanger, P.G. 

Mineralogy 

Traill, R.J. 

Mineralogical Studies 

Lachance, G.R. 
Delabio, R.N. 
Plant, A.G. 
Stenson, Mrs. A.P. 
Bonardi, M. 
Gravel, J. 
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Mineral Separation and Sample 
Preparation 

Paris, J.C. 
Machin, B.D. 
Charbonneau, R. 
Brown, A.G. 
Huot, J.M.R. 

National Collections 

Steacy, H.R. 

Mineral and Rock Set Preparations 

Larose, J.M. 
Turpin, J. 
Racine, T.H. 

Mechanical Services and Instrument 
Development Shop 

Meilleur, G.A. 
Cregheur, A.Y. 
Fournier, J.P. 
Walker, B.A. 

Electronic Services and Instrument 
Development 

Jones, F.W. 

GEOLOGICAL INFORMATION PROCESSING 
DIVISION 

Harker, P., Chief 
Blackadar, R.G. Ch. Sei. Editor 
St. Pierre, L.P. Admin. Officer 
Mahoney, Mrs. L.R. 
Robertson, Mrs. W., Secretary 

Publications and Information 

Touchette, J.L. 
Clarke, C.R. 
Drapeau, Mrs. G.M. 
Letang, E.G. 
Murphy, B.P. 
Rail, E.J. 
Rawlings, Mrs. J.C. 

Photographie Services 

Cooke, F.J. 
Beckstead, D.C. 
Kernpt, J .W. 
Skuce, C.A. 
Stafford, W.G. 
White, J.I. 



Library, Central Tech. Files, 
Data Processing 

Sutherland, Mrs. D.M. 
Christensen, Miss C.J. 
McKinley, Mrs. S.M. 
Eyre, W.H. 
Laurendeau, P.E. 
Segall, Miss C.D. 
Stewart, Miss T.G. 
Williams, Miss M.E. 
Yee, Mrs. I.S. 
Broad, Miss C.E. 
Roe, Mrs. B.A. 
Storey, B. 

Cartography 

McNeil, C.E. 
Di Millo, Mrs. M. 
Champagne, L. 

Drafting Unit A 

Nunn, E.P. 
De bain, P.C. 
Williams, J.B.F. 
Barbary, G.J. 
Daley, L.A. 
Fairfield, R.D.J. 
Grenier, N. 
Heyendal, H.A. 
King, J.A. 
Lavigne, G.H. 
Mainville, B. 
Pratt, J.A. 
Sauvageau, J.A.R. 
Thomson, H.A. 
Wylie, W.G. 

Drafting Unit B 

Babcock, L.W. 
Daugherty, R.F. 
Leader, R.E. 
Bencik, K. 
Corriveau, J.P. 
Fouchard, G.W. 
Heney, F.J. 
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Drafting Unit B (Cont'd) 

Hill, R. S. 
Kovachic, Mrs. H. 
McCracken, J.N. 
McKenzie, N.M. 
Mokry, Mrs. Z. 
Raddatz, Miss M.A. 
St. Pierre, M. 
Simonds, Mrs. B.J. 
Yelle, J.S. 

Drafting Unit C 

Dumbrell, E.A. 
Finn, H.J. 
Gagnon, J.G.E. 
Brown, D.G. 
Coulthart, I.A. 
Crepin, G.J. 
Enright, M.L. 
Hill, B.G. 
Nichol, H.S. 
Papps, T.L. 
Perron, R.R. 
Potvin, R.Y. 
Saffin, R.E. 
Yeager, F.S. 
Young, W.G. 
Wilson, G.B. 
Howe, K.G. 

Photomechanical Unit 

Buck, N.E. 
MacKenzie, R.J.G. 
Major, A.C. 
McNeill, D.G. 
Wilkinson, R.W. 
Thibault, M. 

INSTITUTE OF SEDIMENTARY AND 
PETROLEUM GEOLOGY 

INSTITUTE DIRECTOR 

McLa r en , D.J. 
Cascadden, Mrs. M.B.I., Secretary 



ADMINISTRATIVE SERVICES 

Brusso, A.W., Admin. Officer 

Office Services 

Jamieson, A. 
Rose, Mrs. I.A. 
Dreger, Mrs. M. 
Penley, Miss W.L. 
Dube, Miss D. 
Peatman, D. 
Unger, J. 
Fiddes, Mrs. L.V. 
Kraft, Mrs. R. 
Haase, Miss V.L. 
Giles, Mrs. C. 
Blunden, Miss V. 
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Building and Engineering Services 

Peterkin, G.M. 
Delay, B.G. 
Brydges, G.E. 
Baiocchi, E.A. 

REGIONAL GEOLOGY SUBDIVISION 

Stott, D.F., Subdivision Head 

Arctic Islands Section 

Christie, R.L. 
Thorsteinsson, R. 
Kerr, J.W. 
Trettin, H.P. 
Balkwill, H.R. 
Roy, K.J. 
Davies, G.R. 

Northern Mainland Section 

Yorath, C.J. 
Norris, D.K. 
MacKenzie, W.S. 
Young, F.G. 
Belyea, H.R. 
Myhr, D.W. 
Aitken, J.D. 

Southern Mainland Section 

Taylor, G.C. 
Ollerenshaw, N.C. 
Gibson, D.W. 
Pugh, D.C. 
Price, L.L. 
Meijer-Drees, N.C. 
Macqueen, R.W. 
Williams, G.K. 

Sedimentological Laboratories 

Renn, Miss A.C. 
McEwan, W.O. 

PALEONTOLOGY SUBDIVISION 

Norford, B.S., Subdivision Head 

Macropaleontology Section 

Norris, A.W. 
Bamber, E.W. 
Nassichuk, W.W. 
Pedder, A.E.H. 

Micropaleontology Section 

Chamney, T.P. 
Hopkins, W.S. 
Brideaux, W.W. 
Sweet, A.R. 
Uyeno, T.T. 
Sliter, W.V. 

Ottawa Pale0ntology Section 

Tozer, E.T. 
Jeletzky, J.A. 

Paleontological Laboratories 

Carbone, S. 
Michie, R.D. 
Haden, D.F. 
McDonald, Miss H.M. 
Ruddy, Miss L.L. 
Rice, M.J., Custodian 



ENERGY SUBDIVISION 

McCrossan, R.G., Subdivision Head 

Geochemistry Section 

Wanless, G.G. 
Foscolos, A.E. 
Snowdon, L.L. 
Barefoot, R.R. 
Heinrich, A. 
Khan, M.R. 
Northcott, Mrs. E.M. 

Geology of Petroleum Section 

Procter, R.M. 
Havard, Mrs. C.J. 
Ball, N.L. 
Banning, W.W. 
Maiden, F. 
Bjarnason, A. 

Geology of Coal Section 

Cook, D.G. 
Latour, B.A. 
Irvine, J.A. 
Cormier, B.R. 

Coal Petrology Section, Ottawa 

Hacquebard, P.A. 
Cameron, A.R. 
Birmingham, T.F. 
Donaldson, J.R. 
Gange-Harris, C. 

GEOLOGICAL INFORMATION SUBDIVISION 

Irish, E.J.W., Geological Editor 
Findlay, Mrs. C.E. 

Cartography 

MacLachlan, L. 
Browne, J.A. 
Stewart, Miss M.D. 
Ortman, B. 
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Cartography (Cont'd) 

Siewert, Mrs. S. 
Thomson, J.W. 
Vermette, W.P. 
Walter, D.J. 
Ortman, K.M. 
Wardle, L. 

Library 

Jones, Mrs. M. 
Matiisen, Miss T. 
Greener, Mrs. P.L. 

Publications Distribution 

Brooks, Mrs. M.H. 
Sime, Miss D.A. 

Photography 

Lawrence, D.G. 

REGIONAL AND ECONOMIC GEOLOGY 
DIVISION 

Wheeler, J.O., Chief 
Duffel!, S., Assist. Chief 
Arnold, J.G., Admin. Officer 
Gougeon, C.L. Mrs., Secretary 
Ter Harr Romeny, W.U. 

Cordillera and Pacifie Margins 

Gabrielse, H. 
Eisbacher, G. 
Souther, J.G. 
Tipper, H.W. 
Cameron, B.E.B. 
Campbell, R.B. 
Muller, J.E. 
Hutchinson, W.W. 
Roddick, J.A. 
Blusson, S.L. 
Monger, J.W.H. 
Templeman Kluit, D. 
Leaming, S.F. 
Marble, A. Mrs. 
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