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CURRENT RESEARCH IN THE GEOLOGICAL

SCIENCES IN CANADA, JUNE, 1969 - MAY, 1970

The research projects listed in this compilation have been obtained
mainly from the universities, federal and provincial departments of mines, and
other non-industrial institutions carrying on research in the geological
sciences; they include some projects in geophysics and other fields concerned
with geology and geological problems. With the exception of a few projects
by some of the larger oil companies the compilation does not include research
by mining and oil company geologists. The survey was made between October
and December, 1969 and records research in progress from about June, 1969
to May, 1970,

The compilation is useful in enabling research workers to see who
are working in similar fields and on similar problems. It indicates lines
of research receiving the greatest attention and, by inference, those being
neglected. It also serves to record the large number of research projects
undertaken as graduate theses in our universities, of which the results are
available in manuscript form in university libraries.

Success in assembling project titles and other information for such
a compilation depends on the response of institutions and research workers.
Acknowledgment is made in particular to those who assembled and forwarded
the data on research projects in the organizations under their direction
(see p. 248 for list of organizations reporting). However, in spite of
general excellent cooperation, many projects on which no information was
received are not included. Readers carrying on projects in geology and in
allied fields of interest to geologists and which they consider should be
included, should notify the Secretary, National Advisory Committee on
Research in the Geological Sciences, 601 Booth Street, Ottawa. They will be
placed on the list of those to receive the forms on which contributors forward
information on their research projects in November of each year. This com-
pilation is a cooperative undertaking.

Use of the Compilation

In this compilation, projects are grouped under main headings that
cover the different branches of the geological and allied sciences. The
reader can thus find out readily the research in progress in the field in
which he is interested. Many contributors have provided, in addition to the
title, a short statement on the subject under investigation and references
to their most recent publication on the project.

Many projects that seem to fall equally well under more than one
heading are repeated under these headings. An author index (p. 236) lists
after each author  the numbers of projects, as listed in the compilation, on
which he is currently engaged. Thus by reference to the author index, the
fields of research and projects of any worker may be found.



AREAL GEOLOGY

Alberta

Godfrey, J.D., Bayrock, L.A., Research Council of Alberta:
Reconnaissance bedrock mapping, northeastern Alberta, 1969-.
Maps and report are in preparation on reconnaissance
mapping of Pleistocene Geology, the Athabasca Formation and
Precambrian basement in 7,000 square miles in northeastern
Alberta.

Green, R., Research Council of Alberta:
Bedrock mapping (Oyen area), southeastern Alberta, 1967-70.
Geological mapping, on scale 1:250,000 of a region
containing masses of glacially contorted bedrock,

Green, R., Carrigy, M.A., Mellon, G.B., Research Council of Alberta:
Bedrock geology, northern Alberta, 1962-69.
Maps and final report (north of 56° latitude) are in
preparation.

Mellon, G.B., Carrigy, M.A., Hamilton, W.N., Research Council of

Alberta:
Bedrock mapping Western Plains, Alberta, 1969-.

British Columbia

Carter, N.C., British Columbia Dept. of Mines and Petroleum

Resources:

Geology and mineral deposits of the Alice Arm area, British

Columbia, 1 inch to § mile, 1968-70.

The most important mineral deposits of the area include
porphyry-type molybdenite deposits and vein silver deposits,
which were examined in detail. See Minister of Mines,

British Columbia, Annual Reports, 1968 p. 56-68,

Leech, G.B., Geol., Surv. of Canada:
Kananaskis Lakes, British Columbia, 1 inch to 4 miles, 1962-
68.
See Cretaceous strata in the west face of the Rocky
Mountains, Geol. Surv. Canada Paper 67-1A, p. 72-73, 1967.

Muller, J.E., Geol. Surv. of Canada:
Geology, stratigraphy, petrology and mineral deposits of
northern Vancouver Island (N.T.S. 102I, 92L, 92E,
92K) .
See Geol. Surv. Can., Paper 69-1A, 1969,

Muller, J.E., Carson, D.J.T., Geol. Surv. of Canada:
Geology and mineral deposits of Alberni map-area, Vancouver
Island and Gulf Islands, British Columbia.
Regional geology, stratigraphy, petrology and mineral deposits
central part of Vancouver Island in the Strait of
Georgia (N.T.S. 92F).



10.

11.

12,

13,

Northcote, K.E., British Columbia Dept. of Mines and Petroleum

Preto,

Roddick

Wheeler

Resources:
Port McNeill - Cape Scott area, northern Vancouver Island,

1 inch to 1 mile, 1968-71.

A study of mineral deposits and their relationship
to regional geology and distribution of plutonic rocks.
See B.C. Minister of Mines Annual Report, 1968.

V.A., British Columbia Dept. of Mines and Petroleum Resources:
Geology and mineral deposits of Copper Mountain, British
Columbia, 1 inch to 500 feet, 1968-70.
The study has involved mapping an area of approximately
50 square miles. Particualr attention has been paid to the
stratigraphy, structure and metamorphism of the Nicola
volcanic and sedimentary rocks which surround the Copper
Mountain stock. A detailed examination of all known mineral
deposits in the area has been made with particular attention
to relationship of mineralization to distribution of intrusive
rocks, rock alteration and structure. A number of samples
for radiometric age dating of the various intrusives were
also collected.

, J.A,, Hutchison, W.W,, Geol, Surv. of Canada:
Coast Mountains project, British Columbia, 1967-71.

A continuing investigation of the Coast Mountains
between Vancouver and southeast Alaska with special emphasis
on the development of plutonic rocks. See Coast Mountains
project, British Columbia; Geol. Surv, Can., Paper 68-1,
1968, Paper 69-1, 1969 p. 29-39, and Recording geological
field data for machine retrieval and processing; Western
Miner, February, 1968.

, J.0., Geol. Surv. Canada:
Lardeau West, British Columbia, 1 inch to 4 miles, 1965-70.
Reconnaissance study of part of the corz zone of
the Eastern Cordilleran fold belt and embracing Slocan
and northern Kootenay Arc districts. See Lardeau (west
half) map-area, British Columbia; Geol, Surv. Can., Paper
68-1A, p. 56-58, 1968.
Big Bend map-area, British Columbia, 1 inch to 4 miles,
1959-71,
Reconnaissance study of part of the core zone of the
Eastern Cordilleran fold belt. See Big Bend map-area,
British Columbia; Geol. Surv. Can., Paper 64-32, 1964,

Manitoba

Church, B.N., Manitoba Dept. of Mines and Univ. of Manitoba:

Wanipigow area, Manitoba, 1968-69.

The field and laboratory study sheds new light on the
history of the Rice Lake volcanic-metasedimentary belt., The
stratigraphic pile in the Wanipigow area consists of about
equal volumes of basalt and dacite with minor sediments
(the Rice Lake group) overlain by granite pebble conglomerate
and sandstone (the San Antonio formation). These beds have
undergone early gravity faulting followed by transcurrent
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14.

15.

16.

17.

18.

19.

20,

movement, flexural slip folding and extensive kink band
development. Primary structures are locally destroyed by
intense cataclasis and the rocks have been raised to the
blue amphibole-chloritoid level of regional metamorphism.
See Manitoba Dept. of Mines Geological Paper 3/68.

Cranstone, D,A., Toogood, D.J., Manitoba Mines Branch:

Pakwa Lake and Pistol Lake map-areas, Manitoba, 1968-70.

A major cataclastic fault zone crosses the Pakwa-
Pistol map-area. This fault zone consists of a vertical
3,000 foot thick layer of mylonites and related cataclastic
rocks with an anastomosing network of sub-parallel subsidiary
cataclastic faults. The main fault zone underlies Setting
Lake and extends northeast to Thompson and Mystery Lake.
It forms the boundary between two lithologically distinctive
crustal blocks, with metasediments, derived paragneisses,
and massive to gneissic pink granites to the northwest and
with banded granitoid plagioclase-quartz-hornblende gneisses
the predominant rock type to the southeast of this fault.
See Manitoba Mines Branch Paper 3-68, p. 18-22 and prelimi-
nary maps 1969 D-1 and D-2.

Elphick, S.C., Manitoba Mines Branch:

Mynarski Lake area, Manitoba (part of Southern Indian Lake
project), 1969-71; M.Sc. thesis, Univ. of Manitoba.

Ermanovics, I.F., Geol. Surv. of Canada:

Haugh,

Haugh,

Geological remapping of rocks of the Superior Province,

Manitoba, 95°-979W, 510-53°N,

A comprehensive petrochemical and structural review
of this Archaean 'root area' underlain by hybrid 'granitic’
rocks of various compositional and textural kinds, See
Hecla-Carroll Lake map-area, Manitoba and Ontario, Geol.
Surv. Canada Paper 69-42, 196,

1., Elphick, S.C., Manitoba Mines Branch:
Kettle Rapids - Moose Lake area, Manitoba, 1968-70.

I., Campbell, F.H.A., Elphick, S.C., Schledewitz, Dave,
Steeves, M.A., Hinds, R.W,, Thomas, K., Frohlinger, T.,
Cranstone, J., Manitoba Mines Branch:

Southern Indian Lake project, 1968-71.

Systematic geological coverage of approximately

4,000 square miles of the Churchill province (Southern

Indian Lake - Granville Lake - Rat River region)} with

special studies on sedimentation, volcanism, metamorphism and

structure.

Schledewitz, Dave, Manitoba Mines Branch:

Southern Indian Lake area, Manitoba, 1969-71; M.Sc. thesis,
Univ. of Manitoba.
The main interest is the structural aspect of the
Rat Lake area.

New Brunswick

Gordon, A.J., Logan, A., Patel, Ismail., Univ. of New Brunswick:

Geological investigations in Saint John New Brunswick, 1969-.



21.

22,

23.

24,

25,

26.

27.

Grant,

Construction work undertaken in conjunction with
widespread urban redevelopment is resulting in many
temporary exposure of rock sequences ranging from Precambrian
to Carboniferous in age. Such exposures are proving of great
value in the study of the complex geological history of the
Saint John area.

Richard, New Brunswick Dept. of Natural Resources and
Univ. of New Brunswick:
Loch Alva area, New Brunswick, 1969-70.

Skinner, R., Geol. Surv. of Canada:

Tuadook Lake map-area, New Brunswick, 1968-70.

An area in the central part of the Miramichi Highlands
underlain by Cambro-Ordovician to Silurian and/or Devonian
sedimentary and volcanic rocks intruded by Upper Ordovician(?)
and Devonian granites and granodiorites and Devonian gabbro.
See Tuadook Lake map-area, New Brunswick; Geol. Surv. Can.,
Paper 69-1A, 1969,

Williamson, D.H., Laurentian Univ.:

Geological study of northeastern part of Caledonia Mountains,
southeast New Brunswick, 1962-71.

Newfoundland & Labrador

Anderson, M.M., Memorial Univ. of Newfoundland:

Southeastern Avalon Peninsula, Newfoundland, 1969-72,

Brueckner, W.D., Memorial Univ. of Newfoundland:

Clark,

Problems of Avalon Peninsula geology, 1959-.

This project deals with a variety of bedrock
problems, emphasis being laid on the sedimentary formations
and their diastrophic deformation without excluding the
interrelationships with volcanic and intrusive rocks.

A.M.S., Kennedy, M,J., Memorial Univ. of Newfoundland:
Structural and petrologic investigations between Makkovik

Bay and Kaipokok Bay, Labrador, 1969-; M.Sc, thesis

(Clark).

Work on the Aillik Series has revealed a complex
structural history involving at least three phases of
intense deformation accompanied by amphibolite facies
metamorphism.

Cumming, L.M., Bostock, H.H., Geol. Surv. of Canada:

Operation Strait of Belle Isle (Precambrian), Newfoundland

and Labrador, 1969-72.

The project is coordinated by L.M. Cumming who is
studying the Paleozoic rocks of the area. The field season
of 1970 will be spent in completing 1 inch to 1 mile mapping
of Precambrain rocks at the northern extremely of the Long
Range Mountains, Newfoundland and 1971 on the Precambrian
rocks north of the Strait of Belle Isle. See Geol, Surv,
Can, Paper 70-1, Pt. A, 1970.
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28. Kennedy, M.J., Coates, H.J., Memorial Univ.:
Structural investigations in the metamorphic and volcanic
rocks of the Burlington Peninsula, Newfoundland,

1968-72: M.Sc. thesis (Coates).

The present phase of this investigation is a study
of the structure, stratigraphy and metamorphic history of
the region between Ming's Bight and Grand Cove, Confusion
Bay.

29. Kennedy, M.J., Smyth, W.R., Memorial Univ. of Newfoundland:
Structural relations within the Appalachians of northwestern
Newfoundland, 1969-72; M.Sc. thesis (Smyth).
Involves mapping of the area south of Hare Bay as
far as Canada Harbour, recognition of allocthonous rocks
which had been metamorphosed and deformed several times
before emplacement as a klippe, and study of post-
emplacement structures. Involves also structural studies of
the Grey Islands and relations of the metasediments of
these islands with the Fleur de Lys Supergroup on the
eastern side of White Bay.

30. Mullins, J., Newfoundland Dept. of Mines, Agriculture and
Resources:
Geology, St. Catherines (east half) map sheet, Newfoundland,
1968-69.

Involved detailed geological mapping and geochemical
sampling of stream sediments and soil. Report on the project
is in press.

31. Upadhyay, H.D., Kennedy, M.J., Neale, E.R.W,, Memorial Univ. of

Newfoundland:

Geology and mineral deposits of the Ordovician Snooks Arm
Group and related rocks, 1969-71; M.Sc, thesis
(Upadyay) .

H. Upadhyay has commenced a detailed field study of
the Snooks Arm Group, its contained mineral deposits, and
the relationship of this Group to a subjacent belt of
ultrabasic rocks and to the Silurian(?) Cape St. John Group
mapped west of the ultrabasic belt. The first season's
work involved study of several sections across the Snooks
Arm Group which resulted in: 1) verification of the fact
that rocks of the Group contain a single penetrative fabric
and occupy the northwest limb of a major syncline which,
however, contains several large scale flexures not previously
recognized; 2) proof that the flanking ultrabasic rocks and
the Cape St. John group have essentially the same structural
history as the Snooks Arm although the Cape St, John rocks
are more intensely deformed.

32. Williams, H., Memorial Univ. of Newfoundland:
Petrology, age and stratigraphy of eruptive rocks and
basal Cambrian strata, Strait of Belle Isle,
.Newfoundland, 1968-72.
See Geology of Belle Isle, northweastern extremity
of the Appalachian Miogeosynclinal Belt. Can. Jour, Earth
Sci., v. 6, 1969.



Nova Scotia

33, Benson, D.G., Geol. Surv. of Canada:
Antigonish Highlands, and Antigonish Basin areas, Nova
Scotia, 1964-70.

34. King, L.H., Maclean Brian, Kranck, Kate (Miss):
Regional geology of the Scotian Shelf, 1964-,

A program to map the near surface structure and
stratigraphy of the bedrock underlying the entire Scotian
Shelf and Bay of Fundy is being conducted utilizing
continuous seismic-reflection profiles and sample data
obtained through dredging operations. Profiles representing
some 8,000 miles of traverse have been accumulated, and are
being interpreted utilizing differences in acoustical
characteristics and unconformable relationships to delineate
rock units. Interpretation of the surficial geology is based
upon a detailed study of echograms, examination of bottom
samples, continuous seismic-reflection profiles, radiogenic
ages and paleontological data. Work currently in progress
will provide surficial geological coverage for the whole
of the Scotian Shelf, and Northumberland Strait and Georges
Bay and Bay of Fundy. See Submarine end moraines and
associated deposits on the Scotian Shelf: Geol. Soc. Amer.
Bull., v. 80, p. 83-96, 1969.

35, Milligan, G.C., Chatterjee, A.K., Dalhousie Univ.:
Investigations in the George River Series, Cape Breton, Nova
Scotia, 1962-, Ph.D. thesis (Chatterjee).
Publications now in preparation are primarily maps
and preliminary reports on field work of four field seasons.
They will be followed by more detailed studies of petrology,
wall rock alteration associated with sulphides, structure,
etc., There is some evidence that the Precambrian George River
rocks are overthrust sheets overlying the Mississippian rocks
in the area,

Northwest Territories

36. Bell, R.T., Geol. Surv. Canada and Brock Univ.:
Study of the Hurwitz Group in the eastern part of the
Rankin-Ennadai belt, 1967-70.
See Geol. Surv. Can., Paper 68-36, 1968,

37. Bostock, H.H., Geol. Surv, of Canada:
Itchen Lake map-area, District of Mackenzie, 1964-70.
The final report will include descriptions of gold-
bearing sulphide-arsenide deposits at Point, Itchen, and
Contwoyto Lakes. See Geol. Surv. Can. Paper 68-1B, 1968,
p. 72-76

38. Christie, R.L., Geol. Surv. of Canada:
Geological reconnaissance of eastern Devon Island with
additional stratigraphic studies on southeastern
Ellesmere Island, 1968-71.
Reconnaissance study of Precambrian rocks and of lower
Palaeozoic sections,
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39,

40.

41,

42,

43.

44,

45.

Eade, K.E., Geol, Surv, Canada:

Ennadai Lake map-area, District of Keewatin, 1 inch to 4
miles, 1968-70.
A study of the stratigraphy and structure of the
Aphebian sedimentary rocks and of the post-orogenic fluorite-
bearing granites which intrude the sedimentary rocks.

Heywood, W.W., Geol. Surv. Canada:

Geology of northern District of Keewatin and southern

Melville Peninsula, 1960-70.

Includes study of petrology, structure, and metamor-
phism of Precambrian terrain mapped on Operations Back River
(1960) and Wager (1964) and Southampton (1969). See
Geological notes, northeastern District of Keewatin and
southern Melville Peninsula, District of Franklin, Northwest
Territories; Geol. Surv. Can., Paper 66-40, 1966,

Kerr, J.M., Geol., Surv, Canada:

Southwest Ellesmere Island and Western Devon Island, Northwest
Territories, 1967-72.
See Geol. Surv. Canada, Paper 68-1, Pt. A, 1968,

p. 199-200,

Sanford, B.V., Geol, Surv. of Canada:

Geology of Southampton Coats and Mansel Islands, Northwest
Territories, 1968-70.
Much new information concerning the stratigraphy
and sedimentation of the Ordovician and Silurian succession
was obtained. In addition, Paleozoic deformation, hitherto
unreported will help to shed new light on the tectonic
history of the Northern Hudson Bay Basin and adjacent areas
of the Canadian Shield. See Geol, Surv. Canada, Paper 70-1, 1970.

Thorsteinsson, R., Kerr, J.W., Geol. Surv. of Canada:

Geological mapping of Cornwallis and adjacent smaller
islands, 1965-70.
See Cornwallis Island and adjacent smaller islands,
Canadian Arctic Archipelago; Geol. Surv., Canada, Paper
67-64, 1968.

Trettin H.P., Geol. Surv. of Canada:

Geology of lower Paleozoic sediments, Foxe Basin, northeastern
Melville Peninsula, and parts of northern and central
Baffin Island, 1968-70.
See Geol. Surv., Canada, Paper 69-1, Pt. A, 1969,

p. 246-252.

Yorath, C.J., Norris, D.K., Young, F.G., Havard, C.J., McCrossan,

R.G., Hopkins, W.S., Geol. Surv, of Canada:
Beaufort - Mackenzie project, Northwest Territories, 1969-

75.

A detailed basin analysis study of the Mackenzie
Beaufort Basin, involving collaborative research among
members of the Geological Survey, Dominion Observatory, Marine
Sciences Branch and universities. See Geology of the
eastern part of the Northern Interior and Arctic Coastal
Plains, Northwest Territories, Geol. Surv. Can., Paper 68-27.



46.

47.

48.

49,

50.

51.

52.

53,

54.

Ontario

Ayres, L.D., Ontario Dept. Mines:
Favourable Lake - Poplar Hill compilation sheet, 1968-71,
See Summ. of field work, 1968; Ont. Dept. Mines,
Misc. Pap. 22, p. 6-10,
Setting Net Lake area, 1968-71,
See Summ. of field work, 1969; Ont. Dept. Mines,
Misc. Pap. 1969,

Baer, A.J., Geol. Surv. Canada:
Geology of the Precambrian Shield in the Rivigre Gatineau
map-area, Quebec and Ontario, 1968-,
See Geol, Surv. Canada Paper 69-1, p. 141-142, 1969
and Paper 70-1, 1970,

Bennett, Gerald, Ontario Dept. of Mines:
Townships of Strathcona and Briggs, 1 inch to § mile, 1969-
71.
See Ont. Dept. Mines summ, of field work, 1969.

Bennett, Gerald, Thurston, P., Giquere, J.F., Wolfe, W.J., Ont.

Dept. of Mines:

Operation Pukuskwa, Ontario, 1968-70.

Areal geology of stream sediment geochemistry of
the area between Marathon and Wawa, south of the Trans-
Canada highway along the north shore of Lake Superior.
See Ont. Dept. Mines, Geol. Maps No. p. 506-507, 1968,

Bright, E.G., Ontario Dept. of Mines:
Operation Pamour, Timmins area, Ontario, 1970-71.
A helicopter supported geological field mapping

and subsurface drill hole compilation survey of approximately

1800 square miles lying immediately north of Timmins,
Ontario (Long 810 to 820, Lat. 48°31' to 499),
Moher-Hutt township, District of Sudbury, Ontario, 1968-70.
See Ont. Dept. Mines, Maps p. 489-491.
Beemer~Zavitz area, District of Sudbury, 1967-70.
See Ont. Depr. Mines Maps p. 453-455.

Card, K.D., Robertson, J.A., Ont. Dept. of Mines:
Geology and scenery, Sault Ste. Marie-Sudbury area, 1960-70.

Card, K.D., Palonen, P., Ontario Dept. of Mines:
Louise-Eden area, Ontario, 1968-71; graduate thesis
(Palonen), Univ. of Calgary.
Part of a continuing project to map the Huronian
Supergroup and to investigate the contact zone between
the Southern and Grenville provinces.

Card, K.D., Meyn, H.D., McIlwaine, W.H., Ont. Dept. of Mines:
Operation Maple Mountain, 1969-70.
Part of a continuing project to map the Huronian
Supergroup of the north shore of Lake Huronm.

Carter, M.W., Ontario Dept. of Mines:
Operation Rossport - Reconnaissance geological mapping of
an area bounded by Lat. 480-45'-490-30'N. and Long.
86030'-88015'W. (1 inch to 2 miles) and detailed
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55,

56.

57,

58.

59.

60,

61.

62,

mapping of area bounded by Lat. 49°02'00'"-49920'00"N. and
Long. 87°07'30"-87045'00"W., 1 inch to § mile, 1969-71,

Davies, J.C., Ontario Dept. of Mines:
Western Peninsula area, District of Kenora, 1969-70.
See Ontario Mines Misc, Paper, summary of field
work, 1969.
North Shoal Lake Area, District of Kenora, 1968-69.
See Dept. Mines, Misc. Paper No. 22, summary of
field work, 1968.
Atikwa Lake area, District of Kenora, 1966-70.
See Ont. Dept. Mines P,R. 1966-1, summ. of field
work, 1966.

Fenwick, K.G., Ontario Dept. of Mines
Finlayson Lake area, District of Rainy River, 1967-70.
See Ont. Dept. Mines, summ, of field work, 1968.

Frarey, M.J., Geol, Surv. Canada:

Western North Channel area, Ontario, 1956-69.

Chiefly concerns Huronian stratigraphy and structure
between Sault Ste. Marie and Blind River, Ontario. See
Bruce Mines, Ontario; Geol. Surv. Can., Map 32-1962.
Lake Panache - Collins Inlet map-areas, 1964-70.

A general revision of earlier work with emphasis on
Huronian stratigraphy and relationship of Southern Province
to Grenville Province in this area, and nature of boundary.
See Geol., Surv. Canada Paper 68-1 Pt. A, 1968, p. 133.

Harris, Fred, Ont. Dept. of Mines:
Rainy Lake area, 1968-71.
See Ont. Dept. Mines summ. field work, 1968,

Jensen, L,, Ont., Dept. of Mines:
Clifford and Ben Nevis Townships, District of Timiskaming,
1970-71.
See Ont. Dept. Mines, Summary of Field Work, 1969.
Melba and Bisley Townships, District of Timiskaming, 1968-
70.
See Ontario Dept. Mines, Misc. Paper 22, summ. of
field work, 1968.

King, H.L., Ontario Dept. of Mines:
Keewatin - Kenora area, 1 inch to 3 mile, 1969-72.

Kustra, C.R., Ontario Dept. of Mines:
Obanga - Leigh Lakes area, District of Thunder Bay,
1965-69.
See Ontario Dept. Mines Misc. Paper No. 11, summ,
of field work, 1967.

Kustra, C.R., Thurston, P.C., Ontario Dept. of Mines:
Obanga ~ Leigh Lakes area, 1966-70.
Areal geology (semi-detailed) of the Obanga Lake
greenstone belt. See Ont. Dept. Mines Geol. Maps p. 456
461.
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63.

64.

65.

66.

67.

68.

69.

70.

Lovell, Howard, Ontario Dept. of Mines:
Lebel township, Ontario, 1969-70.
Geology and scenery in and near the Lake Timiskaming Rift
Valley, 1968-69.

Lumbers, S.B,, Ontario Dept. of Mines:
Tomiko area, 1969-71.
Burwash area, 1967-70.

Part of a reconnaissance geological investigation of

a 6000 square mile region in the northwestern Grenville
Province of Ontario which includes the Grenville front. It
is hoped the study will lead to a general understanding of
the relationships between the Grenville Province and the
Superior and southern provinces. See Ont. Dept., Mines,
Misc, Paper 22, p. 58-61, 1968.

Mackasey, W.0., Ontario Dept. of Mines:
Eva and Summers townships, District of Thunder Bay, 1 inch
to } mile, 1969-70.
Area includes the Leitch, Northern Empire and Sand
River Gold Mines. See Ont. Dept. Mines, summ, of field
work, 1969.
Walters and Leduc townships, District of Thunder Bay,
1 inch to } mile, 1968-70.
See Ont. Dept. Mines maps, p. 539-540, 1969.
Dorothea, Sandra and Irwin townships, District of Thunder
Bay, 1 inch to } mile, 1967-70,

McIlwaine, W.H., Ontario Dept. of Mines:
Gowganda arvea, District of Timiskaming, 1966-70,
See Ont. Dept. of Mines maps, p. 374, 475, 517, 518.

McIlwaine, W.H., Wallace, H., Ontario Dept. of Mines:
Black Bay Peninsula, 1969-71,
Study of the stratigraphy and economic geology of
the Middle Keweenawan Osler Group volcanic rocks which
underlie the peninsula.

Meyn, H.D., Ontario Dept. of Mines:
Marconi, Turner, and Seagram townships, 1969-70.
See Ont. Dept. Mines summ, of field work, 1969,
Grigg and Stobie townships, 1968-70.
See Ont. Dept. Mines, Misc, Paper 22, summ. of field
work, 1968.

Pryslak, A.P., Ontario Dept. of Mines:
Dent and Mitchell townships, District of Red Lake, 1969-71.
See Ont. Dept. Mines, summ. of field work, 1969.
Tustin-Bridges area, District of Kenora, 1967-70; M.Sc,.
thesis, Univ. of Manitoba.
See Ont, Dept. Mines, summ. of field work, 1967 and
1968, and Maps p. 471, 472, 505, 544,

Pyke, D.R., Ontario Dept. of Mines:
Adams and Eldorado townships, 1969-70.
See Ont, Dept. Mines, summ., of field work, 1969,
Fallon and Fasken townships, 1968-70,
See Ont. Dept. Mines, Maps p. 496, 497,
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71. Riley, R.A., Ontario. Dept. of Mines:
Mulcahy township, north half, 1968-70.
See Ont. Dept. Mines, summ, of field work, 1969.

72. Robertson, J.A., Ontario Dept. of Mines:
Flack Lake - Mount Lake areas, 1969-71.

Structure, stratigraphy and economic geology in
vicinity of Flack Lake Fault. Of particular interest is the
presence of Huronian Volcanic rocks on north limb of Quirke
Syncline in townships 157 and 163.

Massey map area, 1966-69.
Regional geology, Blind River area, 1954-.

See Geology and uranium deposits of the Blind River
area, Ont., Can. Inst. Min. Met., Trans. v. LXXII, p. 156-
171, 1969.

73. Thurston, P., Carter, M.W., Ontario Dept. of Mines:
Operation Fort Hope, 1968-70,
Geology of an area in northwestern Ontario bounded
by Long. 86°-89° and Lat. 50931'-52030!', See Ont. Dept.
Mines Geol. Maps p. 562-565, 1969.

74. Trowell, Norman, Ontario Dept. of Mines:
Bell Lake - Sturgeon-Lake area, District of Kenora and
Thunder Bay, 1969-70.
This mapping program was initiated to evaluate the
Sturgeon Lake greenstone belt as a possible 'target' area
for exploration for base-metal sulphide deposits, 1In
succeeding years mapping will be concerned with evaluating
potential host rocks for economic mineral deposits and in
determining the general stratigraphic and structural
history of the area. See Ont. Dept. Mines, Maps p. 524,

525,
Quebec
75, Allard, G.0., Quebec Dept. of Natural Resources and Univ, of

Georgia:
Northeast quarter Scott township, Chibougamau district,

1 inch to 1000 feet, 1966-.

Continuation of a detailed study of the Lac Dore
Complex and a detailed survey of structures which might be
worth exploring for ore deposits.

76, Baer, A.J., Geol. Surv. Canada:
Geology of the Precambrian Shield in the Riviére Gatineau
map-area, Quebec and Ontario, 1968-.
See Geol. Surv. Canada Paper 69-1, p. 141-142, 1969
and paper 70-1, 1970.

77. Bassaget, J.P., Quebec Dept. of Natural Resources:
Study of the north shore of the St. Lawrence between
Aquanish and La Romaine, 1968-,

78, Chown, E.H., Caty, J.L., Quebec Dept. of Natural Resources:
Geology of the Otish Mountains, 1963-70,
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79,

80.

81.

82,

83.

84,

85.

86.

87.

Includes studies of the Precambrian basin of clastic
sedimentary rocks; of the petrology of partly differentiated
gabbro sills; and of the structure of the Mountains,

Cimon, Jules, Quebec Dept. of Natural Resources:
Northeast quarter of Queylus and northwest quarter of Dollier
townships, Chibougamau district, 1 inch to 1,000 feet,
1962-.
Part of a program which aims at mapping in detail an
economically important section of the Chibougamau greenstone
belt.

de Romer, H.S., Quebec Dept. of Natural Resources and Sir George
Williams Univ.:
Mont Auclair area, Boisbuisson township, Gaspé-North county,
i inch to 1,000 feet, 1966-.

Dimroth, E., Québec Dept. of Natural Resources:
Central Labrador Trough, 1963-72.
See Castignon Lake area, New Quebec, Quebec Dept.
Natural Resources, P.R. No. 571.

Franconi, Antoine, Minist&re des Richesses Naturelles du Quebec:
Project Gremville, 1969-72,

Gentile, F., Quebec Dept. of Natural Resources:

Lac Nicolet area, district of Wolfe, 1 inch to 1,000 feet,
and structural study of the Solbec and Cupra
copper-zinc deposits, Stratford township, Wolfe county,
1969-.

The purpose is to obtain a better knowledge of the
petrography, chemistry, structure and stratigraphy of the
main zones of the volcanic rocks in the Disra€li area by
detailed mapping of the Cupra and Solbec deposits, the
mapping and sampling of the volcanic sequence and a
complementary study of other deposits in this area,

Germain, Marc, Quebec Dept. of Natural Resources:
Southwest quarter, Vauquelin township, Abitibi East County,
1 inch to 1,000 feet, 1969-.
Recent ore discoveries in adjacent Louvicourt
township have led to this detailed study.

Globensky, Y.R., Quebec Dept. of Natural Resources:
Geology of the Becancour map-area, St. Lawrence Lowlands,
1969-70.
The conodont fauna of the Ordovician Newville section
(Trenton) near Quebec City is also being studied.

Guilloux, L., Quebec Dept. of Natural Resources:
Southeast quarter, 0'Sullivan township, Chibougamau district,
1 inch to 1,000 feet, 1969-70.
To obtain structural information and delimitate the
contact between the Chibougamau and Mistassini series in an
area where a copper deposit is presently exploited,

Héroux, Yvon, Quebec Dept, of Natural Resources:
Sayabec, Val Brillant and La Redemption area, Matapedia
county, 1 inch to 1,000 feet, 1969-71.
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88. Hogarth, D.D., Univ. of Ottawa:
Structure, geology and mineralogy of the southern
Gatineau Park, Quebec, a continuing project,
See Biabsorption, Mossbauer and chemical investigation
of five phlogopite samples from Quebec. Can. Mineralogist
(in press).

89. Imreh, L., Quebec Dept. of Natural Resources:
Eastern half, Baby township, Temiscaming county, 1 inch to

1,000 feet, 1968-.

The second phase of a program of detailed mapping in
an area of basic volcanic rocks intruded by granodiorite
and quartz porphyry masses, The area is known to contain
Cu and Ni mineralization.

90. Lahusen, Lutz, Quebec Dept. of Natural Resources:
Southeast quarter, Verneuil township, Abitibi-East County,
1 inch to 1,000 feet, 1968-70; Ph.D. thesis, Univ.
of Munich.
Second year of a three years program of detailed
mapping of a belt of volcanic and associated intrusive rocks
where Cu-Mo-Au-Ag mineralization have been encountered.

91. MacIntosh, J.A., Quebec Dept. of Natural Resources:
Northern half, Clericy township, district of Rouyn-Noranda,
1 inch to 1,000 feet, 1967-69.
An area underlain by mafic to felsic flow and
pyroclastic rocks, and acid intrusions.

92, Martignole, Jacques, Université de Montréal et Minist&re des
Richesses Naturelles du Québec.
Etude de la partie sud de la Province tectonique de Grenville
au Nord de Montréal, 1965-1972,
Voir Relations chronologiques et structurales entre
la Série de Grenville et la Série de Morin dans le Sud du
Québec, Geol. Assoc. of Canada, Sp. Paper No. 5, 1969.

93, Pourret, Gerard, Minist&re des Richesses Naturelles-du Québec:
Region du Lac Kipawa, 1969-72. Minist&re des Richesses
Naturelles du Quebec.

94, Remick, J.H., Quebec Dept. of Natural Resources:
Evans Lake area, northern Quebec, 1 inch to 1 mile, 1969-71,
The relationship of the Evans Lake Series and Broadback
Series is being investigated.

95. Stevenson, I.M., Geol. Surv. Canada:
Northwest River map-area, Labrador and Quebec, 1 inch to
4 miles, 1965-70.
See Rigolet-Groswater Bay map-area, Labrador; Paper
69-48, 1969.

6. van de Walle, M., Quebec Dept. of Natural Resources:
Northern half, Montbeillard township, district of Rouyn-
Noranda, 1 inch to 1,000 feet, 1969-71.
Initial phase of a program leading to mapping of an
area underlain by Precambrian rocks belonging to the Pontiac
group of sediments.
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97.

98.

99,

100.

101.

102.

103,

104,

105,

Vogel, D.E., Quebec Dept. of Natural Resources:
Southwest quarter, Villebon township, Abitibi East county,
1 inch to 1,000 feet, 1969,

Saskatchewan

Forsythe, L.H., Saskatchewan Dept. of Mineral Resources:

Geology of Morning Lake area (west half), Saskatchewan, 1969-70.
See Summ. Rept. of Geological Surveys in the Precambrian

area of Saskatchewan, 1969.

Geology of the Stanley area (west half), Saskatchewan, 1964-70.
Part 2 of the report will include the study of mineral

deposits in this area. See Geology of the Stanley area (west

half): Sask. Dept. of Mineral Resources, Rept., No, 115 (part 1).

Johnston, W.G.Q., Saskatchewan Dept. of Mineral Resources:
Geology of May Lake area (morthwest quarter) 1 inch to } mile,
1969-70.

Koster, F., Saskatchewan Dept. of Mineral Resources:
Geology of Burchnall Lake area (east half), Saskatchewan, 1
inch to 1 mile, 1969-70.
See Summ. rept. of Geological Surveys in the Precambrian
area of Saskatchewan, 1969.

Scott, B.P., Saskatchewan Dept. of Mineral Resources:
Geology of Combe Lake area; 1 inch to 1 mile, 1968-70.
See Summ. Rept. of Geological Surveys in the
Precambrian area of Saskatchewan, 1969,

Wallis, R.H., Saskatchewan Dept. of Mineral Resources:
Geology of Hidden Bay area, Saskatchewan, 1 inch to 1 mile
1969-70,
See Summ, Rept, of Geol. Surveys in the Precambrian
area of Saskatchewan,

General

Baer, A., Geol. Surv, Canada, Money, P.L., Carleton Univ., Scott, B.,
Wallis, R., Saskatchewan Dept, of Mineral Resources:
Wollaston Lake belt, Saskatchewan-Manitoba and Northwest
Territories, 1969-70.
See The Wollaston Lake fold-belt system, Saskatchewan-
Manitoba, Can. Journ. Earth Sciences v, 5, no. 6, p. 1489, 1968,

Ollerenshaw, N,C,, Geol. Surv., of Canada:
Compilation of geological map and cross section of the Rocky
Mountain Foothills, Phase I, 1969-70.
A cooperative project with the Alberta Society of
Petroleum Geologists.

Tanguay, M.G., Ecole Polytechnique:
Optical processing of aerial photo patterns by coherent light,

1969-71.

Information acquired through remote sensing generally
yields a great number of two-dimensional patterns in the form
of photographs or imagery film strips, The quantity of
available data is often too large for direct study by visual
means alone. It is highly desirable and necessary to employ
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106.

107.

108.

109,

110,

111.

automatic pattern recognition and data-handling techniques in
order to quantify the information. The goal is to classify
these two-dimensional patterns by means of the diffraction
pattern obtained by shining a beam of coherent light on each
pattern. The result would allow to (1) enhance through spatial
filtering the reconstructed image and (2) to classify photo
patterns on the basis of similar diffraction diagrams.

DATA STORAGE, RETRIEVAL AND MANIPULATION

Alvey, G.C., Robertson, W.A., Chevron Standard Limited:
Application of computer science to exploration geology, 1964-.

Agterberg, F.P., Geol. Surv., Canada:
Statistical models for geologic processes, 1967-,
See Stochastic model for the deposition of varves in
glacial Lake Barlow-Ojibway, Ontario, Canada: Can. Jour.
Earth Sci., v. 6, p. 625-752, 1969,

Agterberg, F.P,, Fabbri, A.G., Geol. Surv. Canada:
Computer oriented research on mineral deposits, 1967~-,

The research has been extended to the greenstone belt
of Eastern Ontario -~ Timmins Kirkland Lake area - and it is
at present being continued for the greenstone belt in Western
Quebec - Noranda - Val d'Or area.

Bidgood, D.E.T., Howells, K., Nova Scotia Research Foundation:
Regional studies of Nova Scotia aeromagnetic data, 1969-.
Existing aeromagnetic maps will be digitized to permit
computation of regional trends, filtering, residual contouring
and other methods of geophysical analyses, which will aid the
study of geological structure in the Nova Scotia area.

Carlson, V.A., Research Council of Alberta:
Central Data File (formerly: "CARDEX" data storage system), 1956-.
"HYDRODAT", data storage and retrieval system, 1967-.

David, Michel, Ecole Polytechnique:
Preparation of programs for multivariate statistical analysis,

1968-.

Up to now the following programs have been implemented for
the C.D.C. 6400 of the University of Montreal: disciminant ana-
lysis; principal component analysis; canonical correlations;
canonical trend surface analysis; multiple regressions and trend
surface analysis; mapping programs; and contouring programs.
Application of the theory of regionalized variable to ore

reserve estimation, 1968-70.

Application of mathematical morphology to grain size and shape

parameters, 1969-70.

It has already been possible to obtain the covariance func-
tion for several thousands of measurements made on sand thin sec-
tions; from this covariance function many interesting morphologi-
cal parameters have been calculated including confidence intervals
for various estimates. The problem of the reconstruction of 3-
dimensional granulometry from linear measurements has also been
solved,

Application of Universal Kriging to mapping problems of aero-

magnetic data, 1969-70.

Several numerical interpolation techniques have been
used to draw contour maps of aeromagnetic data. So far no
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112,

113,

114.

115.

116,

studies have been done to try to take into account as much
as possible the spatial correlations which are encountered
in the field of variation. Universal Kriging is a technique
which has been suggested in 1969 by G. Matheron.

Dawson, K.R., Geol. Surv. Canada:

Grice,

Geochemical data bank (Geodat), 1964-.

Batches of analytical results are being retrieved
from the master tape (7-2400' reels) that contains more
than 20,000 rock and mineral analysis of several types.

The batches of data retrieved have been output as a hard
copy table, on Lambert conformable projection index maps
and as a norm calculation without any manual transcription
of the data. Routine updating of the master file (entry

of the data and correction of old data) and the retrieval
of batches of data has been operative since July 1969. The
output which is presently limited to hard copy will be
replaced in the near future by BCD tape output and a wider
variety of tabular formats on hard copy. Development is
aimed to improve the user orientation of the system to
provide outputs of plotted index maps on a variety of
scales, cartesian and ternary plots, norm calculations, and
statistical moments plus bar diagrams.

R.H,, Gurevitch, S., McGill Univ.:
Geotechnical data handling by computer methods, storage
and selective retrieval, 1965-,

Langford, F.F., Kipling, W., Univ. of Saskatchewan:

Computer geological data file of the Saskatchewan Department
of Mineral Resources assessment file, 1968-70.

Mayr, Franz, Université de Montréal:

Counting and contouring a critical study of statistics as

applied in geology, 1969-70.

Stratigraphy and palaeogeography of Wuerm (Wisconsin) in

the Alps, 1965-75,

The aim is to improve correlation of the North
American and European stratigraphy of the youngest part of
the Quaternary. See Ueber den Beginn der Wuermeiszeit im
Inntal bei Innsbruck. Eine palaeogeographische Skizze.
Annals of Geomorphology (Berlin), N.F. 12, p. 256-295, 1968,

Perrault, Guy; Le Page, Yvon; Vincent, Henri; Vicat, Jean;

Nguyen, San; Richard, Pierre; Ecole Polytechnique:
Programmation €lectronique pour les recherches en

cristallographie, 1966-; &tudiant D,Sc.A, (Le Page,

Sang).

Nous continuons le développement de nouveaux progra-
mes de calculs &lectroniques pour les recherches en
cristallographie. En novembre 1969, notre programmath&que
comprenait 15 programmes distincts; nous comptons 1'augmenter
beaucoup en 1969-70 (environ 40 programmes en novembre 1970).
Les programmes son centrés sur: 1) l'interprétation radio-
cristallographique; la d&finition de la structure cristal-
line. Nos programmes son &crits en Fortran IV pour la
CDC-6400 de 1l'Université& de Montré€al. Voir Calculs et
tracés de synthéses de Fourier et de Patterson par une
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117.

118.

119,

120.

121.

122,

calculatrice &€lectronique, par Yvon Le Page et Guy Perrault.
34 congres annuel de 1'ACFAS, Québec, Novembre 1966.

Roddick, J.A., Hutchison, W.W,, Geol, Surv, Canada:

Coast Mountains project, British Columbia, 1967-71,

A continuing investigation of the Coast Mountains
between Vancouver and southeast Alaska with special emphasis
on the development of plutonic rocks, See Coast Mountains
project, British Columbia; Geol, Surv, Can., Paper 68-1,
1968, Paper 69-1, 1969 pp. 29-39, and Recording geological
field data for machine retrieval and processing; Western
Miner, February, 1968.

Rucklidge, J.C., Gasparrini, E., University of Toronto:

Computer applications in mineralogical analyses, 1965-.
See A computer program for processing microprobe data.
Jour. Geol. v. 65, p. 126, 1967,

Shaw, D.M., Jordan, D., McMaster Univ.:

Smith,

Graphical and statistical methods for compositional dis-
crimination of similar rock types.

The value of conventional graphical methods in petro-
logy and trace element geochemistry is being tested using
all available high quality data, recorded in a form for
computer handling.

F.G., Univ. of Toronto:
Computation of crystal-liquid equilibria in multicomponent

systems, 1963-73,

The literature on salt systems with one or more
alkali halide components is being searched and put into
computer accessible form for retrieval and statistical
analyses. Preliminary work showed that rather simple
empirical procedures could be used to give fair predictions
of multicomponent liquidus temperatures from data of the
constituent binary systems. See Machine plotting of
liquidus data of binary and ternary salt system, Can.
Mineral., v. 9, pp. 180-190, 1967.

Grain growth in metamorphic rocks, 1964-73,

The literature on recrystallization and grain growth
is being searched, and data on metallic systems are being
put into computer-accessible form for retrieval and ana-
lysis relative to solid-state processes in multicomponent
silicate, oxide and sulphide systems.

Whitmore, D.R.E., Geol. Surv. Canada:

Development and supervision of Mineral Deposits Data Bank,

1968-,

The file now contains 6600 entries (deposits) over
half of which were made during 1969. It is being modified
to take advantage of the greater flexibility offered by
SAFRAS.

Wynne-Edwards, H.R., Sharma, K.N.M., Nandi, A., Queen's Univ.:

Application of tectonic data processing to geological
mapping in Quebec, 1968-72.
A co-operative project with the Quebec Department
of National Resources, using field data co-ordinated by
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123,

124,

125.

126.

Dr. A. Laurier. Voir lLes applications des ordinateurs i
la géologique régionale dans la province Grenville; Québec;
Annales de 1'Assoc. Canadienne~Frangaise pour 1'Avancement
des Sciences, v. 36, p. 119-120, 1969.

ENGINEERING GEOLOGY

Acar, K.Z., King, M.S., Univ. of Saskatchewan:

Rheological properties of Prairie Evaporites, 1967-72;

M.Sc, thesis (Acar).

The long-term mechanical properties of the Prairie
Evaporites are being studied at temperatures and pressures
typical of those found in Saskatchewan at subsurface depths
to 5000 ft. Knowledge of the rheological equations of
state of the evaporites is basic to studies of the feasibi-
lity of mining potash by conventional means at depths greater
than those presently mined, and of increasing the recovery
of potash from mines already producing. The implications
(of this reasearch) to date are that, under certain con-
ditions, conventional mining of potash is feasible at sub-
surface depths to at least 4500 ft., and a greater recovery
of potash can be made at depths presently mined. See Creep
properties of Saskatchewan potash as a function of changes
in temperature and stress, Proc. 3rd Symp. Salt, Cleveland,
in press.

Achard, R.A., Geol. Surv. of Canada:

Landslides in southern British Columbia, 1969.

The purpose is to assess the current needs for geo-
logical investigation of past and potential landslides.
See Geol. Surv. Can., Paper 70-1, Pt., A, 1970.

Barron, K., Mines Branch, Dept. of Energy, Mines & Resources:

Fracture initiation and ultimate failure of rock specimens,

1966-1970.

To predict the strength of rock masses it will pro-
bably be necessary to take into account systematic dis-
continuities such as joints, bedding planes etc. that
commonly occur. An attempt is being made to simulate the
effects of such anisotropic properties by laboratory testing
samples with predetermined failure planes. To date testing
has confirmed theoretical postulates for the brittle failure
of isotropic rocks. Theory and tests have been extended to
cover the case of anisotropic rocks. By means of an anology
between discontinuities present in the rock substance and
those in the rock mass, estimates of rock mass properties
have been made. These rock mass properties have then been
applied to the problem of predicting fracture development
around an underground haulageway. Comparison of these
predictions of fracture zones around the haulageway with
in situ measurements of fracture zone extent is encouraging.

Barron, K., Coates, D.F., Gyenge, M., Hedley, D., Yu, Y., Mines

Branch, Dept. of Energy, Mines & Resources:
Stability of slopes in rock, 1963-.
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127.

128.

129.

Includes the determination of stress distribution
in typical slopes by iterative processes using computers;
attempts to predict slope failures by applying fracture
criteria to the results obtained from stress distribution
studies; co-operative field studies of particular open pit
mines to determine slope deformation under stable and
unstable conditions; instrument development for measurements
of both stresses and displacements in slopes; field studies
on the use of artificial support as a means of stabilizing
slopes or as a means of increasing slope angle.

Bozozuk, M, Burn, K.N., Eden, W.J., Mitchell, R.J., Crawford, C.B.,

Brown,

Division of Building Research, National Research

Council:

Geotechnical properties of eastern marine clay, 1951-.

Both field and laboratory studies are being conducted
on the "Champlain Sea" clay of the St. Lawrence lowlands.
Field studies are concerned with landslide occurrences,
settlement observation of highway embankments and the effect
of volume change due to seasonal variations in soil moisture.
Attempts are also being made to measure the loading of piles
due to negative skin friction caused by subsiding clay
layers. Laboratory investigations are being continued on
the stress-deformation characteristics of the clay. See
Settlement of a high embankment and overpass structures in
Ottawa, Can. Geot. Jour., v. 6, no. 1, Feb., 1969,

R.J.E., Division of Building Research, National Research

Council:

Permafrost distribution in Canada, 1953-.

Observations on the occurrence of permafrost through-
out the permafrost region of Canada, with emphasis on the
boundary of the discontinuous and continuous permafrost
zones, are being collected continuously by direct field
observations, review of the technical literature, and
reports from other individuals and agencies. Accompanying
this collection of information is the study of the climatic
and terrain factors comprising the permafrost environment
as a means of improving the understanding of and ability
to predict the distribution and occurrence of permafrost.
See Factors influencing discontinuous permafrost in
Canada, the periglacial environment, McGill-Queen's Univ.
Press, 1969, pp. 11-53.

Chagnon, J.Y., Quebec Dept. of Natural Resources:

Landslides and quick clays in the Province of Quebec, 1967-.

Landslides are studied in 3 different localities.
Study of clays near Desbiens, Lake St-John area, 1967-.

A seismic survey was carried out to learn something
of the thickness and physical properties of the clays in
this area,

Dam site investigations (8 sites in 1969), 1967-.

Vane investigation and seismic survey were conducted
in 1969.

Study on the stability and erosion of '"le Rocher Percé&'" in

the Gaspé peninsula, 1967-.
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131.
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133,

134,

135,

136.

Currie, J.B,, Univ, of Toronto:

Experimental study of deformation features as indicators of

conditions of rock fracturing, 1967-72.

A series of rock deformation experiments, at low to
medium pressures and temperatures, in which deformation
features induced in samples from several rock types are
examined with a view to their use as indicators of deforma-
tional environment. See Fracture porosity in Alabaster:
an experimental model of rock deformation; Bull, Can. Petrol.
Geol. v. 17 no. 2, p. 117-132, 1969.

Garg, O0.P., King, M,S., Univ, of Saskatchewan:

Static and dynamic elastic properties of rocks, 1967-73;

Ph.D. thesis (Garg).

The elastic properties of sedimentary rocks are
being measured experimentally by static and dynamic techni-
ques. The static elastic moduli and ultrasonic shear and
compressional-wave velocities are measured simultaneously
on each rock sample as it is subjected to changes in tri-
axial loading conditions at a constant temperature in the
range 00-120°F, It is anticipated that this research will
lead to a better understanding of the reasons for the elastic
moduli of rocks measured under static conditions differing
from those determined by dynamic techniques. The research
will also indicate the importance of the effect of changes
in temperature on the mechanical properties of sedimentary
rocks., See Static and dynamic elastic moduli of rocks under
pressure, Proc. 11th Rock Mech. Symp., Berkeley, in press,

Gray, W.M,, Toews, N,A., Barron, K., Mines Branch, Dept. of Energy,

Grice,

Grice,

Grice,

Mines § Resources:

Analysis for stress determination, 1966-.

See Stress determination from strain relief measure-
ments on the ends of boreholes; planning, data evaluation
and error assessment. Int, Symp., on Determination of
Stresses in Rock Masses, Lisbon, 1969.

R.H,, Gurevitch, S., McGill Univ:
Geotechnical data handling by computer methods, storage and
selective retrieval, 1965-,

R.H., Sein, M., McGill Univ,
Weathering susceptibility of Utica shale, 1966-; M.Sc. thesis
(Sein).
See Effect of temperature-humidity on the disinte-
gration of non-expandible shales, Bull, Assoc. Eng. Geol.,
v. 5, no. 2, p. 69-77, 1968.

R.H., Ward, A.R., and others, McGill Univ:
Geotechnical data acquisition in Montreal, 1965-; M.Sc.
thesis (Ward).
See Engineering geology of the Montreal subway,
Engineering Geology, v. 3, no. 2, p. 59-64, 1967.

Hamilton, J.J., Division of Building Research, National Research

Council:
Western Canada soils, 1960-,

Ground movements and soil moisture content are being
measured and compared with weather records at four locations
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in Manitoba and Saskatchewan in order to study climatic
influences on these factors, A number of buildings are
under observation to study the influence of ground movements
on structures. See Effects of environment on the performance
of shallow foundations, Can. Geot, Jour., v. 6, no. 1,

p. 65-80, Feb. 1969.

137. Johnston, G.H., Division of Building Research, National Research

Council:

Observations at Inuvik, Northwest Territories, 1954-,

. The evaluation of the performance of various engi-
neering facilities, e.g. building foundations, airstrip,
roads, utilidors, etc. constructed on permafrost were
continued by means of ground temperature and pile movement
surveys. Depth of thaw surveys at sites having different
soil and surface cover conditions in undisturbed areas and
under buildings were carried out. Observations of the
ground thermal regime and strains in structural members of
the new wharf at Inuvik - begun in 1966 - were continued.
Instrumentation for the study of a duct ventilation building
foundation was installed and ground temperature measurements
begun. Heat flow transducers and ground temperature cables
were installed at the Inuvik airstrip as part of the second
phase of this study following paving of the airstrip in 1969.
Periodic measurements of net radiation were also made during
the year. A co-operative study with the GSC/EMR was under-
taken to evaluate the effects of the 1968 forest (tundra)
fire on the terrain,

Dams and dykes on permafrost, 1958-,

The performance of dykes constructed on permafrost
at the Kelsey Generating Station on the Nelson River in
Northern Manitoba is being studied by means of ground temp-
erature and dyke movement observations. A similar study,
but with more detailed instrumentation (installed in 1969)
including pore pressure measuring devices, was undertaken
at the Kettle Generating Station, downstream from Kelsey,
in co-operation with Manitoba Hydro. See Dykes on perma-
frost, Kelsey Generating Station, Manitoba, Can., Geot. Jour.,
v. VI, no. 2, May 1969, p. 139-157.

Permafrost at Thompson, Manitoba, 1969-.

Reconnaissance surveys including drilling and probing
and terrain evaluation were carried out in the vicinity of
Thompson to determine the occurrence and distribution of
permafrost. Ground temperature and other instrumentation
was installed at selected sites. Observations of permafrost
occurrence and the ground thermal regime were continued in
the Thompson townsite by means of visual examination of
conditions in excavations, soil sampling and ground temp-
erature measurements. A special test site was instrumented
with heat flow transducers, radiometers, anemometers and
ground temperature cables to assess the ground thermal
regime and terrain and climate factors affecting the dis-
tribution and occurrence of permafrost at Thompson.
Anchorage in permafrost, 1965-.

Sustained load testing of grouted and screw type
anchors installed in 1967 at a test site at Thompson,
Manitoba - begun in 1967 - was continued in 1969. This
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study was undertaken to evaluate the time-deformation (creep)
characterictics and capacities of these anchors in frozen
ground,

138. Lajtai, E.Z., Univ. of New Brunswick:
Strength of discontinuous rocks, 1965-,

Investigations of failure conditions in brittle,
homogeneous and discontinuous materials under direct shear,
triaxial and polyaxial loading conditions. See Strength
of discontinuous rocks in direct shear, Geotechnique 19,
no. 2, p. 218-233,

139, Leuschen, A.A., Kurflrst, P.J., King, M.S., Univ. of Saskatchewan:
Mechanical state of rock approaching failure, 1967-73;

Ph.D. thesis (Leuschen).

The purpose is to determine methods for predicting
the onset of rock failure. Three laboratory techniques are
used to study rock samples tested to failure under triaxial
loading conditions: microseismic noise emitted by the
rocks; velocities of compressional and shear waves in the
rock; relationships between static and dynamic elastic
mechanical properties of the rock. These tests are per-
formed at a constant temperature in the range 00 - 120°F.
This research has potential applications in the prediction
of earthquakes and in the design of foundations for large
structures to resist earthquakes, in both temperate and
permafrost environments. In the oil, mining and construction
industries there are important applications related to rock
failure, especially at permafrost temperatures. See Static
and dynamic elastic moduli of rocks under pressure, Proc.
11th Rock Mech. Symp., Berkeley, in press.

140. Locker, J.G., Research Council of Alberta:
Engineering properties of Upper Cretaceous-Tertiary shales
in Central Alberta, 1967-; Ph.D. thesis, Univ. of Alberta.

141. MacFarlane, I.C., Division of Building Research, National Research
Council:
Muskeg Research, 1954-,
See Muskeg engineering handbook, Univ. of Toronto
Press, Toronto, 1969, 297 pp.

142, Mirkovich, V.V., Soles, J.A., Mines Branch, Dept. of Energy, Mines
& Resources:
Thermal Conductivity of rocks and minerals, 1969-70.
See Experimental study relating thermal conductivity
to thermal piercing of rocks, Int. J. Rock Mech. Min. Sci.
v. 5, 205-218, 1968,

143, Owen, E.B., Geol. Surv. of Canada:

Engineering geology and mapping, Welland Canal, 1962-73.
See Stratigraphy and engineering description of

soils on a section of the Welland Canal by-pass project;

Geol. Surv. Can., Paper 69-31, 1969,

Engineering geology of dam sites and other construction
project, northwestern Ontario, 1967-69.
See Geol. Surv. Can., Paper 70-1, Pt. A, 1970,
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144,

145,

146,

147.

Interpretation of bedrock geology from photographs of de-

watered American Falls, Niagara Falls, New York, U.S.A., 1969-.
This project consists of a detailed interpretation

of geological features of bedrock from photographs taken

of the de-watered American Falls at Niagara Falls, New York,

U.S.A.

Penner, E., Division of Building Research, National Research

Council:

Ground temperatures and frost action, 1948-,

Studies of adfreezing of soils to foundations and
subsequent heaving have been extended. See Adfreezing of
Leda clay to anchored footing columns, Can. Geot. Jour.,
v. I, no. 3, 1969,

Pouliot, G., Loiselle, A., Ballivy, G,, Ecole Polytechnique:

Minéralogie et propriétés géotechniques des argiles de la
Baie James, 1968-70; th&se de maftrise (Ballivy).
Ce travail a pour but d'&tablir un parall&le entre
certaines caractéristique géologiques et géotechniques des
dépdts d'argile d'une méme région mais d'origines diffé-
rentes. Les caractéristiques géologiques &tudiées sont
le fabrique, la granulométrie, la composition chimique et
minéralogique. Les &tudes géotechniques portent essen-
tiellement sur la résistance au cisaillement et la com-
pressibilité de ces matériaux non remani&s. Les résultats
sont utilisés pour mettre en &évidence la présence d'argile
lacustre (lac Barlow-Ojibway) & la base du dép6t d'argile
marine (mer Tyrrel) d 1'embouchure de la rivi&re Rupert
dans la baie James.

Soles, J.A., Mines Branch, Dept. of Energy, Mines & Resources:

Mineralogy and petrolography of construction materials and
their response to environmental conditions, 1959-,
Includes investigation to stability of sidewalk

concrete, the relation between porosity and durability and

comparison of methods of testing, and of gersdorffite from

Sudbury.

GEQCHEMISTRY

Analytical Methods and Analysis

Abbey, S., Champ, W.H., Sen Gupta, J.G., Courville, S., Geol. Surv.

of Canada:
Analysis of rock and minerals, a continuing project.

Development work is continuing on the refinement
and extension of optical spectrographic methods (both
photographic and direct-reading); improvement of precision
and accuracy of X-ray fluorescence analysis for eight
major components of rocks; improvement of methods for the
determination of sulfur and carbon and in new applications
of atomic absorption spectroscopy. The group is also
collaborating in analysis of lunar rocks. See U.S.
Geological Survey Standards: A critical study of published
analytical data. Can. Spectroscopy, in press.
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148. Alcock, F.G., Shaw, D.M., McMaster Univ.:
Analysis of trace constituents in rocks, 1969-; M.Sc. thesis
(Alcock).
Further development of spectrographic methods for fhe
determination of rare elements in silicate and sulphide rocks.

149, Delavault, R.E.,, Fletcher, W.K., Univ. of British Columbia:
Interferences in atomic absorption determination of trace

elements in geological materials, 1969-,

Many reports of problems involving determinations of
small amounts of various elements by atomic absorption tech-
niques suggested that these problems should be investigated.
Some of the causes of trouble have been identified and are
to be described.

150. Gillieson, A.H.C.P.,, Dibbs, H.P., Moloughney, P.F,, McMahon, Charles,

Mines Branch, Dept. of Energy, Mines & Resources:
Determination of gold at the parts per billion level in rocks

by neutron activation analysis combined with fire-

assay preconcentration, 1968-69.

Using the much lower flux available from the antimony-
beryllium source, in comparison with the reactor used by
other workers,the same limits of detection (3 ppb.) were
achieved, thus demonstrating that the method is contamination-
limited and not flux-limited. Gold contents were determined
in five samples, one from neighbouring Precambrian rocks,
and four across the Gowganda silver and sulphide mineral
deposit. See Mines Branch, Internal Report MS68-64.

151, Gillieson, A.H.C.P., McMahon, Charles, Mines Branch, Dept. of

Energy, Mines and Resources:

Direct determination of oxygen in rocks and minerals by
activation analysis using a fast-neutron generator,
1967-71,
The present work is directed towards improving the

precision of the neutron activation analysis, particularly

for high contents of oxygen, such as occur in silicates.

152, Lachance, G.R., Geol. Surv. of Canada:
X-ray emission analysis, 1960-.
See A practical solution to the matrix problem in
X-ray analysis; Canadian Spectroscopy v. 11, no. 2 and 3,
1966.

153, Maxwell, J.A., Geol, Surv. of Canada:
Ultrabasic reference rock sample, 1962-70:

This was intended for use as an interlaboratory
reference sample (ultrabasic)and particularly for use in the
G.S.C. laboratories to test new methods and as a reference
point in calibration curves. Several replicate analyses were
made and the sample is used as a reference in the X-ray
fluorescence method of rapid rock analysis. The preparation
and release of a series of reference samples by the U.S.
Geological Survey has made it unnecessary and its use will
be confined to the Geological Survey of Canada.

Study of field sampling errors, 1967-70.

The project is intended to evaluate the magnitude of

the error involved when three composite samples of a
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154,

155.

156.

157.

158,

159,

selected small igneous intrusion were prepared in the field
by three different geologists,using chemical analysis to
determine differences in the composition of each sample.
Analytical data have been obtained and it is hoped that
evaluation of these data will be completed before 31 March,
1970.
BCRA survey of the accuracy of ceramic analysis, 1969-70.
The work involves collaboration, by invitation, in a
second survey of the accuracy of ceramic analysis being
conducted by the British Ceramic Research Association. Eight
silicate samples will be analyzed by current analytical
methods and techniques. Mr, J.L, Bouvier will assist in the
analyses.

Muysson, J.R., Shaw, D.M.,, McMaster Univ.:
Calibration of geochemical standard samples.
Continued analytical efforts to improve on the
knowledge of major and trace element abundances in widely
used reference standard rocks and minerals.

Nebesar, B., Mines Branch, Dept. Energy Mines & Resources:
High-precision chemical analysis of sulphidic materials -
differential spectrophotometric determination of
sulphur, 1965-70.
Combustion method for determination of sulphur in iron ores,
1966-70.

Perrault, Guy, Hébert, Paul, Ecole Polytechnique:
Recherche sur les méthodes analytiques pour les oligo-
€léments des roches et des minerais, 1965-.
Nous continuons nos recherches sur les méthodes de
mesure des oligo-éléments des roches: 1) par fluorescence X;
2) par spectrophotométrie d'absorption atomique.

Smith, D.G.W., and O'Nions, R.K., Univ. of Alberta:
An investigation of electron microprobe techniques for
determing the oxidation state of iron in minerals

and natural glasses, 1969-.

Attempts are being made to develop accurate methods
of determinatijon of the Fe2t Fe®! ratio in minerals and
glasses by means of the electron microprobe. A suite of
10 calciferous amphiboles and 3 natural glasses of known
composition are being used initially to test the techniques.

Volborth, A., Dayal, R., Dalhousie Univ.:
Geochemical studies; stoichiometry of fluorine and oxygen;
geochemistry of granites, 1968-; Ph.D. thesis (Dayal).

Webber, G.R., McGill Univ.:
Application of instrumental methods of analysis to geological

materials, 1959-.

See Determination of zirconium in rocks by X-ray
fluorescence using scattered radiation to correct for matrix
effects. Canadian Spectroscopy, v. 12, no. 3, p. 105-110,
1967.
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Chemical Oceanography and Limnology

160. Buckley, D.E., Bedford Institute, Nova Scotia:
Chemical reactivity of inorganic particulate matter in the

marine environment, 1967-69.

This project involves studies of diagenetic altera-
tion of clay minerals in the marine environment. Detailed
examination of the trace element and major element partition
between the solid silicates and the aqueous environment are
being undertaken in order to better understand the processes
of elemental equilibrium in the oceans. See Clay-inorganic
and organic-inorganic associations in aquatic environments -
particulate organic-inorganic geochemistry of a glacial
fiord. U.S. Atomic Energy Commission Report, AEC Contract
AT-(04-3)-310, Paper no. 3, 1968.

161, Campbell, F.A., Oliver, T.A., Univ, of Calgary:
Mineralogy and chemistry of Ireton shales, Alberta to
northeastern British Columbia, 1967-70,
See Mineralogic and chemical composition of Ireton
and Duveronary Formation, Central Alberta. Bull. Can,
Petrol. Geol, v. 16, no, 1, 1968, p, 46-63.

162. Cronan, D.S., Univ. of Ottawa:
The geochemistry and mineralogy of ferromanganese deposits

from World Oceans, 1964-.

See the geochemistry of manganese nodules and associ-
ated pelagic deposits from the Pacific and Indian Oceans.
Deep-Sea Research, v, 16, p. 335-359.

A statistical analysis of the geochemistry of pelagic

sediments from the Pacific and Indian Oceans, 1966-.

A continuing study of the geochemistry of pelagic
sediments from the Pacific and Indian Oceans using computer-
ized statistical techniques. See Inter-element relationships
in some pelagic deposits. Chem. Geol. v. 5, 1969.

The geochemistry of deep-sea sediments from the northeastern

Atlantic Ocean, 1969-70.

Seven sediment cores from different topographic
locations in the North Atlantic have been collected. The
geochemistry of these sediments is being investigated in
relation to their environment of formation and their loca-
tion relative to potential sources of elements.

163. Cronan, D.S., Thomas, R., Univ. of Ottawa:
Geochemistry of ferromanganese deposits in Lake Ontario,
1969-71.
An investigation into the nature and origin of
ferromanganese deposits in Lake Ontario, and their effect
on the chemical balance of the lake.

164. Fletcher, W.K., Univ. of British Columbia:
Trace elements in sedimentary rocks, 1959-.

Wide variations have been found in the copper, zinc,
lead, molybdenum, and selenium contents of sedimentary
rocks and a paper reportlng on the results so far obtained
should be available in 1970.
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Gees, R.A., Cok, A., Drapeau, G.,, Wilson, R., Grant, A.C.,

Stewart, J.M,, Dalhousie Univ.:

Marine geology of the eastern seaboard of Canada with
special emphasis on the continental slope and rise,
1969~72; Ph.D. theses (Cok, Grant, Drapeau),

M.Sc. theses (Wilson, Stewart).

During the first phase of the project the bottom
topography and the subbottom structures will be investigated.
The second phase will be concerned with the surficial
sediments. The sediments will be investigated as to their
structural and textural features, as well as their geo-
chemistry. Large box cores will be required for these
studies. It is hoped that these studies will lead to a
better understanding of the diagenesis of fine grained
sediments. See Surface textures of beach and dune sands.
An investigation with the scanning electron microscope.
Beitrage zur Elektr, mikrosk. Direktabbildung. Bd. 2.,
1969.

Guenther, C., Kramer, J.R., McMaster Univ,:

Chemical changes in lakes upon dredging, 1969-71; M.Sc.
thesis (Guenther).

Jordan, F.,W., Schwarcz, H.P., McMaster Univ.:

Boron isotope fractionation during clay mineral adsorption
from sea water, 1967-71; Ph.D. thesis (Jordan).
See Earth and Plan. Sci. Letters, v. 6, 1969,

p. 1-5.
Kemp, A.L.W., Inland Waters Branch, Dept. of Energy, Mines §&
Resources:
Great Lakes sediment organic program, Lakes Erie and Ontario,
1967-.

Chemical studies are being made to determine the
nature and distribution of organic materials present in the
recent sediments of Lakes Ontario, Erie and Huron, and
to relate the results to modern diagenesis of organic matter
in lacustrine environments,

Kramer, J.R., McMaster Univ.:

Chemistry and benthos of San Francisco Bay, 1968-.
Adsorption chemistry of clays, 1969-71,

Kramer, J.R., Tyrola, Paula, McMaster Univ.: ,

Adsorption of phosphate on clays, 1969-70.

Kuo, H.W., Crocket, J.H., McMaster Univ.:

Au, Pd and Ir in deep sea sediments, 1968-70; M.Sc. thesis

(Kuo).

A neutron activation method is used for the
determination of Au, Pd and Ir in several deep sea cores.
The scope of this work is to study the behavior of these
elements in different types of deep sea sediments. The
possibility of extraterrestrial contribution in the deep-
sea sediments will also be studied. See Pd, Ir and Au in
deep-sea manganese nodules, Geochim, et Cosmochim. Acta,
v. 32, p. 1049-1056, 1968.
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172. Levinson, A.A., Hitchon, B., Univ, of Calgary:
Selected trace elements in Alberta brines, 1970-71.

173, Rashid, M,A., Bedford Institute, Nova Scotia:
Metal holding capacity of humic acids associated with

marine sediments, 1969.

The phenomenon of migration and accumulation of
various metals in all natural environments is associated
with organic substances. Many trace and major elements
occur in coals, shales, crude oils and marine sediments in
concentrations appreciably higher than their average
content in earth's crust. A study is, therefore, initiated
to ascertain the metal holding capacity of humic acids
associated with marine sediments. The metals included in
this study are Al, Fe, Cu, Co, Ni, Zn, and Mg, See Modular
weight distribution measurements on humic and fulvic acid
fractions from marine clays on the Scotian Shelf, Geochem
Cosmochim Acta 33; 147-151.

Metal holding capacity of humic acids associated with

marine sediments, 1969.

The phenomenon of migration and accumulation of
various metals in all natural environments is associated
with organic substances. Many trace and major elements
occur in coals, shales, crude oils and marine sediments in
concentrations appreciably higher than their average content
in earth's crust. A study is, therefore, initiated to
ascertain the metal holding capacity of humic acids
associated with marine sediments. The metals included in
this study are Al, Fe, Cu, Co, Ni, Zn, and Mg. See
Molecular weight distribution measurements on humic and
fulvic acid fractions from marine clays on the Scotian
Shelf, Geochem Cosmochim Acta 33: 147-151.

Chemical characteristics of humic compounds associated

with marine sediments - degree of aromaticity and

aliphaticity, 1969-70.

The geochemical investigations are aimed to charac-
terize the chemical and physical nature of humic substances
associated with marine sediments to correlate the structural
details of these substances with depositional environment
and to follow the geological development of organic matter
as it is subjected to diagenetic and metamorphic changes.
See Molecular weight distribution measurements on humic and
fulvic acid fractions from marine clays on the Scotian
Shelf, Geochem Cosmochim Acta 33; 147-~151.

174, Sozanski, Andrew, Univ, of Ottawa:
Geochemistry of lacustrine ferromanganese concretions in
Eastern Canada, 1969-71; M.Sc. thesis.

175. Thomas, R.L., Inland Waters Branch, Dept. of Energy, Mines §
Resources:
The inorganic geochemistry of the Great Lakes sediments,
1969-.
A detailed examination on the spatial distribution of
major and trace elements in the surface of the Great Lakes
to determine the basic geochemistry of the lake sediments.
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176. Thomas, R.L., Lewis, C,F.M., Inland Waters Branch, Dept. of Energy,

Mines & Resources:

The sediments and geochemistry of the Kingston Basin, Lake

Ontario, 1970-,

A detailed sediment sampling program is to be
undertaken in the Kingston Basin and St. Lawrence River
outlet of Lake Ontario. It is designed to provide detailed
information, particularly with regard to the geochemical
parameters, of the outflow enviromment of Lake Ontario.

177. Wardlaw, N.C., Univ. of Saskatchewan:

Petrology and geochemistry of Devonian carbonates, Norman
Wells-Fort Good Hope area, Northwest Territories,
1967-70.

Geochemical investigations are being made on major
and trace elements in whole rock samples, as well as on
specific types of fossil materials, matrices and cements,
in an attempt to account for chemical variations in
terms of observable constituents which can be related to
environmental controls. Few analysis have been made pre-
viously on specific constituents in ancient limestones and
such data provide the key to understanding variations in
whole rock chemistry. The chemical investigations are
being undertaken in conjunction with petrographic and
stratigraphic studies. The reservoir properties of these
rocks, in relation to lithology and reconstructed environ-
ments are also being studied.

178. Williams, G.D., Univ. of Alberta:
Geochemical differentiation of depositional environments,
1966-71:
See Chemical composition of shales of the Manville
Group (Lower Cretaceous) of central Alberta, Canada;
Bull. Amer. Assoc. Petroleum Geol., v, 49, no. 1, p. 81.,

1965.
Exploration Geochemistry
179, Austria, V., New Brunswick Dept. of Natural Resources:

Regional geochemistry of stream and spring sediments,

New Brunswick, 1965-70.

Systematic regional sampling of sediments, and
analysis for 8 to 10 trace elements is followed by detailed
examination of specific areas for the purpose of (a)
developing criteria for distinguishing between significant
and non-significant anomalies; and (b) obtaining fundamental
information on the mobility of elements in the surficial
environment.

180. Bennett, G., Thurston, P., Giquere, J.F., Wolfe, W., Ontario Dept.
of Mines:
Operation Pukuskwa Ontario, 1968-70.
Areal geology and stream sediment geochemistry
of the area between Marathon and Wawa, south of the Trans-
Canada highway, along the north shore of Lake Superior. See
Ont. Dept. Mines, Geol, Maps no. 506, 507, 1968,
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181.

182.

183.

184.

185.

186.

Blain,

Boyle,

Boyle,

C.F., Nichol, Ian, Queen's Univ:
Regional geochemical reconnaissance in northwest Ontario,

1969-72; graduate thesis (Blain).

The investigation is directed to evaluating the
viability of low density sampling as a procedure for iden-
tifying large scale areas of increased mineral potential in
the Canadian Shield of northwest Ontario.

R.W., Geol. Surv. of Canada:
Geochemistry of gold deposits, 1965-71,

Consists of a study of the distribution, migration,
and concentration of gold in rocks, soils, waters, and
biological materials. The origin of all types of gold
deposits is also being investigated, as are also geochemical
methods for their discovery. Preliminary data indicate that
As, Sb, Se, and Te are good indicators of gold deposits
in geochemical surveys utilizing soils,waters, rocks, and
biological materials in most parts of Canada as well as on
a world-wide basis. See Hydrothermal transport and depo-
sition of gold; Econ. Geol. v. 64, no. 1, p. 112 and The
geochemistry of silver and its deposits; Geol, Surv, Canada
Bull, 160.

R.W., Dass, A.S., Geol. Surv. of Canada:

Wall rock alteration study of silver deposits - Cobalt and
Gowganda areas, Ontario, 1967-69; Ph.D, thesis (Dass),
Carleton Univ.

Includes a study of the migration and concentration of
various elements and compounds during mineralization of the
Ni-Co-As-Ag veins at Cobalt and Gowganda, Ontario. The
habit of the trace elements (eg. Ag, Co, Ni, etc.) is
detailed in G.S.C. Paper 67-35; that for the major consti-
tuents (eg. Sio, Ca, Fe, Co2 etc.) will be detailed in thesis
by Dass and in & paper to appear in the Canadian Mineralogist.
See Geol., Surv. Canada Paper 67-35, 1967.

Brabec, D., Univ. of British Columbia:

The use of different methods of extraction of copper and
zinc in eruptive rocks in exploration geochemistry,

1958-; Ph.D. thesis.

See Aqua regia-extractable versus total copper and
zinc content of granitic rocks, A.I.M.E., in press.
Geochemistry of Guichon bathotith, British Columbia, 1967-70;

Ph.D. thesis.

Callahan, J.E,, McCartney, E.D., Queen's Univ.:

Heavy mineral fractions in stream sediments and a stream
sediment geochemical survey applied to mineral
exploration, Churchill Falls area, Labrador, 1968-71;
Ph.D. thesis (Callahan).

The magnetic and non-magnetic heavy mineral fractions
are being analyzed for selected trace elements and results
evaluated as a prospecting method. Standard stream sediment
geochemical prospecting methods are included in the study.

Cameron, E.M., Geol. Surv. of Canada:

Geochemical study of Proterozoic Papaskawasati Group, Lake
Mistassini, Quebec, 1968-69.
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Geochemical means to provide information on litho-
geochemical variation within the Papaskwasati sediments and
the correlation of units from bore hole to bore hole; the
type and direction of the source of the sediments; zones
favourable for the concentration of heavy minerals, including
ore minerals; trends indicating where the maximum concen-
tration of ore minerals should occur.

187, Campiglio, C., Quebec Dept. of Natural Resources:

Petrography and geochemistry of the Bourlamaque batholith,

Val d'Or district, Quebec, 1969-70; Ph,D. thesis,

Ecole Polytechnique.

The main purpose is to define the possibilities of
mineral concentrations associated with this pluton and
history of the magmatic crystallization and postmagmatic
alteration, in relation to the formation of gold deposits
and concentration of copper and molybdenite.

188, Coleman, L.C., Univ, of Saskatchewan:

Distribution of trace metals in bedrock of the Hanson Lake

area, Saskatchewan, 1962-72.

Geology mapping has been done at 1"a500' in a 30 square
mile area west of Hanson Lake, Saskatchewan. About 10,000
specimens of bedrock were collected at approximately 200'
intervals and were analyzed by X-ray fluorescence techniques
for Cu, Zn, Ni, and Fe. Of these, specimens containing anoma-
lous amounts of Cu, Zn and Ni are being studied with the help
of a microprobe in order to attempt to relate the distribu-
tion of these metals to known sulfide deposits in the area
and to the geology of the area. See Preliminary report on
the geology and geochemistry of the Hanson Lake west area,
Saskatchewan, Part 2: Interim Geochemical Results,
Saskatchewan Research Council, Geology Division, Circular 2,
1966.

189, Darling, Richard; Ambrosii, Georgio; Laliberté Lise; Ecole

Polytechnique:

Exploration géochimique dans la région de Preissac-LaCorne,

Québec, 1968-71; thése de doctorat (Ambrosii), thése

de maitrise (Lalibertg).

a) Une &tude de la distribution des oligo &léments cho-
sis entre les minéraux majeurs des batholithes de Preissac,
LaCorne et LaMotte. Le but de cette &tude est de lier le com-
portement de ces €l&éments et leur redistribution pendent la
période post-magmatique du refroidissement de granites a la
formation des gisements post-magmatiques de Li et Mo qui se
trouvent associs avec ces granites. b) Une &tude comparative
de la distribution des oligo €l&ments choisis entre les miné-
raux majeurs des pegmatites &conomiques (Li, Mo, Be) et non-
économiques.

190, Darling, Richard; GElinas, LE&opold; Campiglio, Carlo; Guha, Jayanta;

Ecole Polytechnique:

Le pétrologie et le géochemice du batholithe Bourlamaque,

1969-71; thése de doctorate (Campiglio).

Le batholithe de Bourlamaquée est composé d'un gabbro
quartzite en partie altéré& par des processus post-
magmatiques. Il contient, dans quelque endroits, des
sulphures (Cu, Mo) disséminés. Il y a aussi plusieurs mines
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192,

193.

194,

195,

196,

d'or dans les bordures du batholithe. Le but principal de
ce project sera d'étudier la petrographie et la g€ochimie du
batholithe, de préciser 1'histoire de sa cristallisation
magmatique et de son altération postmagmatique, de relier &
cette histoire la formation des gisements d'or et des
concentrations de Cu, Mo, On espére que ce travail pourra
donner des indications p&trographiques, minéralogiques, ou
géochimiques utiles & la prospection de ces métaux.

Darling, Richard; Spitz, Guy; Ecole Polytechnique:
La géochimie des roches autour du gisemernt de cuivre de
SOQUEM, Canton de Louvicourt, Québec, 1969-71;
thése de maftrise (Spitz).
Echantillonnage des roches autour du gisement et leur
analyse pour des &l€ments majeurs et des oligo &léments
choisis.

Davenport, P.H.,, Nichol, Ian, Queen's Univ,:

Geochemical dispersion associated with the Cu-Sn-Ag deposit
at Uchi Lake, Northwest Ontario, 1969-72; graduate
thesis (Davenport).

The investigation is aimed at recognizing diagnostic
geochemical criteria which would serve to identify minera-
lization of the Uchi Lake type from low grade mineralization
characterized by similar geophysical anomalies.

Delavault, R., Marshall, D.B., Univ. of British Columbia:
Spectroscopic analysis of geochemical samples and composis
tion of volcanic rocks associated with mineralization,
1968-72.
See Aqua regia extractable copper and zinc in volca-
nic rocks in relation to copper mineralization (with H.V.
Warren) Econ. Geol. v. 64, p. 672-676, 1969.

Delevault, R.E., Shiikawa, M., Warren, H.W., Cross, H,, Univ, of
British Columbia:
Mercury in agricultural soils, 1963-.
The primary interest is in mercury as a pathfinding
element in discovery of ore deposits but its significance
in relation to public health is also of interest.

Delavault, R.E,, Warren, H.V., Univ, of British Columbia:
Relationship between arsenic in vegetal matter and economic
mineralization, 1964,
See the arsenic content of Douglas Fir as a guide
to some gold, silver and base metal deposits. Can. Inst.
Min. Met., v. 61, no. 675, July, p. 860-866, 1968.

Dyck, W., Geol, Surv. of Canada:
Development of radiochemical exploration methods using
radon, 1968-69.
Radon tests in surface waters and in soils were
carried out in three different geological environments
(the Gatineau Hills, Quebec, Sudbury and Elliot Lake,
Ontario) to study the applicability of the radon method in
detailed prospecting for uranium. See Development of
uranium exploration methods using radon; Geol. Surv.
Canada, Paper 69-46, 1969.
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197, Fletcher, W.K,, Hoffman, S., Univ. of British Columbia:
Geochemical dispersion of copper in relation to copper
mineralization in south central British Columbia,
1969-; Ph.D. thesis (Hoffman).

198, Foster, J.R., Nichol, Ian, Queen's Univ.:
The application of partial extraction techniques in geoche-
mical exploration, 1969-72,
The objectives are to assess the application of
selected partial extraction techniques to specific problems
of geochemical exploration,

199, Garrett, R.G., Geol. Surv., of Canada:
Geochemical study of economic elements in glacial till,
1968-69,

Surveys to study the geochemistry of tills around
ore deposits have been carried out at Manitouwadge, Ontario
(summer 1968) and Val d'Or, Quebec (January 1969). In
addition soils and stream sediments were collected at
Manitouwadge. Results indicate both the usefulness and
limitations of exploration geochemistry in a glaciated
environment. The results are being prepared for publication.
Regional geochemical census of plutonic rocks in the eastern

Yukon, 1969-72.

The aims are: firstly, to outline areas of increased
mineral potentijal (Cu, Mo, Su, W) in which exploration
activity might be focused, and secondly, to provide regio-
nal geochemical data to aid metallogenetic and regional
geological studies. A full scale sampling program is planned
for the 1970 field season,

200, Gélinas, Léopold; Darling, Richard; Hardy, Richard; Ecole

Polytechnique:

Le pétrologie et la géochimie des roches ultramafiques et
des gisements de nickel associés de la r&gion de

Cape Smith, Québec, 1969-71; th&se de doctorat

(Hardy).

L'étude de la pétrographie et de la distribution des
€léments majeurs et oligo &léments choisis dans les roches
ultramafiques et des gisements associés. Le but de cette
recherche est: a) d'expliquer 1'histoire de la cristalli-
sation magmatique et métamorphique de ces minerais et de
ces roches et le comportement des oligo &léments lors de
ces processus et b) de trouver des indices chimiques qui
seront utiles en prospection pour des gisements de Ni dans
un milieu géologique semblable.

201, Govett, G.J., Univ, of New Brunswick:
Primary dispersion in Cyprus volcanics, 1967-70.

202, Govett, G.J., Lahti, H.R., Univ. of New Brunswick:
Some factors contributing to secondary dispersion of trace
elements in glacial soils of the St. Stephen area,
New Brunswick, 1969-70; M,Sc. thesis (Lahti).

203. Hornbrook, E.H.W., Geol. Surv. of Canada:
Development of biogeochemical exploration methods for
metallic mineral deposits, 1967-69.
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204,

205,

206,

207.

208,

209.

Kelly,

See Biogeochemical prospecting for molybdenum in
west central British Columbia, Geol, Surv. Canada, Paper
68-~56, 1969,

R., Hirlemann, G., Minist&re des Richesses Naturelles du

Québec:

Etudes de la dispersion des €léments autour des gisements,

1969-,

Ces recherches fondamentales visent 3 mettre au
point de nouvelles méthodes d'exploration qui devraient
permettre de localiser des gisements par 1l'analyse d'auré-
oles d'€léments mineurs qui serviraient d'indicateurs.
Trois régions distinctes ont &té &tudiSes: (1) la région
de Rouyn-Noranda; (2) les cantons de 1'Est; (3) la Gaspésie.

Macdonald, J,A., McGill Univ.:

Moore,

Morse,

Processes of surficial dispersion of uranium in the vicinity
of some pitchblende deposits, Beaverlodge,
Saskatchewan, 1964-70; Ph,D. thesis.

J.C.G., Mount Allison Univ,:
Mercury haloes around sulphide bodies of northern New
Brunswick, 1963-72.

R., Geol. Surv, of Canada:

Geochemical dispersion of uranium and its decay products,
1969; thesis project; Ph.D. thesis, Queen's Univ,
Involves development of a rapid method for the

relative determination of radium-226 in sediments and its

application to prospecting for uranium. The method dis-
criminates against radiation from thorium,potassium and
other sources. See Radium geochemistry applied to
prospecting for uranium, Canadian Mining Journal May,

1969, p. 75-76.

Nigrini, A., Geol. Surv. of Canada:

Transport and deposition of ore indicator elements in

streams and sediments, 1969-71.

The purpose is to determine the mechanism of
transport and the chemical and/or physical controls in the
deposition of trace elements that may be ore indicators in
the surficial environment. It should provide a foundation
on vwhich to interpret regional geochemical data with
particular reference to the search for buried ore deposits.

Mapping Parties, Quebec Dept. of Natural Resources:

Stream sediment sampling in geological mapping, 1965-.

A continuing program of geochemical investigation
in course of mapping by geological parties. Samples
collected are analyzed for Cu, Zn, Pb, Mo, U, Au, Ag, V, Cr,
Ni, Pt, Sn, W. Subsequent to 1965 most preliminary geol-
ogical maps indicate the assay results against stations
where the samples were collected,

Rock geochemistry, 1968-,

In order to obtain chemical information on the
lithological units encountered in the course of mapping,
the field parties collect fresh rock samples which are
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analysed for the oxides (Si, Al, Ca, Mg, K, Na, Ti, Fe)
and trace elements (Cu, Pb, Zn, Au, Ag, Mo, U, V, Cr,
Ni, Pt, Sn, W),

210. Siddeley, G., Geol. Surv, of Canada:

The geochemical composition of ultramafic rocks and its
relation to their contained mineral deposits,
1968-70.

Many ultramafic bodies, mainly in the Canadian

Shield have been sampled. A variety of ultramafic

occurrences are involved. They may range from small

lensoid bodies of homogeneous peridotite (Timmins area)

to extensive sheets of well layered to poorly differentiated

ultramafics (Ghost Range, Ontario; Ungava, Quebec). Where

ores occur, they may be local or extensive, massive and/or
disseminated, contact phenomena, differentiates or inter-
stitial ores. The primary dispersion of ore indicator
elements appears to depend largely on ore geometry and
mobility of the individual elements, Factor analysis is
being applied to the data of each ultramafic unit to
resolve groupings of associated elements. Such grouping
of factors generally represent mineral phases which may
be interpreted as primary or metasomatic; they shed light
on metasomatic processes affecting the rock and therefore
on the history of certain elements useful as ore indicators.

211, Smith, Eric, McGill Univ.:
A study of the nature of mercury anomalies in rocks near
certain mineralized zones, 1969-70; M,Sc. thesis.

212. Smith, J.R., Saskatchewan Research Council, Coleman, L.C.,
Gaskarth, J.W., Univ, of Saskatchewan:
Geochemistry of Precambrian rocks in Saskatchewan,
1965-69; M.Sc. thesis (Gaskarth).
Evaluation of the relationships between ore deposits
and trace metal distributions in country rocks. See
Preliminary reports on geology and geochemistry of Hanson
Lake West Area, Saskatchewan, pt, 2, Interim geochemical
results; Sask. Research Council, Circular 2, 1966.

213. Staplin, F.L., Turnbull, H., Imperial 0il Ltd., Calgary:

Sedimentary organic matter, organic matter, organic

metamorphism, and o0il and gas occurrence, 1963-.

Includes identification and characterization of
organic debris in sediments; metamorphic state or '"rank"
of exine, cuticles and other organic matter in sediments;
application to oil and gas exploration, source rock iden-
tification, etc. See Sedimentary organic matter, organic
metamorphism and oil and gas occurrence. Bull. Canadian
Petroleum Geology, v. 17 (1), p. 47-66, 1969.

214, Warren, H.V., Warren, Ian, Fletcher, W.K., Univ. of British

Columbia:

Anomalous gold and silver in vegetal matter in relation

to economic mineralization.

Wide variations in the gold and silver concentrations
of vegetal matter suggest that biogeochemistry may be use-
ful in searching for both small high-grade and large
disseminated deposits of these precious metals. See Gold
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216.

217,

218.

219.

220.

221.

and silver content of some trees and horsetails in
British Columbia, Bull. of Geol. Soc. America, v. 61,
February, p. 123-128, 1950.

Wolfe, W.J.,, Ontario Dept. of Mines:

Primary dispersion of copper, nickel, cobalt and sulphur
in mafic intrusive rocks of the Kamiskotia-Whitesides
area, District of Cochrane, Ontario, 1969-70.

Mafic intrusive rocks in a 100 square-mile area
located approximately 20 miles west of Timmins, Ontario have
been systematically sampled and analysed with the view
to determining regional variability of total sulphur and
aqua-regia extractable Cu, Ni and Co. See Ont. Dept.

Mines, Summ. of Field Work, 1969.

Geochemical orientation surveys in areas of base metal
mineralization - Nipigon-Schreiber, District of
Thunder Bay Ontario, 1970-71.

Surveys in the vicinity of known base metal mine-
ralization designed to test the effectiveness of various
media in maximizing geochemical target areas in glaciated
terrain, Data obtained from these surveys will be used
to establish minimum sampling and analytical requirements
for successful regional geochemical surveys in unexplored
areas.

Isotope Geochemistry

Baadsgaard, H., Lee, K.S., Univ. of Alberta:
U-Pb systematics in metamorphic recrystallization, 1969-71;
M.Sc. thesis (Lee).

Baadsgaard, H., Morton, R.D., Ramsay, C., Univ. of Alberta:
Isotopic and geochemical study of the U-mineralizationm,
Hab Mine, Saskatchewan, 1970-73; Ph.D. thesis
(Ramsay) .

Boyle, R.W,, Geol. Surv. of Canada:
Lead and sulphur isotope geology of Keno and Galena Hills,
Yukon, 1958-69.
See Sulphur isotope investigation of the lead-zinc-
silver-cadmium deposits of the Keno Hill-Galena Hill area
Yukon, Canada; Econ. Geology (in press, 1970).

Burnie, S.W., Crocket, J.H., Schwarcz, H.P., McMaster Univ:
Sulfur isotope geochemistry of the White Pine copper deposit,
1967-70; M.Sc. thesis {(Burnie).

Campbell, F.A., Lusk, J., Univ. of Calgary:
S-isotope partitioning in sulphide minerals, 1969-71.
See A reconnaissance study of some Western Canadian
lead-zinc deposits, Econ. Geol. v, 63, no. 4, 1968, p.
349-359.

Chrismas, L., Baadsgaard, H., Folinsbee, R.E., Fritz, P., Krouse,
H.R., Sasaki, A., Univ. of Alberta:
Isotope studies of Craigmont ore deposit, British Columbia,
1967-69; M.Sc. thesis (Chrismas).
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223,

224,

225,

226.

227.

228.

229.

Clark, A.H., Queen's Univ., McNutt, R.H., McMaster Univ.:

Mineralogy, chemistry, and stable isotope distribution of

Jurassic-Pleistocene andesitic and rhyolitic vol-

canics, Copiapo region, northern Chile, 1969-72.

Representative, radiometrically-dated specimens of
andesitic and rhyolitic lavas and pyroclastics are under
study, in an attempt to clarify the evolution of these
dominant magma types during the orogenic and post-orogenic
stages of the Andean mobile belt. In part, this work is
directed towards the distinction of mineralized and barren
extrusive units.

Draper, R.G., Montgomery, D.S., Wanless, R.K., Mines Branch,
Dept. of Energy, Mines & Resources:
The variation of the sulphur isotope ratio of the bituminous
sand from the McMurray Formation as a function of
the oxygen content of the bitumen, 1967-70.

Farquhar, R.M., Univ. of Toronto:
Lead isotope studies of Precambrian leads, 1964-.

Studies of leads associated a) with Yellowknife area
rocks and b) with Grenville province rocks, have shown
variations in Pb isotopic composition which give information
about the history of these leads in the earth's crust, Re-
analysis of these samples is planned to provide the basis
of more accurate interpretation of these variations.

Folinsbee, R.E., Smejkal, V., Kirkland, K., Univ. of Alberta:
Sulphur isotope studies of Chinkuashih copper mine, 1969;
M.Sc. thesis (Kirkland).

Fritz, P., Univ. of Alberta:
The isotopic composition of minerals from hydro-thermal
ore deposits - carbonates, sulphides, sulphates and
oxides, and silicates, 1966-.
See The oxygen and carbon isotopic composition of
carbonates from the Pine Point lead-zinc deposit. Econ.
Geol., in press.

Goodwin, A.M., Geol. Surv. of Canada:
Sulphur isotope abundances in Archean volcanic and sedimen-
tary rocks, 1965-.
This program is an outgrowth of related studies of
sulphur isotope abundances in the Michipicoten and Woman
River iron formations of Ontario recently completed in
collaboration with H.G. Thode and J. Monster of McMaster
University.

Goodwin, A.M., Univ. of Toronto, Thode, H.G., McMaster Univ.,
Wanless, R.K., Geol. Surv. Canada:
Sulphur isotope abundances in Precambrian supracrustal rocks,
1964 -,

Greig, J., Folinsbee, R.E., Baadsgaard, H., Fritz, P., Krouse, H.R.,
Smejkal, V., Cumming, G.L., Sasaki, A., Univ. of
Alberta:
Isotope studies of Irish base metal deposits using Pb,
0, C,and S isotopes, 1967-70; Ph.D. thesis (Greig).
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234,

235,
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237,

Grootenboer, J., Schwarcz, H.P,, McMaster Univ.:
Sulphur isotope fractionation between coexisting
sphalerite, pyrite and galena, 1966-69; Ph.D. thesis
(Grootenboer).
See Experimentally determined sulphur isotope
fractionation between sulphide minerals. Earth Plan. Sci.,
Lett., in press,

Kandalam, C., Folinsbee, R.E., Smejkal, V., Fritz, P., Univ. of
Alberta:

Isotopic studies of depth effect in Con-Rycon mine,
Yellowknife, Northwest Territories, on sulphur
isotopes, 1969-70; M.Sc. thesis (Kandalam).

Study of cogenetic sulphide minerals in Con-Rycon
mine to establish temperature of deposition and depth effect.

Kirkland, K., Folinsbee, R.E., Smejkal, V., Krouse, H.R., Univ. of
Alberta:
Sulphur isotope studies of Noranda copper prospect,
Clearwater,.British Columbia, 1969-70; M.Sc. thesis
(Kirkland).

McNutt, R.H., Crocket, J.H., Marchand, M., McMaster Univ.:
Isotopic and geochemical studies on possible meteorite
craters, 1969-72; Ph.D. thesis (Marchand).
Sr87/5r86 ratios of mineral phases of ultrabasic inclusions
in kimberlites, 1969-70.
See Isotopic composition of strontium in some South
African kimberlites. Trans. A.G.U. 50, p. 346,

Ohmoto, Hiroshi, Univ. of Alberta:

Fluid inclusions and isotope study of lead-zinc deposits
at Kootenay arc, British Columbia and fluid
inclusion study of mantle derived materials, 1969-
70.
See Chemistry and origin of hydrothermal fluids at

the Bluebell mine, British Columbia; Geol. Soc. Amer.,

Ann, Mtgs., Abst., p. 165, 1969,

Morton, R.D., Robinson, B.W., Univ. of Alberta:

The genesis of the Echo Bay Ag/U deposit: a geological,
geochronological, geochemical and stable isotope
investigation, Great Bear Lake, Northwest
Territories, 1968-71; Ph.D. thesis (Robinson).

The Echo Bay deposit is a type example of uraninite-

Co-Ni-arsinides-sulphides~silver mineralization within a

Ag, Cu and U metallogenic province.

Schwarcz, H.P., Longinelli A., Fontes, J.C.; McMaster University:
Oxygen isotope studies of sulphate minerals, 1968-71.
Variation in 0187016 and $34/832 ratios in sulphate
minerals formed in synthetic evaporite systems, in modern
salt pans and in ancient evaporite basins; sulphate-water
exchange in oil-field brines.

Shieh, Y., Schwarcz, H.P., McMaster Univ.:
Oxygen isotope studies of silicate rocks, 1968-70.
Analysis of silicate and oxide minerals by use of
bromine pentafluoride reagent.
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238, Smith, D.G.W., Morton, R.D., Fritz, P., Ohnoto, H., Clarke, D.B.,

Univ. of Alberta:

A geochemical and mineralogical investigation of spilites,

1969.

A new attempt to elucidate the genesis of these
inigmatic rocks which will combine stable isotope (deute-
rium, oxygen and carbon) and electron microprobe studies
with classical petrochemistry and petrography. Initial
work will be mainly on specimens collected from the Canadian
West Coast and the Olympic Peninsula of the U.S.A,

Mineralogical Phase Chemistry

239, Anderson, G.M., Nriagu, Jerome, Univ. of Toronto:

Transport of lead sulphide in hydrothermal solutions,
1967-70; Ph.D. thesis (Nriagu).
See The solubility of PbS in HjyS-water solutions
Econ. Geol. v. 57, p. 809-828, 1962.

240, Arnold, R.G., Saskatchewan Research Council:

Geochemistry of sulphides, 1965-70.

An investigation of geochemistry and phase relations
of sulphides in ores in an effort to interpret modes of
formation of ores. See Pyrrhotite phase relations below
304 + 6°C at less than 1 atm. total pressure. Econ. Geol.
v. 64, p. 405-419.

241, Arnold, R.G., Malik, 0., Univ. of Saskatchewan:

Phase equilibrium studies in the Fe-Ni-S systems, 1966-71;
Ph.D. thesis (Malik).
Phase equilibrium studies in the Fe-Ni-S system are
being carried out at both high and low temperatures to
aid in the interpretation of the natural assemblages.

242, Beswick, A.E., Laurentian Univ.:

Transition metal distributions between olivines, pyroxenes,
and spinels, 1968-1972,
The aim is to obtain transition metal partition
coefficients over a range of temperatures and pressure.
The results will be applied to the Sudbury Nickel Irruptive
in order to elucidate genetic history of these rocks and
their associated ores.
Alkali metal distributions between sanidine, leucite,
phlogopite and granitic glass, 1965-70.
The aim is to allow quantitative evaluation of
alkali metal distribution during late stages of magmatic
evolution.

243, Cabri, L.J., Mines Branch, Dept. Energy Mines & Resources:

Sulphide synthesis, 1964-,

Sulphide minerals of closely controlled compositions
are synthesized to provide material for other investigations,
and to provide fundamental data on phase equilibrium
relationships in certain sulphide systems. See Density
determinations: accuracy and application of sulphide
stoichiometry ~ L.J. Cabri, Am., Min. v, 54, 1969, p. 539-
548.
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Cabri,

Caley,

Clark,

L.J., Harris, D.C., Mines Branch, Dept. Energy, Mines §

Resources:

Compositions and stability relations of copper-iron-

sulphides, 1965-.

A low-temperature copper-iron sulphide (talnakhite)
related to chalcopyrite has been characterized. The iron
analogue of valeriite has been discovered, and is currently
being studied. See A new copper-iron sulphide, Ec. Geol.
v. 62, p. 910-925.

William, Queen's Univ.:
Iron and nickel distribution between olivine and a metallic
phase, 1967-69; M.Sc, thesis.
See The stability of olivine and pyroxene in the
Ni-Mg-Si-O System, American Mineralogist, v. 53, 1968,

A.H., Armstrong, R.C., Queen's Univ.,:
Phase equilibria in ore mineral systems, 1969-; M,Sc,
thesis (Armstrong).

Experimental studies will, as far as possible, be
integrated with metallogenetic work in the Cordillera
of North and South America, It is hoped to concentrate
on sulphide-type systems involving mercury, in an effort
to explain variations in the generally rather consistent
mineralogy of commercial Hg deposits.

Currie, K.L., Ermanovics, I.F., Geol. Surv. of Canada:

Edgar,

Diffusion studies in supercritical water, 1962-70.
Currently, water rich parts of the system Q-Or-Ab-H,0

are being investigated. A theoretical study of transport

phenomena in dense fluids is continuing. See On the

solubility of albite in supercritical water; Amer. Jour.

Sci., v. 266, p. 321, 1968 and Geological transport in

in interstitial fluids, Jour. of Geology (in press).

A.D., MacRae, N.D., Univ., of Western Ontario, Mottana, A.,
Univ. of Milan:
Geochemistry of eclogites and their minerals, 1966-71,
See The chemistry and cell parameters of omphacites
and related pyroxenes, Mineral. Mag. v, 37, p. 61-74,
1969.

Gordon, T.M., Univ. of British Columbia:

Phase equilibria in the system Ca0-Al1,03-510,-C0,-H,0; and
oxygen fugacities and temperatures during the
formation of some iron skarns, 1969-70.

Includes (1) experimental study of the phase
relations of the minerals grossularite, zoisite, anorthite,
wollastonite, calcite and quartz in the presence of an
Hy0-C0, fluid and (2) study of the oxygen fugacity and
temperature prevailing during the formation of anhydrous
iron-bearing minerals as determined from measurements with
a ceramic oxygen electrode which is being constructed and
calibrated. See The stability of grossularite in H,0-CO,
mixtures (abstract). Geol. Soc. America. Program with
abstracts of the 1969 Annual Meetings p. 82.
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250. Greenwood, H.J., Gordon, T.M., LeCheminant, A.N., Francis, Donald,
Fletcher, Chris, Misener, Jim; Univ. of British
Columbia:

Geological phase equilibria, 1967-; Ph.D. theses (Fletcher,

Misener), M.Sc. theses (Francis, Reamsbottom).

The project involves a variety of phase equilibrium
studies in both laboratory experiments and in natural materi-
als including: studies of oxygen activity associated with
individual natural and synthetic minerals by means of solid-
electrolyte specific ion electrodes at high temperatures;
laboratory studies of the partition of Ni between pyrrhotite
and olivine under controlled sulphur and oxygen partial pre-
ssures; laboratory study of the sulphur activity associated
with various natural sulphides by means of the Barton-Toulmin
electrum-tarnish method; laboratory studies of Fe-Mg counter
diffusion in olivine at pressures up to 10 kilobars; field
and analytical studies of natural assemblages of minerals
found in a high-temperature metamorphic region in Central B.C.;
and field studies of a granulite terrain in southern B.C.

251. Haughton, David, Queen's Univ.:
Sulphide-silicate melt equilibrium under controlled oxygen
and sulphur fugacities, 1967-70; Ph.D. thesis.
Experimental studies on the equilibrium between a
basaltic melt and a sulphide melt are being conducted under
controlled conditions of oxygen and sulphur fugacity.

252. Hill, Robin, Roeder, Peter, Queen's Univ.:
Stability of spinel and basaltic melts, 1965-69; Ph.D.
thesis (Hill).

253, James, R.S., Fawcett, J.J., Univ. of Toronto:
Stability and phase relations of Fe-Mg chlorites to 10kb,
1968-71.

This study is intended to illustrate the connection
between the phase relations and stability of the chlorites
clinochlore and daphnite.

254. Jongejan, A., Wilkins, A.L., Mines Branch, Dept. Energy Mines §
Resources:
High-temperature phase equilibrium studies in the system
Ca0-Nb205-Ti02-Si07 and relevant sub-systems, 1962-70.
Study of the range of temperature and compositional
stability leading to the formation of niobium-bearing
perovskite, titanium-bearing pyrochlores, etc. Studies in
the four-component system have furnished an explanation of
the non-occurrence of sphene, Ca0-Ti02S5i02, in the Oka,
P.Q., deposits, although all the requisite constituent
oxides are present. See Phase relations in the high lime
part of the system CaO-Nby05-SiO and other papers, Jour. of
Less Common Metals (in press).

255. Kim, K.T., Burley, B.J., McMaster Univ.:
Hydrothermal phase equilibria up to 13 kb of part of the
feldspathoidal residua system, 1967-70; Ph.D. thesis
(Kim) .
The area of the system near to the albite-nepheline
join has been mostly colsely studied, so far up to pressures
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of 8 kb, It is itended to go to higher pressures to
check the possibility of two predicted invariant points
which so far have not been experimentally realized.

Kretschmar, Ulrich, Clark, L.A., McGill Univ.:
Arsenopyrite phase relations at low temperatures, 1968-71;
Ph.D. thesis (Kretschmar).

Lake, R.H., Bright, N.F,H., Mines Branch, Dept. Energy Mines §
Resources:
Studies in the tin-oxygen system, 1967-70,

MacLean, W.H., Makovicky, M., McGill Univ.:
Phase relations on the CuS-Bi,Sz join, 1968-70.
Liquidus and subsolidus phase relations are being
determined in this system using quenching techniques.

MacRae, N.D., Univ. of Western Ontario.:
Sulphide-oxide-graphite relations, 1969-71.
Garnet-sulphur reactions, 1969-71.

Naldrett, A.J., Brown, G.M., Univ. of Toronto:
Study of chemical equilibria between Fe-Mg pyroxenes and

Fe sulphides, 1967-70.

By studying tie-line relations between sulphides and
pyroxenes as a function of oxygen fugacity and temperature
it will be possible to establish the extent to which sul-
phides have equilibrated with their host rocks and hence
determine whether they are magmatic or hydrothermal. See
Reaction between pyrrhotite and enstatite-ferrosilite
solid solutions. Ann. Rept. Director Geophysical Laboratory,
Carnegie Institution of Washington, Year Book '66, p. 427-
429,

Naldrett, A.J., Clark, T., Univ. of Toronto:
Chemical equilibria between Fe-Ni olivines and Fe-Ni
sulphides, 1968-70; M.Sc. thesis (Clark).

Parker, Lynda, Edgar, A.D., Sood, M.K., Univ. of Western Ontario,

Piotrowski, J.M., Southern Connecticut State College:
The melting relationships in undersaturated alkaline rocks,

1968-70; M,Sc. thesis (Parker), Ph.D. thesis (Sood).

The melting relationships of ten volcanic undersa-
turated volcanic rocks ranging in composition from trachy-
basanitesplagioclase phonolite~»phonolite have been inves-
tigated at 1 atm. pressure. Presently research is being
conducted on these rocks under hydrothermal conditions.
Also the pyroxene phases obtained experimentally are being
studied by electron probe to observe compositional changes
in the pyroxenes with decreasing temperature of crystalli-
zation., See Melting relations of undersaturated alkaline
rocks from Ilmansiaq and Gromedal Ika Greenland under
controlled water vapor and oxygen pressures, Medd om Gron
Bd. 181, Nr. 12, 40 p. 1970.

Philpotts, A.R., McGill Univ.:
Experimental investigation of liquid immiscibility in
alkaline magmas, 1967-.
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See Liquid immiscibility between syenitic and
gabbroic magmas, Program Geol. Soc. of Amer. Annual
Meeting, 1969, abstract.

Pressburger, Alex, €lark, L.A., McGill Univ.:
Chlorite compositions synthesized under controlled fo and
fs , 1968-70; M.Sc. thesis (Pressburger). 2
2

Roeder, Peter, Queen's Univ.:
The distribution of magnesium and iron between olivine and
basaltic liquid, 1966-70.

Scott, S.D., Univ. of Toronto:
Studies on arsenide ores, 1960-,

The environment and mechanisms of transport, depo-
sition, and zoning of arsenide ores will be determined by
applying phase equilibrium studies to arsenide assem-
blages from Cobalt, Ont.

Scott, S.D., Hartlein, A.J., Univ. of Toronto:
Sphalerite geobarometry, 1968-71; M.Sc. thesis (Hartlein).
The iron content of sphalerite coexisting with
pyrite and hexagonal pyrrhotite is pressure dependent and
has potential use as a geobarometer. See Sphalerite
geobarometry: presented at annual meetings Geol. Soc.
America (abstract), 1969.

Scott, S.D., Kissin, S.A., Univ. of Toronto:
Stoichiometry and phase changes in sulphides, 1969-72;
Ph.D. thesis (Kissin).
The stabilities of the iron sulphide minerals,
particularily the pyrrhotite phases, are being examined as
a function of pressure, temperature, and sulphur fugacity.

Shimazaki, H., Clark, L.A., McGill Univ.
Synthesis and stability of Fe-Cu disulfide solid solutions,
1968-70.
Liquidus relations in the FeS-FeO-Fe,0,6-SiO,-Na,0 system,
1968-70 422

Smith, F.G., Univ. of Toronto:
Computation of crystal-liquid equilibria in multicomponent

systems, 1963-73.

The literature on salt systems with one or more
alkali halide components is being searched and put into
computer accessible form for retrieval and statistical
analyses. Preliminary work showed that rather simple
empirical procedures could be used to give fair predictions
of multicomponent liquidus temperatures from data of the
constituent binary systems. See Machine plotting of
liquidus data of binary and ternary salt systems, Canad.
Mineral. v. 9, p. 180-190, 1967.

Storage and retrieval of data required in scientific

research in geochemistry, 1963-,

A system of storage and retrieval of information on
published liquidus data of a restricted subset of salt
systems was developed, tested and found feasible for rapid
searches by computer. The project is now approaching
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completion within the restriction of subject, and thus an
analysis of the cost of such processing will soon be calcu-
lable. The items now accessible to the computer total 3068
plus about the same number being processed or in related
files. The hard-copy file now contains 67,964 pages and the
cards keypunched total 28,500.

Sood, M.K., Platt, R.G., Pearce, T.H., Edgar, A.D., Univ. of

Western Ontario,
Phase relations in portions of the system CaMgSiZO6-MgZSiO4-

NaA1SiO4-KAKSi04-5i02, 1968-71.

See Phase relations in portions of the system
diopside-nepheline-kalsilite-~silica and their importance in
the genesis of alkaline rocks. Canad. Mineral. (in press).

Springer, G., Mines Branch, Dept. Energy, Mines & Resources:

Phase relations of bismuthinite, stibnite and aikinite,

1969-70.

Compounds in the pseudobinary systems Sb;Sz-Bi;Sz and
CuPbBiS3-Bi2S3 will be synthesized, and the results corre-
lated with natural occurrences of minerals in these systems,
See Naturally occuring compositions on the solid-solution
series BiZSS'SbZSS Min, Mag. v. 37, p. 295-296, 1969.

Wanless, R.K., Boyle, R.W., Stevens, R.D., Geol. Surv., of Canada:

Lead and sulphur isotope geology of Keno and Galena Hills,

Yukon, 1958-70.

To determine the isotope abundances of lead and
sulphur in the lead-zinc-sulphur deposits and their host
rocks and from the data to determine, if possible, the
sources of elements in the deposits and the processes that
have affected their concentration. See Sulphur isotope
investigation of the lead-zinc-silver-cadmium deposits
of the Keno Hill-Galena Hill Area, Yukon, Canada, Economic
Geology (in press).

Isotopic investigations, lunar material, 1969.

To determine elemental concentrations and isotopic
abundance ratios of geochronologically important elements.
To use the data obtained to calculate the age of the
sample.

Watkinson, D.H., Univ. of Toronto:

Experimental studies and the petrology and mineralization
in alkalic rock - carbonatite complexes, 1967-73.
Studies have been carried out and the results are

in press on experimental investigations in the joins

NaA15i04-CaC03-Hy0 and Ca0-Nbj05-Cop-Hp0 at 1 kbar pressure

and the implications for the genesis and niobium minerali-

zation of carbonatites, See Phase equilibrium studies
bearing on the limestone-assimilation hypothesis. Bull.

Geol. Soc. America, v. 80, p. 1565-1576, 1969.

General

Anderson, G.M., Cermignani, Claudio, Univ. of Toronto:

Geochemistry of the silicated marbles near Tweed, Ontario,
1968-70; M.Sc. thesis (Cermignani).
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276. W.R.A. Baragar, Geol. Surv, of Canada:
Studies of Coppermine River volcanic rocks, Northwest

Territories, 1966-72,

Investigations to date show an interesting variation
in the composition and petrography of the flows from the
base to the top of the main lava division (about 10,000
feet). Silica, magnesia, and potash decrease whereas iron,
manganese, and less consistently, titania all increase
upward in the sequence. Similarly copper, vanadium,
scandium, and zinc generally increase and nickel and chronium
decrease upwards, The quantity of devitrified class in the
lavas also decreases upward in the succession. Mapping of
the two sheets (86-~0, 86-N) containing most of the flows
was completed in 1969 and further studies of the lavas are
planned. See Geochemistry of the Coppermine River basalts,
Geol. Surv, of Canada, Paper 69-44, 1969.

Studies in the Seal Lake volcanic province, Northwest

Territories, 1968-,

An investigation of the nature and type of volcanism
that characterizes each of the Seal Lake, Croteau, and
Letitia Groups, to determine the volcanic history of each
in relation to the history of the groups; and to determine,
if possible, the relationship of the volcanism to the
associated mineral deposits. This is part of a larger
investigation of volcanic rocks of the Canadian Shield
that to data includes studies of the Yellowknife, Noranda,
Coppermine, and Kaladar (Grenville) volcanic assemblages.
See Volcanic studies in the Seal Lake area, Labrador;

Geol. Surv. Can., Paper 69-1.

277. Baragar, W.R.A., Goodwin, A.M., Geol, Surv. Canada; Moodle, D.A.,
Ontario Dept. of Mines; Washington, R.A., Atomic
Energy of Canada:
Trace gold content in Archean volcanic rocks, 1965-.
The trace gold content in Archean volcanic rocks of
the Canadian Shield is being investigated by means of neu-
tron activation techniques,

278, Beaton, W.D,, McGill Univ.:
Cobalt and nickel content of the major sulphide minerals
from the Lake Dufault Mine, Quebec, 1965-70; Ph.D.
thesis.

279. Boulay, R.A., Geol. Surv. of Canada:
Sedimentological study of the Papaskwasati Basin, Quebec,
1968-,
A joint study with the Quebec Department of Natural
Resources to investigate the sedimentology and geochemistry
of the Basin, north of Lake Mistassini, Quebec. Informa-
tion obtained from 32,000 feet of core is being used to
outline the stratigraphy, sedimentology and possible
geochemical trends in the Basin,

280, Brink, V.C., Fletcher, W.K., Univ. of British Columbia:
Geochemical distribution of trace elements in relation to
agriculture, 1957-.
See Content of certain trace elements in range
forages from south central British Columbia. Can. J.
Plant Sci., v. 49, p. 517-520, 1969,
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Davies, J.L., New Brunswick Dept. of Natural Resources:
Geology and geochemistry of the volcanic rocks of the
Tetagouche Group, New Brunswick, 1964-70.

Dawson, K.R., Geol. Surv. of Canada:
Geochemical data bank (Geodat), 1964-.

Batches of analytical results are being retrieved
from the master tape (7-2400' reels) that contains more
than 70,000 records for more than 20,000 rock and mineral
analyses of several types. The batches of data retrieved
have been output as a hard copy table, on Lambert confor-
mable projection index maps and as norm calculation without
any manual transcription of the data. Routine updating of
the master file (entry of the data and correction of old
data) and the retrieval of batches of data has been ope-
rative since July 1969. The output which is presently
limited to hard copy will be replaced in the near future
by BCD tape output and a wider variety of tabular formats
on hard copy. Development is aimed to improve the user
orientation of the system to provide outputs of plotted
index maps on a variety of scales, cartesian and ternary
plots, norm calculations, and statistical moments plus
bar diagrams.

de Albuquerque, C.A.R., Muysson, J.R., Shaw, D.M., McMaster Univ.:
Investigations on the geochemistry of thallium, 1968-,
Distribution of thallium in rocks, minerals and
meteorites; abundances of thallium in the earth's crust
and mantle and in meteorites. See The geochemistry of
Ga, In and T1l, Phys. and Chem, of the Earth, v. 2, p. 164-
211, 1957,

Duke, M., McGill Univ.:
Experimental determination of partition coefficients of the
major oxides between ferro-magnesian silicates in
basaltic magmas, 1969-70,

Eade, K.E., Fahrig, W.F., Geol. Surv. of Canada:
Element abundances in the Canadian Shield, 1962-70.
Constitution and geochemical evolutionary trends of
continental sialic plates as indicated by the surface
crystalline rocks of the Canadian Shield.

Ermanovics, I.F., Cameron, E.M., Geol. Surv. of Canada:
Chemical variance of rocks of the Superior Province,

Manitoba, 959-970W, 510-520N,

A multi-stage hierarchal analysis of variance
design to thest hypotheses of variance in rock types over
on area of 13,000 square kilometers using major oxides,
'metals' and trace elements.

Folinsbee, R.E., Bayrock, L., Cumming, G.L., Smith, D., Univ. of
Alberta:
Meteorite studies, 1960-.
Collection of Allende carbonaceous chrondrite,
Chihuahua, Mexico, 1969 ~--- about 75 kilograms of the car-
bonaceous chrondrite Allende were collected in the fall
area during April, 1969 by R.E. Folinsbee and D.A. Taylor
and are now in the collection of the University of Alberta.
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See Vilna meteorite, Camera, visual, seismic and analytic
records Journal Roy. Astronomical Society of Canada, v. 63,
April, 1969, p. 61-86.

288. Goodwin, A.M., Univ. of Toronto; Washington, R.A., Atomic Energy
Commission,
Trace gold content in Archean volcanic rocks, 1964-.

289. Govett, G.J., Univ. of New Brunswick:
Sedimentary geochemistry of Fe, 1964-70.

290, Gunn, B.M., Université de Montréal:
Geochemistry of Subantarctic Islands, 1969-70.

Alkali basalt-hawaiite-trachyte series from
Kerguelen and Crozet Id.show a unique positive correlation
of Al and Ti. This has been suggested by Green and
Ringwood to be the result of different pressure conditions
during fusion and has not been before reported from natural
rocks. This phenomena has not yet been examined in terms
of mineralogy. Dredged samples from the nearby McQuarie
Rise include enstatite peridotites and tholeiites, but
no alkali basalts.

291, Gunn, B.M., Watkins, N.D., Université de Montréal:

Geochemistry of Steens Mountain basalts, Oregon, 1968-69.
Seventy successive lavas were analysed for major

and trace elements and these show the sequence to be

dominated by recurring fractionated sequences of up to

14 lavas. Two trends are apparent, one explicable by addi-

tion of plagioclase and the other by olivine. See

Geochemistry of Steens Mountain basalts, Oregon. Bull,

Geol. Soc. Amer. (in press).

292, Gunn, B.M,, Université de Montréal; Mooser, F., Univ. of Mexico:

Geochemistry of the volcanics of central Mexico, 1968-70.
Further andesitic lavas have been analysed bringing

the total to about 120. A computer technique for projecting
the normative components on a basalt terahedron shows that
all rocks lie on an invariant line defined by the fields of
diopside~plagioclase-hypersthene-quartz. An origin by par-
tial melting of a parental quartz basalt is suggested.

293, Gunn, B.M., Gast, P., Watkins N.D., Université de Montréal.
Alkaline volcanic islands of the Atlantic.

This work, undertaken in conjunction with Columbia
and Florida State Universities includes analysis for
major and trace elements, rare earths, and Pb and Sr/Rb
isotope ratios as part of a study on the evolution of
volcanic rocks removed from the Mid-Atlantic Rise. Many
of the samples have also been K/Ar dated. A computer data
file is being built up of all existing published analyses.

294, Gunn, B., Duquette, G., Université de Montréal:
Geochemistry of Archeam metavolcanics, 1969-70.
The Archean metavolcanics of the Chibougamau region
show a bimodal distribution into low-potassium tholeiite and
into tuffs and tuffaceous greywacke of a general dacite-
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rhyolite composition. The metabasalts are virtually unique
in their low potassium content, high soda and intermediate
K/Rb ratios. Isotopic and chemical variations against
metamorphic grade are being tested. Special techniques

have been evolved to determine K in the sub 20 ppm levels,
The relationships of the metabasalts to the sodic batholiths
are being explored but are not yet complete.

Hamilton-Smith, Terence, New Brunswick Dept. of Natural Resources:
Geochemical aspects of the origin of the Carys Mills

formation, 1969-72.

Major and trace element determination in limestone
and slate samples closely related to bed-by-bed descriptions
of stratigraphic sequences and gross lateral facies changes
to characterize the depositional environment of an argilla-
ceous calcilutite,

Helsen, J., Shaw, D.M., McMaster Univ.:
Tungsten geochemistry, 1969-; M,Sc. thesis (Helsen).
An analytical and exploratory study of tungsten
distribution in the minerals of common rocks, with parti-
cular reference to the Salmo, B.C. region.

James, R.S., Univ. of Toronto:
The geochemistry of the cordierite-anthophyllite rocks at
Manitouwadge, Ontario, 1969-,
Detailed petrography and microprobe analyses of
samples of the individual phases are planned.

Larson, L.R., Clark, L.A., Webber, G.R., McGill Univ.:
Geochemical and petrography characterization to
enable stratigraphic subdivision of Noranda District
rhyolites, 1969-71; M.Sc. thesis (Larson).

Levinson, A.A., Dewis, F.J.; Univ. of Calgary:
Hydrogeochemistry of the MacKenzie drainage basin, 1969-72;
thesis project (Dewis).
See Major element composition of the MacKenzie River
at Norman Wells, N,W.T., Canada, Geochem. Cosmochem, Acta,
33, p. 133-138, 1969.

Maxwell, J.A., Geol. Surv, of Canada:
Lunar crust investigation, 1967-70,

The chemical composition of lunar material, at
present specifically that of material returned by the
Apollo XI mission, is one of five areas under study by
5 principal investigators in the Geological Survey of
Canada, in collaboration with NASA. With the help of
co-investigators Sydney Abbey and W,H. Champ, the major,
minor and trace element concentrations in two pieces of
lunar rock, and one sample of loose surficial material, will
be determined by classical chemical, X-ray fluorescence,
atomic absorption spectroscopic and emission spectroscopic
methods.

McCartney, W.D. and students, Queen's Univ.:
Temperatures of homogenization and freezing of liquid
inclusions and approximations of their Na/K/Ca
ratios, 1963-.
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Active work is resuming in December, 1969, mainly
in the form of coordinated under-graduate thesis projects.
See Barite-~fluorite study, Geol. Surv. Can., Paper 64-2,
p. 75-78, 1964,

McNutt, R,H., Crocket, J.H., Barker, J., McMaster Univ.:
Rare earth element fractionation in minerals of anorthosites,
1969-70; M.Sc. thesis (Barker).

McNutt, R.H., Dostal, J., McMaster Univ.:
Rare earth element fractionation in alkaline intrusives,
1969-72; Ph.D. thesis (Dostal).

Mercer, William, Crocket, J.H., McMaster Univ.:
Geochemistry of the pyrite of the conglomeratic uranium ores
of Elliot Lake, Ontario, 1969-72; Ph.D. thesis
(Mercer).

Rambaldi, E., Univ. of Ottawa:
Geochemistry of some gneisses of the Bancroft Region,
Ontario, 1966-70.

Rogers, M.A., Bailey, N.J.L., Imperial Oil Enterprises Ltd.:
Geochemistry of petroleum, 1968-.

A continuing research project on the generation,
migration and alteration of petroleum deposits. Present
emphasis is on using 1) stable isotopic studies (carbon
and sulphur) and 2) gas chromatographic analyses to study
the generation of C4-C7 light hydrocarbons in young sediments
and the late-stage alteration (degradation) of o0il and gas
pools. Alteration can be by either thermal or non-thermal
processes, See Organic carbon scl3 values from Quaternary
marine sequences in the Gulf of Mexico: a reflection of
paleotemperature changes, Trans. Gulf Coast Assoc. of Geol.
Societies, v. XIX, 1969, p. 529-534.

Saull, V.A., McGill University:
Geophysical role of energy changes in metamorphic processes,
1952-,
Solution calorimetry of minerals; mathematics of
spontaneous combustion; role of chemical energy in tectonics.

Springer, G., Mines Branch, Dept. Energy, Mines § Resources:
Reaction kinetics of semiconducting mineral electrodes,

1969-70. .

This study investigates the effect of semiconducting
properties of sulphides on their electrochemical behaviour,
thereby yielding information on reaction mechanisms. See
Observations on the electrochemical properties of minerals,
Trans. Inst. Min, Met., Sect. C (in press).

Stanton, M.S., Chevron Standard Limited, Calgary:
Petroleum chemistry, 1967~.

Steeves, M.A., Manitoba Mines Branch:
Geochemistry of the volcanic rocks of the Lynn Lake
greenstone belt, Manitoba, 1969-71; M.Sc. thesis,
Univ. of Manitoba.
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Taylor, W.R., Memorial Univ. of Newfoundland:
Geology and geochemistry of a uranium rich gneissic area,
Long Range Mountains, Newfoundland, 1969-70; M.Sc.
thesis.

Villard, D.J., McGill Univ.:
Chemical denudation of Mont St. Hilaire, Quebec, 1969-71;

M.Sc. thesis.

Chemical character of water as precipitation, soil
water, and stream runoff and its relation to mineralogical
changes during weathering and soil formation. Special
consideration is given to the effects,if any,of air pollution
by the city of Montreal on the weathering process.

Warren, H.V., Fletcher, W.K., Univ. of British Columbia:
Trace subtances in environmental health with some reference
to pollution:
See Mineral contamination in soil and vegetation
and its possible relation to public health, Proceedings,
Univ. of Missouri Third Annual Conference on Trace
Substances,in Environmental Health, in press.

Webb, A., McGill Univ,:
Direct measurement of oxygen fugacities in Monteregian rocks,
1969-70; M.Sc. thesis.

Weber, W., McRitchie, W.D.,
Project Pioneer - a structural and geochemical reinvesti-
gation of the Rice Lake greenstone belt and associated
gneisses and granites, Manitoba, 1966-71,
See preliminary maps of Manigotagan gneissic belt,
Manitoba Mines Branch 1969-1-4, and Paper 1-69.

Wynne-Edwards, "H.R,, Fuh, Tsu-Min, Queen's Univ.:

Geochemical correlation of rocks on either side of the

Grenville Front at Val d'Or, Quebec, 1967-70;

Ph.D. thesis (Fuh).

A test by geochemical correlation using five sample
areas, of the hypothesis that the Archean rocks near Val
D'or including the Abitiba greenstone belt, continue
eastward in the Grenville Province., See Tectonic over-
printing in the Grenville Province, southwestern Quebec;
Geol. Assoc, Can, Sp. Paper 5, p. 163-182, 1969,

Young, G.M., Univ. of Western Ontario:
Stratigraphy, sedimentology, geochemistry and paleo-
climatology of Early Proterozoic rocks, 1965-.
See Geochemistry of Early Proterozoic tillites
and argillites of the Gowganda Formation, Ontario, Canada.
Geochim et Cosmochim. Acta., v. 33, pp. 483-492, 1969.

GEQCHRONQLOGY

Adams, C.J., Univ. of Toronto: .
Rb-Sr whole rock dating near Sudbury, Ontario, 1967-69.
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Aumento, F., Geol. Surv, of Canada:
Fission track dating, 1969-70.

Fission track dating of oceanic volcanic glasses,
tektites and Pliocene/Pleistocene volcanics in British
Columbia., Sée The Mid-Atlantic Ridge near 450 N, V., -
fission track and ferro-manganese chronology, Can. J.
Earth Sci. v. 6, no., 12, December 1969.

Baadsgaard, H., Univ. of Alberta:
Thermally-induced migration of Rb and Sr, 1964-.
The research is beginning to give some information
on the mechanism and nature of certain metamorphic reactions.

Baadsgaard, H., Godfrey, J.D., Koster, F., Univ, of Alberta:
Geochronology of Northeastern Alberta - Northwestern

Saskatchewan, 1962-.

The area under investigation is proving to provide
fertile ground for a number of academic theses projects on
aspects of the regional geochronology. See Geochronology
of the Canadian Shield in Northeastern Alberta - 1. The
Andrew Lake area, Can. J. Earth Sci., v. 4, p. 541-563.

Baadsgaard, H.,, Lee, K.S., Univ. of Alberta:
U-Pb systematics in metamorphic recrystallization, 1969-71;
M.Sc. thesis (Lee).

Baadsgaard, H., Narasimhachary, K., Univ, of Alberta:
K-Ca dating of Devonian sylvite, 1969-71; M.Sc. thesis,
(Narasimhachary).

Barton, J., McGill Univ.:
Rb-Sr Isotopic study of Grenville rocks northeast of
Montreal, 1968-69; Ph.D. thesis.

Blenkinsop, J., Univ. of British Columbia:
Rb-Sr geochronology; Ph.D. thesis.

Galenas appear to contain minute (<1 ppm) quantities
of rubidium and strontium presumably in solid solution and
can therefore be dated. A feasible chemical procedure has
been developed, and measurements will be made on galena
samples from Broken Hill, Australia.

Broocks, Christopher, Univ. of Montreal:

The development of the Canadian Shield (with special refer-
ence to Quebec) by means of isotopic/geochronologic
analysis of Shield rocks, 1968-71.

The development of closely-constrained models of
mantle Sr evolution demands accurate knowledge of the
isotopic composition of supposed mantle derived rocks at
different times in the past. This has been done for the 2.7
b.y. rocks of the Canadian Shield and current research
involves the determination of similarly reliable data for
1.8 b.y. (Churchill) and 3.5 b.y. (Onverwacht) rocks. See
Carbonate contents and Sr87/Sr86 of calcites from Archean
metavolcanics, Earth and Planetdry Science Letter 6, 1969,

Card, K.D., Fairbairn, W.H., Van Schmus, W.R., Ontario Dept. of
Mines:
Age dating of Nipissing diabase, Huronian metasediments,
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and other rocks in the Southern Province.

See Correlation of radiometric ages of Nipissing
diabase and Huronian metasediments with Proterozoic oro-
genic events in Ontario. Canadian Jour. Earth Sciences,
v. 6, no. 3, p. 489-497,

Carter, N.C., British Columbia Department of Mines and Petroleum
Resources:
Potassium-argon age determinations of porphyry-type copper
and molybdenite occurrences, north-central British
Columbia, 1967-; Ph.D. thesis.

Chrismas, L., Baadsgaard, H., Folinsbee, R.E., Fritz, P., Krouse,
H.R,, Sasaki, A., Univ. of Alberta:
Isotope studies of Craigmont ore deposit, British Columbia,
1967-69; M.Sc. thesis (Chrismas).

Clark, A.H., Farrar, E., Quirt, G.S., Queen's Univ.:
Geochronogical studies of the Andean Mobile Belt of northern

Chile (largely Lat, 26-299S.), 1967-62; Ph.D. thesis

(Quirt).

A critical part of an analysis of metallogenetic
relationships in the Andean Mobile Belt is the establishment
of a detailed chronology of intrusive and extrusive events,
using K/Ar dating.

Clarke, W.B., Schwarcz, H.P., McMaster Univ,:
Mg-isotope studies of meteoritic feldspar, 1966-.
See A126 dating of meteoritic feldspar, Jour. Geophys.
Res., in press.

Cranstone, D.A., Manitoba Mines Branch; Turek, A,, Northern Illinois
Univ.:
Rb-Sr geochronology of the Churchill-Superior boundary in
Manitoba, and the Manitoba Nickel Belt, 1969-71.
See Rb~Sr contribution to the location of Churchill-
Superior boundary in Manitoba; Can, Jour. Earth Science,
in press.

Dey-Sarkar, S.K., Farquhar, R.M., Goodwin, A., Univ. of Toronto:
Rb-Sr study of rocks from the Blake River Group of the
Canadian Shield, 1969-.
Rb-Sr ratios in the volcanics will be measured as
a preliminary step in determining whether Rb/Sr whole rock
isochron techniques can be applied in the hope of dating
this group of rocks. Eventually it is hoped to be able
to ascertain the original age of these rocks through the
2.5 x 109 year old metamorphism which overprints them.

Doig, Ronald, McGill Univ.:
Geological applications of nuclear spectrometry, 1964-.
See Current research in the application of natural
and induced radioactivity to mineral exploration. Pro-
ceedings of the Centennial Conference on Mining and
Groundwater Geophysics, 1969.
Isotopic studies of alkaline rocks, 1966-70.
See An alkaline rock province linking Europe and
North America. Canadian Journal of Earth Sciences, v. 7,
no. 1, 1970,
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336.

337.

338,

339.

340,

341,

342,

343,

344,

Ermanovics, I,F., Turek, A., Geol. Surv., of Canada:
Geochronological studies of rocks of the Superior Province,
Manitoba, 950-97°W, 510-530N, 1969-71.
Rb/Sr isochron studies to separate times of major
plutonic chemical diversification from periods of recrys-
tallization of gneisses.

Farquhar, R.M., Univ. of Toronto:

Lead isotope studies of Precambrian leads, 1964-.

Studies of leads associated a) with Yellowknife
area rocks and b) with Grenville province rocks, have
shown variations in Pb isotopic composition which give
information about the history of these leads in the earth's
crust. Re-analysis of these samples is planned to provide
the basis of more accurate interpretation of these varia-
tions,

Frith, A., McGill Univ.:
Rb/Sr isotopic and petrologic study of Grenville Province
rocks along a section from Chibougamau to the
Gulf of St. Lawrence, 1968-71; Ph.D. thesis.

Gertner, B. (Mrs.), Farquhar, R.M., Univ. of Toronto:

Age data compilation, 1960-.
Rb/Sr mineral ages for Canada and Greenland are

now being collected from the literature and checked.
These will be supplemented by whole-rock Rb/Sr isochron
ages, to provide a basis for geochronological studies in
specific areas and to intercompare the times of igneous
and metamorphic events on a world-wide basis.

McCorkell, R.H., Dalhousie Univ.:
Survey of fission track dating for new applications in
dating of ores, fossil materials, feldspars, etc.,
1969-70.

McNutt, R.H., McMaster Univ,:
Rb/Sr goechronology of a Grenville anorthosite, 1967-70.

McNutt, R.H., Gibbins, W., McMaster Univ.:
Rb/Sr geochronology of Murray granite and Sudbury norite,
1968-71; Ph.D. thesis (Gibbins).

McNutt, R.H., Schau, M.P,
Rb/Sr geochronology of the Ice River Complex, British
Columbia, 1969-70.

Mitchell, Roger, Univ. of Alberta:
Potassium-argon and rubidium strontium geochronology of the
Nisserdal supracrustal series Norway, 1966-.

O'Nions, R.K., Morton, R.D., Univ. of Alberta:

Geochronological, petrological and structural investiga-
tions in the Bamble Sector of the Fennoscandian
Shield, S. Norway, 1966-73.
Present investigations have included K-Ar, Rb-Sn

and U-Th-Pb dating of the Bamble sector of the Shield.

Currently further whole rock Rb-Sn studies are being

carried out on cataclastic and other metasedimentary rocks.
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345,

346.

347.

348.

349,

350.

351.

An electron probe study of coronite gabbros within the
region is also planned for the coming year. See Potassium
argon ages from the Bamble sector of the Fennoscandian
Shield in S. Norway. Norsk Geol. Tidss., 49, p. 171-190,
1969.

Parker, M.L., Geol. Surv. of Canada:

Dendrochronological investigations, 1968-70.

Study of the tree-ring record in various parts of
Canada to provide chronological and climatological data in
order to date postglacial events and to relate available
weather data to other kinds of evidence for reconstruction
of past environments. See Geol. Surv. Can,, Paper 70-1,
Pt. A, 1970.

Schindler, J.N., Schwarcz, H.P., Crocket, J.H., Clarke, W.B.,
McMaster Unvi.:
Rhenium-osmium dating, 1967-70; Ph.D. thesis
{Schindler).

Terasmae, J., Brock Univ.:
Postglacial geochronology and palynology of the Hamilton
area, Ontario, 1969-70.
The objective is to establish geochronological
sequence of deglaciation and the following postglacial
events., This study is a continuation of, and will be

integrated with, the completed mapping of surficial deposits
in the Hamilton area by P.F. Karrow and the drilling project

undertaken by Terasmae and related to stratigraphy of
Quaternary deposits in, and history of, the buried valley
extending from Dundas to Lake Ontario.

Thompson, P., Schwarcz, H.P., Ford, D.C., McMaster Univ.:
Uranium desequilibrium dating of cave deposits, 1967-71;
Ph.D. thesis (Thompson).

Wanless, R.K., Geol., Surv. of Canada:
Isotopic age map of Canada, 1969.
Involves preparation of a multi-coloured isotopic
age map of Canada on a scale of 1:5,000,000 superimposed
on the base of the tectonic map of Canada.

Wanless, R.K., Dawson, K.R., Geol. Surv. of Canada:
National isotopic age data file, 1967-.

To develop a national file for Canadian isotopic
age data; to develop a flexible retrieval system; and to
provide a service for scientists in industry and in
universities.

Wanless, R.K,, Loveridge, W.D., Stevens, R.D., Geol. Surv. of
Cana Canada:
Isotopic study of mica-bearing rocks yielding anomalous
K/Ar ‘'ages', 1965-70.

To investigate parent-daughter isotopic relationships

using all available isotopic techniques and to relate the
trends observed to major geologic features such as, for
example, the boundary between the Superior and Grenville
provinces. See Excess argon in biotites, Earth and
Planetary Science Letters (in press).
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352,

353,

354,

355.

356.

357.

358,

359.

Isotopic investigations, Lunar material, 1969.

To determine elemental concentrations and isotopic
abundance ratios of geochronologically important elements.
To use the data obtained to calculate the age of the sample.

Wanless, R.K., Loveridge, W.D., Geol. Surv. of Canada:
Development of a 15'" radius solid source mass spectrometer,
1967-69.
To design, fabricate and assemble a solid source
mass spectrometer embodying the most modern ideas and
components, The instrument will be utilized for the precise
determination of strontium and lead isotopic ratios.

Wanless, R.K., Shibata, Ken, Geol. Surv. of Canada:
Isotopic age determinations - Japanese rocks, 1968-69.
To apply Rb/Sr isochron dating techniques in an
attempt to identify older rocks in the Hida metamorphic
belt of Japan.

Wanless, R.K., Souther, J.G., Stevens, R.D., Geol. Surv, of Canada:
The development of K/Ar dating techniques and their appli-
cation to very young continental basalts from British
Columbia, 1969-.
To precisely establish the chronological order of
stratigraphically controlled samples of the Mt. Edziza lava
pile, British Columbia.

Wanless, R.K., Stevens, R.D., Lachance, G.R., Geol., Surv. of Canada:
Isotopic age determinations of rocks and minerals, 1954-.

To develop and apply K/Ar, Rb/Sr and U/Th/Pb methods
required for the determination of the geological age of
rocks and minerals and to apply the techniques to diverse
geological problems. Particular emphasis is currently
being placed on the identification of ancient terrains and
the subdivision of Archean time. See K/Ar Isotopic Ages,
Rept. No. 8, Geol. Surv. Canada Paper 67-2, Pt. A,

York, D., Baksi, A.K., Watkins, N.D., Univ. of Toronto:
‘K/Ar dating of magnetic field reversals, 1967-; Ph.D. thesis
(Baksi).
See The age of Steens Mountain geomagnetic polarity
transition, J. Geophys. Res. v. 72, 6299, 1967.

York, D., Baksi, A.K., Univ. of Toronto; Aumento, F.B., Dalhousie
Univ.:
K/Ar dating of the Atlantic Ocean Floor, 1968-; Ph.D.
thesis (Baksi).

York, D., Berger, G., Yanase, Y., Univ. of Toronto:
Ar40/a739 dating, 1969-; Ph D. thesis (Yanase).

York, D., Gittens, J., Univ. of Toronto:
K/Ar dating of alkaline rocks, 1965-,
See K/Ar dating of nephelines, Earth and Planetary
Science Letters, 7, 1969,
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360, Asthana, Virendra, Drapeau, Georges, Marlowe, J.I., Bedford
Institute, Nova Scotia:
Coastal geodynamics, 1968-70.
Investigations in selected areas of Maritime
coasts on a year-round basis, making observations on
shore line features, measuring dynamic forces operating
in the nearshore enviromment and their affect on processes
of erosion, sediment transport and deposition.

361, Barnett, D.M., Geol. Surv. of Canada:

Proglacial geomorphology, Generator Lake, Baffin Island,
1965-71; Ph.D. thesis, Univ. of Western Ontario.
Model study of the proglacial lacustrine environment

relating modern glaciofluvial processes to former glacial,

lacustrine and related landforms and deposits associated

with former and present levels of Generator Lake. See

Geol. Surv. Can., Paper 70-1, Pt. A, 1970.

362, Bik, M.J.J., Geol. Surv. of Canada:
Geomorphology of Cypress Hills and adjoining parts of

southern Alberta, 1965-71.

Reconstruction of gradients of meltwater channel
terraces indicates that crustal movements other than
isostatic rebound occurred in southern Alberta since
deglaciation; surface information on such movements is
being compared with structural data derived from oil and
gas wells. See The origin and age of the prairie mounds
of southern Alberta, Canada; Biul, Perygl., v. 19 and Geol.
Surv. Can., Paper 69-1, Pt. A, p. 59-60, 1969.

Surficial deposits and geomorphology, Central Research

Forest, Ontario, 1968-70.

Includes detailed stratigraphy to a depth of
16 feet across the project area and 1/2,400 mapping of
surficial deposits. The Inland Waters Branch, E.M.R.,
and the Forest Management Research Institute will gradually
increase their contribution as the G.S.C. effort approaches
completion. A detailed study of groundwater table beha-
viour relative to precipitation and microstratigraphy
has been initiated. See Geol. Surv. Can., Paper 69-1, Pt. A,
p. 187-188, 1969.

363, Bird, J.B., McGill Univ.:
The evolution of limestone landscapes in a periglacial
environment, 1966-70.
A quantitative examination of postglacial changes
on the limestone lowlands of Southampton Island, N.W.T.

364, Blake, W, Jr., Geol. Surv. of Canada:
Quaternary reconnaissance, southern Ellesmere Island,

Northwest Territories, 1967-.

Reconnaissance of glacial geology and geomorphology
with special emphasis on chronology of Pleistocene events
and determination of regional pattern of postglacial uplift.
See Geol. Surv. Can., Paper 69-1, Pt. A, 1969,

365, Brueckner, W.D., Anderson M.M., Memorial Univ. of Newfoundland:
Geomorphic problems of Newfoundland, 1959-67.
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367,

368,

369,

370,

371,

This project is not restricted to any particular
geomorphic aspect; in the near future however, emphasis will
be given to studies of shoreline features related to changes
of sea level, and of glacial drift and its post-glacial
fate,

Buckley, J.T., Geol. Surv. of Canada:

Geomorphological map, Gatineau Park, Quebec, 1967-70.

To provide a map and description of landforms and
surface deposits of the park area and environs on request
of the National Capital Commission.

Carson, M.A., McGill University:

Grant,

The long-term stability of natural hillslopes, 1967-71.
Study of threshold slopes (angles of limiting
stability) in a variety of climatic and lithologic environ-
ments as a basis for explaining actual frequency distribu-

tion of slope angles in nature. See Models of hillslope
development under mass failure, Geographic Analysis, 1 (1),
p. 76-100,

D.R., Geol. Surv. of Canada:
Quaternary geology St. Anthony-Blanc Sablon, Newfoundland,

1969-70.

Although basically a survey of landforms and materials
for resource development, the study produced evidence of
several regionally significant Quaternary events and
processes, notably that glaciers from Labrador impinged
on Newfoundland leaving a till of marine derivation,
and that, as in the Maritime Provinces, glaciers both
retreated to and readvanced from upland areas. See Geol.
Surv. Canada, Paper 70-1, Pt. A., 1970.

Hattersley-Smith, G., Dept. of National Defence:

Lewis,

Geophysical research in the Arctic, 1963-.

This project covers glaciological, meteorological
and oceanographic studies in northwestern Ellesmere Island.
See Recent observations on the surging Otto Glacier,
Ellesmere Island, Geogr. J., 135, 4, in press.

C.P,, Geol. Surv. of Canada:
Geomorphology of delta lakes, Mackenzie Delta, Northwest
Territories, 1967-70; Ph.D. thesis, Univ. of
British Columbia.
To determine the mechanisms and stages of development
involved in the division of delta lakes by reversing-flow
channels. See Geol. Surv. Can., Paper 70-1, Pt. A, 1970.

Mackay, J.R., Geol. Surv. of Canada and Univ. of British Columbia:

Geomorphic processes, Mackenzie Valley-Arctic Coast.
Multi-faceted study of geomorphic features and
processes related to permafrost and to fluvial, lacustrine,

coastal, eolian and mass wasting activity in a permafrost
environment involving ice-shove boulder pavements, ground
temperature gradients in bore-holes, wind abrasion, pingos,
soil freezing pressures, heat budget studies, and glacial
and postglacial history. See Geol. Surv. Can., Paper 70-1,
Pt. A, 1970.
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372, Mathews, W.H., Univ. of British Columbia:
Snow creep, southern British Columbia, 1958-.
See Observations on pressures exerted by creeping
snow, Mount Seymour, British Columbia, Canada, Physics of
Snow and Ice, Proc, Int Conf, on Low Temp. Science, 1966,
p. 1185-97, 1967,

373, McDonald, B.C., Geol. Surv. of Canada:

Sedimentology and morphology of eskers, 1968-72.
Investigation of eskers and associated features

involving their classification form, sedimentology, and
origin. By documenting the sedimentation history of eskers,
an attempt will be made to inter-relate morphology, sedimen-
tary transport, and sediment types, and to contribute to an
understanding of esker origin. See Geol. Surv. Can., Paper
70-1, Pt. A, 1970.

374, Parry, J.T., Turner, H.,, Hutchinson, I., McGill Univ.:
Terrain evaluation project; M.Sc. theses (Turner, Hutchinson).
See Soil studies with color photos, Photogrammetric
Engineering, v. 35, no. 1, 1969, p. 44-56.

375, Thom, B.G., Dredge, Lynda, McGill Univ.:
Postglacial shoreline development in the vicinity of

Sept Iles, Quebec, 1969-71; M.Sc. thesis (Miss

Dredge).

There has been little attempt to delineate morpho-
logic and stratigraphic units in the terraced topography
along the North Shore of the St. Lawrence. Urban develop-
ment in the vicinity of Sept Iles has facilitated access to
stratigraphic data. Emphasis has been placed on terrace
relationships, landform types, stratigraphic units and soil
characteristics. Shell samples have been collected for
C14 dating from upper ( 350 ft.) and lower ( 10 ft.)
terraces., Field work during 1970 will place more emphasis
on geometry of terrace deposits and determining the pattern
of shoreline sedimentation during the past-glacial interwal.

GEQPHYSICS

Electrical

376. Ahrens, P.H,, Collett, L.S., Geol, Surv, Canada:
Audio frequency studies, 1964-70.

The purpose is to study the frequency dispersion
effect' with audio and sub-audio frequencies of in-phase
and quadrature measurements of rocks and soils in the
field. The prototype development has been completed;
field tests have yet to be carried out. See Geol. Surv.
Canada, Paper 69-1, Pt. B, p. 8-9, 1969.

3717. Becker, A., Geol. Surv, of Canada:
VLF mapping, 1967-71.
The Geonics EM~16 VLF unit using NAA Cutler, Maine
(17.8 KH,} has shown that the Gloucester Fault, southwest
of Leitrim, Ontario, can be outlined. Another test
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carried out during 1969 tested the recently patented
Radiohm method. In a manner quite analogous to the
magneto-telluric method, Radiohm yields a measurement of
ground conductivity from a comparison of the horizontal
electric field along the direction of wave propagation
and horizontal orthogonal magnetic field vector. The
equipment was designed and fabricated for the Geological
Survey of Canada by the Geoscience Division of Westinghouse.
The result of the Radiohm test shows the method is effec-
tive for locating the fault. See Geol. Surv. Canada Paper
67-1, Pt, A, 1968, p. 130-131 and Radiohm method for earth
resistivity mapping: Canadian Patent No, 795, 819, Oct. 1,
1968.
Airborne resistivity electromagnetic system (ARES), 1969-71,
The current work is a theoretical and laboratory
evaluation of the general concepts outlined in the patent.
The results of this study should provide design criteria
for the construction of an airborne electromagnetic mapping
device. This project is being carried out with the full
co-operation of the Geological Survey of Canada.

Becker, A., Dyck, A.V., Geol. Surv, of Canada:

Caner,

Caner,

Time domain EM theory, 1968-71.

The general objective is to establish quantitative
relationships between the electrical parameters of the ground
and the response of electromagnetic pulse instrumentation.

A set of transient curves for the INPUT system are being
calculated for homogeneous and two layer cases. See
Simulation of time domain airborne electromagnetic system
response: Geophysics (in press}, 1969.

ARES (airborne resistivity electromagnetic system), 1968-73.

This project is a result of assessing airborne
EM systems for resistivity mapping. The apparatus is
specifically being designed to map resistivity. See Airborne
apparatus for and a method of determining electrical con-
ductivity of bedrock and overburden: Canada Patent No,

789, 691, July 9, 1968.

B., Victoria Magnetic Observatory, Dominion Observatories:
Petrological interpretation of electrical conductivity

structure in Western Canada, 1967-70:

The electrical conductivity structures derived for
the lower crust and upper mantle in Western Canada are
being interpreted in terms of composition, temperature and
degree of hydration. Preliminary results were presented
at Upper Mantle Symposium, IUGG Assembly, Madrid, 1969.
Further results will be published in J. Geomag. Geoelectr.,
1970.

B., Auld, D.R., Victoria Magnetic Observatory, Dominion
Observatories:

Electrical conductivity of the lower crust and upper mantle,
Western Canada, 1963~.
Geomagnetic induction methods (magneto-tellurics and

geomagnetic depth-sounding) are being used to determine

the electrical conductivity structure in Western Canada,

particularly for the lower crust and upper mantle. This

is a long-term co-operative project with the Department

of Geophysics at the University of B.C. See A large-scale
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magnetotelluric survey in Western Canada, Can, J. Earth
Sc., v. 6, p. 1245-1261.

381. Collett, L.S., Geol. Surv. of Canada:
Electrical rock properties, 1967-71.

Prototype equipment for measuring resistivity of
unconsolidated sample cores of clays and tills has been
completed, A second unit has been constructed to measure
resistivity of lunar samples at several frequencies between
20 KHz and 10 MHz, Dr, T.J. Katsube, post-doctorate fellow
from Japan, is investigating the induced polarization of
rocks and minerals,

382, Collett, L.S., Becker, A., Geol. Surv. of Canada:
Airborne input surveys, 1966-70.

The airborne input system is used in experimental
test surveys to assess its usefulness as an aid in geological
mapping. The output data is digitized and compiled and
corrections have been made for drift and calibration of
each channel, Publication is expected in 1970. See
Geol. Surv., Canada, Paper 68-1, Pt. A, p. 69, 1968 and
Paper 69-1, Pt, A, p. 78, 1969,

AFMAG/VLF surveys, 1968-73.

An AFMAG survey was flown in 1968 in the Upper
Nelson River of Manitoba (3500 line miles) and in the
Uranium City Area of Saskatchewan (660 mine miles) to test
the usefulness of the method to detect faults and shear
zones where they are known and to check if other unknown
lithological features are detected especially beneath
the overburden and sedimentary cover, A small VLF survey
was flown as a test area northwest of Wabowden, Manitoba,
to check its relative response in relation to AFMAG data.
In 1969 an AFMAG survey was flown over the St. Mary's
graben area in Nova Scotia (11 E/6E, 7, 8, 11 F/5).

The AFMAG method is proving to be a valuable technique

for mapping and tracing conductive faults, shear zones and
peridotites. Improvements are needed in the apparatus

and interpretive methods.

383, Faessler, C.W., Ecole Polytechnique:

Accurate calculation of resistivity curves for large
electrode separations and resistivity contrasts,
1969-70.

The apparent resistivity function is an infinite
series which is convergent very slowly for large resistivity
contrasts and large electrode separations. In all the
published material on this subject, these cases have been
neglected or only approximated in a very rough way.

Etude préliminaire des paramétres contrflant la chargeabi-
1ité des minéralisations disséminées en polarisation
induite, 1969-.

Obtention, de fagon empirique et sous conditions
contr6lées, de quelques relations entre ces différents
paramétres (tenmeur, grosseur des grains, porosité, salinité,
etc.) et vérification au moyen d'échantillons naturels.

384, Koulomzine, Théodore, Lavoie, Clermont, Ecole Polytechnique:
Comparative study of electrical and electromagnetic methods
as applied to the search for sulphide deposits,
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1966-70; M.Sc, thesis (Lavoie),

Three known cases have been chosen where a body
of pyrite is covered by a thick mantle 70-100' of particu-
larly wet clay overburden topped by a swamp. The problem
is to determine which geophysical method will give positive
indications in spite of particularly difficult conditions.

385, Lazreg, Habib, Inland Waters Branch, Dept. Energy, Mines &

Resources:

Geophysical methods applied to the study of seawater

intrusion, 1969-71.

A study aiming to delineate the deformation, width,
and horizontal extension of the diffusion zone between
seawater and freshwater, using the principle of electrical
conductivity as a criteria revealing horizontal and
vertical change in groundwater quality has been carried
out in the Maritimes (N.B. § P.E.I,) during the summer of
1969. An attempt to develop a digital computing technique
of interpretation for resistivity measurements is underway.

386. Scott, W.J., Geol. Surv. of Canada:
Geophysical investigations, 1967-70; Ph.D. thesis,

McGill Uriv.

This project involves studies of the electrical
parameter characteristics in overburden, over an aquifer
and sulphide mineralized zones. Geol, Surv. Canada Papers
68-1, Pt. A, p. 87-88, 1968 and Paper 69-1, Pt. A., p. 99,
1969.

387. Slankis, J.A., Geol, Surv. of Canada:
Magnetotelluric investigations, 1966-70; ‘Ph.D. thesis.

This project has investigated a new portable explo-
ration method for detecting sulphide conductors using
natural EM fields at 8 Hx. See Telluric and-magnetotelluric
measurements at 8 Hz: Trans. AIME, Soc. of Min. Eng. v.
244, p. 238-244, June 1969,

Geothermal

388, Gretener, P.E., Univ. of Calgary:
Earth temperatures at very shallow depth, 1969-.
Investigation of earth temperatures in the top few
feet and their significance. See Calibration of
thermistors with the HP quartz thermometer in a drifting
thermal bath; Analytical Advances, Summer 1969,

389. Jessop, A.M.,.Judge, A.S., Lewis, T., Cermak, V., Observatories
Branch, Dept. of Energy, Mines & Resources:
Geothermal research, 1962-,
See Heat flow at Eldorado, Saskatchewan; Can. Jour.
Earth Sci. v. 6, no. 5, p. 1191, 1969.

390, Mathews, W.H. (with cooperation of Granduc mine staff), Univ. of
British Columbia:
Geothermal studies, Granduc area, British Columbia, 1968-70.
Records from the 1l-mile long haulage tunnel com-
plete and compatible with an electronic model having
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391.

392,

393,

394,

395,

Saull,

uniform conduction and a temperature gradient of close to
125 feet per degree C. Records from the mine, where it
will soon be possible to get access over a 1000 foot ver-
tical range, are expected in 1970.

V.A., Fou, J., McGill Univ,:

Terrestrial heat flow in the St, Lawrence Lowland of Quebe¢,
1956-; M.Sc. thesis (Fou).

Gravity

Bidgood, D.E.T., Howells, K., Nova Scotia Research Foundation:

Bower,

Dence,

Gravity studies in Nova Scotia, 1966-.

Existing gravity readings in central and norther
Nova Scotia are being systematically checked and incor-
porated in a computer stored file of data. Programs have
been developed for updating this file, and reading by
geographic area, project description, year and other para-
meters, Data can be used for plotting maps and trend
surface fitting, or any other geophysical analysis. Field
surveys have been continued to extend the gravity coverage
in the east of mainland Nova Scotia in an area located at
one end of the Chedabucto Fault.

D.R., Observatories Branch, Dept. Energy, Mines § Resources:
Development of a sensitive long-base tiltmeter, 1968-71.
Sensitivity equal to that of a horizontal-pendulum
tiltmeter has been obtained in a 200-foot system installed
in an underground site. Development is continuing with
the aim of ensuring long term stability.
Determination of the ocean-tide effect in measurements of
the ocean tide, 1969-70.
A method has been developed for computing the theore-
tical effect of worldwide ocean tides on measurements of
the earth tide made by gravimeter and tilt meter.

M.R., Robertson, P.B., Innes, M.J.S., Popelar, J.,
Observatories Branch, Dept. Energy, Mines § Resources:
Geological and geophysical studies of Canadian craters,
1953-.
Gravity and geologic surveys in the Sudbury area
were carried out in 1969, and further geologic work wag
undertaken at the Mistastin Lake and Charlevoix structures.
A detailed interpretation of the Sudbury data is in pro-
gress. See a probable meteorite origin for Mistastin
Lake; Contr. Dom. Obs. no. 264, 1969,

Gibb, R.A., Observatories Branch, Dept. Energy, Mines & Resources:

Interpretation of the gravity anomaly field in northern

Ontario, 1969-.

A study of gravity, aeromagnetic anomalies and
geology in northern Ontario is in progress. The geo-
physical results suggest that large scale crustal faults
may have been active during Proterozoic time in this area.
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396, Gibb, R.A., van Boeckel, J.J.G.M., Observatories Branch, Dept.
Energy, Mines & Resources:
Gravity study of Round Lake Batholith, northeastern Ontario,
1967-69.
See Three-dimensional gravity interpretations of the
Round Lake Batholith N.E, Ontario,Can. J, Earth Sci. (in press)

397, Coodacre, A.K., Cooper, R.V., Observatories Branch, Dept. Energy,

Mines § Resources:

Gravity measurements in the Great Lakes, 1968-70.

Regional underwater gravity measurements have been
made in the Great Lakes to provide data for (i) the oil and
mineral exploration industry, (ii) geodesy, (iii) investi-
gations of the composition and structure of the earth's crust
and upper mantle and (iv) studies of vertical movements.

The gravity data will be published in the Gravity Map Series
of the Dominion Observatory.

398, Hornal, R.W., Burke, W.,E.F., Observatories Branch, Dept. Energy,
Mines § Resources:
Gravity survey in the Mackenzie River Basin, 1969-70.
More than 4500 gravity measurements were made at
12 km intervals between the southern boundary of the
Northwest Territories and the Arctic Ocean and Great Bear
and Great Slave Lakes and the Mackenzie and Richardson
Mountains. A circular positive anomaly of over 120 mgal
was discovered south of Darnley Bay and a gravity low of
~-55 mgal was observed over the Mackenzie Delta. The
Bouguer anomalies were in general more negative over the
mountain foothills except in the Richardson Mountains
where a gravity high was observed.

399, Jacoby, W.R., Observatories Branch, Dept. Energy, Mines § Resources:
Seismic ~ gravity correlation, 1967-69.

A model of the crust and upper mantle along a N-8
section of Canada derived by Wickens by the use of Love wave
dispersion was combined with gravity. A density structure
for this model was calculated. Similar results were ob-
tained for the model from the topographical load and the
assumption of (local) isostasy.

Gravity study of the Bancroft area, Ontario, 1967-69.

A detailed study of the Bancroft area is nearing
completion. The mechanics of granite emplacement are
considered with some quantitative estimates.

Nomagrams for gravity interpretation, 1968-69.

Simple nomograms were constructed to determine depths
of exposed rock bodies using the peak gravity anomaly value
for control.

400, Koulomzine, Théodore, Sylla, N'Fanly, Lamontagne, Yves, Nadeau,

André, Ecole Polytechnique:

Study of methods of interpretation of magnetic and gravity
anomalies, 1968-70; M.Sc. theses (Lamontagne, Sylla

Nadeau) .

Using GE-235 and CDC-6400 computers, more than 5,000
curves of magnetic anomalies caused by prisms, lenses and
combined prisms have been calculated. Secondary master
curves leading to simple interpretation of any given field
magnetic profile are being constructed. See New methods
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for the direct interpretation of magnetic anomalies caused
by inclined dykes of infinite length; Geophysics (in press).

401, Sobczak, L.W., Observatories Branch, Dept. Energy, Mines §
Resources:
Gravity surveys in the Alexandria area, eastern Ontario,
1960-69.

The results of 1700 gravity observations completed
by the Dominion Observatory from 1945 to 1964 are presented
in the form of a Bouguer anomaly map. Seven profiles are
analyzed., The Bouguer anomalies are correlated with mag-
netic and geological information and the interpretation of
the gravity data is based on rock density measurements. Two
maps showing the computed first and second vertical deri-
vatives of gravity are also presented. Negative Bouguer
anomalies are correlated with the Chatham-Grenville syemite
stock and a similar intrusion at Mount Rigaud on the sou-
thern border of the Grenville-A subprovince. It is pos-
tulated that the negative anomaly near Plaisance indicates
the presence of a similar intrusion below the Palaeozoic
cover. The Alexandria High, a positive residual Bouguer
anomaly which extends from Lunenburgh to Pointe-au-Chéne,
may be explained by the presence of a basic lenticular
body of thickness varying from 6000 to 9000 feet and width
of 50,000 feet at a depth varying from 3000 to 5000 feet.
The approximate thickness of the Grenville Series is 11,000
to 12,000 feet along the crest of the Alexandria High. The
regional gravity gradient which increases from -30 milligals
in the northwest to +10 milligals in the southeast of the
area is correlated with a rise of over 3 kilometres (10,000
feet) of the Mohorovicic discontinuity. See Gravity
Surveys in the Alexandria Area, Eastern Ontario; Pub. Dom.
Obs. v. XXXIX, no. 6, 1969.

402, Sobczak, L.W., Stephens, L.E., Observatories Branch, Dept. Energy,

Mines & Resources:

Gravity survey of Beaufort Sea, Northwest Territories,

1969-.

Approximately 900 gravity stations at 8 mile inter-
vals were observed on ice in the Beaufort Sea in conjunction
with hydrographic surveys of the Polar Continental Shelf
Project. The area extends from Tuktoyaktuk to 73° 30' and
between longitude 131© and 135°

403, Sobczak, L.W., Weber, J.R., Bisson, J.L., Goodacre, A.K.,

Observatories Branch, Dept. Energy, Mines & Resources:
Gravity measurements in the Queen Elizabeth Islands with

maps (east and west), 1969-70.

Bouguer anomalies at about 9000 stations have beén
plotted at a scale of 1:1,000,000 on two maps which extend
from latitude 740N to 82°N and from longitude 600W to
1410W, All gravity measurements taken up to 1968 and the
Bouguer anomaly field over the different geological pro-
vinces will be discussed briefly. See Grav. Map. Ser. Dom.
Obs. nos. 12-15, 1963.

404, Sobczak, L.W., Weber, J.R., Roots, E.F., Observatories Branch,
Dept. Energy, Mines and Resources:
Rock densities in the Queen Elizabeth Islands Northwest
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Territories, 1965-.

Results of 1900 density measurements of crystalline,
carbonate and clastic rocks from the Queen Elizabeth
Islands are presented graphically and in tables. The data
were compiled directly from sampling of surface rocks and
rock material from drillholes, and indirectly by relating
densities to seismic velocities and from detailed gravity
profiles across topographic features. The weighted mean
densities of the Precambrian crystalline rocks, and of the
Paleozoic carbonate rocks of the Franklinian miogeosyncline
and Arctic Lowlands are each 2.76 g/cm3. The Paleozoic
evaporite rocks, sampled mainly in the Bathurst Island area
but common throughout the Franklinian miogeosyncline, have
a weighted mean density of 2.56 g/cm3. The Franklinian
clastic rocks exhibit a range of density, in part apparently
related to age and/or depth of burial; the Silurian clastics
have a weighted mean densitg of 2.62 g/cm3 and the Devonian
clastic formation 2.51 g/ecm®. In contrast, the Mesozoic
clastic rocks of the Sverdrup basin have a weighted mean
density of 2.32 g/cm3. See Rock densities in the Queen
Elezabeth Islands, Northwest Territories. Proc. Geol,

Ass. Can. (in press).

405, Stacey, R.A., Observatories Branch, Dept. Energy, Mines & Resources:

West Coast Geophysical Survey, 1966-.

Gravity, magnetic and bathymetric maps at 1:250,000
for the Strait of Georgia and the Strait of Juan de Fuca
should be available in 1970, The interpretation of the
magnetic measurements is being carried out by University of
British Columbia and the gravity data are being studied by
members of the Gravity Division, Dominion Observatory. See
Gravity measurements in British Columbia with map, Grav.
Map Ser. Dom. Obs. No. 88,

406, Stacey, R.A., Stephens, L.E., Observatories Branch, Dept. Energy,

Mines & Resources:
Gravity survey of southern British Columbia, 1966-70.

All gravity observations south of Prince George,
B.C. are expected to be corrected for terrain effects by
the end of 1969. The interpretation of the Bouguer anoma-
lies in the Cordillera region south of 510N should be
completed by late 1970. See Procedures for calculating
terrain corrections for gravity measurements; Pub. Dom.
Obs. (in press).

407, Syberg, F., Gretener, P.E., Univ. of Calgary:

Gravity anomalies over reef, 1969-71; M.Sc. thesis (Syeberg).
Investigation of postulate that gravity anomalies
are associated with deep seated reefs.

408 .. Tanner, J.F., Observatories Branch, Dept. Energy, Mines & Resources:

A geophysical study of structural boundaries in northern

Quebec, 1964-70.

In recent years structural boundaries within the
Canadian Shield generally have been the subject of progress-
ively more intense geological and geophysical studies. It
is planned to combine this study of the gravity data over
structural boundaries in northern Quebec with studies of
structural boundaries outside Quebec and thus carry out a
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410,
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412,

413,

much more comprehensive investigation of these features
than has been hitherto possible,
A gravity study of anorthositic gabbro intrusions in the

eastern Grenville, 1967-.

One of the major difficulties is the lack of regional
geological information in the vicinity of these basic
instrusions. Detailed geological mapping is a time con-
suming task because these intrusions may be as much as 100
km in diameter. Preliminary interpretation of the gravity
data indicates that these intrusions have maximum thick-
nesses in the order of tens of kilometres,

Valliant, H.D., Goodacre, A.K., Observatories Branch, Dept.

Energy, Mines and Resources:
A feasibility study of an aerogravity system, 1968-71:
Preliminary airborne tests using sophisticated navi-
gational equipment are planned for March 1970 in the vicinity
of Alexandria, Ontario.

Walcott, R.I., Observatories Branch, Dept. Energy, Mines §

Resources:

Isostatic studies, 1968-71.

The following studies are also in progress: (1)
flexure of the lithosphere at Hawaii; (2) an isostatic
origin for basement uplifts; (3) strength of the lithosphere;
(4) paralic sedimentation of growth of a geosyncline. See
Isostatic response to loading of the crust in Canada;

Can, J. Earth Sci. v. 7, 1970.
Gravity in the Interior Plains of Canada, 1969-70.

Winter, P.J., Iverson, R.M,, Weber, J.R., Observatories Branch,

Dept. Energy, Mines & Resources:
Gravity measurements from the Lincoln Sea to the North

Pole, 1960-,

A gravity traverse from the Lincoln Sea along the
Lomonosov Ridge to the North Pole was completed in April
and May, 1969,

Geomagnetic and Paleomagnetic

Bidgood, D.E.T., Howells, K., Nova Scotia Research Foundation:

Caner,

Regional studies of Nova Scotia aeromagnetic data, 1969-.

Existing aeromagnetic maps will be digitized to
permit computation of regional trends, filtering, residual
contouring and other methods of geophysical analyses,
which will aid the study of geological structure in the
Nova Scotia area.

B., Victoria Magnetic Observatory, Dept. Energy, Mines §

Resources:

Analysis, long aeromagnetic profiles, 1967-69.

Analysis of long-wavelength patterns on aeromagnetic
profiles flown in Western Canada, to determine major regional
differences indicative of crustal structure or composition
(with particular reference to correlation with electrical
conductivity structural regions). See Long aeromagnetic
profiles and crustal structure in Western Canada, Earth and
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Planet. Sc, Letters, v. 7 (no, 1), p. 3-11, 1969,

Michel, Ecole Polytechnique:
Application of Universal Kriging to mapping problems of

aeromagnetic data, 1969-70,

Several numerical interpolation techniques have been
used to draw contour maps of aeromagnetic data. So far no
studies have been done to try to take into account as much
as possible the spatial correlations which are encountered
in the field of variation. Universal Kriging is a technique
which has been suggested in 1969 by G. Matheron.

Gupta, V.X., Fitzpatrick, M., Queen's Univ.:

Quantitative interpretation of aeromagnetic results obtained
by Bethlehem Steel north of Ontario by energy
spectrum analysis, 1970-71; Ph,D, thesis (Gupta).

Hood, P.J., Geol, Surv. of Canada:

Magnetic gradient techniques, 1963-.

This is primarily a theoretical study, which involves
the derivation of formulae for the first vertical derivative
over various geometrical models, an analysis of the resultant
theoretic curves obtained from the formulae by computer
programming, and the development of comprehensive interpre-
tation methods which utilize the various diagnostic para-
meters e.g. half widths, of the theoretical curves. See
Vertical gradient studies: dipping dyke case and Euler's
differential equation; Geol, Surv. Canada, Paper 68-1A,

p. 14-18, 1968,

Hood, P.J., Sawatzky, P., Geol, Surv. of Canada:

Queenair high resolution aeromagnetics, 1968-.

Design and fabrication of a light-weight digitally-
recording high resolution aeromagnetic survey system for
installation in a Queenair B 80 aircraft.

Hood, P.J., Sawatzky, P., Bower, M.E,, Geol, Surv. Canada and

Godby, E.A., Baker, R.C., Davis, N,, National

Aeronautical Establishment:

The objectives of this project are (1) to conduct
high resolution aeromagnetic surveys over the Canadian
Continental Shelves for purposes of delineating sedimentary
basins and (2) to obtain and study magnetic data over the
ocean basin in order to shed light on the theories of
magnetic imprinting of oceanic rocks, ocean floor spreading
and continental drift, See Magnetic surveys in Hudson Bay:
1965 Oceanographic Project, in Earth Science Symposium on
Hudson Bay, Geol. Surv. Canada, Paper 68-53, pp. 272-291,
1969.

Irving, E., Observatories Branch, Dept. Energy, Mines § Resources,

Donaldson A., Carleton Univ.:
Paleomagnetism of Precambrian rocks of Hornby Bay Region,
Great Bear Lake, Northwest Territories, 1968-70.

Irving, E., Roy, J.L., Observatories Branch, Dept. of Energy, Mines

& Resources:
Magnetic properties of ocean floor rocks, 1968-.
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See Measurement of polarity in oceanic basalt;
Can. Jour. Earth Sci., v, 5, p. 1319, 1968.

421. Kornik, L.J., Geol, Surv. of Canada:
Regional aeromagnetic-geologic correlation, 1965-,

A regional study to correlate geology with magnetic
patterns and anomalies by means of in situ magnetic suscep-
tibility and remanent magnetism measurements of oriented
samples. See An aeromagnetic study of the Moak Lake-

Setting Lake Structure in Northern Manitoba, Can. Jour. Earth
Sciences, v. 6, no, 3, p. 373-381, 1969,

422, Koulomzine, Théodore, Sylla, N'Fanly, Lamontagne, Yves, Nadeau,

André, Ecole Polytechnique:

Study of methods of interpretation of magnetic and gravity
anomalies, 1968-70; M,Sc. theses (Lamontagne, Sylla
and Nadeau).

Using GE-235 and CDC-6400 computers, more than 5,000
curves of magnetic anomalies caused by prisms, lenses and
combined prisms have been calculated, Secondary master
curves leading to simple interpretation of any given field
magnetic profile are being constructed. See New methods
for the direct interpretation of magnetic anomalies, caused
by inclined dykes of infinite length; Geophysics (in press).

423, Lajoie, J.J., Caner, B., Clarke, G.K.C., Dragert, H., Univ. of

British Columbia:

Geomagnetic depth sounding.

J.J. Lajoie, with B. Caner and G.K.C. Clarke, is
interpreting 1968 Geomagnetic Depth Sounding measurements
in the Kootenay Lake region. The Kootenay Lake anomaly,
appears to be a local convolution of the main low Z/H to
high Z/H discontinuity. A three-dimensional model compa-
tible with seismic and geomagnetic results has been pro-
posed by Caner and is being analysed by J.J. Lajoie. In
1969 Lajoie carried out a conventional magnetic survey
from Revelstoke, B.C. to Bonner's Ferry, Idaho. The pur-
pose of this survey is to ascertain whether the upwelling
of material giving rise to the GDS anomaly is associated
with a flexure of the Curie isotherm. Mapping by geomagnetic
depth-sounding of the high conductivity zone in British
Columbia was continued. A new line extending from Prince
Rupert to east of Jasper was established and the transition
from an eastern to a western (high conductivity) regime
found to coincide roughly with the Rocky Mountain Trench.

424, Larochelle, A., Schwarz, E.J., Symond, D,T.A., Pearce, G.W.,
Christie, K.W., Schaeffer, R.M., Geol. Surv, of Canada:
Research in paleomagnetism and rock magnetism, 1958-.
Papers in press by members of this research group
include a study of the paleomagnetism of the Nipissing
diabase at Cobalt, Ontario, an analysis of various paleo-
intensity methods, a paleointensity study of late Miocene
volcanic rocks from British Columbia, and a thermomagnetic
study of various pyrrhotite phases. Papers are being pre-
pared on the following subject: (I) paleomagnetism of the
(a) North Mountain basalt of Nova Scotia, (b) Paleozoic
volcanics in the Maritime provinces, (c) Nipissing diabase
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at Blind River, Ontario, and (d)‘/the Edsiza volcanic pile
of British Columbia; (II) paleointensity of the Sudbury
Irruptive; (III) thermomagnetic properties of basalts from
the Mid-Atlantic Ridge; and (IV) AF demagnetization
characteristics of Cenozoic lavas. Research in progress
or planned for the coming year includes paleomagnetic studies
on Appalachian intrusives and on Cordilleran plutons and
flows, additional paleointensity work on the Sudbury
Irruptive, paleomagnetic and rock magnetic properties of
moon samples, the distribution of pyrrhotite phases in

ore bodies and metamorphic rocks, development of a vibra-
tor magnetometer, and completion of the high-sensitivity
biastatic magnetometer and thermal demagnetizing apparatus
at the Blackburn non-magnetic laboratory. See Apparatus
for measuring magnetic susceptibility and its anisotropy
Geol. Surv. Canada, Paper 69-41, 10 pp. 1969; Paleomagnetism
of Sudbury Erruptive, Geol. Surv. Canada, Paper 69-19,
23pp., 1969; Thermomagnetics of pyrrhotite, Geol. Surv.
Canada, Paper 69-1B, pp. 4-45, 1969; Geomagnetic intensity
between 100 million and 2500 million years ago; Phys.
Earth Planet. Interiors, v. 2, pp. 11-18, etc.

425, MacLaren, A.S., Morley, L.W,, Charbonneau, B.W., Geol. Surv. of

Canada:

Magnetic anomaly map of Canada, 1965-1976.

Recently the Bathurst Inlet area and the Maritime
Provinces have been completed with the regional gradient
removed adding 200,000 square miles to the already published
Magnetic Anomaly Map of Canada. See Characteristics of
magnetic data over major subdivisions of the Canadian
Shield, Geol. Assn. Canada, v. 19, 1968.

426, McGlynn, J.C., Geol. Surv. of Canada, Irving, T., Dominion

Observatory, Dept. Energy, Mines & Resources:
Paleomagnetic 'study of Nonacho and Et-then sedimentary
rocks, Northwest Territories, 1969-71.

427, McGrath, P.H., Geol. Surv. of Canada:

Aeromagnetic interpretation - Appalachia, 1968-71.

A study of all available geophysical data in order
to throw light on the geology of the Appalachian region
with particular emphasis on areas where the sediments might
be oil-bearing. In situ magnetic susceptibility data and
drill cores for remanence measurements were collected in
southern New Brunswick and Nova Scotia during the 1968 and
1969 field seasons to assist in the interpretation of aero-
magnetic anomalies, See Magnetic investigations of the
Charlotte and Pokiok. Intrusions of Southern New Brunswick;
Geol. Assoc. Can. v, 21,

428, Middleton, R.S., Ontario Dept. of Mines:

Magnetic survey of Robb and Jamieson Townships,. District

of Cochrane, Ontario, 1968-70.

A detailed, ground magnetic survey was carried out
utilizing previous surveys. Unsurveyed areas were traversed
at 400, 600 and 800 foot intervals. Approximately 500
rock samples were tested for magnetic susceptibility and
80 sample sites were tested for remanent magnetism. It was
found that remanent magnetism was not a problem in magnetic
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interpretation however, similarity of magnetic susceptibility
of mafic and felsic volcanics made the identification of
these rock types difficult. The magnetic properties of the
north-south diabase dykes indicates that they are not
Matachewan in age, but may be related to the east-northeast
variety found in northeastern Ontario. See Ont. Dept.

Mines, Map p. 521, 1969.

Magnetic survey of Godfrey and Turnbull townships, District

of Cochrane, Ontario, 1969-71.

Ground magnetic surveys were carried out utilizing
surveys submitted by companies. Unsurveyed areas were
covered by the field party using Sharpe MF-1-100 and McPRar
M-700 magnetometers. Samples were collected for magnetil
susceptibility and remanent magnetism analysis. Upon com-
pletion of the magnetic surveys an interpretation will be
made to provide detailed geological maps of the two town-
ships.

429, Park, J.K., Observatories Branch, Dept. Energy, Mines § Resources:
Chemical demagnetization of rocks,

The techniques for this work are being developed, the
objective being to obtain a method for discovering which
magnetic components are responsible for the magnetization
of red sediments.

430. Robertson, W,A., Observatories Branch, Dept. Energy, Mines §&
Resources:
Paleomagnetism of the Proterozoic rocks of Lake Superior
region, 1967-75.
A systematic paleomagnetic survey of the thick late
Precambrian sequences in this region to determine the
variations in the field at this time,

431, Robertson, W.A., Roy, J.L., Observatories Branch, Dept. Energy,
Mines § Resources:
Paleomagnetism of the Proterozoic of Canada, 1967-80.
Involves the determination of the direction and
intensity of the earth's magnetic field as expressed in the
Proterozoic rocks particularly the Keeweenawan of Canada.
The work will include detailed studies (both of direction
and intensity) of restricted age ranges to obtain the
age relations of normally and reversely magnetized rocks,
and to set up paleomagnetic time horizons in conjunctiqn
with radiogenic dating. Where possible results will be
used to test the validity of extrapolating the hypothesis
of the diopole field and secular variation back into
Precambrian time. See Dating the Precambrian paleomagneti-
cally; Can. Jour. Earth Sci. (in press).

432, Roy, J.L., Observatories Branch, Dept. Energy, Mines & Resources:
Paleomagnetism of Upper Palaeozoic rocks from Maritime

Provinces, 1955-69.

This systematic survey of beds is now nearing
completion and a general picture of the behaviour of the
geomagnetic field in the Upper Paleozoic in Canada has
been obtained. See Evidence for diagenetic magnetization in
the Maringouin Formation, Canadian Journ. Earth Sci., v.5,
p. 275, 1968.
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Paleomagnetism of Devonian and Mississippian Formations,
1968-71.
The purpose is to complete a polar wandering curve

of the apparent dipole field from Devonian to Permian,

Paleomagnetism of the Cumberland Group (Carboniferous) of
Nova Scotia, 1967-69.

Paleomagnetism of the Fisset Brook Formation (Carboniferous),
Nova Scotia, 1967-72.

L., Park, J.K., Observatories Branch, Dept. Energy, Mines
& Resources:
Mangetic properties of some Mississippian formations, 1965~

.L., Robertson, W.A,, Park, J.K,, Observatories Branch,

Dept. Energy, Mines § Resources:

Palaeomagnetism of the Carboniferous rocks of Eastern

Canada, -1969-,

Directions of remanent magnetization of Carboniferous
rocks from the Maritime Provinces are being tested for
stability, and pole positions calculated from those that
appear to be magnetized in the direction of the magnetic
field when they were formed. The aim of the work is to
elucidate the movement of North America relative to the
pole in the Carboniferous period and give the pattern of
reversals of the earth's magnetic field for this period for
comparison with other continents.

Seguin, M.K., Université Laval:

Etude du magnétisme rémanent dans la partie centrale de la
fosse du Labrador, 1968-70.

Sherwood, H.G., Nova Scotia Technical College:

The aeromagnetic-geologic compilation of Nova Scotia - a

preliminary study, 1969.

A preliminary correlation and evaluation of geologic
and total field aeromagnetic data, Mafic intrusive bodies
appear to occur in two belts which can be outlined and
extended using the magnetic data,

Stacey, R.A., Observatories Branch, Dept. Energy, Mines §

Resources:

West Coast geophysical survey, 1966-,

Gravity, magnetic and bathymetric maps at 1:250,000
for the Strait of Georgia and the Strait of Juan de Fuca
should be available in 1970. The interpretation of the
magnetic measurements is being carried out by University of
British Columbia and the gravity data are being studied by
members of the Gravity Division, Dominion Observatory.

See Gravity measurements in British Columbia with map,
Grav. Map Ser. Dom. Obs. No. 88.

Strangway, D.W., Univ. of Toronto:

Paleomagnetism in annually banded sediments.

The magnetic directions of portions of the Eocene
Green River shale have been studied. This has provided
an almost continuous record for a period of about 200,000
years. Preliminary results show that secular variations
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are about like those expected. In addition, a few short-
lived transient events of a few thousand years' duratiofl
were found. A reversal was also found which indicated that
the reversal took about 2,000 years. Further studies on
the Castile formation from New Mexico of Permian age are
being started in cooperation with Professor Anderson of the
University of New Mexico.

Paleomagnetism of volcanics from southwestern United States:
A study of reversals and long duration secular
variations in a sequence of mid-Tertiary volcanic rocks from
Arizona and New Mexico is continuing. This work is being
used for stratigraphic correlations in this extensive vél-
canic area., K-Ar dating by Professor York and J. Simpson

is proving to be a valuable part of the study.

Strangway, D.W., Univ. of Toronto, Megrue, G., Smithsonian

Astrophysical Laboratory:
Paleomagnetism of Ethiopian dykes,

Polarity sequences and pole positions for a series
of younger Tertiary dykes are being studied. The study
will include age dating and lead to useful additional
pole positions for Africa,

Strangway, D.W., Pearce, G.W., Univ., of Toronto; Larson, E.E.,

Univ. of Colorado:
Lunar samples:

Magnetic studies of Apollo 11 moon samples have peen
completed and reported at the meeting of Lunar samples
principal investigators in Houston, Texas. These results
will be published in Science and in Geochemica et
Cosmochimica Acta. Additional samples from Apollo 12 and
13 are expected in the future.

Strangway, D.W., Tesky, R., Univ. of Toronto:

Paleomagnetism of sedimentary cores from Mid-Atlantic Ridge;
M.A. thesis (Tesky).
The Blake event believed to be about 100,000 years
old has been confirmed and may be a useful stratigraphic
marker for young sediments.

Strangway, D.W., Univ. of Toronto; Vogt, P.R., U.S. Navy:

Continental .drift.

Compilation of airborne magnetic data from West
Africa and northeastern South America is essentially
complete and a preliminary paper has been submitted showing
magnetic similarities in the basement from the two sides
of the Atlantic Ocean. High-altitude magnetic profilgs
that supplement this work have been obtained in cooperation
with Project Magnet of the U.S. Navy. Preliminary results
will be published in Earth and Planetary Science Letters.

Washkurak, S., Geol. Surv. of Canada:

Overhauser magnetometer development, 1963-70.

Scintrex Limited of Toronto have been licensed to
produce a prototype Overhauser magnetometer based on the
GSC patent. A working model should be completed in the
early part of 1970. Tests are being made on error readings
caused by orientation and angular rotation.
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York, D., Baksi, A.K., Watkins, N.D,, Univ. of Toronto:

K-Ar dating of magnetic field reversals, 1967-; Ph.D.
thesis (Baksi).
See The age of Steens Mountain geomagnetic polarity
transition, J. Geophys. Res. v. 72, 6299, 1967.

Seismic

Barr, K.G., Tyrlik, W.T., Berry, M.J., Forsyth, D.A. Bone, M.N.,

Jacoby, W.R,, Observatories Branch, Dept. Energy,

Mines & Resources:

Seismic crustal studies throughout Canada, 1964-.

Studies of the crust and upper mantle throughout
Canada including the Arctic by seismic methods, including
theoretical studies: Yellowknife, 1966, Polar Shelf, 1967
work on these projects has been completed, and will be
published before the end of 1969; Cordillera, 1965, 1966,
1967, 1969 - this work will be published when the most
recent data have been reduced; Yellowknife, 1969 - work on
this data has not yet been started,

Dainty, A.M., Univ. of Toronto:

Davis,

Grant,

Studies of leaky modes, 1967-.

The basic theory of leaky modes has been studied by
other authors. This investigator is mainly concerned with
calculations of dispersion curves and excitation functions
for particular cases to demonstrate the effect of varying
clastic parameters, Also the formation of synthetic seis-
mograms is of interest. It is hoped to extend the inves-
tigation to include observations of seismograms, Calcula-
tions of leading modes, Trans. Amer. Geophys. Union, v. 50,
233 (Abs.), 1969,

T., Gretener, P,E.,, Univ, of Calgary:

Seismic velocity over reefs, 1969-71; M.Sc. thesis (Davis).
An investigation of the postulate that seismic velo-

cities over reefs are higher than normal.

A.C., Bedford Institute, Nova Scotia:

Reconnaissance seismic profile survey of the Continental
Margin off Labrador and Newfoundland, from Ungava
Bay to Flemish Cap, 1965-70; Ph.D. thesis, Dalhousie
Univ.
See Recent crustal movements on the Labrador Shelf,

Can. Jour. Earth Sciences, in press.

Hasegawa, H.S., Observatories Branch, Dept. Energy, Mines §

Resources:

A study of the effect of a relatively simple geologic
environment (the Canadian Shield) upon the P coda

of teleseismic events, 1967-69.

After the analysis of the effect upon the P coda
of the western shield area was completed, a similar study
was carried out in the eastern shield area in the
Schefferville region of the Labrador trough. The results
were then compared with a similar study carried out by
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Ellis and Basham (1968) in the Western Canada sedimentary
basin in central Alberta.

450, Hobson, G.D., Geol. Surv., of Canada:
Hammer seismic surveys, 1962-,

Shallow seismic methods, including both refraction
and reflection techniques, can be applied to the definition
of problems in mining, engineering and groundwater studies,
Reflected shear waves have been recorded on a hammer seis-
mograph to determine thickness of glacial ice. See
Pleistocene geology of the buried St, Davids Gorge, Niagara
Falls, Ontario, Geol., Surv, Can., Paper 68-67, 1969 and
In-situ determination of elastic constants in overburden
using a hammer seismograph, Geoexploration, v. 7, p. 107~
111, 1969.

Marine Seismic - Great Lakes, 1966-,

The application of shallow seismic techniques and
high resolution repetitive sources to the definition of
stratification and materials within the unconsolidated
sediments overlying bedrock. A side-scan sonar device was
also used during 1969 in Lake Huron to identify bottom
materials. See High resolution reflection seismic survey
in western Lake Erie: in Proc., 12th Conf., Great Lakes
Res. 1969 and Transit sonar measurements in Lake Ontario
off the mouth of the Niagara River; in Proc. 11th Conf.
Great Lakes Res, 1968, p. 179-187, 1969,

451, Hobson, G.D., Overton, A., Geol. Surv, of Canada:
Marine seismic - Gulf of St. Lawrence, 1964-69.

Two-ship marine seismic refraction experiments to
investigate the thickness, nature and attitude of the
sedimentary rocks underlying the Gulf of St. Lawrence to
the depth of the crystalline basement.

452, Hodgkinson, J., Gretener, P.E., Univ. of Calgary:
Velocity anistropy in rocks of Western Canada, 1969-70;
M.Sc. thesis (Hodgkinson).

453, King, L.H., MacLean, Brian, Kranck, Kate (Miss), Bedford Institute,

Nova Scotia:

Regional geology of the Scotian Shelf, 1964-,

A program to map the near surface structure and
stratigraphy of the bedrock underlying the entire Scotian
Shelf and Bay of Fundy is being conducted utilizing con-
tinuous seismic-relfection profiles and sample data obtained
through dredging operations. Profiles representing some
8,000 miles of traverse have been accumulated, and are
being interpreted utilizing differences in acoustical
characteristics and unconformable relationships to delineate
rock units. Interpretation of the surficial geology is
based upon a detailed study of echograms, examination of
bottom samples, continuous seismic-reflection profiles,
radiogenic ages and paleontological data. Work currently
in progress will provide surficial geological coverage
for the whole of the Scotian Shelf, and Northumberland
Strait and Georges Bay and Bay of Fundy. See Submarine end
moraines and associated deposits on the Scotian Shelf: Geol.
Soc. Amer. Bull., v. 80, p. 83-96, 1969.
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454, Manchee, E.B., Weichert, D,H., Anglin, F,, Basham, P.W., Whitham, K.,

Observatories Branch, Dept. Energy, Mines § Resources:
Array seismology, 1962-.

This project embraces research into detection and
identification methods for explosions as well as general
research into the characteristics of earthquakes and earth
structure as they may be delineated by a medium aperture
array. The outputs of U.K.A.E.A.-type arrays are analysed
for analogue-digital means in Ottawa. See Upper Mantle
structure under the Churchill Province of the Canadian
Shield, east of the Yellowknife seismic array; Jour. Phys.
Earth, v. 16, p. 93, 1969 and Canadian detection and
discrimination thresholds for earthquakes and underground
explosions in Asia, Can. Jour. Earth Sci., v. 6, no. 6,

1969.

455, Milne, W.G., Smith, W.E.T., Rogers, G.C., Whitham, K., Observatories

Branch, Dept. Energy, Mines and Resources:

Seismic regionalization of Canada, including microearthquake
studies - a continuing study.

Seismicity of Canada including epicentral and magni-
tude determinations, strain release maps, earthquake
recurrence relations and extreme value theorem estimates of
ground accelerations and intensities. In addition strong
motion studies are being conducted on the west coast, and
microearthquake studies pursued in the Arctic, British
Columbia, and Eastern Canada. See Distribution of earth-
quake risk in Canada; Bull. Seismol. Soc. Amer., v. 59,

p. 729-754, 1969 and Canadian Seismicity and microearth-
quake research in Canada; Can. Jour. Earth Sciences (in
press).

456, Saull, V.A., Telford, W.M., Butler, R.B., McGill Univ.; Leblanc, G.,
Laval Univ.:
Earthquake prediction in southern Quebec, 1966-72; Ph.D.
thesis (Butler).
Geological and geophysical field measurements and
their correlation with seismicity.

457, Stevens, A.E., Hodgson, J.H., Observatories Branch, Dept., of

Energy, Mines and Resources:

Earthquake mechanisms from P and S waves - a continuing
study,

A study of earthquake focal mechanisms from the
analysis of distribution patterns and other physical
characteristics of body and surface waves, including
research into improving our knowledge of focal mechanisms.
See Earthquake mechanisms - world wide; Monograph on Upper
Mantle, Am. Geophysical Union, 1969,

458, Wickens, A.J., Observatories Branch, Dept. Energy, Mines &
Resources:
Reyleigh and Love Wave velocities in Canada, 1968-70.
Complete coverage of Canada is being attempted for
adjacent station pairs. Inversion for upper mantle models
is being done for areas where crustal results are available.
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461,

462,

463,

464,

General

Babcock, E.A., Univ. of Alberta:
Geology and geophysics of the Durmid Area Imperial Valley
California, thermal infrared survey of Red Deer Lake,
1965-69,

Bidgood, D.E.T., Howells, K., Nova Scotia Research Foundation:
Geophysics investigation of evaporites in Nova Scotia,

1956-.

Gravity, magnetic, seismic, bore hole geophysical
and geological logs, provide data on the distribution and
mode of occurrence of salt and related evaporite minerals
in Nova Scotia. See The distribution and diapiric nature
of some Nova Scotia evaporites - a geophysical evaluation;
proceedings of the third symposium on salt, Cleveland,
Ohio, 1969.

Geophysical studies of a Horton graben in central Nova

Scotia, 1967-.

Gravity, electromagnetic (V.L.F. and Afmag), seismic
and bore-hole methods are being used to investigate an
area of Horton rocks bounded by major faults. This work
is being carried out in conjunction with the Nova Scotia
Department of Mines. See Two V.L.F. electromagnetic
traverses in Pictou and Guysborough Co., Nova Scotia,

Nova Scotia Research Foundation Report 1-69, 1969.

Bingley, J., Corbin, B., Nova Scotia Dept. of Mines:
Geological and geophysical investigation of St. Mary's River

Basin, Pictou County, Nova Scotia, 1968-.

Gravimetric profiles and electromagnetic and magne-
meter surveys were completed to obtain some clues as to the
depth of the basin and indications as to favourable areas
for finding mineral deposits.

Burke, K.B.S., Univ. of New Brunswick:
Interpretation of regional geophysical surveys in New
Brunswick, 1969-,

Burwash, R.A., Krupicka, J., Univ, of Alberta:
Correlation of petrologic, geochemical and geophysical data
for the subsurface Precambrian of Western Canada,
1968-.
See Cratonic reactivation in the Precambrian basement
of Western Canada, Part 1: Deformation and chemistry.
Can, Jour. Earth Sci., v. 6, no., 6, 1969.

Chase, R.L., Barr, Sandra, Thomlinson, Arnold, Univ. of British
Columbia:

Geology of continental slope and adjoining areas of the
northeast Pacific Ocean west of British Columbia,
1969-74; Ph.D. theses (Brown and Thomlinson).
Techniques used are seismic reflection profiling,

echo sounding, dredging, coring, underwater photography

and magnetometry. Canadian government vessels of the

Defence Research Establishment (Pacific) and Department

of Energy, Mines and Resources are used. Studies include

the effects in the upper crust of interactions of the

Pacific, Americas, and Juande Fuca lithospheric plates.
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465, Darnley, A.G., Charbonneau, B.W., Geol, Surv. of Canada:
Gamma-ray support, 1967-72.

Ground and laboratory investigations (geological,
geophysical, geochemical and petrological) to complement
airborne investigations and also to provide ground cali-
bration for quantitative use of airborne data. See
Evaluation of airborne gamma-ray spectrometry in the
Bancroft and Elliot Lake areas of Ontario, Canada, in
Proceedings, Fifth symposium on Remote Sensing of Environ-
ment, Univ. of Michigan, Ann Arbor, Michigan (1968).

466, Darnley, A.G., Grasty, R.L., Geol. Surv. Canada:

Airborne gamma-ray spectrometry, 1966-72.
The objective is to develop an airborne gamma-ray

spectrometer system for making contoured maps of K, U and
Th content of surface materials. See Airborne gamma-ray
spectrometer experiments over the Canadian Shield; I.A.E.A.
symposium on the use of nuclear techniques in the prospec-
ting and development of mineral resources, Vienna, 1968,

467. Darnley, A.G., Grasty, R.L., Ostrihansky, L., Geol. Surv. of

Canada:

Radioisotope methods, 1967-72,

Includes (1) provision of laboratory radiometric
analysis facility based on conventional Nal (T1) and solid
state Si (Li) detectors (2) investigation of analytical
problems of using Si (Li) detectors in conjunction with
radioisotope sources for X-ray fluorescence analysis with
future field applications in view and (3) use of conventional
portable radioisotope X-ray fluorescence probes in field
trials in support of various investigations. See Radioisotope
instruments in future mineral exploration: I.A.E.A. Panel on
Radioisotope X-ray fluorescence applications, Vienna 1968
(in press).

468, Duckworth, K., Univ. of Calgary:
Development of electromagnetic induced polarization and
radiometric mineral prospecting systems, 1969-.

469, Dyck, J.H., Saskatchewan Research Council:

Geophysical prospecting for groundwater in southern
Saskatchewan - principally by electrical methods,
1964-69.

Current research is an ARDA supported program under-
taken in 1964 to determine physical properties of glacial
drift which could be used to detect and evaluate water
bearing formations. Both surface and borehole electrical
data have been correlated with geological data from a
regional test drilling program. See Electrical logging
and D.C. resistivity applied to groundwater in a glacial
environment in Saskatchewan; preprint presented at S.E.G.
convention in Oklahoma, 1967.

470, Grendzwill, D.J., Dyck, J., Pepper, T.P., Saskatchewan Research
Council:
Geophysical prospecting for groundwater in southern
Saskatchewan, 1963-70.
Evaluation and development of geophysical methods,
particularly electrical, gravity, seismic, and well logging
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473,

474,

475,

476.

techniques in their application to groundwater problems.
See Geophysical methods for hydrologic search, 1966,
Encyclopedia of Earth Sciences, Reinhold Publications (in
press).

Goodacre, A.K., Observatories Branch, Dept. Energy, Mines §

Resources:

A comparison of gravity and crustal seismic data in Canada,

1967-70.

Gravity and crustal seismic data from Canada are
being analyzed to determine the composition and structure
of the earth's crust and upper mantle. See An analysis
of the crust-mantle boundary in Hudson Bay from gravity
and seismic observations, Can, Jour., Earth Science, v. 5,
no. 5, October 1968.

Hattersley-Smith, G., Dept. of National Defence:

Geophysical research in the Arctic, 1963-.

This project covers glaciological, meteorological
and oceanographic studies in northwestern Ellesmere Island.
See Recent observations on the surging Otto Glacier,
Ellesmere Island. Can. J, Earth Sci., v. 6, no. 4, 1969,
p. 883-889.

Keen, M.J., graduate students, Dalhousie Univ.:

Geophysical studies on eastern seaboard of Canada, 1961-.

The next stage of this work is (a) an investigation
of Baffin Bay, (b) an attempt to obtain deep seismic reflec-
tions so that we can delineate the structure of the crust
more accurately. See also report by Hyndman and Possible
edge effect to explain magnetic anomalies off the eastern
seaboard of the U.S., Nature, 222, p. 72-74, 1969.

Koulomzine, Théodore, Ecole Polytechnique:

Systematic study of the geophysical properties of the
unconsolidated rocks of the St. Lawrence Lowlands,
1966-70.

Koulomzine, Théodore, Becker, Alex, Ecole Polytechnique:

Lee, L.

Geophysical prospecting methods applicable to the search for
deep seated metallic ore bodies, 1969-71.
The objectives are (1) to build modern detecting
equipment to be lowered into sparsely distributed deep
drill holes which in some mining camps are fairly numerous
but have not been used for adequate geophysical studies;
(2) to critically restudy and modify known techniques and
devise new techniques with the aim of obtaining greater
penetration.

(Mrs.), Ulrych, T.J., Ozard, J.M., Slawson, W.F., Culbert,

R., Chen, T., LeCouteur, P., Univ. of British Columbia:
Isotope geophysics and mass spectrometry; Ph.D. theses

(Lee, Ozard, Culbert, LeCouteur), M.Sc. thesis (Chen).

Mrs. Lee is undertaking measurement of the isotopic
composition of lead in ocean basalts from the ridge system
off the coast of British Columbia; Ozard has measured the
isotopic composition and lead and uranium concentrations in
rocks by the 3-filament technique. Slawson is making a
geochronological investigation of the Vredefort Ring
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477.

478,

479.

480,

481,

482,

Structures; Culbert is investigating the use of the Coast
Range intrusive complex as a suitable geochemical and
isotopic model for crustal prehistory of the parent material
of cratonal granites; Chen is carrying out a hydrothermal
experiment pertaining to the exchange of lead between an
aqueous phase and a potash feldspar; and LeCouteur has
begun a study of lead isotopes in galena samples from cen-
tral Yukon and southeastern British Columbia.

Morrison, B., Saskatchewan Research Council:
Natural potential studies, 1967-70:
Investigation of sources of atmospheric, tree, and
snow potentials and their relation to mineral deposits.

Saull, V.A., McGill Univ.:
Geophysical role of energy changes in metamorphic processes,
1952,
Solution calorimetry of minerals; mathematics of
spontaneous combustion; role of chemical energy in tectonics.

Schloessin, H.H., Univ. of Western Ontario:
Physical properties of mantle materials under conditions
of high pressures and high temperatures, 1969-.
Apparatus includes cubic press, range up to 60-100
kb depending on anvil size, and up to 2000°C. Studies
include pressure dependence of lattice thermal conductivity
of pyrophyllite, enstatite and o-quartz; diamond synthesis.

Slaney, V.R., Geol. Surv. of Canada:
Multispectral photography, 1967-.

An investigation of the use of colour and other films
from high altitude aircraft for geological purposes and
evaluation of satellite imagery as a source of geological
information,

Slaney, V.R., Gross, H., Geol. Surv. of Canada:

Infrared scanning, 1966-70.
To investigate the applicability of the airborne

I.R. line-scanner for geological and hydrological purposes.
See Airborne infrared scanning survey along the shorelines
of the Lower Great Lakes, Proc. 2nd seminar on air photo
interpretation in the development of Canada, Ottawa, March
1967.

Sobczak, L.W. Taylor, G.J., Observatories Branch, Dept. Energy,

Mines & Resources:

Results of a differential Omega test in the Mackenzie River

Delta, 1969.

An evaluation of the Omega navigational system as to
positional accuracy, strength, stability and feasibility for
helicopter in-flight use was completed for the Polar
Continental Shelf Project of the Depatment of Energy, Mines
and Resources. Thrity-six Omega phase measurements taken
during the period of daylight propogation and used in the
"Differential mode" yielded a r.m.s. positional error of
1.59 statute miles with a range in error of 0.138 to 3.771
statute miles at various topographic and hydrographic
stations along the Mackenzie River Delta. Monitor phase
measurements from April 22 to May 12, 1969 taken at
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Tuktoyaktuk indicated a range in diurnal variation from
+0.616 to £2.898 statute miles. When the Omega equipment
was installed in a Bell 205A helicopter, neither a 100 inch
whip antenna nor a H.F. antenna with a passive antenna
coupler provided sufficient signal-to-noise ratio for in-
the-air navigation. See Results of a differential Omega
test in the Mackenzie River Delta. Geophysics (in press).

483, Sobczak, L.W., Weber, J.R., Roots, E.F., Observatories Branch,
Dept. Energy, Mines and Resources:

Crustal structure of the Queen Elizabeth Islands and Polar
Continental Margin, Northwest Territories, 1965-70.
Gravity and seismic measurements made during the

period 1960 to 1966 are correlated with geological infor-

mation along two regional profiles which cross the Queen

Elizabeth Islands and adjacent polar continental margin.

These anomalies vary in length from 150 km to 320 km and

have amplitudes of over 100 mgal and are explained by the

combined effects of variable thickening of clastic sediments

{maximum thickness 10 km) and uniform thinning of the con-

tinental crust to 20 knm.

484, UlrycH, T.J., Tiffin, D.L., Michkofsky, R., Univ. of British folumbia:

Marine geophysics; Ph.D. theses (Tiffin, Michkofsky).

Magnetic data from the Straits of Juan de Fuca and
Strait of Georgia were obtained in 1969 and are being
processed; two theses have been completed on the results
of continuous seismic reflection profiling in the Strait
of Georgia and on the magnetic properties of the Bowie
Seamount; and dredged samples from near the peak of the
Bowie Seamount have yielded a K-Ar age of 70,000 years.

485, Wyder, J.E., Geol. Surv. of Canada:
Borehole and related geophysical techniques, 1968-.
Evaluation of potential use of borehole geophysical
techniques as tools for studying Quaternary deposits and
low grade metamorphosed Precambrian sediments near Kimberley,
B.C.

MINERAL DEPOSITS

Base Metals

486, Allen, D.G., Clark, A.H., Queen's Univ.:

Mineralogy and geochemistry of the Galore Creek copper
deposit, British Columbia, 1967-70; Ph.D. thesis
(Allen).

A study of sulphide, oxide, and silicate minerals
in an unusual, quartz-free, syenitic porphyry copper
deposit, stressing phase relations involving biotite, K-
feldspar, sphalerite, pyrite, and magnetite. Chemical
and microprobe analyses of these minerals are defining a
narrow fugacity-temperature region for ore deposition and
alteration.
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487, Arnold, R.G., Malik, O., Univ. of Sask.:
Phase equilibrium studies in the Fe-Ni-S systems, 1966-71;
Ph.D. thesis (Malik).
Phase equilibrium studies in the Fe-Ni-S system are
being carried out at both high and low temperatures to aid
in the interpretation of the natural assemblages.

488, Assad, J.R., Ecole Polytechnique:
Geology and metallogeny of nickel deposits in the Grenville
Province, 1969-70,
Field investigations have commenced on the Renzy Lake
deposit (New Hosco Mines) and the Soquem occurrence in
Bickerdike township, Quebec.

489, Bachinski, D.J.
Metamorphism of sulphide-rich rocks, 1969-.
See Textural changes and sulphur isotopic composition
in metamorphosed ore deposits, Notre Dame Bay, Newfoundland
in Abs. Geol. Soc. America Annual Meeting, Atlantic City, 1969.

490, Beaton, W.D., McGill Univ.:
Cobalt and nickel content of the major sulphide minerals
from the Lake Dufault Mines, Quebec, 1965-70; Ph.D.
thesis,

491, Bishop, David, Nova Scotia Dept. of Mines:
Manganese and barite deposits of Nova Scotia, 1967-,
Mineralogical and trace element studies of the
manganese and barite deposits to determine which element
may indicate base metal-deposits at greater depth.

492, Blais, R.A., Gentile, Francesco, Ecole Polytechnique:
Geology and base metal deposits of the Stratford and Disraeli
Areas of Quebec, with special reference to the Cupra
Mine, 1969-71; Ph.D. thesis (Gentile).

493, Blais, R.A., Guilloux, Louis, Ecole Polytechnique:
Geology and metallogeny of the base metal occurrences in
the Waconichi and Mistassini sedimentary basins,
Quebec, 1968-71; Ph.D, thesis (Guilloux).

494, Campbell, F.A., Lusk, J., Univ, of Calgary:
S-isotope partitioning in sulphide minerals, 1969-71.
See A reconnaissance study of some Western Canadian
lead-zinc deposits Econ. Geol. v. 63, no. 4, 1968, p. 349-
-359.
The strata-bound Pb-Zn deposit at Anvil Mines, Yukon, 1969-71.

495, Carter, N.C., British Columbia Department of Mines and Petroleum
Resources:
Potassium-argon age determinations of porphyry-type copper
and molybdenite occurrences, north-central British
Columbia, 1967-; Ph.D. thesis.

496, Chrismas, L., Baadsgaard, H., Folinsbee, R.E., Fritz, P,, Krouse,
H.R., Sasaki, A., Univ. of Alberta:
Isotope studies of Craigmont ore deposits, British Columbia,
1967-69; M.Sc. thesis (Chrismas).
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498.

499,

500.

Chyi, L.L., Crocket, J.H., McMaster Univ.:

Clark,

Precious metals of Strathcona Mine, Sudbury, Ontario, 1968-

71; Ph.D. thesis (Chyi).

The purpose of the present research is to study:
enrichment trends of the noble metals during sulphide
differentiation; abundances of the noble metals in various
mineral phases; design experiments to test theories about
their states of existence.

A.H., Queen's Univ.,:
Mineralogy and geochemistry of the YidjHrvi copper-tungsten

deposit, southwest Finland, 1960-.

Microprobe studies have confirmed the occurrence in
this unmetamorphosed Precambrian deposit of several rare
ore minerals, which permit more precise estimation of the
conditions of ore formation, Particular attention is being
paid to the unusual copper-iron sulphides in the ores, which
include cuprian pyrrhotite, cubic cubanite, three compositi-
onally distinct forms of chalcopyrite, and a probable very
copper-rich mackinawite-type mineral.

Compositional relations of sphalerite in natural, low tempe-

rature environments, 1966-70.

Phase relations at low temperatures in the Fe-Zn-S
system may probably be predicted from the iron contents of
sphalerites in well-defined natural assemblages. Sphalerite
coexisting with primary monoclinic pyrrhotite and pyrite in
the Panasqueira deposit contains 11.6-12.4 mole % FeS, while
sphalerite associated with greigite and pyrite in the Mina
Alacran deposit of Chile contains 7.5 mole % FeS. These
data are considered to define equilibrium curves of geo-
thermometric interest.

Clark, A.H., Farrar, E., Haynes, S.J., Lortie, R.B., Zentilli, M.,

Clark,

Quirt, G.S., Queen's Univ. in cooperation with
McNutt, R.N., McMaster Univ. and Conn, H., Mortimer, C.
and Sillitoe, R.H., Instituto de Investigaciones
Geologicas de Chile:

Metallogenetic relationships in the Andean copper province
of northern Chile, 1967-73; Ph.D. theses (Haynes,
Lortie, Quirt, Zentilli).

A comprehensive investigation of the temporal and
spatial relationships of diverse ore deposits in the Andes
of northern Chile, directed towards an assessment of the
sources and modes in concentration of the economically
valuable metals. It is hoped that this work will permit
the better definition of the parameters characteristic of
metallogenetic provinces or metallotects.

A.H., Lortie, R.B., Zentilli, M., Queen's Univ.:

Genesis of disseminated, strata-bound copper deposits in
felsic pyroclastic flows, Copiago region, northern
Chile, 1968-72; Ph.D. theses (Lortie, Gentilli).
Detailed studies of the petrology and chemistry of

mineralized and barren ignimbrite flows are yielding

information on the mode of formation of these unusual and
important continental strata-bound ore deposits.



MINERAL DEPOSITS 83

501. Clark, A.H., Queen's Univ., McNutt, R.H., McMaster Univ.:

Mineralogy, chemistry, and stable isotope distribution of

Jurassic-Pleistocene andesitic and rhyolitic volcanics,

Copiapo region, northern Chile, 1969-72,

Representative, radiometrically-dated specimens of
andesitic and rhyolitic lavas and pyroclastics are under
study, in an attempt to clarify the evolution of these
dominant magma types during the orogenic and post-orogenic
stages of the Andean mobile belt. 1In part, this work is
directed towards the distinction of mineralized and barren
extrusive units.

502. Clark, A.H., Zentilli, M., Queen's Univ.:
The localization and genesis of sulphide mineralization in
the Hornitos Formation of northern Chile, Lat. 26-
290S,, 1968-72; Ph.D. thesis (Zentilli).
Ore deposits formed during the development of the
Upper-Cretaceous or Lr. Tertiary continental sediments and
volcanics of the Hornitos Formation are under study, with
emphasis on regional and local controls; part of a compre-
hensive analysis of metallogenetic relationships in this
region.

503, Clark, L.A., McGill Univ.:
Genesis of stratiform massive-sulphide deposits in volcanic
terranes, 1965-70.

504, Collins, J.A., Queen's Univ.:
Carbonate lithostratigraphy and diagenesis of the Upper
St. George and Lower Table Head Formations - west
coast of Newfoundland, 1969-71; M.Sc. thesis.
The zinc deposits near Daniel's Harbour, Newfoundland
occur in the upper part of the St. George dolomite. It
is hoped that a combined field and laboratory study of the
carbonate rocks hosting the ore will contribute to a better
understanding of the deposits.

505, Cranstone, D.A., Manitoba Mines Branch:
Geological study of the Manitoba Nickel Belt, 1968-73.
Involves a comprehensive study of the regional geology,
structure, metamorphism and mineral deposits in the area
between Assean and Split Lakes in the northeast and Kiski
and Gormley Lakes in the southwest.

506. Cranstone, D.A., Manitoba Mines Branch, Turek, A., Northern Illinois
Univ.:
Rb-Sr geochronology of the Churchill-Superior boundary in
Manitoba, and the Manitoba Nickel Belt, 1969-71.
See Rb-Sr contribution to the location of Churchill-
Superior boundary in Manitoba; Can. Jour. Earth Science
(in press).

507. Darling, Richard; Spitz, Guy; Ecole Polytechnique:
La géochimie des roches autour du gisement de cuivre de
SOQUEM, Canton de Louvicourt, Quebec, 1969-71;
thése de maitrise (Spitz).
Echantillonage des roches autour du gisement et leur
analyse pour des &léments majeurs et des oligo &léments
choisis.
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Davis, J.F,, Laurentian Univ.:
Determination and interpretation of fabrics in sulphides,

1969-71.

The objective is to determine dimensional orientation
of sulphides by microscopic methods and lattice orientation
by X-ray methods (texture goniometer). Such techniques
are applicable to the interpretation of fabric of deformed
or remobilized sulphides (eg. strata-bound sulphides that
have suffered a post-depositional orogeny). Work is
commencing on the Chisel Lake orebody of Hudson Bay Mining
and Smelting Company and will be extended to the Brunswick
no. 6 orebody.

Eakins, P.R., Bliss, Neil, McGill Univ.:
Significance of Mg and Ni rich olivine basalts in north-
western Quebec, 1968-71; Ph,D, thesis (Bliss).

Eastwood, G.E.P,, British Columbia Dept. of Mines and Petroleum
Resources:
Granite Mountain stock, Cariboo District, British Columbia,
1969.
A petrographic and structural study of the stock was
made in relation to widespread low-grade Cu-Mo minerali-
zation.

Eckstrand, O.R., Geol. Surv. of Canada:
Geology of Canadian nickel and platinum group deposits,
1963~,
Field and laboratory studies directed toward the
characterization and classification of the economically
interesting occurrences of nickel in Canada,

Fenwick, K.G., Ontario Dept. of Mines:
Origin of strata-bound pyrite deposits in the Finlayson
Lake area, Ontario, 1968-70; M.Sc. thesis, Michigan
Technical Univ.

Fisher, D.F., Univ. of Western Ontario:
The Number Five sulphide zone at the Horne Mine Noranda,
Quebec, 1968-70; M.Sc. thesis.

Fletcher, W.K., Hoffman, S., Univ. of British Columbia:
Geochemical dispersion of copper in relation to copper
mineralization in south central British Columbia,
1969-; Ph.D. thesis (Hoffman).

Folinsbee, R.E., Smejkal, V., Kirkland, K., Univ. of Alberta:
Sulphur isotope studies of Chinkuashih copper mine, 1969;
M.Sc. thesis (Kirkland).

Gill, J.E., Roscoe, W.E., McGill Univ.:
Deformation and annealing of sulphides, 1950-; Ph.D. thesis
(Roscoe) .
See Experimental deformation and annealing of sulphides
and interpretation of ore textures: Economic Geoclogy v. 64,
1969, p. 500-508.
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517, Goble, R., Morton, R.D. Univ. of Alberta:

Nature and origin of Cu mineralization in Precambrian
sediments around Waterton, Alberta, 1969-70; M.Sc.
thesis (Goble).

The extensive Cu mineralization encountered within the
arenaceous and argillaceous members of the Appekunny and

Grinnell formations is being studied both mineralogically

and isotopically.

518, Govett, G.J., Pilch, P., Univ. of New Brunswick:
Secondary dispersion base metals in vicinity of specific
Bathurst ore deposits, 1968-70; M.Sc. thesis (Pilch).

519, Graham, R.A.F., Univ. of Western Ontario.
Nature and genesis of the base metal ores at Silvermines Co.
Tipperary, Ireland, 1967-70; Ph.D. thesis.
As the ores are little metamorphosed or deformed, the
genesis of the sulphides and relation to their environment
of deposition seem clear.

520, Greig, J., Folinsbee, R.E., Baadsgaard, H., Fritz, P., Krouse, H.R.,
Smejkal, V., Cumming, G.L., Sasaki, A., Univ. of
Alberta:

Isotope studies of Irish base metal deposits using
Pb, 0, C, and S isotopes, 1967-70; Ph.D. thesis (Greig).

521, Gummer, P.K., McCartney, W.D., Queen's Univ.:
Massive sulphide deposits in relation to the volcanic
sequence in the southeastern Bathurst district,
New Brunswick, 1968-71; M.Sc. thesis (Gummer).

522. Harris, D.C., Cabri, L.J., Mines Branch; Dept. Energy, Mines §
Resources:
Mineralogical examination of the base metals deposits of the
Red Lake area, Ontario, 1969-.

523, Helmstaedt, Hewart, Geol. Surv. of Canada:
Structural evolution of rocks of the Bathurst-Newcastle
District, New Brunswick, 1969-71.
The objective is to establish the style and sequence
of deformation, age of structures and their relationship
to base-metal sulphide deposits of the district.

524, Kindle, E.D., Geol. Surv. of Canada:
Geology of copper deposits in Canada, 1960-.
A report on the copper deposits of the Coppermine
River Area, N.W.T. will be completed in 1970. See A
Statistical analysis of 1700 copper deposits, Cordilleran
Region of Canada, Geol. Surv. Canada, Paper 69-1, Pt. B, 1969.

525, Kirkland, K., Folinsbee, R.E., Smejkal, V., Krouse, H.R.,
Univ. of Alberta:
Sulphur isotope studies of Noranda copper prospect,
Clearwater, British Columbia, 1969-70; M.Sc. thesis
(Kirkland).

526. Koulomzine, Théodore; Lavoie, Clermont, Ecole Polytechnique:
Comparative study of electrical and electromagnetic methods
as applied to the search for sulphide deposits, 1966-70;



86

527,

528.

529,

530.

531.

532,

533.

M.Sc. thesis (Lavoie).

Three known cases have been chosen where a body of
pyrite is covered by a thick mantle 70-100' of particularly
wet clay overburden topped by a swamp. The problem is to
determine which geophysical method will give positive
indications in spite of particularly difficult conditions.

Lamarche, R.Y., Université de Sherbrooke:
Etude de la genése et de la tectonique des gisements de
sulfures des mines Solbec et Culpra-d'Estrie, cantons
de 1'Est, Québec, 1969-71.
Voir Minist&re des Richesses naturelles du Québec,
R.P. no. 30, 196 et no. 560, 1967.

Lydon, J.W., Clark, A.H., Queen's Univ.:

Sedimentary and geochemical controls of strata-bound lead-zinc-
silver-copper-iron mineralization in the Aracena-Portal
belt of sourthern Iberia, 1968-72, Ph.D. thesis (Lydon).
The unravelling of metallogenetic relationships in

this complex area is at present focussed on the study of the

known orebodies and their carbonate-and volcanic environments.

Masters, K., McCartney, W.D., Queen's Univ.:

Major and trace element content of selected marbles in
southern Ontario in relation to sphalerite-galena
occurrences, M,Sc. thesis (Masters).

An outgrowth of the regional metallogenic study in
progress by A.L. Sangster.

Milne, V.G., Ontario Dept. Mines:

Manitouwadge Area, 1 inch to 800 feet, 1968-71.

Entails surface mapping of the belt including the
Geco, Willroy, Big Nama and Willecho Mines to determine
the lithological, stratigraphic and structural setting of
the various orebodies. Detailed studies of the orebodies
are also being undertaken, See Ont, Dept. Mines, Misc,
Paper 22, 1968.

Moore, J.C.G., Mount Allison Univ.:
Mercury haloes around sulphide bodies of northern New
Brunswick, 1963-72,

Morton, R.D., Univ. of Alberta:
A study of nickeliferous pyrrhotite ores from southern

Norway.

Nickel ores from Vissestad, Norway exhibiting liquid
immiscibility textures are being described and the various
coexisting phases analysed. See Geological investigations
in the Bamble sector of the Fennoscandian Shield. 1. The
geology of Eastern Bamble, Norges Geol. Under., in press.

Mackasey, W.0., Michigan Technological Univ.:
Geology of Jaculet Mines, Chibougamau, Quebec, 1966-70;
Ph.D. thesis.
Study of general geology of mine including comparison
of the No. 1 and No. 2 copper zones; trace element study
of chalcopyrite within the mine.
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534,

535.

536.

537,

538,

539,

540,

McAllister, A.L., Bhatia, D.M.S. Univ. of New Brunswick:
Facies changes in iron formation, Brunswick No. 12 mine,
Bathurst, New Brunswick, 1966-70; M.Sc. thesis
(Bhatia).

McArthur, J.G., Memorial Univ.:
Sterling copper deposit, Springdale, Newfoundland, 1969-70;
M.Sc. thesis.
A detailed study of the lithology, structure and ore
mineralogy of a copper deposit in volcanic rocks that
is typical of a number of similar deposits in the Springdale
Peninsula.

McBride, D.E., Clark, A.H., Queen's Univ,:
Geology and chemistry of the Macex copper prospect, Terrace,
British Columbia, 1969-71; M.Sc. thesis (McBride).
Involves an investigation of minor element dispersion
in a prophyry copper environment.

McDonald, J.A., Sangameshwar, S.R., Kennedy, D.J., Koo, J.H.,
Univ. of Saskatchewan:
Geochemistry and origins of sulphide deposits, 1967-; Ph.D.
theses (Sangameshwar, Kennedy, Koo).
This project involves (1) effects of metamorphism
on sulphide textures, phase assemblages, composition, and
possible sulphide silicate reactions; natural assemblages
are being studied where local metamorphic effects can be
differentiated from regional effects; regional metamorphism
of similar ore types is also being examined; (2) studies of
sulphide ores in the Flin Flon-Snow Lake area to determine
whether geochemical differences exist between economic and
uneconomic sulphide deposits; geochemical characteristics
of a range of sulphide assemblages from this area are being
established. See Metamorphism and its effects on sulphide
assemblages, Mineralium Deposita, 2, p. 200-220, 1967.

McMillan, W.J., British Columbia Dept. of Mines and Petroleum

Resources:

Guichon Creek batholith, British Columbia, 1969-71.

It is proposed to map the Guichon batholith at scale
one inch to 1000 feet. Emphasis will be placed on the
structural history of the batholith and the relationships
between ore deposits and structural features.

Naldrett, A.J., Greemman, L., Univ. of Toronto:
Study of footwall breccias in the vicinity of the Strathcona
Mine, 1967-70; Ph.D. thesis (Greenman).
See A study of the Strathcona mine and its bearing
on the origin of the nickel-copper ores of the Sudbury
district, Ontario. Jour. Petrol. v, 8, p. 453-531, 1967.

Naldrett, A.J., Hewins, R.H., Univ. of Toronto:
Study of rocks marginal to the Nickel Irruptive in the
vicinity of the Strathcona and Fecunis Mines, Sudbury.
Ontario, 1967-70; Ph.D. thesis.
See A study of the Strathcona mine and its bearing on
the origin of the nickel-copper ores of the Sudbury district,
Ontario, Jour, Petrol. v, 8, p, 453-531, 1967.
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541.

542,

543,

544,

545,

546,

547.

Naldrett, A.J,, Muir, J.E., Univ, of Toronto:
Giant Mascot nickel sulphide deposit, Hope, British Columbia,
1969-71; M.Sc. thesis (Muir).
The purpose is to determine the relationship between
mineralization and the different ultramafic rocks present.

Naldrett, A.J,, Peredery, W., Univ. of Toronto:
Study of rocks between the Sudbury Nickel Irruptive and the
overyling Onaping Formation, 1968-71; Ph.D, thesis
(Peredery).
The purpose is to determine whether or not the unusual
rocks at the top of the Nickel Irruptive are related to the
impact of a meteorite.

Ohmoto, Hiroshi, Univ. of Alberta:
Fluid inclusions and isotope study of lead-zinc deposits
at Kootenay arc, British Columbia and fluid inclusion
study of mantle derived materials, 1969-70.
See Chemistry and origin of hydrothermal fluids at the
Bluebell mine, British Columbia; Geol. Soc. Amer., Ann,
Mtgs., Abst., p. 165, 1969.

Petruk, W., Mines Branch, Dept. Energy, Mines § Resources:
Mineralogy and geochemistry of the porphyry copper-molybdenite

deposits in British Columbia, 1969-.

A study of the ore minerals in the porphyry copper-
molybdenite deposits in British Columbia to determine the
mineral assemblages present in each deposit and to correlate
the compositions and physical properties of the individual
minerals to each assemblage. In addition the assemblages
will be correlated to the host rock and wall rock alteration
products.

Ridler, R.H., Suffel, G.G., Univ. of Western Ontario:

Genesis and metamorphism of massive sulphide ores: occurrence,
mineralogy and geochemistry of associated precious
metals, 1968-70.

Favourable circumstances suggested the diversion of
this study from the Horne massive sulphide ores to the
regional study of the iron formations along the Kirkland
Lake Bourlamaque Break (Ontario-Quebec), testing the thesis
that some sulphide ores may be related to sulphide facies
of iron formation and that gold-bearing carbonate-rich
rocks may be carbonate facies of the same sediments. See
Relation of mineralization to volcanic stratigraphy in the
Kirkland-Larder Lakes area, Ontario: Geol. Assoc. Canada,
Abstracts of papers, Montreal Meeting, 1968, p. 43.

Roscoe, W.E., McGill Univ.:
Experimental sulphide mineral deformation under controlled
conditions, 1969-72; Ph.D. thesis.

Sangster, D.F., Geol. Surv. of Canada:
Geology of lead and zinc deposits in Canada, 1965-,

Long-term comprehensive research on the geology of lead
and zinc deposits to provide a geological basis for explo-
ration and an assessment of lead and zinc potential in
Canada. The first phase, a study of those lead-zinc deposits
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occurring in carbonate rocks, is nearing completion.
Meanwhile, field work is being directed toward the second
phase, that is deposits occurring in volcanic or volcanically
derived rocks.

548, Sims, W.A., Mount Allison Univ,:
Study of heavy minerals of eastern Gaspe, Quebec, 1964-70.
An attempt to use heavy minerals as prospecting guides
to skarn-associated copper deposits.

549, Struman, B.D., Queen's Univ.:
Investigation of sulphide mineralization near Clyde Forks,
Ontario, 1969-71.

550, Touborg, J., Univ. of Ottawa:
Sulphide mineralogy, Geco Mine, Manitouwadge, Ontario,
1969-71; Ph.D. thesis.

551, Trueman, E.A.,, Clark, A.H., Queen's Univ.:
Minor element studies on sulphides, oxides and silicates
from the Copper Mountain area, British Columbia,
1968-70; M.Sc. thesis (Trueman).
This geochemical study forms part of a more compre-
hensive metallogenetic project in south-central British
Columbia (see McCartney and Procyshyn).

552, Upadhyay, H.D., Memorial Univ. of Newfoundland:
Gullbridge Copper Mine, Newfoundland, 1968-69; M.Sc. thesis.
A petrographic and mineralogical study of a copper
sulphide deposit occurring in a cordierite-anthophyllite
host rock that developed from mafic volcanic rocks.

553, van Ingen, R., McGill Univ.:
Some relations of Cu-Zn and Mo ore formation to granite
emplacement in the Eastern Townships, Quebec,
1964-; Ph.D. thesis,

554, Wanless, R.K., Boyle, R.W., Stevens, R.D,, Geol. Surv. of Canada:
Lead and sulphur isotope geology of Keno and Galena Hills,

Yukon, 1958-70.

To determine the isotope abundances of lead and sulphur
in the lead-zinc-sulphur deposits and their host rocks and
from the data to determine, if possible, the source of the
elements in the deposits and the processes that have
affected their concentration. See Sulphur isotope inves-
tigation of the lead-zinc-silver~cadmium deposits of the
Keno Hill-Galena Hill Area, Yukon, Canada, Economic Geology
(in press).

555, Whitmore, D.R.E., Geol. Surv. of Canada:
Whalesback comprehensive mine study, Newfoundland, 1964-69.
A final report is in preparation.

556, Wolfe, W.J., Ont. Dept. of Mines:
Geochemical orientation surveys in areas of base metal min-
eralization - Nipigon-Schreiber, District of Thunder
Bay, Ontario, 1960-71.
Surveys in the vicinity of known base metal minerali-
zation designed to test the effectiveness of various sampling
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557.

558,

559,

560,

561.

562.

563,

Gross,

patterns, analytical methods, chemical elements and dis-
persion media in maximizing geochemical target areas in
glaciated terrain. Data obtained from these surveys will
be used to establish minimum sampling and analytical requi-
rements for successful regional geochemical surveys in
unexplored areas.

Ferrous Metals

G.A., Geol., Surv. of Canada:

Geology of iron and manganese deposits in Canada, 1957-.
Investigation continues of the varieties of environment

of sedimentary facies of Algoma type iron-formation and

their relationship to various sulphide and gold deposits in

volcanic rocks. See Geology of iron deposits in Canada, v.

111, Iron ranges of the Labrador Geosyncline; Geol. Surv.

Canada, Econ. Geol. Report no. 22, v, III, 1969,

McAllister, A.L., Bhatia, D.M.S., Univ. of New Brunswick:

Facies changes in iron formation, Brunswick No. 12 mine,
Bathurst, New Brunswick, 1966-70; M.Sc. thesis
(Bhatia).

Morton, R.D., Sanche, H., Univ. of Alberta:

A study of intrusive magnetite-apatite bodies near Sawmill

Bay, Northwest Territories, 1968-70,

Intrusive bodies of Kiruna-type magnetite-apatite
ore which cut the Precambrian Echo Bay Series are being
subjected to mineralogic studies. The ores are possibly
genetically related to a nearby monzonitic intrusive.

Radioactive Deposits

Baadsgaard, H., Morton, R.D., Ramsay, C., Univ, of Alberta:

Isotopic and geochemical study of the U-mineralization,
Hab Mine, Saskatchewan, 1970-73; Ph.D. thesis (Ramsay).

Barua, M.C., McCartney, W.D., Queen's Univ.:

Geology of uranium-molybdenum-zones, Makkovic area,
Labrador, 1967-69; M.Sc. thesis (Barua).

B&land, René, Université Laval:

Uranium mineralization in the Otish Mountain basin, New
Quebec, 1968-72.

Bottrill, T.J., Geol, Surv. of Canada:

Study of conglomeratic uranium deposits in Canada, 1969-,
Studies of the mineralogy and elemental distribution
in the ore-bearing horizons of the Matinenda formation, the
true geological form of the quartz pebble conglomerate and
environment of sedimentation; trace elements in sulphides as
indicative of the provenance of the Elliot Lake quartz
pebble conglomerates; mineralogical investigation of the two-
phase uranium-titanium compound, referred to as '"Brannerite"



MINERAL DEPOSITS 91

564,

565,

566.

567.

568,

569,

and sedimentology and stratigraphy of the Huronian to
determine features of significance to uranium occurrences.
See Geol. Surv. Canada, Paper 70-1A, 1970.

Cameron, E.M., Geol, Surv. of Canada:

Geochemical study of Proterozoic Papaskawasati Group,

Lake Mistassini, Quebec, 1968-69.

By geochemical means to provide information on
lithogeochemical variation within the Papaskwasati sediments
and the correlation of units from bore hole to bore hole;
the type and direction of the source of the sediments;
zones favourable for the concentration of heavy minerals,
including ore minerals; trends indicating where the maximum
concentration of ore minerals should occur,

Cameron, A.R., Hacquebard, P.A., Birmingham, T.F., Donaldson, J.R.,

Dyck W.

Geol. Surv. of Canada:

Uranium possibilities in lignite, 1966-71.

The objective is to check the radioactivity of Tertiary
lignite deposits with a view toward delineating areas that
are geologically favourable for the occurrence of uranium,
Much of the data gathered to date have been field measure-
ments on low rank coals in Saskatchewan and British Columbia.

, Geol. Surv, of Canada:
Development of radiochemical exploration methods using
radon, 1968-69,
Radon tests in surface waters and in soils were
carried out in three different geological environments,
the Gatineau Hills, Quebec, and Sudbury, and Elliot Lake
Ontario to study the applicability of the radon method in
detailed prospecting for uranium. See Development of
uranium exploration methods using radon; Geol. Surv. Canada,
Paper 69-46, 1969.

Eisbacher, G.H., Geol. Surv. of Canada:

Fratta,

Regional structural study in the Elliot Lake area, Ontario,
1968-70.
Cooperative investigation by Geological Survey and
Mines Branch of crustal stresses around mines. See
Contemporaneous faulting and clastic intrusions near Elliot
Lake; (in press) Can. Jour. Earth Sci.

M., Geol, Surv. of Canada:

Study of pegmatitic uranium deposits of the Grenville
Province, 1968-69; Ph.D. thesis, Univ. of Ottawa.
See Geol. Surv. Canada, Paper 69-1A, p, 110-111,

1969.

Kish, L., Quebec Dept. of Natural Resources:

Radioactive occurrences in the Grenville of Quebec, 1969-.
An environmental, chemical and equilibrium study of
the radioactive mineralizations in the Grenville of Quebec.
The field relations of the occurrences along the northern
shore of the Saint-Lawrence River, in the Mont Laurier area
and around Kipawa Lake were studied in 1969, The collected
specimens will be analysed for U, Th, and K40 and the radio-
active equilibrium of the U and Th isotope series determined.
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571.

572,

573.

574,

575.

576.

Little, H,W., Geol. Surv. of Canada:

Geology of uranium and thorium deposits of Canada,

1967-.

The project comprises coordination of research within
the Branch on uranium and thorium deposits, direct super-
vision of certain research projects, keeping abreast of
exploration and development of deposits of uranium and
thorium in Canada, assessment of the potential of various
regions for uranium and thorium, and direct research on
specific deposits of uranium and thorium. See Techniques
currently used in uranium prospecting in Canada; in
Nuclear Techniques and Mineral Resources, Int. Atomic
Energy Agency, Vienna, 1969.

Macdonald, J.A., McGill Univ.:

Processes of surficial dispersion of uranium in the vicinity
of some pitchblende deposits, Beaverlodge, Saskatchewan,
1964-70; Ph.D, thesis.

Mercer, William, Crocket, J.H., McMaster Univ.:

Morse,

Geochemistry of the pyrite of the conglomeratic uranium ores
of Elliot Lake, Ontario, 1969-72; Ph.D. thesis (Mercer).

R.H., Geol. Surv. of Canada:
Radium in soils and stream sediments and uranium and radon

in waters of the Bancroft area, Ontario, 1968-70;

Ph.D. thesis, Queen's Univ.

Chemical dispersion of uranium and its decay products, 1969;

Ph.D. thesis, Queen's Univ.

Includes development of a rapid method for the relative
determination of radium-226 in sediments and its application
to prospecting for uranium. The method discriminates against
radiation from thorium, potassium and other sources.

Robinson, B.W., Morton, R.D., Univ. of Alberta:

The genesis of the Echo Bay Ag/U deposit: a geological, geo-
chronological, geochemical and stable isotope inves-
tigation, Great Bear Lake, Northwest Territories,
1968-71; Ph.D. thesis (Robinson).

The Echo Bay deposit is a type example of uraninite-

Co-Ni-arsenides-sulphides-silver mineralization within a

Ag Cu and U metallogenic province.

Ruzicka, V., Geol. Surv. of Canada:

Geology of uranium and thorium deposits of Canada, 1968-70.
Includes comparison of geological features of East
European and Canadian uranium deposits.

Sassano, G., Morton, R.D., Univ. of Alberta:

The nature and origin of U mineralization in the Fay mine,
Uranium City, Saskatchewan, 1969-73; Ph.D. thesis
(Sassano).

A complete study of the ore paragenesis and the
petrology and geochemistry of