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PREFACE

An objective of certain of the studies carried
out by the Geological Survey of Canada is to estimate
the potential abundance and probable distribution of
the mineral and fuel resources available to Canada,
Results of detailed studies of specific minerals of
economic importance are published as Economic
Geology reports and in this publication all known
Canadian deposits of niobium and tantalum are
described,

Although niobium and tantalum were dis-
covered in the first years of the nineteenth century,
it was not until the 1930s that their use in metallurgy
became widespread. At present Canada ranks second
to Brazil in the production in the non-Communist
world of the two elements.

In this report, Dr. Dawson describes the more
than 256 known Canadian deposits in terms of geology,
mineralogy and geochemistry, presents a classification
of Canadian deposits and suggests prospecting techniques
and target areas to assist those interested in the search
for these elements, It is an up-to~date compilation of
published and unpublished data on niobium deposits, the
first published compilation on tantalum deposits in Canada,
and replaces Economic Geology Report 18 published in
1958 in which Canadian niobium deposits were first
described,

D,J, McLaren,
Director,

Ottawa, October 16, 1973
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NIOBIUM (COLUMBIUM) AND TANTALUM IN CANADA

ABSTRACT

The history of the discovery and development of the niobium
(columbium) and tantalum resources of Canada has spanned ninety years
(1882-1972) during which these minerals advanced from being mineral curiosities,
through the stage of being the byproduct of other commodity searches and are
now the main product of two mines, Occurrences and deposits of niobium
and tantalum have been reported from most provinces and territories of
Canada, At least 256 deposits are known and of these 12 have published
reserves of niobium and 3 estimates for tantalum: 172 of the deposits are
pegmatitic, 64 are alkaline syenite-carbonatite complexes, 3 are placers,
and 17 are undefined types. The complexes have become the most promising
source of future mining production since their geological characteristics were
first recognized in the early 1950's, Niobium (pyrochlore) concentrates have
been mined at Oka, Quebec by the St, Lawrence Columbium and Metals
Corporation from an alkaline syenite-carbonatite complex since 1961, Tantal-
um (wodginite) has been.recovered from a large zoned granite pegmatite at
Bernic Lake, Manitoba by the Tantalum Mining Corporation of Canada since 1969,

’ /
RESUME

L'histoire de ladécouverte et de la mise envaleur des ressources
en niobium (columbium) et en tantale s'étend sur quatre-vingt-dix années
(1882-1972) pendant lesquelles ces minéraux sont passés de curiosités miné-
rales » 1'étapede sous-produits de la prospection d'autres mati2res premieres
pour en arriver aujourd'hui 2 &tre le principal produit de deux mines. Des
venues et des gisements de niobium et de tantale ont été signalés dans la
plupart des provinces et territoires du Canada. Au moins 256 gisements sont
connus et des réserves de niobium ont été déclarées pour 12 d'entre eux et
probablement 3 pour le tantale: 172 des gisements sont pegmatitiques, 64 sont
des complexes alcalins de syénite et de carbonatite, 3 sont des gisements
alluvionnaires et 17 sont d'un type indéfini. Les complexes sont devenus les
sources les plus prometteuses de production mini2re de l'avenir depuis que
leurs caractéristiques géologiques ont été définies au début des années 1950,
Des concentrés de niobium (pyrochlore) sont exploités & Oka (Québec) par la
St. Lawrence Columbium and Metals Corporation depuis 1961 a partir d'un
complexe alcalin & syénite et & carbonatite., La Tantalum Mining Corporation
of Canada exploite du tantale (wodginite) depuis 1969 & partir d'une importante
zone de granite 2 pegmatite & Bernic Lake, au Manitoba.



CHAPTER 1

INTRODU CTION

The elements niobium and tantalum have some chemical similarities,
they commonly occur together in the same minerals although in varying pro-
portions but they have different economic uses. The term niobium will be
used in the text rather than columbium the term favoured by mining circles,
Occurrences and deposits of niobium and tantalum have been reported from
most of the provinces and territories of Canada except for Alberta, New
Brunswick, and Prince Edward Island, the Yukon Territory and the District
of Keewatin see Map, These include numerous occurrences of tantalum in
pegmatites and relatively few of niobium in alkaline syenite-carbonatite com-
plexes but the latter hold more promise of production, Most occurrences are
accessible by several modes of transportation, but some are so distant from
potential markets or have other characteristics that they are uneconomical to
mine at present, In Canada niobium production from pyrochlore also faces
strong competition from the pyrochlore-rich soils overlying the alkaline
syenite-carbonatite complex at Araxa, Brazil,

Niobium minerals are being mined from the St, Lawrence Columbium
and Metals mine Oka, Quebec see Fig, la, lb, that commenced operation as
an open pit mine in1961 to mine pyrochlore from analkaline syenite-carbonatite
complex, Bulk samples of niobium ores have been taken for metallurgical
tests and feasibility studies from the Nova Beaucage property at North Bay,
Ontario; the Multi-Minerals property in Lackner-McNaught Townships,
Ontario; the Bugaboo placers near Golden, B, C,; and the Alpha-A orebody on
South Bluff Creek property of Consolidated Morrison Explorations Ltd,, near
Moosonee, Ontario, Plans have been announcedtodothe sameatthe St-Honoré
property of SOQUEM, near Chicoutimi; Quebec, see Fig. 3a, 3b, Numerous
niobium occurrences related to alkaline syenite-carbonatite complexes have
been discovered in Ontario and Quebec, but relatively few contain proven
reserves of pyrochlore mineralization,

Stanniferous tantalite (wodginite) has been mined since 1969 by the
Tantalum Mining Corporation of Canada from the Montgary pegmatite, Bernic
Lake, Manitoba see Fig, 2a, 2b, Granite pegmatites, which have been identi-
fied in many areas of Canada, may contain columbite-tantalite, and a few
dykes may contain sufficient amounts to permit mining for that mineral alone,
Although tantalite concentrates were produced in the Yellowknife-Beaulieu
River area, District of Mackenzie, it may prove feasible to mine the mineral
only aspartof an integrated operationrecoveringalso one or more of spodumene,
beryl, or pollucite from some Canadian pegmatites,

This report is intended as an up-to~date state of development report
on the occurrence and production of niobium and tantalum that complements
the report by Rowe (1958), It also presents a summary of data on domestic
and world production, uses, and consumption of niobium and tantalum over
a period of years to outline trend projections and forecasts. This report has
been compiled mainly by a search of the extensive literature on the subject in
Canadian and foreign journals, Visits were made to the producing mines in

Original manuscript submitted: April 19, 1972
Final version approved for publication: July 11, 1972
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1971 to observe the deposits at first hand, A file was produced that contains

an up-to-date data base for the 256 known occurrences and deposits in Canada
see appendix A, B, A parallel file was also producedthatdescribes 54 foreign
past and present producers of the two elements,

HISTORY

The history of the discovery and development of the niobium and
tantalum resources of Canada has spanned ninety years (1882-1972), Niobium-
tantalum minerals have advanced through the curiosity stage, to the byproduct
of other commeodity searches, and now are the main resource of at least two
mines, For many years the search was restricted to granite-pegmatites,
more recently extended to some Cordilleran placer deposits, and now
commercial production has been won from the alkaline syenite-carbonatite
complex in the Oka area and the zoned pegmatites at Bernic Lake, Manitoba,

The first report of Nb-Ta minerals in Canada was an identification
of samarskite and a chemical analysis by Hoffman (1882) from a specimen
collected from the Maisonneuve pegmatite in Berthier County, Quebec, The
mineral's identity was later confirmed by Ellsworth (1932) who also reported
niobium-tantalum minerals from numerous other pegmatites in southeastern
Ontario and southwestern Quebec,

The period starting inthelate 1920's was characterized by an intensive
search for commercial deposits of tin in Canada, As a result pegmatites
were examined at Bernic Lake, Manitoba andinthe Yellowknife-BeaulieuRiver
area, District of Mackenzie, see Fig., 8. Commercial deposits of tin were not
developed but niobium-tantalum minerals were identified in some of these
pegmatites,

Between 1940 and 1945 the Second World War denied access to the
overseas sources of tungsten, and the increased demand initiated an intensive
search for this element in Canada, Jolliffe (1944), Lord (1951), This resulted
in the first discovery of potentially ore-grade tantalum-bearing pegmatites
in the Yellowknife-Beaulieu River area, District of Mackenzie and by 1943
these pegmatites were being investigated as sources of tantalum, Minor
quantities of tantalite concentrates and other materials were produced
between 1946 and 1948, resulting in a total production of 5 tons from the
properties of the De Staffany Tantalum Beryllium Mines Limited; Peg Tantalum
Lines Limited; and Freda No, 1 Claim,

From 1947, changes in the Federal laws, a good market, and the
availability of commercially produced Geiger and scintillation counters created
a great surge of interestinthe searchfor uraniumacross the country, resulting
in the re-examination of countless pegmatites, Lang, 1952, The Grenville
province, particularly the Parry Sound and Bancroft areas, see Fig, 11, is
characterized by abundant pegmatites associated with the granitic rocks that
intrude the rocks of the Grenville Group.. These pegmatitic bodies have been
long exploited for the feldspar, mica, and to a lesser degree for quartz
crystals, The rush to find new deposits of uranium resulted in the discovery
of many occurrences of niobium-tantalum minerals (Lang, et al., 1961, and
Row, 1958) both in outcrops and waste dumps onthese sites butnone, however,
resulted in the commercial production of niobium-tantalum concentrates,

Relatively little work was done in the Nemegos area until 1949 when
radioactivity was discovered on the McVittie claims, Nickel, 1955, 1956, It
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was subsequently discovered that the radioactivity was caused by pyrochlore,
a titano-columbate of calcium and rare-earths that commonly contains minor
amounts of uranium, and further development work blocked out reserves of
niobium-tantalum ore in an alkaline syenite-carbonatite complex,

Inlate 1952, Mr, F, Manny, a farmer from Oka, Quebec, sent samples
of radioactive magnetite-bearing rocks to the Geological Survey of Canada,
The presence of thorium and a mineral of the pyrochlore-microlite series
was noted, Britholite, a rare-earthphosphate mineral was identified in another
sample sent during 1953 to the Provincial Mines Department Laboratory in
Montreal, Encouraged by the uranium boom and the discovery ofa radioactive
vein on Dufresne Hill, much of the surrounding area was staked during the
rush of 1954, Since then St, Lawrence Columbium and Metals Corporation
developed the Oka mine and went into production in 1961 as the world's largest
producer of niobium concentrates, later surpassedbythe Araxa mine in Brazil,

Mr, James Strohl, Tunkhannock, Pennsylvania discovered radio-
activity exceeding the average for the area late in 1952 in some outcrops of
an alkaline syenite~carbonatite complex onthe Manitoulslands in Llake Nipissing,
Specimens were collected and submitted for assay and both the Mines Branch,
Ottawa and the Ontario Department of Mines reported from0, 01 to0, 12 uranium
oxide equivalent, Subsequent mineralogical study at the Geological Survey of
Canada resulted inthe identification of the niobium-~tantalum mineral pyrochlore-
microlite, In February 1953, Beaucage Mines Limited was formed to take
over the Manitou Islands property of Messrs. Kenmey and VanClief, A shaft
was sunk, a large sample was taken for ore dressing research, reserves were
outlined, but the property was closed down to await market developments,

The increasingly widespread use of airborne magnetometers has
identified several magnetic anomalies in Ontario and Quebec that have been
related to alkaline syenite-carbonatite complexes, Airborne surveys made
by Dominion Gulf Limited located the Nemegos and Lackner Lake complexes
in Ontario and the joint Ontario-Federal Government survey of the James Bay
lowlands located complexes south of Moosonee, An airborne survey made by
SOQUEM north of Chicoutimi located the St-Honoré complex in that area of
Quebec and other complexes have been identified elsewhere by this procedure,

Geological ground surveys have confirmed the presence of pyrochlore
mineralization at all of the above complexes, The Nemegos property of the
Multi-Minerals Corporation and the James Bay lowlands north complex
(South Bluff Creek), property of Consolidated Morrison Explorations Limited
have outlined reserves large enough to become economic under suitable
market conditions,

The continued uranium search also led to the discovery of radio-
active placer deposits in the Golden area of southern British Columbia and
possible pyrochlore-bearing carbonatites at Manson Creek, Ice River, and
Blue River in the same province, None of these proved to have sufficient
reserves to become economic to mine at the present time,

In October 1966, Chemalloy Minerals Limited requested the firm of
A,C,A, Howe International Limited to determine the tantalum potential of the
Montgary pegmatite sill, Bernic Lake, Manitoba, As a result of this study
and the arrangement of financing the property was readied and went into pro-
duction in January 1969 at 500 tpd. (160 tons of TazOg per year) to become
Canada's only tantalum producing mine,
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CHAPTER II

RESERVES, PRODUCTION AND USES

This chapter presents a summary of data on domestic and world
production, uses, and consumption of niobium and tantalum over a period
of years to outline trend projections and forecasts,

PRODUCTION AND RESERVES

The principal commercial mineral of niobium and tantalum was formerly
columbite-tantalite derived from pegmatites, and more recently residual
soils and placer deposits, Both elements are byproducts of tin mining from
alluvial deposits, notably in Nigeria where concentrates containing 60 per
cent or more of the combined oxides of niobium and tantalum are recovered,
The major sources of niobium in recent years however has been pyrochlore
from the carbonatite rock complexes in Canada, Brazil, Zalre, and Norway,
(see Tables la, 1b, lc, 2).

Depending uponthe geological nature of the ore deposits, the availability
of labour, and power supplies, mining methods range fromhand labour through
large alluvial dredging operations, to mechanized open-pit, and underground
mining operations, Where low cost bulk mining methods can be used the
exploitation of very low-grade deposits containing as little as one pound of
combined tin and niobium per ton of material may be profitable, but many
small, rich deposits mined and washed by hand methods also contribute to
world production,

Canada's only producer of niobium-hearing concentrates, St. Lawrence
Columbium and Metals Corporation near Oka, Quebec, isalow-costoperation
that began production by open-pit methods, Open-pit mining continued during
the first four years of production, followed by a combination of open-pit and
underground mining, and finally complete conversion to underground methods
in 1967, The mine produced about 2, 000 tons of ore a day in 1970 which
yielded 4, 9 million pounds of nicbium pentoxide (Nb,Og) in pyrochlore concen-
trates containing a minimum of 50 per cent NbyOg and a maxium of 1 per cent
of tantalum pentoxide (TapOg), at the end of 1970. The company's proven ore
reserves to a depth of 1,000 feet were 2, 300,000 tons grading 0.488 per cent
(9.76 pounds per ton) NbZOS' Ore extensions belowl, 000 feet, partly explored
by diamond drilling, are calculated as 2, 950, 000 tons of additional reserves
grading 0. 514 per cent (10,28 pounds a ton) NbZOS- Production and cost data
for 1966-70 are shown in Table 3,

Canada's first commercial production of tantalum began in 1969 at
Bernic Lake, Manitoba, mine of the Tantalum Mining Corporation of Canada
Limited, Concentrates were first shipped in the second half of 1969 and the
company announced a price of U.S. $7 per pound of TapOg in concentrates
containing 50 per cent Ta20Os, f,0,b. the mine, for contracted deliveries
through 1970. The approximately 315, 000 pounds of tantalum pentoxide ship-
ped in 1970, the first full production year, supplied about 47 per cent of
United States imports of tantalum and became the principal United States

supplier followed by Zaire (18 per cent) and Brazil (18 per cent),
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TABLE 2

Principal Niobium Reserves by Country

Country

Niobium
Content
(million pounds)

Type of Occurrence

Brazil

Canada

Nigeria

Uganda

Tanzania

United States

Kenya
Norway

e
Zaire

Othe r1

9,000

2,000

650

550

350

320

250

50

50

100

Pyrochlore in weathered alkalic
rocks and carbonatite, major,
Columbite inpegmatites and placers,
minor,

Pyrochlore in alkalic rocks and
carbonatite, major, Other occur-
rences, minor,

Tin mining byproducts, placer and
€luvial, major, Pegmatites, minor,

Pyrochlore-bearing carbonatites,
major, Columbite pegmatites,
minor,

Pyrochlore-bearing carbonatites,
eluvial and bedrock, major.

Pyrochlore carbonatite, large, low
grade, Placer, minor., Niobium in
bauxite, titaniumdeposits, aluminum
plant wastes; U, S, reserves are
classified as a potential resource
only,

Pyrochlore inweathered carbonatite,
eluvial,

Pyrochlore-bearing carbonatite
dykes,

Pyrochlore in carbonatite (open-pit
mining); major. Columbite in
pegmatites and tin mining byproduct
major,

Placer and eluvial, largely by-
product, carbonatite and pegmatite,

Source: United States Bureau of Mines Bulletin 650, Columbium,

1
Rwanda and other African countries, Malaysia, Thailand, Uganda,
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Tantalum Mining Corporation's operating costs before interest pay-
ments and outside exploration charges in 1970 averaged $9.66 per ton of ore
milled or $3,47 per pound of tantalum pentoxide produced. Tonnage mined
and milled during the year was 152,478 or 560 tons a working day, which was
beneficiated to 312 tons of concentrate containing 51,55 per cent or
321,672 pounds of TapO;. Orereservesatthe endof 1970 werel, 643, 742 tons
grading 0,23 per cent Ta;0g, of which an estimated 467, 839 tons would remain
in pillars, Production in 1971 was expected to be about 430, 000 pounds of
tantalum pentoxide, The company increased its price of tantalum pentoxide
from $7.00 to $8,00 per pound in 1971,

The following descriptions of two Canadian pyrochlore deposits are
included to indicate the grade and relative size of ore occurrences that
currently (1970-71) warrant the undertaking of the extensive and costly pre-
production programs required prior to completion of feasibility studies of the
scale and economics of production proposals,

QOuebec Mining Exploration Company (SOQUEM) has entered into an
agreement with the Copperfields Mining Corporation Limited for joint explora-
tionand development of the St-Honoré pyrochlore-bearing property of SOOUEM
about 8 miles north of Chicoutimi, Quebec, Estimates based on diamond
drilling of the occurrence suggest a deposit of pyrochlore-bearing carbonatite
in the order of 60, 000, 000 tons with an average grade of 0, 65 per centniobium
pentoxide, The participating companies were reported (1971) to be arranging
for sale of concentrates and tentatively planning for production on a basis
related to the volume of sales that could be confidently expected,

Imperial Oil Enterprises Limited, Consolidated Morrison Exploration
Limited, and associated companies control a large pyrochlore property in the
James Bay lowlands area 31 miles south of Moosonee, Ontario, Itwas reported
that drilling indicated about 80, 000 tons of ore per vertical foot averaging
0.52 per cent niobium pentoxide (Nb205). Production decisions were under
study in 1971,

WORLD PRODUCTION

Non-communist world production of niobium and tantalum concentrates
is shown in Tables la, 1b, and l¢, for 1962-70. Production in 1970 was about
16,000 tons of concentrates of columbite, tantalite, andpyrochlore., Production
in 1969 was approximately 14,250 tons,

Brazil

Brazilhas maintained its position as the leading producer of pyrochlore
concentrates since 1966, Leonardus, 1956, The world's largest producer of
niobium is Companhia Brasileira de Metalurgia e Mineracao (CBMM) from
its mine near Araxa, Brazil, The ore occurs as a large high-grade deposit
(3-4 per cent NbpOg) of pyrochlore. The company's production of pyrochlore
concentrate increased from 1,4 million pounds (NbzOg content) in 1965 to
11, 3 million pounds in 1969, Plant capacity was increased in 1969-70 and
productionin 1970 was 17 million pounds of contained NbpO5, CBMM is jointly
owned by Brazilian interests (50,5 per cent), Molybdenum Corporation of
America (33 per cent) and Pato Consolidated Gold Dredging Limited, Molybdenum
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Corporation announced the development of a new process for making high
purity niobium oxide; a small plant was constructed in Brazil for operationin 1971,

Nigeria was the world's leading producer of niobium from 1933, when
production started, to 1965, In contrast to the recent producers of niobium
from pyrochlore, its niobium and tantalum concentrates are a byproduct of
tin mining where the niobium occurs in the mineral columbite,

Other Sources

Niobium and tantalum are also recovered from slags produced in the
smelting of cassiterite (SnO2) concentrate for the recovery of tin, Separation
methods leave some columbite and tantalite in cassiterite concentrates; in the
subsequent smelting of the tin concentrate a high proportion of the niobium
and tantalum remains in the smelter slag, The combined pentoxide content
of the slags ranges from about 4 to 20 per cent and these slags are sold to
companies specializing in the extraction and refining of niobium and tantalum,
A substantial contribution to the overall supply of these metals and their products
comes from the slags derived from the smelting of tin concentrates from:
Zai're, Malaysia, Nigeria, Portugal, Singapore, Thailand and Brazil,

NIOBIUM

Consumption

The major part of Canada's production of pyrochlore concentrates is
exported to the United States, Britain, and Europe, The principal competitor
for foreign markets is Brazil, Canada'slimited consumption of ferrocolumbium
is shown in Table 4 from 1966 to 1970 are listed with imports of alloys and
niobium production,

The United States is the largest consumer of niobium but produces
only very small amounts of niobjum mineral concentrates, and depends on
imported niobium raw materials (see Table 5). It is the leading producer of
ferrocolumbium and niobium oxide from duty-free imports of concentrate and
tin slags, United States consumption of niobium in the form of high purity
metal was 179,446 pounds in 1969 compared with the annual average consump-
tion of 105,000 pounds over the period of 1965 to 1969,

Consumption of niobium in ferroalloys was 3.3 million pounds in 1969
compared with the annual average of 2,9 million pounds during 1965 to 1969,
The consumption of ferrocolumbium (Fe, Nb) during 1969, by major use category
was: alloy steel other than stainless steel and heat-resistant alloys, 36 per
cent; superalloys, 24 per cent; carbon steels, 21 per cent; and stainless and
heat-resistant steels, 16 per cent,

Pyrochlore concentrates from Brazil and Canada amounted to 48 per
cent of non-communist world production of niobium in 1965 and increased to
85 per cent of the estimated 31 million pounds produced in 1970,
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United States Imports, for Consumption,
Concentrates by Countries, 1966-69 (thousands

- 14 -

TABLE 5

of Niobium-Mineral
of pounds, gross weight)

Country 1966 1967 1968 1969
Angola - - 33 22
Argentina - 11 2 -
Australia - - - -
Belgium-Luxembourg! 12 33 - 41
Brazil 4,995 3,536 2,163 2,462
Burundi-Rwanda - 15 8 48
Canada 1,524 891 295 920
Finland 2 - - -
Gabon - - 7 -
Germany, West - 80 - -
Ivory Coast 15 - - -
Kenya 7 - 6 -
Malagasy Republic - 7 - -
Malaysia 74 202 133 59
Mozambique - 11 18 4
Netherlands! - - 13 69
Nigeria 2,421 2,519 737 423
Peru 14 - - -
Portugal 28 18 16 -
Rhodesia - 8 3 -
South Africa, Rep, of 11 - - -
Spain 10 - 9 20
Switzerlandl 22 - - -
Uganda 15 4 7 3
United Kingdom - 18 - -
Western Africa, n.e.c. - 11 - -
Zaire 128 66 207 90
Total 9,278 7,431 3,657 4,161
Source: United States Bureau of Mines, Minerals Yearbook,

1Cou.n’(:ry of transshipment,

- Nil,
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The two countries supplied a total of 104 million pounds of pyrochlore concen-
trates, 70 per cent from Brazil, and 30 per cent from Canada, inthesixyears
1965 to 1970, United States imports of niobium-mineral concentrates in 1965
to 1969 were 29,4 million pounds of which Brazil supplied 47 per cent and
Canada 19 per cent, Details of the United States niobium imports are shown
in Table 5,

Demand

Consumption of niobium in significant amounts occurs principally in
countries that have developed an advanced metallurgical industry. Incomplete
consumption data and allowance for contingencies result in demand projections
with a very wide range between high and low forecast figures (Griffith and
Sheridan, 1970), The forecast range of demand for niobium in the year 2000
in the United States is between 15, 8 and 22, 5 million pounds, The median of
the range is 19,15 million pounds, corresponding to an annual growth rate
from 1968 consumption of 4, 85 per cent compounded,

The demand in the rest of the world, under contingency assumptions,
may reach 38,4 million pounds or could be as low as 13,3 million pounds in
the year 2000, equal to an annual growth rate from 1968 of about 7 per cent
to 3.5 per cent,

Prices

Columbite concentrates containing significant amounts of tantalum
are sold on the basis of 65 per cent combined pentoxides (NbpOg plus TayOg).
Published price quotations generally state a specific oxide ratio (Nb,Os5 to
Ta.205) of 10 to 1l or 8 to 1. Thus in August 1971 the price of columbite con-
centrate, ratio 10 to 1 c,i,f, United States ports, was 85 to 90 cents per
pound of combined oxides.

Pyrochlore containing a minimum of 50 per cent Nb, O, and not more
than 1 per cent Ta,Og, f, o.b, Canadian producers' plant, contract sales only,
was priced $1.15 to $1.20 a pound contained Nb,O5, in August 1971, Brazilian
pyrochlore at the time was priced at $1, 15 a pound contained Nb,Og, f,o,b,
shipping point,

Ferrocolumbium is marketed in low-alloy standard grades and high
purity grades that contain from 50 per cent to more than 70 per cent niobium,
Prices are based on the niobium content and in ton lots, f, o, b, shipping point
ranged in August 1971 from $2,45 to $2, 65 a pound of contained niobium in the
standard grades and from $4.12 to $6.81 a pound of niobium in the high-purity
grades,

Niobium metal is available in many grades and forms ranging from
95 per cent to over 99 per cent pure, It is marketed in ingots, billets, bars,
plate, sheet, foil, wire, powder, tubing, and in fabricated shapes. Good
quality niobium metal powder, reactor grade 99,5to 99, 8 per cent Nb currently
(August 1971) sells for $12 to $23 a pound, and metallurgical powder for $11
to $24 a pound, Ingot ranged from $16 to $28 a pound in reactor grade and
metallurgical grade,
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TANTALUM

Consumption

Canada imports minor amounts of tantalum metal, alloys, and alloy
powder, from the United States, Production and export of tantalum concen-
trates began late in 1969 (see Table 6),

The United States is the largest user of tantalum and domestic pro-
duction has been negligible in comparison with consumption, The United States
depends on imported tantalum but is the leading producer and a new exporter
of primary tantalum products (powder, sponge, and carbides). Tantalum
metal consumption in the United States in 1968 was 423,063 pounds (see
Table 5). About 60 to 65 per cent of that consumption was in electronic appli-
cations, 25 to 30 per cent in the chemical industry, and 5 to 10 per cent as
carbides,

Consumption of ferrotantalum-niobium (FeTa-Cb) was about 1 per
cent of total-FeCb consumption, The uses of FeTa-Cb in 1968 were in the
production of stainless and heat-resistant steel (53 per cent), and other alloys
steels (9 per cent), miscellaneous and unspecified uses (38 per cent).

Demand

Based on assumptions for various end uses, tantalum requirements
of the United States are expected to increase substantially during the next
three decades, reaching a forecast range of 3,4 to 5,1 million pounds by the
year 2000, compared with a demand for 1,04 million pounds in 1968, This
represents average annual growth rates of 3,75 and 5,1 per cent during 1968-
2000, A straight line projection of U.S. demand based on the past 5 years
shows an annual demand of 5,45 million pounds by 2000, while a projection
basedonthe past20 years shows anannual demand of 3, 0 million pounds by 2000.

It is expected that the forecast range of requirements for tantalum
in the rest of the world will be from 3 to 5 million pounds by 2000. Although
presently known (annual) consumption in all other countries is only about
750, 000 pounds, requirements, particularly those of the highly industrialized
countries such as Japan and those of Europe, should increase at rates slightly
higher than the forecast growth in the United States, The rest of the free
world is estimated to have consumed 250, 000 pounds of tantalum in 1968, with
the USSR accounting for most of the remaining 500, 000 pounds (Griffith and
Sheridan, 1970).

Prices

Tantalite concentrate prices are based on the tantalum pentoxide
content. Quotations are published irregularly and usually on a basis of 60 per
cent contained tantalum pentoxide, InAugust1971 published prices for tantalum
ore containing about 60 per cent combined niobium and tantalum pentoxide, c.i.f,
United States ports, were $6.75 to $7,50 per pound of Ta;Og. Canadian
tantalite concentrate containing a minimum of 50 per cent Ta,O. and a maxi-
mum of 1 per cent Nb,O. was priced at $8. 00 per pound of contained tantalum
pentoxide at the producers' plant site,
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Tantalum metal prices vary with the grade of the metal and the form
in which the metal is produced. Published prices in August 1971, per pound
of metal f, 0, b, shipping point, depending on size of lot, ranged from $28.50
to $38.50 for tantalum metal powder, $36 to $60 for sheet, and$36 to $50 for rod,

TABLE 6

United States Imports, for Consumption, of Tantalum-Mineral
Concentrates by Countries, 1966-69 (thousands of pounds, gross weight)

Country 1966 1967 1968 1969
Argentina 10 3 7 -
Australia 29 58 71 75
Belgium-Luxembourg! 27 - 60 15 30
Brazil 287 356 342 253
Burundi-Rwanda 20 45 62 31
Canada - - - 220
Central African Republic - 5 - -
Cyprus - - 1 -
French Guiana 1 - - -
Germany, West 109 - 22 -
Kenya 27 21 5 -
Malagasy Republic 1 15 - -
Malaysia 36 33 15 25
Mozambique 175 241 306 77
Netherlands! 166 42 41 -
Nigeria 40 135 20 8
Portugal 67 99 24 -
Rhodesia 16 41 17 -
South Africa, Rep. of 8 18 14 19
Spain 13 11 14 27
Tanzania - - - 9
Thailand 89 138 - 22
Uganda 7 24 12 -
Uruguay 2 - - -
Western Africa, n.,e,c, - 17 - -
Angola 20 - - -
Zaire 993 313 242 179
Total 2,143 1,675 1,230 975

Source: United States Bureau of Mines, Minerals Yearbooks,

1Cou.ntry of transshipment.
- Nil,
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Stockpiling

The United States government has stockpiles of niobium in the form
of niobium concentrates, niobium oxide, ferrocolumbium, nicbium metal, and
niobium carbide, Stockpile objectives for niobium are: ferrocolumbium,
930, 000 pounds; niobium metal, 45,000 pounds; and niobium carbide powder,
20,000 pounds, The excess atthe end of June 1971, was an additional 7,7 million
pounds of contained niobium in concentrates, 363, 305 pounds of ferrocolumbium,
and 85, 826 pounds of niobium oxide powder,

The stockpile objectives for tantalum are; tantalum carbide powder,
26,750 pounds; tantalum metal, 300,000 pounds; tantalum mineral concen-
trates, 2.9 million pounds. The excess in the tantalum stockpile at the end
of June 1971 was approximately 965,000 pounds in concentrates,
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CHAPTER III

GEOLOGY, MINERALOGY AND GEOCHEMISTRY

TYPES OF DEPOSITS

Eluvia

Eluvia or soils produced in situ from deeply weathered bedrock are
widespread in the tropical areas of the world whereas the soils of the temperate
zones are often unaltered and because of mass transport may have no genetic
relationship to the subjacent bedrock, Tropical eluvial deposits include
bauxites and laterites that form cappings overlying columbite-tantalite or
pyrochlore-bearing crystalline rocks, Tropical weathering processes dis-
saggregate the host rock and may alter it to a depth of 300 feet, although the
thickness of the eluvia does not often exceed 100 feet, Maximum concentra-
tions of niobium and tantalum minerals are usually found in the top 30 feet in
the form of columbite, pyrochlore, or secondary titanium minerals bearing
niobium and tantalum with apatite and magnetite, The first two might be
classed as resistates the last as recrystallized species.,

The surface part of the eluvial capping may not resemble the source
rock that lies beneath except for the resistant accessory minerals that are
freed and left behind, In most cases there is a gradation downwards through
more recognizable, less altered material to consolidated rock at depth., This
succession may be locally modified by chemical enrichment or by the effect
of local surface drainage patterns.

Nb-Ta deposits may be produced by the deep tropical weathering of
biotite-albite- or biotite-albite-riebeckite granites, granite pegmatites,
alkaline syenites and syenite pegmatites, and alkaline syenite-carbonatite
complexes., The process dissolves the silicates leaving such resistant
accessories as cassiterite, columbite, and pyrochlore, Bauxites derived
from alkaline syenites may contain near-economic deposits of niobium and
tantalum held in the lattices of resistant titanium minerals,

The physical properties of eluvia assist in the search for niobium
and tantalum deposits due to the association between these elements and
thorium and concentrations of magnetite. The first association makes it
possible to search for these deposits using either airborne or ground radio-
metric surveys, while the association between magnetite and the niobium-
tantalum minerals make magnetometer surveys another valuable procedure
for the identification of these deposits, Prospecting using test pits combined
with panning the samples utilizes the high specific gravity of these minerals
as indicators of potential orebodies.

Examples of eluvial deposits can be seen in the bauxites of Arkansas
that overlie alkaline syenites, Regoliths overlying carbonatites are mined or
are potential mines at Araxa, Brazil and Tororo, Uganda and regoliths over-
lying granite pegmatites are sources of niobium in West Australia,
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Placers

Until 1961 the main source of niobium and tantalum was columbite
concentrates recovered as byproducts from the tin placers in Malaysia,
Burma, Thailand, and the Jos Plateau of Nigeria, There is still sufficient
production (1971) from this source as mineral concentrates and from the tin
smelter slags, to cause stiff competition to pyrochlore producers from the
alkaline syenite complexes in Canada and the eluvia of Brazil,

The placers form in areas where the combination of suitable source
rocks, the weathering process, and water transportation are optimal, Such
rocks as albite-biotite-columbite~ and albite-riebeckite-pyrochlore granite,
and/or granite and syenite pegmatites are the primary source of the ore min-
erals, The combination of chemical and mechanical weathering processes
required to produce sands and gravels containing columbite and pyrochlore
are more typical of tropical areas and are much less common in temperate
climates like that of the Cordillera of western Canada, although the flow of
water and gradient changes necessary to concentrate the ore minerals into
economically interesting pay streaks are more common inthelatter, Modern
unconsolidated placers of tin and niobium minerals suggest that fossil placers
in sandstones and conglomerates will be found and exploited,

The mineralogy of niobium-bearing placers is diverse and such min-
erals asilmenite, rutile, zircon, pyrochlore, cassiterite, columbite-tantalite,
samarskite, euxenite, and monazite have been described, Ilmenite, rutile,
zircon, and pyrochlore placers are related to nepheline syenites and alkaline
granites, whereas cassiterite, columbite-tantalite, samarskite, euxenite,
and monazite are derived from granites and granite pegmatites.

Placer development requires stream gradients steep enough to move
the products of weathering and gradient variations that will serve as 'riffles!
to separate the 'lights' from the 'heavies'. These conditions are found in
streams and in coastal currents along shorelines. Hence, genesis of placer
deposits is dependent on the presence of niobium and tantalum minerals in
the source rock, a combination of physical and chemical weathering conditions,
and sufficient topographic relief to contribute to the transportation and bene-
ficiation of the ore minerals,

Placer deposits have traditionally been discovered by the combina-
tion of test pitting and panning, one of the oldest and most reliable tests for
these deposits, More recently the discovery of the association between
niobium, uranium and thorium has made it possible to search using radio-
activity measurements, and the common occurrence of magnetite in placers
suggests that anomalous magnetic effects over gravels should be checked for
the presence of niobium-tantalum values,

Cassiterite~-columbite placers have been most productive in Nigeria
and east Asia; samarskite placers have been reportedinAltai, USSR; ilmenite
placers in the Ukraine; euxenite placers in Bear Valley, Idaho and Bugaboo,
B,C,; zircon placers in Sukulu, Uganda, and ilmenite-rutile placers in the
Urals, USSR,
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Carbonatites

Carbonatites, with or without alkaline syenites, typically occur in
Precambrian continental shields, There has beenalengthy controversy related
to their genesis. The extreme points of view hold that they are products of
the intrusion and differentiation of a primary carbonatite magma, or that they
are remobilized sedimentary limestones, The current concensus favours the
first point of view, Carbonatites have been known for several hundred years
and in this time they have been the source of several commodities. Lime has
been mined at Alno since the 16th century and magnetite in the period between
*1754 and 1879. Hematite has been mined in the Fen District, Norway, Bergston
and Svinndal, 1960, since 1652 and the first pyrochlore mine commenced opera-
tion there in 1953, Pyrochlore has been mined from carbonatite at Kaiserstuhl
1935-36 and 1949-52 and on the Kola Peninsula, USSR 1941-45, Iron ores
have been prospected at Gunnison, Colo,, 1883; Iron Mountain, Colo,, 1873
and have been mined at Impanema, Brazil since the 16th century. More
recently carbonatite complexes have been a source of lime for the cement
industry and apatite for fertilizer, Since technological developments in the
ferrous metallurgy and electronics industries have enlarged the market for
niobium and tantalum, it has become profitable to mine pyrochlore from the
Oka complex in Canada and, more recently, the Araxa complex in Brazil,

Alkaline syenite-carbonatite complexes commonly occur in stable
crustal areas, like the Canadian Precambrian Shield south of Hudson Bay.
They have a spatial relationship to fault lineaments like the Kapuskasing-
Moosonee high, the St, Lawrence River fault system or the marginal fault of
the East African rift system, In East Africa several complexes also relate
to alkaline volcanism with such obvious features as cones, pyroclastics and
lava flows, Elsewhere, the relationship is less obvious; at Oka for example
the volcanic features are restricted to some breccia-filled pipes and the annular
structure, Elsewhere the connection is even less well supported by the field
evidence, The complexes are generally less than five miles in diameter,
circular to elliptical in plan section and consist of a central plug of breccia,
carbonatite or syenite surrounded by annular rings of alternating rock types
that dip inward as ring dykes or outward as cone sheets, Superimposed on
these structures are dykes and veins of carbonatite, lamprophyre or breccia
and faults or shear zones. The structural characteristics vary greatly in
detail from one occurrence to the next,

The rock succession from core to periphery varies from complex to
complex, Some complexes have cores or plugs of carbonatite whereas others
are one of the alkaline syenites, These are followed by one or more concen-
tric rings of syenitic contact rocks or breccia, carbonatite breccia, pyroxenitic
fenites, with or without magnetite, garnet, wollastonite, alkalic fenitized
gneiss and gneiss,

The genesis of the complexes has been attributed to the intrusion of
a primary carbonatite magma, or a magma contaminated by the incorporation
of lime and carbon dioxide from sedimentary limestones. A third alternative
suggests the carbonatite solutions were instrumental in creating carbonatite
dykes and stocks,

The mineralogy of these complexes is involved, commonly including
a large number of rare mineral species; complex oxides of niobium, the rare-
earths, uranium, thorium, and titanium have been reported, Of these
pyrochlore is the Nb-bearing species of current economic interest but niobium
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perovskite, betafite, and niocalite are commonly associated with Nb-bearing
silicates, oxides, and sulphides. Other silicates include aegirine, amphibole,
pyroxene, mica, and chlorite. Apatite, fluorite, magnetite, and fluo~-carbonates
are commonly present along with the sulphides pyrite and pyrrhotite,

Pyrochlore exhibits certain lithological affinities and characteristic-
ally reaches peak abundance in sovites (calcite carbonatite), although it has
been reported in most rock types ofthealkaline-syenite-carbonatite complexes
and even rarely reported in fenites, It occurs as fine-grained irregular dis-
seminations in sovite, rauhaugite {(dolomitic carbonatite), ankerite, and car-
bonatites and some limited parts of sovite may reach ore grade.

The orebodies vary in size, shape, and distribution, They may be
restricted to one lithological unit, transgress more than one unit, or be con-
trolled by structural features, For example concentrations may be related to
geological features, central plugs, or ring dykes, and ore shoots may vary
from regular to irregularly shaped bodies,

The association of thorium with these deposits has made it practical
to prospect using scintillometer surveys, The St-André and St-Honoré bodies

were first detected by this procedure, whereas the discovery of the Oka
deposits was made using a portable scintillometer, A number of the complexes
are sufficiently enriched in magnetite that magnetometer surveys are a useful
means for the discovery of new complexes or the delineation or rock units
within the body. Gravimetric surveys have proven a useful aid to the dis-
covery of complexes as well as the delineation of general shape. The ring
structure can be identified from aerial photographs and this procedure provides
a means to detect these bodies,

Syenite and Syenite Pegmatite

Niobium minerals have been reported in nepheline syenites and their
pegmatites but they have not been found in commercial quantities. The nio-
bium mineral loparite has been reported in the urtites, lujarvite and juvites
of the Lovozero massif in the USSR, Pyrochlorehas beenreported innepheline
syenites in the Vishnevye Mountains, USSR and in the Bancroftarea of Ontario.
The minerals occur as disseminations in stocks and dykes of nepheline syenites
and nepheline syenite pegmatites bearing niobium minerals, Occurrences of
the last type have been reported from the Kola Peninsula, USSR,

The deposits have been interpreted as differentiation products of
nepheline syenite magma or the metasomatic replacement of limestone beds,
remobilized and later intruded. It is not known whether or not these occur-
rences have physical properties that lend themselves to detection by geophysical
surveys, Other examples of occurrences in nepheline syenite and pegmatite
have been reported from the Ilmensky Mountains and the Kola Penninsula of
the USSR,

Granite and Granite Pegmatite

Until mining of the alkaline syenite-carbonatite complex at Oka,
Quebec started in 1961, the main sources of niobium and tantalum were mines
and pits in columbite-tantalite pegmatites, their eluvial cappings, and the
placers derived from them, Niobium-rich alkaline granites have been known
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for many years but production from this source has been limited to tropical
areas where exogenic cappings and placers beneficiate the source deposit to
an economic level, These exogenic deposits and pegmatites continue to be a
major source of tantalum,

Accessory columbite-tantalite, xenotime, helvite, and fergusonite
are commonly found in alkaline granites with biotite and albite; pyrochlore
occurs less commonly in biotite and/or riebeckite albite granites, and rarely
pyrochlore and columbite have been identified in other alkaline granites,
Columbite~tantalite, commonly associated with one or more of spodumene,
lepidolite, beryl, cassiterite, and pollucite appears in certain complex peg-
matites, Wodginite, a tin-bearing variety of tantalite, forms a commercial
deposit at the Bernic Lake, Manitoba mine and occurs in other pegmatites in
West Australia, Fergusonite, samarskite, eschynite, and pyrochlore have
been reported in mineral occurrences from pegmatites, granite porphyries,
and aplites in several areas of Canada,

Thesedepositsand occurrences are related tothe internal and external
structures and lithological units of areas of acid and alkaline crystalline rocks,
The contacts of such stocks and batholiths, related fracture systems occupied
by vein and pegmatitic materials, contact breccia zones, and metamorphic
aureoles are some of the structures to search, Pegmatites shouldbe specially
studied taking into consideration the effects of textural and structural varia-
tions, variations in size, shape, grain size and the complexity of the internal
zonation due to differentiation or replacement processes. Zoned granitic
pegmatites at Wogina, West Australia, and Bikita, Rhodesiahave provenhighly
productive sources of tantalum,

The lithological successionin batholiths is important because columbite
and pyrochlore crystallize as independent mineral species only in the alkaline
differentiates of granite magmas. Such rock facies as biotite-albite or
biotite-riebeckite albite granites, granite pegmatites, albitic aplites, as well
as albitized or greisenized zones are prime prospecting areas, Granite peg-
matites, particularly the internally zoned bodies, are characterized by a
symmetrical to asymmetrical succession of lithological zonesg, These are
products of normal differentiation, interrupted differentiation, and replace-
ment processes and such zones have been named the contact zone, wall zone,
one or more intermediate zones, and the core zone, These are distinguished
mineralogically and texturally by criteria including grain size variations and
secondary alteration effects.

The primary genesis of these sources of niobium and tantalum have
been ascribed to the final stages of differentiation of deep seated granite magmas
which may have been derived from deeply buried sedimentary rocks or may
have had a primary origin from the base of the crust., The products of mag-
matic differentiation have been locally enriched in niobium and tantalum by
such processes as albitization or greisenization, Placer deposits derived
from such concentrations have been reported from the temperate zones but
are most abundant in tropical areas where the lack of recent glaciation and
intense weathering processes have produced eluvial and alluvial deposits that
are a continuing major souce of the elements, The alkaline and acid intrusive
rocks commonly become economic only as a result of such secondary enrichment,

The physical properties of the alkaline granites and pegmatites have
not been widely exploited by the use of geophysical prospecting techniques.
The low content of ferromagnetic minerals makes it relatively difficult to
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separate these rocks from sedimentary rocks or gneisses having similar
properties, The high content of alkalis and radioactive mineral constituents
could be exploited however to discover new areas of these rocks which are
potential sources of niobium andtantalum, The low specific gravity of these
rocks may be utilized increasingly in gravimetric studies to delineate potential
buried stocks or pay zones within stocks or batholiths, Searches of aerial
photographs for white outcrops, linear dyke-shaped outcrop forms, and
resistant ridges near stocks or batholiths might facilitate the discovery of
related tantalite-bearing pegmatites,

Because of theassociation of tantalite-bearing pegmatites and alkaline
granites, the distribution of the latter may have an economic significance,
Examples of niobium-tantalum bearing granites are notabundant butare widely
distributed, Biotite granites with accessory columbite outcroponJos Plateau,
Nigeria; euxenite-bearing granites outcrop near Golden, B,C,, euxenite-
fergusonite bearing granites outcrop in the Idaho batholith, U,S.A,, and
Longonyukan, Urals, Korovikhinski, Altai, Kazakhstan, Erzin in the USSR,
Simple pegmatites bearing columbite outcrop near the Preissac-Lacorne
batholith in Quebec; samarskite, euxenite, eschynite occur in many other
Canadian pegmatites; complexly zoned and altered pegmatites with lithium
minerals and tantalite and microlite outcrop at Harding, New Mexico, Bernic
Lake, Manitoba, Yellowknife-Beaulieu River, District of Mackenzie, and
Bikita, Rhodesia,

MINERALOGY

Major Mineral Species

Betafite

Composition: 8(Na, Ca, U), (Nb, Ti, Ta)2 (O, ¢(F) cubic, com-
monly metamict, A uranium-titanium-bearing pyrochlore; as redefined by
Hogarth (1961) contains 15 per cent of more U, Part of the pyrochlore-
betafite series Nb20O5 = 10-50 per cent; TapOg up to 20 per cent, Minerals
of the series are found typically with euxenite, fergusonite, allanite, metamict
zircon, or beryl in granite pegmatites and in detrital deposits, and less com-
monly in alkalic rocks and carbonatites,

Physical properties; Occurs as masses, grains, and octahedral
crystals. Fracture is conchoidal, Brittle. Hardness 4 to 5 1/2, Specific
gravity 3.7 to 5, with low values probably due to alteration, Commonly
metamict,

Optical properties: Colour yellow, brown, greenish brown, reddish
brown, black, Lustre waxy to vitreous to submetallic., Transmits light in
thin fragments, Colour in thin sections: colourless, brown, reddish brown.
Isotropic, High relief,
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Varieties: Blomstrandite, ellsworthite, mendeleyeviteare synonyms,
Ellsworthite is allied to hatchettolite which is an uranian-tantalian-titanian
variety of pyrochlore, Rare-earth betafite near obruchevite and yttrohatchet-
tolite in composition, Samiresite is the plumboan variety. Tantalobetafite
is the tantalian variety. Titanobetafite is the titanian variety, Zirconium
betafite is the zirconian variety,

Columbite

Composition: Niobium-rich members of the columbite-tantalite series
are called columbite. The general formula is (Fe, Nm) (Nb, Ta),O¢. Ortho-
rombic, Part of the columbite-tantalite isomorphous series, Nb greater than
Ta; includes ferro-columbite with Fe greater than Mn and mangano-columbite
with Mn greater than Fe, The NbpOg content ranges from 47.22 to 78.88 per
cent, Columbite-tantalite mineralization is abundant and widespread, The
mineral occurs as accessory minerals in granjte; in granite pegmatites, par-
ticularly those with albite or lithium minerals; and inderived detritaldeposits,

Physical properties; Columbite-tantalite occurs as grains, subhedral
crystals and orthorhombic crystals ranging from short prismatic to thin tab-
ular, May occur in groups of parallel, subparallel, or radiating crystals,
Heart-shaped contact and penetration twins occur, and may be repeated giving
pseudohexagonal trillings, Brittle, Cleavage (010)distinct, (100) less distinct,
Fracture subconchoidal to uneven, Hardness varies from 6 to 7 as the Ta205
content increases in the series, Specific gravity of members of the series
ranges from 5,12 to 8,20 increasing with tantalum content, Some varieties
are magnetic resulting from the iron content, its valency and position in the
individual crystals, Some varieties are radioactive because of U4 or Th% in
Fe? positions in the lattice or in mechanical mixtures with columbite, It
occurs widely in granites and granite pegmatites,

Optical properties: Colour black to greyish black to brownish black,
with reddish brown internal reflections (especially inthe manganian varieties),
Commonly tarnished, irridescent, Streak dark red to black. Colour in thin
section: red, reddish yellow, reddish brown, Some varieties are strongly
pleochroic; in polished section, grey-white with brownish tint, red or reddish
brown internal reflections,

Varieties: Baierine (baierite), dianite, ferro-ilmenite, greenlandite,
and hermannolite are synonyms. Magno-columbite, the magnesian analogue
of columbite occurs in pegmatite that has assimilated dolomite,

Tantalite

Composition; (Fe, Mn) (Ta, Nb),O¢ is orthorhombic, It forms part
of the columbite-tantalite isomorphous series, Ta >Nb; includes ferro~-tantalite
with Fe >Mn and manganotantalite with Mn>Fe, Ta;0Og = 86,1 per cent
(theoretical end member). Found in granitic pegmatites, especiallylate-stage
albitic pegmatites containing Li and Be.
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Varieties: Alvarolite (managanoan), harttantalerz, ildefonsite and
siderotantalite are synonyms for tantalite. Calciotantalite may be a synonym
for tantalite or a mixture of tantalite and microlite,

Eschynite - Priorite Series

Composition: (Ce, Ca, Fe, Th) (Ti, Nb),O¢ orthorhombic and
naturally metamict, It is the cerium-dominant member of the eschynite-
priorite series. Nby;Og content ranges from 15,08 to 36.68 per cent. Ta is
low or absent, It occurs in granite pegmatite and nepheline syenites,
Eschynite is found most often in nepheline syenite with zircon and samarskite,
Priorite occurs in granite pegmatites with euxenite, zircon, monazite, and
other rare-earth minerals, Both minerals have been found in placers,

Physical properties: Occurs as grains, masses, and prismatic to
tabular orthorhombic crystals, Cleavage (100), Fracture conchoidal,
Brittle, Hardness 5to 6, Specific gravity4, 95to5.19, Commonly radioactive,

Optical properties: Colour yellow, brown, black. Streak reddish
yellow to brown to almost black, Lustre resinous to waxy to submetallic,
commonly dulled by alteration, Colour in thin section light brown to reddish
brown. Isotropic (metamict),

Varieties: Lyndochite (a niobian-thorian variety of eschynite? ).
Sinicite uranian variety, Priorite the yttrian part of the eschynite-priorite
series, Blomstrandine (blomstrandite) synonym for priorite,

Euxenite - Polycrase

Composition: (Y, Ca, Ce, U, Th) (Nb, Ti, Ta),O¢ orthorhombic
naturally metamict., Part of the euxenite-polycrase series, Ti; (Nb + Ta) lie
between 2:3 and 1:1 Nb,Og = about 21-34 per cent, From granitic rocks and
pegmatites and placers derived from them. These minerals sometimes occur
in close association with columbite and monazite, Polycrase (Y, Ca, Ce, U, Th)
(Ti, Nb, Ta)O¢ partofthe series; ratios Ti: (BNb + Ta)lie between 1:1 and 3:1,

Physical properties; Occurs as grains, masses, stout prismatic and
flattened orthorhombic crystals, and parallel, subparallel and radial aggre-
gates of crystals, Twinning is common on (201), rare on (101) and (013).
Fracture subconchoidal to conchoidal, No cleavage, Hardness 5 1/2 to 6 1/2,
So weakly magnetic the property is useless for ore beneficiation, Specific
gravity 4.29 to 5,90, Generally radioactive,

Optical properties: Colour black, commonly with a greenish or
brownish tint, amber, mottled amber and black, Streak yellowish, greyish,
reddish brown, Transparent in thin splinters, Lustre, greasy to vitreous
to submetallic, Colour in thin section brown, yellowish brown, reddish brown,
Isotropic,
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Varieties: Eschwegeite; synonym for tanteuxenite. Nuolaite, a vari-
able mixture of euxenite and obruchevite, Oliveiraite an alteration product of
euxenite, Tanteuxenite a variety of euxenite with Ta substitution for Nb,
Wiikite variable mixtures of euxenite and obruchevite, Tantalopyrocrase is
a variety of polycrase in which Ta replaces Nb.

Fergusonite

Composition: (Y, Er, Ce, Fe) (Nb, Ta, Ti)O, tetragonal naturally
metamict, Part of the fergusonite-formanite series; Nb>Ta and Y>Er, Con-
tains up to 8 per cent U and Th in substitution for Y and Er, NbpOg=54.1per
cent of the theoretical end member, Fairly common accessory mineral in
granite pegmatites, particularly those rich in rare-earth elements, niobium,
tantalum, and beryllium, and in placers derived from such rocks, Formanite
(Y, Er, U, Th, Ca) (Ta, Nb, Ti)O4 is also tetragonal and naturally metamict,
Ta>Nb, Ta,0f = 66,2 per cent the theoretical end member.

Physical properties: Occurs as grains, prismatic to pyramidal
tetragonal crystals, and irregular dense masses, Cleavage distinct (001) poor
along (111), Fracture subconchoidal, Brittle, Hardness of members of the
series ranges from 5 1/2 to 6 1/2, Specific gravity of members of the series
ranges from 5,6 to 5.8, increasing with increasing Ta content, Commonly
radioactive, Magnetic susceptibility is too low for ore beneficiation,

Optical properties: Colour grey, yellow, brown, dark brown, Streak
greenish grey, yellowish brown, brown, Lustre vitreous to submetallic on
fresh surfaces, Colour in thin section, light brown to dark brown, Uniaxial,
negative, Metamict material is isotropic, Weak pleochroism,

Varieties: Adelpholite (altered mossite?), alpha-fergusonite,
(naturally occurring nonmetamict fergusonite), bragite, kochelite, sipylite
and tyrite are synonyms for fergusonite., Arrhenite an altered fergusonite,
Beta-fergusonite a naturally occurring nonmetamict monoclinic polymorph of
fergusonite, Risorite a naturally metamict titanian variety of fergusonite,
Rutherfordite an altered fergusonite,

Pyrochlore

Composition: (Na, Ca, Ce)p (Nb, Ti, Ta)z (O, OH, F)7 cubic part
of the pyrochlore-microlite series, NbZO5 = 73,05 per cent the theoretical
end member., From pyrochlore typically occurs associated with alkalic rocks
in pegmatites, nepheline syenite, various alkalic dyke rocks, carbonatites
associated with alkalic intrusives, extrusive alkalic rocks, greisen, and in
decomposition products of these rocks, Typically in albitized parts of granite
pegmatites, frequently with associated columbite or tantalite, Microlite
(Ca, Na)z (Ta, Mb, Ti), (O, OH, F)7 the cubic part of the pyrochlore-microlite
series, Ta,Og = 82,1 per cent of the theoretical end member,
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Physical properties; Occurs as grains, octahedral crystals, sub-
hedral crystals, and irregular masses, Spinel law twins, twin plane (111),
are rare, Cleavage (or parting?) octahedral, usually not distinguishable but
may be distinct in thin section, Fracture subconchoidaltounevento splintery.
Brittle, Specific gravity of members of the series ranges from 4,2 to 6.4,
increasing with the increasing Ta content. Hardness of members ofthe series
ranges from 5 to 5 1/2, Commonly radiocactive. Magnetic susceptibility is
too low for ore beneficiation,

Optical properties: Colour white, grey, pale yellow, honey yellow,
pale brown, brown, reddish brown, black, Lustre vitreous, resinous, sub-
metallic, Streak light brown, yellowish brown. Isotropic, but nonmetamict
material may have weak anomalous birefringence, Relief high, Colour in
thin section colourless, grey, pale brown, brown, reddish brown, dark
brown to opague, Zonal structure common,

Varieties: Azor-pyrrhite, columbomicrolite, fluochlore, hydrochlore,
niobpyrochlore, pyrrhite, are synonyms for pyrochlore., Chalcolamprite
(a variety or a mixture of minerals?), Endeiolite altered pyrochlore, Koppite
the cerian-ferrian variety, Marignacite altered cerian variety, Priazovite
uranian pyrochlore rich in Y, synonymous with obruchevite, Scheteligite the
titaniferous pyrochlore rich in Mn, Y, and Sh, Urnaopyrochlore, uranian
pyrochlore are near hatchettolite in composition, Yttrobetafite intermediate
between pyrochlore and obruchevite, Yttrohatchettolite a yttrium-uranium
bearing pyrochlore with Nb and Ta innearly equal amounts, Bismuthomicrolite
the bismuthian variety of microlite (BiZO3 = 3,25 per cent), Djalmiteuranoan
microlite or tantalian betafite, Haddamite, metasimpsonite, neotantalite and
uranmicrolite are synonyms of microlite,

Niocalite

Composition: Niobium calcium silicate, CaO 46, 8; Na0 0,7; NbzO5
16, 8; rare-earths and Al,045 2.0; Si0, 26,8; Hp0 0.2 and F 1,7 per cent.

Physical properties: Occurs as grains and elongate orthorhombic
crystals thatare four-sided in sectionparallel to the c-axis, Specific gravity 3. 3.
Hardness 5 to 6.

Optical properties: Colour yellow, Lustre vitreous, Streak colour-
less, Colourless in thin section, Relief moderate, Under crossed nicols
the mineral shows very complex twinning, Sections parallel or almost parallel
to the long axis give lemon-yellow, grey, and blue-grey interference colours,
and sections perpendicular to the long axis give red and blue colours,

Related species: W'c;hlerite, hiortdahlite, and lavenite, Niocalite
occurs in the carbonatites of the Oka, Quebec area,
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Samarskite

Composition: The formula is probably ABO, with A = Y, Er, Ce,
La, U, Ca, Fe4«, Pb, Th; and B = Nb, Ta, Ti, Sn, W, Zr ?, The NbyOg con-
tent ranges from 27,77 to 46,44 per cent and the Ta,Op content ranges from
1.81 to 27.03 per cent, Orthorhombic, Commonly altered by hydration to
yellowish or brownish material, The mineral is found in granite pegmatites
often in close association with columbite, and in derived detrital deposits,

Physical properties; Occurs as grains, masses and prismatic to tab-
ular orthorhombic crystals, Clevage (010) indistinct? . Fracture conchoidal,
Brittle, Hardness 5 to 6, Specific gravity 5.69 to 6,2, Commonly radioactive,

Optical properties: Colour velvet black, commonly with a brownish
tint; grain and crystal surfaces commonly brown to yellowish brown due to
alteration, Lustre vitreous to resinous to submetallic to splendent; commonly
dull on grain and crystal surfaces. Streak dark reddish brown to black; grey
to yellowish brown on altered material, Transparent in thin splinters. Colour
in thin section light brown to dark brown, Generally metamict and isotropic,

Varieties: Ampangabeite, énner'édite, eytlandite, nuevite, uranniobite,
uranotantal and yttroilmenite are synonyms for samarskite, Calciosamarskite
is related to obruchevite, Hydrosamarskite isanaltered samarskite, Ishikawaite
is a U- and Fe-rich variety, Khlopinite (chlopinite, hlopinite) is a titanian
variety, Nohlite is a mineral mixture in part samarskite, Plumboniobate a
plumboan variety, Rogersiteanaltered variety, Vietinghofitea ferroanvariety.

Other Niobium-Tantalum Minerals

In addition to the niobium and tantalum minerals described above
there are less common species of the ABXy, AByXy, AmB X types; a few
titanium or tin minerals containing columbium types ApX3, A%(z, and ABXa3,
and two silicates, ABX, type include schetelegite, yttrotantalite, polymignite,
ishikawaite, loranskite, stibiotantalite, stibiocolumbite, bismuthotantalite,
and simpsonite, The AB,X¢ type includes tapiolite, fersmanite, and thoreaulite,
The AmBpXp type including djalmaite, and ampangabeite, The titanium and
tin minerals that contain niobium including: ilmenite, rutile, cassiterite,
anatase, brookeite, perovskite, sphene, and fersmannite,

GEQCHEMISTRY
NIOBIUM (COLUMBIUM) Nb TANTALUM Ta
at, wt, 92, 906 180, 948
at, no, 41, 73
valence 2,3,42,5 2?,3,42,5
m. p. 2468° +£10°C 2996°C
b. p. 4927°C 5425 +100°C
S. g. 8.57 (20°C) 16,6 (20°C)

crustal abundance 20 ppm 2 ppm
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lithophile, shiny, white, soft, lithophile, grey, heavy, very hard,
ductile, bluish after exposure ductile, very strong, chemically
to air at room temperature, starts inert below 150°C except in fluoride
to oxidize in air at 200°C or sulphur trioxide solutions

alloy additive to carbon and oxide films are highly stable and
other steels and to nonferrous valued for electronic components

metals to increase strength and
improve other properties

used in the manufacture of welding metal isused to manufacture a wide

rods for stainless steel variety of chemical and other equip-
ment where high strength, chemical
inertness, and creep resistance at
high temperatures is desirable

combined with Zr in the manufact- additive to glasses to produce high
ure of electronic superconductors index types for photographic lens
components, Hampel, 1961, 1968,

Niobium was first discovered by C, Hatchett in 1801 in an ore from
Connecticut, and called columbium (Columbia = America in early nineteenth
century usage) Weeks, 1956, In 1802 the element tantalum was identified in
a Swedish ore by A, G, Ekeberg who also named it., Wollaston, in1809 claimed
to have proven that Nb and Ta were identical and as a result the separate
identities were debated by chemists for many years. In 1844, the German
chemist H, Rose demonstrated conclusively the separate identities of the two
elements, It was not until 1950 that the International Union of Pure and Applied
Chemistry moved to accept niobium rather than columbium as the officially
accepted name for the element, Economic geologists of North America have
continued the use of the name columbium,

Berzelius in 1824 obtained an impure form of the metal tantalum but
the pure ductile form was not obtained until 1903 by W, Bolton, Impure
niobium was first obtained by C. W, Blomstrand in 1866 and in purer forms
later by Moissan and Goldschmidt using other procedures,

Niobium occurs most abundantly in the minerals columbite-tantalite,
pyrochlore, and euxenite, The main source of tantalum is the mineral columbite-
tantalite, The separation of the two elements, which have strong chemical
affinities, is technically difficult, There is a large literature describing
research into the technical uses of the two elements and a variety of newappli-
cations have been found that add substantially to the size of the market for
niobium and tantalum, Many of the geochemical data for the elements have
been determined but further work will be necessary before the geochemistry
is fully understood, The information given is a summary based on original
research reported by Rankama and Sahama (1949); Goldschmidt (1954);
Kuzmenko (1959); and Parker and Fleischer (1968),

Niobium and tantalum have been detected inthe igneous, metamorphic
and sedimentary rocks of the earth's crust, in sea water, meteorites, and
the atmosphere of the sun, The crustal abundance of niobium and tantalum is
currently estimated at 20 and 2 ppm respectively, The abundances vary in a
complex manner from rock type to rock type, The ratio of Nb:Ta of the indi-
vidual mineral species is relatively constant in one rock type but varies
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markedly between rock types, Tantalum accompanies the niobium in the same
ratio as the crustal abundance and is much less in some cases. Minerals, for
example, occurring in nepheline syenite are niobium-rich whereas those in
lithium pegmatites are tantalum-rich., Niobium is most abundant in alkalic
rocks such as nepheline syenite, syenite, alkalic mafic and ultrabasic rocks,
and sodic or alkalic granite,

Both elements occur together in nature with greatregularityand com-
monly substitute for each other in minerals because of similar ionic radii and
charge (tri- and pentavalent)., They are characteristically oxyphile, forming
a number of complex minerals or they enter isomorphously into minerals of
iron, manganese, titanium, rare-earths, uranium, thorium, =zirconium, tung-
sten, tin, bismuth and antimony. Tantalum shows a closer relationship to
zirconium, tin, uranium, the rare-earths ofthe yttrium subgroup, andlithium,
Niobium shows a closer relationship to titanium, tungsten, thorium, the rare-
earths of the cerium subgroup, and sodium,

From the viewpoint of mineralogy, ninety minerals are known in
which these elements are the main constituents. They are mainly oxides, a
few silicates, and rarely hydroxyls, fluorides, chlorides, and one borate,
Many oxide, phosphate, tungstate, and silicate minerals of other elements
which contain minor to trace amounts of niobium and tantalum in isomorphous
substitution for titanium, tungsten, tin, zirconium, and hafnium, commonly
coexist in the same minerals or in the same rocks with the elements uranium,
thorium, rare-earths, iron, magnesium, bismuth and other elements., Niobium
and tantalum substitute to a very limited extent for zirconium, tungsten and
tin in their minerals because of chemical differences,

According to the rules of Goldschmidtand Ringwood, ions with charges
greatér than three combine with oxygen, hydroxyl, fluorine, chlorine and other
anions to form chemical complexes that maintain their identity during the
magmatic differentiation and crystallization processes, The ionic potential of
niobium and tantalum is sufficiently high to form normally stable tetrahedral
and octahedral complexes, Such complexes crystallize as independent mineral
species when sufficiently abundant in the magma or if not sufficiently abundant
they are scavanged as minor or trace constituents withinthe lattices of titanium
or titanium-iron accessory minerals, Inthe second case the traces ofniobium
and tantalum may be freed by late albitization or greisenization, beneficiated
and remobilized to crystallize as independent species,

In general niobium and tantalum are most enriched in the residua of
crystallizing alkaline magma, less so for acid magmas andleastfortheultra-
basic magmas., The frequentidentification of pyrochlore infenites surrounding
alkaline intrusions indicates that niobium is enriched relative to tantalum and
deposited as an independent mineral species by the hydrothermal solutions
derived from such magmas, This feature has not been developed in the wall-
rocks of either acid or ultrabasic intrusions,

Independent mineral phases of niobium and tantalum rarely occur
in granites; for example in monazite-bearing granites containing accessory
ilmenite and rutile, the niobium and tantalum have been scavanged by biotite,
Granites containing accessory allanite, sphene, and magnetite have niobium
and tantalum concentrated in the sphene with only traces in the biotite, In
hornblende granite the two elements are concentrated in the hornblende and
apparently in each of these cases the substitutions are in titanium positions,
The two elements accumulate in the late differentiates of the granite magma
with the tantalum content increased relative to the niobium content by the
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imposition of either the albitization or the greisenization process, The
separation of the two elements and the beneficiation of tantalum relative to

niobium is also attributed to changes in the alkalinity of the magma during

differentiation,

The granite pegmatites, particularly those containing albite, lithium
and fluorine-bearing minerals, are the only magmatic product in which tantalum
far exceeds the niobium content, The granitic pegmatites and especially the
complex zoned pegmatites have high concentrations of niobium and tantalum
either as discrete mineral species or boundup inthe mica, garnet, tourmaline,
ilmenite, zirconand other minerals, Autometasomatism within suchpegmatites,
the latest possible magmatic stage, beneficiates tantalum relative to the nio-
bium content to a greater degree,

In nepheline syenites niobium is notably enriched with respect to
tantalum the ratio in some Russian occurrences beingNb:Ta =12,1, Elsewhere
the tantalum content is much less. In the miaskitic nepheline syenites
(K20 + Naz0O: Alp03 less than 1) the two elements occur in the independent
Ti and Zr minerals in the late magmatic rocks but in the post-magmatic
derivatives they form independent minerals. In theagpaiticnepheline syenites
(K20 + Nap0O: Al303 =1 or more) the two elements are scavanged by titanium
and zirconium minerals and the niobium content commonly exceeds that found
in the former type of nepheline syenite.

Alkalic-ultramafic complexes typically consist of multiple phases in
concentric distributions of such rock types as: jacupirangite, melteigite,
perovskite-titano-magnetite and nepheline bearing types, melteigite-ijolite-
urtite and others., The magmatic crystallization products are characterized
by niobium and tantalum in the titanjium-bearing iron-magnesium silicate and
oxide minerals. The alkalic pegmatites are characterized by niobium and
tantalum in the titanium and zirconium minerals and in independent mineral
phases. In carbonatites associated with such complexes, the two elements
are concentrated in a variety of independent minerals such as pyrochlore,
lueschite, dysanalyte, etc, Post-magmatic processes including the alteration
of pyroxenes tend to enrich the products of the system in niobium relative to
tantalum,

The alkaline syenite-carbonatite complexes typified by low temperature
calcite, biotite, and mixed carbonate-micaceous formations shows extreme
variability in the niobium and tantalum content, The elements in suchenviron-
ments crystallize as pyrochlore or are isomorphously bound in titanium min-
erals. The original solutions were high in carbonate and sodium with traces
of Nb-Ta but as a result of the metasomatic replacement of the wall-rocks the
sodium content is depleted and enriched in niobium, tantalum, magnesium,

and iron, The high temperature titanium minerals in the wall-rocks are

replaced and niobium and tantalum crystallize from the solution as minerals
of the pyrochlore group. In the related carbonatites niobium and tantalum are
fixed in minerals of the pyrochlore group or form complex minerals with
zirconium,

Weathering processes dissolve the niobium and tantalum to form
hydrolyzates and an appreciable amount is carried into the oceans from which
they precipitate into manganese nodules and marine clays, Niobiumisenriched
relative to tantalum both in marine clays and in the clays produced in more
arid continental environments, Hydrolyzates formed by the weathering of
niobium-rich rocks are enriched in the two elements as well,
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In sedimentary rocks niobium is enriched in the manganese nodules
of the marine environment, in sedimentary rocks and bauxites; tantalum is
enriched in marine clays and bauxites. Some of the more stable minerals of
niobium are columbite-tantalite, euxenite and less commonly pyrochlore,
accumulate in placer deposits associated with rutile, ilmenite, cassiterite,
and wolframite, The niobium-tantalum minerals accumulate in eluvia and
alluvia, fluvioglacial and marine placers, and in bauxite and kaoline resulting
from the weathering of alkaline rocks, The contents of the two elements may
be increased several times by these processes,



- 34 -

CHAPTER 1V

CLASSIFICATION OF DEPOSITS AND EXAMPLES

Classification proposals for niobium and tantalum deposits have been
presented on several occasions and they have been either bivariate or multi-
variate schemes using such variates as the source rock, genetic process,
crustal zone, or chronological relationship to stages of differentiation of the
source magma, Such parameters are not mutually exclusive and several are
subjective conclusions based upon unspecified sets of basic parameters. They
are open to differing interpretations and consequently are difficult to apply
consistently,

Among the basic parameters are doubtless included the dominant ore
mineral; the associated suite of minerals; the identities of the host rocks; the
structural environment; morphology of the deposit or occurrence; the distribu-
tion of the ore mineral and the genetic process., Some of these are subjective
having limited value for quantitative study, the remainder are objective and
can be treated in a quantitative manner providingunique criteria for a classifi-
cation scheme, The host rocks of these deposits are commonly one of: car-
bonatite; alkaline syenite; pegmatite; soil or gravel, The genetic processes
recognized include those related to magmatic differentiation; pegmatite for-
mation; pneumatolytic-hydrothermal activity; contact metasomatism; magmatic
metasomatism and exogenesis. The structural environments include ore con-
centrations in pegmatite zones; mineralogical bands; shoots, pods, or lenses
that crosscut lithological units; similar shaped bodies that occupy faults or
fracture systems; and conformable planar or tabular bodies like the pay streaks
of placers or parallel the banding in alkaline complexes,

Rowe (1958) in his report on niobium deposits in Canada proposed a
classification scheme that is analagous to the granite and alkaline syenite
columns of the Kuz'menko (1959) classification, The column for the granite
source rocks has been subdivided into deposits in granitic rocks, in granite
pegmatite, eluvial and placer deposits, The column for alkaline syenite
source rocks is subdivided into deposits in the alkaline rocks, carbonate
rocks, syenitic pegmatites, in fenites, and eluvial deposits. Canadian
deposits were not identified to illustrate all classes.

De Kun (1962) proposed a classification scheme for seven types of
niobium and tantalum deposits that combined crustal zones, implied source
rock types, and processes by which the deposits were formed, The types in
turn have been subdivided into as many as six subclasses some of whichappear
in more than one of the main types, Consequently, this classification has a
less direct relationship to the Kuz'menko (see below) and Rowe classifications,
It is not as convenient to use as one would hope to find.

Heinrich (1966) classified only those deposits that have a spatial
association with carbonatites basing his treatment on the assumption that car-
bonatites are the source rock, in effect proposing an additional parameter not
listed by the others, The basic subdivision offered is chronological related
to the stages of differentiation and intrusion of the carbonatite magma: pre-
carbonate deposits; carbonatite deposits; post-carbonatite deposits and super-
gene deposits,
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The classification of niobium and tantalum deposits published by
Kuz'menko (1959) is the most comprehensive, It treats known deposits with
the exception of the niobium-rich manganese nodules collected from some
areas of the deep sea floor, Parker and Fleischer (1968). The source rocks
which range from acid to ultramafic are displayed from left to right along the
horizontal axis of the table. The genetic processes, which range from mag-
matic to exogenic from top to bottom along the vertical axis of the table, are
displayed. It is well illustrated with examples reported from all parts of the
world (Table 6) including Canada,

The granite and alkaline syenite columns of the Kuz'menko scheme
are the most practical classification scheme for use in the Canadian context,
at least until more of the basic facts have been accumulated that would permit
the evaluation of a multi-variable scheme, When the Canadian deposits and
occurrences have been located in appropriate positions in the table (Table 7)
and the foreign examples have been removed, some significant gaps occur in
the alkaline granite and alkaline ultramafic columns, The lack of suchCanadian
deposits may be more apparent than real and future field work may identify
new deposits in Canada that will fall into these classes. At present there are
several sites attributed to granite source rocks; one placer derived from
granite stocks; magmatic deposits related to nepheline and nepheline syenites;
contact- and magmatic metasomatic deposits related to the same host rocks
and one occurrence that is related to alkaline mafic or ultramafic rocks,

CANADIAN EXAMPLES

Since the publication of Rowe's report (1958), Canada has become a
producer of both niobium and tantalum and there are now twelve properties
for which estimates of ore reserves have been published, All of these com-
bined with 244 occurrences are described in summaries in Appendices A and
B. The two producing mines and two other properties with large reserves of
ore grade material are described in greater detail., They include the Oka,
Quebec complex, the Montgary pegmatite from which wodginite is mined and
the South Bluff Creek, Ontario and St-Honoré&, Quebec complexes that are
potential producers of pyrochlore concentrates,

Oka, Quebec Complex

Location and Accessibility

The complex and mine lie on the north shore of Lake of Two Mountains,
20 miles west of Montreal inthe parishes of St-Joseph-du~Lac and L'Annoncion,
1t can be reached by all weather highway 29 and is within 13 miles of rail
transportation at St-Eustache (See Figs. la, 1b, 4).



*axoydoxid
UHMA 85U0Z PIZIIBUOQIED

(23gang ‘exQ) a3rdowy M
231110(1 Ul 83UOZ 331301G-23I[0IJEN

(epuedn ‘nimyng) a3rronsydIey
pue a1oTyd014d yim sajijeucqien
{2y ‘s40D
jouBepy) oj31douy yIim sajjeUcqIey

Ny (*ay ‘aa0p
™ joulen) suraa ajpored-xedspra g

{"ay *a2a0D 3ouden)
sajyewrdad ajoorq-a TNy

(assn
‘jiEsew IspueNtayy) o3mssorad
YIM §3JIUIGITO pue §531UIX0ILS

SYD0Y¥ DIAVAVHLTA DITVITV

(sesumily) sojxnegq

{srexn) saxsoerd aTrIni-ajjuatu(r

(epuedn
‘nqropng) sasoerd aaopyroxid ‘wodayz

(*o10D ‘IItH wouy) azoryoserid yitm
§o88¥W 3jeUOQIED INI[ND0I8 afreT

(oeqan@ ‘®y0) sej3euOqIed

PU® S)00J dIfeN[R jO jo'IUO0D

e ‘alorypoiid ‘sjrqsascisd
q3im gsuoz pazwipaydsu ‘pazinqlry

szorqo014id Yitm sdu0z pezlieUoqleD

v1olgoox4d WIim §9u0zZ PIZHIQIY

aroTyooxid
Y3 ButeA ajrated-ajjorg

ox0Ty2034d ym 83IQIV

{e[nsutus g ©I0} pPue
stean)) sI13ewdad ajtusds autreyden

(WSS ‘Sutelunop 3LAdUYSIA)
axomyd01Ad YItm 82IINSEIN

(assn
‘JIssewt 0192040 ) ajraedo] Yitm
sapanl ‘sjtaselny ‘sajzen-sirediy

FLINFAS ANIUTIHIIN ANV NI TIHdIN

{srexq)
saaoerd S[HNI-TUBWITL

(epuedn ‘nimyng)
gszaoerd ‘sxomgoordd ‘uodarz

50U0Z POZINGIV

sutea zjxenb-zedspra g

(*o1on ‘esoyy junopy) 23TTdydorise
‘a31Te3ue} -2 qUINOD YItm Sajryeudag

(o100
‘esoyg Junop ‘erxsdiN) aiorysoxid
pue aIno9qal Yilm 8a3uesd aultely

SELINVYED OI'TVIIV

(6661) OJMINEW,: ZNM

(*0g ‘ocoqedng ‘oyep]
‘Aatrep teaqg) sIooeld sjusxny

(aureay ) saaocerd sjtuswly

(¥sSn ‘reiry) sieverd upsiTweg

(et1a81N)
2J1[RIUE)~ 23IGUUNIOD *231I3I8ERD

(gssn wizam
‘ueisyyezey) sojuwerd sjrquunion

59UO0Z UISTRID)

ssuoz PezIIqLY

SUISA USBIAID

susa zixenb-iedspra g

(IMN ‘vorfnesg-sfimimoTdA  ‘uel
e dwuag ‘"W°N ‘SurpieH)
*239 ‘eqrjoadTw ‘sjirejuE)
‘sTedouita TInP] i §9313ew
-8ad paoerdes pue pauoz Axsidwos
{daqang ‘suroder-oessIaIg) 231TRIUE]
=-a31quIniod Yitm sojewdad srdwig
(veay ‘BISUNp{IA0I03]
‘gyean ‘uedng-uofuor)

(oqepl ‘yitioureq oyepr) 93t
~uosndroy ‘ajTuaxnd YIIA S33TUBIND

(eraadIN ‘nesjeiq sof)
231quIN(od yim sjtuexd ojrjoig

SALINVED

WATVINVI ANV NAIGOIN 40 SLISOddd 40 NOILVIILISSVTID

L ITdVL

ouafoxg

oryewios oW
-o3ewuen

S1Twos RO
-30eu0n

TeutiayjodpAy
->pA[03ewnay g

snjewidag

o13ewlen



- 37 -

(dagang ‘ex0) odowy mim
a3170fy Uy sauoz 931301q-3NT0IIeN

SMD0Y DIIVAVALTIN DIIVITY

(03q21y “paouoy-3ig * U0
‘I9ATY puesally) 2aoTgoorid Imm
S288BW 2313RU0qIED NI[HI03s ajaeT
{>eqany ‘eq0}
8231jrUOqIED pUE SYJ0I DITEYIE JO
joejuo0 Je ‘srorydoiid ‘ainisacaad
qim seuoz pezruiaqdsu ‘pazuiqry

(*3uQ ‘oxeT epussofswan)
a33ewdad sjtuads auwpoydaN
(2°q9np ‘e0 ‘w0
‘33010uRg-UCIINGITEH)
sxoryr014d Y3m 8318 eIy

("o ‘s IawNdeT)
sepBiagrawa~agioli-s3nan

ALINIXAS ANITHHJIN ANV INITIHdAN

SHILINVHED DITVAIV

("0"a ‘ocoqedng)
s1aoerd ajtuaxnyg

stuafoxy
S1jRWIOs BRI
-o3ewdeN
S13eUIOs BIBW
-joeu0D
TewIsyjoxpiy
=213 10 BUIRDUS
(LMN ‘xaaryg neinesg
-OFIUAMOT[3R ‘uep ‘oyeT
suaag) ‘239 ‘ajToadtwt ‘ajfejue)
‘STRIDUIW W] YILa Sajjens
-8od paoerdax pue pauoz Apxardwon
{osqeny ‘oulodeT-desslalg) ajifejue}
~231quINTod Pim g3jyewrdad spdurig ajewBag
2}IUIXND pajeuUIWas s8I
82038 JoIyjasioy pue cogedng newdew

SALINVYD

SLISOdAd NVIAVNVD dOJd (6561) OMNAW: ZN3 WOdI AAIIIAONW
WATVINVI ANV WNIGOIN A0 SLISOdEd 40 NOILVDIIAISSVID

8 T1dVL



~ 38 -
Regional Setting

The carbonatite-alkaline syenite complex lies within a Precambrian
inlier completely surrounded by Paleozoic Trenton limestone and Utica shale,
Gold and Vallee, 1969, The inlier is an exposure of quartz-feldspar gneiss,
granulite, anorthosite, gabbro, and quartzite ten miles long from east to west
and five miles wide consisting mainly of paragneisses of the Grenville Group
and the Morin anorthosite, Structurally these two formations trend northeast
with characteristic complex folding, The carbonate-alkaline syenite complex,
a body 4 1/2 miles long by 1 1/2 miles wide, intrudes these rocks ina northwest-
trending elliptical area near the north end of the Beauharnois axis, which
runs in a southeasterly direction from the Laurentians to the Adirondacks in
northern New York State but is largely overlain by the Paleozoic rocks of the
St, Lawrence Lowlands. The land surface tends to be hilly at the borders of
the complex with a pronounced valley overlying the centre of the structure,
Outcrop occurs on the hill tops but the valley floor is buried by as much as
400 feet of Pleistocene glacial tills and gravels, The rocks of the inlier exhibit
regional northeasterly trends on the magnetic, gravimetric and radiometric
survey maps with a well developed anomaly overlying the complex and trending
northwest. The northwest end of the complex intruded the Morin anorthosites
whereas the southeast end intrudes the folded quartzofeldspathic paragneisses
of the Grenville Group, The complex is datedas post-Trentonbecause associated
breccias contain fragments of that formation and the radiometric age has been
determined at 114 million years by the K/Ar procedure ona biotite concentrate
from one of the nearby breccia pipes, Gittins et al., 1967,

Detailed Description

The complex is an elliptical body consisting of carbonate rocks,
okaite-jacupirangite, ijolite, and alnoite-lamprophyre intrusions having a
discontinuous aureole of fenite, There are two circular structures within the
complex, a larger one at the north end and a smaller one at the south end,
These result from the annular distribution of lenses and layers of the alkaline
silicate rocks and carbonatites, The structures, which are illustrated by
magnetic and radiometric survey maps of the complex, contain anomalies
spatially related to the complex and the internal distribution of magnetic and
radiometric minerals, Gold, Vallee, Charette, 1966, Both rings are charact-
erized by annular litho-structural units with outward dips resembling ring
dykes, transgressive inward dipping bands interpreted as cone sheets, and
central carbonatite plugs. Relict inclusions of quartzofeldspathic gneiss in
ijolite show varying degrees of pyroxenitization, Carbonatite transgresses
and locally intrudes the massive ijoilite, Elsewhere ijolite dykes have been
broken and deformed into boudins that retain a planar distribution in the
remobilized carbonatite, There are outcrops of alnoite breccia that have
gradational contacts with gneissic wall-rocks, contain recognizable fragments
of gneiss and Paleozoic limestones, and may be intruded in turn by carbon-
atite dykes, These have been interpreted as diatremes that occur in the
surrounding Precambrian rocks, Basic lamprophyre dykes, some of which
are brecciated, are also associated with the complex, The wall-rocks of the
complex have been fractured, veined and a nearly continuous fenite zone has
been identified,
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Lithology

The rocks of the complex are highly variable in composition, They
include carbonatites, members of the okaite-jacupirangite series, ijolites,
replacement of alteration rocks and alnoites and basic lamprophyres.
According to Gold and Vallee (1969), the carbonatites can be subdivided into
as many as nine varieties but for the sake of convenience these have been con-
solidated into four: (1) the early, coarse-grained calcitic variety with minor
to accessory amounts of pyroxene, biotite, magnetite, and monticellite;
{2) the niobium-rich phase {middle phase) with pyroxene, biotite, magnetite,
pyrochlore and/or perovskite or tremolite, magnetite, melilite, andniocalite;
(3) the early to middle phase dolomitic type in the north ring or the calcitic
type in the south ring with pyroxene, magnetite, biotite and pyrochlore, and
(4) the rare-earth (late phase) carbonatites consisting mainly of calcite with
rare-earth carbonates, pyrite, and galena,

The rocks of the okaite-jacupirangite series (see Rowe, 1958) consist
mainly of mclilite at one end of the series and titanaugite at the other end with
nepheline, zeolites, magnetite, ilmenite, apatite, biotite, and calcite as
varietal minerals.,

The ijolite-jacupirangite series consist of essential nepheline and
aegirine, They vary from mesocratic to melanocratic depending upon the
abundance of the principal constituents, Locally wollastonite and melanite
become varietal minerals, At the south side of the complex the rocks are
characteristically aphanitic,

The replacement and alteration rocks are the product of the replace-
ment of mafic silicates by biotite or chlorite in shear zones and along faults,
Characteristically they also contain vugs mineralized with pyrite, galena, and
calcite, They occur in zones or tabular bodies in the complex,

Alnoites and basic lamprophyres occur as dykes and as polymict
breccias indiatremes (Harvie, 1909; Grimes-Graeme, 1935), Mineralogically
they differ from true kimberlites because they do not contain pyrope garnet,
enstatite, and diopsidic pyroxenes as varietal minerals, The alnoites and
alnoite breccias intrude the enclosing Precambrian rocks as well as rocks in
the complex,

Montgary Pegmatite, Bernic Lake, Manitoba

Location and Accessibility

The mine site is situated 115 miles by road northeast of Winnipeg
in the Lac du Bonnet Mining Division of southeastern Manitoba, The town of
Lac du Bonnet is the nearest point for rail shipments on a Canadian Pacific
Railway line to Winnipeg (see Figs, 2a, 2b, 5).

History of Development
The mine development has a history going back to 1929 when Jack

Nutt Tin Mines Limited investigated cassiterite showings and sank a 140-foot
shaft on the shore of Bernic Liake, The following year diamond drilling done
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by Consolidated Tin Mining Company Limited, identified the pegmatite sill
and the presence of spodumene, In 1954 the property was taken over by
Montgary Explorations Limited, now Chemalloy Minerals Limited which pro-
ceeded with an extensive drilling program for spodumene and sank a 3-
compartment shaft to 305 feet, In 1957 American Metal Company Limited
(now American Metals Climax) took an option on the property, ran a drilling
program and commissioned a study of the lithium market that resulted in the
dropping of the option, Between 1959 and 1961 Chemalloy Minerals deepened
the shaft to 339 feet and investigated the ore zones of the sill by more than
6,000 feet of drifting, In the same period the Noble-Knight claims adjoining
to the west of the property were acquired and drilled from the surface, The
equipment was hoisted from the shaft and the property lay dormant from 1962
to 1966, In October 1966 Chemalloy requested the firm of A, C,A, Howe
International Limited to determine the tantalum potential of the sill, Howie, 1968,
Bulk samples were taken and analyzed and on the basis ofthe resultsanagree-
ment was concluded in March 1967 with the Goldfield Corporation of New York
to provide funds for development and commencing production, This was
accomplished and production of tantalum concentrate at 500 tpd. was started
in January 1969, Plans are being considered {1971) to produce lithium concen-
trates and the pegmatite is potentially a source of caesium and beryllium,

Regional Setting

The Montgary pegmatite, in the English River fold belt of the Superior
Province of the Canadian Shield, is situated in the east-trending volcanics
division of the Archean Rice Lake Group and is surrounded by granite batho-
liths of major dimensions, Davis, 1955, 1957; Wright 1961, The volcanic
rocks now represented by amphibolites strike east-west and dip steeply south
and in turn have been intruded by numerous pegmatite dykes and sills that
contain a variety of minerals of potential economic interest, Massive pink
granite of Archean age outcrops on the west shore of Bernic Lake and extends
within a few hundred feet of the main sill, The Montgary pegmatite, over
3,500 feet long in a westerly direction, 1,500 feet wide and 280 feet thick,
occupies an irregular subhorizontal fracture or fracture system that cuts
across the amphibolites,

Detailed Description

The Montgary pegmatite has been studied over a period of 40 years
and its form, size, attitude, and internal zonation are reasonably well
delineated. The pegmatite exhibits severalasymmetrical mineralogical zones
that have resulted from differentiation and to a lesser extent from replace-
ment, These zones include: (1) a wall zone containing microcline, quartz,
beryl, and some tourmaline; (2) a spodumene zone containing spodumene,
feldspars, quartz, and coarse-grained muscovite; (3) a lepidolite zone which
replaces part of the microcline-quartz zone; (4) an almost pure pollucite
zone; (5) the tantalite zone consisting of a quartz-microcline assemblage
containing tantalite and beryl; (6)a pure guartz core; and (7) anapliticassemblage
containing tantalite,
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The wall zone which is thickest along the floor of the sill also occurs
at the top and varies in thickness from 1 to 50 feet, Beryl is the only min-
eral of potential economic interest in this zone which consists of perthite,
plagioclase, quartz, and muscovite, with accessory black tourmaline, apatite,
topaz, beryl, and tantalite,

The spodumene zone forms two main layers within the sill; one thicker
than the other, and richer in spodumene, occurs near the roof; a2 second layer
occurs close to the floor of the body, The upper zone varies from 15 to 90
feet in thickness with a wide range of mineral composition depending upon the
relative amounts of spodumene, perthite, plagioclase, quartz, and muscovite,
It is estimated to contain 6,288, 300 short tons that can be beneficiated to
yield 2,29 per cent LipO from an average thickness of 30 feet,

The lepidolite assemblage occupies discontinuous areas in the upper
part of the pegmatite sill replacing parts of the microcline-quartz zone, Two
lenses occur having a maximum thickness of 38 feet and containing 107, 700
short tons of lepidolite averaging 2,24 per cent LiyO.

The pollucite assemblage occurs in three thin lenses, thelargest, in
the southeast quarter of the sill, having a maximum thickness of 54 feet. The
bodies are estimated to contain 300, 000 short tons averaging 20.4 per cent
Cs,0, The lenses are elongated parallel to the long axis of the sill, The
pollucite is either clear and glassy resembling quartz or cloudy white resem=
bling one of the feldspars.,

The tantalite zone occupies the medial part of the sill and it is
characterized by three mineral assemblages: microcline-quartz; the pure
guartz core; and an aplitic albite assemblage, The microcline-quartz
assemblage is the main host for the disseminated tantalite (wodginite) and it
occurs in two zones separated laterally by 50 feet and conforming in plan and
vertical section to the outlines of the whole sill, Some areas of this zone have
been replaced by lepidolite or beryl mineralization, The tenor of the tantalite
relates to the degree of alteration of the microcline.

The quartz core, which at one point in the northern part of the sill,
reaches a thickness of 80 feet also occurs in smaller and more irregular
bodies, The quartz core consists of massive clear to white quartz with minor
amblygonite, spodumene and perthite,

The albitic assemblage, up to 80 feet thick below the core of the sill,
occurs between the core and the outer zones, and is characterized mainly by
saccharoidal albite, especially beneathareas of lepidolite and quartz, Tantalite
occurs in the upper section of the assemblage and is concentrated at the upper
contact decreasing in tenor with depth,

The Montgary pegmatite is a complex zoned granitic pegmatite dis-
playing a varied mineralogy in which mineral assemblages change geographi-
cally within the sill, The most abundant minerals are quartz, feldspar, mica,
spodumene, and pollucite, associated with minor amounts of amblygonite,
beryl, tantalite, and lepidolite, The tantalite is either the common variety
(Ta, Nb), (Mn, Fe)Oy, or more commonly wodginite (Nickel et al., 1963) the
stanniferous variety (Ta, Nb, Sn2y) (Mn, Fe, Sn,)Og. Rubidium (upto5, 1 per
cent) occurs in micas, microcline, and pollucite, and tantalum and tin occur
mainly in the wodginite,
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Alpha-B Deposit, Southbluff Creek, Ontario

Liocation and Accessibility

The Alpha-B deposit, 50° 52'N, 80° 37'W is approximately 30 miles
south of Moosonee, Ontario onSouth Bluff Creek, and 23 miles east of Renison,
the nearest point on the Ontario Northlands Railway to Moosonee, Access is
mainly by air,

History of Development

During 1963-64 the governments of Canada and Ontario jointly spon-
sored airborne magnetometer surveys over a large area of northeastern
Ontario, These showed a number of anomalies including a series of linear
anomalies along a line drawn between Moosonee and Kapuskasing, Ontario
that were sufficient relief to warrant more detailed investigation, A con-
sortium of companies - Argor Explorations Limited; Consolidated Morrison
Expléorations Limited, and Goldray Mines Limited were successful applicants
for three licenses of occupation each for 64, 000 acres along the lineament in an
area 60 miles long varying width from 3 to 7 miles. Imperial Oil Enterprises
Limited provided the initial exploration funds for the program that identified
the Alpha-B deposit in January 1966, the only mineralization of economic
importance discovered (see Fig. 6). When the licenses expired in 1968, the
holdings were reduced to 10 square miles surrounding the Alpha-B deposit,
The deposit was developed with a detailed drilling program, a test shaft, and
metallurgical research on a bulk sample, Subsequently it was decided to
delay preproduction development of a mine until conditions became more
favourable,

Regional Setting

The Alpha-B orebody on Southbluff Creek lies in a structural linea-
ment (the Kapuskasing high) that strikes south 23 degrees west from Moosonee
on James Bay to Kapuskasing, Ontario and is characterized by irregular
linear magnetic highs that are attributed to lenses of basic to ultrabasic rocks
or concentrations of magnetite., The rocks within the lineament and those
immediately to the east and west are Precambrian in age, but the Precambrian
rocks to the northwest are covered by flat-lying Paleozoic sedimentary rocks.
Some younger basic intrusive dykes or sills intrude the feature,

The Precambrian rocks eastofthe structure congist of metamorphosed
volcanic and sedimentary rocks that outcrop in a low gently undulating plateau.
The abundant metavolcanics represent bagic to intermediate flows in which
the vesicules and pillows can be identified along with interbanded tuff and
sedimentary beds, although metamorphism has selectively altered some beds
to amphibolite or garnet amphibolite grade, Therearealsohighgrade quartz-
feldspar-hornblende gneisses and granulites as well as gneissic granite
associated with the volcanic rocks., These rocks exhibit a uniform magnetic
response pattern 500 gammas lower than the main linear feature except for
one band 300 gammas higher that is produced by a basic or ultrabasic band in
the sequence,



The Precambrian rocks west of the structure consist mainly of banded
gneisses and granite that strike east-west, Included in the series are quartz-
feldspar-hornblende gneisses and weakly foliated granite, The magnetic
response of these rocks more nearly resembles that of the lineament being
less uniform in appearance as a result of erratic distribution of magnetite in
the granite,

The Kapuskasing high itself is underlain by gneisses that exhibit local
folds with reversals of dip particularly in the area southwest of the orebody,
At the north end, the central band of garnetiferous gneiss strikes northeast
whereas the hornblende and granite gneisses at either side are variable in
strike, On the Alpha-B concession an overturned fold, exposed north of
Kiasko River, strikes east across the northeast trend and the south and north
limbs which strike east and dip 30 to 60 degrees north, are cut by northeast-
trending faults, On the east side, the trends have been truncated by volcanic
rocks that have been bent around to the north with dips 60 to 80 degrees south
changing to the west,

Detailed Description

A geological survey of the Alpha-B orebody and its immediate sur-
roundings showed that it consists of pyroxene hornblendite, amphibole and/or
biotite carbonatite, gneisses, dykes or sills of metadiorite and gabbro, and
carbonatites bearing pyrochlore and less commonly columbite (see Fig, 6).

The pyroxene hornblendite is a medium- to coarse-grained rock con-
sisting of hornblende, diopside, augite, and carbonate in varying proportions
withaccessory amounts of sphene, apatite, titaniferous magnetite and sulphides,
Zircon is frequently found where the carbonate content of the hornblendite
increases noticeably, Locally carbonatite has intruded this rock and the
resulting brecciation has produced a hybrid zone, Atthe Precambriansurface
the rock has undergone more or less complete chloritization to a depth of
100 feet, The pyroxene hornblendite occurs as bands near the west side of
the body and as a narrow band against the gneiss along the southeast side, a
band that continues on to the south beyond the carbonatite.

The amphibole-biotite carbonatite consists mainly of coarse-grained,
massive to well banded calcite showing either a granitoid or gneissoid texture,
The hornblende phase occurs in the marginal zone whereas the sodic variety
of amphibole occurs in the core zone. The minor constituents include apatite,
titano-magnetite, and biotite and/or phlogopite the latter being associated
with the sodic amphibole, Accessory zircon, pyrrhotite, and olivine have
been identified. Feldspar occurs in hybrid zones and accessory, reddish
brown pyrochlore occurs in the sodic amphibole phase, The rock has been
altered at the Precambrian surface to a maximum of 150 feet beneath the
structure, As a result the carbonates become rotten and the ferromagnesian
minerals have been replaced by chlorite,

The rocks surrounding the Alpha-B deposit are gneisses that consist
mainly of quartz and plagioclase with minor amounts of biotite and hornblende,
The accessory constituents include sericite, carbonate, magnetite, zircon,
sphene, apatite, garnet, pyrite, and pyrrhotite. Locally the ferromagnesian
minerals have been chloritized and calcite or epidote veins were formed,
Zones of crushing or mylonitization occur in the gneiss along the southeast contact
of the carbonatite body,
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The metadiorites and gabbros consist mainly of labradorite and
hornblende innearly equal amounts with minor augite and garnet, Theaccessory
constituents are quartz, magnetite, sphene, apatite, chlorite, calcite, and
pyrite, They occur as dyke or sill intrusions in the gneissic wall-rocks of
the Alpha-B orebody.

The niobium-bearing carbonatites which are combined as a single
map-unit in Figure 6 can be subdivided into four units on the basis of texture,
structure and mineralogy; a deformed dolornitic carbonatite; a calacitic and/or
dolomitic carbonatite; a calcitic variety low in mafic minerals; and a crushed
dolomitic carbonatite, These rocks vary from grey to pale pink in colour,
Dolomite is more common than calcite as the major constituent of these rocks.
The minor constituents include the minerals; riebeckite, apatite, phlogopite
and magnetite or the second carbonate, The accessory minerals include
pyrrhotite, pyrochlore (0.5 to 3%), zircon, epidote, molybdenite, feldspar,
apatite, pyrite, and olivine, Locally, the mafic mineralsarealteredto chlorite,
the carbonates to a rotten appearance, dolomite is replaced by siderite and
the magnetite by hematite, This is particularly true immediately beneath the
Precambrian surface and the alteration is relatedto joint and fracture patterns
in the carbonatites, Texturally the carbonatites show some degree of foliation
or cataclastic deformation, This ranges from a spotted appearance resulting
from disseminated aggregates of coarse-grained magnetite; a streaked appear-
ance due to elongated and oriented aggregates of riebeckite, apatite, and mica;
a brecciated phase with rounded fragments in a matrix of the same minerals;
to a crushed dolomite carbonatite, Micaceous aggregates up to several feet
across, rounded or spindle shaped, occur near the centre of the body,

The Paleozoic sedimentary rocks of the SextantFormation overlie the
Precambrian basement on the Alpha-B property and this cover thickens to
the north and northwest, The rocks are Early Devonian in age and consist of
loosely consolideted conglomerate, and interbedded mudstone, siltstone, and
sandstone, They were deposited on the irregular Precambrian surface and
vary in thickness from 40 to 150 feet at the north end of the property,

Compact Pleistocene glacial till consisting of grey silty sand with
minor clay and gravel overlies the Paleozoic sedimentary rocks, The shaft
sinking operation demonstrated the presence throughout the till layer of
numerous boulders of sandy limestone (Paleozoic), or granitic rocks. The
thickness of the till increases from zero in the north to approximately 40 feet
near the south end of the orebody.

Recent waterlogged muskeg 3 to 4 feet thick overlying the boulder till
is widespread near the property.

Structural Geology

There is evidence of both regional and local faults on the property,
Aeromagnetic trends suggest a major northeast-southwest trending structure
interpreted as a rift fault related to the body of granulite, The Alpha-B ore-
body occurs at the intersection of the rift with a north-south fault that modifies
the strike of the rift, Local faulting is indicated by a narrow chloritic zone
parallel to the east contact of the carbonatite and dipping east 70 to 85 degrees.
Elsewhere crushed dolomite and the development of distorted sodic amphibole
at the south end of the orebody may identify another fault that has offset the
south extension of the orebody to the west, A small fault, mapped in the
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crosscut, strikes north, dips 55 degrees east and is characterized by a pink
coloured zone extending 2 feet into the walls on either side,

A moderate amount of fracturing was observed in the carbonatite
exposed in the shaft and crosscut, The main set was nearly horizontal and a
minor set strikes 112 degrees and dips steeply north,

The Alpha~B orebody is lenticular in plan, sharply truncated at its
south end and plunges north at 60 degrees,

St-Honoré Alkaline Syenite-Carbonatite Complex

Location and Accessibility

The St-Honoré alkaline syenite-carbonatite complex (Figs. 3a, 3b, 7)
is situated in Simard township, 8 miles north of Chicoutimi, Quebec. An all
weather road which comes within 4 miles of the property provides access to
railway facilities and a marine terminal at Chicoutimi,

History of Development

SOQUEM made airborne surveys in 1967 that covered an area of
20,000 acres radiometrically and 30,000 acres by magnetometer in the
St-Honoré area, The resulting anomalies were sufficiently interesting that a
ground radiometric survey was done on an area of 2 acres, 430 feet of trenches
were excavated, 325 gravimetric stations were established and two diamond-
drill holes totalling 185 feet were drilled, The results were promising and
in 1968, 135 miles of lines were cut, 28,000 acres were prospected and map-
ped, an additional 1,152 gravimetric stations were established, 54 ground
magnetometer stations were established, and 13 holes totalling 6, 928 feet
were drilled, In 1969 a further 3 miles of magnetometer lines were run and
5holes were drilled totalling4, 900 feet, In1970 Copperfields Mining Corporation
became associated with SOQUEM in the development of the deposit, Between
July 1970 and July 1971 a total of 70,272 feet of drilling was completed,
5,512 feet of which was for exploration purposes, the remainder being to out-
line two pyrochlore-bearing orebodies, In the same period milling tests were
commenced using drill core, InAugust1971 anl8 per centdecline was started,
initially planned to be 2,400 feet long to intersect the top of orebody '1" and
penetrate orebody '"2" at a vertical depth of 475 feet, Milling tests will be
facilitated by the large bulk samples obtained from the decline, It is hoped
that plans to mine the deposit will be finalized in 1972,

Regional Setting

The geological section in the vicinity of the St-Honoré complex con-
sists of the overlying unconsolidated post-glacial sediments; the flat-lying
Paleozoic shales and limestones; the rocks of the complex and the enclosing
rocks of the Precambrain Grenville Group, As a result of a post-glacial
incursion of the sea into the area there were deposited thick layers of clay and
sand, but these are only a few feet thick in the vicinity of the St-Honoré
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orebodies, The Paleozoic formations are part of an inlier, 15 miles from
north to south by 4 to 5 miles from east to west, of thick, horizontally bedded
fossiliferous limestones (Lowville, Middle Ordovician) with a few shale partings,
overlain by thin black shales believed by Sinclair (1953) to be equivalent to
the Gloucester Formation in age, The sedimentary rocks were deposited on
an irregular Precambrian surface and the basal beds locally contain fine-
grained disseminated pyrite or detritus from the underlying carbonatite,

The Precambrian rocks of the Grenville Group surrounding the
St-Honoré complex include syenite, syenite breccia, granite gneiss, granite,
and anorthosite, The syenite is a pink medium- to coarse-grained massive
rock that consists mainly of orthoclase and plagioclase withaccessory chlorite,
apatite, zircon, siderite, and magnetite, The syenite which Butcrops north
and east of the complex can be further subdivided into two units on the basis
of the magnetite content, and in the northeast quarter of Simard Township,
it is cut by narrow dykes of fine-grained carbonatite, The syenite breccia
having a chloritic matrix, may be an explosionbreccia thatis developedlocally,
The granite gneiss-granite unit is a pink medium- to coarse-grained
rock having microcline, quartz, biotite, and plagioclase as the major con-
stituents with minor amounts of magnetite and amphibole, Layering in this
unit varies from weak to strong and is the result of mafic bands, The anor-
thosite, which is grey coloured with less than 15 per cent mafic minerals,
outcrops north of the complex in the south half of Falardeau Township, and as
three narrow bodies in the syenite, A gabbro anorthosite stock has been
identified on the Shipshaw River to the northeast and a few outcrops indicate
the presence of anorthosite on the west side of the complex,

Detailed Description

The St-Honoré alkaline syenite-carbonatite complex, Vallee and Dubuc
(1970) lies near the east side of the Saguenay grabenand consists of dolomitic,
sideritic, and calcitic carbonatites, urtite, diorite, and nepheline syenite,
The central core is typically coarse-grained dolomitic carbonatite surrounded
by an outer ring of fine-grained foliated dolomitic and/or calcitic carbonatite.
The white to buff to reddish rare-earth carbonatite is a coarse-grained mas-
sive dolomitic variety with accessory black hydrocarbon, pyrite, fine-grained
monazite, bastnaesite, pyrrhotite, molybdenite, chalcopyrite, and huttonite,
A zone at the west side of thisunitis characterized by fragments of chloritized
urtite, The barren carbonatite is coarse grained and white having ingignifi-
cant amounts of Nb and rare-earth oxides, The periphery of the central core
contains ore zones ""One'" and '"Two', the low grade dolomitic carbonatite,
the monticellite carbonate and the barren carbonatite, The main ore zone
consists of banded white to brick red dolomitic carbonatite, withminor apatite,
magnetite, hematite, accessory pyrochlore, columbite, pyrite monazite,
bastnaesite, and traces of sphalerite, chalcopyrite, pyrrhotite, barite,
chlorite, biotite, quartz, and fluorite, The banding strikes 90 degrees and
dips 75 degrees north, The north half of the ore zone is red dolomitic carbon-
atite with magnetite-rich bands and the south half is white with a low silicate
content that increases at its edge to 20 per cent pyroxene plus feldspar with
sporadic Nb values, The "number two' ore zone consists of fine- to medium-
coarse-grained foliated pink calcitic pyroxene carbonatite with accessory
garnet, apatite, nepheline and pyrochlore, The dolomitic carbonatite which
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has a low content of rare-earth oxides and niobium is fine grained, foliated
white to red in colour with accessory pyrite, hydrocarbons, pyrochlore,
monazite, euxenite, and huttonite. The monticellite carbonatite is a medium
coarse-grained, clacitic to dolomitic variety with accessory pyrochlore, The
barren carbonatite varies from white to pink, is foliated, and consists mainly
of dolomite, and locally abundant fragments of variably chloritized urtite,

The alkaline rocks in the complex include urtite, nepheline garnet
syenite, and diorite, The pale grey urtite, which consists mainly of nepheline
and aegirine-augite with minor andradite garnet, has been intruded by dykes
or sills of carbonatite and locally occurs as chloritized fragments in the car-
bonatites, The grey to greenish nepheline garnet syenite is a medium- to
coarse-grained rock consisting mainly of nepheline, cancrinite and aegirine-
augite, with accessory biotite, carbonate, apatite, sphene, zircon, melanite,
plagioclase, opaque minerals and schorlomite garnet, It is intruded by numerous
5. to 12-inch-wide diabase dykes, The diorite, which occurs in two masses
east and southwest of the core respectively, consists mainly of plagioclase,
aegirine-augite, biotite with minor carbonate, magnetite, and apatite, The
highest magnetite content occurs in the southwestern body.

Structural Geology

The structural geology of the St-Honoré alkaline syenite-carbonatite
complex and its surroundings is incompletely known, Surface exposures are
few and the few foliation determinations in the surrounding syenite tend to
parallel the contacts of the main complex, Onthenorthside these dip inwards
at 20 to 30 degrees whereas those at the south and east are more nearly hori-
zontal, Attitudes elsewhere in the area are sparse. One fault, which has
been identified in the northeastern quarter of Simard Township, strikes south
80 degrees east,
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CHAPTER V

CHOICE OF TARGET AREAS AND EXPLORATION TECHNIQUES

Geological hypotheses continue as the main working hypotheses
guiding the search for new orebodies. They define likely environments in
which'to search, serve as the basis for the interpretation of a variety of
technical survey results, and as a guide for extending developmental work,
Derry (1969). For example, experience has shown that alkaline syenite-
carbonatite complexes are probable sources of new niobium orebodies; that
pegmatites are probable sources of new tantalum deposits and that radiocactive
placers may be sources of both elements, The first and second environments
should be sought particularly in the Superior Province of the Canadian Shield
and the last inthe western Cordillera, Recognition of Recent marine sediments,
Pleistocene glacial deposits, or deeply weathered regoliths has a bearing on
identification of new deposits and the choice of procedures suitable for use in
developing deposits hidden beneath such overburden, Geology, petrology, and
mineralogy are all essential to the recognitionof individual orebodies, Climate
and topography both influence the economic factors and the development pro-
cedures in the search for new mines, The relationships between the results
of geophysical surveys and niobium and tantalum deposits are of great value
in their discovery and development into producing mines,

The alkaline syenite-carbonatite complexes are believed to have the
greatest potential for the discovery and development of new niobium orebodies,
Such complexes and their immediate surroundings, should be carefully pros-
pected not only for niobium, but also for tantalum, uranium, beryllium, rare-
earths, zirconium, apatite, barite, iron, molybdenite, and fluorite. They
occur along fault lines in Precambrian Shield areas; tend to be circular or
cresceutric in plan and commonly give rise to distinctive closed magnetic or
radiometric anomalies, The distinctive petrology of such complexes, which
include a variety of alkaline silicate rocks, carbonatites, fenites, breccias,
and lamprophyre dykes coupled with the occurrence of the minerals nepheline,
alkaline pyroxene, carbonates, and accessory pyrochlore, euxenite, betafite,
apatite, magnetite, etc. make positive identification a simple matter,
Pyrochlore which is the mineral of economic interestoccurs inthe carbonatites,
fenites, and alkaline syenites that make up the complexes,

Two thirds of the known Canadian deposits and occurrences are granite
or syenite pegmatites, Consequently known areas of pegmatite dyke swarms
in the Appalachians, Precambrian Shield, and the western Cordillera will
bear continued investigation and some effort should be expended to find new
areas. Granite pegmatites displaying complex internal zonation either mag-
matic in origin or modified by autometamorphism should be examined with
care, The minerals tantalite or wodginite are likely to be the ore minerals
as these are the most widespread species in which tantalum exceeds the nio-
ium content, Several associations of minor or accessory minerals provide
useful clues; the association of lithium and beryllium without molybdenite;
betafite, allanite and biotite; euxenite, and monazite with beryl and less com-
monly with muscovite; and samarskite with columbite and fergusonite, Airborne
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geophysical procedures have not been used in the search for pegmatite dykes,
Aeromagnetic surveys are unlikely to be helpful but radiometric surveys may
measure positive responses over high potash or thorium rich pegmatites and
contribute to the discovery of new pegmatite swarms,

The presence of a reserve of euxenite in the placers of the Bugaboo
and Vorster Creeks in southeastern British Columbia commends the continued
examination of this type of deposit for the elements in question, Related
geophysical anomalies, in particular radiometric anomalies, increase the
probability of the discovery of such ore minerals, This also commends the
search for fossil placers in sedimentary terrains that werederived fromareas
of acid to alkaline intrusive rocks, None of these have been reported in
Canada but locally radioactive clastic sedimentary rocks like those of
Carboniferous age in the Maritime Provinces, the Precambrian sediments
north of the Grenville Break and in the Slave and Churchill Provinces are
potentially interesting, Both modern and fossil placers merit mineralogical
examination because they represent a largely unexplored resource of niobium
and tantalum,

The alkaline granites that outcrop in the Bugaboo and Horsethief
stocks of southeastern British Columbia are low potential primary sources of
niobium in the mineral euxenite, However, when combined with suitable
weathering processes and appropriate topography they become the probable
source of placers in the nearby valleys., In the tropics deeply weathered
alkaline granites in the Jos Plateau of Nigeria have produced a regolith in
which niobium and tantalum minerals have been enriched, The regolith is the
source of the development of downstream placers many times enriched relative
to the abundance of the minerals inthe source granite, This type of occurrence
has not been reported in Canada because the activity of Pleistocene glaciers
has transported any earlier regolith from its source areas leaving varying
thicknesses of fresh till in contact with largely unaltered bedrock, Nepheline
syenites may also undergo the same treatment as the Jos granites and give
rise to analagous type deposits.

NB-TA DISTRIBUTION IN THE TECTONIC PROVINCES OF CANADA

General Statement

Niobium and tantalum deposits and occurrences are distributed
across Canada (Map 1354A) with the greatest number occurring in the tectonic
provinces of the Canadian Shield: the Bear Province has one occurrence; the
Slave Province has a cluster east of Yellowknife; the Churchill Province has
a few related to the uranium occurrences at Uranium City and La Ronge,
Saskatchewan; The Superior Province has a large number and the Grenville
Province has a still larger number, Most of the remainder occur in the
Western Cordilleran Region and one has been identified in Nova Scotia,
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Slave Province

The occurrences in the Slave Province east of Yellowknife (see Fig. 8)
are in the hundreds of pegmatites many of which exceed lengths of 1, 000 feet
and widths that exceed 100 feet outcrop in an area underlain by granites that
intrude the metasedimentary bedded rocks and a small area of volcanic rocks
near Upper Ross Lake that belong to the Yellowknife Supergroup (Archean).
The sedimentary rocks are mainly greywacke and slates that have been meta-
morphosed into nodular quartz biotite gneiss and impure quartzite in the
aureoles of the younger pegmatitic granites. The nodules consist of accumula-
tions of cordierite-andalusite and staurolite, The beds, which strike parallel
to the contacts with the granite intrusions but dip outwards, are closely folded
isoclinally with steep dips and overturned tops in many places, Cross-folds
with north- to northwest-trending axes have been observed and the younger
pegmatitic granites are believed to have been emplaced along the axes of these
folds. The rare-element pegmatites that characterize the area often strike
northeast across the cross-folds and are most abundant in the aureoles of the
younger coarse.grained granitic intrusions, Locally the beryllium-niobium-
tantalum bearing pegmatites are concentrated in zones closer to the granite
intrusions than other pegmatites characterized bythe occurrence of spodumene,
Internally zoned rare-element pegmatites occur most frequently adjacent to
Hearne Channel and these commonly exhibit a lithium-rich inner zone and an
outer intermediate or wall zone enriched in beryllium-niobium-tantalum, All
rocks of the area have been intruded by late diabase dykes of Proterozoic age,

Superior Province

Tantalum-bearing pegmatites outcrop in the Cross Lake, Quetico
and Abitibi Belts of the Superior Province whereas the pyrochlore-bearing and
barren alkaline syenite-carbonatite complexes outcrop in the Kapuskasing Belt
and less frequently in the Cross Lake and Wabigoon Belts, Several tantalum-
bearing pegmatites in the Bird River area (see Figure 5) of southeastern
Manitoba in the English River Belt where the bedrock consists of the Rice
Lake Group and intrusive rocks that include minor ultrabasic rocks, granitic
intrusions and granitic pegmatites, The rocks of the Rice Lake Group which
include the metavolcanic and metasedimentary rocks outcrop in two easterly
trending belts in the area of the figure; the first extending from Bird River to
the south shore of Bernic Lake; the second along the Winnipeg River above
Lamprey Falls, The Bird River-Bernic Lake Belt is an east-trending syncline
having granitic intrusions along the fold axis, a major fault along the Bird
River and several north- to northwest-trending faults that offset the contacts
of the belt, There are local shear and silicified zones, and pegmetites outcrop
in the vicinity of the granite intrusions. The granites vary from gneissic to
massive in texture and in composition from diorites through pink or grey
microcline granites to coarse-grained pink albitic granite, The latter south of
the Winnipeg River are intricately folded with aplitic bands in which there may
be concentrations of muscovite or red garnet,

Tantalum-bearing pegmatites also outcrop in the Cross Lake, Quetico
and Abitibi Belts, Test drilling has been done in the Georgia Lake area of the
Quetico Belt southeast of Lake Nipigon and on the dykes in the aureole of the
Preissac-Lacorne batholith in the Abitibi Belt (see Fig, 9). In the
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Preissac-Lacorne area, Dawson {1966}, the dykes, which vary from simple
to complex, crosscut metasedimentary rocks of the Kewagama Group or
amphibolites of the Malartic Group., Spodumene has been produced from one
swarm but tantalite is generally a mineralogical curiosity, The dykes drilled
in the Georgia Lake area (Pye, 1965; Mulligan, 1965) have not been proven
to contain mineable quantities of tantalite, The dykes intrude Archean meta-
sedimentary rocks that include biotite quartzite, and quartz-biotite schist and
granites that outcrop along the southeast side of the area, Diabase dykes and
sills intrude the rocks of the area and some pegmatite dykes have been cut off
at depth by diabase sills adversely affecting the economic prospects of the area,
Alkaline complexes, some of which contain ore grade pyrochlore
deposits, occur mainly along the axis of the Kapuskasing Belt or near the south
end of that structure., These complexes consist of alkaline syenites and/or
carbonatites forming small elliptical bodies that cut granitic gneiss, basic
volcanic rocks, or pyroxene-bearing gneiss, Characteristically the complexes
exhibit structural features that include carbonatite cores surrounded by annular
zones of nepheline syenite and/or pyroxenite, and pyroxene carbonatites,
Elsewhere in the Superior Province one such body intrudes the east end
of the Wabigoon Belt and two others the east end of the Cat Lake Belt,

Grenville Province

The Grenville Province has numerous pegmatite occurrences near its
west end (see Figs., 10 and 11) and alkaline complexes, many of which contain
pyrochlore and are distributed along the south side particularly near the
Ottawa River and Saguenay River fault systems, The niobium and tantalum
minerals occur in the southeastern part of Ontario and southwestern Quebec
in granite pegmatites, less so in syenite pegmatites, coarse-grained granites,
calcite veins and lense systems, They outcrop most frequently in the felsic
map-unit consisting of granite, granite syenite, nepheline syenite, gneiss and
metamorphic equivalents. Fewer deposits occur in the metasedimentary rock
unit that consists of crystalline limestone, dolomite, quartzite, conglomerate,
amphibole, paragneiss, andschist, Other occurrencesare sparselydistributed
in similar map-units elsewhere in the area,

The Bancroft occurrences that reach peak abundance in the vicinity
of the Cardiff batholith (see Fig, 11) are concentrated along the northeasterly
trending belt of carbonatites, nepheline and alkalic syenites that outcrop from
Green Mountain in Glamorgan Township on the west to Colton Lake in Admaston
Township on the east, a distance of 110 miles. Niobium and tantalum minerals
have also been identified in an association with uranium inthe mines southwest
of Bancroft, Structurally, this belt is characterized by strike faults at its
west end and several northwesterly trending cross faults at its east end, The
peak abundance of deposits is reached near the west end of the feature where
lengthy faults have not been mapped,

Western Cordillera

Known Nb-Ta deposits in British Columbia are concentrated in the
south end of the Omineca tectonic belt just north of the International Boundary
with one exception at Manson Creek to the north (see Map), Two others lie in
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the south end of the Intermontane Belt and none have been reported either in
the Marginal orthe Coast Crystaline Belts, Theyalsooccurinthemineralized
zone that crosses the tectonic belts near the International Boundary,

The Omineca Belt is composed mainly of lower Paleozoic and older
metasedimentary rocks, derived gneisses, and a minor amount of volcanic
rocks., Gneiss domes are common in this belt and small batholiths and stocks,
dominantly quartz monzonite of Cretaceous age, make up 10 per cent of the
area, The belt is characterized by intense multiple folding, thrusting, and
high angle faulting, Some small alkaline syenite-carbonatite complexes occur
along the east side of the belt,

The deposits of the Omineca Belt consist of three types distributed
from south to north, three pegmatitic occurrences, the Bugaboo placers, and
four alkaline syenite carbonatite complexes between 52 and 56 degrees north,
The Manson Creek occurrence and two pegmatites in the south are spatially
related to the occurrence of cratonic fractures (Sutherland Brown et al,, 1971),
otherwise there is no apparent relationship to major crustal structures. They
are spatially related to mineralized zones in the southern and central parts
of the province,

The Intermontane Belt is composed mainly of upper Paleozoic,
Triassic, and Jurassic eugeosynclinal volcanics and clastic rocks, The known
deposits are concentrated in the mineralized area south of the Tertiary lava
cover, Batholith-size Jurassic and stock-size Tertiary plutons occupy 15 per
cent of the belt, The Interrontane Belt is moderately folded with transcurrent
faults, boundary faults, thrusting and normal faulting, Two pegmatitic occur-
rences occur in the south side of the mineralized area, and neither is related
to a cratonic fracture in that area,

EXPLORATION TECHNIQUES

The choice of exploration techniques for searches for niobium and
tantalum deposits should be influenced by the more traditional considerations
related to the target areas including accessibility, topography, the local
climate, the type of deposit sought, the regional geology, and the vegetative
cover, Obviously the search should be started with a careful study of the
available geological and geophysical reports and a photogrammetric study of
the target area. This preliminary study will reduce the size of the search
area and commend the best combination of traditional prospecting and geo-
physical procedures to be used,

Local Climate

The local climate has a strong influence on the mining costs as well
as exploration costs, In northern Canada it presents problems with perma-
frost, seasonal snow cover, special construction requirements, and trans-
portation difficulties. In other parts of the world it contributes to a heavy
vegetative cover and/or deep weathering that makes it difficult to find exposures
although the deep weathering process also serves to beneficiate niobium and
tantalum in the regolith,
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Topography

The topography of search areas has an influence on the accessibility
of areas and geophysical procedures that can be used, High relief may handi-
cap or prevent airborne geophysical surveys and also make surface access to
an area very costly. On the other hand, moderate to high relief coupled with
suitable source rock and run-off will provide an area in which placers are
likely to occur. In areas of lower relief landforms like circular, crescentic
and linear depressions point to the probable existence of hitherto unrecognized
alkaline syenite-carbonatite complexes or in the last case to major faults
along which complexes are likely to occur. Landforms may also facilitate the
discovery of pegmatite dykes either in batholiths or around the margins of
such bodies,

Photogrammetry

Photogrammetry provides a useful aid to the search for niobium and
tantalum deposits, Many carbonatites are circular in plan and such features
may be recognizable in aerial photographs and the association with major
linear features such as the St, Lawrence rift system or the Kapuskasing High
may come to have an economic significance. New pegmatite areas or exten-
sions to known ones can be surmised from aerial photographs in shield areas
where pegmatites may form recognizable topographic features standing above
the enclosing alkaline intrusive rocks or the rocks of the metamorphic aureole,
Colour differences in outcrops have proven useful means todistinguishbetween
pegmatite dykes and their host rocks.

Magnetic Surveys

Regional aeromagnetic surveys have facilitated the discovery and
delineation of several carbonatite bodies in Ontario and Quebec such as the
Oka, St-Honoré, South Bluff Creek and others. The association of magnetite
with these bodies has been most helpful and the resulting contoured maps
exhibit spatially related closed anomalies with a significant magnetic relief,
Both government and private aeromagnetic surveys have been used success-
fully in Canada to identify unknown alkaline syenite-carbonatite complexes,
George et al, (1967). Ground magnetic surveys, on the other hand have been
disappointing in cases where the glacial overburden is thick enough to mask
the effect of bedrock and misleading in cases where the overburden contains
large boulders rich in ferromagnetic constituents, Maps reporting the results
of airborne aeromagnetic surveys have shown small closed anomalies that
have been related to alkaline syenite-carbonatite complexes, Such projects
as the Roads to Resources Project in western Ontario, and the James Bay
Lowlands Project resulted in the discovery of the Big Beaverhouse, Schryburt
Lake complexes in the first area and the Alpha-B orebody in the latter,
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Radiometric Surveys

The aerial radiometric survey of the St-Honoré area at a 200-foot
elevation and 600-foot line spacing identified that alkaline syenite-carbonatite
complex for the first time, This is attributed to the common association
between thorium and niobium-tantalum minerals which results in recognizable
positive anomalies caused by the presence of thorium, This natural associa-
tion combined with the continued improvement of detection equipment has
encouraged the extension of use of such surveys in the search for niobium-
tantalum deposits, These surveys have been made with success as a follow-
up on aeromagnetic surveys along lineaments or faults in the Superior and
Grenville Provinces. All radiometric anomalies should be carefully evaluated
mineralogically and geologically to verify the presence or absence of Nb-Ta
mineralization and confirm the anomaly is caused by bedrock rather than
thorium-rich boulders embedded in glacial till,

Geochemical Surveys

A variety of geochemical procedures are in use at the present and
these include sampling the trace element content of stream waters, stream
sediments, soil samples taken from beneath vegetative cover, and samples of
growing vegetation, These methods are used most widely in the search for
copper, lead, and zinc deposits but have not been used in the search for nio-
bium and tantalum, The procedures are most effective in or above a residual
soil derived from the underlying bedrock and undisturbed by mass glacial
transport or major climactic changes, The soils of most mining camps in
Canada do not fall into this category so the techniques have a questionable
merit, However, sampling of sediment trains in glacial tills and gravels
offers one of the more hopeful geochemical procedures for the discovery of
unknown deposits of niobium and tantalum in Canada, although none of the
known deposits were discovered by means of geochemical prospecting,

Gravimetric Surveys

Local gravimetric surveys have beenused both in the Oka and St-Honoré
areas to assist in the delineation of those alkaline syenite-carbonatite com-
plexes., In the first area an anomaly was measured showing a closed relief
of 15 milligals spatially related to the complex, Seismic surveys have been
used at Oka in conjunction with churn drilling to estimate the depth of the
unconsgolidated overburden where the rocks of the complex have not been
exposed,
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Figure 1A, Oka Niobium Mine, St, Lawrence Columbium and Metals
Corporation — headframe and offices viewed from south
across open-pit A2,

Figure 1B, Oka Niobium Mine, offices and mill viewed from the south
across open-pit Al,
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Figure 2A, Bernic Lake, Manitoba, tantalum mine, Tantalum Mining
Corporation of Canada — surface plant viewed from the
northeast 1971,

Figure 2B. Mill and headframe viewed from the south 1971,



Figure 3A, St-Honoré Niobium Property Camp - October 1971 - office,
machine shop, and dry, Simard Township, Dubuc County,
Quebec,

Figure 3B,

St-Honoré Niobium Property Camp - portal to the 20 per cent
decline to develop orebodies 1 and 2,
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APPENDIX A
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FOUND 28 ARCHAEAN AGE

SLAVE FROVINCE

PEGMATITE

GSC MAF 1055A MU 4 NODULAR GUARTZ-BIOTITE SCHIST
19541L0ORD PP. 278-279

¥D DB76069 2
4TA NB 0670KROGORMAN LAKE
MAN GGRMAN LAKE 2 5305 9450 E3E
CLMB TRMN MLBD
GFGM 2 2 GNSS
WHITE PEGMATITE ALEBITE FLDR CLMB EBARREN PEGMATITES RED PFOP
RICH
SUFERICR FRCVINCE CAT LAKE BELT

FEGMATITE
1956QUINN
M0 DB70069 9

4NE 047uKRCTIN IS SHATFORC L CONTACTNML
MANWINNIPEG R ARES TF16 R15 L33 502312 952830 52L16
GLMB EXNT CSRT BRYL MNZT

PEMTS 2 2 AMFE 33
RICE LAKE SERIES 22

K E MILLER DISCCVERY 23

MANITOEA TIN CCMFANY 28-29

CONTACT MINERALS LTD

TP £ OF LAKE ALSC S SHCRE OF LAKE SEVERAL 109FTL X 60-1J0FTHW
SURFACE WORK 14C FTC SHAFT TIN ISLANC CROSSCUT 60FT LRIFT
SUFERICR PRCVINCE WABIGCCN EELT

PEGMATITE

1932WRIGHT PF. €C-4C5

1957DAVIES FPP. 23-24

MO DB70U69 10

4NE SN 0470KRCHURON Cio WINNIREGRTC
MANWINNIPEG R AREA TFL6 R16 L17 542170 952100 52L 6
CLMB BRYL LFDL

GFGM 2 1 VLCC 3 3 GRNT 2 3

WINNIPEG RIVeEk TIN MINES 29

DALHART BERYLLILF MINES ANC METALS CORP LTC 57
BERYLLIUM MINES AND METALS CORP LTD 57

2 PEGMATITE BCLIES HURCN + GRACZ RENAMEC CALHART BLLK SAMFLES
7DOH 2530FT PROLUCED FLLOSFAR COLUMEBITE
SUFERIGR FRCVINCE WABIGCCN EELT

PEGMATITE

1932ELLSWCRTH P. 1866

1957DAVIES PF. 17-18

1928ROKE F. 91

MC DB7¢C 11
3LI NB 0470KRCEEAR-EBCE CL SILVERLEAF
MANWINNIPEG R AREA TFi€e R1€ L17 E0z1ué 952126 52ZL

cLwme SPOM ERYL L¥MC
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GFGM5 2 2 vtCC 3 3
SILVER LEAF MINING SYNC (CANADA)1928 LTD
MINERAL REDUCTIOM FROCESSES LTD 1930
LITHIUM CCRF CANACA LTLC 54
LUSTROUS BK CkYSTALS DD+ TR-TP YINERAL ANALYSIS
SPCDUMENE PRCC CYKE 525FTL X 100FTW MULTIPLE ZCNES UDH
LEFIDCLITE FRCODLCTICN
SUPERIOR PROVINCE WABIGGCN BELT
PEGMATITE
1931NALKER P. 11
1932ELLSHORTH PP, 148-157
1932WRIGHT FP. 114-120
1957DAVIES FP. 22-23
1958ROKE P. 91

MG DE70 12
4NB SN G470KRCRUSH L CUuD CL JACKNUTTML
MANWINNIFEG R AREA TP17 R1i6 L1¢ 502€24 952242 52L
CLMB CSRT BRYL SPOM

GFGM 2 2 AMFSB 33 TUFF 4 3
JACK NUTT MINES LTO 29-
1300FTL X 250FTW S 90 G 75S ZONcD SEVERAL AMPRIBCLITE INCLUSION
SECOND SINMILAR DYKE L00CFT 70O NE
SUFERIOR PROVINCE WABIGCCN BELT
PEGMATITE
1932WRIGHY FF. 106-107

NC DOB70U69 22

2SN TA 0571KRCEODD CL TANTALUMNMCC
MANWINNIPEG R AREA TFi7R16L20 5062700 9%2136 52L
cLvs TRMN CSRT

GFGM 2 1 BGNS 33 ESCs 33
RICE LAKE SERIES 1 3
NORTHERN TIN MINES LTO 40-
NARROW FG TC MG ALBITITE 320FTL X 4.7FTw DISCCVEREL 28
600FD DDH 40 DEPT MINES ANC RESOURCES NDRILLED 9 DDH 42 22GGFT
DRILLEC BY TMCC
SUFERICR PRCVINCE WABIGCON BELT
PEGMATITE
1984DAVIES F. 42

MO DB70069 29

2BE TA 0571KRCGRACE CL DALHARTMCL
MANWINNIPEG R AREA TF1e R1i6 LA1S 502018 951854 520
CLMB BRYL TRMN

GPGM5 2 2 GRGS ¢ 3

RICE LAKE SER 2

DALHART MINERALS CCRrRP LTC

LOOFTL X 25FTw FRCLC 257 HAND COBBED BERYL SEEL NO 6352
SUPERICR FRGVINCE WABIGCCM BELT

PEGMATITE

19570AVIES FF. 18-19

MD DB70U0BS 87

2BE TA 0571KRCOYKE CLS CCONTACTML
MANWINNIPEG R AREA TF16 R15 L33 502342 952754 52L
CLMB EXNT ZNWD LMMC ERYL

GFGM5 2 1 VvLCC 3 3
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J J PAFINEAU

CONTACT MINERALS LTO

PEGMATITE 150LFTL CG TR

COLUMBITE IN FRACTURED QUARTZ FZLOSFAR
SUFERICR FRCVINCE WABIGCCN BELT
PEGMATITE

1957DAVIES FF. 1¢-2¢C

¥C DB7006%164

iTA 0S7UKRCFONTGARY FEGMATITE TANTALUM ZONE TANTALUM M7
2Cs POLLUCITE ZCNE
2L!1 SPGDUMENE ZCONE
2Ll LEPIDCLITE 20N
28E WALL ZCNE
MANWINNIPEG R AREA TFL7 R15 L1565 592548 952712 &2L(6
i 187217uTA 23
i Jug CS2204
1 €2887uLI 229
i 1y7€e9LI2 c2k
1 1JULYESsBE 22
CLMB QRT* MCCL BERYL
PLCT
SFOM FRTH FLGC
LPDOL MCCL GRT*
BRYL GRT* FRTH
GFGM 2 2 APLT AMFE
RICE LAKE GRF 2 2 3

JACK NUTT TIN MINES LTC 29-33

CONSOLIDATEL TIMN MINING COMFANY 30-234

MONTGARY EXPLCRATICAS LTC B4-57

AMERICAN METAL CC LTD 57-59

CHEMALLOY MINERALS LTD 5¢-62

TANTALUM MINING CCRE OF CANADA L TO &7-

GENTLY CIFPINC SHEET IM AMFHIBOLIYIZED GREENSTYCNE NEAR GRANITE
3 LENSES MAX 4S5FTT ELONGATED PARALLEL TO MAIN PGMT MAINLY PLCT
MECIAL PART CF SILL MCCL-QRT* ASSEVMELAGE FARTLY REPLACED EYLFDL
AREAS NEAR TOF CF SILL REPLACES MCCL-QTZ* Z2CNE THC LENSES MAX
2-LAYERS IN SILL CNE NEAR ROOF OTHER NEAR FLOCR UPR 15-90FTT
BERNIC L 1500FTh 250GFTL 2B50FT MAX THICKNESS CCNVEX UP AFEX
ZONE 85PC MCCL 15FC QRT* DISSEMINATED TANTALITE SOME BRYL

38FT UMPER LAKE LMNDULATIMG LENS WELL ZOMED ASYMMETRIC WALL
SPDM LFDL PCLLUCITE ANC TANTACITE ZONES

PRCD 50u0TPD SEPT £9- 190 _CNGTPY 58PC TA205 70PC RECCVERY
SUPERICR FRCVINCE WABIGCCN BELT
PEGMATITE

1932WRIGHT FP. 105-10E
1959HUTCHISON PP, 1525-1542
19€INICKEL

19€8HOWE FP. 39-4¢

ML CB70069243

4NE BE 0271KRCTEN MILE LAKE FROEEX

NFLLABRADCR TEN MILE LAKE 542C €157 1L 8
i 16 BEQ 35

PCLR BRYL NEPL

MGMT 43 SYNT & 3 PRGS 33 ANBS 3 3
LETITIA GRP
IRREGULAR
1962LANG MAFP
1968MULLIGAN FF.192-93
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¥C DE7U i6
2NE B8E 0470KrCLAVERS NMINE
NS LUNENBURG CCUNTY NEW ROSS byl 6427
CLME BRYL AMBG
PGMTS 2 2
MECUMA FM
LARGE CRYSTALS
APPALACHIAN REGICAN
PEGMATITL
1907FARIBAULT PF. 81-82
1923WALKER FARSCANS F, 35
1932ELLSHWORTH F. 257

#C DE70GBS 3
3NE 1271KRCCCNTINENTAL OCCUR
ONTSUDBURY DISTRICT CHEWETY TF C3 LL1aN2 43L0ud 83905
PCLR FLDR AGRN
PCMT 2 2
19€U CONTINENTAL WCOD PRCOLCTS
DYKE &4FTW DISScMINATED ACCESSORY MINERALS
SUFERICR FRCVINCE
PECMATITE
18€1PARSCONS F. €10
1971FERGUSON P. 52

#G DB7C 18

4NE 047 LKRD

ONTPARRY SOUND OISTRICTHENVEY TP CALG4 u548 8035
EXNT

GFGM 2 2

H § SPENCE

DYKE 154FTL X 25FTh
GRENVILLE PROVINCE

PEGMATITE

1C52LANG F. 1485

1958ROKE P. 93

“C DE7C 13

21811
LFOL

41004E

58
4iH15

4U NB UL7UKKOFOGAN FFTY SQUTH ZONE HALO U ML

ONTHALIBURTCN CCUNTY CARCIFF TF C15L6-7 450015 780¢
ETFT FCLR URNN LRNR
SFGM 2 2 GNSS 33 GFGM 2 2
STRATHMAT LTD CP 53-54
AMALGAMATED RARE EARTH MINING CC GFP 53-586
HALC URANIUFM PMINES LTC ACGULIREL 54 NL 7O
CONSOLIDATED HALC URANIUKM MINES LTD OP 57-
BETAFITE CCCUKS IM CALCITE VEINS MIMERAL ANALYSIS

00 G1E 1

DIAMOND DRILLED NGRTHWEST LAKE PYROXENITE SOUTH BALD MTN

ORE ZONES DCH GECLCGY ACITS CALCITE FLUGRITE VEINS
PEGMATITE DYKLS 23 OOH 9u441FT RACIOMETRIC SURVEY
GRENVILLE PRCVINCE

VEIN

1955SATTERLY ANLC HEWITT FP. 33-34

1956SATTERLY F. €2

19€1HOGARTH F. €15

1G€2LANG ET AL F. 263

19e7HEWITT F. 54
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MD D870 20
1 L NB T OQ47UKRCBICROFT U MINES LTC CENTRE LAKE MACASSA GM
ONTHALIBURTCN CCUNTY CARDIFF TF C11L27-28450015 780200 31t 1
53634 2868 U
PCLR BTFT URNN URNR ALNT
GRNT 2 3 GPGM 2 1 GNSS 33 AMPB 33 SGNS 33
CONSOLIDATED KANKICK URANIUM MINES LTD 53-54
BICROFT URANIUM MINES LTC CF 55-61
MACASSA GCLD MINES LTD 61
WRIGHTHARGREAVES 70
STR TR 30 OCH 14242FT AOIVT 2 SHAFTS NO 2 626FT 11393FTD
10446FTC 2953FTR SMALL INTERSYITIAL CALCITE MASSES IN
GRANITE OR SYLNITE GNEISS
UR PROCUCTICN 4L4MILLION DOLLARS
GRENVILLE PRCVINCE
POOS
MU 3 MARBLE OCLCMITE CALCSILICATE RCCKS
1956SATTERLY F. 30-36
1962LANG P. 108,181
13€7HERITT F., 54
1971FERGUSON F. 46

MC DB70 21
4NE TA 0470KRCRICHARDSON MINE FISSION ML56
ONTHALIBURTON CCUNTY CARCIFF TP C21iL4-7 450315 781100 31E 1
PCLR BTFT ALNT URNR ZRCN
SFGM 2 2 VEIN 2

WeM. RICHARDSCN DISCOVERED 22

ONTARIOC RADIUM CCRF LTC 29

INTERNATICNAL RACIUM AND RcSOURCES LTO 31
WILBERFORCE FINERALS LTD 37

FISSION MINES LTC NL7D

PRCOUCTICON 29-32 46-48 55

SURFACE WORK GECLOGY DODH ADIT BULK SAMPLES
CALCITE-FLUCRITE-APATITE DYKES AND SYENITE PEGMATITE
GRENVILLE PRCVINCE

PEGMATITE

MU 2 AMPHIBCLITE FARAGNEISS QUARTZITE
1930SPENCE ANLC CARNOGHAN PF. 34-73
1952LANG PP. 142-45

1956SATTERLY P. 5€-57

MD DB70 23
4U NB TA 0470KRC
ONTHALIBURTCAN CCUNTY CARDIFF TP C7-8L10 445€15 780600 21C14
ELSR PCLR
CRBT
CRYSTALS IN ELACK MICA AND APATITE CALCIT VEIN YELLCW BRCWN
ALTER MINERAL ANALYSIS
GRENVILLE PROVIMNCE
VEIN
MU 2 AMPHIBOLITE FARAGNEISS QUARTZITE
1G27ELLSKCRTH P, 48
1932ELLSHORTH P. 227

MO DB70 24
INE FLS C47CKRCCANADA RACIUM MINE CANADARADI
ONTHALIBURTON CCUNTY CARCIFF TP C12L7-10 445815 780800 21016
C13L7-8
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ELSR PGLR MCRL URNN URNR
GPGM 2 2 MSCM 33 AMPE 33

CANADA RADIUM MINES LTC MN70 26 OP 32-3€ 40-42
CANADA RADIUM CCRFCRATION LTD 54 CF 54-56

BELCROFT RACIUM MINES LTC

SHAFT 40OFT FILCT MILL 55 SCINTILLCMETER MAGNETOMETER

GECLOGICAL SURVEYS 90DCH 48184FT PEGMATITES S N4SW CR

N4SE O 0 65E PGLR IN CALCITE VEINS

GRENVILLE PROVINCE

VEIN

MU 8 GRANITE G-GMNEISS G-FEGMATITE

1952LANG P. 138

1956SATTERLY FPP. &41-42

1958ROKE P. 92

1967HENWITT P. 64

1970TRAILL P. 444

19741FERGUSON F. 4&

ML DB7U0 25

iFLONB 047O0KRCFLUNKETT MINE AMMCLY
ONTHASTINGS CCUNTY MCNTEAGLZ TP C6L20 450924 7749233 21F &4

EXNT ELSR PCLR MCRL FLOR SPHN FLRT
GFGM 2 2 FRGS 33 MREL 33 AMPE 33 PRXN 33 -
AMERICAN MOLYECDEMNITE GC

S CRSER 27

ZONED GRANITE PEGMATITE CPERATED 1921, 1927

DYKE L175FTL Xx 2u-25FTwk N55E D99 2CARS FELCSFPAR
GRENVILLE PRCVINCE

PEGMATITE

MU 8 GRANITE G-GNEISS G~FEGMATITL

1954HENITT P. 40

1967HEWITT P, E4

1971FERGUSON F, 47

vC DE7U 26

iINE U FLDO470KROMCODONALLC MINE FMACOGNALD

ONTHASTINGS COUNTY MCNTEAGLZ TP C7L181S450¢93uy 7750ud 21F &
341535 FLO

ELSR HCTL ALNT URNR

GPGM 2 2 MSOM 23 SGNS 33 GRGS 2 2
P MACDCNALD HYBLA CNT 19-35 FELDSPAR
PENNSYLVANIA FELOSFAR CC 19
VERONA MINING CC.
GENESEE FELCSFAR CCRP
PHILLIPS~DOUET GRUBSTAKE SYNDICATE 5¢
CLCUOMCONT MINES LTC 56
HCLT SMALL NCOULAR MASSES INTERGCWN WITH SPHN ANC CYRTCLITE

MAIN DYKE SG0 D6u=-70N S55IX74X123FT : ZONES CALCITE F£COS
ELWR NODULAR MASSES IN CALCITEAND QUARTZ AVMBER YFLLCW CR DARK
BRCWN RADIAL SHATTER PATTERNS

CHEMICAL ANALYSIS ABANCCMNEC FELCSPAR MINE CFERATED 191¢-35
GRENVILLE PROVINCE

PEGMATITE

MU 8 GRAMNITE G-GNEISS C-PEGMATITE

1922WALKER ANDC PARSONS FP. 13

1930SPENCE F. 443

1932ELLSHCRIH FF. zdi-2L¢

1955SATTERLY AND HEWITT FP. 55-57

1956SATTERLY PFP. 138-140
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1958RONWE P. €5
19€7HEWITT F. 55
1971FERGUSON P. 4E&

¥C DE7{ 27
ONTHASTINGS CCUNTY MCNTEAGLZ TP C8L17 451030 775900 21F &
42123 FLOD
cL¥B PCLR SMRK FLOR ZRCN

GFGM 2 2 LCGR 2 3 GRGS 33
FELDSPAR MINES CCRP,
METRO MINERALS ANC URANIUM ML.
NORTHERN URANIUM MINES LTD 1948-4¢
ONE BLACK AND CTHER AMEER CLMB WITH RED FELCSPAR CYRTOLITE
CALCIOSAMARSKITE IN ZONEC GKANITE PEGMATITE CCLUMBITE FROOLCT
1921-23 COLUMEITEZ CHEMICALLY ANALYSED
OLC FELDSPAR MINE 70DH 1472FT S N6OGE D Su I20FTL
30=35FTH
GRENVILLE PRCVINCE
PEGMATITE .
MU 8 GRANITE G-GMNEISS G-FEGMATITE
1923WALKER. ANL FARSONS P. 35
1932ELLSHCRTH Fo 20u8-213
1954HEWITY FP. 545-51
1958ROKE P. €5
1970TRAILL F. 161,446,478
1971FERGUSON P, 48

MG DB7tL 28

iMSCFELNB Q4L7CKRLON.B.DAVIS QCCUR

CNINIFISSING UDISTRICT CICKENS TP C5L27 4535 7753 31F12
ELSR EXNT FCLR MCRL MNZT

GFGM5 2 2

CAMN FLINT AND SFAR CC CFERATED 1943

GRANITE PEGMATITE SILL WORKED FOR FELDSFAR ANC MICA
GRENVILLE PKCVINCE
PEGMATITE

1344SATTERLY F. 122

1952LANG P. 142

1S58ROKE P. <3
197GTRAILL F. 208E,447

1971FERGUSON F. 4¢

MG DB70 30

4NE TA O47UKnLCRIFFITH FPTY
ONTHASTINGS COUNTY FARADAY TP C16L 31 45U30L 783200 31E 1
PCRL MCRL
GFGM 2 1
J h GRIFFITH TCRCNTO
PGMT INTRLDING FARAGNEISS NEAR GRANITE CONTACT RADICACTIVITY
SPCTTY
GRENVILLE PROVINCE
PEGMATITE
MU 8 GRANITE G-GNEISS G-FEGMATITE
1952LANG P. 142
1G58RCWE F. S3

MC DB7406C 34
LU NB 107UKRCPACEMAKER FACEMAKER
ONTHASTINGS CCUNMNTY FARAGCAY TF C10L12-3 45043¢ vegaze
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PCLR URNN URNR
GFGM 2 2 MREL 43 PGNS 33 AMPB 33
FACEMAKER MINES ANC QOILS S5

3DDH 2047FY YWO NARROW PEGMATITZS

GRENVILLE PRCVINCE

PEGMATITE

MU 3 MARBLE DOLCMITE CALCSILICATE RCCKS
19E6SATTERLY PP. 12i-122

19€0R0OSE P. 37

¥D DE7C 32
4CEB TA Q47 LKRD
CNTHASTINGS CCUNTY FARADAY TP C3L14 445730 782230 31C13
PCLR
SPGM5 2 2

IN HORNBLENLE SYENITE FGNMT
GRENVILLE PROVINCE

PECGMATITE

MU 8 GRANITE G-GMEISS G-FEGMATITE

vC pB7C 33
4U NB TAD470KKLSOUTH GROUP GREYHAWKUR
ONTHASTINGS GOUNTY FARADAY TF C12L9-11 450240 762320 3iCiy
Ciit4-~11
Ci0Li0-114
C9L10

1 8uu U .395%

PCLR FRGS URNN URNRK ALNT
GRNT 2 2 MGBR 33 ANMFE 33 PGNS 33 MREL 33
GOLDHAWK FORCUFPIME ML 54-55

GREYHAWK URANIUM MINES LTD 55-56
METAL MINES LTD S57-59

SCINTILLOMETER GECLCGICAL SURVEYS PEGMATITE ZCNE 3000FT
SURFACE 1140UR 4229%FT UNDERGROUND 76DOH 10542FT
VERTICAL SHAFT 402FT 5965FT0 53905FTC U PROD 3834889
RACICACTIVE FEGMATITES IMN AMPHIECLITE S NE D 45-80SE
CRE TYFES MAGNETITE PEGMATITE QUARTZ LEUCCGRANITE
GRENVILLE PRCVINCE

PEGMATITE

MU B8 GRANITE G-GNEISS G-FLGMATITE

1356SATTERLY P. 117-121

19€2LANG F. 2€2

1967HEWITT P. €4

TRAILL P, 209,443

FERGUSCN F. 47

vGC DEB7U 34

3NE TA U O47GKRDECNVILLE GCLD M LTD ECNVILLEGC

ONTHASTINGS COUMY FARADAY TP CAL21i-24 450220 785830 31CO4W
CEL23

PCLR MCRL ELSR URNR

SFGM 2 2 MREL 33 NPLS 33 GNSS 33
BONVILLE GOLO MINES LTYO
HYCRA EXPLORATICANS LTC 59
GECPHYSICAL SURVEY 1U00CCD STR TP CRE IN PEGMATITE AND
CALCITE VEINS
GRENVILLE PRGVINCE
PEGMATITE
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1955SATTERLY AN FEWITY F. 49
19C6SATTERLY PPs 107-108
19€E7HERWITT F. 54

1970TRATLL FP. 443
1371FERGUSON P. 47

ML DE7C 36
4NE TA U470KRD
CNTHASTINGS CCUNTY FARACAY IF CiS5L6 45Ccul 78236V 21F &4
8TFT

PEMT 2 3 HBELG 33

IN CALCITE VEIN IMN GRANITE PEGMATITE ANC HCRNELENDE GNEISS
BRCWN CRYSTALS SIMNGLY IN GALCITZ VEINS OR FICA BCOKS
GRENVILLE PRCVINCE

VEIN

MU 8 GRANITE G-GNEISS G-FEGMATITE

1356SATTERLY FP. 170

1970TRAILL P, 447

1971FERGUSON Fo 47

¥C De7L 37
4NE TA U47UKROWHYTCCK PPTY
ONTFRONTENAC COULNTY MILLER TP L15SKWR 450036 770154 31F 3

PCLR
PGMY 2 2 GRNT 2 3
ZOMNED FEGMATITE S5GFTL ANALYSIS AND CIFFRACTICHh PATTERN FCF
PYROCHLORE ELONGATE ROUNCEC OR IRREGULAR MASSES WITH
MUSCOVITE
DIFFRACTICN FATTERN
GRENVILLE PROVINCE
PEGMATITE
MAF UNIT FELSIC RCCKS
1956SATTERLY P. 20
1967SATTERLY F. €4
1970TRAILL F. 445
1971FERGUSON F. 45

MDD 087G 38
4NE TA 0470KRTCRANEY FFTY W RANEY 5¢é
CNTPARRY SOUNC CISTRICTCHAPMAN TP C&L3 454339 793045 31tie
CLMT PCLR MCRL

GFGM 2 2

W RANEY SR SUNCRICGE
GRENVILLE PROVINCE
PEGMATITE

1958ROKE F. 92
1962LANG ETAL P. 258
1967HEWITT F. £8
1970TRAILL F. 445
1971FERGUSON F. 54§

MD DE70 39
4NE TA B470KRE
ONTNIPISSING OISTRICT ELTT TP caLs 454145 70545 31E11
7 NE 125 U 32
PCLR MCLR FRGS ESCN PRTT

GFGM5 2 2
DELCONA GOLELC MINES LTD
PCLR ANALYSIS &ULK SAMFLE
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GRENVILLE PROVINCE
PEGMATITE
1958ROWE P. 91

) NC DB7C 40

NB TA 0470KROFELISSA OCCURRINCE INTERNATCNMC
ONTMUSKOKA DISTRICT  CHAFFEY TP C5L23 452200 7$1500 3LEOGE
PRCL MCRL

GPGM 2 2

INTERNATICNAL CERAMIC MINING CO.

OPERATED 1948

GRENVILLE PRCVINCE

PEGMATITE

1967HEWITT P. €5

1970TRAILL F. 445

1971FERGUSON F. 4@

MDD DB7Y 41

4NE TA U O47O0KRCFETER RGCK MNG LTO

ONTHASTINGS CCUNTY HERSCHEL TF C8L39-40450320 780400 34F 1
BTFT PCLR MCRL EXNT URNR ALNT

GFGM 2 2 LCGR 2 3 GRGS 33
PETER ROCK MINING CO. CFERATED 1955

SMALL GRAINS CUEQ CCTAHECRAL CRYSTALS BLACK T1C REDCISH BRCHWN
SPEC ANALYSIS PEGMATITE 430FTL 1-11FTW ZONEC RADIOMETRIC
SURV STR TR 3D0H

GRENVILLE PRCVIMNCE
PEGNATITE

MU 8 GRANITE G-GNEISS G-FEGMATITE
1956SATTERLY F. 135

1958ROWE P. 93

1967HERITY F. 54

1970TRAILL F. 47

1971FERGUSON P. 47

ML DBE7.. 42
4NB TA O47UKRCEROWN CCCURRENSE CABRCWN 5&
ONTHASTINGS CCUNTY HERSCHEL TF CiL 2. 45u60d 78010u J1E 1
PCLR MCRL
PGMTS 2 1

D A BROWN FCRT WILLIAM
ZONED GRANITE PECGMATITE
GRENVILLE PRCVINCE
PEGMATITE

1952LANG P. 137
1958ROWE P. <3
1970TRAILL F. 445
1971FERGUSON P, 47

MC DB7G 43
4NE U470KkRCEBLUE RCCK CERIUM RAREEARTHN
ONTHALIBURTCN CCUNTY MCNMCUTH TF CBL1G-23445€20 781545 21C1E
caLde
FRGS ALNT URNR URNN LREN

GFGM 2 2 AMFB 33 MREL 23 MGBR 2 3
AMALGAMATED RARL EARTK MIN CORP CF £4-5b
CONFORMABLE GRANITE PEGMATITE LINSES IN GNEISSES ANC
AMFHIBCLITES ThRet ECCIES SULRFAZE WCRK COH
GRENVILLE PRCVINCE
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PEGMATITE

MU 2 AMPHIBCLITE FARAGNEISS QUARTZITE
1956SATTERLY F. 9€-99

1959R0OSE P. 39

19€2LANG P, 271

19€7HEWITT Fo 54

vC DETC L4
4NB TA U OQ47CKRDCAN ALL METALS EXFLO

CANALLPNET

ONTHALIBURTON COUNTY MCNMCUTH TP C8L5-8 445700 7819(0 21016

C9L5-9

PCLR MCRL ETFT

MRBLS5 31 GRZT 33 PRGS 33

CANADIAN ALL METALS EXFLCRATION LTD

8 CL 8000FT DC 1200FT DR ACIT SPEC ANALYSIS
SALMON PINK CALCITE MASSES IN MITAFYROXENITE
COARSE-GRAINED CALCITZ BIOTITE R0CK
GRENVILLE PRCVINCE

POCS

MU 2 AMPHIBOLITE FARAGNEISS QUARTZITE
1956SATTERLY F. 20

19€2LANG F. 2770

MO DB7UG6S 45
3U NB 107uKRCRARE EARTH

AMALREMCCR

ONTHALIBURTOM CCUNTY FCNMCUTH TF C8L20 445720 7681530 31Cty

FRCS URNR LRNN

GFGM 2 2 GRNT 2 2 AMFE 33 QRrRZT 33 MREL
LEAD URA MINES LTIL 48

RARE EAKTH MINIMG CORP OF CANADA 51

BLUE ROCK CERIUM AESORBEC 5b

AMRLGANMATED RARE EARTH MINING COMFANY LTD S€

CRIT

PRCDUCTICN 1S48-5€ 6-SHCWING NO 4 SHAFT 657FT ACIY

DCKH 490u0FT GKANITIC DYKES

GRENVILLE PRCVINCE

PEGMATITE

MU 2 AMPHIBCLITE FARAGNEISS QUARTZITE
1956SATTERLY FP. ©2-96

MG DB70 L6
LU NB TA U47UKRC CRCMWELL FFTY
ONTPETERBORCUGH CCUNTY CAVENDISH TF C5L14 444415
CeL13
BTFT URNP URNR

PGMT 2 2 MREL 23 GBER 2 3

DISSEMINATED MINERALIZATION MINCRAL ANALYSIS 24PC

GRENVILLE PROVINCE

PEGMATITE

MU 2 AMPHIBGOL1Tt FARAGNLISS QUARTZITE
1956SATTERLY FP. 20

19€2LANG P. €55

1370TRAILL P, 443

1S71FERGUSON F. 50

MD D27.069 47

4NE FE 1271KRCALBANY FORKS
ONTCOCHRANE LCISTRICT ALBANY FORKS 51t6
PCLR MGNT

CRET i1

782115 31D 9

ALNT

NEZ2GS

KEEVILMGL 6¢
BLU5238U 4eND2W
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MD DA7% 49
4NE U 047UKRCCUBAR URANIUM M LTC CUBARURANISS
ONTSUDBURY DISTRICT CILL TP c2L2 462245 804ILS 41T 7
FLP
PCLR BTFT EXNT ELSR FLOR ALNT

GFGM 2 2

NORTHERN FELDSPAR MINES LTD
CUEAR URANIUPF MINES LTC M 70
GRANITE PEGMATITE FELOSFAR FRODJCTICN 25FTw PINK SPAR
BICYITE MUSCCVITE

SUFERIOR PRCVINCE CCBALT FLATE
PEGMATITE

1358ROKE P. 93

19€2LANG ET AL F. 258
1967HEWITT P, 65

13741FERGUSON F. 52

1967HEWITT F. €5

¥C 087l 5y
4NE 0470KRLC AMABLE DU FOND
ONTNIPISSING CDISTRICT CALVIN T2 C2L315-17 461438 785330 2iL 7
PGLR EXNT
PGMT5 2 2

ZONED GRAITE PEGMATITES MINERALIZEL BORGCER PHASE
GRENVILLEFRCVINCE

PCLGMATITE

1962HEINRICH F. 214

1G70TRAILL F. 447

19741FERGUSON £, 4¢

®0C D87V 51
iNE U J470KRCNCVA BEAUCAGE M LYLC NEWMAN IJ
ONTNIPISSING CISTRICT 4eads 7¢€3u 2iL ¢

1 18G3E€lL  .0u49 NB 8¢

1 29€2 U .uul NG 69
KEEVIL MINING GRCLF LTD &9
140FT OVERBURDEN 5CSCFT PALAECZCIC LS COLOMITE CARBONATITE
BANDS NON-TITANIFERCUS MAGNLTITZI WLAK PYROCHLCRE MIN GRCUNC
MAGNETIC ANCMALY SOUBFT Nw 320uFT W RELIEF 1400006 CCh i203FY
HUCSCN BAY LCHWLANCS
STRATIFORM
1971FERGUSON F. 45

ML 0870 48
LNE TA U Gu70KRC
ONTSUDBURY GISTRICT CILL TP C2Ly4 46234E BUS1GD 41l 7
FLP
TOCT FCLR FLDOR GRN*
GFGM 2 2

ONE CARLOAD FELOSFAR PEGMATITE uUYKt 1UJFTL X LUFTHW
TCCDITE TC .251IN

SUPERICR FRCVINCE CORBALT FLATE

PEGMATITE

18322ELLSKCRTH Fo 171

1952LANG Pe 142

13988RCWE Pe €3

1372TRAILL F. 1€d

1971FERGUSON F. 52



-9l -

CALDER SFT 11 -48 10FT
GRENVILLEPRCVINCE

IRREGULAR

1954ROWE P. 5-7

1974FERGUSON FP, 237-39

1971LUMBERS PF.51-52,81-83

¥D DB70 52
3TA NB d470KRD CRCHAN URASE
ONTTHUNDER BAY OISTRICTMANITOUWADGE ARZA 4908 BELS 420 9

SEE ORCHAM MINES LTC NL70
SUPERIOR PROVINCE WAWA EELT

IRREGULAR
MO DB7C 5S4
4NE TA G47GKROERIGNALL CPECNGCMNGS 8
ONTPARRY SOUNLC CISTRICTCCNGER TP C40L7 452430 795430 31F &4
42325 FLO
EXNT cLMB SFRK MNZT
GFGM 2 2

MCGUIRE AND RCEINSCN 1¢23-25

OFECONGC MINING CCMPANY 1S4€E-~47

CONGER FELDSFAR FMINING CC LTO

TR 4DDH 765FT SKALL PEGMATITES S N4SW O €5-CQW
COLUMBITE ANC EUXENITE CRYSTALS TC 1IN WITH MUSCCVITE GARNET
IN LENTICULAR ZONE FELCSPAR PROJ 1923-25
GRENVILLEFRCVINCE

PEGMATITE

1932ELLSWCRTH Po 187

1942SATTERLY F. S7

1952LANG P. 141

1958ROWE P. 93

196uROSE F. 2¢

1967HEWITT P, 54

1870TRATILL F. 1€1

1971FERGUSON F. EU

FCLR URNN
SYNT PRXN FNIT GCRET

NOVA BEAUCAGE MILES LTD E2-56

COMINCO

NORD INTEREX LTC 714~

EUFEORAL TO SUBFRcCRAL DISScMINATED LRANIAN PYRCCHLORE IN
PYROXENITE FILGT ®ILL WCRK DONE SHAFT 2-LEVELS RESERVE 41190

T NB205 ICLE SINCE 56 AGE 565 MY K/AR BOTT

STCCK 800LFTw X 1CGOOFTL GCRE ALKALINE SYENITE-AND PYROXENITE
RING AEGIRINE-FCTASSIC FELODSPAR FENITE 500-1300FTW MINOR CRET
INTRUSIONS RING QUARTZ FENITE CAP PALAEOZOIC LS MINERALIZEC
SHCOTS IN FIRST RING FRCM CCRE MAGNETIC ANCMALY OVER STCCK
NEWMAN DEFOSIT 1953-56 GREAT MANITOU DEPOSIT 1953 CALOER CEPQS
IT 1953 MANITOU ISLANDS CEFOSIT 1971

NEWMAN ABCVE 3uuF1 LEVEL 3MT «L42% U308 U.E13ZNECZOS
BELOW 2.7MT H9QLT/VFT .042% 8. €9%
1.8 456U « 05 .88
1) 1540 «075 1.06

GT MANITOU 427 «10 - 38
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¥C D27C 55

18€ FLONE 357CKR1.E.COLOWELL OCCUR CANEERYL
ONTRENFREW CCUNTY LYNDCCH TP C1i5L2%3 452015 775645 21F 6
EXNT CLME LnOC SMRK MNZT

GFGM 2 2 GRGS 32
T B CALDWELL 2¢
CAN BERYLLIUM MINLS ANLC ALLCYS
FELDSPAR FRCOUCTICN 132€ 1¢39
GNEISSES S N3U-7Ck D 20-60SE CONFORMABLE PEGMATITES
DYKE 245FTL X 4-34FTW S NBY9E D 90 WELL ZCNED
COLUMBITE MASSES .5IN TC .5 X 12IN FLATES NB-ANATASE
GRENVILLEFRCVINCE
PEGMATITE
MU 8 GRANITE G-GNEISS G-PEGMATITE
1215J0KNSTON P. 1€6

1353HENWITT P, 3€-42
1358ROKE F. S5
1959R0SE F. 38
1967HEWITT F. 65
1970TRAILL P. 245
FERGUSCN P, 51

MO DBY70UBS 56

iu NB 0470KrUCAMELRCN LAKE CANEERYL
ONTRENFREW CCUNTY LYNCCCH TP C15L 38 451945 775545 31F 6
13549 FLOD
50 ERL
cLvg FRGS EXNT gRYL MCCL ALRT
GPGM 2 1

RENFREW MINEKRALS LTD 35-3¢&

CAN BERYLLIUM MINES ANC ALLOYS

GPERATED 1935-6 1549 CFEN FITS

DYKE S N7CE 6UOFTL X 100-150FTW STRONGLY ZONED
1948~5u 3007 FELCSFAR 57180LBS RERYL COLUMEITE SUXENITE ANC
MAGNETITE ARE ASSCCIATED IN DYKEZ
GRENVILLEFRCVINCE

PEGMATITE

MU 8 GRANITE G-GNLISS G-FoGMATITE

1344SATTERLY FF. S7-9¢

1953HENWITT F. 4z-46

1958ROWL P. S4

19€7HERWITT F. €5

1970TRAILL F. 1ti

1971FERGUSON F. 51

MO DB7uvi69 B7
2FE NB 1271KRLCLAY TF

CNTCOCHRANE CISTRICT CLAY TP Nh4 4¢4830 8206 426G16E
1 : FE 7¢ ST 2 AL 4125 S 6 NE
MGNT GRN*
CRET SYNT GNSS

1954 LUNDBERG EXFPLORATICNS LTD

1955 MATTAGAMI MINING CC LTD

AEGIRINE SYENITE STCCK 8MIL INTRUDES GNEISSIC TERRAIN CRBY ZCNE
15¢ FTT DIP IN 70NW AEROMAG ANCMALY 1.,8MIL X 1.3MIW RcLIEF 3300
GAMMAS LCW RACICACTIVITY K/AR AGE 1ulioMYy

SUPERIOR PRCVINCE

IRREGULAR
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19€7GITTINS P. E53
1971FERGUSON FFP. 32-33

MD DB7U 58

4NE TA O470KRCMAVIS L LUNECHCGHML
CNTSUCEURY CISTRICT CRYCEN TP LEJD o045 E2F15
CLMB

PCMT5 2 2

LUN ECHO GOLC MINES LTLC
SURFAGE WORK 2000 FT 0D
SUFERICR FRCVINCE COBALT FLATE

PEGMATITE
M0 DE7C 59
AFLDNB DW7GKROAMBEAU NINE WANUFFELD
12627 FLO
ESCN EXNT
GPGM 2 ¢

WANUP FELCSFPAR MINES LTD

PEGMATITE 25FTW DISSEMINATED MINERALIZATION FRCOUCEC FELCSFAR
1926-27

GRENVILLEFRCVINCE

PEGMATITE

19€0ROSE P. 18

1967HEWITT F. €5

1970TRAILL F. 203,207

1971FERGUSON P, 51

MC D874 60
4NE 0470KRCWINDOVER FPTY SILANCC MC
CNTFETERBORCUGH CCUNTY CAVENDISH TF C3L3 444220 782330 1C 9
FRGS MGNT ZRCN URNR

GFGM 2 2 GRNT 2 3 SYNT 2 3
SILANCC MINING ANC REFIMING GO
SURFACE WORK SDOK 3766FT DISSEMINATED MINERALIZATICN
GRENVILLEPRCVINCE
PEGMATITE
MU 2 APPHIBCLITE FARAGNLISS QUARTZITE
19C6SATTERLY F. 23
19€2LANG ET AL P. 255
19€7HEWITY F. 55
1970TRAILL F. 209
1971FERGUSON F. 51

) ML DRY7OQ o1

4U NB 0470KRCh-STEWART CCCURRENCE
ONTNIPISSING ODISTRICT CALVIN TF C1L11-12 461345 785145 34L 7
FRGS

GFGM5 2 2
W STEWART EAU CLAIRE CNT
GRENVILLEPRCVINGE

PEGMATITE

1952LANG P. 138

1958RONWE F. 91
1970TRAILL P. 20¢
1974FERGUSON P. 49
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vC DB7C 62

INE FLDGRTU470UKRTJ«GoGOLE MINE D.L.ROSE
ONTNIPISSING CISTRICT MURCHISCON TPC4L14-15453130 780030 31f 9
93844 arvz
23844 FLDR
FGMTS 2 2

JeGe GOLE Debe RGCSS

DeL.ROSE AND CO = MADAWASKA FELOSPAR 1938-44
OPERATED 1937-uu4

GRENVILLEFRCVINCE

PCGMATITE

1944SATTERLY P, 120

1952LANG P. 147

1970TRAILL F. 2U8

1974FERGUSON F. 4¢

MO DB7o 63
1U N8B 0u47{KRGMCAQUIRL MINE MCQUIRERGCE
CNTPARRY SOULNC CISTRICTCCNGER TP (¢ {89-10 451345 7¢5200 21E &
25 FLo
SMRK URNN TCLT CRLT

FCMT 2 2

MCGUIRE RCBINSCN
FRCOUCED €187 FELLSFAR 1925 SMALL PIT ON LCT LINE MUSCOVITE
PRCSPECT
GRENVILLEFPRCVINCE
FEGMATITE
i942SATTERLY P, 57
1952LANG F. 141
1€58RCHZ P. 92
196UROSE P. 3%
1GE2LANG ET AL F. 256
1967HEWITT Ff. 55
1970TRAILL F. 478
1871FERGUSON F. &0

PCLR PRVK BTFT APTT CLCT
¥C DB7CuBg 78
3BE NB 0771KRE
ONTNIFISSING CISTRICT MATTAWAN TP C9 Li9-
20
BRYL EXNT PCLR
GFGM
GRENVILLE PRGVINCE
PEGMATITE
18CGBARLCH
1932ELLSWORTH FF. 189-191
1968MULLIGAN F. 86

MD DB7G0N69 84
3NE 1271KRCCANADA ALL METALS CANACAAMEX
ONTHALIBURTOM CCUNTY MCNMCUTH TP C9 L7N2 4455 781830 31Ci6h
PCLR

CANADIAN ALL MEZTALS EXFLCRATION LTD
CALCITE VEINLETS wWITH PYROCHLORZ
GRENVILLE PROVINCE

VEIN
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1970TRAILL F. 444
1971FERGUSON Fo 47

#0 DB70U69 86

2FLDTA UB70KRC MCLYGCRFAM
ONTNIPISSING OISTRICT CALVIN TP C8L24-22 46473y 78570y 31L 7
2526 FLD
7 u TR TA 15
CLNMB EXNT SMRK ALNT
GFGM 2 2

OBRIEN ANC FChLER

MOLYBDENUM CORP AMERICA

3 CYKES 20UFTW MAXx 1U000FTL BULK SAMPLT TR U3CS8
OPERATED 1955 CM ECND AND ECBJO CLAIM GRPS FELCSFAR FRGCLCTICN
25-26

GRENVILLEPRCVINCE

PEGMATITE

1932SPENCE F. 51

1952LANG P. 147

19€0ROSE P. 21

1967HENWITT P. 68

MD Da7Lue9 32

4U NB G77TCKRLELUE RCCK CCCUR RAREEARMCL

ONTHALIBURTCN CCUNTY MCNMCUTH TP C5-6L18-445€00 781435 31016
0

FRCS URNN URPN URANR

GPGM 2 2 MREL 33

RARE EARTH FINING CO LTLC 54-56

NO2 SHAFT 440FT THREE LEVELS 56761 FT SURFACE 0CD 16817 FT
UNCERGROUND DO ELACK RESINCUS GRAINS IN GRANITE FEIGMATITE
GRENVILLEFRCVINCE

PEGMATITE

MU 2 AMPHIBOLITE FARAGNEISS QUARTZITE

1970TRAILL F. 20¢

1971FERGUSON F. u4&

MO DEB7006S 94

ZNE U 1271KRCFISSICN OCCURRINCE
CNTHALIBURTCN CCUNTY CARCIFF TF CZi L5 452620 781012 21E01E
BTFT EXNT URNN

ONTARIC RADIULM CCRF INTERNATIONAL RACIUM ANC RESOURCES 2%-23
WILBERFORCE MINERALS LTD 37

FISSION MINES LTL 46-55

SURFACE AND UNDtRCGCROUNG EXFLORATICN

GRENVILLE PRCVIMNCE

VEIN

1970TRAILL F. 444

1971FERGUSON F. 46

MG DB700bCG116
3NE U 1271KRC
ONTHALIBURTON CCULATY CARCIFF TP (C18L4-5 440640 781332 21016t
PCLR

GRENVILLE PROVINCE
IRREGULAR
1970TRAILL F. 444

1971FERGUSON F. u4E
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“C 0870 121

1FLONB 0570KRCCRSER~KRAFT S ORSER 58
ONTLANARK COUNTY S SHLRBROOKE TPCS5L13444740 7€3120 31C15
Co
4 TH 14
31623 FLD
EXNT’ FLCR TRMN

GFGM 2 2 GBEBR 2 2 GRNT 2 2
ORSER KRAFT FELCSFAR GO
FELDSPAR PRODUCTICN GPGM 75X200FTL ZONED.
BULK SAMPLE TC ME 21 OFERATED 1916-22
GRENVILLEFRCVINCE
PEGMATITE
MAP UNIT MAFIC RCCK-FELSIC ROCK CCNTACT
1952LANG P. 146
1958RONE P. 96
19€0ROSE F. 26
1967HEWITY P. 65

ML 087C 122

4NB 057 OKRE GRAFAMLAKESS
CNTSUDBURY DISTRICT SERVCS TP Cé6L6 4€1530 844430 LIT 2
EXNT ESCN

GFGM 2 2

1952 THE GRAHAM LAKE MINING SYNCICATE

BULKS TO OOM GSC DISScMIMNATED MINERALIZATICMN RADIOACTIVE
GRENVILLEPRCVINGCE

PEGMATITE

1952LANG P. 14¢

1958ROWE P. 96

19€2LANG ET AL F. 277

19€7HENWITT P, 65

¥C 0870069123

INBTA U  O04L7OKRCLEASIMN FFTY SILVER CRAT
ONTHASTINGS CCUNTY FARADAY TP C150L30-31450250 783420 21E 1
8TFT PCLR EXNT ELSR APTT FYRT

MRBL 12 GNSS 3 GFGM 2 2

ORSER-WILSON OF 25 MICA

BANCRCFT MICA AND STONE FRCLUCTS LTD CP 47-~49 MICA

SILVER CRATER MINES LTC. NL70 OP 53-55 U

BTFT SPEC ANALYSIS 41.5FC NB205 1.4FC TA205 21.4PC U308
OPEN PIT FOR MICA LENSE COARSE-GRAINED CALCITE BICTITE RCCK
400FTL X S00FTW X 350FT COWN DIP S N20-30E ADIT N63W 435FTL
2500H 5500FT ROCK 70-8G0PC CALCITE ACC BIOTITE 506CA HORNBLENDE
ZONES BETAFITE

GRENVILLE PRGVINGE

PEGMATITE

MU 8 GRANITE G-GNEISS G-FEGMATITE

1943THOMPSON F. 5¢ '

1956SATTERLY FF. 123-132

1957JONES P. 24

1958ROKE F. 93

1961HOGARTH P, €15
1962LANG P. 260

1970TRAILL FP. 4h4
1971FERGUSON P. 47
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¥0 DB?7Y 124

iFLONB US73KROMAHONEY AND MORIN
ONTNIPISSING ODISTRICT SABINE TP C1L28-29 4455900 780300 31E 8
2425 FLD
ESCN EXNT FLOR
GPGM ¢ 2

MAHONEY AND MCRIN

FELOSPAR PRCCUCTICN OPERATED 1924-2S DYKE 20FTh
EUXENITE IN MASSES TO 4IMN 2097 FELCSPAR PRCOUCED
GRENVILLEPRGCVINCE

PEGMATITE

MU 8 GRANITE G-GMEISS G-FEGMATITE

1932SATTERLY F. 53

1952LANG P. 149

1958ROWE P. 96

1962LANG ET AL F., 277

19E7HEWITT F. €5

1970TRAILL P. 23°¢

1971FERGUSON P, 5u

MC DB74. 125

4U NB 0570KRC SASINEURANG S
ONTNIPISSING DISTRICT SABINEZ TP Cil2,8 444820 781300 21E 8
ESCN

GFGM5 2 1

SAEINE URANIUM FINES LTC

SURFAGCE RADICNMETRY GEOLOGY
GRENVILLEPRCVINCE

PEGMATITE

MU 8 GRANITE G-GNEISS G-FLGMATITL
1958RCONWE P. S6

1971FERGUSON F. 5¢

MO D870 126
4NE US7UKRC £ BETZ
ONTRENFREW CCUNTY RICHARDS TP Ci4L2 454515 772945 3iFit
FRES ESCN URNN

E BETZ TORONTO
GRENVILLEPRCVINMCE
PEGMATITE

195 8ROKE P, GE
1959R0SE P. 39
1371FERGUSON P. 52

MC DE7L ia7
1CRMNE 0570KRCCRAIGMONT MINE
ONTRENFREW CCUNTY RAGLAN TPC18L3-4 451¢ 7730 21F 5
120046 CRN
EXNT CRDM ALNT URNN
SFGM 2 2 MREL 33
CANADA CORUNECCM CCHMFANY 18S9-1918
MANUFACTURERS CORULNDUM CCMFANY 19(G9-1913
CORUNDOUM LTLC 1¢c1c¢-21
WARTIME METALS CCRP 13944-4¢
TRENCHING GEOLCGICAL RACICMETRIC SURVEYS 2CDH 601FT ADIT 22Q0FT
DRIFT 22GFTL CORUNDULM FKCD FROM PITS S AND W SICES RCEBILLARC MT
SYENITE PEGMATITE INTRLDES NEPHZLINE SYENITE
GRENVILLEFRCVINCE
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PEGMATITE

MAP UNIT META-SEDIMENTARY ROCKS
1952LANG P. 141

1953HEWITT FF. 5€-59

1958ROWE P. 95

19539ROSE F. 29

19€62LANG P, 277

19€7HENWITT F, 55

1971FERGUSON F.51

MG DBTU 129

4NE DS70KRUF.G. GUINN OCCURRENC

ONTFRONTENAC COUNTY OLOEN TP C7L8 444220 764320 31Ci5
EXNT

B8SLT 1 2 MREL 33
GRENVILLEPRCVINCE

IRREGULAR

MU META VOLCANIC ROCKS CRYSTALLINE LS CONTACT
1958ROWE P. 95
1971FERGUSON Po 45

MO DB7O 130

4NE 0570KRCJ«P.QUINN CCCURRENCE CRSER=-KRAF
ONTLANARK COUNTY NCRTH BURGESS C6L23 444500 762000 31C1i5
PCLR EXNT

GPGM MREL 33

J F QUINN STAMEYVILLE
ORSER-KRAFT FELLDSFAR COQ.
GRENVILLEPRCVINCE
PEGMATITE

MAP UNIT SEDIMENTARY RCCKS
1922ELLSHCRTH F. 262
1952LANG P, 146

1958ROWE Ps 95

1970TRAILL FP. 204-205
1971FERGUSON P. 48

MD DB7O 131

1FLPNS US70KRCJ G GOLE MADAWASKA 58
ONTNIPISSING DISTRICT MURCHISON TF C4L15 453130 7800230 21E S
Culiy
103744 FLD QTZ TA
FRGS FLOR GRT* ALNT
GPGM 2 2

J G GOLE D L RCSS CFERATED 1937-44
MACAWASKA FELOSFAR CO

FELDSPAR ANG GUARTZ FPROCUCTION TO &4
GPCM 15-60FTWOOUFTLLS5-30FTD FRGS ASSOCIATED WITH BLACK MICA
GRENVILLEPRCVINCE

PEGMATITE

1944SATTERLY F. 120

1952LANG P. 147

1958R0OWE P. 85

19€2LANG ET AL F. 274

1967HEWITT P, 65

MO DB70069132
4NE 1271KRCC.E. EARLE
ONTHALIBURTON COUNTY CARDIFF TP C12-13L104450 780730 31Ci6E
ELSR BOTT AFTT
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CALCITE VEIN EBKMICA AFATITE ELLSWCRTHITE
GRENVILLE PROVINCE

VEIN

1970TRAILL F. 443

1974FERGUSON P, 4t

MO DBYGC 133

4NE FLP US705RCCAMERCN MINE KEYSTONECCSS

ONTNIPISSING DBISTRICT MURCHISON TP C8L22 453230 7804ud 24E 9
64051 FLO

EXNT FLOR ALNT

GFGM 2 2

KEYSTONE CONTRACTCRS LTL WINDSCR
K BOWSEY 1957

FELDSPAR FRCECUCTICN 194¢-43
GRENVILLEFRCVINCE

PEGMATITE

1944SATTERLY F. 121
1952LANG P. 138

1958RONWE P. S5

19€2LANG ET AL F. 275
1967HEWITT P, 15
1971FERGUSON F. 46

#L CBR7(GU6S13¢

4NE U FLPUS7CKRCGENESEE NC2 W JESSUP 58

ONTHASTINGS CCUNTY MCNTEAGLZ TP C7 L4i4 4531020 775840 21F 4
2631 FLD

PCLR EXNT FLOR

GFGM 2 2 FPRGS 33 AMPE 33 LMSN 3 3 BRCC 3

GENESEE FELOSFAR CO 2&-31

D. VARCY K. JESSLF «48-51 28467 FELDSPAR
ZONED GRANITE FEGMATITE

FELOSPAR PRCCUCTICN
GRENVILLEPRCVINCE

PEGMATITE

MU 8 GRANITE G-CGNLISS G-FEGMATITE
1352LANG P. 145

19E4HEWITY F. 48-49,69

1958R0OWE P. 95

1970TRAILL fo 205,446
19741FERGUSON F. 4¥

MC DB7({6€135

3NE U 1u70KkrEGUIRK J JdUIRK
ONTHASTINGS CCUNTY MOCNTEAGLT TF C4L1112450900 774630 21F(9
ELSR URNR TFRT

GFGM 2 2 FRGS 33 AMFE 33 PRXN 33 GRNT 2 3
H GUIRK J £ GUIRK FROSFECTEC 55

SEVERAL SMALL CCCLRRENCES STR TR RACIOMETRIC SURV
SMALL IRREGULAR CAREONATE ECDIES

PITS TRENCHLS RELC HORNBLINCE GRANITL PZIGMATITE
GRENVILLE PFOVINCE

PECMATITE

MU 8 GRANITE G-GNEISS G-FEGMATITE

1954HENWITT F. 740

1956SATTERLY F. 140-1i41

19€2LANG ET AL F. 272

19€7HEWITT F. 64

1971FERGUSON P, 47
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M0 Daz7o0 136

4NE 0570KRCSCVEREIGN PPTY . FAIRLEYREDSS

ONTHALIBURTON COUNTY MCNMCUTH TP C3L3-5 445935 781320 31C16
. C4L2-4,5

EXNT URNR URPN ALNT

GFGM 2 2 MREL 33

FAIRLEY RED LAKE GOLD MINES LTD 55-56 SURFACE ANC DOH
CASSIAF RAINBOW GCLD MINES LTD 62
TR 8DDH 483FT SCIMTILLCMETER SURVEY
GRENVILLEPRGOVINCE

PEGMATITE
MU 8 GRANITE G-GNEISS G-PEGMATITE
1956SATTERLY FP. 88-89
1958ROWE P. 95
19€2LANG P. 27C
1971FERGUSON P. 46

“D DR70 137

INE FLD 0570KROCEBRIEN FOWLER

ONTNIPISSING DISTRICT MATTAWAN TF C3 L29 4€1915 78471S 31L 7
2526 FLD

EXNT

GPGM 2 2 SGAS

O”EBERIEN AND FCWLER LTD 1925-26

MOLYBOENUM CORP CF AMERICA

300FTL X 18-25FTw S 27u D EGW BULK SAMPLE TC ME S50
EUXENITE IN MASSES FROM +25-5.0 INCHES
FELOSPAR FRCDUCTICN PGMT 18-25FTH
GRENVILLEPROVINCE
PEGMATITE

1932ELLSWCRTH FF. 189-191

1952LANG P. 148

1958ROWE P. 94

19€2LANG ET AL F. 268

1967HEWITT P. 05

1970TRAILL F. 20€

1971FERGUSON P. 49

8D DB7u 138

4U NB 057UKRCC.PALANGIC OCCJUR 58
ONTNIPISSING CISTRICT MATTAWAN TP C2 L29 461852 784715 31L 7
EXNT

GPGM 2
C FALANGIO NCRTH EAY
GRENVILLEFRCVINCE

FECMATITE

1952LANG P. 447

13958RONWE P. 94

1962LANG ET AL F. 268

19€7HEWITT F. 65

1971FERGUSON F. 49

MO D870 139

4NE 0570KRC CRCHEANURANMNS 8
CNTGOCHRANE CISTRICTY MARATHON TF 485¢€ dbel 42A15
PCLR

SYNT NFLS

ORCHAN ML

ORCHAN URANIUF MINES LTC
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SUFERICR FRCVINCE ABITIBI EELY
IRREGULAR
1958ROKE P. GE

MO 0878 146G

4NE U I57u¢KRCMCCMBE FPTY MACGRECGOK CCV JGMCCOMEE 5&
ONTALGCMA DISTRICT TF 28 R12 4718 8436 LiNAD
PCLR ELSR ALNT

GRNT 2 FGMT 2 Dies 2
J.Ca MCCCMBE ANC ASSOCIATLS
MINERALS FRCM MINERALIZED FRACTURES IN GRANITE AND PEGMATITE
NEAR DIABASE CYKE
PECMATITE
SUPERIOR PRCVINCE
FEGMATITE
1952LANG P. 130
1958ROWE P. 96
1970TRAILL F. 447
1971FERGUSON P. 45

MO D870 142

4NE U US7UKRCHATCH FROFERTY UNIVERSALLSS
CNTRENFREW CCUNIY LYNCGCH TP Ci5L2¢ 452000 772407 J1F 6
CLMB EXNT LNOC ALNT ERYL MNZT

GFGM 2 2 FMRbL 33

UNIVERSAL LIGhT METALS CC NL7D
GPEN PIT NO PRCCUCTICN
GRENVILLEFROVINCE

PEGMATITE

MU META-SEDIMENTARY ROCKS
1952LANG P. 146

1953HEWITT FF. 83-64

13858ROKE P. G4

1971FERGUSON F,. 51

v DB7C 143

iFLDNB U 357UKROFCXTON 58

ONTFRONTENAC CGUNTY LCUEGHBORJUGH TPCSL11442¢ 7632 31C 7
iz2u21 FLD

EXNT FLOR GCLAN ALNT

GFGM 2 2 FREL 33

M o CBRIEN LTD
OBRIEN FCWLER S CRSER
FELDSPAR FRCOUCTICN 1892C-1921 2 DYKES 30FTL N3UE ZCMED
FRCD 12507 FELOSFAR
GRENVILLEPRCVINCE
FEGMATITE
MU META-SEDIMENTARY ROCKS
1932SPENCE F. 3¢
1952LANG P. 146
1958ROWE Po S4
19€0ROSE F. 4
1970TRAILL F. 204
1971FERGUSON F. 45

MC DB?70 144
4NB U 057CKRCFATTERSCN OCCURRENCE 58
ONTHASTINGS CCUMNTY HLRSCHEL TP (16L1718451130 780130 341 1
ESCN EXNT
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GPGM 2 2 GRGS 33 AMPE 33
W A PATTERSCN 56
STRIPPED TR RADICMETRIC SURV CUARSE GRAPHIC GRANITE
PEGMATITE 4uOFTL Z25-43FTW ZCNED S N6QE
GRENVILLEPROVINCE
PEGMATITE
MU 3 MARBLE CCLCMITE CALCSILICATE RCCKS
13C6SATTERLY F. 134
1958ROKWE P. 92
19E7HEWITT F. b4
1976TRAILL F. 24°
1974iFERGUSON F. 47

MO DE76069145
LNE U US7URROGRIFFITH
ONTHASTINGS CCUNTY HERSCHEL TF C1 L32- 4E(¢ 7759
33

JW GRIFFITH TORGNTO
GRENVILLEFRCVINCE

MU 8 GRANITE G-~GNEISS G-FLCMATITE
19C2LANG FPo 142

1958RORE P. 93

#C DBYC 146
4NE U US7UKRUAMEEAUFFTY
ONTPARRY SOUNC DISTRICTHENVEY TP CALG 4548 8435
EXNT FLOR TCLT
GFGM 2 2
WAMUF FELCSFAK FMINES LTC
FCLDSPAR PRCODUCTICN OPLRATEC 1926-27
GRENVILLEPRGVINCE
PECMATITE
1332ELLSHCRTH Fa 173
1952LANG P. 136
1958R0OKE P. G3

MO DE7Q 147

58
31E 1

I1HO5E

URNN

4NE8 U USTUKRCEESSheck MINE RMCLARKLEVSS

CNTPARRY SOUNG LISTRICTRCNVEY TP CBLS - L5438 8135
FRCS EXNT TCLT URNN

GFGM 2 2

FELOSPAR FRODUCTICH

GRENVILLEFRCVINCE

PEGMATITE

1332ELLSWCRTH Fao 174-173

19E2LANG F. 137

1958RCKL F. €3

MC 087y 148

41H15
ALNT

3NB US7CKRCLUN-cCHC CCCUR LUNECHCML 538
ONTPETERBCRCUGH CCUNTY GALWAY TF C8 L26 4uoyg2C 78263u 21D10E

PCLR

MREBL 33
LUN-ECHO GOLLC MINES LTC 19Y5¢
GRENVILLEFRCVINCE

IRREGULAR
MU 8 GRANITE G-GNEISS G-FEGMATITE
195 8ROKE P. S3
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~0 D870 149

4NE 0570KRL MCMILLAN
ONTRAINY RIVER OISTRICTELI LAKE 4859 9229 52C16
BYFT

M MCMILLAN NCRTH EAY
SUPERIOR FROVINCE NIPIGON PLATE
1958ROWE P. S&

MD 0870 i50

4NE 0570KRD 58

ONTNIPISSING UISTRICT OICKENS TP GzL2 453340 774730 21iF12
FLD

EXNT FLDR

GFGM 2 2

J C CUNNINGHAM-DUNLOP
FELOSPAR FRCODUCTICN
GRENVILLEFRCVINCE
PEGMATITE

1952LANG F. 142
1958ROKWE F. Q3

MD DE78 i51
4Ng 057 0KRLCF.G. ARMSTRCONG QCCUR
CNTNIPISSING CISTRICT DICKENS TP C13L9 453800 775220 34iF12
PCLR EXNT SMRK GRNT MNZT
GFGM 2 2
GRANITE PEGMATITE S5uFTH
GRENVILLEPROVINCE
PEGMATITE
1932ELLSKWORTHITE FPF. 192-194%
1952LANG P. 142
19S8ROWE P. Q&
1971FERGUSON F. 49

+D DB70 152
4NE 0570KRD 58
ONTPETERBOROUGH CCUNTY CAVENODISH TP C8-9L15444€00 782200 31016
FRGS
GRNT 2 ¢
OPERATED 1932-6 1940-2
GRENVILLEPRCVINCE
IRREGULAR
MU 8 GRANITE G-GNLISS G-FEGMATITE
1956SATTERLY F. 41
1958ROKWE P. Q2
1971FERGUSON P. 51

MO DB87L 153

38E SN NB G570KROLEACH AND JOHNS REDCRE 58

CNTSUDBURY CISTRICT CARTER TP MIC8 CNR 474¢ 8154 44P13
8E SN NB TA

EXNT

GFGM 2 2

RECORE MINING CC

SUPERIOR PROVINCE ABITIBI BELT
PEGMATITE

1952LANG P. 154

1968MULLIGAN P. 79
1974FERGLUSON F. 52
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MC D870 154

2U N8B 1070KRCMINODUS CCCURRENCE MINEBUS CCR
ONTHALIBURTON CCUNTY CARCIFF TP C14L11S2 450Gu05 780720 31E01
ELSR URNN URNR ALNT

GFGM 2 2 GRNT 2 3 GNSS 33 SYNT 2 3
MINOUS CORP LTD CF 53-55
MINDUSTRIAL CCRF LTEL 55-56
GECLOGICAL MAF 5%
GRENVILLE PRCVINCE
PEGMATITE
MU 8 GRANITE G-GNEISS G-FEGMATITE
1956SATTERLY F. €7
19€2LANG P 253

M0 DB7uU69155
3NE U D47O0KRCCENTRE LAKE CENTRELAKESS
ONTHALIBURTCN CCUNTY CARCIFF TP C9-13 445S15 780400 31016
L23-30

PCLR

PGMTS 2 2
CENTRE LAKE URANIUM MINES LTD

GRENVILLEFRCVINCE

PECMATITE

MU 8 GRANITE G~CGNEISS G-FEGMATITE

1955SATTERLY ANLD HEWITT F. 21

M0 CB73 156

Ly N8B G47UKRCLYND SCUTH GRP B-ZCNt CYNCMINESLSE®

ONTHALIBURTON CCUNTY CARCIFF TP CBL12-14 445902 780603 31016
45460 u3cs

HCTL PCLR URNN URNR * ALNT

GFGM 2 2 ANMPE 33 GRNL 33 GNSS 33
DYNC MINES LYD MNLT7O
CANADIAN OYNO MINES LTD 54
CPERATEC 19%4-€0 UNCERGRCUND $ 37¢2331 FROC L3CE
DDH 58653FT B-Z0NE SHAFT 9SG7FT L1790FTD 165FTR 1000TPDC MILL
NUMERQUS GRANITz FEGMATITE EBODIZS
GRENVILLEFRCVINCE
FEGMATITE
MU 8 GRANITE CG-GMNEISS G-FEGMATITE
1956SATTERLY PF. 43-45
1958RCOKE F. 92
19€2LANG P. 2EC
1967HEWITT F. 54
1971FERGUSON F. 45

MO DB7U 157

1FLDU NB 0470KRCMOLYECENUM CORP CCCU MCLYCCRFPANM
CNTNIPISSING DISTRICT CALVIN TP C9L19-22 4E 78 21L 7
CL¥B EXNT ALNT FLOR

GPFGM5 2 2

A.RYAN 1900

BOEJO MINES LTO

MOLYBDENUM CCRPCRATICN CF AMERISA 1650

ZONED GRANITE PEGMATITE 20FTW 4 COYKES FELOSFAR FRODUCTICN
SEE 6428, 6787

GRENVILLEFRCVINCE

PEGMATITE

1932ELLSKCRTH F. 189
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1952LANG F. 147
1958ROWE P. 91
19€eLROSE PP, ci1-22
1G70TRAILL F. 246
1371FERGUSON F. u4¢

MO DB7v 158
14 J476KRE
CNTINIPISSING CISTRICT CALVIN TF C4 L22 LE1L44LE 785630 31L 7
EXNT SMRK ALNT
GFGMS5 2 2
J W MACFARLANE TCRCNTC
GRENVILLEPRCVINGE
FEGMATITE
1952LANG F. 147
1958ROWE F. 9z
19€2LANG ET AL F. ¢51
19€7HEWITY F. 65
1971FERGUSON P, 4¢

ML D371069159

4N8 U 1U70KRTCAMERCN-ALEICK J3CC CAMERCMN

CNTNIFISSING CGISTRICT PMULRCHISON VTP CE€L17 453zul 780220 Z1E(9
24953 FLD

FRGS ALNT

GFGM 2 2 GRNT 2 2
CAMERON AND ALECK
CPERATED 1949-53
GRENVILLE PROVINCE
PELGMATITE
MU FELSIC RCCKS
19€7HEWITY . 65

MC DB7Y 160

3NB J47uXrCYANKEL [AM OCCURRENG FOLKLER 538
ONTNIPISSING DISTRICT BLTT TP C9LS 4543 79 21E11
PCLR FRGS ESCN

GFGM5 2 2

£ K FOCKLER

GRENVILLEFRCVINCE

FEGMATITE

1958ROWE F. 91
1970TRAILL P. 445

19741FERGUSON F. 4¢

¥C DB74 iel
2FLDNE 0473KRCC.INNES OCCURRENCE
ONTLANARK CCUNTY EATHURST TF C9L22 445€3d 7€232C I1C15
EXNT FRGS FLOP CRLT
GFGM5 2 2 GRNT 2 2
W ENNIS
GPGM MINED FOR FCLULLSPAR CPERATETD 1922
GRENVILLEFRCVINCE
FEGMATITE
MU FELSIC RCCKS
13C2LANG Pe 1327
1958R0OW F. 91
1960R0OSE P. du-21
19€ZLANG P. 248
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1967HEWITT F. €3
1970TRAILL F. 205
1971FERGUSON . 48

ML D274 162
2U NE JU7CKRCF«GoWALTCN
ONTTIMISKAMING CISTRICTHLLE TP (4 SE4 S2L5 4132 8104 41FCQE
FRCS
APLT 2 2
1956=57 H.G.WALTCN
20CH TR NARRCW AFLITES IN DIABASE RADIOACTIVE
SUPERICR PRCVINCE ABITIBI SELT
PEGMATITE
1958ROWE P. 91
19741FERGUSON #. 53

¥D DE70 163

4NE U479KrCkoa MCCOSHEN OCCUR

ONTRENFREW CCUNTY aLIC: TP C15L13 454845 771637 31F14
EXNT

GFGM5 2 2

RMCCOSHEN SULBLRY

MINERALIZATION CISSLMINATLD IN 3SRANITE FPEGMATITE
GRENVILLEFRCVINCE

PEGMATITE

1882LANG F. 13€

1958R0OWE P. 91

13€2LANG ET AL F. 132

19€7HEWITT F. &5

1970TRAILL F. CUE

1871FERGUSON F. 51

vO D870 165
2NB U RE U57UKRCMNEMOGOSENCA LAKE CCMINICN €55
CNTSUDEURY CISTRICT CHEWCTY TP Co LB 480000 &3060U0 L2BO3E

COLLINS TP C1 L9-10
12uv6ul N8B 47 %

PCLR AGRN MGNT AFTT
FNIT CRET
1954-62 DOMINICON GULF CCMPANY
35000 FT CO 6UUFT ADIT CRZ LRESSING RESEARCH
STCCK ALKALIC SYENITEZS S4uiFTW X 13¢0CFTL FARTIAL RINGS OF
SYENITIC CONTACT ZCNE PYROXENE FENITE RED ALKALIC FENITE
LATE MAFIC ANL PCRFHYRY CYKES MINCR CAREBONATITE € FCTENTIAL
ORE ZONES 4uT FCR METALLURGICAL TESTS J0FC RECCVERY
131CMY K/AR AGE
D ZONE BUUFTL €C.FTW GUIFTOD 20MT RESERVES 477 NB2CS

A 3Ly CCRE J8FTL « 45
B 1700 17 43
£ 11 42
F 15464 S€ « 37
G 460

GRCUNC GECMAG R~ACICAGTIVITY
SUFERICR FRCVINCE KAPUSKASING 8ZILT
IRREGULAR

13€1PARSCNS Fo 4&-50

19€7GITTINS ET AL F. 652
1974FERGUSON FP. 41-42
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#C DET7U 166

2NE US70K&LZCNE 8 MULTI MINE7O
ONTSUDEURY CISTRICT MCNAULGHT TP Ce=-3L1 4748 206 41C14
LACKNER TP C2-3L12 41014

1 3700070APP243 PMAGA137 COL 198 NB
1 5024€€CB .173 RE 272
1 80uvleeNB 25

PCLR APTT2133 MGNTL1373 CLME
MGNT69€ AFTT219
TJLT MLGN CRETY 3RGS NFLS

NEMEGOS ALK CCMPLEX

1949 A BURTON AND M, BURION

1951 NEMEGOS URANIUM CCRF

1953-59 MULTI-VMINERALS LTD

19€5-70 KLOCKNER~HUMBOLT-OEUTZ AKTIENGISELLSCHAFT
1970 FETIC INCUSTRIAL DEVELCPMENTS LTD

NO2 16LOFTL E&CFIw

NO4 1500 7% COMEINELC 37MI 21.3%ZMGNT 13.7%APTT .1C87NE20S
NCE 68U 14l
NOE &0u icg (MAIN) + 5MT 68.6 2i.9 «173
NO& 1500 8UMT - 25
CALCITE « 38MT .S
<76MT .23

NPLS CORE 1700L0FTwW X 19ULJIFTL PARTIAL AGRS RING PARTLY ERECCIAT
ED ZONES STRIKE CCNCENTRICALLY CIP STEEP IN LMFP OYKES CIF CLT
7 FAULTS 5 STRIKE NW 2 STRIKZ NZ 10610MY K/7AR AGE

MAG SURVEY [0 METALLURGICAL TESTS GEOLOGICAL MAF 58

MAJOR NB MINERALIZATION RcFORTEJ 54 W SIDE CCMPLEY 66000 COH
SEVERAL ANOMALIES

SUFERICR FROVINCE KAPUSKASING BZLT

IRREGULAR

19C58ROWL PP, 35-4v

19€1PARSCNS FP. 61-88

19€1HOLDER F. 65-€7

1974FERGUSON FFP. Z9-41

MG DE7U 167

YNE US57UKRCLEBRASSEURCERRAUGHNMA

ONTSUDBURY CISTRICY LACKNER TP 4748 83323 41Ciy
7 NB 1

PCLR APTT MGNT

SYNT 2 2 CRET

LEBRASSEUR LACKMER INC CERRAUGH LACKNER INC MACOCNNELL LACKNMER
MAG SURVEY 4OOHAUG7FT SMAOLL RADICACTIVZ PODS MAGNETITE-APATITE
1PC NB20S NARROW FCLR=-BrARING SYENITE DYKES

SUPERICR PRCVINCE KAPUSKASING BZLT

IRREGULAR

13€1PARSCNS F. €1

1371FERGUSON F. 52

¥0 DE7L 168

4NE FE P uB70KrC CCMINICM G551
CNTSUDEURY LISTRICT LACKNER TP 4748 8303 41014
6 «fL  FE 39 F 3 NB 15
APTT MGNT

NFLS 1 CRET 1
19E2-54 OCMINICN GULF CCMPANY
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1959 FALCCNERLIOGE NICKEL MINES LTC

GECLOGICAL LD ArRCMAG CNE SzCTION 200FT 39PCFE 5FCP .15FPCNE2CH
30CH 1<88FT LCw LINEAR ANOMALIES CVER GRANULLAR MAGMNETITE~
APATITZ E SIDCc CCMFLEX HCLE MAGNTIC SURVEY FALCONERIDGE CC
SUPERIOR PROVINCE KAPUSKASING BcLT

IRREGULAR

19€1PARSCNS P. €D

ML DET7G 169

LNE US7O0KRCCLAYMAC CLAIMS CLAYMAC ML54

ONTSUDBURY CISTRICH LACKNER TP 4748 8303 41C14
6 71 NB 13

CRBT

CLAYMAC MINES LTC &%

900H 273UFT GNUMAGNLTCMETER SURV CNi LINEAR ANCMALY CVER FG
IJCLITE N=-Np SIGCE CCMFLEX HCOLE 5 .13PGC NB235 ACRCSS 74FT
SUFERICR PRCVINCE KAPUSKASING BELT

IRREGULAR

19€1PARSCNS P. 64

1971FERGUSON FP. 52

#L DE7. 1790

4NE 057CKRLAFAMAG CLAIMS AFAMAG ML 55
ONTSUDBURY DISTRICT LACKNER TP 4748 8303 41C14
CRBT

APAMAG MINES LTL 55

1955 MAGNETIC SURVEY DCMINICN GULF EDDH 213GFT AFAMAG LTD
SUFERICR FRCVINCE KAPUSKASING B=ZLY

IRREGULAR

19€1PARSCNS F. EL

1974FERGUSON P. b2

#0 DE70 171

4NE D570KRCNEMOGCSENDA LAKE CONTINENTABL
ONTSUDBURY CISTRICT MCGeE TP C2LZ2 47¢8 8311 4iC14
1 NB
PCLR
FNIT GPGM ¢ 2

CONTINENTAL WCCD FRODUCTS

SUFERIOR PROVINCE KAPUSKASING BZLT
IRREGULAR

19€1PARSONS P. 5S¢

MC DE7Q 172

2NE TI 057UKRCSEABRCCK LAKE TARBUTTML
ONTALGOMA DISTRICY JF 5L R12 47C400 834600 41C 3
PCLR MGNT

IuLy SYNT 2 2 CRBeT FNIT

1955 W. BCUSSINEAU

1957 TARBUTT MIMNES LTD

1964 F<.R. JCUBRIN

IJCLITE 93FC NEZCS5 MAFIC @RECCIA CALCIC CARSBCNATITE .01-.33FC
NBZ0S5 GEOMAG SURVEY 110L3MY K/ZAR AGE BOTT 12C0H 998FT TR SAMFL
SCIL SURVEY

DOLOMITE CRET CCKE 120U0FTD CALCITE RING MAFIC ERECCIA RING

3000FTC TCNGUE IGCLITE 528JFTL X SLOFTW OUTCRGFS TC S FEMNITE
ZONE IN GRANITE
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SUFERICR FRCVINCE AEITIEI EELT
IRREGULAR

19€1PARSCANS F. 11-2¢2
1371FERGUSON FF. 21-3Z2

ML DE7O 173

3NE 057LKRCGIAISCN IRCN CLAIMS ALGCMA CRE®1
ONTALGCMA DISTKICT TP 28-29 R 24 4743 8218 4ici1
PCLR HMTT MGNT

CREBT FNIT vLCC SRNT SYNT

ALGOMA ORE FRCFERTIES LTO

DD GECPHYSICAL SLRVEY FYROCHLORZ ASSAY 1048 MY K/AR BCTT

9UCH 45u9FT TC EXFLCRE FL HCLES 1d-22 7730FT EXPLORE NE

19el PROSPECTEL ANC TREMNCHEL

DOLCOMITE CAKRBCNATE CORE 5S4uuUFTL X 3SJ0FTW CALCITt CARBCNATE
RING MAX DO 93uUFT LCCAL MAFIC BANCS WALLROCKS VOLCANICS GRANITE
SYENITE CIABAS: CYKL PYRCCHFLORE IN CALCITE CRET MAGMETIC ANCMAL
Y 25 MIC LCW RACICACTIVITY NB215 VALVES +24-.30FC

K/7A8R AGE 1u4&8MY 22C0H 19%1-58 HILES 1-9 FE 45CCOFT 1{-22 7700FT
FOR NB & SHCRT FCLES 1S7FT

FIRESAND R CARGCNMATITE

SUPERIOR PRCVINCc WAWA EELT

IRREGULAR

1361PARSCNS F. 22-32

19731FERGUSON FP. 30-31

MG DB7. i74
2NB US7ULKRCALPHA-B JAMES BAY N CCNMCREXPLBE
ONTCOCHRANE CISTRICT SCUTH BLUFF CR AREA 5052 8u37 42115
1 8CUCUECENS 52
L 1u0UU7UNE B
1 6eluu7uNB 52
PCLR CL~B APTT
CRBT FRXN HELD
KAFUSKASING GRANULIT
CONSOLIDATED MCRRISCN EXPLCRATIONS LTD
IMPERIAL OIL ENTIRPRISES LTD
EXFLCRATION START €5 AERCMAG ANG EM LINES .25 APART €5
HELICOPTEF GECLCGY €5 142 COH 83894FT 65-7U0 133 SHAFT 68
1JULFT CRCSSCUT €& ¢507 BLLK SAMPLE METALLURGICAL TESTS
EST 32577 NEcCS
K/BR AGE EBOTT 41c¢ESMY
IN KAPUSKASING GRANULITE CCMPLEX BEMNEATH ScCIMENTARY RCCKS
IN KAPUSCBSING CGRANULITE CCMPLEX BENEATH SECIMENTS CF SEXTANT F
CF SEXTANT FM
SUFERICR FRCVINCE KAPUSKASING EBZLT
POCS
19€7GECRGE ET AL F. 135
19€7GITTINS ET AL FF. €51-655
1970STCCKFORD FF. 1-34
13741FERGUSON FP. 33-35

#3 DB7u 175

3 US7UKRLHEEDEN FORTAGE CHYKA ML 54
ONTSUDBURY CISTRICT LAGKNER TF 47503y 83U300 44C14
IuLT GFGN GNSS

ONTARIO RARE METALS LTC 1354-55
CHYKA MINES LTC
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1951-54 MAGNETIC SURVEY 2LCCH 11358FT PORTAG CCMPLEX SULESICIARY
MANY FAULTS TRACES NE2CH IN CORZ EIOTITE FYRCXEMNITE WICThRS

TO 15FT .17FC NEZC5 55.8FT .69F. NBZ205

SUFERICR FRCVINCE KAPLSKASING BILTY

IRREGULAR

19€1PARSCNS PF. EE-€9

1974FERGUSON P. 52

MC DE7C 176

3NE O0S7UKRCSILVERNMAN CLATIAS MSILVERMANGY
ONTSUDBURY CISTKICT MCHNALUGHT TP C1-3L1i-€47438 8303 4iciy
6 S NE 29
PCLR MGNT
NFLS CRBT

M SILVERMAN 54

MAGNETCMETCR SURVEY 54 14D0F L4347FT 54 ScVERAL ANOMALICLS £
SICE DOUE TO MAGNETITE IN NPLS OR CCNTACTS EETWEEN MAFIC RX
NPLS FOLIATED MAFIC RGCKS «u7-414FC NE20C5

SUFERICR FROVINCE KAPUSKASING BclLT

IRREGULAR

1961PARSCNS P. €8

1971FERGUSON F. S¢

ML BT 177

3NE 0S7uKRCCNTARLIO RARE MITALS CNTFAREMETSS
ONTSUDBURY DISTRICT MCNAUGHT TF SE 4748 8403 41C14
NB T

GNSS 1 L[IESs ¢ CRET

MAGNETOMETER SURVEY S5CCH 2¢8LiFT BEDROCK GNEISSES DIAEBASE CGYKES
SUFERICR FRCVINC: KAPUEKASING BELT

IRREGULAR

1961PARSCNS P, E8

MC 087.46S180

INE AFT TUKRLCSCHRYEBURT CCCURENCE MANYLAKES
ONTKENORA DISTRICT SCHRYBURT LAKE 523040 8S3u48 53A
PCLR APTT MGNT

CrRaT NELS grCC

MANY LAKES EXFLCRATION CC 1560

CALCITE CAREBCNATITE MASSIVE TO MASSIVE APATITE SCHME MACNETITE
BANDS SEVERAL FT1

SUPERICR FRCVINCE CAT LAKE EELT

IRREGULAR

19€3JENESS FF. 43-44

19€6HEINRICH F. 3€¢

19€7GITTINS ET AL FF. (51-€55

1371FERGUSON F. 48

MC DB70009181

LNE dS5TUKRESEABRCEK LAXKE

CONTALGOMA DISTRICT TP 5C R 12 47C1 8317 416 3
PCLR

SCVT ERCC LMFF IJLT FrRXN

CIRCULAR +5MI 11.S MY K/AR EQTT
SUPERICR FRGVINCE ABITILIEI BELT
IRREGULAK

19€7GITTINS ET AL FF. EbLi-£55
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ML DE70uUBCS182

4NE W57 0KrC

ONTKENCRA DISTIRICT FRAIRIE L AKE 5103 9432 52M 2
N8B

PCLR MGNT ECTT FrXx*

IJLT FNIT GNES JUVT CRET

1112 MY K/AR BOTT

CIRCULAR SYENITE-CARBCNATITE COMFLEX TIJOLITE CORE
CARBONAYITZ RING EIOTITE ZCNES BETWEEN PRXN AND CRET
COUNTRY RCCK CGMEISS:zS wWEAKLY FENITIZED INTFUSIVE CRIGIN
SUPERIOR FRCVINGE WABIGCCHN BELT

IRREGULAR

1G€7GITTINS ET FL FF. €51-€55

MO DB7006<S183

LNE US7ULKRCFIRESANC R

CNTALGCMA DISIRICT TF 29 R22 475500 &44200 4IN1E
NB

BRIT FCLR MGNT FRTT ACRN

FNITY CRET SCVI

WALLROCK FC GREEMNSTCNES 1.5ACRCSS BASIC ALKALINE ROCK CIKES
RING INTRUSICAS. 1448 MY K/AR #OTT

SUFERICR PRCVINCe ABITIBI 8ctT

IRREGULAR

1967GITTINS ET AL PP. 651-€55

MC DEB70ubc186

4NE 1271KRC

CNTHASTINGS CCUMNTY HERSCHEL TF C16 L31 4vi.u6 V8USSC 24E71L
FCLR

GPGM 2 1

ZONED GRANITE FEGMATITE
GRENVILLE PRCVINCE
PEGMATITE

1971FERGUSON F. 47

#0 BB7ul69.90

4NE J57uKRCGCLORAY JAMES EAY S GCLURAY
ONTCOCHRANc CISTRICT JAMES BAY S SUck 81Ge 421 €
FCLR

CrBT

16€5 MY K/AR ECTT

TRACE ELEMENTS NE LA SR EA MORE ABUNDANT 1IN CARBONATITE NCT IN
LMSN SHEAREC CARECNATITE PrGMATITE WITH COMFLEX

WR AGE BICTIT: FYRCX_NITE K/AR 392 10MY

BICTITE AGE FEGMATITc K/AR 333 5 MY MINELYTE SILL K/AR 327 & MY
ASSAYS LOW U Twr TC .J8FC NEZ205

SUFERICR FRCVINCE KAPUSKASING BILT

IRREGULAR

19€7GECRGE ETAL F. 135

19€7GITTINS ET AL PP, £Ei-€55

MC DB7uviu69191

4NE 057 0KRE TP 107

ONTSUCEURY CISTRICT TF 117 LEZIE 814 Lille
PCLR

CRET

15€0¢ MY K/AR ECTT
SUFERICR FRCVINCc CCBALT PLATE
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IRREGULAR
19€7GITTINS MACINTYRE ANC YORK PP.€51-655

rD 0B70u69192
4NEB 0570KRO
ONTCOCHRANE DISTRICT CARGILL TP 491800 825000 426 2

CRBY

CONTINENTAL CCPPER CORF

KENNCO

1740 MY K/AR EOTT

SUFERICR FRCVINCE KAPUSKASING BcZLT
IRREGULAR

19€7GITTINS ET AL PP. 651-€55
19€7GECRGE £7 AL F. 135

M0 0B70069193
2NE Cu 0570KRCCHIPMAN LAKE

ONTTHUNDER BAY CISTRICTO"MEZARA TP 4954305 861209 42Ei6C
PCLR MGNT APTTY CLCF
CRBT AKLS GNSS 3SLY

1955 THE MINING CCRP OF CANADA

1961 KIMBERLY-CLARK PULF AND PAPER CO

1966 CCNSOLIDATEL MCRRISON EXPLORATIONS LTO

ALKALIC SYENITE STCCK 2MID TO N HCRNBLENDE GNEISS INTRUCED

BY DYKE CF SYENITE AND CARBONATITE TO 15FTh SULPHIOE ZCNES TC
EAST AEROMAGNETIC ANOMALY CIRCULAR 2MID RELIEF 500G WEAK RADIO
ACTIVITY TWC PARALLEL SULFIDE ZONES CU VALLES

SUFERICR FRCVINCE WABIGCCN BELT

IRREGULAR

19€7GITTINS ET AL FP., €E1-€55

1974FERGUSON PP. 42~-43

MO DB70066S194

2NB CU APT US7(0KRCEIG BEAVERHOUSE MANYLAKES
ONTKENGRA DISTRICT B1G BEAVERHOUSE POST525030 895030 523413
PCLR APTT PRTT CLCF
CRBT

1961-62 MANY LAKES EXFLORATION CO.

SHCRE CAMP LAKE CRET OYKE S NW O 4SNE 130FTL X JO0FTh IN FENIT
GNEISS CALCITE CRBT MAFIC BANDS .25-.59 OF DRILL CORE
AEROMAGNETIC ANCMALY ROUND 3.2MID RELIEF €700G ONE CENTRAL FEAK
LOW RADICACTIVITY K/AR AGE 1005MY SDDH 2847FT

SUPERIOR PROVINCE CAT LAKE BELT

IRREGULAR

1967GITTINS ET AL PP. €51-655

1971FERGUSON FF. 36~37

¥C DB70069195
4NE GE70KRCTIFFANY CLAIMS
ONTPARRY SOUND DISTRICTEETHUNE TF 4534 7507 31€11
7 TA 527 NB 162
CLMB
GFGM 2
TIFFANY CLAINS = RAVENSWORTH
GRENVILLEPROVINCE
FEGMATITE
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MD DB7006S196

LNE U 0E7O0KRLC VCOLAVECCI
ONTSUOBURY OISTRICT SCOLLARD TF 4603 8018 411 9
PCLR

V COLAVECCHIO FAIRPORT HARBOUR GHIG
GRENVILLEPRCVINCE

MO DB7006¢S197
4NE 0B7UKRCMINTERN GRF JAYEEXPLCR
ONTNIPISSING DISTRICT & FERRIS N HIMSWCRTH4614 7816 31iL ©
cLrB

JAYE EXPLGCRATION LTE
GRENVILLEFRCVINCE

M0 DE7CU6S198
LNB C67OKRE FLEXTERRENM
ONTSUDBURY DISTRICT LCUGHRIN TP 4635 8629 411 9
EXNT FLCR
GFGM 2 2
PLEXTERRE MININC CORP
GRENVILLEPRCVINCE
PEGMATITE
1959ROSE F. 39

M0 DB7u069199

4NE U 0B70KRCNANWA L ALGOMA ORE
ONTALGGMA DISTRICT 480080 843642 42C02
PCLR

SUFERICR FRCVINCE WAWA EELT
M0 DB700659203

2LI TA US71KREJEAN L NO & PAROLE L JEANLLITMLSO

ONTTHUNDER EAY CISTRICTALLE TP 492400 875020 42C05
1 17c0us5ell 13

CLMB SPOM

GFGMS 2 1 ESCS 33

JEAN LAKE LITHIUM MINES LTD 56-57

TOWAGMAC EXPLGRATICON LTC 5€&-57

S €0 D STEEF UNZCNED MC GREEN SPODUMENE 100FTL X 12FTW STRCNG
CRCSS BANDING ORILLED LENGTH 1200FT 1095FTL DISCOVERED 55
S 90 O 80-85S 28CLH 18053FT 55-5¢ DRILLED TC DEFTH 1404FT
SUPERIOR PRGVINCE

PEGMATITE

19€5PYE P. 76~77

1965MULLIGAN PP. 57-58

1971FERGUSON F. 53

MO DB70069206

iINE TA 087 UKRC
ONTCOCHRANE OIST STEELE TP C5 LS 490200 7284555 22004
cLMB SPOM FLCT ERYL

GPFGM 2 1 MSDM Z 3
CASE BATHOLITH
CANADIAN JOHNS-MANVILLE
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ZONED GPGM 825FTLX1D0FTW 13-15PC SPCM CRYSTALS TC 3FTL
ONE SAMPLE «37PC EEO

SUFERIOR PRCVINCE ABITVIEI EELT

PEGMATITE

1962LUMBERS P. 230

19€67HEWITT F., €8

1968MULLIGAN F. €8

1971FERGUSON FP. 45

ML DB7LU69207

4NE TA 0E70KRDO REDORE MCO
CNTSUDBURY CISTRICT WHFALEN TP 4749 8156 41F13
cL~B

GFGM 1 1

1940 REDORE MINING CO.LTC
COLUMBITE-TANTALITE IN GRANITE PEGMATITE
SUPERICR FRCVINCE

PEGMATITE

1967HEWITY P, 68,

1971FERGUSON P. 53

#C 0B7uuvB9219
2LI TA 0571KRCBRINK CLAIMS AUMACHCRMLSG
ONTTHUNDER BAY CISTRICTBLAY LAKE 491800 880000 420 5
i 7E056LI2 163
i ¢E5eLI2 1.5
CLMB SPOM25 AFTT TRMN
GFGM5 2 1 GRNT 2 3 BSCS 33
1955-56 AUMAGCHC RIVER MINES LTD
DYKE 150FTL X 5-12FTW FINCHES SWELLS ANC SFLITS CHILL ZCNES
SILL S90 U75-80N SOOFTW CRANITE CCNTAINS PGMT MINEABLE CEFCSIT
UNZONED 5 DYKES DD MILL TESTS FAVOURABLE
SUPERIOR PRCVINCE
PEGMATITE
19€5PYE P. 62-64
19€65MULLIGAN FF. 5S-60
1971FERGUSON P. 52

MC DE7duo9220

4y NB 1070KRODYORK RIVER OCCURRENC YORK R U
ONTHASTINGS CCUNTY FARADAY TF CELA4NZ LEQD 7756 31F 04
PCLR

SFGM 2 2

YORK RIVER URANILM MINES

OPERATED 1957

GRENVILLE PROVINCE

PEGMATITE

MU 3 MARBLE CCGLCMITE CALCSILICATE RCCKS
1967HEWITT F. 64

1971FERGUSON P. 47

M0 0B7ui69221

3NE U 1070KKRCREASCR G L REASCR
ONTHASTINGS CCUNTY FARADAY TP C16L31~-32450240 783240 31F 04
PCLR URNN URNR

SFGM 2 2 GRNT 2 3 AMFE 33 MRBL 33 SYNT 2 3
OPERATED 1854-5 STR TF
GRENVILLE PRCVINCE
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PEGMATITE

MU 8 GRANITE G=GNEISS G-FEGMATLTE
1956SATTERLY P. 122

1967HEWITT F. 54

MD DB7UO069222
iFLONB 1070KRCR  CCRMACK SHOWING

ONTHASTINGS COUNTY MONTEAGLE TR C6L24N245G845 775030 31F03
ELSR ALNT MGNT FLOR
P J DWYER

DYKE N40OE D6UNW QuFTL X 12FTW ZONED

DYKE 12FTW AMAZCNITE PERISTERITE FELDSPAR FROE 26
CPERATED 1926

GRENVILLE PROVINGE

PEGMATITE

MU 8 GRANITE G-GNEISS G-PEGNATITE

1954HEWITT F. 42

19€7HEWITT F. 64

1971FERGUSON P. 47

MC 0870069223

iFLONB 1070KRCCAIRNS MINE FELCSFARML
ONTHASTINGS CCUMNTY MCNTEAGLEZ TP G7L21 450945 775000 24F03
ELSR FLOR SPHN MGNT

GPGM 2 2 AMFB 33

DILLON ANLC MILLS

FELOSPAR NINES CCRF P J DWYER

OPERATED 1920~24 2 CARS FELDSPAR DYKE S N50E € Nw 30FT
GRENVILLE PROVIMNCE

PEGMATITE

MU 8 GRANITE G-GNEISS G-FEGMATITE

1954HEWITY P, 47

1967HEWITT F. 64

1971FERGUSON P. 48

MD DB7006S224

MSCNB U 1070KRCC™ELDCNA MICA L CCCU O"ELDCNAGNML
CNTNIPISSING CISIRICY GBUTT TP (C7L13 S2 4543 7900 31E14E
EXNT CLMB FRGS ALNT URNN MSCV

GFGM 2 2

D“ELDONA GOLD MINES LTD 1955
MICA PIT LOFTL X 4FTW X 7FTC
GRENVILLE PROVINCE

PEGMATITE

1958ROWE P. 91

19€2LANG P. 35

1971FERGUSON P. 49

MD DB70069225

4GB 1G70KRCJ«G«MCLENNAN OCGCUR
ONTNIPISSING CISTRICT PECK TP C3-4L6 452815 784500 31iE11
PCLR

GFGM 2 2 GRNT 2 2
J G MCLENNAN
OPERATED 1956
GRENVILLE PRCVINCE
PEGMATITE
MU FELSIC RCCKS
1958ROWE P. 96
1971FERGUSON P. 50
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MD DB7006%226
iU N8B 1G70KROGAL-WCOC CCCUR GAL~-hCCEML
gNTNIPISSING CISIRICT SABINE TP C150L32S2 445830 78053G 31i£08
XNT
GFGM 2 2 GRNT 2 2
GALWOOD MINES LTC
OPERATED 1956 CPEN CUT 25FTh X 30FTL COARSE GRAINED FEGMATITE
GRENVILLE PRCOVINCE
PEGMATITE
MU 8 GRANITE G-GNEISS G~PEGMATITE
1967HEWITT F. €5
1971FERGUSON P, 50

MD DE70069227

LNE 1U7CKRCCCNGER TP CCCUR
ONTPARRY SOUND CISTRICTCCNGER TP COL1D 4512 7952 J1EC4h
CCVMK ALNT URNN
GFGM 2 2
GRENVILLE PROVINCE
PEGMATITE

19€2LANG P. 2E6
1371FERGUSON F. 510

MC DB70069228
4REONB 1070KRCANSON CARTWRIGHT

CNTPARRY SOUND CISTRICTFOLEY TP C2lLi3 451600 795345 31E13
FRGS ALNT
PGMT 2 2

ANSON CARTWRIGHY ISAACS
GRENVILLE PRCVIMNCE
PEGMATITE

1959ROSE P. 37

¢¥D DB70069229
4U NB 107CKRCERITT STA
ONTPARRY SOUNC OISTRICTHENVEY TP Ci Lo 4548 8035 41H15F

GFGM 2 2

«25M1 SE BRITT STA

PEGMATITE DYKE CISSEMINATED MINERALIZATION SURFACE WCRK CCH
19¢€0

GRENVILLE PROVINGE

PEGMATITE

1960R0OSE P. 38

1974FERGUSON P, 510

MO DB70(669230

4NE 1C070KRDKEY PICKERAL RIVERS R M CLARKE
ONTPARRY SOUND DISTRICTHENVEY TP 4548 8035 41H15
FRGS ALNT

GFGM 2 2

R M CLARKE LEVALK
OPERATED 58
GRENVILLE PROVIMCE
PEGMATITE

1958RONWE P. S4

MD DB70C6S231
4N8 U 1070KROWALL ISLAND
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ONTPARRY SOUND RDISTRICTMCNTEITH TP 4525 7937 31 5
PCLR URPN
GPGM 2 2
G MACBETH
OPERATED 1954
GRENVILLE PRCVINCE
PEGMATITE
19&7HEWITY P, €5

MO DB7i069232

33U TA 107UKRC CCNURCCRPSL
ONTFETERBCRCUGH CCUNTY CHANCOS TPC1i€LgS2 445115 78343y 21C16
ALNT URNR BSENS

GPGM 2 2 MREL 33

CCNSOLIDATEL URANIUM CCRF LTO

OPERATED 1954 RADIOACTIVE SHOWINGS IN PEGRATITE ©CCh STR TR
GRENVILLE PROVINCE

PECMATITE

MU 8 GRANITE G-GNEISS G-PEGMATITE

1956SATTERLY F. 17C

PEGMATITE
cD DB7CLBCSZ36
4NE 107C0KROMCKERRAL
ONTSUDBURY LISTRICT HAGAR TP C3L1D 4€596C 803100 41109
PRTT
GFGM 2 2
E A NCKERRAL
GRENVILLE PROVINCE
PEGMATITE
1959R0OSE f. 37
#D DB7L069237
LI BE TA 1070KRCMNW OEPCSIT Cr AND S
ONTTHUNOER BAY CISTRICTUCSCGRAVE LAKE 491400 880030 52+08
cLMB SPOM BRYL CSRY

GFGMS 2 2 GRMNT 2 3
COMSCLIDATEC MINING AND SMELTINS CO
DISCOVERED 55 S 75-80W SINCHES AND SWELLS TARULAR SHKAPE
WELL ZCNED 5-UNITS LUQFTL X 30FTh 14DDH 24SSFT 41500FTL X 4SFTh
SAMPLED FOR LI EE CS NOT ECONOMIC
PRCSPECTED BY MOSCHUK NEEORAC WILSCN
SUPERICR PRCVINCE
PEGMATITE
19€5PYE FP. B8L-2E
1971FERGUSON P, 53

MC DB7UC69238

2LI TA 1070KRCFINE FCRTAGE LUNECHCGML
ONTTHUNDeR BAY CISTRICTFGORGAN LAKE 49203J 871630 52H08
cL¥B SPOM AFTT

GFGMS 2 2 ESCS 23 0DI1BS 2 3

LUN ECHO GOLC MIMNES LD

6 SPDM GPGM DYKES TeSTED SPCM ALTERED DY DIAEASE DYKE EEMEATH
390DH 1056iFT DISCOVERY 55 META SEDIMENTS S N4Q@-45E C55-TUSE
NO1 SLuW D €5-7uSE 60UFTL X 15-46.5FTR 30PC SFOM

NO2 150FTL X 45FTW

ND3 1050FTL X 3UFTW 25FC SFCM ALTERED

NO4 8GOFTL X 15-20FYW 1u-15FfC SPOM ALTERED
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NGS S55LFTL X 5-1SFTw 2OFC SPOM ALTEKED
N3I& 2IJ50FTL X 34FTw LOW SPODYMENE
COLUMBITE TC 1.5 INCHEIS KAMCOM CGIST
SUFERICOR PRCVINCE

PEGMATITE

19e5PYZ F. 8y

1971FERGUSON F. 53

MC DB7uio09239

3 M8 L VAUZ7ULKRLVALENTINL CONMCREXFLT7O
ONTCOCHRANE CI1STRICT VALENTIN, TF Eui215 R12448 42Iad
FCLR APTT1Q

CRBT FRXN NELS

CONSOLIDATEC MCrr1SCN EXFL LTD

IMPERIAL CIL ENTERERISES LTD

ARGOR EXPLORATICNS LTC

COMPLEX LITHCLOGCGY MINZRALOGY CCNE SHEET 459 PALAECGZCIC CVeRBLR=-
DEN FCLR IN STRINCcwrS TRACES OF U T+ V

2 CDH 2362 ANC 2QuD FT CARECNATITES INTEREANDER WITH SYZINITE
410 TO Sul FT VERTICAL ZND HOLL .e2FC NB2(5 1738-1¢¢5 FT
SUFERICR FRCVINCE

CARBONATITE

1970STCOCKFOKD FF. 33-34

MO CB7ULESZLD

3U NB L271KREG+ ke MACFARLANE CCCUR

ONTNIPISSING CISTRICT CALVIN T? 4615 7RL45 J1LI7h
EXNT ALNT

GFGM 2 1

RACIOACTIVE GRANITE PEGMATITE
GRENVILLE PRCVIACE

IRREGULAR

1G52LANG F. 137

1971FERGUSON F. 48

ML DB7LuB G244

JFLONB C274iKRC CBRIENFCHWL
ONTNIPISSING CISTRICT CALVIN TP Ciuli13-21 461745 785645 21L 7
EXNT CLME ALNT

ScE 64238

Mu D3I7LiubCEL5

1FLONB 1271KRCCAMERCN ANC ALZCK CAMERCNALE

ONTNIPISSING CISIRICT MURCHISON TP C11L17 453323 780330 21£49E
24953 FLD

FRGS FL3K ALNT

GFGM 2 1

CAMERON AND ALECK
GRENVILLE PROVINCE
PEGMATITE
1974FERGUSON F. 48

MG Dé7uuecaue

1MSCNB 1271KrGMICA CC OF CANADA MICACCCANALSZ

ONTNIFISSING UISTRICT CLRIG TF CCL1S¢ Loz 3L 7885.C Z1LLTHK
MSC

EXNT MSCV TRMN

CFGM 2 2
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MICA CCMFANY CF CANADA LTD 1943
PEGMATITE 8FTh

GRENVILLE PROVINGE

PEGMATITE

1944SATTERLY FF. 32-33
1971FERGUSON P. 4¢

MO DB70069247
3U NB 1271KRCBURRITT ISLAND OCCUR

CNTNIPISSING OISTRICT EULRRITT ISLAND 4618 7944 31LO5E
FE P NB
FCLR AGRN MGNT APTT

CRBT 11 FNIT 13 GRNT 2 3 LMPFP 2 4

DISSEMINATED RACICACTIVE PYROCHLORE IN CAREONATITE MAFICEANDS
BRECCIA LAMFROPHYRE DYKES FOTASSIC FENITE

GRENVILLE PROVIANCE

IRREGULAR

1974FERGUSON F. 50

1971LUMBERS P. 51,81

MD DB7006<S248

2NE 1271KRLCIRCN ISLANL OCCUR

ONTNIPISSING CISYRICT IRON ISLANC 461€ 7853 J1KOSHW
FE NB cu SN NI

PCLR MGNT PYRT AFTT

CRET 1 NPLS 2 3 IJLT 2 3 LMPF

1948 DCMINICMN GULF

1951=-53 NIPIRCN MINES LTD

26LDH 21300FT HCLE 13 NE2CS .3PC U308 .03-.1FC

TITANIFERCUS MGNT MAINLY IN DOLOMITIC CRBT OISSEMINATEC SULFHIC
ES IN ALL INTRUSIVE PHASES £CLR MAINLY IN SILICO CREY AND
IJCLITE .14 TO .3PC NB20S ACROSS 10FT SECTIGNS AFATITE 20FC IN
SILICO CRBT FLUCRITE-BARITE LATE VEINS COMFLEX 1,5MIL X 1iMIN
FENITE AURECLE LCCALLY ERECCIATED

GRENVILLE PROVINCE

IRREGULAR

1971LUMBERS FF. 50-51,79-81

1971FERGUSON P, 50

MO DB7G069249
LLI NB 1271KREMAVIS LAKE

ONTKENGCRA DISTRICT BROWNRICGE TF S M L 494¢ 9239 52F15E
SPOM ciLmMe
GFGM 2 1

GRANITE PEGMATITES
SUPERIOR FPROVINCE
PEGMATITE

1970TRAILL F. 1€1
1971FERGUSON F. 48

MC DB70069258

2NE CE LA 1271KRCCARB LAKE LARANDCNA
CONTKENCRA PATRICIA DISTCARE LAKt 544042 920000 53u13M
PCLR APTT VNMCL SNCS

MGNT FYRT BCTTY

AEROMAGNETIC ANCMALY ODM-GSC AEROMAGNETIC AMND RADIQMETRIC
GRCUND MAGNETOMETER 4DDH 1849FT CENTRE CORt CALCITE OOLC CRBT
BRECCIA ZONES MGNT ZONES CIRCULAR ANOMALY 1.75MIC RADICOMETRIC
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ANCMALY DISFLACEL .25MI SQUTH
SUFERICR FRCVINCE

IRREGULAR

1971FERGUSON PF. 35-3¢

MO 0De7Go6ce51
3U NB 1271KRCWALL ISLANLC OCCUR

ONTPARRY SOUND DISTRICTCARLING TP 4557 8013
PCLR URPN
GPGM 2 2

RADICACTIVE GRANITE PEGMATITE
GRENVILLE PROVINCE

PEGMATITE

1371FERGUSON F. 5§

vD 0876069252

4NB 1271KRCCALLANCER EAY CCCUR

ONTPARRY SOUND DISTRICTNCRTH HIMSWCRTH TP 4€10 79¢e5 21L03w
FE cu NB Ay AC

PCLR MGNT FYRY FRR1

CRBT 22 NPLS 2 3 LMPF 2 3

BEAUCAGE MINES LTC 195¢

MIN-GRE MINES LTD 1%66-67

4DCH 645FT 56 70CH 119dFT 66 MAGNETIC AND ELECTROMAGNETIC SURV
CARBONATITE OTC MCFHERSCN ISLAND NBZ205 .03-.05FC

GRENVILLE PRCVINCE

IRREGULAR

1971LUMBERS P, B2~-53,83-85

1971FERGUSON P. 51

MC DB70ubS253
4NE 1271KRCNEMAG LAKE OCCUR
ONTSUDBURY ODISTRICT NEMAG L S-SIDE IR-6 4622 8114 41I06h
NBRL
GFGM 2 2
CIRCULAR MAFIC INTRUSICN CUT BY GRANITE PEGMATITE DYKES 6INKW
SUPERICR FRCVINCE
PEGMATITE
1971FERGUSON F. 52

ML DB7006%254

ONTTHUNCER EAY CISTRICTPRAIRIE LAKE N-SIDE 49(c 8€13 42CU2E
PCLR MGNT WLSN

CRBT NPLS PRXN

CARBGNATITE-ALKALIC CCMFLEX AIMIC OUTER RINC CRET CORE NFLS

K/AR AGE 1112MY FCLR IN MASSIVE CAREONATITE AND CALCITE LENSES
PCLRCONTAINS 25-€€FC NB2CS5 1-38PC U

SUPERICR FRCVINCE
PEGMATITE

1974iFERGUSON F. 52

M0 OB7005%255

4NE 12714KRCMARTISCN LAKE FALCCNEBRICGE
FE P SR

CNTCOCHRANE DISTRICT MARTISON L 502620 831040 4zJO6K
MGNT

GSSN 21

FALCONBRIGE NIGKEL MINES
URANIUM RIDGE MINES LT¥C
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MATACHEWAN CCANSCLICATED MINES LTC

ATRBORNE EM ANCMALY MAGNETIC ANOMALY DOH S44 FT CVEREURCEN
GOSSAN OVER CARECNATITz MAGNETITE AFATITE NIOEIUM STRONTIUM
HUCSON BAY LOWLANCS

IRREGULAR

1971FERGUSON F. 45

MEC DE70069 ok

4T A LETUKRLE

QUEABITIEI CCUNTY FREISSAC TF R7L55-604823 7814 22C 8
TA

CLMB

GFGM 4

PREISSAC GRANITE :

CUTS LAMCTTE GRANIYE SUuX2OFT EBRANCHING BRAIDEC ISCLATEC
CRYSTALS CRE SKHCCT HUX1iFT AT EAST £ND DYKE EANDING 79LB8S TO ME
LAE ANALYSIS

SUFERICR FRCVINCE ABITIEI EELT

PLGMATITE

1945NORMAN Fo 8

19€S5MULLIGAN F. 42

mMC DB70 65
2NEg CL7UKRIMANNY Z2CNE KENNECCTT €1
GUETWO MOUNTAINS CTY L*ANNONCIATICN PAR 453116 744312 231G 8
25udd  NB 25
PCLR PRVK NCLT
CRBT 2 IyLT ¢ CK1T 2
MOLYBOENUM CGRP
KENNECOTT CCFFER
QUEBEC COLUMBIULM LTD
CONTAGT GRENVILLE LS MCNTLREGIAN IJCLITE ThC ZCNES ECND SH
MANNY NE
EXTENIVE DD METALLURGICAL TESTS LARGE TONNAGE 2 ZONES HOLLCING
MARKET IMFRGVEMEANT
GRENVILLE PRCVINCE
STRATIFORM
19574MALRICE Pe 1-9
19S8ROWE P. 86&-87
19€0NICKEL

NC DBY7C 66
INE TA D47LUXKRCSTLAWRENCE RIVIR MINES LTO STLAWRRMINTY
QUETHWO MOUNTAINS CTY L“ANNONCIATICN PAR 453¢ 740154 331G 8
1 2C8it8NB 487
1365¢€668 NB
1 53Uu71NB
MEBL3 11 TJLT2 ¢ &
1
ST LAWRENCE RIVER MINES LTO
LAKE SUPERICK IRCN LTD
ST LAWRENCE COLLFMEIUM ANC METALS CCRP LTD
MONTROSE SECURITIES TAKEN CVER
OKA COLUMBIUM ANGC METALS LTD TAKEN CVER 63
RACIOMETRIC SURVEY 56C0hH 22U00FT 20 ORE SHCCTS
WORKINGS 2 CPEN FITS NO 1 180FT] NO 2 30JFTC FRCDUCED €1i-€5
ADVANCED TO CFEMN FIT+ALIY €5
ADVANCED TO 4-CCMP SHAFT 1335FTC €-STA ALL FROC FRCM SKAFT €9-
PRCDUCTION 506TFC &1 1ULUTFD 62 1300TPD €5 15-1700TPC 70 TO
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23C0TPD 69 305G052LBS 68 ZU0E3B9LES 69 2368225LES ¢
RESERVES 9-69 3125u00T .487PC ABCVE 1JGOFT 2C0UL0SO0T BELCH
STRUCTURE PARY CF NCRTH RING BOOIES S N2CE L 80W

MINERALCGY A-2CNE CISSEMIMATED PCLR IN BCTT=FRX*~MNCL-CRET
RARELY SODA AMF* (R PRVR-MMCL-CRET .11PC NEZCS

VARIABLE GRALCE WITHIN CRE EGDIES BECAUSE PCLR TYPFr ALTERATICN
BICTITE K/AR AGC 4414 MY CARLETCN UNIV

GRENVILLE PRCVINCE

STRATIFORM

1358ROWE P. 88

13EGROKE P. 4€

19€S9GOLD ANC VALLEE PP. 1-37

¥0 DE7otec 67

28E TA MO O47CGKRCMASSICCITE CLS VALCRLIMINES
QUEABITIEI COUNTY LACORNE TP REL16-17 482445 775230 32C 5
cL¥8 BRYL MLEC GRN*

GFGM5 2 1 ADML & 3

PREISSAC-LACCRN EAT

DISCOVERY 48 2 CYKES A AMND E STRIKE N8U A17FTW BE@-15FTW CYKE C
S 80E 100FTW S55UFTL

SUFERICR FRCVINCE ABITIPI EELT

PEGMATITE

1953 TREMBLAY F. 8¢

18E3RChE F. 1€

19€E5MULLIGAN F. 48-49

L DE7C 68
ZNE JU7TIKRLCOULEE HEACWAY COLLEEHEACWAY
QUETWO MCUNTAINS CCUNTYCKA AREA 4530 74038 31G 8
1504 356N8 39
FCLR PRVK ETFT
MRBL Iulld LMFF BRCC

COULEE LEAD AND ZINC MINES LTD

HEADHWAY RED LAKE GCLD MINES LTC

17C0HS SFRING 5% 2ZCNE 1eCUL 250W 50uD FT
GRENVILLE PRCVINCE

STRATIFORM

1958R0KE P. 86

1959PICKETT D-.E-

1959MTS MB IR59-20

M0 DB7CC6S 69

2LI TA 0470KkLSCHUBE CLS LITHCCRFANMSG?
GUEAEITIEI COUNTY LACCRNE TP R2L11 481821 775642 32C 5
CLMB SPDM BRYL ESMN

GPGM 2 1 GRCR 2 3
PREISSAG-LACGRNE EAT
F h SCHUEE DOISCCVERY 1244
GREAT LAKES CARECM CORF 47-
LITHIUM CORFCRATICN OF AMERICA
3 CYKES A 10O0LFIL X 5-18FTh S N50W 2OPC SFCCUMENE NC ZCNING
g L=-cFTW S N33W 15PC SFOLUMENE
C 75uFTL X 4-18FTh S NSOk WEAK ZCNING
80CH 7 INTERSECTELC OYKES A-£ AT 3UUFT NO8 CUTS SYKE C SPOM
VALUES ORCP AT DiFTH DYKE WIDTHS CONSTANT DYKES SPLIT AT CEFTH
OR ALONG STRIKE LCCALLY SPCM REPLACED 8Y FG MSCV
SUPERICR PRCVINCE ASITIBI BELT
PECMATITE



-123 -

19S0TREMBLAY F. 74
1957MULLIGAN FP,12-13

MC DE7Q 70
3NE ADVANCE RED LAKE 58
GUETWO MCUNTAINS CHY ST JOSEPH DU LAG PAR453154 7403354 34GC 8
1 350058NB 31%REO 33ZAP 917
PCLR
DLMT LMFF
ADVANCE RED LAKE GOLD ML OF 55
GRENVILLE PROVINCE
STRATIFORM
1958ROWE P. 84-~85

ML BE7L 71

3NB B4 ECND ZCNE MOLYBD CORP
QUETWO MOUNTAINS CTY LYANNGONCIATICN PAR 452Ul2 7402312 31G 8
PRCL BTFT NCLT PRVK

MEBL IJLY OKIT

GRENVILLE LIMESTCNE

MCLYBDENUM CGOREN AMERICA

QUEBEC CCLUMEIUM LTD

RACIOMETRIGC ANC VMAGNETIC SURVEYS 45COHS

3D000FT EXTRACTION TESTS BCND ZONE SEVCSRAL ORE SHOOTS

BICTITE K/AR AGE 114 MY CARLETON UNIV
GRENVILLE PRCVINCE
STRATIFORM

19Z4RCKWE F. 1-18

1958R0OWE P, 86-87

MO DB7uC63 83

4NE 0e7LKRE
QUEPAPINEAU CCUNTY PCRTLAND TP R5L2 45385 7535 216
EXNT FLDR MNZT

GPGM 2 2

MONAZITE

GRENVILLE PRGVINCE
PEGMATITE

1952LANG P, 154

v0 0B7o 73
T8 NB BCUSCACILLAC FROPERTY ECUSCALCILLSS
QUETHWO MCUNTAINS CTY ST BENOIT PAR 453154 740400 21G 8
1 38u0 NB 31

FCLR FRVK

GRENVILLE LIMESTCONE

BOULSCACILLAC GCLLC MINES LTLC

TERREX MINING CC LTC

4539 FT ODH BY CCT 31/5% BRECCIA

IJCLITE OKAITe LAMFROPHYRE CEPOSIT 120JFT LCNG 200FT WIDE
LARGE TONNAGE .20FC NB2G

GRENVILLE PRCVINCE

STRATIFORM

1958R0kE P, B85-8E€

VG DE70 74
TE NB MAIN CKA FROPERTY
GUETWO MOUNTAINS CTY L"ANNONCIATICN PAR 453018 740200 216 8
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PCLR PRVK
MRBL FRXN TJLY FNIT BRCC
MAIN OK MINING CCRP
SEISMIC SURVEY 14DCHS10000FT PCLR IN MARBLE PRVK IN FRXN
GRENVILLE PROVINGE
STRATIFORN
1G58ROWE P. 86

MC DE70 75
TA NB CKA RARE METALS MIMNI

QUETWO MOUNTAINS CTY ST JOSEFH CU LAC FPAR45ZY 7402 216 8

Z0057NB 6ZREC 107%TH 267
PRVK
MORIN SERIES
OKA RARE METALS KMG CO
GECPHYSICAL SURVEYLOHS 23 SHAFT 4SOFT
LEVELS 150 375FT METALLURGICAL TESTING NLT7O
GRENVILLE PRCVINCE
STRATIFORN
1957MAURICE P, 10
1958ROKE F. 97

MO D87 76
Ly LARIVIERE CUNNINGHAM
QUETIMISCAMINGUE COUNTYVILLEDIEU TWF 4649 7826 diL1e
PCLR BTFT MCRL
PGMTS 2 2
GRANITE PGMT
GRENVILLE PROVINCE
PEGMATITE
1958ROWE F. 98
vG Bare 77
2U N8B GS70KRCGUEBEC NICKEL QUEEEC NI
GUEPONTIAC CGUNTY GRAND CALUMET TP 454342 764306 31F10
R9 L11-12

URNN PCLR URNR ZRCN TRMN

GPGM 2 1 GNSS 33 MRBL 33 G8BR 2 3

PRECAMEBRIAN GMEISSE

QUEBEC NICKEL CCRF 54~

DYKES N 35 £ 18-75SE 83UFTL X 5-60FTW 230FTL X 40FTw OTHERS
O0H S749FTY 54 1k 1R

GRENVILLE PROVIMCE

VEIN

1956GITTINS PP. 772-783

MC DB74¢ 79
4U CB TA 057GKRLC 61
QUEGATINEAU COUNTY HULL TP 9L22 N/2 453034 755204 3161z
RigL22
PCLR BTFT
GRNT 2 3 SYNT 2 3
12
HARRIS H H
MINERALIZED BICTITE-APATITE BRECCIA
GRENVILLE PRCVINCE
IRREGULAR
19€0ROSE P. 40
19€1HOGARTH F. €1€¢
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¥0 0B7C a0
LU NB TA J47CKRCMEACH LAKE GRF
QUEGATINEAU CCUNTY HULL TP 10L27 N/72 453118 755438 3iG4iz2
Ri2L23-28
BTFT URNN
GRNT SYNT
12

MEACH LAKE GRF H H HARRIS ARFVZOSONITZ PGMT
AMFHIBCLE VelIN wWITH BETAFITE

GREMNVILLE PROVINCE

VEIN

19€1HOGARTH F. €1F

MO0 DEB7G 81
4U NB TA O0470GKRC 1
QUEGATINEAU CCUNTY HULL TP R11L27 N/72 4532ne 755448 31Gic
PCLR
GRNT 2 3 SYNT & 3
CALCITE VEIN WITH EETAFITE
GRENVILLE PROVIMNCE
VEIN
19€1HOGARTH F. €15

vC 087¢ 82
LU NB TA 0470KRQ
QUEGATINEAU CCUNTY PASKATONG TF R2L222u44u45 7555 31013

R2L2531
PCLR ELSR URNR THRT
MRBL
1

GATINEAU URANIUF MINES LTO CD
GRENVILLE PRCVINCE
VEIN
135 8ROWE F. G7
19€2LANG F. 284

¥D DB7O 83
2TA NB 047U0KkcCFAISCNNEUVE MINE
QUEBERTHIER CCUNTY MAISCNEUVE TF RZL1 464E 7eubcl 31J1l6
SMRK EXNT FRGS URNN
PEMT5 2 2
LAURENTIAN GNEISS 11
SOLTH STATE URAMILM MINES LTD
198 N ST MIChEL CES SAINTS GRANITE FGMT
PGMT LOOFTLX1O0CUFTW N75DEGE €0DESN INTRUDES HORNBLENCE GARNET
GNSS REC FRCOUCTICN 35FT SHAFT GRIFTS
GRENVILLE PRCVINGE
PEGMATITE
1952LANG F.153
1358ROWE P. 98
1960R0OSE F. 58-10
19€E2LANG F. z8€

MC DETOD 85
3TA N8 GB70KRE
QUEBERTHIER CCUNTY BRASSARD TCNWASHIP Lohe 7358 314 9
SMRK

GRENVILLE PROVINCE
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PEGMATITE

1880HOFFFAN

1317MILLER ANC KNIGHT P, 316
1932ELLSWCRTH F. 248

MO DB7utec 88

ILT BE TA 0S7GLKRLD LACCRNELIML
QUEABITIEI CCLNTY LAMCTTE TF R10L64 482445 775951 320 8
cLmMB SPOM BRYL GRN*

GFGM5 2 1 GRCR 2 3 DCRYT 2 3 3sCS 33
LACCRNE LITHIUM MINES LTD 50~
E AND NE STRIKING CYKES TR 10952FT D 55-56 LOTS 60-63 1230FTL
X 20FTw LCT 59 14UOFTL X S5FTW LCTS €1-62 & NE CYKES 80O0FTL X
20-85FTH
SUFERICR FRCVINCE ABITIB1 EELT
PEGMATITE
19S0TREMELAY F. 7€
19E5MULLIGAN F.o 47

¥C DB7006¢ 89

3TA LI J57C0KRE LITHCORPAM
QUEABITIEI COUNTY FIGLERY TP R2L14 L82e57 TE1L54 22C 8
RzL38 L8c7uS 780548
CLMB SPOM2D GRN* TRMN
GFGMS 2 1 BSCS 33
KEWAGAMA CRF 2 3

MONETA FORCUFINZ MINES LTD

LITHIUM CORP AMERICA

STR TR DD 6UOFTL X 3GFTw WEAK ZCNING LOW S CIF
SUFERICR FRCVINCE ABITIBI BELT

PECMATITE

19E2ROWE F.

1957MULLIGAN Fo 11

19€5MULLIGAN FP, 47-438

MO D37u069 90

1LI TA 0571K<C GUELITHCCRP

QUEABITIBI CCUNTY LCCCRNE TP REL52-53 482445 774822 22C 5
1 1544357LL 125

cure MLBO ESMA ERYL

GFGM5 2 1 GRDR & & AMFE 33

PREISSAC-LACGRNE EAT 2

LITHIUM EXPLCRATICN CC

VENTURES LTD

QUEBEC LITHIUM CCRPORATICN

Z0NE OF CYKE AT NCRTH CCANTACT COF LACCRNE MASSIF 10-12
SUEPARALLEL Ck CVERLAPFING CYKES S N76W D 5C-75S EXTEND 1130
FT INTO GRANOLCICRITc PROCUCED SFODUMENZ FELCSFAR MIGCA CONCENT
MILL 10UCGIPU PRCCLCTION £5~58 RESUMED MINING 6C- CHEM FLANT
HI SPOCUMENE 600FT ABOVE 2000FT BLLCW CONTACT.

SUFERICR FRCVINCE ABIVIEI EBELT

PEGMATITE

195 0TREMBLAY F. 76

19€E5MULLIGAN F. 42-46

#D DE7006S 91
2TA NB JL7OGKRCALOOUS TANTALUM FRCS
QUEABITIBI COUNTY FREISSAC TP R7L53-4 48220€ 781451 320 8
cLM8 arYL
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GFGMS5 2 1 AOML ¢ 3
PREISSAC LACORNE EAT
SUFERICR FRCVINCE AEITIEI BELT
PLGMATITE
1i9€SHMULLIGAN P. 42

#C DB7u 33
TA NB W DS57UKRODSLADEN UISCOVERY
QUEABITIET CCUNTY FREISSAC TCWANSHIF 4330 7818340 32C 8
cLv8
PCMT
SUFERICR FRCVINCE AelTIEI EELTY
PEGMATITE
MC DB7d 35
4Ng TA J47UKxC ge
GUECHARLEVOIX CCUNTY LAC FIEC DES MONTS 4724 7L51 2iM1ie
SMRK FRGS EXNT URNN
GFGM 2 2
GRENVILLE PROVINCE
FECMATITE

13J60BALSKI F. 4&
1953ROSE P, 41

¥C D870 96
4U MO NB 047LKRE STSIMECNUR
QUECHARLEVOIX E£ST CCOUNTCALLIERES TWP RI L114738 6<€ES ciN13
FRGS URNN MLBO FYRT

PGMTS 2 2

ST SIMECN URANILM CORP
BULK SAMFLED

GRENVILLE PROVIMNCE
PECMATITE

1952LANG F, 152

MC DBY7U 97
4NE TA J47uKRC CONSTSIMcC
GUECHARLEVOIX E£ST COUNTCALLIERES TP RZ2 3L 84735 6CFS 21N13
FRGS
PGMTS 2 2
CONSOLICATEC ST SIVMECH
TRENCHED ANC DRILLED
GRENVILLE PROVINCE
FECMATITE
1358SHAW F. 21
19€2LANG F. 285

MG Da7¢ g8
LNE QL7OKRE CFAWICA EX
QUEGATINEAU CCUNTY KENSINGTCN TF Lege 7%t0 314 5
FRGS ESCN PCLR URNN

GFGM 2 2
CPAWICA EXPLCRERS LTD L F SMITH
GRENVILLE PROVINCE
PEGMATITE
1GE8SHAW P. 42
1989R0OSE F. 40
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#0 DB70069115

4LI TA BE O47OKRC GUELITHCCRP
GQUEABITIBI CGUNTY LACCRNE TP RSL57 48445 774715
CLVE BTFY SPOM ERYL GRN*

GPGM5 2 1 GROR & 3 MNZN 2 3
PREISSAC-LACCRNE BAT 2

LACORNE LITHIUM MINES

VENTURES

QUEBEC LITHIUM CCRFORATICN

SEE 6432 MULTIPLE CYKE ZCNE S S75E C 63S BCOOFTL X 200FTW
SUFERICR PRCVINCE AEBITIBI BELT
PECMATITE

19EGTREMBLAY F. 7t -
1957MULLIGAN FP. 10-11
13€5MULLIGAN FF. 43-46

M0 DB70U69117

41T BE TA O047C0KRC CANLITHMC 57

GUEABITIEI CGUNTY LANCRIENNE TF R1iL26 482554 7754204 322C12
RiL 25

cLMB MCRL SPUOM BRYL GRN*

GFGM5 2 1 BSCS 33

KEWAGAMA GRF 2 3

CANADIAN LITHIUM MINING CORF 57

CYKE 9QUOFTL X 25UGFTW S N70h WEAKLY ZONED
LEFICOLITE-SFCOUMENE DYKE EXPOSZD SFTW ¥ B5IFTL
SUFERIOR FROVINCE AEITIEI BELT

PEGMATITE

1950TREMBLAY F. 77

1957MULLIGAN F. iz

19€5MULLIGAN PP, 4b=47

vC 0E7¢ 118

4NE TA 047 UKRC CHESSURANI
QUERCUVILLE CCUMNTY ST HILAIRE L301-330 452¢ 72243 21H11
PCLR

GEBBR 2 NPLS
CHESS URANIUM CCRF
ST LAWRENCE LCWLANCS
IRREGULAR
1958ROWE P, €7

MO DB7L 119

4NE 047UKROMACGREGOR L

QUEGATINEAU CCUNTY TEMPLETCN TP R12L20 4540 75410 316 S
EXNT

PGMT

W M WALLINGFOKD
GRENVILLE PRCVINCE
FEGMATITE

1952LANG F. 153
19€QRCOSE F. 41

MO DB70 124

4NB U 0470KRC OLEARYMINESSE
QUEGATINEAU CCUNTY WAKEFIELD TP R3L25 4540 7550 316G 5
EXNT FLCR URNN

PCMT 2 2

C*LEARY MINES LTL GRANITE PGMT TRENCHED
GRENVILLE PRCVINCE
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PEGMATITE
1958ROKE P, S8
1962LANG P. 293

#C 0870066128

3 LI TA 0571 KRD CANLITHMC B7
QUEABITIEBI CCUNTY LACCRNE TP R10L38 482506 775154 22C 5
cLv¥B SPOM

GFGM5 2 1 GROR ¢ 3

PREISSAC-LACCRNE BAY 2

CANAQIAN LITHIUFM MINING CORF 57

DYKE S N6S5W DDH IMTERBANLCELC PEGMATITE AND AFLITE
PEGMATITE

1950TREMBLAY MAF

1957MULLIGAN P. 12

1965MULLIGAN P« 47

MC DE7006G141

3BE TA 0571KRGC CANLITHMC 57
QUEABITIBI CCUNTY LACCRNE TP RcL1-2 482400 725915 32C 5
CcLMB BRYL

GFGM5 2 1 GROR ¢ 23

PREISSAC LACCRNE EAT 2
CANADIAN LITHIUM MINING CORF 57
SUFERICR FRCVINCE ABITIBI EELT
PEGMATITE

1950TRENBLAY MAP

1957MULLIGAN F, b4e

¥0 DEB70U06S5178

2LI TA 0S74iKKCAMOSLITHIUN AMOSLITHCCRP
QUEABITIBI CCUNTY LACCRNE TP R3L7-8 481857 775318 32C 5
cLvB SPOM ERYL

GFGM 2 1 GRCR 2 3 BSCS 33 vLCC 2 3

KEWAGAMA GRF 2 3

AMCS LITHIUM CORP 55-=57

3 CYKES SOUTH OYKE 400FTL X 12FTW S N45W VAGUE ZCNING 14CCH
3280FT 55-56 CENTRE DYKE BUOFTL X 45FTW S N4Sh NORTH DYKE

S N30KW NEAR VERYICAL 36FTW SDDH 1554FT

SUPERIOR PRCVINCE ASITIRI BELT

PEGMATITE

1957MULLIGAN P. 12

19€5MULLIGAN F. 5§

M3 DB70069179
3TA 0571KRC CANLITHMC 57
QUEABITIEI COUNTY LACCRNE TP R10L1-2 482500 775854 32C 5
REL1-6 4824u6 7753900
CLMB
GPGM5 2 1 GROR 2 3
PREISSAC LACCRNE EAT 2
DYKE OB
SUPERICR PRCVINCE ABITIBI BELT
PEGMATITE
1950TREMBLAY MAF
1951MULLIGAN F. 12
19€5MULLIGAN PP. 4E=47
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MU DB70569187

3NE US70KRCST HCNCRE SCQUEM 67
QUEDUBUC COUNMNTY SIMARD TP R7? L4833 71412 2ib14

1 5uJdy70Nn8 86 REQ 45 ZN 35 rC a3

1 4500070NB 48 ZN 3500 MO 290

1 1500070NB €6

1 6640u71iNB €5 {
PCLR MLBD MNZT
oLMT 2 CREN NFLS 22 2 DCRT 2 2
SOGUEM 67 COPPERFIELDS MCL 1970 AGREEMENT 25PC INTEREST
AIRBORNE RACICM.TRIC AERCMAG GRAVIMETRIC GRCUMNC MAG 12040 CO
B5C MY K/AR RELATEC TC FYPCTHETICAL ST LAKRENCE RIFY SYSTEM
ROCKAND MINERAL ANALYSES BCDY 133GFT BJAFT 6JCFT O
ZCNE 2400FTW X 1800FTL X 850FTC 5O 79030FT ¢ZCNhcS NC2 ZONE
340000007 .63FC NB2C5 NC2 18U0UUUUT .8PC NEZOS
DISCOVERED BY AIRBCRNE RADICMETRY CCNFIRMELD BY GND SURVEYS
24UOFT 18PC CECLINE TC SAMPLE ZONES 1 AND Z STARTFD JuLyz1
METALLURGICAL TESTS 75PC PCLR 53FC NB205 NOZ2 CRE FG DIFFICULT
TC PROCESS FRCOLLTION TARGET 73
GRENVILLE PRCVINCE
IRREGULAR
1970 PRELIM METALLURGICAL TESTS SUCCESSFUL
1970VALLEE ANG CUELC PP, 1-35

#C Dg70u6c188

3NE 057CKSCST SCHCLASTIAQUZ
QUETWO MOUNTAINS CCOUNTYST SCHOLASTIGUE 4532€31 7406 31G 9
FCLR
GRENVILLE PROVINCE
IRFEGULAR
vGC DE70u69189
3NE 0570KRCST ANDRE EST
QUEARGENTEUIL CCUNTY ST ANDRE EST 4534 7423 31G 9
1 45LUEGNB 57 F 22
PCLR BRIT FLRT
CRET
SOCUEM 70

AIRBORNE RADICMETRIC 5SMI 70 MAPFING 4MISG GND RADICMETRIC 40OMI
GRAVITY 98STA CLH 18 82€8FT DDASSAYS 1196

GRENVILLE PROVIMNCE

IRREGULAR

19€3 Po 1-18

MO DB7Qu6BCS205
4NE ZR U670KREO

QUEMONTREAL ISLANC ST-MICHEL 4530 7330 31H
PCLR OSNT WLGN ZRCN
LMSN

SILL & TO 8FTT IN FLAT-LYING OROCVICIAN LMSN FCLR .0¢SPC 2RC2
ST LAWRENCE LOWLANDS

IRREGULAR

19€9STEACY AND JAFBCR FF.

1971FERGUSON P. &4

MO 0B70L69209
4NE 1070KR0
QUEGATINEAU CCUMNTY LYTTCN TP R1LZ26 4e4 ¢ 7605 31K@S
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EXNT

GFGM 2 2
GRENVILLE PROVINCE
PCGMATITE

1959RCSE F. 40

vC DB70U69210
LNE 1G74KRE
QGUEMANIWAKI GCUNTY
EXNT
GFGM 2 2
GRENVILLE PRCVINCE
PEGMATITE
1959ROSE PF. 410

PINE CHUTcS
ALNT

MO DB7Cubg21d
4NB U 1J70KKDBATTLE LAKE
GUEGATINEAU CCUNTY TEMFLETCM
EXNT

GPGM 2 2

W M WALLINGFORE
GRENVILLE PRCVINCE
PEGMATITE

19€ECRCSE F. 41

TF P13LS
URNN

MC DB70069212
3U NB 1870KRCTF P-68 OCURRENCE
GUEGATINEAU CCUMNTY TF F-68
EXNT
GFGM 2 2
COFPER URANIUM LTL
GRENVILLE PRCVIMNCE
FECMATITE
1952LANG P,
13€2LANG P.

MNZT

152
2¢3

MO DB7uub3213

4y N8 107 uKROFCPE L CCCURRLINCE
QUELABELLE CCUNTY FCPE TP
ELSR

GFGM 2 2

A CUQUETTE MCNT LAURIER
5 MI FROM LEPINZ CEPOT TRENCHED
GRENVILLE PRCVINCE
PEGMATITE
13€2LANG P.

ALNT

261

MC DB700BS214

4NE U 107GKSCARBIC CCCURRENTE
QUELABELLE CCUNTY RCEERTSCMN TP
ELSR

GPGM ¢ 2

P ARBIC MCNT LALRIER
GRENVILLE PROVINCE
PECMATITE
1952LANG P.
19€2LANG P,

ALNT

151
290

CESERT R4g23 7558

31JG5
URNN

4540
MNZT

7540 31G11

CCPFERURAN
7611 31K1i6
URNN

4658
ALNT

4640 7540 Jiui2

F ARBIC
7540 31412
URNR

LEJU
URNN
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MD DB70369215

1FLDONB 1070KRDEACK MINE

QUEPAPINEAU CCUNTY CERRY TP RZL14 454333 752841 34C13
FLO

EXNT ALNT URNN TCLTY

GFGM 2 2

CANAQA FLINT AND SFAR FRCDULCED FELDSPAR
GRENVILLE PROVINCE

PEGMATITE

19S58ROSE P. 4¢

#D D087uLub69216

4NB 1070KROGLEN ALMOND

QUEPAPINEAU CCUNTY CERRY TP P2L3-4 4546382 752601 216132
EXNT

GFGM 2 2
GRENVILLE PROVINCE
PEGMATITE

1959R0OSE F. 4G

MG DB7UDBS217

4U NE 1070KFCHFOULE CCC A HCULE
QUEST MAURICE CCUNTY ST CATHERINE TP Ri-247 7330 31P04
FRGS URNN TCLY ALNT
GFGM 2 2

A HCULE LCTS 60-71N R1-2
GRENVILLE PROVINCE
PEGMATITE

19€0ROSE P. 41

MC DB70069218

4NE 107 0KRCLAC MASSCN OCC R CHARTIER
QUETERREBCNNE GCUNTY WEXFCORD TF LeuS 7405 31401
EXNT

GFGM 2 2
R CHARTIER

GRENVILLE PROVINCE
PEGMATITE

19E9RCSE P. 41

MC DB7000%233

1FLOYT NB 0571KKRCCVANS MINE EVANS LCU PGMT

QUEPAPINEAU CCUNTY k PCRTLAND TF Ro L284S4E24 7E420€ 31G13
253852 FLD GTZ

FRGS ALNT WKFC

GFGM5 2 2 GZOR 2 2 QRZT 33 MREL 33

CANAQA FLINT ANG SPAR LTC.28-52

FELDSPAR GUARRY38-52 GRT¥ CCRE 40FTL X 20FTh WEAKLY ZONED

DYKE 4LOOFTL Xx 85FTw S 0 L 85 WNUMERCUS ACCESSCRY MINERALS Y NB
BI VTH U ASSOCIATEL WITH QUARTZ CCRE

GRENVILLE PROVINCE

1971MILES ET AL FF, 385-41y

1922SPENCE F. 77

MD DB7u069235
2NE 267 1KRC MCNTRCSESLGS
GUETWO MCUNTAINS CCUNTYL"ANNONCIATICN PAR 45293G 74004& 31G 8
PCLR
CRBTS 1 SOVT 3
MONTROSE SECURITIES LTD
DDF TRENCHES FCLR IN CAREONATITE
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GRENVILLE PROVINCE
IRREGULAR
19€69G0LD AND VALLEL P. 28

B0 DET7U 110

INE D470KROMNISTCWIAK GRP LARCNGEURASG
SSKLAC LA RONGE AREA LARCNGE VILLAGE 5506 1ub517 73k 3
FCLR CRLT

GFGMS5 2 2

LARONGE URANIUM MINES LTLC -NL70
PILOT MILL INSTALLEL

CHURCHILL PROVINCE

PEGMATITE

1958ROKE P. 90

MC D870 114

3NE 047U0KRCBESS GRCUF
SSKCAMSELL FCORTAGE AREAHAZELTON LAKE 5848 1uchb5 TLNL3
EXNT PCLR

SCST 2 GRNT
C M KILBREATH G W MACDONNELL
CHLCRITIC SHEAR ZCNES CCARSE GRAINEL GRANITE
CHULRCHILL PROVIMNCE
VEIN
1958ROWE F. 90

©C OB70 112

3NE 0470KROKK CCNCESSION 58
SSKGOLDFIELDS REGICN VIKING LAKE €835 410815 74N1Y
FRES

GSSN

GOSSAN CAPPING
CHURCHILL PRCVINCE
GOSSAN

1952LANG F. 82
1955ROEINSON F. ES

MO DE7u 113

3NE 0470KRCLCR GRF AMERICAN-CS58
SSKGOLOFIELDS ReGICN VIKING LAKE 5935 10815 74N1G
FRGS

PGMTS 2 2 GRGS

AMERICAN-CANADIAN MINES LTO NL 70
PGFMT CR FRACTURE IN GRAMITE GNEISS
CHULRCHILL PRCOVIMNCE

PEGNATITE

1958ROWE P. <0

~0 DB70 114

3U NB 047LKROVIKING LAKE DEPCSIT LORACC URASE
SSKGOLDFIELDS REGICN VIKING LAKE 5935 14815 T4N1D
PCLR URNN MNZT pcec

GPGM 2 2 AMF8 33 GRGS 33
LORADO URANIUM FINES LTLC
INTERNATICNAL MCGLL MINES LTD
00 COMPLEX RADICACTIVE PEGMATITE DYKE WEAKLY ZCNED SODIC PLAG
SHEAREL HYDRGTHERMAL ALTERATION
CHURCHILL PROVINMNCE
PEGMATITE
19ESROEINSON FFP. 35-3¢
1958ROKE P. 90



NUMIER

Y

10

11

13

14

15

16

17

18

19

21

N.T+S. BLOCK

92I 9

82F 16

82F11

B82K15

82K 9

834 &

93N 9

82F 9

82801

82F 03

92101

83D

82K15

82F a9

27¢

85111

85113

B5N 1

85J 9

76D

85416

85I 1

LATITUBE

50

49

“9

51

49

50

52

49

62

62

bl

62

35

49

12

27 40

I

47 00

3t 30

68 30

LONGITUDE PROVINCE

120 15 ac
119 ec
117 25 BC
116 37 8c
116 38 -1
119 10 BC
124 22 BC
116 11 BC

117 35 30 BC

120 BG
19 8C
116 38 BC
118 12 BC
74 45 FRA
113 16 MAC
113 35 00 HAC
116 21 MAC
11% 09 00 MAC
110 7 MAC
113 06 MAC
112 20 oo MAC

APPENDIX B

CIUNTY OR DISTRICT

15 MI £ OF KELOWNA

W OF BRISCO

SPILLIMACHEFN

23 M1 E OF BLUE R

5 HI E OF ROWE, BC.

3 MI S ST MARY L

HEAD HOOSE CR SE OF

1 W1 S SLOCAN R

M

RUSH L E OF RANGE CR

4 MI S OF LENPRIERE

SPILLIMACHEEN 20 MI

RIDGE BETMEEN

BAFFIN ISLAND

YELLOWKNIFE BEAULIEU

MARIAN R DISTRICT

YELLOWKNIFE BEAULIEU

YELLCWKNIFE 8EAULIEU

YELLOWKNIFE BEAULIEU

TOWNSHIP OR PARISH

KANLOOPS AREA

LEMON CR

FORSTER CR

BUGABOO CR

HELLROARING -ANGUS CR

YOHO NATIONAL PK

W CRESCENT ¥ RADIC

W VOMWELL CR

HE LLROARING ~ANGUS CR

BARNES ICE SHEET

ROSS L AREA

BLAISOELL L AKE

PROSPEROUS LAKE

NACKAY LAKE

ROSS LAKE

HEARNE CHANNEL

TYPL OF DEFOSIY

PEGMATITE

PEGMATITE

PEGMATITE

PLACER

PLACER

STRATIFORM

STRATIFORM

PEGMATITE

IRREGULAR

PEGHMATITE

PEGMATITE

IRREGULAR

PLACER

PEGHATITE

PEGHATITE

PEGMATITE

PEGMATITE

VEIN

PEGMATITE

PEGHATITE

PEGMATITE

PEGMATITE

NB-TA MINERALS

COLUMBITE

FERGUSONITE

FERGUSONITE

PYROCHLORE

EUXENITE

PYROCHLORE
EUXENITE

PYROCHLORE
COLUMBITE

PYROCHLORE

COLUMBIYE

COLUMBITE

KNOPITE

FERGUSORITE

SAMARSKITE

COLUMBITE

PYROCHLORE

PYROCHLORE

COLUNBITE

COLUMBITE

COLUMBITE

FERGUSONITE

COLUMEITE

COLUNBITE

COLUNBITE

COLURBITE



NUM3ER

s

10

11

12

13

16

22

OTHER MINERALS

ALLANITE
URANINITE

URANINITE
URANOTHORITE
ALLANITE

ZIRCON
URANINITE

ZIRCON

BERYL
GALENA
PYRITE

SODALITE

THORITE
MONAZITE

BERYL

BERYL
CASSITERITE
AMBLYGCNITE

SPODUMEME
ERYL

HWALL-ROCKS

GRANITE PEGMATITE

PEGMATITE

GRANITE PEGHATITE

SAND

SAND

CARBONATITE
SERICITE SCHIST

CARBONATITE
SYENITE
FENITE
GNELSS

GRANITE PEGMATITE

IJOLITE

SYENITE PEGMATITE
JACUPIRANGITE
FENITE

PEGMATITE
GNEISS

GRANITE PEGMATITE

CARBONATITE

GRAVEL

GRANITE PEGMATITE

PEGMATITE
GRANODIORITE

GRANITE PEGMATITE
BIOTITE SCHIST

GRANITE

GRANITE PEGMATITE
GRANITE PEGMATITE
GRANITE PEGMATITE
GRANQDIORITE

GRANITE PEGMATLTE
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REFEREMCES

1932
1958

1952
1958

1953
1962

1954

1957
1958

1954
1958
1961

1949
1957
1958

1957
1968

1954
1957
1966

1966
1962

1954
1962

1952
1958

1961

1962

1951
1955

1951
1958

1958

1941

1947

1944
1951
1952
1958

1952
1958

ELLSWORTH P, 137
RCHE P. 90

LANG P. 45
ROWE P. 30

THOMPSCN P. 546
LANG ET AL P. 233

ROWE P. 28

JONES P. 1=66
RCWE P. 28

MCCAMMON F. 1131
RCWE PP. 31-33
HOGARTH PP. 610-5633

ARMSTRONG PP. 26-31
JONES PP. 19-28
ROWE P. 29~30

LEECH
FULLIGAN P 62

FCCAMMON PP. 150-151
JONES P. 20
GITTINS PP. S24-525

EASTHWOOD P. 77
LANG P 234

MCCANMON Po 111
LANG P 235

LANG Py 44
ROME PP. 28-2%9

LOWOON P, &
LANG MAP

LORD P. 190
HUTCHISON P, 15

LORD PP, 85-8¢
RCWE P, 89

ROWE P, 89

JOLLIFFE

FOLINSBEE

JOLLIFFE P, 9 1968 MULLIGAN P. €6-€7
LORD PP, 231-235

ROME PP. 29-30

RCWE P. 89

ROME P, 27
ROWE P+ 89



NUMIER  N.T.S.

23

24

25

26

27

28

29

31

32

33

36

35

36

37

39

by

1

4“2

#3

e

851 1

85110

85111

851 4

85112

85I 1

85113

85110

85I 5

85012

53E

52L16

52L &

52L

52L 06

13 8

BLOGK LATITUDE

62 11 @0

62

62

62

62

62

62

82

63

53

50

50

50

54

50

50

54

20

$7

20

33

23

133

ga

18

LONGITUDE

112 13 00

112

113

112

113

112

113

112

113

112

115

%

45

95

a5

95

95

95

61

28

18

29

29

28

21

21

22

27

30

Sk

12

PROVINCE

MAC

MAC

HAC

NFL
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COUNTY OR DISTRICT

YELLOWKNIFE BEAULIEV

YELLOWKNIFE BEAULIEU

YELLOWKNIFE BEAULIEV

YELLOWKNIFE BEAULIEU

YILLOWKNIFE BEAULIEY

YELLOWKNIFE BEAULIEU

YELLOWKNIFE BEAULIEU

YELLCWKNIFE BEAULIEV

YELLOWKNIFE BEAULIEV

YELLOWKNIFE BEAULIEU

MACKENZIE OISTRICT

YELLOWKNIFE MD

WINNIPEG R AREA

WINNIPEG R AREA

WINNIPEG R AREA

WINNIPEG R AREA

WINNIPEG R AREA

WINNIPEG R AREA

HWINNIPEG R AREA

WINNIPEG R ARED

LABRADOR

TOKNSHIP OR PARISH

HE ARNE CHANNEL

BUCKHAM LAKE

FREDA LAKE

OREUER LAKE

THCMPSON LAKE

EL ATCHFORD LAKE

SPROULE LAKE

BUCKHAM LAKE

PRELUDE LAKE

BUCKHAM L

BIGSPRUCE LAKE

HMAC L

GORMAN LAKE 2

TPie Ri5 L33

TP16 R16 L17

TPi6 Rib L17

TP17? R16 L19

TP1?7Ri6L2D

TP16 R16 Li5

TPi6 R15 L33

TP17 R15 L5

TEN MILE LAKE

TYPE OF DEFOSIT
PEGMATITE

PEGMATITE

PEGHMATITE

PEGHATITE

PEGMATITE

PEGMATITE

PEGHNATITE

PEGHATITE

PEGMATITE

PEGMATITE

IRREGULAR

PEGHATITE

PEGMATITE

PEGMATITE

PEGHATITE

PEGHATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

IRREGULAR

NB=TA MINERALS
COLUMBITE

COLUMBITE

CCLUMBITE

COLUMBITE

COLUMBITE

COLUMBITE

COLUMBITE

COLUMBITE

COLUNBITE

COLUMBITE

COLUMBITE

COLUKMBITE

COLUNBITE

EUXENITE

COLUMSITE

COLUPBITE

COLUMELTE

COLUMBITE

COLUKBITE

COLUMBITE

EUXEMITE

COLUMBITE

PYROCHLORE
NICOCPHYLLITE



NUM3IER

23

24

25

26

28

31

32

33

34

36

39

4

43

h2

43

3

OTHER MINERALS
SPODUMENE
CASSITERITE
BERYL
SPODUMENE
BERYL
AMBLYGONITE
CASSITERITE

AMBLYGONITE
BERYL

SPODUMENE
AMBLYGONITE
BERYL

SPODUNENE
BERYL
AMBLYGONITE

SPOOUKENE
CASSITERITE
BERYL

BERYL
SPODUMENE
CASSITERITE

SPODUMENE
BERYL
LIFHIOFHILITE

BERYL

BERYL
SPODUMENE

SPODUNENE
BERYL

TOURMAL INE
MOLYBCENITE
CASSITERITE
BERYL
MONAZITE

BERYL
LEPIDCLITE

SPODUMEMNE
BERYL
LITHIUF *ICH
CASSITERITE
BERYL
SPOOUMENE

TOURMALINE
CASSITERITE

BERYL
TOURMALINE

ZINNWALDITE
LITHIUN MICR
BERYL

ZINNWALCITE
KICROCLINE
BERYL

BERYL

WALL-RCCKS

GRANITE PEGMATITE
GREYHACKE

GRANITE PEGMATITE
GREYWACKE

GRANITE PEGMATITE
BICTITE SCHIST

GRANITE PEGHMATITE
GREYWACKE

GRANITE PEGNATITE
BIOTITE SCHIST

GRANITE PEGMATITE
GREYWACKE

GRANITE PEGMATITE
BIOTITE SCHIST

GRANITE PEGMATITE
BIOTIYE SCHIST

GRAN.
BIOT

-
mm

PEGHMATITE
SCHIST

=

SERICITE SCHIST
GRANITE PEGHATITE

CARBONATITE

GRANITE PEGMATITE
BICTITE SCHIST

GRANITE PEGMATITE
GNEISS

PEGMATITE
AMPHIBOLITE

GRANITE PEGMATITE
VOLCANICS
GRANITE

GRANITE PEGMATITE
YOLCANICS

GRANITE PEGMATITE
AMFHIBOLITE
TUFF

GRANITE PEGHATITE
BICTITE GNEISS
BIOTITE SCHIST

GRANITE PEGMATITE
GRANITE GNEISS

GRANITE PEGMATITE
VOLGANICS

GRANITE PEGWATITE
APLITE
AMPHIBOLITE

HIGMATITE
SYENITE
PARAGNEISS
ANDESITE
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REFERENCES

1951

19514
1952
1958
1968

1951
1958
1968

1952
1958
1868

1944
1952
1958
1968
1951
1952
1958
1968
6951
1952
1358

1968

1951

1956

1954

1957

1957

LORD P. 118-120
RCWE PP. 22-24
RCHWE P, 86
MULLIGAN PP. 68-69

ROHE ©. 27
ROWE P, 89
PULLIGAN Pe 67

LCRD PP. 152~-15k
ROWE P, 89

LORD P. 121
ROME PP, 24-25
ROWE P. 89
FULLIGAN P. 67

LORD P. 287-288
ROWE P 89
MULLIGAN P. 66

ROWE PP, 25426
ROWE P. 89
PULLIGAN P. 67

JOLIFFE P. 20-22
ROWE PP, 32-33
RONE P. 89
FULLIGAN P. 66

LORD PP, 122-123
ROWE

RONE P. 89
NULLIGAN P. 67
LORD P, 244=-245
ROWE PP. 30-31
ROWE P. 88

NULLIGAN P, 67

LORD PP. 278-279

CUINN

KRIGHT PP. 99-105
CAVIES PP. 23-24

ELLSWORTH P. 1566
CAVIES PP, 17-18
RCWE P. 91

WALKER P. 11

ELLSHORTH PP, 148-157

WRIGHT PP, 114-120
0AVIES PP. 22-23

KRIGHY FP. 106-107

CAVIES P. 43

CAVIES PP. 18-19

DAVIES PP. 19-20

WRIGHT PP. 105-106

FUTCHISON PP, 1525-1542

NICKEL
HCHE PP. 39-49

LANG MAP
PULLIGAN PP,192-93

1658

RCHE P. 931



KUM3ER

45

Wb

&7

48

52

54

55

56

57

59

60

13

65

N.T.S. BLOCK

214811

41004

41iH15

31E 1

31E 1

31E 4

31CG14

31016

I1F &

31F &

31F &

31F12

3iE L

31C13

3ig1u

31C04

31F 4

3LF 3

31€42

31€11

3LETE

LATITUGE

44

1.}

5

45

45

“5

[L}

Al

45

45

33

“5

M

“5

5

u5

45

5

45

bl

56

10

35

03

1

be

43

i

22

oe

15

40

3u

LONGITUDE

13

&0

78

78

78

78

77

77

77

77

78

78

78

7

79

79

27

59

23

22

23

58

23

"2

50

45

PROVINCE

‘NS

ONT

ONT

ONT
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COUNTY OR DISTRICY

LUNENBURG COUNTY
SUOBURY DISTRICT
PARRY SOUND DISTRICT
HALIBURTON COUNTY
HALIBURTON COUNTY
HALIBURTON COUNTY
HALIBURTON COUNTY
HALIBURTON COUNTY
HASTINGS COUNTY

HASTINGS COUNTY

HASTINGS COUNTY

NIPISSING DISTRICT
HASTINGS COUNTY
HASTINGS COUNTY
HASTINGS COUNTY
HASTINGS COUNTY
HASTINGS COLNTY
HASTINGS COUNTY

FRCNTENAC COUNTY

PARRY SOUND DISTRICY

NIPISSING DISTRICT

MUSKQKA DISTRICTY

TOWNSHIP OR PARISH

NEW ROSS

CHEWETT TP C3 L1iN2

HENVEY TF CAL4

CARDIFF T

-

C15L6-7

o

CARDIFF TP CiiL27-28

CARDIFF T

-

caiLu-7

CARDIFF T

-

C7-8L10

CARDIFF T

-

GiaL7-1u

C13L.7-8

MONTEAGLE TF C6L2V

MONTEAGLE TP C7L1819

FONTEAGLE TF CBL17

DICKENS TP C5L27
FARADAY TP C1i6L31
FARADAY TF C10L12-3
FARADAY TP C3Li4
FARADAY TP Ci2t9-11
Ciitu-11
C€1JL10-11
caLn
FARADAY TP CAL21~24
cBL23
FARADAY TP Ci5L6

FILLER TF L15SWR

CHAPMAN TP CBL3

BUTT TP

caLs

CHAFFEY TP C5L23

TYPE OF DEFPOSIT

PEGMATITE

PEGHATITE

PEGMATITE

VEIN

POOS

PEGMATITE

VEIN

VEIN

PEGMATITE

PEGMATITE

PEGHATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

VEIN

PEGMATITE

PEGMATITE

PEGMATITE

FEGMATITE

NE-TA MINERALS

COLUMBITE

PYROCHLORE

EUXENITE

BETAFITE
PYRCCHLORE

PYROCHLORE
BETAFITE

PYRCCHLORE
BETAFITE

ELLSWORTHITE
FYRCCHLCRE

FLLSWORTHITE
PYRQCHLORE
MICRCLITE

EUXENITE
ELLSWORTHITE
PYROCHLORL
MICRCLITE

ELLSWORTFITE
HATCHETTCLITE

COLUMBITE
FYROCHLORE
SAMARSKITE

LLLSWOFTRITE
EUXENTIE
PYROCHLORE
MICRCLITE

ELLSWORTHITE
MICRCLITE

FYROCHLORE

FYROCHLORE

PYRCCHLCRE
FERGUSCNITE

PYROCHLORE
MICACLITE
ELLSROKTHITE

BLTAFITE

PYRCLKLORE

PYRCCHLORE
PYRGCHLGRE
MICRCLITE

PYRCCHLORE
PYROCHLORE
FERGUSCNITE
ESCHYNITZ

FYROCHLORE
HICRCLITE



NUMIER

45

46

W7

“8

49

50

51

52

55

56

59

60

€1

62

B4

66

QTHER MINERALS

BERYL
AMBLYGONITE
LEPIDOLITE

FELOSPAR
AEGIRINE

URANINITE
URANOTHCRITE

URANINITE
URANOTHCRITE
ALLANITE

ALLANITE
URANHOTHCRITE
ALLANITE

URANINITE
URANOCTKCRITE

FELDSFAR
SPHENE
FLUORITE

ALLANITE
URANOTHCRITE

FELDSPAR
URANOTFCRITE

MONAZITE

URANINITE
URANOTFCRITE

URANINITE
URANOTHCRITE
ALLANITE

URANOTHCRITE

PYRRHCTITZ

WALL-ROCKS

PEGMATITE
PEGMATITE
GRANITE PEGMATITE

SYENITE PEGMATITE
GNEISS
GRANITE PEGMATITE

GRANITE

GRANITE PEGMATITE
GNEISS
AMPHIBOLITE

SYENITE FEGMATITE
VEIN
CARBONATITE

GRANITE PEGHATITE
METASEOIMENT
AMPHIBOLITE

GRANITE PEGMATITE
PARAGNEISS

MARBLE
AMFHIBOLITE

GRANITE FEGMATITE
METASEDCIMENT
SYENITE GNEISS
GRANITE GNEISS

GRANITE PEGMATITE
LEUCOGRANITE
GeANITE GNEISS

GRANITE PEGMATITE
GRANITE PEGMATITE

GRANITE PEGMATITE
MARBLE

PEGHATITIC GNEISS
AMFHIBOLITE

SYLNIT: PEGMATITE

GRANITE
METAGAEBRO
AMPHIBCLITE
PcGMATITIC GNEISS

SYENITE PEGMATITE
MARBLE
NePHELINE SYENITE
GNELISS

PLGMATITE
HCRNBLENDE GNEISS

PEGMATITE
GRANITE
GRANITEL FEGMATITE

GRANIT: PEGMATITE

GRANITE FEGMATITE
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SYENITE GNEISS

PYROXENITE

MARBLE

REFERENCES

1907
1323
1932

1961
1971

1952
1358

1355
195¢€
1961
1962

1956
1962
1967
1971

1930
1952
195¢

1327
1332

1852
1956
1958
1307

1954
1967
1971

1822
1938
1932
1355

1322

1958

1356
1962
19867
1370

1955
135¢
1967
1970

1356
1870
1971

1956
1967
1870
1871

1858
1962
1467
1970

1958

1967
1974
1971

FARIBAULT PF. 81-82
WALKER PAASON: P. 35
ELLSHORTH P. 257

FARSONS P. 50
FERGUSON P. 52

LANG P. 146
RCHWE P. 93

SATTERLY AND WEWITT PP.

SATTERLY F. 62
HOGARTH P, 615
LANG ET AL F. 263

SATTERLY P. 30-38
LANG P. 108,130
HEXITT Po 54
FERGUSON P. 46

SPENCE ANO CARNCCHAN PP.

LANG PP, 142-45
SATTERLY P. 56-57

ELLSHCRTH Fo 48
ELLSWORTH P, 227

LANG P. 138
SATTERLY PP, 4i-42
RCHE P. 92

HEWITT P. 64

HEWITT Fo 40
BEWITT P. 64
FERGUSON P+ 47

RALKIR AND FARSONS P.

SPENCE P. b3

ELLSWORTH PP. 200-209
SATTZRLY AND hERITT PP.

RALKLR ANC PANSONS P

ELLSWORTH P. 209-213
HENITT P. S0-51
RCWE P. S5

SATTCRLY Fo 122
LANG Po 142

ROWe P. 93

TRAILL P. 20b,447

LANG P. 142
RCWE P, 23

SATTEZRLY PP. 121-122
RCSE P. 37

SATTCRLY F. 117-121
LANG P, 2E2
HEWITT P. 64
TRAILL FPo 209, 4»3

SATTERLY ANC FERITT P

SATTERLY PP. 107-108
HEWITT P« 54
TRAILL Pe w3

SATTLRLY P, 170
TRAILL P, w47
FERGUSON P+ 47

SATTeRLY P, 20
SATTERLY P, B4
TRAILL P. 44%

FERGUSON F. 4b

RCWE P. 92

LANG £ TAL P. 25p
FEWLTT P. 66
TRAILL F. 445

ROWE Po 31

HEWITT F, 65
TRAILL P. 44>
FERGUSON k. 42

1967  BERITT

F.

54

1970 TRAILL F.o 444
1971 FERGUSON F, 4E

1956 SATTERLY FF, 138-1ut

1958 RCHE P,
13€7 HEWITT

95

Fo

55

1§71 FuRGUSON F. 48

1370 TRAILL

Feo

1E4,44€,478

1971 FERGUSON F. 48

FERGUSON Fo

FERGUSON F.

FERGUSON F,

FERGUSON F.,

4e

47

7

5T



RUMIER  N.T.S.

67

68

69

n

71

72

74

75

76

78

LY

a2z

a3

Bie

85

86

87

88

31E 1

31E 1

31016

31016

31014

31D 9

42N02

41X 7

3L 5

31E &

42616

52F15

310 9

3L 7

31E 9

31E &

BLOCK  LATITUDE

#5 03 20

45

4

51

be

46

4“6

49

5

45

49

6

b

46

5

45

ue

“e

23

22

s

15

(2]

24

20

19

w2

13

33

13

20

45

LONGITUDE

78 b wo

78

79

79

77

a2

78

79

41

51

49

53

30

51

56

55

23

51

00

52

30

45
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PROVINCE COUNTY OR DISTRICY

ONT

ONT

ONT

ONT

ONT

ONT

ONT

ONT

HASTINGS COUNTY

HASTINGS COUNTY

HALIBURTON COUNTY

HALTBURTON CQUNTY

HALIBURTON COUNTY

PZTERBOROUGH COUNTY

COCHRANE DISTRICT

SUDBURY DISTRICT

SUDBURY BISTRICT

NIPISSING DISTRICT

NIPISSING DISTRICT

THUNCER BAY DISTRICY

PARRY SOUNO DISTRICT

RENFREW COUNTY

RENFREW COUNTY

COCHRANE DISTRICT

SUDBURY DISTRICT

PETERBOROUGH COUNTY

NIPISSING DISTRICT

NIPISSING DISTRICT

PARRY SOUND DISTRICT

TORNSHIP OR PARISH

HERSCHEL TP COL39-40
HERSCHEL TP CiL3D
MONMOUTH TP C6L19~20

caL20

HONMOUTH TP CBL5-8
c9L5-9

MONKOUTH TP C8L2u

CAVENDISH TP CSL14
€8L13

ALBANY FORKS

BILL TP C3L4

DILL TP

carz

CALVIN TF G2L15~27

MANITOUWADGE AREA
CONGER TP C1OLY
LYNDOCH TP Ci15L23
LYNDOCH TP C15L30
CLAY TP NWb4

ORYDEN TP

CAVENDISH TP C3L3
CALYIN TF Citi11-12
HKURCHISON TPCAL14=15

CONGER TP C9 L9-10

TYPE OF DEPOSIY

PEGMATITE

PEGMATITE

PEGNATITE

FoLs

PEGMATIYE

PEGMATIYE

STRATIFORM

FEGMATITE

PEGHATITE

PEGMATITE

IRREGLLAR

IRREGLLAR

PEGMATITE

PEGHATITE

PEGHATITE

IRREGULLAR

PEGHMATITE

PEGMATITE

PEGHATITE

PEGNATITE

PEGMATITE

PEGMATITE

NB=-TA MINERALS

BETAFITE
PYROCHLORE
MICRCLITE
ELXENITE

PYROCHLORE
MICRCLITE

FERGUSCNITE
BLUANITE

PYROCHLORE
MICRCLITE
BETAFITE

FERGUSCNITE

BETAFITE

PYROCHLORE

TCOCITE
PYRCCHLORE

PYROCHLORE
BETAFITE
EUXENITE
ELLSHORTRITE

PYROCHLORE
EUXENITE

PYRGCHLORE

EUXENITE
COLUMBITE
SAPARSKITE

EUXENITE
COLUMBITE
LINDOCITE
SAMARSKITE
COLUMBITE
FERGUSCNITE
EUXENITE

COLUHBITE

ESCHYNITE

EUXENITE

FCRGUSONITE

FERGUSCNITE

SAMARSKITE



NUMIER OTHER MINERALS

67 URANQTHCRITE
ALLANITE

68

69 URANOTHCRITE
URANINITE
URANQPEANE

79

71 URANOTHCRITE
URANINITE
CRYTOLIYE

72 URANOTHCRITE
URANOTHCRITE
ALLANITE

73 MAGNETITVE

4 FELDSPAR
GARNET
75 FELDSPAR
ALLANITE
76

77 URANINITE

78

79 HONAZITE

&0 MONAZITE

81 BERYL
MICROCLINE
ALBITITE

82 MAGNETITE
GARNET

83

8y

85 HAGNETITE
URANOTHORITE

86

87

88 URANINITE
THUCOLITE
CRYTOLITE

WALL-RCCKS
GRANITE PEGMATITE

LEUCOGRANITE
GRANITE GNEISS

PEGHATITE

GRANITE PEGMATITE
AMPHIBOLITE
MARBLE

METAGABERQ

MARBLE

QUARTZITE
PARAGNEISS

GRANITE PEGMATITE
GRANITE
ANFHIBOLITE
QUARTZITE

PEGMATITE
HARBLE
GABBRO

CARBONATITE
GRANITE PEGMATITE
GRANITE PEGMATITE
PEGMATITE

SYENITE
PYROXENITE

FENITE
CARBONATITE

GRANITE PEGMATITE

GRANITE PEGMATITE
GRANITE GNEISS

GRANITE PEGMATITE

CARBCNATITE
SYENITE
GNEISS

PEGMATITE
GRANITE PEGMATITE

GRANITE PEGMATITE
GRANITE
SYENITE

GRANITE PEGMATITE
PEGNATITE

PEGNATITE

MARBLE
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REFERENCES

195€
1958
1967
1970

SATTERLY P. 135
ROWE Pe 33
HEWITT P. 54
TRAILL P. 47

19712

LANG P. 137
RCWE P. 93
TRAILL P. 445
FERGUSCN P. 47

SATTERLY P,
ROSE P. 39

LANG P. 271
HEWITT P. 54

96-99

SATTERLY P. 20
LANG P. 270

1956 SATTERLY F. 92-96

19586
1962
1970
1971

SATTERLY Fe 20
LANG P. 255

TRAILL Pe 443
FERGUSON P. 50

1971 FERGUSCN F, 45

ELLSWORTH P, 171
LANG P. 142
ROWE P. 93
TRAILL P. 161

1971

ROWE P. 93

LANG ET AL P. 258
HEWITY P. 65
FERGUSON P, 52

1967

HEINRICH P. 31t
TRAILL P. 447
FERGUSON P. 4§

RCHE P. 5-7
FERGUSON PP. 37-39
LUMBLRS PP.51-52,81-83

ELLSWORTH P. 187
SATTERLY P, 57
LANG P. 141
ROWE P. 93

JOHNSTON P, 196
BEWITT P. 36-42
ROWE P. 95
ROSE P, 38

SATTERLY PP, 97-99 1970
HENWITT P. 4248
RCHE P. 94
HENITY P. 65

GITTINS Ps 653
FERGUSON PP. 32-33

RCSE P. 18
HEWITT P. 65
TRAILL F. 203,207
FERGUSON P, 51

SATTERLY P. 23
LANG ET AL P. 255
HEWITY P. 55
TRAILL P. 209

1971

LANG P. 138
RCHE P. 81
TRAILL P. 209
FERGUSON P, 49

SATTERLY P. 120
LANG P. 147
TRAILL P, 209
FERGUSON P. 59

SATTERLY P. 57
LANG Pa 141
RCHE P, 92
ROSE P. 35

FERGUSON F. &7

FERGUSON F, 52

HEWITT P. 65

ROSE P, 22
HEWITT P. 54
TRAILL P. 161
FERGUSON P. 510

HEWITT P. 65
TRAILL P. 285
FERGUSON P. 51

TRAILL P, 1€1
FERGUSON P. 51

FERGUSON F. 51

LANG ET AL F. 256
HEWITT P. 58
TRAILL P, 478
FERGUSON P. 50



NUM3ER  N.T.S.

a3

9

91

92

94

95

9%

97

98

10w

108

BLOCK

31cie

3L 7

31016

31EL

31016

31C15

31E 8

31F11

31F 5

31C15

3iC15

31E 9

31016

31E 9

31F &

31F09

31016

3L 7

LATITUDE

el

6

b

45

M

44

46

#5

45

45

Lt

M

45

4b

45

45

W5

b

6

17 30

29 22

50

59 35

LONGITUDE

78

78

78

76

80

78

78

78

it

10

38

4 30

31 20

03 80

10 w@

29

43

2u

78 00

77

u7

58

6

78 18

78 47

20

30
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PROVINCE COUNTY OR DISTRICT

ONT

ONT

ONT

ONT

ONT

NIPISSING DISTRICT

HALIBURTON COUNTY

NIPISSING DISTRICY

HALIBURTON COUNTY

HALIBURTON COUNTY

HALIBURTON CCUNTY

LANARK COUNTY

SUDBURY DISTRICT

HASTINGS COUNTY

NIPISSING DISTRICT

NIPISSING DISTRICY

RINFREW COUNTY

RENFREW COUNTY

FRONTENAC COUNTY

LANARK COUNTY

NIPISSING DISTRICT

HALIBURTON COUNTY

NIPISSING DISTRICT

HASTINGS COUNTY

HASTINGS COUNTY

HALIBURTON COUNTY

NIPISSING DISTRICT

TOWNSHIP OR PARISH

MATTAMAN TP C9 L19-
20
MONMOUTH TP €9 L7N2
CALVIN TP CcH8L21-22
HONHOUTH TP C5-6iL16~
20
CARDIFF TP C21 LS
CARDIFF TP C18L4~5
5 SHERBRCOKE TPC5L13
c&
SERVODS TP C6LE
FARADAY TP C15L30-31
SABINE TP C1128-29

SABINE TF CiL2,8

RICHARDS TP Ci4l2
RAGLAN TPCL8L3-4
OLOEN TP C7L8
NORTH BURGESS C6L23
MURCHISON TP C4lL15
CuLis
CARDIFF TP Ci2-13L10
MURCHISON TP CB8L22
MONTEAGLE TP G7 L1i&
MONTEAGLE TP C4L1312
MONMOUTH TP CAL3-5
C4L2~4,5

MATTAWAN TP C3 L29

TYPE OF DEFOSIT

PEGMATITE

VEIN

PEGMATITE

PEGMATITE

VEIN

IRREGULAR

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGHATITE

PEGMATITE

PEGHMATITE

IRREGULAR

PEGHATITE

PEGMATITE

VEIN

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

NB-TA MINERALS

EUXENITE
PYROCHLORE

PYROCHLORE

COLUMBITE
EUXENITE
SAMARSKITE

FERGUSONITE

BETAFITE
EUXENITE

PYROCHLORE

EUXENITE

EUXENITE
ESCHYNITE

BETAFITE
PYROCHLORE
EUXENITE
ELLSWORTRITE

ESCHYNITE
EUXENITE

ESCHYNITE

FERGUSCNITE

ESCHYNIYE

EUXENITE

EUXENITE

FYRCCHLORE

ELXENITE

FERGUSONITE

ELLSHORTHITE

EUXENITE

PYROCHLORE

EUXENITE

ELLSWORTHITE

EUXENITE

EUXENITE



NUMIER

29

9

9

92

93

9%

95

96

a7

98

99

10u

105

110

OTHER PIMERALS

BERYL

ALLANITE

URANINITE
URANOFHANE
URANOTHCRITE

URANINITE

FELDSPAR
TOURMALINE

APATITE
PYRITE

FELDSPAR

URANINITE

CORUNDU¥
ALLANITE
URANINITE

FELDSPAR

ALLANITE

BIOTITE
APATITE

FELDSPAR
ALLANITE

FELDSPAR

URANOTHORITE
THORITE

URANOCTHORITE
URANOPHANE
ALLANITE

WALL-ROCKS

GRANITE PLGMATITE

GRANITE PEGHMATITE

GRANITE PEGMATITE
MARBLE

GRANITE
GABBRO
GRANTTE

PEGMATITE

GRANITE PEGMATITE

MARBLE
GNEISS

GRANITE PEGMATITE

GRANITE PEGMATITE

GRANITE PEGMATITE

SYENITE
HMARBLE

PEGNATITE

BASALT
MARBLE

GRANITE
MARBLE

FEGMATITE

GRANITE PEGMATITE

GRANITE PEGMATITE

GRANITE PEGMATITE
FARAGNEISS
AMPHIBOLITE
LIMESTONE

GRANITE PEGMATITE
FARAGNEISS
AMPHIBCLITE
PYROXENITE

GRANITE PEGMATITE
MARBLE

GRANITE PEGMATITE
SYENITE GNEISS

BRECCIA

GRANITE
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REFERENCES

1932
1952
1960
1967

1970
1971

19710
1971

1970
1971

1952
1958
19610
1967

1952
1958
1962
1967

1943
1356
1957
1358

1932
1952
1958
1962

1958
1971

1932
1952
1958
1970

1944
1952
1958
1962

1970
1971

1344
1952
1958
1962

1952
1954
1958
1970

1954
1856
1962
1967

1956
1958
1962
19741

1932
1952
1858
1962

BARLOW
ELLSWORTH PP.
BULLIGAN P. 86

189-191

TRAILL P. 44
FERGUSCN P. 47

SPENCE P- 51
LANG P. 147
ROSE P. 21

HEWITT Pa 68

TRAILL P. 209
FERGUSON P. 486

TRAILL P. 4l
FERGUSON P. 46

TRAILL P. 444
FERGUSON P. 46

LANG Po 146
ROME P. 96
ROSE P. 28
HEWITT P. 0%

LANG P- 149

ROWE P. 96

LANG ET AL P, 277
HEWITT P. 65

THONPSON P. 5
SATTERLY PP,
JCNES Fa 24
ROWE P. 93

9
123-132

SATTERLY F. 53
LANG P. 149
ROWE P. 96
LANG T &L P. 277
ROHE Pe 96
FERGUSCN P. 51

RCHE P. 96
ROSE P. 39
FERGUSON P, 52

LANG P. 141
HEWITY PP«
RCWE P. 95
ROSE P. 3%

56-59

RCHE P. 95
FERGUSON P. 45

ELLSWORTH P.
LANG P. 146
RCWE P 95

TRAILL PP. 204-205

262

SATTERLY @.
LANG P. 147
ROWE P, 95
LANG ET AL P.

120

274

TRAILL P 443 _
FERGUSON P. 46

SATTERLY P. 121
LANG P, 138
ROWE P. 95
LANG ET AL P. 275
LANG P+ 145
HEWITT Po 48-49,69
AOHE Po 95

TRAILL P. 205,446

HEWITYT P, 70
SATTERLY P. 140-161
LANG ET AL P. 272
HEWITY P. 64

SATTERLY PP,
ROWE P. 9%

LANG P. 270
FERGUSON P. 46

88~89

ELLSWORTH PP, 18%-191
LANG P. 16423

ROWE P. 94

LANG ET AL P, 268

19€1
19€2
1970
1971

19€7

1970
1971

1362
19€7
1971

1967

1967
1971

1971

1371

1967
1970
1971

HOGARTH P. &1S

LANG P, 260

TRAILL F. 44d
FERGUSON P« &7

HEWITT P. 65

TRAILL P, 205
FERGUSON Po 50

LANG P. 277

HERITT P, 55
FERGUSON F.51

FERGUSON F.

W8

HENWITT P. 65

HEWITT P. 6%
FERGUSON F.

FERGUSON F.

FERGUSON P

HEMITT e. 65
TRATILL P. 28
FERGUSON P.

e

48

4“7

€
&9



NUMZER

111

114

1186

119

121

122

124

126

129

N.T.5. BLOCK

37

42A15

4IN1D

3F 6

31C 7

ME L

31E 1

31HN5

41415

31010

52C16

31F12

31F12

31D16

41P13

31£01

31046

31016

3L 7

3L 7

33£09

31E11

LATITUBE (L ONGITUDE

46 18 52

a7

45

oy

7

45

ot

a4

6

45

2v

11

40

59

33

39

48

59

59

14

0

78

84

76

7

7

78

LEY

78

78

78

79

47 15

264 90

35

26 30

47 30

52 30

22 oo

87 30

06 03

56 3¢

PROVINGE

ONT

ONT

ONT

ONT

ONT

ONT

ONT
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COUNTY OR DISTRICT

NIPISSING DISTRICT

COCHRANE DISTRICT

ALGOMA DISTRICT

RENFREM COUNTY

FRONTENAC COUNTY

HASTINGS COUNTY

HASTINGS COUNTY

PARRY SOUND BISTRICT

PARRY SOUND DISTRICT

PETERBOROUGH CCUNTY

RAINY RIVER DISTRICT

NIPISSING DISTRICT

NIPISSING DISTRICT

PETERBOROUGH COUNTY

SUDBURY DISTRICT

HALIBURTON COUNTY

HALIBURTON CCUNTY

HALIBURTON COUNTY

NIPISSING DISTRICT

NIPISSING DISTRICY

NIPISSING DISTRICT

NIPISSING DISTRICT

TOKNSHIP OR PARISH

RATTAWAN TP C2 L29
MARATHON TP
TP 28 R1Z
LYNJOCH TP C15L25
LOUGHBOROUGH TPCIL14
HERSCHEL TP C16L1718
HERSCHEL TP C1 L32-
33
HENVEY TF CALG
HENVEY TP CBLS
GALWAY TP CB8 L26
ELI LAKE
OICKENS TP C2L2
DICKENS TP Ci3L9
CAVENDISK TP C8-9L15
CARTER TP MI98 CNR
CARDIFF TP Ci4LiiS2
CARDIFF TP C9-13
L23-30
CAROIFF TP C8L12-14
CALVIN TP C9L19-22
CALVIN TP G4 L22

MURCHISON TF CoL17

BUTT TP COLS

TYPE OF DEFCSIT

PEGMATITE

IRREGULAR

PEGHATITE

PEGMATITE

PEGMATITE

PEGNATITE

PEGHATITE

PEGMATITE

IRREGULAR

PEGNATITE

PEGMATITE

IRREGULAR

PEGMATITE

PEGMATITE

PEGMATITE

PEGHATITE

PEGHATIYE

PEGMATITE

PEGMATITE

PEGMATITE

NB~TA FINERALS

EUXENITE

PYRCCHLORE

PYROCHLORE
cLLSWORTHITE

COLUMBITE
EUXENITE
LIMCOCKTE

EUXENITE

ESCHYNITE
ELXERITE

cUXENITE

FERGUSCNITE
EUXENITE

PYROCHLORE

BETAFIYE

EUXENITE

PYROCHLORE
EUXENITE
SAFARSKITE

FERGLSCNITE

EUXENITE

ELLSWORTHITE

PYROCHLORE

HATCHETTCLITE
PYROCHLORE

COLUMBITE
EUXENITE

EUXENITE
SAMARSKITE

FERGUSONITE

PYROCHLORE
FERGUSCAITE
ESCHYNITE
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NUMZER  QTHER WINERALS WALL-ROCKS REFERe NCES

111 GRANITE PEGMATITE 1952 LANG P. 147 1371 FEKGUSON Fo 4%
1956 ROWE P. 96
1962 LANG oT AL F. 283
1967 WEWITT P. 65

112 SYENITE 1958 RCWE P, 98
NEPHELINE SYENITE

113 ALLANITE GRANITE 1352 LANG P, 130
PEGMATITE 1958 RCKE P. 36
CIABASE 1970 TRAILL P. 447
1971 FERGUSON P 4b
114 ALLANITE GRANITL PEGMATITE 1952  LANG P. 146
SERYL MARBLE 1953 HEWITT PP. 83-84
MONAZITE 1958 RCWE P. 94
1871 FZRGUSCN F. 51
115 FELDSPAR GRANITE PEGMATITE 1932 SFENGE Fa 3% 1970 TRAILL P. 204
GADOLINITE MARBLE 1952 LANG P. 148 1571 FERGUSOM €. u&
ALLANITE 1958 ROWE P. 94
1960 FRCSE Pa ¥
116 GRANITE PEGMATITE 1956 SATTERLY P. 134 1971 FERGUSOM F. 47
GRANITE GNEISS 195k FRCHWE Pe 93
AMPHIBOLITE 1967 HEWITT P. 64

1970 TRALILL P. 205

117 1952 LANG P. 142
1458 RCWE P. 93

118 FELOSPAR GRANITE PEGMATITE 1932 ELLSWORTH P. 173
THUCOLITE 1952 LANG P. 136
URANINITE 1958 FRCHE P. 93

119 THUCDLITE GRANITE REGMATITE 1932 ELLSWORTH P. 171-173
URANINITE 1352 LANG P. 137
ALLANTTE 1958 ROWE P. 33

129 MARALE 1958 RCWE P. 93

121 1958 FRCHE P. 96

1z2 FELDSPAR GRANITE PEGMATITE 1952 LANG P. 142

1958 RCWE P. 93

123 FELDSPAR GRANITE PEGMATITE 1932 ELLSWORTHITE FP, 192-194
MONAZITE 1952 LANG P, 142
1958 RCHE P. 93
1971 FERGUSON P. 48

124 GRANITE 195€  SATTERLY Fa 41
1958 ROWE P. 3

125 GRANITE PEGHATITE 1952 LANG P, 150
1968 MULLIGAN P. 79
1971 FERGUSON P. 52

126 URANINITE GRANITE PEGMATITE 1956 SATTERLY P. o
URANOTHCRITE GRANITE 1962 LANG P 253
ALLANITE GNEISS
SYENITE
127 PeGMATITE 1955 SATTERLY AND HEWITT P, 21
128 URANINITE GRANITE PEGMATITE 1956  SATTERLY PP, 43-45 1671 FFRGUSON F. 45
URANOTHCRITE ANPHIBOLITE 1958 RCWE P. 92
ALLANITE GRANULITE 1962 LANG P. 259
GNEISS 1967 KENITT P. 54
129 ALLANITE GRANITE PEGMATITE 1932 ELLSWORTH P. 189 1970 TRAILL F. 20¢
FELOSPAR 1952 LANG P. 147 1871 FERGUSON Fu 4¢

1958 FROWE P. 91
1360 ROSE PP. 21~-22

130 ALLANITE GRANITE PEGHATITE 1952 LANG P. 17 1971 FERGUSON F. &g
1858 RCHWE P. 92
1962 LANG ET AL P. 251
1967 FEWITT P. 65

131 ALLANITE GRANITE FEGMATITE 1967  PEWITT P. 65
GRANITE
132 GRANITE FEGMATITE 1958  ROW, P. 91

1970  TeaAILL P. 445
1971 FLRGUSON P. 43
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NUMIER NeT.S. BLOCK LATITUDE LONGITUDE PROVINCE COUNTY OR DISTRICT TOWNSHIP OR PARISH TYFE OF DEFOSIT N3-TA MINERALS

133 31C15 w4 56 30 76 23 20 ONT LANARK COUNTY BATHURST TP CaL22 PEGMATITE EUXENITE
FERGUSONITE

134 41Pu9 41 33 80 04 ONT TIMISKAMING DISTRICT AULD TP C& SE4 S2L5 PEGHATITE FERGUSONITE

135 31F s 45 48 45 77 16 30 ONT RENFREW COUNTY ALICE TP C15L13 PEGMATITE EUXENITE

136 42803 46 63 00 83 u6 ud ONT SUDBURY DISTRICT CHEWETT TP €6 L8 IRREGULAR PYROCHLORE

COLLINS TP €1 L9-10
137 41014 47 48 83 6 ONT SUDBURY DISTRICT NCMAUGHT TP C2-3L1 IRREGULAR PYROCHLORE
LACKNER TP C2-3L12

138 41014 47 48 83 03 ONT SUDBURY DISTRICT LACKNER TP IRREGUL AR PYROCHLCRE

139 41014 47 48 83 03 ONT SUDBURY OISTRICT LACKNER TP IRREGULAR

140 41014 47 48 33 03 ONT SUDBURY OISTRICT LACKNER TP IRREGULAR

161 41014 47 48 83 03 ONT SUDBURY DISTRICT LACKNER TP IRREGULAR

142 41014 47 68 a3 11 ONT SUDBURY DISTRICT KCGEE TP €312 IRREGULAR FYROCHLCRE

163 410 3 47 ui GU a3 16 00 ONT ALGOMA DISTRICT TP SE Ri2 IRREGULAR PYROCHLORE

144 %1011 47 43 83 18 GONT ALGCKA DISTRICT TP 28-29 R 23 IRREGULAR PYROCHLORE

145 42115 50 52 80 37 ONT COCHRANE DISTRIGT SOUTH BLUFF CR AREA POOS PYROCHLORE
COLUMBITE

146 41014 47 54 06 63 03 00 ONT SUDBURY DISTRICT LACKNER TP IRREGULAR

147 41014 W7 48 83 03 UNT SUDBURY DISTRICT MCNAUGHT TP C1-3L1-6 IRREGUL AR PYROCHLORE

148 41014 o7 48 83 03 ONT SUDBURY DISTRICT MCNAUGHT TP SE IRREGULAR

149 53A 52 30 40 89 30 4D ONT KENORA DISTRICT SCHRYBURT L AKE IRREGULAR PYROCHLORE

150 416 3 47 01 83 17 ONT ALGOMA OISTRICT TP 56 R 12 IRREGULAR PYRGCHLORE

151 52H 2 51 u3 9% 32 ONT KENORA DISTRICT FRAIRIE LAKE IRREGULAR PYROCHLORE

152 41N15 47 55 00 B4 42 00 ONT ALGOMA DISTRICT TP 29 R22 IRREGULAR PYRCCHLCRE

153 31E01 45 1y 46 78 05 30 ONT HASTINGS COUNTY HERSCHEL TP Ci6 L31 PEGMATITE PYROCHLORE

154 421 6 50 26 81 02 ONT COCHRANE DISFTRICT JANES BAY S IRREGULAR PYRQCHLORE



NUM3ER

133

140

142

143

147

152

153

OTHER PMINERALS

CRYTOLITE

AEGIRINE
MAGNETITE
APATITE

APATITE
MAGNETITE
COLUMBITE

APATITE

MAGNETITE

APATITE
MAGNETITE

MAGNETITE

HEMATITE
MAGNETITE

APATITE

MAGNETITE

APATITE
MAGNETITE

MAGNETITE
BIOTITE

MAGNETITE
PYRRHOTITE
AEGIRIME

WALL-RCCKS

GRANITE PEGMATITE
GRANITE

APLITE
GRANITE PEGMATITE

FENITE
CARBONATITE

IJOLITE
MALIGNITE
CARBONATITE
GRANITE GNEISS

SYENITE
CARBONATITE

NEPHELINE SYENITE
CARBCNATITE

CARBONATITE

CARBCNATITE

FENITE
GRANITE PEGMATITE

IJOLITE
SYENITE
CARBCNATITE
FENITE

CARBONATITE
FENITE
VOLCANICS
GRANITE

CARBONATITE
PYROXENITE
HORNBLENDITE

IJOLITE
GRANITE FEGMATITE
GNEISS

NEPHELINE SYENITE
CARBONATITE

GNEISS
UIABASE
CARBONATITE

CARBONATITE
NEFHELINE SYENITE
BREGCIA

SOVITE
BRECCIA
LAMPROFHYRE
TJOLITE

IJOLITE
FEMITE
GNEISS
JUVITE
FENITE
CARBONATITE
SCVITE

GRANITE PEGNATITE

CARBONATITE
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NEPHELINE SYENITE

SYENITE

PYROXENITE

CARBONATITE

REFERENCES

1952 LANG P. 137 1967
1658 RCHWE P. 91 1970
1960 RCSE P. 20-21 1971

1962 LANG P. 248

1958 E Pa 91
1971 FERGUSON P. 53

1952 LANG P, 136 1870
1958 RCWE P. 91 1971
1962 LANG ET AL P. 130

1967 HEWITY P. 65

1961 PARSONS P. 46-50
1967 GITTINS ET AL P. 653
1971 FERGUSON FP. 41-42

1658 RCWE PF. 35-45
1961 FARSONS P. 61-68
1461 HODDER P. &5~67
1971 FERGUSCN PP, 39-41

1961 FARSONS P. 61
1671 FERGUSON P. 5%

1961 FARSONS P. &1

1961 PARSONS P. 60
1971 FERGUSON P. 52

1961 FARSONS P. 60
1971 FERGUSON #. 52

1961 FARSONS P. 50

1961 PARSONS P. 11-22
1971 FERGUSON FP. 31-32

1961
1971

1967
1967
1370
1971

13961
1971

1961
1971

1961

1363
1966
1967
1871

1967

1967

1967

1971

1967
1967

FARSONS P. 23-32
FERGUSON PP, 30-31

GEORGE ET AL Fo 135
GITTINS ET AL PP, 651-655
STOCKFOQRD PP. 1-34
FERGUSGN PP. 33-35

FARSONS PP, 68~£9
FERGUSON P. 52

FARSONS P, 68
FERGUSON P. 52

FARSONS P. 68

wENESS PP. 43=iy

HEINRICH P. 398

EITTINS T AL PP. 651-655
FERGUSON P. 438

GITTINS ET AL PP. 651-655
GITTINS ET AL PP. 651-655
GITTINS ET AL PP, 651-655
FERGUSON P, &7

GEORGE ETAL P, 135
GITTINS ET AL PP. B51-655

HEWITT P, 65
TRAILL P. 2C

FERGUSON F. &g

TRAILL P. 20
FERGUSON F.

€1



NUMIER

155

1583

160

168

171

173

NeT.S.

41132

426 2

#2816

53813

31E11

il 9

3L 6

411 9

42C62

#2005

32004

41P13

420 5

3iFus

31Fus

34F 03

31F 43

311

31E11

31Ev8

31E %

31E13

BLOCK

LATITUDE

o

“9

49

52

45

46

“6

46

48

49

49

45

45

45

o

45

45

35

18 Ji

54 30

Su 38

34

03

vz vo

88 3v

16 Ju

LONGITUDE

81

82

89

79

79

a4

87

79

77

re

r9

44

50

12 vl

54 30

13

50 30

45 55

50 vd

53 45

PROVINCE

ONT

ONT

ONT

aNt

ONT
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COUNTY OR DISTRICY

SUDBURY DISTRICT

COCHRANE DISTRICT

THUNDER BAY DISTRICT

KENORA DISTRICT

PARRY SOUND DISTRICT

SUDBURY DISTRICT

NIPISSING BISTRICT

SUDBLRY DISTRICY

ALGOMA DISTRICT

THUNDER BAY DISTRICT

COCHRANE DIST

SUDBURY DISTRICT

THUNDER BAY DISTRICT

HASTINGS COUNTY

HASTINGS COUNTY

HASTINGS COUNTY

HASTINGS COQUNTY

NIPISSING DISIRICT

NIPISSING DISTRICT

NIFISSING DISTRICT

PARRY SOUND DISTRICT

PARRY SOUND DISTRICT

TONNSHIP CR PARISH

TP 107

CARGILL TP

C™REARA TP

BIG BEAVERHCUSE POST

BETHUNE TP

SCCLLARD TP

E FERRIS N HIMSWORTH

LOUGHRIK TP

AULD TP

STEELE T C5 LS

WHALEN TP

BLAY LAKE

FARADAY TP CBLuNZ

FARADAY TP C16L31-32

MONTEAGLE TR C6L24N2

MONTEAGLE TP C7L21

BUTT TP C7L13 S2

PECK TP C2-4Llb

SAEINE TF Ci5L32S52

COMGER TP COL10

FOLEY TP C2L13

TYFEZ 'CF DEFOSIT

IRREGULAR

IRREGULAR

IRREGULAR

IRREGULAR

PEGMATITE

PEGMATITE

PEGHATITE

PEGNATITE

PEGMATITE

PEGMATITE

FEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGHMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

NE-TA MINERALS
PYRCCHLORE

PYROCHLORE

PYRCCHLORE

COLUMBITE

PYROCHLERE

COLUMBITE

EUXENITE

PYROCHLORE

COLUMBITE

CCLUMBITE

COLUMBITE

COLUMEITE

PYROCHLORE

PYROLCHLORE

ELLSWORTHITE

ELLSHORTHITE

EUXENITE
COLUMBITE
FERGUSCNITE

PYRCCHLORE

LUXENITE

CALCIGSAPARSKITE

FERGUSCNITE
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NUMBE  OQTHER MINERALS WALL-RCCKS REFERENCES
155 CARBONATITE 1967 GITTINS MACINTYRE AND YORK PP.6
156 CARBONATITE 1967 GITTINS £T AL PF. 651-655

1967 GLORGE ET AL Fs 135

157 MAGNETITE CARBONATITE 1967 GITTINS cT AL FF. 651-655
APATITE ALKALINE SYENITE 1971 FERGUSON PP. #2-43
CHALCCFYRITE GNEISS

BASALY

158 APATITE CARBONATITE 1967 GITTINS ET AL PP, 651-655
PYRRMOTITE 1971 FERGUSON PP. 36~37
CHALCCFYRITE

153 GRANITE PEGMATITE

160

161

162 GRANITE PEGMATITE 1959 ROSE P. 39

163

164 SPODUNERE GRANITE PEGMATITE 1965 FYE P. 70-77

BICTITE SCHIST 1965 MULLIGAN PP. 5758

1974 FERGUSON P. 53

165 SPODUMENE GRANITE PEGMATITE 1962 LUMBERS P. 30
POLLUCITE HMETASECINENT 1967 HEWITT P. 68
BERYL 1968 HKULLIGAN P. 63

4971 FERGUSON P. 45

166 GRANITE FEGNATITE 1967 HEWITT P. B8.
1971 FERGUSCN P. 53

167 SPODUHENE GRANITE PEGHATITE 1365 FYE P. 62-64
APATITE GRANITE 1965 MULLIGAN PP. $9+60
TOURMALINE BIOTITE SCHIST 1971 FERGUSON P, 53

160 SYENITE PEGHATITE 1967 HEWITT P. b4

1971 FERGUSON F. &7

169 URANINITE SYENITE PEGMATITE  SYENITE 1956 SATTERLY P. 122
URANOTHCRITE GRANITE 1967 HEWITT P. 54
AWFHIBOLITE
MARBLE
170 ALLANITE 1954  FEWITT P. 42
MAGNETITE 1967 HEWITT P. 64
FELDSPAR 1971 FERGUSON P, &7
171 FELDSPRR GRANITE PEGMATITE 1954  FEWITT P. 4?7
SPHENE AMPHIBOLITE 1967 HEWITT P. 64
MAGNETITE 1971 FERGUSCN F. 48
172 ALLANITE GRANITE PEGMATITE 1958 RCHE P. 91
URANINITE 1962 LANG P, 35
MUSCCVITE 1971 FERGUSCN Fo 4¢
173 GRANITE PEGMATITE 1956 RCWE P. 96
GRANITE 1971 FERGUSON P, 50
174 GRANITE PEGMATITE 1967 HEWITT P. b5
GRANITE 1971 FERGUSON P. 50

175 ALLANITE GRANITE PEGMATITE 1962 LANG P. 256
URANINITE 1971 FERGUSON P, 50

176 ALLANITE PLGHMATITE 1959 RCSE P. 37



NUMIER

177

179

180

184

187

190

NeTaSe

41415

©1H15

31E 5

31016

©iI09

52H08

52H08

42I1a

31Lu7

3L 7

21809

31L07

31005

31K L5

52F15

53413

31Lu3

4116

#2002

42J6

320 8

BLOCK

LATITUDE

45

“5

45

bb

46

49

45

46

46

46

49

54

45

46

46

3

48

25

51

59

21

17

20

16

2v,

23

15

5

24

30

80

78

68

79

79

92

92

8u

79

35

34

55

wd

14

10

LCNGITUDE

30

4“8

45

PROVINCE

ONT

ONT

ONT

ONT

ONT

auve
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COUNTY OR DISTRICT

PARRY SOQUND OISTRICT

PARRY SOUND DISTRICT

PARRY SQUND QISTRICT

PETERBORQUGH CCUNTY

SUBBURY OISTRICT

THUNDER BAY DISTRICT

THUNDER BAY DISTRICT

COCHRANE DISTRICT

NIPISSING DISTRICY

NIPISSING OISIRICT

NIPISSING DISTRICT

NIPISSING OISTRICT

NIPISSING DISTRICT

NIPISSING DISTRICT

KENORA OLSTRICT

KENORA PATRIGIA OIST

PARRY SOUND DISTRICT

PARRY SOUND DISTRICT

SUDBURY OISTRICT

THUNDER BAY DISTRICT

COCHRANE DISTRICY

AJTTIBI COUNTY

TOWNSHIP CR FARISH

HEMEY TF G1 L6

HENVEY TP

MONTEITH TP

CHANDOS TPGCi6L9S2

HAGAR TP C3L1D

COSGRAVE LAKE

FORGAN LAKE

VALENTINE TP

CALVIN TP

CALVIN TP C10L19-21

MURCHISON TP Ci1L17

OLRIG TP CGL1S2

BURRITT ISLAND

IRON ISLAND

BRCWNRIQGE TP S M L

CARG LAKE

CARLING TP

NORTH HINSHWCRIH TP

NEMAG L S-S5I0E IR-6

PRAIRIE LAKE MSIDE

FARTISON L

PREISSAC TP R7L55~60

TYPE OF DEFOSIT

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

CARBONATITE

IRREGULAR

PEGHATITE

PEGMATITE

FEGMATITE

IRREGLLAR

IRREGULAR

PEGHATITE

IRREGULAR

PEGMATITE

IRREGULAR

PEGMATITE

PEGMATITE

IRREGULAR

PEGMATITE

N3-TA MINERALS

FERGUSONITE

PYROCHLCRE

CCLUMBITE

COLUMBITE

PYROCHLCRE

EUXENITE

EUXENITE

COLUMBITE

FERGUSGNITE

EUXENITE

PYROCHLORE

PYROCHLORE

COLUKBITE

PYRCCHLORE

PYRQCHLORE

PYROCHLORE

NIOBIAM RUTILE

PYROCHLORE

COLUMBITE
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NUMAER CTHER MNINZRALS WALL-RCCKS REFEREMCES

177 GRANITE PEGMATITE 1960 RCS. P. 38
1971 FERGUSON P. 50

173 ALLANITE GRANITE PEGMATITE 1958 ROWE P. 9%
179 URANOPHANE GRANITE PEGMATITE 1967 HWERITT P. 65
180 ALLANITE GRANITE PEGMATITE 1956 SATTERLY P. 170
URANCTHCRITE KARBLE
BASTNAESITE
181 PYRRMOTITE GRANITE PEGMATITE 1959 RCSE P. 37
162 SPODURENE GRANITE PEGMATITE 1365 PYL PP. B4-85
BERYL GRANITE 1971 FERGUSON P. 53,
CASSITERITE
183 SPODUMENE GRANITE PEGMATITE 1965 FYE P. 80
APATITE BIOTITE SCHIST 1971 FERGUSON P. 53
DIABASE
184 APATIVE CARBONATITE 1970 STOCKFORD PP. 33-34
PYROXENITE

NEPHELINE SYENITE

185 ALLANITE GRANITE PEGMATITE 1952 LANG P. 137
1971 FERGUSON P. 43

186 ALLANITE
187 FELDSPAR GRANITE PEGMATITE 1971 FERGUSON P. 45
ALLANITE
188 HUSCOVITE GRANITE PEGHATITE 1944 SATTERLY PP, 32-33
TOURMALINE 1971 FERGUSON P. 49
182 AEGIRINE CARBONATITE 1371 FERGUSON P, 50
MAGNETITE FENITE . 1371 LUMBERS P. 51,81
APATITE GRANITE
LAMPROFHYRE
198 MAGNETITE CARBONATITE 1971 LUMBERS PP, 50-51,79-31
PYRITE NEPHELINE SYENITE 1971 FERGUSON P, 51
APATITE 1JCLITE
LANPROFHYRE
194 SPODUMENE GRANITE PEGNATITE 1970 TRAILL P, 161
1971 FERGUSCN P. 48
192 APATITE 1971 FERGUSON PP. 35-36
SYNCHISITE
193 URANOPHANE GRANITE PEGMAYITE 1971 FERGUSCN P. 50
194 KAGNETITE CARBONATITE 1971 LUMBERS P. 52-53,83-85
PYRITE NEPHELINE SYENITE 1971 FERGUSON P, 51
LANPROFHYRE
195 GRANITE PEGMATITE 1971 FERGUSON P, 53
156 MAGNETITE CARBCNATITE 1971 FERGUSON P, 53
WOLLASTCNITE NEPHELINE SYENITE
PYROXENITE
197 MAGNETITE GOSSAN 1371 FERGUSON P. 45
198 GRANIYE PEGHATITE 1945 NORHAN P, 8

1966 PFULLIGAN P. 42



NUMJER  N.T.5.

199

20

206

206

208

214

2246

316 8

316 &

32¢ 5

316 8

316 8

316 8

31L16

34F 13

31612

31612

31612

31013

31916

3J 9

320 8

320 8

32c 5

BLCCK LATITUDE

45 31 08

45

46

4“5

“5

L1

(3]

48

48

24

31

30

35

3

“3

36

31

32

24

26

24

45

34

45

57

45

LCNGITUDE

T 03 12

74

7

75

74

43

78

75

75

75

75

75

77

78

77

52

3

56

o3

43

52

54

54

vo

10

23

- 152 -

PROVINGCE COLNTY OR DISTRICT

QuE

GUE

QUE

Que

Que

QUE

QUE

QuE

QUE

QUE

QuE

THO MOUNTAINS CTY

TWO MOUNTAINS CTY

A3ITIBL COUNTY

THO HMOUNTAINS COUNTY

ABITIBI COUNTY

THO MOUNTAINS CTY

TH4O MOUNTAINS CTY

PAPINEAU COUNTY

THO MOUNTAINS CYY

THO MOUNTAINS CTY

THO MOUNTAINS CTY

TIMISCAMINGUE COUNTY

PONTIAC COUNTY

GATINEAU COUNTY

GATINEAU COUNTY

GAYINEAU COUNTY

GATINEAU COUNTY

BERTHIER COUNTY

BERTHIER COUNTY

ABITIBI COUNTY

ASITIBI COUNTY

ABITIBI COUNTY

TOHNSHIF OR PARISH

L*ANNONGIATION PAR
L™ANNONCIATION PAR
LACORNE TP RBL16-17
0KA AREA
LACORNE TP R2L11
5T JOSEPH DU LAC PAR
L"™ANNONCIATION PAR
PORTLAND TP R5L2
ST BENQOIT PAR
L*ANNONRCIATION PAR
ST JOSEPH OU LAC PAR
VILLEDIEU TkP
GRANO CALUMET TP
RY Li1-12
MULL TP R9L22 N/2
R10L22
HULL TP R1dl27 N/2
R12L23-28
HULL TP R11L27 N/2
BASKATONG TP R2L2224
R2L2531
HAISONEUVE TP R2L1
BRASSARD TCHNSHIP
LAMOTTE TP RiDLEL
FIGUERY TP R2L14
R2L36

LOCORNE TP R9L52-53

TYPE OF DEFOSIT

STRATIFORM

STRATIFORM

PEGNATITE

STRATIFORM

PEGMATITE

STRATIFORM

STRATIFORM

PEGMATITE

STRATIFORN

STRATIFORH

STRATIFORM

PEGNATITE

VEIN

IRREGULAR

VEIN

VEIN

VEIN

PEGMATITE

PEGMAYITE

PEGMATITE

PEGHATITE

PEGMATITE

NB-TA MINERALS

PYROCHLORE
PEROVSKITE
NIOCALITE

PYRCCHLGORE
PEROVSKITE
BETAFITE

COLUMBITE

PYROCHLORE

PEROVSKITE
BETAFITE

COLUMBITE

PYRCCHLORE

PYRGCHLORE
BETAFITE
NIOCALITE
PEROVSKITE

EUXENITE

PYROCHLORE
PEROYSKITE

PYROCHLORE
PEROVSKITE

PEROVSKITE

PYROCHLORE
BETAFITE
MICRCLITE

PYROCHLORE

PYROCHLORE
BE¥AFITE

BETAFITE

PYROCHLCRE

PYROCHLORE

ELLSWORTKITE

SAMARSKITE
EUXENITE
FERGUSCNITE

SAMARSKITE

COLUMBITE

COLUMBITE

COLUMEITE



NUNSER

198

201

203

2085

206

207

208

211

213

235

216

(2%

219

OTHER MINERALS

APATITE
CALCITE

BERYL
MOLYBCENITE
GARNEY

SPODUNENE
BERYL
BISMUTHINITE

FELOSPAR
MONAZITE

URANINIVE
URANOTHCRITE

URANINITE

URANOTHCRITE
THORITE

URANINITE

SPODUNMENE
EERYL
GARNET
SPODUMENE

GARNET
TOURMALINE

FOLYBOENITE
BISMUTHINITE
BERYL

~ 153 -

WALL=ROCKS

CARBONATITE
IJOLITE
OKAITE

MARBLE
TJOLITE

GRANITE PEGMATITE
ADAMELLITE

MARBLE
IJOLITE
LANPROPHYRE
BRECCIA

GRANITE PEGMATITE
GRANCDIORITE

DOLOMITE
LARFROFHYRE

HARBLE
1JOLITE
OKAITE

GRANITE PEGNATITE

MARBLE
PYROXENITE
IJOLITE
FENITE

BRECCIA

PEGMATITE

GRANITE PEGMATITE
GNEISS
MARBLE
GABBRO

GRANITE
SYENITE

GRANITE
SYENITE

GRANITE
SYENITE

MARBLE

PEGHATITE

GRANITE PEGHATITE
GRANCDIORITE
DIGRITE

BIOTITE SCHIST

GRANITE PEGMATITE
BIOTITE SCHIST

GRANITE PEGHATITE
GRARQOIORITE
AMPHIBOLITE

REFEREMCES

1857
1958
1960

1958
1959
1369

1950
1953
1965

1958
1959
1959

1850

1957

1958

1954
1858

1952

1958

1958

1957
1958

1958

1956

1960
1961

1961

1961

1953
1957
1965

1950
1965

PAURICE P. 1-§
RCME P. 06-87
NICKEL

RCWE P. 88
RCHE P. 46
GOLD AND ¥ALLEE PP, 1-37

TREMBLAY P. 89
RCHE P. 16
MULLIGAN P 48-49

ROWE P. 86
FICKETT 0.E.
TS MB IR59-20

TREMBLAY F. T4
HULLIGAN PP.12-13

ROWE P. 34-8%5

1-18
8687

RCWE P.
ROWE Pa

LANG P. 154

KCHE P. B5-86

ROHE P. 86

HAURICE P. 10
ROWE P+ 97

RCht. P. €8
GITTINS PP. 772-783

ROSE P. 40
HOGARTH P. 618

KCGARTH F. E1§
FOGARTH P. €1%

ROWE P. 97
LANG P. 284

LANG P,153
ROWE P. 98
ROSE P. 59-10
LANG P. 286

HOFFMAN
FILLER ANO KNIGHT P. 318
ELLSHORTH P. 248

TREMBLAY P. 76
MULLIGAN P+ 47

ROWE P.
FULLIGAN P. 11
MULLIGAN FP. 47-48

TREMBLAY P. 76
PULLIGAN P. 43-46



NUNIER

221

222

225

229

231

232

233

233

238

NeTeS.

320 8

320 8

21M16

21N13

21N13

31d 5

32012

31HiL

316 5

316 5

32¢ 5

3¢ 5

32¢ 5

32c 5

21011

316 9

316 9

31H

31Ku9

31J45

31611

BLOCK

LATITUOE

48 23 06

“8

w7

47

of

46

48

48

W5

45

45

48

48

8

45

46

3u

35

24

3u

4y

LT}

33

23

LONGITUDE

78 14 531

69

77

73

75

7?7

18

55

“7

S4

20

“0

50

51

59

58

58

30

30

PROVINGE

aut

QuE

GUE

QUE

GUE

QUE

aue

QUE

ave

aug

QugE

QuE

QuE

QUE

QUE

que
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COUNTY OR DISTRICTY

ABITIBI COUNTY

ABITIBT COUNTY

CHARLEVDIX COUKTY

CHARLEVOIX EST CCUNT

CHARLEVOTIX EST CCUNT

GATINEAU COUNTY

ABITIBI COUNTY

A3ITIBI COUNTY

ROUVILLE COUNTY

GATINEAU COUNTY

GATINEAU COUNTY

ABITIBI COUNTY

ABITIBI COUNTY

ABITIBI COUNTY

ABITIBI COUNTY

DUBUC COUNTY

THO MOUNTAINS CCUNTY

ARGENTEUIL COUNTY

MONTREAL ISLAND

GATINEAU COUNTY

MANIWAKI COUNTY

GATINEAU COUNTY

TOWNSHIP OR PARISH

PREISSAC TP R7L53-4

PREISSAC TOWNSHIP

LAC PIED OES MONTS

CALLIERES TWP Ri L11

CALLIERES TP R2 3L 8

XENSINGTOIN TP

LACORNE TFf RIL5?7

LANDRIENNE TP RiL26

RiL25

ST HILAIRE L304-330

TEMPLETON TP R12L20

WAKEFIELD TP R3L25

LACORNE TP R10L38

LACORNE TP ROL1-2

LACORNE TP R3L7-8

LACORNE TP R4i0L1-2

RILL-B

SINARD TP R7

ST SCHOLASTIQUE

ST ANDRE gST

ST-MICHEL

LYYTON TF R1L26

PINE CHUTES OESERT R

TEPPLETOM TF PA3LS

TYPE OF DEPOSIT

PEGNATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGMATITE

PEGHATITE

PEGMATITE

IRREGULAR

PEGMATITE

PEGNATITE

PEGNATITE

PEGHATITE

PEGNATITE

PEGMATITE

IRREGULAR

IRREGULAR

IRREGULAR

IRREGULAR

PEGMATITE

PEGMATITE

PEGHATITE

NE=TA MINERALS

COLUMBITE

COLUMBITE

SAMARSKITE
FERGUSONITE
EUXENITE

FERGUSONITE

FERGUSONITE

FERGUSONITE
ESCHYNITE
FYRGCHLORE

COLUMBITE
BETAFITE

COLUMBITE

HICRCLITE

PYROCHLORE

EUXENITE

EUXENITE

COLUMBITE

COLUNBITE

COLUMBITE

COLUMBITE

FYRCCHLORE

PYROCHLORE

PYROCHLORE

PYROCHLORE

EUXENITE

EUXENITE

EUXENTTE



NUN3ER

221

223

226

229

23u

233

234

236

239

241

242

OTHER MINERALS

BERYL

URANINITE

URANINITE
BOLYBOENITE
PYRITE

URANINITE

SPODUMENE
BERYL
GARNET

SPOOUMENE
BERYL
GARNET

URANINITE
SPODUMENE
BERYL

SPODUMENE
BERYL

FOLYBCENITE
MONAZITE

FLUORITE
BARITE

CANSONITE
HELOGANITE

ALLANITE
URANINITE

URANINITE
HONAZITE

WALL-ROCKS

GRANITE PEGMATITE
ADAMELLITE

PEGHATITE

GRANITE PEGMATITE

PEGMATITE

PEGNATITE

GRANITE PEGMATITE

GRANITE PEGMATITE
GRANCOIORITE
MONZONITE

GRANITE PEGMATITE
BIOTITE SCHIST

GABBRO
NEPHELINE SYENITE

PEGMATITE

PEGMATITE

GRANITE PEGHATITE
GRANOCDIORITE

GRANITE PEGNATITE
GRANCDIORITE

GRANITE PEGMATITE
GRANODIORITE
BIOTITE SCHIST
VOLCANICS

GRANITE PEGMATITE
GRANCRIOQRITE

OOLOMITE
CARBONATE

NEPHELINE SYENITE
OIORITE

CARBCNATITE

LIMESTCNE

GRANITE PEGMATITE

GRANITE PEGMATITE

GRANITE PEGMATITE
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REFEREMCES

1965

19%¢€
1959

1952

1958
1962

1958
1959

195¢0
1857
1965

1950
1957
198%

1958

1952
1959

1958
1962

1650
1957
1965

1950

1957

1957
1965

1969

1969

1971

1359

1959

1960

MULLIGAN P. 42

OBALSKI P, 42
RQSE P. 4%

LANG P, 152

SHAW P, 21
LANG P. 285

SHAW P. 42
ROSE Pa 40

TREMBLAY F. T7¢
MULLIGAN PP. 10~11
MULLIGAN FP. u43-4b

TRENBLAY P, 77
MULLIGAN P, 12
MULLIGAN PP. 4b-47

RCHE P, 97

LANG P, 153
ROSE P. &1

ROWE P, 98
LANG P. 293

TREFBLAY MAF
MULLIGAN P, 12
MULLIGAN P, 47

TREMBLAY NAP

FULLIGAN F. 4&

FULLIGAN P. 12
NULLIGAN P, 50

TREWMBLAY MAP
FULLIGAN F. 12
MULLIGAN PP. 4b~47

VALLEE ANB DUBUC PP,

Po =14
STEACY ANL JAWECR PP,
FERGUSON P, 24
ROSE P« 40

ROSe P. 40

ROSE P. &1



NUMIER

203

248

246

252

252

253

255

N.T.5.

J1K16

31912

kR RS

31613

31613

31P 14

31ded

31613

316 8

734 3

74N13

TuN1J

74N1D

T4N1O

46

46

46

45

45

47

46

45

3

55

5%

58

43

43

48

29

4“8

33

24

76

75

74

T4

7%

1

28

42

a0

17

56

41

a6

QUE -

QUuE
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BLOCK LATITUOL LONGITUDE PROVINCE COUNTY OR DISTRICY

GATINEAU COUNTY

LABELLE COUNTY

LABELLE COUNTY

PAPINEAU COUNTY

PAPINEAU COUNTY

ST FAURICE CCUNTY

TERREBONNE COUNTY

PAPINEAU COUNTY

THO MOUNTAINS COUNTY

LAC LA RONGE AREA

CAMSELL PORTAGE AREA

GILDFIELDS REGION

GOLOFIELDS REGION

GOLDFIELDS REGICA

TOKNSHIP OR PARISM

TP P~68

POPE TP

ROBERTSON TP

DERRY TP R2L1ia

ODERRY TP P2L3-4

ST CATHERINE TP R1=-2

WEXFORD TP

W PORTLAND TP R6 L28

L“ANNONCIATION PAR

LARONGE VILLAGE

HAZELTON LAKE

VIKING LAKE

VIKING LAKE

VIKING LAKE

TYPE CF DEFCSIT

PEGHMATITE

PEGMATITE

PEGHATITE

PEGHATITE

PEGNATITE

PEGHATITE

PEGMATITE

FEGNATITE

IRREGLLAR

PEGMATITE

VEIN

GOSSAN

PEGHMATITE

PEGMATITE

NE-TA PIMERALS

EUXENITE

ELLSWORTHITE

ELLSWORTHITE

EUXENITE

EUXENITE

FERGUSONITE

EUXENITE

FERGUSONITE

PYROCHLORE

PYRCCHLORE

EURENITE

PYROCHLORE

FERGUSONITE

FERGUSONITE

FYRCCHLORE
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NUMAER QTHER MINERALS WALL-ROCKS REFERENGES
243 MONAZITE GRANITE PEGMATITE 1952 LANG P. 152
ALLANITE 1962 LANG P. 293
URANIAITE
244 ALLANITE GRANITE PEGMATITE 1962 LANG P. 291
245 ALLANITE GRANITE PEGNATITE 1952 LANG P. 151
URANIAITE 1962 LANG P. 290
URANOTHCRITE
2u6 ALLANITE GRANITE PEGMATITE 1959 ROSE P. 40
URANINITE
THUCOLITE
247 GRANITE PEGMATITE 1359 ROSE P. 40
248 URANINITE GRANITE PEGMATITE 1960 RCSE Pi 41
THUCOLTTE
BLLANITE
249 GRANITE PEGMATITE 1959 ROSE P. 41
250 ALLANITE GRANITE PEGMATITE 1971 PILES ET AL PF. 385-410
HAKEFIELDITE 1932 SPENGE P. 77
QUARTZITE
MARBLE
251 CARBONATITE 1969 GOLD AND VALLEE P. 28
SOVITE
252 CRYTOLITE GRANITE PEGMATITE 1958 FRQWE P. 390
253 SERICITE SCHIST 1558 ROME P. 90
GRANITE
254 GOSSAN 1952 LANG P, 62

1955 FROBINSCN P. 69

255 PEGMATITE 195¢ RCWE P. 90
GRANITE GNELSS

256 URANINITE GRANITE PEGMATITE 1955 RCBINSCN PP, 35-36
FONAZITE AMPHIBOLITE 1958 RCHE P. 90
PITCHELENDE GRANITE GNEISS
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