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MARGINAL NOTES

Introduction: This map comprises 4 sheets*showing the
distribution and classification of Ontario's uranium
and thorium deposits. The geological base is the 1 inch
to 16 mile (1:1,013,760) Geological Map of Ontario.

No radioactive deposits have been reported from the
Northeast sheet. Inset maps of the two major camps -
Blind River-Elliot Lake and Bancroft at a scale of 1
inch to 4 miles (1:253,440) have been provided.

The classification used (see below and legend) is
based on that of Robinson (1958) and is similar to that
used in Canadian and International Publications eg.
Lang 1958; Lang et al. 1962; Little 1974; OECD 1973.

A more detailed genetic classification of uranium
deposits on a world wide basis has been given by Barnes
and Ruzicka (1972) and Canadian deposits have been
further discussed by Robertson, D.S., and Lattanzi
(1974).

Classification of Deposits: Ontario's radioactive
element deposits fall into two broad groupings - those
associated with igneous rocks and those which form

an integral part of sedimentary rocks. The former

may be disseminated magmatitic deposits in granites,
syenites, or carbonatites, the pegmatitic segre-
gations or apophyses of such bodies, the metasomatic
bodies in pyroxenites, skarns or fenites, at the
margins of these bodies or veins representing the end
stage fluids from the parent magmas. Several types may
occur together as in the Bancroft Camp (Satterly 1956,
Hewitt 1967) related to the same source rock or as at
Theano Point-Montreal River area related to different
rocks: the Algoman basement pegmatites, and Keween-
awan diabase dikes (Nuffield 1955, Robertson 1968a).
In recent years many European geologists have pro-
posed that many pitchblende occurrences, formerly
assumed to be hydrothermal are actually supergene
deposits formed in suitable traps short distances
below unconformities representing land surface at the
time of enrichment (Smith 1974).

In many areas assessment or other public data may
not be sufficient to permit diagnositc classification
of a deposit. In particular, the distinction between
igneous and metamorphic pegmatite cannot be made from
data available. The only commercial radiocative ore
deposits associated with igneous rocks in Ontario are
related to the syenitic granites in the Bancroft area.
Igneous pegmatite (red) near Kenora and metamorphic
pegmatite {grey and white) such as in the Setting Net
Lake Area (Ayres 1969), have also been investigated.
The pitchblende occurrences at Montreal River (Nuffield
1955) are of historic interest because they include
the first recorded uranium mineral in Canada and pro-
vided one of the major steps to the discovery of
Blind River (Lang et _al 1962; Robertson, James A.
1968b).

The most important sedimentary radioactive element
deposits in Ontario are the Blind River-Elliot Lake-
Agnew Lake deposits (Robertson, James A. 1968a,b; 1969;
1970; Roscoe 1969) which comprise 17 percent of the
free world's proven uranium reserves. These are lower
Huronian pyritic oligomictic conglomerates carrying in
the matrix the minerals uraninite, brannerite, and
monazite from which uranium, thorium, and yttrium can
be recovered. At Agnew Lake the mineralogy is urano-
thorite and monazite and thorium and yttrium are
relatively more important than at Blind River-Elliot
Lake. The location of individual deposits is con-
trolled by suitable Early Precambrian (Archean) source
areas, ancient drainage channels and shorelines and
by the location of penecontemporaneous mafic volcanic
piles (Robertson, James A. 1969; 1971). All commercial
deposits (i.e. deposits with proven reserves in ex-
cess of one million tons and a minimum recoverable
grade of 1 1b. U3Og/ton over at least 7% feet (2.9 m)
are in the Matinenda Formation of the Elliot Lake

Group and are within a few hundred feet stratigraphically

of the Middle-Early Precambrian (Proterozoic-Archean)
unconformity.

Scattered mineralization is found in the shore-
ward facies of the Mississagi Formation of the Hough
Lake Group but grade and continuity are poor and
thorium content approximates uranium content. In the
upper Huronian, red beds are present and at one
horizon in the Lorrain Formation, of the Cobalt Group,
quartz conglomerate beds with iron oxides, zircon, and

monazite, carry thorium but almost no uranium (Robertson,

James, A. 1969; 1971). This attests to a change in
chemical, and possibly atmospheric, environment during
Huronian time. In the area northeast of the Sudbury
basin, Lower Huronian rocks are again present although
precise correlation with those of the Blind River

Elliot Lake-Agnew Lake area is not possible (Meyn 1973).

Sporadic conglomeratic deposits of Blind River type are
known although there is also uranium mineralization in
impure (argillaceous) sandstone and argillites (Thomson
1960; Robertson, James A. 1968a; Meyn 1973, p.141-142).
The role of carbonaceous material in Ontario deposits
is minor. Thucholite occurs locally in the Blind River
deposits and there is trace uranium mineralization in
the lignite of the James Bay Lowlands and with anthrax-
olite veins near Thunder Bay. The anthraxolite veins
near Thunder Bay may have been derived by lateral
secretion from the sedimentary rocks containing them,
but are shown on this map as hydrothermal. In 1972,

an airborne Y-ray spectrometer survey led to the dis-
covery of radioactive hydrocarbon, the uranium pro-
bably deposited from groundwater in Paleozoic doli-
mites in March Township near Ottawa (Jonasson and

Dyck 1974).

Production: Between 1955 and 1973 the Blind River-
Elliot Lake camp has produced (from 12 mines) approx-
imately 1.5 billion dollars worth of uranium and

minor amounts of thorium and yttrium from material
grading 2 lbs. U308 per ton. The maximum production
was in 1959, when 12,150 tons U30g were produced. In
1973, two mines were oparating: Denison Mine produced
1,712 tons U30g from ore grading 2.57 lbs. Uj0g per
ton and New Quirke Mine produced 2,409 tons U30g from
ore grading 3.4 lbs. U30g per-ton (1973 Annual Reports
for Denison Mines Limited and Rio Algom Mines Limited).
In the Bancroft camp, between 1956 and 1964, four mines
produced approximately $105,000,000 worth of U30g
(Hewitt 1967, p.1 ) from material grading more than

2 1bs. U30g per ton. Some 90 percent of the production

came from the Faraday and Bicroft Mines. The Faraday
Mine is on a standby basis. The Agnew Lake Mine north
of Espanola has a developed ore body but decision to
start production and build a mill would require a
suitable sales contract.

Ontario's current production is more than 4,000
tons U308 per year but the known deposits can support

production in excess of 14,000 tons U30g per year which

can be obtained by expanding operating plants, re-
opening closed plants and some construction of new

plants.

Reserves: It is estimated from data available to the
public .in January 1973, that Ontario deposits, pre-
dominately the sedimentary deposits of Blind River-
Elliot Lake-Agnew Lake areas, contain, approximately
200,000 tons of recoverable U30g with a millhead grade
of 1.8 1bs. U30g per ton and a further 150,000 tons
from material with a millhead grade of 1.4 lbs. Uj0g

per ton and a cut-off of 1 1b. U30g per ton over mining

widths. The higher grade uranium reserves also con-
tain at least 100,000 tons of recoverable ThOj. The
higher grade material constitutes some 75 percent of
Canada's uranium reserves and 17 percent of the free
world's reserves recoverable at less than $10.00 U.S.
(1973) per 1b. U30g (cf. Little 1974; Williams and
Little 1973; OECD 1973). Estimated additional ore
(possible ore) and prognosticated ore in the local-
ities of the Blind River-Elliot Lake-Agnew Lake and
Bancroft areas may be as much again but extensive and
costly exploration must be undertaken before existence
of this material can be confirmed and considered part
of the reserves. To allow for discovery, development,
production and processing, such exploration must be in
hand at least 8§ years and preferably 10 years before
the anticipated use in a reactor. Proven reserves can
meet current commitments and projected domestic re-
quirements but new reserves must be found to support

the forecasted increase in export demands - particularly

if (a) the United States does not maintain their dis-

covery rate, (b) breeder reactors do not become viable

by 1985 and (c) if export selling of Canada's reactors
includes the selling of fuel.

In September 1974, the Federal Government laid
down guidelines on uranium export policy ''to pro-
vide an orderly growth of the industry while pro-
tecting the needs of domestic nuclear programs"

(see Northern Miner 12 Sept. 1974 for discussion
and summary).

* p.gg9, P 970, P.971, P.972

Prospecting: Prospecting for uranium (and thorium) is

largely based on geological modelling followed up where
suitable by geophysical and geochemical studies (in-
cluding radiation and radon surveys) as in the Early
Precambrian (Archean) and Grenville terrains or by
diamond drilling - the latter is the only reliable

tool for the buried Huronian deposits. Considerable
use can be expected,  of ¥-ray spectrometry both air-
borne (Darnley 1972) and for core logging. The use of
miniaturized radiation detection and geophysical
instruments for down-the-hole logging is a fore-
seeable development - particularly as the oil com-
panies participate in the search for alternative energy
sources.

The deeper parts of the Blind River-Elliot Lake
area, westward to north of Sault Ste. Marie, the area
northeast of Sudbury, and the Agnew Lake area continue
to be the prime exploration areas for sedimentary
deposits in Ontario. The Bancroft area, and possibly
the Kenora area are the prime targets for igneous
rock-related deposits. Alkalic-carbonatite complexes,
and "porphyry-type' deposits of non-ferrous base or
precious metals in the Early Precambrian (Archean)
remain hypothetical or speculative sources of by~
product uranium or thorium. Metamorphic pegmatites
(grey) are also possible sites for uranium deposits -
particularly in the Grenville Province.

It is anticipated that patterns revealed by metal-
logenic maps at this and, in future, at larger scales
will assist in defining suitable geological and geo-
graphical environments for concentrated exploration.
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LEGEND

CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT

Sand, gravel, clay.

MEsozoic?

CRETACEOUS
LOWER CRETACEQUS

Clay, sand, lignite, fireclay, kaolinitic
quartz sand.

~
13

PALEOZOIC"

MISSISSIPPIAN
LOWER MISSISSIPPIAN

Shale, sandstone.

DEVONIAN
UPPER DEVONIAN

27 Black shale,

MIDDLE DEVONIAN

Limestone, dolomite, shale, gypsum.

LOWER DEVONIAN

Sandstone, arkose, conglomerate, sift-
stone, shale, limestone.

H

SILURIAN
UPPER SILURIAN

Limestone, dolomite, siftstone, shale,
mudstone, sandstone, gypsum, salt.

|

MIDDLE SILURIAN

23 Dolomite, limestone.

LOWER SILURIAN

Sandstone, shale, dofomite.

]

ORDOVICIAN
UPPER ORDOQVICIAN

2t Shale, limestone, dolomite, sandstone.

-

MIDDLE ORDOVICIAN

20 Limestone, shafe.

LOWER ORDOQVICIAN

Dolomite, sandstone.

CAMBRIAN
UPPER CAMBRIAN

Conglomerate, sandstone, shale.

;

|

LOWER AND MIDDLE CAMBRIAN

17 Sandstone, conglomerate, shale.

(Cont.)
PRECAMBRIAN
MIDDLE TO LATE PRECAMBRIAN
CARBONATITE-ALKALIC COMPLEXESb

Carbonatite, nepheline and alkalic sye-
nites, fenite and associated mafic and
ultramafic rocks.

LATE MAFIC IGNEOUS ROCKS®

Diabase, gabbro, diorite, ultrarnafic rocks
and granophyre.

|

LATE FELSIC IGNEOUS ROCKS?

Granodiorile, trondhjemite, quartz
monzonite, granite, syenite, quartz por-
phyry, pegmatite, aplite, minor anortho-
site, derived gneisses and migmatites,

-

GRENVILLE PROVINCE

MIDDLE TO LATE PRECAMBRIAN
EARLY MAFIC AND ULTRAMAFIC
IGNEOUS ROCKS
Diorite, gabbro, peridotite, pyroxenite,

anorthosite, and derived metamorphic
rocks.

g

METASEDIMENTS?'
CARBONATE METASEDIMENTS

H Marble, calc-silicate rocks, skarn.

g

CLASTIC METASEDIMENTS
Cong/omeraie, greywacke, orthoquar{z-
ite, arkose, siftstone, chert, minor fron
formation and metavolcanics.

B

METAVOLCANICS”
MAFIC TO FELSIC METAVOLCANICS

Flows, tuff, breccia, minor iron formation
and metasediments.

SUPERIOR
AND SOUTHERN PROVINCES

LATE PRECAMBRIAN

KEWEENAWAN
SEDIMENTARY AND VOLCANIC
ROCKS#

Conglomerale, greywacke, arkose,carbo-
F ) nate rocks, tuff, basalt and rhyolite flows,

quartz porphyry.

MIDDLE PRECAMBRIAN
ANIMIKIE

¢ Greywacke, shale, argillite, iron forma-
tion, limestone, tuff, basalt .

HURONIAN )
COBALT GROUP/

I

ite, siltstone, argillite.

ELLIOT LAKE, HOUGH LAKE AND
QUIRKE LAKE GROUPSK

= Conglomerate, greywacke, arkose, or-
[ | thoquartzite, argillite fimestone, dolo-

| mite,basalt, rhyolite.

MINERAL DEPOSITS SYMBOLS

Deposit Type Reasonably Assured Reserves

'777 Conglomerate, greywacke, orthoquarlz-

43 ¢,D,E,F,K,L,M,N; 53; 54 A,B
2201

quoted if credit
of Mines and the

{Cont.)
EARLY PRECAMBRIAN

EARLY FELSIC IGNEQUS AND
METAMORPHIC ROCKSd

Granodiorite, trondhjemite, quartz diorite,
quartz monzonite, granite, syenite,
quarlz and feldspar porphyries, pegma-
tite, aplite, undifferentiated migmatite;
5M predominately migmatitic metased:-
ments and minor metavolicanics.

e

KAPUSKASING GRANULITE COMPLEX

Granulite facies metasediments, meta-
volcanics and granite.

g

EARLY MAFIC AND ULTRAMAFIC
IGNEOUS ROCKS™M

Diorite, gabbro, norite, pyroxenite, peri-
dotite, dunite, serpentinite.

METASEDIMENTS” f

Conglomerale, greywacke, arkose,
orthoquartzite, argillite, slate, marble,
chert, iron formation, minor volcanics
and related migmatites.

]

METAVOLCANICS ¥
FELSIC TO INTERMEDIATE

METAVOLCANICS
|— Rhyolite, rhyodacite and dacite (flows,
2 tuffs, and breccias), chert, iron forma-
tion, minor melasediments and intru-

sive rocks, and related migmaltites.

MAFIC METAVOLCANICS®

Basalt, andesite (flows, tuffs and brec-
cias), chert, iron formation, minor meta-
sediments and intrusive rocks, and re-
lated migmatites.

-

& A few small intrusive bodies of this age have been
identified by radiometric age dating methods.

b May be in part post-Precambrian.

€ Ageneralized distribution of diabase dikes is shown.

d Formerly classified as Afgoman andjor Laurentian.

@ rormerly classified as Grenville andfor Hastings
Series,

f Rocks in these groups are subdivided litholagically
and the order does not necessarily imply age re-
lationship within or among groups.

@ Includes Osler and Sibkey Groups.

h includes Gunflint and Rave Formations, and the
formations of the Whitewater Group. The White-
water Group Formations in the Sudbury area may
be of Archean age (Early Precambrian).

§ Includes Gowganda, lorrain, Gordon lake, Bar
River Formations.

Kk These three groups collectively were formerly
classified as Bruce Group. Included in these groups
are the Matinenda McKim, Ramsay Lake, Pecors,
Mississagi, Bruce, Espanola, Serpent, Aweres
Formations. Some of the rock units along the north
shore of Lake Huren may be of Archean age
( Early Precambrian).

™ formerly classified as Haileyburian.

" Formerly classified as Timiskaming, Windigokan,
Seine, Steeprock, Keewatin, Linklater, Marshall
Lake, Manitou, Couchiching.

P Formerly classified as Keewatin, Windigokan.
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Plotting by W.J. Guay 1973-1974.
Drafting by Jan Michalik 1973-1974,

The principal sources of Mineral Deposits informa-
tion are the Mineral Resource Circulars for
Uranium and Thorium Deposits of Northern and
Southern Ontario (Robertson 1968; Hewitt 1967).

Geological compilation by L.D. Ayres, S.B.
Lumbers, V.G. Milne and D.W. Robeson in 1970,
from published and unpublished maps and reports
of the Ontario Division of Mines and the Geo-
logical Survey of Canada, unpublished data on
file with the Ontario Division of Mines, inter-
pretation of aeromagnetic maps and other sources.
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