THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT

Your use of this Ontario Geological Survey document (the “Content”) is governed by the
terms set out on this page (“Terms of Use”). By downloading this Content, you (the
“User”) have accepted, and have agreed to be bound by, the Terms of Use.

Content: This Content is offered by the Province of Ontario’s Ministry of Northern Development and
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion
expressed in the Content are those of the author or authors and are not to be construed as statement of
government policy. You are solely responsible for your use of the Content. You should not rely on the
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not
responsible for any damage however caused, which results, directly or indirectly, from your use of the
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever.

Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM.
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on
them. The linked Web sites, their operation and content are the responsibility of the person or entity for
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right
to use or reproduce information or materials from a linked Web site, are subject to the terms of use
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be
directed to its Owner.

Copyright: Canadian and international intellectual property laws protect the Content. Unless otherwise
indicated, copyright is held by the Queen’s Printer for Ontario.

It is recommended that reference to the Content be made in the following form: <Author’s last name>,
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series
and number>, <total number of pages>p.

Use and Reproduction of Content: The Content may be used and reproduced only in accordance with
applicable intellectual property laws. Non-commercial use of unsubstantial excerpts of the Content is
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or
not commercial, use of the Content in commercial publications, and the creation of value-added products
using the Content.
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LES CONDITIONS CI-DESSOUS REGISSENT L'UTILISATION DU PRESENT DOCUMENT.

Votre utilisation de ce document de la Commission géologique de I'Ontario (le « contenu »)
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En
téléchargeant ce contenu, vous (I'« utilisateur ») signifiez que vous avez accepté d'étre lié
par les présentes conditions d'utilisation.

Contenu : Ce contenu est offert en I'état comme service public par le ministére du Développement du Nord
et des Mines (MDNM) de la province de I'Ontario. Les recommandations et les opinions exprimées dans le
contenu sont celles de 'auteur ou des auteurs et ne doivent pas étre interprétées comme des énoncés
officiels de politique gouvernementale. Vous étes entierement responsable de I'utilisation que vous en faites.
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité
dans votre situation particuliére. Les utilisateurs sont tenus de vérifier I'exactitude et I'applicabilité de tout
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement a la mise a
jour, & lI'exactitude, a l'intégralité ou a la fiabilité du contenu. Le MDNM ne peut étre tenu responsable de tout
dommage, quelle gu'en soit la cause, résultant directement ou indirectement de I'utilisation du contenu. Le
MDNM n'assume aucune responsabilité Iégale de quelque nature que ce soit en ce qui a trait au contenu.

Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas
exploités par le MDNM. Certains de ces sites pourraient ne pas étre offerts en francais. Le MDNM se
dégage de toute responsabilité quant a la s(reté, a I'exactitude ou a la disponibilité des sites Web ainsi reliés
ou & l'information gu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de
leur contenu incombe a la personne ou a I'entité pour lesquelles ils ont été créés ou sont entretenus (le

« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur
contenu sont assujettis aux conditions d'utilisation propres a chacun de ces sites. Tout commentaire ou toute
question concernant I'un de ces sites doivent étre adressés au propriétaire du site.

Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent a I'lmprimeur de la Reine pour
I'Ontario.

Nous recommandons de faire paraitre ainsi toute référence au contenu : nom de famille de l'auteur, initiales,
année de publication, titre du document, Commission géologique de I'Ontario, série et numéro de
publication, nombre de pages.

Utilisation et reproduction du contenu : Le contenu ne peut étre utilisé et reproduit qu'en conformité avec
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu a des fins non
commerciales est autorisé, a condition de faire une mention de source appropriée reconnaissant les droits
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie,
du contenu a des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu a
des fins commerciales, la reproduction de copies multiples du contenu a des fins commerciales ou non,
I'utilisation du contenu dans des publications commerciales et la création de produits a valeur ajoutée a l'aide
du contenu.
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INTRODUCTION
This map is one of four sheets ( P.2424, P.2425, P.2426,P.2427 ) re- The pitchblende occurrences at Montreal River (Nuffield 1955) are of U30g were recovered, however the operation did not come up to The deeper parts of the Blind River-Elliot Lake area westward to north IAEA ' : ' _ : Robertson, J.A. : . : : RELATED TO SEDIMENTARY
vising maps (P.969 to P.972) published in 1975 and shows the dis- historic interest because they include the first recorded uranium local- expectations and underground development was terminated in 1980 of Sault Ste. Marie, the area northeast of Sudbury, and the Agnew Lake 1980: Uranium in the Pine Creek Geosyncline: Proceedings of the 1968a: Uranium and Thorium Deposits of Northern Ontario; Ontario ROCKS
tribution and classification of Ontario’s uranium and thorium deposits. ity in Canada and provided one of the major steps to the discovery of with leaching of broken ore continuing into 1981. area are exploration areas for sedimentary depogu;s n Ont?no. The Ban- International Uranium Symposium in the Pine Creek Geo- Department of Mines, Mineral Resources Circular 9, 106p. Ceriglomarase
The geological base is the 1:1 013 760 or 1 inch to 16 mile Geological the Elliot Lake deposits (Lang et a/. 1962; J.A. Robertson 1968b). In the Bancroft camp between 1956 and 1969, four mines (Faraday, croft area, and possibly the Kenqra area are of interest for pegmatlte:: syncline, Sydney 4-8 June 1979, Jointly sponsored by BMR 1968b: Geology of Township 149 and Township 150, District of Thorkirn Feinitle Bk 0 O
Map of Ontario. No radioactive deposits have been reported from the The st irpirtane sedimurneary:. cacibactive elemalit dlpass. Jin Bicroft, Dyno and Greyhawk) produced approximately 11 000 000 éelated dre:;)c)slts.f Alkahcl:a-:arbonant!e comple:(e_s..ahndE plorghvrvdgpe and CSIRO in cooperation with |AEA, |IAEA Vienna 1980, Algoma: Ontario Department of Mines, Geological Report 57,
P . A J : ; ; I : g eposits of non-ferrous base or precious metals in the Early Precamhbrian 760 p. plus 4 maps 1:500 000. # : 4 4 : . . .
!\Igir’ﬂ'lteas; ::?li:(s. :ar; I;::r: mfgv?;e?janlcr:Of;hg:aal St‘::;efg;':1§503f4tﬁ2 ?irr;t Ontatio” dre Sw Slind Rivee&llior, Lake-Agney ‘Lalcs Hepasits (4N, pounds U308 worth $105 000 000 (Hewitt 1967, p.1) with average (A?chean) remain hypothetical or speculative sources of by-product sl i 162p. Accompanied by Maps 2113 and 2114, scale 1: 15 840 Uranium Fe-sulphide rich o @)
”:i't'oo s ;Jeen retainedpwith e foigllowin s hsanga. 15, shis Robertson 1968b, 1976, 1978) which comprise 10 percent of the recovered grade of 1.79 pounds U30g per ton. Some 90 percent of uranium or thorium. Metamorphic pegmatites (grey) are also possible Jonasson |.R., and Dyck, W. ; Pl o or 1inch to % mile. i
Gl et \he: dimasilec ove buon tade wiknlier thiss obscil Fede Soris SHiidn. BeiBet PR YL At W T dan the production came from the Faraday (average recovery 1.98 pounds sites for uranium deposits, particularly in the Grenville Supergroup. 1974: Some Studies of Geochemical Dispersion About a Small Uran- 1971: A Review of Recently Acquired Geological Data, Blind River- Argillite
Y g 9 e 9 $130.00 (US) per kg of uranium or less than $175.00 (Can) per kg of U30g per ton) and Bicroft Mines (average recovery 1.73 pounds U30g In th Ic-sili ks h tential im Showing, Masgh: Jownship, Ontfic; p.61:63 in Report of Elliot Lake Area; Ontario Department of Mines and Northern Semi-pelitic rocks, wacke f— S o
the geological base less, 2) grade of occurrences has not been shown for : . : A n the same sequence calc-silicate rocks have some potential. Activities, Part B., November 1973 to March 1974 edited by Iot Lake FArea; Lntallo i2ep P '
Beni e o T S S ot s g S S uranium (O.E.C.D. 1979; EM.R. 1979). These are Lower Huronian per ton). The Faraday Mine reopened as Madawaska Mine in 1976 and _ ctivities, Fart b., Novembe o Marc edite Affairs, Miscellaneous Paper 45, 35p., reprinted in: Geological
353) IPt?' tv;;:esth dr r'lt ¢ ynth 4 ge it axths e t (Early Proterozoic) pyritic oligomictic conglomerates carrying in the since that date has produced 1 717 000 pounds U30g from 1 115 000 Middle-Late Precambrian unconformities, for example at the margin R.G. Blackadar, Geological Survey of Canada Paper 74-1, Association of Canada, Special Paper 12, 1973, p.169-198. Caiboratiig
b I?I Irll?\s e epcl:&lsl rs r? ?\:es ¢ : 3 - ?ta privge llzivin tﬁe matrix the minerals uraninite, brannerite, and monazite from which tons of ore with average recovery 95% and recovered grade 1.49 pounds of the Lake Superior Basin, are of interest for the so-called unconfor- Part B 297p. : ! e oF Dintarict Ontmit Divison ki h lit b
using we m{f:n tOI: p?ptha ame ho & eposths u at‘ Qf o uranium, thorium, and yttrium can be recovered. The distribution of U30g per ton. The 1979 production was 605 530 pounds UzOg. mity-vein type of deposit, and although there are mdlcatnon_s tr}at _the Kimberley, M.M. (editor) 1975: Uram_um and _Thpnum Depopsnts QN nLarlo, n aSLm l;lsggz ignite, ant_r?x_o i e,d_ carbon- & O O
?ag'ugﬂ. to tl;]n eral f t'.'" ert.re.stear:f 'th "‘1337056 péﬁ{)l;'-.tra“:opk gf thz the minerals shows marked correlation with pebblz size and other Cntario’s 1980 production was 4 275 000 kg (11 115 000 Ibs U30g) appropriate processes were in operation there is as yet no indication 1978: Short Course in Uranium Deposits: Their Mineralogy and of Mines, Preliminary Ma-ps %6% Oort V\;es'.lter;: " e;}tﬁ, o aceaus material in sedimentary
6rst o Ign | e_exipé:o I iac r"” v % o tanminer | ?nvenmr sedimentary features (Theis 1979). The uraninite and monazite are held worth $413 481 000 and Canada’s 6 386 000 kg Uranium (16 557 000 that they were sufficiently effective to form significant deposits. It Origin, Toronto, October 1978; Min. Assoc. Can. Handbook Southt_arn. Sheet. Scale 1:1 013 760 or 1 inch to MKES, rocks ‘
(C:' aé'o :0 ?9'1':;81.%“;? tno esizu fe als-si?sm’enn,d % ain ro'ect\; to be detrital (J.A. Robertson 1968b; Roscoe 1969) but the *‘bran- Ibs U30g ) worth $637 717 000 (EMR preliminary). The known is anticipated that patterns revealed by metallogenic maps at this and, 33 Foronto, 5299, Compilation 1973, 1974.
hasor :r?nftt:d. thi a;semb?; 5; ';f nz‘jpgra ?s:ti:usl mjgpub%ifhdl "y nerite’’ may be the result of diagenetic or metamorphic mobilization of Ontario deposits can support annual production in excess of 12 000 in future, at larger scales will assist in defining sulti_lble geological and 1976: The Blind River Uranium Deposits: The Ores and Their Setting; Sade It iniib s b o &l B aioun soriisols 6 e SllouInG wag:
formF;tion 9 P B 4 uranium from the uraninite and redeposition on titaniferous minerals tons Ug0g, the precise level depending on the grade tonnage character- geographical environments for concentrated exploration. Lang, A.H. Ontario Division of Mines Miscellaneous Paper 65. ;a Z r':élnm:ﬂlc:rate urafi] _zm g Occurrezce ]
% . . . - . . A g T i - - a : ; ¢ 3 j ; . i - : ¢ s =~ . { _ e.q.c : I _
i X (Thles 1979). The location of individual deposits is c_ontrolleq by istics and the timing of each operation; in the Elliot Lake operations The principle of using a systems approach to modelling: identifying 1952: Canadian Deposits of Uranium and 'I_'honum,Geolpgical Survey 1978: Uranium Deposits in Ontario; p.229-280 in Short Course in
The classification used (see below and legend) is based on that of suitable Early Precambrian (Archean) source areas, ancient drainage increased tonnage will be offset partly by the lower grade of the mill geological factors critical to source, transportation, deposition, re- of Canada, Economic Geology Series, No.16 (First Edition). Uranium Deposits; Their Mineralogy -and Origin edited by
channels and shorelines, and possibly by penecontemporaneous mafic fefed. The increased mtl_ll capacity can bi o}btaged_by mrtlrj\iLexdpar;T;on concentration and preservation, and the factors affecting extraction 1958: - Metallagenic “Map; Uranium in Canada; Gaologicat Survey of M.M. Kimberley. Mineralogical Association of Canada, Toronto, Not indicated
GESEME CUTanE aperations, rRopening OF CiuIoct SHnES, QNG fae CRVESoD: is strongly recommended. (see also Ruzicka 1977; Bendix 1978). Canada, Map 1045A-M1, scale 1:7 603 200 or 1 inch to 120 1978.
miles. Metallogenic data compiled 1957. 2 i . : ol e Less than 0.75 pounds U30g per ton
: 1981: The Uranium Deposits of Ontario — Their Distribution and .

Robinson (1958) and is similar to that used in Canadian and Inter-
national Publications. (Lang 1952, 1958; Lang et al 1962; Little
1974; O.E.C.D. 1979) particularly for aggregating data collected by a
wide variety of individuals or agencies. More detailed genetic classi-
fications have been given by Barnes and Ruzicka (1972) modified by
Ruzicka (1975), McMillan (1977, 1978), Smirnov (1977) and in thz
manuals nd publications of the N.U.R.E. program of the U.S. Depart-
ment of Energy (Bendix 1978). The Canadian deposits have also been
discussed by Robertson and Lattanzi {1974), and the Ontario Deposits
by J.A. Rabertson (1978, 1981).

Classification of Deposits

Ontario’s radioactive element deposits fall into two broad groupings;
those associated igneous and metamorphic rocks and processes, and
those which form an integral part of or were subsequently deposited
in sedimentary rocks. The former may be: 1) disseminated magmatic
deposits in granites, syenites, or carbonatites, or the metasomatic
deposits (fenites) associated with the latter; 2) the metamorphic-
magmatic deposits comprising a) pegmatitic segregations and apo-
physes related to igneous or metamorphic rocks, and b) dissem-
inations .in calcsilicates ar skarns formed as the result of metasomatic
and/or metamorphic processes; and 3) veins, previously considered
the end stage of magmatic or metamorphic processes but which may
in some cases be the result of supergene circulation of ground water.
Several of these types may occur together, as in the Bancroft camp
(related to the same assemblage of rock types) (Satterly 1956; Hewitt
1967; Robertson 1978; Masson and Gordon 1981), or as in the Theano
Point - Montreal River area where they are related to differing geo-
logical settings; the Early Precambrian (Archean) granitic rocks (peg-
matite) and the contact zones of Late Precambrian diabase dikes
(veins) (Nuffield 1955; Robertson 1968a, 1978). In recent years
many Eurapean geologists and those working on the Athabasca de-
posits in Saskatchewan and the East Alligator River area of North-
ern Territory, Australia (Smith 1974; and papers in Dunn 1976; IAEA
1980; Kimberley 1978; Hoere and Sisbald 1979) have proposed
that many pitchblende-bearing veins are actually supergene deposits
deposited in suitable traps near and typically below unconformities
representing land surface and providing a plumbing system at the
time of enrichment.

In many cases assessment or other data available may not be sufficient
to permit diagnostic objective classification of a deposit. In particular,
the distinction between igneous and metamorphic pegmatites and their
subtypes is difficult. However the only commercial radioactive pegma-
tite deposits in Ontario are those of the complex unzoned pegmatites
of the Bancroft area, which are related to the Bancroft Syanite belt
and to the lowermost sedimentary units of the Grenville Supergroup
in an area of amphibolite facies metamorphic effects with deposition
facilitated by favourable structures and composition of the host rocks.
Other pegmatite types of the Bancroft area, the white pegmatites of
the Kaladar-Sharbot Lake area, the red pegmatites of the Kenora-
Dryden area and the grey-white pegmatites of the English River Gneiss
Belt (Breaks et al. 1978; J.A. Robertson 1978) and the Bearhead Lake-
Favourable Lake area (Ayres 1969) have also been explored but grades
are too low and factors such as location and mineralogy pose additional
problems.

In addition to the pegmatite deposits calc-silicate units carrying dis-
seminated uraninite also occur within the Bancroft area. A number of
these with grades of approximately 0.5 kg U30g per ton have been
explored and are included in resources. The marble units and some
pyroxenites may be amenable to crushing and separation thus creating
a concentrate suitable for addition to a conventional (acid leach) mill
(J.A. Robertson 1978). Of the magmatic type deposits, one, the Mani-
tou Island deposit in Lake Nipissing, was developed as a niobium-
uranium prospect; in recent years an ijolite-nepheline syenite contact
zone within the Prairie Lake Alkalic Complex north of Marathon has
also been prospected (J.A. Robertscn 1978).

volcanic piles (J.A. Robertson 1971, 1976, 1978; Roscoe 1969).
Similar deposits occur throughout the world (Houston and Karlstrom
1979), and particularly in South Africa (Pretorius 1976), and Brazil
(Gross 1968). Many geologists believe they formed prior to full develop-
ment of an oxygen-rich atmosphere (D.S. Robertson et al. 1978). All
such deposits of commercial interest in Ontario (i.e. a minimum out-
lined tonnage of 1 million tons with a grade in excess of 0.5 kg U30g
per ton over at least 2 m) are within arkosic sequences in the Matinenda
Formation of the Elliot Lake Group and are within a few hundred
metres stratigraphically of the Middie-Early Precambrian (Proterozoic-
Archean) unconformity, and are down-drainage from anomalously
radioactive (u-channel) areas of Early Precambrian (Late Archean)
quartz monzonite,
Scattered mineralization is found in the shoreward arkosic facies of
the Mississagi Formation of the Hough Lake Group, but grade and
continuity are poor and thorium content approximates uranium con-
tent. In the Upper Huronian red beds are present, and at one horizon
in the Lorrain Formation, of the Cobalt Group, quartz conglomerate
beds and sandstones, with iron oxides, zircon and monzonite, carry
thorium but almost no uranium (J.A. Robertson 1968a, 1971, 1978).
This attests to a change in chemical, and possibly atmospheric, en-
vironment during Huronian times, In the area northeast of the Sud-
bury 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, There also is uranium mineralization
in impure (argillaceous) sandstone and argillites (Thomson 1960: J.A.
Robertson 1968a, 1978; Meyn 1973; Meyn and Matthews 19£0, p.
141-142). The role of carbonaceous material in Ontario deposits is
apparently minor. Thucholite occurs locally in the Blind River de-
posits and there is trace uranium mineralization in the lignite of the
James Bay Lowlands and with anthraxolite veins near Thunder Bay.
The anthraxolite veins near Thunder Bay may have been derived by
lateral secretion from the country rocks containing them. In 1972 an
airborne gamma-ray spectrometer survey led to the discovery of radio-
active hydrocarbon, the uranium probably deposited from groundwater,
in Paleozoic dolomitic sandstones in March Township near Ottawa
(Janasson and Dyck 1974). The March formation also carries mino
amaounts of copper mineralization.

PRODUCTION

To the end. of 1879 Ontario has produced 246 000 000 pounds U30g

from 109 000 D00 tons of ore with an average recovered grade of

52'(5 pounds U30g per ton (including the Ieachmg operation at Agnew
ake).

Between 1955 and 1979 the Blind River camp has produced (from 13

mines) approximately 234 000 000 pounds U30g from 102 000 000

tons of ore grading 2.29 pounds U30g per ton. The production reached

a peak in 1959 when 12 150 tons U30g were produced. In 1979 three

mines were operating in the Elliot Lake area:

Denison Mines Limited  Denison Mine: 4 495 800 pounds U3Og

from 2 440 000 tons, recovery 1.84 pounds

U30g per ton

Quirke Mine: 5 294 000 pounds U3Og

from 2 348 000 tons, recovery 2.3 pounds

U30g per ton

Panel Mine: 394 000 pounds U30g from

247 000 tons (reopened in 1979), recovery

1.6 pounds U30g per ton (Company annual

reports)

and preparations were underway to reopen the Stanleigh Minz, The

Agnew Lake Mine was operating using leaching of broken ore in under-

ground stopes and in a surface stockpile. In 1979 448 000 pounds

Rio Algom Limited

ment of new operations.

RESERVES

It has been estimated that the Ontario deposits, predominantly the
sedimentary deposits of the Blind River-Elliot Lake-Agnew Lake area,
contain some 553 000 metric tons2 uranium of which 125 000 are
Reasonably Assured (measured + indicated) and 428 000 are estimated
additional (inferred + prognosticated) at a price of less than $156 per
pound U30g (1978 price) (URAG data provided to the Porter Com-
mission). Their figures are compatible to those given by Roscoe for the
total content of the Elliot Lake area, 500 000 tonnes uranium and
the total figures given for Ontario by J.A. Robertson (1975) in the
first edition of this map. Current allocations to economic and sub-
economic categories, however, would reflect changes in costs and prices
as well as operating experience and the earlier studies used different
zones of influence for the measured, indicated, inferred and prognos-
ticated categories. The data given to the Porter Commission (Porter
1978) was broken down as to measured 49 000 tU; indicated, 76 000
tU; inferred and prognosticated 182 000 tU; but not between economic
and sub-economic. The Federal Government export allocation policy
is based on the measured resources, 0.8 times the indicated resources
and 0.7 times the inferred resources, and the prognosticated is re-
garded as so uncertain that it is not used for computing the allowable
resource base. Indeed the 1978 and 1979 URAG assessments have re-
duced the Ontario prognosticated to 179 and 147 thousand metric
tons respectively whereas there have only been minor changes in the

ather categories.

The reserves, in @ mining sense, constitute some 7% of the Western
world's reserves and also contain at least 100 000 tons of recoverabie
ThO92. In 1979 Ontario had 62% of Canada's measured, indicated
and inferred uranium resources whereas Saskatchewan had 33%. As
discoveries continue to be made in Saskatchewan, Ontario’s propor-
tions of resources, which have remained static in absolute amount, will
drop. Significant additions to resources continue to be made in Australia,
Brazil and Nigeria (OECD 1979).

Extensive and costly exploration and development is required to con-
firm and transpose resources from prognosticated to inferred and
ultimately to reserves. To allow for discovery, development, production,
and processing such exploration must be underway in eight and prefer-
ably ten years before the anticipated use. It should be pointed out
that licensing and construction of reactors may take up to fifteen
years, adding to the uncertainty of forecasting of demand. Whilst
the current uranium market and prices are relatively soft ($25.00 US
per pound U30g, Northern Miner, 12 Feb. 1981) the longer term
markets remain promising, although Ontario faces competition from
the higher grade deposits being discovered in Saskatchewan and
Australia, The continued escalation of hydrocarbon prices and the
ecological and transportation problems facing the resurgent coal in-
dustry and the delays in developing breeder reactors, and other alter-
native energy sources, including fussion, ensure that uranium will
be a major energy source well into the 21st century.

PROSPECTING

Prospecting for uranium (and thorium) is largely based on geclogical
modelling followed up where suitable by geophysical and geochemical
studies (including radiation and radon surveys) as in the Early Pre-
cambrian (Archean} and Grenville terrains or by diamond drilling.
Drilling is the only reliable exploration tool for the buried Huronian
deposits. Considerable use can be expected of gamma-ray spectrometry,
both airborne (Parnley 1972) and for core logging. The use of minia-
turized radiation detection and geophysical instruments for down-
hole logging is being developed (Hood 1981), particularly as the oil

companies participate in the search for alternative energy sources.

1 Data cornpiled trom Company Annuzl Feports and the public files of
M.N.R.
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