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REPORT
ON
QUARTZ MINERAL EXPLORATION PERMITS
No. 109 AND No. 110
IN

NORTH EASTERN ALBERTA

INTRODUCTION:

This report is a preliminary appraisal of the potential of the
Quartz Mineral Exploration Permits No. 109 and 110 held by Ledo Mines
Limited. The lands are in reservation status and were acquired from
the Alberta Government - Department of Mines and Minerals.

This report does not go into details with respect to the geology
of the area but discusses the potential of the permit area from the
standpoint of comparison with what is required to form an economic

uranium deposit with that of what may be expected within the permit area.

GENERAL INFORMATION:

Ledo Mines Limited acquired Quartz Mineral Exploration Permits

No. 109 and No. 110 from the Province of Alberta Department of Mines
oﬁ December 20th, 1968.

Quartz Mineral Exploration Permit No. 109 is located in Township
102, Ranges 1 and 2, W. 4 Meridian and consists of 19,840 acres of

mineral rights. (See Exhibit No. 1)

Quartz Mineral Exploration Permit No. 110 is lccated in Township
105 and 106, Range 5, W. 4 Meridian and consists of 19,840 acres of

mineral rights. (See Exhibit No. 2)
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GENERAL DISCUSSION OF URANIUM MINERALS

There are only a few uranium minerals which are economically attractive
for mining and could thus be classified as uranium ores. Fitchblend and
uranite theoretically contain 85% uranium but due to impurities, contain
usually between 507 and 80%. Carnotile, torlurnite, tyuyamunite, autunite,
uranophone and conniute 45 to 60%. In other minerals, uranium is an important
but relatively minor constituent, as examples, the minerals davidite, samor-
skite and eunanite contéin only 1 to 18%. The majorify of the uraniuﬁ bearing
minerals contain uranium in small or trace amounts as an accessory to other
major congtituents.

The uranium content itself, however, does_not determine whether it is a
uranium ore mineral but a combination of the complicity of the mineral and per-
centage content. Economics of mining uranium are also dependant on the market
and value of uranium from time to time. New extraction processes do of course,
influence the economics of extracting uranium from a mineral. Most of the.
uranium in pegmatite and placers are refractory and extremely difficult to
break down chemically. These minerals are also usually scattered unevenly
throughout the deposit so that although the mineral may contain 50% uranium,
the average content is:much lower.

Only a few of the numerous uranium minerals qualify as a uranium ore
mineral whereas uranium in small amounts is widely spread throughout the rocks
of the earth’s crust.

A brief description of the various uranium ore minerals is given below
in order that an evaluation of the areas of the permits may be made.

PRIMARY URANIUM ORE MINERALS

Primary uranium minerals occur most commonly in veins or pegmatites,

although in recent years flat lying deposits of pitchblende in sedimentary
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rocks have also been discovered.
URANITE: is combined UOg and UOg, 50%-85% Us0g and is a naturally occurring
uranium oxide. It’s most widespread occurrence is in pegmatites in which it
is found in small émounts throughout the world. However, it is an important
constituant of all primary deposits occurring in it’s massive variety -
pitchblende. Uranite is not a refractory mineral and ghould not be confused
with the many complex uranium minerals found in pegmatites. Uranite sometimes
occurs as finely divided crystals within the host rock.
PITCHBLENDE: 1is the massive variety of uranite. It is without apparent
crystal form and occurs most abundantly in the rich vein deposits of uranium.
Pitchblende accounts for the majority of uranium production in the world.
Pitchblende is commonly associated with ©one or more of the primary ore
minerals of iron, copper, cobalt, lead, silver and bismuth and the presence of
these minerals is one indication for favourable conditions for deposition'of
pitchblende. Pitchblende is likely to be deposited in existing open spaces in
rock formations rather than replacement of the rock. There are no imported re-
placement deposits as there are in other minerals.
Pitchblende has also been discovered in Sandstone and conglomerite where
it has filled the spaces around the grains of rock.
DAVIDITE: 1is made up of rare earth-iron-tetonium oxide 7-10% UsOg- It occurs
commonly in angular, irregular masses, sometimes with drystal outlines, but not
in round leotryoidal shapes like pitchblende. Davidite is deposited in hydro-
thermal veins, presumably at higher temperatures and pressures than pitchblende.
DAVIDITE is almost never found as the ’‘pure’ mineral but rather in complex inter-
growths with ilmenite which has very similar rhysical properties and chemical

composition.
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SECONDARY URANIUM ORE MINERALS

The secondary uranium ore minerals have represented only a small portion
of the total world uranium production. Their deposits are, however; more
numerous and as a result of inténsive explorétidn activity, their importance is
increasing. The secondary minerals have three major modes of occurrence:

(a) In the weathered or oxidized zones of primary deposits where they

vére formed by decomposition of the primary minerél in plan.

(b) As irregular, flat lying deposits in sedimentary rocks, primarily
sandstones, but also conglomerates, shales and limestones formed by
precipitation from solutions that may have carried the uranium some
distance from the original source.

(c)Along with a large variety of other secondary uranium minerals, mainly
the uranium phosphates, carbonates, sulphates, hydrous oxides and
silicates. These may be referred to as oxidized dgposits.

The flat lying deposits in sedementary rocks represent the most important
occurrences of secondary minerals.

Seventy-five percent of the more than one hundred uranium minerals are
secondary minerals but of these only six may be considered ore minerals. Most
of the others, occur primarily as the weathering products in the oxidized gzones
of primary deposits.

CARNOTITE: 1is a potassium uranium vanadate containing 50-55% U30g and is the
most important of the secondary uranium ore minerals. Deposits of this mineral
have provided possibly 90% of the uranium from secondary deposits. It occurs

in sandstones in flat lying, irregular, partially bedded ore bodies in sizes
ranging from a few tons to a hundredlthousand tons. In the higher grade deposits,
containing more than 1% U3 Og, the cornotite is present in sufficient quantity

to colour the rock a bright yellow. But in poorer deposits it is often diffi-

cult to distinguish from the sandstone host rock.

Nearly twenty other secondary uranium minerals are found associated with

carnotite. The most common non-uranium minerals found associated with
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carnotite the most common being‘the various types of vanadium minerals.

Carnotite has also been noted to have an affinity for certain organic
materials which has had some effect on its accumulation in almost all types
of depositsT In a large number of carnotite deposits, the deposition is
associated with silicofied or carbonized wood and a variety of coal like and
asphaltic materials.
TYUYAMUNITE: is the same chemical structure as carnotite except calcium has
geen substituted for potassium. Tyuyamunite is found in small amounts in all
carnotite deposits with its prescence increasing in amounts near a-source of
calcium.
TORBERNITE: 1is a lydrous copper uranium phosphate containing 60% Us Og.
Torbernite is the most common of the secondary uranium minerals that are found
in association with primary deposits where oxidation has occurred. It is
common in nearly all such deposits except pegmatites which usually do not contain
the necessary copper to form it.
QUTUNITE: has the same chemical composition as torbernite but with calcium sub-
stituted for copper. It is commonly found in association with torbernite and the
relative quantities dependant on the amount of copper available to the parent
solutions. Outunite is found in varying amounts in almost all the other second-
ary uranium minerals. It is an oxidation product of pitchblende and graninite
and most of the other primary minerals.
URANOPHONE: is a hydrated calcium uranium silicate containing silica in place
of the phosphate of outunite and contains ébout 65% Us Og- It may occur as stains
or coatings without apparent crystal form or as finely fibrous or radiating
crystal aggregates.

SCHROECKINGERITE: is a complex hydrated sulfate, carbonate, and flouride of

calcium, sodium and uranium containing about 30% Us Og- It is very soft and
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easily soluable in water. It occurs as globular coatings on rock fracture
surfaces or as small rounded masses composed of aggregates of flaky drystals
distributed through soft rocks or soil. It is the least important of the
uranium minerals, and is rarely a significant constituent in the secondary

ores of uranium.

RELEVANCE OF THE TYPICAL URANIUM MINERALIZATION TO THE PERMIT AREAS

From the preceding discussionlit isbevident thét the prospector should
concentrate firstly on primary mineral uranium ore deposits as these deposits
offer the best opportunity for establishing an economic reserve, and, secondly
on the secondary mineral uranium ore deposits where the extraction of other

minerals in conjunction with uranium may make an economic mining operation.

POSSIBILITY OF DISCOVERING PRIMARY URANIUM MINERAL ORE DEPOSIT‘IN THE PERMIT AREAS.
Nearly all primary deﬁosits are fofmed in the voids or open spaces caused
by faults or at the intersection of faults. A highly faulted area is therefore
the most likely place to find a primary deposit. Very 1little, if any, geological
data is present within the areas of the two permits, however, it is expected that
faﬁlting is not as prevalent as it is farther east on trend with Lake Athabaska.
The Uranium occurences reported to date in the immediate area of the subject
permits have occurred within the geological formation known as the Athabaska
Sandstone. The permits are plotted on the attached map No. L.M.L. 69-04 and do
not occur within this formation area on the map.
Thus the possibility of radium occurences in the subject permits is very
doubtful.
It is therefore not considered a prime area for uranium exploration.
The possibility does exist however, that a primary deposit of uranium mineral
ore exists within the pososity of sandstone lenses. This type of deposit is
nevertheless relatively rare in nature and such a deposit cannot reasonably be

expected within the permit areas.
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POSSIBILITY OF DISCOVERING A SECONDARY URANIUM MINERAL ORE DEPOSIT
IN THE PERMIT AREAS.

The economics of secondary uranium mineral ore deposits are usually
assoéiated with the economics of extracting other minerals along with uranium.
Although such mineralization is far from rare, the number of locations where
such deposits form an economically mine_able ore body are few in number and
such a prospect does not appear to provide any incentive to institute an ex-
tensive exploration program in the permit areas.

EFFECT OF THE MARKET ON THE VALUE OF URANIUM DEPOSITS.

As in any other commodity, the price received is a prime consideration in
the investment of funds for exploration and development.

An over-riding consideration, however, is that rich deposits of any mineral
ore often worth retaining is speculation of the_market values increasing.

The permits under review, however, do not appear to warrant retention on
the prospect of a change in market values and further do not appear to

warrant a detailed exploration program.

CONCLUSION:

1. The permit areas do not appear to be well situated for the occur-
rence of an economically minelable uranium deposit.

2. The possibility of other minerals being present to enhance the
economics of a secondary uranium deposit are rare in nature and not considered

a likely possibility here.
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RECOMMENDATIONS :

In view of the information submitted above the following recommend-
ations are in order:

1. It is recommended that no further effort be expended in evalu-
ating the subject permit areas.

2. Quartz Mineral Permit No. 109 and No. 110 should be

surrendered immediately.
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Maost of the map-area is in the Churchill 'arevines” of the Canadian
Shield, but the easlesn part is in the Interior Plaing and Lowlands.
Physicgraphically, the part in the Shield s divisible ints two main areas.
One is a fiat area extending eastward from the mouth ol Athabasca
River ta Wollasion Lake, and northward from Cree Lake o Lake Atha-
basca. It slones gently northward from an elevation of abaut 1,600 fesl
along its southern limit to about 700 fesl, the level of Lake Athabasca.
ILis underlain mainly by the Athabasca Formation, waich is ponrly ex-

_posad and coversd manly ov sand aad other glacial deposits, This

area isflanked 10 the north and south by hilly areas containing slevations
ug to about 1400 feet above sealdevel, and underlsin by older Pra-
cambrian rocks, which are fairly well expossd. The surtecs of the area
within the Intarior Plairs and Lowlands veries from fat to hJ'IIE. with
slevatons up 1o sbout 2800 feet above sea-'evel, It is underlain by flat-
lying Palasczoic and Mesozoic strata, cxposures of which are virtually
reslriclec o the banks of Lhe larger streams,

Almost all the ‘Prazambrizn’ part of the map-area has been mappad
gaclogically on the scale of © inch to 4 miles, much of it has alss hean
mapped at 1 inchta 1 mils; and ol area extending fram thevicinity of
Johnstan lsiand |0 & ling about 5 miles nortk of Beaverlodgs Lake has
teen mapped at 1 inch to 400 feet. As much of the dotail cannot be
shown at the scale of this map, it has been possisle to llustrate only the
tarper geclogical faatures and afew smaller ones that llustrate structures
or other phenomang parlicularly wall,

PRECAMBRIAN

The clder strata exposedare sedimentery and voleanic rocks axnibil
Ing various degrees of metamarphism. It is not clear whather volcanic
or sedimentary strata are (he oldest, anc It i3 possible that rocks of
several ages are representad, Morth of Lexe Athabasca those strats have
been named the Tazin Group, lo which af least some of the analogaus
strata In ofher parts of the area are probasly related. The strata are
intenssly folded, generally along northeasterly frending axes. Evidence
avallable at present from ags determinations an samples fram the
Churchill province Indicatas |hal [He sropenies within it took placa in
Proternzaic rather then Archasan limes, but this dees rio- praclude the
possibility that some of the rocks involved may be Archasan. Much of
the Pracambrian lerrane Is comoosed of grenites and related rocks
and of complexes made ug of pnelsses, migmatites, grantizied rocks,
and smal nodies of granite and olher rocks, In areas that have been
mapped at 1 inch to 1 mile ar in graaler detail the various componants of
the complaxes have besn separated and in some zreas saveral varietios
of gneisses have besn mapped sepgralely, |t oroved Impossible 1o
indicatn thess details on the present map, not only because of limitations
of scale, butalso because varicus workers uszd differant classifications.

Alzo aresant are numerous bands of amphibalite of ditferenl sizes,
Some of the rarfower ones have bean Indicales symbolically because
thay dlustrate the falcing; many cthers had le be omttad )

In the farge flat zrea south of Lake Alhabasca the oider rocks are
averlain by the gently filted Athabasca Farmation, which was originally
thought to be of Camorian age but is now generally reqgarded as Pro-
terozoic. At and naar Carswell Lake sevaral outcrops of dolomile in a
circuar pattarn have been grouped as lhe Carswell Formation. The
conlact between ~hass Secs and the Atrabasca Formation has not besn
lound exposed, bul nearby dips suggest that the Carswell overlias the
the Alhabesce and has been infolded in 2 comal structure. In the
vicinity of Beaverlodge Lake beds of arkose and olher sedimentary rocks
inferbedded with tows of basall, which were formerly considerad part
of the Athacasce ‘series’ have recently been redefined as the Martin
Lake Forrration,

The older Precambriar rocks are (raversed by numerous faults,
many of which strike northeasterly, Only a Tew of the mers promirent
gnes could be shown on this map: North of Laks Athebasca lwo main
perinds of faulting kave teen recognized. The oider follcwsd the
granitization of rocks of the Taxin Group, and the younger took place
after the deposition of the Martin Lake Formation, Wide zones of fraziur.
"y brssiatien s T atlon wes belleved 1o Have resUited from
still earlier deformation or faull ng, rather thar trom tauits 1hat can new
ke mapped,

PALAEDZOIC AND MESOZOIC

AET ard AE? The Palacorolc straa expased ir the area mainly contain fossi s indic-

alive of Midcia and Lnper Devonian agss, The Fitzgerald Formation

Anpesite. basalt, rliveiite, Wit and found along Slave River wes formerly considered to be Upper Silurian,

R B i and because the avidapee availanle at present s uncertain its age is

e e now stated a3 " Upoer Slurian and/er Middle Gevonian™, In the south-

: part of TAZIN GROLE weslern part of the map-area Lower Cretacsous strata rest enan ercson

| surfage in the Devonian beds. The distribulion of the Palasozoie and

Mesozeic formations is reasonably well known from exposures along

| Gemlogica! baundery faofinad o anoresemate) L e - streang and from drilling records, but Ihe precise locetians. of the

| Geolngica Boumgary (infamey or gradgionsl) .. . .. .. S T . s boundar as batwean them is in most plases indefinize hecauss of tho
| Principal fault ——— extensive overburden of glacial and post-glacial depasits. Some addi-

Estimargd lomit of Arhabasce O Senels. . . .. ...
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Geclogy compiled by A H, Lang, 1552, from maps antd reports pubiishod
oy the Gooldgival Survey of Cansda, the Saskalchavwan Depértment

of fnaral Resources, and the Regesrch Counoil of Alberts

Base-map from Mag 2147, "Clearwater River” by the Surveys and

Magging Branch, 1048, with minar revisions. 1964

INDEX TO MINES
*Farmer producer

tional formaficns hava hesn reccgrized in erill sections bul are not
mappable frem surface information

ECONOMIC FEATURES

The mag-area contains accurrences of a arge variety oF relals,
discoveries to date belng almost entirely corfingd io the earlier Pre-
cambrian rocks. The region first attracted prospectors in ane following
1910 when interes: was mainly in cosper-rickel vccurrences associated
with norite, and in iron-hearing sedimantary rocks, neither of which
wera developed successiully. Gold discoveries in 1934 caused estasiish-
ment of tha town of Goidficlds, near which fwo mines produces for g
faw years. Anoccurrence of pitchbiende found al the Nicho son copper
prospect near Goldsields in 1835 was not then of particular interest, bul
in-and followirg 1842 18 caused much crospecting for uranium in the

L, “Rix (Rix-Athabasha Uranium Mines Ltd.) U draa, This résd ted in discovary of more than 3000 accurrences of pitch-

| 2. *Cayzor E,Gadﬂznr Athabaska Mines Ltd.) LU bBlende In the general visirity of Beaverlodge Lake, and establishment

2 :J"'"?'M’i Esasbﬂ't‘—b! Bine Uranium Mines Ltd.) U of 12 producing mines, the town of Uranium City, and sevesal roads ang

4. vzahuﬂam P&urgftﬂlla?a {Natdln&t;fll :jxw*n&thﬂ Lid) U girstrips. The larger pilchblende deposits consis! of slringer-systems

e ( {-Elégr;d;, Gigign;ﬂam ﬂﬂﬁnﬁla Li?i.; b and disseminalions in & variety of earlier Precambrian rocks and in the

7. *Lake Circh (Lake Ginch Mines Ltd.) U Martir Laka Formation; most are associated with prominen| aulls, Many

8. *Martin Lake (Eldorado Mining and Refining Ltd.) U addizional uranium occlirrances wera found betwesn Slava River aad

; ks : P o «Gretta (Black Bay Uranium Ltd.) U Beaverlodge araa, and betwsen that area and Porcopine River; somie are

- . : e o ; b ; ; : 7 10. *Larade (Lorado Uranium Mines Lt} U of the pitckblende type describad sbave, and most others contain crysial.

Rize = i i : : e d g : b g 11, *Box (The Consolidated Mining and Smelting Co, of Canada Ltd.3y Au line uraninite In pegmralites, migmatites, and refated rocks, My

e : : R i - i i . | 12, *Athona (Athona Mines Ltd.} ay ogeurrences of the laller type ware also found in the peneral wicinily
' . ; FW S ; ; £ 13, *Michofson (Consolidated Michalsan Mines Ltd.) U of Fosser Lakes, .

%%Mm by smiall ghtches A - - ; - %;f: 9#;'@0"2 ﬁ‘g;ﬁnﬁmmﬁtgi}# The map-aree containg the northeastern parl of the Athabasea Ol

Sands, which in their eatirety are considerad lo 5e the world's largesl
reserve of petrcleum, Thayare mainly inthe MeMurray Formation, which
Is Impregnated with viscous petroleum, and ars regarded as ar ol
reservolr thitt was exposad sufficiently by srosion to permit escape of
the more volatile constitugnts. Whethar e oil originated in these beds,
ir the underlying Davonian straia, or in overlying Cretacenus farmations
has not yet teen proved, Many investigations have baen underdaken
regarding the extent of the sands, and methods of exploiting them, hut
to date commarizcal production has not basn achieved,

Devanian strata contain thick seds of sailt, arhydrita, and gepsum.
Salt was producad for several years from wells drilled near Mchurray.

1& of Methy Formbytion
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