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® |
A Proposal and fstimate of coste for a geological reconnaissance and

praotical prospecting of Pacific Silver Hines & 0ils Ltd, Permit #73 was

'aubmitted to Pacific Silver Mines & 0Oils Ltd, at their request on July 18, E
1969, After discussion with Mr. H; Bell, President of Pacific Silver and Mr. |
J. Wahl and !Mr, H, Cowan of Columbian Yorthland "xploration Ltd,, a tentative
égreement dated July 25, 1969, was signed for the regional recomnaissance

~ geological and prospecting exploration of Pacific Silver Mines & Otla Ltd..

Permit #73, comprising nome 75 square miles, during the month of September,

;-
19%69. The Agreecment was based on the general Terme of Reference es contained -

3,

/ in the Proposal of July 15 with some minor modifications.
“fﬂ - The project was initiated on August 25, 1969, when a field party, com=
,f”z/ ' posed of one geologist, one geological assietant and m pilot, left Nordbye
. / | Leke camp for Uranium City which was used as a base for the project. The

same Cessna 130 aircraft was used as aiyr support for this work.

Air photo interpretation was previously done in Calgary.

The projeot wes completed on August 30, 1969, ' S \)] : fﬁ

e INTRODUCT IO , , i LA

i This report covers the geological reconnaissance and practical prospoo~:\ﬁ

L 'f ting of Pecific Silver Mines & 0ils Ltd. Permit #73, located on the south
side of Lake Athabasca along the southern extension of the Beaverlodge trend

/' in the provinece of Alberta, ' ' SR e




Approximately 75 square miles
part of which is occupied by lakes

The field work was undertaken

‘time available and the bad weather

this time of year,
The personnel involved in the

Angus G, MacKensie, P, Eng., MCIM,

are contained in the Permit area, a fair
and shallow rivers.
from Uranium City because of the limited

conditions that persist in the area at

project were:

¥ining Fngineer-lining Geologist = In'Charge

E, R. L, Kintanar, B, Sec, Geol., MCIM « Party Chief (%lso photo-geology and
‘aeromapnetic interpretation pre-field)

R. Dedora - Geological Assistant

D. Seymour -~ Pilot

LOCATION AND ACCESSIBILITY

Location

Pacific Silver Mines & 0Oils Ltd. Permit #73 encompasses the following .

Townships of Albertas

Twp. 113, Range 1 W4M, Sactions 1-36 inclusive

Twp. 113, Range 2 WAM, Sections 1-29 and 32-36 inclusive

Twp. 113, Range 3 W4M, Sections 1, 2, 11, 12, 13

Acoeoaaibility

The property may be reached by float equipped aircraft from Uranium

City, Caskatchewan or Fort Chipewvyan, Alberta, It is elso accessible from both

places by chartered beat, It ié, however, more advisable to use an aircraft
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‘ - : ’/ . . o ) -
’ , and land in the inland lakes because Lake Athabesca is generally rough and .

k ' . ; o !
‘ there is no shelter along the shoreline. S :
Commercial airline flights connect Uranium City and Fort Chipewysn with

Edmonton, Alberta, , . ﬂ'” o

© CLIMATE
No specific data for the climate of the Permit area is available, The
climatic condition here discussed is mainly for the Beaverlodge Area in the ‘
vicinity of Uranium City and Stony Rapide, The Beaverlodge Area is on the
north side of Lake ithebasca, whereas the Permit amres is on the south side.
The weather pattern in the Permit area is reasonably similar to that of the
Beaverlodge area. |
The climnte of the Beaverlodge area is of the contineﬁtal type with '
. » extremes of temperatures and very little precipitation. On some days during
sumnmer the temperatures may rise up to 100 degrees, whereas in winter they R ) ‘
may go down to SO or 60 degreee below zero. The annual precipitation ié E "
about 13 inches. Bresk-up of ice on the lakes usually comes late in May or
early June and freeze-up starts about the middle of October. Snowy nhowm‘-.a m}
be encountered as late as nid-June and as easrly as mid-September. The summer
months are generally very pleasant for field work. The average, good field
soason-is about 100 dayn with about 60 per cent of them sunny and bright and
- the rest cloudy, although most of the cloudy days are still suitadble for

field work. About 5 per cent of the time is lost, however, because of heavy




precipitation with high winds and this ususlly comes about near the end of
August and on into September. June has an average temperature of about 65
degrees and August is much the same, The first three weeks of July appear to

be the wermeat part of the summer,

COMMUNICATIORS

If e base camp had been set up on the Permit area itself, an adoqubte

~communication system would have been necessary; by besing out of Uranium

City this was eliminated and time and equipment costs were aaved on the
project,

Telephone and telegram are available at Uranium City.

PHYSIOGRAPLY AND TOPOGRAPHY

The erea is part of the Canadisn Shield Peneplain and, as such, is

gonerally gently undulating. On the property the only relief is due to sand = .

dunes, sandy ground morasine and rounded eskers; otherwise the property‘ia
flat. Muskege generally cover the flata end thin and thick spruce and birch
or poplar trees grow on the pround moraine covered ares and on the flanks of

eskers,

Topography is controlled mainly by glacial deposits. Streame are almost"

" stagnant and follow lows between eskers and sand dunes.

The general trend of these dunes is northwest and they more or less

completely cover the bedrock trend, which is northesast.
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‘ . - Only two outcrops were noted on the property. The rest is covered by = = '}

glacial deposits and/or sand. ' ‘ - ";

OPERATIONAL LOGISTICS

The area is mostly covered with glacial debris, sand, and muskeg making
it most difficult to do surface geclogical mapping.
The area was flown at low altitude (100 feet above treetops) t§ check
for outcrops. After a éiligent search, two were located on the properfy and
ground traverses were run to them,
~ A float equipped aircraft, a Cessna 180 (Athabaska Airwayu IXA), was
used to fly to and from the property from Uranium City.
An airborne radiometric survey was flown, crissecrossing the property
to pick up any anomalous areas to be checked on the ground, This survey wvaa
. flown at 50 to 65 feet above treetops at 90 miles per hour. The eointillo-; - .
| B noter operator read out the scintillometer éounta ag fast as poasible and An' |
asgistant wrote them down. The pilot called out ground control or check
points to tie in flight line locationms, ‘ S
Traversing was done by pace and compess, The party was equipped with
pocket sige geiger counters and & GI3-2 acintillometer. In addition, a geo=
chemical kit and other essential field equipment were availabdle,
Ap time permitted some of the anomalies picked up in the airborne luv-.

vey were ground checked in a reconnaissance manner, " L o ﬁ '_;é




‘  SCOPE OF THE REPORT .
' | Geological Mepping Y

An area of npproximately 75 square miles was examined during the period

' August 25 to 30, 1969, either on the ground ar by low altitude flying. The -

e e e e L

i

two outerops on the property were field checked and sampled. The balance of -

the area is covered snd very little field mapping could be accomplished,

fetrographic Work | C - ll‘v -
A representative sample of the Athabasce Sendstonme (the only outerop onm |

the property) was cut for thin section and studied mieroscopioally; The thin

section wap studied ﬁnder polariged light and a visual estimate was unde‘ot

the relative amounts of the various minerals. The observations and inferencee -

are included with the description of the lithological unit.

Geophysics - K S B o 'E.‘?
In the course of field work, scintillometer (CPS - counts per second) | }
 and geiger counter (CPM - oounta per minute) readings were taken ovey out-
oropa, and covered ground ae well, especially where airborne anomalies were o
- indicated, Resdings were taken at 500 foot inmtervals es a rule; closer spaced
readings were taken in suspected anomalous aress. : o f??
A summary of a seismic survey made by the Geological Survey of Canada'of_‘ |
the Athabasca Sendstone outorop area is included in this report. Further dige ' 6{

cussion on this is covered in the Geophysics section of this report. B

¢ QACH

&
.,
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CENFRAL GEOLOGY

Ceneral Ststement

The two outcrops found on the property are Athabasca Sandstone. Because
of‘the limited exposures on the Permit area, the relationship of the Atha- |
basca with older rocks cannot be determinea. We felt therefore that work in
the vicinity of the Permit done by the Geological Survey of Canada could give
important data in the evaluation of the Pernmit,

Moat of the deta following have been extracted from reports of othere R
having pertinent bearing on this erea. |

The three important unite are the Tagin Group, Martin Formation and

. the overlying Athabasca Formation. The Tagin and Martin formations host

uraniun bearing minerals in the Beaverlodge erees, although some sedimentary
deposits of the reworked Martin Formation, containing uranium bearing

minerals, have been noted in the Athabamea area,

Athabasca Formetion

. The Athabaeca formation is exposed mainly on the south side of lake
Athabasca., It is composed almost entirely of sandstone which ranges fron
thinly bedded to very thickly bedded, and a massive siliceous variety is

common. It is fine to coarse grained and a basel conglomeratic facies is

present., Generally however, it is fine to medium grained, The graine'ﬁiarf{p;

mainly sub-angular to rounded quarts. It is often fair to well sorted.




The woathored surfire of the rock ranges in colour from white to pinke
ish, Within the Permit it 1s btanded purple and pinkish; the weathered surface
is buff coloured. | |

The rock looks hard but when broken it is quite friable. Where bedding
planes are evident the rock breaks into aiabe. Torrential cﬁosa-bedding was
nhaerved in the outerops on the permit, |

Undexr the microscopo, the quartz grains have locally developed, aécon-‘
dary facets nnd sutured boundaries are common.

| The main are= of ‘thabasca S:mdstone, south of Lake Athabaseca, was
thought to be flat lying. In the outcrops moted on the permit, one had an
attitude of I 80 2, dipping 15° SE and the other ¥ 17 ¥, dipping 5° SE,
Gther workers huve noted arsas where the strata have bean folded, Génerally -
speaking, dlps noted are cuite low, probably the result of deposition on a
slightly inclined basemeﬂt.

Tha age of the Athadbuagea Formation has been placed by some writers in

'the Paleogoic which sugrests Cambrian, and by others Precambrian since no

fossils nre present in the sandstome. After weighing the data available, we
are of the opinion that it is more probably Precnmbrlan»
The contact of the Athabasca onndstone vith the underlyinc rock is an

angular unconformity of great time break,




| o .MMU”‘&" Lying Bocks S | L
SR Ta the pernit area it is not lnown what underlieso the Athabasea cdver'. |
A genernl description of both the Tnziﬁ Group and the Mnrtin Formation is i
' suMizead here, Thenu roél-: units underly the Athabanea in other localitien
. to the north of Lake Athabaseca, 4 Table of Foruations poseibly underlying thé
Athabasca Sandstome, taken from G.S8.C.'s Memoir %67, "feology of the Beavere *

lodge Hining Area, Saakatchewan” by C, P, '.-Z‘remblz:xy in as follows: (modified)

,g‘
TARLE OF PCRMATICNS '

EOH "'r‘.A EPOCH S | .
Cenozoic Tecent I*'!orai.nié material, sravel, sand, silt,

Fleistocene and clay
Athobasce Sandstome .

Unconformity

Proterogoic GABBRO and BASALT DYKES and SILLSp in :
part porphyritic and amygdaloidal R CEA

RECA¥BRIAE

Intrusive Contact "‘A

. -

P« Proterogoic | - MARTIN FORMATLON s
: Arc;,;em %) SILTSTCWE, arkose, conglomerate o
: ‘ ) UPPLR AREQDE, siltstone, conglomerate L

- CONGLOMIRATYE INTERBIDS, arkose g
- BASALT FLOWS, GADBRC SILLS, amygdaloidal
and porphyritio ‘
. LOWER AREOSE, siltatone, conglomerate
: ‘ o ~ BASAL CIGLOMERATHE end BRECCIA, siltatone
' : ' v ‘ and arkose .

. 4
ki
i ¥
Unconformity 1
. .
[
:




CARBRIATER

o
~
4

PR

Archaean
and/or
Proterogoic (?)

Archaean
and/cr
Proterogoic

FPOCH

Intrusive Contaot ' o

TAZIN GROUP

GRANITE and PEGMATITE DYKES and SILLS

METASCMATIC pranite, quarts momsonite, -
mongonite, granodiorite, quartz diorite .

FASTIRR ARFA

IMurmac Bay Formationg
Quarteite, amphibolite,
garnetiferous qQuartf=
feldspar-biotite
cneisa, crystalline
dolomite and limestone

Buff quarteite,

impure querteite,
chlorite=sericite
schint, argillite

Argillite, slate,

and quartgite;
hornblende-ochist,
amphibolite, chlorite~
epidote rock

Uranium City
amphibolite,
somd quartgite

Cayzor Unit)y ' .

Quarteite,
impure quarte
gite, chlarite
schigt, quartzo-
feldspathioe
gneiss

Intrusive Contact ;‘.” 1 ,V'

(uarteite,
¢chloriteegericite
gchint

Donaldaoon Lake
Gneigs, quartgo-
feldepathic gneics,
quartgite, amphi-
bolite

Iynn Lake
amphibolite

Rix Unitg

Cuartgo=feld- ‘.
spathic gneiea,. .
quarteite, mafic .
schist, and = |

g




-PRECAEBRIAN

R S UV S

Foot Bay Gneiss,
quartgo=feldspathio
gnoias, amphibolite

S
Chance Leke
Units v
amphibolite,
quartsite, schist
and gmeies

Quartgo=-1eld=
apathic gneissy
some amphibow
lite, quertsite

Power Line
Creck Belt
earnetiferous
feldaspathic
quartgsite,

- anphibolite -

Cuartgo-
feldspathic
gneiss, smphi-

" bdolite, quarte

Eite W

s




LY an L RE Y e - b - i B t L
S AT AT - . [ . S c b Cb AT

Taein Group

The rocks of the Tagin Group are the oldest in the area and may be

"

. Archean age. The Tagin Group is made up of metamorphosed, sedimentary, tufe .

faceous and voleanic rocks; of quartgo-feldspethic gneisses in all stagea
of degrees of granitigation; and of metasomatioc granites. The Tegin Group is
estimated to have reached a possible thickness of more than 30,000 feet. Its
rocks are cut by grahite and pegmatite dykes and sills whichArepresent the |
molten and mobile parts of the metasomatic granites. They are all intensely |
folded, faulted, jointed and fractured. Large areas of them are also intensely i
brecciated_and mylonitized and some are hydrothermally altered,

Which portion of the Tazin Group is underlying Athabasca in the permit
area is not lmown. It may not even be in contact with the Athabaaca if the

Mertin Formation completely covers it, | o

~ Yartin Formation

The Martin Formation is probably Aphebian to Helikian (lower to middle  ;:
Proterozoic).‘and it overliea uncomformably the rocks of the Tasin Oroup.b |
Thie formation is made up of a basal conglomerate, srkose, bassltic and gabe
broic rock, a few conglomerate interbeds and siltstone, altogether forming &
unit about 15,000 feet thick, These rocks are gently folded but intemsely ..

faulted, jointed and fractured. They are relatively unmetamorphosed and

PV V.S
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‘unaltered compered to theunderlying Téﬁiﬁldféﬁb; The Martin Formation pro=

bably underlies the Athabasca Sandstone in the permit area since, to the north

of the lLake, they form a widespread blanket over the Tagim Group. -

Basic Intrusives

The gabbro and basalt dykes are probsbly also of Proterosoic age. They
cut rocks of both the Tapin Croup and the Martin Forustion below the volcanie
rocks. They ere not known to cut the volcanice and the rocks above them,

 Gabbro dykes trend mainly westnorthwesterly,

STRUCTURAL GFOLOGY

Ae already mentioned, the area is mostly covered. No surface etructural

evidence ie observable on the surface., However, a seiemic survey of the
Geological 3urvey of Canade includes the map area; this survey shows sube
surface structuree which will be discussed under the Geophysics section of ."

'~ this report.

GEOPHYSICS

Aeromagnetics

No aeromagnotic anomalies are indicated on the aeromagnatic map, (stone

Point Map 28686) published by the Geological Survey of Canada, within the

- Permit area., However, highs are shown to the southwsat and to the nbrth; both

o e g
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are in water, Two lows are indicated off Point Burle. In the Permit ares they .

ehow & slow rise eastward. A kink in the contours is shown in the vicinity -
of Stone Point and could be a reflection of a sub-surface fault., It may be

an extension of the Black ﬁny fault on the north side of the lake.

Airborne Scintillometer

An airborne scintillometer was flown over the area. The flight lines
are shown in Figure 7 and the profile of the results is shown in Figﬁro e

The backaround used was between 10 and 14 counts per socond., With thie
background eettiné anomalous areas were delineated and some’ of the larger
ones were ground checked. Unfortunately the scintillometer went haywire bee
fore all airborne anomalies could be ground checked. However, the major
anomaly, No. 3; was proved on ground check whereas anomalies No, 1 and No, 2
may be questionable. Anomaly No. ? gave 27 CP5 whon background was about 8
to 9 CPS, ‘ :

It should be noted that all these anomalies féll on & line vﬁioh 8D~

proximates the extension of the Black Bay fault (discuseed under Seismic).

Seismic Work

This portion of the report wes taken from a published seismic recon=

naissance survey of the Athabasca Formation, Saskatchewan (Map 2-1969) done -

by the Geological Survey of Canada and interpreted by George D. Hobson and

H, A. MecAulay as follows: (modified)
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DESCRIPTIVE NOIES

A seismic team of the Ceological Survey of Canada was sent into the
Athsbasca Formation area firat during the summer of 1962, again in 1963 and
more recentiy'in 1968 to explore the sub-surface composition of the Athabasca
.Fﬁrmntion, the thickness of the formation, the nature of the Carswell Lake
structure end the topography of the pré-Athabaaca surface, The program in
1968 was carried out as a cooperative venture with the Snskmtchewan Depart
ment of HMineral Resources. |

The seismic refraction technique Qas generally used throughoﬁt thege
investigatione in a modified reversed ﬁrofile manner., Seisﬁic lines were
 extended until an interface wan detocted that transmitted seismic compres-
siopal wave enercy at approximately 19,000 feet per second.

Seismie veloeities through drift range from 1,200 to 8,100 feet per

'
o,

second. The sandetones of the Athabasea Formation display a wide velooity !

range, from 8,600 to possibly 16,500 feet per second with an average value of ‘
13,300 feet per second, Velocities in the range 16,000 to 21,000 feet per

gecond are assijmed to the rocks of the pre~Athabasca basement complex.

Pro«ithabasca Tovography

Figuré 4 shows the general configu}ation of the pre~Athabasca surface
topography referred to aea level., The lowest calculated olevation, 3,964 feet
| below sea ievel, is located beneath profile 92 at Pasfield Lake, A sur?acé
‘elevationvat thie profile of 1,347 feet above sea level indicates a total

thickmess of 5,260 feet of Athabasca Formation,

—



The geological implications of the seismic data are suggested in Figure
5. Lineamente, suggpested by sharp changes in direction‘of contour lines on
Figure 4, way be faults in the pre-Athabasca banement complex. A graben mayA
hbe preaent to the southeast of an extension of the Elack Bay fault whioh ias
COanmdenf with the Black Bay shoreline of tha Crackingstone Peninsula on the
north shore of lnke Athabaaca._ﬁn extension of the Black Lake fault in the
sortheastern portion of the area sppears to éoincido with a nosing feature
on the pre~Athabascen surface and is suggested to indicate a horst. These
fault extensions cannot be traced in detail with the seiemic control availe'

able, Thege gratens could be infilled with Msrtin Formation. . X ey f;' S

Athabasca Formetion

Figure 6 is an isopach map of the Athabasca sedimentary basin. Theuiao- :
pach indicates the thicknesa of the Athabasca Formation along with the ﬁoa- |
8ible underlying formations (Martin?) and local drift cover, The crosse |
- sections of Figure 7 indicate the thickness of the Athabasca Formation and,

in a regional sense, the relief of the pre-~Athadbascan surface. -‘ '- :,"fl

Mertin Formation

The Martin Formation may underlie the Athabasca Formation in some parta
of the sedimentary basin south of Lalke Athsbasca, If the Martin Formation
does exist mouth of the lake it most likely will be found in the basoment
'lovs. o seismic velocity data have been obtained over Martin Formation oute-

crops. Some of the observed velocities that are intermediate to'those confie

~ dently assigned to either the Athabasca Formation or the basement complex may

be mesocinted with Maffin rocks,
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- tiples of primary reflections from tho pre-Athabascan surface, the primary

time, In short, the surﬁey vas not successful in recording reflectiomns from '

ift
Drift thicknesa nt moat locations investicated is generally less than
60 feet. Drift thicknesses greater than 100 feet were calculated at nine

looations with two of these in excess of 200 feet,

Conventional Reflection Surveys

“vents with normal but small moveouts were recorded at profiles 93 and
99, These events were recorded only from long offset shots and have twoeway
travel timee in excess of three seconds, If these events sre primary events

they must originate from within the basement complex. They may also be mule

events not being recognised on these long offsete because they might be

obecured by the arrival of refracted energy at the detectors at the same

the pre-Athabascan surface although efforts were made at 10 locations during

April 1968,

Conclusionsg
Seismic methods have been used to determine the thickness of the Athabas-

ca Farmations if applied in detail, the topography of the pre-Athabasecan sure .

frce could probably be_defined. The seieﬁic method should be considered in

- exploration programs in this area because of the good veloecity contrast bee

tveen the Athnbasca Formation and the pre-~Athabesca group of rocks, . _ ,;;:

B T |
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ECOENMIC GLOLOGY

. ‘Ic fncks of econnmic value were noted in the pernit area sinoce ohly thev' ‘
Athabrsca Sendstone outcrops, dowever, the underlying units and the Athew
basca Candstone contect with theu are thé arens of intoreast for ufanium and
other metela,

.The seismic survey of the Geological Survey of Canada Bhowﬁ the extonsion
of the Black Ray fault crossing the property. It cen be considered 88 one side
of a set of foults forming a graben, This fault coincides with the trend of
anomalous areas indicated by our mirborne escint:llometer survey. It also
coincidens with a}defined kink in the eerowagnetic survey. With thié data in
mind, plus the fact that the expected underlyiﬁg rocks are either Tagin Group

Sor Martin Formntion, the permit is well located structurally and mineraloe
gically. The Tazin and the lartin host uranium and cother metallie deposits

@ to the north of Lake Athabasca, | T

The thickness of Athabasca Sandetone ih the perm!t area ranges from a
few hundred feet to the west to about 2,000 feet at the grabem, thinming to
‘ the horat area on the east. The thicknesses involved, expecially iq the Black ;
‘Bay fault extemsion ares, are not considerable and therefore it should be
fairly economical to drill through the Athabasca to test the underlying rooks, '
The erosional contact between the Athabasea end the underlying unifs
has been found to have radioactive reworked materials. In the M.ddle Lakn‘area
the radioactivity was found in sandstone beds end conglomerate anywhere from

the unconformity to the top of the aoarb. It wvas generally concentrated in




1 eome of the uraniun has heen leached, carried by ground vater and concentrated

19 oo

Tagin type rocks contained scme uranium minerslization but not below the gons
of weathering., Host of the radiocactivity was due to Autunite, a secondary

minersl thought to be derived from Uraninite and/or pitehblende from which ;

in the clay material of the regolith, Thue the unconformity between the
Athabasca Sandstone and the underlying roeks controls the deposit. Thé peﬁmit
area wWhevre a graben i indicated by the seismic work is therefore a very
favourable loci for such a type of concentration. This type of deposit, al-
though not found tov be commerciaml in the !iddle Lake ares may very well be

in the permit area becsuse of the nature of the pre-Athabaséa topography

which favours deposition of leach material in the graben bésin, These types

of deposites should be closely watched if e drilling program wero initiated,

CONCLUSTQNE : N S

The Pernit erea is believed to be completely covered with the Atﬁabasoau f (: B
Sendstone which in not known to host any kind of ninerel deposit. The ‘

Athabasca Sandstone is likewise covered by glaciel deposits and muukega'

- making surface investirations very difficult,

The underlying rocks are sither the Tagin Oroup or the Mertin Pormation
and both aro known hosts of mineral deposits to the north of lLake Athabascé.' .
Yo expésurea of the underlying unite are present on the proparty but thsy"
are strongly indicated to bo ahout 200 to 2,000 feet under the Burfnoo from

a pelsmic survey of the Geologioal Survey of Canada.




S | , 200
, ‘ The extension of the Black Bay fault is atrongly indicated by seismic ‘
methods and suggasiod by aeromagneties. This fault ertension falls along a ' T
definitive trend of radiornetric anomalies, | - L fj'"‘}

The pernlt area could be worked year round if necoasary.

RECOMMTNDATIONS

Because of the glacial deposits and muskeg cover over moét of the permit
area, and the extent of the Athabasca Jandstone blanket, no further surface
geological work is recommenied. , - ' o
A closely spaced sround scintillomotér survey should be undertaken:
however, to pin down anomalous areae along the Black Bay fault extension.
. When such areas sre closely delincated e drilling program would be necessary ,
to test them. A diamond drilling proeram could then be laid out from the ro= R .
‘ sults of the meintillometer survey. The first hole should be cored from top o 1
to bottom for control tut the succesding hoiaa \lcould not need to be cored for
most of the thickness of the Athabasca Sandatone. %We would recommend B. Q. l
Wireline equipment, ' .
We would aleo recommend that the permit arsa be flown aﬁd photb@'aﬁhed '
in false colour infra-red. This new exploration tool has proved to be very |
successful in known areas of extensive and deeply buried mineralizatioﬁ. such _ ’ \
as the Kimberley aren, B, C., Brenda Mines ares, and others. This should bde |

flown prior to any field work. - | o R
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‘I have apent the past thirty years in the Mineral Industries as a

DECLARATICH OF QUALIFICATIONS S
OF o

ANGUS G, MACKFNZIE, P. ENG., MCIM

I, Angus G, !lnokengie, hereby certify that I am a Conaulting Hining";
Fngincer « Hining Ceologint, I am & graduate (B, E,) in Mining and
Metallurgy of tlova Scotia Technical College, Halifax, N, S, and I

have taken post-graduate economic geology at Dalhousie Univeraity,

Mining Pugineer and/or Mining Geologist and have maintained responsibie u 7“1

positions in these fielde at mining properfies in Newfoundland, Nova

Sootia, Cuebec, Ontario, Manitoba, Ssaskatchewnn, Alberta, Britiah‘flr&‘

Columbia, the Yukon and Northwest Territories. I have aleo had consie

derable experience in the U,S.A, and Mexico.

I am a Registered Professional Fngineer in the Province of Alberta and

K

Manitoba and am licensed to practise in Saskatchewan and British Coe jg'
lumbia, I have been registered in Nova Seotis, Cuebec and in the State

of Celorado, U,S.A,

Ll

I have no personal interest directly or indirectly in the property :

herein reported on, nor in the securities of Columbian FRorthland -,Qf{ Ar.:“

' Exploration Ltd, or any of its associated companies, nor do 1 ombect' |

to recoive'any such interest,
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. ‘ . 5. This report is the direct result of a personal examination, by myself

and our company's Senior Geologist over a period of six days field

work, on Pacific Silver Mines & Oils Permit #73, and a review of all

pertinent literature for the area.

6. I have made this geological reconnaissance and practical prospecting

report at the request of Mr, J. Wahl, President oi‘vColumbian Northland

Exploration Ltd.,

1, Alberta,

Calgary, Alberta,
October 23, 1969,
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PLATE I | 116900 (4 ”lf
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e

ATHABASCA SANDSTONE

ARE LOW AND ROUNDED, MAKING IT
HARD TO SPOT FROM THE GROUND,
OUTCROPS ARE BEST SPOTTED FROM

. - ' 'THE AIR AND THEN GROUND CHECKED.

TYPICAL GLACIAL DEPOSIT COVERED

. . , GROUND. SCATTERED BIG .BOULDERS

MAY BE MISTAKEN FOR OUTCROPS.



CEOLOGIST CHECKING LOCATICN OF
ATHABASCA SANDSTONG IN AIR
PHOTOGRAPH WITH POCKET STEREOSCOPE.

GEOLOGICAL ASSISTANT TAKIRG

CEIGFR COUNTER READING ON

THE JAME OUTCROP.

19690009 F
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- - PLATE III

(160019

GEOLOGIST TAKING GEIGER COUNTER
READING FROM ANOTHER OUTCROP,

ALSO ATHABASCA SANDSTONE.

TNG/R

GEOLOGICAL ASSISTANT TAKING

GEIGER COUNTER READING OVER
COVERED GROUND, BOULDERS

AROUND ARE ATHABASCA SANDSTONE.
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