O2R N0 g CWNT S GA-R-[5
023 | .

~ +840878

Bugeboo Mines Ltd.

AIRBORNE SPECTROMETER SURVEY (19 63)

Bugaboo Creek Area, B.C.

Oct. 1, 1968

L.T. Jory
¥. Cuardia Congultants ~ Vancouver, Cunadz



TABLE CF CONTENTS

INTRODUCTION

Location and Access .
History 2

SURVEY
Equipment
Fleld Procedures
. Report
SUMMARY AND RECOMMENDATIONS
CHHARACTER AND POTENTIAL OF THE DEPOSITS
1968 AEZRIAL SURVEY

Spectrometric Interpretation
Spectrometric Results

Bugaboo Creek

Vowell Creek

Howser and Rory Crecke

Fast Creok

Giagerich Creek

Forster Creek

Stockdale and Horgethief Creeks

CONCLUSIONS
RECOMMENDATIONS

CERTIFICATE

. Page

[l

LI CUR ™

GO =3 = =] =] 3 -3 o ™

2

11



P

TABLE OF CONTENTS {(Cont'd)

Figure Nos

Title

Location Map 1'" = 120 miles

_ Bugaboo Creek Area 1" = 4 miles

Bugaboo Creek 1'" = 2 miles
Vowell Creek 1" = 2 miles
East, Rory and Howser Crecks 1" = 2 miles

Forster and Horgethief Crecks 1" = 2 miles



INTRODUCTION

Minerals containing uranium, niobium and the rare earths have been
known to occur in placer deposits in the Bugaboo Creek arca since
1953. After an unsuccessful application to the Canadian government
. for the production of uranium in 1957, leases owned by the Quebec
Metallurgical Industries Limited were allowed to lapse. The leases
wore restaked in 1966 and 1967 by Bugaboo Mines Ltd. Dolmage,
Campbell and Associates of Vancouver were engaged to conduct an
airborne gamma ray spectrometry gurvaey over the deposits with a
view to establishing their exact limits and also to attempt to
establish areas of higher grade within the deposits. However,
excellent success at the beginning of the program {n detacting the
known deposits with the airborne equipment suggested the feasibility
and advantage to Bugaboo Mines Ltd of rapidly prospecting previously
ungurveyed creeks. The scope of the survey was therefore extended
and changed from its origlnal format.

This report outlines the results of the consequent survey, which was
conducted during the period September 6-12, 1968. Recommendations
on ground followeup, gtaking and exploration are included in the report.
Field data is appended to the report as a permanent reference.

LOCATION AND ACCESS: The area of the radioactive placers is
located some 60 miles southwest of Golden in the East Kootenay
district of British Columbla. (Figure 1.) The creeka aurveycd lie
betweea 116° 00' and 117° 00' West Longitude and 50° 30' and 51° 00!
North Latitude and are those that drain from the Horsgethief and
Bugaboo granitic batholiths.




The greater part of the creecks surveyed that drain eastwards into
the Columbia River are at present accessible by good logging roads
that connect with the Golden«Cranbrook highway. KEast Creek, the
only creek of interest draining to the west is not at present
accessible by road and is indeed some 25 miles from the nearest
all weather road and some 10 miles from the nearest logging road
marked on current maps.

HISTORY: In 1953 uraaium oxide and pyrochlore were identified

in post glacial placer sand and gravel deposits in the upper Bugaboo
Creek. This and a similar deposit on Forster Creek some 10 miles
to the southeast were mapped and extensively explored by churn
drilling by Quebec Metallurgical Industries from 1954 to 1957. In
1957 application for a contract to produce uranium was turned down
by the Canadian government and the leages held in the area were
allowed to lapae.

No further work was done in the area until, following reataking in
1966 and 1967 of the upper Bugaboo Creek and the Forster Creck
deposits, this survey was initiated. ;

SURVEY.

EQUIPMENT: The equipment used on this survey was rented from
Weetrim Mining Corp Ltd. and consisted of a Scintrex GISA-4 gamma
integral spectrometer, using two S«inch by 4=inch sodium lodide
-crystals, which was capable of differentiating between counts for
potagsium, uranium and thorium as well as indicating total radiation.

Survey helght control was prov!ded by a Bonzer radar altimeter,
while fiducial points on the survey were recorded by push-button
control. :

Count rates, altitude and fiducials were simultanoously recorded on
2 Brueh Mk 260 six channel recoxrder, using paper charts and pressure
" ink pens. ; :

The equipment was mounted in a Bell 47 G3B helicopter chartered
from Okanagan Hellicopteras of Vancouver.



FIELD PRCCEDURES: Previous experience with tha equipment

had indicated that optimum resulte were cbtainable using a ground
clearance of 150 feat and a ground speed of 50 m. p. h. and using

a two-gecond time constant. Initlal experiment over the Bugaboo
Creek deposit eshowed that the only feasible method of surveying,
using these conetants, was to fly down the course of the creekas.

The narrow valleys and the helght of the trees did not allow transverse
line flying as was originally proposed, and in any event it was found,
both in the z2ir and on the ground with a handeheld scintillometer

that vegotation cover had 2 pronounced dampening effect on radiation.
Consequently all surveys were flown as cloge 2s possible to the
course of the creeks whare exposed gravels would give a clearer
indication of the relative radiation levele of the deposits.

Location was established in flight by the geologist operating the
instruments, on standard topographic maps on 1 mile and 2 miles
to the inch scales.

The charts were examined lmmediatoiy after each flight and anoma!oim
repults plotted onto the maps.

A ground check of the instruments was performed before and aficr each
fiight in order to chaeck that instrumentation was in order throughout
the flight period. Ia addition period pasges over the Bugaboo Creek
placer were made to check calibration.

REPORT: This report outlines the resulis and conclusions reached
and makes recommendations far future work. While selected aections
of the recorded data have been presented at the end of the report to
iilustrate general results, the ground checking recommended should
be done ueing the {ull data available on 2all charts, which is presented
with this report.

No attempt {8 made to estimate the widths of placer deposits indicated
o0 this could only be doneo very crudely using topographic maps, and
then only by assuming homogeneity. Stercographic air-photo coverage
has beon crderad and should prove valuable during ground checking
and exploration. '



SUMMARY AND RECOMMENDATIONS

At the request of Bugaboo Mines Ltd, the owners of placer leoases in
the Bugaboo Creek area, southwest of Golden in the East Kootenay
district of British Columbia, Dolmage, Campbell and Aasociates
conducted an airborne gpectrometer survey in September, 1908, over
all major creeks dreaining {rom the granitic rocks of the area.

Provious work done on two placer depoesits, in Bugaboo Creek and in
Forater Creck, between 1953 and 1957, had indicated that niobium,
uranium and rare earths minerals existed in the black sand fraction
of posteglacial sand and gravel deposits. Pogsible commercizl

values in uranium were indicated in the early sampling and a potential

reserve of 65 million cubic yards was established by ground recon-
naissance and drilling. The ground was restaked in 1966 and 1967,

The 1968 airborne enrvey resulted in the discovery of up to 5 new
placer deposits and in the extending of known deposits. It is presumed
that the potential placer reserve has been increased significantly

"although nothing is known of the bagis for the original 65 million cublc
‘yard estimate. Furthermore, an examination of the airborne survey

records indicates that some of the new placer deposits are probably
more radioactive than the deposits previously drilled. In this respect,
Vowell and Malloy Creeks, north of the original Bugaboo Creek placer,
appear particularly favourable for early exploration.

It is recommended as & result of this airbo’rne'survoy that:

B 1 Ground follow-up with a scintillometer be started as socon asg

possible to check the airborne anomalies.
2. All anomalous ground compdrabla to the Bugaboo Creeck placer
- be staked. 5

3, Surveying and sampling of all staked ground be initiated using
chura or Becker type drilling and bulk sampling with excavating
equipment.



CHARACTER AND POTENTIAL OF THE DEPOSITS

The urantferous placer deposits of the Bugaboo Creck area have been
darived by post-glacial oroslon of the Bugaboo and Horsethlef
batholithe and tha consgecuent depozition of the resultant sands and
gravels In the locally overdeepened valleys. .

Testing by churn drililag in the deposits of Dugaboo Creek and the

- mouth of Foreter Creck have indicated that the placers contain a large
black sand fraction, concentrated from minor conatituents of the
‘granites, which is rzelatively rich in the following minerals.

Magnetite
Pyrochlozre (nlobium xich}
~ Buxenite (nioblumerars earths)
e L AN EdTe {rare carths}
Uraninite (uranium)

The testing by the provious owners of the properties Indicated &
recovery of 75 and 80 percent of the nloblum and uraninite respectivoly,
producing quantities of uraninite that could be commercial at the
currently anticipated price for uranium oxide of $8«$10 per pound.

The actuzl grade of the gravels as determined by Qlusbec Metallurgical
Laboratories Ltd. ls being preseantly investigatad.

Oniy 4 miilion cublc yarde were tested in dotail but because of the
fairly uniform nature of the deposits the figureas ware used to coiculate
a potential reserve on then known deposits of 65 million cubic yards. _

The results of the 1968 serlal survey indicate that the potential reserves
of all the available deposits will be substantially greater than those
estimated for the two previously known deposite and thero is reason to
helieve that an improved grade may be found in some of the new, '
untested, deposits.
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SPECTROMETRIC INTERPRETATICN:

Theo spectrometer was flown over all major crocke dralning from

the Bugaboo and the Horsethiof batholiths, (Fig. 2). Initial flying

and calibration was made over the known deposits of the Dugakoo

and Forster crecks and the former wan pariodically revisited during
the survey as & quick visual check that all instruments were functioning
correctly.

Predictably it was found over the known deposits that readingz on the
uranium and thorium chaunnels rose appraciably while thore wasg only

a siight rise in the potasglum reading. The less sensitive and
therefore smoother total count trace has bosa found to be the most
‘useful one for the majority of the prasent interpretation. The results
for total count on each creek flown have been reproduced in figures 3-6
at the end of the report.

The effect of variations in flight hetght on all channels has nct been
fully evaluated, but flights over the Zugaboo Creck deposit at 150

fest and 250 feet guggestad that the total count was reduced by approxie
mately one-third at the latter helght. Howevar, small, local
variations in flight height appear to be of little importance in the
overell interpretation over long, continuous deposits. However if any
attempt bs made to outline areazs of higher grade within a deposit,

the height factor must be borne in mind.

it was found that in flying over granitic bedrock or moraine material
largely derived from the bedrock that the mass effect crested anomalics
comparnble to those over irue placoer deposits., In most cases the
cistinction wng clear; aa anomaly either f2lling on gravel accumaulations
away from the granite or oa granite terrain with no large gravel
deposits, but in some ceees where gravelg lie within the granilic

areag interpretation of anomalous resulls must awalt ground checking.
Of relevance in Steckdale Creek, where exposed granite gave anovnalous
results, gravels derlved upstream of the granite yet deposited on
granite produced a dampening of radiation. This suggests that gravels
in a similar situation yet not producing the dampening effect are indeed
themselves uraniferous.

e



SPECTROMETRIC RESULTS:

Bugaboo Creck: Tha anomaly detected over the original Dugabtco -
Creak ghowing was used as a criterion for the intorpretation of 211
cthar aurveys. DExpariments over the ghowing Indicated thst only
the currently exposed gravels gave signliicant zadiation and that
flylng some 300 to 400 faet away from the creek but over the ailuvial
flats, radiation was so reduced as to be almost undeteciable.

Doth the north and south forks of the creek were flown. The reeulis

for the Nozth Fork suggest that good grade placer is doveloped close

to the presont day glacier but the gouth fork, zlthough having extensive

alluvial flats and well exspeged jravels, gave no anomaly. The

caseantial difforence betweoean the two streamas is that no granite outcrops
- within the catchment arca of the south fork,

Vowell Crogk: Results for the upper Vowell Creek Indicate that
rauch of the extensive alluvial material in the genarally wide valley
is of prime interest. Similarly the tributary Malloy Creck gave good
readinga almost to its mouth and material {ram it appears to upgrade
gravels downstream In Vowegll Creck. Doth the Vowell and Malloy
crocks flow from glaclers developed on the Bugaboo granlie mass.
Lower tributariea of Vowell Creek, knowa as Conrad and Crystalline
crecks gave no signiilcant anomalles, despite good widihs of exposed
graveals In the latter. However close to the mouth of Conrad Creck
depowits In the Vowell gave good readings.

Hewsar and Rory Creeksy The upper Howser Croek and ity tributary
Loury Creek ware flowan with no deposits detected. Cnly a very smail
part of Howsger Croek flows from granitic rocks and alluviel meteriz
i gomerally poorly develcped, much of both ¢recks being coafined in
sieepesided valleys and gorges..

- Ezst Creek: Results for the upper part of Kast Creck suggest that
valuable ground exists but slzeable deposits are confined to an arox
clese to the crosk heads Locally veryhigh total count response may
in part be due to the mass effect of the surrounding granite mountzins
but undoubtedly good grade placer exiets in thie creeck.

Glegerich Craek! Glogerich Creek dralning fromactiveglaciatien
over granitic rocks appeared a good target but genorally the pgradient

_ I8 steep and no gravel deposlta of significance were sacn. However,
the chart obtained on the flight Indicates that Jow temperatures near

.the glacier cooled the Instrument bolow lta optimunt epavailag tsre-
perature resulting in flattening of the uranium responsoe. The resulis
cannot be considered reliable. Remoteness and lack of gravel deposits
suggest that, in any event, this creek cannot be considered a target




for further investigation.

Forster Creek: A good tract of alluvial matorial close to the head
of Forster Creck gave rendings that indicate ground comparable to
the original showings exists. The effect of surrounding granite zaud
granite exposed in the stecper parts of the croeck ia unkaown and

- ground checking is required. -

The original showing at the mouth of Forster Creek, cxplored by

the carlier drilling, was clearly detected. Two passcs across the creek
rear its mouth have Indicated that ground uaderlain by the uranicm=~
bearing gravels is rather more extensive than that at present cluimed,

The showing at the mouth of Forster Creck is singular in that it ic the
only one which occurs well away from the granite masses. It would
seem that some form of flushing of heavy sadiment has occurred in this
creek.

Stocikdale and liorscthief Crecks: Good total count recponses on
Stockdnle and Horsothicf Crecks were observed to be largely asgsociated
with outcroppings of granite and indeed when pzassing over seme alluvial
flats counts dropped considerably. Although the croeek passes over the
same granite from which the Forstor Creck deposits were derived the
amount of alluvial material in the flats actually derived from the granite
ie probably very amall as no active glacierse or the Horscthicf batholith
opill over onto the Horsethief Creek sideo. flowever deposits of interest
may exist and ground checking ie requiraed.

It will be observed in the figures 3«6 that the magnitude of the responses
obtained in the upper reaches of Zast, Forster and particulerly Vowell
and Malloy crecks are considerably in exceas of those obtained over the
ocriginal showinge, on which most of the drilling and teating has been
conducted in the past. Although other factors, chlefly the poosibility of
better exposures in the lormer crecks, may account for some of the
better response, it iz reasonable to assume that a higher grade in the
aewly=discovered deposits e a distinct posalibility. :



CONCLUSICNS

The iesults of alrborne apectrometry on crecks draining the
Horeethief and Bugabeo batholiths have outlined arcas of interest
that were proviously unknown or are extensions of kaown deposita.
Interpretation in some instances ie open to question and ground
checking is required.

Lithough the Interpretation is qualitative and no safe estimato of

grade may be made, it would scem from the overali amplitudes of

the anomalles that direct extrapolations of grade {or the newly
diccovered deposits can be justified using the reeponses over the
known deposits as a basia for comparison. The resulis of such
correlation suggest that some of the new deposits are higher grade
than tha original deposits. It is further comcluded that the extensive
deposits on Vowell aad Malloy Crecks should be given firut priority

. in further testing because of their more favourable size, apparent
grade and accessibilitly compared to untezted deposits on other creeks.

The creek=longth of possible radioactive placer deposits delineaied
by the present airborne survey is 2 1/2 times the creck~lengih of

the previously known deposits. The total length, shown on Figure Z,
is 36 miles for the anvmalous and possibly anomalous deposits. The
prasence of & very large reserve of radivactive placer would lower
the grade necessary for profitable exploitation of the depoesita.

The noxt phase of exploration should be a comprehensive driil
sampling of the best deposite Such drilling can best be done by the
Decker Overburden Hamrmner Drill, one of which is presently boing
used by Dolmage, Campbell and Associates Lid on anothor gravele
sampling project with excellent resuits.

RECOMMENDATIONS:

1. The anomalles detected by the airborne survey must be checked
on the ground with a scintillometer. The nature of the deposits appears
such that an instrument indicating total count alone will bo adequate.

In comparing the ground and airborne work cognizance ghould be given
to the possible mase effects of granites and tha better exposed siretches
of gravel, :
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2. The owners of the leases should take immediate steps to claim

all ground, which this survey and the ground checking, indicate te be
of comparable importance to the Bugabco Creck placer, with possible
emphasis being placed on the Vowell and Malloy Creek deposits.

3. Following stzking, a program of surveying and sampling should
be initiated. Although drilling will be required fo testing the depths.
of the deposits and establishing thicknesres of materials, much rapid
and useful bulk sampling may be done ueing a tractor equipped with

a back hoe. ;

Respectfully aubmitted,

L- To JOI‘Y. Po Eng. » Ph. Dc

F. GQuardia
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CERTIFICATIE
I, Lisle T. Jory, of Vancouver, Canada, do hereby certify that:

I am a consulting geclogical onginear.

I am a graduate of the University of British Columbis,
(B. A.Sc., Geological Engincering, 1950}, and of the
Califoranla Institute of Technology, (FPh. D., Economic
Geology and Geochemistry, 1964).

Iam a roglstored Professional Zngineor of the Previnco
of British Columbia.

From 1950 until the present I have baen eagaged in mining,

mining exploration and engineering geology for various

companjes in Canada. I was chief geclogist for Eldorado
Mining & Refining Co. Ltd for six years and Senior
IIngineering Geologist for International Power & Engincering
Consultants for three years.

I directed the work discuseed in this report and have
. examined all the fleld data.

I have not received, nor do I expact to rececive, 2ny interest,
directly or indirectly, in the properties or securities of
Bugaboo Mines Limited.

 Respectiully submitted,

Lisle T. J'OI.'Y. Phe D, o P Eng. ¢

Vancouver, Canada.
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