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SUMMARY 

Tapin Copper Mines Limited ( N . P . L . ) owns 21 placer leases on M a l i o y 
and Vowel l Creeks in the Bugaboo area of eastern British Columbia. Creeks in this 
area which drain from the Bugaboo and Horsethief batholiths have been known since 
1953 to contain sands and gravels substantially enriched in radioactive black sands. 
Previous exploration work by various companies indicated M a l i o y and Vowel l Creeks 
to have the best economic potential in the area and consequently detailed explorat ion, 
consisting of dr i l l i ng (98 holes) and sampling, was concentrated on the most favourable 
areas (near the headwaters) of these two creeks. 

F ie ld exploration of the potential ly economic deposits was adequate but 
unfortunately assaying was done on less than 2 0 % of the samples obtained. This resuitan; 
sparse information does not a l low confident interpretation and correlation of the deposit 
reserves. However, w i th in the data l imitations, M r . J . M . B lack, P.Eng., has made a 
reasonable ca lcu lat ion of the reserve potential on each creek: 

Volume 
(cu. yds.) 

M a l i o y Creek 12,200,000 

Vowel l Creek 12,750,000 0.038 0.25 0.056 10 

The gross value of this material at $20. per pound uranium and current prices for the othci 
constituents, with no al lowance for recovery e f f i c ienc ies , is approximately $1.20 pe cu . 

There is l i t t l e doubt that M a l i o y and Vowe l l Creeks contain appreciab.^ v o i 
umes of sand and gravel enriched in radioactive black sands. However, further work 
required to determine i f the deposits are economic. This work should consist of analyz ing 
the previously co l lec ted but not analyzed dr i l l samples, instal l ing and operating a pi lot 
plant at the deposits, undertaking mineralographic and metal lurgical studies (preliminary 
work has been done in these areas), and conducting marketing studies. 

The deposits on M a l i o y and Vowe l l Creeks thus require considerable work to 
determine their economic probabil it ies but the results of exploration work to date suggest 
that such efforts are warranted. 

U i f t , N b 2 ° 5 L . — 2 
(Pounds per cubic yard) 

0.039 0.165 0.116 

ThO, Magnetite 
llmer:. 

13.5 
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I NTRODUCT ION 

Minerals containing uranium, niobium and rare earths have been known to 
occur in placer deposits in the Bugaboo area since 1953. Since that time, a number of 
companies have conducted exploration in the area but, for various reasons, none have 
managed to bring the deposits to production. With the present high cost of energy and 
consequent search for alternate sources as wel l as re lat ive ly high metal prices, Tcpin 
Copper Mines L td . believes that the placer deposits should be reassessed at this t ime. 
Therefore, the purpose of this report is to assess the results of the various explorations 
and to recommend the direction which should be taken by subsequent exploration ond 
research on the deposits. 

L O C A T I O N : (Figure 1) 

M a l i o y and Vowel l Creeks are located some 60 miles east of Revelstoke 
in the East Kootenay district of British Columbia. Both creeks drain northwards from 
sources in the Bugaboo granitic bathollth; the radioactive placers occur n e a r ^ e i r head- . . 
waters between elevations of 5000 and 5500 ft . They are accessible by about.35 miles of<1 ^ V 

dirt and gravel road from Spillamacheen in the Rocky Mountain Trench.^Tempore: ."o-ads ^ 
built along both creeks in the placer areas have probably..b.e.en..washed.out. Landing s;tes 
for helicopters are plentiful on creek bars and swampy meadows. AX/,,,.^**/ *d*~^b£*p4 

PROPERTY: (Figure 2) 

7 H 
The property consists of 21 placer l e a s e s , ^ o n Ma l i o y Creek and J ^ b n 

upper Vowel l Creek as listed beiow. 

M a l i o y Creek 

? ^ B r s y # - r " : ) 
MaI ' loy ' * 1-7 

Vowel l Creek 

i 

Brsy W- 14 



HISTORY: 

In 1953 uranium oxide and pyrochlorc were identif ied in post g lac ia l 
placer sand and gravel deposits in upper Bugaboo Creek. This and a similar deposit 
on Forster Creek some 10 miles to the southeast were mapped and extensively explored 
by churn dr i l l i ng by Quebec Meta l lurg ica l industries from 1954 to 1957. In 1957 a p p l i 
cation for a contract to produce uranium was turned down by the Canadian government 
and the leases held in the area were al lowed to lapse. 

No further work was done in the area un t i l , following restaklng in 1966 
and 1967 of the upper Bugaboo Creek and the Forster Creek deposits, an airborne 
spectrometer survey was conducted in the area during September, 1963. This survey, 
under the direction of Dolmaae CcrnpbelI & Associates L t d . , located a number of anoma
lous areas on several creeks. '^pround scintil lometer surveys and visual estimates of r e 
lative gravel quantities in these several anomalous areas indicated that Ma l i o y Creek 
and upper Vowel l Creek had the.best .^otejt|al for containing economic deposits. Th:.-
ground was acquired in these two areas'and" detaiIed exploration carried out In 1969 by 
Dil l ingham M in ing Co . The work consisted of dr i l l ing the favourable areas and doing 
some metal lurgical testing. 
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O R I G I N A N D CHARACTER OF THE DEPOSITS 

The radioactive placer deposits of the Bugaboo area have been derived by 
post-glacial erosion of the Bugaboo and Horsethief batholiths and the consequent depo
sition of the resultant sands and gravels in the l oca l l y overdeepened val leys. Testing 
by churn dr i l l ing in 1954 (Bugaboo, Forster and Vowel l Creeks) and by Becker d r i l l i ng 
in 1969 (Ma l ioy and Vowel l Creeks) indicated that the placers contain a large b lack 
sand fraction concentrated from minor constituents of the granites. Although some 
discrepancies occur between the various data sources, it appears that the fol lowing 
minerals are present in the sands: 

A l l a n i t e Z i r con 
Magnet i te Rutile 
Apat i te Monaz i te 
Titanite Uraninite 
llmenite A Titano-niobate 

METALLURGY: 

Meta l lu rg ica l testwork has been conducted on the black sands but in only 
a very l imited manner; consequently, the results should be considered only as indications 
on which to base further testwork. Indicated recoveries for niobium and uranium as d e 
termined by Quebec Meta l lu rg i ca l Industries are 7 5 % and 8 0 % respectively. However, 
the data do not g ive the grade of the sampled gravels or of the contained black sands. 
Testwork for Dil l ingham suggests that the minerals a l l en i te , ruHle, z i r con , monozite 
and an unidentif ied t i tano-niobate, (possibly pyrochlore), coule be recovered in a 
sink-float process and that this concentrate could contain 2 . 2 5 % U^Og, 6 % N b ^ O ^ , 
2 . 5 % Th02/ 6% cer ium, and a number of other rare earths. The niobium apparently 
occurs as niobium-bearing ruti le and as the unidentif ied t i tano-niobate. Some of the 
uranium and thorium also occurs in the t itano-niobate with the bulk of the thorium 
associated with monazite. 
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POTENTIAL RESERVES 

Exploration of both the M a l i o y Creek and Vowel l Creek deposits was done 
in adequate detail in the f ield but subsequent sample analyses were too few for the volume 
of deposit covered. The deposits were dr i l led along lines transverse to the va l ley trends. 
The lines were spaced at approximately 1000 ft. intervals with holes along them at about 
400 ft. intervals. A total of 98 holes were dr i l led ( including 21 in 1954); 38 on M a l i o y 
Creek and 60 on Vowel l Creek. Hole depths varied from 8 feet to 95 feet and total led 
2160 feet on M a l i o y and 2723 on V o w e l l . The holes were generally sampled at four foot 
intervals with the result that over 1200 samples were co l l ec ted . A l l of the samples were 
" f ie ld -concentrated" and the resultant b lack sands sent for analyses. However, less than 
2 0 % of the samples, (about 225), were analysed and then by the semi-quantitative X - r ay f l u 
orescence method. Comparison with results obtained by the fluorimetric method indicates 
the X - r a y fluorescence results to be approximately 5 0 % high for uranium. The precision 
of fluorimetric assaying is excel lent for uranium grades below 0 . 1 0 % , and v i r tua l ly a l l of 
the results for M a l i o y and Vowel l Creeks l ie in this range, whereas X - r a y fluoresence r e 
sults tend to be inconsistent and biased (in this case 5 0 % high). 

GRADE: ' 

The determination of average grade of the deposits is d i f f i cu l t and the results 
suspect because of the rather sparse number of samples which were assayed and the impre
cise method of analysis. Compounding the problem are " cu t - o f f " grades, the m u l t i -
mineral and element content, recoveries, mining l imits, etc . However, calculat ions 
made by J . M . B lack, P.Eng., for Dil l ingham M in ing C o . , done in some de ta i l , appear 
to be as representative and meaningful I as can be expected considering the limitations 
noted above. The grades, in pounds per cubic yard, determined by M r . Black are: 

U 3 ° 8 
N b 2 0 5 . T h 0 2 Magnet ite llmenite 

M a l i o y Creek 0.039 0.165 0.116 13.5 1 

Vowel l Creek 0.038 0.25 0.056 10 3 

At $20. per pound for uranium and current prices for the other constituents, 
these grades average sl ightly more than $1.20 per cubic yard, of which two-thirds is 
uranium va lue. This represents a gross value of the gravels, with no al lowance for 
eff ic iencies of metal lurgical recovery from them. 
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V O L U M E O F DEPOSITS: 

The ca lcu lat ion of potential ly mineable sands and gravels is complicated 
by many of the same factors affecting grade determinations. Unfortunately, the rather 
sparse analyses data has an even greater detrimental effect on determining mining limits 
than on grade calculat ions. Indications of potential volume, employing the present data, 
can be obtained in a number of ways. Calculat ions can be made for the volume of a l l 
sands and gravels that: are derived from granit ic rocks; have a re lat ive ly high proportion 
of b lack sands; have a re lat ive ly high sc int i l lat ion count; or, that contain one or more 
metal and/or mineral value above some cut-of f grade. The last method would appear to 
be the most useful but is also the most prone to various types of bias (cut-off grade, 
analyses inaccuracies, personal bias, etc.) which could have a very large effect on the 
results. However, calculat ions done by Mr . -B lack , in which he employed the assay 
results to determine mining l imits, appear to be reasonable with in the limitations noted. 
They are presented below as an indicat ion of the reserves which may be present along the 
two creeks. 

M a l i o y Creek 

Vowe l l Creek 

Total (approx.) 

12,200,000 c u . yds. 

12,750,000 cu . yds. 

25,000,000 c u . yds. 
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C O N C L U S I O N S 

The Bugaboo area of eastern British Columbia encompasses a number of creeks 
along which radioactive heavy sands have been deposited. Airborne and ground radiometric 
surveys completed in 1968 and 1969 indicated that two creeks, M a l i o y and V o w e l l , had the 
best potential for containing economic mineral deposits of, pr inc ipa l l y , uranium and n i o 
bium. Detai led exploration of the anomalous areas along these two creeks has ind icated, 
with l i t t le doubt, appreciable volumes of post-glacial sands and gravels containing s i gn i 
ficant quantities of radioact ive, heavy sands. 

The grade and volume of this potential resource are d i f f i cu l t , from present 
data, to determine with as much confidence as would normally be desired in a placer d e 
posit. The deposits have been adequately dr i l led but too few of the resultant samples 

„ l M r^c- have been ana lyzed, (less than 20%) . Although a few samples from v irtual ly a l l holes 

Cf^j^U- st**"*" w e r e assayed, and thus there is a sparse sampling throughout the deposits, there could 
* < * ^ ' 7 Is '̂" ke ' e n s ' n 9 o r stratif ication that would not be apparent because of the paucity of 
t'^riC^. f"**\jj\a*saY r e s i J l r 5 ' The information is thus too sparse to al low confident interpretations and 

'****J?Jv7xr calculat ions. However, some indication of grade and volume of the deposits is required; 
~^US*~*fL*+* a ca lcu lat ion by J . M . B lack, P.Eng., is reasonable considering these data limitations: 

Volume U 0 0 o N b „ O c ThO_ Magnetite llmenite 

^ ( Pounds per cu . yd . ) 

Ma l i o y Creek 12,200,000 0.039 0.165 0.116 13.5 1 

Vowel l Creek 12,750,000 0.038 0.25 0.056 10 3 

Gross value of this material at $20. per lb. uranium and current prices for the other 
constituents is approximately $1.20 per cu . yd . 

Mineralographic and metallurgical studies are incomplete but do indicate 
the direction for further testwork. Market ing studies should be conducted along with such 
testing because some mineral products may be d i f f icu l t to market and thus of l i t t le or no 
economic importance to the proposed operation. The best values, as noted above, appear 
to be in uranium and niobium. A l so, some revenue may be real ized from other products 
such as zirconium,,etc_. that occur in the concentrate. 
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A problem which could arise, even in this rather remote area, i f exploitat ion 
of the deposits is undertaken, is the impact on the environment with respect to publ ic 
opinion. It w i l l probably be necessary to rehabil itate a l l mined areas, a cost which should 
be included in a l l economic considerations. 

R E C O M M E N D A T I O N S : 

It is understood that the samples which were not analyzed may st i l l be a v a i l 
ab le. If so, they should be assayed for uranium and niobium by a rel iable process such 
as fluorimetric analysis. Further assaying for other potential ly economic constituents can 
be done at a later t ime. 

Bulk testing should be undertaken at the deposits, in essence, a pi lot plant 
operation to determine the feasibi l ity of obtaining required concentrates and as a means 
of bulk sampling the deposits. 

Mineralographic and metallurgical testwork on the b lack sand concentrates 
is required as a further refining of the process and determination of saleable products. 

Market ing studies w i l l be necessary, in conjunction with the above testwork, 
to determine the type, grade, qual ity and pr ice of potential products. 

The deposits on Ma l i o y and Vowel l Creeks sti l l require considerable work and 
study to determine economic probabil it ies. However, results of the exploration work to 
date suggest that such efforts are warranted since a re lat ive ly large reserve of a potent ia l ly 
valuable mineral product exists in the deposits. Furthermore, with higher metal prices, 
other creeks in the area may contain potential ly economic deposits as w e l l . 

Respectfully submitted, 
D O L M A G E CAMPBELL & ASSOCIATES LTD. 

C .R. Saunders, P.Eng. 

CRS/jc 
Vancouver, Canada. 
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