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1.1 General 

This a s ses smen t  r epor t  on t h e  Karen  Cla im is  submit ted  t o  t h e  British 

Columbia D e p a r t m e n t  of Mines and  Pet ro leum Resources in compl iance  

with t h e  Mines Regulat ion A c t  pertaining t o  applicat ion fo r  assessment  

c r e d i t  f o r  a l l  work done  in 1982 and 1983. 

T h e  Karen  C la im is  l oca t ed  a t  l a t i t ude  50°50'30" no r th  and longitude 

118°06'20" wes t  in t h e  Mount Begbie a r e a  of t h e  Revels toke  Mining 

Division; NTS 82L/16E; see Figures  1 and 2. 

The  p rope r ty  i s  compr ised  of a n ine  (9) unit Karen  Mineral Cla im s t aked  

t h r e e  (3) uni t s  south  and t h r e e  (3) units  east of t h e  lega l  co rne r  post; 

record  number  1535, d a t e  of approval  November 17th,  1983. 

Approximate ly  10010 of t h e  c la im a r e a  (south-east corner )  is l oca t ed  

within t h e  Blanket  C r e e k  Rec rea t iona l  Reserve  and does  n o t  c a r r y  

t i t l e  t o  minera l  o r  s u r f a c e  r ights  (See Figure  3). A sec t ion  of t h e  c la im 

a d j a c e n t  t o  t h e  Columbia  River  is a l so  encumbered  by British Columbia 

O r d e r  in Council  Number  33. Aurun Mines Ltd. has  signed t h e  necessary  

r e l ease  forms.  

The  minera l iza t ion  previously repor ted  in t h e  a r e a  consisted of a nar row,  

s t rongly  radioac t ive  zone  of muscovi te  schist  t h a t  conta ined  signif icant  

a m o u n t s  of thor ium and r a r e  e a r t h  e l emen t s  of t h e  lan thanide  series. 

The  c la im a r e a  is underlain by q u a r t z i t e  gneiss and schist  of t h e  Shuswap 

me tamorph ic  assemblage ,  anomalous  radioact ivi ty believed t o  b e  d u e  

primari ly t o  thor ium and r a r e  e a r t h  e l emen t s  is evident  in s o m e  of 

t h e  q u a r t z i t e  and  muscovi te  schist.  The economic  assessment  of t h e  

proper ty  t o  d a t e  by Aurun Mines Ltd. i s  t h a t  t h e  c la im requi res  s o m e  

f u r t h e r  prospect ing,  sampling and mineralogical work f o r  r a r e  e a r t h  , 
minerals ,  a l though no  zones  of high concent ra t ion  have  been  encountered  

by personnel  f o r  Aurun Mines Ltd. up t o  th is  point in t ime.  







1.2 Location Access and Topography 

T h e  Karen  C la im is loca t ed  at l a t i t ude  50°50'30" longitude 118°06120" 

wes t  in NTS 82L/16E of t h e  Revels toke  Mining Division. The  c la im 

adjoins t h e  Columbia River  on t h e  west  approximate ly  22 k i lometres  

south  of Revels toke  on  Highway 23, The  c la im is bounded to t h e  no r th  

by Mulvehill C r e e k  and t o  t h e  south by Blanket Creek .  

The  topography ranges  f rom approximately 425 m e t r e s  on t h e  Columbia 

River  t o  1005 m e t r e s  (AMSL) on t h e  southwest  corner .  The  c la im is 

heavily t imbered  and h a s  approximately 20% outcrop.  T h e  a r e a  h a s  

undergone in t ense  g lac ia t ion  and outcrop  su r f aces  exhibi t  numerous  

polished s u r f a c e s  wi th  glacial  s t r ia t ion ,  c h a t t e r  marks  and roches  

moutonnees.  

A port ion of t h e  c la im fa l l s  within mineral  reserve  as establ ished by 

Orde r  in Council  Number  33 on Janua ry  Sth, 1961 and is held only under 

r e l ease  to t h e  Crown as i t  fa l l s  within a n  a r e a  of hydro-electr ic  

development .  P a r t  of t h e  c la im is a l so  loca ted  within t h e  Blanket  C r e e k  

Rec rea t ion  Rese rve  (as  shown on Figure  3) and as such is no t  held by 

Aurun Mines Ltd.  

T h e  loca t ion  of t h e  c la im as shown on Figure  3, which is as rece ived  

f r o m  t h e  Gold Commissioner,  Mr. D.G.B. Rober t s  on January  24th,  

1983, is a f t e r  r ecen t  f ield examinat ion  possibly in e r ror .  The  Gold 

Commiss ioner  in Revels toke  has  been  notified on a s e p a r a t e  basis in 

o rde r  t o  f a c i l i t a t e  t ime ly  complet ion of this  report .  

1.3 History and Ownership 

T h e  Karen  Cla im is  present ly  held by Aurun Mines Ltd. The  c la im was 

originally s t aked  by Mr. J.E. Dagenais ,  assis ted by t h e  au tho r  of November  

l l t h ,  1982. T h e  c l a im record  was  approved on November 17th,  1982 

and  t r ans fe r r ed  t o  Aurun Mines Ltd. by Bill of Sale on December  21s t j  

1982. 





LC- 

Previous  c l a ims  in t h e  vicinity were  ARCL 1 & 2 s taked  by Guy Allen 

on  April 16th,  1978. F a r  6 316(12) and Thor-Obin 323(3). 

T h e  ARCL 1 & 2 c l a ims  were  prospected  by Mr. Walter Buller of Grand 

Forks,  B.C. on behalf of Wollex Explorat ion Ltd. of Calgary,  Alber ta .  

A r epor t  t i t l ed  "Prospect ing Repor t  on Mineral Claims", ARCL No. 

1 & 2, Revels toke  Mining Division 82L/16 wr i t t en  by Guy Allen, P. Eng. 

d a t e d  March  31, 1979 is enclosed in Appendix 3 t o  assis t  t h e  r e a d e r  

wi th  s o m e  background d a t a  fo r  t h i s  property. No assessment  i s  c la imed 

wi th  submi r t a l  of t h i s  older  report .  

1.4 Summary of Work Done 

1.4.1 Genera l  

T h e  work done  on t h e  claim during 1982 and ea r ly  1983 consist  of t w o  

visi ts  t o  t h e  proper ty  as follows: 

a )  J.E. Dagenais  and  E.J. Horne on November  10th  and l l t h ,  1982 

a t  which t i m e  t h e  proper ty  was  s t aked  and some  prel iminary sampl ing  

was  done. T h e  wea the r  was poor (rain and  snow). 

b) E.J. Horne  and R. Dean on November  2nd and 3rd, 1983 f o r  t h e  

purposes of sampling,  model  TV-1A s p e c t r o m e t e r  tes t ing  and  geolo- 

g ica l  mapping in t h e  a r e a  of previously repor ted  radioac t iv i ty  as 

pe r  Mr. Guy Allen's prospect ing repor t  enclosed in Appendix 3. 

The  w e a t h e r  on both  days  was poor (rain). 

In all of t h e  visi ts  a c c e s s  t o  t h e  proper ty  was  by two-wheel dr ive  vehicle. 

1.4.2 Geological  Work 

The  geological  work done  t o  d a t e  consists  c;i mapping ou tc rop  a long 

t h e  highway road cuts .  All pr incipal  outcrops  were  loca ted  by be l t  

cha in  and compass.  The  resul t s  of t h i s  mapping is shown on Fig. 4 

and  Map 1-1 sca l e  1:2,000. Deta i led  a t t e n t i o n  was given t o  t h e  road 

c u t s  f o r  t h e  following reasons. 
I 

a )  The  previously repor ted  anomalous radioac t iv i ty  was repor ted  a long 

t h e  road cuts .  All t h e  previous sampling was a lso  done a long t h e  

road cuts .  
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21 Km from Revelstok 

From bridge 1.2 Km 1982 Sample 

1.4 Km 1982 Sample 3 

1 6 km 1982 Sample 2 

Samples From Raad Cuts 

pegmatitic 2-6" zones over 5 meters. 
Sample # 2 ,  rusty quartzite & s e r i c i t i c  

Blanket Creek 

quartzite zone - no shear zone ~i 
majar n ~ t e  - over 10 meters. 

Sample # 3 ,  not as rusty quartzi t  
some purpl i s  h weathering MnO?, some 
l inoni t ic  s ta in.  Over 10 meters. \ 

Sample #4, sane as above. 
I 

* Noted sane dark black la thl ike ?rain 
in quartzite.  Anphibole? Monazi t e l  
Over 10 meters. 

AURUN MINES LTD. 
SAMPLE LOCATION 

FIG. 4 
G 1 7 3 

1 

Ki lometers 



Counts  P e r  Minute 

NW c o r n e r  Blanket  C r e e k  Bridge (held in holster)  3000 200 65  

NW c o r n e r  Blanket  C r e e k  Bridge (held to ground) 4000 200 8 0  

SE co rne r  Mulvehill C r e e k  Bridge (held in hols te r )  4500 240 6 0  

SE c o r n e r  Mulvehill C r e e k  Bridge (held t o  bedrock) 6000 400 8 5  

Average  background reading  in hols te r  3750 220 62.5 

Average  background reading  to ground 5000 300 82.5 

Average  overa l l  background reading  4375 260 72.5 

These  background readings  have  no t  been sub t r ac t ed  f r o m  t h e  m e a s u r e m e n t  

readings. The  background is high by genera l  s t anda rds  and t h e s e  s t a t ions  

w e r e  es tab l i shed  f o r  purposes of quick f ield re ference .  Most of t h e  rad ioac t ive  

c o u n t  would a p p e a r  t o  b e  d u e  t o  thorium. This c a n  be  de t e rmined  as p e r  

Sec t ion  3 of Appendix 1 and  using a n  a v e r a g e  background reading of T3(thorium) 

of 72.5 C P M  and  T2 (uranium and thorium) of 260 CPM is T2 - 3.5 T 3  o r  6.25 

C P M  (uranium) approx ima te ly  1 PPM ca lcu la t ed  uranium. I t  should be  noted  

t h a t  ca lcula t ions  of  uranium o r  thorium a r e  no t  a c c u r a t e  if t h e  uranium is 

n o t  in equil ibrium and  l abora to ry  de terminat ions  done  t o  d a t e  in t h i s  regard  

ind ica t e  t h a t  it is nor. However,  t hey  a l so  ind ica t e  t h a t  t h e  uranium values  

a r e  very  low. 



2.0 DETAILED TECHNICAL DATA AND INTERPRETATION 

2.1 Geological 

The  de ta i l ed  geological  mapping d a t a  is p lo t ted  on Map 1-1. The  c la im 

a r e a  i s  underlain by highly metamorphosed qua r t z i t e ,  b io t i t ic  schis t  

(quar tz -b io t i te  schis t )  and  quartz-muscovite  schis t  of t h e  Shuswap me ta -  

morphic  a s semblage  of Archean o r  Pa leozoic  age.  This  assemblage  is 

highly folded in t h e  Mount Begbie a r e a  wi th  major  s t r u c t u r e s  such as 

t h e  Begbie an t i c l ine  Tilley ant ic l ine  and t h e  Mulvehill syncline. In t h e  

i m m e d i a t e  c l a im a r e a ,  t h e  assemblage  appea r s  to be  folded a long t h e  

e a s t e r l y  t rending  r e c u m b e n t  Begbie ant icl ine.  The  rocks  in t h e  c la im 

a r e a  f o r m  p a r t  of a n  eas t e r ly  dipping sequence  of qua r t z i t e ,  p tygmat i c  

b io t i t e  schis t ,  quar tz -muscovi te  schist  which a r e  nea r  t h e  e a s t e r n  l imi t  

of t h e  Shuswap complex.  The rocks a r e  bounded t o  t h e  east by t h e  

Columbia  River  f a u l t  zone. A major  composi te  s t r u c t u r e  dipping 20-30° 

e a s t e r l y  and  extending nor ther ly  for  250 k i lometers  f o r m  south  of Nakusp, 

Bri t ish Columbia.  

T h e  s t r ike  a n d  d ip  of t h e  exposures mapped a long t h e  highway c u t s  ranges  

f r o m  a z i m u t h  130 t o  180 with dips f rom 15-40° east. The  mean  s t r ike  

is a z i m u t h  150 wi th  a d ip  of 25O east. 

Con juga te  joining i s  pronounced with joint repe t i t ion  on a 1-5 m e t r e  

spac ing  at a z i m u t h  080 t o  100 at 85O N t o  ve r t i ca l  and  at a z i m u t h  170 

t o  185  at 85O W t o  ver t ica l .  The  joint su r f ace  o f t e n  have  minor l imoni t ic  

s ta in ing  which in very  local ized a r e a s  has  slightly higher radioact ivi ty.  

Conclusions s o  f a r ,  however ,  a r e  t h a t  t h e  rus ty  zones  d o  not  indica te  

va lues  wi th  h igher  t h a n  normal  radioact ivi ty on any  pa t t e rned  basis and 

could n o t  b e  used as indica tors  f o r  "richer" zones. 

Some  nar row zones  and smal l  pa tches  of unal te red  quar tz-muscovi te  

s ch i s t  and  banded q u a r t z i t e  show above  background radioac t iv i ty  believed , 
t o  b e  d u e  pr imar i ly  t o  thor ium and r a r e  e a r t h  minerals.  No  s t ruc tu ra l  

def in i t ion  t o  t h e s e  radioac t ive  zones was establ ished;  t h e  rad ioac t iv i ty  

is s p o t t y  (discontinuous) and  very local  in na ture .  



No normal grani t ic  rocks were noted in the  a rea ,  however, t h e r e  locally 

is up t o  15% pegmat i t ic  concordant lenses and sills within t h e  bioti te 

schist  and quartz-bioti te schist. No stronger radioactivity was noted 

within or  adjacent  t o  these  pegmati t ic  lenses, which frequently have 

quar tz  zones with minor tourmaline mineralization. These pegmat i tes  

have a quartz-feldspar r a t io  of 2:l or  3:l. Tourmaline crystals  were  noted 

up t o  20 mm long but averaged 2-5 mm long. Other  minerals noted in 

t h e  pegmat i tes  were  coarse  muscovite and minor garnet. The U3O8 

(uranium) values determined by fluorimetric uranium analysis on samples 

collected in a r e a s  of high radioactivity counts returned values of 2.4 

t o  6.2 PPm U308. 

The U 3 0 8  (uranium) values determined by radiometric uranium analysis 

(uranium in dis-equilibrium) were from 0.004 t o  0.006% calculated U3O8 

which corresponds t o  40 t o  60 ppm chemical  U308. 

No a r e a s  encountered have uranium exceeding 0.05 Kg U308  per tonne 

of mineral  in place. The uranium analyses were  done t o  basically confirm 

this  a s  t h e  a r e a  has  been prospected by radioactivity means to search 

fo r  concentra t ions  of r a r e  e a r t h  elements. 

One  sample  taken in November, 1982 (chip sample #3 on analysis by 

Loring Laboratories of Calgary,  Alberta gave 0.0060/0 calculated U 3 0 8  

by radiometr ic  U 3 0 8  analysis. This sample was sen t  t o  X-ray Assay 

Laboratories Limited in Ontario,  Canada for  r a r e  e a r t h  lanthanide series 

e l ementa l  analysis. The d a t a  on this  is summarized in Section 2.3. This 

sample  confirmed t h e  presence of some r a r e  e a r t h  e lements  principally 

cerium (Ce) 110 ppm, lanthanium (La) 55 ppm, neodymium (Nd) 31 ppm 

and some thorium (Th) 40 ppm. 

The principal suspected r a r e  e a r t h  minerals a r e  monazite (Ce,  La, Di) 

PO4 with Th 0 2 ,  Allanite, Euxinite - Polycrase a Yt t ro tan ta l i t e  group 
I 

mineral  subspecies and MacKintoshite - Thorogummite, - Gadolinite 

mineral  subspecies of t h e  datoli te group. Gadolinite Be2 F e  Y2 Si2 0 1 0  

which may contain cerium lanthanum and didymium may have been in 

f a c t  considered t o  be  tourmaline. Fur ther  work should include mineralo- 

gical  identification. 



2.2 Geophysical 

Results of Radioactivity Readings - A list  of a l l  readings taken is provided 

in Appendix 2 and a r e  shown on Map 1-1. All these  readings were taken 

on November 2nd and 3rd, 1983. 

The locali t ies were t h e  highest radioactive spectrometer  readings were 

observed were  also sampled a f t e r  a second radioactive spectrometer 

reading was taken. These localities gave very sporatic and variable 

readings within 0.3-1.0 metres.  

The sampled locali t ies a r e  a s  follows. 

Loring 

Laboratories Ltd. 

TV-1A readings in cpm Fluorimetric U3O8 

TI T2 T 3 Sample No. PPm 

Bedrock at 1+49 met res  70000 3500 1000 6803 6.2 

Bedrock at 2+20 met res  42000 3300 900 6802 Composite 5.6 

Bedrock at 2+30 met res  65000 3100 950 6802 Composite 5.6 

Bedrock at 3+32 mete r s  61000 3300 1100 680 1 6.2 

Bedrock at 4+40 met res  51000 2500 800 6804 2-4 

Bedrock at 9+90 met res  42000 2200 620 6805 3.2 

Bedrock at 12+30 " 14000 710 150 6806 3.6 

Other  high readings in a reas  not sampled are:  

. TI T 2 T3 

Bedrock at 1+70 met res  52000 2600 650 

Bedrock at 1+80 " 48000 2400 800 

Bedrock at 1+90 " 52000 2500 900 

Bedrock a t  3+30 " 44000 2200 630 

Bedrock at 4+30 I' 27000 1400 440 

Float  at 6+10 met res  80000 4200 1400 

No assay 

No assay 

No assay , 
No assay 

No assay 

No assay 



Spec t rome te r  readings t aken  in 1983 at local i t ies  of November ,  1982, 

f ield sample  numbers  1-4, s e l ec t ed  chip samples. 

Loring Labora tor ies  Ltd. 

T1 T2 T3 Calc.  U308?'o 

Bedrock in vicini ty of 6+50 8000 600 110 0.005010 

Bedrock in vicini ty of 8+50 7800 500 8 0 0.004% 

Bedrock in vicini ty of 10+05 7500 430 110 0.006% 

Bedrock in vicini ty of 14+50 4500 280 40-85 0.005°/o 

2.3 Laboratory Results 

All l abo ra to ry  resul t s  t a k e n  t o  d a t e  a r e  included in Appendix 4. The  

analyses  w e r e  per formed by Loring Labora tor ies  Ltd., 629 Beaverdam 

Road N.E., Calgary ,  Alberta .  T h e  resul t s  obtained t o  d a t e  a r e  no t  con- 

clusive,  and  f u r t h e r  eva lua t ion  of t h e  resul ts  should be  done  prior t o  

reques t ing  m o r e  analysis.  

T h e  samples  s e n t  t o  Loring Labora tor ies  fo r  rad iometr ic  analysis  in 

1982 g a v e  resul t s  as follows. 

B e t a  B e t a  G a m m a  G a m m a  Calcula ted  

Coun t s  YO U308 Coun t s  u3°8 

Sample  1 136 .004 321 .003 .005 

Sample  2 188 .005 392 .004 .006 

Sample  3 149 .004 468 .004 .004 

Sample  4 163 .005 610 .005 .005 

O n e  conclusion t h a t  c a n  be  m a d e  is t h a t  t h e  uranium is not  in equilibrium. 

T h e  o t h e r  conclusion is t h a t  t h e  samples  contained a ca lcula ted  40 t o  

60 ppm U308. 

T h e  samples  s e n t  to Loring Labora tor ies  in November, 1983 f o r  fluori- 

m e t r i c  uranium analysis  gave  resul t s  as follows. 



Sample  U 3 0 8  P P ~  

680 1 6.2 

6802 5.6 

6803 6.2 

6804 2.4 

6805 3.2 

6806 3.6 

These  samples  w e r e  t aken  in loca l i t ies  of t h e  highest rad ioac t ive  spec t ro-  

m e t e r  coun t s  wi th  as in t h e  case of sample  6803 loca t ed  at 1+49 m e t r e s  

(149 m e t r e s  sou th  of t h e  no r th  c la im boundary on t h e  west  s ide  highway 23  

rockcut )  which g a v e  a 70000 cpm t o t a l  count  3500 c p m  (uranium and 

thor ium)  coun t  and  1000 cpm (thorium) count. Sample  #2 ( f rom 1982) 

was  s e n t  to X-ray Assay Labors tor ies  Ltd., 1885 Leslie S t r e e t ,  Don 

Mills, On ta r io  f o r  r a r e  e a r t h  lanthanide ser ies  analysis. The  resul t s  

a r e  as follows. 

Y - 20 ppm; La  - 5 5  ppm; C e  - 110 ppm; Nd - 51  ppm; Sm - 18.0 ppm; 

Eu - 1.0 ppm; T b  - 1.4 ppm; Dy  - 5.3 ppm; Yb - 1.5 ppm; Lu - 0.20 ppm; 

P r  - 4.0 ppm; U - 4.0 ppm; Th - 40.0 ppm. 

2.4 Summary and Conclusions 

Pre l iminary  conclusions reached t o  d a t e  a r e  t h a t  t h e  banded q u a r t z i t e  

and  quar tz-muscovi te  schis t  has  local ized "patchy" higher t h a n  normal  

o r  background radioac t iv i ty  due  primarily t o  thorium and r a r e  e a r t h  

minerals .  T h e  de t a i l s  on mineralogy a r e  ye t  t o  b e  de termined and t h e  

values a r e  t o  d a t e  t o o  low t o  war ran t  much more  than  f u r t h e r  prospect ing  

wi th  t h e  hope of encounter ing  m o r e  favourable zones  and  perhaps minera-  

logical  and  chemica l  t e s t i ng  t o  ass i s t  in t h e  formula t ion  of guidel ines 

t o  be  used when prospect ing t h e  claim. 

It  is possible t h a t  s o m e  zones  may  in f a c t  conta in  higher r a r e  e a r t h  

c o n t e n t s  such  as those  previously reported to be  in t h e  order  of 3600 
I 

pprn La ,  8150 pprn C e ,  800 pprn P r ,  3800 pprn Nd per  t h e  c e r t i f i c a t e  

of a s say  enclosed in Appendix 3. No analyses by Aurun Mines Ltd. have  

shown values cloSe t o  th is  as of y e t  but f u r t h e r  r a r e  e a r t h  e l e m e n t a l  

ana lys is  m a y  b e  reques ted  on a composi te -  sample  of 6801, 6802 and  

6803 during t h e  winter  months. 



3.0 ITEMIZED COST STATEMENT 

3.1 Wages 

Number of mandays = 4.0 

2.0 days - 1 person on November 2nd and 3rd, 1983 @ $215/day $ 430.00 

2.0 days - 1 person on November 2nd and 3rd, 1983 @ $125/day 250.00 

2 x $340.00 

Total  $ 680.00 

3.2 Food, Accommodation and Supplies 

Number of mandays = 4 

2.0 days - 2 persons on November 2nd and 3rd, 1983 

@$66.07 per manday 

4 x 66.07 = 264.28 

Total  

3.3 Transportation and Equipment Rental 

Number of equipment days = 2 

For transportation f rom Alberta - British Columbia 

border t o  t h e  s i t e  and work on t h e  s i te  as well a s  

radiation spec t romete r  renta l  @ r a t e  per day all 

equipment $70.00 

2 x $70.00 = 140 

Total  

3.4 Laboratory Testing 

Number of t e s t s  = 10 

Flourimetric uranium analysis @$12.50 

10 x 12.50 = $125.00 

Number of t e s t s  = 1 

R a r e  e a r t h  analysis (lanthanide series) @$90.00 

1 x 90.00 = 90.00 

3.5 Cost of Report 

Compilation and draf t ing 

2 days @ $215/day 

2 x 215.00 = 430.00 

Typing and xeroxing $70.00 

Total  

Grand Total 
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3.6 Apportionment of Work Costs 

Claim 

Karen 100% 

Field Sampling and Geological Mapping 

2 man/days @ $215.00 or  $430.00 

Geophysical Work; 1.3 Line Kilometres; 417 Readings 

2 man/days @ $125.00/day or $250.00; O.GO/reading 

Analysis 

11 f o r  $215.00; Average $19.50 

Cos t  of R e p o r t  

$500.00 



4.0 QUALIFICATIONS 

4.1 Statement of Qualifications (Author) 

I, E m m e t t  J. Horne  of t h e  c i t y  of Calgary  in t h e  Province  of Alber ta  

and  t h e  c i t y  of Victoria ,  British Columbia d o  c e r t i f y  t h e  following. 

1. 1 have  been  employed as a geologist  wi th  Aurun Mines Ltd. s ince  

Ju ly  of 1982, both  as a pe rmanen t  employee  and as a c o n t r a c t  

geologist.  

2. 1 a m  a g r a d u a t e  of  t h e  Universi ty of Saskatchewan with a degree  

in Geology in 1967 and have  p rac t i ced  my  profession continual ly 

s ince  then .  

3. I a m  a m e m b e r  of t h e  Canada  Ins t i t u t e  of Mining and Metallurgy. 

4. Previous  employers  and  positions a r e  as follows: 

a )  Saskatchewan D e p a r t m e n t  of Mines and  Resources  (field season) 

b) O n t a r i o  D e p a r t m e n t  of Mines (field season,  Senior Geologist) 

c )  Noranda  Mines, G e c o  Division ( two  yea r s  S taf f  Geologist)  

d) Scurry-Rainbow Oil  Ltd. and  Bolivia Limi tada  ( two  yea r s  P ro jec t  

Geologist)  

el Iron O r e  Company of Canada  (six years ,  Geologist  and supervisory 

positions) 

f )  Syncrude  C a n a d a  Ltd. (four years ,  Senior Geologist ,  Operat ions)  

g) Alsands Energy Ltd. (one and a half years ,  Senior Geologist) 

5. 1 visi ted t h e  s i t e  wi th  Mr. R. Dean  (ass is tan t )  on t h e  2nd and 3rd 

of November ,  1983. 

6. I have  no  d i r e c t  f inancia l  i n t e re s t  in t h e  proper ty ,  however,  I will 

be  rece iv ing  s t o c k  opt ions  in Aurun Mines Ltd. in t h e  n e a r  fu ture .  

E.J. Horne 

Geologist ' 



4.2 Professional Certification 

I, John Arthur Chapman of t h e  Ci ty  of Calgary in t h e  Province of Alberta 

hereby declare: 

1. That I a m  a registered professional engineer in the  Province of British 

Columbia. 

2. That I a m  a n  honours graduate in Mining Technology f rom British 

Columbia Ins t i tu te  of Technology ( 1967). 

3. That  1 a m  an  honours graduate in Mining Engineering f rom Colorado 

School of Mines (1971). 

4. That I a m  a member  of t h e  Canadian Insti tute of Mining and 

Metallurgy, and t h e  American Insti tute of Mining, Metallurgical 

and Petroleum Engineers. 

5. That  th is  repor t  ent i t led  "Assessment Report  in t h e  Karen Mineral 

Claim, Mount Begbie Area,  Revelstoke Mining Division" is a summary 

of work performed on t h e  subject claim during 1983. 

6. That  t o  t h e  bect of my knowledge t h e  aquisition of t h e  d a t a  and 

expenditure claimed f o r  t h e  performance of work as presented in 

t h e  S ta tements  of Exploration and Development dated November 

14, 1983 is correct .  

7. That I have a financial  interest  in t h e  property described. 



APPENDIX 1 

SPECIFICATIONS AND OPERATING MANUAL 

FOR McPHAR TV-1A RADIATION SPECTROMETER 



MODEL TV-1A 

SPECTROMETER 
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Model ' I V - l r l  is a t1lrr.c threshold spectrometer. Measurements are 

t ~ ' ~ s c , d  on t1ie spectral characteristics or energy levels of gamma radiation 

from radioactive elements. Selection of the operating threshold is made by 

means of the thresl~old selector switch. 

The instrument is designed primarily for reconnaissance. The 

s~~lective thresholds however provide the capability to differentiate between 

gamma radiations cmanating from uranium and thorium and to provide quantitative 

information relating to each. 

The meter is calibrated to display zero to 100 counts per minute. A 

four position scale multiplier switch provides four full scale ranges of 100, 

1000, 10,000 and 100,000 counts per minute. A fifth position on this switch is 

employed to test the condition of the batteries. 

The variable time constants are tied in with the threshold selector 

switch. In the wide open (maximum sensitivity) operation, a fast or slow time 

constant may be selc ted. In the upper thresholds (lower net count), the long 

time constant only is in effect. 

The detecting element is a 1.5 by 1.5 inch sodium iodide crystal 

coupled to a photomultiplier tube. These are hermetically sealed, magnstically 

shielded and mountid in tkte forward end of the spectrometer housing. 

A speaker provides a variable pitch output with changing radiation 
I 

levels. A speaker control, mDunted on the top of the instrument, car1 be used t l )  

adjust thc pitch for a n y  given level of radiation. 



SCCI'lON 2 

SI'EC1 FI CtZT IONS 

'I a t  0 .2  ?II:iT. - measures t h e  t o t a l  count a c r o s s  t h e  e n t i r e  
1 

gamma energy spect rum f o r  maximum s e n s i t i v i t y .  

T2 a t  1 . 6  Mev. -. measures c h a r a c t e r i s t i c  uranium and thor ium 

r a d i a t i o n s .  

T a t  2 . 5  Mev. - measures d i a g n o s t i c  thorium r a d i a t i o n s  o n l y .  
3 

2 - 2  PEASUREXENT RANGES 

Ran se Full S c a l e  
Switch P o s i t i o n  Counts 

2 - 3  TIME CONSTANTS 

TI F  ( F a s t )  - 1  second 

T1 S (Slow) - 10  seconds 

T - 10 seconds  
2 

T3 
- 1 0  seconds  

SPEAKER 
t 

A s p e a k e r  i s  mounted i n  a  top  compartment of  t h e  i n s t r u m e n t .  The 

v a r i a b l e  p i t c h  o u t p u t  of t h e  speaker  i s  governed by t h e  i n t e n s i t y  

of  r a d i a t i o n  and can a l s o  be a d j u s t e d  by a speaker p i t c h  c o n t r o l .  



2 - 5  BATTERY SUPPLY 

The i n s t r u m e n t  o p e r a t e s  from two "c" s i z e  f l a s h l i g h t  type  c e l l s ,  

l o c a t e d  i n  t h e  hand le .  Ordinary z i n c  carbon c e l l s  may be used.  

From t h e  s t a n d p o i n t  of longer  l i f e  and low t e m p e r a t u r e  o p e r a t i o n ,  

t h e  a l k a l i n e  t y p e  should  be employed wherever a v a i l a b l e .  

Botll t h e  h igh  and low v o l t a g e s ,  genera ted  i n t e r n a l l y  t o  o p e r a t e  t h e  

i n s t r u m e n t ,  a r e  r e g u l a t e d  t o  a  h i g h  degree  o f  s t a b i l i t y .  The b a t t -  

e r i e s  can be a l lowed  t o  drop t o  one h a l f  of t h e i r  i n i t i a l  v o l t a g e  

w i t h o u t  any e f f e c t  on t h e  o p e r a t i o n  of t h e  i n s t r u m e n t .  

2 - 6  SENSITIVITY 

The i n s t r u m e n t ,  on t h r e s h o l d  2 ,  r e g i s t e r s  approximate ly  50 c o u n t s  

p e r  minu te  on an i n - s i t u  measurement, (2Tgeomet ry )  o v e r  homogeneous 

m a t e r i a l  c o n t a i n i n g  5  p a r t s  p e r  m i l l i o n  uranium o r  thor ium.  

2 - 7  TEMPERATURE RANGE 

The i n s t r u m e n t  h a s  been des igned t o  o p e r a t e  o v e r  t h e  t empera tu re  

range  o f  -35 t o  +55 degrees  c e n t i g r a d e .  Low t e m p e r a t u r e s  r e q u i r e  t h e  

u s e  o f  a l k a l i n e  t y p e  b a t t e r i e s .  

2 - 8  DETECTOR CRYSTAL 

The sodium i o d i d e  c r y s t a l  is  1 .5  i n c h  i n  d iamete r  and 1.5 i n c h e s  t h i c k .  

The c r y s t a l  i s  coupled t o  t h e  p h o t o m u l t i p l i e r  i n  a permanent h e r m e t i c a l l y  

s e a l e d  hous ing .  

2 - 9  WEIGHT 

The t o t a l  wieght  o f  t h e  ins t rument  i s  3 pounds. ( 1 . 4  ~ g )  



2 - 10 DIMENSIONS 
b 

The l e n g t h  i n c l u d i n g  rubber  end guards  i s  13 inches .  ( 3 3  cm) 

The maxirrium h e i g h t  i s  8 incites.  (20 cm) 

I - L 11 ACCESSORIES 

The s p e c t r o m e t e r  i s  s u p p l i e d  w i t h  a  l e a t h e r  b e l t  h o l s t e r ,  a  thor ium 

c a l i b r a t i n g  s o u r c e ,  s p a r e  b a t t e r i e s  and an i n s t r u c t i o n  manual.  

SECTION 3 

GENERAL DESCRIPTION A?!D APPLICATIONS 

The gamma r a y  d e t e c t i n g  p r i n c i p l e  l i e s  i n  t h e  sodium i o d i d e  c r y s t a l .  

Gamma r a y s  e n t e r i n g  t h e  c r y s t a l ,  i n t e r a c t  w i t h  t h e  c r y s t a l  atoms, r e s u l t i n g  i n  

f r e e  e l e c t r o n s  and i g h t  emiss ion .  The o p t i c a l l y  coupled p h o t o m u l t i p l i e r  con- 

v e r t s  t h e  l i g h t  e m i s s i o n  t o  e l e c t r i c a l  p u l s e s .  The magnitudes of  t h e  e l e c t r i c a l  

p u l s e s  b e a r  a  r e l a t i o n s h i p  t o  t h e  energy l e v e l s  of  t h e  i n t e r c e p t e d  gamma r a y s .  

Var ious  r a d i o a c t i v e  e lements  have c h a r a c t e r i s t i c  gamma energy spec-  

t rums.  The n a t u r e  o f  t h e  spect rum f o r  a  g iven  element can be used t o  advantage 

i n  i d e n t i f y i n g  i t  i n  t h e  p resence  of o t h e r  r a d i o a c t i v e  e lements .  F i g u r e  1 

shows s p e c t r a l  c u r v e s  f o r  t h e  t h r e e  main e lements  of i n t e r e s t  i n  r a d i o a c t i v e  

s u r v e y s ;  p o t a s s i u m ,  uranium and thorium. 

Thorium e m i t s  gamma r a y s  w i t h  energy l e v e l s  exceeding 2.5 Mev. The 

h i g h e s t  ene rgy  r a d i a t i o n  from potass ium i s  about 1.6 Mev. The t h r e e  v e r t i c a l  

l i n e s  marked T T2 and T  show t h e  l o c a t i o n  of  t h e  t h r e s h o l d  s e t t i n g s  of  t h e  
1 ' 3 

TV-1A s p e c t r o m e t e r  a f t e r  t h e  ins t rument  h a s  been c a l i b r a t e d .  Threshold  T j  a t  
I 

2.5 Mev. a l l o w s  o n l y  t h o s e  e l e c t r i c a l  p u l s e s  t o  be r e g i s t e r e d  whose ampl i tudes  

cor respond  t o  gamma r a y s  w i t h  energy l e v e l s  above 2.5 Mev. T s i m i l a r l y  r e -  2  

sponds  t o  gamma energy  l e v e l s  above 1.6 Mev. When both  thorium and uranium a r e  





p r e s e n t  d u r i n g  a  measurement, then t h e  r e a d i n g  a t  T2 c o n t a i n s  coun t s  r e s u l t i n g  

from bo th  d u r i n g  a  measurement,  then t h e  r e a d i n g  a t  T2 c o n t a i n s  c o u n t s  r e s u l t i n g  

from b o t h  e l e m e n t s  whereas T c o n t a i n s  coun t s  from thorium on ly .  
3 

I t  i s  p o s s i b l e  t h e n ,  t o  s u b t r a c t  t h e  count due t o  thor ium i n  t h e  
2 

r e a d i n g ,  l e a v i n g  t h e  count from uranium on ly .  The count r e p r e s e n t i n g  thor ium 

i n  t h e  T  r e a d i n g  i s  a f i x e d  m u l t i p l e  of t h e  T  r e a d i n g .  I n  t h e  TV-1A spec-  2 3 

t r o m e t e r ,  t h i s  m u l t i p l e  i s  3.5. That  i s ,  t h e  count i n  T  due t o  uranium i s  2 

T2-3.5 T A thor ium c a l i b r a t i n g  source  and c a l i b r a t i o n  p rocedure ,  p rov ided  
3 ' 

w i t h  t h e  i n s t r u m e n t ,  e n s u r e s  t h a t  t h i s  i s  always t h e  c a s e .  

Once t h e  coun t  i n  T  has  been r e s o l v e d  i n t o  n e t  count f o r  uranium, 2 

i t  i s  p o s s i b l e  t o  a r r i v e  a t  a  q u a n t i t a t i v e  e s t i m a t e  of t h e  m a t e r i a l  g r a d e .  T h i s  

r e q u i r e s  r e f e r e n c e  t o  c e r t a i n  c o n d i t i o n s  d e s c r i b e d  n  s e c t i o n  6-3. 

SECTTON 4 

OPERATING INSTRUCTIONS 

4-1 INSPECTION 

A f t e r  t h e  i n s t r u m e n t  i s  unpacked, i t  shou ld  be c a r e f u l l y  i n s p e c t e d  

f o r  p o s s i b l e  damage r e c e i v e d  dur ing  t r a n s i t .  I f  any s h i p p i n g  damage 

i s  d e t e c t e d ,  immediately f i l e  a c la im f o r  damage i n  shipment w i t h  t h e  

c a r r i e r .  

CQSTROLS AXD THEIR FUNCTION 

There  a r e  s i x  c o n t r o l s  on t h e  ins t rument .  T h e i r  f u n c t i o n s  a r e  I 

d e s c r i b e d  below. 



'eel 4 - 3  OFF-ON SWITCH 

T h i s  i s  a  s l i d e  s w i t c h  l o c a t e d  under t h e  f r o n t  b a r r e l .  T h e  i n s t r u m e n t  

i s  permanent ly  t u r n e d  on w h i l e  t h i s  swi tch  i s  i n  t h e  on p o s i t i o n .  

4-4 TRIGGER SWITCH 

T h i s  i s  a s p r i n g  r e t u r n  on-off swi tch .  P u l l i n g  t h e  t r i g g e r  w i l l  t u r n  

t h e  i n s t r u m e n t  on.  The ins t rument  t u r n s  o f f  when t h e  s w i t c h  i s  re- 

l e a s e d .  

Note:  The t r i g g e r  swi tch  w i l l  ove r - r ide  t h e  off-on s l i d e  s w i t c h  when 

t h e  s l i d e  s w i t c h  i s  i n  t h e  o f f  p o s i t i o n .  The purpose of t h e  t r i g g e r  i s  

t o  a c t  a s  a  b a t t e r y  s a v e r  when t h e  ins t rument  i s  used i n t e r m i t t e n t l y .  

The s l i d e  s w i t c h  can be l e f t  i n  t h e  OFF p o s i t i o n .  

4- 5 METER SCALE SWITCH 

T h i s  i s  a  f i v e  p o s i t i o n  swi tch .  Four p o s i t i o n s  a r e  used t o  change t h e  

m e t e r  s c a l e  and t h e  f i f t h  i s  used t o  check t h e  b a t t e r y  supp ly .  

4-6 THRESHOLD SWITCH 

T h i s  i s  a f o u r  p o s i t i o n  swi tch .  The f i r s t  two p o s i t i o n s  a r e  used t o  

s e l e c t  e i t h e r  t h e  f a s t  o r  slow t ime c o n s t a n t  t o  be  employed w i t h  

t h r e s h o l d  TI .  The remaining two p o s i t i o n s  s e l e c t  t h r e s h o l d s  T2 and 

T  t o  which t h e  s low time c o n s t a n t ,  o n l y ,  i s  a p p l i e d .  
3 

4- 7 SPEAKER CONTROL 

T h i s  i s  a  p o t e n t i o m e t e r  c o n t r o l  l o c a t e d  a t  t h e  top  of t h e  i n s t r u m e n t .  

' o t a t i o n  of t h i s  c o n t r o l  performs t h e  f u n c t i o n  of s e t t i n g  t h e  so'und 

p i t c h  f o r  any g iven  r a d i a t i o n  l e v e l .  The s e t t i n g  of t h e  c o n t r o l  i s  a t  

t h e  o p e r a t o r ' s  o p t i o n  and can be s e t  t o  g i v e  z e r o  o u t p u t  o r  a  p i t c h e d  



t o n e  o u t p u t  a t  background l e v e l s .  A f t e r  a  s e t t i n g  i s  s e l e c t e d ,  

changes i n  r e p e t i t i o n  r a t e  o r  frequency w i l l  i n d i c a t e  a  change i n  

background l e v e l .  

4-8 C h L l  BKATlOS CONTROL 

T h i s  c o n t r o l  i s  concealed under t h e  l e f t  hand v i n y l  covered p a n e l .  

To expose t h e  c o n t r o l ,  l a y  t h e  ins t rument  f l a t  w i t h  t h e  hand le  toward 

t h e  o p e r a t o r  and t h e  meter t o  t h e  r i g h t .  Remove f o u r  panel  r e t a i n i n g  

screws and n o t e  t h a t  t h e r e  a r e  two s h o r t  screws and two l o n g  screws.  

The l o n g  sc rews  f i t  t h e  top  and bottom h o l e s .  L i f t  t h e  p a n e l  c l e a r .  

T h i s  exposes  t h e  c a l i b r a t i o n  c o n t r o l  which i s  a  s m a l l  10 r e v o l u t i o n  

t r i m p o t .  A s m a l l  screw d r i v e r  is provided w i t h  t h e  i n s t r u m e n t  t o  f i t  

t h e  ad jus tment  screw on t h e  po ten t iomete r  . 

4-9 CALIBRATION PROCEDURE 

1.  S e t  t h e  s p e c t r o m e t e r  on a  f l a t  s u r f a c e  w i t h  t h e  c a l i b r a t i o n  c o n t r o l  

f a c i n g  up and t h e  meter i n  an e a s i l y  read  p o s i t i o n .  

2 .  Turn t h e  i n s t r u m e n t  ON w i t h  t h e  s l i d e  swi tch .  

3 .  S e t  t h e  s c a l e  s w i t c h  on t h e  X 100 p o s i t i o n .  

4 .  S e t  t h e  t h r e s h o l d  swi tch  on T 2'  

5. Rest  t h e  thor ium source  on t h e  b a r r e l  of spec t romete r  and move i t  

forward o r  hackwart  u q t i l  t h e  meter r e a d s  90 d i v i s i o n s .  T h i s  i s  9000 

c o u n t s  p e r  minute  and w e l l  above t h e  i n f l u e n c e  of any background. 

6.  Switch t h e  t h r e s h o l d  swi tch t o  T and read  t h e  meter .  I t  shou ld  read  3 

25 d i v i s i o n s  t o  have t h e  necessary  r a t i o  of T2 = 3.5 - 
3 



7. I f  t h e  mete r  does  not  i n d i c a t e  25 d i v i s i o n s  then a d j u s t  t h e  c a l i b r a t i o n  

u n t i l  a  r e a d i n g  of 25 i s  ob ta ined .  

8. Return t h e  t h r e s h o l d  swi tch  t o  T3  and n o t e  t h a t  t h e  T  r e a d i c g  w i l l  - 2 

have changed.  S h i f t  t h e  thorium source  t o  a g a i n  o b t a i n  a  r e a d i n g  o f  

90 and a g a i n  recheck T 
3 ' 

9. T h i s  i s  a  back and f o r t h  adjustment procedure  w i t h  t h e  o b j e c t  o f  ob- 

t a i n i n g  a  r a t i o  o f 3 . 5  f o r  T  /T The numbers of 25 and 90 a r e  o n i y  
2  3' 

used f o r  convenience .  Any s e t  of f i g u r e s  may be used.  

10. When a  r a t i o  of  T = 3 . 5  i s  a r r i v e d  a t ,  t h e  ins t rument  i s  c a l i b r a t e d .  
2  - 

T3 

A f i r s t  tiiie c a l i b r a t i o n  may appear  l eng thy  and awkward, however, f u t u r e  

c a l i b r a t i o n s  w i l l  be cons ide rab ly  speeded up i f  t h e  f o l l o w i n g  i s  obse rved .  

Immediate ly  f o l l o w i n g  a  c a l i b r a t i o n  p rocedure ,  p l a c e  t h e  thor ium s o u r c e ,  

w i t h  t h e  s m d l  d i a m e t e r  s i d e ,  up a g a i n s t  t h e  end of  t h e  s p e c t r o m e t e r .  

Take a  r e a d i n g  on T  Record t h i s  r e a d i n g  and r e f e r  t o  i t  i n  f u t u r e  3 ' 

c a l i b r a t i o n  checks .  I f  t h e  f u t u r e  r e a d i n g s  a r e  h i g h  o r  low t h e n  c a l i -  

b r a t i o n  w i l l  be  e f f e c t e d  by a d j u s t i n g  t h e  c a l i b r a t i o n  c o n t r o l  t o  o b t a i n  

t h e  same r e a d i n g  aga in .  

SECTION 5  

BATTERY TEST 
AND REPLACEMENT 

T o . t e s t  t h e  c o n d i t i o n  of t h e  b a t t e r i e s ,  s e t  t h e  mete r  s c a l e  s w i t c h  t o  

I 
t h e  b a t t e r y  t e s t  p o s i t i o n .  P u l l  t h e  t r i g g e r  s w i t c h  and read t h e  meter .  

F r e s h  b a t t e r i e s  w i l l  r ead  a t  o r  n e a r  f u l l  s c a l e .  When t h e  mete r  read-  

i n g  d r o p s  below t h e  r e d  l i n e ,  r e p l a c e  t h e  b a t t e r i e s .  



An a d d i t i o n a l  f e a t u r e  has  been i n c o r p o r a t e d  i n t o  t h e  s p e a k e r  d r i v e  

sys tem such a s  t o  g i v e  an  a u d i b l e  warning t h a t  t h e  b a t t e r i e s  a r e  approach ing  

t h e  end of t h e i r  u s e f u l  l i f e .  The a u d i b l e  warning i s  i n  t h e  form of an  

i n t e r r u p t e d  t o n e .  When t h i s  warning tone o c c u r s ,  i t  does n o t  i m p a i r  t h e  oper-  

a t i o n  of t h e  i n s t r u m e n t .  

A l k a l i n e  b a t t e r i e s  have a tendency t o  r e c o v e r  a f t e r  a  r e s t  p e r i o d  and 

a d d i t i o n a l  usage may be  o b t a i n e d  i f  they  a r e  n o t  d i s c a r d e d .  

To r e p l a c e  t h e  b a t t e r i e s ,  t u r n  t h e  knob a t  t h e  bottom of t h e  hand le  i n  

a c o u n t e r c l o c k w i s e  d i r e c t i o n  u n t i l  i t  comes o f f .  The b a t t e r i e s  a r e  now f r e e  t o  

d rop  o u t .  l n s e r t  new b a t t e r i e s ,  p o s i t i v e  end f i r s t ,  and r e p l a c e  t h e  b a t t e r y  cap.  

When t h e  s p e c t r o m e t e r  i s  t o  l a y  i d l e  f o r  a  long  t ime ,  remove t h e  

b a t t e r i e s  t o  avo id  c o r r o s i o n  problems which might r e s u l t  from b a t t e r y  l e a k a g e .  

SECTION 6 

DETERMINATION FOR 
URANIUM, THORIUM 

EXPLANATION OF T I ,  T2 AVD T3 READINGS 

F o l l c v i n g  a  c a l i b r a t i o n  procedure ,  t h e  t h r e e  t h r e s h o l d s  a r e  e s t a b l i s h e d  

on t h e  g a m a  energy  spectrum, i n  t h e  p o s i t i o n s  shown i n  F i g u r e  1. 

T  i s  s e t  a t  2 .5  Mev. and from t h e  curves  of t h e  t h r e e  e l e m e n t s  d i s -  
3 

p l a y e d ,  i t  i s  n o t e d  t h a t  on ly  thorium c o n t a i n s  g a m a  r a d i a t i o n  w i t h  

energy  l e v e l s  above 2.5 Mev. The use  of T  then  forms t h e  b a s i s  of a 3 

d i a g n o s t i c  t e s t  f o r  thorium. The number of c o u n t s ,  measured under  con- 

t r o l l e d  c o n d i t i o n s ,  can a l s o  form t h e  b a s i s  of a  q u a n t i t a t i v e  e y a l u a t i o n  

f o r  thor ium.  

T i s  a t  1 . 6  Mev. and from t h e  curves ,  i t  i s  a p p a r e n t  t h a t  t h i s  t h r e s h o l d  2 

p r o v i d e s  a  d i a g n o s t i c  test f o r  t h e  p resence  of bo th  uranium and thorium. 



T2 i s  a t  1.6 Mev. and from t h e  c u r v e s ,  i t  i s  a p p a r e n t  t h a t  t h i s  

t h r e s h o l d  p r o v i d e s  a  d i a g n o s t i c  t e s t  f o r  t h e  p r e s e n c e  of b o t h  

uranium and thor ium.  The number of coun t s  due t o  uranium i n  a  

sample c o n t a i n i n g  both  i s  r e a d i l y  e s t a b l i s h e d  by s u b t r a c t i n g  3.5 

t i m e s  t h e  T c o u n t s .  The d i f f e r e n c e  r e p r e s e n t s  t h e  c o u n t s  r e l a t i n g  
3 

t o  uranium. The s u b t r a c t i o n  of 3.5 t imes  t h e  T3 count i s  v a l i d  s i n c e  

t h i s  i s  t h e  b a s i s  of t h e  c a l i b r a t i o n  procedure  w i t h  t h e  thorium s o u r c e .  

The count  remaining a f t e r  t h e  s u b t r a c t i o n  can f u r t h e r  be r e l a t e d  t o  

t h e  q u a n t i t y  of uranium ( i n  e q u i l i b r i u m )  t h a t  is  p r e s e n t .  

T  i s  a t  0.2 Mev. and measurements w i t h  t h i s  t h r e s h o l d  w i l l  i n c l u d e  1 

gamma c o u n t s  from a l l  t h r e e  e lements  of potass ium,  uranium and thoriurn. 

T h i s  i s  t h e  most  s e n s i t i v e  t h r e s h o l d  p o s i t i o n  s i n c e  i t  i n c l u d e s  p r a c -  

t i c a l l y  t h e  e n t i r e  energy spectrum. I t  i s  common t h e r e f o r e  t o  employ 

t h r e s h o l d  one f o r  g e n e r a l  r econna i s sance .  

6-2 BACKGROUND MEASUREMENTS 

So f a r ,  t h e  i n f l u e n c e  of n a t u r a l  background r a d i a t i o n  h a s  n o t  been 

i n t r o d u c e d .  I t  i s  recognized however, t h a t  measurements on any sample 

m a t e r i a l  i n c l u d e  count  c o n t r i b u t i o n s  from background r a d i a t i o n .  When 

t h e  count  y i e l d  from a  sample o r  i n - s i t u  measurement i s  low, i t  i s  

n e c e s s a r y  t o  s u b t r a c t  t h e  background count p r i o r  t o  any a t t empt  a t  

q u a l i t a t i v e  o r  q u a n t i t a t i v e  e v a l u a t i o n .  

For  s u r v e y  work, t h e  background count  on a l l  t h r e s h o l d s  shou ld  be r e -  

corded a t  an  a r e a  away from any known source  o f  r a d i o a c t i v i t y .  For 

sample work, t h e  background shou ld  be t aken  a t  t h e  l o c a t i o n  of  t h e  

measurement s i t e  but w i t h  r a d i o a c t i v e  samples removed t o  such a 

d i s t a n c e  t h a t  random p o s i t i o n  changes b f  t h e  samples do n o t  i n f l u e n c e  



t h e  g e n e r a l  background l e v e l .  I n  a l l  c a s e s ,  no r a d i o a c t i v e  a r t i c l e s ,  

p e r s o n a l  o r  o t h e r w i s e ,  shou ld  be i n  t h e  v i c i n i t y  of t h e  i n s t r u m e n t .  

Background count  l e v e l s  a r e  g e n e r a l l y  low and d i f f i c u l t  t o  e s t a b l i s h  

t o  any h i g h  degree  o f  accuracy ,  p a r t i c u l a r l y  i n  t h e  upper t h r e s h o l d  

s e t t i n g s .  E x t r a  c a r e  should  be taken t o  measure t h e  background. 

F o r t u n a t e l y  t h e  background does no t  havs  t o  be measured f r e q u e n t l y  s o  

a  l o n g e r  t ime  can be  t aken  t o  a r r i v e  a t  a  more a c c u r a t e  measurement. 

The background i s  recorded and s u b t r a c t e d  from f u t u r e  r e a d i n g s .  The 

background shou ld  be rechecked from t ime t o  t ime b u t  t h e  f requency of 

r e c h e c k i n g  depends on t h e  n a t u r e  of t h e  work. 

6- 3  ISOLATING UW.NILJM 

From a  sample o r  o u t c r o p  c o n t a i n i n g  bo th  uranium and thor ium,  t h e  n e t  

count  due t o  uranium i s  o b t a i n e d  a s  f o l l o w s .  

1. Measured background coun t s  a t  T - 
3 - ' 3 ~  

and background coun t s  a t  T - 2 - ' 2 ~  

2 .  Measured c o u n t s  on sample a t  T 3  = C3 

and c o u n t s  on sample a t  T 2  = C2 

3. Counts a t  T due t o  thorium = - 
3 '3 - ' 3 ~  - ' 3 ~ h  

Counts a t  T due t o  thorium and uranium = C -C - 2 2 2B - ' 2 ( ~  + Th) 

4 .  Counts a t  T due t o  uranium on ly  2  

CZU = Net c o u n t s  p e r  minute  i n  t h r e s h o l d  2 due t o  uranium 

I 
a f t e r  t h e  s u b t r a c t i o n  of a l l  background and thor ium 

coun t s .  C Z U  can then  be a p p l i e d  toward a  q u a n t i t a t i v e  

e s t i m a t e  of  g rade  a s  p e r  S e c t i o n  6-4. 



C 
3Th 

= Net coun t s  p e r  minute i n  t h r e s h o l d  3 due t o  thor ium 

a f t e r  t h e  s u b t r a c t i o n  of  t h e  background c o u n t s .  

QUAVTITATIVE EVALUATION 

The r e l a t i o n s h i p  between t h e  coun t s  pe r  minute  o b t a i n e d  from r a d i o -  

a c t i v e  m a t e r i a l  and t h e  assay g rade  of t h e  m a t e r i a l  i s  s u b j e c t  t o  

many v a r i a b l e s .  

Among t h e s e  a r e ;  geometry of t h e  m a t e r i a l ,  d i s t r i b u t i o n  of t h e  r a d i o -  

a c t i v e  e l e m e n t s  i n  t h e  m a t e r i a l ,  volume, d e n s i t y ,  d i s t a n c e  of  r r o b e  

t o  s o u r c e ,  background changes,  and e q u i l i b r i u m  s t a t e .  The most depend- 

a b l e  method of  q u a n t i t a t i v e  e v a l u a t i o n  i n c l u d e s  t h e  c o n t r o l  of  a s  

many of t h e  v a r i a b l e s  a s  p o s s i b l e  by e s t a b l i s h i n g  f i x e d  p rocedures .  

The measurements on t e s t  samples a r e  then  r e l a t e d  t o  a c c u r a t e l y  assayed  

samples  of p r e f e r a b l y  t h e  same o r  n e a r  t h e  same grade as t h e  g r a d e  of  

t h e  test samples .  I n - s i t u  measurements a r e  more d i f f i c u l t  t o  r e l a t e  

because  of  l a c k  o f  c o n t r o l  on t h e  source .  However, s e v e r a l  c o n s i d e r a t i o n s  

can be  a p p l i e d  t o  minimize t h e  v a r i a b l e s .  

To enhance t h e  u s e f u l n e s s  of t h e  ins t rument  on i n i t i a l  a p p l i c a t i o n s ,  an  

approx imate  r e l a t i o n s h i p  between counts  p e r  minute and g rade  i s  

t a b u l a t e d  below. The o p e r a t o r  i s  cau t ioned  t o  u s e  t h e s e  a s  approx imat ions  

o n l y  u n t i l  v e r i f i c a t i o n  w i t h  assayed samples can be  o b t a i n e d .  Assumption 

i s  made t h a t  t h e  uranium i s  i n  e q u i l i b r i u m .  

TEST CONDITIONS 

5 l b .  Sample: The diameter  of t h e  c o n t a i n e r  c o n t a i n i n g  5 l b s .  of  

; crushed m a t e r i a l  was 4-112 inches .  

The probe was brought i n t o  c o n t a c t  w i t h  m a t e r i a l  

through t h e  t o p  of the  c o n t a i n e r .  



I n - S i t u  The r e a d i n g s  shown i n  t h e  i n - s i t u  column were 

e x t r a p o l a t e d  from t h e  approximate emper ica l  

r e l a t i o n s h i p  between hand samples and t h e  same 

m a t e r i a l  of homogeneous c o n s i s t e n c y  i n - s i t u ,  a s  

fo l lows  : 

5 l b .  Sample 2 t f ~ e o m e t r ~  4 n ~ e o m e t  ry 
(probe  i n  c o n t a c t  (probe i n  c o n t a c t  (p robe  r e c e s s e d  i n  
w i t h  sample * w i t h  f l a t  ou tc rop  ground s o  c r y s t a l  i s  
m a t e r i a l  of t h e  same m a t e r i a l )  cons ide red  comple te ly  

covered)  

GMDE LEVELS ( P a r t s  p e r  m i l l i o n )  

Uranium T c.p.m. T c.p.m. 2 Thorium T  c.p.m. T c.p.m. 
2 3 3 

p.p.m. 5 l b .  2 n '  p.p.m. 5 l b .  2 7 7  

sample Geometry sample Geometry 

10 5 5 0 10 - 15 

T2 = n e t  c o u n t s  f o r  uranium = C 2 ~  
( S e c t i o n  6-3) 

T 3  = n e t  c o u n t s  f o r  thorium = 
3 ~ h  

( S e c t i o n  6-3) 



SECTION 7 

INTERNAL INSPECTION 
OF INSTRIMEST 

Where i t  i s  n e c e s s a r y  t o  examine t h e  ins t rument  i n t e r n a l l y  t h e  

f o l l o w i n g  p rocedures  can be  used t o  g e t  a t  any p a r t  of t h e  i n s t r u m e n t .  

The i n s t r u m e n t  i s  l a i d  o u t  i n  t h r e e  s e c t i o n s .  The main s e c t i o n  

i s  c o n t a i n e d  i n  t h e  s q u a r e  tube  and c o n t a i n s  a l l  t h e  components and c i r c u i t s  

i m p o r t a n t  t o  t h e  o p e r a t i o n  of  the  ins t rument .  The speaker  and s p e a k e r  d r i v e  

c i r c u i t s  a r e  housed i n  t h e  t o p  compartment. The b a t t e r i e s  and off -on s w i t c h e s  

a r e  l o c a t e d  i n  t h e  lower  o r  handle  s e c t i o n .  

To remove t h e  main s e c t i o n  l a y  t h e  ins t rument  f l a t  and remove t h e  

p a n e l  c o n c e a l i n g  t h e  c a l i b r a t i o n  c o n t r o l .  Th i s  a l s o  exposes  a  p l u g  th rough  

which t h e  b a t t e r y  .and s p e a k e r  connect ions  a r e  made. C a r e f u l l y  p u l l  o u t  t h e  
\ 

plug .  T h i s  removes a l l  e l e c t r i c a l  c o n t a c t  t o  t h e  i n t e r n a l  c i r c u i t s .  Next 

unscrew f o u r  s t u d s  which a c t  a s  s t o p s  f o r  t h e  t h r e s h o l d  s w i t c h  and t h e  mete r  

s c a l e  s w i t c h .  S l i d e  o f f  t h e  rubber  meter  guard and l i f t  t h e  engraved escu theon  

o r  d i a l  p l a t e .  Remove t h e  rubber  s e a l  by l i f t i n g  i t  o u t  of p o s i t i o n .  Now, by 

g r a s p i n g  t h e  two s w i t c h  s h a f t s  a t  t h e  th readed  a r e a s ,  p u l l  towards t h e  m e t e r  

end.  A l l  t h e  i n t e r n a l  components a r e  mounted on a  t r a y  and t h e  t r a y  w i l l  s l i d e  

comple te ly  o u t  Of t h e  t u b e .  

To i n s p e c t  t h e  t o p  and bottom compartment i t  i s  n e c e s s a r y  t o  remove 

s i x  screws t h a t  a r e  exposed when t h e  v i n y l  pane l  i s  removed. The i n s t r u m e n t  i s  

t h e n  t u r n e d  o v e r  on t h e  o t h e r  s i d e  and s i x  a d d i t i o n a l  screws a r e  removed a f t e r  
I 

l i f t i n g  t h e  v i n y l  p a n e l .  A l l  p a r t s  of t h e  spec t romete r  have now been exposed.  
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A 3-channel instrument for 
reconnaisance use 

Both meter 

Four count 

Trigger on- 

Functional 

Lightweigt 

and audio rea 

scales 

.off switch 

pistol design 

lt 

Model TV-1A i s  a three channel, integral 
type radiation spectrometer. Measure- 
ments are based on the spectral 
characteristics of gamma radiation from 
radioactive elements. Selection of the 

L 
operat~ng threshold is made by means 
of the threshold selector switch. 

The instrument is designed primarily for 
reconnaissance. The total count position 
provides for maximum sensitivity. Addi- 
tional thresholds however, provide the 

capability to differentiate between 
gamma radiations emanating from 
daughter elements of uranium and 
thorium and provide quantitative infor- 
mation relat~ng to each. 

The meter IS calrbrated to display zero 
to 100 counts per minute. A four position 
scale multiplier sw~tch provides four full 
scale ranges of 100, 1,000, 10,000 and 
100.000 counts per mtnute A flfth 
posrt~on on thls sw~tch IS employed to 

test the condrtion of the batteries. 

The vanable time constants are tied in 
with the threshold selector switch. In the 
total count (maximum sensitivity) posi- 
tion, a fast or slow time conslant may be 
selected. In the upper thresholds (lower 
net count), the long time constant only, 
is in effect. 

The detect ing element i s  a 1% by 1'12 inch 
sod~urn iodide crystal coupled to a 
photomu!t~plier tu%e. These are hermet- 



ically sealed, magnetically shielded and output with changing radiation levels A TV-1A spectrometer comes complete ~zfith 
mounted in the forward end of the speaker control, mounted on the top of a leather holster, thorium ca!!brating 
scinti!lome:er housing. the instrument, can be used to adjust the source and a foam fitted a!tache case. 
A speaker provides a variable pitch pitch for any given level of radiation. 

L 
Specifications 
Measurement Ranges: Four switch 
positions provide full scale counts per 
minute of l00,1,000,10,000 and 100,000. 

Time Constant: Threshold TI: 1 and 10 
seconds. Thresholds T2 and TI: 
10 seconds. 

Speaker: Variable pitch output governed 
by rad~ation intensity. 

Temperature Range: -35 degrees to 
$55 degrees C. 

Detector Crystal: Nal (T) 1X" x 1%" 
(43 cu. cm.) and matched photomultiplier 
hermetically sealed. 

Battery Supply: Two "C" size flashlight 
cells located in han: e On-off control 
by elther trigger or sllde switch 

sw' :., ,! I 
, -- 

! - 
I '  ' I '  " > )  , I  -- - 

j , , I  ! , ' W I I i i ' I - .  

Voltage Regulation: Internally generated thorium calibrating source, spare 
high and low voltages are highly regu- batteries, instruct~on ma~ual ,  foam fitted 
lated down to '1'2 inittal battery voltage. attache case. 

Accessories: Leather belt holster, Weight: 3 pounds. 

McPhar Instrument Corporation Sales agents in: 

Head Office: Africa, Asia, Australia, Europe, 
North & South America 

55 Tempo Avenue 
-- Willowdale, Ontario, Canada M2H 2R9 

Tel: (416) 497-1700 Telex: 0623541 Contact McPhar Instrument Corp. head office 
Cable: McPHAR TOR for the agent in your area. 



APPENDIX 2 

SUMMARY OF RADIATION SPECTROMETER READINGS 



November  2, 1983 

Readings  f o r  Background 

Background T1 T2  T 3  C o m m e n t s  

3000 200 6 5  A t  bridge, NW corner  Blanket  C r e e k  (held in holster)  
4500 240 6 0  At  bridge, SE corner  Mulvehill C r e e k  (held in holster)  
6000 400 8 5  At  bridge, SE corner  Mulvehill Creek  (on bedrock ad jacen t )  
4000 200 80  At  bridge, NW corne r  Blanket  C r e e k  (on ground) 

Readings  s t a r t i n g  on in t e r sec t ion  of nor th  c la im line and highway. Readings taken  
a long rock c u t  on  wes t  s ide  of highway at t e n  (10) m e t r e  intervals .  

T1 T2  T 3  ' Readings Nov. 2nd ( in t e rmi t t en t  rain) 

125 
200 
200 

Cu lve r t  
200 
350 
350 High 
200 

Red spray  paint  G29, 28 on rock 
End of road c u t  - exposure  @ 0+73 m 
On rock but  not  idea l  
F Ioa t  
Held t o  ground - 

( thick overburden) 
Cu lve r t  
Three  t i e r  (beds) oucrop 25 m upslope 
s i z e  la rge  1+24 t o  1+30 
Par t ia l ly  moss covered  ou tc rop  

Cu lve r t  
5 m e t r e s  up slope 

(schist)  Mica schist lmilk qtz. inclusions (30%) 

Block on f a c e  5 m e t e r s  up slope 
Black crys ta ls  of tourmal ine  



C o m m e n t s  

Rus ty  zone  5 m e t r e s  up s lope  

Culver t  

- along f r a c t u r e  plane (joint) 
- i n to  bed below plane 

- rusty pa t ch  0.5 m f rom above  

Culver t  4+78 to 4+80 - water fa l l  

5+01 to 5+15 t o o  much w a t e r  runoff 

(very e r r a t i c )  

(say 80) 
End of road c u t  
Bedrock in band of d i tch  
La rge  p iece  f l o a t  (not  moved f a r )  
F l o a t  block in c reek  
Culver t  
Held t o  ground wes t  s ide  of d i t c h  
Held t o  ground wes t  s ide of d i t ch  
Held t o  ground wes t  s ide  of d i t ch  
La rge  f l a t  rock  in d i t ch  1" under w a t e r  
La rge  moss covered  rock 
La rge  moss covered  rock 
Bes t  of ou tc rop  6+45 t o  6+55 
Held t o  ground wes t  s ide  of ponded d i t ch  
6 m west  of d i t ch  in rock ca i rn  of 1916 
survey pin (pipe) 
Culver t  I 

S t a r t  of road c u t  



Comments  

End of road c u t  
Held t o  moss covered ground 

Culvert  
Held t o  mossy rock, possibly f loa t  
10 m up 45O bank 
Down dip of same  bed a s  above 
S ta r t  of road cu t  
Rusty f a c e  5 m up road c u t  f a c e  

3 m upface - 5m from line (west) 
Buff quar tz i te ,  ser ic i t ic  schist,  
lighter color & cleaner than 
rock t o  e i the r  side 

One kilometre 

November 3rd, pouring rain & minor snow 

50 
7 0 
60 (errat ic)  Dark bioti t ic  schist with 
71 (errat ic)  p tygmat ic  quar tz  lensed parallel 

70-95 (errat ic)  bedding 
40-80 (errat ic)  

50 (errat ic)  
120 

Culvert  
50 Well stained rusty 

No outcrop 
25 Well jointed f l a t  rock 

50-90 
165 (approx.) 
40-80 
130 

8 0  (approx.) 
40-70 

95 5 m from line on joint plane 3 m up 



Comments 

50-80 
7 0 Rusty stain 

50-70 
50-80 Moss covered (shallow) 30° bank 
40-75 

50- 100 
130 

95 Displaced block 10 m up bank 
9 0 Moss covered weathered clayey 

50-80 Moss covered weathered clayey 
60-100 
130 Rusty slabbing 
150 5 m up face  
40-70 3 m up f a c e  

9 0 Buff with dark Mn stain 
7 0 
90 (approx.) 

40-85 
6 0 Best of rusty zone 

1 5 + 3 5 t o  15+80 
100 Total count range 4000-8000 

60-100 (erratic)  
130 Local rusty stain 

Repeats  on sampling locations, November 3rd, 1983 

42000 2200 620 Best found in vicinity of sample. Sample 
chips of f loat  taken for  microscope 

51000 2500 800 Best at 4+39 sample @ 4+40 
61000 3300 1100 Best a t  3+30 sample @ 3+32 
65000 3100 950 (Composite) Best at 2+30.5 in yellow-red 
42000 3300 900 (Composite) Stained patches. Sample 2+30 

Creek over outcrop 
70000 3500 1000 Best reading in reddish aleration 

Very localized patchy zones 

McFar ?.!ode1 TV-1A Spectrometer  
Method of Use; See Appendix 1 
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I n t r o d u c t i o n  

E a r l y  i n  A p r i l ,  1978, t h e  author  l o c a t e d  an  o r e s  of  s t r o n g  radio-  
a c t i v i t y  along Highway 110. 23, south  of Hevels toke,  between Jtiulvehill 
Creek and Blanket  Creek. The l h o t t  a r e e  covered an ex tens ion  of about 
t h r e e - q u a r t e r s  of a  mile along the Highway w i t h  maximum counts  per 
minute r e a c h i n g  10-12 t imes bsckground. Examination of l i t h o l o g i e s  
along t h e  road  c u t  r evea led  maximum r a d i o e c t i v i t y  coming from a narrow 
zone o f  h i g h l y  weethered muscovite s c h i s t  which was f lanked by an 
ex tens ive  zone of moderately r a d i o a c t i v e  q u a r t z i t e .  P-s o consequence, 
two two-post C ~ E ~ I T ~ S ,  ARCL Nos. 1 & 2 were s t cked ,  snd samples vrere 
taken  f o r  a s s r y ,  

fin i n t e r e s t  i n  t h i s  proper ty  w s s  assumed by VJollex Exp lo r s t ion  
Ltd., of  Calgary,  who s e n t  prospector  Walter B u l l e r  of Grand Forks, P.C. 
i n t o  t h e  a r e a  t o  c a r r y  out a  program of p r o s p e c t i n g  and sampling i n  
mid-October. b I r .  I3uller ivas hsnpered by bad weather ,  and hence v:ss 
unable t o  s u c c e s s f u l l y  complete t h e  program, 

General DescrFpt i o n  

The c la ims z r e a  i s  loca ted  along Highway No. 23, which runs  along 
t h e  west bank of t h e  Columbia River ,  approximately t h i r t c e n  mi les  
sou th  of Revp,lstol:e, The prospect ive  a r e a  i s  roughly t h r e e - q u e r t e r s  
of a mile  i n  width  from n o r t h e a s t  t o  southwest.  The rock  exposures 
olong t h i s  p o r t i o n  of  Highway No. 23 extend from l l u l v e h i l l  Creek 
t o  Blanket Creek, and the  anomalous r a d i o a c t i v e  occurrences  a r e  loca-  
t e d  about t h r e e - q u a r t e r s  of a mile south  of t h e  Idulvehi l l  Creek br idge.  
This  i s  i n  NTS 8 2 ~ / 1 6 .  

Access t o  t h e  aree i s  by Highway'No. 23, s o u t h  o f  Revelstoke.  No 
secondary rotids could  be loca ted  w i t h i n  t h e  i n t e r e s t  a r e e .  

The a r e a  s l o p e s  moderetely t o  s t e e p l y  up from t h e  Highv~ay t o  Xount 
Begbie, E l e v a t i o n s  range from 1,800tASL along t h e  Highway t o  about 
2,300' A-SL along t h e  southwest boundary of t h e  c la ims,  

ARCL Nos. 1 & 2  were s taked Apr i l  16,  1978 by t h e  author ,  They 
over lap ,  i n  p a r t ,  mine ra l  claim Far  6 (316).  

Geology 

The i n t e r e s t  a r e a  i s  under la in  by a  metemorphosed rock  assemblage 
c o l l e c t i v e l y  known a s  t h e  Itonsshee Group. Age of t h e s e  rocks  i s  un- 
c e r t a i n  w i t h i n  t h e  l i m i t s  of Precambrian t o  Permian, I d e n t i f i e d  l i t h -  
o l o g i e s  inc lude  g n e i s s e s ,  s c h i s t s ,  marble, s l a t e s ,  and p h y l l i t e s ,  i n  
broad expanses,  s n c l o s i n g  metasedimentary zones o f  l imes tones ,  
q u a r t z i t e s  and hornblende gneisses ,  

Along Highway No, 23, roadcut  exposures of q u a r t z i t e  and muscovite 
s c h i s t  were d i scovered  t o  be sources of t h e  d e t e c t e d  r a d i o a c t i v i t y .  
The muscovite s c h i s t  zone, which i s  r e l a t i v e l y  narrow, was found t o  
be t h e  most r a d i o a c t i v e .  

t 
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Field Examination - - April 16, 1978 
t- To define the anostilously high radioactive area, a road traverse 

WRS ma2e by automobile, teking totel count, and urenium-plus-thorium 
readings on a differential gzmma ray spectrometer, All readings were 
tnken along the road, Tine following results were obtained, 

Location Total Count (cpm) Uranium .) Thorium (cpm) 
Going north 
1, Intersection Cranberry 2 50 15 

Creek & Highway Xo. 23 
2. 1.9 mi, north of (1) 210 15 
3, 3.9 mi, north of (1) 240 15 
4, 5.7 mi, north of (1) 240 18 
5. Intersection Mulvehill 280 20 

Creek & Highway No. 23 
Going south from 0.0 miles at the intersection of Mulvehill Cr. & No, 23 
6, 0.45 mi, south 850 50 
7, 0.65 mi, south 6 50 27 
8 ,  0.75 mi, south 1400 55 
9, Q.85 mi. south 70 0 35 
10, "0~95 mi. south 3 50 20 
11, 1.05 mi. south 3 50 1 5  
12j5Q015 mi, south 330 20 
13. 1.25 mi. south 60 0 32 
14, lo35 mi, south 3 70 22 
15. 1,451 mi. south 300 22 
16. 1.55 mi. south 2 50 18 

, (L 
17; 1,65 mi, south 260 17 
18, 1.75 mi. south 2 20 20 
19, 1.85 mi, south 2 40 16 
20, 1,95 m i e  south 240 19 

(intersection El~nket 
Cr, & Highway No. 23) 

z t  Areading taken on tho, outcrop at 0-95 miles south gave 2100 cpm 
on total count, 45 c ~ n  on uranium-plus-thorium, and 20 cpm on thorium, 
The lithology at this location is a micaceous quartzite, quite hard 
and messive, / ; [,I i 
+%:-A reading taken on the outcrop at 1.15 miles south gave greater 
than 10,000 cpm on total count, 2200 cpm on uranium-plus-thorium, 
and 650 cpm on thorium, The lithology at this location is a well- 
ceathered, cru~bly micaceous schist, This zone is 4 '  - 10' wide, 

The off-road area w s s t  of the road was prospected along the claim 
line. No readings significantly higher than those taken on the quartzite 
zone along the Highway were found. 

Field Bxamination - Oct. 7-13, 1978 
1 

Walter Buller, Box 1733, Grand Forks, B,C, was contracted by 
Wollex Exploration L t d ,  to prospect with scintillometer, and sample, 
the claims sree, and sdditionzl sreas to the west, The following 
meterial is quoted directly from Mr, Buller's journal. 

. - 



"Oct. 7/78 
P.rrived i n  Revelstoke from Grand Forks v i a  Highway KO. 97 & #1. 

Out ly ing  motels  f i l l e d  f o r  weekend, s t s y e d  a t  Trsvelodge. Vkather 
sunny u p  t o  Sicemous. S t a r t e d  t o  d r i z z l e  25 m i .  E of t h e r e  t o  Revel- 
s toke .  " 
"Oct. 8 

Dense f o g  and d r i z z l e  i n  A.M., heavy r a i n  i n  P.M. Drove o u t  t o  
l o c a t e  p rospec t  a r e a  SE of lillulvehill Creek, Avg. background of s c i n t .  
i n  t r u c k  from Revelstoke t o  h h l v e h i l l  C r .  50-60 cps,  BG i n c r e a s e s  
t o  120-150 cps a s  soon a s  one c r o s s e s  t h e  br idge  over  M-ulvehill C r .  
and c o n t i n u e s  f o r  a p p r o x i m ~ t e l y  1 mile  SE of  the br idge  where it 
drops  back t o  50-60 cps ,  

"Oct, g 
Heavy r a i n  a l l  dey. TCoved f r o n  Travelodge t o  Lamplighter 14otel. 

D i d n ' t  go o u t  t o  p rospec t  a rea ,  'I 

"Oct, 1 0  
Dense f o g  i n  A.M. Dr izz le  and r a i n  shovrere t h e  r e s t  of the day. 

Took s o i l  sample #1 150 '  SW of roed,  40' above road l e v e l ,  s lope  
40°NE, dep th  lo",  g r a y i s h  g r a v e l  from B zone, 500' SE of br idge,  
S o i l  semple #2 t aken  400'SS of #I, 100'SW of r o a d ,  30' above road 
l e v e l ,  s lope  35'~, depth 12", l i g h t  brown g r a v e l  from B zone. Rock 
sample A t aken  from rock c u t  about 600 f e e t  SE of br idge on t h e  SVJ 
s l d e  of  t h e  road. Outcrop of muscovi te -quar tz i te  gave 300 cps,  
Rock sample B a r e  boulders  of muscovi te -schis t  i n  d i t c h  on both  
s i d e s  of road 100 f e 2 t  SS of A, f a i r l y  r e d d i s h  and appears t o  have 
been b l a s t e d  from t h e  rock cut .  Not found i n ' p l a c e  and may be i n  

- a d i r t  s l i d e  c l o s e  by. Boulders gave 300 cps," 

" ~ c t ,  3.1 
Heavier  r a i n  t h e n  yes terday .  Took s o i l  sample #3 about 1,800 f t ,  

SE of #2, 200 f t .  SVJ of t h e  road and 60 f t ,  above t h e  road l e v e l ,  
S lope  50° NE, depth 10"  i n  B zone, g r e y i s h  g rave l ,  S o i l  sample #4 
about  1,200 f t  SE of #3, 50 f t ,  S W  of  road,  20 f t .  above road l e v e l ,  
orange-brown r u s t y  band i n  roads ide  overburden c u t ,  s lope  2 o 0 ~ ,  
d e p t h  10" i n  B zone, orange-brown limy m a t e r i a l .  Twisted l e f t  l e g  
when s l i d i n g  down h i l l  looking  f o r  ou tc rop  above s o i l  sample #3 
Heavy f o g  down t o  road l e v e l ,  Cal led it a  day," 

" O c t * ~  1 2  
Bes t  day y e t  weatherwise, saw sun f o r  5 minutes around noon. Fog 

300 ft. above road  l e v e l ,  t h e  h i g h e s t  i t ' s  been s i n c e  we f i r s t  came 
h e r e ,  S t i l l  no outcrop  showing on h i l l s i d e ,  except  i n  road c u t s  and 
exposed i n  Mulvehi l l  Creek, Rock samples C and D a re  very much t h e  
same from muscovi te -quar tz i te .  Sample C i s  about  1,800 f t ,  SE from 
sample By from a  roadcu t  on t h e  n o r t h e a s t  s i d e  of t h e  road, near  
v e r t i c a l ,  r u s t y  f r a c t u r e s .  Gave up t o  1,500 cps,  Sample D i s  about 
500 S t .  sou th  of C i n  a rock c u t  on S W  s i d e  of t h e  road wi th  near-  
v e r t i c a l  r u s t y  f r a c t u r e s  wi th  up t o  1,000cps. The unfrac tured  mus- 
c o v i t e  q u a r t z i t e  goes between 300 t o  750 cps ,  Sample E is about 
700 f t ,  SE of D from a road c u t  on t h e  SV? s i d e  of  the road, which 
goes around 350 cps. Sample F i s  400 f t ,  SE of E from another  rock  
c u t  on  t h e  SVJ s i d e  of t h e  road. Both samples E and F a re  from mus- 
c o v i t e - q u a r t z i t e  outcrops ,  R a d i o z c t i v i t y  from a r e a  where F w a s  t aken  
w a s  250 cps and drops o f f  t o  50 - 60 cps t o  t h e  SE, The sh?lJow d i p  
of t h e  s t r a t a  a l s o  seems reve r sed .  P o s s i b l y  a  s y n c l i n a l  a x l s  



"Oct. 13 

f 
Heavy r a i n  aga in ,  Tr i ed  t o  phone Calgary from 8 t o  11 AM, but 

o p e r a t o r  c a n ' t  g e t  through as  l i n e s  down somewhere, No use t r y i n g  
Y*i t o  p r o s p e c t  i n  t h i s  weather,  so  headed beck t o  Grand Forks v ia  Ilwy, 

#23. Got through t o  Calgary by phone from C a s t l e g a r ,  Weather c l ea red  
40-50 mi les  s o u t h  of Revelstoke." 

"I b e l i e v e s  t h e  a r e a  warrants  f u r t h e r  p rospec t ing  i n  more favor-  
s b l e  weather  w i t h  the  a id  of a i r  photos, b e t t e r  f o o t g e a r  t h a n  I had, 
and p o s s i b l y  an auger  f o r  s o i l  sampling, $t 

" Wslter  Bu l l e r "  
Oct, 15,  1978" 

Conclusions and Recommendations 

Two of t h e  r o c k  samples were assayed ( s e e  ~ p p e n d i x ) ,  A sample 
from t h e  h i g h l y  radioactive muscovite s c h i s t  w a s  analyzed f o r  
urenium, thorium and r a r e  e a r t h s ,  whereas R sample from the  moder- 
e t e l y  r a d i o a c t i v e  q u s r t z i t e  w e s  assayed f o r  uranium and thorium only,  
The source  o f  t h e  r a d i o a c t i v i t y  i s  e s s e n t i a l l y  thorium, a s  thorium 
c o n c e n t r a t i o n s  a r e  a t  l e a s t  t e n  t i m e s  t h a t  of uranium. 

The a r e a  t o  t h e  west r e q u i r e s  radiometr ic  prospect ing .  The October 
prcgram was hampered by poor weather, and hence was i n e f f e c t i v e  i n  
e v a l u a t i n g  t h e  of f - road  a reas ,  

Guy Allen,  P,  Eng. 
March 22, 1979 



TO; WOLLM EXP-LOPCI.TI-ON.S..L~.~.,.~A 

819, . 715 -. .5tS? .Avenue .S*W*x-. 

( lgar~, . .Alberta-.-  
~ W N  : . .   en.- ~ i n t  0 tt . .  -. .... - -  ..... 

cc: Ge Allen ................................................................. 

-. 
,-~le No. .... . I5729 . 

. August 28, 1978 

Samples . Chip . -. .- .. 

,;I i r a  fr 
&y" A S S A Y  

Pulps Retained one month 
unless specific arrangements 
made in advance. 

SAMPLE No. 

"Chip Samples" 

19776 

19777 

L 19778 

19779 

19780 

19781 

19782 

19783 
Mount Be b le  

........... J L - d f l - w  ..................... 

Licensed Assayer of British Columbia 

oZ. /TON OZ. /TON Chemical Chemical % % X 
GOLD SILVER PPM U308 % Tho2 Cu Pb Zn 

- e08 - - e05 a04 -05 

Trace l 32 - - 002 .02 .02 

- - 8-9  e008 - - - 
o - 9e4 e005 - - - 
- - 8e2 e007 - - o 

- - 5-7 Trace - - - 
- - 9e1 Trace - - - 

Trace l 32 - - eo1 e04 -01 

19784 dighl/%dioactive muscovite 42.6 .060 - - - 
s c h i s t  

Modc+p&3.,y rad ioac t ive  19785 qua - - 13*6 e035 - - - 

- 

3 w r e b g  QJertifa THAT THE ABOVE RESULTS ARE THOSE - k . . . .  ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES 

L 

Rejects Retained one month. 



APPEIJDIX - Assay Cert-if i c a t  e 

/ * 

............................................ VOLLEY EXPLORATIONS LTD. - -  r0: 

810.; - - - .  7.15.- T..St?Ave?u?.-SW., .-. 

c 3ry) Alberta b, .-. . , .-- ., - - - * .  - - - - - - - - - - - - -  

,if 
A S S A Y  OP 

'e NO. ..... 16334 ..... -. - 

Date ...... .?ccer?pe-r- -159 1978 

.............. Samples ..Chip 

Old F i l e  # 15729 

J 
.-- .-- 

I PPM PPM PPM FPFl PPM PPM PPM ~m Eu Gd 

PPM PPM 
Lu 

Rejects Retained one month. 

Pulps Retained one month ............. / unless specific arrangements _ . . _ . _ _ _ _ _ _ _  _ _  _ _. _ . 
1 made in advance. Licensed Assayer 01 British Columbia 



APPENDIX - 

1, Prospecting Excursion - Vie Buller 
( a )  Wages - 5 days Q $55 per day $275.00 
(b) Xotels $117.60 
(c) Fdools: 2 men @ $10 each per d a y ,  5 days $100.00 
( d )  Express $6. SO 

Sub-Total $499.40 

2. Assays 
(a) R ~ r e  Earths 
(b) Uranium B Thorium 

$200.00 
$56.00 

Total $755 40 

'Guy Allen, P. Eng, 
];arch 22, 1979 





~ E U ~ V G  L ~ s o ~ n ,  r ~ ~ ~ l ~ ~  ~ T D ~  
629 BEAVERDAM RD. N.E. CALGARY. ALTA. T2K 4W2 

810 715 - 5th Avenue S,W --.----- 3 --------.-.-------------.---...-----.----- ?-L -.---------------------- 

-. C$l zi~-yy,--Alb-e-rL-a- - ..------ ----- ---------.. ----.------ ' 

" 

ATTN: Ken L i n t o t t  
Chip . --.---..- SAMPLES 

December 15 1978 DATE - ------ - - - -- -- - - - ---------it - -- ---- - 

Old File # 15729 

1 @ 

@ 

Rare E a r t h  Determination 

- 

200,oo I 

I J F C  I g!ve. ! -- 
@ 

@ 

---..-.-..- 
@ 

@ 
--- P 

. . 

PROJECT 3.$%b TOTALI $ 200.00 I 
_---CIC___ 

TERMS - 30 DAYS 



ALTA. 4W2 

( ... INVOICE 15729  
. . .  

Calel?r~,---!i_lberta -------..-- DATE --------. 9?r~.us t.-.?8JJJJlx.97~ss- 

ATTN: Ken L i n t o t t  
!. 

Chip -.-.....-..--..---.----- SAMPLES 

---- @ 8.00 16.00 

1 Silver Only - 7.00 

77.00 

7 Tho2 Chemical --- --- - 119.00 
/' 

3 Copper @ 4.50 13-50 ------ ~---- 
3 Lead 6-00 

I---^^_ 

18y60 
3 Zinc ---.--- . _ _  -------- . 

@ 6.00 --- 18eOO 
p,?afKC: 3CzL TOTAL1 $ 268.50 

1 

I -------------- .__ ----- -_-._ _ 
BILL 72 

THIS IS YOUR INVOICE 

* 
Two uraniwns and two thoriums t o t a l  $56.00 



CHEMEX 
CALGARY 2021 - 41 A\ 4.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41 596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PROJECT NO. 9348-1-1 186 

- D ,, 

/ -? 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 



APPENDIX 4 

RESULTS OF ANALYSES 



AURUId MINES LTD., To: . . - - . . . ,. . . . . - . . . - - - - - - - -. - - - - - - - - - . - - - - -. - - - . - - - 
910, 640 - 8 t h  Avenue S.W., ------------------------------------.-----.-.-----.- .- 

Calgary ,  A l t a .  T2P 1G7 - - - - - . . - - - - - - . - - - . - - - - - . - - . - - - - .. - . - - - - - - - - - A - . - . . . - - .. - 

.-.-. -..---.-- - - - - -  -. --..-- - 

ATTN: E. Horne 

File No. . 

Date .. 

Samples 

. . .  
\if i f a t  

€$ 
P 

&j A S S A Y  

LORING LABORATORIES LTD. 

r 

SAMPLE No. 

"Chip Samples" 

97568 ( 3 )  

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

December 7 ,  1982 

Rock Chip 

- 
Beta Beta  Gamma Gamma C a l c u l a t e d  

Counts ZU'308 

C 4 @crchl) Qcrtifn THAT THE ABOVE RESULTS ARE THOSE -.. IC 

ASSAYS MADE BY ;dE UPON THE HEREIN DESCRIBED SAMPLES . . . . 



X - ? A Y  A S S A Y  LA&OKA7ORItS L l M I  i t C  

1685  L t S L l t  S l Q t k T t  D O N  M I L L S r  O N T A R I O  Y 3 3  3 4 4  

1 P U L P  P.G. # l o 4 4  P R O J E C T  # 2 * 2 1 1  

D E T ~ C T I L A  L I M I T  
10 . fioc 
i.LO2 
50dOl.l 
5 e C ' C O  
0 .  lt3U 
0.100 
C*303 
00500 
0.50u 
3 r L 1 5 ~  
0.  iou 
0.59t7 



X - R A Y  A S L A Y  L A B C H A T C R I t 5  21-JAN-83 R E P O R T  1 6 5 3 8  Rkt. F I L E  1 2 5 b b - J 2  F 4 u E  1 

TAb'PLk Y P P q  LA PPM C t  P P P ~  kill Q P Y  S M  F P H  tU P P M  ----------------------------------------------------------------------------- 
2 LO 5 5  IIG 6 1 18.0 i .  c 



5 A v ? L k  Tt3 ? P M  C Y  P D e  V t i  PPM L U  PPM U F P M  , q P G "  
----'-'-'-"-""'"'"---'--'"-"""~-""""""""-"'"""""""-""-'-" 



File No. -25-5.9.9 .- .. . 

Date . . Novembe.r.. 25,. 59-8-3.. 

Samples .. Ro.~k . ..- .. .. 

$ 
~f i r a t  P 

be ASSAY Of. 
LORING LABORATORIES LTD. 

Page //2 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

3 RPmbg Cedifa - THAT WE ABOVE RESULTS ARE THOSE 
ASSAYS MADE BY ME UPON THE HEREIN DESCRlBED SAMPLES . . . . 




	11697.pdf
	11697001.tif
	11697002.tif
	11697003.tif
	11697004.tif
	11697006.tif
	11697007.tif
	11697008.tif
	11697009.tif
	11697010.tif
	11697020.tif
	11697021.tif
	11697022.tif
	11697023.tif
	11697024.tif
	11697025.tif
	11697026.tif
	11697027.tif
	11697028.tif
	11697029.tif
	11697030.tif
	11697031.tif
	11697032.tif
	11697033.tif
	11697034.tif
	11697035.tif
	11697036.tif
	11697037.tif
	11697038.tif
	11697039.tif
	11697040.tif
	11697041.tif
	11697042.tif
	11697043.tif
	11697044.tif
	11697045.tif
	11697046.tif
	11697047.tif
	11697048.tif
	11697049.tif
	11697050.tif
	11697051.tif
	11697052.tif
	11697053.tif
	11697054.tif
	11697055.tif
	11697056.tif
	11697057.tif
	11697058.tif
	11697059.tif
	11697060.tif
	11697061.tif
	11697062.tif
	11697063.tif
	11697064.tif
	11697065.tif
	11697066.tif
	11697067.tif
	11697068.tif
	11697069.tif
	11697070.tif
	11697071.tif
	11697072.tif
	11697073.tif
	11697074.tif
	11697075.tif
	11697076.tif
	11697077.tif

	11697801.tif

