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SECTION 1.0 INTRODUCTION 

I n  recent years ,  several propert ies  w i t h  basal-type u r a n i u m  
deposi ts  have been discovered i n  the  Kelowna area.  
i s  found i n  unconsolidated Tert iary f l u v i a l  sediments, many capped by Miocene 
o r  Pliocene plateau basa l t s .  Meta-autunite, i n  f i lms on pebbles and i n  the  
matrix of conglomerates and carbonaceous sediments, i s  found i n  groundwater 

t raps  a t  o r  near an unconformity. Exploration has included the Eocene Kettle 
River and Marron Formations because of s i m i l a r  uranium deposits i n  carbonacec-s 
sediments i n  the Oligocene Gerome Formation i n  the s t a t e  of Washington t o  the 
south. 

The uranium mineral izat ic-  

A f i e l d  invest igat ion for Mountain Minerals Co. L td .  of Active Clai-s 
1 t o  5 and  10 t o  13 along Lambly (Bear) Creek, on Blue Grouse Mountain, and 
near Westbank up t o  30 km o r  so west o f  Kelowna was carr ied out i n  April 1978 
t o  determine whether a deposit  of th i s  type m i g h t  be found i n  the exposed 
Tert iary rocks. From April 1 t o  13, 1978, a four-man party consis t ing of two 
geologists and two a s s i s t a n t s ,  employed by Halferdahl and Associates L t d .  of 
Edmonton, conducted a scint i l lorneter  survey and a geochemical survey o f  s o i l s  
and waters , as we1 1 as some reconnaissance geological mapp ing .  

The sc in t i l lometer  survey covered 30 km of l i n e  on Active 1 t o  5 ,  l:, 
and 13. The geochemical survey, conducted on Active 1 t o  5 ,  10,and 13, inclu:?d 
241 s o i l  samples and 15 water samples which were analyzed f o r  uranium. 
Reconnaissance geological mapping , augmented by study of aer ia l  photographs , V ? S  

done a t  a scale  o f  1 :20 000 on about 1 9  km2 on a1 1 or  parts of Active 1 t o  5 r i d  

10 t o  13. 

The surveys and mapping were done on a g r i d  l a id  o u t  by topofi l  cha'7 
and compass. 
located i n  the same manner. 
photo augmented the geological mapping. 
gathered i n  the f i e l d ,  and on published and unpublished reports.  

Corner and ident i f ica t ion  posts encountered d u r i n g  the survey we-e 
Several t raverses  by chain and compass, and by a'- 

T h i s  repor t  i s  based on information 

HALFERD#.HL & ASSOCIATES LTD. 



SECTION 2.0 

2.1 Conclusions 

CONCLUSIONS A N D  RECOMMENDATIONS 

1. 

2 .  

3. 

4. 

5. 

The property i s  uncla-lain by a r g i l l i t e s ,  s tstones, 
limestones and  volcanic rocks of the Cache Creek Group,  
Nelson intrusive rocks, and  Tertiary volcanic rocks of 
Eocene and Miocene? ages. No sedimentary rocks of Tertiary 
age except t u f f s  were found on the property; such sediments 
could underlie the Miocene? basalts along Lambly Creek and 
i t s  t r i bu ta r i e s .  

In general the younger rocks are  found a t  successively higher 
elevations except the Miocene? volcanic rocks which l i e  along 
the bottom of creek valleys,  and are  mostly covered by 
unconsolidated valley deposits. 

Two major normal f au l t s  have been recognized; others are  
probably present. 

The geochemical soi 1 sampl es ,  analyzed for urani um only , 
showed t h a t  8 of the 12 samples w i t h  uranium concentrations 
more than 0 .4  ppm are a t  or near the lower contact of the 
Eocene Marron Formation, mostly coinciding with a unit  of 
hornblende andesite t u f f .  

Two or three of the geochemical water samples which were 
analyzed fo r  uranium only, are  s l i gh t ly  anomalous. Two 
of these from springs coincided with similarly anomalous 
values obtained previously by a recent federal -provincial 
program. 
a third considered anomal ous in the federal -pravi ncial proqram 
were collected adjacent t o  the valley of Lambly Creek. 
source of t h i s  uranium has not been explained. 
from the hornblende andesite t u f f s ,  or less  l ikely from 
sediments underlying the Miocene? basalts.  

One i s  a t  or near a f a u l t .  These two samples and 

The 
I t  could be 



6 .  The sc in t i l lometer  survey showed t h a t  many of the rock 
types observed had c h a r a c t e r i s t i c  leve ls  of r a d i o a c t i v i t y ,  
w i t h  the higher amounts apparently re la ted  t o  increasing 
amounts of potash feldspar  i n  the more a c i d i c  volcanic rocks. 
No anomalous readings were obtained. 

2 .2  Recommendations 

1 .  Any fu ture  work undertaken, such as more de ta i led  geological 
mapping  and geochemical surveys, should concentrate on the 
u n i t  of hornblende andesi te  t u f f  a t  the base of the Marron 
Formation and along the lower contact of the la rge ly  d r i f t -  
covered Miocene? basa l t s  i n  the valley of Lambly Creek and 
i t s  t r i b u t a r i e s .  
a l s o  of Miocene? age. 

These basal t s  may over1 i e  sedimentary rocks 

2.  Consider dropping units of claims t h a t  a r e  not underlain by 
hornblende andesi te  t u f f  o r  Miocene? basa l t s .  

HALFERDAHL & ASSOCIATES LTO. 



SECTION 3.0 PROPERTY A N D  P R E V I O U S  WORK 

Nine Active mineral claims along Lambly (Bear) Creek, on Blue Grour.5 
Mountain, and near Westbank, i n  the Vernon mining d i s t r i c t ,  comprise the 

property. 

Mineral C1 aim 

Active 1 
Active 2 
Active 3 
Active 4 
Active 5 
Active 10 
Active 11 
Active 1 2  
Active 13 

These claims w 

Number o f  Units 

d r  taked i n  April 1977 

20 
20 
20 
20 
20 

2 
3 

20 

Record Number 

2 92 
293 
2 94 
295 
296 
301 
302 
303 
3 04 

ded on April 29 ,  1977. Th  
recorded holder i s  Mountain Minerals Co. L t d .  o f  Lethbridge, Alberta. The wo-k 

described i n  th is  report  i s  expected t o  f u l f i l l  the assessment work requireme-ts 
f o r  the f i r s t  year ,  so t h a t  on i t s  approval, the expiry da te  f o r  these claims 
will  be April 29,  1979. 

These claims cover ground underlain i n  par t  by Eocene and Miocene 
volcanic rocks which have been the ta rge t  of recent nearby exploration. 
br ief  reconnaissance was c a r r i e d  o u t  a t  the time of s taking.  
was regional ly  mapped by H .  W .  L i t t l e  of the Geological Survey of Canada i n  
1958 and 1959 a t  a s c a l e  o f  four  miles t o  the inch. 
j o i n t  federal-provincial  geochemical reconnaissance program f o r  uranium was 
car r ied  out i n  a large area of southern British Columbia including t h a t  covered 
by the  Active claims. Considerable exploration has been i n  progress i n  the  
Hydraulic Lake area just  e a s t  o f  Kelowna where uranium has been found i n  Tert-3ry 
sediments. 

A 
The claim area 

More recent ly  i n  1976, a 

SECTION 4.0 GEOGRAPHIC SETTING 

The Active claims reported on here a r e  located on the west s i d e  of 
Okanagan Lake near Kelowna, British Columbia. Active 1 ,  2 ,  3 ,  11, 12,  and 13 
a r e  along Lambly (Bear) Creek and Active 4 and 5 on Blue Grouse Mountain e a s t  
of Active 3 and 2 respec t ive ly ,  a l l  between 7 and 32 km northwest of Kelowna. 
Par ts  of a l l  of these claims a r e  accessible by truck along the Crown Ze1lerba:n 

HALFERDAHL & ASSOCIATES LTD. 



haulage road  along Lambly Creek, which leaves the paved road t o  Wilson Landi-1; 
just  n o r t h  of the mouth of Lambly Creek, 1 2  km by road from Kelowna. Severa- 
logging t r a i l s  and a road t o  the te lev is ion  tower on Blue Grouse Mountain a l '  
passable t o  four-wheel-drive vehicles provide access t o  much of the claims. 
Active 10 i s  1 km north of highway 97 on a secondary road, about 10 km 
west of Kelowna. 

by rctid 

The claims l i e  i n  mountainous t e r r a i n  on both s ides .of  Larnbly Creel 

Elevations vary from 365 m (1 200 f e e t )  near Okanagan Lake, t o  1 463 m ( 4 8'1: 
f e e t )  on the southeast  corner of Active 1 .  
with r e l i e f  up  t o  75 rn (250 f e e t ) .  Much of Blue Grouse Mountain, covered by 
the Active 2 ,  3,  4,and 5 claims, has f a i r l y  continuous outcrop, espec ia l ly  
those par t s  underlain by volcanic rocks. The r e s t  i s  mostly scree  and rubblj  
outcrop of the Cache Creek Group. The other  claims have l imited exposures 
because of recessive rock types,  north-facing slopes which a r e  heavily t r e e -  
covered, and a thick mantle of glacial  d r i f t  which covers much of the val ley 
bottom of Lambly Creek. T h i s  d r i f t  forms several d i s t i n c t  t e r r a c e s  on the lover 
par t  of the creek. A t e r r a c e  of sand and gravel covers much of the southern 

Active 10 covers several  rocky hi- 'is 

of a sand-and-gravel 

on south-facing slopes 
work was i n  progress. 

- 5' C ,  w i t h  several  rz-1 
e r  runoff was minimal , 

except i n  small draws near snow l i n e .  
dry. 

Most i n t e r m i t t e n t  streams were already 

par t  of the Active 10 claim and i s  current ly  the s i t e  
operation. 

Snow l i n e  was a t  about 1 200 m (4 000 f e e t )  
and 1 000 m ( 3  300 f e e t )  on north-facing slopes while 
Weather d u r i n g  the fieldwork was generally cloudy, 0' 
and snow showers and one day of steady ra in .  Melt-wa 

SECTION 5.0 GEOLOGY OF THE PROPERTY 

The bedrock underlying the Active 1 - 5 and 10 - 13 claims cons is t s  
o f  volcanic and re la ted  rocks,  g r a n i t i c  rocks, and older  a r g i l l i t e ,  s i l t s t o n e .  
limestone, and volcanic rocks as shown i n  the Table of Formations. The Cache 
Creek Group and Nelson Intrusives  form the bedrock of a pre-Tertiary erosiona- 
surface of considerable re1 i e f  upon which the Ter t ia ry  volcanic rocks were 
deposited. Contemporaneous or postdepositional normal fau l t ing  seems t o  have 

HALFERDAHL & ASSOCIATES LTD. 



€ 
f 

resulted in gentle t i l t i n g  of the Eocene volcanic rocks whereas the Miocene 
basalts are f l a t - ly ing ,  probably with an unconformity between them. 

T A B L E  OF FORMATIONS ON ACTIVE 1 - 5 ,  10 - 13 CLAIMS 

Terti a r v  

Miocene?: vesicular columnar basalt  flows 

Unconformi ty  

Eocene: Marron Formation - porphyritic trachyte and  trachy-andesi t e  
o r  andesite flows; andesite t u f f s ,  l a p i l l i  t u f f s ,  and minor 
agglomerate; syeni t e ,  daci t e ,  and diori  t e  dykes 

Unconformi ty 

Mesozoic 

Cretaceous: Nelson Intrusives-bioti te granite o r  q u a r t z  monzonite, 
a p l i t e  dykes 

Unconformi ty  

Paleozoic 

Permian (and  Carboniferous?) : Cache Creek Group - mainly argi 11 i t e  , 
s i l t s t o n e ,  and tuffaceous s i l t s tone ;  limestone, minor andesite 
or  basa l t ic  andesite flows and tu f fs  

5.1 Cache Creek Group 

Massive black s l a ty  a r g i l l i t e s  and  s i l t s tones  are the most common 
lithology on the property. 
directions,  producing recessive, rubbly outcrops of small rhomb-shaped pieces 
with limonite-coated faces ,  which form most of the ta lus  and parent material c f  

so i l s  on the mountainsides. Weathered boulders commonly exhibit  graded beddirg 
from very f ine  grained sandstone o r  s i l t s tone  t o  a r g i l l i t e  i n  beds 2 t o  5 cm 
thick,  b u t  because of fracturing, bedding i s  rarely observed in place. Small 
veinlets of q u a r t z  or c a l c i t e  are common a s  f racture  f i l l i n g s .  
border o f  Active 2 ,  these s i l ts tones become very f ine grained phyl l i tes ,  reta'qing 
the s t rong  blocky fracture .  

They are invariably well fractured in several 

Near the westErn 

Calcareous green or greenish-grey tuffaceous si1:- 

I 
HALFERDAHL h ASSOCIATES LTD. 



stone showing similar graded bedding in places i s  intercalated with black 
a r g i l l i t e  a n d  s i l t s t o n e ,  especially on the eas t  side of Blue Grouse Mountain 
on Active 5. I n  road  cuts on Bald Range Creek on Active 1 2 ,  and  along the 
paved road t o  Wilson L a n d i n g  interbedded grey t o  white limestone, black or 
dark-grey calcareous a r g i l l i t e  a n d  s i l t s tone ,  and grey quartzi te  i n  beds 2 
t o  15 cm thick were observed. Around the junction of the Bear Creek Road 
with the paved road on Active 5 ,  and under much of the north end of Active 3 
grey-weathering, grey t o  white massive c rys ta l l ine  limestone outcrops in plar5s. 
E q u a n t  ca lc i te  grains a re  u p  t o  2 mm in places, b u t  generally much f i n e r ,  
producing a sugary texture.  

Flows and t u f f s  ranging from basal t ic  andesite t o  andesite or dacits 
are a minor p a r t  of the Cache Creek Group in t h i s  area. 
t he i r  relationships obscure and  the i r  s t a t e  of preservation good, so  tha t  t h E :  

are d i f f i c u l t  t o  distinguish from some of the Tertiary volcanic rocks. 
generally weather black, reddish brown, o r  yellow brown; fresh surfaces are 
greenish black t o  green o r  grey green. The tuffs  are hard  and d i f f i c u l t  t o  
distinguish from flows where contacts are obscured. Phenocrysts of a subhedr-51 
t o  euhedral hornblende, b i o t i t e ,  o r  pyroxene commonly a1 tered t o  ch lor i te  u p  13 

a few millimetres, and small plaaioclase la ths  form 10 t o  30 per cent of thes: 
volcanic rocks. 
f ine grained, with only rare  b io t i te  flecks. 
lavas and a r g i l l i t e  or quartzi te  up t o  2 cm were observed on Blue Grouse Mouniain. 
These may be agglomerate, o r  flow breccias which have incorporated sedimentar: 
rocks. On the Bear Creek Road near i t s  junction with the paved r o a d ,  fine-griined 
biotite-andesite incorporates several xenoliths of purple graded tuff  or 
tuffaceous s i l t s tone  u p  t o  % m long. Nearby i s  a small outcrop of well-bedde:, 
f i s s i l e  water-lain t u f f .  

Outcrops are isolate:, 

They 

The groundmass i s  commonly aphanitic. Some units are  extremkly 
Breccias with angular fragments af 

The contact between rocks of the Cache Creek Group and the overlyin; 
Marron Formation was not d i rec t ly  observed, except near sample point 5 + 2000 + 

200, where i t  i s  faulted.  
on the west side of Blue Grouse Mountain on Active 5 i s  a f a u l t ,  as i s  the 
eastern contact near the Bear Creek Road. 
depositional, b u t  nearly everywhere i t  i s  buried i n  talus a t  o r  near the base 3f 
a c l i f f .  In  the v ic in i ty  of the legal corner p o s t  of Active 2 ,  3, 4 ,  5 ,  the 
Cache Creek i s  apparently d i rec t ly  overlain by crumbly tuff  and  agglomerate 

Study of aerial  photographs indicates t h a t  the coniact 

Elsewhere the contact i s  apparentl; 
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of the Marron Formation. Scveral local fens te rs  appear on t h i s  f l a t  s h e l f ,  
indicating some r e l i e f  on the old depositional surface.  Much of the r e l i e f  
f o r  the contact  on Blue Grouse Mountain i s  ascribable t o  t i l t i n g  and block 

fau l t ing .  
andesi te ,  trachy-andesite,  o r  trachyte flows. Several isolated erosional 
remnants o f  s ing le  porphyri t ic  flows 10 t o  20 m in s i z e ,  were found u p  t o  1 *-- 

from the contact  on the e a s t  s ide of Blue Grouse Mountain, lying d i r e c t l y  or 
Cache Creek s i l t s t o n e s .  A s imilar  remnant was observed on the west s ide  of 
Lambly Creek overlying the intrusive contact between interbedded limestone 5": 

a r g i l l i t e  of the Cache Creek Group, and Nelson b i o t i t e  gran i te .  

Elsewhere the Cache Creek rocks a re  apparently d i r e c t l y  overlain :: 

Several dykes 1 t o  10 m wide were observed t o  cut  only sedimentary 
Fracture s e t s ,  although less  well developed rocks o f  the  Cache Creek Group. 

i n  the dykes, were common t o  bo th  the sedimentary rocks and the dykes. 
dykes consisted of a black porphyrit ic rock with about 30 per cent stubby 
subhedral prisms of fe ldspar  1 t o  3 mm long which appear t o  have been a l t e r e r ,  
probably t o  a l b i t e ,  and about  10 per cent anhedral mafic phenocrysts of s imi- i -  
s i  ze which a re  completely a1 tered t o  bi o t i  t e  and chl ori  t e .  

The 

5.2 Marron Formation 

The Marron Formation outcrops on Blue Grouse Mounta in  and on the h 2 - - s  

of Active 10. I t  i s  represented by two major l i tho logies .  
group i s  r e s i s t a n t ,  commonly cliff-forming, rusty-red,  p i n k ,  orange o r  orangE- 
brown weathering massive porphyrit ic t rachytes ,  trachy-andesites and some 
andesites. 
green t o  brownish-grey crumbly hornblende andesi  t e  tuffs  and minor agglomerark. 
These t u f f s  a re  apparently a t  or near the base of the format ion ,  and grade u;- 
ward in to  more r e s i s t a n t  andesite and trachy-andesite flows o r  indurated tuff:. 

The more abundanr 

A second l e s s  abundant group of l i tho logies  a re  recessive ol ive-  

Active 10 i s  d i r e c t l y  underlain only by the Marron Formation 
represented ch ief ly  by rusty-orange t o  pink-weathering, grey,brown, buff,  anc 
rarely p i n k  f resh ,  massive porphyrit ic trachytes.  
white subhedral rhombs u p  t o  10 mm across,  generally comprising 5 t o  15 per 
cent o f  the rock. Bio t i te  phenocrysts a re  euhedral , bronze-colored hexagonal 
flakes 1 t o  3 mm across,  comprising 1 t o  3 per cent of the rock. Small v e s i c - s ,  
some f i l l e d  with c a l c i t e  o r  zeo l i t e s ,  a re  common. Several small syeni te  dyker. 

Feldspar phenocrysts a r e  

HALFERDAHL h ASSOCIATES LTD. 



comprised mainly of a t i g h t  intergrowth of fe ldspar  l a t h s  1 t o  3 mm long, we-? 

observed a t  the eastern end of the property. 
andesite o r  trachy-andesite flows and t u f f s  were observed along the north 
boundary. 

Some green hornblende-bearing 

Similar massive t rachyte  and trachy-andesite o r  andesi te  flows forn 
the r e s i s t a n t  capping outcrops on several benches of Blue Grouse Mountain. 
Most are  characterized by the  same rhomb-shaped, commonly rounded and broken 
feldspar phenocrysts u p  t o  15 mm across,  although some units contain small 
euhedral l a ths .  Mafic phenocrysts are  generally l e s s  abundant and smaller: 
glassy green pyroxene, black, brown, or bronze-colored b i o t i t e ,  and rounded 
black hornblende prisms, a l l  ra re ly  exceeding 5 mm. Almost a l l  of the grounc- 
mass i s  aphanitic and may be grey white, grey, brownish grey, sandy brown, br:wn, 
grey-green, green, and pink, o r  pinkish grey in color .  
c a l c i t e ,  zeo l i tes  such a s  s t i l b i t e  and heulandite in  c r y s t a l s  u p  t o  1 cm, 
chalcedony, jasper ,  a r e  common with ch lo r i t e  l e s s  so. 
observed i n  a few flows, b u t  some units a re  de f in i t e ly  indurated t u f f s  w i t h  
many c rys t a l s  fragmented, and containing volcanic debris  and chips of jasper .  
Some of these are  s u f f i c i e n t l y  well layered t o  obtain rough bedding measureme-ts. 

Amygdules f i l l e d  witt  

Trachytic texture  was 

The hornblende - andesi te  tufts outcrop ch ief ly  on the south slope5 
of Blue Grouse Mountain. 
sandy rubble on the h i l l s i d e .  
rounded hornblened prisms i n  a green groundmass, many with egg-like amygdules 
4 - 1 cm in s i ze  with rad ia t ing  fibrous or chalky z e o l i t e s ,  which weather out  as 
l i t t l e  ba l l s .  A t  several  places on the te levis ion tower road, these are  well 
bedded and were probably waterworked. 
cobbles of porphyrit ic volcanics included and appeared t o  be a volcanic 
conglomerate. Eastwards across  the h i l l  are  be t t e r  indurated outcrops of t h f  
same rock; there  they become grey green and grey as  they begin t o  have rhomb- 
shaped feldspar phenocrysts and scarce b i o t i t e  f lakes .  
appear t o  grade through these porphyrit ic indurated tuffs o r  flows t o  the 
andesite and trachy-andesite flows already described. 
younger Miocene basa l t s  was observed. 

They are  poorly consolidated, commonly forming a 
They contain a b o u t  30 per cent of 2 t o  3 mm 

One outcrop on t h i s  road had rounded 

The andesi t e  t u f f s  

No contact with the 

Several ou tcrops  of dark-grey, fine-grained d i o r i t e  dykes were foun: 
These ar t  mostly cut t ing the Cache Creek Group,  b u t  very fresh in  appearance. 
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probably feeder dykes t o  the andesi tes  and  t rachy-andesi tes  o f  the Marron 
Formation. 
c l a s e  l a t h s  w i t h  about 5 per cent hornblende phenocrysts a l t e r i n g  t o  b i o t i t e ,  in 
an aphani t ic  grey groundmass cu ts  both Nelson g r a n i t e  and Cache Creek s i l t s t ; - e s  
on the  west s ide of Lambly Creek. 

One large dyke, u p  t o  20 m across ,  composed of 10 per cent plagir-  

5 . 3  Miocene ( ? )  Basalt 

Purplish-grey weathering dark-grey ves icu lar  basa l t  outcrops along 
Lambly Creek and Terrace Creek i n  Active 1 ,  2 ,  3 ,  11,  and 12. Flows a r e  f l a r -  
lying w i t h  columnar jo in t ing .  
Pillows were observed a t  one outcrop on Active 1 .  
phenocrysts u p  t o  a few mill imetres form a few per cent  of the rock. 
groundmass i s  glassy. 

Vesicles a r e  u p  t o  5 cm and some are  banded .  
Pyroxene and plagioclase 

The 

Except f o r  a n  apparent faul ted contact  w i t h  Cache Creek Group rock.. 
no contacts  w i t h  other units were observed, because of the heavy d r i f t  cover - n  
the  creek valleys.  
suggest t h a t  these were v a l l e y - f i l l i n g  flows. 
sediments. Geological Survey of Canada Map 15-1961 ind ica tes  an area underlc-n 
by these basal ts  on the southwest corner of Active 1 b u t  deep snow prevented 
observing them. 

The topographic re la t ionships  w i t h  the Marron Formation 
If  so ,  they may overl ie  f luv ic-  

5.4 Nelson Intrusions 

Biot i te  grani te  or  quartz monzonite outcrops on the northeast corn€- 
o f  Active 4 ,  and i n  the southern par t  of Active 2.  
and massive, w i t h  5 t o  10 per cent  of b i o t i t e ,  commonly par t ly  and i n  places 
completely al tered t o  c h l o r i t e .  Aplite dykes u p  t o  2 m a r e  common near the 
contacts ,  both i n  the gran i te  and the  surrounding rock. 
Cache Creek Group are  complicated by fau l t ing  on the  Wilson Landing road, anc 
a re  poorly exposed on Active 2. 
been metamorphosed t o  p h y l l i t e  and marble near the  contac ts ,  b u t  or iginal  
bedding i s  preserved. Contacts appear t o  be grada t iona l ,  w i t h  schlieren o f  

sedimentary rocks cut by numerous a p l i t e  dykes, incorporated into the fr inges 
o f  the  in t rus ives .  
Formation was observed t o  over l ie  both gran i te  and contact-metamorphosed 
arg i l l i t e - l imes tone  of the Cache Creek Group. 

I t  i s  white, medium-graired, 

Contacts w i t h  the 

Cache Creek s i l t s t o n e s  and  limestones have 

As mentioned before, a porphyr i t ic  flow of the Marron 
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- 5.5 Structure 

Few s t ruc tures  can be observed d i r e c t l y  because of the recess 
rubbly nature of the Cache Creek Group and the massive character  of the 

1 

ve , 
Marrc 

Formation. The wide var ia t ion  of a t t i t u d e s  of the Cache Creek rocks suggests. 
considerable folding. Fault breccias  a r e  common i n  a r g i l l i t e s  and  s i l t s t o n e s  
b u t  or ientat ion and displacements cannot be determined. The Rarron volcanic 

rocks appear t o  have been cu t  by a t  l e a s t  two major normal f a u l t s  s t r i k i n g  
about 30' and  dipping s teeply  t o  the e a s t .  
draws, they were only observed d i r e c t l y  i n  two places. 
dropped the eastern block down. 
Mountain, and possibly on Active 10 a r e  t i l t e d  about 15' t o  the east-southeas:. 
The Miocene basal ts  appear t o  have been unafftected by this  t i l t i n g .  

As their  t races  a re  i n  recessive 
Both f a u l t s  have 

The Marron volcanic rocks b o t h  on Blue Grouse 

SECTION 6.0 GEOCHEMICAL S U R V E Y  

A geochemical s o i l  survey was car r ied  out  along t raverse  l i n e s  i n  a 
g r i d  l a i d  out by compass and 
west a t  spacings of about 500 
possible .  The 1 nes were run 
basal contact of  the nearly f 
were marked and label led w i t h  

opofil  chain. Lines were run north-south or  ear t -  
m y  and t ied t o  claim boundary posts wherever 
up  or down slope as much as possible t o  cover tts 
at- lying Ter t ia ry  volcanics. Sample s t a t i o n s  
red flagging. A sample interval  of 100 m slope 

dis tance was used, except on the f i r s t  l i n e  and where the contact zone could te 

recognized, where an in te rva l  of 50 m was used. 
developed or  azonal l i t h o s o l s .  
represent ng  s t a b i  1 ized t a l  us s lopes.  
sampled. 
below the l i t t e r  layer  was sampled. 
extensive outcrop and sc ree  nor i n  areas  of deep snow or  organic cover, nor 
where the so i l  was obviously derived from glacial  d r i f t .  
samples were collected.  

The s o i l s  were generally poor'y 
Sand and pebble content was h i g h ,  many s o i l s  

Wherever recognizable , the B hori zon W1.i  

In poorly developed s o i l s ,  the  most clayey par t  of the C horizon j u x  
Soil samples were not taken i n  areas of 

A t o t a l  of 240 s o i l  

Water samples were taken a t  any flowing streams or  springs encountersd 

Fifteen water samples were collecte:. 
on t raverse  l i n e s ,  which were not obviou.;ly meltwater. 
takeii khere roads crossed several creeks. 

Water samples were a l s  

Streams were r u n n i n g  on gravel bottoms; springs were r u n n i n g  out O V E -  

organic-rich grassy muck, therefore  no sediment samples were taken. 
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Analytical work was performed by Chemex Labs (Alberta) L t d .  in it: 
A l a b o r a t o r i e s  in Calgary.  

0.25 g sample of the -80 mesh fraction was weighed o u t  and heated a t  55OoC tr 
remove organics. 
This residue was leached in 50 ml of 1 %  HN03, s t i r r e d ,  and s e t t l ed .  
microlitres of the clear  solution were evaporated on a platinum dish and fus?: 
with a 0.50 g pe l le t  of carbonate-fluoride flux a t  65OoC. 
of the fused pe l l e t  was determined using a Turner 111 or  J a r r e l l  Ash 26-000 
fluorometer. Detection l imits are 0 .4  ppm uranium. 
and a 50 ml sample taken for analysis. 
the solution evaporated t o  dryness of uniform low temperature. 
dissolved i n  1 m l  of warm 4 11 HN03 and evaporated on a platinum d i s h .  
samples were fused and fluorometric ana lys i s  performed as fo r  the so i l s .  
Detection limits are  0.05 ppb  uranium. 

Soil samples were dried a t  6 O o C  and screened. 

The ashed residue was digested i n  5 m l  of 4 M HN03 and dri?:. 
A few 

Uranium fluoresce-ce 

Water samples were acid-'ied, 
2 m l  of concentrated HN03 was added t - d  

The residue rzs 
The 

Analytical resul t s  and sample descriptions are given in Appendices 
9.1 t o  9.3.  Because a l l  b u t  1 2  o f  the s o i l s  were below detection l imi t s ,  no 
s t a t i s t i c a l  analysis was attempted. 
Nelson grani te ,  5 + 500 + 900, 5 + 500 + 1100 are between andesite outcrops, ind  
10 + 500 + 00 i s  nearest outcrops of trachyte. 
the lower contact of the Marron Formation, e i ther  vis ibly,  or  probably under-iin 
by the hornblende andesite tuff  u n i t .  

Of these 1 2  samples, 2 + 2000 + 900 i s  P- 

All the others a re  a t  o r  neav  

As only 15 water samples were taken, backgrounds fo r  each lithologb 
cannot be determined. However, with the sample mean of 0.9 ppb  as backgrounc 
and the sample mean plus two s t anda rd  deviations ( 2 . 9  p p b )  as threshold, o n l b  

two samples are  s l i gh t ly  anomalous. Both these samples are from springs: 3 - 
2000 + 1650 and 5 + 2100 + 300. Results of the jo in t  federal-provincial geo- 
chemical survey, which, because of sample s i ze ,  include individual thresholds 
f o r  the l i thologies  are roughly comparable. 
Creek Group and Nelson granites,  and 1.0 ppb for  Marron Formation volcanics. If 
these thresholds are  used, sample R-2 from a small creek d r a i n i n g  Nelson grar-,e, 

would a l s o  be s l i gh t ly  anomalous. 
those from Active 1 where runoff was considerable, have the lowest values. TX 
federal-provincial survey found anomalous uranium values i n  waters on Bald Rzrge 
Creek, the creek bottom from which sample 3 + 2000 + 1650 was t aken ,  

They are 2.0 ppb f o r  the Cache 

Samples from the larger creeks, especial13 

and the 
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m a i n  creek on the south end of Rlue Grouse Mountain (near sample 5 + 2100 + :XI). 
iione of these samples had correspondingly anomalous u ran ium i n  the  stream 
sediments. No anomaly was found in the creek sampled as R-2. 

Sample 5 + 2100 + 200 drains  a draw which contains the  f a u l t  contar: 
between Cache Creek and Marron Formation rocks. 
t ions i n  the  hornblende andesi te  t u f f s  or  waters moving along the  f a u l t .  Sanrile 
3 + 2000 + 1650 drains  an area underlain by rocks only of the Cache Creek Grii,p, 
which i s  dominantly limestone i n  t h a t  basin. The higher uranium concentratio- 
may r e f l e c t  higher carbonate concentrations i n  the water, b u t  could be relate:  

t o  a f a u l t  not ye t  detected.  

I t  may r e f l e c t  higher conce.:ra- 

SECTION 7.0 SCINTILLOMETER S U R V E Y  

A sc in t i l lometer  survey was carr ied out along w i t h  the  geochemical 
Two portable t o t a l  count sc in t i l lometers  were used: survey. 

33A and a Scintrex model BGS-ISL. 
g rounds ,  and  on known samples, and found t o  d i f f e r  l e s s  than 5 per cent .  Eac- 

sc in t i l lometer  was r u n  continuously on a l l  t raverses  except one, when only or15 

instrument was ava i lab le ,  t o  monitor s ign i f icant  changes. Readings were take- 
f o r  periods of about 10 seconds w i t h  the sensor about 5 cm from the  ground sL-face 
a t  the observation points shown i n  F i g .  6.1 t o  6.4. 

a FlcPar model -1- 
B o t h  instruments were compared on various :ack- 

Results of the sc in t i l lometer  survey a r e  shown i n  f i g u r e s  6.5 t o  6.; .  
Background and threshold values were calculated f o r  each map u n i t  a s  the Sam;-? 

mean, and the sample mean plus two standard deviations.  Sample points  visib7.1 

contaminated by scree from other  units were eliminated. 
below c l i f f s  of porphyri t ic  flows, the scree from which gave the same h i g h  v-- c 2es. 

This appl ies  t o  outc-gps 

Background Threshold 
Map Unit counts per second 

Cache Creek Group 82.5 
Nelson Granite 113.3 
Hornblende Tuff 111.5 
Porphyrit ic F1 ows 131 .O 

Porphyrit ic F1 ows 199.8 

Basalt 61.7 
Glacial D r i f t  102.0 

(Andesi t e  t o  Trachyte) 

(Trachyte-Active 10) 

counts per second 

180.5 
156.7 
142.5 
179.8 

313.4 

80.3 
112.6 



The la r r jes t  v a r i a t i o n  i s  w i t h i n  the Cache Creek Group, b u t  t he  l irr  -,ed 
outcrop and va r i a t ion  i n  l i t h o l o g y  makes sepa ra t ion  of samples i n t o  differen:  
l o c a l i t i e s  d i f f i c u l t .  General ly ,  the l imes tones  and q u a r t z i t e s  had counts oi 

50 t o  60 per second. 
and the volcanics  from 100 t o  115 cps.  

S i l t s t o n e s  and a r g i l l i t e s  var ied from 65 t o  about 100 c:s, 

No anomalous values were noted. 

The volcanics  of  the Marron Formation have much higher background 
va lues .  
vo lcanics  range u p  t o  275 cps .  
which a r e  dominantly potash fe ldspar  on Active 10. 
vary with potassium content .  
taken next t o  a c l i f f  and i s  a topographic e f f ec t .  

The andes i tes  have values r a n g i n g  from 90 t o  125 cps,  and the porphj- i t ic  
The highest va lues  a r e  f o r  t r achy te s  and s y e r . t e s ,  

Background t h u s  appears t: 
One anomalous value was noted f o r  a sample 

One anomalous value was noted f o r  the hornblende andes i te  tuffs .  T - i s  
was near an outcrop conta in ing  abundant f e l d s p a r  rhombs and was i n  the t r a n s i i i o n  
t o  over ly ing  t r achy tes  and trachy-andesi tes .  No anomalous val ues were noted :>Jer 
basal t s .  One anomalous sample was noted i n  the g l a c i a l  d r i f t  : this was causid 
by res idua l  boulders o f  porphyr i t i c  t r a c h y t e  from adjacent  outcrops.  

Respectful ly  submitted, 

n 

e;-,-- ’:Lt&& ~ 

/ , 
John Gorhdm, B.Sc. 

Edmonton, Alberta 
May 10, 1978 

-__. 
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SECTION 9.0 APPENDICES 



I K 1 

9.1 

A2 

Geochemical Soil Sample Descriptions 

Sample Soi 1 Sampl e 
Number* Horizon Depth (cm) Remarks 

3-2500 + 1000 
+ 1100 
+ 1200 
+ 1300 
+ 1400 
+ 1500 
+ 1600 
+ 1700 
+ 1800 
+ 1900 

4-2000 + 200 
+ 100 

3-2000 + 00 
+ 100 
+ zoo** 

+ 500 
+ 600 
+ 700 
+ 800 
+ 900 
+ 1000 
+ 1100 
+ 1200 
+ 1300 
+ 1400 
+ 1500 
+ 1600 
+ 1700 
+ 1800 
+ 1900 
+ 2000 

(3+2500+200) 

3-1500 + 100 
+ 500 
+ 600 
+ 700 
+ 800 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
B 

C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

25 
20 
30 
25 
20 
25 
25 
30 
45 
25 

20 
25 

20 
25 

25 
20 
25 
25 
25 
20 
25 
20 
25 
25 
20 
45 
30 
25 
20 
25 
30 

20 
45 
45 
30 
30 

d a r k  brown,  sandy,  pebbly 
medium brown, sandy, pebbly 
d a r k  brown, sandy, pebbly 
medium brown,  sandy 
medi um brown , sandy , pebbly 
l i gh t  brown, sandy with few perzles 
medium brown, sandy 
d a r k  brown, s i l t y  
l i gh t  brown, sandy, pebbly 
l i gh t  brown,  sandy, pebbly 

rusty brown, sandy 
l igh t  greyish-brown, clayey, ss-:y, 

s l i g h t l y  sandy 

l igh t  brown, sandy 
dark brown, clayey, s i l t y  

medium brown, sandy 
medi um brown , sandy, clayey, pc:2ly 
l i gh t  brown,  sandy, clayey 
l i g h t  brown, sandy, clayey 
l i gh t  brown, sandy, clayey, perr'y 
rusty brown, sandy, pebbly 
medi urn brown , sandy, pebbly 
medium brown , sandy, pebbly 
medi urn brown , sandy, pebbly 
medi um brown , sandy , pebbly 
l i gh t  brown, sandy 
medi urn brown, sandy , clayey 
medium brown,  sandy 
dark brown, sandy, pebbly 
medium brown, sandy, pebbly 
l i gh t  brown, sandy, pebbly 
l i gh t  brown, sandy 

medi um brown , sandy , cl ayey 
medi urn brown , sandy , cl  ayey 
medium brown,  sandy, clayey 
medium brown, sandy, pebbly 
medi um brown , sandy , cl ayey 

* The sample number consists o f  th ree  par t s :  the f i r s t  i s  the claim number, 1-e 
second and t h i r d  respectively are the distances in metres n o r t h  o r  south  a r r  
eas t  o r  west from the legal corner post.  

** Sample bag incorrectly labeled; cor rec t  number in parenthesis.  

I I 
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9.1 Geochemical Soi l  Sample Descr ipt ions ( con t .  ) 

Sampl e Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

3-1500 -t 900 
-t 1000 
-t 1100 
-t 1200 
-t 1300 
+ 1400 
+ 1500 
+ 1600 
+ 1700 
+ 1800 
-t 1900 
+ 2000 

3-1000 + 100 

3- 500 + 400 
+ 50C 

+ 600 
+ 800 
+ 900 
-t 1100 
+ 1200 
+ 1300 

+ 550 

5+ 00 + 1550 
+ 1500 
+ 1450 

+ 1400 
+ 1350 
+ 1250 
+ 1200 
+ 1100 
+ 950 
+ 900 
+ 750 
+ 700 
+ 650 
+ 550 
+ 500 
+ 450 
+ 400 
+ 350 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

30 
30 
45 
30 
45 
20 
25 
30 
20 
30 
20 
20 

20 

25 
25 
20 
15  
30 
30 
30 
25 
25 

30 
30 
30 

30 
30 
30 
30 
20 
30 
30 
30 
30 
15 
30 
35 
20 
30 
35 

medi um brown , sandy, pebbly 
l i g h t  brown, sandy, pebbly 
medium brown, sandy 
medium brown, sandy 
medium brown,  sandy, pebbly 
medi urn brown , sandy , pebbly 
medi urn brown , sandy, c l  ayey 
medium brown, sandy, c layey ,  pezbly 
l i g h t  brown, sandy 
l i g h t  brown, sandy w i t h  few petcles  
l i g h t  brown, s i l t y  
l i g h t  brown, s i l t y  

reddish-brown, sandy, c layey 

grey-brown, s l i g h t l y  pebbly 
grey-brown , clayey,  pebbly 
grey- brown , c l  ayey , very rocky 
grey-brown , cl  ayey , very pebbly 
dark brown, c layey ,  very pebbly 
brown, c layey ,  very pebbly 
brown , sandy , pebbly 
l i g h t  brown, c layey,  very pebbl: 
l i g h t  brown, c layey ,  very pebbl: 

brown, c layey ,  pebbly 
reddish-brown,  c layey,  pebbly 
reddish-brown, c layey,  s l i g h t l y  

pebbly 
reddish-brown, clayey 
brown, pebbly 
reddish-brown, c layey,  pebbly 
reddish-brown, c layey,  pebbly 
brown, rocky 
dark brown, clayey 
grey-brown , clayey 
brown , sandy , clayey 
grey- brown , c l  ayey , rocky 
brown , c l  ayey 
mostly crumbled tuffaceous rock 
brown , c l  ayey 
brown , clayey 
brown, c layey,  s l i g h t l y  pebbly 
brown, c layey ,  rocky, poorly 

developed podzol 

I 
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9.1 Geochemical Soil  Sample Descriptions (cont .  ) 

Sample Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

5+ 00 + 300 
+ 250 
+ 200 
+ 150 
+ 100 
+ 50 
+ 00 

3- 00 + 100 
+ 200 
+ 300 
+ 350 

+ 400 
+ 450 
+ 500A*** 
+ 500 
+ 550 
+ 600 
+ 809 
+ 900 
+ 940 

5- 100 + 00 
- 200 + 00 
- 300 + 00 
- 400 + 00 

5- 500 + 2000 
+ 1900 
+ 1800 
+ 1700 
+ 1600 
+ 1500 
+ 1420 
+ 1100 
+ 1000 
+ 900 
+ 830** 

(5-500+820) 
+ 700 
+ 600 

C 
C 
C 
C 
C 
C 
C 

C 
B 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

25 
25 
30 
30 
30 
30 
30 

25 
10 
20 
25 

25 
35 
25 
15 
30 
10 
25 
30 
30 

20 
20 
30 
25 

30 
25 
20 
20 
30 
25 
20 
30 
15 
30 

25 
20 
15 

brown, cl  ayey , rocky 
brown , rocky , clayey 
mostly volcanic t a l u s  
brown , clayey , pebbly 
brown,  very pebbly 
brown, very pebbly 
l i g h t  brown, clayey, pebbly 

brown , cl ayey, pebbly 
orange-brown, clayey 
grey-brown , clayey , s l  i ghtly roiky 
grey-brown , clayey, pebbly, poo-ly 

developed podzol 
grey-brown , clayey 
grey-brown , clayey, pebbly 
brown , cl ayey , rocky 
dark brown, clayey 
yellow-brown, clayey, pebbly 
grey-brown, clayey 
brown , very rocky 
grey-brown, pebbly, clayey 
grey-brown, clayey, pebbly 

medium brown, clayey, s i l t y  
medi um brown , clayey , sandy 
medi um brown , clayey , si  1 t y  
medium brown, clayey, s i l t y  

medium brown, sandy 
medium brown, sandy 
reddish-brown, sandy, pebbly 
medium brown, sandy 
greyish brown, sandy, pebbly 
medi um brown , sandy , pebbly 
reddish-brown, sandy, pebbly 
medium brown, coarse sand 
reddish-brown, s i l t y ,  pebbly 
l i g h t  brown, s i l t y  

l i g h t  brown, sandy 
reddish-brown, sandy, s i l t y  
reddi sh-brown , si 1 t y  , sandy 

~~~ ~~ 

*** One o f  three unlabeled samples. Two contained l e s s  than 0 .4  ppm uranium 
the t h i r d  was not received by Chemex. 

HALFERDAHL & ASSOCIATES LTD. 



9.1 Geochemical Soi 1 Sampl e Descriptions (cont . ) 

Sampl e Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

5- 500 + 500 
+ 400 
+ 300 
+ 200 
+ 100 

2- 500 + 00 
+ 100 
+ 200 
+ 300 
+ 400 
+ 600 
+ 800 

2- 600 + 00 
- 700 + 00 
- 800 + 00 
- 900 + 00 

2- 600 + 2000 
- 700 + 2000 
- 800 + 2000 
- 900 + 2000 
-1000 + 2000 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

2-1000 + 
+ 
+ 
+ 

5-1000 + 1900 
+ 1700 

600 
500 
200 
100 
500 
4 00 
350 
300 
200 
100 

00 
100 
300 
600 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

C 
A 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

20 
30 
30 
25 
25 

25 
30 
20 
25 
25 
30 
30 

25 
30 
20 
20 

15 
20 
15 
15 
20 

30 
25 
20 
20 
30 
15 
20 
30 
25 
25 
20 
20 

30 
29 
20 
25 

l i g h t  brown, sandy 
reddish-brown, coarse sand 
yellowish-brown, coarse sand  
reddish-brown, clayey, s i l t y  
medi urn brown , cl ayey , si 1 t y  

medi urn brown , sandy , cl ayey , ptlbly 
dark brown, sandy, clayey 
dark brown, sandy, pebbly 
medi um brown , pebbly , sandy 
medium brown, sandy 
medi urn brown , pebbly, sandy 
reddish-brown, sandy, pebbly 

medium brown, clayey, sandy, pE:bly 
dark brown, clayey, pebbly 
medi urn brown, c l  ayey , sandy 
dark brown, s i l t y ,  clayey 

brown, very rocky 
dark brown 
brown, very pebbly, clayey 
brown, very pebbly, clayey 
reddi sh-brown , pebbly 

reddish-brown, clayey, pebbly 
dark brown , cl ayey 
brown , cl ayey , pebbly 
brown, clayey, pebbly 
brown , clayey, sandy 
brown , cl ayey , pebbly 
reddi sh-brown , very c l  ayey 
reddi sh-brown , very cl  ayey , peb:ly 
reddi sh-brown , pebbly 
brown, clayey, very pebbly 
brown , clayey 
dark brown, very rocky 

medi urn brown , sandy , pebbly 
brown, clayey, very pebbly 
brown, clayey, very pebbly 
brown , sandy , pebbly 

H A L F E R D A H L  & ASSOCIATES LTD. 



9.1 Geochemical Soil  Sample Descr ipt ions ( con t .  ) 
-- 

Sampl e Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

2-1200 + 00 
-1300 + 00 
-1400 + 00 

2-1100 + 2000*** 
-1500 + 2000 

5-1500 + 1400 
+ 1200 
+ 900 
+ 700 
+ 600 
+ 400 
+ 350 
+ 300 
+ 250 
+ 200 

2-1500 + 00 

2-1500 + 900 
+ 1200 
+ 1300 
+ 1400 
+ 1500 
+ 1600 
+ 1700 

5-2000 + 2000 
+ 1800 

5-2100 + 1700 

5-2000 + 1400 
+ 1300 
+ 1200 
+ 1100 
+ 1000 
+ 900 
+ 800 
+ 700 
+ 600 
+ 500 

C 
C 
C 

C 
C 

C 
C 
C 
B 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 

C 
C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

30 
30 
30 

20 
20 

30 
20 
15 
35 
20 
30 

5 
20 
25 
25 

30 

25 
25 
25 
25 
25 
25 
20 

25 
30 

20 

30 
25 
25 
30 
30 
30 
20 
40 
40 
30 

medi urn brown , sandy , pebbly 
medi um brown , sandy , pebbly 
medi um brown , sandy , pebbly 

reddish-brown, c layey ,  pebbly 
dark brown, very pebbly 

grey-brown, very clayey 
l i g h t  brown, sandy, clayey 
brown, c layey ,  very rocky 
ye1 1 ow-brown , very cl ayey , sanc: 
brown , cl  ayey , pebbly 
orange-brown , clayey , pebbly 
brown, s l i g h t l y  clayey 
reddish-brown, c layey ,  pebbly 
dark brown, pebbly 
reddish-brown, s l i g h t l y  pebbly 

medi um brown , sandy , pebbly 

reddish-brown, very pebbly 
dark brown, c l ayey ,  pebbly 
brown, c layey , pebbly 
brown, c layey ,  very pebbly 
brown, c layey ,  pebbly 
brown, c layey ,  pebbly 
brown, very pebbly 

medium brown, s i l t y  
medium brown, s i l t y ,  sandy 

medi um brown , sandy , pebbly 

1 i g h t  brown , sandy, clayey 
medium brown, pebbly,  sandy 
l i g h t  brown, sandy 
l i g h t  brown, sandy 
l i g h t  brown, sandy 
l i g h t  brown, sandy 
dark brown, sandy, pebbly, clagr! 
l i g h t  brown, sandy, pebbly 
medium brown, sandy 
reddish-brown, sandy, pebbly 

*** One of three unlabeled samples. Two contained l e s s  than 0.4 ppm uranium: 
the  t h i r d  was not  received by Chemex. 

HALFERDAHL & ASSOCIATES LTD. 



9.1 Geochemical Soi 1 Sampl e Descri p t i  ons (cont  . ) 

Sample Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

5-2000 + 400 
+ 300 

+ 200 
+ 100 
+ 00 

2-2000 + 900 
+ 1000 
+ 1300 
+ 1500** 

(5-2000+1500) 

5-2100 + 00 
-2200 
-2300 
-2400 

5-2500 + 1400 
+ 1320 
+ 1200 
+ 1000 
+ 900 
+ 800 
+ 700 
+ 600 
+ 500 
+ 435 
+ 300 
i- 200 
+ 100 
+ 00 

2-2500 + 500 
+ 600 

13-400 + 500 
-450 
-500 
-550 
-600 
-650 
-700 
-800 
-900 

C 
C 

C 
C 
C 

C 
C 
C 

C 

C 
C 
C 
C 

C 
B 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

30 
40 

25 
30 
30 

25 
25 
25 

30 

30 
30 
30 
30 

40 
40 
30 
40 
25 
30 
25 
25 
30 
30 
30 
30 
30 
30 

25 
25 

30 
30 
25 
30 
25 
30 
20 
25 
20 

reddish-brown, sandy 
medi um brown , sandy , c l  ayey , 

s l i g h t l y  pebbly 
medium brown, sandy 
dark brown, sandy 
medium brown, sandy 

medium brown, sandy, pebbly 
l i g h t  brown, coarse  sand 
medi um brown , pebbly , sandy 

medi um brown , pebbly, sandy 

medium brown, sandy 
l i g h t  brown, sandy, s l i g h t l y  pe:bly 
l i g h t  brown, sandy, pebbly 
l i g h t  brown, sandy 

dark brown, sandy, pebbly 
medi um brown , s i  1 t y  , cl ayey 
medium brown, s i l t y  
medi um brown , sandy , pebbly 
medium brown, sandy, pebbly 
medi um brown , sandy, pebbly 
medium brown, sandy, pebbly 
reddi sh-brown , sandy , clayey 
dark brown, sandy 
medium brown, sandy, pebbly 
l i g h t  brown, sandy, pebbly 
l i g h t  brown, coarse  sand, pebbl: 
l i g h t  brown, sandy 
l i g h t  brown, sandy, pebbly 

l i g h t  brown, sandy, s l i g h t l y  pe:bly 
medium brown, coarse  sand,  pebk-y 

l i g h t  brown, sandy 
l i g h t  brown, sandy 
l i g h t  brown, sandy 
medium brown, sandy 
medium brown, sandy 
medium brown, sandy, pebbly 
medium brown, sandy 
reddish-brown, sandy, pebbly 
medium brown, sandy 



9.1 Geochemical Soil Sample Descriptions (cont .  ) 

Sample Soi 1 Sample 
Number Horizon Depth (cm) Remarks 

13-1000 + 1000 
- 900 

- 800 
- 700 
- 600 
- 550 ** 
(3+550+1000) 

10- 500 + 00 
+ 100 
+ 200 
+ 400 
+ 500 
+ 600 
+ 700 
+ 800 
+ 900 

10- 300 + 700*** 

C 
C 

C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 
B 
C 

C 

25 
25 

25 
25 
40 

25 

25 
20 
20 
15 
20 
20 
30 
20 
20 

20 

reddi s h-brown , sandy , pebbly 
dark reddish-brown, sandy, pebt-y 

c 1 ayey 
medi um brown , sandy , cl ayey 
l i g h t  brown, s i l t y ,  sandy 
medium brown, sandy 

medium brown, sandy 

dark brown, clayey, s l i g h t l y  peibly 
dark brown, clayey, pebbly 
grey-brown , clayey, pebbly 
grey-brown, sandy, s l i g h t l y  pebrly 
dark brown, very rocky 
dark brown, clayey, pebbly 
grey-brown, sandy 
l i g h t  brown, sandy 
brown, clayey sand, s l  ight ly  peibly 

grey-brown , sandy, c l  ayey , pebb-y 

*** One o f  three unlabeled samples. Two contained l e s s  than 0.4 ppm uranium: 
the t h i r d  was not received by Chemex. 

HALFERDAHL & ASSOCIATES LTD. 



9 .2  Geochemical Water Sample Descriptions 

Number and Location Remar ks 

R-1 on paved highway e a s t  of Active 5 small creek 
R-2 on paved highway e a s t  of Active 4 small creek 
1079 in te rsec t ion  o f  creek and Bear Creek 

1049 downstream of 1079, j u s t  before 

1102 on Lambly Creek about 150 m upstream 

road  on Active 1 creek, h i g h  discharge 

in te rsec t ion  w i t h  Lambly Creek creek, h i g h  discharge 

from 1049 creek , high d i  scharge 

1 -  o o +  
2 - 1457 + 
2 - 1637 + 
3 - 2000 + 
5 - 500 + 
5 - 950 + 
5 - 1000 + 
5 - 2100 + 
13- 335 + 
13- 540 + 

oo* 
00 

125 
650 
338 
450 
225 
300 
00 
00 

creek, h i g h  discharge 
small creek 
small creek 
collected a t  pipe o u t l e t  from s:rin< 
small creek 
small creek 
small creek 
s p r i n g  
creek, h i g h  discharge 
creek, h i g h  discharge 

* Incorrectly labeled 2 - 00 + 00 

HALFERDAHL & ASSOCIATES ITD. 



9.3 Analyt ical  Fleports f o r  Geochemical Samples F J  
., 

-~ . ~ _  __ _-_-~_____ 

CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E C:2 

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

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

CERTIFICATE OF ANALYSIS 

M I N E R A L  GAS WATER O I L  SOILS VEGETATION ENVIRONMENTAL ANAL'SIS 

H a l f e r d a h l  & A s s o c i a t e s  L t d .  
E d m o n t o n ,  A l b e r t a  

U R A N I U M  G E O C H E M I C A L  A N A L Y S I S  
W A T E R  A N A L Y S  I S P a g e  1 o f  8 

Certified b &&&. . . . . . . . . . 
M E M B E R  
CANADIAN TESTING 
ASSOCIATION 
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CHEMEX 
#- 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6:': 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E ..,'19 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

WATER O I L  SOILS VEGETATION ENVIRONMENTAL A N A L ' S I S  M I N E R A L  G A S  

H a l f e r d a h l  & A s s o c i a t e s  L t d .  DATkpr i  1 28, 197; 

U R A N I U M  G E O C H E M I C A L  A N A L Y S E S  PROJECT N 8 6 3 -  1 - 1 5  9 

I 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E tcrL 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E I M 9  
TELEPHONE (403) 276-9627 TELEX 038-25541 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 
0 VEGETATION ENVIRONMENTAL ANAL'SIS 0 MINERAL - GAS - WATER OIL  - SOILS 

H a l f e r d a h l  & A s s o c i a t e s  L i m i t e d  

U R A N I U M  G E O C H E M I C A L  A N A L Y S E S  

P a g e  4 o f  8 

Locat i o n  PPm 

5 t :L 000 t200 .::: 0 , 4 
5+:L000t300 *::: 0 . 4 

C A N A D I A N  T E S T I N G  
ASSOCIATION 



CHEMEX 
4 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E EL’? 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E i W 9  
TELEPHONE (403) 276-9627 TELEX 038-25541 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 
M I N E R A L  G A S  WATER OIL  SOILS VEGETATION ENVIRONMENTAL A N A L * S I S  

H a l f e r d a h l  & A s s o c i a t e s  L i m i t e d  

U R A N I U M  G E O C H E M I C A L  A N A L Y S E S  

D A T E A p r i  1 2 8 ,  1 9 y 8  

PROJECT NO. 6 6 3 -  1 - 3 1 8  

P a g e  5 o f  8 

L o c a  t i o n  P Pm 

M E M B E R  
CANADIAN T E S T I N G  
ASSOCIATION Cerl i f ied by &ec5.IL;g. 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E E ' i  

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E l V 9  

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

CERTIFICATE OF ANALYSIS 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANAL,SIS 

H a l f e r d a h l  & A s s o c i a t e s  L i m i t e d  

U R A N I U M  G E O C H E M I C A L  A N A L Y S E S  

DATE 
A p r i l  28, 1578 

PROJECT NO. 
6 6 3 -  1 - 1 5 1  8 

P a g e  6 o f  8 

3 '... :I. I'5 0 0 . t  :I El 0 0 
3 -  1500.t i900 
3 -- 2 0 0 0.t 2 0 0 0 
i3- 2 00 0 t 1.900 
3-20904- 1800 
3-L?OOO.t  I700 
3 2 0 0 0.t :I 5 0 0 
3 .- 2 0 0 0-t :I. 50 0 
3-25oot1000 
3-2500.t 11. 00 
3--.2500+ 1200 
3-2 5 0 0 t 1 3 0 0 
3 - 2 5 0 0 t 1 4 0 0 
3 - 2 5 0 0 t :L '5 0 0 
3-2500+1500 
3 -. '7 c- ,.. ..JOO.t 1500 
3-2500tl700 
3 - 2 5 0 0 t 1 8 00 
3-2500tlYOO 
3-2000-t.i400 
3-2000.t 1300 
3 - - 2 0 0 O t J . 2 Q O  
J-20OOt I 1  00 
;3.-.2000$.1000 
3 .- 2 0 0 0-t. (9 0 0 
3.- 2 0 0 0 t 8 0 0 
3 - 2 0 0 0.- 7 00 
3 -2 0 0 O . t  b 0 0 
3 -2 0 0 0 t 5 00 
3-:?0OOt 100 
3 - 2 0 0 0 t 0 0 
4-2000t i00 
4 -2 (i 0 0 - 20 0 
3-1 5004- 1600 
3- 1500.t 1500 
3 -- I 50 0 t 1 400 
3-15OOt1300 

,... 
I 

.::: 0 , 4 
- r: (j.+l?()() 0 . 4  I 

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



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E C'i 

EDMONTON 6112 DAVIES ROAD, EDMONTOIJ, CANADA T6E L W 9  

TELEPHONE (403) 276-9627 TELEX 038-25541 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 
WATER OIL  - SOILS VEGETATION 0 ENVIRONMENTAL A N A L * S I S  MINERAL G A S  

H a l f e r d a h l  & A s s o c i a t e s  L i m i t e d  

U R A N I U M  G E O C H E M I C A L  A N A L Y S E S  

D A T E A p r i l  2 8 ,  1 5 7 8  

PROJECT NO. 
6 6 3 - 1 - 1 5 1 8  

D- 7 - F  Q 

I 

L o c a t  i o n  P P m  

3-1500+1100 ..0.4 
3-1500+1000 ' .o * 4 
3-15004-900 :0 . 4 
3-11 5 O O t 8 0 0  
:3-.1500t700 
3-15GO. t  600 
3 - -  1500t500 
3-1500 t l 0 0  

- _ ~ 

... i) . 4 

.... 0 4 

. .. 0 4 
3 - 1. GOO t 100 
2- 1 50 0-t 0 0 

. . y o  * 4 _- 

,:.: 1;) 4 
2-.:1400+i)Q :.: 0 4 
2-  1300 too .::: 0 4 
2- 1 2 0 0 t 0 0 .::: 0 4 

2.- I 00 0 t 00 ..: 0 . 4 
_ _  - - ~ _  - _~ 

2-- 1 1  00t2000 ..: 0 . 4 - 

24 Y O O t O Q  
2 - 8 O G t 0 0  
2- 7 0 0 t 0 0 
2 -6 0 0 t 0 0 
2 -5 0 0 t 0 0 
2-500tlO0 
2-5oot2oo 
2 -.5 0 0 t 3 00 
:.! - 5 0 0 t 4 0 0 
2 -- 5 0 0 t 6 0 0 
2-5OOt800 
13-4 00 t 500 
13-45Ot500 
1.3- 5 0 0 t 5 0 0 
13-S50+ 5 i) 0 
1 3 - 6 O O t 5 0 0  .::: 0 . 4 
1 3 - 6 5 O t S 0 0  .::: 0 4 
1.3- 7 0 0 t  500 .::: 0 4 

1 3.- 90 0 t 1 00 0 
13--800t 1000 
13~-700t1000 .... ._ * . 
13-600+1000 .::: 0 + 4 

.::: 0 . 4 

.::: 0 4 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

. . . . . .  . . . . . .  3 . . . .  . . .  



B R I T I S H  

0 I U M B  

A L B E R T A  

A 

MOUNTAIN MINERALS CO. LTD. 

HALFERDAHL h ASSOCIATES LTD. 
EDMONTON, ALBERTA 

F i g .  1.1 Location Map 

ACTIVE CLAIMS, KELOWNA AREA 

SCALE: 1: 8,000,000 
Kilometres 0 wx) 200 300 400 500 Kiirmetrcr 

r - w  ! 4 I * 



1600 

Sy m b o /s 

See F i g .  5.1 f o r  o t h e r  symbols and legend. 

MOUNTAIN MINERALS CO. LTD. 

HALFERDAHL i?i ASSOCIATES LTD. 
EDMONTON, ALBERTA 

F i g .  5 .2  G e o l o g i c a l  Map o f  A c t i v e  10 

ACTIVE CLAIMS, KELOWNA AREA 

Srnle .  1:10,000 .( 
n m  - 

M e t r e r r  100 2 0 b O  400 500 600 /OO Mrt rer  

J G  1978.04 



ACTIVE 1 

~~ 

MOUNTAIN MINERALS C O .  LTD. 

C la im p o s t s  l o c a t e d  by c h a i n  and compass, 
See F i g .  6 .2  for  symbols. 

HALFERDAHL & ASSOCIATES LTD. \ 

EDMONTON, ALBERTA 

F i g .  6.1 L o c a t i o n s  o f  Geochemical 
Samples on A c t i v e  1 

A C T I V E  CLAIMS, KELOWNA AREA 
~~ 

Scale: 1 : 20 000 

,lr, 1 c1; : : ,  0.1 

I M W  I I I a B 1 

Metres 0 200 400 800 1000 1200 1600 1800 Metres 



L o t  2602 

L o t  2685 

\ L o t  2683 

Svmbols 

MOUNTAIN MINERALS CO. LTD. 

L o t  505 

C l a i m  posts l o c a t e d  by c h a i n  and compass and 
on a i r  photos.  

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON. ALBERTA 

F i g .  6 .3 L o c a t i o n s  o f  Geochemical Saniples 
on A c t i v e  10 

A C T I V E  CLAIMS, KELOWNA AREA 
I .- 



a 1s- ~ O O O + I O O O  n 
X 13-900+50 

x 15 - 900 t 1000 

x 1 3 - 8 W  1 500 

x 13- f30o+10oa 1 
X 13-700t500 

x 13-7m+r x 13-650+500 

I (/--- x 13-600+500 

\ 

Sym b o i s  

\ 

NOUNTAIN MINERALS CO. LTD. 

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON. ALBERTA 

F i g .  6 .4  L o c a t i o n s  of Geochemical 
Samples on A c t i v e  13 

A C T I V E  CLAIMS, KELOWNA AREA 



/ /  g LL , 

ACTIVE 1 

See F i g .  6.6 f o r  s y m b o l s  

~~~ ~ ~~ ~~~ 

MOUNTAIN M I N E R A L S  CO. L T D .  

HALFERDAHL & A S S O C I A T E S  L T D .  
EDMONTON, A L B E R T A  

\ 

F i g .  6 .5 G e o c h e m i c a l  S u r v e y  o f  A c t  

A C T I V E  C L A I M S ,  KELOWNA AREA 

ve 1 

Scale: 1 : 20 000 
I - -  I t 1 1 

Metres 0 200 400 800 1000 1200 1600 lAOn M o h o *  

, I ( ;  1 ‘ I ; : : ,  (,.I 



Svmbols 

See Fig. 6.6 for other symbols. 
All scintillometer readings are in counts per second. 

1 
MOUNTAIN NINERALS CO. LTD. 
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Fig. 6.7 Geochemical and Scintillometer 
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F i g .  6.8 G e o c h e m i c a l  and S c i n t i l l o m e t e r  
S u r v e y  o f  A c t i v e  1 3  
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CHEMEX 

MINERAL 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E L L i  
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E l V 9  
TELEPHONE (403) 465-9877 TELEX 037-41 596 

CERTIFICATE OF ANALYSIS 
ENVIRONMENTAL A N A L ' S I S  G A S  WATER O I L  SOILS VEGETATION 

H a l f e r d a h l  & A s s o c i a t e s  L i m i t e d  

U R A N I U M  GEOCHEMICAL ANALYSES 

DATE A p r i l  2 8 ,  1 9 7 8  

PROJECT NO. 

P a g e  7 o f  8 
663-  1 - 1 5 1  

THE FCIL.L(3WING SAMPLE!; L . ISTED I N  THE: SAMFLE D E S C l i I F T I O N  WERE NOT 
R E c E I u EL'I : 
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5 -t 5 0 0 t 8 2 0 
5+200Ot1500 
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C A N A D I A N  JESTING 
ASS OClA J l O N  Certified by fiG&!*. . . . . . . . 



9.4 Itemized Cost Statement 

a )  J .  Gorham, g e o l o g i s t  - 33% days Q $140 
March 27 - April  2 9 ,  1978 

L . B .  Halferdahl , geo log i s t  - 4 days Q $250 
March 28, 29, A p r i l  10 ,  28,  1978 

R .  Marsh, g e o l o g i s t  - 15 days Q $125 
March 31 - April 15,  1978 

J .  Sef ton ,  a s s i s t a n t  - 20 days Q $110 
March 31 - April 28, 1978 

R .  Tyson, a s s i s t a n t  - 15 days Q $115 
March 31 - April 15 ,  1978 

b )  Food and Accomodation 
4 men x 15 days (March 31 - A p r i l  15 ,  1978) 

motel accomodation Q r a t e s  from $13.00 t o  

4 men x 15 days (March 31 - April  13 ,  1978) 
r e s t a u r a n t  meals and lunches Q average 
r a t e  of $27.75/day 

$19.00 

c )  Transpor ta t ion  
4-wheel d r i v e  t ruck  r en ta l  15 days $350.00 
mileage 1828 miles 8 18d 329.04 
t r a v e l  t o  Kelowna & return (1 man) 150.00 
c a r  r e n t a l  1 3  days Q $20 260.00 
gas 177.17 
a i r  express - s c i n t i l l o m e t e r ,  a i r  photos 76.00 

d )  Sci n t i  11  ometer r e n t a l  
2 f o r  15 days each 

e )  Not Appl i c a b l e  

f )  255 samples analyzed f o r  uranium Q $2.50 
240 sample prepara t ions  Q 35d 

Total inc luding  discount  

g)  Report p repa ra t ion  - typ ing ,  d r a f t i n g ,  
reproduct ion , assembly 

h) Telephone 
Air photos 

$ 77.78 
32.50 

A1 8 

$ 4 690.30 

1 000 30 

1 875.30 

2 200.30 

1 725.30 

1 664.70 

1 342.21 

250.30 

685.30 

1 147.40 

109.28 
$16 689.19 

HALFERDAHL & ASSOCIATES LTD. 



9.5 Q u a l i f i c a t i o n s  

John Gorharri graduated from the Univers i ty  of Calgary w i t h  a 
Bachelor of Science degree i n  Geology i n  1976. 
and f u l l  time prospect ing,  geochemical sampling, geological  mapping, and 
doing research s t u d i e s ,  s ince  1970. 
mapping and geochemical sampling. 
the d i r e c t i o n  o f  L . B .  Halferdahl ,  P .  Eng. 

He has worked summers, 

He has conducted severa l  programs of 
His work on the Active claims was under 

HALFERDAHL & ASSOCIATES L m .  








