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INTRODUCTION 

This r epo r t  discusses the  f i e l d  season on the  Rackla p ro j ec t  (Fig. 1 )  

t h a t  s t a r t ed  on 1977-06-20 and f i n i s h e d  on 1977-09-15. The ob jec t i ve  

o f  the f i e l d  work was t o  : 

1 ) examine areas w i t h i n  the  two p roper t ies  t h a t  produced anomalous 

values e i t h e r  i n  rocks, s o i l  o r  stream samples, o r  t h a t  could be 

expected t o  have mineral i z a t i o n  (based on a concept developed 

dur ing the 1976 f i e l d  season, i n  which the m inera l i za t ion  found 

appeared t o  be associated w i t h  one rock type). 

2) once minera l i za t ion  was located, t r y  t o  obta in  s i ze  and grade. 

The f i e l d  crew consisted o f  two geolog is ts  (J. Helton and G. Walton), 

three ass is tan ts  (J. Cheung, K.L. Mah and S. Fong), a b l as te r  (J. Ke l ln )  

and a cook (A. Walton). Th is  crew was increased t o  eleven f o r  f o u r  

weeks by t he  d r i l l  crew from Wink In te rna t iona l .  

No new claims were added t o  t he  p roper t ies  dur ing the f i e l d  season. 

Most of t he  claims were renewed, although some were allowed t o  lapse. 

The Deadman proper ty  i s  composed o f  t he  f o l l ow ing  claims: A (1-16) , 
B (1-4), AB (1-76) and WAD (1-48). The A (1-16), B (1-4), AB (1-60) 

and WAD (1-16, 26-48) have been renewed and a re  covered u n t i l  October 

14, 1982. The AB (61-76) and WAD (23-25) w i l l  lapse i n  1978, wh i le  

the WAD 17-22 were dropped i n  1977. The Antimony property i s  composed 

of the  C claims (1-69). No assessment work was f i l e d  on these claims, 



INDEX ,MAP 
a 

YUKON TERR~TORY 
W r n M I L E B  

O t 0 4 0 W D O K K )  . 
-. 



and as a result, C15-26 and C29-69 were allowed to lapse, and the 

C1-14 and C27-28 will lapse in 1978, unless further work is done on 

them. 

Two types of survey were done - one was radiometric survey and the 
other was soil sampling. These were both completed on grids. In 

addition to these surveys, a Scintrex BGS 1SL scintillometer was 

carried on traverses to monitor radiometric values. 

The radiometric surveys were carried out on contour grids, and pace 

and compass grids. The spacing on each grid varied, depending upon 

the detail required. All readings were taken at waist level. 

Soil sampling was carried out on pace and compass grids and consisted 

of up to three samples (one from the A, B and C where possible) from 

one sample location. This was an attempt to establish which horizon 

would show the best anomaly. Soil sampling was only undertaken in 

areas where there was mineralization, or where previous soil samples 

were anomalous . 

Once a good prospect was identified by radiometrics and/or soil sampling 

it became necessary to trench. 



TRENCHING 

This was the next step in assessing the mineralization located by the 

surveys. Twenty-four blasted and hand dug trenches were completed 

during the summer. 

The intention of the trenches was to establish the presence and extent, 

if any, of mineralization below the surface. In many cases, the 

trenches clarified the association and location of the mineralization. 

After completion of the trench radiometric cross section, chip samples 

were taken. Results from the chip sampling and the radiometric cross 

section showed how spotty the mineralization was within the trenches. 

In many cases, spectacular grades on surface quickly disappeared, or 

were shown to be quite local once trenching was completed. 

A total of 6 drill holes were completed, giving 741 feet of core. 

Drill sites selected were based upon the assays from mineralized zones 

obtained in 1976, prior to the results from the 1977 trenching. The 

drill holes were designed to hit the target horizon 50 feet below the 

surface to complete the initial stage of a three dimensional study of 

any ore bodies. 

The drilling was initially designed to be the start of a larger drill- 

ing program once the mineralization was identified. 



A l l  f low banded syeni te  i n  each hole was s p l i t  and sent i n  f o r  assaying 

(see Appendix I). The remaining core i s  s tored a t  the Geological 

o f f i c e s  o f  the Department o f  Ind ian  A f f a i r s  and Northern Development, 

Whitehorse, Yukon Te r r i t o r y .  

GEOLOGY 

This sect ion w i l l  discuss the  geology o f  t he  Deadman stock only. A 

b r i e f  sumnary o f  the  geology o f  the  Antimony Stock can be found i n  the 

d e t a i l e d  sect ion i n  which t he  Antimony Mountain Stock i s  discussed. 

The more in tense mapping t h i s  summer ind ica ted  t h a t  the geological  

p i c t u r e  i s  f a r  more complicated (Fig. 2) than was presented a t  the end 

o f  the  1976 f i e l d  season. The phases a re  f a r  more accurately mapped 

and i nd i ca te  a very complex i n t r u s i o n  o r  poss ib ly  ser ies o f  i n t rus ions .  

The phases mapped i n  1976 have remained i n t a c t ,  and appear mappable, 

except i n  some circumstances where t he  black and whi te syen i te  can be 

mistaken f o r  the gray syenite. This normal ly occurs near the contact  

o f  the  two phases. 

I n t r u s i v e  contact  was observed between the two phases i n  one l o c a l i t y ,  

c l e a r l y  i n d i c a t i n g  the  gray syen i te  i s  younger than the black and 

whi te  syenite. Since the  two phases have a very s i m i l a r  mineralogy, 

tex ture ,  and can have the sameweathercharacter is t ics,  i t  i s  bel ieved 

t h a t  they must be r e l a t e d  i n  some way. This r e l a t i onsh ip  may be 



because they areder ived from the  same magma o r  t h a t  they are the  same 

f r ac t i ona t i on  product of two separate, but  s im i l a r ,  magmas. 

Several contacts between the  gray syeni t e  and the  nephel i ne monzoni t e  

have been observed. They a re  always very sharp and when observed, 

there i s  no exp los ive appearance. There i s  a g r a i n  s i ze  v a r i a t i o n  i n  

the gray syen i te  and no mafics a t  t h e  contact, wh i le  i n  the  nepheline 

monzonite, the re  i s  l i t t l e  t o  no nepheline, although the g ra i n  s i z e  

remains constant. Th is  suggests t h a t  the gray syen i te  i s  younger 

than the  nepheline monzonite. 

The nepheline monzonite and the  b lack and whi te syen i te  have never 

been seen i n  contact, except i n  the form of dykes and blocks. The 

nepheline monzonite dyke was c u t t i n g  the black and whi te syenite, wh i le  

a la rge  block o f  b lack and whi te  syen i te  was found surrounded by neph- 

e l i n e  monzonite, meaning the  nepheline monzonite i s  younger than t he  

black and whi te syeni te.  

The f l ow  banded syen i te  i s  i n  contact  w i t h  a l l  the  phases w i t h i n  the 

stock a t  one p o i n t  o r  another. Although t he  contacts w i t h  a l l  the  

phases are genera l ly  very sharp, t he  f l ow  banded syeni te was considered 

t o  be a contact  phase o f  t he  gray syeni te.  I n  many cases, t he  f l ow  

banded syeni te  i s  associated w i t h  the  gray syen i te  and i s  o f t en  between 

the gray syen i te  and another phase o f  the in t rus ion .  However, d e t a i l e d  

mapping o f  t he  i n t r u s i o n  showed t h a t  i n  several places, the gray 

syeni te was i n  d i r e c t  contact  w i t h  e i t h e r  the  black and whi te  o r  t he  



the nephel i n e  monzonite. F i na l l y ,  the  f l ow  banded syeni te  was found 

c u t t i n g  the gray syen i te  and there fo re  proving t h a t  the f l ow  banded 

syeni te i s  a c t u a l l y  a dyke. It appears t o  have been in t ruded primar- 

i l y  along the contact  o f  the  gray syeni te.  Th is  zone must have been 

an area of weakness and dur ing the cool ing, the  f l ow  banded syeni te  

was squeezed, thereby producing the  flow textures.  

I n  many areas, t he  f l ow  banded syeni te  was found t o  be i n  d iscont inu- 

ous bodies which could be connected a t  depth, bu t  are  d e f i n i t e l y  

unconnected on the  surface. 

The f l ow  banded syeni te  was the  rock type t h a t  was found dur ing core 

logging t h a t  the f l ow  banded syen i te  could be separated i n t o  layers  

based upon mineralogical  changes. (These changes requ i re  conf i rmat ion 

by petrographic study, Appendix 2.) The f l ow  banded syeni te  appears 

t o  be composed o f  t he  f o l l ow ing  bands: 

B i o t i t e  syeni t e  

B i o t i  te-hornbl ende 
syeni t e  

Hornblende syeni te  

- f i n e  grained, equigranular, compact, 

sugary tex ture ,  medium grained. 

- small phenocrysts o f  hornblende 

(+"-)i" ) (dk. gray) surrounding f i n e  

grained mat r i x  o f  b i o t i t e  and 

fe ldspar.  

- whi te  rock w i t h  %" phenocryst of 

hornblende, no v i s i b l e  b i o t i t e  i n  

matr ix .  



Pseudo1 euci t e  syeni t e  - 1 arge phenocrysts (occasional 1 y 

oval shaped) i n  a matrix of b i o t i t e  

and feldspar.  

- brown t o  black garnets i n  a fine- 

grained matrix of feldspar. 

Garnet syeni t e  

The other phases a re  qui te  homogeneous, although there a r e  a few vari-  

ations in nepheline content fo r  the nepheline monzonite and grain s i ze  

and textures i n  the  gray syenite and the black and white syenite. 

However, these changes a re  qui te  minor and the phases a re  mainly 

homogeneous. 

The following a re  descriptions of the phases taken from f i e l d  

descriptions : 

Gray syenite: . Medium t o  coarse grained equigranular, rounded 

weathering outcrops, feldspar (90-95%) and 

hornblende (5-1 0%) a r e  major m i  neral s present. 

Gray t o  l i g h t  gray weathered and fresh colour, 

minor thorium mineralization i n  small local i -  

t i e s .  Feldspar appear qui te  d i r ty .  

Nepheline Monzonite: Medium grained equigranular, anhedral crystal .  

Nephel ine 5-20%, feldspar 75-90% w i t h  minor 

b i o t i t e  5%. Blocky weathering, pale pink t o  

bluish when f resh but often white i n  weathered 

outcrops a t t rac ted  a greenish lichen. 



Black & white syenite:  Medium t o  coarse grained, porphyritic feldspar 

i n  anhedral hornblende and feldspar matrix, 

some black garnets. I t  weathers occasional ly  

round b u t  normally blocky. The feldspars a r e  

clean and white and stand out i n  contrast  w i t h  

the  black hornblende and garnet. The horn- 

bl ende and garnet vary i n  quantity and can be 

up t o  50% of the rock by vol ume. The rock i s  

generally black and white i n  f resh and 

weat hered col our. 

Mapping indicates t h a t  the rock types were intruded i n  the  following 

ser ies  : 

Black and white syenite - oldest  

Gray syenite 

Nepheline monzonite 

Fl ow banded syeni t e  - youngest 

The s t ructural  information has changed only s l igh t ly  w i t h  a be t te r  

idea of the a t t i t u d e  of the  contacts,  because of information gained 

during d r i l l i n g  and detai led mapping. The s t r i k e  of the  contacts 

obviously varies considerably, however, the dip is  f a i r l y  consistently 

between 45' and 80' towards the  centre of the intrusion. 

The uranium mineralization was found t o  be associated w i t h  the  flow 

banded syenite ( f i r s t  as  i t  was found i n  1976). Not a l o t  of atten- 

t ion  was paid t o  t h e  thorium mineralization found i n  gray syenite 

during 1976. 



Three types of anomalies were picked up by the scintillometers, and 

they are as follows: 

1 )  Those associated with abundant biotite and possibly fluorite in 

the flow banded syenite. 

2) Spot highs - some in the flow banded syenite while others are in 
the gray syenite. 

3) Fracture anomal i es . 

Type 3 anomalies never produced any anomalous rock assays, although 

the radiometric count was often over 1000 cps on the Scintrex BGS 1SL. 

The soil near these fractures would occasionally be quite anomalous. 

However, they were not considered to be very significant. 

The Type 2 mineralization that was found in the flow banded syenite 

was quite small. In all cases, only a few crystals were producing the 

anomalous values. These crystals upon assay gave anomalous values 

(see RA-77-290), however, samples taken in a circle six inches in 

radius away did not produce anomalous results (see RA-77-291). This 

type of mineralization is therefore not significant when looking for 

an ore body. 

The Type 1 mineralization could be significant if a large enough dep- 

osit could be found. This has produced values ranging from .2% to 

1.6% U308 Unfortunately, all mineralization found to date has been 

quite local. In all cases, the mineralization has completely 



disappeared during trenching. The mineralization also appeared to be 

very localized and drops off very sharply. 

The uranium is definitely associated with a high percentage of biotite 
+ - fluorite. No pods of this type were intersected during drilling. 

Although some biotite syenites were drilled, they did not have the 

high percentage of biotite as found in these pods. 

The pods of uranium rich rock appear to be associated with the contacts 

of the flow banded syenite and other rock types (black and white, gray 

syenites or nepheline monzonite). In all cases found to date, the 

mineralization has been found close to a contact. However, the mineral- 

ization is not always present at every contact and does appear to be 

quite spotty. This may improve at depth, however, since the drill holes 

did not intersect any mineralization, it appears doubtful. 

DETAILED WORK AREAS 

The majority of the work was concentrated in eight major areas, which 

are as follows: 

Showing 1, 2, 3 & 4 

9.7 Area 

The Hump 

The Big Valley 

Antimony Mountain 

The first seven are in the Deadman Stock while the last one covered 



t he  Antimony stock. 

The de ta i l ed  work areas were a l l  se lec ted on the  basis o f  the  r e s u l t s  

from the 1976 f i e l d  program. However, as work continued, some areas 

received more in tense work, and o thers  l ess  in tense work than what 

was planned. The main reason f o r  changes i n  the  o r i g i n a l  work in ten -  

s i t y  was because d e t a i l e d  mapping o u t l i n e d  new areas where the  flow 

banded syen i te  outcropped, and because the  combination o f  prospecting, 

t rench ing and d r i l l  i n g  ind ica ted  the  mineral  i z a t i o n  was l o c a l  i zed  

w i t h i n  the  flow banded syeni te.  This changed the previous concept 

based upon f i e l d  work i n  1976, i n  which i t  was no t  thought t o  be l o c -  

a l i z e d  i n  a l i t h o l o g i c  pos i t i on .  

The above areas were selected because the  f i e l d  work f o r  1976 ind ica ted  

they had the  h ighest  p r i o r i t y .  

SHOWING 1 

This area was t he  most important  l oca t ion ,  and consumed a l o t  o f  t ime 

and money. E i gh t  trenches and 3 d r i l l  holes were p u t  i n t o  the  showing 

because o f  t he  r e s u l t s  obtained from a small b l a s t  a t  the end o f  t he  

1976 sumner program. 

The r e s u l t s  obtained a t  the end o f  t he  1976 f i e l d  season ranged from 

.2% t o  1.5% a f t e r  b l a s t i n g  5 fee t .  Th is  was a dramatic improvement 



over surface values t h a t  produced a high of 1200 ppm. The intention 

was t o  continue the blasting and a lso  d r i l l  the showing so the ore 

zone would be intersected a t  50 f e e t ,  presuming i t  i s  stratabound. 

The trenching was the most informative tool i n  this s i tua t ion ,  because 

we could trench the actual showing and sample d i f ferent  depths, there- 

by establishing a three dimensional picture of the dis tr ibut ion of the  

mineral ization. A picture quickly appears once assay resul t s  returned 

and showed how spotty the  mineralization was and how rapidly i t  

decreased w i t h  depth (see Figs. 3, 4, 5, 6). Finally, the assay 

resul t s  from the d r i l l  hole completed the picture and showed tha t  a t  

50 fee t  the uranium values had returned t o  the background. 

One of the important points tha t  can be seen from Figure 3 i s  the 

location of the mineralization w i t h  respect t o  the contact of the flow 

banded syenite and the  gray syenite.  T h i s  is something tha t  was found 

time and time again. Although prospecting along this contact did not 

produce any further  mineralization w i t h i n  this area, the  two d r i l l  

holes on e i the r  s ide of the  showing did not locate any more mineraliza- 

tion. 

SHOWING 2 

This showing, when located, was a small vein of pitchblende. After two 

trenches and a d r i l l  hole, the  mineral ization had been extended, but 

not  by a great deal. Once the blasting had been completed, i t  was 
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found t h a t  small ve in l e t s  o f  p i tchblende were associated w i t h  the con- 

t a c t  area o f  small blocks o f  b lack and whi te  syeni t e  (see Fig. 7, 8) .  

The minera l i za t ion  was discontinuous and tended t o  be i n  small s t r i n g -  

ers, very c lose ly  associated w i t h  the  contact  o f  these blocks and the 

f l ow  banded syenite. 

The d r i l l i n g  in te rsec ted  no minera l i za t ion  a t  a l l ,  and again gave back- 

ground values throughout the ho le  (see Appendix 3). 

SHOWING 3 

This showing never produced good assays i n  1976, however, because o f  

the  spectacular r e s u l t s  from the t renching on No. 1 showing i n  1976, 

i t  was bel ieved we may have s i m i l a r  r e s u l t s  i n  t h i s  showing. With 

t h i s  idea i n  mind, a l a rge  t rench t h a t  would get  below the surface 

weathering e f f e c t s  and g ive  some f resh  rock which would have higher 

uranium assays was planned. Instead o f  one trench, three trenches 

were ac tua l l y  completed. However, t he  r e s u l t s  d i d  not  increase w i t h  

depth. 

The l a rge  t rench was completed t o  a depth o f  s i x  f e e t  and the two 

small e r  trenches were completed t o  four  f e e t  (see Fig. 9, 10, 11 , 

12). One o f  the small trenches was located over the place where a 

sample assaying .2% U308 was picked up, but  i t  produced no more 

anomalous values . 
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SHOWING 4 

Very l i t t l e  was known about t h i s  showing a t  t he  end of the 1976 

season, except a sketchy geology map and some spectacular grab sample 

va l  ues ( .3% t o  1 .l% U308). A number o f  trenches and a t  1 east one 

d r i l l  ho le  were planned, although t h e  exact loca t ions  had t o  be deter -  

mined a f t e r  de ta i l ed  mapping had been completed. 

A f t e r  the  de ta i l ed  mapping was completed, the  geological  map was a l t e r e d  

and the d r i l l  s i t e s  were selected. I n  the  area above the  d r i l l  hole, 

the ground gave a very h igh  rad iometr ic  response and so t h i s  area was 

s o i l  sampled (see Fig. 13). The r e s u l t s  o f  t he  s o i l  sampling returned 

a f t e r  the d r i l l  ho le  was completed and they ou t l i ned  a down slope fan from 

the uranium minera l i za t ion .  Th is  fan corresponded exac t l y  w i t h  the loca- 

t i o n  o f  the rad iometr ic  h igh t h a t  was picked up dur ing the  s o i l  sampling. 

The d r i l l  r e s u l t s  gave background values throughout the  ho le  (Appendix 3). 

The mapping had produced q u i t e  a confusing geological  p i c t u r e  and t h i s  

was made more confusing by t he  d r i l l  core. It appears from t rench ing 

completed l a t e  i n  the  season t h a t  the  area i s  under la in  by f l ow  banded 

syeni t e  w i t h  blocks o f  the  o ther  rock type enclosed. The abundant 

p y r r h o t i t e  helped t o  a l t e r  everything t o  a r u s t y  colour. On the  geolog- 

i c a l  map (Fig. 2), t he  most simple i n t e r p r e t a t i o n  f o r  t h i s  area has been 

completed, showing two bodies o f  f l ow  banded syeni te  w i t h  several blocks 

o f  b lack and whi te  syeni te.  The d r i l l  ho le  in te rsec ted  several b locks o f  



fine to medium grained black and white syenite (Fig. 14). 

Trenching, at the head of the major down slope dispersion fan, picked 

up a lense of highly radioactive material. Unfortunately, it was 

only 15 centimeters thick and 1.2 to 2 meters long. The lense quickly 

disappeared as trenching proceeded. No further mineralization was 

found and it was concluded that this small lense had been the cause of 

the dispersion fan and the radiometric high. 

In the same general area, but close to the gray syenite and flow 

banded syenite contact, there was a region of high background within 

the flow banded syenite. This region had some outcrops that were often 

partially covered in soil and weathered portions of the rock. There 

are spot highs in the outcrops that produce good anomalous values but 

when rock samples were taken around the high, only background values 

were obtained. The soi1,on the other hand, produced very anomalous 

values. It seems the only explanation for the high radiometric back- 

ground i s this anomalous soil. 

In sumnary, the area had many anomalous samples. However, once miner- 

alization in the outcrop was located, it was always small in size but 

gave good grades. This area shows how a small amount of mineralization 

can have a large halo or fan around it. 

9.7 AREA 

This is the large area in which the outcrop that produced the float 
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sample (9.7%) was expected t o  be. Although t he  area was contour gridded 

(Fig. 15) every 50 f e e t  and readings were taken every 40 feet ,  no s i gn i -  

f i c a n t  m inera l i za t ion  was found. Many small spot highs were located and 

sampled, but  i n  a l l  cases, the  m inera l i za t ion  was very l i m i t e d  i n  extent. 

Several t raverses s t r a i g h t  up and down the mountain were made, but  again, 

nothing was located. 

During the contour survey, i t was noted t h a t  t he  f l ow banded syeni te  had 

a higher background than the  surrounding rocks, and i n  places the higher 

background could be used as a mapping t o o l !  

To conclude the  work on t h i s  slope, a t rench was b las ted i n  an attempt 

t o  r e t r i e v e  f resh  samples. Even though the  t rench was b las ted t o  6 fee t ,  

no anomalous rock samples were found, and the rad iometr ic  values 

increased on ly  s l i g h t l y .  

The i n i t i a l  sample (9.7% U308) probably came from a small zone o f  h igh 

grade t h a t  has now been eroded away. The zone may have been something 

s i m i l a r  t o  t he  zones a t  Showing 4. 

THE HUMP 

This area has always been very in te res t ing ,  because i t  i s  very e a s i l y  

picked up on a i rborne instruments, bu t  l i t t l e  has been found on the 

ground. During the  1976 f i e l d  season, two samples were found t h a t  gave 

promising r e s u l t s  (.2% t o  .3% U3O8) These samples made i t  necessary 





t o  spend a l i t t l e  time checking the area during 1977. 

I n i t i a l l y ,  a contour grid was established a t  every 50 f e e t  and s ta t ions  

were taken every 50 f e e t  ( F i g .  17).  From t h i s ,  several anomalous values 

were found. During the  follow-up work, a f loa t  t r a i n  was found tha t  was 

highly anomalous and measured 200 f e e t  by 30 fee t  over a change in 

elevation of 75 fee t .  Two detailed radiometric and so i l  grids covered 

the anomalous area w i t h  l i n e  spacing every 10 fee t  and radiometric 

readings o r  so i l  samples taken every 5 f e e t  ( F i g s .  18, 19). Up t o  3 

soi l  samples were taken per s ta t ion ,  depending upon how many soi l  hori- 

zons could be found (Fig. 20 a ,  b, c ) .  

A trench (Fig. 21) was s ta r ted  near the top of this zone i n  an area 

tha t  appeared t o  be a r e su l t  of f r o s t  heave. T h i s  trench went down t o  

outcrop and once again, the outcrop appeared t o  have spotty mineraliz- 

ation. The high values collected i n  f l o a t  appear t o  have come from 

the outcrop, because the rock type i s  similar. A trench (Fig. 22) was 

then s ta r ted  above the f i r s t  one i n  an attempt t o  find any extensions. 

Unfortunately, nothing could be found. Later, once the geology had 

been unravelled, i t  was realized the  second trench had probably been 

located i n  the wrong place. However, detailed prospecting, plus a 

dr i  11 hole, only out1 ined a 1 i t t l  e more mineral ization. Further 

trenching t o  the north of trench 3 would probably help i n  understand- 

i n g  the mineralization. 

A few spot h i g h s  were found i n  outcrops, and the d r i l l  hole intersect-  

ed two fractures  (%" (64mm) t h a t  were mineralized. I t  was only a f t e r  
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the work had been completed t h a t  the assays on the f l o a t  samples were 

returned (Fig. 23) and a1 1 of the twenty t o  t h i r t y  samples were very 

anomalous ( .2% - .5% U308). 

In conclusion, although there were numerous good rock samples taken, 

the majority were f l o a t  and l ink t o  the outcrop t h a t  was uncovered a t  

the bottom of the f i r s t  trench. T h i s  outcrop showed tha t  the mineral- 

ization was qui te  spotty,  although i t  may have been i n  small lenses 

tha t  were broken up by f r o s t  action. No conclusion could be made as  

t o  which was the best so i l  horizon t o  sample, since a l l  were anomalous, 

but one was not consistently higher than another. 

THE BIG VALLEY 

The work proposed f o r  t h i s  area was based upon the  mapping of the  flow 

banded syenite which gave no radiometric response above i ts  surrounding 

rocks. Continuation of the mapping did not locate  any fur ther  flow 

banded syenite and therefore reduced the  work t o  trenching the small 

flow banded syeni t e  or iginal ly  located. A small trench t o  a depth of 

4 f e e t  was blasted t o  establ ish any increase i n  radiometrics. No 

increase a t  a l l  was found, and so,  no fur ther  work was done (Fig. 24). 

ANTIMONY MOUNTAIN 

The program on this claim group was designed t o  check the  anomalous 

so i l  and s i l t  samples tha t  were collected in 1976. 
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The geology remains the same as i n  1976 w i t h  t h e  major i n t r u s i v e  rock 

type as monzoni te,  which i s  surrounded by contact  metamorphosed sedi- 

ments. A few rock samples were co l l ec ted  above t he  s o i l  g r id ,  but the 

assays from these rocks were on ly  average background values f o r  t h i s  

in t rus ion .  

Again, a l l  o f  the s i l t  samples were anomalous, bu t  t he  values do no t  

appear t o  f o l l o w  a p a t t e r h w i t h  some very high, wh i le  the  next  sample 

may be a l o t  lower (Fig. 25 a, b, c).  This probably ind ica tes  t h a t  

the  ex t rac t i on  method i s  no t  j u s t  p i ck i ng  up the  mobile uranium, bu t  

a l so  some o f  the  primary uranium. Th is  may a lso  be t r u e  o f  the so i l s ,  

and may he lp  t o  exp la in  why no s o i l  hor izon appears t o  be cons is ten t l y  

higher. 

A week was spent checking the Gr id  C-3 and area f o r  any anomalous 

rad iometr ic  va l  ues . However, none were found. 

Since noth ing was found, the ma jo r i t y  o f  t he  'c '  claims were al lowed 

t o  lapse. 

CONCLUSIONS 

The f o l l ow ing  are the  important po in ts  t h a t  have been made i n  t he  repor t :  

1)  The f l ow  banded syeni te  i s  a dyke, because o f  i t s  cross c u t t i n g  

nature. 
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2) The order of intrusion appears to be as follows: 

Youngest - Flow banded syenite 

- Gray syenite 

- Nepheline monzonite 

Oldest - Black and white syenite 

3) The contacts are a1 1 dipping inwardly. This is based upon 

structural measurements and drill hole 1 ogs. 

4) The main anomalies that were found were all associated with a 

lot of biotite and some fluorite in the flow banded syenite. 

They tended to have limited lensoid shapes. 

5) Spatially, the mineralization in the flow banded syenite was 

associated with the contact of the flow banded syenite, and 

the other major rock types. 

6) The trenching indicated the mineral ization was very spotty. 

7) A1 though the mineralization was always quite small, there was 

good downslope dispersion within the soil. 

8) In some localities, the soil may have been producing the major 

radiometric responses because of numerous radioactive crystals 

that were broken down upon analysis. It may be advisable to 

use a milder leaching agent. 



9) The drill holes did not intersect any mineralized section. 

However, it was presumed that the mineralization would be 

stratabound. If this is not the case, then deeper holes 

would be required. 

RECOMMENDATIONS 

Since the property is in good standing until 1982, I suggest that we 

wait for a year or two to study the results obtained from other joint 

ventures that are examining similarly mineralized intrusives, to see 

what they find out. A better decision as to whether to wa 

this intrusive or to continue with a partner could be made 

other results. It is encouraging that the intrusive has m 

1 k away from 

once we see 

ineralization. 



APPENDIX I 

ASSAY RESULTS OF ROCK SAMPLES 

LOCATION 

Surface sample o f  showing #2 (Fig. 2) 

Flow banded syeni t e  above showing #2(Fig. 2) 
11 11 11 I 1  I 1  11 

Far ther  u p h i l l  above showing #2(Fig. 2) 

Above Boom Boom Lake on east  side(Fig.2) 
I 1  I 1  11 I 1  I 1  I 1  11 

11 11 I 1  I 1  11 I1 I 1  

Flow banded syeni te  above 4 Seasons east  
(Fig.2) 

Gray syen i te  i n  c i rque south o f  4 Seasons 
Lake(Fig.2) 

Flow banded syeni te  - Peaceful Lake (Fig.2) 
11 11 I 1  I 1  II 11 

11 I 1  I 1  11 (Dri1,l 
Platform 6)(Fig.2) 

Nepheline monzonite west o f  Peaceful Lake 
(Fig.2) 

Gray syen i te  west of Peaceful Lake (Fig. 2) 

Monzonite, Antimony Mountain (Fig. 27) 
I 1  I 1  11 I 1  

Flow banded syenite, Trench 3 (Fig. 23) 
11 I 1  I 1  I 1  11 I 1  



SAMPLE NO. 

RA-77-27 

28 

2 9 

3 0 

3 1 

32 

3 3 

URANIUM VALUE LOCATION 

Flow banded syeni te, Trench 2 (Fig.G) 
I 1  11 11 I 1  i1 

I 1  I! I 1  I 1  I 1  

I 1  # I  I 1  I1  I 1  

Flow banded syenite, west o f  4 seasons (Fig.2) 
I 1  11 I 1  I 1  I 1  I t  I1  

Black and whi te  syen i te  (h igh  rad iomatr ic  
reading) (Fig.2) 

Chip samples, Trench 3 (Fig.23) 

Chip samples, Trench 
I 1  11 I 1  



SAMPLE NO. 

RA-77-59 

60 

61 

62 

63 

64 

65 

66 

6 7 
68 

6 9 

7 0 

7 1 

72 

7 3 

74 

75 

7 6 

77 

78 

7 9 

80 

8 1 

82 

83 

84 

85 

86 

87 

88 

89 

90 

URUNIUM VALUE 

550 

80 

620 

220 

340 

500 

1600 

40 

2 0 

2 0 

40 

40 

7 0 

4 0 

30 

4 0 

30 

30 

30 

30 

30 

2 0 

20 

30 

30 

30 

30 

2 0 

2 0 

10 

30 

20 

LOCATION 

Chip samples, Trench 1, depth 8 '  (Fig. 5) 
I1  I1 11 I 1  11 I1  

Rock sample o f  ho t  spot Trench 1, depth 8 '  (Fig. 5) 

D r i l l  Hole 6, 2 '  - 6 '  (Appendix 3) 
I 1  11 I1  6 '  - 11' I 1  

I t  I1 I1 11 '  - 16' I t  

I 1  II I 1  16'  - 19'  I1 

I 1  I t  11 19 '  - 20' I1  

11 II l1 201 - 251 I I 

I1 I t  II 25' - 26' I 1  

II I' 43' - 48' II 

I1 I 1  I 1  48' - 51' I1 

I1  I1 I1 53' - 56' II 

11 I1 I 1  56' - 61' I1 

I 1  I1 I 1  61' - 66' I1  

I 1  'I I1 66' - 71' I 1  

I1 I 1  I1 71' - 76' I1 

I1 t I  I 1  76' - 79' I1 

I 1  I 1  I1 79' - 7935' t I  

II 79%'- 8035l II 

II I' 
'I 80k1- 81 II 

I1 I1 I1 81' - 86' I 1  

I 1  I t  t l  86' - 91' I 1  

11 I1  I1 91' - 96' 11 

I1 I1 I 1  96' - 101 ' I1  

11 " " 101' - 106' I1  

I1 " " 106' - 110' I t  

I 1  " " 110' - 111' 11 



SAMPLE NO. 

RA-77-91 

9 2 

9 3 

94 

95 

96 

9 7 

98 

9 9 

100 

101 

1 02 

103 

1 04 

105 

106 

107 

1 08 

1 09 

11 0 

111 

112 

113 

11 4 

115 

11 6 

117 

11 8 

11 9 

120 

URANIUM VALUE LOCATION 

111' - 114' (Appendix 3) 



SAMPLE NO. 

RA-77-121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

1 32 

133 

1 34 

135 

136 

137 

1 38 

1 39 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

URANIUM VALUE LOCATION 

D r i l l  Hole 5, 51 ' - 56' (Appendix 3) 
11 I t  11 56' - 57' 

I 1  I1 I 1  56' - 61' 
11 I t  11 61' - 66' 

I1  I 1  I1 66' - 71' 
I1 I 1  I1 71' - 76' 
I 1  I1 I1  76' - 81' 
11 11 11 81' - 86' 

I1 I 1  I t  86' - 71' 
I1 I t  I t  91' - 96' 
II 11 II 96' - 101' 

D r i l l  Hole 4, 2 '  - 9 '  
11 I t  18 9 '  - 32' 

I1 I1 I 1  32' - 55' 
I1 I 1  I t  55' - 64' 
I t  11 11 64' - 64%' 

I 1  I 1  I 1  64%'- 84' 
11 11 11 84' - 105' 

D r i l l  Hole 1, 55' - 70' 

D r i l l  Hole 3, 79' - 95' 
11 11 

II 95' - 105' 
I t  11 

I t  105' - 125' 
I1 11 I 1  125' - 135' 

D r i l l  Hole 2 3 '  - 8 '  
I t  11 11 8 '  - 13' 

I1 11 I 1  13' - 18' 
11 11 

11 18' - 19' 
I t  11 

11 100' - 105' 
11 11 

11 107' - 110' 
11 I t  

11 110' - 115' 
11 I t  

II 115' - 120' 



SAMPLE NO. 

RA-77-152 

153 

1 54 

155 

156 

157 

158 

159 

160 

161 

1 62 

163 

1 64 

165 

166 

167 

1 68 

169 

170 

171 

172 

173 

174 

175 

176 

177 

1 78 

179 

1 80 

181 

182 

URANIUM VALUE 

2 0 

10 

2 0 

2 0 

20 

N A 

N A 

N A 

2 0 

30 

N A 

N A 

LOCATION 

D r i l l  Hole 2, 120' - 125' (Appendix 3) 
I 1  I 8  I 1  125' - 130' I t  

I 1  I1 I t  130' - 135' i1 

11 tI I1 135' - 137' I t  

I 1  11 I1 137' - 140' i1 

Dyke i n  l a rge  va l l ey  (Fig.2) 

Dyke - margin )I 

Dyke - centre I t  

Flow banded syeni te,  Trench 12 (Fig.26) 
11 I 1  I1 11 I 1  I 1  

Flow banded syeni te,  west o f  4 Seasons (F i  g.2) 

Contact area f o r  gray syen i te  and monzonite i n  
c i rque  south o f  showing 2 (Fig.2) 

Nepheline monzonite, west o f  4 Seasons (Fig.  2) 

Flow banded, Trench 23 (Fig.  14) 
I 1  I1  I 1  I t  I 1  

Chip sample, Trench 23 (Fig. 14) 



SAMPLE NO. URANIUM VALUE LOCATION 

RA-77-183 17 D r i l l  H o l e 3 ,  4 5 ' - 5 0 '  (Appendix3)  

1 84 12 I1  I 1  I1 50' - 55' 11 

185 25 I1 I1 11 55' - 60' I1 

1 86 25 I 1  I1 I1 60' - 65' I1 

187 2 4 11 I 1  I1 65' - 70' I 1  

1 88 18 11 I1 11 70' - 75' I 1  

Hot spot  i n  a pegmatite pod, west o f  Boom Boom, 
(Fig.2) 

Flow banded syenite, southwest o f  Showing 2 (Fig.2) 

West o f  Boom Boom, gray syeni t e  (Fig.2) 
S o u t h o f  Showing 3, "Hot' rock (Fig.2) 

I 1  I 1  I1 I 1  I1 I1 

I 1  I1 il I 1  I1 I1 

Hot spot i n  t a l u s  southwest o f  4 seasons (Fig.15) 
I1  I 1  I 1  I1 I 1  I1 

Hot spots i n  t a l u s  no r t h  o f  4 seasons 
I1  11 I1 I1 I 1  



SAMPLE NO. 

RA-77-224 

225 

226 

227A 
B 

228 

229 

2 30 

231 

232 

233 

2 34 

2 35 

2 36 

2 37 

2 38 

239 

240 

241 

242 

24 3 

244 

245 

246 

247 

248 

249 

250 

251 

2 52 

URANIUM VALUE LOCATION 

rocks, n o r t h  o f  4 Seasons 

Trench 3 d u r i n g  t rench ing (Fig.18) 
I 1  II I 1  I 1  I 1  



SAMPLE NO. 

RA-77-253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

2 64 

265 

URANIUM VALUE 

7 0 

3400( .34%) 

5700(. 57%) 

4400( .44%) 

5500(. 55%) 

5500(. 55%) 

2000(. 20%) 

1700 

1200 

940 

1100 

N A 

N A 

LOCATION 

Trench 3 dur ing t renching (Fig. 18) 

Near Trench 3 (Fig. 20) 

D r i l l  Hole 1 - 21 ' - petrographic study 
(Appendix 2 & 3) 

I1 
I' I' - 67' 

I1 
'I - 50 ' 

D r i l l  Hole 2 - 35' 
I 1  I1 I 1  - 99' 
I 1  I 1  I 1  - 110' 
I' 11 ?I - 30 ' 
I1  I 1  I 1  - 3 ' 

D r i l l  Hole 3 - 20' 
I1  I1 I 1  40 ' 
I1 I 1  I1 - 88' 

D r i l l  Hole 4 - 25' 
I1 I 1  I1 - 65' 
I t  I 1  I 1  - 74 ' 
I' 

'I 'I - 83 ' 
I1  I 1  I1 - 92' 

D r i l l  Hole 5 - 10' 
I1  I1 - 11%' 



SAMPLE NO. 

RA-77-283 

URANIUM VALUE 

D r i l l  Hole 5 

West o f  Peaceful 
I 1  I 1  

LOCATION 

18 '  - petrographic study 
(Appendix 2 & 3) 

12 '  'I I1  I1  

12 '  11 I 1  I1 

2&' 11 
I 1  I t  

49 ' I 1  I 1  I 1  

62 ' I 1  I 1  I 1  

Lake (F ig .  2)  
I 1  II 

I 1  I t  

I 1  I 1  



- 

APPENDIX 2 

PETROGRAPHIC STUDY 

SAMPLE NO. MINERALOGY DESCRIPTION PERCENTAGE 

RA-77-157 Scapol i t e  - re1 ief ,  2nd order birefringence 10-20% 
Fel dspar-Pl agi ocl ase - clear  15-20% 

-K-feldspar - stained ye1 low 50-60% 
Hornblende - anhedral crystal  10% 
Epidote - small aggregates 1 % 

Texture: The grains a re  anhedral but appear t o  be i n  textural 
and chemical equi 1 i bri um. 

RA-77-158 Fel dspar-Pl agioclase - anhedral crystal  5-1 0% 
-K-fel dspar - anhedral equi granular c rys ta ls  70% 

Apatite - h i g h  re1 i e f ,  low pleochroic colour, 10% 
uniaxial ( -ve) 

Garnet - small euhedral c rys ta ls ,  high 
positive r e l i e f  5 % 

Zi rcon 
Di ops i de - s l igh t ly  pleochroic green - h i g h  

2nd birefringence 5-1 0% 

Texture: The crys ta ls  are  generally anhedral and equigranul ar. 
The garnets generally a re  more of an aggregate of 
small and euhedral crystals  . 

RA-77-159A Feldspar-Plagioclase - 10% 
-X-fel dspar - i ntergrowths 60-70% 

Biot i te  - small flakes associated with 
garnet 10% 

Garnet - anhedral masses - browns 
(plane l i g h t )  10% 

Epidote - small aggregates 41% 

Texture: The rock i s  medium grained and equigranular. 
The b i o t i t e  and garnet a re  clear ly associated 
and a re  often intertwinned. The K-fel dspar 
a re  c l ea r  and unaltered while the plagioclase 
is  s t a r t i n g  t o  be al tered.  



SAMPLE NO. MINERALOGY DES CRI PTI ON PERCENTAGE 

RA-77-159B K-fel dspar - 1 arge phenocrysts 60-70% 
Biot i te  - medium s i ze  c rys ta l s  10% 
Garnet - medium t o  large euhedral c rys ta l s  10-15% 
Hornblende - large subhedral c rys ta l s  5-1 0% 
Fl uori t e  - small anhedral c lear  c rys ta l s  1% 

Textures: Phenocrysts of K-feldspar in a matrix of 
hornblende, garnet and b i o t i t e  with minor 
amounts of f luor i te .  There i s  no sign of 
radioact ivi ty .  

RA-77-163 Feldspar-Plagiocl ase - 
-K-feldspar 

Anti perthi t e  
Hornblende 
Sphene 

Textures: The large c rys t a l s  of K-feldspar a re  
surrounded by a medi um grained matri x 
of plagi oclase,  hornblende and sphene. 
The K-feldspar a r e  pa r t i a l ly  reabsorbed 
and corroded, w h i  1 e the pl agi ocl ase 
crystal  s a re  euhedral . 

RA-77-164 Quartz - matrix around feldspar 10% 
Feldspar-Plagioclase - p a r t i a l l y  recrystal  1 ized 20% 

-K-fel dspar - medi um grain ( plagioclase 60% 
exsol ution) 

Hornblende - very dark green 5-1 0% 
Garnet - aggregates of anhedral c rys ta l s  5- 7% 
Sphene - small euhedral c rys ta l ,  high 

bi ref  r i  ngence 1- 2% 

Textures: The K-feldspar c rys t a l s  a re  surrounded by 
plagi oclase and quartz. There i s  some 
recrystal  1 izat ion of pl agiocl ase and 
K-feldspar c rys ta l s .  They could be an 
a1 b i  t e  rich plagioclase. 



SAMPLE NO. 

RA-77-265 

RA- 77- 266 

RA-77-267 

MINERALOGY DESCRIPTION PERCENTAGE 

Feldspar-K-feldspar - l a rge  crysta ls-s ta ined 60-70% 
-Plagiocl  ase - ma t r i x  around K-fel dspar 5-10% 

Scapol i t e  - mat r i x  5-7% 
Garnet - anhedral - subhedral c r ys ta l s  1  0-1 5% 
B i o t i t e  - small t o  medium f lakes 10% 
Apat i te  - occurr ing p r i m a r i l y  i n  i s o t r o p i c  

basal sections (1% 

Texture: The large K-feldspar c r ys ta l s  are we1 1 twinned 
(Carlsbad type) surrounded by a  mat r i x  o f  p lagioclase 
and scapol i te.  The scapo l i te  appears t o  be the l a s t  
mineral t o  be c r ys ta l l i zed ,  and ind icates a  very high 
c r y s t a l l i z a t i o n  temperature f o r  the stock. 

K- fe l  dspar - l a rge  phenocrysts 80% 
B i o t i t e  - medium grained, euhedral grains 5-10% 
Garnet - medium grained, anhedral grains 5-10% 
Hornblende - medium grained, deep green grains 5-10% 

Texture: The K-feldspar are i n  a  mat r i x  o f  hornblende, b i o t i t e  
and garnet. L i t t l e  t o  no a l t e r a t i o n  o f  the  fe ldspar.  

Fel dspar-K-feldspar - 70-80% 
-Plagiocl  ase - completely a1 tered t o  s e r i c i  t e  5-1 0% 

Garnet - anhedral t o  subhedral c r ys ta l s  10% 
B i o t i t e  - p a r t i a l l y  a1 tered 81 wel l  cleaved 5% 

Texture: The rock i s  predominantly composed o f  K-feldspar. The 
K-feldspar i s  p a r t i a l l y  a1 tered t o  c lays but  no t  as 
h igh ly  a1 tered as t he  plagioclase. 

Feldspar-Pl agioclase - q u i t e  fresh, euhedral c r y s t a l  s  40-45% 
-K-fel dspar - par ts  are h igh l y  a1 tered whi 1  e  

others are f resh  40-45% 
Hornbl ende - poi1 k i o b l a s t i c  c r ys ta l s  5-1 0% 
Garnet - poi1 k i o b l a s t i c  c r ys ta l s  5-1 0% 
Quartz - occurs as a  vein - h igh l y  s t ra ined  

Texture: The rock i s  h i gh l y  a l tered.  The K-feldspars are par- 
t i a l l y  a l tered.  The quartz veins show d e f i n i t e  signs 
o f  s t ra in .  

Feldspar-K-feldspar - f i n e  t o  medium grains, a1 tered 55-65% 
-Plagioclase - n o t  a1 tered 1 0% 

Hornbl ende - 10-1 5% 
Quartz - c l e a r  c r y s t a l s  5-1 0% 
F l  u o r i  t e  - found as inc lus ions w i t h i n  the  

K-fel dspar , c lea r  1-2% 
Garnet - brown, i s o t r o p i c  aggregates 10% 

Texture: The rock i s  f i n e  grained and equigranular. The f l uo r -  
i t e  i s  occasional ly purp le  and appears t o  occur around 
small inc lus ions w i t h i n  the  f l u o r i t e .  These i nc lu -  
sions may be very small c r y s t a l s  of u ran in i te .  



SAMPLE NO. MINERALOGY DESCRIPTION . PERCENTAGE 

RA-77-270 Fel dspar-K-fel dspar - 1 arge c r ys ta l  s, sta ined 70-80% 
-Plagioclase - medium c rys ta l s  81 a1 tered. 

B i o t i t e  - small f lakes 1;5% 
Hornbl ende - anhedral c r ys ta l s  5-1 0% 
F l u o r i t e  - small anhedral c r ys ta l s  1-2% 
Garnet - la rge  phenocrysts, wel l  zoned 10-1 5% 

Texture: The rock i s  coarse grained. The garnets are euhedral 
but  h i gh l y  zoned. The hornblende and b i o t i t e  occurs as 
small anhedral c r y s t a l s  o r  f lakes.  

RA-77-271 Fel dspar-K-fel dspar - l a rge  euhedral c r ys ta l s  80-85% 
- P l  ag ioc l  ase - small anhedral aggregates 1 0-1 5% 

Scapol i t e  - occurs as f i l l i n g s  1-3% 

Texture: A coarse grained fe ldspar  r i c h  rock. The plagioclase 
occurs as a mat r i x  f o r  the  K-feldspar. 

RA-77-272 Fel dspar-K-fel dspar - medi um grained, equi granular 70-80% 
-Plagioclase - small a l t e red  grains 1 0% 

Muscovite - small t o  medium f lakes  5% 
B i o t i t e  - small f l akes  5% 

Texture: The rock i s  medium grained and equigranular. It appears 
t o  have reached equi l ibr ium. Some r t a l l  i z a t i o n  
has occurred, i n  which the abundant 
reappearing on g ra in  boundaries. 

RA-77-273 Fel dspar-K-fel dspar - 1 arge euhedral c r ys ta l  
-Plagioclase - small anhedral and equi 

c rys  t a  1 s 
Scapol i t e  - i n f i l l i n g s  
Garnet - euhedral c r ys ta l s  

ecrys 
small 

granu 

grains are 

Texture: The rock i s  p r i m a r i l y  composed o f  K-feldspar. 

RA-77-274 Feldspar-K-feldspar - stained, equigranular c r ys ta l s  60-75% 
-Plagioclase - equigranular - poss ib ly  a1 b i  t e  

r i c h ?  20-30% 
B i o t i t e  - small f lakes 5 % 
Hornblende - small anhedral c r ys ta l s  5% 
Scapol i t e  - minute grains 1 % 

Texture: The rock i s  f i n e  t o  medium grained, equigranular w i t h  
l i t t l e  t o  no mafics. The K-feldspar i s  s l i g h t l y  a l t e red  
t o  clays. The mafics are p a r t i a l l y  concentrated i n  
bands. 

RA-77-275 Fel dspar-PI agi oc l  ase - 
-K-fel dspar - 

F l  u o r i  t e  - 
Hornbl ende - 
Garnet - 
B i o t i t e  - 
Texture: The rock i s  equigranular and f i n e  t o  medium grained. 



SAMPLE NO. MINERALOGY DESCRIPTION PERCENTAGE 

RA-77-276 Feldspar-K-feldspar - medium s ized grains, subhedral 70-80% 
- P l  ag ioc l  ase - 2- 5% 

Nephel i ne - anhedral grains, f resh  t o  h igh 
a1 te red  8-1 0% 

Scapol i t e  - anhedral 2-5% 
B i o t i t e  - f l akes  associated w i t h  the garnet 5-10% 
Garnet - anhedral aggregates 5-10% 
F l u o r i t e  - small anhedral grains, some are 

purp l  e 4 1  % 

Texture: The rock i s  medium grained and equigranular. There i s  
no s ign o f  any f o l i a t i o n .  The on ly  s ign o f  r a d i o a c t i v i t y  
i s  t he  purp le  f l u o r i t e .  

RA-77-277 Feldspar-K-feldspar - medium anhedral grains, equigranular60-70% 
-Plagioclase - 2-5% 

Scapol i t e  - anhedral c r y s t a l s  5% 
Ca l c i t e  - anhedral grains, twinned 1-2% 
Hornbl ende - green pleochroism, some good 

cleavages 5-1 0% 
Garnet - small anhedral grains 5-1 0% 
Nephel i ne - medium anhedral grains, a1 te red  1 0% 

Texture: The rock i s  medium grained, equigranular and massive. 

RA-77-278 Fel dspar-K-feldspar - medium t o  coarse, anhedral c r y s t a l  s 50-60% 
-Plagioclase - medium anhedral c r y s t a l s  10-1 5% 

Scapol i t e  - small anhedral c r y s t a l s  5% 
F l  uo r i  t e  - anhedral c r y s t a l s  L 1% 
Horn b l  ende - f i l l e d  w i t h  inc lus ions  10% 
Garnet - anhedral c r y s t a l s  8-1 0% 
B i o t i t e  - small f l a kes  3-5% 

Texture: The rock i s  medium grained, equigranul a r  and massive. 
The small amounts o f  f l u o r i t e  are  no t  purple. The rock 
i s  genera l ly  fresh. 

RA-77-279 Fel dspar-K-feldspar 
- P l  ag ioc l  ase 

Scapol i t e  

Garnet 

Hornbl ende 

F l u o r i t e  

High ly  a1 te red  
mater ia l  i n  veins 

- equi granul a r  gra ins  50-60% 
- small c l e a r  veins 10% 
- c l e a r l y  associated w i t h  ve in  

mate r ia l  10-1 5% 
- occasional l y  associated w i t h  

f l u o r i t e  1 0% 
- green t o  very dark green i n  plane 

1 i g h t  10% 
- some o f  i t  i s  purple, espec ia l l y  

along veins 3-5% 
- poss ib ly  a c l a y  & c h l o r i t e  mix ture  2-5% 

Texture: The rock i s  medium grained, equigranular and massive. 
The c l ay  c h l o r i t e  mix ture  appears t o  be i n  veins, but  
what the mineral  was i s  no t  c l ea r  s ince i t  i s  a l l  
a 1 tered. 



SAMPLE NO. MINERALOGY DESCRIPTION . PERCENTAGE 

RA-77-280 Fel dspar-K-fel dspar - phenocrysts w i t h  medium grains 
matrix 7 0% 

-Plagioclase - 5-8% 
Scapol i t e  - anhedral aggregates 5% 
Hornbl ende - anhedral aggregates 5% 
Garnet - euhedral c rys ta ls  10% 
Fluorite - anhedral c rys ta ls  5-8% 
Calcite - anhedral c rys ta ls  2 % 

Texture: The rock is  composed of phenocrysts of K-feldspar in a 
matrix of garnet, pl agiocl ase, scapol i t e ,  f luo r i t e ,  
K-fel dspar and hornblende. Numerous small pinpricks 
of intense purple within the f l u o r i t e  suggest the 
presence of small grains of radioactive materials. 

RA-77-281 Fel dspar-Plagiocl ase - anhedral crystal  10-1 5% 
-K-feldspar - subhedral, equigranular c rys ta ls  70-80% 

Fl uori t e  - anhedral aggregates 1 0% 
Biot i te  - small anhedral flakes 5-1 0% 

Texture: The rock is medium grained, equigranular and massive. 

RA-77-282 Feldspar-K-feldspar - subhedral c rys ta ls ,  equigranular 65-75% 
-Plagioclase - anhedral c rys ta ls  10% 

Biot i te  - anhedral flakes 5-1 0% 
Fluorite - anhedral c rys ta ls  5-10% 
Scapol i t e  - anhedral c rys ta ls  2-3% 

Texture: The rock is medium grained, equigranular and massive. 
There is  a l o t  of f luo r i t e ,  but l i t t l e  of i t  i s  purple. 

RA-77-283 Examined by N. B. Research and Productivity Counci 1 under microprobe. RA-77-284 

RA-77-285 Feldspar-K-feldspar - phenocrysts and smaller c rys ta ls  65-70% 
-Plagioclase - small c rys ta ls  5-1 0% 

Garnet - euhedral c rys ta ls  1 0% 
Biot i te  - medium sized subhedral flakes 10% 
Scapol i t e  - anhedral c rys ta ls  5% 
Calci t e  - anhedral c rys ta ls  L1% 

Texture: The rock i s  medium grained w i t h  some remnant phenocrysts 
of K-fel dspar. The ragged edges of the K-feldspar 
c rys ta ls  suggest these crys ta ls  a re  recrystal l iz ing.  

RA-77-286 Feldspar-K-feldspar - 
-Plagioclase - 

Hornbl ende - 
Garnet - 
Bioti te  - 
Fluori te  - 

1 arge su bhedral t o  euhedral crystal  s 70-80% 
10% 

anhedral c rys ta ls  associated w i t h  
garnet 5-1 0% 
euhedral c rys ta l s ,  highly zoned 5% 
anhedral c rys ta l s ,  associated with 
garnet 5% 
small anhedral grains d l %  

Continued . 



SAMPLE NO. MINERALOGY DESCRIPTION .PERCENTAGE 

RA-77-286 - Continued 

Texture: The rock i s  composed o f  l a rge  c r y s t a l s  o f  K-feldspar 
and a few euhedral c r y s t a l s  o f  garnet and anhedral 
c r ys ta l s  o f  hornblende and b i o t i t e .  It i s  very 
coarse grained. 

RA-77-287 Fel dspar-K-fel dspar - p r i m a r i l y  small anhedral c r y s t a l  
w i t h  some phenocrysts 75-85% 

- P l  agioclase - small anhedral c r y s t a l  s 5-1 0% 
Garnet - anhedral c r y s t a l s  5-1 0% 
F l  uor i t e  - anhedral c r y s t a l s  1% 
Limoni t e  - f r a c t u r e  f i l l i n g s  1-2% 
Augi t e  - anhedral c r ys ta l ,  f i l l e d  w i t h  

i n c l  usions 1% 

Texture: The rock i s  p r i m a r i l y  composed o f  medium grained, 
equigranular  crystals.  However, the re  a re  a few 
remnant K- fe l  dspar phenocrysts. The phenocrysts are 
h i gh l y  corroded. The maf ic minerals are  p r i m a r i l y  
concentrated i n  a small band. 

RA-77-288 Feldspar-K-feldspar - small anhedral c r y s t a l s  equi- 
granular  70% 

-Plagioclase - small anhedral gra ins  5% 
Garnet - anhedral aggregates 1 0% 
B i o t i t e  - anhedral f l akes  7-10% 
Scapol i t e  - anhedral c r ys ta l s  5-1 0% 

Texture: The rock i s  medium grained, equigranular and massive. 
The scapo l i t e  and p lag ioc lase appear t o  be c l ose l y  
associated. There i s  no s ign o f  rad ioac t i ve  minerals. 



INTRODUCTION 

S i x t e e n  samples made up v a r i o u s l y  of t h i n  s e c t i o n s ,  
s l a b s ,  and rock  fragments ,  were submit ted  f o r  microscopy, 
autoradiography and microprobe examination i n  o r d e r  t o  
i d e n t i f y  t h e  r a d i o a c t i v e  minera l s  p r e s e n t .  

INVESTIGATION 

Autoradiograph exposures  of t h e  rock s l a b s  from 18-72 
hours showed s i g n s  of r a d i a t i o n  exposure i n  almost a l l  cases  
( P l a t e s  1, 2 ,  and 3 ) .  Both v e i n  and f r a c t u r e  f i l l i n g s  
(secondary?) and g r a n u l a r  d i s t r i b u t i o n s  (primary?) i n  t h e  
rock m a t r i x  were e v i d e n t .  

Examination o f  t h e  t h i n  s e c t i o n s ,  which c l o s e l y  c o r -  
responded t o  t h e  s l a b s  exposed t o  f i l m ,  showed those  a r e a s  
r e s p o n s i b l e  f o r  t h e  r a d i a t i o n .  Observat ions on t h e  au to -  
radiographs and t h i n  s e c t i o n s  a r e  p resen ted  i n  Table 1. 

Since  i d e n t i f i c a t i o n  of t h e  r a d i o a c t i v e  minera l s  could 
not  be made adequa te ly  from t h e  s l a b s  o r  t h i n  s e c t i o n s ,  
minera l  c o n c e n t r a t i o n s  were made by heavy l i q u i d .  These 
were mounted i n  p o l i s h e d  s e c t i o n ,  and a f t e r  autoradiography 
t o  demonstrate  t h e  c o n c e n t r a t i o n  of r a d i o a c t i v e  c o n s t i t -  
uents  ( P l a t e s  4, 5  and 6 ) ,  microprobe analyses  were c a r r i e d  
out  on each of t h e  samples.  The r e s u l t s  a r e  l i s t e d  below. 

With t h e  excep t ion  of  samples HW62, 2437, 2438, 15512A 
and 15512B t h e  r a d i o a c t i v e  minera l s  proved t o  be f i n e  g ra ined  
(mostly l e s s  t h a n  10 microns)  and were enclosed i n  t h e  
a s s o c i a t e d  s i l i c a t e  minera l s .  Secondary a l t e r a t i o n  t o  
uranium s i l i c a t e  -of what appeared t o  be primary u r a n i n i t e  i s  
common b u t  t h e  a n a l y s e s  were l i m i t e d  both  by t h e  f i n e  g r a i n  
s i z e  and by t h e  small s c a l e  inhomogeneity of t h e  r a d i o a c t i v e  
a r e a s .  

A l l  of t h e  elements  l i k e l y  t o  be p r e s e n t  i n  t h e  r a d i o -  
a c t i v e  minera l s  were checked i n c l u d i n g  Cu, Zn, N i ,  V ,  A l ,  P ,  
Z r ,  Mg, b u t  o t h e r  t h a n  f o r  t h e  t h o r i t e  compositions w i t h  
r a r e  e a r t h s ,  t h e  uranium m i n e r a l s  were composi t ional ly  
s imple w i t h  uranium (+thorium) only  o r  uranium and s i l i c o n .  
Oxygen could  n o t  be  ana lysed  b u t  it i s  c e r t a i n  t h a t  t h e  
phases  a r e  b u i l t  up of  t h e  ox ides .  The r e l a t i v e  e a s e  w i t h  
which t h e  m i n e r a l s  tended t o  change p h y s i c a l l y  beneath  t h e  
e l e c t r o n  beam ( w i t h  t h e  e x c e p t i o n  of u r a n i n i t e  and t h e  pure  
t h o r i t e )  is  c h a r a c t e r i s t i c  of hydra ted  phases.  



A t h i n  s e c t i o n  and s l a b  were submitted of t h i s  sample 
and both were requ i red  t o  be re tu rned .  Weak r ad i a t i on  ex- 
posure was noted on the  autoradiograph wi th  some concen- 
t r a t i o n  of r a d i a t i o n  from a few i s o l a t e d  g ra in s .  No sample 
was ava i l ab l e  f o r  microprobe a n a l y s i s .  

Weak r a d i o a c t i v i t y  i s  i n d i c a t e d  on a long exposure 
autoradiograph and no s i g n i f i c a n t  l e v e l s  on an autoradio-  
graph of a heavy concentra te .  

One mineral  g r a i n  r i c h  i n  thorium was encountered, 250 
x 200 microns i n  s i z e  and l i b e r a t e d .  Compositionally the  
mineral  i s  made up of thorium, s i l i c o n ,  calcium, phosphorus, 
cerium and lanthanum wi th  no concent ra t ions  of any o ther  
metals .  Only a minor amount of uranium was present .  

The thorium content  of t h e  mineral  i s  about 40% Tho2 
and i t  i s  almost c e r t a i n l y  , t h o r i t e  showing considerable 
s u b s t i t u t i o n  by the  o the r  elements detected.  

There was no s i g n i f i c a n t  r a d i a t i o n  v i s i b l e  on a long 
exposure of t h e  rock s l a b  t o  f i l m ,  bu t  t h e r e  were moderate 
l e v e l s  of r a d i a t i o n  noted on t h e  autoradiograph of the  
mineral  concentra te .  

E lec t ron  probe analyses of  t h e  s e c t i o n  showed numerous 
very f i n e  g ra in s  of a uranium r i c h  mineral  enclosed mostly 
i n  t he  s i l i c a t e s .  The very f i n e  s i z e  precluded accurate  
ana lys i s  but  where t h e r e  was r e l a t i v e  freedom from i n t e r -  
fe rence  the  only element c o n s i s t e n t l y  p resen t  i s  uranium (up 
t o  80% UO ) ,  hence the  mineral  is  assumed t o  be u ran in i t e .  
Thorium i$ presen t  i n  amounts n e a r  7% ( t h e  small  g r a in  s i z e  
and absence of a r e l i a b l e  s t anda rd  make the  ana lys i s  of 
thorium only s emiquan t i t a t i ve ) .  

A second uranium bear ing minera l  much r a r e r  than the  
u r a n i n i t e  con ta ins  niobium and t i t an ium with t he  uranium up 
t o  about 15-20% UO . The minera l  appears t o  be r e l a t e d  t o  
t he  pyrochlore gro&p. I n  'common wi th  a l l  of these  f i n e  
gra ined inc lus ions ,  i n t e r f e r e n c e  from t h e  assoc ia ted  en- 
c los ing  minerals  makes an accu ra t e  compositional de t e r -  
mination almost impossible.  



The desc r ip t ion  of t h i s  sample matches very c lo se ly  
t h a t  of 7 6 . 2 7 ,  both u r a n i n i t e  and r a r e r ,  pos s ib l e  pyro- 
ch lore ,  were noted and a s  before  t h e  g r a i n  s i z e ,  mostly l e s s  
than 10 microns l i m i t s  t h e  a n a l y t i c a l  determinations.  

On t h e  autoradiographs no s i g n i f i c a n t  l e v e l s  of r ad i -  
a t i o n  were noted bu t  examination of t h e  mineral  concentra te  
by microprobe encountered regions  of r a d i o a c t i v i t y .  These, 
i n  common with  previously  examined sec t ions  appear t o  be 
u r a n i n i t e  g r a i n s ,  less than 10-20 microns i n  s i z e  and i n -  
cluded i n  s i l i c a t e .  Other elements: s i l i c o n ,  calcium e t c .  
a r e  a r e s u l t  of i n t e r f e r ence .  Some g ra ins  containing niobium 
were noted bu t  uranium was n o t  c o n s i s t e n t l y  assoc ia ted  with 
them. Thorium could no t  be r e l i a b l y  analysed on t h e  g ra ins  
seen. I n  csmmon with  most of t he se  samples, f l u o r i t e  is  of 
f requent  occurrence. I n  t h i s  case  some r a d i a t i o n  damage i s  
evident  (P l a t e  7 ) .  

This sample i s  s i m i l a r  t o  283 conta ining both poss ib le  
u r a n i n i t e  and a niobium mineral  wi th  and without  uranium. 
Small g r a i n  s i z e s  and element i n t e r f e r e n c e s  from the  c lo se ly  
assoc ia ted  minerals  made accu ra t e  d e f i n i t i o n  impossible.  

Radioac t iv i ty  was no t  noted on a long exposure of t he  
rock s l i c e  and only low l e v e l s  on a minera l  concentrate 
autoradiograph. 

Microprobe examination encountered mineral g r a in s  of 
poss ib le  u r a n i n i t e  UO which a r e  always very small ,  <10 
microns, and always iec luded i n  s i l i c a t e .  Thorium could not  
be analysed because of t h e  smal l  g r a i n  s i z e .  

No r a d i a t i o n  exposure w a s  seen on the  autoradiograph of 
t he  rock s l i c e ,  bu t  low l e v e l s  were i nd i ca t ed  i n  t he  ex- 
posure of t h e  mineral  concen t ra te .  



Two uranium bear ing minerals  were noted; pos s ib l e  
u r a n i n i t e  and a uranium s i l i c a t e .  Both minerals  were i n  
very small  g r a i n s ,  included i n  s i l i c a t e s  and the  analyses 
suf fe red  from i n t e r f e r e n c e  from t h e  assoc ia ted  minerals .  
Accurate i d e n t i f i c a t i o n  was n o t  poss ib le .  

Very s t rong  r a d i a t i o n  was encountered from both the  
rock s l i c e  and t h e  mineral  concentra te .  

Uran in i te  (UO ) i n  smal l  g r a i n s  i s  f a i r l y  common. 
Thorium up t o  abouz 5-71 Tho i s  presen t  i n  t he  u ran in i t e .  

8 The g ra ins  a r e  always in t ima e l y  assoc ia ted  wi th  s i l i c a t e s  
and the re  i s  t h e  formation of secondary uranium s i l i c a t e  
wi th  minor calcium. The uranium s i l i c a t e  may reach s i z e s  of 
up t o  100 microns ac ross  bu t  always conta ins  a l a rge  quan t i t y  
of quar tz  granules .  The behaviour of t h e  mineral  under the  
microprobe beam is  t y p i c a l  of a hydrated phase and the  
mineral i s  probably uranophane. Thorium was not  detected.  

Strong r a d i a t i o n  was noted from both the  rock s l a b  and 
the  mineral  concentra te .  

Thorium r a t h e r  than uranium is  respons ib le  f o r  t he  
r a d i o a c t i v i t y .  Two r e l a t e d  compositions were noted:-a 
thorium s i l i c a t e  conta ining no calcium, no phosphate, no 
r a r e  e a r t h s  - i .e.  a f a i r l y  pure t h o r i t e ,  and a hydrated 
thorium s i l i c a t e  wi th  calcium, cerium, lanthanum and neo- 
dymium and nothing e l s e  (a  v a r i e t y  of t h o r i t e ) .  The t h o r i t e  
i s  r e a d i l y  v i s i b l e  i n  t h e  t h i n  s ec t ion .  I t  appears t o  be 
metamict w i th  l e s s e r  r e l i e f  and i s  l e s s  deeply coloured than 
the  a s soc i a t ed  garne t .  Expansion d i s rup t ion  of t h e  surround- 
ing s i l i c a t e s  is r e a d i l y  apparent  ( P l a t e  8) .  

HW 99 ( l a b e l l e d  68) 

No r a d i a t i o n  exposure was noted on the  autoradiograph 
of t he  rock s l i c e  bu t  a low l e v e l  w a s  seen on the  mineral  
concentra te  exposure. 

The only uranium bear ing mineral  encountered by probe 
is  a uranium s i l i c a t e  i n  g r a i n s  from l e s s  than 10 microns up 
t o  30 microns w i th  one of 100 microns. The composition i s  
remarkably inhomogeneous and shows ex tens ive  i n t e r f e r e n c e  
from the  a s soc i a t ed  s i l i c a t e s .  Good compositional d a t a  
could not  be obta ined bu t  t h e  mineral  appears t o  be a 
secondary uranium s i l i c a t e  p o s s i b l y  close,  t o  uranophane 
(ca(uo2) 2 (sio,) 2 (OH) 2 5H20- 



Table 1 

Radioact ive  Minerals  

Autoradiograph Exposures Radioact ive  Minerals  
Sample Concentrate  I d e n t i f i e d  by probe 

weak 
weak 
weak 

I 1  

weak 
I I 

none 
none 
s t r o n g  
s t r o n g  
none 
moderate 
s t r o n g  

II 

none 
weak 

weak 
moderate 

11 

weak 
I I 

weak 
weak 
s t r o n g  
s t r o n g  
weak 
moderate 
s t r o n g  

1 I 

weak 
weak 

n o t  determined 
t h o r i t e  
u r a n i n i t e ,  pyrochlore?  

I 1  1 I 

I I u s i l i c a t e  
I I uranophane 

t h o r i t e  
uranophane 
c o f f i n i t e ,  u r a n i n i t e ?  
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