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1 . 0  INTRODUCTION 

During t h e  1985 uranium reconnaissance program conducted 
by CEGB Explora t ion  (Canada) Ltd.,  i n  t h e  Cabin Creek a r e a ,  
anomalous r a d i o a c t i v i t y  was d i scovered  i n  t h e  Cretaceous 
b i o t i t e  q u a r t z  monzonite s tock .  

Rock c h i p  ana lyses  revea led  uranium va lues  w i t h i n  a 
megaporphyri t ic  phase of t h e  i n t r u s i v e  (up t o  2.1% u308) 
and wi th in  a c l a y  a l t e r e d  q u a r t z  monzonite (up t o  5650 ppm 
u308) 

T h i s  r e p o r t  documents geochemical,  geophys ica l  and 
geo log ica l  s t u d i e s  c a r r i e d  o u t  over Bozo 1-12 c l a ims  between 
August 10 and October 15,  1985. 

2.0 LOCATION AND ACCESS 

The Cabin Creek s tock  is s i t u a t e d  100 km nor thwest  of 
Watson Lake, The c l o s e s t  s e t t l e m e n t  is Rancheria,  
approximately 60 km t o  t h e  south-southwest  on k i lome t r e  1183 
of  t h e  Alaska Highway ( s e e  F igure  1). 

A win te r  road ex tends  from t h e  A l a s k a  Highway n o r t h  t o  t h e  
Lia rd  River-Cabin Creek junc t ion  and pas ses  t o  w i th in  1 0  km of  
t h e  e a s t e r n  edge of t h e  b a t h o l i t h .  A f i x e d  wing a i r s t r i p  is 
s i t u a t e d  j u s t  sou th  of  t h e  Lia rd  River - Cabin Creek 
junc t ion ,  T h i s  a i r s t r i p  was u t i l i z e d  by p rev ious  e x p l o r a t i o n  
companies dur ing  p l a c e r  gold mining o p e r a t i o n s  on Cabin Creek, 

During t h e  1985 season,  t h e  f i e l d  crew was mobi l ized from 
Watson Lake t o  t h e  Lia rd  River-Cabin Creek junc t ion  u t i l i z i n g  
a f loat -equipped f i x e d  wing a i r c r a f t  c h a r t e r e d  from Watson 
L a k e  F ly ing  Serv ices .  Personnel  and equipment were t h e n  
t r a n s p o r t e d  by h e l i c o p t e r  t o  a camp s i t e  j u s t  n o r t h  of  t h e  
Bozo Claims on a t r i b u t a r y  of  Cabin Creek, 

3.0 REGIONAL GEOLOGY 

Geological  mapping of t h e  Wolf Lake map s h e e t  was c a r r i e d  
o u t  by Poole of t h e  Geological  Survey of  Canada du r ing  t h e  
e a r l y  1950 ' s  a t  a  s c a l e  of 1:250,000 ( s e e  Map 1). T h i s  work 
d e l i n e a t e d  t h e  boundar ies  of Cretaceous i n t r u s i o n s  des igna t ed  
t h e  C a s s i a r  (Unit  15 )  and Seagu l l  (Unit  16 )  b a t h o l i t h s  and 
r e l a t e d  s t o c k s ,  These u n i t s  i n t rude :  

- l a t e  P r o t e r o z o i c  t o  Mis s i s s ipp ian  miogeosyncl inal  
sedimentary rocks  (Cass ia r  P la t form)  

- a t h i c k  i n t e n s e l y  sheared sequence of  Carboni fe rous  
c l a s t  i c ,  ca rbona te  and i n t r u s i v e  rocks  (Yukon 
C a t a c l a s t i c  Complex) , 
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4.0 LOCAL GEOLOGY AND STRUCTURE 

The Cabin Creek a r e a  is unde r l a in  by Cretaceous porphyri -  
t i c  b i o t i t e  g ran i t e -qua r t z  monzonite which i n t r u d e s  Cambrian 
q u a r t z i t e s ,  b i o t i t e  s c h i s t s  and g n e i s s e s  (see Map 2 ) .  The 
i n t r u s i v e  rocks a r e  medium t o  c o a r s e  g ra ined  and g e n e r a l l y  
c o n s i s t  of 30% q u a r t z ,  55% f e l d s p a r s  (mic roc l ine  and p lag io-  
c l a s e )  and 10-15% b i o t i t e  wi th  minor magnet i t e ,  a p a t i t e ,  
r u t i l e  and r a r e  e a r t h  minerals .  I r r e g u l a r  shaped q u a r t z  
g r a i n s  from 0.5 t o  2.5 mm i n  s i z e  a r e  c l e a r  t o  dark smoky 
gray.  Or thoc lase  phenocrys t s  range from 2 t o  10 c m  i n  l eng th .  

Three l o c a l i z e d  t e x t u r a l  and/or compos i t iona l  phases  of 
t h e  s tock  have been observed: 

- c l a y  a l t e r e d  muscovi te -b io t i t e  monzonite (Bozo 
Grid #l, s e e  s e c t i o n  7.5.1) 

- magnet i te  b i o t i t e  r i c h  zones (Bozo Grid P2, s e e  
s e c t i o n  7.5.2) 

- small pods of  very c o a r s e  g ra ined  megaporphyri t ic  
g r a n i t e  (Bozo Grid %3, s e e  s e c t i o n  7.5.3) 

The most prominent r e g i o n a l  s t r u c t u r a l  f e a t u r e  is t h e  
nor thwest  t r e n d i n g  T i n t i n a  f a u l t  system p a r a l l e l  t o  t h e  Lia rd  
River.  Evidence of major c r o s s c u t t i n g  n o r t h e a s t  s t r i k i n g  
f a u l t s  a r e  observed a long  Cabin Creek and a sou the rn  t r i b u t a r y  
which pas ses  through t h e  c e n t r a l  p o r t i o n  of t h e  Cabin Creek 
s tock .  

5.0 PREVIOUS EXPLORATION 

During 1978, t h e  Geological  Survey of Canada c a r r i e d  o u t  
t h e  Uranium Reconnaissance Program (URP) over  t h e  Wolf Lake 
map s h e e t .  The h i g h e s t  s t ream sediment r e s u l t  (75.1 ppm U )  i n  
t h e  Cabin Creek a r e a  is s i t u a t e d  nea r  t h e  n o r t h e r n  c o n t a c t  of  
t h e  i n t r u s i v e  a long a major t r i b u t a r y  of  Cabin Creek ( s e e  Map 
2 ) .  

During 1979, Eldorado acqui red  c l a ims  ( E l l e  1-139) over 
t h e  Cabin Creek s tock  where s i x  a i r b o r n e  r ad iome t r i c  anomalies 
had been def ined .  I n i t i a l  work c o n s i s t e d  of ground radiomet- 
r i c ,  s o i l  and rock geochemical surveys  w i t h i n  g r i d s  e s t a b -  
l i s h e d  over t h e  p rope r ty ,  A t o t a l  of  531 s o i l  and 323 rock 
samples were c o l l e c t e d  f o r  uranium ana lyses .  Two ground 
r ad iome t r i c  anomalies (6000 cps ,  BGS-ISL) were f u r t h e r  
examined by t r ench ing  . The h i g h e s t  r ad iome t r i c  r ead ings  
co inc ided  with  anomalous s o i l  (>400 ppm U) and rock sample 
(>2080 ppm U and 390 ppm Th) r e s u l t s .  



Pre l iminary  minera log ica l  s t u d i e s  i n d i c a t e d  t h a t  t h e  
source  of t h e  anomalous r a d i o a c t i v i t y  w a s  due t o  an abundance 
of e u x i n i t e  w i th in  t h i s  coa r se  g ra ined  phase of t h e  i n t r u s i v e .  
The company a l s o  repor ted  a heavy minera l  sample w i th in  t h e i r  
c la im boundary y i e l d i n g  g r e a t e r  t han  10,00B ppb Au. 

R. T. B e l l  of t h e  Geological  Survey of  Canada c o l l e c t e d  
r a d i o a c t i v e  rock samples from t h e  Eldorado t r e n c h e s  and 
va r ious  ou tc rops  w i th in  t h e  i n t r u s i v e  du r ing  1981. One sample 
of q u a r t z  monzonite f l o a t  from a p i t  showed v a l u e s  of  g r e a t e r  
t han  500B ppm U.  Be l l  a t t r i b u t e s  most of  t h e  r a d i o a c t i v i t y  t o  
"opa lescen t  c o a t i n g s  on f r a c t u r e s ,  and from euxeni te -po lycrase  
and monazite". 

6.0 LAND STATUS 

Twelve cont iguous mineral  c la ims  (Bozo 1-12) were acqui red  
by s t a k i n g  on August 4, 1985 ( s e e  F igu re  2 ) .  These c l a ims  
were recorded a t  t h e  o f f i c e  of t h e  Mining Recorder i n  Watson 
Lake on August 8, 1985, Metal g r a n t  t a g s  w i th  s e r i a l  numbers 
YA 73628 - YA 73639 were i s sued  on September 3, 1985. These 
t a g s  w i l l  be a f f i x e d  t o  t h e  a p p r o p r i a t e  p o s t s  du r ing  t h e  1986 
f i e l d  e x p l o r a t i o n  program. S u f f i c i e n t  e x p l o r a t i o n  
expendi tures  from t h e  1985 program w i l l  be a p p l i e d  t o  t h e s e  
c l a ims  t o  hold t h e  p rope r ty  i n  good s t a n d i n g  f o r  an a d d i t i o n a l  
f i v e  years .  

7.0 THE 1985 PROGRAM 

7.1 General 

I n i t i a l  f i e l d  work commenced on August 1 5  and was 
completed on August 24. The fo l lowing  personne l  p a r t i c i p a t e d  
i n  t h e  p r o j e c t :  

Te r ry  Turner - P r o j e c t  Geologis t  
27 Rundleson Way NE 
Calgary,  AB, T1Y 3H7 

Sam Amukun - Geologis t  
Tesso I n t e r n a t i o n a l  Consul t ing Co. 
44 Shoo t f i e ld  Crescent  
Agincourt ,  ON, MIS 4E2 

Denis Yaychuk - Geologis t  
3931 Parkdale  Road 
Saskatoon, Sask, ,  S7H 5B3 

Tom Bojczyszyn - Geologis t  
231 - 18 Avenue NE 
Calgary,  AB, T2E 1N3 
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5. Paul MacDougall - Geologis t  
2  Harbourview Drive 
Sidney Mines, NS, B1V 3A1 

6, Bob McPherson - Geologis t  
326 Po in t  McKay Gardens NW 
Calgary,  AB, T3B 4V8 

The Cabin Creek s t o c k  was s e l e c t e d  f o r  r e g i o n a l  e v a l u a t i o n  
because of :  

- known uranium occur rences  

- its r e l a t i o n s h i p  t o  o t h e r  high l e v e l  Cretaceous b a t h o l i t h s  
w i th in  t h e  Wolf Lake map s h e e t  

- proximity  t o  l a r g e  s t r u c t u r a l  f e a t u r e s  (i.e. T i n t i n a  and 
c r o s s  c u t t i n g  f a u l t s ) ,  

7.2 STRUCTURAL STUDY 

Linea r s  were compiled from high l e v e l  a i r p h o t o s  A11449-395 
t o  398 and p l o t t e d  i n  quas i -cor rec ted  f a s h i o n  on a 1:31,680 
scale base  map. The l i n e a r s  were seg rega t ed  as t o  d i r e c t i o n  
f o r  comparison wi th  t h e  c l a s s i c  igneous i n t r u s i o n  j o i n t  model 
and wi th  t h e  shea r  couple  model r e l a t e d  t o  t h e  nearby T i n t i n a  
f a u l t  system. I n t e r p r e t e d  maps were prepared by extending o r  
connect ing l i n e a r s  s o  as t o  h i g h l i g h t  t h e  more p e r s i s t e n t  
t r e n d s .  A f i e l d  examination of  t h e s e  l i n e a r s  was proposed 
wi th  t h e  purpose of d e t e c t i n g  d i l a t i o n  zones where 
s t r u c t u r a l l y  c o n t r o l l e d  uranium m i n e r a l i z a t i o n  might occur .  

7.3 RECONNAISSANCE SURVEYS 

I n i t i a l  ground rad iomet r ic  p rospec t ing  surveys  i d e n t i f i e d  
anomalous r a d i o a c t i v i t y  and rock geochemistry r e s u l t s  
a s s o c i a t e d  wi th  f o u r  d i s t i n c t  l i t h o l o g i e s :  

- megaporphyri t ic  g r a n i t e  (Eldorado t r e n c h ) ,  spec t rometer  
r ead ings  up t o  25,800 cps ,  p a r t i a l  and t o t a l  e x t r a c t i o n  
a n a l y s e s  of 778.0 ppm and 2.1% U308 r e s p e c t i v e l y  

- c l a y  a l t e r e d  q u a r t z  monzonite, spec t rometer  r ead ings  up t o  
10,000 cps ,  p a r t i a l  e x t r a c t i o n  a n a l y s e s  up t o  956.0 ppm 
u308 

- p o r p h y r i t i c  magne t i t e -b io t i t e  r i c h  q u a r t z  monzonite, 
r ad iome t r i c  r ead ings  from 1000 t o  3600 cps ,  p a r t i a l  and 
t o t a l  e x t r a c t i o n  ana lyses  up t o  208.0 and 1550.0 ppm 
U3O8 r e s p e c t i v e l y  



- a p l i t e  dyke - i s o l a t e d  occur rence ,  up t o  990 ppm U308 
( t o t a l )  . 
Encouraged by i n i t i a l  geochemical r e s u l t s ,  Bozo c la ims  

1-12 were s t aked  t o  cover t h e  above r a d i o a c t i v e  occurrences .  

7.4 BOZO CLAIM EXPLORATION PROGRAM 

I n i t i a l  g e o l o g i c a l  mapping wi th in  t h e  Bozo c la ims  and t h e  
immediate a r e a  w a s  completed a t  a  s c a l e  of 1:5,000 ( s e e  Map 
3) . Rock exposure is l e s s  t h a n  f i v e  pe rcen t  and is l a r g e l y  
confined t o  t h e  r i dges .  A l l  ou t c rops  were t i e d  t o  t h e  main 
base  l i n e  o r  g r i d  l i n e s  by t o p o f i l  and compass. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite is t h e  predominant 
rock type  under lying t h e  western  h a l f  of  t h e  proper ty .  
Magnetic b i o t i t e  r i c h  phases  (Grid 12,  Bozo 6 c la im)  and 
megaporphyri t ic  pods (Grid #3, Bozo 3  c la im)  g e n e r a l l y  occur  
w i th in  t h i s  u n i t .  The e a s t e r n  ha l f  of t h e  c la ims  a r e  
g e n e r a l l y  u n d e r l a i n  by an equ ig ranu la r  b i o t i t e  q u a r t z  
monzonite. The r a d i o a c t i v e  c l a y  a l t e r e d  q u a r t z  monzonite l i e s  
w i th in  t h i s  equ ig ranu la r  phase  (Grid 81, Bozo 11 and 1 2  
c l a ims ) .  

Observat ions  on exposed p o r t i o n s  of t h e  s t o c k  i n d i c a t e d  
primary f o l i a t i o n  ( c r y s t a l  a l ignment)  d i r e c t i o n s  ranging from 
030 t o  060 degrees .  Crushing and s h e e t - l i k e  c a t a c l a s t i c  
s t r u c t u r e s ,  o f t e n  obscur ing t h e  f o l i a t i o n  i n  t h i s  reworked 
s tock ,  a r e  c h i e f l y  north-south s t r i k i n g .  The ang le  between 
c a t a c l a s t i c  and pr imary f o l i a t i o n ,  bo th  of  which have an 
a i r p h o t o  l i n e a r  response,  was observed t o  be  e i t h e r  55 - 60 
deg rees  o r  30 - 45 degrees .  Where t h e  angu la r  s e p a r a t i o n  was 
60 degrees ,  a  shea r  couple  o r  f a u l t  r e l a t e d  o r i g i n  is 
pos tu l a t ed .  Where t h e  s e p a r a t i o n  was 45 degrees ,  a c t i v e  
shea r ing  p o s s i b l y  occurred a long one d i agona l  j o i n t  d i r e c t i o n  
i n  l a t e  s t a g e  magmatic deformation.  Both p roces ses  were 
probably a c t i v e  and shear  couple  phenomena ( s t r i k i n g  045 and 
170 deg rees )  a r e  r e l a t e d  t o  major wrench f a u l t i n g  a long t h e  
T i n t i n a  f a u l t .  

Other ground obse rva t ions  were t h e  widespread j o i n t  
c o n t r o l l e d  g u l l i e s  and t r e n c h e s  s t r i k i n g  g e n e r a l l y  east-west .  
Loca l ly  t h e r e  a r e  p a r a l l e l  v e i n s  of ba r r en  vuggy q u a r t z  and 
occas iona l  o f f s e t t i n g ,  sugges t ing  normal f a u l t i n g  a long t h e s e  
breaks .  East-west l i n e a r s  t end  t o  be te rmina ted  o r  o f f s e t  by 
010-025 degree  l i n e a r s ,  s o  probably both  were involved du r ing  



l a t e  u p l i f t  of t h e  s tock .  A p l i t e  dykes having a  width of less 
than  one metre were observed,  having a  p r e f e r r e d  d i r e c t i o n  of 
130 degrees ,  which may r e p r e s e n t  a pr imary c r o s s  j o i n t  
d i r e c t i o n .  

Ground magnetometer and r ad iome t r i c  r ead ings  were 
c o l l e c t e d  a long t h e  main b a s e l i n e  a t  25 and 58 metre i n t e r v a l s  
r e s p e c t i v e l y  ( s e e  Map 5)  . 

The two main phases  of t h e  i n t r u s i v e  a r e  c h a r a c t e r i s t i c -  
a l l y  d i f f e r e n t  w i t h  regard t o  r a d i o m e t r i c  background and 
magnetic s i g n a t u r e  a s  shown below. The equ ig ranu la r  phase 
appears  t o  occupy t h e  c o r e  of  t h e  s t o c k  as d i sp l ayed  i n  t h e  
r eg iona l  magnetics shown on Map 2. 

L i tho logy  Radiomet r  i c s  (cps)  Magnetics (gamma) 
B-d R- - 

P o r p h y r i t i c  B i o t i t e  650 450-924 1100 747-1302 
Q u a r t z  Monzonite 

Equigranular  550 442-626 
Q u a r t z  Monzonite 

A t o t a l  of  55 s o i l  samples were c o l l e c t e d  a long  t h e  main 
base  l i n e  a t  58 metre i n t e r v a l s  w i t h i n  t h e  Bozo C l a i m  
boundaries.  The b a s e l i n e  was extended 450 metres t o  t h e  
southwest  and n o r t h e a s t  where an a d d i t i o n a l  1 8  samples were 
c o l l e c t e d .  

On t h e  Bozo claim t h e  background is about  3 ppm and t h e  
h ighes t  r e s u l t  was 52.0 ppm. Th i s  anomalous sample is 
s i t u a t e d  i n  c l o s e  proximity  t o  t h e  exposures  of  r a d i o a c t i v e  
c l a y  a l t e r e d  q u a r t z  monzonite. 

Northeast  of Bozo 11 and 1 2  c la ims ,  f i v e  consecu t ive  
sample s t a t i o n s  showed anomalous s o i l  r e s u l t s  between 12.8 and 
72.8 ppm U308. These r e s u l t s  a r e  a s  y e t  unexplained.  

7.5 Bozo Grid Explora t ion  Program 

Three g r i d s  were e r e c t e d  w i t h i n  t h e  c l a i m  boundary t o  
cover  r a d i o a c t i v e  occurrences .  For c o n t r o l  purposes ,  t h e  
g r i d s  were t i e d  t o  t h e  c l a im  l i n e  ( a l s o  t h e  main b a s e l i n e )  
which has  an o r i e n t a t i o n  of 55 degrees .  Ground r ad iome t r i c  
and magnetometer surveys  were c a r r i e d  o u t  over  each g r i d  and 



along t h e  main base l ine .  T h i s  was supplemented by s o i l ,  
s t ream sediment and rock c h i p  sampling when warranted.  A 
compila t ion of  a l l  rock c h i p  samples c o l l e c t e d  i n  t h e  Cabin 
Creek a r e a  is shown i n  Table 1. 

7.5.1 Bozo Grid #1 

Geology: De ta i l ed  g e o l o g i c a l  mapping was completed over a  
10  m g r i d  a t  a  scale of 1:200 (see Map 5)  . Only two rock 
u n i t s  (des igna ted  Uni t s  A and E l  a r e  exposed w i t h i n  t h e  g r i d .  

Unit  A is a  c l a y  a l t e r e d  muscovi te -b io t i t e  g r a n o d i o r i t e  
which is exposed i n  ou tc rop  on ly  a long  t h e  wes te rn  edge of a  
north-south t r e n d i n g  draw. Represen ta t ive  samples a r e  
t y p i c a l l y  buf f  co loured ,  hematized, f r a c t u r e d  and c o n t a i n  
smoky quar tz .  Most boulders  found i n  t h e  a r e a  a r e  angula r  and 
appear t o  be f r o s t  heaved. Trenching exposed c o n c e n t r a t i o n s  of  
boulders  occur r ing  a long  a nor th-south t r e n d  f o r  a  d i s t a n c e  of 
50 metres and a long a 120 degree  t r e n d  f o r  about  60 metres.  
The width of each zone appears  t o  be less t h a n  5 metres .  

Unit  E is equigranula r  b i o t i t e  g r a n o d i o r i t e  and is exposed 
on t h e  r i d g e  t o p  near  t h e  nor thwestern  edge of  t h e  g r i d .  Th i s  
u n i t  is u s u a l l y  p o r p h y r i t i c  wi th  po tash- fe ldspar  l a t h s  up t o  4 
cm. Both angu la r  and wel l  rounded bou lde r s  of  t h i s  u n i t  a r e  
found randomly s c a t t e r e d  throughout t h e  g r i d .  

Radiometric Survey: Radiometric r ead ings  were recorded a t  
each g r i d  s t a t i o n  and a l s o  i n  t h e  ho le  which was excavated t o  
weathered bedrock f o r  s o i l  sampling purposes  ( s e e  Maps 6 and 
7 ) .  Sur face  read ings  ranged from 370 cps  i n  t h e  swamp a r e a  i n  
t h e  extreme s o u t h e a s t  t o  1270 c p s  i n  t h e  v i c i n i t y  of  a l t e r e d  
r a d i o a c t i v e  boulders  a t  t h e  i n t e r s e c t i o n  of  t h e  sub  b a s e l i n e  
and l i n e  0+00. In-the-hole r ad iome t r i c  r ead ings  g e n e r a l l y  
showed e l eva t ed  read ings ,  twice t h a t  ob ta ined  on t h e  su r f ace .  
A t  numerous s t a t i o n s  where r ead ings  exceed 1000 cps ,  a l t e r e d  
i n t r u s i v e  boulders  were found i n  t h e  hole .  The h i g h e s t  read- 
ing (2025 cps )  is s i t u a t e d  near  t h e  sou the rn  l i m i t  a t  which 
a l t e r e d  boulders  were de t ec t ed .  Gran i t e  sand was exposed by 
t r ench ing  a t  t h i s  l o c a t i o n  (Line 0+00W and Line 0+40S). 

Anomalous r a d i o a c t i v i t y  w i t h i n  t h e  c l a y  a l t e r e d  q u a r t z  
monzonite showed s p o t  rad iomet r ic  read ings  ranging from less 
than  1000 cps  t o  18,000 cps.  The uranium t o  thor ium r a t i o  was 
a s  high a s  14  t o  1. 

The r ad iome t r i c  background of t h e  equ ig ranu la r  q u a r t z  
monzonite is approximately 500 c p s  and a l l  bou lde r s  show 
r e l a t i v e l y  c o n s i s t e n t  readings .  



SAMPLE LOCATION RADIOMETRICS ( c p s )  ANALYSES (ppm U308) DESCRIPTION 
NUMBER OUTCROP BAG C O U W  PARTIAL TOTAL 

47.2 424.8 P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, f e l d s p a r  
phenocrysts  t o  3  cm; U/T=8/1, r a d i o a c t i v i t y  
could  be r e l a t e d  t o  nor th-south  s t r u c t u r e .  

85 RT-10 Eldorado Trench 3388 
68037'20.N, 
130024 ' 35"W 

Medium gra ined  p o r p h y r i t i c  q u a r t z  monzonite, 
smoky qua r t z ,  myrmekitic t e x t u r e ,  nor th-south  
t r end ing  minera l ized zone, U/T=5/1. 

8 5  RT-11 E ldora to  P i t  
68037'10"N, 
138025'12'W 

85 BO-179 Grid # 2  

85 80-182 Grid # 1  

2.1% Coarse g ra ined  megaporphyr i t ic  phase  of  q u a r t z  
monzonite, c o n s i s t s  mainly  of  b i o t i t e  and 
f e l d s p a r ,  u/T=l2/1.  

B i o t i t e  q u a r t z  monzonite,  c o a r s e  g ra ined  wi th  
o r t h o c l a s e  phenocrys t s  t o  5  cm, U/T=4/1. 

B i o t i t e  q u a r t z  monzonite,  c o a r s e  g ra ined ,  
anomalous r a d i o a c t i v i t y  t r e n d i n g  8680; U/T= 
6/1. 

B i o t i t e  q u a r t z  monzonite,  smoky q u a r t z ,  minor 
ep ido te ,  r u s t y  f r a c t u r e s .  

Coarse g ra ined  b i o t i t e  q u a r t z  monzonite, smoky 
qua r t z ;  U/T=5.5/1. 

P ink i sh  p e g m a t i t i c  q u a r t z  monzonite,  p o s s i b l e  
f i n e  a c i c u l a r  c r y s t a l s  o f  euxen i t e .  

B i o t i t e  q u a r t z  monzonite,  f e l d s p a r s  t o  4cm, 
euhedral  l m m  magnet i te .  

518.0 P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite,  magnetic,  
f r e s h ,  smoky q u a r t z .  

943.0 Clay a l t e r e d  muscovite g r a n i t e ,  s l i g h t l y  smoky 
q u a r t z ,  manganese c o a t i n g s .  



SAMPLE LOCATION RADIOMETRICS ( c p s )  ANALYSES (ppm U3O8) DESCRIPTION 
NUMBER OUTCROP BAG COUNT PARTIAL TOTAL 

Grid  # 1  

Grid # 1  

Grid 13 

Grid # 3  
Eldorado P i t  

Gr id  13 

Grid 13 

Grid # 3  

Grid 13 

Grid 1 2  

Grid 12 

Grid #3  

Grid 13 

Grid 13 

Grid #3  

Clay a l t e r e d  muscovi te  g r a n i t e ,  t r a c e  of  l i g h t  
green o p a l i n e  f i l m ,  smoky and c l e a r  q u a r t z ,  
hematized c o a t i n g s ,  i n t e n s e l y  f r a c t u r e d .  

Clay a l t e r e d  g r a n i t e ,  medium gra ined ,  s l i g h t l y  
p o r p h y r i t i c ,  b l ack  q u a r t z ,  secondary uranium?, 
hemat i te ,  s e r i c i t e  and muscovite.  
Magnetic b i o t i t e  q u a r t z  monzonite. f r a c u t r e d ,  
smoky q u a r t z  and c l e a r  q u a r t z ,  b i o t i t e  c l o t s .  

Muscovite pegmat i t e  w i th  tou rma l ine  and 
magnet i te  c r y s t a l s ,  b i o t i t e  c l o t s .  

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, 
U/T=g/l. 

magnetic 

Myrmeketic g r a n i t e ,  magne t i t e ,  tourmal ine .  

A l t e red  pegmat i te ,  muscovite,  tourmal ine ,  smoky 
and c l e a r  q u a r t z ,  magnet i te .  

B i o t i t e  q u a r t z  monzonite,  medium t o  c o a r s e  
g ra ined ,  moderate ly  magnetic.  

Coarse g ra ined  q u a r t z  monzonite,  weakly 
magnetic nea r  b i o t i t e  c l o t s .  

Megaporphyrit ic b i o t i t e  q u a r t z  monzonite. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, very  
magnetic f i n e  g r a i n e d  b i o t i t e  r i c h  groundmass. 

Medium gra ined  p o r p h y r i t i c  q u a r t z  monzonite, 
smoky q u a r t z ,  b i o t i t e  f l a k e s ,  weakly magnetic.  

Medium gra ined  p o r p h y r i t i c  q u a r t z  monzonite, 
weakly magnetic.  

Fine  g ra ined  e q u i g r a n u l a r  l e u c o c r a t i c  q u a r t z  
monzonite, weakly magnetic.  

Medium t o  c o a r s e  g r a i n e d  b i o t i t e  q u a r t z  
monzonite, smoky q u a r t z ,  weakly magnetic. 



SAMPLE LOCATION RADIOMETRICS ( c p s )  ANALYSES (ppm U308) DESCRIPTION 
NUMBER OUTCROP BAG COUUT PARTIAL TOTAL 

Grid 1 3  613.0 Coarse g ra ined  b i o t i t e  q u a r t z  monzonite,  smoky 
q u a r t z ,  moderately - very  magnetic.  

Grid 1 3  
B.L., 1+67S 

Medium gra ined  b i o t i t e  q u a r t z  monzonite, very  
magnetic . 

Grid # 3  2,000 
3+25S, 9+8BE 

Coarse  g ra ined  p o r p h y r i t i c  q u a r t z  monzonite, 
non-magnet i c .  

Grid 1 3  1,400 
3l+gZW, 5+%8N 

P o r p h y r i t i c  q u a r t z  monzonite, c l e a r  t o  l i g h t l y  
smoky qua r t z ,  non-magnetic. 

Grid # 3  900 
BL+315S - 1000 

Very f i n e  g ra ined  a p l i t e  d y k e ( ? ) ,  l e u c o c r a t i c .  

Grid #2  Megaporphyrit ic q u a r t z  monzonite,  smoky q u a r t z  
in t e rg rowths  t o  3cm. 

Grid 13 
4+055,0+5813 

Medium gra ined  p o r p h y r i t i c  q u a r t z  monzonite, 
smoky q u a r t z ,  non-magnetic. 

Medium gra ined  b i o t i t e  w i th  q u a r t z  monzonite, 
ve ry  magnetic. 

Grid # 3  
31+11W,3+78S 

Medium t o  c o a r s e  g r a i n e d  p o r p h y r i t i c  q u a r t z  
monzonite, very  magnetic.  

Grid (3  
Bozo Claims 
2+50S,S.B.L. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, 
moderate ly  magnetic 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, c o a r s e  
g r a i n e d ,  magnet i te  g r a i n s ,  c l e a r  and smoky 
q u a r t z .  

3m SW o f  550 
Eldorado Trench - 600 

170m N of  925 
BL+5W on Main 

Al t e red  muscovite q u a r t z  monzonite,  medium 
gra ined ,  smoky q u a r t z ,  hemat i t e  h a l o e s  around 
bleached c l a y - a l t e r e d  f e l d s p a r .  

Grid # 1  
135+13E 

Highly a l t e r e d  b i o t i t e ,  muscovi te  q u a r t z  
monzonite, hematized, smoky q u a r t z .  

Grid 11 Al te red  b io t i t e -muscov i t e -qua r t z  monzonite. 

Grid 11 Al te red  b io t i t e -muscov i t e  q u a r t z  monzonite, 
smoky q u a r t z ,  secondary? uranium. 

Pegmat i te ,  f r e s h  and u n a l t e r e d .  



SAMPLE LOCATION RADIOMETRICS (cps )  ANALYSES (ppm 0308) DESCRIPTION 
NUMBER OUTCROP BAG COUNT PARTIAL TOTAL 

2km W of  Bozo 
c l a ims ,  

W o f  Bozo Claims 

Western c o n t a c t  

E o f  Bozo Claims 

NE Contact  

NE Contact  

Bozo 4 Claim 

138026'W, 
60037 'N 

Coarse  g ra ined  b i o t i t e  q u a r t z  monzonite, weakly 
magnetic,  smoky q u a r t z .  

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite. 

B i o t i t e  q u a r t z  monzonite-gravel c o n s i s t i n g  of 
b l ack  q u a r t z  phenocrys t s  and b i o t i t e  i n  s o i l .  

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, magnetic.  

Bematized p o r p h y r i t i c  q u a r t z  monzonite. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite. 

P o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite, magnetic. 

P o r p h y r i t i c  q u a r t z  monzonite,  magnetic.  



Magnetometer Survey: A ground magnetic survey  showed a  
r e l i e f  of 120 gammas with  t h e  h i g h e s t  r ead ings  w i t h i n  t h e  
e a s t e r n  ha l f  of t h e  g r i d  ( s ee  Map 8 ) .  The nor th-south t r e n d i n g  
draw, a long  which a  concen t r a t i on  of c l a y  a l t e r e d  q u a r t z  
monzonite has been exposed, l i e s  a t  t h e  western  edge of t h e  
e l e v a t e d  magnetic read ings .  

Geochemistry: A t o t a l  of 133 s o i l  samples were c o l l e c t e d  
wi th in  t h e  g r i d  ( s o i l  d e s c r i p t i o n s  a r e  i n  Appendix 2  and 
l o c a t i o n s  a r e  shown on Map 9 ) .  R e s u l t s  ranged from 1.3  t o  114 
pprn U308 and t h e  background is about 6  ppm. The h ighes t  
va lue  (114.0 ppm) occurs  on t h e  southernmost g r i d  l i n e  w i th in  
a  water  s a t u r a t e d  swampy g ra s s l and .  An anomalous zone de f ined  
by t h e  12.0 pprn contour  l i n e  ex tends  a long  t h e  sou thern  edge 
of t h e  g r i d  and is co inc iden t  wi th  i n t e r m i t t e n t  d ra inage .  
Within t h e  o u t l i n e  of t h e  a l t e r e d  zone, up t o  64 pprn U308 
was recorded i n  a  s p o t  anomaly downslope from t h e  s o u t h e a s t e r n  
e x t e n t  of  t h e  exposed mineral ized boulders .  

The r e s u l t s  of  rock c h i p  g rab  samples from t h e  a l t e r e d  
zone ranged from 70.8 pprn U308 (RT-61, 1000 c p s )  t o  5650.0 
ppm U308 (RT-62, 18,000 C ~ S )  . 

A concen t r a t i on  of 19 a l t e r e d  bou lde r s  were l o c a t e d  170 m 
n o r t h  of t h e  g r i d .  A rock specimen (RT-1020) c o l l e c t e d  from 
t h i s  l o c a t i o n  analyzed 47.2 pprn U308 where a  s p o t  
r ad iome t r i c  reading of  975 cps  was recorded.  

Mineralogy: A sample of t h e  a l t e r e d  muscov i t e -b io t i t e  
q u a r t z  monzonite (sample CC-1) was s e n t  t o  Vancouver 
Pe t rog raph ic s  Ltd. (see Appendix 3 ) .  T h e i r  r e p o r t  recognized 
d e u t e r i c  a l t e r a t i o n  r e s u l t i n g  i n  t h e  format ion  of  k a o l i n i t e  
from p l a g i o c l a s e  and subsequent hemat i z a t i o n .  Accessory 
mine ra l s  recognized inc lude  a p a t i t e ,  z i r c o n  and ru t i le .  An 
au torad iograph  of t h e  sample showed a low l e v e l  of 
r a d i o a c t i v i t y  and minera log ica l  s t u d i e s  were unwarranted.  

Three  rock specimens of t h e  r a d i o a c t i v e  c l a y  a l t e r e d  
i n t r u s i v e  were analyzed by scanning e l e c t r o n  microanalyzer  and 
X-ray methods by S. Amukun ( s e e  Appendix 4 ) .  Two phases  of 
a l t e r a t i o n  and mine ra l i za t ion  have been recognized.  The f i r s t  
phase of  m i n e r a l i z a t i o n  is t h e  development of  uranium-bearing 
r a r e  e a r t h  minera l s ,  r a r e  e a r t h  phosphates  c o n t a i n i n g  thor ium 
and b r a n n e r i t e .  T h i s  phase is a s s o c i a t e d  wi th  d e u t e r i c  o r  
r e l a t i v e l y  low hydrothermal a l t e r a t i o n  of  potass ium f e l d s p a r s  
t o  muscovite. A l a t e r  phase is r ep re sen ted  by t h e  development 
of  low rad iogenic  lead-containing p i t chb lende  (probably formed 
by t h e  r emob i l i za t ion  of uranium from uranium-rare e a r t h  
mine ra l s )  and is a s s o c i a t e d  wi th  replacement of q u a r t z  and 
potass ium f e l d s p a r  with k a o l i n i t e  and wi th  minor 
s e r i c i t e - i l l i t e  a l t e r a t i o n  of t h e  potassium f e l d s p a r .  



Secondary uranium was observed i n  sample RT-62 (5650 ppm 
U308) Th i s  sample was f u r t h e r  examined by t h e  Geological  
Survey of Canada which repor ted  uranophane, an u n i d e n t i f i e d  
uranium-sil icate-phosphate and b r a n n e r i t e  ( s e e  Appendix 6 ) .  

7.5.2 Bozo Grid P2 

Geology and S t r u c t u r e :  Geological  mapping was completed 
over Grid # 2  a t  a s c a l e  of 1:1,000 (see Map 1 8 ) .  Rock 
exposure is l e s s  t han  t e n  pe rcen t  and is r e s t r i c t e d  t o  t h e  
western  ha l f  of t h e  g r i d .  The predominant rock type  is 
p o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite. Very o f t e n  l a r g e  
angula r  s l a b s  of t h i s  u n i t  appear t o  be f r o s t  heaved. 
Numerous 1 i n e a r  s t r u c t u r a l  f e a t u r e s  t r e n d  i n  a 
nor theast -southwest  d i r e c t i o n .  Subver t  i c a l  nor th-south,  
east-west  t r end ing  j o i n t s  have a l s o  been recognized.  

Radiometric Survey: The r ad iome t r i c  background over t h e  
g r i d  is approximately 500 cps  (see Map 11). Broad anomalous 
zones o u t l i n e d  by t h e  600-700 c p s  contour  l i n e  g e n e r a l l y  
d e p i c t  a r e a s  where e l eva t ed  s p o t  r ad iome t r i c  r ead ings  were 
recorded,  

De ta i l ed  p rospec t ing  i d e n t i f i e d  170 r a d i o a c t i v e  s p o t  
anomalies between 1000 and 3600 cps .  These anomalous r ead ings  
a r e  a s s o c i a t e d  wi th  magnetic, b i o t i t e  r i c h  phases  of t h e  
i n t r u s i v e .  These zones could be t r a c e d  i n t e r m i t t e n t l y  over 
s h o r t  d i s t a n c e s  and a r e  g e n e r a l l y  less than  one metre i n  
width. 

Two rad iomet r ic  anomalies were s e l e c t e d  f o r  t r ench ing .  
The h ighes t  r a d i o a c t i v i t y  was observed a t  t h e  base  of t h e  s o i l  
hor izon where a 5 cm magne t i t e -b io t i t e  band occurs .  Uranium 
t o  thor ium r a t i o s  a r e  approximately 3 t o  1. 

Geochemistry: Rock samples of  b i o t i t e  q u a r t z  monzonite 
c o l l e c t e d  a t  t h e  bottom of t h e  one metre  p i t s  analyzed 10.6 
and 30.7 pprn U308. 

S o i l  sample c o l l e c t e d  a t  50 m i n t e r v a l s  a long  t h e  main 
b a s e l i n e  analyzed from 0.4 ppm t o  6.2 ppm U308. 

Magnetometer Survey: Magnetic r e l i e f  i s  approximately  
1400 gammas (see Map 12) .  The n o r t h e a s t  t r e n d i n g  e l e v a t e d  
magnetic zone de f ined  by t h e  1500 gamma contour  between l i n e s  
13+50W and 15+50W is l a r g e l y  g r a s s  and sand covered.  A 
c o r r e l a t i o n  of magnetics with r ad iome t r i c s  is n o t  apparen t .  

Geology and S t ruc tu re :  L i t h o l o g i e s  mapped w i t h i n  t h i s  
g r i d  a t  a s c a l e  of 1:1000 c o n s i s t  of bo th  p o r p h y r i t i c  and 



e q u i g r a n u l a r  p h a s e s  o f  t h e  i n t r u s i v e  (see Map 1 3 )  . These  
u n i t s  a r e  g e n e r a l l y  exposed a s  f r o s t  heaved a n g u l a r  b o u l d e r s .  
Two s m a l l  pods of  megaporphyr i t i c  g r a n i t e  occur  a l o n g  t h e  
sub-base l ine .  The l a r g e s t  pod (less t h a n  5 met res  i n  d i a m e t e r )  
was i n i t i a l l y  t r e n c h e d  by Eldorado and is s i t u a t e d  a t  t h e  
i n t e r s e c t i o n  o f  t h e  sub-base l ine  and L ine  0+00. 

Two 600 and 900 s t r i k i n g  vuggy q u a r t z  v e i n s  were 
t r a c e d  i n t e r m i t t e n t l y  over  t h e  n o r t h e a s t e r n  p o r t i o n  o f  t h e  
g r i d .  An a p l i t e  dyke s i t u a t e d  a l o n g  SL4+00S is p a r a l l e l  t o  
t h e  major 900 s t r i k i n g  f r a c t u r e  t r e n d .  

The most prominent  s t r u c t u r a l  f e a t u r e  p a s s e s  t h r o u g h  t h e  
c e n t r a l  p o r t i o n  of  t h e  g r i d  i n  a NE-SW d i r e c t i o n .  T h i s  
f e a t u r e  is r e p r e s e n t e d  by a l i n e a r  g r a s s  and moss c o v e r e d  
d e p r e s s i o n  where f r o s t  heaved b o u l d e r s  and s h a l l o w  s u b c r o p  o f  
p o r p h y r i t i c  b i o t i t e  q u a r t z  monzonite  o c c u r s .  

Radiometr ics :  The r a d i o m e t r i c  background a v e r a g e s  650 c p s  
(see map 1 4 ) .  E l e v a t e d  r e a d i n g s  g e n e r a l l y  c o r r e s p o n d  t o  rock 
exposure .  The h i g h e s t  r a d i o m e t r i c  r e a d i n g s  (20,400 and 25,800 
c p s )  a r e  u n d e r l a i n  by m e g a p o r p h y r i t i c  p h a s e s  of  t h e  
i n t r u s i v e .  Uranium t o  thor ium r a t i o s  were 9 t o  1. Numerous 
s m a l l  r a d i o m e t r i c  anomal ies  (up  t o  1700 c p s )  a r e  r e l a t e d  t o  
m a g n e t i t e ,  b i o t i t e  r i c h  zones s i m i l a r  t o  t h o s e  encoun te red  on 
Gr id  12. Uranium t o  thor ium r a t i o s  were less t h a n  3 t o  1. 

Geochemistry: S o i l  samples  c o l l e c t e d  a l o n g  t h e  sub- 
b a s e l i n e  a t  25 m i n t e r v a l s  ranged from 1.1 t o  205.0 ppm 
u308- The h i g h e s t  r e s u l t  was c o l l e c t e d  n e x t  t o  t h e  
E ldorado  t r e n c h .  S o i l  samples c o l l e c t e d  a l o n g  t h e  main 
b a s e l i n e  a t  50 m i n t e r v a l s  ranged from 0.2 t o  8.2 ppm 
u308 

A rock sample (RT-11)  of  t h e  m e g a p o r p h y r i t i c  phase  o f  t h e  
i n t r u s i v e  w a s  c o l l e c t e d  from t h e  Eldorado t r e n c h .  A n a l y t i c a l  
r e s u l t s  f o r  uranium, thor ium and r a r e  e a r t h  e l e m e n t s  a r e  
summarized i n  T a b l e  2. I n  a d d i t i o n  t o  anomalous uranium (2.1% 
U308 t o t a l ) ,  s i g n i f i c a n t  r e s u l t s  f o r  ce r ium (5,390.0 ppm) , 
y t t r i u m  (4,807.0 ppm) and niobium (11,084.0 ppm) a r e  p r e s e n t .  
These r e s u l t s  a r e  compared t o  t h e  r a d i o a c t i v e  c l a y  a l t e r e d  
quar tz-monzoni te  (RT-62) c o l l e c t e d  from Bozo g r i d  # I .  

Rock c h i p  samples  of weakly r a d i o a c f i v e  p o r p h y r i t i c  
b i o t i t e  q u a r t z  monzonite  showed p a r t i a l  e x t r a c t i o n  uranium 
v a l u e s  o f  l e s s  t h a n  1 0  ppm U308. 

P e t r o g r a p h i c  S t u d i e s :  A r e p r e s e n t a t i v e  sample (CC-2) from 
t h e  Eldorado t r e n c h  was s e n t  t o  Vancouver P e t r o g r a p h i c s  Ltd .  
where t h e  m i n e r a l  k o b e i t e  [ (Y,U) ( ~ i , ~ b )  2 (O,OH) 61 was 
obse rved  i n  c l o s e  a s s o c i a t i o n  w i t h  b i o t i t e  (see Appendix 3.0) . 



Magnetometer Survey: The magnet ic  r e l i e f  w i t h i n  t h e  g r i d  
is 1500  gammas (see Map 1 6 ) .  N o r t h e a s t  t r e n d i n g  magnet ic  
f e a t u r e s  a r e  g e n e r a l l y  p a r a l l e l  t o  prominent  s t r u c t u r a l  
l i n e a m e n t s  obse rved  i n  t h e  a r e a .  Areas  o f  h i g h e s t  magnet ic  
r e l i e f  d i d  n o t  o u t l i n e  c o i n c i d e n t  r a d i o m e t r i c  anomal ies .  



TABLE 2 

- 
Sample  R a d i o a c t i v i t y  (cps) 

Uranium ( p a r t i a l )  

Uranium ( t o t a l  U308) 

Thor ium (Th) 

Cer ium (Ce) 

Dyspros ium (Dy) 

Europium (Eu) 

Lanthanum (La)  

L u t e t i u m  (Lu) 

Neodymium (Nd) 

Samarium (Sm) 

Y t t e r b i u m  ( Y b )  

Y t t r i u m  (Y) 

T a n t a l u m  (Ta)  

Niobium (Nb) 

~ r a n i u m / ~ h o r i u m  R a t i o  

RT-11 ( G r i d  3) 

2500/150 

778.0 

2.1% 

3,500.8 

5, 390.8 

1 ,180.0  

54.9 

1 ,050.8  

156.0  

3,228.0 

1 ,560 .0  

941.0 

4,807.0 

1 ,100 .0  

11,084.0  

12 /1  

RT-62 ( G r i d  1) 

3500/150 

5 ,650.0  

0.54% 

55.0 

1 ,480 .0  

4.4 

2 .1  

355.0 

(0.05 

1 ,160 .8  

335.0 

2 .3  

(1.0 

4.0 

N.A. 

1 4 / 1  

M e g a p o r p h y r i t i c  C l a y  a l t e r e d  
G r a n i t e  q u a r t z  m o n z o n i t e  
( p e g m a t i t e )  

N.A. = N o t  a n a l y z e d  



P o t e n t i a l  e x i s t s  f o r  i n t r a g r a n i t i c  ve in  uranium d e p o s i t s  
a s s o c i a t e d  wi th  d e u t e r i c  phases  of t h e  Cabin Creek Ba tho l i t h .  

Some c h a r a c t e r i s t i c s  of t h e  c l a s s i c a l  i n t r u s i v e  r e l a t e d  
uranium d e p o s i t s  have not  been recognized a t  t h i s  s t a g e ,  
namely e p i s y e n i t i z a t i o n  and sodium metasomatism. 

Impressive l o c a l i z e d  hydrothermal a l t e r a t i o n  is p r e s e n t  
and a s s o c i a t e d  uranium m i n e r a l i z a t i o n  may be of economic 
i n t e r e s t .  

The exac t  n a t u r e  of t h e  m i n e r a l i z a t i o n  is  d i f f i c u l t  t o  
e s t a b l i s h  due t o  t h e  i n t e n s e  a l t e r a t i o n  o v e r p r i n t .  However, 
minera log ica l  s t u d i e s  have e s t a b l i s h e d :  

- f i r s t  s t a g e  d e u t e r i c  o r  h igh tempera ture  hydrothermal 
a l t e r a t i o n  a s s o c i a t e d  wi th  t h e  development o f  uranium 
bear ing  r a r e  e a r t h  minera l s ,  r a r e  e a r t h  phosphates  and 
branner i t e  

- l a t e  s t a g e  development of  p i t chb lende  forming event  by 
r emob i l i za t ion  of  uranium-rare e a r t h  mine ra l s  w i th  l a t e r  
supergene e f f e c t s .  

Although t h e  dimensions ( 5  m x 50 m )  of  t h e  two i n t e r s e c t -  
ing a l t e r a t i o n  zones appear t o  be l o c a l i z e d  and t h e  g rade  
(70.8 ppm t o  5,650 ppm U308) t o o  low, o t h e r  l a r g e r  occur-  
rences  may e x i s t  i n  unexplored p o r t i o n s  of t h e  b a t h o l i t h .  

Low uranium va lues  (less than  30.7 ppm U308) a s soc i a -  
t e d  wi th  b i o t i t e  r i c h  phases of t h e  i n t r u s i v e  a r e  t o o  smal l  
and of  no economic i n t e r e s t .  

Anomalous uranium (2.1% U308), r a r e  e a r t h  (5,390 ppm 
CE and 4,807 ppm Y) and niobium (11,084 ppm) a s s o c i a t e d  w i t h  
megaporphyri t ic  phases  of t h e  i n t r u s i v e  a r e  cons idered  t o o  
l o c a l i z e d  t o  be of  economic i n t e r e s t .  

I n v e s t i g a t i o n s  i n  t h e  Cabin Creek a r e a  have shown t h e  most 
e f f e c t i v e  e x p l o r a t i o n  t o o l s  t o  be s t r u c t u r a l  and g e o l o g i c a l  
mapping supplemented by d e t a i l e d  r ad iome t r i c  p rospec t ing  and 
geochemical sampling . 



The fol lowing program is  recommended f o r  t h e  1986 explora -  
t i o n  program: 

- Deta i l ed  rad iomet r ic  p rospec t ing  wi th in  t h e  magnetic low 
c o r e  of t h e  p lu ton  n o r t h e a s t  of  t h e  Bozo claims i n  s e a r c h  
of a d d i t i o n a l  r a d i o a c t i v e  a l t e r a t i o n  zones. Unexplained 
s o i l  geochemical anomalies a long t h e  extended b a s e l i n e  
a l s o  warrant  follow-up i n v e s t i g a t i o n s .  Add i t i ona l  l a n d s  
should be  acqui red  by s t a k i n g  w i t h i n  t h i s  a r e a .  

- Prospec t ive  anomalies should be examined by s t r u c t u r a l  
mapping, magnetometer and VLF su rveys  t o  d e l i n e a t e  
p o s s i b l e  minera l ized  a l t e r a t i o n  zones and s t r u c t u r e s ,  
These inc lude  numerous i n t e r s e c t i o n  p o i n t s  o u t l i n e d  on t h e  
l i n e a r  i n t e r p r e t a t i o n  map. 

Expendi tures  f o r  t h e  1985 program on t h e  Bozo 1-12 c la ims  
a r e  $29,371.34 and a r e  t a b u l a t e d  below: 

Geology, o f f i c e  labour  
Geology, f i e l d  labour  
Geology, s u p p l i e s  
Board & lodging 
Fixed wing t r a n s p o r t  
Hel icopte r  t r a n s p o r t  
Ground t r a n s p o r t  
Con t r ac to r s  ( 5  g e o l o g i s t s )  
Magnetics, equipment r e n t a l  
Rock a s says  
S o i l  a s s a y s  

Cost 

Tota l :  
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11.0 S t a t e m e n t  of O u a l l f i c a t i m s  . . 

I ,  Ar thur  T e r r y  Turner ,  d o  he reby  c e r t i f y  t h a t :  

I am p r e s e n t l y  r e s i d i n g  a t  27 Rundleson Way, NE, C a l g a r y ,  
A l b e r t a ,  T1Y 3H7 

I am a  member o f  t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  
Eng inee rs ,  G e o l o g i s t s  and G e o p h y s i c i s t s  o f  A l b e r t a  

I have been a c t i v e l y  invo lved  i n  m i n e r a l  e x p l o r a t i o n  i n  
Canada, A u s t r a l i a  and New Guinea s i n c e  1966 

I s u p e r v i s e d  and p a r t i c i p a t e d  i n  t h e  1985 e x p l o r a t i o n  
program on t h e  Bozo 1-12 m i n e r a l  claims. 



APPENDIX 1 

GEOCHEMICAL RESULTS - BARRINGER MAGENTA 



b 

GEmHEIIICAL RaLYSIS of URANIUM 

- FTU0RIME;TRIC - 

Procedure A - leachable Uranium 

The sample (0.250gm.) is digested i n  4N nitric acid for 2 % 
hours. The solution is made up to volume and a 2 ml. aliquot 
is transferred to a test tube. To this is added aluminum 
n i t ra te  and ethyl acetate ard the mixture shaken. 
After the layers separate, an aliquot of ethyl acetate is 
transferred to a clean platinum dish and evaporated off . The 
fluoride flux is then added to the dish a d  the flux is melted 
for  three minutes. After cooling, the fluorescence of the 
d isc  formed is c a p r e d  with a series of freshly prepared 
standards using a Jarrell-Ash Fluorimeter. 

Procedure B - Tbtal  U r a n i u m  

The sample (0. XOgm. ) is canpletely dec~nposed in a mixture 
of nitric-perchloric-hydrofluoric acids and taken t o  dryness. 
The residue is dissolved i n  d i lu te  hydrochloric acid ard a 
2 ml. aliquot is transferred to a test tube. Aluminum n i t ra te  
and ethyl acetate are added and the mixture shaken. 
After the layers have separated, an aliquot of ethyl acetate 
is transferred to a clean platinum dish ard evaporated off .  
The fluoride flux is added to  the dish and the flux is melted 
for  three minutes. After cooling, the fluorescence of the 
d isc  fonned is canpared with a series of freshly prepared 
stardards using a Jarrell-Ash Fluorimeter. 

In both procedures, the detection l imi t  is 0.2 p p .  
Under routine corditions, the error my r q e  £ran f 8 to 15 
per cent of the uranium mntent. 



Prooedure I - Fluorescence (up to 5% U3O8 ) 

The sample (1.0000~gm.) is digested in 8 N  Nitric acid t o  almost 
dryness. The solution is made up to volume ard an aliquot is 
transferred to a volumetric flask. 'm this is added aluminum 
ni t ra te  a d  ethyl acetate and the mixture shaken. 

After the layers have separated, an aliquot of ethyl acetate 
i s  transferred to a clean platinum dish a d  evaporated off.  
The fluoride flux is added to the dish and the flux is m l t d  
for three minutes. A f t e r  cooling, the fluorescence of the 
disc formed is canpared with a series of freshly prepared 
standards using a Jarrell-Ash Fluorimeter. 

ASSAY ANALYSIS of URANIUM 

Procedure I1 - Volumetric (greater than 5% U308 ) 

The sample is decanposed i n  a mixture of n i t r i c ,  hydrochloric, 
perchloric, hydrofluoric and sulphuric acids and evaporated to 
dryness. The salts are dissolved i n  d i lu te  sulphuric acid; 
iron and other interfering e l m t s  are separated from 
uranium by chloroform extraction of their  cupferron ccmplexes. 
Uranium V I  is reduced to the tetravalent state w i t h  t i t amus  
sulphate. The uranium IV is subsequently reoxidized to 
uranium V I  with fe r r ic  sulphate anl is determined by t i t ra t ing 
the resulting iron I1 w i t h  potassium dkhramte.  

Note : precision volumetric apparatus * i:s us& t h r o ~ l a u t  
both assay procedures. 



Chemical m e W s  for  the determination of tbrium a r e  
canplex and involve d i f f i c u l t  ard W i o u s  k p u l a t i o n .  
The analyt ical  chemistry of thorium is complicated by the 
mlorless Mture of the ion. by its sirqle valence state, 
by the lack of s e l s t i v e  ard s e n s i t i v e  reagents, a d  by 
its association w i t h  e l m t s  that present  d i f f i c u l t  
analyt ical  problems. 

Neutron Activation Analysis (N.A.A.) is an analy t ica l  
technique which is pa r t i cu la r ly  su i t ed  to the analysis  
of thorium. The technique is quan t i t a t ive ,  requires  no 
sample dissolut ion,  a d  i n  this respect, is mn-destructive. 

The methdology 'is simple. A k m  quant i ty  of sample is 
sealed in a disposable capsule .  The capsule is then expos4  
to neutrons at a rad ia t ion  site f o r  a measured length of 
t i m e .  At a known time later, the capsule  is presented to a 
nuclear counting s t a t i o n  where the i r d u d  radioac t iv i ty  
is measured ard analysed. 

The detect ion l i m i t  is 1 ppn. A s  t h e  ppn value increases 
above the detect ion limit, the error decreases to about 5%. 
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Energy. Mines and 4 + Resources Canada 

Earth Sciences 

Geologcal Survey of Canada 
601 Booth Slreet 
Ottawa. Ontario 
KlA OER 

fhergie. Mines et 
Ressources Canada 

Sciences de la Terre 

Cornrn~ss~on gedog~que du Canada 
601, rue Booth 
Ottawa (Ontarlo) 
KlAOEB 

November 4, 1985 
VWM vdre *.%ram 

M r .  A.T. Turner, 

Senior Geo log is t ,  

Centra l  E l e c t r i c i t y  Generat ing Board 

Exp lo ra t i on  (Canada) L td .  

S u i t e  1680, Weatern Canadian Place 
700 - 9 t h  Avenue S.W. 
Calgary,  A lbe r t a ,  T2P 3V4 

Dear Terry :  

The p r i n c i p a l  uranium-bearing phase i n  the  a l t e r e d  g r a n i t e  
sent t o  us Oct. 17, has been i d e n t i f i e d  by powder X-ray d i f f r a c t i o n  
as Uranophane C a ( ~ 0  ) S i O  '5H20. The whole-rock minera logy was 
conf i rmed by whole-r&$ d i ? f r a c t i o n  as t h e  assemblage Quartz-Mi c r o c l  i ne- 
Muscovi te - Kao l i n .  The enclosed 2-day au to rad iograph  shows the  
d i s t r i b u t i o n  p a t t e r n  o f  the  r a d i o a c t i v e  phases ( t he  l a r g e s t  c u t  
su r f ace  was i r r e g u l a r  - the  grey fuzzy  areas a r e  ho les  which become 
very  r a d i o a c t i v e  through accumulat ion o f  radon e t c . )  There i s  a 
second, as y e t  u n i d i n t i f i e d  secondary uranium s i l i c a t e  o r  s i l i c a t e -  
phosphate which c o n t r i b u t e s  t o  t he  r a d i o a c t i v i t y  - we have a reasonable 
powder p a t t e r n  on small-camera f i l m ,  and M r .  A. Roberts o f  the X-ray 
l abo ra to r y  w i l l  t r y  a large-camera f i l m  t o  t r y  t o  i d e n t i f y  the minera l .  
We may have t o  w a i t  f o r  o u r  search-match program which i s  on o rde r  - 
i t may be a m i x t u r e  o f  an hydrated o x i d e  and a s i  1 i c a t e  (o r  even a 
new m ine ra l ) .  I checked the composi t ion o f  the  uranium-bearing areas 
on a smal l  p o l i s h e d  b l o c k  - i n  a d d i t i o n  t o  t he  ca lc ium-uran ium-s i l i con  
o f  Uranophane, and the  U - ~ i - ( P )  + (A1 , S i  e t c . )  o f  the  o t h e r  secondary 
phase, I p i cked  up one smal l  area w i t h  a s t r o n g  U-Ti response - w i t h o u t  
a po l i shed  t h i n  s e c t i o n  I can n o t  check i f  t h i s  i s  due t o  an opaque 
o x i d e  (eg. b r a n n e r i t e ) ,  o r  a r u t i  l e  + U-mineral m i x t u r e  ( r u t i  l e  was 
i d e n t i f i e d  i n  t h i n  s e c t i o n  i n  the  pe t rog raph i c  r e p o r t  you sent  w i t h  
the sample). 

Both secondary uranium m ine ra l s  occur  as smal l  f l akes  a t  the 
edge o f  mica o r  k a o l i n ,  o r  as coa t i ngs  on qua r t z  g r a i n s .  I w i l l  l e t  
you know i f  we make a p o s i t i v e  i d e n t i f i c a t i o n  o f  t h e  o t h e r  m inera l .  I 
h a w  r e t a i n e d  t h e  sample i n  case we have t o  make o t h e r  powder mounts. 

Yours t r u l y ,  

w n a  LeChem 
Minera logy 

nan t 
Sect ion  
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KEPORT ON PETROCHAYIiIC AND X-RAY 
STUDIES O N  CABIN CREEK STOCK MINERALIZED 
BOULDERS. 

SYNOPSIS -------- 

A number of uranium-bearing phases were detected by 
extensive SEM and X-ray analysis as follows: 

The first phase of mineralization is related to the 
first stage of alteration which consists of replacement of 
feldspar by muscovite, where muscovite replaces microcline 
in all the mineralized rocks examined in the study, and 
inclusions of relict K-spar in muscovite are fairly common. 
The alteration of K-spar to muscovite probably took place at 
relatively higher temperatures ( deuteric or high temperature 
hydrothermal alteration ) ,  and was probably associated with 
the development of uranium-containing rare-earth minerals 
as well as rare-earth phosphates containing thorium, and 
brannerite which was identified by it's strong uranium and 
titanium peaks in the EDS spectra. 

A late stage alteration consisting of kaolinite and 
minor illitelsericite appears to replace quartz and probably 
partially replaces the K-spars as well. The assemblage 
K-spar:sericite/illite:kaolinite is not in equilibrium, and 
may have formed at low temperature, where attainment of 
equilibrium is kinetically difficult. 
Associated with this late stage of alteration is development 
of thorium-free pitchblende, containing low radiogenic 
lead, which probably formed by remobilization of uranium/ 
rare earth-bearing minerals. 
In addition, chloritic replacement of biotite is also pre- 
sent, and because this could also be a low temperature 
alteration product, it may be related to the late kaolinitic 
alteration. 

CONCLUSION ---------- 

An examination of alteration products involving rare 
earth minerals in established granite-related uranium- 
producing camps in the world indicates that the closest 
geological situation to the Cabin Creek deposits appears 
to be the French granite-related producing deposits, where 
brannerite and rare e a r t h l u r a n i u m - c o n t a i n i n g  minerals have 
been reported to corhitute as much 5-10% of the ores in 
producing mines. 



Tesso lnternatlonal Consutting Co. 
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Aglncourt. Ontarlo MIS 4 2  

Canadian deposits containing brannerite and rare earth/ 
uranium minerals include: The Elliott Lake-Bancroft camps 
of Ontario, and U.C.'s Lone Cull prospect in the N.W.T. 

It is the author's optimistic belief that better- 
developed altered zones containing rare earths and uranium 
minerals can exist somewhere in the area to warrant 
possibilities for an economic French-like situation, and 
that these zones can be explored for geochemically using 
the anomalous rare earth concentration, and by the use of 
surveys utilizing the resultant negative magnetism, low 
density, and low conductive response of the altered rocks. 

PETROGRAPHY ---------- 
The three samples investigated, namey BO 193 (collected 

by T. Bojczyszyn), 85 RF 19 (collected by A.T. Turner1J.A. 
Climie), and CCS 2 3  (collected by the author) are all 
medium-grained inequigranular intrusive granitic rocks with 
hypidiomorphic-granular textures, and appear to have originally 
have been of quartz monzonite to granite (sensuo strict01 
composition. 

In thin section, quartz totals about 30% of the rocks 
and occurs in a variety of shapes and forms in the 0.5 - 
2.5mm size range, where quartz grains may be intergrown 
with feldspars. 
Subhedral microcline grains 1.0 - 2.0mm in size also consist 
of about 30% of the slide, and are intergrown with quartz, 
plagioclase, and small amounts o f  muscovite, biotite, limonitel 
hematite, clear zircon, rutile, apatite, a n d  magnetite. 
All the plagioclase is mostly lath-like, i n  the 0.5 - l.Omm 
size, and in general are altered t o  finely disseminated 
masses of ultrafine-grained platy crystals o f  clays, which 
were identified by x-ray methods as kaolinite, minor mont- 
morillonite(?) and illite, and make up t o  25% of the slide. 

Muscovite occurs as smaller grains aroundaltered 
plagioclase phenocrysts where illitefsericite appear to 
replace it, but it generally occurs as wide lath-like flakes 
0.1 - l.Omm in size. Muscovite totals about 10-15% of the 
rock. 

Oxidation products seem to include limonite/hematite, 
which have stained the clays, as well as the accessory 
minerals apatite, rutile, and biotite. 

The following table details the mineral compositions 
of the three rocks investigated. 

X-RAY STUDY ----------- 

Hand-picked specimen of white to pale greenish yellow 
altered clays were x-rayed. These clays are alteration 
products of felspars, whose oriented mounts gave strong 
kaolinite and weak illite reflections. 



MINERALOGICAL COMPOSITION OF THE SAMPLES ........................................ 

M I N E R A L  ------- 

Quartz 3 1 
Microcline@ Plag 3 5 
Kaolinite(minor illi- 25 

te> 
Muscovite 12 
Biotite 3 
Magnetite trace 
Uraniumlrare earth 1 
Limonitelhematite minor 
Clear Zircon trace 
Apatite minor 
Rutile minor 
Illitelsericite (from trace 

alterat'n of Musc.) 

09 
5 

trace 
0.5 

minor 
trace 
minor 
trace 
trace 

10 
2 

trace 
1 

minor 
trace 
minor 
minor 
trace 

Quartz forms irregular to subrounded grains with a grain 
size of 0.5 - 2.5mm, and may be intergrown with subhedral 
felspar (microcline and plagioclase) crystals. 

Subhedral to anhedral microcline grains 1.0 - 2.0mm 
in size also consist of about 30% of the slide, and are 
intergrown with quartz, plagioclase, and small amounts of 
muscovite, biotite, limonitelhematite, clear zircon, rutile, 
apatite, and magnetite. 

All the plagioclase is mostly of lath-like shapes in 
the 0.5 - l.Omm size category, and in general are altered 
to finely disseminated masses of ultrafine-grained platy 
crystals of clays, which were identified by x-ray methods 
as kaolinite (with or without montmorillonite), minor 
illitelsericite, and constitute upto 25% of the slide. 
In zones that appear to be the beginning of all alteration 
events, the plagioclase is mildly sericitic, containirig 
local zones ~f muscovitization, where unusua1l.y stubby 
flakes of vuscovite 0.1 - l.Omm in size are concentrated. 
The muscovitesappear to have formed at a late stage in the 
consolidation of the granitic magma, and as such appear to 
pre-date all the other minor and trace minerals. 

Of the other accessory minerals, biotite forms thin, 
broad flakes upto 0.5mm in size, and in scattered single flakes 
which are partly included in quartz; Apatite and rutile occur 
as broad to tabular grains 0.05 - 0.2mm, which are inclusions 
in other minerals. Magnetite cubes and limonite/hematite stains 
and dust have affected most minerals in the slide. 
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Aglncourt Ontario MIS 45; 

T h e  most significant clay mineral appears to be kaolinite, 
and the kao1inite:illite ratio is about 5:l or possibly 

. In addition to kaolinite and illite, a well-defined :!:a basal reflection was noticeable in all three samples. 
This reflection probably indicates a smectite group clay 
mineral, most likely montmorillonite. In order to positively 
identify the smectite group clay mineral, treatment with 
ethylene glycol and heating tests should be conducted. A 
random mount of clay particles with random orientation 
should also be x-rayed. 
The significance of montmorillonite is that it wou d indicate b 
a low temperature environment of approximately 100 C or less 
thus consistant of low hydrothermal effects. 

ALTERATION ---------- 

Petrographic and SEM data indicate that the first 
stage of alteration probably consisted of muscovitization 
of K-spar, where muscovite replaces microcline in all the 
mineralized rocks examined. Inclusions of relict K-spar 
' i n  muscovite which are common are evidence o f  this stage of 
alteration. The alteration of K-spar to muscovite probably 
took place at a higher temperature induced by deuteric or 
hydrothermal events. Associated with this stage of 
alteration, uranium-containins rare earth ninerals, rare 
earth phosphates containing thorium, and brannerite were 
formed. 

A late alteration consisting of kaolinite and minor 
illitelsericite appears to replace quartz and probably 
partially replaces the K-spars. This assemblage of K-spar: 
i l l i t e / s e r i c i t e : k a o l i n i t e  is not in equilibrium, and it 
appears that it probably formed at lower temperatures where 
the attainment of chemical equilibrium is kinetically 
difficult, if not impossible. Associated with this stage 
of late laolinitic (montmorillonitic?) and minor illitic/sericitic 
alteration is the crystallization of pitchblende which 
appears to be directly related to it. 

In addition, another stage of alteration which could 
also be a low temperature alteration product, and thus 
may be related to the late kaolinitic a l t e r a t i ~ n ~ i n v o l v e s  
chloritic replacement of biotite. The release of magnetite 
which is destroyed in most cases is related to this stage 
of alteration. 

Several uranium-bearing phases were detected by EDS 
analysis using SEM methods. EDS Spectral plots are included, 
photomicrographs will be available shortly. 



1. Brannerite ---------- 
Brannerite occurs as u p  to 0 . 2 m m  diameter grains 

which have been identified by SEM and by the corres- 
ponding strong uranium and titanium peaks in the 
EDS spectra (included). This variety of brannerite 
contains minor amounts of iron. 

2. Pitchblende ----------- 
The primary uranium oxide grains occur as minute 

crystal 5-20 micron in size. The EDS spectra (included) 
indicates that it is a thorium-free variety with 
minor amounts (perhaps 1%) of radiogenic lead. 
It probably represents a young pitchblende which 
formed by remobilization of uranium from other 
uranium-bearing minerals in the system, possibly 
the rare-earth minerals of the early muscovitization 
alteration stage previously described. The 
pitchblende contains minor amounts of silicon, 
phosphorus and iron. 

3. Unknown Uraniumlrare earth-containing minerals. .................................... --------- 
One or more uranium and/or rare earth-containing 

minerals are suspected to be associated with the 
early stage of alteration involving muscovitization 
of K-spar. The EDS spectra listed below in units 
of keV energies, undoubtedly indicate the presence 
of major amounts of Ce, La, U, T h ,  Pb, with lesser 
amounts of Si, Al,  and P. Unfortunately in an EDS 
spectral plot, the Si& line overlaps with Ta M-line. 
The 1.48 keV Al-Kqline could also overlap with 
high energy peaks of rare earths ( eg Thulium ) ,  
and additionally the P-K, line overlaps with the Y -  
L line. 
Since no well-defined T a  L-peaks were observed at 
8.1 and 9.4 keV, its presence is doubtful at the 
moment. 

EDS S ~ e c t r a  (keV energies) Peaks --- --------------- ---------- 
1.48, 1.76, 2.04, 2.36, 3.04, 3.16 to 3.32, 
3.68, 4.64, 4.84, 5.24, 5.68, 6.40, 8.04, 
10.52, 12.96, and 13.60. 

Without additional work concerning this mineral(s), 
several possibilities can be speculated viz: 

a) Rare earth silicate containing uranium 
b) Rare earth phosphate in which silicon 

partly substitutes for phosphorous. 

At present no known rare earth silicates which 
contain significant amount of uranium have been 
reported in the literature. I 



4. U r a n i u m / C e - L a  p h o s p h a t e s  -------------- --- --0-- 

A u r a n i u m  m i n e r a l ,  w i t h  C e r i u m - L a n t h a n u m  p h o s -  
p h o s p h a t e s ,  a n d  a  f a i r  a m o u n t  of T h o r i u m  in s o l i d  
s o l u t i o n  w e r e  d e t e c t e d .  T h c  m i n e r a l  could be e i t h e r  
M o n o z i t e  o r  R h a b d o p h a n e .  -------- ------ ---- 

S e n i o r  G e o l o g i s t  
T e s s o  I n t e r n a t i o n a l  C o n s u l t i n g  Co. 



COUNTS F . S . =  4 0 9 6  



T R A C O R - N O R T H E R N  SPECTRAL P L O T  

1ST HALF: EXEC(2-W) DATA LABEL LT= 100  SECS 8.040 KEU 



TRGCOR-NORTHERN SPECTRAL P L O T  

1ST HALF: EXEC(2-W) DATA LABEL LT= 100  SECS 0 . 0 4 0  KEV 

COUNTS F.S.=  4 0 9 6  



1ST HALF: EXEC(2-W> DATA LABEL LT= 1Ct0 S E C S  6 KEV 

COUNTS F .S.= q c j ? ~  



T R A C O R - N O R T H E R N  SPECTRAL P L O T  \ 

1ST HALF: EXEC(2-W) DATA LAEEL LT= 1 0 0  S E C S  O .Z4a KEV 

COWITS F.S.=  2848 
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VANCOUVER PETROGRAPHIC LTD. REPORT 

C A B I N  CREEK AREA 



J A M E S  V I N N E L L .  C l ~ n n ~ c r  

JOHN G. P A Y N E .  l 'h. 1). (;rolclptrt 

P.O. BOX 39 
8 8 8 7 N A S H S T R E E T  

FORT L A N G L E Y .  B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888-1 323 

Invoice 5298 
Report for:  J. A. Climie, 

CEGB Exploration (Canada) L t d . ,  
Su i t e  1680, Western Canadian Place, 
700 - 9th  Avenue S.W., 
Calgary, Alberta,  
T2P 3 V 4 .  

August 13, 1985 

Samples: CC-1 and CC-2. 

Summary: 

CC-2 is a coarse grained g ran i t e  cons i s t ing  of mainly of microcline, 
plagioclase,  quartz and small amounts of b i o t i t e .  Radioact iv i ty  is due t o  the 
presence of kobeite  ( (Y,U)(Ti,Nb)2(0,0H)6 ) which forms c l u s t e r s  of 
inc lus ions  i n  and around the  b i o t i t e .  This was confirmed by EDS ana lys i s  
using a scanning e l e c t r o n  microscope, It i s  a uranium dominant va r i e ty ;  peak 
h igh t s  on the  spectrum showed major U, T i ,  Nb with l e s s e r  Y and a l s o  t r a c e s  
of Fe. 

CC-1 is  a medium grained quartz-monzonite cons i t ing  of an equigranular 
intergrowth of microcline, quar tz  and p lagioclase ,  with l e s s e r  muscovite. 
Sparse microcline phenocrysts a r e  present .  Moderately In tense  a l t e r a t i o n  has 
r e su l t ed  i n  the  formation of k a o l l n i t e  (and i l l i t e )  from the  plagioclase. 
Limonitic s t a i n  has developed i n  some of the  clay. Accessory zircon and 
r u t i l e  have been hematised, No po ten t i a l  uranium-bearing phases were 
recognieed i n  the  sect ion.  

Since t o t a l  and leachable uranium analyses  gave s i m i l a r  r e s u l t s  i t  i s  
l i k e l y  that the  uranium is contained wi th in  the clay por t ion  of the  rock, 
e i t h e r  a s  a secondary uranium mineral o r  perhaps as a dispersed species along 
in te rg ranu la r  boundaries o r  absorbed i n  the  c lay  portion. Hematisation of 
z i rcon and r u t i l e  suggest t h a t  any primary uranium-bearing mineral (such a s  
kobeite)  occuring a s  a n  accessory would be s imi lar ly  a f fec ted  and the uranium 
dispersed.  However i n  order  t o  check t h i s  hypothesis,  autoradiographs a r e  
being made of s l a b s  of the  rock and f u r t h e r  microscopic work w i l l  be c a r r i e d  
out i f  required.  



K - 1 :  ALTERED (KAOLLNlTE) QUARTZ MONZONITE. 

This  sample i s  a  medium gra ined ,  i nequ ig ranu l r  i n t r u s i v e  rock with a  
hypidiomorphic-granular t e x t u r e ;  s p a r s e  phenocrysts  of microc l ine  occur i n  
the  hand specimen, but none were i n t e r s e c t e d  i n  the  s e c t i o n .  Moderately 
in tense  pervasive d e u t e r i c  a l t e r a t i o n  has  r e su l t ed  i n  t h e  formation of 
k a o l i n i t e  from p lag ioc lase .  Minerals a r e :  

quartz  
microcline 
kao l in i  t e  
muscovite 
l imonite/hemati te  
r u t i l e  
a p a t i t e  
z i rcon  
b i o t i t e  

35% 
35 
22 (minor i l l i t e )  
8 (minor a l t e r a t i o n  t o  i l l i t e )  
minor 
minor 
t r a c e  
t r a c e  
t r a c e  

Quar tz  forms shape less  t o  subrounded g r a i n s  1 t o  2mm i n  s i z e  which a r e  
intergrown with subhedral  f e ld spa r  (microc l ine  and p l a g i o c l a s e )  g r a i n s  0.5 t o  
1.5mm i n  s i z e ;  p lag ioc lase  tends t o  be more l a t h - l i k e .  A l l  t h e  p l ag ioc l a se  
has  been a l t e r e d  t o  a  mass of  extremely f i n e  k a o l i n i t e ;  i n  p l aces  f i n e  p l a t ey  
g r a i n s  of  i l l i t e  a r e  intergrown with i t .  Rounded q u a r t z  g r a i n s  about 5mm i n  
s i z e  occur.  The quar tz  i s  smokey i n  hand specimen. 

Muscovite forms broad f l a k e s  0.3 t o  l.Om i n  s i z e  which occur between t h e  
f e ldpa r  and qua r t z  g ra in s .  Clus te rs  of  t h e  sma l l e r  f l a k e s  are common, 
p a r t i c u l a r l y  i n  a s s o c i a t i o n  w i th  the a l t e r e d  p l a g i o c l a s e .  Where t h i s  occurs  
t h e  muscovite is  breaking down t o  a n  aggrega te  of  p l a t e y  i l l i t e  g r a i n s  with 
g r a i n  s i z e  l e s s  than 0.05m. 

Accessory minerals  a r e  a p a t i t e ,  z i r c o n ,  r u t i l e  and b i o t i t e .  B i o t i t e  is  
r a r e  and forms t h i n  f l a k e s  up t o  0.2mm i n  s i z e  which are included i n  qua r t z .  
Zircon forms rounded g r a i n s  up t o  O.OSmm i n  s i z e  which are included i n  qua r t z  
and a l t e r e d  p lag ioc lase .  Apa t i t e  forms rounded t o  t h i n  t a b u l a r  g r a i n s  up t o  
0 . 2 m  i n  s i z e  which a r e  included i n  t h e  a l t e r e d  p l a g i o c l a s e .  R u t i l e  forms 
ragged rounded g r a i n s  0.05 t o  O. lmm i n  s i z e  which a r e  inc luded  i n  t he  
muscovite and a l t e r e d  p lag ioc lase .  Subpr i smat ic  g r a i n s  up t o  0.4mm i n  s i z e  
occur between qua r t z ,  f e l d s p a r  and muscovite g r a i n s .  

The a l t e r e d  p l ag ioc l a se  i s  of ten  a s s o c i a t e d  wi th  l i m o n i t e  which has 
s t a ined  t h e  c l a y s  i n  patches.  Extremely f i n e  hemat i te  c l u s t e r s  and s t r e a k s  
a r e  sometimes a s soc i a t ed  wi th  these and have a l s o  developed along the  
cleavages of the  muscovite. Fe has a l s o  a f f e c t e d  t h e  r u t i l e  and z i rcon  g r a i n s  
which have been highly a l t e r e d  with hemat i te .  



CC-2 : GRANITE. 

This sample is a coarse  gra ined ,  somewhat i nequ ig ranu la r ,  l e u c o c r a t i c  
i n t r u s i v e  rock with a hypidiomorphic t ex tu re .  C l u s t e r s  of pr i smat ic  kobei te  
g ra ins  - ( Y , ~ ) ( T i , ~ b ) 2 ( 0 , 0 ~ ) 6  - occur i n  a s s o c i a t i o n  wi th  b i o t i t e  which i s  
sandwiched between the  qua r t z  and f e ldspa r s .  Minerals a r e :  

microcline 
p lag ioc lase  
quartz  
b i o t i t e  
kobei te  
muscovi t e  
magnetite 
a p a t i t e  
hematite 

70X 
17 
10 

2 
I 
minor 
t r a c e  
t r a c e  
t r a c e  

Microcline forms euhedral  g ra ins  1 t o  2cm i n  s i z e  which a r e  intergrown 
with p lag ioc lase  l a t h s  2 t o  5 m m  i n  s i z e .  Quartz forms subrounded g r a i n s  1 t o  
Smm i n  s i z e  which occur i n  shapeless  i n t e r s t i t i a l  agg rega te s  of a few g r a i n s ,  
sandwiched between the  f e ld spa r s .  Small patches of myrmekite occur a t  t h e  
edges of some microcl ine g ra ins .  Some of t h e  microc l ines  con ta in  smal l  l a t h s  
of p lag ioc lase  as we l l  a s  s t r i n g e r s  and patches of exsolved p e r t h i t i c  
mater ia l ;  a few small qua r t z  inc lus ions  a r e  present  as w e l l .  

The p lag ioc lase  is  mildly s e r l c i t i c  w i th  extremely f i n e  s e r i c i t e  but 
d e u t e r i c  a l t e r a t i o n  has  produced muscovite, r a t h e r  than  s e r i c i t e .  Th i s  forms 
broad f l a k e s  0.1 t o  0.5mm i n  s i z e  which occur i n  c l u s t e r s  wi th in  some of  t h e  
p lag ioc lase  gra ins .  

B i o t i t e  forms broad f l a k e s  1 t o  2mm i n  s i z e  which occur  sandwiched between 
and p a r t l y  included t h e  f e l d s p a r s  and qua r t z .  S ing le  f l a k e s  only occur  i n  t h e  
sec t ion .  It is  c l o s e l y  a s soc i a t ed  with kobe i t e  which forms t abu la r  o r  
e longated g ra ins  0.2 t o  l.Omm i n  length.  These occur  i n  c l u s t e r s  of many 
g r a i n s  w i th in  the  b i o t i t e  and i n  the ad jacen t  qua r t z  and f e ldspa r .  C l u s t e r s  
of a few g r a i n s  may occur  away from t h e  b i o t i t e .  

Magnetite and a p a t i t e  a r e  a l s o  a s soc i a t ed  with the  b i o t i t e ,  forming 
inc lus ion  wi th in  i t .  The magnetite forms cubic  g r a i n s  about  0.4mm i n  s i z e .  It 
i s  a l t e r i n g  t o  hematite.  Thin s t r eaks  of hemat i te  may occur  along the  b i o t i t e  
c leavages and specks occur  i n  the  f e l d s p a r s .  This  i s  a mild deu te r i c  e f f e c t .  
The a p a t i t e  forms t a b u l a r  g r a i n s  about 0.6m i n  s i z e  occur ing  included i n  t h e  
b i o t i t e .  



PHONE ( 6 0 4 )  888-1 323 

September 12th, 1985 
Report for: J. Climie, 

CEGB Exploration (Canada) Ltd. , 
Suite 1680, Western Canadian Place, 
700 - 9th Avenue S.W., 
Calgary, Alberta 
T2P 3v4 

Samples : 

'Ihis note describes additional work on the samples CC-1 and 2,  reported on by 
A 1  Littlejohn under invoice number 5298 on August 13th, 1985. 

No potential U-bearing phases were found in sample CC-1 in  the previous work. At 
your request autoradiographs were made in an ef for t  to pin-point sources which might 
have escaped recognition in the optical work. 

The overall level of radioactivity in th is  sample is low. Autoradiographs of 3 
slabbed portions of the sample, as  well as the cut-off chip from the original s l ide ,  a l l  
revealed a similar weak pattern of scattered discrete  tiny spots. These are  the result  
of an exposure time of 1 week. 

The distribution of pointsourcesin the cut-off chip could not be correlated with 
anything specific in the s l ide,  so a further attempt was made by exposing the s l ide  
i t se l f .  

The enclosed autoradiograph is  the resul t  of 10 days exposure. As you see, there 
are  a few minute spots of blackening but, even though the s l i d e  and radiograph can be 
overlain very accurately (by matching the l e t t e r s  CC-I), I am s t i l l  unable to  identify 
any specific mineral phases as  responsible for the radioactivity. Most of the spots 
seem to occur within, or on the grain boundaries of ,  pervasively altered plagioclase. 
Some seem to be in the vicinity of granules or wisps of limonite and/or al tered 
muscovite. This tends to confirm ~ i t t l e j o h n ' s  opinion (s 3 of h i s  sumnary). 

The length of time required to produce an autoradiographic pattern from th i s  rock 
suggests that the uranium levels, even a t  the points of maximum concentration, must be 
very low. I n  view of the lack of specific targets i t  w i l l  be a relatively time- 
consuming and expensive process trying to i so la te  these points with the scanning electron 
micro-analyzer and, in my opinion, unwarranted. Perhaps a be t te r  sample could be 
provided? 

Of course, we can go to this  step if you real ly want i t .  If  so, please send back 
the s l ide  and autoradiograph to me and I will  see to i t .  



Just  for  comparison I included the cut-off chip and s l i de  from sample CC-2 in 
the autoradiographs as well. As you can see they give a much stronger, c lear ly  
defined pat tern, in  which the strongest  area of blackening was, in  fac t ,  the point 
analysed by Litt lejohn and (note the position of the marker on the s l ide)  identified 
as  kobei t e .  

/ J .F.  Harris Ph.D. 



APPENDIX 5 

SOIL SAMPLE SUMMARY SHEETS 



SOIL SURVEY, MAIN G R I D  BASELINE 
ZO CLAmSn CABIN CREEK AR& YUKON 

Grid Analyses Depth Radio- S o i l  
Location ppm (cm) metr ics Desc r ip t ion  

u308 k p s )  

BL 4+50E 19.0 25 600 pebbly s i l t y  sand wi th  r o o t s  
and some o r g a n i c s ,  moderate 
mossy g r a s s  boulder  s l o p e  

BL 4+00E 30.0 30 539 s i l t y  pebbly sand wi th  r o o t s  
and o r g a n i c s ,  moderate mossy 
g r a s s y  boulder  s l o p e  

BL 3+50E 72.0 30 582 s i l t y  pebbly sand with  r o o t s  
and o r g a n i c s ,  moderate mossy 
g r a s s y  boulder  s l o p e  

BL 3+00E 36.0 40 580 sandy s i l t  wi th  r o o t s  and 
o r g a n i c s ,  moderate mossy 
g r a s s y  boulder  s l o p e  

BL 2+50E 12.0 35 465 pebbly sandy s i l t  wi th  roo t s ;  
ve ry  g e n t l e  mossy bushy 
boulder  s l o p e  

BL 2+00E 3.6 30 525 sandy g r a v e l  w i th  r o o t s ,  very 
g e n t l e  mossy bushy s l o p e  wi th  
boulders  

BL 1+50E 4.6 30 498 s i l t y  pebbly sand with  few 
roo t s ;  ve ry  g e n t l e  e a s t  
s l o p i n g  mossy bushy s l o p e  wi th  
bou lde r s  

BL 1+0BE 4.2 35 521 s i l t y  pebbly sand wi th  few 
r o o t s ,  l e v e l  mossy boulder 
pa t ch  

BL 0+50E 3.6 25 596 pebbly sandy s i l t  wi th  r o o t s  
and o r g a n i c s ,  l e v e l  mossy 
boulder  pa t ch  

BL 0+00 7.2 30 642 pebbly sand wi th  r o o t s ,  l e v e l  
mossy boulder  p a t c h  

BL 0+50W 1.8 25 522 pebbly sandy s i l t  wi th  r o o t s  
and o r g a n i c s ,  l e v e l  mossy 
boulder  p a t c h  

BL 1+00W 2.4 20 611 pebble  s i l t y  sand with 
boulders  i n  ho le ,  t o p  r i dge  
l e v e l  mossy boulder  pa tch ,  
o r g a n i c s  and r o o t s  p r e s e n t  



Grid Analyses Depth Radio- S o i l  
Locat ion ppm (-1 metr i c s  Desc r ip t ion  

u308 k p s )  

pebbly sand,  ve ry  g e n t l e  s l o p e  
near  t o p  r i d g e ,  mossy bushy 
pa t ch  wi th  f r equen t  boulders  

pebbly s i l t y  sand,  ve ry  g e n t l e  
mossy bushy s l o p e r  boulders  
p r e s e n t  

s i l t y  pebbly sand,  ve ry  g e n t l e  
mossy bushy s l o p e  wi th  few 
boulders  

pebbly sand,  ve ry  g e n t l e  mossy 
bushy s l o p e  wi th  few boulders  

s i l t y  pebbly sand wi th  r o o t s ,  
very  g e n t l e  mossy s l o p e  e a s t  
of mini  g r i d  87 and few 
boulders  

pebbly s i l t y  sand wi th  roo t s ,  
very  g e n t l e  mossy bushy s l o p e  
i n  mini g r i d  #1 wi th  few 
boulders  

pebbly s i l t y  sand with  r o o t s ,  
very  g e n t l e  mossy s l o p e  a t  
c l a im  p o s t s  i n  mini  g r i d  81 
with few boulders  

s i l t y  c l ayey  sand,  boggy swamp 
a r e a  near  mini g r i d  

pebbly s i l t y  sand,  g e n t l e  
g r a s s  moss s l o p e ,  black 
o rgan ic s  near  s u r f a c e  

pebbly sandy s i l t ,  l o t s  of 
b lack o r g a n i c s  and r o o t s ,  
g e n t l e  bushy s l o p e  wi th  a  few 
bou lde r s  around 

pebbly sandy g r a n i t e ,  ou tc rop  
o r  boulder  stopped digging,  
g e n t l e  mossy bushy s l o p e  

s i l t y  sandy pebbly g rave l ,  
g e n t l e  mossy bushy s l o p e  

s i l t y  sandy pebbly g rave l ,  
g e n t l e  mossy s l o p e ,  few f l o a t  
boulders  p r e s e n t  



Grid Analyses Depth Radio- S o i l  
Location ppm (cm) m e t r i c s  Descr ip t ion  

u 308 (CPS) 

pebbly s i l t y  sand wi th  a  few 
r o o t s ,  g e n t l e  mossy s l o p e  with 
i n c r e a s e  i n  f l o a t  boulder 
appearance,  draw near  here  
( l O B O  a t t i t u d e )  wi th  ou tc rop  

s i l t y  pebbly sand,  on t o p  of 
h i l l  on a  l e v e l  mossy patch,  
boulders  p re sen t  

s i l t y  pebbly sand,  on t o p  of 
h i l l  near  c l a im  p o s t s  on a  
mossy boulder  pa t ch  

c l ayey  sandy s i l t ,  on l e v e l  
mossy pa tch  wi th  l o t s  of f l o a t  
boulders  

s i l t y  pebbly sand wi th  roo t s ,  
g e n t l e  mossy bushy s l o p e  wi th  
l o t s  of  boulders  

s i l t y  pebbly sand wi th  roo t s ,  
g e n t l e  bushy s l o p e  wi th  a  few 
boulders  

pebbly s i l t y  sands  wi th  a few 
r o o t s ,  g e n t l e  mossy s l o p e  wi th  
an i n c r e a s e  i n  f l o a t  boulders  

pebbly c l ayey  s i l t y  sand,  
f l o a t  boulders  abundant, 
g e n t l e  bush pa t ch  s l o p e  

s i l t y  pebbly sand wi th  a  few 
r o o t s ,  few boulders  i n  t h i s  
l e v e l  bushy pa t ch  

s i l t y  pebbly sand wi th  a  few 
boulders  near ,  l e v e l  moss 
pa tch  

s i l t y  pebbly sand,  boulders  
prevented d igg ing ,  few f l o a t  
boulders  p r e s e n t  on l e v e l  moss 
pa t ch  

s i l t y  pebbly sand wi th  some 
r o o t s ,  l e v e l  moss pa t ch  a r e a  



Grid Analyses Depth Radio- S o i l  
Location ppm ( c m )  metr i c s  Desc r ip t ion  

U3O8 (CPS) 

s i l t y  pebbly sand with  some 
r o o t s ,  l e v e l  mossy bush pa t ch  

s i l t y  pebbly sand wi th  some 
r o o t s ,  g e n t l e  mossy s l o p e  e a s t  
of s a d d l e  a r e a  

pebbly s i l t y  sand with  some 
r o o t s ,  l e v e l  g r a s s y  moss patch 
wi th  no boulders  near 

pebbly sandy s i l t  with  few 
rocks ,  mossy bushy l e v e l  patch 
on s a d d l e  wi th  no boulders  

pebbly sandy c l ayay  s i l t  with 
few r o o t s ,  some f l o a t  boulders  
near  on t h i s  mossy l e v e l  patch 

s i l t y  pebbly sand,  no boulders  
nea r ,  l e v e l  mossy bushy sadd le  
a r e a  

c l ayey  pebbly s i l t y  sand with 
few r o o t s ,  boulder  o r  ou tc rop  
prevented d igg ing  

s i l t y  pebbly sand with  few 
r o o t s ,  boulders  p re sen t  i n  
t h i s  l e v e l  mossy bushy saddle  
a r e a ,  draw near  a t  1 0 0 0  
a t t i t u d e  

s i l t y  pebbly sand with  few 
r o o t s ,  l e v e l  mossy bush sadd le  
a r e a  

pebbly c l ayey  sandy s i l t ,  
g e n t l e  g r a s s  moss s l o p e ,  few 
r o o t s  p r e s e n t  

pebbly s i l t y  sand with  some 
r o o t s ,  g e n t l e  mossy bushy 
s l o p e  approaching l a r g e  saddle  
e a s t  o f  g a s  drums 

pebbly c l ayey  sandy s i l t  w i t h  
r o o t s  on ly  near  s u r f a c e ,  
g e n t l e  bushy s l o p e  



Grid Analyses Depth Radio- S o i l  
Location ppm (cm ) metr i c s  Desc r ip t ion  

"308 (CPS ) 

sandy pebbly g r a v e l  wi th  few 
r o o t s ,  g e n t l e  mossy bushy 
s l o p e  

sandy pebbly g r a v e l  w i t h  few 
r o o t s  a longs ide  draw which 
runs  E-W and has  ou tc rop  
t h e r e ,  g e n t l e  mossy bushy 
s l o p e  

pebbly c layey  sandy s i l t  with  
some r o o t s ,  g e n t l e  bushy mossy 
s l o p e  

pebbly sandy c l ayey  s i l t  with  
ou tc rop  near  and draw running 
E-W, l o t s  of  b lack r i c h  organ- 
ics and r o o t s  p r e s e n t ,  g e n t l e  
g r a s s y  s l o p e  

pebbly c l ayey  sandy s i l t  with 
some r o o t s ,  g e n t l e  mossy bushy 
s l o p e  

s i l t y  pebbly sand with  some 
r o o t s ,  l e v e l  mossy pa t ch  

pebbly sandy c l a y e y  s i l t  with  
r o o t s  p r e s e n t ,  moderate t o  
s t e e p  mossy g r a s s  s l o p e  wi th  
some ou tc rop  near  

pebbly sandy c l a y e y  s i l t  wi th  
r o o t s  p r e s e n t ,  moderate t o  
s t e e p  mossy g r a s s  s l o p e  

sandy pebbly c l ayey  s i l t  with  
few r o o t s  a t  s u r f a c e ,  moderate 
g r a s s y  mossy s l o p e  

s i l t y  pebble  g r a v e l  wi th  a  few 
r o o t s  on ly  near  s u r f a c e ,  
moderate g r a s s y  mossy s l o p e  

pebbly sandy c l a y e y  s i l t  w i t h  
some r o o t s  and boulders  
p r e s e n t ,  moderate mossy s l o p e  

pebbly sandy c l ayey  s i l t  with 
r o o t s  and black o rgan ic s ,  
moderate mossy s l o p e  



Grid Analyses Depth Radio- S o i l  
Location ppm (cm) me t r i c s  Desc r ip t ion  

u308 (CPS)  

sandy pebbly s i l t  w i t h  pebbles 
and boulders  i n  s o i l ,  moderate 
mossy s l o p e  

c layey  pebbly sandy s i l t  w i t h  
few r o o t s ,  g e n t l e  mossy s lope  

pebbly sandy c layey  s i l t  with 
l o t s  of r o o t s ,  ve ry  g e n t l e  
mossy s l o p e  

sandy pebbly c l ayey  s i l t  with  
r o o t s  p r e s e n t ,  g e n t l e  mossy 
s l o p e  wi th  few boulders  
p r e s e n t  

sandy pebbly c l ayey  s i l t  with 
l o t s  of r o o t s  and black 
o rgan ic s ,  boulder  p revents  
d igg ing ,  mossy s l o p e  w i t h  many 
boulders  

c l ayey  pebbly sandy s i l t ,  
g e n t l e  mossy s l o p e  

sandy pebbly c l a y e y  s i l t ,  
boulder p reven t s  digging,  
g e n t l e  mossy bouldery  pebbly 
s l o p e  

pebbly sandy c l a y e y  s i l t  with 
some r o o t s ,  g e n t l e  mossy s lope  

pebbly c l ayey  s i l t  wi th  some 
r o o t s ,  g e n t l e  mossy s l o p e  

pebbly sandy c l ayey  s i l t  with 
some r o o t s ,  g r a s s y  mossy s l o p e  

sandy c l a y e y  s i l t  wi th  r o o t s  
and b lack  organics present ,  
g r a s s y  s l o p e s  w i t h  bushes 

pebbly c layey  s i l t y  sand, 
g r a s s y  s l o p e  



Grid 
Locat ion 

Analyses Depth Radio- S o i l  
PPm (cm) m e t r i c s  Desc r ip t ion  
u308 (CPS) 

sandy pebbly s i l t  w i t h  pebbles  
and boulders  i n  s o i l ,  moderate 
mossy s l o p e  

c l ayey  pebbly sandy s i l t  with 
few r o o t s ,  g e n t l e  mossy s l o p e  

pebbly sandy c l ayey  s i l t  wi th  
l o t s  of r o o t s ,  very  g e n t l e  
mossy s l o p e  

sandy pebbly c l a y e y  s i l t  with  
r o o t s  p r e s e n t ,  g e n t l e  mossy 
s l o p e  wi th  few boulders  
p r e s e n t  

sandy pebbly c l a y e y  s i l t  w i t h  
l o t s  of r o o t s  and black 
o r g a n i c s ,  boulder  p revents  
d igg ing ,  mossy s l o p e  wi th  many 
boulders  

c l ayey  pebbly sandy s i l t ,  
g e n t l e  mossy s l o p e  

sandy pebbly c l a y e y  s i l t ,  
boulder  p r e v e n t s  d igg ing ,  
g e n t l e  mossy bouldery pebbly 
s l o p e  

pebbly sandy c l a y e y  silt with 
some r o o t s ,  g e n t l e  mossy s l o p e  

pebbly c l ayey  s i l t  wi th  some 
r o o t s ,  g e n t l e  mossy s l o p e  

pebbly sandy c l a y e y  s i l t  with  
some r o o t s ,  g r a s s y  mossy s lope  

sandy c l a y e y  s i l t  wi th  r o o t s  
and black o r g a n i c s  p r e s e n t ,  
g r a s s y  s l o p e s  wi th  bushes 

pebbly c l ayey  s i l t y  sand, 
g r a s s y  s l o p e  



SOIL SURVEY, G R I D  #1 
BOZO CLAIMS, CABIN CREEK AMb1 Y W N  

S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  ( c m )  Radio- 

m e t r i c ~  
k p s  

0+50N, SBL 2.8 28 

8+50Nf0+10E 2.8 25 

8+50NI0+20E 4.0 30 

0+50Nf0+30E 5.4 35 

ou tc rop  pebbly s i l t y  sand with  
dark o r g a n i c s  and r o o t s ,  
boulders  prevented d igg ing ,  
very g e n t l e  moss bush s l o p e  
wi th  boulders  

ou tc rop  pebbly s i l t y  sand with  
dark o r g a n i c s  and r o o t s ,  bould- 
e r s  prevented d igg ing ,  l e v e l  
moss bush p a t c h  wi th  boulders  

pebbly s i l t y  f i n d  sand with  
few o r g a n i c s  and r o o t s ,  l e v e l  
bouldery mossy bushy pa t ch  

pebbly c o a r s e  sand wi th  r o o t s ,  
l e v e l  bouldery,  moss bush 
pa tch ,  boulder  prevented 
d igg ing  

pebbly c o a r s e  sand wi th  few 
r o o t s ,  ve ry  g e n t l e  bouldery 
moss bush s l o p e ,  boulder 
prevented d igg ing  

r e l a t i v e l y  u n a l t e r e d ,  f r a c t -  
ured b i o t i t e  q u a r t z  monzonite 
subcrop,  s l o p e  l B O  s o u t h  

pebbly medium t o  c o a r s e  sand 
with  r o o t s ,  ve ry  g e n t l e  
bouldery moss bush s l o p e  

pebbly medium t o  c o a r s e  sand 
with  few r o o t s ,  ve ry  g e n t l e  
bouldery moss bush s l o p e  

medium t o  c o a r s e  sand with  
r o o t s  and some black o rgan ic s  
near  s u r f a c e ,  ve ry  g e n t l e  
bouldery moss bush s l o p e  

pebbly medium t o  c o a r s e  sand 
with  some r o o t s  and o rgan ic s  
near s u r f a c e ,  ve ry  g e n t l e  moss 
bush s l o p e ,  few boulders  near  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (cm) Radio- 

m e t r i c ~  
(cps  1 

0+40N, SBL 0.7 

0+40Nf0+10W 3 .6  

pebbly medium t o  c o a r s e  sand 
with  some o r g a n i c s  and r o o t s  
throughout ,  ve ry  g e n t l e  bush 
s lope ,  few boulders  near  

pebbly medium t o  coa r se  sand 
with  some r o o t s  and no organ- 
i c s ,  ve ry  g e n t l e  moss g r a s s  
s l o p e  wi th  few bou lde r s  

pebbly medium t o  c o a r s e  sand 
with  some r o o t s ,  very  g e n t l e  
moss g r a s s  s l o p e  wi th  few 
boulders  

medium t o  c o a r s e  sand with  few 
roots, very  g e n t l e  bush moss 
s l o p e  wi th  few boulders  

pebbly medium t o  c o a r s e  sand 
with few r o o t s ,  g e n t l e  bush 
moss s l o p e  wi th  few boulders  

pebbly medium t o  c o a r s e  sand 
with few rocks ,  g e n t l e  bush 
moss s l o p e  wi th  few boulders  
near  

medium brown sand and s o i l ,  p- 
g r a v e l  w i th  sandy s o i l ,  sample 
taken j u s t  above subcrop 

pebbly medium t o  c o a r s e  sand 
with  few rocks and boulders ,  
g e n t l e  moss g r a s s  s l o p e  w i t h  
i nc rease  i n  boulders  near  

pebbly medium t o  c o a r s e  sand 
with  few rocks ,  g e n t l e  moss 
bush s l o p e  wi th  some boulders  

pebbly medium t o  c o a r s e  sand 
wi th  some r o o t s ,  g e n t l e  t o  
l e v e l  moss bush pa t ch  near 
r i dge ,  i n c r e a s e  i n  boulders  
near  

s i l t y  f i n e  sand with  r o o t s  and 
dark o rgan ic s ,  l e v e l  moss bush 
pa tch ,  some boulders  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  ( c m )  Radio- 

m e t r i c ~  
k p s )  

- ---- -- - - - -- 

0+30N,0+50E 

0+30N10+40E 

8+30N, 8+30E 

0+30N,0+20E 

0+30N10+10E 

0+30N, SBL 

0+30N,0+10W 

0+30N,0+20W 

pebbly medium t o  c o a r s e  sand,  
boulders  prevented d igg ing ,  
some black o rgan ic s ,  l e v e l  
moss bush pa t ch  

medium t o  c o a r s e  sand,  g e n t l e  
moss s l o p e  

medium t o  c o a r s e  sand,  g e n t l e  
moss s l o p e  

medium t o  c o a r s e  sands  wi th  
r o o t s ,  g e n t l e  moss s l o p e  

pebbly sand wi th  boulders  i n  
p l ace ,  g e n t l e  moss s l o p e  

medium t o  f i n d  sand with  
r o o t s ,  g e n t l e  moss s l o p e  

brown sandy s o i l ,  3 m e a s t  of 
shown, 50 s l o p e  t o  sou th  

medium t o  c o a r s e  sand,  g e n t l e  
mossy s l o p e  

medium t o  c o a r s e  sand with 
r o o t s ,  a l t e r e d  rocks  near 
here ,  g e n t l e  mossy bushy s l o p e  

medium t o  c o a r s e  sand with  
r o o t s  and o r g a n i c s  near 
s u r f a c e  and a l t e r e d  rocks,  
g e n t l e  mossy bushy s l o p e  

pebbly sand wi th  boulders  i n  
p l a c e ,  g e n t l e  mossy bushy 
s l o p e  

pebbly sand with  r o o t s  and 
bou lde r s  i n  p l a c e ,  g e n t l e  
mossy bushy s l o p e  

medium t o  c o a r s e  sand with  
r o o t s  and black o r g a n i c s  near 
s u r f a c e ,  ve ry  g e n t l e  g ra s sy  
mossy s l o p e  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (4 Radio- 

metr i c s  
( cps )  

0+20N, 0+48E 

0+20N,0+30E 

0+20N,B+20E 

0+20N,0+10E 

0+20N, SBL 

0+20N,0+10W 

0+20N,0+20W 

0+20N,0+30W 

0+20N,0+40W 

0+20N,0+50W 

0+10~,0+50E 

0+10N,0+40E 

0+10N,0+30E 

pebbly sand wi th  few black 
o rgan ic s  a t  s u r f a c e ,  g e n t l e  
g r a s s y  mossy s l o p e  

pebbly sand wi th  few black 
o rgan ic s ,  g e n t l e  g r a s s y  mossy 
s l o p e  

pebbly sand wi th  few black 
o r g a n i c s  near  s u r f a c e ,  g e n t l e  
moss s l o p e  

medium t o  c o a r s e  sand with  
r o o t s ,  g e n t l e  mossy s l o p e  

g r a n i t e  sand subcrop,  l i g h t  
brown t o  buff  i n  co lou r ,  50 
s l o p e  

medium t o  c o a r s e  sand with  
a l t e r e d  rocks  nea r ,  g e n t l e  
mossy s l o p e  

medium t o  c o a r s e  sand with  
r o o t s  and few o r g a n i c s ,  g e n t l e  
mossy s l o p e  

pebbly sand wi th  r o o t s  and few 
o r g a n i c s  and a l t e r e d  rocks,  
g e n t l e  mossy bushy s l o p e  

pebbly sand wi th  very  few 
o r g a n i c s  a t  s u r f a c e ,  g e n t l e  
mossy bushy s l o p e  

pebbly sand wi th  r o o t s  and 
o r g a n i c s ,  g e n t l e  mossy bushy 
s l o p e  

medium t o  c o a r s e  sand with 
roots,  ve ry  g e n t l e  moss g r a s s  
s l o p e  

f i n e  t o  c o a r s e  sand w i t h  
r o o t s ,  ve ry  g e n t l e  moss g r a s s  
s l o p e  

pebbly sand with  r o o t s ,  very 
g e n t l e  moss g r a s s  s l o p e  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~  (cm) Radio- 

met r  i c s  
( cps )  

pebbly sand wi th  r o o t s ,  very 
g e n t l e  moss g r a s s  s l o p e  

medium t o  c o a r s e  sand with 
r o o t s ,  ve ry  g e n t l e  moss g r a s s  
s l o p e  

orange t o  medium brown s o i l  
and f i n e  pebbly sand,  minor 
o rgan ic s  

medium t o  c o a r s e  sand with 
r o o t s ,  ve ry  g e n t l e  moss g r a s s  
s l o p e  

s i l t y  pebbly sand with  r o o t s  
and bou lde r s  i n  p l a c e ,  very 
g e n t l e  moss g r a s s  s l o p e  

pebbly s i l t y  sand with  roo t s ,  
very g e n t l e  moss g r a s s  s l o p e  

moist  medium t o  c o a r s e  sand 
with  a l t e r e d  rocks ,  very 
g e n t l e  moss g r a s s  s l o p e  

moist  medium t o  c o a r s e  sand 
with  b lack  o r g a n i c s  and roo t s ,  
ve ry  g e n t l e  moss s l o p e  near 
bog swamp 

c o a r s e  sand,  mossy bushy s lope  

pebbly s i l t y  sand with  few 
r o o t s ,  ve ry  g e n t l e  mossy s lope  

s i l t y  pebbly sand wi th  few 
r o o t s ,  ve ry  g e n t l e  mossy s lope  

s i l t y  pebbly sand wi th  roo t s ,  
very  g e n t l e  mossy s l o p e  

pebbly s i l t y  sand wi th  r o o t s  
and a l t e r e d  rocks ,  very  g e n t l e  
mossy s l o p e  

brown sandy s o i l ,  50 s lope ,  
l o c a t e d  i n  draw 3 metres e a s t  
of r a d i o a c t i v e  zone 



S t a t i o n  Depth 
(cm) 

I n  Hole S o i l  Desc r ip t ion  
Radio- 
m e t r i c ~  
k p s )  

medium sand wi th  r o o t s ,  very  
g e n t l e  mossy s l o p e  

medium t o  c o a r s e  sand with 
o rgan ic s  and few r o o t s ,  very 
g e n t l e  mossy s l o p e  

medium t o  c o a r s e  sand with  
r o o t s ,  very g e n t l e  mossy s lope  

s i l t y  sand wi th  few roo t s ,  
ve ry  g e n t l e  mossy s l o p e  

s i l t y  sand wi th  few r o o t s ,  
very g e n t l e  mossy s l o p e  

medium t o  c o a r s e  sand with 
some r o o t s ,  g e n t l e  g r a s s  moss 
s lope ,  few bou lde r s  near  

medium t o  c o a r s e  sand with  
some r o o t s ,  g e n t l e  bush moss 
s l o p e ,  few bou lde r s  near  

pebbly medium t o  c o a r s e  sand 
with  some r o o t s ,  g e n t l e  moss 
g r a s s  s l o p e  wi th  few boulders  
near  

f i n e  t o  c o a r s e  sand with  few 
r o o t s ,  g e n t l e  moss g r a s s  s l o p e  
wi th  r a d i o a c t i v e  ( a l t e r e d )  
boulder  j u s t  sou th  downslope 

pebbly medium t o  c o a r s e  sand 
with  few r o o t s  and boulders ,  
g e n t l e  moss g r a s s  s l o p e  wi th  
r a d i o a c t i v e  bou lde r s  ( a l t e r e d )  
5 f t  South and West 

0+10S, SBL orangy brown sandy s o i l ,  minor 
o rgan ic s ,  c l a y  a l t e r e d  bould- 
e r s  a t  bottom of h o l e  

s i l t y  medium sand wi th  some 
r o o t s ,  g e n t l e  moss g r a s s  s lope  
wi th  some boulders ,  radio-  
a c t i v e  boulders  ( a l t e r e d  t o  
t h e  West 



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  ( c m )  Radio- 

m e t r i c ~  
(cps)  

0+20S, SBL 

pebbly medium t o  c o a r s e  sand 
w i t h  r o o t s ,  g e n t l e  moss g r a s s  
s l o p e  wi th  bou lde r s  

s i l t y  medium t o  c o a r s e  sand 
with  r o o t s  and boulders ,  
g e n t l e  moss g r a s s  s l o p e  w i t h  
few boulders  

pebbly medium t o  c o a r s e  sand 
with  r o o t s ,  g e n t l e  g r a s s  moss 
s l o p e  wi th  some bou lde r s  

s i l t y  medium t o  c o a r s e  sand 
wi th  r o o t s  and some black 
o rgan ic s  near  s u r f a c e ,  g e n t l e  
grass  moss s l o p e  near  boggy 
swamp 

medium t o  c o a r s e  sand with  
some r o o t s  and b lack  o rgan ic s ,  
g e n t l e  moss g r a s s  s lope ,  few 
boulders  

medium t o  c o a r s e  sand with  
some r o o t s  and black o rgan ic s ,  
g e n t l e  moss g r a s s  s l o p e  wi th  
few bou lde r s  

pebbly medium t o  c o a r s e  sand 
wi th  some r o o t s  and black 
o rgan ic s ,  g e n t l e  moss g r a s s  
s l o p e  wi th  few bou lde r s  

pebbly medium t o  c o a r s e  sand 
wi th  r o o t s ,  g e n t l e  moss g r a s s  
s l o p e  wi th  boulders  near  

pebbly medium t o  c o a r s e  sand 
wi th  r o o t s ,  g e n t l e  moss g r a s s  
s l o p e  wi th  r a d i o a c t i v e  a l t e r e d  
RX 5 f t  NE 

orangy brown sandy s o i l ,  minor 
o rgan ic s ,  few c l a y  a l t e r e d  
bou lde r s  a t  bottom of  hole  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (cm) Radio- 

m e t r i c ~  
(cps)  

s i l t y  f i n e  sand with  r o o t s  and 
o rgan ic s ,  boulder  prevented 
digging,  r a d i o a c t i v e  a l t e r e d  
boulders  t o  West and North 
upslope,  moss g r a s s  s l o p e  

s i l t y  f i n e  t o  medium with  
r o o t s ,  g e n t l e  moss g r a s s  s l o p e  
wi th  some boulders  nea r ,  radio-  
a c t i v e  a l t e r e d  t o  NW 

pebbly medium sand with  bould- 
e r s  i n  ho le ,  few r o o t s  and 
o rgan ic s  near  s u r f a c e ,  g e n t l e  
moss g r a s s  wi th  some boulders  

f i n e  t o  medium sand with  r o o t s  
and some black o rgan ic s  near  
s u r f a c e ,  g e n t l e  moss g r a s s  
s l o p e ,  few boulders  

f i n e  t o  medium sand with  r o o t s  
and some black o r g a n i c s  near  
s u r f a c e ,  g e n t l e  moss g r a s s  
s l o p e ,  few boulders  near  

medium t o  c o a r s e  sand with  few 
r o o t s  , g e n t l e  moss g r a s s  
s l o p e ,  few bou lde r s  

medium t o  c o a r s e  wi th  few 
r o o t s ,  g e n t l e  moss bush s l o p e ,  
few boulders  

pebbly medium t o  c o a r s e  sand,  
g e n t l e  moss bush s l o p e ,  few 
boulders  i n  ho le  

medium t o  c o a r s e  sand with  few 
rocks ,  g e n t l e  moss g r a s s  s lope  
wi th  i n c r e a s e  i n  f l o a t  bould- 
e r s  and few a l t e r e d  boulders  
t o  NW 

f i n e  t o  medium sand between 
boulders ,  g e n t l e  draw with  
g r a s s y  s l o p e  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( F P ~ )  ( c m )  Radio- 

m e t r i c ~  
(cps  

0+30S, SBL 3.6 35 800 medium brown f i n e  t o  coa r se  
gra ined  sand wi th  r e l a t i v e l y  
f r e s h  P-gravel s i z e  qua r t z  
monzonite 

medium t o  c o a r s e  sand with  few 
r o o t s ,  g e n t l e  moss g r a s s  s lope  
wi th  a l t e r e d  r a d i o a c t i v e  
boulders  due West upslope 

medium t o  c o a r s e  sand with  no 
r o o t s ,  b lack  o rgan ic s  and 
r o o t s  o n l y  near  su r f ace ,  
g e n t l e  moss g r a s s  s lope  wi th  
boulders  nea r ,  r a d i o a c t i v e  
a l t e r e d  rocks  5  E t  due East  

medium t o  c o a r s e  sand with  
black o r g a n i c s  and rocks,  
g e n t l e  moss g r a s s  s l o p e  wi th  
boulders ,  r a d i o a c t i v e  a l t e r e d  
rocks 5  f t  South 

pebbly c o a r s e  sand wi th  few 
r o o t s ,  g e n t l e  moss g r a s s  s lope  
wi th  few bou lde r s  near  sp r ing  
(H20) few a l t e r e d  boulders  
i n  ho le  

s i l t y  medium t o  f i n e  sand with 
few r o o t s  and dark organics  
and H20, g e n t l e  g r a s s  s l o p e  
below bog t o  NW 

medium t o  c o a r s e  sand wi th  few 
r o o t s ,  g e n t l e  g r a s s  moss s lope  
wi th  bou lde r s  near  

medium t o  c o a r s e  sands  wi th  
few r o o t s  and black o rgan ic s  
near  s u r f a c e ,  g e n t l e  g r a s s  
moss s l o p e  wi th  boulders  near 

mois t  c o a r s e  sand with  few 
r o o t s ,  s t e e p  embankment of  
small a20 seepage,  few 
boulders  near  



S t a t  ion u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (cm) Radio- 

metr i c s  
k p s )  

mois t  c o a r s e  sand a long Hz0 
seepage wi th  few boulders  
nea r ,  r a d i o a c t i v e  a l t e r e d  
boulders  NE and N 

medium t o  c o a r s e  sand,  g e n t l e  
boulder  g r a s s  s l o p e ,  a l t e r e d  
boulders  i n  ho le  and t o  t h e  N 

0+40S, SBL 5.0 

0+40S,0+10E 42.0 

P-gravel beneath  orangy brown 
sandy l a y e r  

medium t o  c o a r s e  sand with  
some rocks  and o rgan ic s  near 
s u r f a c e ,  g e n t l e  g r a s s  moss 
s lope ,  bou lde r s  near  

pebbly sand,  mossy s l o p e  wi th  
f l o a t  bou lde r s  near  

pebbly medium t o  c o a r s e  sand 
wi th  bou lde r s  i n  ho le ,  g e n t l e  
moss g r a s s  s l o p e ,  boulders  
near  

f i n e  t o  medium sand with  r o o t s  
and bou lde r s  i n  ho le ,  g e n t l e  
moss g r a s s  s l o p e ,  few boulders  

pebbly medium t o  coa r se  wi th  
r o o t s  and boulders  i n  ho le ,  
g e n t l e  moss g r a s s  s lope ,  few 
bou lde r s  

w e t  medium t o  c o a r s e  sand with  
some r o o t s  and black organics  
on ly  nea r  s u r f a c e ,  l e v e l  g r a s s  
moss bog p a t c h  

w e t  pebbly medium t o  coa r se  
sand wi th  few r o o t s  and black 
o r g a n i c s  near  s u r f a c e ,  l e v e l  
bog p a t c h  

wet medium t o  c o a r s e  sand with  
some b lack  o rgan ic s ,  l e v e l  bog 
p a t c h  



S t a t i o n  U3O8 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (cm) Radio- 

metr i c s  
(cps)  

w e t  medium t o  c o a r s e  sand wi th  
f e w  black o r g a n i c s  and r o o t s ,  
l e v e l  bog pa t ch  wi th  few 
boulders  near  

wet medium t o  c o a r s e  sand with  
black o r g a n i c s  and r o o t s  on ly  
near s u r f a c e ,  g e n t l e  g r a s s y  
s l o p e  be fo re  bog, few boulders  

0+50S, SBL 8.2 

0+50S,0+10E 46.0 

brown t o  l i g h t  buf f  sand,  
minor c l a y  a l t e r e d  pebbles  i n  
v i c i n i t y  

medium t o  c o a r s e  sand wi th  
black o r g a n i c s  near  s u r f a c e ,  
g e n t l e  g r a s s  moss s l o p e ,  few 
boulders  

moist  medium t o  c o a r s e  sand 
wi th  few r o o t s ,  s t e e p  embank- 
ment nex t  t o  H z 0  seepage,  
few bou lde r s  

s i l t y  medium t o  f i n e  sand with  
r o o t s  and some b lack  o rgan ic s  
near  s u r f a c e ,  g e n t l e  g r a s s  
moss s l o p e ,  few bou lde r s  near  

s i l t y  medium t o  f i n e  sand wi th  
r o o t s ,  g e n t l e  g r a s s  moss s l o p e  
wi th  few boulders  

s i l t y  medium t o  f i n e  sand with  
r o o t s ,  g e n t l e  g r a s s  moss 
s l o p e ,  few boulders  

medium sand,  f i n i n g  upwards t o  
black o r g a n i c s  a t  s u r f a c e ,  gen- 
t l e  moss s l o p e ,  few boulders  

medium sand f i n i n g  upwards t o  
black o r g a n i c s  (s i l t )  a t  
s u r f a c e ,  g e n t l e  moss s lope ,  
few bou lde r s  

medium t o  f i n e  sand with  black 
o rgan ic  pods throughout ,  gen- 
t l e  moss s l o p e ,  few boulders  



S t a t i o n  u308 Depth I n  Hole S o i l  Desc r ip t ion  
( P P ~ )  (4 Radio- 

metr i c s  
(cps)  

medium t o  f i n e  sand wi th  
l i t t l e  o rgan ic s ,  g e n t l e  moss 
s lope ,  few bou lde r s  

medium sand wi th  black organic  
pods throughout  s t e e p  embank- 
ment of  H20 seepage,  few 
boulders  

0+60S, SBL 

0+60S,0+10W 

Brown sandy s o i l  and p-gravel 

wet medium t o  c o a r s e  sand, 
l e v e l  g r a s s y  bog a r e a  

w e t  medium t o  c o a r s e  sand,  
l e v e l  g r a s s y  bog pa t ch  

wet medium t o  c o a r s e  sand with  
some b lack  o r g a n i c s ,  l e v e l  bog 
pa tch  

wet medium t o  c o a r s e  sand with  
few b lack  o r g a n i c s ,  l e v e l  bog 
pa t ch  

w e t  medium t o  c o a r s e  sand with  
few b lack  o r g a n i c s ,  l e v e l  bog 
pa tch  
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