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I n t r o d u c t i o n  

T h i s  r e p o r t  w i l l  serve t o  amalgamate p rev i -  
o u s l y  r e p o r t e d  data  and r e c e n t  diamond core d r i l l i n g  
r e s u l t s  on t h e  PH group and WW group claims. 

F o r t y  claims numbered WW 1, WW 2 ,  WW 4 ,  WW 6 - 
WW 1 2  i n c l u s i v e ,  W 4 5  - WW 60  i n c l u s i v e ,  Wiq 8 3  - WW 88 

i n c l u s i v e  and WW 97 - WW 1 0 4  i n c l u s i v e  a r e  r e g i s t e r e d  
i n  t h e  name of S . R .  Dunn and are  h e l d  i n  t r u s t  f o r  
Western Warner O i l s  L t d .  

Nine claims numbered P H  1 - PH 9 i n c l u s i v e  a r e  
r e g i s t e r e d  i n  t h e  name of J.S. Adamson and are h e l d  i n  
t r u s t  f o r  Cochrane O i l  & G a s  L t d .  ( former ly  Medesto 

Exp lo ra t ion  L t d . )  . 

A l l  c l a ims  are l o c a t e d  i n  t h e  F la thead  Val ley  
of B r i t i s h  C o l u m b i a  on o r  ad jacen t  t o  t h e  F la thead  
F o r e s t r y  Road 1 6  m i l e s  ( 2 6  k m )  sou th  of i t s  j u n c t i o n  
w i t h  B.C. Highway # 3  and approximately 5 m i l e s  ( 8  k m )  

sou th  of t h e  s e t t l e m e n t  of Corbin (See Map 1) .  

Bush t r a i l s  provid ing  access by 4 - w h e e l  d r i v e  
v e h i c l e  have been p r e v i o u s l y  c o n s t r u c t e d  by v a r i o u s  
i n t e r e s t s .  
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Explo ra t ion  Hi s to ry  

S ince  1968, Western Warner O i l s  L td .  and 
Medesto Exp lo ra t ion  Ltd .  have a c t i v e l y  i n v e s t i g a t e d  

t h e  claim groups mentioned above w i t h  r e s p e c t  t o  
e s t a b l i s h i n g  t h e  presence  of economic occurrences  

of phosphate - b e a r i n g  rock a t  t h e  base of  t h e  

F e r n i e  Shale .  P r i o r  t o  1968, Imper i a l  O i l  Ltd.  

examined much o f  t h e  ground i n  q u e s t i o n  and conducted 

a diamond core d r i l l i n g  program b e f o r e  r e l i n q u i s h i n g  

r i g h t s  t o  t h e  p rope r ty .  

/- 

Work completed t o  d a t e  c o n s i s t s  of  numerous 
d r i l l  h o l e s ,  a seismic s tudy  t o  de te rmine  overburden 

dep th ,  t r e n c h i n g  by hand and u t i l i z i n g  a b u l l d o z e r ,  

and b a s i c  g e o l o g i c a l  mapping (see G . S . C .  M e m .  336; 

r e p o r t s  by Brunswick Resources L td . ,  1 9 6 8  - 1 9 7 8 ;  

r e p o r t  by D.K.  Robertson, 1 9 7 6 ;  r e p o r t  by Dornian 

C o n s u l t a n t s ,  1975) .  

I t  has  been assumed, on t h e  b a s i s  of p rev ious  
r e p o r t s ,  t h a t  a bed of phosphor i t e  averaging  3-1/2 

feet  (1 m )  i n  t h i c k n e s s  and g rad ing  from 27% - 33% 
P205 o c c u r s  a t  t h e  base of t h e  F e r n i e  Group, d i r e c t l y  

o v e r l y i n g  t h e  Spray River  s i l t s t o n e .  Various a t t e m p t s  

t o  v e r i f y  t h e s e  assumptions have been made. 

The occurrence  of phosphate  - r i c h  beds i n  t h e  
b a s a l  p o r t i o n  of t h e  F e r n i e  s h a l e  i n  sou th  - e a s t e r n  

B.C. i s  w e l l  known. T e l f e r  (Can. I n s t .  Min. M e t a l l . ,  

1933) l i s t s  a s e c t i o n  i n  t h e  F e r n i e  a r e a  c o n t a i n i n g  a 
b a s a l  2 .3  f o o t  ( 0 . 6  m )  showing of o o l i t i c  phosphor i t e  

having a g rade  e q u i v a l e n t  t o  24.3% P2O5,  and ano the r  

s e c t i o n  i n  t h e  Crowsnest a r e a  con ta in ing  a 2 . 7  f o o t  
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( 0 . 6  m )  exposure of t h e  same hor izon  grading  25% 

P205. Outcrops of t h i s  b a s a l  F e r n i e  phosphor i t e  

occur  on some of t h e  WW claims, b u t  n o t  on any of 

t h e  P H  claims. Its presence  on t h e  l a t t e r  has  been 

e s t a b l i s h e d  by diamond d r i l l  h o l e s .  Analyses of 
core from h o l e s  d r i l l e d  i n  1972 ( r e p o r t  by E.E.  

P e l z e r ,  P. G e o l . )  showed g rades  of  12.65% t o  28.46% 

P205 - 
Bulk sampling of t h e  phosphor i t e  ho r i zon  i n  

t r e n c h  exposures  (WW claims) y i e l d e d  s u b s t a n t i a l l y  

h i g h e r  r e s u l t s  of 25.5% - 28.5% (E.E.  P e l z e r ,  1972) .  

The i n c r e a s e  i n  g rade  i s  thought  t o  be due t o  c a l c i t e  
l e a c h i n g  i n  t h e  near  s u r f a c e  b u t  t o  what dep th  t h i s  

e f f e c t  p e r s i s t s  i s  unknown. 

The s a m e  r e p o r t  estimates t h a t  a t o t a l  of 
288,000 t o n s  of phosphate  rock  i s  a v a i l a b l e  f o r  s t r i p  

mining above a dep th  of 50 f e e t  (18 m )  assuming bed 

t h i c k n e s s  of 3 f e e t  (1 m ) ,  r e p o r t e d  g r a d e s  of P2O5, 
and known g e o l o g i c a l  d i p s  and topographic  c o n d i t i o n s .  

An ongoing p r o j e c t  i n v e s t i g a t i n g  t h e  associa- 
t i o n  of uranium w i t h  phosphat ic  rock of t h e  b a s a l  

s h a l e s  of t h e  F e r n i e  Group has been undertaken by 

v a r i o u s  r e s e a r c h e r s  a t  t h e  Department of Geology, 

U n i v e r s i t y  of  A l b e r t a ,  Edmonton and a p r e l i m i n a r y  

r e p o r t  i s  appended, (see Appendix V I ) .  
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Geology 

f -  

The F e r n i e  Group ( J u r a s s i c )  o v e r l i e s  pro- 
g r e s s i v e l y  older  marine sedimentary s t r a t a  f r o m  
w e s t  t o  east  and n o r t h  t o  sou th .  I n  t h e  Rocky 
Mountains of sou the rn  Alberta  and B r i t i s h  Columbia 
t h e  b a s a l  F e r n i e  Group l i e s  disconformably on L o w e r  
Triassic Spray River  s i l t s t o n e s .  The F e r n i e  - Spray 
River  c o n t a c t  i s  marked on ly  by a n  a b r u p t  change i n  
l i t h o l o g y  and n o t  a n  angu la r  unconformity.  

The s u r f a c e  geology of  t h e  r e p o r t  a r e a  h a s  
been mapped a t  a scale of 1:63,360 on Geologica l  
Survey of Canada Map 1 1 5 4  A .  

s u g g e s t s  t h a t  t h e  F e r n i e  - Spray River  c o n t a c t  (see 

Map 2 )  as shown i s  probably accurate t o  ? 250 f ee t  
( 7 6  m )  where t h e  c o n t a c t  appea r s  as  a dashed l i n e  
and t o  2 500 f e e t  ( 1 5 2  m) where it appea r s  a s  a 

do t ted  l i n e .  

B r i e f  f i e l d  examinat ion 

Blocky t a l u s  of Spray R i v e r  s i l t s t o n e  and 
r u b b l y  s h a l e  s l o p e s  of  t h e  F e r n i e  pe rmi t  r easonab le  
conf idence  i n  t h e  des igna ted  c o n t a c t .  A break i n  
s l o p e  i s  o f t e n  a p p a r e n t  a t  the c o n t a c t .  

S t r u c t u r a l l y  t h e  area i s  not complex a l though  
d i p s  can  be i n  t h e  moderate t o  h igh  r ange ,  (25" - 6 5 " ) .  

From b o t h  t h e  G . S . C .  map and f i e l d  o b s e r v a t i o n s  it i s  
obvious t h a t  t h e  d i p  of t h e  F e r n i e  - Spray River  
c o n t a c t  va r i e s  cons ide rab ly  a long  s t r i k e .  Minor t h r u s t  
f a u l t s  a re  t o  be expected i n  such an area.  These have 
n o t  been observed i n  t h e  f i e l d  b u t  there i s  ev idence  of 

e x t e n s i v e  f a u l t i n g  i n  d r i l l  c o r e .  
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I n t e r p r e t a t i o n  of Diamond D r i l l i n g  R e s u l t s  

During June 1 9 7 8 ,  t h r e e  h o l e s  w e r e  d r i l l e d  

a t  t h e  l o c a t i o n s  i n d i c a t e d  on Map 1. A-summary of 

t h e  a t t i t u d e s  of t h e  d r i l l  h o l e s  i s  shown below: 

Azimuth I n c l i n a t i o n  

Med 78-1 90" 45" 

Med 78-2 90" 45" 

WW 78-1 250" 45O 

r 

One of t h e  h o l e s  ( M e d  78-1) i n t e r s e c t e d  a t  

r i g h t  a n g l e s  t h e  F e r n i e  - Spray River  c o n t a c t  and 

a zone of o o l i t i c  phosphate-bear ing s h a l e  2 - 3 f e e t  

( 0 . 7  - 1 . 0  m )  t h i c k  a t  a d e p t h  of 3 2  f e e t  ( 1 0  m ) .  
The o t h e r  t w o  h o l e s  w e r e  d r i l l e d  t o  d e p t h s  of 33-1/2 

feet  ( 1 0  m) (Med 78-2) and 48 f e e t  (16  m) (WW 78-1) 

w i t h o u t  encounter ing  t h e  d i sconfo rmi ty  a t  t h e  base  

of t h e  F e r n i e  Group. 

The i n t e r p r e t i v e  sec t ion  drawn us ing  i n f o r -  

mat ion ga the red  from Med 78-1 and a r e p o r t e d  h o l e  

d r i l l e d  i n  1 9 6 9  a re  shown i n  F ig .  1. 

Core axis-bedding a n g l e s  i n  h o l e  Med 78-1 

i n d i c a t e  t h a t  t h e  J u r a s s i c  - Triassic c o n t a c t  h a s  a 

d i p  of 45" a t  t h a t  l o c a l i t y .  I n  h o l e  WW 78-1, t h e  
core axis-bedding a n g l e s  range  from 20' - 45O b u t  

i t  i s  u n c e r t a i n  whether t h e  bedding d i p s  are  g e n t l e r  

o r  s t e e p e r  t han  45". 

Due t o  t h e  l i m i t e d  s u c c e s s  of t h e  1978 d r i l l i n g  
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program, specific recommendations and conclusions 
would not be justified at this time. 
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Interpretive Section - 
F i g .  1 - DD Holes Med 78-1 and 1969 



E - W Sect iona l  Drawing  

through DDH Med 78-1 8- 1969 Hole 

PH G r o x p  C l a i m s  

East  

F I G U R E  1 
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Illustrations - 
Fig. I1 

Fig. I11 - Schematic Logs on DDH Location 

- Section through Phosphorite Bed 

1978 
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SCHEMATIC LOGS ON DDY LOCATIONS - 1978 

0 

Overburden 

Mecl 78-1 

- - -  - -  
Fern ie  shale 

Phosphorite 
I- . .-  * _  

Spray Siver  

39' 
(13m) 

>Ted 78-7, 

0 

Overburden 

( Mixed 
Lit h o 1 o g y ) 
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SECTION THROUGH PHOSPHORITE BED Med  78-1 
-- 

no 
r e cov e r y 

Interval: 30' to' 31.75'  
Recovery: 1. z5" 

30' 
Fernie  formation 
Black calcareous shale,  
no apparent  phosphate 

Pelle ted oo1i:ic pfiosphori te, some 
shale c las t s ;  oolite size and abundance 
increases  with depth. 

Rock has bluish tint. 

Reacts to HC1:Molybdic acid solutions 

Scale: . 1" = 4"  

3 1. 75'  Gasal unconiormity 
Spray River formation 
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Maps - 
I - L o c a t i o n  of C l a i m s  

L o c a t i o n  of  DD Holes 

I1 - S u r f a c e  and I n t e r p r e t i v e  Geology 







Appendix I - Assays 
- P205 - Gravimet r ic  

- U308 - F l u o r i m e t r i c  

- Zn - Atomic Absorpt ion 



................................................. 

....... ATTZNTION: .Gee, Evans ............ 

SAMPLE No. 

"Chip Samples" 

ww - 78 - 1 
MED - 78 - 1 

LORING A B O R A T O R I E S  kTD. 

c/ 
r /  P Chemical P 
Zn 2 3 0 8 ~ ~ 1  ~ 2 0 5  

.04 

- 
- 

37.4 

- 
11-92 

3 TGCrcbn @Qcfi fD u THAT THE ABOVE RESULTS ARE THOSE - C) h 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES.  . . .  

Rejects Retained one month. 

Pulps Retained one month  
unless speci f ic  arrangements 
made in advance. 



- 11 - 

Appendix I1 - Drilling Program and 
Core Descriptions 
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Appendix I1 - D r i l l i n g  Program and Core  D e s c r i p t i o n  

Hole: Med 78-1 

Spudded: J u n e  21,  1978 

Cased fo r  2 2 '  ( 7  m)  
Depth a t  t e r m i n a t i o n :  3 9 '  (13 m )  

D r i l l e d  
I n t e r v a l  Recovery 

24-28' 11" 
(b roken)  

28-30' 0 

30-31-3/4' 1-1/4' 
r u b b l e  , 
c h i p s  , 
broken  

31-3/4' - 7-1/4 ' 
39 ' c o m p l e t e ,  

competent  
core 

D e s c r i p t i o n  

b l a c k ,  f i s s i l e  c a l c a r e o u s  s h a l e :  
minor  r e a c t i o n  t o  HC1:Molybdic a c i d  
s o l u t i o n s  i n d i c a t i n g  some P205. 

c u t t i n g s  i n d i c a t e  same l i t h o l o g y  a s  
p r e v i o u s  i n t e r v a l .  

f i n e  g r a i n  s i z e  c a l c a r e o u s  s h a l e ,  
g r a d i n g  r a p i d l y  ( t o p  4") t o  o o l i t i c ,  
p e l l e t e d  p h o s p h a t i c  s h a l e .  P e l l e t s  
and o o l i t e s  i n c r e a s e  i n  s i z e  w i t h  
d e p t h .  C o n t a i n s  small  ( .l- . Z I T )  s h a l e  
C l a S t S .  Basal  unconfo rmi ty  w e l l  
exposed .  T h i c k n e s s  of p h o s p h o r i t e  
bed i s  1 2 " .  S e e  F i g .  2 .  

f i n e  g r a i n  s i z e ,  c a l c a r e o u s ,  l i g h t  
g r e y  Spray  River  s i l t s t o n e .  CaC03 
f i l l e d  v e i n s ,  bedd ing  a p p r o x i m a t e l y  
1 core a x i s ,  p e r p e n d i c u l a r  t o  c o r e  
axis. 
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D r i l l e d  
I n t e r v a  1 

0-24 ' 

2 4 '  - 
33-1/2 ' 

Hole: Med 78-2 

Spudded: J u n e  2 2 ,  1 9 7 8  

Cased for 2 4 '  ( 8  m )  
Depth a t  t e r m i n a t i o n :  33-1/2' (11 m )  

Recove r1  D e s c r  j. p t i o n  

0 c a s i n g  t h r o u g h  ove rburden .  

v e r y  poor  l o o s e l y  compacted a c c u m u l a t i o n  
e x c e p t  i n  of b o u l d e r s  up t o  2-1/2' t h i c k  
l a rge  and g r a v e l s  of mixed l i t h o l o g i e s .  
b o u l d e r s  Recovered i n t e r v a l s  of f i n e  g r a i n e d  

s h a l e y  l i m e s t o n e ,  l i m e s t o n e  breccia ,  
s i l t y ,  a r g i l l a c e o u s  s a n d s t o n e ,  b l a c k  
c a l c a r e o u s  s h a l e .  Hole abandoned a t  
33-1/2' w i t h o u t  r e a c h i n g  bedrock .  
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Hole: WW 78-1 

Spudded: June  2 6 ,  1 9 7 8  

Cased to :  1 2 ’  ( 4  m )  

Depth a t  t e r m i n a t i o n :  4 8 ’  ( 1 6  m )  

D r i l l e d  
I n t e r v a l  

0-12’  

1 2 ’  - 
33-1/2’ 

Recovery 

0 

1 7  ‘ 1 0 ”  
broken ,  
some f r a g -  
mented 

33-1/2‘ - 3 ‘11” 
4 8 ‘  poor  

r ecove ry  
sunte c u t -  
t i n g s  t aken  
@ 4 0 ’ ,  4 2 ’ ,  
4 5 ’  4 8 ’  

D e s c r i p t i o n  

overburden 

b l a c k  f o s s i l i f e r o u s  F e r n i e  s h a l e ,  
r u s t y  wea the r ing ,  CaC03 f i l l e d  v e i n s  
f i n e l y  banded, h i g h l y  f r a c t u r e d ,  bed- 
d i n g  @ 20° t o  c o r e  a x i s .  Some p y r i t e ,  
slicken s i d e s  @ 450 to  core a x i s .  
Minor (1”) o o l i t i c ,  p e l l e t e d  b e d s ,  
b i tuminous  l a y e r s ,  ev idence  o f  f a u l t  
gouge. 

bad ly  broken ,  f a u l t e d  s h a l e  as b e f o r e ,  
i n c r e a s e d  d i s semina ted  p y r i t e ,  some 
bands (approx.  1 / 2 ” )  pu re  p y r i t e  p l u s  
bands of s i l t  and sanz:. Bedding - 
core a x i s  a n g l e  approx.  45O. C o r e  
ex t remely  f r i a b l e .  Changed t o  B.Q. 
a t  33-1/2’.  
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Appendix I11 - Drillers Logs 
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ELGIN EXPLORATION COMPANY LIMITED 

DAILY DIAMOND DRILL REPORT 
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EQUIP USED UP, WORN OUT, LOST in HOLE, BROKEN, ETC. 
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ELGIN EXPLORATION COMPANY LIMITED 
' .  

DAILY DIAMOND DRILL REPORT 

HOLE H O&E BIT NO. TYPE SIZE FROM TO NO FROM TO 

I 

CASING SHOE I I i I I I I I 
1 I I 

I 
I 

EQUIP USED UP, WCRN OUT,',LOST in HOLE, BROKEN, ETC. 

=r I REMARKS 

. 
OIL,  FUEL, SPARE PARTS USED 
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-. ELGlN EXPLORATION COMPANY LIMITED 
' .  

D A I L Y  DIAMOND DRILL REPORT P 

I I 

EQUIP USED UP, WCRN OUT, LOST in HOLE, BROKEN, ETC. i 
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DAILY DIAMOND DRILL REPORT 

I I I I 1 I I 

HOLE 
BIT NO. TYPE SIZE FROM TO NO FROM TO "aE 

EQUIP USED UP, WORN OUT, LOST in HOLE, BROKEN, ETC. 

I I I I I I I I I I I I I I I I I I I I 
I I 

TRUCK,TRACTOR,TRACKED VEHICLE HOURS 



. ELGIN EXPLORATION COMPANY LIMITED 
I '  

I 

D A I L Y  DIAMOND D R I L L  REPORT 

U 

. .  It 
EOUIPUSED UP, WORN OUT, LOST injtOLE, BROKEN, ETC. 

n r w & S d 8 / /  rc 

I ". t. 

'OIL,  FUEL, SPARE PARTS USED 
. '  9 d T A . L  O F  ArsY # I &  3 /-?/f- 

I I I 
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Appendix IV - C o r e  Location 
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C o r e  located: 

C o c h r a n e  Oil & G a s  Ltd. 
C a l g a r y ,  A l b e r t a  
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Appendix V - Itemized Cost Statement 



f 

(a) 

# of 
Days 

2 

2 

7 

- 1 9  - 

WW and PH CLAIMS ( j o i n t l y )  

W C l a i m s  80% - P H  C l a i m s  20% 

VALUATION OF WORK 

1978 

R a t e s  S p e c i f i c  To ta l  Persons  Employed 
Pe r  Day -- D a t e s  Wages #f Type 

$ 60 June  2 0 / 2 1  $ 2 4 0  2 Management 

60 June  26/27  2 4 0  2 Management 

125 June  20-27 875 1 G e o l o g i s t  

TOTAL .........................$ 1 , 3 5 5 . 0 0  

(b) 
FOOD and ACCOMMODATION 

Company p a i d  f o r  food and lodging  f o r  t h e  3 man d r i l l i n g  c r e w  
and f o r  t h e  Geo log i s t .  The  group s t ayed  i n  Coleman, B . C .  and 

d rove  d a i l y  t o  t h e  d r i l l i n g  si tes.  (round t r i p  - 68 m i l e s )  
TOTAL f o r  food and accommodation..510.74 

( D r i l l  c r e w  - 8 days)  

( G e o l o g i s t  - 7 days)  

I n  a d d i t i o n  t h e  Company pa id  f o r  meals fo r  t w o  management 

r e p r e s e n t a t i v e s  a s  noted  i n  (a)  above (June  2 0 / 2 1  & June  26/27) 

TOTAL .............................. 44.10 

( C )  

TRANSPORTATION 

Company p a i d  fo r  p r i v a t e  a u t o  t r a n s p o r t a t i o n  a s  r e q u i r e d  @20C 

pe r  m i l e  and 4-wheel d r i v e  t r a n s p o r t a t i o n  @40C p e r  m i l e .  

MILEAGE 

DATE T R I P  AUTO 4 x 4  
June 2 0 / 2 1  Calgary  - D r i l l  s i t e  - Calgary  387 

June  26 /27  Calgary - D r i l l  s i t e  - Calgary  387 

68 June 20 Coleman - D r i l l  s i t e  - Coleman 
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MILEAGE 
- 

TRIP AUTO 4 x 4  DATE 

June  20 

J u n e  2 1  
June  22  
June  23 

June  24 

June  25 

June  26 

June  27 

June  27 

Calgary  - D r i l l  s i t e  - Coleman 
Coleman - D r i l l  s i t e  - Coleman 
I 1  I 1  11 II 

I t  I t  I 1  I 1  

I 1  I1 11 11 

11 I 1  11 I 1  

I t  11 I 1  11 

I 1  11 I 1  I1 

Coleman - Calgary 

TOTAL MILEAGE. . . .  

Auto cos t  = 774  x 20$  = $154 .80  

4 x 4 cos t  = 9 4 0  x 40C = $376.00 

198 

68 

68 

68 

68 

68 

68 

68 

198 

774 9 4 0  

- .  

TOTAL ........................ $ 530.80 

(dl 
There w e r e  no i n s t r u m e n t  r e n t a l s .  

(4 
DIAMOND CORE D R I L L I N G  - C o n t r a c t o r ,  E l g i n  Exp lo ra t ion  Company 

D a t e s  - June  20th t o  27th i n c l .  

Equipment - Modified 38 Longyear mounted on t r a c k  v e h i c l e .  

Cores - H and BQ as  p e r  r e p o r t .  
E l g i n  D r i l l i n g  i n v o i c e  i n c l u d e s :  

a. C o s t  of moving men and equipment Calgary  - d r i l l  s i t e  - 
Calgary  

b. C o r e  boxes 
c. Wages of d r i l l i n g  c r e w  
d .  Standby t i m e  f o r  weather  

e. D r i l l i n g  b i t s  
TOTAL E l g i n  i n v o i c e  ......... $ 6 , 2 6 7 . 1 0  
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- ( f )  

ASSAYS 

Loring L a b o r a t o r i e s  of Calgary c a r r i e d  o u t  a l l  a s s a y  work.  
Methods are d e s c r i b e d  i n  t h e  Report .  

July/78 - Assays f o r  Zn, P205, U 3 0 8  

TOTAL Loring i n v o i c e  .......$ 25.00 

(9) 
Geolog ica l  Consu l t ing ,  s u p e r v i s i o n ,  examinat ion and r e p o r t  
p r e p a r a t i o n  and w r i t i n g .  

TOTAL ...................... $1,500.00 

4. 
D r i l l  c r e w  had t o  be t r a n s p o r t e d  from Calgary  - D r i l l  S i t e  - 
Calgary  as  w e l l  as  f rom Coleman t o  D r i l l  S i t e  and r e t u r n  
each  day s u b s t a n t i a l l y  adding t o  costs.  

D i f f i c u l t  d r i l l i n g  c o n d i t i o n s  - B i t  c o s t s  r a n  about  1 8 %  of 

t o t a l  E l g i n  i n v o i c e .  

Travel t i m e  e ach  day amounted t o  2 hours .  

5. 
C o s t s  are summarized as  fo l lows :  

Wages S e c t i o n  A 

Food is Accommodation S e c t i o n  B 

T r a n s p o r t a t i o n  S e c t i o n  C 
D r i l l i n g  C o n t r a c t o r  S e c t i o n  E 

Assays S e c t i o n  F 

Report  & Superv i s ion  S e c t i o n  G 

$1,355.00 
554.84 
530.80 

6,267.10 
25.00 

1,500.00 

$10,232.74 

S e c t i o n  E Pro jec ts  
Diamond C o r e  D r i l l i n g  
Report  & Superv i s ion  

$ 8,732.74 
1,500.00 

$10,232.74 

WW C l a i m s  - 8 0 %  = $ 8 , 1 8 6 . 1 9  

P H  C l a i m s  - 20% = $2,046.35 
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Appendix VI - Occurence of Uranium 
Mineralization in Phosphatic 
Rocks 



DEPARTMENT O F  GEOLOGY 
,- 

_ F  

THE UNIVERSITY OF ALBERTA 
EDMONTON, C A N A D A  

T6G 2E3 

Novenber 28, 1977 

M r .  C. Dales 
7820 Ca l l a  Donna P l a c e  S.W. 
C a l g a r y ,  Alber ta  
T2V 2 R 1  

Dear C a r l :  

Enc losed  please f i n d  t h e  report which you have been  
w a i t i n g  for .  I t  i s  I r n l a r t a n t  t o  n o t e  t h a t  t h e  phosphate  pros- 
pect w a s  o n l y  briefly examined on t w o  o c c a s i o n s  bu t  a s  C h r i s  
Van Dyke p r o g r e s s e s  w i t h  h i s  t h e s i s ,  I a m  s u r e  t h a t  you w i l l  
r e c e i v e  some more i n f o r m a t i o n .  

I must a l so  emphasize t h a t  t h e  samples were a l l  from 
weathered  o u t c r o p .  It Fould be i n t e r e s t i n g  t o  see i f  fresh 
samples (diamond d r i l l  core) would c a r r y  h i g h e r  v a l u e s  of 
uranium. 

Yours very t r u l y ,  

W.C. B a l e  

WCB : h e h  
Encl .  



THE ASSOCIATION OF URAMIljFl 

W I T H  PHOSPPATIC ROCK 

IN THE 

BASAL SHALES OF THE FERNIE GROUP 

W.C. B a l e  
Department  of Geology 
U n i v e r s i t y  of Alberta 

Edmon to:i, Alberta 



INTRODUCTION: 

The Department of Geoloyy, Unit:ersity of Alberta, has r e c e n t l y  

begun a s tudy of uranium resource eva lua t ion  i n  Alberta. 

recent i n c r e a s e s  i n  t h e  p r i c e  of uranirun, it has become apparent  t h a t  

e x p l o r a t i o n i s t s  w i l l  be cxamininy a v a r i e t y  of low grade  uranium 

With t h e  

p o t e n t i a l s  - The a s soc ia t ion  of urariium b-ith sedimentary phosphatic 

rocks provide Alber ta  wi th  the  p o s s i b i l i t y  of producimj uranium a s  a 

by-product from phosphate production. 

mined i n  Alber ta  a t  t h e  p r e s e n t  t h e ,  favourable  phosphate prospec ts  

A 1  thouqh no phosphate ore is  

do e x i s t .  

The s tudy t o  d a t e  has  included A re ference  search,  cursory  

sampling of; phosphates (from Medesto Fki,!oration's Barnes Lake 

p r o s p e c t ) ,  and l abo ra to ry  a n a l y s i s  €or uranium. 

summarize our  p r e s e n t  knowledge of uranium found wi th in  t h e  phosphates 

This  r e p o r t  w i l l  

near Earnes Lake. 

GEOLOGY : 

I n  southeas te rn  B r i t i s h  Columbia, sedimentary phosphate rocks occur  

i n  ar, a r e a  extending from F e r n i e  t o  the Alber ta -Br i t i sh  Columbia boun- 

dary and from the I n t e r n a t i o n a l  boundary nort!iwards t o  t!?e headwaters 

of t h e  E l k  River. 

with in  t h e  Upper Devonian to  J u r a s s i c  strdt  iqrdphic st1cce:isjon: 

The phosphate occurs  a t  t h e  f0:lowinq four levels  



i 
i -  
I '  1. P h o s p h a t i c  s a n d s t o n e  w i t h i n  t h e  Rock Creek Member o f  

of t h e  lower p a r t  of t h e  F e r n i e  Group: 

2 .  P e l l e t a l  p h o s p h a t e  r o c k  and p h o s p h a t i c  s h a l e  a t  t h e  
base of t h e  F e r n i e  Group; 

3 .  P e l l e t a l  p h o s p h a t e  rock w i t h  mj nor  p h o s p h a t i c  s a n d s t o n e  
and s h a l e  w i t h i n  t h e  Permian Isltbel F c m a t i o n ;  

4 .  Nodule and  pe l l e t a l  phosphate rock w i t h i n  t h e  s h a l e s  of 
t h e  lower par t  of t h e  Banff-Exsharo sequence.  

A t  B a r n e s  Lake, pe l le ta l  phosphate  an2  phos!.hatic rock  o c c u r s  w i h i n  

t h e  basal shales of t h e  F e r n i e  Group. I t  i s  b l a c k ,  f i n e - g r a i n e d ,  and 

h a s  a b i t u m i n o u s  odour  when s t r u c k  by a hammer. The m a j o r i t y  of t h e  

p h o s p h a t e  i s  found as ool i tes ,  pe l le t s ,  and c o n c r e t i o n s  rangir .9  i n  s i z e  

from a f r a c t i o n  of a millimeter to  15 c e n t i n e t e r s ,  and i s  s e t  i n  a c a l c a r e o u s  

m a t r i x .  Sand g r a i n s  a r e  s c a t t e r e d  t h r o u u h o u t  t h e  m a t r i x .  

Two s e c t i o n s  were examined a t  Barnes  Lake and b o t h  e x h i b i t  similar 

f i e l d  r e l a t i o n s h i p s .  The  J u r a s s i c  F e r n i e  Group c o n s i s t s  of q r e l -  arc? b lack  

s h a l e s  w i t h  i n t e r c a l a t i o n s  of s a n d s t o n e ,  g l a u c o n i t i c  s m d s t o n e ,  and l i m e -  

s t o n e s .  The F e r n i e  Group rests d i s c o n f o r m a b l y  02 t o p  of t h e  T r i a s s i c  

Spray  River  Format ion ,  a d o l o m i t i c - a r g i l l a c e o u s  s i l t s t o n e .  The t h i c k n e s s  

of t h e s e  f o r m a t i o n s  was n o t  determinec?, b u t  t h e  c o n t a c t  between them can  

be observed. The p h o s p h a t i c  rock is c o n c e n t r a t e d  a t  t h e  Spray R i v e r  - 

F e r n i e  c o n t a c t ,  a l t h o u q h  minor  phosphate  , u s u a l l y  d i s s e n i n a t e d ,  i s  found 

h i g h e r  up i n  t h e  F e r n i e .  The t h i c k p e s s  of t h e  c c n c e n t r a t e d  p h o s p h a t e  

h o r i z o n  r a n g e s  between 1 and 3 mett\rs. I t  i s  i m , p r t a n t  to  ro te  t h a t  i r . t c r -  

c a l a t i o n s  of p h o s p h a t i c  s h a l e s  o c c u r  w i t h i n  t h e  c o n c e n t r a t e d  p h o s p h a t e  

h o r i z o n .  The weathered s u r f a c e s  often show a c h a r a c t e r i s t i c  b l u i s h  t o  

w h i t i s h  "bloom". 
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A scinti l lometer survey  was condricted ove r  t h e  t w o  s e c t i o n s  wi th  a 

SARAT-SPP2. I t  w a s  no ted  t h a t  t h e  ccr?cent ra ted  phosphate  hor izon  was 

s l i g h t l y  mere r a d i o a c t i v e  t h a t  t h e  F e m i e  s h a l e s  or t h e  Spray River 

s i l t s t o n e s .  Counts ranged between 20 c p s  - 30 c p s  over  the shales and 

s i l t s tones ,  w h i l e  t h e  phosphate  hor izon  expresser? coun t s  betweer. 25  cps - 
4 0  cps. I t  is impor tan t  t o  no te  t h a t  t h e  anomalous expres s ion  f r o m  t h e  

phosphate  is masked o u t  hy any s u b s t a n t i a l  amount of overburden. 

LABORATORY STUDIES: 

Samples of phosphat ic  rock were Drought back t o  t h e  Departmert  of 

Geology and ana lyzed  €or uran iun .  I t  was fcund t h a t  a l l  t h e  samp1t.s 

c a r r i e d  uranium and t h e  c o n c e n t r a t i o n s  ranqec? hctween 20 and 7 0  p p .  

The a n a l y s i s  w a s  done u t i l i z i n q  a uama- ray  spec t rometer .  Two samples 

were s e n t  to  Lor ing  Laboratories i n  CaIFary to be used as  a cross-check 

w i t h  o u t  method and t o  a l s o  be analyzed f o r  vanadium. 

of t h e s e  t w o  samples gave t h e  followii;g r e s u l t s :  

Chemical analysis 

2 26.4 30.1 0.03 

The U308 v a l u e s  are iritermcu?iate w i th  t h e  v a l u e s  deterrninec?. by 

qamma-ray spec t romet ry  and sugcjest t h a t  our  method i s  reliable. 

A rad io luxoyraph  was taken of a rrepared phosphate sample and shows 

t h a t  t h e  uranium i s  f o u n d  to  be f j n c l y  d i s s e v i n a t c d  throughout  t h e  noeule .  

L 

. .. -. . . , --. . . - ,. - . . . 
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ECONOMIC CONSIDERATIONS: 

To date a number of sedimentary ylia.;p5ate d e p s i t s  are c u r r e n t l y  

Tt,e most no tab le  samples are t h e  extract ing urapiw, as a by-product. 

F l o r i d i a n  d e p o s i t s  where t h e  F reepor t  Uranium Recoi-ery Company i s  a n t i -  

c i p a t i n g  t o  r e o v e r  uranium from phosI3hates avC3raging approximately 110 yrn. 

I n  a d d i t i o n  to t h i s ,  phosphate  p lzn ts  i n  CilZgary and Medicine E a t  ex t rac t  

uranium from phosphates  mined i n  t h e  Western United States. 

Uranium is  recovered i n  t h e  normal wet process  phosFhoric a c i d  

p l a n t  o p e r a t i o n .  S t u d i e s  by Freeport i n d i c a t e  t h a t  90% o€ t h e  uranium i s  

leached o u t  during phosphate acic? d i a e s t i o n  and t h a t  97% of  t h i s  i s  

recovered  by a s imple solvent e x t r a c t i o n  a t  a c o s t  of approximately 

$10 per pound of uranium producel .  

A t  presefit, phosphate  d e p o s i t s  c\f v -e s t e rn  Cawda compare unfavour-ably 

wi th  d e p o s i t s  i n  t h e  western U . S .  because of the  high c o s t s  a s s o c i a t e d  

w i t h  mining t h i n  beds and the l a c k  of economic ccr?cent ra t ion  methods. 

I t  must also be emphasized t h a t  wher evaluatinq phosphate d e p o s i t s ,  

many factors o t h e r  than  tonnage i i n d  cfra6e m u s t  be -0nsidereZ.  

s h a l e  beds cAn he complicated by s t r u c t u r a l  dt-formdtion and create ground 

Incompetent 

c o n d i t i o n s  t h a t  r e s u l t  i n  h igh  mining costs. F u r t h e r  f a c t o r s  which must 

be cons idered  a r e  t r a n s p o r t a t i o n , t h e  c r i t i ca l  calcium to 1.hosphate r a t i o  

and e r ra t ic  m a r k e t  p a t t e r n s .  

The a s s o c i a t i o n  of uranium ax?  vanac?im with sedimer! t a r y  phosphzt ic  

rocks  make many western Canadian ph;:lhltt> r r o s p e c t s  more a t t r a c t i v e .  
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&' A S S A Y  

..Am?: ...._ ?&* .. c*.. .Evans. .. . . . . . . ... . . . . . . ... 

c 

LORINC LABORATORIES LTD. 

SAMPLE No. 

"Chip Sample" 

Sample # 1 52.0 

71 SfjL*\-c111) 4 ccrtifli + THAT THE ABOVE RESULTS A R E  THOSE - r ,  

ASSAYS MADE BY ME UPON THE HFRFIN DESCRIBED SAMPLES . . . . 
-__-- ________ _. - -- ------ 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 
7 



File No. - 13837 - - -. 

Date August 29, 1977 

Sa ni 1 1  1 es Powder 

. ATTN: . Mr. G. Evans 

L O R I N G  L A B O R A T O R I ~ S  L m .  

f SAMPLE No. I- 

tlCorre c t e d Va 1 ue s" 

# 77-1 

# 007 

31.2 

30.4 

Rejec!s Ret;iined one nwlth. 

P ~ l p s  HPtained one month 
unless specific arrangemrnts 
made in advance. 



(cif i t a f ,  
@' A S S A Y  O p  

. ..ATTN:.. . . .Mrl.. . .G.*... Evans.. .. . . . . . _. . . . . . . . . . . 

LORINC LABORATORIES LTD. 
. 

SAMPLE No. 

. I .  . .  

! 

"Pulp Sample" 

# 77-1 

Rejects Retained one month. 

Pulps Retained one mmth 
unless speci f ic  arrangements 
made i r i  atlgance. 

Chemical % 
U308 PPM P205 

66.7 7.42 

c 11 ~ t . L . i ' l I ~ 1  CVrtiflt - THAT THE ABOVE RESlJLTS ARE THOSE 

ASSAYS MADE BY ME l l P O N  THE HEREIN DESCRIBED SAMPLES . . . . 
(r 

--.--I--_.__._ _____- ... __ - -.-.- 
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