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I - GENERAL 

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

The JOVE p r o p e r t y  c o n s i s t s  o f  370 c o n t i g u o u s  

m i n e r a l  c l a i m s  l o c a t e d  a t  t h e  h e a d w a t e r s  o f  Glazy  Creek 

a p p r o x i m a t e l y  40 k i l o m e t r e s  s o u t h w e s t  o f  Dawson C i t y ,  Yukon. 

The c l a i m  group  is c e n t e r e d  on 63O44' Nor th  L a t i t u d e  a t  

1 4 0 ~ 3 1 '  West L o n g i t u d e  and is l o c a t e d  o n  c l a i m  map s h e e t s  

115N/9, N/10, N/15 and N/16. 

I n i t i a l l y  16  claims w e r e  s t a k e d  i n  1977.  These 

were examined l a t e  i n  1977 and a n  a d d i t i o n a l  116 c l a i m s  

were s u b s e q u e n t l y  added i n  1978. The g round  work c a r r i e d  

o u t  i n  1977 was e x t e n d e d  i n  1978 t o  cover a n  a d d i t i o n a l  

36 c l a i m s .  Assessment  r e p o r t s  f o r  b o t h  p rograms  h a v e  

been  f i l e d  w i t h  t h e  Mining R e c o r d e r ' s  o f f i c e  i n  Dawson 

C i t y .  

1 .2  P r e v i o u s  work 

The geo logy  o f  t h e  a r e a  w a s  mapped by D . J .  

Tempelman-Kluit and  r e p o r t e d  i n  G.S.C. P a p e r  73-41, 

e n t i t l e d  "Reconna i s sance  Geology o f  A i s h i h i k  Lake,  Snag 

and P a r t  o f  S t e w a r t  R i v e r  Map A r e a s ,  Wes t -Cen t ra l  Yukon". 

A p r e v i o u s  s u r v e y  w i t h i n  t h e  g e n e r a l  JOVE a r e a  l o c a t e d  

40 samples  g r e a t e r  t h a n  12  ppm U w i t h  t h e  h i g h e s t  r e a d i n g  

1 7 1  ppm U. 

E leven  o f  t h e s e  were on d r a i n a g e s  from what  i s  now 

t h e  JOVE showing and ranged  from 610 t o  171.0 ppm U .  I n  



1 9 7 7 ,  an Archer-Cathro crew accompanied by an Eldorado 

g e o l o g i s t  and ~ l d o r a d o ' s  D i s t r i c t  Geo log i s t  examined t h e  

a r e a .  The i n i t i a l  JOVE showing was p i cked  up by an a i r -  

borne hounddogging r a d i o m e t r i c  survey  and on t h e  ground 

recorded 2,600 cps  ove r  a  background o f  170 counts .  A 

seep  a t  t h i s  l o c a t i o n  ana lysed  57 ppb i n  wate r .  I n  t h e  

immediate JOVE a r e a ,  twenty w a t e r  samples were c o l l e c t e d  

which ranged from 0.2 t o  67.0 ppb. T h i r t e e n  of t h e s e  

ana lysed  g r e a t e r  t h a n  5  ppb U. T h i r t y - s i x  s t r e a m  s i l t s  

were c o l l e c t e d  i n  t h i s  same a r e a ,  n i n e t e e n  o f  which 

ana lysed  g r e a t e r  t h a n  10 ppm U w i t h  t h e  h i g h e s t  v a l u e  

be ing  308 ppm. A s emi -de t a i l ed  soi l -geochemical  survey  

and r a d i o m e t r i c  su rvey  on a 100 metre g r i d  l o c a t e d  an 

anomaly c e n t e r e d  on  t h e  o r i g i n a l  a i r b o r n e  h igh .  Recon- 

na i s sance  work i n  t h e  a r e a  around t h e  c l a ims  was c a r r i e d  

o u t  and an i n v e s t i g a t i o n  o f  a  second a i r b o r n e  anomaly c l o s e  

t o  t h e  o r i g i n a l  c l a ims  r e t u r n e d  s o i l  v a l u e s  of 545, 765 and 

935 ppm U. A f u r t h e r  e i g h t  c la ims  w e r e  s t a k e d  t o  cover  t h i s  

occur rence .  

A semi -de t a i l ed  r a d i o m e t r i c / s o i l  geochemical 

survey on a  l O O m  x l O O m  g r i d  i n  1978 l o c a t e d  s e v e r a l  

s t r o n g  r a d i o m e t r i c  and geochemical anomal ies  on t h e  p rope r ty .  

The h i g h e s t  r a d i o m e t r i c  response was 550 cps  wh i l e  t h e  high- 

est geochemical v a l u e  was 1350 ppm U. 

1 . 3  Claims 

The JOVE c la im b lock  has  been acqu i r ed  through 

t h e  s t a k i n g  of 5  groups of c la ims.  JOVE 1-8 was i n i t i a l l y  

s t a k e d  i n  May of 1977 fol lowed by JOVE 9-16 i n  September 



1977. I n  May 1978,  JOVE 17-132 w e r e  a c q u i r e d .  Work on  

t h e  p r o p e r t y  i n  e a r l y  1979 i n d i c a t e d  a f r a c t i o n  w a s  p r e s e n t  

between JOVE 1-8 and JOVE 9-16, so claims JOVE 119F t o  122F 

were a c q u i r e d .  Towards t h e  e n d  of t h e  1979 f i e l d  s e a s o n ,  a 

d e c i s i o n  w a s  made t o  e x t e n d  t h e  JOVE b o u n d a r i e s  by 238 a d d i -  

t i o n a l  claims. An error i n  numbering t h e  claims r e s u l t e d  

i n  2 claim b l o c k s  numbering JOVE 123-132. The s e c o n d  g r o u p  

was renamed JOVE 363-370 t o  avoid any  c o n f u s i o n  a t  a f u t u r e  

d a t e .  T a b l e  I o u t l i n e s  t h e  JOVE c l a i m  b l o c k  by  name, 

r e c o r d i n g  d a t a  and e x p i r y  d a t e .  

TABLE I 

Claim 
Name  

G r a n t  
Number 

Record ing  
Date  

E x p i r y  
D a t e  

JOVE 1-8 YA10220-YA10227 J u n e  7, 1977 March 9 ,  1985 

JOVE 9-16 YA10756-YA10763 August  2 7 ,  1977 March 9 ,  1985 

JOVE 17-132 YA29892-YA31007 J u n e  9 ,  19 78 March 9 ,  1985 

JOVE 119F-121F YA32578-YA32581 J u n e  8 ,  1979 J u n e  8 ,  1985 

JOVE 133-370 YA47337-YA47574 S e p t .  3 ,  1979 S e p t .  3,  1984 



I1 - THE 1979 FIELD PROGRAM 

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

The work on t h e  JOVE p r o p e r t y  c o n s i s t e d  o f  a 

r e s i s t i v i t y  su rvey  combined w i t h  an EM-16 su rvey ,  d e t a i l e d  

r ad iome t r i c  and s o i l  geochemical  su rveys ,  a  t r e n c h i n g  

program combined w i t h  diamond d r i l l i n g .  

The geophys i ca l  p o r t i o n  of t h e  program (exc lud ing  

t h e  r a d i o m e t r i c  su rvey )  was c a r r i e d  o u t  i n  e a r l y  June.  The 

geochemical work, t r e n c h i n g  and diamond d r i l l i n g  phase  took 

p l a c e  i n  August and September. 

2.2 L o g i s t i c s  

2.2.1 Loca t ion  and Access 

The JOVE p r o p e r t y  c o n s i s t s  o f  370 cont iguous  

minera l  c l a i m s  s t a k e d  n e a r  t h e  headwaters o f  Glazy Creek, 

a  t r i b u t a r y  o f  Matson Creek l o c a t e d  approximately  40 miles 

southwest  of  Dawson C i t y .  Access t o  t h e  p r o p e r t y  i s  by 

h e l i c o p t e r  from Dawson C i t y ,  by c a t  road  from m i l e  12 of 

t h e  Taylor  Highway o r  by h e l i c o p t e r  from t h e  Matson Creek 

a i r  s t r i p .  

2.2.2 Mob i l i za t ion  and Con t r ac to r s  

The work i n  June was c a r r i e d  o u t  from a  t h i r t e e n  

man camp e s t a b l i s h e d  a t  M i l e  36 of t h e  Taylor  Highway. 

Dai ly  m o b i l i z a t i o n  t o  t h e  p rope r ty  was by Hughes 500C 



Name 

W. Olsson 

G. Delaney 

B. Duncan 

G.  Owsiacki 

J. Crux 

A. Pas i tchwiak  

E. Connel l  

B. S k e l l y  

R e s i s t i v i t y  crew 

J. F i s h e r  

C. Gleeson 

P o s i t i o n  

P r o j e c t  Geologis t  

Geologis t  

Geologis t  

A s s i s t a n t  

A s s i s t a n t  

A s s i s t a n t  

A s s i s t a n t  

A s s i s t a n t  

Con t r ac to r s  

Technician 

Geochemist 

S t a t u s  

permanent 

temporary 

temporary 

temporary 

temporary 

temporary 

temporary 

temporary 

temporary 

c o n s u l t a n t  

Dates worked on 
JOVE c l a ims  i n  

19 79 

June 3 ,  Aug. 8-Sept. 1 4  

June 2,  3 ,  1 2  

June 2-6, 8-10, 12 ,  1 4  

June 2-5, 8 ,  10-14 

June  3 ,  4 ,  1 1 - 1 4  

June 2 ,  11, 12,  1 4  

June  2 ,  3, 11 

June  3,  4 ,  11 

June 6-June 1 3  

Aug. 7-Sept. 8 

Sep t .  6 

TABLE 11 A Summary of Dates Personne l  Worked on t h e  JOVE P rope r ty  i n  1979. 



Helicopter  flown under con t r ac t  t o  L i f tA i r  I n t e r n a t i o n a l  

of Calgary, Alberta ,  and flown by p i lo t / eng ineer  B e r t  Edwards. 

Heavy equipment requi red  f o r  t h e  program i n  August and September 

was mobilized by Nodwell, owned and opera ted  by DynaHaul 

Limited of Calgary, Alberta .  Camp gear ,  personnel  and f u e l  

suppl ies  w e r e  f e r r i e d  i n  by a Gazelle Hel icopter ,  owned and 

operated by Sh i r l ey  Hel icopters  of Edmonton, Alber ta .  

Contractors on t h e  property included Mertens-MacNeil, 

Geophysical Contractors  of Guelph, Ontar io  f o r  t h e  r e s i s t i v i t y  

survey; E. Caron Diamond D r i l l i n g  Limited of Whitehorse, Yukon 

performed t h e  diamond d r i l l i n g ;  L i f tA i r  I n t e r n a t i o n a l  of 

Calgary, Alberta  provided h e l i c o p t e r  support  a t  various 

t i m e s  a s  d id  Trans North Turbo A i r  of Whitehorse, Yukon; 

Resources Expediting of Dawson City provided necessary 

l o g i s t i c a l  support i n  August and September. D r .  C.F. Gleeson, 

Consulting Geochemist, provided t e chn i ca l  a s s i s t ance  t o  t he  

p ro jec t .  

2 . 2 . 3  Crew - 

A l l  work i n  June was performed ou t  of a t h i r t e e n  

man camp located  on t he  Taylor Highway whereas t h a t  i n  

August and September was done from a camp e s t ab l i shed  

on the  property.  Table lists t h e  names of ind iv idua l s  

who worked on the  JOVE property along with da tes  involved. 

2 . 2 . 4  Permits and Licences 

Land U s e  Permits w e r e  requi red  f o r  t he  camp 

es tab l i shed  on t he  Taylor Highway a s  we l l  a s  f o r  mobilizing 

t he  equipment by Nodwell i n t o  t h e  property.  The camp 

es tab l i shed  on t he  property i n  August d id  no t  r equ i re  a 

Land U s e  Permit,  nor d id  t h e  t renching,  however, a Water 



U s e  Permit  was i s s u e d  f o r  t h e  d r i l l i n g .  Table  summarizes 

t h e  permi t s  i s s u e d  a l o n g  w i t h  t h e  purpose and i s s u i n g  o f f i c e .  

2.3 1979 Program 

2.3.1 O b j e c t i v e s  

The o b j e c t i v e s  of the 1979 f i e l d  work done on 

t h e  JOVE p r o p e r t y  were t h r e e f o l d :  

(1) ,By o b t a i n i n g  geochemical  samples i n  a d e t a i l e d  manner, 

w e  hoped t o  f u l l y  unde r s t and  t h e  s u r f i c i a l  geochemical 

environment o f  t h e  JOVE p r o p e r t y  a s  w e l l  a s  i d e n t i f y  

t h e  manner i n  which uranium i s  b e i n g  t r a n s p o r t e d  through 

t h i s  environment.  

( 2 )  A s s e s s  s e v e r a l  geophys i ca l  and geochemical t echn iques  

a v a i l a b l e  t o  us  a s  a means of d e l i n e a t i n g  p o t e n t i a l l y  

mine ra l i zed  zones.  

(3 )  T e s t  t h e  3 most impor t an t  s o i l  anomalies i n i t i a l l y  by 

t r ench ing  fol lowed by diamond d r i l l i n g .  

The work on t h e  JOVE p r o p e r t y  was c a r r i e d  o u t  i n  

2 phases.  Phase I ,  run  e a r l y  i n  t h e  season ,  involved  a 

d ipo le -d ipo le  r e s i s t i v i t y  survey  over  t h e  a r e a  of i n f l u e n c e  

governing t h e  anomalous zones on t h e  p rope r ty .  Phase I1 

was a t r e n c h i n g  and diamond d r i l l i n g  program under taken l a t e  

i n  t h e  season  t o  e v a l u a t e  t h e  b e s t  geochemical anomalies.  



2.3.2 Geophysics 

A dipole-dipole  apparen t  r e s i s t i v i t y  survey,  a  

VLF-EM 16 survey and a  d e t a i l e d  s c i n t i l l o m e t e r  survey w e r e  

undertaken on t h e  JOVE p rope r ty  i n  1979. The combined 

ob jec t ives  of t h e s e  surveys  w e r e :  

(1) t o  test  t h e  f e a s i b i l i t y  of using t h e  d ipo le -d ipo le  

r e s i s t i v i t y  method i n  l o c a t i n g  porous, s t r u c t u r a l  

f e a tu r e s  w i th in  t h e  bedrock, 

( 2 )  t o  test  t he  f e a s i b i l i t y  of using a  VLF-EM 1 6  ins t rument  

a s  a  t o o l  i n  i d e n t i f y i n g  conductive s t r u c t u r a l  f e a t u r e s  

i n  t h e  bedrock. 

( 3 )  t o  compare t h e  r e s u l t s  of t h e  VLF-EM 1 6  survey wi th  

those of t h e  r e s i s t i v i t y  survey t o  see i f  they a r e  

coincident  wi th  one ano ther ,  

( 4 )  t o  obta in  a  d e t a i l e d  radiometr ic  s i g n a t u r e  of t h e  2  

s t ronges t  uranium-in-soil  anomalies on t h e  proper ty .  

(i) Dipole-Dipole Apparent R e s i s t i v i t y  .- 

The r e s i s t i v i t y  work was con t rac ted  t o  Mertens- 

MacNeil ~ e o p h y s i c a l  Contrac tors .  A d i p o l e  spread of 50 

metres was employed and read ings  were taken t o  t h e  5th 

separa t ion .  Lines 28+00N, 35+00N and 40+00N were run from 

s t a t i o n  22+50W t o  s t a t i o n  52+50W. Ca lcu la t ions  involving 

t h e  f i e l d  da ta  were made d a i l y  and t h e  r e s u l t s  w e r e  p l o t t e d  

i n  p r o f i l e  form a t  a  s c a l e  of 1:2,500. 



(ii) VLF-EM 1 6  

The VLF-EM 16  s u r v e y  w a s  completed by E ldo rado  

pe r sonne l  u t i l i z i n g  a Geonics  VLF-EM 16  i n s t r u m e n t  owned 

by Eldorado.  The S e a t t l e  s t a t i o n  NLK (18.6 kHz) w a s  employed 

as  a t r a n s m i t t e r  and r e a d i n g s  were r e c o r d e d  a t  25 metre i n t e r -  

v a l s .  Bo th in -phase  and  out-of-phase  r e a d i n g s  were p l o t t e d  i n  

p r o f i l e  form on a d a i l y  basis a t  a scale of 1:5,000. The 

survey w a s  r u n  a l o n g  l i n e s  28+00N, 35+00N, 40+00N and 42+00N 

between s t a t i o n s  22+00W and 54+00W w h i l e  l i n e  31+00N was r u n  

between s t a t i o n s  22+00W and 42+00W. Reading o f  l i n e  31+00N 

was t e rmina t ed  p r e m a t u r e l y  d u e  t o  inc l emen t  wea ther  c o n d i t i o n s ,  

(iii) Rad iome t r i c  

A d e t a i l e d  r a d i o m e t r i c  s u r v e y  w a s  completed ove r  

t h e  2  major  s o i l  anomal i e s  on t h e  JOVE p r o p e r t y .  S c i n t r e x  

BGS-1SL t o t a l  c o u n t  s c i n t i l l a n e t e r s w e r e  used.  Readings i n  

coun t s  p e r  second w e r e  r e c o r d e d  e v e r y  10 m e t r e s  a long  l i n e s  

50 me t r e s  a p a r t .  - 

2.3 .3  Geochemistry 

An i n t e g r a t e d  program i n v o l v i n g  w a t e r  sampling,  

s o i l  sampling,  rock  a n a l y s i s  and s o i l  g a s  sampling was 

c a r r i e d  o u t  over  p o r t i o n s  of t h e  JOVE p r o p e r t y  i n  1979. 

The combined o b j e c t i v e s  o f  t h e s e  t e c h n i q u e s  w e r e :  

(1) t o  c a r r y  o u t  s u f f i c i e n t  sampling and a n a l y s i s  to  

f u l l y  e v a l u a t e  t h e  geochemical  environment  of t h e  

JOVE c l a i m  group,  

(2 )  t o  test t h e  a p p l i c a b i l i t y  o f  radon g a s  a n a l y s i s  

i n  d e l i n e a t i n g  a r e a s  of p o s s i b l e  uranium mine ra l -  

i z a t i o n ,  



( 3 )  t o  d e l i n e a t e  i n  g r e a t e r  d e t a i l  t h e  uran ium- in-so i l  

anomal ies  p r e s e n t  i n  t h e  e a s t e r n  and c e n t r a l  draws 

of t h e  JOVE p r o p e r t y ,  

( 4 )  t o  compare t h e  uranium and thor ium c o n t e n t  o f  s o i l s  

and of rocks .  

A l l  s o i l  ar,d r o c k  samples were s u b m i t t e d  t o  

Chemex Labs of North Vancouver f o r  a n a l y s i s .  Bulk w a t e r  

samples,  t aken  f o r  radium and radon a n a l y s i s  w e r e  sh ipped  

t o  t h e  Bondar-Clegg l a b s  i n  Ottawa, O n t a r i o .  

(i) Hydro 

bu lk  wa te r  samples  were o b t a i n e d  from t h e  c e n t r a l  

draw on JOVE and submi t t ed  f o r  t o t a l  d i s s o l v e d  s o l i d s  a n a l y s i s  

which inc luded  Eh, K ,  Ca, U, Coj, C 1 ,  S i 0 2 ,  SO4 and PO4 c o n t e n t s  

a s  wel.1 a s  pH, s p e c i f i c  c o n d u c t i v i t y  and uranium c o n t e n t .  L a t e  

i n  t h e  season ,  a d d i t i o n a l  samples  were o b t a i n e d  from t h e  

p rope r ty .  They were submi t t ed  f o r  t h e  f o l l o w i n g  a n a l y s i s :  

U, F, H C 0 3 ,  Na, C a ,  Mg, PO4, Rn, Ra, C 1  and SO4. 

A l l  r o c k s  c o l l e c t e d  i n  c o n j u n c t i o n  w i t h  t h e  geo- 

chemical  s o i l  s u r v e y  w e r e  submi t t ed  f o r  U and Th a n a l y s i s .  



(iii) S o i l s  

The s o i l  geochemical  work performed on t h e  JOVE 

p r o p e r t y  was d i v i d e d  i n t o  t h r e e  phases :  

1 - A l l  s o i l  sample s p l i t s  r e t a i -ned  from 

p rev ious  work were analyzed f o r  t h e i r  

thorium c o n t e n t .  

2 - Three s o i l  p i t s  w e r e  dug, p r o f i l e d  

and sampled on t h e  JOVE EASTERN 

anomaly. 

3 - S o i l  samples  were o b t a i n e d  from t h e  

CENTRAL and EASTERN anomal ies  e v e r y  

50  metres a l o n g  l i n e s  50m a p a r t .  

Over t h e  r a d j  ometr i.c anomal ies ,  

t h e  sample i n t e r v a l  was reduced 

t o  25 metres. These samples were 

submi t ted  f o r  uranium a n a l y s i s  

on ly .  

( i v )  . S o i l  Gas 

S e v e r a l  tes t  l i n e s  were  completed u s i n g  a l p h a  

meters .  S t a t i o n s  were  chosen t o  cove r  known anomal ies  

a s  w e l l  as non-anomalous a r e a s  i n  o r d e r  t o  o b t a i n  a c o n t r a s t  

between t h e  2 zones.  Meters were l e f t  i n  p o s i t i o n  o r  a 

24-hour p e r i o d  fo l lowing  which measurements were made and 

recorded.  



2.3.4 Trenching 

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

I n  August,  p r i o r  t o  diamond d r i l l i n g  t h e  JOVE 

p r o p e r t y ,  a D-6E c a t  was employed i n  t r e n c h i n g  t h e  c e n t r a l  

anomaly. The c a t  work was c a r r i e d  under c o n t r a c t  t o  E .  Caron 

Diamond D r i l l i n g  C o n t r a c t o r s  of  Whi tehorse ,  Yukon T e r r i t o r y .  

I n i t i a l l y  p l a n s  r e q u i r e d  t r e n c h i n g  t o  b e  under taken  i n  t h e  

e a s t e r n ,  c e n t r a l  and w e s t e r n  anomal i e s ,  however, due  t q  

numerous breakdowns r e s u l t i n g  from t h e  d i f f i c u l t  t r e n c h i n g  

c o n d i t i o n s ,  no  work was i n i t i a t e d  on t h e  e a s t e r n  anomaly. 

(ii) Trench Loca t ion  

A t o t a l  of  4 t r e n c h e s  were dug on t h e  JOVE p r o p e r t y  

i n  1979. Table  I11 summarizes t h e  l o c a t i o n s ,  o r i e n t a t i o n  and 

t r e n c h  number. 

TABLE I11 

Summary of Trenches - JOVE P r o p e r t y  1979 

Trench Loca t ion  Approximate L ine  S t a t i o n  t o  
O r i e n t a t i o n  S t a t i o n  

JT- 1 C e n t r a l  E-W 
Anomaly 

JT-  2 E-W 

J T -  3 Western E-W 
Anomaly 

JT- 4 N-S 



(iii) Surveys 

Once each t r ench  was completed, t h e  fo l lowing 

surveys were performed : 

a )  r ad iome t r i c s  

b) s o i l  p r o f i l i n g  

C)  g eo log i ca l  mapping. 

(a) Radiometric 

Detai led r ad iome t r i c s  w e r e  me lasured i n  each trench; 

using Sc in t rex  BGS-1% t o t a l  count  s c i n t i l l o m e t e r .  Lines were 

a t  5 metre i n t e r v a l s  and ground l e v e l  readings  w e r e  recorded 

every 1 metre. 

(b) S o i l  p r o f i l i n g  

Samples of t h e  va r ious  s o i l  hor izons  were obtained 

on sec t ions  10 m e t r e s  a p a r t .  The Ao, A ,  B and C hor izons  

were a l l  sampled. ( I n  a r e a s  of a l a r g e  C horizon,  2 samples 

w e r e  obtained.) Across t h e  rad iomet r i c  anomalies def ined 

by t h e  s c i n t i l l o m e t e r  survey of t h e  t r ench ,  t h e  p r o f i l e  

i n t e r v a l  was reduced t o  5 metres .  

( c )  Geological  mapping 

A geo log ica l  map of a l l  t r enches  was drawn up. 

Data is p l o t t e d  a t  a s c a l e  of 1:1,000. 

2.3.5 Diamond Dr i l l i ng  

(i) In t roduc t i on  

Approximately 3000 f e e t  (915m) of BQ s i z e  core  

diamond d r i l l i n g  was completed on t h e  JOVE proper ty  i n  1979. 

The d r i l l i n g  was con t r ac t ed  t o  E. Caron Diamond D r i l l i n g  Ltd. 

of Whitehorse, Yukon. L o g i s t i c a l  suppor t  was provided by 



D r i l l  Ho le  

522-79-26-5-1 

522-79-26-5-2 

522-79-26-5-3 

522-79-26-5-4 

522-79-26-5-5 

522-79-26-5-6 

522-79-26-5-7 

Anomaly 
L o c a t i o n  

C e n t r a l  

I, 

0, 

W e s t e r n  

,I 

C e n t r a l  

D ip  

-50' 

-50' 

-60° 

-60° 

-60' 

-60° 

-60' 

Feet 

453 

502 

40 3 

332 

362 

549 

50 2 

Depth  
Metres 

1 3 8 . 1  

1 5 3 . 0  

122 .8  

101 .2  

1 1 0 . 3  

1 6 7 . 3  

1 5 3 . 0  

Summary of  Diamond D r i l l  Hole L o g i s t i c a l  
S t a t i s t i c s  - JOVE P r o p e r t y  1979 



Resources Expedi t ing  o f  Dawson C i t y ,  Yukon, Dyna-Haul L td .  

of  Calgary,  A l b e r t a ,  S h i r l e y  H e l i c o p t e r s  o f  Whi tehorse ,  

Yukon, and Trans North Turbo A i r  L td .  o f  Whi tehorse ,  Yukon. 

(ii) D r i l l  Hole Loca t ions  

There were 7  diamond d r i l l  h o l e s  c o l l a r e d  and 

completed on t h e  JOVE p r o p e r t y  i n  1979. Tab le  I V  summarizes 

t h e  l o c a t i o n s  and d e p t h s  of each  h o l e .  

(iii) Geochemical A n a l y s i s  

During c a s i n g  o p e r a t i o n s  and u n t i l  t h e  w a t e r  r e t u r n  

was l o s t ,  a s ludge  sample w a s  t a k e n  f o r  e v e r y  5 f o o t  r u n .  

These samples were submi t t ed  f o r  a n a l y s i s  and r e s u l t s  a r e  

r e p o r t e d  as % U308. A l l  r a d i o a c t i v e  core w a s  s p l i t ,  w i t h  

h a l f  r e t a i n e d  i n  t h e  f i e l d  and t h e  o t h e r  p o r t i o n  submi t t ed  

f o r  % U308 a n a l y s i s .  Non-rad ioac t ive  s e c t i o n s  of c o r e  

were sampled every 5 f e e t  and submi t t ed  f o r  uranium and 

thorium a n a l y s i s .  A l l  a n a l y t i c a l  work was handled  by Chemex 

Labs i n  t h e i r  North Vancouver l a b o r a t o r i e s .  

A l l  d r i l l  h o l e s  were probed th rough  t h e  c a s i n g ,  

u s i n g  a  Mount S o p r i s  G-375 down h o l e  probe  connec ted  t o  a  

Mount S o p r i s  1000 r e c o r d e r .  The r e s u l t s  of  t h e  p rob ing  

d i c t a t e d  whether o r  n o t  c o r e  was t o  b e  s p l i t  and submi t t ed  

f o r  a % u308 a n a l y s i s  or s imply  sampled e v e r y  5 f e e t  f o r  

uranium and thorium a n a l y s i s .  



2 .  A Discuss ion  of R e s u l t s  --- 

( a )  D ipo le -d ipo le  r e s i . s t j . v i t y  

The d i p o l e - d i p o l e  a p p a r e n t  r e s i s t i v i t y  su rvey  

completed on t h e  JOVE p r o p e r t y  o u t l i n e d  f o u r  p o s s i b l e  

a n o m l o u s  zones o f  low r e s i s t i v i t y  measurements. Fo r  

s i m p l i c i t y ' s  sake ,  t h e s e  zones have been d e s i g n a t e d  a s  

A, 5, C and D. 

Zone A l i e s  p a r a l l e l  t o  and benea th  t h e  major  

n o r t h  t r e n d i n g  t r i b u t a r y  t h a t  f l o w s  th rough  t h e  w e s t e r n  

end of t h e  p r o p e r t y .  The p r o f i l e d  d a t a  i n d i c a t e s  t h e  

anomaly t o  b e  d e e p l y  s e a t e d  and i t s  c o i n c i d e n c e  w i t h  t h e  

wate r  c o u r s e  s u g g e s t s  t h e  anomaly r e p r e s e n t s  a major  

s t r u c t u r e .  

Zone B i s  i n t e r p r e t e d  a s  r e p r e s e n t i n g  a  deep ly  

s e a t e d  sou rce  t h a t  g r a d e s  southward i n t o  a  s u r f i c i a l  

anomaly. Although t h e  i n t e r p r e t a t i o n  i s  t e n t a t i v e ,  t h e  

s i g n i f i c a n c e  of such a  s t r u c t u r e  l i es  i n  t h e  f a c t  i t s  

s o u t h  end c o i n c i d e s  w i t h  t h e  geochemical  anomaly r e f e r r e d  

t o  a s  t h e  J O V E  CENTRAL anoaa ly .  

Zones C and. D a r e  2 s h o r t  anomal ies  l y i n q  i.n t h e  

e a s t e r n  h a l f  of t h e  p r o p e r t y .  Zone C may r e p r e s e n t  a  deep  

source  b u t  more than  l i k e l y  i s  r e f l e c t i n g  s u r f i c i a l .  con- 

d i t i o n s .  Zone D i s  a l s o  a p r o b a b l e  s u r f i c i a l  r e f l e c t i o n .  

Zones C and D l i e  e a s t  of  t h e  geochemical  anomaly r e f e r r e d  

t o  a s  t h e  JOVE EASTERN anomaly. 

A more d e t a i l e d  e v a l u a t i o n  of t h e  d i p o l e - d i p o l e  

r s s i s t i v l t y  su rvey  h a s  been w r i t t e n  by Gerry M i t c h e l l ,  S t a f f  

Geophys ics t ,  E ldorado  Nuclear  L imi ted .  H i s  r e p o r t  h a s  Oecn 

included i n  t h e  Appendix f o r  t h i s  volume. 
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/b) VLF-EM 1 6  

The r e s u l t s  of t h e  VLF-EM 16  survey a r e  p resen ted  

a s  F igure  7-12. The d a t a  i s  p l o t t e d  i n  p r o f i l e  form and 

a p a r t  from t h e  appa ren t  a c t i v i t y  recorded w e s t  of 47+00W, 

t h e r e  do n o t  appear  t o  be  any conduc t ive  s t r u c t u r e s  c u t t i n g  

t h e  JOVE p roper ty .  Spu r ious  r e a d i n g s  where t h e  inphase  

measurementsdrast ical lydeviated from t h e  l o c a l  t r e n d ,  

w e r e  observed a t  s e v e r a l  l o c a t i o n s  such a s  s t a t i o n  44+50W 

a long  l i n e  28+00N. These measurements a r e  a t t r i b u t e d  t o  

i n t e n s e  i n s t rumen t  n o i s e ,  o p e r a t o r  e r r o r  o r  a  combination 

the reof .  E ldo rado ' s  S t a f f  Geophys ic i s t ,  Gerry M i t c h e l l ,  

sugges t s  t h e r e  a r e  n o t  any conduc t ive  s t r u c t u r e s  e v i d e n t  

f r o m  t h e  VLF-EM 16 d a t a .  H e  h a s  f u r t h e r  commented t h a t  

a d d i t i o n a l  t e s t i n g  b e  under taken u s ing  a smal le r  l i n e  

spacing and s h o r t e r  s t a t i o n  i n t e r v a l  b e f o r e  t h e  technique  

can  be conc lu s ive ly  d i scoun ted .  

c Radiometr ic  

The contoured r e s u l t s  from t h e  r ad iome t r i c  survey 

t h a t  was completed on t h e  JOVE CENTRAL and JOVE EASTERN 

anomalies,  a r e  p r e sen t ed  a s  F i g u r e s  7-13a and 7-14a. H i s -  

tograms of t h e  same d a t a  a r e  p r e sen t ed  a s  F igu re s  7-13b and 

7-14b. 

A long,  l i n e a r  r a d i o m e t r i c  response  l i e s  over  t h e  

JOVE CENTRAL g r i d  between l i n e s  24+50N and 28+75N. The 

average  width  of t h i s  anomaly i s  75 m e t r e s .  Counts g r e a t e r  

t h a n  150 cps  d e f i n e  t h e  shape of t h e  anomaly. The h is togram 

de r ived  f r o m  t h i s  r a d i o m e t r i c  d a t a  h a s  3 peak va lue s :  110 cps  

is the lowest ;  150 c p s  is t h e  second lowest  and 210 cp,s 

r e p r e s e n t s  t h e  h i g h e s t .  A coun t  r a t e  of 110 cps  is considered  

to be r e p r e s e n t a t i v e  of t h e  background f o r  t h e  JOVE CENTRAL 

anomaly. A r a t e  o f  150 c p s  r e p r e s e n t s  t h e  th resho ld  l e v e l  

wh i l e  210 c p s  o r  g r e a t e r  i s  d e f i n i t e l y  anomalous. A long- 



i t u d i n a l  p r o f i l e  of t h e  r ad iome t r i c  d a t a  (F igure  7-13c) 

e x h i b i t s  a peak read ing  of 660 cps  a t  28+50N w i t h  a g radua l  

p rogress ion  downwards i n  t h e  downhi l l  d i r e c t i o n .  Th i s  

f e a t u r e  i s  c h a r a c t e r i s t i c  of a seepage anomaly and t h e  

h i g h e s t  r a d i o m e t r i c  v a l u e  is loca t ed  a t  t h e  p o i n t  where t h e  

seepage occu r s  and is  due t o  p resences  of an exces s  of daughter  

products .  The s i g n i f i c a n c e  of t h i s  o b s e r v a t i o n  w i l l  b e  f u r t h e r  

explained w i t h  t h e  d i s c u s s i o n  on t h e  s o i l  geochemistry.  

A l i n e a r  response  s i m i l a r  i n  shape  t o  t h e  rad io -  

m e t r i c  r e s p o n s e  over  t h e  JOVE CENTRAL anomaly, l ies over  

t h e  JOVE EASTERN anomaly. However, t h i s  r e sponse  i s  longer  

(22+50N t o  30+00N) and t ends  t o  be  wider  w i t h  an average  

t h i cknes s  of 125 m e t r e s .  The h is togram f o r  t h e  same d a t a  has  

3 peaks: t h e  lowes t  a t  130 cps ,  t h e  i n t e r m e d i a t e  a t  170 cps  

and t h e  h i g h e s t  a t  270 cps.  These v a l u e s  a r e  s i g n i f i c a n t l y  

h igher  t h a n  t h o s e  r e l a t e d  t o  t h e  JOVE CENTRAL g r i d  (corres-  

ponding v a l u e s  a r e  110 cps ,  150 cps  and 210 c p s ) .  The radio-  

m e t r i c  t h r e s h o l d  v a l u e  f o r  t h e  JOVE EASTERN g r i d  i s  t h e  same 

a s  f o r  t h e  JOVE CENTRAL g r i d ,  namely 150 cps .  The background 

though is  h i g h e r  a t  130 cps .  Values g r e a t e r  than  170 cps  

are cons idered  anomalous and t hose  above 270 cps  a r e  d e f i -  

n i t e l y  anomalous. A l o n g i t u d i n a l  p r o f i l e  of t h e  r ad iome t r i c  

response  over t h e  J O V E  EASTERN g r i d  e x h i b i t s  a peak va lue  a t  

30+00N w i t h  a f l u c t u a t i n g  downwards p r o g r e s s i o n  i n  a downhi l l  

d i r e c t i o n  i n  a s i m i l a r  f a s h i o n  as t h e  d a t a  from t h e  JOVE . - 
CENTRAL anomaly . 

The sha rp ,  l i n e a r  r a d i o m e t r i c  anomaly l y i n g  over  

t h e  JOVE CENTRAL g r i d  c o i n c i d e s  w i t h  t h e  e x t r a p o l a t i o n  of 

r e s i s t i v i t y  zone B a s  o u t l i n e d  i n  G. M i t c h e l l ' s  r e p o r t .  

(There is  n o t  a similar r e l a t i o n s h i p  between the r e s i s t i v i t y  

anomaly and t h e  r ad iome t r i c  anomaly over  t h e  JOVE EASTERN 

gr id . )  Zone B is desc r ibed  as "...due t o  a deep  source.  



To t h e  sou th  ... t h e r e  a r e  anomal ies  on l i n e s  35N and 28N... 

.. . appear  t o  b e  d u e  t o  zones  o f  low r e s i s t i v i t y  s u r f i c i a l .  

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

sha l lowing  t o  t h e  s o u t h  cou ld  accoun t  f o r  t h e  a b r u p t  c u t o f f  

i n  t h e  r a d i o m e t r i c  r e s p o n s e  a t  30+00N. T h i s  c u t o f f  cou ld  b e  

due  n o t  t o  t h e  t e r m i n a t i o n  of p o s s i b l e  m i n e r a l i z a t i o n  i n  an 

u p h i l l  d i r e c t i o n ,  b u t  r a t h e r  it may r e p r e s e n t  a  s i t u a t i o n  

whereby a mine ra l i zed  p o r t i o n  of a  s t r u c t u r e  ex t ends  hor izon-  

t a l l y  i n t o  t h e  mountain and, t h e r e f o r e ,  i s  n o t  d i s c e r n a b l e  by 

s u r f a c e  r a d i o a c t i v i t y .  

( a )  Hydro 

The fo l lowing  table l i s t s  t h e  r e s u l t s  of t h e  semi- 

q u a n t i t a t i v e  s p e c t r o g r a p h i c  a n a l y s i s  done on a  s i l t  sample 

ob ta ined  from t h e  JOVE CENTRAL anomaly. 

TABLE V 

element  

Barium 
Calcium 
Chromium 
Copper 
Gall ium 
I r o n  
Lead 
Magnesium 
Manganese 
Nicke l  
Ti tanium 

d e t e c t i o n  
l i m i t  

a n a l y t i c a l  
r e s u l t  

30 ppm 
5 PPm 

10 Ppm 
0.5% 

30 ppm 
0.1% 

150 ppm 
5 Ppm 

500 ppm 

Summary of Q u a n t i t a t i v e  S p e c t r o g r a p h i c  A n a l y s i s  on a  Bulk 
S i l t  Sample from JOVE - 1979 

...... 1 8  
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I f  one  examines  t h e  above  d a t a  and  e v a l u a t e s  t h e  

v a r i o u s  c o n t e n t s  w i t h  r e s p e c t  t o  t h e i r  d e t e c t i o n  l i m i t s ,  

one would n o t e  t h a t  t h e  b u l k  s i l t  h a s  a  r e l a t i v e l y  h i g h  

amount o f  bar ium and t i t a n i u m ,  a  modera te  amount of  ca l c ium,  

i r o n  and mansanese ,  and a  l o w  amount o f  chromium, copper ,  

ga l l i um,  l e a d ,  magnesium and n i c k e l .  The b a r i u m  may i n d i c a t e  

t h e  p r e s e n c e  o f  l ow- t empera tu re  hydro the rma l  a l t e r a t i o n  i n  

t h e  area, whereas  t h e  manganese v a l u e  is i n d i c a t i v e  of a n  

i n t r u s i v e  t e r r a n e .  

The a n a l y s i s  of t h e  b u l k  w a t e r  s a m p l e  o b t a i n e d  i n  

c o n j u n c t i o n  w i t h  t h e  b u l k  s i l t  sample  i s p r e s e n t e d  i n  t h e  

fo l lowing  table .  

TABLE VI' 

Summary of T o t a l  A n a l y s i s  of a Bulk Water Sample  from JOVE - 1979 

e l e m e n t  or v a l u e  
measurement 

PH 
S p e c i f i c  C o n d u c t i v i t y  
Eh 
Potass ium 
Calcium 
Vanadium 
Carbona te  
C h l o r i n e  
S i l i c a t e  
S u l p h a t e  
Phosphate  

5.9 
20 micromohs/cm 
- 3 4 4  v o l t s  
0.20 pprn 
2.2 pprn 

<0.10 pprn 
7 .6  pprn 
0.6 pprn 

11.0 ppm 
4 2 . 0  ppm 
<0 .01  pprn 

Uranium 15.2 ppb 

The Eh and  pH r e l a t i o n s h i p  for the  above  sample is 

r e p r e s e n t a t i v e  of s u r f a c e  r u n o f f  o f  r a i n  w a t e r .  T h i s  may 

also e x p l a i n  why the sample  appears t o  be " c h e m i c a l l y  c l e a n " .  

A t  t h i s  p o i n t ,  it is d i f f i c u l t  t o  i d e n t i f y  t h e  manner i n  
which t h e  uranium is b e i n g  t r a n s p o r t e d .  L i k e l y  p o s s i b i l i t i e s  



t h a t  do e x i s t  a r e  a s  a c a r b o n a t e  complex o r  a s  a  p h o s p h a t e  

complex a s  a n  a n a l y t i c a l  v a l u e  o f  C 0 . 0 1  ppm Po4 is  w i t h i n  

t h e  c o n c e n t r a t i o n  l i m i t s  t h a t  would a f f e c t  s u c h  a  un ion .  

. T h e  a n a l y s i s  of w a t e r s  sampled f o l l o w i n g  t h e  

t r ench ing  o p e r a t i o n  is d i s c u s s e d  s e p a r a t e l y  i n  s e c t i o n  4 . 3 . 3  

of t h i s  report. 

The a n a l y t i c a l  d a t a  f r o m  a heavy m i n e r a l  sample  

t aken  from Glazy  Creek downstream from t h e  main a n o m a l i e s  

on t h e  p r o p e r t y  are  p r e s e n t e d  as Table V I I .  

TABLE VII 

Summary of A n a l y t i c a l  Data  o f  a  Heavy M i n e r a l  Sample Taken 
Downstream f r o m  t h e  JOVE Anomalies  

element 

Lead 
Tungsten 
Uranium 

a n a l y t i c a l  m i c r o s c o p i c  
r e s u l t  d e s c r i p t i o n  

20.0 p p m  - o v e r  40% of t h e  
4.0 ppm sample  i s  made up of 

66.0 p p m  py roxene  and amphi- 
bole; g a r n e t  
comprises for 50%,  
w h i l e  minor  amounts 
of a p a t i t e ,  b i o t i t e ,  
e p i d o t e ,  g o e t h i t e ,  
m a g n e t i t e  and mus- 
covite are p r e s e n t .  

The p r e c e d i n g  a n a l y t i c a l  r e s u l t s  show t h a t  

uranium is b e i n g  t r a n s p o r t e d  c h e m i c a l l y  ( i n  t h e  case of 

waters) and m e c h a n i c a l l y  ( ie .  heavy m i n e r a l  sample)  f r o m  

t h e  JOVE p r o p e r t y .  The s i g n i f i c a n c e  of t h i s  p o i n t  w i l l  be 

' d i s c u s s e d  i n  s e c t i o n  2 . 4 . 5 .  



(b) Rocks 

CENTRAL ZONE 

The uranium c o n t e n t  o f  r o c k s  o b t a i n e d  f r o m  t h e  

CENTRAL anomaly i s  shown on a  c o n t d u r e d  map as  F i g u r e  7-18a 

and i n  a  h i s t o g r a m  a s  F i g u r e  7-18c. The h i s t o g r a m  r e s e m b l e s  

a  normal d i s t r i b u t i o n  c u r v e  w i t h  a  mean v a l u e s  of 1 .25 pprn U. 

A d d i t i o n a l  p e a k s  a r e  p r e s e n t  a s  3.25 pprn U,  4.50 pprn U, 

9 .25  pprn U and  a t  19 .25  pprn U. The map h a s  been  con tou red  

u s i n g  t h e s e  i n t e r v a l s  and  t h e  r e s u l t s  i n d i c a t e  a  l i n e a r  t r e n d  

e x i s t s  i n  t h e  uranium c o n t e n t  of t h e  r o c k s .  T h i s  t r e n d  f o l l o w s  

t h e  l i n e a r  t r e n d  d e f i n e d  by b o t h  t h e  r a d i o m e t r i c  and t h e  s o i l  

geochemica l  d a t a .  

The tho r ium c o n t e n t  o f  t h e s e  same samples  i s  p r e s e n t e d  

i n  con tou r  f o r m  a s  F i g u r e  7-18b and a s  a h i s t o g r a m  i n  F i g u r e  

7-18d. The h i s t o g r a m  s u g g e s t s  t h e  d a t a  f o l l o w s  a b imodal  normal  

d i s t r i b u t i o n  w i t h  o n e  mean a t  3.5 pprn and t h e  other a t  12.5  ppm. 

The l o w  between the g r a p h i c a l  r e p r e s e n t a t i o n  o f  the 2 p o p u l a t i o n s  

is 7.5 ppm. A t h i r d  p e a k  i s  obse rved  a t  18.5  pprn Th and a f o u r t h  

o c c u r s  a t  40.5 ppm Th. The c o n t o u r e d  m a p  w a s  drawn up  on the 

basis of t h e s e  v a l u e s .  The c o n t o u r s  are a l i g n e d  i n  a  n o r t h e r l y  

d i r e c t i o n  w i t h  one anomalous  v a l u e  l o c a t e d  i n  t h e  v i c i n i t y  of 

t h e  h i g h e s t  r a d i o m e t r i c  v a l u e  (40+50W, 28i50N).  O f  s i g n i f i c a n c e  

is a l i n e a r  f e a t u r e  d e s c r i b e d  by t h e  c o n t o u r s  on  t h e  e a s t e r n  

s i d e  of the CENTRAL grid.  The c e n t r e  of the l i n e a r  c o n t o u r s  

is c h a r a c t e r i z e d  b y  v a l u e s  i n  t h e  13.0 pprn t o  41.0 pprn r a n g e .  

T h i s  a r e a  i s  v o i d  o f  any  d e f i n i t i v e  t r e n d  t o  or anomalous 

v a l u e s  i n  the  r a d i o m e t r i c  d a t a .  

I n  summary, r o c k s  f rom the CENTRAL g r i d  have  uranium 

a n d  thor ium c o n t e n t s  t h a t  f o l l o w  a no rma l  d i s t r i b u t i o n .  The 

uranium p o p u l a t i o n  is modal  w h i l e  the t h o r i u m  p o p u l a t i o n  i s  

bimodal .  B o t h  p o p u l a t i o n s  d e f i n e  l i n e a r  n o r t h - s o u t h  t r e n d s  

when con tou red .  The r a d i o m e t r i c  d a t a  c a n  be c o r r e l a t e d  w i t h  



- - 
t h e  uranium t r e n d  b u t  n o t  w i t h  t h e  thor ium p a t t e r n s .  A 

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

d e t e c t e d  o v e r  t h e  CENTRAL anomaly i s  l i k e l y  due  t o  t h e  

g e n e r a t i o n  o f  d a u g h t e r  p r o d u c t s  th rough  t h e  r a d i o a c t i v e  

decay  of u ran ium as opposed t o  t h e  breakdown of u n r e l a t e d  

thorium. 

EASTERN ZONE 

The u ran ium c o n t e n t  of  r o c k s  f rom t h e  EASTERN 

anomaly i s  p r e s e n t e d  i n  c o n t o u r  form as F i g u r e  7-19a and 

as a h i s t o g r a m  i n  F i g u r e  7-19c. Uranium d a t a  follows a 

normal d i s t r i b u t i o n  p a t t e r n  w i t h  a mean v a l u e  o f  2.75 pprn 

and peaks o b s e r v e d  a t  5 . 2 5  ppm, 6.75 ppm, 8 .75  pprn and 

17.75 ppm. The d a t a  h a s  been  con tou red  u s i n g  t h e s e  v a l u e s .  

A weak n o r t h - s o u t h  l i n e a r  t r e n d  i s  e v i d e n t ,  however t h e  

p a t t e r n  d o e s  n o t  c o i n c i d e  d i r e c t l y  w i t h  t h e  r a d i o m e t r i c  

s i g n a t u r e  and  w i t h  t h e  so i l  geochemica l  anomaly. 

The t h o r i u m  c o n t e n t  of  t h e  r o c k s  f r o m  t h e  EASTERN 

g r i d  i s  p r e s e n t e d  a s  F i g u r e  7-19b ( con tou red )  and as F i g u r e  

7-19d ( h i s t o g r a m ) .  The h i s t o g r a m  ref lects  a s i n g l e  p o p u l a t i o n  

tha t  i s  n o r m a l l y  d i s t r i b u t e d  a b o u t  a mean of 10.5 pprn U. 

Anomalous p e a k s  c a n  be obse rved  a t  the 15.5 pprn U, 20.5 ppm U 

and 29.0 ppm U levels. The c o n t o u r e d  m a p  w a s  drawn up based  

on t h e  a f o r e m e n t i o n e d  l e v e l s  and t h e  p a t t e r n  p r e s e n t e d  shows - 

a crude ,  somewhat l i n e a r  f e a t u r e  t r e n d i n g  i n  a n o r t h e r l y  

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

' m e t r i c  anomaly d e f i n e d  o v e r  the EASTERN g r i d .  

DISCUSSION 

F i g u r e s  7-17a and  7-17b consist  of h i s t o g r a m s  

d e s c r i b i n g  the u ran ium c o n t e n t  of r o c k s  and t h e  r a d i o m e t r i c s  

r e l a t e d  to  the same r o c k s  t h a t  w e r e  o b t a i n e d  d u r i n g  t h e  1978 



f i e l d  season. The uranium i n  rocks  has  a  normal d i s t r i b u t i o n  

wi th  a  mean of 1.25 pprn and anomalous peaks a t  t h e  4.25 ppm, 

6.0 ppm, 9.0 ppm, 11.0 pprn and 21.75 pprn l e v e l s .  The rad io -  

m e t r i c ~  have a normal d i s t r i b u t i o n  w i th  a  mean of 150 cps. 

The average  uranium c o n t e n t  o f  1.25 pprn and t h e  

average r a d i o m e t r i c  r ead ing  of 150 cps  a r e  bo th  very  l o w  

va lues  f o r  an i n t r u s i v e  t e r r a n e  (expected  v a l u e s  a r e  4.0 pprn 

and +200 cps )  . These low v a l u e s  t h e r e f o r e  imply t h e  uranium 

e i t h e r  

a) never  was t h e r e ,  sugges t i ng  t h e  magma was 

d e p l e t e d  i n  uranium 

b)' t h e  uranium i n  t h e  magma was d i f f e r e n t i a t e d  o u t  

b e f o r e  daughte r  p roduc t s  had an oppo r tun i t y  to 

deve lop  ( low U and low r a d i o m e t r i c s ) .  

Statement a is  the more u n l i k e l y  of t h e  2  s t a t emen t s  when 

r e l a t i n g  t h e  JOVE p r o p e r t y  t o  s i m i l a r  t e r r a n e s  elsewhere.  

The h i s togram of uranium i n  rocks  from t h e  CENTRAL 

anomaly has  a  mean s i m i l a r  t o  t h a t  of F i g u r e  7-17a. It would 

appear ,  t h e r e f o r e ,  t h a t  t h e  r o c k s  t aken  from t h e  CENTRAL zone 

sugges t  t h e r e  is n o  c o n c e n t r a t i o n  o f  uranium a t  t h a t  l o c a t i o n  

=> t h e  CENTRAL anomaly is  due  t o  seepage.  

On t h e  o t h e r  hand, t h e  h i s togram showing t h e  d i s -  

t r i b u t i o n  of U i n  r o c k s  f o r  t h e  EASTERN zone shows a  sha rp  

dev i a t i on  from' the r e g i o n a l  t r e n d .  Th i s  i n c r e a s e  i n  uranium 

can be exp la ined  by c o n s i d e r i n g  t h e  EASTERN anomaly t o  be  a 

'zone of uranium enr ichment  on t h e  JOVE prope r ty .  
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The b imoda l  d i s t r i b u t i o n  o f  thor ium i n  r o c k s  

from t h e  CENTRAL anomaly is i n t e r p r e t e d  a s  meaning t h e r e  

a r e  2  s o u r c e s  f o r  t h e  thor ium.  One (12.5  ppm) i s  g e n e t i c a l l y  

r e l a t e d  t o  t h e  deve lopment  o f  t h e  i n t r u s i v e  (and ,  t h e r e f o r e ,  

t o  t h e  uran ium i n  r o c k s ) ;  t h e  o t h e r  (3.5 ppm) r e p r e s e n t s  

thor ium t h a t  i s  moving e i t h e r  m e c h a n i c a l l y  and/or  c h e m i c a l l y  

i n  t h e  s e c o n d a r y  envi ronment .  The normal  d i s t r i b u t i o n  of t h e  

thorium i n  r o c k s  f r o m  t h e  EASTERN anomaly i s  s i m p l y  r e f l e c t i n g  

thorium r e l a t e d  t o  t h e  bedrock .  

(c)  S o i l s  

P h a s e  I 

F i g u r e s  7-20a and 7-20b r e p r e s e n t  a c o m p i l a t i o n  

of a l l  u r a n i u m - i n - s o i l  and t h o r i u m - i n - s o i l  d a t a  t o  d a t e  from 

t h e  JOVE p r o p e r t y .  The 1979 s o i l  d a t a  o b t a i n e d  f r o m  t h e  

CENTRAL and EASTERN a n o m a l i e s  i s  p r e s e n t e d  i n  c o n t o u r e d  form 

a s  F i g u r e s  7-21a a n d  7-22a r e s p e c t i v e l y  and i n  h i s t o g r a m  form 

as F i g u r e s  7-21b and 7-22b r e s p e c t i v e l y .  

The mean v a l u e  f o r  t h e  t h o r i u m - i n - s o i l s  i s  9.26 ppm 

and t h e  s t a n d a r d  d e v i a t i o n  estimate is  3.67 ppm. A l e v e l  of 

20.0 ppm Th or g r e a t e r  is  t h e r e f o r e  c o n s i d e r e d  t o  be s i g n i -  

f i c a n t l y  anomalous  (:+3+) . 
The i n d i v i d u a l  t h o r i u h  a n o m a l i e s  have  b e e n  grouped 

t o g e t h e r  i n t o  anomalous  a r e a s .  T h e s e  a r e a s  are t a b u l a t e d  i n  

Tab le  V I I I  b y  l o c a t i o n ,  t h o r i u m  v a l u e s  and s i z e .  

TABLE V I I I  - S o i l s  Anomalous i n  Th on t h e  JOVE Cla ims  

Anomalous L o c a t i o n  Thorium S i z e  
A r e a  V a l u e s  

TH-2 45+00N 52+00W 5-28- p p m  500m~JOOm 

TH-3 Follows L i n e  4-38 ppm 2000mx400m 
47+00W between 
18+00N and  35+00W 

TH-4 28+00N 40+00W 8-48 ppm 800mx400m - 
TH-5 28+00N 31+00W 5-54 p p m  l O O O m x l O O O m  



Uranium-in-so i l  v a l u e s  above 10.0  pprn a r e  c o n s i d e r e d  

t o  b e  anomalous w h i l e  t h o s e  o v e r  20 pprn U a r e  d e f i n i t e l y  ano- 

malous. I n d i v i d u a l  uranium a n o m a l i e s  have  been  grouped  i n t o  

anomalous a r e a s .  These  a r e  t a b u l a t e d  i n  a s i m i l a r  f a s h i o n  

as  t h e  t h o r i u m  d a t a  under  T a b l e  

TABLE I X  - Uranium-in-Soil  Anomalies  i n  t h e  JOVE Cla ims  

Anomalous 
Area 

L o c a t i o n  
of C e n t r e  

f o l l o w s  t h e  w e s t -  
e r n  c r e e k  f rom 
30+00N t o  47+00N 

27+00N 52+00W 

22+00N 53+00W 

22+00N 47+00W 

34+00N 43+00W 

35+00N 38+00W 

34i00N 33+00W 

Uranium S i z e  
V a l u e s  

t r -950  ppm 900mx500m 

t r -3788  pprn 1000mx500m 

2.0-416 pprn 1800mx300m 

6.0-174.0 pprn 400mx200 

24.0-36.0 pprn 500mx100m 

10.0-15.0 p p m  500mx300m 

16.0 ppm s p o t  anomaly 

t r -14 .0  ppm 800mx200m 

5.0-20.0 ppm 300mx100m 

B e f o r e  a compar i son  c a n  b e  made be tween  t h e  uranium- 

i n - s o i l s  d a t a  and  t h e  t h o r i u m - i n - s o i l s  d a t a ,  it m u s t  be A- 
phas i zed  t h a t  t h o r i u m  is  v e r y  immobile i n  t h e  s e c o n d a r y  envi ron-  - 
ment re lat ive t o  uranium. Assuming t h e  uranium and  thorium 

i n  s o i l s  are d e r i v e d  f r o m  the same s o u r c e ,  t h i s  means a thorium 

anomaly s h o u l d  a p p e a r  closer t o  t h e  s o u r c e  t h a n  the uranium 

anomaly. 



A comparison of t h e  U-in-soi ls  d a t a  wi th  t h e  Th- 

i n - s o i l s  d a t a  r e v e a l s  s e v e r a l  i n t e r e s t i n g  r e l a t i o n s h i p s  e x i s t  

between the uranium anomalies  and t h e  a r e a s  anomalous i n  

thorium. 

F i r s t  of a l l ,  t h e r e  a r e  n o  uranium anomalies  t h a t  

can be d i r e c t l y  r e l a t e d  t o  anomalous a r e a  TH-1. Area TH-1 

i s  s i t u a t e d  on t h e  t o p  of t h e  r i d g e  where s o i l  cover  i s  a t  

a  minimum and any uranium t h a t  should be  i n  t h e  s o i l  has  

been moved by weather ing process .  There fore ,  i t  is n o t  

unexpected t o  have thorium anomalies  i n  t h a t  a r e a  and no 

uranium anomalies .  

Uranium anomaly U-3 i s  simply a  series o f  smal le r  

anomalies l y i n g  a long  t h e  western  c r eek  i n  a  p a t e r - n o s t e r  

fashion.  It i s  be l i eved  a t  l e a s t  some of t h e s e  i n d i v i d u a l  

anomalies r e p r e s e n t  a  form of seepage anomaly and, t h e r e f o r e ,  

a r e  no t  r e i a t e d  t o  under ly ing m i n e r a l i z a t i o n .  I t  should  be  

noted t h a t  uranium anomaly U-3 h a s  been r e f e r r e d  t o  a s  t h e  

WESTERN anomaly and was t renched i n  1979. The sampling o f  

t h e  t r e n c h e s  confirmed t h e  anomaly a t  t h a t  l o c a t i o n  i s  a  

seepage anomaly. Thorium anomaly TH-2 l ies a t  t h e  upper 

end of uranium anomaly U-3. A l a t e r a l  d i g r e s s i o n  of t h e  

thorium anomaly i n  a  w e s t e r l y  d i r e c t i o n  may i n d i c a t e  the 

uranium a l s o  came from t h a t  d i r e c t i o n .  

Anomalous a r e a  TH-3 cove r s  a  l a r g e  zone which i n  

turn is p a r t i a l l y  covered by t h e  lower end of anomaly U-3, 

p a r t s  of anomal ies  U-4 and U-5,and a l l  o f  anomaly U-6. 

Anomalous a r e a s  TH-4 and TH-5 correspond t o  t h e  main uranium 

anomalies U-1 and U-2 p l u s  the immediate su r rounding  areas. 



An obvious  f e a t u r e  of t h e  uranium anomalies  r e l a t i v e  

t o  t he  thor ium anomalies  i s  t h e  a c t u a l  thorium anomalies  do  

no t  correspond t o  a r e a s  covered by t h e  s t r o n g  uranium anomalies.  

This is i n t e r p r e t e d  a s  a  r e f l e c t i o n  of t h e  d i f f e r e n c e s  i n  t h e  

chemical n a t u r e  of t h e  2  e lements  i n  t h e  secondary environment. 

However, t h e  s i g n i f i c a n c e  of t h i s  r e l a t i o n s h i p  i s  t h a t  by 

combining 

(a)  t h e  l o c a t i o n  of t h e  thorium 

anomalies  w i t h  r e s p e c t  t o  t h e  

uranium anomal ies  

w i th  

Cb) t h e  o r i e n t a t i o n  of t h e  i n d i v i d u a l  

thorium anomal ies ,  

w e  a r e  p r e s e n t e d  w i th  a  d i r e c t i o n  i n  which t o  f o c u s  our  sea rch  

f o r  zones of p o s s i b l e  uranium m i n e r a l i z a t i o n .  

Phase  I1 

The a n a l y t i c a l  r e s u l t s  o f  t h e  samples t aken  from 

t h e  p i t s  dug on t h e  JOVE EASTERN g r i d  a r e  i l l u s t r a t e d  by 

Figures  7-22e .  f  and g.  P i t s  2  and ,3 w e r e  dug on "radio-  

m e t r i c  highs' '  whereas p i t  1 w a s  dug 15 metres e a s t  of p i t  2  

i n  a r a d i o m e t r i c  low w i t h i n  t h e  anomaly. The a n a l y t i c a l  

r e s u l t s  f o r  a l l  p i t s  a r e  ve ry  encouraging a s  a l l  hor izons  

i n  p i t s  2  and 3 r e t u r n e d  v a l u e s  of +400 ppm U w h i l e  hor izons  

exposed i n  p i t  1 have a  uranium c o n t e n t  r ang ing  f r o m  19.5 ppm 

U t o  109 p p m  U. A rock  c h i p  ob ta ined  from t h e  C hor izon  

con ta ins  15.0 ppm U. When t h e  v a l u e s  r e p o r t e d  from p i t  1 

are r e l a t e d  t o  t h e  i n d i v i d u a l  hor izons ,  t h e  uranium v a l u e s  

i nc r ea se  w i t h  dep th .  Th i s  is i n d i c a t i v e  of t h e  uranium 

o r i g i n a t i n g  f rom t h e  i n  s i t u  wea ther ing  of t h e  r o c k  a s  

opposed to hav ing  i ts o r i g i n  r e l a t e d  t o  t h e  hydromorphic 

t r a n s p o r t a t i o n  o f  uranium. I n  t h e  l a t t e r  c a s e ,  t h e  uranium 

con ten t  of the v a r i o u s  ho r i zons  d rops  o f f  s h a r p l y  w i th  depth.  
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Samples from p i t s  2 and 3 a r e  r epo r t ed  a s  +400 ppm U 

whi le  a rock  c h i p  from p i t  3 has  a uranium c o n t e n t  of 47.0 ppm. 

When f u r t h e r  a n a l y t i c a l  r e s u l t s  a r e  a v a i l a b l e ,  t h e  s i g n i f i c a n c e  

of t h e  d a t a  w i l l  be f u r t h e r  eva lua ted  and an addendum t o  t h i s  

s e c t i o n  w i l l  be submit ted .  

Phase  I11 

The con tou red ,  uranium-in-soil  d a t a  ob ta ined  i n  

1979 from t h e  CENTRAL and EASTERN anomalies  i s  p re sen t ed  

a s  F igure  7-21a and 7-22a. Histograms t o  accompany t h e s e  

i l l u s t r a t i o n s  are shown as F i g u r e s  7-21b and 7-2213 r e spec t -  

i v e l y .  The shape  of t h e  h is tograms i n d i c a t e s  t h e  uranium- 

i n - s o i l  v a l u e s  f o r  t h e  JOVE p rope r ty  a r e  l o g  normal ly  

d i s t r i b u t e d .  A comparison w i t h  t he '  his togram provided 

by L. Mar t in  (~igure .7-20c . )  from prev ious  d a t a  conf i rms  

t h i s  d i s t r i b u t i o n .  The h is togram provided by L. Mar t in  is 

a l s o  a cumula t ive  f requency diagram f o r  t h e  same d a t a .  

Using t h e  95% l e v e l  of 16.0 ppm U, a l l  v a l u e s  f r o m  t h e  CENTRAL 

and EASTERN anomal ies  above t h i s  l e v e l  a r e  cons ide red  t o  be 

s i g n i f i c a n t .  

The s o i l  anomaly on t h e  JOVE CENTRAL g r i d  i s  

400 m e t r e s  l ong  and averages  200 metres wide i n  t h e  lwer 

300 m e t r e s .  Values  i n  t h e  anomaly va ry  from 31.0 p p  U t o  

958 ppm U. The f i n a l  l i n e  sampled i n  1979 i n d i c a t e s  t h e  

anomaly is open t o  t h e  south ,  however, Glazy Creek f lows 

a c r o s s  t h e  toe of t h e  anomaly, e s s e n t i a l l y  t e r m i n a t i n g  it. 

Data ob t a ined  s o u t h  of Glazy Creek i n  y e a r s  p r e v i o u s  t o  
1979 sugges t  the anomaly, as it appears  on t h e  n o r t h  bank 

of Glazy Creek,  d o e s  n o t  extend sou th  a c r o s s  t h e  Creek. 

Although the sampl ing i n t e r v a l  on r eco rd  f o r  the s o u t h  bank 

of Glazy Creek is  app rec i ab ly  wider  than  ou r  f i n a l  l i n e  on 

the nor th  bank (100m spac ing  x 25m spac ing ) ;  the s i z e  of 

t h e  anomaly as determined by t h e  1979 work (200 m e t r e s 1  

should have been d e t e c t e d  by a t  l e a s t  one sample on the 

sou th  bank, if i n  f a c t  t h e  anomalydoes extend a c r o s s  Glazy 

Creek. 



The p o r t i o n  of t h e  v a l l e y  d i r e c t l y  a f f e c t e d  by 

Glazy Creek i t s e l f  i s  approximate ly  100 metres wide a t  t h e  

CENTRAL g r i d  a r e a .  An a r e a  of i n f l uence  t h a t  s i z e  should 

lead  t o  t h e  d e p o s i t i o n  o f  a l l u v i a l  m a t e r i a l  as t h e  creek 

ca rves  i t s  channe l  downstream. The a l l u v i a l  cover  should,  

t h e r e f o r e ,  mask any geochemical  anomaly t h a t  h a s  developed 

as a r e s u l t  of t h e  wea ther ing  of under ly ing m i n e r a l i z a t i o n .  

With r e s p e c t  t o  t h e  CENTRAL anomaly, t h i s  is n o t  t h e  case .  

The uranium-in-soil  v a l u e s  are n o t  on ly  anomalous r i g h t  t o  

Glazy Creek, b u t  t h e  h i g h e s t  v a l u e s  a r e  from samples obta ined 

closest t o  t h e  creek.  There  a r e ,  t h e r e f o r e ,  2 p o s s i b l e  

exp lana t ions  f o r  t h i s  f e a t u r e .  

E i t h e r  

(1) Glazy Creek is n o t  c a r r y i n g  a l l u v i a l  

m a t e r i a l  and l e a v i n g  it i n  t h e  o l d  

c r e e k  bed 

(2) t h e  uranium v a l u e s  w e  observe  i n  t h e  

soi ls  are n o t  due  t o  under ly ing minera l -  - 

i z a t i o n ,  b u t  i n s t e a d  are a r e s u l t  of 

hydromorphica l ly  t r a n s p o r t e d  uranium 

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

environment  and cover ing  the a l l u v i a l  

m a t e r i a l  l e f t  beh ind  i n  t h e  o l d  s t r eam 

bed. 

P o s s i b i l i t y  (1)  seems very  u n l i k e l y  i n  v i e w  of 

Me f a c t  l a r g e  bou lde r s  and o t h e r  a l l u v i a l  m a t e r i a l  can b e  

observed i n  t h e  present-day c r eek  bed. There fore ,  

p o s s i b i l i t y  (2) i s  t h e  m o r e  l i k e l y  of t h e  2 s i t u a t i o n s  and 

sugges t s  t h e  so i l  anomaly is i n  f a c t  a  s t r o n g  seepage 

anomaly. F igure7-21c i l l u s t r a t e s  a p l o t  of t h e  geochemical 





depl h (cm) 
- A. Horizon, b lack  organic  material  
- A Horizon, p a l e  grey 

- B ~ o r i z o n ,  roots, s i l t y ,  f ine -  
grained w i t h  s o m e  rock chips  

- Upper C Horizon - boundary.with B Horizon very 
gradat ional  

- C Horizon, g r a v e l l y  sand - l a r g e  boulders  s e v e r a l  feet i n  
diameter 

Note: 22-8765, rock c h i p  from 
bottom .of p i t  
(15 .0  pprn U) 
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depf h (cm) 

Water sample: .42-JE-1 

8766D ' -  kresh  o rgan ic  vege t a t i on ,  su r f ace  

I 
8766C - A Horizon 

0. 

Water l e v e l  

8766B - B Horizon, s i l t y  with some sand 
and l a r g e  boulders  

- taken from rock su r f ace  
- grey/brown colour  
- o f t e n  has  c l a y  and r o o t s  

I I 

Figure 14f 
- be igeb rown  co lour ,  l a rqe  boulders  

8766A - C ~ o r i z o n ,  c lay- r i ch ,  r ep re sen t s  a  
s i l t  r a t h e r  than s o i l  
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8596-F - A. Horizon,  b l a c k  t o  brown, f i n e -  

- numerous r o o t s  
8596-E - A Horizon,  grey/browv, some "B"" - 

i n t e r m i x e d ,  l o t s  o f  roots 

85962D - Upper B Hor izon ,  g r e y h r p w n ,  r o o t s  
- s i l t - s i z e d  p a r t i c l e s  

8596-C - B Hor izon ,  f i n e - g r a i n e d ,  roots 

8596-B - ~ o w e r  B Hor izon ,  some r o o t s  
- da rk  brown, s i l t y ,  few rock  c h i p s  

, 
Note: 22-8596;rock c h i p s  from 

bot tom (740 c p s )  
c47.0 pprn U l  

' i g u r e  1 4 9  

+400 pprn U 

+400 pprn U 

+400 p i m  U 

+400 pprn U 

+400 pprn U 

+400 pprn U 

8596F 

8596E 

8596D 

8596C 

8596B 

8596A 

=LDORADO NUCLEAR LIMITEI - 

600 c p s  

680 c p s  

800 c p s  

.900 c p s  

840 c p s  

740 c p s  

PROJECT 522 

PIT 3 - JE 
SOIL PROFILES 

1979 



v a l u e s  i n  a l o n g i t u d i n a l  p r o f i l e  a l o n g  t h e  a x i s  o f  t h e  main 

so i l  anomaly on s e c t i o n  41+00W. The geochemica l  p r o f i l e  

shows a s l i g h t  i n c r e a s e  i n  uranium a t  29+00N f o l l o w e d  by a  

d e c r e a s e  u n t i l  27+00N where  uranium b e g i n s  t o  a c c u m u l a t e  

between s t a t i o n s  25+00N and 27+00N. The i n i t i a l  i n c r e a s e  

i n  uranium i s  i n t e r p r e t e d  a s  b e i n g  t h e  l o c a t i o n  a t  which 

t h e  seepage  o c c u r s .  The s u b s e q u e n t  d e c r e a s e  i s  d u e  t o  

uranium b e i n g  t r a n s p o r t e d  h y d r o m o r p h i c a l l y ,  p r o b a b l y  by 

w a t e r ,  and t h e  b u i l d u p  n e a r  t h e  b a s e  o f  t h e  slope i n d i c a t e s  

t h e  uranium i s  coming o u t  o f  s o l u t i o n  c h e m i c a l l y  or i s  b e i n g  

scavenged b y  c l ay  and sil t  particles.  

The  m a j o r  p o i n t  t o  be r e c o g n i z e d  by t h e  p r e c e d i n g  

o b s e r v a t i o n s  is the s o i l  geochemica l  anomaly,  p r e s e n t  on . 

t h e  CENTRAL g r i d ,  i s  for a l l  i n t e n t s  and p u r p o s e s  a seepage  

anomaly whose uran ium c o n t e n t  h a s  been  d e r i v e d  f r o m  s o m e  

s o u r c e  l o c a t e d  u p h i l l  from l i n e  29+00N. 

The  u r a n i u m - i n - s o i l  anomaly p r e s e n t  on the EASTERN 

g r i d ,  measures  800 m e t r e s  l o n g  and h a s  a  w i d t h  v a r y i n g  f r o m  

75  me t r e s  t o  300 metres. V a l u e s  r a n g e  f rom 58.0 pprn U t o  

8015.0 pprn U. There  are 20 s o i l  s amples  l y i n g  i n  a l i n e a r  

t r e n d  25 m e t r e s  w ide  be tween  l i n e s  25+00N and  29+00N, tha t  

have  v a l u e s  i n  excess o f  1000 pprn ir. Samples  t a k e n  a l o n g  

l i n e  22+50N ( t h e  s o u t h e r n m o s t  l i n e  of t h e  anomaly) r a n g e  

f r o m  91.0 pprn U t o  334.0 pprn U - s g n i f i c a n t l y  l o w e r  t h a n  - 

t h e  +lo00 pprn U o b s e r v e d  e l s e w h e r e  b u t  s t i l l  anomalous.  

There  is, t h e r e f o r e ,  a d i s t i n c t  p o s s i b i l i t y  the anomaly 

c o n t i n u e s  s o u t h  of Glazy Creek  i n  view of t h e  f a c t  the n e x t  

geochemical  d a t a  we h a v e  s o u t h  of 22+50N is a l o n g  l i n e  21+00N 

w e s t  of 32+00W. 

F i g u r e 7 - 2 2 c i l l u s t r a t e s  t h e  u ran ium- in - so i l  profile 

w i t h  r e l a t i o n  t o  t h e  t o p o g r a p h i c  prof i le  a l o n g  32+75W between 

22+50N and 31+00N. An i n c r e a s e  i n  uranium i s  o b s e r v e d  a t  

30+00N, f o l l o w e d  b y  a s h a r p  d e c r e a s e  a t  29+50N and  t h e n  by 

a v e r y  h i g h  i n c r e a s e  e x i s t i n g  down t o  24+50N. A s l i g h t  d r o p  

i n  uranium at 26+00N c o r r e s p o n d s  to  a s l i g h t  i n c r e a s e  i n  t h e  



s l o p e .  The s u b s e q u e n t  i n c r e a s e  i n  w a t e r  f low would r e s u l t  

i n  a  l e a c h i n g  of uranium from s i l t s  which would b e  r e f l e c t e d  

i n  a  d e c r e a s e  i n  t h e  uranium c o n t e n t  of a sample  t a k e n  t h e r e .  

The h igh  v a l u e s  o b s e r v e d  be tween  25+00N and 29+00N a r e  b e l i e v e d  

t o  b e  r e l a t e d  t o  u n d e r l y i n g  m i n e r a l i z a t i o n .  The l o w  v a l u e  a t  

24+00N f o l l o w e d  b y  a n  i n c r e a s e  a t  23+00N s u g g e s t  t h a t  p o r t i o n  

of t h e  anomaly i s  d u e  t o  s e e p a g e  and  i s  s i m i l a r  t o  t h e  s i t u a t i o n  

p r e v i o u s l y  d e s c r i b e d  for t h e  CENTRAL anomaly.  F i g u r e  7-22d 

i l l u s t r a t e s  a second  prof i le  r u n n i n g  t h e  l e n g t h  of the EASTERN 

anomaly, o n l y  t h i s  t i m e  t h e  prof i le  f o l l o w s  31+50W. The 

geochemical  profi le  i l l u s t r a t e s  c h a r a c t e r i s t i c s  of a seepage  

anomaly - namely a s h a r p  i n c r e a s e  i n  uranium i n  so i l s  towards  

the lower end  of t h e  s l o p e .  

I n  summary, t h e  JOVE CENTRAL anomaly e x h i b i t s  

f e a t u r e s  t y p i c a l  of a s e e p a g e  anomaly. ' T h e  EASTERN anomaly 

on  t h e  o t h e r  hand,  possesses c h a r a c t e r i s t i c s  of b o t h  a 

s e e p a g e  anomaly and a r e s i d u a l  anomaly. 

(d) S o i l  gas 

The d i s t r i b u t i o n  of r a d o n  g a s  i n  t h e  CENTRAL 

anomaly i s  i l l u s t r a t e d  b y  F i g u r e  7-23. The p l o t t e d  d a t a  

h a s  been c o r r e c t e d  for a p r o p e r  c o r r e l a t i o n  be tween  s t a t i o n s  

(see Appendix 7 ) .  The c o u n t  ra te  of a l p h a  p a r t i c l e s  var ies  

f r o m  4 4  cph t o  26 ,801  cph.  The background  for t h e  area is 

below 500 c p h ,  c o u n t s  of 1000 cph  are c o n s i d e r e d  t o  be 

s i g n i f i c a n t  and  v a l u e s  g r e a t e r  t h a n  10 ,000  cph are d e f i n i t e l y  

anomalous. 



The a r e a s  o f  h igh  a l p h a  p a r t i c l e  a c t i v i t y  a r e  

concen t r a t ed  n e a r  41i00W and 29+50N and a r e  l o c a t e d  

approximately  100 m e t r e s  no r thwes t  o f  t h e  h i g h e s t  r a d i o -  

metric va lue .  The re  a p p e a r s  t o  b e  a  n o r t h e a s t  t r e n d  t o  

some of t h e  anomal i e s ,  a l o n g  w i t h  a n o r t h w e s t  t r e n d .  

However, t h e  s t a t i o n  i n t e r v a l  is t o o  s p a r s e  t o  con f i rm  

t h e s e  a t t i t u d e s  w i t h  any d e g r e e  of c e r t a i n t y .  

A second,  more s u b t l e  f e a t u r e  is t h e  a p p a r e n t  

r e d u c t i o n  i n  r adon  g a s  towards t h e  s o u t h  end of t h e  CENTRAL 

g r i d .  The h i g h e s t  observed v a l u e s  l i e  n o r t h  o f  29+50N, 

whereas t h e  r a d i o m e t r i c  and geochemical  anomal ies  b o t h  

have t h i n  n o r t h e r n  l i m i t s  s o u t h  of 28+50N. 

The fac t  radon i s  c o n c e n t r a t e d  n o r t h  ( u p h i l l )  

o f  t h e  geochemical  and r a d i o m e t r i c  anomal i e s ,  and t h e  

amount of  radon  g a s  b e i n g  d e t e c t e d  d e c r e a s e s  a s  s t a t i o n s  

a r e  l o c a t e d  ove r  t h e  geochemical  and r a d i o m e t r i c  anomal ies ,  

lend s u p p o r t  to  t h e  s o i l  geochemical  anomaly on t h e  CENTRAL 

g r i d  i s  i n  f a c t  a seepage  anomaly. 

2 . 4 . 3  Trenchinq 

( a )  Rad iome t r i c s  

The con tou red  d a t a  from t h e  d e t a i l e d  r a d i o m e t r i c  

survey  completed over  t r e n c h e s  JT-1 and JT-2 are p r e s e n t e d  

a s  F igures7-25aand7-26arespec t ive ly .  Readings i n  e x c e s s  

of  200 cps  are cons ide red  anomalous. Tab le  X o u t l i n e s  t h e  

anomalies d e t e q t e d  ove r  t h e  2 t r e n c h e s  g i v i n g  t h e i r  bounda r i e s  

a long  w i t h  a v e r a g e  and maximum v a l u e s  observed.  



TABLE X - R a d i o m e t r i c  Anomal ies  i n  JOVE Trenches  JT-1 and JT-2 

Trench Anomaly E a s t e r n  Wes te rn  Minimum Maximum 
L i m i t  L i m i t  V a l u e  Va lue  

JT- 1 R- 1 39+15W 39+35W 200 c p s  225 c p s  
R- 2 40+10W 40+64W 200 cps 2500 cps 

JT-2 R- 3 39+20W. 39+70W 190 cPS 300 CPS 
R-4 40+10W 40+20W 210 CpS 250 c p s  
R- 5 40+45W 40+55W 200 c p s  425 c p s  
R- 6 40+70W 41+60W 230 c p s  350 c p s  
R- 7 41+75W 41+85W 210 c p s  250 c p s  

I n  t r e n c h  JT-1, anomaly R-1 is a weak, nar row 

zone l o c a t e d  on t h e  e a s t e r n  l i m b  of t h e  t r e n c h  above  t h e  

CENTRAL g u l l y .  Anomaly R-2, t h e  s t r o n g e s t  r e s p o n s e  observed  

i n  a l l  t h e  t r e n c h e s ,  i s  l o c a t e d  i n  t h e  bottom o f  t h e  g u l l y  

a n d  l i e s  w e s t  of t h e  main water c o u r s e  i n  t h e  g u l l y .  T rench ing  

d i d  open u p  s e v e r a l  s e e p s  i n  t h e  zone  and t h e  s t r o n g e s t  r e s p o n s e  

(2500 c p s  a t  40+50W) i s  c h a r a c t e r i z e d  by one o f  t h e s e  s e e p s .  

T h e r e  are m o r e  a n o m a l i e s  i n  t r e n c h  JT-2 t h a n  i n  

t r e n c h  JT-1, however,  t h e y  are of a much l o w e r  magni tude .  

The s t r o n g e s t  r a d i o m e t r i c  r e s p o n s e  i n  t r e n c h  JT-2 i s  a t  

40+50W where  a peak  v a l u e  of 425 cps w a s  obse rved .  

O n  a c o r r e l a t i v e  basis ,  anomaly R-1 i s  d o w n h i l l  

f r o m  anomaly R-3 w h i l e  anomaly R-2 is l o c a t e d  downs lope  of 

anomal ies  R-4 and R-5. The 2 r e m a i n i n g  r a d i o a c t i v e  zones  

i n  t r e n c h  JT-2 (R-6 a n d  R-7) d o  n o t  h a v e  any a p p a r e n t  

c o r r e s p o n d i n g  r e s p o n s e  i n  t r e n c h  JT-1 

F o u r  r a d i o a c t i v e  z o n e s  h a v e  been  o u t l i n e d  o v e r  

t r e n c h e s  JT-3 and JT-4. These  are o u t l i n e d  i n  T a b l e  X I .  



TABLE X I  - Radiometr ic  Anomalies i n  JOVE Trenches JT-3 and JT-4 

Trench Anomaly E a s t e r n  o r  Western or Min Man 
Nor thern  Southern Values 
L imi t  Limi t  

JT-  3  R- 8 49+90W 50+00W 200 c p s  240 cps  
R-9 50+30W 50+40W 175 c p s  230 cps  

JT- 4 R-10 36+35N 36+45N 190 CPS 230 CPS 
R-11 35+15N 35+35N 200 c p s  245 CPS 

Anomaly R-8  is t h e  weakest of the 4 anomalies  and 

l ies a t  a  p o i n t  where a smal l  t r i c k l e  of wa te r  f l o w s  i n t o  

t r ench  JT-3. Anomaly R-9, l oca t ed  30 m e t r e s  w e s t  of anomaly 

R-8, c o i n c i d e s  w i t h  a  major water  flow e n t e r i n g  t h e  t r ench  

a t  t h a t  l o c a t i o n .  The e longa t ion  of t h e  anomaly i n  a  south-  

east d i r e c t i o n  ref lects  the d i r e c t i o n  i n  which t h e  water  i s  

flowing. 

Anomaly R-10 l i e s  a t  a  p o i n t  of i n f l u x  of a  water  

flowage i n t o  t h e  n o r t h e r n  end of t r e n c h  JT-4. A s  was t h e  

ca se  f o r  anomaly R-9, t h e  e longated  shape t o  t h e  r ad iome t r i c  

anomaly ref lec ts  t h e  w a t e r  course.  Th i s  s t ream is  t h e  same 

system r e s p o n s i b l e  for anomaly R-9. 

Anomaly R - 1 1  i s  due t o  t h e  r a d i o m e t r i c  response  of 

t h e  bedrock r a t h e r  t h a n  be ing  r e l a t e d  t o  a w a t e r  seepage.  The 
- 

va lues  c o i n c i d e  w i t h  t h e  accepted average  r a d i o m e t r i c  response  

of an  i n t r u s i v e  t e r r a n e .  

(b) Geochemistry 

A l l  h o r i z o n s  exposed i n  t r e n c h e s  JT-1 and JT-2 

w e r e  sampled. I n  t h e  c a s e  of JT-3 and JT-4, on ly  g rab  samples 

w e r e  ob ta ined  a s  t h e  t r ench ing  was unable  t o  c l e a r l y  expose t h e  

va r ious  ho r i zons .  It  appears  most of the s o i l  i n  t r enches  JT-3 

and JT-4 is a c t u a l l y  t r a n s p o r t e d  s i l t .  



P r o f i l e  s k e t c h e s  w i t h  geochemica l  r e s u l t s  a r e  f i l e d  

i n  t h e  a p p e n d i x  t o  this volume. F o r  t r e n c h  JT-1, a l l  s e c t i o n s  

sampled be tween  39+00W and 40+00W ( w i t h  t h e  e x c e p t i o n  of 

39+60W) h a v e  geochem r e s u l t s  e i t h e r  i n c r e a s i n g  w i t h  d e p t h  

or a t  l e a s t  r e m a i n i n g  c o n s t a n t  w i t h  dep th .  A s i m i l a r  

s i t u a t i o n  e x i s t s  for  t h e  i n t e r v a l  40+60W t o  41+60W ( w i t h  

t h e  e x c e p t i o n  of 41+00W) . A l l  h o r i z o n s  sampled f rom 40+10W 

t o  40+55W ( a t  5  m e t r e  i n t e r v a l s )  have  geochemica l  r e s u l t s  

t h a t  d e c r e a s e  w i t h  d e p t h .  The fo rmer  c a s e  i s  i n t e r p r e t e d  

as r e p r e s e n t i n g  r e s i d u a l  u r a n i u m - i n - s o i l  v a l u e s  whereas  t h e  

l a t te r  is  c h a r a c t e r i s t i c  o f  a s e e p a g e  anomaly. The s o i l  

h o r i z o n s  sampled  i n  t r e n c h  JT-2 have  a somewhat s i m i l a r  

c h a r a c t e r i s t i c .  The s e c t i o n s  40+30W, 40+50W and 40+80W 

are t y p i c a l  s e e p a g e  a n o m a l i e s  w h i l e  d a t a  from a l l  o t h e r  

s e c t i o n s  r e p r e s e n t  r e s i d u a l  v a l u e s .  ~ i g u r e s  7-25c and 7-26c 

i l l u s t r a t e  a c o m p i l a t i o n  o f  t h e  geochemica l  d a t a  f rom 

t r e n c h e s  JT-1 and  JT-2 i n  c r o s s - s e c t i o n a l  f o r m .  I n  t h e  

case of t r e n c h  JT-1, t h e  h i g h e s t  uranium i n  s o i l  v a l u e s  

are p r e s e n t  i n  the A h o r i z o n .  The anomaly i s  l a r g e s t  i n  

this medium as w e l l .  The uran ium v a l u e s  o b v i o u s l y  d r o p  

off w i t h  d e p t h ,  w i t h  t h e  lowest ( a l b e i t  anomalous) v a l u e s  

l o c a t e d  i n  t h e  l o w e r  C h o r i z o n .  A similar s i t u a t i o n  is 

e v i d e n t  i n  t r e n c h  JT-2. 

H o r i z o n s  w e r e  n o t  exposed a n d ,  t h e r e f o r e ,  n o t  

sampled i n  t r e n c h e s  JT-3 and  JT-4. The s o i l  a t  t h o s e  

l o c a t i o n s  i s  b e l i e v e d  t o  b e  t r a n s p o r t e d  silt. F i g u r e s  7-27 

and 7-28 i l l u s t r a t e  the geochemica l  v a l u e s  of t h e  g r a b  samples  

t a k e n  from t h e s e  t r e n c h e s .  A l l  anomalous  v a l u e s  c o i n c i d e  w i t h  

o n e  w a t e r  s e e p a g e  t h a t  e n t e r s  t h e  s y s t e m  a t  t h e  n o r t h  end of 

t r e n c h  JT-4. The o n e  peak  v a l u e  p r e s e n t  i n  t r e n c h  JT-3 

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

t h e  u r a n i f e r o u s  s e e p a g e  l o c a t e d  a t  t h e  n o r t h  end of JT-4. 



I 

Trench + 
Sample # 

JT- 1- 1 
-2 
-3 - 4 

JT-2-1 - 2 

JT- 3- 1 

JT-4-1 

Sample 
Locatiol 

40+00W 
40t15W 
40t35W 
40t47W 

40t20W 
40t57W 

50tOOW 

36t00N 

. . 

TABLE X I 1  

PPm 
HCO 

2 2 
14 
27 
27 

17 
21 

18 

15 

. . .  - 

Analy t i ca l  Data of Waters Obtained from the  JOVE Trenches 



The a n a l y t i c a l  d a t a  o b t a i n e d  from t h e  w a t e r s  

t a k e n  from a l l  s e e p s  exposed  by t r e n c h i n g  i s  p r e s e n t e d  

a s  Table  X I I .  

A l l  w a t e r s  f r o m  t h e  t r e n c h e s  have  s i m i l a r  pH 

and s p e c i f i c  c o n d u c t i v i t y  measurements .  Uranium v a l u e s  

a r e  observed  t o  v a r y  d r a m a t i c a l l y  and a  closer i n s p e c t i o n  

shows a  somewhat s u b t l e  b u t  c o r r e s p o n d i n g  v a r i a t i o n  i n  

t h e  f l u o r i n e ,  b i c a r b o n a t e ,  c a l c i u m  and p h o s p h a t e  c o n t e n t  

of t h e  s a m e  w a t e r s .  The r a d o n  v a l u e s  v a r y  d r a m a t i c a l l y  

as w e l l ,  b u t  a p p e a r  t o  be i n d e p e n d e n t  o f  t h e  uranium 

c o n t e n t .  P h o s p h a t e  is  b e l i e v e d  t o  be t h e  main  compound 

complexing w i t h  uranium i n  s o l u t i o n ,  however, f l u o r i n e ,  

b i c a r b o n a t e  and  c a l c i u m  may a l s o  b e  p l a y i n g  a somewhat 

lesser role i n  t h e  t r a n s p o r t a t i o n  of uranium o n  t h e  JOVE 

p rope r ty .  

Sample JT--1-1 f r o m  s t a t i o n  40+00W h a d  o n e  of t h e  

h i g h e s t  r a d o n  c o n t e n t s  of a l l  t h e  s amples  o b t a i n e d  from t h e  

CENTRAL zone.  I t  s h o u l d  b e  n o t e d  t h e  sample  w a s  t a k e n  from 
wa te r  r u n n i n g  over t h e  s u r f a c e  a t  a l o c a t i o n  50m east o f  

where t h e  z o n e  of a u t u n i t e  h a s  been  l o c a t e d .  The d r a i n a g e  

i n  t h e  draw is  t o  t h e  s o u t h  a n d ,  t h e r e f o r e ,  the h i g h  r adon  

v a l u e  o b t a i n e d  a t  40+00W mus t  h a v e  an o r i g i n  t h a t  c a n n o t  

be r e l a t e d  t o  t h e  known zone  of a u t u n i t e .  

Sample  JT-2-1 was o b t a i n e d  u p h i l l  a n d  f r o m  t h e  

same wa te r  c h a n n e l  as sample  JT-1-1. The r a d o n  c o n t e n t  

i s  more t h a n  t w i c e  t h a t  o b s e r v e d  i n  JT-1-1 a n d ,  t h e r e f o r e ,  

the as sumpt ion  c a n  b e  made t h a t  a t  l e a s t  a loss of 50% of 

. radon i n  w a t e r s  can  be e x p e c t e d  when t h e  w a t e r s  f l o w  f o r  a 

d i s t a n c e  of l O O m  o v e r  a  s u r f a c e  w i t h  an  i n c l i n e  of app rox i -  

mate ly  l o 0  t o  15O.  F u r t h e r m o r e ,  t h e r e  i s  a source of 



radon l o c a t e d  u p h i l l  from t r enches  JT-1 and JT-2 ,  t h a t  i s  

c o n t r i b u t i n g  a lmost  5 t i m e s  a s  much radon i n t o  t h e  s u r f a c e  

water system than  t h e  zone of a u t u n i t e  i s  r e l e a s i n g .  

The radon v a l u e s  of wa t e r s  taken i n  t r enches  ST-3 

and JT-4 r e v e a l  ext remely  l a r g e  amounts of radon are p r e s e n t  

i n  t h e  wa te r  system. However, f u r t h e r  d e t a i l e d  work w i l l  have 

t o  be c a r r i e d  o u t  b e f o r e  any a d d i t i o n a l  r e l a t i o n s h i p  can be 

recognized. 

(c) Geo log i ca l  mapping 

F i g u r e s  7-25b, 7-26b, 7-27 and 7-28 p r e s e n t  t h e  

geo log ica l  i n fo rma t ion  observed i n  a l l  t r enches .  The most 

s i g n i f i c a n t  o b s e r v a t i o n  was t h e  p resence  of sub-bedrock on 

t h e  limbs of t r e n c h e s  JT-1 and JT-2 and the l a c k  of i d e n t i -  

f i a b l e  basement i n  t h e  c e n t r a l  p o r t i o n s .  The geology c o n s i s t s  

of a  f i n e - t o c o a r s e - g r a i n e d ,  l o c a l l y  w e l l  f o l i a t e d ,  muscovite-'  

b i o t i t e  q u a r t z  monzoni te /g ranod ior i t e  complex. Pegma t i t i c  

m a t e r i a l  is  observed c u t t i n g  t h e  u n i t .  When weathered,  t h e  

complex is  coa t ed  w i t h  i r o n  and t h e  r a d i o a c t i v e  zones correspond - 
t o  t h e  i n t e n s e l y  weathered p o r t i o n s  o f  t h e  t r enches .  I n c l u s i o n s  

of Pa leozo ic  f e l d s p a r  g n e i s s  w e r e  a l s o  observed i n  t h e  t r enches .  

S t r u c t u r a l  t r e n d s  observed i n  t h e  sub-outcrop a r e  t o  the n o r t h ,  

d ipping to  the w e s t  on t h e  e a s t  arm and v i c e  v e r s a  for t h e  w e s t  l i m b .  - 

With t h e  excep t ion  of t h e  westernmost a r m  of 

t r ench  JT-3, t r e n c h e s  JT-3 and JT-4 w e r e  f i l l e d  w i t h  l a r g e  

boulders .  The geology i s  based on t h e s e  bou lde r s  and c o n s i s t s  

of a  q u a r t z  monzoni te /g ranod ior i t e  complex e x h i b i t i n g  secondary 

.muscovite and srnokey q u a r t z  g r a i n s .  Some l i m o n i t i c  s t a i n i n g  

is ev iden t  b u t  n o t  n e a r l y  t o  t h e  same e x t e n t  as w a s  observed 

i n  t h e  CENTRAL zone. 
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2.4.4 Diamond d r i l l i n g  

Diamond d r i l l  h o l e s  (522-79-26) 4-1 t o  -J-3, 

-5-6 and -J-7 w e r e  c o l l a r e d  i n  t h e  CENTRAL zone. Holes 

(522-79-26) -J-4 and -J-5 w e r e  d r i l l e d  on t h e  WESTERN 

anomaly. A l l  r e s u l t s  have  been  p l o t t e d  and are p r e s e n t e d  

f o r  each ho le .  D a t a  from h o l e s  (522-79-26) -5-4 and -J-5 

a r e  n e g a t i v e  s o  t h e  d i s c u s s i o n  w i l l  c e n t r e  on the r e s u l t s  

from t h e  o t h e r  h o l e s .  These r e s u l t s  w i l l  b e  d i s c u s s e d  

under the fo l lowing  h e a d i n g s  : 

a )  Rad iome t r i c  r e s p o n s e  

b) Geochemist ry  

C)  P e t r o l o g y  

( a )  Radiometr ic  Response 

The down h o l e  p robe  l o g  f o r  each h o l e  h a s  been 

f i l e d  i n  t h e  appendix f o r  t h i s  volume. The r a d i o m e t r i c  

response  of t h e  f r e s h  q u a r t z  monzoni te  is 50 c p s  w h i l e  f o r  

t h e  weathered zone, it is 125  c p s .  The h i g h e s t  r e a d i n g  

(14,400 cps)  was t a k e n  i n  h o l e  J-1 a t  t h e  98 f o o t  mark. 

Equ iva l en t  geochemical  a s s a y s  from t h e  down h o l e  probe  

r e s u l t s  have been c a l c u l a t e d  for each h o l e  and are p r e s e n t e d  

w i t h  each diamond d r i l l  h o l e  l o g .  

(b )  Geochemistry 

The geochemis t ry  r e l a t e d  t o  t h e  diamond d r i l l i n g  

is d i s c u s s e d  under t h e  f o l l o w i n g  headings:  

(i) s l u d g e  samples  

(ii) c o r e  a n a l y s i s  

(iii) core a s s a y  
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(i) Sludge  samples  

F i g u r e s  7-29a t o  7-29d i n c l u s i v e  document t h e  

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

The s o l i d  l i n e  a c r o s s  each  h o l e  r e p r e s e n t s  t h e  p o i n t  a t  which 

c o r e  recovery  commenced. However, due t o  t h e  unconso l ida t ed  

c o n d i t i o n  of the sub-bedrock observed  i n  t h e  t r e n c h e s ,  t h e  

a c t u a l  bedrock may b e  c l o s e r  t o  t h e  c o l l a r  o f  t h e  h o l e s  t han  

is shown. 

The uranium v a l u e s  o f  t h e  s l u d g e  samples  remain 

c o n s t a n t  t o  a c e r t a i n  d e p t h  and t h e n  i n c r e a s e  s h a r p l y  by a 

f a c t o r  of 3 t o  10. The p o i n t  a t  which t h e s e  i n c r e a s e s  occur 

is i n t e r p r e t e d  as r e p r e s e n t i n g  t h e  t r u e  bedrock-overburden 

i n t e r f a c e .  S ludge  samples  from h o l e s  J-2 and 5-3 d r o p  

s h a r p l y  i n  uranium c o n t e n t  where c o r e  r e c o v e r y  b e g i n s ,  whereas 

t h o s e  from h o l e  J-1 i n c r e a s e  s h a r p l y .  The l a t t e r  o c c u r s  

where m i n e r a l i z e d  c o r e  w a s  r ecove red  and,  t h e r e f o r e ,  

r e p r e s e n t s  t r u e  m i n e r a l i z a t i o n .  I n  t h e  former  c a s e s ,  

mine ra l i zed  bedrock was encoun te red  deeper  i n  t h e  h o l e ,  

sugges t ing  a  d r o p  i n  uranium c o n t e n t  of  t h e  s l u d g e  samples  

would b e  expec ted .  The h i g h  uranium v a l u e s  observed  imme-  

d i a t e l y  up-hole from t h e  p o i n t  of  c o r e  r e c o v e r y  r e p r e s e n t  

accumulat ion due  t o  c i r c u l a t i n g  u r a n i f e r o u s  groundwater.  

(ii) Core a n a l y s i s  

The f r e s h  q u a r t z  monzoni te  h a s  a  uranium c o n t e n t  

of about  1 . 5  ppm U whereas  t h e  c rushed ,  weathered zone 

r e t u r n e d  v a l u e s  a v e r a g i n g  12 ppm U. Thi s  v a r i a t i o n  is i n  

s h a r p  c o n t r a s t  t o  t h e  thor ium c o n t e n t  which seems t o  ave rage  

17.0 ppm t o  15.0. ppm - v a l u e s  c o n s i d e r e d  c o r r e l a t i v e  t o  most 

q u a r t z  monzoni te  bod ie s .  



(iii) Core a s s a y  

The h i g h e s t  geochemical a s s a y  v a l u e  is 0.10% U308 

' rer 1 f o o t  and was ob ta ined  from h o l e  522-79-26-5-1. The 

i5ca t ion  of t h i s  sample coincided wi th  t h e  r a d i o m e t r i c  

'sading o f  14,400 c p s  which has  an e q u i v a l e n t  U308 va lue  of 

!),41% U308 over  5 .5  f e e t .  The l ack  o f  c o r r e l a t i o n  between 

Ct~e geochemical a s s a y s  and r ad iome t r i c  a s s a y s  i s  considered  

$5 be due t o  t h e  removal of t h e  uranium m i n e r a l i z a t i o n  dur ing 

g r i l l i n g  i n  v i e w  of t h e  f r i a b l e  n a t u r e  of t h e  a u t u n i t e  and 

t h e  rock observed  i n  t h e  core .  

F i g u r e s  7-30a t o  7-30g comprise a  set  o f  diagrams 

i l l u s t r a t i n g  t h e  c o r r e l a t i o n  of a l l  geochemical d a t a  wi th  

t h e  r a d i o m e t r i c  response  and pe t ro logy  observed i n  each 

1~0le. A close examinat ion of t h e s e  f i g u r e s  l e a d s  t o  t h e  

iol lowing o b s e r v a t i o n s :  

A poor  c o r r e l a t i o n  e x i s t s  between the 

geochemical  assay  and r ad iome t r i c  a s s a y  

of t h e  core. The r a d i o m e t r i c  assay  t e n d s  

t o  be up t o  22 t i m e s  g r e a t e r  than t h e  

geochemical  va lue .  

The thor ium c o n t e n t  of t h e  q u a r t z  monzonite  

r e f l e c t s  t h e  average  c o n t e n t  expected  for 

t h a t  t y p e  of rock.  The uranium c o n t e n t  of . 
the f r e s h  q u a r t z  monzonite i s  n e a r l y  4 o f  

wha t  the expected v a l u e  should be ,  implying 

the i n t r u s i v e  is d e p l e t e d  i n  uranium. 

The crushed,  weathered q u a r t z  monzonite h a s  

a uranium con t en t  i n  the 12.0 ppm t o  15.0 ppm 

range .  Th i s  r e f l e c t s  a c o n c e n t r a t i o n  of 

uranium a s  t h e  rock is  be ing  weathered. 



(c) P e t r o l o g y  

The CENTRAL anomaly i s  under la in  by massive t o  

poorly f o l i a t e d  q u a r t z  monzonite t h a t  can be  d i v i d e d  i n t o  

2 subunits :  

( i )  weathered 

(ii) f r e s h  

(i) Weathered 

The weathered  q u a r t z  monzonite is a g r ey  t o  brown 

coloured, f i n e -  t o  medium-grained, c rude ly  f o l i a t e d  q u a r t z  

monzonite t h a t  a p p e a r s  t o  be  kao l in ized  and s e r i c i t i z e d .  

Microscopic examinat ion  h a s  shown t h e s e  appa ren t  a l t e r a t i o n  

products t o  b e  c ru shed  a s  opposed t o  a l t e r e d  f e l d s p a r .  The 

weathered s u b u n i t  c o n s i s t s  of 30% K-feldsapr,  25% p l a g i o c l a s e ,  

25% quar tz  and 20% mica minera l s .  The c o n t a c t  w i t h  t h e  f r e s h  

u n i t  is u s u a l l y  marked by a f a u l t  zone. The weathered zone 

tends t o  b e  h i g h l y  f r a c t u r e d ,  f r i a b l e  and ex t ends  t o  a 

v e r t i c a l  d e p t h  of 75 metres. Mine ra l i z a t i on  i n  t h e  form 

of meta-autuni te  h a s  f i l l e d  some f r a c t u r e s  c u t t i n g  t h e  c o r e  

a t  45-60°, whereas  t h o s e  f r ac tu r e '  systems l y i n g  n e a r .  p a r a l l e l  

t o  t he  c o r e  a x i s  have been f i l l e d  wi th  s t i lb i te .  The rad io -  

metr ic  r e sponse  of t h e  weathered q u a r t z  monzonite is 125 cps.  

(ii) F r e s h  

The f r e s h  q u a r t z  monzonite i s  a grey.  to whi te ,  

medium-grained, l o c a l l y  f r a c t u r e d  u n i t  c o n s i s t i n g  o f  4 0 %  

X-feldspar, 30% p l a g i o c l a s e ,  20% smokey q u a r t z  and 10% mica 

.minerals .  The u n i t  i s  l o c a l l y  c u t  by pegmat i t e  dykes  con- 

t a in ing  a h a n d i n e  g a r n e t s .  Although f r a c t u r i n g  i s  p r e s e n t  

i n  t h i s  s u b u n i t ,  t h e  deg ree  is n o t  a s  h igh as observed i n  

t h e  weathered p o r t i o n s  of t h e  ho le .  



(iii) Discuss ion  

A more d e t a i l e d  r e p o r t  by D r .  J . D .  S c o t t ,  Research 

and Development D i v i s i o n ,  Eldorado Nuclear ,  on t h e  pe t ro logy  

of t h e  JOVE CENTRAL zone i s  inc luded  i n  t h e  appendix f o r  t h i s  

volume. The f o l l o w i n g  d i s c u s s i o n  w i l l ,  i n  p a r t ,  d e a l  w i t h  

D r .  S c o t t ' s  r e p o r t  as w e l l  as w i t h  o b s e r v a t i o n s  made i n  t h e  

f i e l d .  

A t  i n i t i a l  g l a n c e ,  t h e r e  appeared t o  b e  2  rock  u n i t s  

i n  t h e  d r i l l  c o r e  from t h e  CENTRAL zone. The upper  p o r t i o n s  

of t h e  h o l e  resembled a n  a l t e r e d  g r a n i t e  w i t h  t h e  m a j o r i t y  

of t h e  f e l d s p a r  b e i n g  K-feldspar.  However, when t h e  u n i t  

was s t a i n e d  for f e l d s p a r  c o n t e n t ,  t h e  p e r c e n t a g e s  of p lagio-  

c l a s e  (25%) and K-feldspar  (30%) are c h a r a c t e r i s t i c  of q u a r t z  

monzonite. The chalk-white  appearance  of t h e  u n i t  sugges ted  

t h e  rock had undergone k a o l i n i z a t i o n .  X-ray powder p a t t e r n s  

t a k e n  on a n  a p p a r e n t l y  k a o l i n i z e d  specimen r e v e a l  on ly  a 

t r a c e  of se r ic i te  o r  c h l o r i t e  i n  t h e  f e l d s p a r .  The whi te  

chalky s u b s t a n c e  i s  i n  f a c t  c r u s h e d ,  f r a c t u r e d  p o t a s h  f e l d s p a r  

t h a t  has  b e e n  a l t e r e d  by  c i r c u l a t i n g  ground w a t e r  as opposed 

t o  hydrothermal  s o l u t i o n s .  

A sample of me ta -au tun i t e  t a k e n  f r o m  h o l e  522-79-26-3-1 
. 

w a s  i d e n t i f i e d  and i t s  o v e r a l l  gamma a c t i v i t y  w a s  measured t o  

determine i t s  s ta te  of e q u i l i b r i u m .  The r e s u l t s  of  t h i s  

s t u d y  a r e  compiled i n  a n  in-house r e p o r t  by D r .  D. F r a n c i s ,  

Research and Development ~ i v i s i o n ,  ~ l d o r a d o  Nuclear  Limited. 

The f o l l o w i n g  is a  summary of D r .  F r a n c i s '  r e p o r t :  

(11 The meta -au tun i t e  is i n  s e c u l a r  e q u i l i b r i u m  

up t o  and i n c l u d i n g  thor ium 230. T h i s  i n f e r s  

a "minimum age"  of  800,000 y e a r s  f o r  t h e  minera l .  

(2) The meta -au tun i t e  is o u t  of s e c u l a r  e q u i l i b r i u m  

with r e s p e c t  t o  UZ38 for Ra226 and a l l  subsequent  

d a u g h t e r s .  
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Hole # Footage Thickness 

133 ', 
5' 
2' 

82' 
31' 
8' 

111' 
12' 
12' 
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3' 
2' 
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2' 

Radio. 
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281 
6 0 

17 0 

207 
17 2 
3 3 

133 
6 8 
2 8 
4 2 

4  6 
2 0 

152 
4 6  
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( 3 )  I n  t h e  R226 s e r i e s ,  a l l  d a u g h t e r s  i n c l u d i n g  

Pb210, a r e  i n  s e c u l a r  e q u i l i b r i u m  w i t h  Ra226, 

i m p l y i n g  n o  r e c e n t  l a r g e  Rn222 emanat ion  h a s  

o c c u r r e d  and t h a t  Ra226 h a s  been  l e a c h e d  from 

t h e  sample .  

As t h e  e n t i r e  geochemica l  env i ronmen t  a t  JOVE is  

n o t  c o m p l e t e l y  unde r s tood ,  t h e  "minimum age"  o f  800,000 y e a r s  

must  b e  t a k e n  w i t h  a  g r a i n  of s a l t  as t h e  c h e m i c a l  a d d i t i o n  

or l e a c h i n g  o f  one o r  more e l e m e n t s  c o u l d  a f f e c t  t h e  s e c u l a r  

e q u i l i b r i u m  o f  t h e  sample  a n d ,  t h e r e f o r e ,  h a v e  a b e a r i n g  on 

i t s  a p p a r e n t  age .  

The m i n e r a l i z e d  zones  i n t e r s e c t e d  by diamond d r i l l i n g  

appea r  t o  be r e l a t e d  t o  o n e  s e t  o f  f r a c t u r e s  t h a t  are t r a n s v e r s e  

t o  t h e  c o r e  a x i s .  T a b l e  XI11 summarizes t h e  h o l e s  showing 

f o o t a g e s ,  r a d i o m e t r i c  a s s a y ,  geochemica l  a s s a y  a n d  a r a t i o  

of r a d i o m e t r i c  r e s u l t s  w i t h  geochemica l  r e s u l t s .  

H o l e s  J-6 and 5-7 w e r e  d r i l l e d  w i t h  mud, whereas  

h o l e s  J-1, 5-2 and J - 3  w e r e  n o t .  The r a t i o s  of r a d i o m e t r i c  

a s s a y s  t o  c h e m i c a l  a s s a y s  for  t h e  fo rmer  2 h o l e s  a p p e a r . t o  

be c o n s t a n t  a t  2.0-3.0. The same r a t ios  for h o l e s  J-1 to  

5-3 v a r y  w i d e l y  from 1 .2  t o  18.9.  It a p p e a r s  t h a t  d r i l l i n g  

w i t h  mud w i l l  a t  best p r o v i d e  u s  w i t h  a c o n s i s t e n t  f a c t o r  

t o  compare t h e  r a d i o m e t r i c  a s s a y  w i t h  t h e  geochemica l  a s say .  
- 

However, t h e r e  are d i f f i c u l t i e s  t h a t  may a r i s e  d u e  t o  the u s e  

of d r i l l  muds and a d d i t i v e s .  A test  c a r r i e d  o u t  i n  t h e  f i e l d  

on a w a t e r  sample  w i t h  a pH of 6 .2  and s p e c i f i c  c o n d u c t i v i t y  

o f  20 micromohs/cm, showed a p H  of o v e r  9  and  a specific 

c o n d u c t i v i t y  of o v e r  400 micromohs/cm w i l l  r e s u l t  when t h e  

w a t e r  is mixed w i t h  d r i l l  mud. A u t u n i t e  is s table  under  

t h e  former c o n d i t i o n s  b u t  would v e r y  l i k e l y  be washed o u t  

g i v e n  the l a t t e r  c o n d i t i o n s .  The d i l e m n a  is, t h e r e f o r e ,  

do w e  d r i l l  w i t h  mud and r i s k  l e a c h i n g  any m i n e r a l i z a t i o n  o u t  



o r  d o  we d r i l l  w i t h  w a t e r  and mechan ica l ly  remove m i n e r a l i z a t i o n ?  

The r a d i o m e t r i c  t o  chemica l  r a t i o s  s u p p o r t  d r i l l i n g  w i t h  mud, 

however, an a t t e m p t  t o  keep t h e  pH around 6 .0  would have t o  

b e  made t o  minimize chemica l  l e a c h i n g .  

5.4.5 Discuss ion  

The f o l l o w i n g  is a  summary of s i g n i f i c a n t  p o i n t s  

r e l a t i n g  t o  t h e  JOVE p r o p e r t y .  

F a c t  One: There  a r e  s e v e r a l  zones of low r e s i s t i v i t y  

unde r ly ing  t h e  JOVE p r o p e r t y .  

F a c t  Two: Uranium i s  p r e s e n t  i n  ex t remely  h i g h l y  anomalous 

amounts w i t h i n  t h e  secondary  environment  on t h e  

JOVE p r o p e r t y .  

F a c t  Three: Uranium i s  p r e s e n t l y  moving b o t h  chemica l ly  

and mechan ica l ly  i n  anomalous amounts w i t h i n  

t h e  secondary  environment .  

F a c t  Four: Radon g a s  i s  p r e s e n t  i n  h i g h l y  anomalous amounts 

d i s s o l v e d  i n  ground and s u r f a c e  w a t e r s  and a s  

soi l  g a s .  

F a c t  F ive :  Uranium m i n e r a l i z a t i o n  i s  p r e s e n t  i n  t h e  form 

o f  me ta -au tun i t e  i n  f r a c t u r e s  c u t t i n g  t h e  weathered 

q u a r t z  monzoni te .  

F a c t  S ix :  No uranium m i n e r a l i z a t i o n  w a s  recognized  i n  t h e  

f r e s h  q u a r t z  monzonite.  

F a c t  Seven: The f r e s h  q u a r t z  monzoni te  a p p e a r s  t o  b e  

d e p l e t e d  i n  uranium c o n t e n t .  



The s i g n i f i c a n c e  of t h e  above 7 p o i n t s  l i e s  i n  

t h e i r  r e l a t i o n s h i p  t o  one ano the r .  For i n s t a n c e ,  one of 

t h e  r e s i s t i v i t y  anomalies  c o i n c i d e s  w i th  t h e  geochemical 

anomaly d e f i n e d  i n  t h e  CENTRAL zone. The uranium i n  t h e  

secondary environment  on t h e  CENTRAL zone appears  t o  be  

r e l a t e d  t o  a seepage anomaly r a t h e r  t han  t o  unde r ly ing  

m i n e r a l i z a t i o n .  The r e s i s t i v i t y  anomaly has  been de sc r ibed  

a s  "deep s e a t e d  t o  t h e  n o r t h  and coming t o  s u r f a c e  a t  t h e  

sou th  end". Where i t  comes t o  s u r f a c e  i s  t h e  l o c a t i o n  of 

t h e  geochemical seepage anomaly. I t  would, t h e r e f  o r e ,  

appear t h e  "deep s e a t e d "  anomaly t o  t h e  n o r t h  i s  a prime 

t a r g e t  f o r  l o c a t i n g  primary m i n e r a l i z a t i o n .  

Radon-in-water v a l u e s  from t h e  CENTRAL zone i n c r e a s e  

t o  t h e  n o r t h  and are s t r o n g e r  i n  w a t e r s  u n r e l a t e d  t o  t h e  zone 

of a u t u n i t e .  I t  would then appear a source  t h a t  i s  c o n t r i -  

bu t i ng  5 t i m e s  a s  much radon a s  t h e  a u t u n i t e  zone is  emanating, 

l ies u p h i l l  from t h e  CENTRAL zone. 

The a u t u n i t e  m i n e r a l i z a t i o n  is s p a t i a l l y  r e s t r i c t e d  

t o  t h e  weathered q u a r t z  monzonite. A s  t h i s  weathered u n i t  is 

i n t e r p r e t e d  as r e s u l t i n g  from c i r c u l a t i n g  ground wa te r s ,  

and t h e  a u t u n i t e  i s  f e l t  t o  b e  due t o  f l u c t u a t i n g  ground 

water  l e v e l s ,  t h e  a u t u n i t e  i s  i n  f a c t  a "geochemical anomaly". 

Even though f r e s h  q u a r t z  monzonite is dep l e t ed  i n  uranium, 

it cannot  be t h e  d i r e c t  s o u r c e  of t h e  uranium i n  t h e  ground 

wate r  a s ,  i f  t h a t  was t h e  c a s e ,  t h e r e  should be  ev idence  of 

some uranium i n  t h e  f r e s h  u n i t .  There  i s  no such evidence.  

I n  f a c t ,  t h e  l o w ,  c o n s i s t e n t  background f o r  t h e  q u a r t z  mon- 

. z o n i t e  (50 c p s )  and t h e  absence  of a u t u n i t e  i n  t h e  f r a c t u r e s  

c u t t i n g  t h e  f r e s h  u n i t  sugges t s  t h e  a u t u n i t e  h a s  some source  

o t h e r  than  t h e  q u a r t z  monzonite. 

The f r e s h  q u a r t z  monzonite e x h i b i t s  c h a r a c t e r i s t i c s  

of some hydrothermal  even t  i n  t h e  p a s t  C c h l o r i t i z a t i o n  o f  

- B i o t i t e ) .  Th i s  e v e n t  may have leached t h e  uranium from the 

rock  and concen t r a t ed  i t  w i t h i n  porous s t r u c t u r a l  zones, - 



The above d i s c u s s i o n s  have focussed  on t h e  CENTRAL 

zone a s  most o f  t h e  d a t a  i s  from t h a t  a r e a .  The same t y p e  

of comparison cou ld  e a s i l y  b e  made f o r  t h e  EASTERN g r i d .  

Although w e  h a v e n ' t  t r e n c h e d  o r  d r i l l e d  t h e  EASTERN anomaly, 

a  comparison of t h e  s u r f a c e  anomaly w i t h  t h a t  l o c a t e d  on t h e  

CENTRAL zone shows t h e  EASTERN anomaly may b e  r e l a t e d  t o  

m i n e r a l i z a t i o n  i n  t h e  bedrock unde r ly ing  t h e  anomaly. 

2 - 5  Conclus ions  

The f o l l o w i n g  i s  a  list of c o n c l u s i o n s  by a c t i v i t y  

t h a t  have r e s u l t e d  from t h e  1979  program on t h e  JOVE p r o p e r t y .  

:: 2.5.1  Geophysics 

There  a r e  1 d e f i n i t e ,  1 probab le  and 2  p o s s i b l e  

low r e s i s t i v i t y  anomal ies  on t h e  JOVE p r o p e r t y .  

The d e f i n i t e  and p robab le  anomal ies  are s p a t i a l l y  

r e l a t e d  t o  s o i l  geochemical  anomal ies .  

The CENTRAL and EASTERN zones a r e  c h a r a c t e r i z e d  

by s t r o n g  l i n e a r  r a d i o m e t r i c  anomal ies .  

The VLF-EM 1 6  s u r v e y  r e s u l t s  a r e  i n c o n c l u s i v e  

i n  de t e rmin ing  whether  o r  n o t  t h a t  t e c h n i q u e  

c a n  b e  used i n  d e l i n e a t i n g  p o s s i b l e  s t r u c t u r e s  

unde r ly ing  t h e  JOVE p r o p e r t y .  

S c i n t i l l o m e t e r  r e a d i n g s  e v e r y  10  m e t r e s  a long  

l i n e s  5 0  m e t r e s  a p a r t  w i l l  s h a r p l y  d e f i n e  any 

r a d i o m e t r i c  anomaly on t h e  JOVE p r o p e r t y .  



2.5.2 Geochemistry 

(i) Hydro 

Anomalous amounts of uranium and 

radon  are  p r e s e n t  i n  t h e  s u r f a c e  

w a t e r s  on JOVE. 

Uranium i s  probably  moving a s  a  

phospha te  complex i n  ground w a t e r s  

on JOVE. 

Uranium i s  b e i n g  t r a n s p o r t e d  

c h e m i c a l l y  and mechanica l ly  i n  

t h e  s econda ry  environment of  JOVE. 

Water d r a i n i n g  t h e  JOVE p r o p e r t y  i s  

e s s e n t i a l l y  "chemica l ly  c l e a n " .  

(1) The o v e r a l l  uranium c o n t e n t  of  t h e  r o c k s  

o b t a i n e d  from t h e  JOVE p r o p e r t y  i n  1978 

s u g g e s t s  t h e  q u a r t z  monzonite is  d e p l e t e d  

i n  uranium w i t h  r e s p e c t  t o  t h e  norm 

expec t ed  f o r  such  an  i n t r u s i v e .  

( 2 )  The uranium c o n t e n t  of  r o c k s  from t h e  

CENTRAL zone r e f l e c t s  t h e  o v e r a l l  uranium 

c o n t e n t  o f  r o c k s  from t h e  JOVE p r o p e r t y .  

T h i s  enhances  t h e  h y p o t h e s i s  t h a t  t h e  

JOVE CENTRAL anomaly i s  a seepage  

anomaly. 
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( 3 )  The uranium c o n t e n t  of  r o c k s  from t h e  

EASTERN zone i s  h i g h e r  t h a n  t h e  a v e r a g e  

for  t h e  JOVE p r o p e r t y  and ,  t h e r e f  ore, 

may be i n d i c a t i v e  o f  a  zone e n r i c h e d  i n  

uranium. 

The tho r ium c o n t e n t  of r o c k s  o b t a i n e d  

f rom t h e  CENTRAL anomaly i s  b i m o d i a l l y  

d i s t r i b u t e d  d u e  t o  2 s e p a r a t e  s o u r c e s  

f o r  t h e  thor ium.  One s o u r c e  i s  r e l a t e d  - 
t o  the hydromorphic  envi ronment ,  t h e  

o t h e r  t o  t h e  p r imary  o r i g i n  r e l a t e d  t o  

t h e  q u a r t z  monzoni te .  

A c o n t o u r e d  map of t h e  uranium c o n t e n t  

of r o c k s  f r o m  t h e  JOVE p r o p e r t y ,  i l l u s t r a t e s  

a t r e n d  similar t o  t h e  r a d i o m e t r i c  anomaly 

o v e r  t h e  CENTRAL and EASTERN a n o m a l i e s .  

S o i  1s 

The u ran ium- in - so i l  anomaly o n  t h e  CENTRAL 

zone  is a s e e p a g e  anomaly. 

The u ran ium- in - so i l  anomaly on the 

EASTERN g r i d  a p p e a r s  t o  b e  r e l a t e d  

t o  t h e  u n d e r l y i n g  bedrock.  

The s o i l  a n o m a l i e s  on t h e  CENTRAL 

a n d  EASTERN g r i d s  c o i n c i d e  w i t h  t h e  

r a d i o m e t r i c  a n o m a l i e s  of each.  

A s a m p l e  i n t e r v a l  of 50 metres a l o n g  

l i n e s  50 m e t r e s  a p a r t  w e l l  d e f i n e s  the 

so i l  a n o m a l i e s  on JOVE. 



(5 )  A c r u d e  s p a t i a l  r e l a t i o n s h i p  e x i s t s  

between t h e  thor ium v a l u e s  and uranium 

v a l u e s  i n  s o i l  on t h e  JOVE p r o p e r t y .  

( i v )  S o i l  Gas 

(1) Radon so i l  g a s  i s  p r e s e n t  i n  anomalous 

q u a n t i t i e s  on t h e  JOVE p r o p e r t y .  

(2 )  A s t a t i o n  d e n s i t y  of 25m by 25m would 

s e r v e  t o  c l e a r l y  d e f i n e  radon s o i l  g a s  

anomal ies  on t h e  JOVE p r o p e r t y  u s i n g  

a l p h a  metres. 

2.5.3 Trenching 

(i) Radiomet r ics  

(1) A s c i n t i l l o m e t e r  su rvey  w i t h  s t a t i o n s  

Im a p a r t  a l o n g  l i n e s  5m a p a r t ,  c l e a r l y  

d e f i n e s  any r a d i o m e t r i c  anomaly p r e s e n t  

i n  t r e n c h e s  on t h e  JOVE p r o p e r t y .  

(ii) Geochemistry 

(1) The uran ium- in-so i l  v a l u e s  from t h e  

CENTRAL g r i d  d e c r e a s e  w i t h  dep th .  

(2 )  Waters  o b t a i n e d  from t h e  t r e n c h e s  

c o n t a i n  anomalous amounts of  uranium 

and radon .  

(iii) Geology 

(1) The l imbs  of t h e  t r e n c h e s  are u n d e r l a i n  

by r e s i d u a l  sub-bedrock. 



The c e n t r a l  p o r t i o n  of t h e  t r e n c h e s  i n  

t h e  CENTRAL draw i s  u n d e r l a i n  by boulder -  

f i l l e d  overburden t o o  t h i c k  t o  a l l o w  

expos ing  t h e  bedrock o r  sub-bedrock. 

The overburden c o n d i t i o n s  t h a t  e x i s t  on 

t h e  JOVE p r o p e r t y  a r e  t o o  rugged t o  under-  

t a k e  a t r e n c h i n g  program w i t h  a D-6 c a t .  

The WESTERN geochemical  anomaly is 

comprised o f  s i l t  washed down from t h e  

w e s t .  

2.5.4 Diamond d r i l l i n g  

(1) The CENTRAL zone i s  u n d e r l a i n  by q u a r t z  

monzoni te  c u t  l o c a l l y  by p e g m a t i t e  dykes .  

(2 )  The upper  75 m e t r e s  o f  q u a r t z  monzoni te  is 

i n t e n s e l y  c rushed  and weathered.  

(3 )  The f r e s h  q u a r t z  monzonite i s  d e p l e t e d  i n  

uranium b u t  c o n t a i n s  normal amounts o f  thor ium.  

( 4 )  The p r e s e n c e  of secondary muscovi te  i n  t h e  

weathered and f r e s h  q u a r t z  monzoni te  a s  w e l l  a s  

t h e  a p p a r e n t  development of  K-f e l d s p a r  a t  t h e  

e x p e n s e ' o f  p l a g i o c l a s e  s u g g e s t s  t h e  t e r r a n e  h a s  

been inunda ted  by d e u t e r i c  or pneumato ly t i c  

s o l u t i o n s .  

( 5 )  Me ta -au tun i t e  i s  w i t h i n  t h e  wea thered  q u a r t z  

monzonite.  



(6)  The a u t u n i t e  i s  o u t  o f  s e c u l a r  e q u i l i b r i u m  w i t h  

a l l  d a u g h t e r  p r o d u c t s  beyond Th230. 

( 7 )  The m e t a - a u t u n i t e  h a s  a minimum a g e  o f  

800,000 y e a r s .  

(8) The m e t a - a u t u n i t e  p r e c i p i t a t e d  o u t  o f  

u r a n i f e r o u s  g r o u n d  w a t e r  and  o r i g i n a l l y  w a s  

d e r i v e d  from a p r i m a r y  s o u r c e  l o c a t e d  u p h i l l  

( 9 )  T h e o r e t i c a l l y  t h e r e  i s  a p o s s i b i l i t y  o f  a n  

economic  a c c u m u l a t i o n  o f  a u t u n i t e  n e a r  G l a z y  

Creek .  

(10)  The  e x t r e m e  f r i a b l e  n a t u r e  of t h e  a u t u n i t e  

m i n e r a l i z a t i o n  and  w e a t h e r e d  r o c k  a l o n g  w i t h  

t h e  p o r o u s  n a t u r e  o f  t h e  w e a t h e r e d  q u a r t z  

m o n z o n i t e  h a s  r e s u l t e d  i n  the p a r t i a l  w a s h i n g  

o u t  o f  t h e  a u t u n i t e  b y  t h e  w a t e r  d u r i n g  

d r i l l i n g .  

(11) The radiometric a s s a y  t o  c h e m i c a l  a s s a y  r a t i o  

for h o l e s  d r i l l e d  w i t h  mud are  more c o n s i s t e n t  

a n d  laver t h a n  t h o s e  same r a t i o s  related t o  h o l e s  

d r i l l e d  w i t h  w a t e r  a l o n e .  

2 .6  Recommendations 

The  f o l l o w i n g  i s  a l is t  o f  recommendat ions  

d e r i v e d  f r o m  t h e  1979 program on t h e  JOVE p r o p e r t y .  

(1) The d i p o l e - d i p o l e  r e s i s t i v i t y  t e c h n i q u e  

s h o u l d  be f u r t h e r  tested u s i n g  a s h o r t e r  

e l e c t r o d e  i n t e r v a l  and  a smaller l i n e  

s p a c i n g .  



( 2 )  A VLF-EM 1 6  test survey should be completed 

u s ing  a much sma l l e r  l i n e  spacing.  

(3)  The a r e a  between t h e  CENTRAL and EASTERN 

g r i d s  as w e l l  a s  t h a t  a r e a  immediately sou th  

of them, should undergo a d e t a i l e d  r ad iome t r i c /  

/ s o i l  geochemical survey.  

( 4 )  A l l  g r i d s  should be  s y s t e m a t i c a l l y  wa te r  

sampled and t h e  samples should be  analyzed 

for radon and radium. The sampling should  

p r o g r e s s  i n  an u p h i l l  f a sh ion .  

( 5 )  A s o i l - g a s  survey should be  undertaken t o  

compliment recommendation C4) . 

(6) The a r e a s  u p h i l l  from t h e  CENTRAL and EASTERN 

zones should  undergo a d e t a i l e d  r a d i o m e t r i c  

survey.  

(7) The r e s u l t s  from recommendation (6)  should  

g u i d e  any , s o i l  sampling t h a t  may b e  under- 

t a k e n  i n  t h o s e  a r e a s .  

(8) The JOVE CENTRAL anomaly should b e  t r enched  

at 100 metre i n t e r v a l s  t o  Glazy Creek. The 

e n t i r e  JOVE EASTERN anomaly should be  t renched 

at 100 m e t r e  i n t e r v a l s .  



( 9 )  A l l  t r e n c h e s  should  undergo d e t a i l e d  s c i n t i l l o -  

m e t e r  s u r v e y s ,  s o i l  h o r i z o n  sampl ing  and 

. g e o l o g i c a  1 mapping. 

(10) The e x t e n t  of  t r e n c h i n g  shou ld  b e  g u i d e d  by 

r e s u l t s  f rom p r e c e d i n g  t r e n c h i n g .  

(11) The bes t  t a r g e t s  d e f i n e d  by t r e n c h i n g  s h o u l d  

be i n v e s t i g a t e d  by diamond d r i l l i n g .  

W i l l i a m  O l s s o n  
P r o j e c t  G e o l o g i s t  



JOVE SOILS 



212 BROOKSBANK AVE 
NORTHVANCOUVER B C  
CANADA V7J 2C1 
TELEPHONE - 984 0221 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. SP0895 

TO: Eldorado Nuclear Ltd. 
Ste .  400 - 255 Albert S t .  
Ottawa, Out. 

INVOICE NO. 30859 

RECEIVED June 28/79 
KIP 6A9 

ANALYSED 
ArrN: Area Jove CC: W. OLSSON 

July 4/79 

SAMPLE NO. : Lower 
Con~entration Limit  IPrMI 41-2555 

. 
Antimony 

Arsenic 

8arium 

D C I  

b c l  
300- 

5 b c l  

Calcium 0.05% 1% 
Chromium 10 30 
Cobalt 10 b c l  

C o m r  1 
5 

G.lli"rn 5 10  

Germanium 20 b c l  
Indium 50 b c l  
1.0" 0.0s~ 0.5% -- 

i -- 

- 

L e d  

hbgnerium 

- 
- 

- 

- 

- 

- 

- 

- 

- 

. . 
100 P P ~  - 50-200 P P ~  bcl = below concentration limit 

Ranger for Iron, Calcium & Magnesium are rcporred in  % 

Manganese 5 

Molvbdcnum 10 

I3lJ 

b c l  
Nickel 5 5 

D C I  
Nnobtum 50 

Silver 1 
b c l  

Strmtium 2 .  
100 

Tcllvrium 200 
b c l  

Thorium 200 <zoo 
D C I  

Ton 10  
Tttannm 5 

500 

Vanadwm 
120 

20 
Zmc 50 

b c l  

Ztrcrnium 20 b c l  

SEMI QUANTITATIVE SPECTROGRAPHIC A N A L Y S E S  
.5000 ppm => 5000 pprn 50 ppm - 25-100 ppm 
5000 ppm = 2 5 0 0 - i ~ ) o o  ppm 20 ppm - 10-50 ppm 
20013 ppm - 1 0 0 0 4 W O  ppm 10 Ppm ' 5-20 ppm 
1000 ppm - 500-2000 ppm 5 ppm - 2-10 P P ~  

500 P P ~  - 250-1000 P P ~  2 p p m  - 1 4 p p m  
200 DDm - 1 0 0 4 0 0  m m  1 ppm - 0.5-2 ppm 

YE*.,." . . '; , 
O M A D U P 4  I E I T I M O  

CERTIFIED BY: ........--..T.,....... -.- ........................... .. 
- 

.*SOSUTIOY 

b 



212 BROOKSFJANK AVE 
NORTH v ~ N c 0 u v E R . B  C 
CANADA V7J 2C1 
TELEPHONE - osemr 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 48632 

Eldorado Nuclear Ltd. INVOICE NO. 31651 
S te .  400 - 255 Albert  S t .  
Ottawa, Ont. RECEIVED 

ATTN: 
KIP 6A9 ANALYSED 

SAMPLE NO. : 
PPM 

U (checks) 
40-1131 3 .0  



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 9(uoz2, 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd. ,  

Ste.  400 - 255 Albert S t . ,  Mr. William Olsson 
Ottawa, Out. 

CERTIFICATE NO. 47890 

INVOICE NO. 30870 

RECEIVED June 25/79 
U P  6A9 

ATTN: ANALYSEO July 3/79 
JOVE - S o i l  

SAMPLE NO. : 
PPM 
U 

PREFIX 4 0  
2556 +400  
2557 +400  



212 BROOKSBANK AVE 
NORTHVANCOUVER B C  
CANADA V7J 2C1 
TELEPHONE 985 0648 

CHEMEX LABS LTD. AREA CODE 604 
TELEX 043 52597 

.ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE N O . 6 5 5 1 8  

Eldorado Nuclear L t d . ,  
Ste 400 - 255 Albert S t . ,  
O t t a w a .  Ont.. 

INVOICE NO. 31202 

RECEIVED July 6, 1979 

KIP 6A9 C. C. Whitehorse, Y .T. ANALYSED July 19, 1979 
9 

- 
SAMPLE NO. : PPM 

U 
40 - 2556 432 
40 - 2557 2798 

From G e o c h e m  c e r t i f i c a t e  847890 



CENTRAL SOILS 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: -21 
AREA CODE: CHEMEX LABS LTD. TELEX: 

504 
043-52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50776 

Eldorado Nuclear Ltd. 
255 Albert S t . ,  S t .  400 
Ottawa, Ontario KIP 6A9 

INVOICE NO. 33025 

RECEIVED Sept.  19/79 

AlTN: ANALYSED O C ~ .  4/79 
9 - - 

SAMPLE NO. : 
PPM 
U 

40 - 8541 7 .5  



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 11 961-0221 

CHEMEX LABS LTD. Z,"XCoDE 604 
043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50777 

Eldorado Nuc lear  Ltd.  
255  A l b e r t  S t . ,  S t .  400 
Ottawa, Ontar io  K1P 6A9 

INVOICE NO. 33025 

RECEIVED S e p t .  1 9 / 7 9  

ATTN: 
Mr. W .  O l s s o n  PROJECT: - 5 2 2  - Area - JC ANALysED Oct. 4 / 7 9  

SAMPLE NO. : 
PPM -- 



212 BROOKSBANK AVE. 
NORTH VANCOVVER.8.C. 
CANADA V7J 2C1 
TELEPHONE: 1 88CCZ21 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS - REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd. 

255 Albert S t . ,  S t .  400 
O t t a w a ,  O n t a r i o  KIP 6A9 

CERTIFICATE N O 5 0 7 8 1  

INVOICE NO. 33045 

S e p t .  19 /79  

ANALYSED O c t .  4/79 
ArrN: PROJECT: Area - J C  Mr. O l s s o n  (522) 

SAMPLE NO. : 
PPM -- 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V I J  2C1 
TELEPHONE - SW&?2( 
AREA CODE CHEMEX LABS LTD. 043 52597 604 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50782 

Eldorado Nuclear Ltd. 
255 Albert S t . ,  S t .  400 
Ottawa, Ontario KIP 6A9 

INVOICE NO. 33045 

RECEIVED Sept.  19/79 

ATTN: ANALYSEO Oct. 4/79 

SAMPLE NO. : 
PPM 
u 

40 - 8970 343 
8971 56 
8972 152 
8973 175 



CENTRAL ROCK 



212 BR001:56ANK AYE. 
N O R T H  VANC0UVER.B.C.  

C A V A D Y  V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE q- 8 8 C W  
AREA CODE 604 
T E L E X  043 57597 

A N A L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 48650 

TO: Eldorado Nuclear Ltd., 
255 Albert S t . ,  STe. 400 
Ottawa. Out.  

CC. W. Olsson 
INVOICE NO. 31524 

RECEIVED July 16/79 
KIP 6 ~ 9  

ROCKS 
ANALYSED July 31/79 

NO work area 
PPU 

I- - *EY.L" 

C1,.JI.* ',1.11*6 
C E R T I F I E D  BY.  

.S'SC'~I,D* 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J ZC1 
TELEPHONE: W4-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50773 

TO: Eldorado Nuclear Mines 33548(Th) 
INVOICE NO. 33225 (") 

400 - 255 Albert St . ,  
RECEIVED Ottawa,  Out .  September, 1979 

ATTN: 
KIP 6A9 AREA JC - ROCK ANALYSED October 30, 197 

1 
SAMPLE NO. : 

PPM PPM 
U Th 

22 - 8501 0.5 12 

1 I -2 tq, 

ILM." CERTIFIED BY: \-- .... 
&*..,** rrrnwr 

as. OSUTIOY 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 984-02M 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043.52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGlSTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 

Eldorado Nuclear Mines 
400 - 255 Albert St., 
Ottawa, Out .  

A l T N :  KIP 6A9 AREA JC - ROCK 

CERTIFICATE NO. 50774 

RECEIVED 
33548 (Th) 
September 19, 1979 

ANALYSED October 30, 1979 

SAMPLE NO. : PPM PPM 
U Th 

22 - 8824 3.5 8 



212 BROOKSBANK AVE 
NORTH VANCOUVER.0 C 
CANADA V7J 2C1 
TELEPHONE D' 98C(mf 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

ANALYTICAL CHEMISTS - GEOCHEMISTS - REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50775 

Eldorado Nuclear Ltd. INVOICE NO. 33025 
255 A lber t  S t reet ,  S t .  400 

RECEIVED Sept. 19/79 
Ot tawa,  Ontar io K IP  6A9 

ArrN: Mr. W. 01sson PROJECT: 522 - Area - J C  ANALYSED k t -  4/79 

SAMPLE NO. : 
PPM 
U 

40 - 8501 6.5 
8502 54 
8503 250 
8504 36 

IL*.CII 

OYIDU* TISTIWO CERTIFIED BY: 
.............................. 

AS.0511110M 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE pecm21 

CHEMEX LABS LTD. %?XCoDE 604 
043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50780 

TO: Eldorado Nuclear Mines INVOICE NO. 33225 (U) 
400 - 255 Albert  St . ,  

RECEIVED 
34011 LTh) 

Ot tawa,  Ont. Septem er, 19. 1 9  
KIP 6A9 P ro j .  - 522 "Rocks" 

ATTN: AREA JC - ROCK 
ANALYSED Nov. 26/79 

SAMPLE NO. : PPM PPM 
U Th., 

22 - 8548 9.5 9 
8550 1.5 5 
8551 1.5 10 

,.. 

*r...n CERTIFIED BY: ... 
U.N.DIA* V L I I I W O  

I S S O C U I I I D M  



EASTERN SOILS 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE w2, 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50724 

Eldorado Nulcear Ltd. 
Ste. 400 - 255 Albert Street 
Ottawa, Ontario K1P 6A9 

INVOICE NO. 32999 

RECEIVED Sept. 18/79 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 

CHEMEX LABS LTD. TAERLEEAXCO~~ 043 52597 6W 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd. 

Ste. 400 - 255 Albert Street 
Ottawa, Ontario , IUP 6A9 

CERTIFICATE NO. 50725 

INVOICE NO. 32999 

Sept. 18/79 

PROJECT: AREA JE (SOILS) CC: Olsson ANALYSED Oct. 2/79 

SAMPLE NO. : PPM -. 

- CERTIFIED BY: ........................................................... ........... 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: -, 

CHEMEX LABS LTD. TA,":AFO~~: 504 
M3-52597 

. ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50726 

TO: Eldorado Nuclear Ltd. 
S te .  400 - 255 Albert  S t ree t  
Ottawa, Ontar io KIP 6A9 

INVOICE NO. 32999 

RECEIVED Sept. 18/79 

ATTN: 
PROJECT: AREA JE (SOILS)  CC: Olsson Oct. 2/79 

SAMPLE NO. : PPM 
11 " 

40 - 5859 107 
5860 331 
5861 M O O  gV 
5862 M O O  
5863 + u 

359 



212 BROOKSBANK AVE 
NORTH VANCOUVER.8 C 
CANADA V7J 2C1 
TELEPHONE -21 

CHEMEX LABS LTD. ?;:ODE 

604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 5 0 7 2 7  

TO: E l d o r a d o  Nuclear Ltd. 
S t e .  4 0 0  - 255 Albert S t r e e t  
O t t a w a ,  O n t a r i o  KIP 6 A 9  

INVOICE NO. 3 2 9 9 9  

S e p t .  1 8 / 7 9  

A T T N : ~ ~ ~ ~ ~ ~ ~ :  AREA JE ( S O I L S )  CC: O l s s o n  ANALYSED Oct.  2 / 7 9  

SAMPLE NO. : 
PPM 
U 

40 - 8 9 0 7  350 
8 9 0 8  203 
8 9 0 9  1.0 
8 9 1 0  16.0 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: - w . m ~ (  

CHEMEX LABS LTD. ;::;xcODE: 

a34 
043.52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50784 

TO: Eldorado Nuclear Ltd. 
255 Albert S t . ,  S t .  400 
O t t a w a ,  Ontar io KIP 6A9 

INVOICE NO. 33045 

Sept. 19/79 

PROJECT: Area - JE Mr. Olsson ANALYSED Oct. 4 /79  

SAMPLE NO. : 
PPM 
11 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: I.El O&mZt 

/ 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 

Eldorado Nuclear Ltd.. 
400 - 255 Albert S t . ,  
Ot tawa,  Out .  
KIP 6A9 

ATTN: AREA JE - SOILS 

CERTIFICATE NO. 50832 

INVOICE NO. 33165 

RECEIVED 
S e p t e m b e r  21, 197' 

ANALYSED October 11, 1979 

SAMPLE NO. : 
PPM 
u / 

40 - 5760 
5867 
5868 
8578 199 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE sDb w2' 

CHEMEX LABS LTD. AREA CODE: 604 - TELEX: 043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  
TO: Eldorado Nuclear Ltd. 

Ste .  400 - 255 Albert S t .  
Ottawa. Ont. 
KIP 6 ~ 9  

ArrN: AREA JE ( s o i l s )  

CERTIFICATE NO. 66501 

INVOICE NO. 33336 

RECEIVED O C ~ .  3/79 

ANALYSED Oct. 19/79 

SAMPLE NO. : 
PPM 
IT 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE - 9W-0221 

CHEMEX LABS LTD. AREA CODE 604 
TELEX 043.52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE NO. 66501 

TO: Eldorado Nuclear Ltd., 
Ste. 400 - 255 Albert S t . ,  
O t t a w a ,  ONt. 
KIP 6A9 

AREA JE soils 

INVOICE NO. 33103 

RECEIVED O C ~ .  3/79 

ANALYSEO O C ~ .  9/79 



EASTERN ROCKS 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: -1 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
To: Eldorado Nuclear Ltd. 

Ste. 400 - 255 Albert Street 
Ottawa, Ontario KIP 6A9 

CERTIFICATE NO. 50729 

INVOICE NO. 32999 
33521~Th 

Sept . 18/79 

A l T N :  ANALysED Oct. 2/79 PROJECT: AREA JE (ROCKS) CC: Olsson 

SAMPLE NO. : PPM PPM 
U Th 

22 - 5702 3 . 0  8 
5703 5 . 0  9 
5713 4 . 0  30 
5714 3 .0  8 
5718 3 .0  8 
5720 2 .0  12 

*r*.L" 
CERTIFIED BY: .......... ........................................ - .... --.................. 

0m.Dl.M TSSntdo 
.*.wmo* 



CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 
NORTH VANC0VVER.B.C. 
CANADA V7J 2C1 
TELEPHONE 994-n?21 
AREA CODE: 604 
TELEX: 043.52597 

- - -- 
SAMPLE NO. : 

U Th 
22-8897 3.0 12 

8898 4.0 7 
8899 6.0 11 
8900 4.0 12 
8905 2.5 10 
8906 5.5 13 
8908 3.5 8 
8909 3.5 14 
8911 1.0 8 
8912 1.5 6 
8913 1.5 13 
8914 2.0 16 
8915 4.5 15 
8916 3.5 16 
8917 5.0 9 
8918 1.0 14 
8919 1.5 12 
8920 4.5 14 
8921 5.0 13 
8922 2.0 10 
8924 2.5 11 
8925 1.5 14 
8926 4.0 13 

22-8927 4.0 12 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50730 
33521-Th 

TO: Eldorado Nuclear Ltd. INVOICE NO. 32999 
Ste. 400 - 255 Albert Street 
Ottawa, Ontario KIP 689 RECEIVED Sept. 18/79 

ANALYSEO Oct. 2/79 
ATTN: PROJECT: AREA JE (ROCKS) CC: O ~ S S O ~  

PPM PPM 

- 

- 

- 

- 

- 

- 

....... YE*." CERTlFlEO BY: ..... 

.. 

- 

- 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA ?C1 . - 
TELEPHONE: OM-UZH 

CHEMEX LABS LTD. ~ A E R L E ~ F O ~ ~ :  
604 

043-52597 

. ANALYTICAL CHEMISTS GEDCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 

Eldorado Nuclear Mines Ltd. ,  
400 - 255 Albert S t . ,  
O t t a w a ,  Ont. "ROCKS" 

CERTIFICATE NO. 50783 

RECEIVED 
34011 (Th) 
September 19, 1979 

ATTN: KIP 6A9 AREA JE ANALYSED NOV. 26/79 

SAMPLE NO. : 
PPM PPM 
u Th 

22 - 6503 4.0 6 

-- 

-- 

-- 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 .+ 
TELEPHONE m OBCO?P( 

CHEMEX LABS LTD. ?;:,*XCoDE 604 
043 52597 

ANALYTICAL CHEMISTS - GEOCHEMISTS - REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd. ,  

STe. 400 - 255 Albert St., 
Ottawa, Out.  

CERTIFICATE NO. 50833 

INVOICE NO. 33305 

RECEIVED 

ATTN: 
KIP 6A9 ANALYSED 

W. Olsson AREA JE-ROCKS O c t .  19/79 

SAMPLE NO. : 
PPM PPM 
U Th 

22-5760 3.0 17 
5867 1.5 9 

"L*.R ........................ CERTIFIED BY: f.*wsm* rrsn*r 
.SsO5uno* 



J T - 1  SOILS 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 98+02a 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

ANALYTICAL CHEMISTS GEDCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50096 

TO: Eldorado Nuclear Ltd., 
S te .  400 - 255 Albert S t . .  

INVOICE NO. 32508 

Ot tawa,  Out. RECEIVED Aug. 27/79 
KIP 6A9 

ATTN: ANALYSED 
Pro ject  1522 Area J-1 CC. W.0lsson Sept. 10179 

SAMPLE NO. : 

I 

R "I*.rn - S.*I\DU* TC.ll*.Z CERTIFIED BY: ............ .............................................................. 
I*.OCU,,O" 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE BtlCmZ1 

CHEMEX LABS LTD. ; E , * ~ ~ ~ ~ ~ :  

604 
M3-52597 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50098 

TO: Eldorado Nuclear Ltd., 
Ste. 400 - 255 Albert St., 
Ottawa, Out. 

INVOICE NO. 32508 

RECEIVED Aug. 27/79 

A n N :  
K1P 6A9 ANALYSED Sept. 10179 
Area 8522 JT1 CC. W.Olsson 

-- 

SAMPLE NO. : PPM 

I 
, MI*..." - CERTIFIED BY: ................................................... - - .  ...-...-.--- 

U*.D!A" lL'llYC 
I.. -nn* 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE PI$.ld -21 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50099 

10: Eldorado Nuclear Ltd., 
Ste. 400 - 255 Albert  S t . .  

INVOICE NO. 32508 

Ottawa,  Out.  RECEIVED Aug. 27/79 
KIP 6A9 
Project  5522 Area JT1 CC. W.Olsson ANALYSED Sept. 10179 

SAMPLE NO. : PPM 



JT-2 SOILS 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd., 

S t e .  400 - 255 Albert  St.,  
O t t a w a ,  O n t .  
K1P 6A9 

P r o i e c t  5 2 2  A r e a  JT-2 CC. W. O l s s o n  

212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 'W -21 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 5 0 0 9 4  

INVOICE NO. 32468 

RECEIVED Aug.  2 7 / 7 9  
ANALYSED S e p t .  7/79 - 

SAMPLE NO. : 
PPM 
u 

4 0 - 1 2 2 6 - J T 2 - 1  6.0 
2 6.5 
3 3.0 

4 0 - 1 2 2 6 - J T 2 - 4  0.5 
4 0 - 1 2 2 7 - J T 2 - 1  9.0 

2 4.0 
3 3.0 

4 0 - 1 2 2 7 - J T 2 - 4  7.0 
4 0 - 1 2 2 8 - J T 2 - 1  l l . 5  



212 BROOKSBANK AVE 
NORTHVANCOUVER B C  
CANADA V7J ZC1 
TELEPHONE 9- 

CHEMEX LABS LTD. E,"XCoDE 604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50095 

To: Eldotado Nuclear Ltd.,  
S te .  400 - 255 Albert S t . ,  
Ottawa, Out. CC. W .  Olsson 

INVOICE NO. 32508 

RECEIVED Aue. 27/79 .- - 
KIP 6A9 ANALYSED 

Project  US22 Area JT2 Sept.  10179 

SAMPLE NO. : 
PPM - 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE wurm 

CHEMEX LABS LTD. %,*XCODE W4 
M3-52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 5 0 0 9 7  

TO: E l d o r a d o  Nuclear Ltd., 
S t e .  4 0 0  - 2 5 5  Albert  S t . ,  
O t t a w a .  O n t .  

INVOICE NO. 3 2 5 0 8  

RECEIVED A u g .  2 7 / 7 9  
K IP  6 ~ 9  

ANALYSEO 
CC. W. O l s s o n  

S e p t .  1 0 / 7 9  
Project  # 5 2 2  Area 5-2  

SAMPLE NO. : PPM 
n 

4 0  - 1 2 6 2 0  4 3  
1 2 6 2 1  3 9  
1 2 6 2 2  53 
1 2 6 2 3  5 5 



JT-3 SOILS 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: - ggl-mzl 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
043-52597 

. ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Mines Ltd., 

255 Albert S t . .  Suite 400 
O t t a w a ,  Ont .  

ATTN: 
KLP 6A9 C.C. W. Olsson 

AREA j-3  

CERTIFICATE NO. 50504 

INVOICE NO. 32855 

RECEIVED September 9, 1979 

ANALYSED September 26, 1979 

SAMPLE NO. : 
PPM 

U 
40-12734 75 

12735 56 
12736 406 
12737 >400 
12738 > 400 
12739 >400 
12740 189 
12741 329 

40-12742 359 



212 BROOKSBANK AVE. 
NORTH VANCOUVER.0.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 
AREA CODE: CHEMEX LABS LTD. TELEX: 

504 
043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
T o :  Eldorado Nuclear Mines Ltd. ,  

255 Albert S t . .  Sui te  400 
O t t a w a ,  Out .  
KIP 6A9 

ATTN: 

C.C. W. Olsson 
AREA JT-3 

CERTIFICATE NO. 50530 

INVOICE NO. 32855 

RECEIVED September 11, 1979 

ANALYSED September 26. 1979 

SAMPLE NO. : 
PPM 
U 

40-1126 0.5 
1147 2.5 
1272 14.5 



Hydrogeochemistry 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE: 9Bem21 

CHEMEX LABS LTD. TA,":&FO~~: 
604 

M3-52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd. 

255 Albert S t . ,  S t .  400 
Ottawa. Out .  

CERTIFICATE NO. 47894 

INVOICE NO. 30812 

RECEIVED June 25/79 

ATTN: 
KIP 6 ~ 9  WATERS ANALYSED June 29/79 
PROJECT: JOVE - WATER CC: W. Olsson 

SAMPLE NO. : PPB 
u 

42-2555 15.2 



212 BROOKSBANK AVE. 
NORTH VANCOUVER.0 C. 
CANADA V7J ZC1 
TELEPHONE owM2, Y 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
043-52597 

' ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: 

Eldorado Nuclear Ltd., 
400 - 255 Albert  St . ,  WATERS 

CERTIFICATE NO. 48064 

INVOICE NO. 31568 

RECEIVED June 29. 1979 
Ottawa, Out. P r o j e c t  JOVE 

A ~ N :  KIP 6A9 C.C. Mr.  W. Olsson ANALYSED August 2, 197, 

S AMPLE NO. : 
mV PPM PPM PPM PPM PPM PPM PPM PPM 
Eh K C a  V CO, C 1  SiO- SO. PO 

42-2555 344 0.20 2.2 <o.10 7.8 0.6 l l L  < z 4  < o h  

* I Y . a  

-~ OUIDU* T C S ~ M C  CERTIFIED BY: 
...OSUln0* 



JT-4 SOILS 



TRENCH SOIL PROFILES 



JT- 1 



depth (cm) 

- A Horizon 

- B Horizon 
- r u s t y  brown, s i l t y  
- some rgd/brown sand i n t e r -  

mixed 

- C Horizon, grey sand 
- high content  of 8cm, jaggel 

rock ch ips  

"C'" Horizon exposed by diggir: 
55cm p i t  down from "B" Hori- 
zon. 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 

1 1204-3 - A Horizon, leached 

I 1204-2 - B.Horizon, r u s t y  brown 
( 3 . 5  ppm) - s i l t y  w i t h  roots 

1204-1 - C Horizon, sandy 
(8.5 P P ~ )  - high content  of jagged, 

8cm rocks 

I SOIL PROFILES 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 



depth (cm) 

) 1206-3 - A~Hor izon ,  r o o t s  and organics 
j (14.5 ppm) - black t o  brown >' - A Horizon, grey ,  leached 

1206-2 - B Horizon, brown t o  black 
(12.5 ppm) - s i l t y ,  some c l a y ,  r o o t s  

1206-1 - C Horizon, sandy 
(12 P P ~ )  - rock chips  .and pebbles 

- dark  brown t o  grey a t  bottom 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  . I . 



depth (cm) 
A Horizon, leached 

B Horizon, 
s i l t y  w i th  

r u s t y  brown 
roots, some pebble 

1207-2 
.( 17 ppm) 

- C ~ o r i z o n ,  grey-brown 
- sandy,  6cm rock ch ips  

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



4O+ OOW 
depth (cm) 

- A t A. Horizon (disturbed) 

- B ~ ' o r i z o n  
- r u s t y  brown, s i l t y  

- C Horizon, grey 
- sandy, l a r g e  boulders 

ELDORADO NUCLEAR LIMITED 

PROJECT . 5 2 2  

J O V E  CLAIMS 

SOIL  PROFILES 

J T - I  



depth (cm) 
- A Horizon 

- B Horizon 
- blackfirown, s i l t y ,  some c l a y  
- some .boulders 

- C Horizon, grey,  sandy 
- l a r g e  boulders  

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

. J T - I  - 

i 



depth (cm) 
1 2 1 1 - 4  - A Horizon - ( 9 5  ppm) \ 

1211-3 - B Horizon, dark brown 
( 69 ppm) - s i l t y ,  some r o o t s  

C ~ o r i z o n  
l a r g e  boulders  i n  a grey- 
brown, sandy mat r ix  

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 

t i .  

- A Horizon, leached 

- B ~ o r i z o n ,  dark brown,' s i l t y  
- a l ternat ing  with  2cm wide 

layers  of rusty  brown, s i l t y  
- some c l a y  and r o o t s  

- C Horizon 
- medium brown, sandy 
- pebbles and boulders 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 
1213-4 - A Horizon,  l e a c h e d  
( 2 5 6  ppm) 

1213-3 - B Horizon,  dark brown, s i l t y  
(164  ppm) - s o m e .  c l a y  w i t h  p e b b l e s  and 

I 
roots 

1213-2 
(182  ppm) 

1 2  i 3-1, 
( 2  6 ppd) 

C Horizon,  
sandy w i t h  

dark brown 
large b o u l d e r s  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 

- A Horizon 

- ' B  Horizon, black t o  brown 
- s i l t y ,  some c l ay ,  some rock 

ch ips  
I 

- C Horizon, grey ,  sandy 
- some pebbles  and boulders 

ELDORADO NUCLEAR LIMI'TED 

PROJECT 522 

JOVE CLAIMS I , S O L  PROFILES 



I depth (cm) 

1215-4 - A Horizon, leached 
0 400 ppm) 

1215-3 - B Horizon, r u s t y  brown 
(,400 ppm) - s i l t y ,  some roots 

1215-1 
(159 ppm) 

- C Horizon, grey ,  sandy 
- with  pebbles  and rock chips  

ELDORADO NUCLEAR L I M E D  

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T -  I 



depth (cm) 

1216-4 
. (>400  ppm) 

A Horizon 
black r o o t s  and organics 

B Horizon, brown t o  black 
s i l t y / c l a y e y  
ve ins  of r u s t y  brown s i l t  

2cm wide 

- C Horizon, greybrown 
- sandy w i t h  pebbles  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 



depth (cm) 

- A Horizon 

I 
1217-3 - B Horizon, black 
0 4 0 0  P P ~ )  - silty/clayey with boulders 

1277-2 , 
0'400 ppm) 

- C Horizon, brown to black 
- sandy with pebbles 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL  PROFILES i 

J T - I  



depth (cm) 

- A, Horizon, black t o  brown 
- r o o t s  and organics  

1218-4 A 

. 0 4 0 0  P P ~ )  

- A .Horizon 

1 

1218-3 - B Horizon, black t o  brown 
0 4 0 0  ppm) - s i l t y  w i th  pebbles 

- C Horizon 
- sandy wi th  numerous pebble: 

and rock ch ips  
- ve ins  o f  black sandy, s i l t1  

m a t e r i a l  t o  1 4 0 c m  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 
- A Horizon (disturbed)  

- B Horizon, brown t o  black 
- s i l t y / c l a y e y  

- C Horizon, brown t o  grey 
- sandy 
- numerous pebbles  and rocks 

ELDORADO NUCLEAR LIMITED , 

r PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  
L 



depth (cm) 

- A Horizon 

- B Hqrizon 
- dark brown, s i l t y  
- occas iona l  f i n e  roo t s  

I 

- C Horizon, l i g h t  brown 
- coa r se  sand, many 8cm rock 

ch ip s  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  : 



depth (cm) 
- A Horizon, roots  and 

organics  

1222-1 - B Horizon, rusty  brown 
(25  ppm) - s i l t y ,  free from pebbles . and rocks  

1 ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

T 

SOIL PROFILES 

J T - I  
. I 



depth (cm) 

- A o H o r i z o n ,  b l a c k ,  
o r g a n i c s  

- A Horizon,  g r e y ,  leachec 

- B Horizon,  r u s t y  brown, 
s i l t y  

1223-1 - C H o r i z o n , ' g r e y ,  .sandy 
(3.5 ppm) - several rock c h i p s  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

J O V E  CLAIMS 

SOIL  PROFILES 

J T - I  



depth (cm) 
- A Horizon, grey, leached 

- B Horizon, dark brown 
- silty, with roots 

- C Horizon 
- dark brown to grey 
- sandy with no rocks 

ELDORADO NUCLEAR LIMITEI 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 

J T - I  



depth (cm) 
0- I / C. 1225-2 - A Horizon, grey ,  leached 

( 2 . 0  ppm) 

# 1225-1 - B Horizon, r u s t y  brown, s i l t y  

20 - 6 (10 .5ppm) - s o m e p e b b l e s  
D - 1 8 

0 .  

ELDORADO NUCLEAR LIMITED 



JT- 2 



depth (cm) 

- A Horizon, organ ic s  
0 

- A Horizon, leached 

- B, Horizon 
- r u s t y  brown, s i l t y  
- s o m e  r o o t s  

- C Horizon 
- greybrown,  sandy 
- few smal l  rocks 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

- A, Horizon 

( .5 ppm) . - A Horizon,  leached 

- B Horizon,  r u s t y  brown 
- s i l b y  w i t h  roots and large  

boulders  

- C Horizon 
- sandy,  brown/grey 8 

- l a r g e  boulders  
1226-1 
( 6  P P ~ )  

1 ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

I SOIL PROFILES 



depth (cm) 
- A Horizon 

0 

- A Horizon 

- B ~ o r i z o n ,  r u s t y  brown 
- s i l t y  wi th  r o o t s  
I 

1 C. ~ o r i z o n  - sandy, brown/grey 
- some rocks  

ELDORADO NUCLEAR LIMITED 1 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

.- B Horizon, rusty  brown 
- s i l t y ,  w i t h  roots  

- C Horizon 
- grey,  sandy, with some 

boulders 

ELDORADO NUCLEAR LIMITED 

JOVE CLAIMS 

SOIL PROFllES 



depf h (cm) 

- A Horizon 

. . 
B ~ o r i z o n  

- rus ty  brown, s i l t y ,  with 
rocks I 

- c Horizon, grey,  sandy 
- f e w  small  rocks 

I 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

1230-4 - A Horizon 
(2 ppm) . . 

1230-3 - B Horizon, rusty brown, sil, 
(3.5 ppm) I 

I I I 
(3.5 ppm) 

- C ~orizon, somewhat clayey, 
8 darg grey 

1230-1 
(3.5 ppm) 

ELDORADO NUCLEAR LIMITED 

- PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



1231-3 - B Horizon 
(5 ppm) - dark brown, 

- numerous 

I 

- C qorizon 
- sandy w i t h  numerous bouldex 

1231-1 
( 4 . 5  ppm) 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 
- A Horizon, roots and 

organics 

I 
- B Horizon, dark brown 
- s i l t y ,  some pebbles 

- C Horizon 
- sandy, some rocks 

water seep established 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

I SOIL PROFILES 



depth (cm) 

1233-4 
( 1 4 . 5  ppn 

- A Horizon 
1)' 

1233-3 - B Horizon, brown, s i l t y  
( 2 4 . 5  ppm) - f e w  pebb les  ' 

- C Horizon 
- l i g h t  brown, sandy 
- free f r o m  boulders  and rock 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

1234-4 - A Horizon 
(50 ppm) 

1234-3 - B Hor izon  
( 35 ppm) - dark brown, s i l t y  

I 

- C Hor izon  
- l i g h t  brown, sqndy ' , 
- s o m e  s m a l l  b o u l d e r s  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 
1235-4 - A and A. Horizon 
(11 ppm) 

1235-3 - B Horizon 
(23 P P ~ )  - brown, silty 

- intkrmixed with C. and roc) 
- lens of sand 

' I  

Note - 

- C Horjzon I 

- some rocks 
- lens, of silty material 

I 

"A" Horizon and 20cm of 
"B" were stripped off by 
1235-4 was taken from . 
3 metres west of station 

ELDORADO NUCLEAR LlMlTEE 

PROJECT '522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

- A Horizon 

- g Horizon 
- dark  brown, s i l t y  
- some r o o t s  

, few rock d 

- C Horizon 
- medium brown, sandy 
- some rocks  

rELDoRADo NUCLEAR m m u  

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 
- B Horizon 
- dark brown, s i l t y  

- C Horizon 
- medium brown, sandy 
- large  boulders occur with 

many rocks 

Note: A and B Horizons are absent - 
since about 60cm of  s o i l  wa: 

. removed by the  c a t  f o r  up 
t o  10 metres on a l l  s i d e s  o. 
s t a t i o n .  

ELDORADO NUCLEAR LIMITED 

PROJECT ' 522 

JOVE CLAIMS 

S O I L  PROFILES I JT -2  



depth (cm) 
- Horizon 

- A Horizon 

- B Horizon 
- r u s t y  brown, s i l t y  

- C Horizon 
- grey,  sandy, few rocks 

-- 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

1240-4 - A Horizon 
( 1 . 5  ppm) 

1240-3 - B Horizon 
(1 ppm) - r u s t y  brown, s i l t y  

- C Horizon 
- grey ,  sandy 
- very coarse  towards bottom 
- f e w  small  rocks and pebbles 

Note: 41+30W was mapped i n s t e a d  - 
of 41+20W. 41+20W was 
disturbed i n  a l l  hor izons .  

ELDORADO NUCLEAR LIMITEC 

-PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



1 depth (cm) 
1241-4 - A Horizon,  g r e y ,  l e a c h e d  

1241-3 ' - B Horizon 
( 2  P P ~ )  - r u s t y  brown, s i l t y  

- C Horizon 
- g r e y ,  sandy 
- s e v e r a l  5cm r o c k s  

ELDORADO NUCLEAR LIMITEC 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

- A Horizon 

- B Horizon 
- rusty  brown, s i l t y  
- some roots  

- C Horizon 
- grey/red, sandy 
- greyest  a t  bottom - free from rocks 

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 



depth (cm) 

Note: - 

- B Horizon 
- rus ty  brown, s i l t y  

- C Horizon 
- grey sandy, with pebbles 

and rocks 

The "A" and most o f  "B" 
Horizons w e r e  stripped o f f  
by the  c a t .  

ELDORADO NUCLEAR LIMITED 

PROJECT 522 

JOVE CLAIMS 

SOIL PROFILES 
I 



HEAVY MINERAL DATA 
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Thin Sec t i on  Reports  



Specimen No. - 100006 

Rock name - f o l i a t e d  and s t r a i n e d  l ook ing  muscovite g r a n i t e  

Mineralopy - e s s e n t i a l  - K-feldspar - 30% 
p lag ioc l a se  - An23 - 30% 
quar tz  - 25% 
muscovite - 15% 

accessory  - a p a t i t e  

secondary - s e r i c i t e  

Descri t i o n  - Thi s  rock i s  predominantly coarse  grained,  
h r p h i c  g ranu la r .  It is  composed predominantly of 
K-feldspar and c a l c i c  o l igoc lase ,  i n  approximately equal 
proport ions,  wi th  s l i g h t l y  lower amounts of quar tz ,  and a 
f a i r  amount of muscovite. The q u a r t z  and f e l d s p a r  form an 
i n t e r lock ing  mosaic of i r r e g u l a r i l y  shaped anhedra. A t  one 
end of t h e  s e c t i o n  t h e  rock i s  c l e a r l y  coarse  grained,  b u t  
a shear  zone c u t s  a c r o s s  the  s ec t i on ,  composed of medium t o  
f i n e  grained ma te r i a l .  I n  t h i s  zone t h e  qua r t z  i s  broken 
down i n t o  a h igh ly  sutured and s t r a i n e d  looking in t e r lock ing  
mosaic, while t h e  f e l d s p a r  c r y s t a l s  a r e  s t r a i n e d  looking,  and 
o f t en  p a r t i a l l y  f r ac tu red .  The muscovite i n  t h i s  zone i s  
r e l a t i v e l y  f i n e  g ra ined  and s t r i c t l y  a l i gned  along the  p lane  
of shear.  

Over most of t h e  sec t ion ,  q u a r t z  occurs  i n  patches of 
i r r e g u l a r i l y  shaped, q u i t e  s t rong ly  s t r a i n e d  looking, anhedra. 
K-feldspar anhedra z r e  a l s o  i r r e g u l a r i l y  shaped, f r equen t ly  
show microcline twinning, i s  in f r equen t ly  s l i g h t l y  p e r t h i t i c ,  
and i s  f r e s h  t o  very  s l i g h t l y  t u r b i d  i n  appearance. 
K-feldspar c r y s t a l s  enclose  occas inna l  s m a l l  c r y s t a l s  of 
p lagioclase ,  and t h e r e  i s  a l i t t l e  development of myrmekite 
a t  the  junct ion of t he se  two minerals .  Where K-feldspar i s  
c u t  by f r a c t u r e  p l anes ,  it i s  o f t en  c u t  a c r o s s  by zones f i l l e d  
by f i n e  grained quar tz .  P lag ioc lase  anhedra a r e  compact, 
t y p i c a l l y  f r e s h ,  b u t  sometimes con ta in  a t r a c e  of secondary 
s e r i c i t e ,  p a r t i c u l a r i l y  along c racks  i n  t h e  c r y s t a l s .  The 
p lag ioc lase  o f ten  has  a r a t h e r  s t r a i n e a  appearance, sometimes 
with s t r i n g e r s  of qua r t z  f i l l i n g  f r a c t u r e s  which run ac ros s  
t h e  c r y s t a l s .  I n  one o r  two cases ,  p l ag ioc l a se  c r y s t a l s  
conta in  s c a t t e r e d  pa t ches  of K-feldspar which a r e  i n  o p t i c a l  
con t inu i ty  with each other .  This  sugges t s  some ceplacement of 
p l a g i o c l a s e  bv K-feldsparl  but  q u a n t i t a t i v e l y  t h i s  i s  of very 
minor importance i n  t h i s  sec t ion .  The p l ag ioc l a se  i n  t h i s  
rock i s  unzoned. 

(continued over leaf)  
= 



Specimen No. - 100006 (continued) 

The muscovite i n  t h i s  rock i s  t y p i c a l l y  coarse  gra ined,  
with t h e  except ion of t h e  f l a k e s  i n  t h e  sheared zone. 
The coarse  g ra ined  f l a k e s  a r e  compact, ve ry  f r e s h  looking,  
sometimes s l i g h t l y  bent ,  and show a f a i r l y  well  developed 
preferred  o r i e n t a t i o n  wi th in  t h e  a r e a  of t h e  t h i n  sec t ion .  

The only accessory  mineral  noted i n  t h i s  s e c t i o n  
was a p a t i t e ,  i n  ve ry  r a r e  t i n y  euhedral  c r y s t a l s .  

A s  regards  t h e  genes i s  of t h i s  rock,  t h e r e  i s  no evidence 
t o  suggest t h a t  i t  i s  anything o the r  than  a magmatic_ granite 
which i s  minera log ica l ly  - - .  f r e s h ,  . - but  ha s  undergone some s t r a i n .  



Specimen No. - 100007 

Rock name - f r e s h  microgranite ,  pos s ib ly  of metasomatic o r ig in  

Mineralom - e s s e n t i a l  - quar tz  - 35% 
K-feldspar - 35% 
p lag ioc i a se  - 15% 
b i o t i t e  - 10% 

accessory  - epidote  
magnetite 
z i rcon  

Descript ion - This  rock i s  f i n e  gra ined,  a l lo t r iomorphic  
granular ,  wi th  an average g r a i n  s i z e  of around 0.5 - 1 .0  mm. 
It is composed of an in t e r lock ing  mosaic of smooth s ided 
anhedra of qua r t z  and f e l d s p a r ,  do t t ed  throughout by a low 
proport ion of b i o t i t e  f l a k e s .  The g r a i n  s i z e  i n  t h i s  rock 
i s  r a t h e r  p a t c h i l y  v a r i a b l e  from a maximum of about 2 mm 
down t o  a minimum of about 0.2 mm. 

The qua r t z  i n  t h i s  rock occurs i n  i r r e g u l a r i l y  shaped 
anhedra, and pa t ches  of anhedra, of i r r e g u l a r  form. The c r y s t a l s  
a re  moderately s t r a ined .  A t  one s i d e  of t h e  s ec t i on  t h e r e  i s  
a f a i r l y  l a r g e  patch ,  r i c h  i n  quar tz ,  i n  which the  quar tz  i s  
r a t h e r  coa r se r  than  i n  t h e  r e s t  of t h e  rock. This patch  conta ins  
s ca t t e r ed  b i o t i t e  f l a k e s ,  but  l a cks  f e ld spa r .  W e l d s p a r  
i n  t h i s  rock f r e q u e n t l y  s h o w s ~ m ~ c r o c l i n e  twinning, but  i s  
only r a r e l y  p e r t h i t i c .  It forms compact anhedra which contain 
occas ional  s m a l l  i nc lu s ions  of t h e  o t h e r  rock minerals ,  
and i s  t y p i c a l l y  very f resh .  P lag ioc lase  a l s o  forms compact 
anhedra, which a r e  f r equen t ly  untwinned. The twinning which is 
presen t  is u s u a l l y  unsui table  f o r  composit ional  determination,  
but  t h e  composition i s  probably around in te rmedia te  o l igoclase .  
The p x o c l a s e  i s  -ally v . e u _ e s h .  There i s  some 
development of myrmekite where p l ag ioc l a se  abu t s  onto K-feldspar. 
The p lag ioc l a se  i s  q u i t e  unzoned. B i o t i t e  forms s c a t t e r e d ,  
small, compact, f r e s h  looking f l a k e s  which show a mociarately 
developed p r e f e r r e d  o r i en t a t i on .  There i s  a tendency f o r  the  
elongation of qua r t z  anhedra, and qua r t z  c r y s t a l  aggregates,  
t o  p a r a l l e l  t h i s  o r i e n t a t i o n  d i r e c t i o n  of t h e  b i o t i t e .  

Accessory amounts of magnetite a r e  p r e sen t ,  i n  small 
compact c r y s t a l s .  A few s m a l l  c r y s t a l s  of  epidote  occur 
throughout t h e  rock,  o f t en  a s soc i a t ed  wi th  b i o t i t e ,  and t he re  
a r e  a l s o  s c a t t e r e d  grains of z i rcon which sometimes occur i n  
c l o t s  of s e v e r a l  c r y s t a l s .  

(continued over lea f )  



Specimen No. 100007 - continued 

While it is not possible to determine the origin of 
this rock definitely, on petrographic evidence alone, 
it appears possible that it is of metasomatic rather than 
igneous origin. The texture is typically metamorphic, with 
the interlocking mosaic texture so reminiscent of schists 
and gneisses, and this rock completely lacks any suggestion of 
crystal form in plagioclase which is usually present in 
acid rocks of magmatic origin. In addition, the fact that 
plagioclase is frequently untwinned, and the type of twinning 
that is present, is more typical of metamorphic than 
magmatic rocks, as is the lack of zoning in plagioclase. 
The presence of a quartzose segregation, lacking feldspar, 
is also a common metamorphic feature, although it can also be 
encountered in magmatic rocks. 

N.B. The hand specimen contains a clot (?xenolith) 
of more basic material, but this was not included within the 
this section. 



Specimen No. - 100008 

Rock name - two sections were made from this specimen - 
one is of a coarse grained granitic segment; 
the second includes the contact between a 
mica-free microgranite, and a muscovite-biotite 
microgranite. 

Section "A" - muscovite granite 
Mineralogy - plagioclase 

quartz this rock is too 

K-feldspar coarse for an 
muscovite estimate of relative 

proportions to be 
feasible 

Description - This rock is coarse grained and consists 
of an interlocking mosaic of Feldspar and 
quartz anhedra. dotted through by relatively 
abundant large flakes of muscovite. The quartz 
often occurs in patches of crystals which form 
a highly sutured mosaic. , The crystals are quite 
strongly strained looking. The K-feldspar are 
also rather strained looking, form large anhedra 
which often show microcline twinning and are 
oniy sparsely perthiticj they sometimes contain 
scattered inclusions of small plagioclase crystals. 
The K-feldspar is essentially fresh, the only 
alteration being a. very slight turbidity in some 
crystals. The plagioclase crystals are also fresh. 
the only alteration being very occasional small 
flakes of sericite along cracks in the crystals. 
The composition is calcic oligoclase, around h24. . 
The crystals are unzoned, but rather strained 
looking. There is some development of myrmekite 
where plagioclase abuts onto K-feldspar. 
The muscovite crystals are in the formof large, 
fresh looking, compact flakes which are often 
somewhat bent looking. They show a rather 
poorly developed preferred orientation. 
This whole section has a rather strained appearance. 
No accessory minerals were identified in this 
section. 

(for Section "B" see overleaf) 



Specimen No. - 100008 - continued 

Section "B" - contact between mica-free microgranite and 
biotite-muscovite microgranite 
(N.B. in hand specimen the mica-free microgranite 
can be seen to be bordered on each side by 
muscovite-biotite microgranite. It forms a 
band about 2 cm wide) 

a) mica-free microgranite 
Mineralom - essential - plagioclase -40% v.4 o I\ 5 

K-feldspar - 30% 
quartz - 25% 

accessory - biotite 
muscovite 
zircon - 

Descri tion - This rock is fine grained, allotriomorphic 
__f__ granu ar, with an average grain size of around 0.5 mm. 
Tt is composed essentially of an interlocking mosaic of 
smooth sided anhedra of quartz and feldspar, of more or less 
even grain. The quartz forms lobate anhedra which often 
occur in elongate patches, and are moderately strained. 
K-feldspar forms equidimensional anhedra, which are 
typically untwinned, and only rarely perthitic. They are 
very fresh. Plagioclase also forms equidimensional anhedra 
which are typically fresh, frequently untwinned, unzoned. 
and often myrmekitic where they abut onto K-feldspar. 
Twinning suitable for compositional determinations is 
difficult to fine, but the composition appears to be about 
calcic oligoclase. They only other minerals present in 
this part of the section are a few small flakes of 
biotite and muscovite, and very rare small crystals of 
zircon. 

b) muscovite-biotite microgranite 
Mineralogy - this is similar to the mica free material, 

except that there is about 10% of biotite and 
about 546 of muscovite scattered through the rock. 

Description - The texture and mineralogy of this part of . 
the section are identical to that of the mica free 
part of the section, except for the presence of 
scattered flakes of biotit(muscovite. These form 
compact flakes, which are typically fresh and show 
little or no preferred orientation of their long 
axes. A very few small crystals of also 
occur in this part of the section. The junction 
between the two types of microgranite is quite 
abrupt, but neither shows any change tomrds the 
contact. At the very edge of the section, the . s 

micaceous microgranite contains a somewhat coarser 
grained portion. (continued overleaf) 



Specimen No. - 100008 - continued 
The texture and mineralogy of this rock are somewhat 

suggestive of a metasomatic, rather than an igneous, origin. 
The presence of ban& of differing composition# the lack 
of any crystal form in plagioclase; the absence of zoning 
and the lack of twinning in plagioclase; and the general 
interlocking mosaic texture of the rock, are all indicati'ons 
of a possible metasomatic origin. However, none of these 
characteristics are definitive, and the suggestion that the 
rock may be of metasomatic origin can be no more than a 
hypothesis without further evidence such as might be obtained 
from field data. 



Specimen No. - 100073 

Rock name - moderately altered granite 

. . Mineralopy - essential - K-feldspar - 45% 
auartz - 30% 
plagioclase - 15% 
biotite - 5% 

accessory - magnetite 
apatite 
sphene 
hornblende 

secondary - sericite 
clinozoisite 
chlorite 
argillaceous material 

Description - This rock is medium to coarse grained, 
hypidiomorphic granular. It consists essentially Of 
large anhedra of K-feldspar and quartz, intermingled with 
clots of tabular subhedra of plagioclase which tend to be 
somewhat smaller than the K-feldspar crystals. A low 
proportion of biotite flakes is scattered through the section. 

The quartz forms irregularily shaped anhedra which 
often form patches of several crystals, which are quite heavily 
strained looking. K-feldspar anhedra are often very large 
(up to at least 1 cm long) and frequently contain numerous 
small plagioclase subhedra. The K-feldspar is typically 
strongly perthitic, and sometimes shows microcline twinning. 
It is quite turbid looking, as a result of a dusting by very 
'fine alteration products, probably argillaceous in nature. 
Plagioclase crystals are typically medium grained, often 
form clots of several crystals, and are usually in the form 
of tabular anhedra. Many of the plagioclase crystals are 
quite strongly zoned. The composition ranges from about 
An16 to An26. Most of the plagioclase crystals are Eairly 
heavily altered to a mixture of very fine sericitic material 
and subsidiary amounts of finely granular clinozoisite. 
The degree of alteration ranges from about 10% to about 75%. 
Small compact rlakes of biotite tend to occur in clots of 
severalflakes, sometimes enclosed within K-feldspar crystals. 
Much of the biotite is fresh, but some crystals are quite 
heavily chloritised. Small compact crystals of magnetite 
occur in accessory amounts, often associated with the biotite. 
A few very small anhedra of hornblende were also noted. 
These are quite fresh. Small euhedra of apatite, and 

- anhedra of sphene, are present in accessory amounts. 

(continued overleaf) 



Specimen No. - 100073 - continued 

The texture and mineralogy of this rock are typical 
of a magmatic granite, with subhedral plagioclase showing 
compositional zoning as is commonly found in acid magmatic 
rocks. There is,no evidence to suggest a metasomatic origin 
for this rock petrographically. 



medium gra ined g r a n i t e  crossed by i r r e g u l a r  
a p l i t i c  zone - 

e&ent ia l  - p l a g i o c l a s e  - 40% 
K-feldspar - 30% 
qua r t z  - 20% 
b i o t i t e  - 5% 

accessory - magnetite 
sphene 
muscovite 
a p a t i t e  
z i rcon  

J specimen No. 

Rock name - 

Mineralogy - 

secondary - s e r i c i t e  
c l i n o z o i s i  t e  
c h l o r i t e  

Descript ion - Thi s  rock i s  a medium gra ined ,  non-porphyri t ic ,  
hypidiomorphic g r a n u l a r  g r a n i t e ,  which is  c u t  ac ross  by 
a zone of f i n e  g ra ined  a p l i t i c  ma te r i a l .  This zone i s  of 
va r i ab l e  width, and p e t e r s  ou t  over s h o r t  d i s tances .  

The main p a r t  of t h e  rock shows a t y p i c a l l y  g r a n i t i c  
mineralogy and t e x t u r e .  I t  c o n s i s t s  e s s e n t i a l l y  of subhedra 
of p lag ioc lase  surrounded by i n t e r s t i t i a l  anhedra of K-feldspar 
and quar tz ,  and with a low propor t ion  of b i o t i t e  f l a k e s  
s ca t t e r ed  throughout.  The qua r t z  forms i r r e g u l a r i l y  shaped 
anhedra, which u sua l ly  moderately s t r a i n e d  looking. It forms 
an i n t e r lock ing  mosaic with t h e  anhedra of K-feldspar. The 
l a t t e r  i s  t y p i c a l l y  p e r t h i t i c  and f r e q u e n t l y  shows microcl ine 
twinning. K-feldspar c r y s t a l s  r a t h e r  i n f r equen t ly  con ta in  
inc lus ions  of p lag ioc lase .  They a r e  f r e s h  t o  very s l i g h t l y  
tu rb id ,  bu t  t h e  t u r b i d  ma te r i a l  i s  too  f i n e  gra ined t o  be 
i d e n t i f i e d  p o s i t i v e l y .  I t  i s  probably a rg i l l a ceous  i n  nature .  
P lagioclase  c r y s t a l s  t y p i c a l l y  forms subhedral  t abu l a r  c ry s t a l s .  
These a r e  q u i t e  o f t e n  s l i g h t l y  zoned. The composition i s  
predominantly in te rmedia te  o l i goc l a se ,  around An20 
The p lag ioc lase  shows moderate a l t e r a t i o n ,  p a r t i c u l a r i l y  i n  
the  co re s  of t h e  c r y s t a l s .  Much of  t h e  a l t e r a t i o n  i s  extremely 
f i n e  grained,  i n  t h e  form of a very  f i n e  'dus t ' ,  but  in some 
cases  it can be reso lved  i n t o  a f i n e  mass of s e r i c i t k m a t e r i a l  
intermingled wi th  subs id ia ry  amounts of f i n e l y  g ranu la r  
c l i nozo i s i t e .  The degree of  a l t e r a t i o n  ranges from v i r t u a l l y  
none t o  about 30% of t h e  c r y s t a l .  B i o t i t e  f l a k e s  a r e  
s ca t t e r ed  through t h e  rock, i n  low propor t ions .  They a r e  of 
compact form, o f t e n  occur i n  c l u s t e r s  of s eve ra l  c r y s t a l s ,  
and tend t o  be a s soc i a t ed  with s m a l l  g r a i n s  of sphene and/or 
magnetite. The b i o t i t e  i s  usua l ly  f r e s h ,  but  some c r y s t a l s  

- show p a r t i a l  c h l o r i t i s a t i o n .  The rock a l s o  con ta ins  
accessory amounts of  a p a t i t e ,  i n  small euhedra, and occasional  - 
s m a l l  anhedra of  zircon.  

- (continued over lea f )  
L 



Specimen No. - 100141 (continued) 

The a p l i t i c  zone which c u t s  ac ros s  t h e  s e c t i o n  ranges 
i n  width from a maximum of about 3 mm down t o  zero,  occurring 
i n  l e n s e s  which swel l  o u t  and t h i n  down again  ac ros s  the  
sec t ion ,  and s w e s  curve --.- around a l a r g e  c r y s t a l  of 
the c_oa=ec p r a n i t e .  The g r a i n  s i z e  of t h i s  ma te r i a l  
averages around 0.1 - 0.5 mm, i n  c o n t r a s t  t o  t h e  r e s t  df 
the  rock which averages around 2-4 mm. The f i n e  mate r ia l  
has a t y p i c a l l y  a p l i t i c  t e x t u r e ,  with an i n t e r l o c k i n g  mosaic 
of small anhedra of quaztz ,  K-feldspar and p lag ioc lase .  
B i o t i t e  i s  v i r t u a l l y  absen t  from t h e  a p l i t i c  ma te r i a l ,  while 
K-feldspar i s  probably a lit-bwdan3 than i n  t h e  
ga in  p a r t - o f  t h e  rock. The degree of a l t e r a t i o n  i s  s i m i l a r  
i n  t h e  a p l i t e ,  t o  t h a t  i n  t h e  r e s t  of the  rock,  and t h e r e  
i s  no change whatever i n  t h e  medium gra ined g r a n i t e  i n  the  
v i c i n i t y  of the  a p l i t e .  

The main part of t h i s  s ec t i on  has  the  t y p i c a l  mineralogy 
and t e x t u r e  of a m m a t i c  g r a n i t e ,  with t h e  subhedral  zoned 
p lag ioc lase ,  and t h e  i n t e r s t i t i a l  anhedra of K-feldspar and 
quartz .  There i s  no pet rographic  evidence t o  suggest  any 
o ther  mode of o r ig in .  A s  t h e  a m c  ma te r i a l  c u t s  r i g h t  

I ac ross  t h e  s e c t i o n ,  it probably r ep re sen t s  a l a t e  s t ape  
c r y s t a l l i s a t i o n  of t h e  same magma-ich pene t ra ted  a long 
a plane of weakness i n  the  previously  c r y s t a l l i s e d  mater ia l .  
This must have happened while the  rock w a s  s t i l l  ho t ,  as there  
i s  no s ign  of c h i l l i n g  a long the  con tac t ,  a l though i t  i s  
q u i t e  sharp. 



Specimen No. - 1001b8 

Rock name -hornblende b i o t i t e  s c h i s t  

Mineralogy - e s s e n t i a l  - quartz - 35% 
plagioclase  - 35% 
b i o t i t e  - 10% 
hornblende - 10% 
epidote - .,5% 

accessory - magnetite 
sphene 
a p a t i t e  
zircon 
K-f eldspar 

D e s c r i ~ t i o n  - This rock is  f i n e  grained allotriomorphic 
granular, w i t h  an average g ra in  s i z e  of around 0.5 mm. 
I t  cons i s t s  e s s e n t i a l l y  of an in te r locking  mosaic of quartz 
and plagioclase anhedra, throughout which i s  scat tered 
a low proportion of b i o t i t e  and hornblende c rys ta l s ,  along 
with a l i t t l e  epidote. The b i o t i t e ,  and t o  some degree the 
hornblende, show a preferred or ien ta t ion  which gives a 
sch i s tos i ty  t o  the  rock. The hand specimen includes a 
band, very r i c h  i n  b i o t i t e ,  a t  one s i d e  of the  specimen but 
t h i s  is  not  included within the a rea  of the  t h i n  section.  

The quartz i n  t h i s  rock occurs i n  i r r e g u l a r i l y  shaped, 
but f a i r l y  smooth sided, anhedra which of ten  occur i n  c l u s t e r s  
of several  c r y s t a l s  and form an in ter locking  mosaic w i t h  the 
neighbouring plagioclase  anhedra. Quartz c rys ta l s ,  and patches 
of c r y s t a l s ,  show a s l i g h t  tendency t o  be elongated within the 
plane of sch is tos i ty .  They a r e  t y p i c a l l y  unstrained, o r  only 
s l i g h t l y  s t ra ined .  Plagioclase c r y s t a l s  typ ica l ly  form 
more o r  l e s s  equidimensional anhedra of very i r r e g u l a r  form. 
They q u i t e  of ten  contain small inclusions of quartz. 
They a r e  f requent ly  untwinned, and q u i t e  unzoned. Twinning 
su i t ab le  f o r  compositional determination i s  n o t  present,  but 
the r e l i e f  ind ica tes  a fai rLy sodic composition, probably 
around albi te-ol igoclase .  In  a few c r y s t a l s  there a r e  scat tered 
inclusions of K-feldspar, i n  o p t i c a l  cont inui ty  with each other,  
forming a 'pseudo-antiperthitee.  Most of the  plagioclase 
c r y s t a l s  a r e  r a t h e r  pa tch i ly  turbid:  i n  most cases the  
turbid mater ia l  i s  too f i n e  grained t o  be ident i f ied .  In some 
cases the  turb id  mater ia l  can be p a r t i a l l y  resolved i n t o  
t iny  anhedra of b i o t i t e ,  hornblende o r  epidote. 

B io t i t e  f l akes ,  usually of compact form, a r e  sca t te red  
through the rock, of ten i n  s t r i n g e r s  within the plane of 
sch is tos i ty .  The b i o t i t e  i s  typ ica l ly  very fresh.  
Hornblende, a l s o  i n  compact anhedra, i s  of ten associated 

(continued overleaf)  
* 



Specimen No. - 100148 (continued) 

with the b i o t i t e ,  but shows a l e s s  well developed preferred 
or ien ta t ion  than the  former. I t  i s  a deep green var ie ty ,  
and is a l so  very fresh.  There a r e  a l s o  occasional c lus te rs ,  
often with a r a d i a t i n g  form, of an amphibole with a needle- 
l i k e  hab i t  and a s l i g h t l y  l i g h t e r  colour,  probably a c t i n o l i t i c  
i n  composition. These general ly  occur as inclusions within 
plagioclase c r y s t a l s .  Small granular anhedra of ep5dote 
a re  dotted throughout the  rock i n  low proportion, sometimes 
but not  always associated with hornblende. A s  well a s  these 
d i s c r e e t  c rys ta l s ,  there  a r e  a l s o  occasional masses of very 
f i n e  grained epidote,  usually within plagioclase  c rys ta l s .  
Sphene i s  a not iceable  accessory mineral, i n  compact anhedra. 
There a r e  occasional s m a l l  masses of magnetite, some limonitised, 
and s m a l l  amounts of a p a t i t e  and zircon. 

Although the  mineralogy of t h i s  rock i s  c lose  t o  t h a t  of 
a t o n a l i t e ,  it is  almost c e r t a i n l y  of metamorphic or igin,  
and represents a metamorphosed sediment. m e  r e l a t i v e l y  
high r r t i o n  of quartz,  untwinned and unzoned character .-- 

e plagioclase ,  -and %he re la t ive ly-  h i ~ r o p o r ~ i o n  of 0- 
epidote all tend t o  support a metamorphic or igin.  
The presence of_inc_iigientbioti3e;-~~hi_b3IK and- e p w - .  
wi th inp lag ioc lase ,  add the  r ad ia t ing  a c t i n o l i t i c t u r e - n f  
txi-s amphibole, ind ica tes  a l a t e  s tage of metamorphism,- 
which appears t o  have been s t r e s s  f r e e  and-and was probably 
of thermal or ig in ,  ~ o s s i b l y _ a s _ a r e a ~ ~ ~ d o l t - - 8 f  
some or -t_"_ e ne i  .- 3 ~ h b o u r i n g g r ~ a n i t e s .  - - This rock appears t o  
h i v e x e n  regional ly  metamorphosed t o  the epidote-amphibolite 
f ac ie s ,  and w a s  o r i g i n a l l y  an.arE~ae with some carbonate 
material ,  most probably. 



Specimen no. - 100260 

Rock name - moderately s e r i c i t i s e d  medium grained g r a n i t e  

Mineralogy - e s s e n t i a l  - qua r t z  - 30% 
K-feldspar - 25% 
p lag ioc i a se  - 25% 
muscovite - 1546 

accessory - a p a t i t e  
z i r con  

secondary - s e r i c i t e  
l imon i t e  

Descript ion - This  rock i s  medium gra ined,  hypidiomorphic 
granular ,  and non-porphyritic.  I t  c o n s i s t s  e s s e n t i a l l y  
of a mosaic of quar tz  and K-feldspar  anhedra, dot ted  through 
by p lag ioc lase  c r y s t a l s  which a r e  sometimes t abu l a r  subhedra. 
A fa i r  amount of  muscovite f l a k e s  a r e  do t t ed  through t h e  rock. 
The p l ag ioc l a se  i s  q u i t e  heav i ly  s e r i c i t i s e d .  

The quar tz  i n  t h i s  rock occurs  i n  extremely i r r e g u l a r i l y  
shaped anhedra which a r e  very  h igh ly  s t r a i n e d  looking, 
and tend t o  have highly  sutured margins, p a t r i c u l a r i l y  aga ins t  
o ther  qua r t z  c r y s t a l s .  The K-feldspar a l s o  forms very 
i r r e g u l a r i l y  shaped anhedra which tend t o  be somewhat s t r a ined  
looking, and o f t e n  con ta in  small i n c l u s i o n s  of  quartz .  They 
a r e  t y p i c a l l y  non -pe r th i t i c ,  and occas iona l ly  show microcline 
twinning. The a r e  minera log ica l ly  f r e s h ,  being only 
occas ional ly  s l i g h t l y  turbid .  Some g-feldspar  crystals a r e  
c u t  a c r o s s  by s t r i n g e r s ,  and con ta in  patches ,  of densely 
matted s e r x t e .  o f t en  s t a i n e d  by l imoni te .  P lagioclase  
c r y s t a l s  a r e  o f t e n  anhedral ,  b u t  sometimes have a subhedral 
t abu l a r  form. They a r e  t y p i c a l l y  unzoned, and have a 
composition of about c a l c i c  o l i g o c l a s e  An24. The p lag ioc lase  
c r y s t a l s  range from moderately t o  densely  s e r i c i t i s e d ,  
and t h e  more a l t e r e d  c r y s t a l s  a l s o  o f t e n  conta in  masses and 
f i n e l y  disseminated g ranu les  o f  l imoni te ,  g iv ing  them a 
brownish appearance i n  p l a i n  l i g h t .  Discreet ,  compact, 
f l a k e s  of  muscovite a r e  r e l a t i v e l y  common. These mostly 
occur i n  masses and s t r i n g e r s  of f l a k e s  i n t e r s t i t i a l  t o  
the  qua r t z  and f e l d s p a r  c r y s t a l s ,  b u t  they sometimes c u t  
across ,  o r  a r e  included wi th in ,  p l ag ioc l a se  c r y s t a l s .  
I n  these  cases  they a r e  o f t e n  surrounded by dense masses of 

. 
s e r i c i t e .  The muscovite shows a r a t h e r  poor ly  developed 
pre fe r red  o r i en t a t i on .  Much o f  t h e  muscovite i s  probably 
of primary o r i g i n ,  bu t  some of  t h e  f l a k e s ,  surrounded by 
s e r i c i t e ,  may be of  secondary o r i g i n .  I t  is d i f f i c u l t  t o  
es t imate  what propor t ion of each i s  present .  The only 
accessory minerals  i n  t h i s  rock a r e  a very  l i t t l e  a p a t i t e  
and zircon.  

= 
(continued over leaf)  f 



Specimen No. - 100260 (continued) 

The o r i g i n  of t h i s  rock i s  most probably magmatic, 
although the  evidence is  l e s s  c l e a r  pe t rograph ica l ly  than 
i n  some of t h e  o t h e r  rock of  t h i s  s e r i e s .  The t e x t u r e  
and mineralogy a r e  compatable with a magmatic o r i g i n ,  while 
there  i s  no r e a l  evidence t o  suggest  a metamorphic one. 
The rock appears  t o  have undergone some s t r a i n ,  and a l t e r a t i o n ,  
with s e r i c i t i s a t i o n  of p lag ioc lase  and probably some 
recrystallisation-$f- muscovite, concomitantly with t h e  s t r e s s .  
__.- - -  



Specimen No. - 100270 

Rock name - medium gra ined,  f o l i a t e d ,  muscovite g r a n i t e  

Mineralom - e s s e n t i a l  - K-feldspar - 30% 
quar tz  - 25% 
o laa ioc l a se  - 20% - - 
muscovite - 15% 
b i o t i t e  - 5% 

accessory  - zircon 

secondary - s e r i c i t e  

D e s c r i ~ t i o n  - Thi s  rock is medium gra ined ,  a l lo t r iomorphic  
granular ,  with a r a t h e r  i r r e g u l a r  and confused looking 
texture .  I t  c o n s i s t s  of a mosaic of very  i r r e g u l a r i l y  
shaped anhedra of  qua r t z  and f e ld spa r ,  of r a t h e r  v a r i a b l e  
g r a in  s i z e ,  d o t t e d  throughout by f l a k e s  of muscovite which show 
a moderately we l l  developed pre fe r red  o r i en t a t i on .  The rock 
i s  e s s e n t i a l l y  f r e s h .  

The qua r t z  i n  t h i s  rock occurs u sua l ly  i n  patches  o f  
severa l  c r y s t a l s  which form an i n t e r lock ing  sutured mosaic 
of s t r a ined  look ing  anhedra of v a r i a b l e  s ize .  The q u a r t z  
i s  intermingled with anhedra of K-feldspar. The la t ter  
a l s o  have a ve ry  i r r e g u l a r  form i n  most cases ,  and q u i t e  
of ten  con ta in  i n c l u s i o n s  of p lag ioc lase  and quar tz .  
The K-feldspar i s  t y p i c a l l y  untwinned, non-per th i t i c ,  and 
very f r e sh .  Occasionally it shows simple twinning. 
Plagioclase  crystals tend t o  be somewhat l a r g e r  than t h e  
K-feldspar and quar tz .  They a r e  u sua l ly  anhedral  i n  d e t a i l ,  
b u t  show a tendency towards a gene ra l l y  tabular  form. 
The major i ty  of  t h e  f e l d s p a r  c r y s t a l s  show some compositional 
zoning, p a r t i c u l a r i l y  t h e  l a r g e r  c r y s t a l s .  The composition 
ranges from c a l c i c  t o  sod ic  o l igoclase .  Most of  t h e  
p lag ioc lase  shows some a l t e r a t i o n ,  which ranges from a s l i g h t  
t u r b i d i t y  t o  moderate s e r i c i t i s a t i o n .  Flakes of muscovite, 
o f ten  q u i t e  l a r g e  (up t o  about 3 mm long) a r e  r e l a t i v e l y  
abundant. They occur i n  masses of f l a k e s ,  and s t r i n g e r s ,  
which show a moderately well  developed p re f e r r ed  o r i e n t a t i o n  
which g ives  a f o l i a t i o n  t o  the  rock. The muscovite i s  o f t en  
intergrown wi th  subs id ia ry  amounts of s m a l l  b i o t i t e  f l a k e s ,  
and narrow s t r i n g e r s  of  f i n e  b i o t i t e  tend t o  l i e  wi th in  
i r r e g u l a r f r a c t u r e s  which c u t  across  t h e  rock p a r a l l e l  t o  t h e  
f o l i a t i o n .  The b i o t i t e  i s  f resh .  Small amounts of  myrmekite 
were noted occas iona l ly  where p lag ioc lase  abu t s  onto K-feldspar. 
Zircon w a s  t h e  on ly  accessory mineral i d e n t i f i e d .  

(continued over lea f )  



Specimen no. - 100270 (continued) 

This  rock appears  t o  be most probably of magmatic o r ig in .  
Although a magmatic o rder  of c r y s t a l l i s a t i o n  i s  n o t  very 
c l e a r l y  developed, the  f a c t  t h a t  the  p l ag ioc l a se  does show 
a tendency towards a c r y s t a l  form and a l s o  shows f requen t  
compositional zoning does tend t o  p o i n t  towards a magmatic 
o r ig in .  There i s  no t e x t u r a l  evidence t o  suggest  
a replacement r e l a t i o n s h i p  between p l ag ioc l a se  and K-feldspar, 
such as i s  o f t e n  found i n  replacement g r an i t e s .  The quar tz  
does have a very  s t r a i n e d  appearance, and the  f o l i a t i o n  
and development of the  micas may have been produced a t  a 
l a t e  s t a g e  i n  t h e  c r y s t a l l i s a t i o n  as a r e s u l t  of  some 
s t r e s s  i n  t h e  rock. 



Specimen No. - 100275 

Rock name - f o l i a t e d ,  medium gra ined ,  muscovite g r a n i t e  

Mineralom - e s s e n t i a l  - K-feldspar - 30% 
a u a r t z  - 25% 
ghagioclase  - 20% 
muscovite - 10% 
b i o t i t e  , - 5% 

accessory - a p a t i t e  
z i r con  

secondary - s e r i c i t e  
c h l o r i t e  

Descript ion - This rock i s  medium gra ined,  hypidiomorphic 
granular ,  n o n - p ~ r p h y r i t i c .  I t  c o n s i s t s  e s s e n t i a l l y  of 
t abu l a r  subhedra of p l ag ioc l a se ,  surrounded by a s t r a i n e d  
looking mixture of quar tz  and K-feldspar anhedra. Throughout 
t h i s  quar tzo-fe ldspathic  base t h e r e  a r e  s ca t t e r ed  f l a k e s  
of muscovite, and a l i t t l e  b i o t i t e ,  with a moderately well  
developed pre fe r red  o r i e n t a t i o n ,  g iv ing  t h e  f o l i a t i o n  t o  
the  rock. 

The quar tz  i n  t h i s  rock occurs  i n  patches o f  h ighly  
sutured mosaic with a s t r a i n e d  appearance. Ind iv idua l  
anhedra have a very  i r r e g u l a r  form. The quar tz  patches  
a r e  intermingled with anhedra of K-feldspar,  which tend 
t o  be somewhat l a r g e r  than t h e  qua r t z  c r y s t a l s  and a r e  usua l ly  
more o r  l e s s  equidimensional. The K-feldspar i s  usua l ly  
f i n e l y  p e r t h i t i c ,  occas iona l ly  con ta in s  s m a l l  i n c lu s ions  
of qua r t z  and p l ag ioc l a se ,  and is untwinned. I t  has  a r a t h e r  
s t r a ined  looking e x t i n c t i o n  p a t t e r n ,  b u t  i s  minera logical ly  
f r e s h  t o  very s l i g h t l y  tu rb id .  The t u rb id  ma te r i a l  i s  too 
f i n e  gra ined t o  be i d e n t i f i e d .  P l ag ioc l a se  c r y s t a l s  a r e  
of s i m i l a r  s i z e  t o  the  K-feldspar and range from anhedra t o  
t abu l a r  subhedra, u sua l ly  wi th  i r r e g u l a r  margins i n  d e t a i l .  
The a r e  q u i t e  o f t en  zoned, with a composition ranging from 
c a l c i c  t o  sodic o l igoclase .  Occasionally the re  is a very  
s l i g h t  development of myrmekite where p lag ioc lase  abu ts  onto 
K-feldspar. F lakes  of  muscovite and b i o t i t e  a r e  c l o s e l y  
intermingled, and tend t o  occur  i n  s t r i n g e r s  elongated wi th in  
the  p lane  of t h e  f o l i a t i o n .  Sometimes these  s;tringers l i e  
within f r a c t u r e s  which c u t  a c r o s s  t h e  t h i n  s ec t i on  from one 
s i d e  t o  the  o ther .  The e longa t ion  of quartzose patches a l s o  
tends t o  l i e  p a r a l l e l  t o  t h e  f o l i a t i o n .  Muscovite i s  very 
f r e s h  looking, b i o t i t e  occas iona l ly  shows a very l i t t l e  
c h l o r i t i s a t i o n .  P lag ioc lase  i s  u s u a l l y  somewhat tu rb id ,  
p a r t i c u l a r i l y  i n  t h e  co re s  of  t h e  c r y s t a l s  and, i n  some 
cases,  the  a l t e r a t i o n  m a t e r i a l  can be d is t inguished as 
extremely f i n e  grained s e r i c i t e .  The only  accessory minerals 
i n  t h i s  rock a r e  very occas iona l  t i n y  c r y s t a l s  of a p a t i t e  - 

. - 
and zircon.  (continued over lea f )  1 



Specimen No. - 100275 

This is probably a g r a n i t e  of magmatic o r ig in .  
Although the  magmatic o rde r  of c r y s t a l l i s a t i o n  i s  n o t  
very pronounced, t h e  p l ag ioc l a se  does show a tendency 
towards a subhedral  h a b i t ,  and i s  o f t en  zoned. 
There is  no evidence t o  suggest  a replacement o r i g i n ,  
pe t rograph ica l ly ,  such as veining of p lag ioc lase  by K-feldspar. 
The rock appears  t o  have undergone some s t r e s s ,  with 
c r y s t a l l i s l t i o n  of t h e  micas &ring t h e  s t r e s s  period. 
Both qua r t z  and K-feldspar show evidence of  s t r a i n ,  and 
the  micas a r e  a l i gned  wi th in  t h e  same plane,  and a long 
d i s c r e e t  f r a c t u r e s  i n  t h e  rock. This probably took p lace  
a t  a l a t e  s t age  i n  t h e  formation of t h e  g ran i t e .  



Specimen No. - 100279 

Rock name - s t r a i n e d  looking,  medium gra ined ,  b io t i te-muscovi te  
g r a n i t e  

Mineralom - e s s e n t i a l  - K-feldspar - 30% 
qua r t z  - 30% 
plag ioc lase  - 20% 
muscovite - 10% 
b i o t i t e  - 5% 

accessory  - a p a t i t e  
z i rcon  
g a m e  t 

secondary - s e r i c i t e  
l imoni te  

Description - This rock i s  medium gra ined,  a l lo t r iomorphic  
granular ,  with a very  i r r e g u l a r ,  jumbled looking,  t ex tu re .  
I t  cons i s t s  of a n  i r r e g u l a r  mosaic of K-feldspar and qua r t z  
anhedra, with a s t r a i n e d  appearance, do t t ed  through by 
plagioclase  c r y s t a l s  which a r e  usua l ly  anhedral ,  b u t  occas ional ly  
subhedral. A n o t i c e a b l e  amount of muscovite f l a k e s ,  and 
smaller amounts of b i o t i t e ,  a r e  s ca t t e r ed  through t h e  rock. 

The quar tz  i n  t h i s  rock occurs i n  patches  of very  s t r a i n e d  
looking, su tured mosaic which have the  appearance of having 
been formed by t h e  breaking down of o r i g i n a l l y  l a r g e r  c r y s t a l s .  
K-feldspar c r y s t a l s  a r e  of very  va r i ab l e  s i z e ,  al though 
mostly of f a i r l y  compact form. They a r e  t y p i c a l l y  untwinned, 
sometimes f i n e l y  p e r t h i t i c ,  and some con ta in  small i nc lu s ions  
of quar tz  and p l ag ioc l a se .  Many of the  c r y s t a l s  show 
s t ra ined  looking e x t i n c t i o n  pa t t e rn s .  The s i z e  of t h e  
K-feldspar c r y s t a l s  ranges  from about 4 mm ac ros s ,  down t o  
as s m a l l  as . O 1  mm ( i n  s m a l l  a r e a s  where i t  i s  f i n e l y  
intermingled wi th  q u a r t z  - these  probably r ep re sen t  some 
marginal g r anu la t i on  of  the  l a r g e r  c r y s t a l s ) .  Minera logical ly  
the  K-feldspar is q u i t e  f r e s h ;  t h e  only  a l t e r a t i o n  i s  a l s i g h t  
t u r b i d i t y  of some c r y s t a l s .  P lagioclase  c r y s t a l s  a r e  
t yp i ca l l y  anhedra l ,  b u t  some do show a tendency towards a 
tabular  subhedral  form. They a r e  a l s o  of v a r i a b l e  s i z e ,  
and sometimes con ta in  b l e b  l i k e  i nc lu s ions  of quar tz .  
They a r e  occas iona l ly  s l i g h t l y  zoned. Very few c r y s t a l s  show 
twinning s u i t a b l e  f o r  compositional determination,  bu t  t h e  
composition appears  t o  be around sodic o l igoc lase .  
Plagioclase c r y s t a l s  do n o t  usua l ly  show s t r a i n e d  e x t i n c t i o n  
pa t t e rn s ,  b u t  some c r y s t a l s  a r e  crossed by narrow f r a c t u r e s ,  

- usually f i l l e d  by q u a r t z ,  wi th  t h e  two ha lves  of t h e  p l ag ioc l a se  . 
c r y s t a l  somewhat o f f s e t  from each other .  I n  some p a r t s  of 
the  sec t ion  t h e r e  a r e  s m a l l  confused looking a r e a s  composed , 

- of in t imate ly  in termingled qua r t z ,  K-feldspar and p lag ioc lase .  
Mineralogical ly t h e  p l a g i o c l a s e  i s  f a i r l y  f r e s h .  It i s  somewhat 
more tu rb id  than  t h e  K-feldspar,  and some c r y s t a l s  a r e  f i n e l y  * 

flecked by s e r i c i t e ,  some of which i s  l imoni te  s ta ined .  

(continued over lea f )  1 



Specimen NO. - 100279 (continued) 

Muscovite and b i o t i t e  f l a k e s  a r e  i n t i m a t e l y  intermingled 
i n  t h i s  rock, occur r ing  i n  small c l o t s  of compact f l a k e s  
which show no apparent  p r e f e r r ed  o r i e n t a t i o n  within the  plane 
of the  sec t ion.  The micaceous minera ls  sometimes tend t o  
r i m  the  r e l a t i v e l y  l a r g e  f e l d s p a r  c r y s t a l s .  They a r e  
t y p i c a l l y  f r e sh .  There a r e  r e l a t i v e l y  abundant amounts of 
myrmekite i n  t h i s  rock, where p l ag ioc l a se  abu t s  onto 
K-f e ldspar .  

Small amounts of accessory a p a t i t e  and z i rcon  a r e  p resen t ,  
and one c r y s t a l  of ga rne t  w a s  a l s o  noted. 

The o r i g i n  of t h i s  g r a n i t e  i s  n o t  c l e a r .  The r e l a t i v e l y  
l a rge  propor t ion of quar tz ,  and the  i r r e g u l a r  t ex tu re  of the  
rock, along with a f a i r l y  high propor t ion  of  micaceous minerals.  
could poss ib ly  i n d i c a t e  a replacement o r i g i n .  These a r e .  
however, only i n d i c a t i o n s  r a t h e r  than proof of o r ig in ,  and 
the re  i s  nothing i n  t h e  rock which would c l e a r l y  r e f u t e  a 
magmatic o r i g i n  f o r  it. The rock has  c l e a r l y  undergone 
some s t r a i n ,  b u t  l i t t l e  minera logical  a l t e r a t i o n  s ince  
consol idat ion as a g r a n i t e .  



S~ecimen No. - 100292 

Rock name - muscovite g r a n i t e  with b i o t i t i c  ( ?xeno l i t h i c )  c l o t  

Mineralogy - e s s e n t i a l  - p lag ioc l a se  l i s t e d  i n  o rder  of q u a r t z  
K-feldspar decreas ing abundance 

muscovite 

accessory  - b i o t i t e  ( i n  c l o t )  
l imon i t e  
leucoxene 
g a m e  t 
z i rcon  
a p a t i t e  

secondary - s e r i c i t e  

N.B. owing t o  t h e  coares  g r a i n  o f  the  rock it is n o t  
f e a s i b l e  t o  es t imate  r e l a t i v e  percentages of  t h e  cons t i t uen t  
minerals. Quar tz ,  p l ag ioc l a se  and K-feldspar are a l l  
abundant; muscovite i s  r e l a t i v e l y  sparse .  

Description - This  rock c o n s i s t s  of a coarse  g ra ined  g r a n i t e ,  
with a  b i o t i t e - r i c h  c l o t  a t  one s i d e  of the  s e c t i o n ,  probably 
of xeno l i th ic  o r ig in .  

The coarse g r a n i t i c  ma te r i a l  is  a l lo t r iomorphic  granular ,  
cons i s t ing  of an i n t e r l o c k i n g  mosaic of qua r t z ,  K-feldspar and 
plagioclase  anhedra. Quar tz  occurs  i n  patches  of  sutured 
mosaic,.with a r a t h e r  s t r a i n e d  appearance. I nd iv idua l  c r y s t a l s  
have an extremely i r r e g u l a r  form, and tend t o  be smal le r  
than the  f e l d s p a r  c r y s t a l s .  P l ag ioc l a se  c r y s t a l s  a l s o  have 
a very i r r e g u l a r  form, and a r e  f r equen t ly  a n t i - p e r t h i t i c .  
The K-feldspar in tergrowths  i n  t h e  a n t i p e r t h i t e  a r e  o f t e n  
r a t h e r  i r r e g u l a r ,  and a r e  probably of  replacement o r i g i n ,  
poss ib ly  as a r e s u l t  of  the  d i f f u s i o n  of ma te r i a l  from t h e  
adjacent  xenol i th .  Much of t h e  p l ag ioc l a se  is  f r e s h  t o  very 
s l i g h t l y  t u rb id ,  b u t  some c r y s t a l s  show s l i g h t  s e r i c i t i s a t i o n .  
The c r y s t a l s  a r e  unzoned, b u t  o f t e n  show r a t h e r  s t r a i n e d  
looking ex t inc t i on  pa t t e rn s .  Twinning s u i t a b l e  f o r  
compositional de terminat ions  is v i r t u a l l y  absent ,  b u t  t h e  
composition appears  t o  be sod ic  o l i goc l a se ,  probably c l o s e  
t o  a l b i t e .  D i sc ree t  c r y s t a l s  of K-feldspar a r e  considerably  
l e s s  abundant than  p lag ioc lase .  They a r e  t y p i c a l l y  untwinned, 
and non-per th i t ic .  K-feldspar is very  f r e s h  looking b u t  o f t en  
has r a t h e r  s t r a i n e d  looking ex t inc t i on .  There is u a l l y  
some development of myrmekite where p l ag ioc l a se  abu t s  onto 
K-feldspar. Large, compact, f r e s h  looking,  f l a k e s  of muscovite 
a r e  do t ted  throughout t h e  rock,  i n  r e l a t i v e l y  s m a l l  amounts. 
They a r e  f r equen t ly  somewhat 'bent '  looking. 

(continued ove r l ea f )  . h' 



Specimen No. - 100292 (continued) 

One i r r e g u l a r  c r y s t a l  of ga rne t  w a s  noted wi th in  the  g r a n i t i c  
mate r ia l ,  while t he re  a r e  a l s o  accessory  amounts of a p a t i t e  
and z i rcon,  and very  occas ional  small i r r e g u l a r  patches of 
l imonite .  

The b i o t i t i c  c l o t  runs along one s i d e  of t h e  sec t ion.  
It i s  o f  medium t o  f i n e  g r a i n  s i z e ,  and t h e  g r a i n  s i z e  i s  
r a t h e r  v a r i a b l e .  I t  c o n s i s t s  of a mosaic of  compact, 
o f t en  untwinned, anhedra of p l ag ioc l a se ,  intermingled with 
some subs id i a ry  quar tz ,  throughout which is  do t t ed  a r e l a t i v e l y  
high propor t ion  of s m a l l ,  compact, muscovite f l akes .  
Throughout t h i s  base t he re  a r e  s c a t t e r e d  pa tches  of r e l a t i v e l y  
l a rge ,  ve ry  f r e s h  looking, redd ish  brown b i o t i t e  f l akes .  
There a r e  o f t e n  assoc ia ted  with a l i t t l e  leucoxene. 
Accessory z i rcon  is  p a r t i c u l a r i l y  no t i ceab l e  i n  t h i s  f i n e  
grained c l o t .  The con tac t  between t h e  ' c l o t '  and the  
surrounding g r a n i t e  i s  r a t h e r  d i f f u s e ,  and zones of t h e  
coarser  g r a n i t i c  mate r ia l  c u t  a c r o s s  the  ' c lo t ' .  

This rock appears  t o  r ep reeen t  a g r a n i t e ,  most probably 
of magmatic o r i g i n ,  which con ta ins  a patch  of  more bas ic  
mate r ia l  probably of xeno l i t h i c  o r ig in .  The a n t i p e r t h i t i c  
na tu re  of t h e  p lag ioc lase  i s  probably the  r e s u l t  of some 
inequi l ibr ium i n  the  g r a n i t e  because of t h e  presence of t h e  
xenol i th .  
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40t75W LOCATION HOLl No. 

SKTION 28f 0Obl . . AZIMUTH 

U l I l U D E  -, .............................. ........ DIP 

DHMTURE .................. -,. LENGTH 

ELEVATION .......................... ..... PURPOSf 

CORE BQ -...--.--.--. COMPLETED 

DilCRlPllON 
CC 

lloy 10 WLOlU 

Casing 0'  5 '  
(0 

SEE 
(1 - a- 

Weathered, B io t i t e ,  Muscovite ~ d ~ u ~ ~ ~ ~ ~ i t ~  

Colour: ' various' shades of grey and brown. Brown is more 
prevalent i n  the  upper half  while grey i s  more 
prevalent i n  the lower h a l f .  

Hardness: - 5 

Composition: 25% quartz (smokey) 
60% K-spar 
5-10% plagioclase  00.7 
5-10% muscovite 
5% b i o t i t e  

Texture: Fine t o  medium-grained. The quartz and fe ldspar  
c rys t a l s  tend to  be anhedral while b i o t i t e  and 40' 
muscovite form euhedral books. 

Structure:  A crude f o l i a t i o n  a s  defined by the  or ien ta t ion  of 
the b i o t i t e  f lakes  cuts  the  core a t  80'. Overall 
un i t  i s  badly broken and fau l ted  a s  follows: 
81.0-81.1 (24.68-24.71), 85.0-91.0 (25.91-27.74). 
85.0-91.0 (25.91-27.74), 92.0-92.5 (28.0-28.21, 
103.0-103.3 (31.4-31.5), 106.3-106.5 (32.4-32.5). 
157.5-158.0 (48.0-48.2). 168.0-168.4 (51.2-51-3). 
170.3-173.0 (51.9-52.7), 180.0-181.0 (54.9-55.21, 
191.0-192.0 (58.2-58.5). 197.0-198.0 (6O.l-60.4), .. 200.5-201.0 (61.1-61.3), 217.5-218.0 (66.3-66-5). 
222.0-223.0 (67.7-68.0). 298.0-299.0 (90.8-91.1) 

B Y  W.J .... OLSSON. . . . . . . .  

NYING LISTS 

HOLE NO. 7 ~ 1 - i  



Itructure: 
:Contt d) 

r l terat ion:  

Radioactivity: 

A foo t  of broken core marks the contact with the 
next un i t .  
Fracture pa t te rns  cu t  the  core a t  0-lo0, 20°, 45O, 
60' and 80'. 

The fe ldspars  have been kaolinized and/or se r i -  
c i t i z e d  giving the core a white chalky appearance 
when dry. B i o t i t e  f l akes  have some l o c a l  l imoni t ic  
s t a i n  around them. B io t i t e  a l s o  shows some evidence 
of ch lo r i t i za t ion .  Locally, b i o t i t e  may show some 
intense hematit ization.  Quartz c rys t a l s  a r e  
corroded and a r e  smokey. 
Gummite i s  present along f r ac tu re  surfaces ,  varying 
i n  colour from a b r igh t  yellow t o  an orange-green 
yellow. It  appears a s  a f i ne  powder-like coating 
o r  i n  some instances a s  fans of mica-like c r y s t a l s  
(autuni te)  . 
Fractures lower i n  the un i t  usually a r e  coated with 
a white, c lay- l ike  substance, probably a r e s u l t  of 
the  weathering of fe ldspars .  Mn s t a i n s  a r e  present 
l oca l ly  on some of the f rac tures .  
Secondary muscovite i s  very widespread throughout 
the  un i t  both p a r a l l e l  t o  the  f a i n t  f o l i a t i o n  a s  
well  as  a t  r i g h t  angles t o  i t .  

These values correspond t o  values on the s c i n t  over 
the core. For a more de ta i led  view, see  d r i l l  hole 
1 o g . A ~  detected by BGS-1SL: 
88.0- 88.5 (26.8-27.0) 
88.5- 89.0 (27.0-27.1) 
91.0- 92.0 (27.7-28.0) 

102.0-103.0 (31.1-31.4) 
106.0-107.0 (32.3-32.6) 
110.0-110.5 (33.5-33.7) 
132.0-133.0 (40.2-40. 5) 
155.0-156.5 (47.2-47.7) 

250 cps 
200 cps 
300 cps 
300 cpa 
250 cps 
250 cps 
300 cps 
250 cps 

PROJECT 522 

PAQE 2 

A l l  of the radioactive zones a r e  charact zed by 
g d o t e  on f r a ~ t u r e  surfaces  which cut  t he  core a t  
0-10 o r  a t  60 . Most zones a r e  a l so  badly broken, 
suggesting intense f r ac tu r ing  and/or fau l t ing .  



- 
LLDORADO NUCLLAR LlMlTlD 

Che core is i n  1" t o  6" pieces. The u n i t  appears t o  be qu i t e  porouswith 
secondary muscovite very prominent (up t o  10%) a s  euhedral c rys t a l s  up 
:o 5 m  across .  The fe ldspars  have been a l t e r ed  t o  kaoliniteC2) impart- 
Lng a very white appearance t o  the un i t  when dry. B io t i t e  i s  coated and 
Fringed by l imonite,  espec ia l ly  between 68.0' and 70.0' (ZO.7m-2l.3m). 
L t  81.0' (24.7111). the  core i s  very broken and crushed f o r  2", sugggsting 
1 f a u l t  o r  in tense  f r ac tu re  system cu t t i ng  the core a t  c lose  t o  80". 

Loas of core 

Zenerally t h i s  p a r t  of the  u n i t  is more competent than the previous 
section. Mineralization i n  the  f o p  of gummite and au tuni te  appears on 
fractures  cu t t i ng  the core a t  5-10 a t  88.0-89.0 (26.8-27.1) and a t  
31.0-92.0 (27.7-28.0). The core i s  very badly broken from 89.0 to  91.0 
(27.1-27.'1). A t  95.0 (.29.0), there  i s  a small segtion of broken core, 
suggesting a f r ac tu re  zone cu t t i ng  the core a t  60 . Some minor g u m i t e  
appears t o  coat the  f r ac tu re  a s  wel l  a s  l imoni t ic  s t a in .  

The un i t  i s  coarser-grained than i n  the  previous sections.  The broken, 
intensely f rac tured  appearance t o  the rock continues. Colour continues 
t o  be a brown-white hue due t o  the mixture of the clay minerals (white) 
with l imonite (brown). Some t r aces  of gummite a r e  mixgd with f a u l t  
gouge a t  96.0 C29.31. This system cuts  t he  core a t  60 . A t  10165' 
(30.9m). more f a u l t  gouge mixed with gummite cu t s  the  core a t  30 . 
Between 107.0 and 109.0 (32.6~1-33.2m)r, the  core i s  i n  1'' t o  2" pieces.  
The grain  s i z e  is s l i g h t l y  coarser a t  t h i s  point .  Good c rys t a l s  of 
au tuni te  a r e  present a t  108.5 (33.11~). (Sample was obtained a t  t h i s  
po&nt foroexample.) A f r ac tu re  a t  110.0' (33.5111) cu t t i ng  the core a t  
15 t o  20 , i s  covered with g d t e .  Muecovite i s  prominent i n  t h i s  
sec t ion  (up to  10%). 

The un i t  is more competent i n  t h i s  sect ion.  Core i s  present a s  8" to  
10" pieces. The u n i t  has more of a grey hue t o  i t ,  implying the 
weathering is not a s  intense a s  i n  previous sect ions .  

Badly broken core with gwmnite present a t  119.0' (36.3~1) and a t  120.0' 
(36.6m) . 
The core appears i n  6" to  8" U5cm-2Qc$ pieces.  Fractures generally 
cu t  the  core  a t  80' with aome a t  10-20 . 

-JEC. * .. - 
PAQE 3 
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DOCRIPTION CC 
f R O Y  1 T O  1 WIDTI4 

1 I 1 

'hg core i z  badly broken with f r ac tu re s  cu t t i ng  the core a t  0-5', 30°, 
15 and 60 . A t  129.8' (.39.6m), a 60' f r ac tu re  i s  f i l l e d  w i t h  f a u l t  
;ouge 4'' thick.  

0 ;ome gummite is present on f r ac tu re s  cu t t ing  the core a t  45 and a t  60' 
~t 137.0' (41.8m). A 1'' (.lcm), band of coarse pggmatite mater ia l  i s  
) resen t  a t  137.5' C41.9m), cut t ing the core a t  45 . Large books of 
~uscov i t e  (up to  lcm) a r e  present i n  the  band. The un i t  has a bleached 
ippearance t o  i t  due to  the a l t e r a t i o n  of the fe ldspars .  A t  140.0' 
12.73,  some hemati t izat ion is gresent  i n  a band of sub-pegmatitic 
a t e r i a l  cu t i i ng  t$e core a t  15 t o  20'. A t  141.0' (43.Om), a f r ac tu re  
:unning a t  0 t o  5 t o  the core i s  f i l l e d  with 1-2mm of c lay mater ia l .  

%e core  i s  competent with the exception of the  sec t ion  of broken core 
mt l ined  e a r l i e r .  Fracturing is somewhat subdued with resgect t o  theo 
:est of the  uni t .  Those rrresent cu t  t he  core.  a t  5-10'. 30 and a t  80 . 
Jo g-ite was present a l ' t hoqh  the  downhope probe ind ica tes  there  i s  
radioact ivi ty  from 295.0' (89.9m) t o  296.5' (90.2m). Some minor 
Limonitic s t a in ing  is present.  Muscovite is l e s s  than 5% of the  un i t  - 
somewhat reduced from the previous sect ions .  Faul t s  a r e  present  a t  
168.0' ( 5 1 . 2 1 ~ ) ~  170.0' (51.8m), 191.5' (58.4m), 201..0' (61.3m), 222.8' 
(67.9 m) and 298.0' (90.lm). 

Name : Quartz Monzonite 

Colour : Grey t o  white 

Hardness: 6-7 

Composition: 30% plagioclase  
40% K-feldspar 
20% quartz  (smokey) 
5-10% b i o t i t e  
0-5.2 muscovite 

17.0 118.0 
Texture : Medium-grained. The fe ldspar  and quartz c rys t a l s  a r  

anhedral while b i o t i t e  and muscovite a r e  euhedral. 
,#35.7 )I 36.0) 

Structure:  Fractures cut  the core a t  30°, 45' and 80°. A 6'' 
pegnat i te  vein a t  323' (98.5m) cute the core a t  
4045;. A second 4" pegmatite vein cu t t i ng  the core 
a t  90 is a t  362' ulO.33. Intense bleaching and 
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ELDOPADO NUCLEAR LIMITED 

DESCRlPllOIl 

T 

-- 
Structure:  
(Cont ' d l  

c losely spaced f rac tures  occur a t  334' U01.8m), 
suggesting a  f a u l t .  
Fault  gouge a t  350' (106.7m) t o  352' (107.3m). 
Intense f rac tur ing  cu ts  the core a t  380'-381' 

Al terat ion:  B io t i t e  is p a r t i a l l y  a l t e r e d  t o  ch lo r i t e .  Feldspars 
have been kaolinized.  Clay minerals coat some 
f r ac tu re s  a s  wel l  a s  some carbonate mater ia l .  
These f r ac tu re s  cu t  the  core a t  30' t o  40'. Blea- 
ching occurs i n  the v i c i n i t y  of intense f rac tur ing  
and f a u l t  a reas  (.350-352' 006.7-107.lmI) a s  well  
a s  some l imoni t ic  s ta in ing .  

Radioactivity:  No r ad ioac t iv i ty  was detected using a  BGS-1SL s c i n t .  
Hovever, see  downhole probe r e s u l t s  f o r  a  more 
de f in i t i ve  survey. Background i s  50 cps. 

The un i t  is fresh-looking WRT the gran i te  un i t .  Also the un i t  i s  
s l i g h t l y  coarser-grained than the grani te .  No f o l i a t i o n  i s  readi ly  
v i s ib l e .  There i s  less secondary muscovite than i n  the previous un i t .  
Two veins  of pegmatite mater ia l  cut  the core. Fractures generally 
a r e  t i g h t e r  i n  t h i s  u n i t .  

END OF HOLE 





. . . .. - - - - - - - 
ASALYTICAL RESULTS 

FOOTAGE 

DDH 522-79-26-5-1 

GEOCHEMICAL ASSAY 
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ANALYTICAL RESULTS 

FOOTAGE 

DDH 522-79-26-5-1 

L~DIONETRIC ASSAY 
ZU304 
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AXALYTICAL RESULTS DDH 522-79-26-3-1 

FOOTAGE RADIOMETRIC ASSA) 
ZU304 

GEOCHEMICAL ASSAY 
ZU304 
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AKALYTICAL RESULTS DDH 522-79-26-5-7 

FOOTAGE RADIOMETRIC ASSAY 

XU304 

~ ~~ 

GEOCHEMICAL ASSAY 

ZU3O4 
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212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J ZC1 
TELEPHONE 9BCCn, 
AREA CODE CHEMEX LABS LTD. . 604 

043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd., INVOICE NO. 32772 

Ste. 400 - 255 Albert 

rrn SAMPLE NO. : 
U Th 

111103 13.5 11 
111104 5.0 15 
111105 6.0 15 
111106 5.5 1 2  
111107 7 11 17 
111108 4.0 13 
111109 4.5 1 7  
111110 4.0 13 

I V J  ass OUI~OY 



212 BROOKSBANK AVE 
NORTH VANCOUVER B C 
CANADA V7J 2C1 
TELEPHONE 98CO?Zt 
AREA CODE CHEMEX LABS LTD. 604 

\ 043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50484 

T o :  Eldorado Nuclear ~td., in No.  33133 - Th 
Ste. 400 - 255 Albert St., 32772 

Ottawa. Ont. RECEIVED Sept. 7/79 
KIP 6 ~ 9  

ATTN:Area J-1 P8522 ROCKS 
ANALYSED Sept. 21/79 

SAMPLE NO. : 
PF'M P W  
U Th 

111143 2.0 6 
111144 1.0 12 





212  BROOKSBANK AVE 
NORTHVANCOUVER B C  
CANADA V7J 2C1 
TELEPHONE 

CHEMEX LABS LTD. E,"XCoDE 604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50096 

TO: Eldorado Nuclear Ltd.,  
S te .  400 - 255 Albert S t . ,  
Ottawa, Ont. 

INVOICE NO. 32508 

RECEIVED Aug. 27/79 
KIP 6A9 

ATTN: ANALYSEO 
Project  #522 Area J-1 CC. W.Olsson Sept. 10179 

SAMPLE NO. : 
PPM 
rn 

1 
r e r m n  

DY.SIAU r m m o  CERTIFIED BY: ............ .......... ............... ....-...--.... ---.. -~ 
..'OCt.nO* 



212 BROOKSBANK AVE 
NORTH VANCOUVER e c 
CANADA V7J 2C1 

CHEMEX LARS L T D .  
TELEPHONE 3aLUZZ1 
AREA CODE 604 
TELEX 043 52597 

.ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE NO. 66087 

TO: Eldorado Nuclear Ltd. INVOICE NO. 32380 
~ ~ 

Ste. 400 - 255 Albert St. 
Ottawa, Ont. RECEIVED Aug. 27/79 

KIP 6A9 ANALYSED Sept. 4/79 
AnN: PROJECT U522, Area J-1 CC: W. Olsson 

I 
SAMPLE NO. : % I 



2 1 2  BROOKSBANK A V E  

N O R T H  VANCOUVER.6  C 
CANADA V7J 2C1 

TELEPHONE 9BCmZl 

CHEMEX LABS LTD. AREA CODE 604 
TELEX 043 52597 

.ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE NO. 66088 

TO: Eldorado Nuclear Ltd. 
Ste. 400 - 255 Albert St. 
Ottawa, Out. 
KIP 6A9 
PROJECT: 8522. Area J-1 CC: W. Olsson 

INVOICE NO. 32362 

RECEIVED A u ~ .  27/79 

ANALYSED Sept. 4/79 

SAMPLE NO. : % 
u-0- 

26-12558 < 0 ?081 
12559 <0.001 
12560 <0.001 
12561 <0.001 

12563 <0.001 
12564 0.035 
12565 0.095 
12566 0.010 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J ZC1 
TELEPHONE 

CHEMEX LABS LTD. ;E;ODE 

604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 66089 

Eldorado Nuclear Ltd. 
Ste. 400 - 255 Albert  S t .  
O t t a w a ,  Ont .  

INVOICE NO. 32362 

RECEIVED A u ~ .  27/79 

ATTN: 
K1P 6 ~ 9  ANALYSEO 

CC: W. Olsson 
Sept. 4/79 

PROJECT: #522. Area J-1 
e 
rb 

SAMPLE NO. : u,o, - - 
26-12598 0.001 

12599 0.002 
12600 0.004 
12601 0.001 





it WKAW NUCLLAR LlMlTLD 

DIP Tern 
5 1 DIP I UlllUD8 1 D I P U N R I  
10 1 101AL I I cou. I CUM. I I CUM. 

LOCATION .-K!t60W 
SECTION ... ? W . Q N  

LATITUDE 

DEPARTURE .................. 
ELEVATION 

BQ CORE ........ ................................ 
PROPERTY STORAGE . . . . . .. . . .  .. . .  ..... ......... 

HOLE No. :! 
AZIMUTH .? 

DIP .? 
LENGTH 

PURPOSE !? 

LOGGED 

??; 
90 
510: 
02. 
W' 
UGI 
.J 

. . . . . . . . . . , 

LORATION . .. 
V S T ? . ? / . Z B  . . . OLSSON . . , . 

CASING 
This  i n t e r v a l  conta ins  samples of cored boulders  and overburden. The 
boulders  a r e  a badly weathered g r a n i t e  t h a t  is h igh ly  f r a c t u r e d  and 
porous. The overburden c o n s i s t s  of  f i n e  sand. Rad ioac t iv i ty  over  t h i s  
i n t e r v a l  i s  above t h e  background of 125 cps (BGS-1SL). Readings vary  
from 175 cps t o  225 cps. The h ighe r  readings  a r e  from sand between 
41.0' (12.5m) and 45.0' (13.7m). 

Name : BADLY WEATHERED. FOLIATED BIOTITE. MJSCOVITE QUARTZ 
MONZONITE 

White wi th  a brownish t i n g e  i n  t h e  upper h a l f  and a Colour : 
grey$sh shade i n  t h e  lower h a l f .  

Hardness: 

Composition: 50% K-feldspar 
202 q u a r t z  
15% p l a g i o c l a s e  

5-102 b i o t i t e  
5-10% muscovite 

Texture: Medium-grained. The q u a r t z  and f e l d s p a r  c r y s t a l s  a r e  
anhedra l  wh i l e  b i o t i t e  and muscovite a r e  subhedra l  t o  
euhedral .  The q u a r t z  and f e l d s p a r  g r a i n s  a r e  2 t o  
4nrm i n  s i z e ,  t h e  b i o t i t e  i s  1-2mm and muscovite i s  
v a r i a b l e  a t  1 t o  4mm. 

A f o l i a t i o n  c u t s  t h e  co re  a t  30' t o  45'. I t  i s  
def ined  by b i o t i t e  f l a k e s  and t h e  e longa t ion  of quart  
and f e l d s p a r  g r a i n s .  There a r e  numerous,zones of 
f r a c t u r i n g  and/or  f a u l t i n g  a s  fol lows:  

S t ruc tu re :  

0 0 
F rac tu r ing  c u t s  t h e  core  a t  0-5 and a t  90 . Some 
gouge i s  p resen t .  

HOLE NO. - 



Structure (Cont'd) : 

The core is very soft due to weathering and fracturing 
Eight (.El feet of core were lost in this interval. 
Ground gouge from 110' to 112' ( -34.lm). 

Some fault gouge is present in a badly weathered 
granite. Fractures cut the core at 70' to 90'. 

Groun: core associated with fractures cutting the core 
at 45 and at 60'. 

Broken core with last 3" ground. Fractures cut the 
core at 60'. 

Very badly bleached and broken core. There is a 15cm 
section of breccia whereby fragments of smokey quartz 
are in a white quartz matrix. The zone cuts the core 
at 45'. 

Very badiyobroken core associated with fractures 
running 90 to the core. 

0 
Fractured zone with gummite cuts the core at 60 . 

Brokenocore associated with fractures cutting the core 
at 0-5 . 
Local broken core with gouge cutting the core at 60'. 

Broken core with gouge at 225Ioand 226' (68.6m, 68.9m: 
Structures cut the core at 0-5 . 
Broken core and gougeoassoc&ated with a structure 
cutting the core at 0 to 5 . - 

Broken core accompanying fractures at 30' and 60° to 
the core. 

HOLE NO. 5-2 



Structure  (Cont'd): 

Alteration: 

Mineralization: 

Radioactivity: 

Brokeg core agsociated with f rac tures  cut t ing the corc 
a t  45 and 60 . 
Bleached zock with bgoken core. Fractures cut  the 
core a t  0 and a t  30 . 
Gegeraliy f rac tur ing  tends t o  cut  the core a t  0-5', 
60 , 90 and p a r a l l e l  to  the fo l i a t i on .  Grains of 
feldspar and quartz a r e  somewhat elongated and help 
t o  define the fo l i a t i on .  The porosity of the un i t  
appears high t o  119' (36.3m) but becomes more mode- 
r a t e  from 119' t o  166' (36.3-50.1m). 

The fe ldspars  have been kaolinized and t h i s  imparts a 
white chalky apperance to  the core. Limonitic s ta in-  
ing i s  present,  re la ted  t o  b i o t i t e  c rys t a l s ,  especial:  
i n  the i n i t i a l  120'. Most f rac tures  have some second. 
ary gummite - a f leck  or  two. Intense gummite is 

0 present on a f r ac tu re  cu t t ing  the core a t  60 to  80' 
a t  164.5' (50.lm). Some l imoni t ic  s t a i n  i s  mixed w i t 1  
i t .  The brown hue t o  the  un i t  i s  due to  l imoni t ic  
s t a in .  The quar tz  i s  corroded and tends t o  be smokey 

The only good indication of mineralization is a t  
164.5' (50.lm) where 1 inch of gummite coats the 
f rac ture  (500 cps on BGS-1SL). Most other f rac tures  
have a f l eck  or  two of gummite (see probe r e s u l t s  f o r  
location) . 
See probe r e su l t s .  

The un i t  i s  a porous, r e l a t i ve ly  competent rock (core 
sect ions  a r e  15cm sections) ~ i t h  a boron t o  white hue 
Fractures cut the  core a t  800 or  90 except a t  99.0' 
(30.2m) where they l i e  a t  15 . 
Badly broken, f ractured core.o Rock is vgry bleached. 
Fractures cut the core a t  0-5 and a t  80 . The u n i t  
is very porous and brownish-white i n  colour due to  
limonite. 

HOLE NO. . - 



The unit is more competent than the prgvious intergal 
Frgctures are shallow to the core (0-5 ) and at 80 - 
90 . Broken core is usually associated with the 
former set. 

The unit is competent. Some local sections of brgken 
core are present. Fractures cut the cgre at 0-15 . 
Some minor fractures are at 45' and 90 to the core. 
Minor gouge is associated with the latter set. There 
is badly broken core at i59.0' to 160.0' (48.5-48.8m) 
Gummite on a fracture 60 to the core at 164.5' (50.11 

The unit is very competent (core pieces are 5 to lm 
in length). Some minor fractures cut the core at 60 

Broken core with fault gouge related to fractures 
running 0-5' to the core. 

Competent core similar to the section previous to the 
fault. 

Fault zone6 Badly bropn core. Fractures cut the 
core at 30 and at 0-5 . Unit is very porous and 
bleached. 

Core is competent and fresher-looking. Limonitic 
alteration is at a minimum. 

A bleached, gneissic-looking zone that may represent 
and old fault zone. The yellow-brown colour is due 
to limonitization and chloritization. Fracturing is 
near parallel to the core. The contact with the next 
unit is sharp at 253.5' (.77.3m). 

HOLE NO. 3-2 



Name : - 

Colour : 

Hardness: 

Composition: 

Texture: 

Structure:  

Medimgrained, BIOTITE, QUARTZ MONZONITE with 
APHANITIC ZONES. 

Grey to  white 

40% K-feldspar 
30% plagioclase 
20% quartz 
5-10% b i o t i t e  
5-10% muscovite 

Mediwgrained. The fe ldspar  and quartz a r e  equi- 
granular and anhedral.. B io t i t e  is euhedral to  sub- 
hedral. The odd feldspar grain  i s  l a rge r  than quartz 
and rounded phenocrystsof feldspar up t o  lcm i n  s i z e  
a r e  present but ra re .  The b i o t i t e  grains a r e  very 
f i n e  while euhedral muscovite grains a r e  up to 5 m  i n  
s ize .  

Several f a u l t l f r a c t u r e  zones e x i s t  but overa l l  the 
un i t  i s  more competent than the previous uni t .  

Fractures a r e  a t  80' to  the  core. 

Broken core r e l a t i on  t o  f rac tures .  Fractures 20-30° 
t o  the core. Zone i s  l imoni t ic  with mud and sand 
present. 

Gouge present i n  f rac ture  30' t o  the care.  

Loss of 10' of core due t o  grinding. 

Fractures l i e  0-10' to  the core. 

Broken core present re la ted  t o  f rac tures  cu t t ing  the 
core a t  45'. 

PROJECT - 522 - - 
Wl 

CORE 
WIDTH 

HOLE NO. - 



)RILL HOLE LOB 
I I I 
METRES 

S t r u c t u r e  (.Contt d) : 

383'-383.6' 
(116.7-116.9m) 

401'-402' 
(122.2-122.5m) 

406'-407' 
(123.8-124, Ln) 

439'-443' 
(l33.&135. lm) 

456'-473' 
Cl39.0-144.Zm) 

492'-494' 
(-150.0-150.6m) 

494'-500' 
(150.6-152.4m) 

A l t e r a t i o n :  

Minera l iza t ion:  

Rad ioac t iv i ty :  

Broken core  wi th  f r a c t u r e  @ 45'. 

Broken core  wi th  f r a c t u r e  @ 20'. 

Broken core  wi th  f r a c t u r e  @ 15'. 

Loss of core  due t o  gr inding .  

Core i s  i n  6cm l eng th .  F r a c t u r e s  a r e  a t  90' t o  t h e  
core. 

The u n i t  i s  bleached.  Some gouge i sop resen t  associate 
w i t h  f r a c t u r e a  c u t t i n g  t h e  co re  @ 90 and @ 20'. 

The core  is a brown-yellow colour  and appears  gneiss ic  
Poss ib ly  i t  r e p r e s e n t s  an o l d  f a u l t .  The u n i t  i s  qui l  
s i l i c e o u s  a t  t h i s  p o i n t .  

0 
Genera l lyofrac tures  a r e  a t  0-15 , 20-30°, 45'. 60' 
and a t  90 . Badly broken s e c t i o n s  a r e  u s u a l l y  due t o  
t h e  presence of shal low f r a c t u r e s .  

The f e l d s p a r s  have .been  kao l in i zed .  Secondary musco- 
v i t e  is p r e s e n t  (up t o  10% of t h e  u n i t ) .  S i l i c i f i c a -  
t i on (? )  i s  p r e s e n t  a t  410.5'-412.2' (125.1-125.6m). 
a t  500.0'-502.0' (152.4-153.0rn). 335'-336' (102.1- 
102.4ml and a t  349'-350.5' 006.4-106. 8m) . General ly 
t h e  b i o t i t e  shows l i t t l e  s i g n s  of a l t e r a t i o n  (except 
494'-499' where t h e  b i o t i t e  is e n t i r e l y  a l t e r d d  t o  
l imon i t e ) .  C h l o r i t e  i s  v i s i b l e  on some f r a c t u r e s .  

None v i s i b l e .  

None de tec t ed  w i t h  BGS-1SL. See down ho le  probe 
r e s u l t s .  

PAOE 
COllL I 

-, WlDTn 

HOLE NO. - 



254.5'-502.0' 
(77.6-153m) 

END OF HOLE 

The u n i t  i s  more competent and f r e s h e r  than the  
previous  u n i t  a s  i s  i n d i c a t e d  by t h e  i n c r e a s e  i n  
hardness and t h e  tendency f o r  t h e  co re  t o  be  i n  long 
p ieces .  The f ine-grained a p l i t i c  zones 335'-336' 
(102.1-102.4m1, 349.0'-350.5' (106.4-106.8m), 410.5'- 
412.2' UZ5.1-125.6m) and 500'-502' 052.4-153. Om) 
may be  r e l a t e d  t o  l a t e  magmatic processes .  The a l t e r e  
zone a t  494'-499' (150.6-152.0m) may rep resen t  a n  o l d  
f a u l t  zone t h a t  has  been healed by s i l i c e o u s  s o l u t i o n s  
C h l o r i t e  is found a long f r a c t u r e s  whi le  micas tend t o  
concen t ra t e  a long f r a c t u r e s  a s  w e l l .  

PAQE 

HOLE 



I 'HDJECT 522  
AXALYTICAL RESULTS DDH 522-79-26-5-2 

- 
SAHPLE 
NUMBER 

12620 

12621 

12622 

12623 

12636 

12624 

12625 

12637 

12638 

12639 

12640 

12641 

12642 

12643 

12626 

12644 

12627 

12628 

12629 

12630 

12631 

12632 

12633 

12645 

12646 

'.2647 

,2634 

12648 

2649 

12650 

2651 

FOOTAGE RADIOMETRIC ASSAY 

ZU304 

GEOCHEMICAL ASSAY 
ZU304  



I'KUJ t LT  3 L L  
AXALYT ICAL RESULTS 

- 
SAMPLE 
NUMBER 

FOOTAGE 

104-105 

L 

DDH 522-19-26-5-2 

RADIOMETRIC ASSAY 

ZU304 

GEOCHEMICAL ASSAY 

zu304 
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212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE w-6 rrm-azn 
AREA CODE CHEMEX LABS LTD. bU4 

043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50097 

TO: Eldorado Nuclear Ltd., 
Ste. 400 - 255 A l b e r t  St. ,  
Ot tawa.  Ont. 

INVOICE NO. 32508 

RECEIVED Aug. 27/79 
K1P 6 ~ 9  

ANALYSED 
CC. W. Olsson 

Sept. 10179 
ATTN: Project 0522 Area 5-2 

SAMPLE NO. : 
PPM 

U 
40 - 12620 43 

12621 39 
12622 53 
12623 55 
12624 5 1 
12625 63 
12626 75 
12627 175 
12628 218 



U308 
PERCENT 

CI-IEI.1EX C E R I +  NO. : ASSAY 668 
INVOICE NO. : 33937 

CONVERSION FACTOR: %U308 '+ ppm U 

%W3O8 X 0.84802 X 10,000 = ppm U 

NOTE: Assay uranium are  normally reported a s  ZU 0 In the  i n t e r e s t  of 3 8' increas ing e f f i c i e n c e s  and standardizing assay procedures i n  t h i s  
l a b  a conversion fac tor  w i l l  be provided t o  those c l i e n t s  re- 
questing any o f  t h e i r  assays  reported i n  an a l ternate  form. 

ANALYSIS PERFORHED BY NOVATHACK ANALYSTS LTD. 
A SUBSIDARY COEZPANY OF CHEfiEX LMS LTD. 









212 BROOKSBANK AVE. 
NORTH VANCOVVER.0.C. 
CANADA V7J 2C1 
TELEPHONE -3 gwm21 
AREA CODE & CHEMEX LABS LTD. 043 52597 604 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50485 

TO: Eldorado Nuclear L t d . ,  
S t e .  400  - 255 Albert  S t . ,  
Ottawa. Out. 

INVOICE NO. 32772 
33217 - Th 

RECEIVED S e p t .  7/79 

AT&p 6A9 ANALYSED 
ROCKS 

S e p t .  21/79 
Area 5-2 P8522 ' SAMPLE NO. : 

PPM PPM 
U Th 

111252 5 . 5  15 



212  BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE -3 gad 0221 

CHEMEX LABS LTD. EFoE 604 
M 3  52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldorado Nuclear Ltd., 

Ste. 400 - 255 Albert St., 
Ottawa. Ont. 

CERTIFICATE NO. 50486 

INVOICE NO. 32772 
33217 - Th 

RECEIVED Scot. 7/79 
KIP 6A9 

ROCKS 
ANALYSED 

Area 5-2 P8522 Sept. 21/79 

SAMPLE NO. : 
PPM PPM 
U Th 

111292 0.5 13 
111293 1.5 15 
111294 1.5 14 
111295 1.5 13 
111296 1.0 15 
111297 2.0 13 
111298 2.0 12 
111299 2.0 15 
111300 2.5 14 
111301 2.0 14 
111302 2.5 11 
111303 2.5 14 
111304 2.0 15 
111305 2.0 13 
111306 2.0 12 
111307 5.5 10 
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LLDORAW NUCLLAR LIMITED 
PROJECT 522 

DIP 11111 
LOCATION .AO.+.l.OW HOLE NO. 5?2$!-26-5-3 .......... 

. . . . . . . .  SECTION ..29.+.O.ON ............................ rrvAUrH l . lOo . .  . . .  

U l l T U O E  . DIP 7.6.0 ............................ 
DHMTUIE LENGTH 403.' . ~ 

ELEVATION ................................................. PURPOSE EXP.LO.MTION . . . . . . . .  
AUGUST 25/79 CORE .. .8Q COMPLETED ................... 

SlORAGE ..?w?%v. ..................... LOGGED BY W J .. .OLSSON ............ 

I 

- - - - 

CASING 
Severa l  boulders  of monzonite and g r a n i t e  were cored.  There is i n t e n s e  
hemat i t i za t ion  and l i m o n i t i c  s t a i n i n g  p resen t  a t  32' (9.8m). A sand 
seam is  p r e s e n t  a t  62.0' t o  68.0' 

Medium-grained. ALTERED BIOTITE-MUSCOVITE QUARTZ MONZONITE 

Colour: White t o  brown 

Hardness : 5 

Composition: 50% K-feldspar 
20% q u a r t z  
10-15% p l a g i o c l a s e  . - 
10% b i o t i t e  

5-10% muscovite 

Texture: The u n i t  i s  medium-grained. Quartz and f e l d s p a r  
g r a i n s  a r e  anhedral .  Mica c r y s t a l s  a r e  euhedra l .  
The q u a r t z  and f e l d s p a r  g r a i n s  f o r  t h e  most p a r t  
a r e  l a r g e r  than t h e  mica c r y s t a l s .  

S t r u c t u r e :  A crude f o l i a t i o n  c u t s  t h e  core  a t  80' t o  90' and 
i s  imparted by t h e  e longat ion  of q u a r t z  g r a i n s  
and by t h e  o r i e n t a t i o n  of b i o t i t e  f l a k e s .  
There a r e  zones of broken co re  sugges t ing  f a u l t  
o r  f r a c t u r e  zones a s  fol lows:  

79.0'-80.0' Badly broken and gouge a s s o c i a i e d  wi th  f r a c t u r e s  
(24.1-24.4m) c u t t i n g  t h e  core a t  30' and 80 . Sand was en- 

countered i n  t h i s  i n t e r v a l .  

134.0'-134.3' 
0 

F rac tu res  c u t t i n g  the  core  a t  0-10 have l i m o n i t i  
(40.1-40.9m) s t a i n  a s s o c i a t e d  wi th  some gouge. 

31t SAMPLES 



METRES 

ELDORAW NUCLEAR LIMIT[D 

t ructure  (Cont'd) : 

rl teration: 

Gouge is pgesent i n  a t i gh t  f rac ture  cut t ing the 
core a t  30 . 
Gope i s  present i n  f rac tures  cu t t ing  the core a t  
80 . 
Badly broken core with gouge on some f rac tures  
cut t ing the core a t  30'. There i s  a high clay 
content to  the gouge. 

~ a d l y  broken and ground core. 

Badly broken ground. 

Sand seam. 

Intensive f a u l t  zone. Badly broken core, sand an? 
f a u l t  gouge t o  249' (75.9m).. 

Broken core - probably a continuation of the above 
f a u l t  zone. 

Gegerally p a c t u r i n g  cuts  the  core a t  5-10', 45O, 
80 and 90 . Compared with J-1 and 5-2, the u n i t  
is not a s  badly fractured.  

The quartz i s  smokey, fe ldspars  a r e  kaolinized anc 
o r  s e r i c i t i zed .  B io t i t e  has been a l t e r ed  to 
muscovite, c h l o r i t e  and limonite. Other secondaq 
muscovite is present. Secondary gummite is preser 
on f rac tures  (see sect ion on mineralization) bet- 
ween 108.0'-110.0' (32.9-33.5m), a t  112' C34.lm) 
and from 126.0'-136.0' (38.4-41.6m). Talc i s  
present on f rac tures  a t  271' (82.6m). 



PROJECT 527 
PABE 3 LLDORADO NUCLEAR LlMlTLD 

METRES CORE SAMPLES 

A l t e t a t i o n  (Cont'd) : The f a u l t  zones have a f a i r  b i t  of mud, gouge and 
sand as soc ia t ed  wi th  them. These have a high cla: 
content  due t o  t h e  f e l d s p a r  a l t e r a t i o n .  Epido$e 
i s  p resen t  i n  f r a c t u r e s  c u t t i n g  the  co re  a t  20 
t o  30'. The f a u l t  zone between 243' and 249' 
(74.1-75.9m) is badly bleached and very  broken. 
A smokey quar t z  ve in  c u t s  t h e  co re  a t  30 a t  
232' (70.7m). Some very  f ine-grained phologopite  
i s  p resen t  a t  147' ( 4 4 . 8 ~ ~ ) .  

Radioact iv i ty :  For a  more d e t a i l e d  a n a l y s i s ,  s e e  t h e  down ho le  
probe r e s u l t s .  

200 cpe (peaks of 250 cps on gunrmite f r a c t u r e )  

200 cps (peaks of 300 cps on gummite f r a c t u r e )  

200 cps (peaks of 400 cps on gummite f r a c t u r e )  

Minera l iza t ion:  Secondary gunmite is p resen t  along f r a c t u r e s  a s  
fol lows:  

0 - along f r a c t u r e s  60 t o  the  co re  - yellow-orange-green i n  colour - some l imon i t e  s t a i n  

- i n  f r a c t u r e s  a t  45' t o  the  core  
- orange-yellow i n  colour 

0 - i n  f r a c t u r e s  c u t t i n g  the  core  a t  45 , 60' and 8 

- minor g d t e  i n  f r a c t u r e  c u t t i n g  t h e  core a t  8 

134.0'-135.0' 
(40.1-41. lm) 

- minor g w t e  wi&h gouge i n  f r a c t u r e  c u t t i n g  t h  
co re  a t  5 t o  10 

- minor gummite along a f r a c t u r e  c u t t i n g  the core  
a t  80' 



DLXRlCTlON 

General: 

68.0'-81.0' - badly weathered, f a u l t g d  graniAe wi thof rac tu res  
(20.7-24.7m) c u t t i n g  t h e  co re  a t  60 and 80 t o  90 . 
81.0'-240.0' - t he  u n i t  is competent wi th  f r a c t u r e  and f a u l t  
(24.7-73.23 zones a s  previous ly  descr ibed .  

- The u n i t  i s  coarse-grained (sub-pegmatite) 
between 173.0' and 186.0'o(52.7-56.7m). This  
phase c u t s  the  core  a t  30 . The down h o l e  s i d e  
con tac t  i s  marked by a f a u l t  zone. In t ense  
a l t e r a t i o n  of b i o t i t e  t o  l imon i t e  occurs  between 
203.0' and 218.0' (61.9-66.5m). 

!40.Ot-271.0' - a major f a u l t  zone with ep ido te  on f r a c t u r e s  30' 
:73.2-82.6m) t o  t h e  core  - t he  f e l d s p a r  minera ls  a r e  pink 

- t h e  u n i t  i s  s i l i c e o u s  i n  p l a c e s  
- t h e r e  i s  badly broken ground rock and gouge be t -  

ween 243' and 249' (74.1-75.9m) - sand p resen t  a t  257' C78.3m) 

l e d i m g r a i n e d  MUSCOVITE BIOTITE QUARTZ MONZONITE. 

u: S t e e l  grey t o  white .  

Iardness : 7- 8 

40% K-feldspar 
30% u l a n i o c l a s e  - - 
20% quar t z  

5-102 b i o t i t e  
5-10% muscovite 

rexture :  - m e d i m g r a i n e d  - t he  qua r t z  g r a i n s  a r e  l a r g e r  than the  f e l d s p a r  
g r a i n s  - b i o t i t e  f l a k e s  a r e  f ine-grained - muscovite v a r i e s  between very  f ine-grained up 
t o  5mm i n  s i z e  



CLDORADO NUCLLAR LIMITED 

DLICllPl'lON 

The uni t  is very competent with f a u l t  and fracture1 
as  follows: 

Fractures with broken core cut  core a t  lo0 ,  30' 
and 45'. 

Broken core associated with f rac tures  lying 30' to  
the hole. 

Broken core where 15' f rac tures  i n t e r sec t  30' 
f rac tures .  

288.0'-289.0' 
(87.8-88. lm) 

Broken core fgom f rac tures  lying near p a r a l l e l  to  
the core (0-5 1. 

0 
Broken core with f rac tures  cu t t ing  a t  15 . 

0 0 
Fractures cu t  the core a& 0-10 and a t  30 . 
Carbonate material  on 30 f rac ture .  

0 
Broken core near f r ac tu re  lying a t  15 to  the hole 
Carbonate material  f i l l s  t h i s  f racture .  

Ground and bro$en core re&ated t o  f rac tures  cu t t in  
the core a t  10 and a t  45 . 
Ground and broken core along f rac tures  30' t o  the 
core. 

Alteration: The fe ldspars  a r e  kaolinited/seri.citized, quartz 
grains a r e  smokey, b i o t i t e  is moderately to  inten- 
se ly  ch lor i t i zed ,  secondary muscovite i s  present 
and epidote and carbonate material  f i l l  some of 
the f rac tures .  There is some minor l imoni t ic  
s ta ining associated with the b i o t i t e .  

No rad ioac t iv i ty  was detected with a BGS-1SL i n  
the core. See the d r i l l  hole probe r e s u l t s  f o r  
a more detai led analysis.  

Radioactivity: 

Mineralization: None. 



171'-403' The unit is more competent and more siliceous than 
82.6-122. Em) the previous unit. The muscovite content remains 

the same however. The biotite is heavily chloriti 
zed and the feldspars are not as altered, except 
in the vicinity of the granite. Epidote appears 
in fractures at 288.0' C87.8m). 

:ND OF HOLE 
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Sample number Footage Radiometric Geochemical ppm U ppm Th 

0.001 
0.001 
0.004 
0.003 
0 -006 \ 

NO SAMPLE - GROUND CORE 



Sample Number G e o c h e m i c a l  p p m  U P P ~  T h  

NO SAMPLE - GROUND CORE 



SampleNumber Footage Radiometric Geochemical ppm U ppm Th 





DDH 522-79-26-J-3 
URANIUM VS THORIUM 



212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 
CANADA V7J2Cl 
TELEPHONE 984-0221 

CHEMEX LABS LTD. :_-.. 04.352597 804 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAVERS 

CERTIFICATE OF ANALYSfS CERTIFICATE NO. 50598 

TO: Eldorzdo Nuclear Ltd. 
INVOICE NO. 

32904 
255 Albert St.. St. 400 33517 ~ T h p r  ium 

Otte~a, h t a r f o  RIP 6A9 (ROCKS) RECEIVED Sept. 17/79 

AnN:PROJECT: Work Area J Lr.C.J.Riley CC:Olsson ANnLysEo Sept- 27/79 

PPH PPM 
SAMPLE NO. : U Th I 

I I 
* 

Is*.- 
UYIDU TE-M~ CERTIFIED 01: ..... 1- 

M.WLIIO* . . . . . , II 



212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 
CANADA V7J2C1 
TELEPHONE 984-0221 

CHEMEX LABS LTD. ::ODE 
804 

04-352587 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Eldoredo Uuclear Ltd. 

255 Albert S t . ,  St. 400 
Ottwa,  Ontario KIP 6A9 

(ROC=) 

33517-Thorium 
INVOICE NO. 32904 

RECEIVED Sept. 17/79 

PROJECT: Work A& J-3 Xr. C. J. Ri ley  CC: Olsson ANALYSED Sept. 27/79 

SAMPLE NO. : 
PPM IPM 
U Th 

26-111420 1.0 1 7  



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE iQBPJ?%U gRA.nZ21 

CHEMEX LABS LTD. %::oDE 

604 
043 52597 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50504 

Eldorado Nuclear Nines Ltd . ,  
255 Albert S t . .  S u i t e  400 
Ottawa, Ont. 

ATTN: 
K1P 6A9 C . C .  W .  Olsson 

AREA j-3 

INVOICE NO. 32855 

RECEIVED September 9, 1979 

ANALYSED September 26, 197! 
- 

SAMPLE NO. : 
PPM 
U 

40-12734 75 
12735 56 
12736 406 
12737 >400 

I 
U C U B R  CERTIFIED BY: ........................................... ................. 

ONADUIN rmwr 
IS'OSUIID* 
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DIP TIST1 
M E T R E S  I DIP 1 UIINDI I M I N N l I  

m I nou 1 10 I IOIAL I I COI I .  I CUM. I 1 CUM. 
I I I I I I I I I 

LOtATlON 

SECTION 

LATITUDE 

DEPARTURE 

ELEVAIION 

CORE 

.. J O V  E.. CLAIMS -. 

... 35+. 7 5 N . .  . . ... 
30. + 25W . . .  . . . ... 

..... .. .~ ...... . . .............. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 

... BO ..... . ............ 

HOLE NO. . 528-79-26-5-4 . . 
~ z w i n  .. 065' 

0 
DIP . -60 . . . .. 

LENGTH . 332' (101.2n) 
PURPOSE . Explorat ion. .  ... 

COMPLETED . 05 1091 79. ... .......... 

I I I I I I I I I STORAGE PRO: TI LOGGED BY BARRIE W .  OAKES PER 

ME' - 
D* - 
0 
0: 

6' 
1.0) 

7  ' 
0.4) 

81' 
!4.7: 

:ASING 

2UARTZ MONZONITE: Heavily weathered, crumbly, creamy whi t e  co lour .  
f e l d s p a r  kao l in i zed .  Rock medium-grained, non- 
f o l i a t e d .  Muscovite and/or  phlogopi te  abundant - 
coa r se  t o  medium-grained (2ndary).  B i o t i t e  f r e s h  
t o  s l i g h t l y  c h l o r i t i z e d .  

?UARTZ MONZONITE: Massive, unweathered. Q u a r t z  of two types ,  c l e a r ;  
medium-grained and rounded; coarse-grained,  smokey 
qua r t z .  Muscovite can be  sp lendent  (resembles 
ph logop i t e ) .  Bands of pegmatoid conta in ing  
whi te  f e l d s p a r ,  smokey q u a r t z  and muscovite. These 
bands a r e  up t o  gcm wide wi th  graphic  q u a r t z  i n  t h e  
f e l d s p a r  c.a.  45 . This  u n i t  is s l i g h t l y  f o l i a t e d .  

open f r a c t u r e s  c.a.  24'. Feldspar  kao l in i zed  be ige  
and b i o t i t e  s e r i c i t i z e d .  

FOLIATED 
GRANODIORITE: B i o t i t e  p r e f e r e n t i a l l y  o r i en ted .  Abundant muscovite 

(phlogopi te )  and is more p reva len t  than b i o t i t e ;  
b i o t i t e  f r e s h .  Phenocrysts  of f e l d s p a r  (0.75cm x 
0.5cm) i n  a  medium-grained matr ix.  Matr ix  appears  
g ranu la r  and may be c a t a c l a s t i c .  Coarse-grained, 
rounded smokey q u a r t z  d i spe r sed  i n  mat r ix .  

F rac tu res  c .a .  14'. 29'; open, c l ean  wi th  abundant 
smokey q u a r t z  ad jacen t  t o  f r a c t u r e s .  

H a i r l i n e  f r a c t u r e  c .a .  25' f i l l e d  wi th  ep ido te .  

HOLE NO. T - L  



flDORADO NUCLCAR LIMITtD 

DESCRIPTION 

Lost core. 

PEGMATOID : Contains smokey quar tz , . fe ldspar  and muscovite. 
Graphic quartz i n  feldspar.  Contact di f fuse.  

QUARTZ MONZONITE: Massive, non-foliated, abundant phlogopite more 
prevalent tlian b i o t i t e .  Occasional Kspar pheno- 
c rys t s  i n  a medium-grained matrix. B io t i t e  with an 
i ron  oxide halo and p a r t i a l l y  ch lor i t i zed .  

Open f r ac tu re  c.a. 30°, no gouge. 

FOLIATED 
GRANODIORITE: Biotite-oriented, feldspar p a r t i a l l y  kaolinized, 

creamy white. Bio t i te  dominant over muscovite 
(phlogopite) . 

92.0' 
(28. Om) 

92.5' 
(28.2m) 

MIXED QUARTZ 
MONZONITE & 
FOLIATED 
GRANODIORITE: 

94.5-99.5' 
(28.8-38.3m) 

95.0-96.0' 
(29.0-29.3~1) 

QUARTZ MONZONITE: 

Fractures open, sub-parallel t o  core. 

Shear zone, b i o t i t e  s ch i s t  0.5cm wide. Core broken 
up over 10cm. Schis tosi ty  c.a. 64'. 

Gradational i n t o  each other medium-grained grano- 
d i o r i t e  and medium t o  coarse-grained quartz monzo- 
n i t e .  

Foliated quartz monzonite, medium to  coarse-grained 

Metasomatic pink Kspar associated with f rac tures  
sub-parallel t o  core. 

Massive, s l i g h t l y  fo l i a t ed  to  non-foliated. Coarse 
grained; contains rounded t o  subrounded smokey quar 
grains.  Phlogopite i s  abundant and f resh  k i o t i t e .  
Fractures open throughout section c .a .350  . Some 
sect ions  grey-beige colour but mostly pale  grey. 

HOLE NO. J - 4  



lOcm ca tac las i te ;  tending to  mylonite with elongate 
quartz;  matrix fine-grained; feldspar kaolinized 
and b i o t i t e  s e r i c i t i zed .  

Heavily f ractured and broken-up, f r ac tu re  surfaces 
coated with i ron oxide c.a. 35 and sub-parallel 
t o  core. 

Fracture6 i n  core sub-parallel to  core and 12'. 

Fractures with metasomatic Kspar to  1.5cm each s ide 
of f r ac tu re  c.a. 35'. 

Al terat ion zone with f rac tures .  Feldspars kaolini-  
zed and b i o t i t e  s e r i c i t i zed ;  algo, kaolinite-seri-  
c i t e  gouge i n  f racture6 c.a. 30 . Rock beige- 
coloured with some elongated quartz. 

More massive quartz monzonite, grey t o  grey-beige. 
Feldspar.kaolinized, appears ca t ac l a s t i c  with 
broken-up grains  and s l i gh t ly  fo l i a t ed .  Some 
metasomatic Kspar up t o  lcm bordering some 
f rac tures .  Abundant smokey quartz. 

Coarse-grained quartz monzonite. Hair l ine  fracturc 
Colour pale grey t o  pale  beige. 

Core broken-up , crumbly. Feldspar kaolinized and 
b i o t i t e  s e r i c i t i zed .  

Massive quartz monzonite s l i gh t ly  fo l i a t ed  to  non- 
fo l ia ted .  Abundant b i o t i t e ,  f resh.  Rounded smoke: 
quartz, grains somewhat elongated. Occasional 
Kspar phenocrysts 0.5cm x 0.3cm. 

Onwards l e s s  fo l ia ted .  Otherwise, same as  above. 

4cm. Pegmatoid, d i f fuse  contact ,  Kspar, quartz 
(smokey) and muscovite. 

HOLE NO. 5-4 I 



DRILL, HOLE . L W  
LIDORADO NUCLEAR LIMITED 

DLSCRIPTION 

Fracture zone, rock f r i ab l e ,  feldspar completely 
kaolinized and b i o t i t e  s e r i c i t i zed .  Occasional 
patches of massive hematite. Fracture surfaces 
coated with gouge of kaol in i te  and s e r i c i t e  c.a. 26' - -0 

Tending t o  fo l i a t ed .  Beige-grey colour with some 
pinkish beige Kspar and white plagioclase pheno- 
c rys t s  0.75cm x 0.5cm. 

Colour pale  grey. 

Fracture c.a. 22' with s e r i c i t e  gouge. 

Progressively more pale grey i n  colour, b i o t i t e  l e s  
abundant, mediwgrained,  l e s s  fractured.  

Fracture zone. Kaolinite gouge and ground-up quart 
c.a. 14O, 20'. S l igh t  development of metasomatic 
Kspar associated with f rac tures .  

Ser ies  of open f rac tures  with extensive metasomatic 
Kspar up to  3cm bordering f rac tures  coarse-graine 
Pale green s e r i c i t e ,  ch lo r i t e  coating f rac tures  anc 
brownish-red hematite, s l ickensides ,  c.a. 33'. 
Stringezs of epidote sub-parallel t o  f rac tures ,  
c.a. 30 . 
Fracture zone, rock f r i a b l e ,  f resh  euhedral musco- 
v i t e  and phl~gopi6e .  Feldspar kaolinized andoforms 
gouge c.a. 5 , 21 . Tensiongashesat  c.a. 50 . 
lOcm area of metasomatic pink Kspar f rac tures  sub- 
p a r a l l e l  t o  core. 

Broken-up pegmatoid with pink Kspar, muscovite and 
smokey quartz. 

Fr iable  quartz monzonite. Feldspar completely 
kaolinized. 

HOLE NO. - 



M E T R E S  

END OF HOLE 

Pegmatoid (quartz smokey, pink Kspar and muscovite). 

Fr iable  quartz monzonite, feldspar completely kaoli- 
nized, b i o t i t e  s e r i c i t i zed .  Fractures c .a .  10'. 

Core progressively more broken-ug. Fractures with 
kao l in i t e , s e r i c i t e  gouge c.a. 12 . Colour beige- 
brown with some unaltered Kspar. 

Massive quartz monzonite with f rac tures  containing 
kaol in i te ,  s e r i c i t e  gouge c.a. 10'. 

Metasomatic Kspar bordering f rac tures  sub-parallel 
to  core. 

Beige grey colour, broken-up, feldspar a l te red  
(kaolinized),  b i o t i t e  s e r i c i t i zed ,  ca t ac l a s t i c .  

Pegmatoid same as  above. 

Kaolinization of fe ldspar  and s e r i c i t i z a t i o n  of 
b io t i t e ,  core f r i a b l e .  

Massive auar tz  monzonite, medium grey, s l i g h t  m i g -  - 

mat i t ic  iexture  developm;nt a t  254.5L255.5' 
177.6-77.9m). . - .  - -  - .  ~-~~ 

Open f rac tures  a t  324.5-325.0' (98.9-99.lmj 
cia.  21°. 

RE SAMPLES I 

HOLE NO. 5-4 
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CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50597 

Eldorado Nuclear Ltd. INVOICE NO. 32904 
255 A l b e r t  S t . ,  S t .  400 
Ot tawa ,  Ontario K IP 6A9 (ROCKS) 

RECEIVED Sept. 17 /79  

ATTN: L' 
PROJECT: Work Area J-3 Mr. C.J. R i lev  CC: Olsson Sept. 27/79 

SAMPLE NO. : 
PPM PPM 

5- '4 U Th 
26-114600 2.0 





METRES 

c n -  

OJE j 

JOVE CLAIMS 

". '. 

LATITUDE ... . . . . .. . .... DIP .-60 .. . . . . ... . 

DWAl lU l f  . . . . . . . . .. . ... .... ENGW 362' 
puaposl EXPLORATION '. 

CASING: This  s e c t i o n  c o n s i s t s  of 3' (. 0.9) of broken core  
from 0-17' ( 0-5.2 ) and then sand and g r a v e l  t o  
26.0' " ( 7.9 ) . They rep resen t  overburden o r  boulders  
I n  t h e  overburden. 

Colour : 

Hardness : 

Composition: 

Texture: 

S t ruc tu re :  

WEAKLY FOLIATED, MEDIUM TO FINE-GRAINED GRANITE. 

Buff-brown t o  white .  

30% q u a r t z  
40% Kspar 
15% p l a g i o c l a s e  
10% b i o t i t e  
5% muscovite and a c c e s s o r i e s .  

Medium t o  f ine-grained.  The mica c r y s t a l s  a r e  eu- 
h e d r a l  whi le  q u a r t z  and f e l d s p a r  a r e  sub t o  anhedrs l .  
The mica va ry  from very  f ine-gra ined  t o  coarse-grain- 
ed. 

The u n i t  is very  broken-up and f r a c t u r e d .  Numerous 
f a u l t  zones and f r a c t u r e  zones a r e  p resen t .  A crude 
f o l i a t i o n  c u t s  t h e  co re  a t  80-90' and i s  def ined  by 
t h e  alignment of b i o t i t e  f l a k e s .  Muscovite c r y s t a l s  
are a t  v a r i o u s  ang les  t o  t h i s  f o l i a t i o n ,  implying a 
secondary o r i g i n .  
G e n e r a l l ~ ,  f r a c t u r e s  c u t  t h e  core  a t  oO, 30'. 45' an, 
a t  80-90 . Others  a r e  n o t  recognizable  due t o  t h e  
badly broken n a t u r e  of t h e  core.  S i g n i f i c a n t  f a u l t  
zones ( i e .  zones wi th  badly broken co re  and/or  sand) 
a r e  a s  fol lows:  

CING 

Y - - 

ISTS 

HOLE NO. i 5 



METRES 

Ground core and a l i t t l e  gouge. 

1" frac ture  with gouge cut t ing the core a t  30'. 

Broken core. 

A sharp f r ac tu re  with gouge cu t t ing  the core a t  30'. 

1" gouge, sandy buff .  

Fractures near para l le lo to  the core (0-lo0) in te r -  
sect ing f rac tures  a t  30 . Some sludge. 

Badly broken ground core with sludge. 

Badly broken ground core. Very weathered. 

Some gouge and badly weathered rock. 

Sand seam. 

Gouge and broken core. 

Very badly decomposed and broken core. 

Badly broken and weathered rock. 

Fractures cu t  the core a t  0-10'. Pink and yellow 
grain6 a re  present i n  a green-coloured gouge badly 
broken core a f t e r  it .  

HOLE NO. T < 



METRES 

L l  DORADO NUCLLAR LIMITED 

DPCllCllON 

97.0-98.0 Very badly broken core.  
(29.6-29.9) 

102.0' Sand seam. 

106.0-107.0' Very badly broken and decomposed core.  

(32.3-32.6) 

107.0-112' A s e r i e s  of f r a c t u r e  p a t t e r n s  l y i n g  n e a r - p a r a l l e l  t o  
(32.6-34.1) t h e  core.  Some gouge p resen t .  The rock  i s  badly 

weathered and decomposed. 

The con tac t  w i t h  t h e  nex t  u n i t  is sharp.  The u n i t  co res  i n  p i eces  up 
t o  1.5'  ( 0.5)  i n  l e n g t h  away from t h e  f a u l t s  and f r a c t u r e s .  The fo- 
l i a t i o n  imparted by t h e  b i o t i t e  is i n t e r m i t t e n t  throughout t h e  u n i t .  
The co re  i s  bleached and decomposed i n  a r e a s  of i n t e n s e  f a u l t i n g .  

Loss of Core: F e e t  Metres Percentage  - 

HOLE NO. 3-5 



I CORE 5 

,ass of Core: Feet - 
(Cont'd) 

Metres Percentage 

A l l  other footages had 95% or  b e t t e r  recovery. 

Alteration: Yhe b i o t i t e  is brownish i n  colour and i n  places has 
l imoni t ic  halos around it. Elsewhere, it i s  chlo- 
r i t i z e d  or  fresh.  The quartz is  smokey. The plagio 
c lase  is grey i n  colour - sometimes s e r i c i t i z e d  t o  
clay white; the  Kspars a r e  a l l  kaolinized t o  a white 
chalky colour. Inclusions of b i o t i t e  a r e  present in  
some muscovite f lakes .  Most muscovite grains have n 
or ientat ion,  implying a secondary or igin .  The uni t  
i s  bleached i n  zones of fau l t ing  and fractur ing.  
When mud and sand appear, i t  i s  a buff-tan colour. 
The fe ldspar  . i s  a rose colour a t  85' C25.9 - gouge 
is a green colour. 

Radioactivity: - None detected by BGS-1SL or by the downhole probe. 

Mineralization: None. 

Very badly weathered grani te ,  brown-white i n  colour, 
s o f t ,  decomposed, f r i ab l e .  White-buff mud i n  f r a c t ~  
res .  Feldspar is intensely a l t e r ed  t o  clay minerals 
B io t i t e  i s  moderately f resh,  quartz i s  fine-grained, 
Several f r ac tu re l f au l t  zones cut  t h i s  section.  

The sub-unit i s  s imilar  t o  the previous sub-unit, 
only fresher-looking. It has a steel-blue-grey 
colour to  it. 

The uni t  i s  s imilar  t o  the f i r s t  sub-unit with a 
brown-white colour t o  i t .  The fe ldspars  a r e  intens1 
l y  algered. A f a u l t  with brown gouge cu ts  the core 
a t  30 a t  43.5' (13.3) . 

Fresher-looking uni t  with a gteel-blue-grey colour. 
Fractures cut  the core a t  30 and contain brown 
l imoni t ic  s t a in .  HOLE NO. 5-5 



[I DORADO NUCLCAR L l M l T f  D 

DLSCRlWlON 

Name : - 

Colour: - 
Hardness: 

Composition: 

Texture: 

This is bas ica l ly  a major fractured zone with broken 
ground core as  previously described. The uni t  i s  a 
chalky brown-white colour with a bleached appearance 
imparted to  the core i n  the downhole s ide  of the 
f rac tures .  Some l imoni t ic  s ta ining i n  the f rac tures  
i s  very intense,  imprating a vivid orange-yellow 
colour to  some f rac tures  (a  l oca l  fea ture) .  
Section 107-112' (32.6-34.1) is cut by a f r ac tu re  
lying near-parallel  to  the core. Some slickensides 
a r e  present (weak) and a re  coated with ch lo r i t e  and 
manganese s ta ins .  Some serpent inizat ion present toc 

BADLY FAULTED, MEDIUM-GRAINED QUARTZ MONZONITE. 
INTERMIXED WITH ZONES OF FELDSPATAIZED PORPHYRO- 
CLASTIC GRANITE. 

Steel-grey through pink-orange t o  whitish grey 
( f au l t  zones) . 

40% plagioclase 
20% Kspar 
30% quartz 
5 1 0 %  b i o t i t e  
0-5% muscovite 
(feldspar ,content can be var iab le ) .  

PABE 5 

CORE SAMPLES 

Medium-grained t o  160' (48,B). Medium to  f i ne -g ra i~  
ed t o  197' (60.0 ) .  Some coarse sect ions  present. 
Fine-grained sections appear near f a u l t s  (due to  
grinding and movement along the f a u l t s ? ) .  The 
quartz and feldspar a r e  sub-to anhedral, b i o t i t e  i s  
f i n e  and euhedral and muscovite is  medium t o  coarse 
and euhedral. 

HOLE NO. 5-5 



METRES 

. I W t  

Structure:  

I 

The uni t  i s  badly faul ted andofracturgd. Fracture 
pat terns  cut the core a t  0-10 , 28-30 , 45', 80-90'. 
Fault zones a r e  a s  follows: 

I 

Bleached core with f rac tures  a t  60' and 90' t o  the 
core. 

CORE ! 

Very badly broken core associated with a s e r i e s  of 
f rac tures  acco~panied by fe ldspathizat ion cu t t ing  
the core a t  20 . 

. 

Badly broken core. 

WIDTH I 
I 

peldipathized p o ~ p h y r o c l a s t i c ~  broken core. Fractu- 
r e s  cu t t ing  the core a t  20-30 . 
Ground mater ia l  i n  f rac tures  cu t t ing  the core a t  45' 

Very badly broken core with 1-2' C.3-. 6 ) of gouge 
and decomposed rock. Bleached t o  a grey-green 
colour . 
Badly broken, bround core. A s e r i e s  of f rac tures  ct 
the core a t  45 . Contain carbonate material .  

Feldspathized zone, badly broken i n  the  f i n a l  l 'C.3) 

Sand with broken, bleacked core. Some f rac tures  w i t  
sand cut  the core a t  45 . 
Badly broken corg associated with f rac tures  cu t t ing  
the core a t  0-10 . 
Badly broken, ground core. Lots of gouge present. 

A major f a u l t  zone with a large lo s s  of core. Badl: 
broken and sand seam reported with poor core recove: 
Sand eeam a t  the bottom ae well. 

HOLE NO. J-5 
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343-353' Badly broken, poor core  recovery;  sand a t  349' (. 
104.5-107.6) very blocky ground. 

356-358' Badly broken wi th  a  high percentage  of co re  l o s t .  
108.5-109.1) F r a c t u r e s  a r e  near  p a r a l l e l  t o  t h e  core.  

i n t e n s e l y  a i t e r e d  t o  kao l in  and s e r i c i t e .   he-bioti 
gene ra l ly  i s  f r e s h ,  h u t  l o c a l l y  i s  c h l o r i t i z e d .  
Quartz  is smokey and secondary muscovite i s  p resen t .  
Fe ldspar  i s  pink around some f a u l t s  and f r a c t u r e  
zones (Fe ldspa th iza t ion  of o l d  f a u l t  zones?).  
Some f r a c t u r e s  have l i m o n i t e  s t a i n s  a long them, 
g iv ing  an orange-brown colour  t o  t h e  f r a c t u r e  s u r f a c  
Some manganese and ep ido te  appear  a long f r a c t u r e s  i n  
zones t h a t  have been f e ldspa th ized .  Some porphyro- 
c l a s t s  a r e  ev ident .  Minor h e m a t i t i z a t i o n  i s  evident  
around t h e s e  zones. White t o  s l i g h t l y  smokey q u a r t z  
i s  p r e s e n t  from 222-223' C67.7-68.0) 
I n t e n s e  c h l o r i t i z a t i o n  and s e r p e n t i n i z a t i o n  a t  
234' (71.3 ) .  Hemat i t i za t ion  and c h l o r i t i z a t i o n  a t  
274' ( 83.5 ) ;  sand a t  291' C 88.7 )(mange-tan 
colour)  . 
274-292'(88,5-89,o) F r a c t u r e s  a r e  orange-tan colour  

and only p reva len t  he re .  Below 
t h i s  p o i n t ,  t h e  f r a c t u r e s  a r e  
grey t o  whi te  t o  342' (104.2 
where once aga in  they  a r e  orange 
t a n  t o  349' (75.9 ) .  

Radioac t iv i ty :  None de tec t ed  by BGS-1SL o r  downhole probe. 

Mine ra l i za t ion :  None. 

112-160' Medium t o  f ine-gra ined  monzonite wi th  f a u l t  zones ac 
(34.1-48.8) previous ly  descr ibed .  General ly competent. 

160-194' Broken, f e ldapa th ized ,  f r a c t u r e d  zone wi th  ep ido te  
(48.8-59.1) and l imon i t e  a long most f r a c t u r e s .  Fe ldspar  i s  

gene ra l ly  p ink  i n  co lour  and c o r e  i a  broken. 

A l t e r a t i o n :  The f e l d s p a r s  have been p a r t i a l l y  a l t e r e d ,  except  i n  
t h e  v i c i n i t y  of f a u l t s  and f r a c t u r e s  where they a r e  

t e 

e3. 

!- 

3 
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Medium to coarse-grained quartz monzonite, some bro- 
ken zones, only biotite and some feldspar altered. 

Broken, feldspathized porphyroclastic zone - old 
fault zone? Fractures are shallow to the core. 

Badly broken, highly fractured, fault zone. Numerouc 
zones of gouge, sand, ground and friable core. 
Fractures are near-parallel to the core and at 30'. 
Gouge is buff-grey-green colour. 

Feldspathized fracture zone - old fault? 
Fractures have an orange-buff colour to them. Sand 
seam @ 294' ( 89.6 1. 

Competent medium to coarse-grained quartz monzonite. 

Badly broken, friable, decomposed zone. 

Competent quartz monzonite, medium-grained - minor 
zones of feldspathization. 

Fractured feldspathized zones are pink-orange-tan 
colour. Sand seam @ 349' ( 106.4 1. 

Medimgrained quartz monzonite. Fractured and 
broken core; 357-358' (. 108.8-10a.l)' :Fractures are 
near-parallel to the core. Gouge is white to green 
in colour. 

HOLE NO. J-5 
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ANALYTICAL PESULTS 

SAMPLE 
NUMBER 

111474 

111475 

111476 

111477 

111478 

111479 

111480 

111481 

111482 

111483 

l l l k 4  

111485 

111486 

111487 

111488 

111489 

111490 

111491 

111492 

111493 

111494 

111495 

111496 

111497 

.I1498 

111499 

111500 

-11501 

111502 

11503 

111504 

- 

-- . 

FOOTAGE RADIOMETRIC ASSAY 

ZU304 

GEOCHEMICAL ASSAY 
ZU304 
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PPM PPM 

U Th 1 
111437 2 .5  15 ' 
111438 3.0 15 , 
111439 2 .5  17 
111440 3.5 12 
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522 
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PROJECT E r 

DIP IISlS LOC*TION Jove Claims 
27.. ...b6N. . ( m s  

- HOLE NO. xOO..... 522-79-2646 ................. 
SECTION .................................... AZIMUTH ................................. 

LATITUDE ......... ............. DIP -600 ............................... 
ENGTM 549. . . . . . . . . . . . . . . . . . . . . . .  

.......... 

Casing Weathered bou lde r s  of a l t e r e d  q u a r t z ,  monzonite 
were cored from 10.OO t o  20.0° (Name) 

Medium gra ined ,  F o l i a t e d ,  A l t e r e d ,  B i o t i t e  - 

MUSCOVITE - QUARTZ MONZONITE 

Colour : The co lou r  v a r i e s  from a brown whi te  t o  a g r e y i s h  
brown whi te  

Hardness : 5-7 

Composition: 20% K-Feldspar 
35% P l a g i o c l a s e  
30% Quartz 
10% Muscovite 
5% B i o t i t e  

Texture:  F i n e  t o  medium g ra ined .  The q u a r t z  and f e l d s p a r  
c r y s t a l s  a r e  sub  t o  anhedra l  w i t h  g r a i n s  lmm t o  
3mm i n  s i z e .  

Muscovite i s  euhedra l  and i s  medium t o  coa r se ,  whilt 
euhedra l  b i o t i t e  i s  f i n e  g ra ined .  

S t r u c t u r e :  There a r e  s e v e r a l  sand seams and 3 c o n e s o f  i n t e n s e 1  
broken c o r e  p re sen t  a t  t h e  fo l lowing  footages :  

54.4 -55.0 ground co re  
(16.6-16.8) ground c o r e  
56.0 - 58.0 ground c o r e  
(17.1 - 17.7) ground co re  
66.0 - 67.0 ground co re  
(20.1 - 20.4) ground c o r e  

HOLE NO. 



DESCRIPTION 

ground c o r e  
ground c o r e  
ground c o r e  
ground c o r e  
i n t e n s e l y  f r a c t u r e d  
c o r e  
sand seam 

f r a c t u r e d  c o r e  

sand is  repor t ed  151.0 '  ( ) 
There i s  a  88% l o s s  of c o r e  i n  
t h i s  i n t e r v a l .  
sand seam a t  168.0 

sand seam a t  176 

ground core  

badly f a u l t e d ,  sand a t  196'  
( ) 68% l o s s  of c o r e  
ground co re  

ground c o r e  

ground c o r e  

ground c o r e  
Of a l l  t h e  shea r  zones p resen t  t h e  most s i g n i f i c a n t  one 
i s  t h e  i n t e r v a l  188.0 t o  205.0 (57.3-62.5). 
A l o s s  of c o r e  f o r  t h i s  s e c t i o n  i s  68X. 
A c rude  f o l i a t i o n s  d i f e r r e d  by t h e  o r i e n t a t i o n  of 
b i o t i t e  g r a i n s  and elongated qua r t z  g r a i n s ,  c u t s  t h e  
c o r e  a t  70' t o  90°. F r a c t u r e  p a t t e r n s  tend t o  c u t  t h e  
c o r e  a t  80 t o  90' down t o  t h e  66' (20.1) mark. A t  t h a t  
po in t  a  second s e t  c u t t i n g  t h e  c o r e  a t  45' appears .  
These p a t t e r n s  con t inue  t o  120'  (36.6) where a  30' 
p a t t e r n  appears .  A t  t h e  200' (61.0) mark. only  t h e  80- 
90° p a t t e r n  remains wi th  a  few 30' f r a c t u r e s  p resen t .  
The l o s s  of  c o r e  encountered i n  t h i s  ho le  is a s  fo l lows 

. .. . 
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1IDORADO NUCLLAR LIMITtD 

Alteration: 

Elsewhere there  was 95-100% recovery 

The fe ldspars  have been kaol inizedlser ic i t ized v 
while biot i te  has been ch lor i t i zed .  Bio t i te  i s  also 
remined by limonite. Staining of the u n i t  suggests 
t he  K-spar i s  a  r e s u l t  of a  metasomatic a l t e r a t i o n  
of plagioclase.  (Uneven c rys t a l  faces,  inclusions 
of plagioclase i n  K-spar grains) The f rac tures  ten 
to  be covered with ch lo r i t e  and/or limonite. The 
u n i t  has a  very bleached appearance i n  the  v i c i n i t ]  
of f a u l t s  due t o  intense a l t e r a t i o n  of the f e l d s p a ~  
I n  some instances,  the  Feldspar has been almost 
weathered out completely leaving a f r i a b l e  quartz- 
r i c h  zone: There a r e  minor t races  of gummite a t  
215.0' (76.5). Epidote is present on f rac tures  
a t  128' (39.0). 

Generally the  section is more weathered near the t c  
of the hole. 

HOLE NO. 



[IDORADO NUCLEAR LIMITfD 

DESCIlCTlOIl 

Radioac t iv i ty :  

Mine ra l i za t ion :  

(6 .l-37.5) 

There i s  a s l i g h t  b i t  of r a d i o a c t i v i t y  de tec t ed  by 
t h e  BGS-1SL a t  196.0' (195/175cps). See t h e  
downhole probe f o r  more s i g n i f i c a n t  d a t a .  

Spots  of gummite ( a u t u n i t e )  a r e  p re sen t  a t  196.0' 
(59.7)and a t  251.0' (76.5). 

Competant weathered qua r t z  monzonite. Some f r a c -  
t u r e s  a r e  p r e s e n t  and have ground co re  a s soc ia t ed  
wi th  them. The weathering of t h e  f e l d s p a r s  h a s  
imparted a  ve ry  chalky appearance t o  t h i s  s e c t i o n .  

This  zone i s  badly f r a c t u r e d  and f a u l t e d  qua r t z  
monzonite. There a r e  numerous sand seams a s  
repor ted  e a r l i e r .  F a u l t s  a r e  r ep resen ted  by ve ry  
f r i a b l e ,  "decomposed1'- looking core. 

Competant qua r t z  monzonite wi th  some f r a c t u r i n g .  
The u n i t  is n o t  a s  weathered a s  t h e  previous  i n t e r -  
v a l s .  

MEDILTM BRAINED BIOTITE MUSCOYITE - QUARTZ MONZONITE 

Colour : s t e e l  g rey  - b l u e  
Hardness 6 -7 
Composition 40% p lag ioc la se  

30% quar t z  
20% K-feldspar 
5-10% b i o t i t e  
5-10% muscovite 

Texture:  Medium t o  coa r se  g ra ined .  The f e l d s p a r  g r a i n s  a r e  
anhedra l  t o  subhedra l  and u p  t o  5mm i n  s i z e .  
Quartz is a l s o  anhedra l  t o  subhedral  but  on ly  2-3 
mm i n  s i z e .  B i o t i t e  i s  euhedra l  t o  subhedra l  
(1-2mm i n  s i z e )  whi le  Muscovite i s  a l s o  euhedra l  
t o  subhedra l  but up t o  5mm i n  s i z e .  

CORE 

HOLE NO. 



DESCRIPTION 

Al te ra t ion :  

Rad ioac t iv i ty :  

Minera l iza t ion:  

The u n i t  i s  g e n e r a l l y  massive w i t h  a l o c a l  crude 
f o l i a t i o n  c u t t i n g  t h e  core  a t  70°. This  f o l i a t i o n  
i s  def ined  by elongated g r a i n s  of quar t? .  F rac tu re  
p a t t e r n s  out  t h e  c o r e  at  30'. 45Oand 600-80'. 
S i g n i f i c a n t  f a u l t  zones are a s  fol lows;  

361.0-365.0 c l a y  i n  f r a c t u r e s  c u t t i n g  t h e  c o r e  
(110.0-113.0) a t  30' t o  45' 

463.M67 .0 f r a c t u r e d ,  broken co re  
(141.1-142.3) . 

474.4-474.8 badly broken co re  
(144.6-144.7) 
498 .O-498.5 ground c o r e  
(151.8-151.9) 
511.5-512.0 ground core  
(155.9-156.1) 

The i n t e r v a l  458' t o  485' (139.6-147.8) is ve ry  
f i n e  grained and has a po rphyroc las t i c  appearance 
t o  i t .  Th i s  r ep resen t  an  o l d  f a u l t  zone, a lOcm 
s e c t i o n  of pegmatite i s  p resen t  a t  433.0 (135.0) 

B i o t i t e  i s  c h l o r i t i z e d  a n s  some f r a c t u r e s  a r e  co- 
vered wi th  c h l o r i t e  and se rpen t ine .  Below 399.0' 
(171.6) carbonate  material f i l l s  most f r a c t u r e s  
above t h a t  poin t  s t i l b i t e  has f i l l e d  t h e  f r a c t u r e s .  
Large pods of garnet  a r e  a s s o c i a t e d  wi th  t h e  peg- 
m a t i t e  v e i n  a t  443.0 (135.0). General ly t h i s  
u n i t  i s  f r e s h e r  looking than  t h e  previous u n i t .  

none 

none 

Badly broken co re  a s soc ia t ed  wi th  f r a c t u r e s  cut t ing 
t h e  c o r e  a t  30' and a t  45'. 

Clay m a t e r i a l  i s  present  i n  some f r a c t u r e s .  

HOLE NO. 



'LC 3L'DC 

Note: 

Medium grained qua r t z  monzonite wi th  carbonate  
m a t e r i a l  appearing a t  399.0 (171.6) 

I 
Very f i n e  gra ined  z m  wi th  some porphyroclas ts  (up 
t o  3 m )  which may s i g n i f i y  a n  o l d  f a u l t  zone. The 
con tac t  w i th  t h e  next  sub u n i t  i s  ve ry  sharp .  

Medium gra ined  qua r t z  monzonite. The qua r t z  content  
appears  t o  be decreas ing  a t  53b1(163.4) whi le  t h e  
f e l d s p a r  con ten t  i s  inc reas ing .  

Th i s  sub-unit  has  c l o s e  t o  10% quar t z  and i s  s o  
tending  t o  be s y e n i t i c .  There i s  up t o  10% 
carbonate  m a t e r i a l  present-most is t i e d  up i n  
f r a c t u r e r .  

The fol lowing samples were taken from t h i s  ho le  f o r  
mine ra log ica l  s tudy.  

Sample I\ foo tage  
1294 443 .O' (135 .O) 
1295 460.0' (140.2) 
1296 536.0' (163.4) 
1297 545 .O' (166.1) 

CORE s 
WIDTH 

HOLE NO. 
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ANALYTICAL RESULTS DDH 522-79-26-J-6 

FOOTAGE RADIOHETRIC ASSAY 

- 

GEOCHMICAL ASSAY 
ZU304 

5.0 

3.5 

5.0 

3.0 

3.0 

2.0 

1.0 

2.0 

2.0 

2.0 

2.0 

2.5 

5.0 

4.5 

6.5 

6.5 

2.0 

2.0 

2.5 

4.0 

3.5 

5.0 

2.0 

9.5 

7.0 

9.0 

9.0 

12.0 

14.0 

12.5 

8.5 

19.0 

LO. 5 

15.5 

21.5 

7.0 

17.5 



- 
SAWLE 
NUMBER 

14601 

14602 

14603 

14604 

i4605 

14606 

.4607 

114698 

.I4699 

114700 

14701 

114702 

' 14703 

-14704 

114705 

14706 

14608 

4609 

14610 

4 611 

14612 

4613 

14614 

' 14707 

-14708 

114709 

14710 

114711 

14712 

114713 

14714 

114715 

14716 

~ 1 4 7 1 7  

' 14718 

J4719 

114720 

- 

FOOTAGE 

r . l > U L l  b 

26-5- 6 

GEOCHEMICAL ASSAY 
ZU304 
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SAMPLE NO. : PPH 
V PPM Th 7 

26-114 701 4.5 
114702 3.5 
114703 8.0 

:: i 
14 

114704 4.5 1 3  i 
1 ~ 5  2.5 1 5  i 

114706 4 .O 12 
114707 7.5 16 / 
114708 3.5 
114709 4.5 l7 1 1 5  8 

3.0 m 7 1 0  12 1 
114711 3.5 14 i 
114712 2.5 14 j 
114713 2.5 
114714 4.0 17 l5 1 
11L715 6.5 16 i 

114716 2.5 17 
114717 5.0 14 
114718 1.5 
114719 6.5 :q 4 
114720 2.0 16 
114721 7.0 1 5  I 
114722 2.0 12 / 
114723 3.0 
114724 3.0 l2 1 16 . 

i 
114725 6.0 19 j 
114726 4.0 14 , 
114727 1.5 16 : 

114728 2.5 15 
114729 1Q.O 15 i 
1 1 7  1.5 14 1 
114731 1.0 14 j 
114732 4.5 17 ,! 
114735 2.0 19  
114734 1.0 12 : 

114735 2.0 1 8  ; 

114736 1.5 1 5  
114737 2.5 15 , 

114738 2.5 14 
114 739 1.0 12 : 

- 740 0.5 12 i 





DIP 11SlS  
LOCATION 41+?OW .......... -. HOLE NO. .. 522-79-26-3-7 .. 

SECTION 29t00F.1. .................. ~z~mvrn .. l l O o  . . 

UIIIUDE ............... .............. D I P .  -60.i.... . . . . . . . .  

DEPARTURE LENGTH . 
ELEVATION ....................................... PURPOSE . . . . . . . . . . . . . . . . . .  EXPLORATION 

16/09/79 CORE % ... . . COMPUTED . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I sroaAGs . . . . . . . . .  L,GED ,, W.J. OLSSON 

TRE! 

F LLAB 

CASING 

NAME : - 
Colour: 

Hardness : 

Composition: 

BADLY? WEATHERED LIllONITIC BIOTITE-MUSCOVITE QUARTZ 
MONZONITE 

brownish-white 

30% K-f e l d s p a r  
25% p l a g i o c l a s e  
25% q u a r t z  
10% b i o t i t e  
10% muscovite 

Texture: Medium t o  coarse-grained.  
Fe ldspar  g ra ins  a r e  up t o  5mm i n  s i z e ,  t h e  q u a r t z  is 
2 t o  3mm, and t h e  muscovite i s  up t o  7mm. Quartz and 
f e l d s p a r  g r a i n s  a r e  subhedra l  t o  anhedra l  wh i l e  t h e  
muscovite and b i o t i t e  a r e  euhedra l  t o  subhedra l .  

S t r u c t u r e :  A crude f o l i a t i o n ,  def ined  by t h e  o r i e n t a t i o n  of b i o t i t  
and t h e  e longa t ion  of q u a r t z  g ra ins .  Seve ra l  f a u l t  and 
f r a c t u r e  zones a r e  p r e s e n t  a t  t h e  fo l lowing footages :  

Gouge i n  f r a c t u r e  c u t t i n g  t h e  core  a t  45'. 

Gouge s i m i l a r  t o  above. 

Sand seam. 

HOLE NO. - 



METRES 

i l .  7-54.0' 
L5.8-16.5 

i4.0-57.0' 
L6.5-17.4 

51.0-63.0' 
18.6-19.2 

30.0-80.5' 
24.4-24.5 

103.9-104.4' 
31.7-31.8 

110.0-118.7' 
33.5-36.2 

120.0' 
36.6 

121.0-121.5' 
36.9-37.0 

134.0-136.0' 
40.8-41.5 

145.0-146.0' 
44.2-44.5 

150.0-151.0' 
25.7-26.0 

156.0-158.0' 
47.5-58.2 

166.0-167.0' 
50.6-50.9 

180.0-182.0' 
54.9-55.5 

Sand seam. 

Broken co re  with f r a c t u r e s  c u t t i n g  t h e  h o l e  a t  30' and 
a t  45'. 

Sand seam. 

Broken core. 

Broken core. 

Broken core,  ground core 110-111' 

0 
2'' (5cm. ) gouge c u t t i n g  t h e  co re  a t  60 . 

0 
Ground and broken co re  a s soc ia t ed  wi th  f r a c t u r e s  a t  30 
t o  t h e  hole.  

0 
Broken co re  accompanying f r a c t u r e s  45 t o  the  hole .  

S imi la r  t o  above. 

S imi la r  t o  above. 

0 
F rac tu res  c u t  the  core  a t  0 , 30' and 90'. 

Broken and ground core.  

A pegmati te  v e i n  i s  assoc ia t ed  with a zone of broken 
core  and f r a c t u r e s  running 0' and 30' t o  t h e  ho le .  

PROJECT z2 - - 
PAQE L 

HOLE NO. - I 



I I  DOIWDO NUCII AR I IMlTl D 

D ~ R I C T I O N  

Broken core. 

Broken core with f rac tures  lying 60' to  the hole. 

0 
Broken core accompanying fractures  60 to  the core. 

Gouge i n  f rac tures  lying 10' and 45' to  the hole. 

Broken core with f rac tures  a t  0' and 30' to  the hole. 

0 
Broken core accompanying fractures  a t  0 to  the hole.  

Broken core with smokey quartz veins. 

Very h a r i  and bai ly  broken core accompanying f rac tures  
lying 20 and 45 t o  the hole. 

These a r e  several  zones of poor recovery as  follows: 

Footage Meterage Loss of Core 

Generally f rac tures  tend t o  cut  the core a t  30' and 45' throughout 
the un i t .  

PMJECT - SO 7 - 
PAOE 3 

HOLE NO. 5-7 
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DPCRIPTION 

Alteration: 

Radioactivity: 

The biotite is rimmed by limonite imparting the brown 
hue to the colour. Staining suggests the K-feldspar 
formed at the expense of the plagioclase. The feldspar 
have been altered to sericite and kaolinite, which im- 
part the white to the colour. Limonite is present on 
most fractures and is accompanied in some cases by 
manganese. Secondary uranium oxides (gummite) are 
present at 190.9' (58.2 ) and 201.5' (61.4 ) . Flake 
of gummite are alos present along fractures between 
130.0' (39.6 ) and 211.OV(. 64.3 ) .  

The core from 130.0' (39.6 ) to 211.0' (64.3 ) reads 
125 to 175 cps over a background of 100 cps. The highs 
coincided with gummite-coated fractures at 190.9' 
(58.2 ) and 201.5' (-61.4 ) giving a reading of 
250 cps. 

Mineralization: G-te is present on fractures at 190.9'oC 58.2 ) 
(45 to core) and at 2g1.5' C 61.4 C60 to the core) 
cutting the hole at 60 . 
The unit is very weathered and possesses a chalky-bram 
colour due to the alteration products. The pegmatite 
vein cutting the core at 180' (54.9 ) contains 2 mine- 
rals: One is clear with striations (iron-free tour- 
maline?) and the second is brown-black and in the cent1 
of a garnet(rutile?). There is a chill margin of 6" 
(l5cm) or go on the downhole side of the vein which 
lies at 30 to the core. 
Although only 2 fractures have a large amount of gummil 
in them (-190.9' (58.2 ) and 201.5' C 61.4 1). most 
other fractures between 130.0' (39.6 ) and 211.0' 
( 64.3 ) have some traces of U-oxides along them. 
A vein of very smokey quartz, which cored very poorly, 
is present at 224.0' ( 68.3 ) to 227.0' ( 69.2 ). 
The bottom of the unit is marked by a fracture zone 
which is coated with epidotelserpentine. 

522 PMJEC+ - - 
PAOE 4 
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M E T H L S  

NAME : - 
Colour: - 
Hardness : 

Composition: 

Texture: 

S t ruc tu re :  

MUSCOVITE-BIOTITE-QUARTZ MONZONITE 

S t e e l  b l u e  grey 

40% p l a g i o c l a s e  
20% K-feldspar 
25% quar t z  
5-10% muscovite 
5-10% b i o t i t e  

Medium t o  coarse-grained. 
The f e l d s p a r  and qua r t z  c r y s t a l s  a r e  anhedra l  and a r e  
up t o  5mm i n  s i z e .  B i o t i t e  tends t o  be  anhedra l  t o  sub. 
hedra l  and very f ine-grained,  whi le  muscovite c r y s t a l s  
a r e  euhedra l  t o  subhedral  and up t o  8mm i n  s i z e .  

F rac tu res  tend t o  c u t  t h e  co re  a t  30°, 45' and 60'. No 
major f a u l t s  a r e  p resen t  i n  t h i s  u n i t .  Broken co re  
s i g n i f y i n g  f r a c t u r e d  zones appears  a s  fo l lows:  

282.0' (86.0 1: Broken core.  
334.0' (101.8 1: Broken core  wi th  some gouge. 

360.0-363.0' (109.7-110.6 : 3' (0.9 ) of caved m a t e r i a l .  
395.0-396.0' (120.4-120.7 : Broken co re  wi th  f r a c t u r e s  

l y i n g  45' t o  t h e  hole .  

There are 2 bands of dark,  smokey quar t z  a t  360.0' 
(109.7 ) and a t  396.0' (120.7 ). I n  both i n s t a n c e s ,  
some l o s s  of co re  accompanies these  footages .  
Seve ra l  v e i n s  of pegmati te  a r e  p resen t  a s  follows: 
280.0' (85.3 ) ;  396.0-397.0' (120.7-121.0 1; 
475.0-477.0' (144.8-145.4); 493.0-494.0' (150.3-150.6 
502.0' C153.0 1. 

Loss of core  w i t h i n  the  u n i t  i s  a s  fol lows:  

PAGE 
CORE SAMPLES 
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M E T R E S  

Footage Meterage Loss of Core 

A l l  other footages had l e s s  than a 5% l o s s  of core. 

Alteration: 

Radioactivity: 

Bio t i te  has been p a r t i a l l y  a l t e r ed  to  ch lo r i t e  while 
the fe ldspars  have been p a r t i a l l y  a l t e r ed  t o  s e r i c i t e  
and kaolin. The plagioclase appears to  be l e s s  a l terec  
than the K-feldspar. The quartz veins a r e  comprised 
of very smokey quartz,  p i tch  black i n  colour. S t i l b i t e  
is present i n  the shallow dipping f rac tures .  

None detected by the BGS-1SL o r  the  downhole probe. 

Mineralization: None 

END OF HOLE. 

The uni t  is qu i t e  fresh-looking compared t o  the p r e v i o ~  
uni t .  It is competent with 4' (1.2 ) sect ions  of core 
not uncommon. Fractures tend t o  be t igh t .  The smokey 
quartz veins a r e  prominent but there is no radioact ivi i  
associated with them. 

HOLE NO. - 
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C O R E  HISTOGRAM 

core geocheml (ppm U) 





212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE 9BC02tl 

I AREA CODE CHEMEX LABS LTD. ,... 604 
043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50829 

To: Eldorado Nuclear Ltd.. 
INVOICE NO. 33230-U 

Ste. 400 - 255 A l b e r t  St.,  34061-Th 
Ottawa, O n t .  RECEIVED 3-64? ANALYSED 

Sept. 21/79 
KIP 6A9 

ATTN: P r o j e c t  522 ROCKS O c t .  16/79 

SAMPLE NO. : 
PPM PPM 
U Th 

26-114741 2.5 1 9  / 

n 
unuma 

C.*.DII* 7 l r n Y D  
CERTIFIED B Y :  .... 



212 BROOKSBANK AVE 
NORTH VANC0UVER.B C 
CANADA 
TELEPHONE 
AREA CODE CHEMEX LABS LTD. 

984 W t l  

043 52597 I '  
,\, 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS / --\ 
I 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50830 < 

TO: Eldorado Nuclear Ltd., INVOICE NO. 33230 -U 
STe. 400 - 255 Albert  St., 34061 -Th 
Ottawa, Ont. RECEIVED Sept. 21/79 
KIP 6A9 

A n N :  Project  522 - Rocks ANALYSEO Oct .  16/79 

I 
SAMPLE NO. : 

PPM PPM 
U Th 

26-111552 0.5 14 
111553 1.0 14 
111554 1.0 14 
111555 1.0 14 
111556 1.0 12 
111557 1.0 
111558 1.0 

1.0 
:: j 

111559 
111560 1.0 13  
111561 1.0 13  
111562 1.0 
111563 1.5 

l5 I 
14 
13 
16 111564 1.5 

111565 3.0 5 
15 111566 1.5 - 

111567 15 I 1.5 
111568 1.0 14 
111569 1.5 15 

16 111570 3.0 
16 111571 1.5 
15  111572 1.5 ! 

111573 1.0 12 ! 

13 111574 1.5 
111575 1.0 . 15 i 

15 111576 1.0 
111577 1.0 l b  
111578 1.0 17 

14 111579 1.5 
111580 2.0 15  
111581 1.0 14 
111582 1.5 15 
111583 1.0 14 
111584 1.5 15  : 

20 26-111585 1.5 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
Eldorado Nuclear Ltd., 
Ste. 400 255 Albert St., 
Ottawa. Out. 

212 BROOKSBANK AVE. ' 
NORTH VANCOUVER. B.C. A. 
CANADA V7J2C1 
TELEPHONE: 984-0221 / / '  ' 
AREA CODE: 604 
TELEX: 04-352597 / 

J 

CERTIFICATE NO. 50950 

INVOICE NO. 33274 - U 
34061-Th 

RECEIVED Septenber 21. 19: 

ATTN: 
IUP 6 ~ 9  

C.C & INV. W. olsson Rocks 
ANALYSED October 18, 1979 

SAMPLE NO. : PPM PPM 
n 17, 

26 - 111506 2.0 2 
111507 53 13 
111508 7.0 15 
111509 11.0 15 
U1510 7 2 16 
111511 13.0 15 
111512 12.5 16 
111513 18.5 15 
111514 18.0 15 
111515 7 .0  14 
111516 11.5 13 
111517 8.0 15 
111518 11.0 17 
111519 8.5 14 
111520 12.n 13 
111521 10.0 14 
111522 5.5 13 
111523 7.0 15 
111524 19.5 12 
111525 8.0 15 
111526 42 13 
111527 15.0 16 
111528 5.5 15 
111529 6.5 15 
111530 14.0 14 
111531 9.5 16 
111532 8.0 18 
111533 8.5 16 
111534 12.5 16 
111535 7.5 16 

26 - ill536 8.5 11 

1 I 
"'*.a 

SI*.DU* 7c'nYO 
CERTIFIED BY: 

)..-no* 



212 BROOUSBANK A V E  
NORTH VANC0UVER.B C 
CANADA V7J 2C1 - 
TELEPHONE 884-0221 

CHEMEX LABS LTD. AREA CODE 604 

TELEX 043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE NO. 66482 

TO: Eldorado Nuclear Ltd . , INVOICE NO. 33192 
S t e .  400 - 255 Albert  S t . ,  

57 RECEIVED Sept.  21/79 
Ottawa, Ont. 

ATTN: 
KIP 6A9 ANALYSED Oct. 15/79 

Project  - 522 



212  BROOKSMANK AVE.  
N O R T H  V A N C 0 U V E R . E . C .  

C A N A D A  V7J 2C1 

TELEPHONE 98(-0221 

CHEMEX LABS LTD. ZXYDE 
, 

604 
043 52597 

.ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIFICATE NO. 66483 

TO: Eldorado Nuclear Ltd.,  INVOICE NO. 33192 
S t e .  400 - 255 Albert S t . ,  

RECEIVED 
Ottawa, Ont. Sept.  21/79 

KIP 6A9 ANALYSED Oct. 15/79 
A n N :  Project  - 522 



212 BROOKSBANK AVE 
NORTHVANCOUVER e c  
CANADA V7J ZC1 .- 

CHEMES LARS L T D .  
TELEPHONE ~ ~ ( ( 1 7 2 1  

f AREA CODE 604 
TELEX 043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  
TO: Eldorado Nuclear Ltd . ,  

S t e .  400 - 255 Albert  S t . ,  
Ottawa, Ont. 
KIP 6A9 

AnN: Project  - 522 

CERTIFICATE NO. 66484 

INVOICE NO. 33192 

RECEIVED Sept.  21/79 

ANALYSED O c t .  15/79 

SAMPLE NO. : 

I- U308 (N.A.) 
0 .001  

-- 

-- 







JOVE CLAIMS 

CLAIMS GRANT 
NUMBER 

RECORDING *EXPIRY 
DATE DATE 

JOVE 1-8 YA10220-YA10227 J u n e  7 /77  June 8 / 8 3  
JOVE 9-16 YA10756-YA10763 Aug.  27 /77  Mar. 9 / 8 1  
JOVE 1 7 - 1 3 2  YA29892-YA31007 J u n e  9 / 7 8  M a r .  9 / 8 1  
JOVE 1 1 9 - 1 2 2 F  YA32578-YA32581 J u n e  8 /79  June  8 /80  
JOVE 1 3 3 - 3 6 0  YA47347-YA47574 S e p t .  3/79 S e p t .  3 /80  
JOVE 361-370  YA47337-YA47338 S e p t .  3/79 S e p t .  3/80 

* T h e  E x p i r y  D a t e  s h o w n  i s  based on the  C e r t i f i c a t e s  
of Work  on hand i n  E l d o r a d o ' s  f i les .  Work  from 1 9 7 9  
w i l l  be s u b m i t t e d  l a te r  i n  the  spr ing t o  revise t h e  
dates. 

A c r e a g e  = 1 9 , 1 4 6  acres. 






















































































	090657
	Table of Contents
	Certificate of Analysis
	Heavy Mineral Data
	Maps



