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ELDOR RESOURCES LIMITED 

B.J. Proudfoot 
Min i  ng Recorder 
Dawson Mining D i s t r i c t  
Box 249 
Dawson Ci ty ,  Yukon 

Dear Mr. Proudfoot: 

In response to  
cos ts  on our Hay mineral 
f o r  your requirements . 

1982 Expendi tures 

Logist ic  Support 

Sa l a r i e s  
Burden on s a l a r i e s  
Office cos ts  
Shipping charges 
Contractor 
Field supplies 
Field transporati  on 
Rents & Maintenance 

Soi 1 Geochemistry 

Sa la r ies  
Burden on s a l a r i e s  
Shi ppi ng charges 
Lab analysis  
Field supplies 

your l e t t e r  of January 27 requesting a statement of 
claims, I trust the following wi l l  be s u f f i c i e n t  

Hay Claims #1-97 inclus ive  

Grant #YA64807-YA64903 inclus ive  



Hydro Geochemistry 

Sa lar ies  
Burden on s a l a r i e s  
Lab ana lys is  
F i e l d  suppl ies 

Dra f t ing  and C l  e r i  c a l  

Sa lar ies  
Burden on sa la r ies  
O f f i c e  costs 

Report i  n g  

Sa lar ies  
Burden on sa la r ies  
Shi pp i  ng charges 

Geological 

Sa lar ies  
Burden on sa la r ies  
Shi pp i  ng charges 
Lab ana lys is  
Rents and Maintenance 

TOTAL $43,603 

JSR: c l  f 

Yours t r u l y ,  A 

S. RICHARDSON 
o r  Expedi t e r  

cc: R.D. Cruickshank 
L.A. Homkniuk 
546-70 Disp. 
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I .  SUMMARY 

Eldorado Nuclear Limited i s  the sole  participant in Project 546. 

Reconnaissance uranium stream geochemistry was conducted in the summer 

of 1981, leading to  staking of the 97 claim HAY group i n  November of tha t  

year. The objective of t h i s  project i s  to  locate a basal-type uranium 

deposit. Some exploration fo r  epi thermal precious metal s has a1 so been 

undertaken on the property. 

The HAY group i s  underlain by Tertiary rhyol i tes ,  andesites,  and 

related c l a s t i c  sediments, which unconformably overl ie  an older meta- 

morphic basement complex. Sedimentary rocks a t  the base of the Tertiary 

succession are  regarded as possible hosts for  uranium mineralization, 

deposited from ground-waters emanating from underlying f a u l t  zones. 

Despite d i f f i c u l t i e s  imposed by a nearly complete absence of outcrop, 

geological mapping has inferred the presence of a number of high-angle 

(probably normal ) f au l t s .  The claims were staked to  cover two water/sedi- 
- 

ment uranium anomalies discovered i n  1981. 

The 1982 program consisted of detailed stream water and sediment 

sampling, reconnaissance so i l  sampling, and geological mapping. The 

known uranium anomalies were confirmed, and one was extended. Both a re  

accompanied by elevated uranium in so i l  values; a number of other l e s s  

s ignif icant  uranium in so i l  anomalies were also discovered. One of the 

two important uranium occurrences i s  probably related to  an intrusive 

volcanic breccia; and the other to  egress of uraniferous groundwaters 

from f a u l t  zones. The ultimate source of the metal has not been ident i f ied.  

No evidence of precious metals mineralization was encountered. 

Proposed work fo r  subsequent f i e ld  seasons includes more detai  1 ed 

soi 1 sampl i ng and geological mapping, magnetometer and VLF-EM surveys, and 

possible trenching. Dril l ing would ultimately be required to  properly t e s t  

the basal deposit theory. 



11. INTRODUCTION 

Eldorado Nuclear L im i ted  i s  t h e  s o l e  owner and p a r t i c i p a n t  i n  

P r o j e c t  546. Th i s  i s  c a l l e d  the  "Haystack" P ro jec t ,  a f t e r  Haystack 

Mountain, a prominent geographical f eac tu re  l oca ted  j u s t  n o r t h  o f  t he  

c l a i m  group. Work i n  1982 cons is ted  o f  a p r e l i m i n a r y  eva lua t i on  o f  t he  

97 c la ims belonging t o  the  HAY group, which were acqui red i n  November o f  

1981. The l o c a t i o n  o f  t h i s  c l a i m  group i s  i n d i c a t e d  on F igure  1. 

The o b j e c t i v e  o f  t he  Haystack P r o j e c t  i s  t o  l o c a t e  a "Sherwood- 

Type" basal uranium depos i t .  The c h a r a c t e r i s t i c s  o f  t h i s  model, and poss ib le  

a p p l i c a t i o n s  t o  t h e  Haystack area, a re  discussed i n  Cruickshank (1981) and 

have r e c e n t l y  been descr ibed by Boy1 e (1982). T e r t i a r y  sedimentary rocks 

a t  Haystack Mountain have been explored f o r  f o s s i l  p l a c e r  gold, and f o r  

coa l ,  a t  i n t e r m i t t e n t  per iods  s ince  t h e  e a r l y  years o f  t h i s  century;  t h i s  

t o p i c  i s  a l s o  discussed more f u l l y  i n  t h e  1981 r e p o r t .  

Work on t h i s  p r o j e c t  commenced i n  t h e  summer o f  1981, i n v o l v i n g  

the  reg iona l  e v a l u a t i o n  o f  an area o f  T e r t i a r y  sedimentary and vo l can ic  

rocks, i n  t h e  Haystack Mountain-Henderson Dome area, 30 t o  70 km south 

o f  Dawson. Th is  work cons is ted  o f  reg iona l  and semi -de ta i led  stream geo- 

chemistry,  p rospect ing  and geo log ica l  mapping. Ninety-seven c la ims were 

staked t o  cover two uranium geochemical anomal i e s  (Cruickshank, 1981). 

geol og i ca l  

geochemica 

group f rom 

The 1982 program cons is ted  o f  reconnaissance s o i l  sampling 

mapping over  t he  e n t i r e  c l a i m  group, and of more d e t a i l e d  

1 surveys. A two t o  th ree  man crew was present  on t h e  c l a  

June 9 t o  J u l y  19, 1982. 

and 

stream 

i m 



111. LOCATION AND ACCESS 

The project  area i s  s i tua ted  50 km south south-east of Dawson 

(Fig. 1 )  The best  access i n  summer is  by hel icopter .  The neares t  a l l -  
weather roads a r e  a t  the  mouth of Quartz Creek (14 km nor th ) ,  and on t he  
south s ide  of Montana Creek (6  km southeast ) .  A t r a c t o r  road on Bismark 

Creek approaches t o  within 1 km of the  claim group, while another on 
Stowe Creek reaches the  HAY boundary. Natural hel icopter  landing s i t e s  
a r e  almost non-existant,due t o  f o r e s t  cover, b u t  a number of pads have 

been prepared by Eldorado f ie1  d crews. 

Good campsites a r e  not ava i lab le ,  as  the  only level areas  a r e  

on the  ridge-tops, where there  i s  no water. 
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I V .  PROPERTY 

The HAY c la ims were staked i n  t h e  f a l l  o f  1981 and recorded 

on November 13 of t h a t  year. The c la ims HAY 1 t o  HAY 97 have g ran t  

numbers ranging consecut ive ly  f rom YA64807 t o  YA64903. Tags were a f f i x e d  

t o  the  posts dur ing  the  1982 f i e l d  season. The c la ims are  100% owned--by 

Eldorado Nuclear L imi ted,  who a l so  performed t h e  work. 

Actual  work was c a r r i e d  o u t  on each o f  t h e  97 claims. Expenses 

were s u f f i c i e n t  t o  cover f o u r  year  ' s  assessment requ i  rements (over $400 

per  c la im) .  A p p l i c a t i o n  has been made t o  t h e  mining recorder  i n  Dawson 

f o r  c e r t i f i c a t e s  o f  work t o  cover t h i s  per iod.  The c la ims should be i n  

good standing u n t i l  November, 1985, i f  t h e  c e r t i f i c a t e s  are  granted. 

I n  p lanning o f  f u t u r e  work on these claims, i t  should be noted 

t h a t  a c t i v i t i e s  such as geo log ica l  i n v e s t i g a t i o n s  may o n l y  be app l i ed  

aga ins t  assessment du r ing  t h e  f i r s t  t h ree  years a f t e r  record  ( i n  t h i s  case, 

the  pe r iod  November 1981 t o  November 1984). 

F igu re  21 ( i n  pocket) . i nd i ca tes  the  l a y o u t  of t he  HAY c la ims and 

the  corresponding g r a n t  numbers. 



V .  PERSONNEL 

Table  I i n d i c a t e s  t h e  personnel p r e s e n t  on t h e  c la im group 

i n  1982. In  a d d i t i o n  t o  t h e  work per iods  l i s t e d  on t h e  t a b l e ,  10 man- 

days were s p e n t  t r a v e l  1 ing t o  and from the proper ty .  Cruickshank and 

Hanning a1 s o  s p e n t  cons ide rab l e  time i n  t h e  Saskatoon D i s t r i c t  Off ice  -* 

of El dorado Nucl e a r  Limited,  working on p l  anni ng , d a t a  compi 1 a t i  on,  

and r e p o r t i n g  r e l a t e d  t o  t h e  f i e l d  p r o j e c t .  

Table  I - Personnel 

Name Address P o s i t i o n  P re sen t  on Claims 

N .  Hanning Eldorado Nuclear Limited Explora t ion  June 9 - J u l y  19 

502-45 S t .  West Technician 1982 

Saskatoon,  Sask. 

P. Smith 227 Scarborough Ave. S.W. S tuden t  June 9 - Ju ly-  19 

Calgary,  A l t a .  A s s i s t a n t  1982 

R .  D. Cruickshank Eldorado Nuclear Limited P r o j e c t  June 9 - 15 

502-45 S t .  West Geologis t  J u l y  1 - 7 ,  1982 

Saskatoon,  Sask. 



V I .  PHYSIOGRAPHY 

A good summary o f  t he  development o f  physiography i n  southern 

Yukon i s  presented by Tempelman-Kluit (1980a). A d iscuss ion  o f  t h a t  paper, 

w i t h  a p p l i c a t i o n s  t o  the  Haystack Mountain region,  i s  conta ined i n  

Cruickshank (1981). Th i s  r e p o r t  w i l l  deal e x c l u s i v e l y  w i t h  t h e  physiography 

o f  t h e  c l a i m  group proper .  

The HAY c la ims occur w i t h i n  the  Klondike Plateau physiographic 

region.  The area i s  an u p l i f t e d ,  d issec ted  plateau, c o n s i s t i n g  o f  r i dges  

w i t h  rounded tops, s teep V-shaped va l l eys ,  and a d e n d r i t i c  dra inage p a t t e r n .  

The reg ion  was n o t  subjected t o  con t i nen ta l  g l a c i a t i o n .  Maximum r e l i e f  on 

the  c la ims themselves i s  about 300 m; Haystack Mountain, j u s t  ou ts ide  of 

the  c l a i m  group, has a r e l i e f  o f  450 m. 

Nor th - fac ing  slopes, such as those on Haystack Creek (F igure  2 )  

and Stowe Creek (F igu re  3 )  tend t o  be very  steep, and a r e  cha rac te r i zed  

by near-sur face permafrost,  deep moss, and s tun ted  b lack  spruce fo res t .  

Ridge-tops and a l l  o t h e r  s lopes a re  w e l l - f o r e s t e d  w i t h  wh i te  spruce, 

poplar ,  and b i r c h .  The e n t i r e  c l a i m  group l i e s  below t i m b e r l i n e .  

Very few bedrock exposures a r e  present,  w i t h  overburden con- 

s i s t i n g  o f  res idua l  s o i l s ,  co l luv ium,  o r  a l luv ium.  Some f a i r l y  ex tens ive  

patches o f  f r o s t - s h a t t e r e d  bedrock occur as felsenmeer, o r  as t a l u s  on 

the  h i l l s i d e s  (see the  geology maps, f i g u r e s  2 and 3 ) .  



VII. GEOLOGY 

A.  Introduction 

A reconnaissance geology map of the  Hay Claim group i s  pre- 

sented as Figures 2 and 3 .  The base map, a t  a sca le  of 1:5,000, was-'pre- 

pared from a blow-up of the  1:50,000 topographic map (NTS 115 O/11). 

The geology was mapped in  the  f i e l d  by pacing along claim l i n e s ,  and by 

f i l l - i n  pace and compass t raverses .  Only four small undisturbed bedrock 

outcrops a r e  known t o  occur i n  o r  near the  claims. Some extensive f i e l d s  

of felsenmeer o r  t a l u s  a r e  present,  and a r e  marked on the  maps. However, 

most mapping was based on more sca t te red  f l o a t  occurrences, l i thology 

of rock chips i n  the  s o i l ,  and so i l  o r  stream sediment mineralogy. For 

example, the  occurrences of i r r egu l a r  chunks of bull quartz,  o r  abund- 

an t  mica f l akes  i n  s o i l s  were used t o  i den t i fy  areas probably underlain 

by metamorphic rocks. Stream sediments i n  areas  of metamorphic bedrock 

have a high mica content .  Because only the above c r i t e r i a  were ava i lab le ,  

contacts could only be approximated, and many s t ruc tu r a l  re la t ionships  

a r e  vague o r  indeterminate. 

A t o t a l  of twenty rock samples were col lected.  Each of these 

was analyzed geochemically f o r  U,  Au,  Ag, Sb, A S ,  and Hg, and t h i n  

sect ions  of a l l  but one were prepared. Nomenclature used i n  the  mapping 

i s  based on f i e l d  observations, modified where necessary by information 

obtained from th in  sect ions .  The names applied t o  volcanic un i t s  a r e  

approximate, s ince  no whole-rock major oxide chemical analyses were 

undertaken. 

Work i n  1981 included i n t e rp re t a t i on  of airphotos,  ERTS images, 

and aeromagnetic maps; as  well as  f i e l d  mapping a t  a sca le  of 1:50,000. 

This material i s  presented i n  Cruickshank (1981). Imp1 ica t ions  of t h i s  

work w i t h  d i r e c t  appl icat ion t o  the  HAY claims wil l  be discussed i n  the  

next section of t h i s  repor t .  



The o n l y  publ ished geo log ica l  map o f  t h e  area i s  presented 

by Bostock (1942). a t  a  sca le  of 1:253,440. Th i s  map i s  obso le te  i n  t h e  

l i g h t  o f  r e c e n t  ideas on Yukon tec ton i cs .  Whi le r e l i a b l e  i n  terms of 

gross rock  d i s t r i b u t i o n ,  i t  conta ins  no s t r u c t u r a l  in fo rmat ion ,  and no 

s t r u c t u r a l  i n t e r p r e t a t i o n  was attempted. 

The r e s u l t s  o f  t h i s  y e a r ' s  mapping a r e  presented as F igu res  2  

and 3 accompanying t h i s  r e p o r t ,  w h i l e  Table I 1  i s  a  t a b l e  o f  format ions.  

B. Regional Tectonic  and Geologic S e t t i n g  

Th is  t o p i c  has been ex tens i ve l y  discussed i n  t h e  1981 r e p o r t  

(Cruickshank, l 9 8 l ) ,  and w i l l  be o n l y  b r i e f l y  reviewed here. The p r o j e c t  

area i s  l o c a t e d  w i t h i n  t h e  Yukon C a t a c l a s t i c T e r r a n e o f  Tempelman-Kluit 

( l979) ,  which i n  general cons i s t s  o f  sheared oceanic and i s l a n d  a r c  

rocks, which were t h r u s t  over  t he  Nor th  American c ra ton  i n  Midd le  Ju rass i c  

t o  E a r l y  Cretaceous time. Th is  i n t e r p r e t a t i o n  i s  based on s tud ies  i n  

south-cent ra l  Yukon, and the  exac t  r e l a t i o n s h i p s  of rock  u n i t s  i n  t h e  

Haystack area t o  the  scenar io a r e  uncer ta in .  Occurrences o f  u l t r a m a f i c  

rocks and amphibo l i tes  i n  t h e  Haystack area may c o r r e l a t e  w i t h  rocks of 

the Anv i l  A1 l oc thon .  Some unusual garnet-quartz-magneti t e  amphi bo l  i tes  

l oca ted  i n  t h e  r e g i o n  may be re t rogressed e c l o g i  t e ,  and i f  so, would 

prove the  above assumption. I n  add i t i on ,  s i l i c e o u s  metasedimentary rocks 

i n  t he  basement complex resemble d e s c r i p t i o n s  o f  N i s u t l i n  A l l o c t h o n  

l i t h o l o g i e s  and may be more o r  l e s s  c o r r e l a t i v e  w i t h  i t. An almost com- 

p l e t e  l a c k  o f  exposure precludes s o l u t i o n  o f  these r e l a t i o n s h i p s .  

Cont inenta l  sedimentary and vo l can ic  rocks (Carmacks Group) 

were deposi ted on t h i s  o l d e r  basement i n  Eocene o r  Miocene t ime. Tempel- 

man-Klu i t  (1980b) considers these vo lcan ics  as a  whole t o  be a  sheet 

depos i t  t h a t  was extruded f rom " r e l a t i v e l y  few cent res" .  Las t  y e a r ' s  

mapping (Cruickshank, 1981) demonstrated t h a t  these T e r t i a r y  rocks i n  

the p r o j e c t  area occupy a  graben s e t t i n ? ,  bounded on t h e  west by a  prom- 

i n e n t  f a u l t  a long Ruby Creek. To the  nor th ,  toward I n d i a n  R iver ,  t he  base 

of t he  succession i s  n o t  exposed. On t h e  HAY c la ims,  t h e  base i s  l oca ted  

p a r t  way up t h e  r i dges  and the  preserved succession i s  t h i n n e r .  Basal 



Quaternary  

Qa 1 

T e r t i a r y  

Tva 

T v r  

Tv t 

Ts s 

Tse 

Tab le  I 1  

Tab le  o f  Format ions 

Pa leozo ic  o r  Mesozoic 

Pm 

Pqsbf 

Psm 

Pa 

a1 1 u v i  urn 

andes i t e  

r h y o l i t e  b r e c c i a  

r h y o l  i t e  

t u f f  

sands tone  

conglomerate 

metamorphic rocks,  u n d i f f e r e n t i a t e d  

q u a r t z - b i o t i t e - f e l d s p a r  gne iss  

q u a r t z i t e  

micaceous s c h i s t  

amphi b o l  i t e  



sedimentary rocks  a re  apparent ly  t h i c k e r  and more widespread i n  t h e  

nor thern  p a r t  o f  t h e  basin. Andesite i s  t he  predominant v o l c a n i c  l i t h -  

ology, over  much of t h e  area, b u t  t o  t h e  south, i n  t h e  v i c i n i t y  o f  t he  

MY claims, r h y o l i t e  occurs. The con tac t  between r h y o l i t e  and andes i te  

i s  f a u l t - c o n t r o l l e d  over  a t  l e a s t  p a r t  o f  i t s  l e n g t h  ( a l l  these r e l a t i o n -  

sh ips a re  i n d i c a t e d  on F igure  20 o f  Cruickshank, 1981). Sedimentary rocks 

(main ly  sandstone and conglomerate i n  t h i s  area) a re  most common n e a r  t h e  

base o f  t he  sec t i on .  A number o f  normal f a u l t s  have been i d e n t i f i e d  o r  

i n f e r r e d  by t h e  1981 mapping, and more were l oca ted  du r ing  the  1982 pro- 

gram. 

I n t e r p r e t a t i o n  o f  aeromagnetic maps i n  1981 showed t h a t  t h e  

p r o j e c t  area s t r a d d l e s  a major west-nor thwest- t rending magnetic d i s -  

c o n t i n u i t y ,  t h a t  can be t raced  f o r  about 100 km. Th i s  i s  i n t e r p r e t e d  t o  

be a major s t r u c t u r a l  f e a t u r e  i n  t h e  basement rocks. Other magnetic 

d i s c o n t i n u i t i e s  a r e  a l so  present  (see F igure  13 of Cruickshank, 1981). 

Sedimentary rocks i n  t h e  p r o j e c t  area a re  i n t e r p r e t e d  t o  have 

been deposi ted i n  b ra ided r i v e r ,  and r a r e l y ,  l a c u s t r i n e  environments.. 

Most a re  near t h e  base of t he  T e r t i a r y  succession and have been de r i ved  

from the  metamorphic basement rocks.  T u f f  beds and tuffaceous hor izons 

a re  f a i r l y  common r e g i o n a l l y ,  b u t  appear t o  be scarce on t h e  HAY c l a i m  

group. The andes i tes  and r h y o l i t e s  r e s u l t  ma in ly  from l a v a  flows, w i t h  

v o l c a n i c l a s t i c  m a t e r i a l  being r e l a t i v e l y  minor.  

C. D e s c r i p t i o n  of Maps U n i t s ( r e f e r  t o  the  geology maps, F igures 

2 and 3)  

1. Amphibo l i te  (Pa) i s  t he  o n l y  basement l i t h o l o g y  i d e n t i f i e d  

i n  t he  southeastern corner  o f  t he  proper ty ,  and a l s o  occurs i n  smal l  

patches i n  t h e  nor thwest  (F igures 2 and 3 ) .  Only f l o a t  occurrences a r e  

known. These a r e  w e l l - f o l i a t e d ,  medium t o  coarse ly  c r y s t a l l i n e ,  greenish 

rocks, t h a t  c o n s i s t  of hornblende + p l a g i  oc lase - + orthopyroxene. 

I n  t h i n  sec t ion ,  sample 82-546-22-7 i s  seen t o  c o n s i s t  of 

amphibole and fe ldspa r .  Hornblende (60% o f  t h e  rock )  i s  subhedral , un- 



al tered,  and pleochroic in pale yellow and green. The feldspars consist  

of calcic  plagioclase (about Ans0), and some untwinned, probably a1 kal i 

feldspars; they are  absolutely fresh and unaltered. No opaque minerals 

are  present. The orientation of hornblende crys ta l s  defines a strong 

fo l ia t ion .  Hornblende crystals  range from 0.3 t o  1.5 m long, with 

feldspars from le s s  than 0.1 mm t o  0.3 mm. No ca tac las t ic  texture i s  
present, a1 though the rock could have recrystal  ized subsequent to  cat-  

aclasis .  

A thin section of sample 82-546-22-19, taken from the slope south 

of Haystack Creek (Figure 2 ) ,  i s  a pyroxenitic amphibolite. Only two 

minerals are  present - hornblende (70% of the rock) defining the fol ia t ion ,  

and i n t e r s t i t i a l  orthopyroxene; i t  i s  probably a metamorphosed ul tramafic 

rock. This assemblage, i f  in equilibrium, suggests granul i te  facies  meta- 

morphism; whether regional or thermal i s  not known with cer tainty.  

Radiometric background in areas of amphibolite f l o a t  i s  low - 
being around 40 to  50 cps on the Urtec instrument. 

2. Micaceous schis t  (Psm) i s  the predominent metamorphic - 

lithology in the extreme southwestern corner of the claim group. I t  

i s  a lso a widespread, b u t  minor, component in other parts of the base- 

ment complex. No outcrops of th i s  uni t  are  known, and the descriptions 

rely ent i rely on f l o a t  occurrences. These are  micaceous schsstose rocks 

with high proportions of e i ther  muscovite or b io t i t e ;  the two micas rarely 

occur together. Most of these rocks contain abundant quartz, and are  

apparently often interlayered with micaceous quartzi te .  Large boulders 

of nearly pure muscovite schis t  are  present in one area. Feldspar has 

been recognized in some hand specimens. 

3 .  Quar tz i te ,  although not mapped separately,  i s  a common minor 

component of the basement complex, and i s  especially abundant i n  the area 

mapped as Psm (Figure 2 ) .  Again, only f l o a t  occurrences are  known. Most 

examples were described as e i ther  b io t i t e  or muscovite quartzi tes .  Feld- 

spar i s  occasionally present. One f l o a t  occurrence was described as 

being fine-grained, well fo l ia ted ,  and appeared mylonitic. Another, larger 

piece of f l o a t  demonstrated interlayering of quar tz i te  and schis t ;  i t  i s  

suspected tha t  t h i s  s o r t  of interlayering i s  common in the bedrock in 

t h i s  area. 



4. Quartz-bioti te-feldspar gneiss (Pqbf) i s  by f a r  the most 

common metamorphic l i thology; i t  forms the bulk of the rocks mapped as 

metamorphic rocks, undifferentiated (Pm) . These are  we1 1-fol iated, f ine  to  

medi um crystal  1 i ne rocks. Fi ne-crystal 1 i ne rocks (crystal  s small e r  than 

0.5 mm) predominate; t h i s  may indicate tha t  they are  recrystal l ized cata- 

c l a s t i c  rocks. Fresh surface colour i s  generally pale grey or grey-white. 
+ .. 

The mineral assemblages consist  of quartz + b i o t i t e  + plagioclase - 
+ 

muscovite - garnet. The rocks in general are  very fresh and unaltered. 

A thin section of sample no. 82-546-22-9 shows a rock consisting 

of quartz (65%), plagioclase (20%), b io t i t e  ( l o % ) ,  muscovite (5%) , garnet 

( l e s s  than I % ) ,  and apa t i t e  ( t race) .  Some of the micas have been part ly  

replaced by quartz . Most c rys ta l s  a re  0.1 to  0.3 mm in dimension, with 

some quartz porphyroblasts 1.5 mm long. Cataclastic texture i s  not evident, 

but the rock may be recrystall ized. The micas and feldspars a re  absolutely 

fresh and unaltered. 

A thin section indicates tha t  sample 82-546-22-13 consists of 

80% quartz, 10% b io t i t e ,  10% plagioclase ( a l b i t e ) ,  and t races  of muscovi t e .  

A good fo l ia t ion  i s  defined by b io t i t e  flakes,  but pa r t i a l ly  corroded plagio- 

clase and muscovite porphyroblasts often cross-cut the b i o t i t e  orientation. 

This does not, therefore,  appear to  be an equilibrium assemblage. No 

a l te ra t ion  i s  evident. 

Radiometric background in area of Pqbf f l o a t  i s  generally around 

80 to  100 cps on the Urtec instrument. 

5. Metamorphic Rocks, Undifferentiated (Pm) was used to  designate 

areas where metamorphic bedrock was inferred, and can encompass any of the 

foregoing l i thologic  units.  Quartz-bioti te-feldspar gneisses a re  by f a r  

the most common lithology in these areas. In most places, the presence of 

metamorphic bedrock could only be inferred from the presence of such things 

as i r regular  pieces of bull quartz a t  surface, and abundant mica flakes in 

so i l s  or  stream sediments. Apparently basement gneisses and schis t s  

readily break down into sandy, micaceous s o i l s .  

A number of other metamorphic l i thologies  have been recognized 

from f l o a t  occurrences: quartz-garnet-biotite gneiss, feldspar-bioti te- 

quartz gneiss, quartz-hornblende-garnet gneiss, biotite-hornblende-quartz- 



feldspar gneiss, and p lag ioc lase-muscov i te -quar tz  schis t .  A thin 

section of sample 82-546-22-5 shows i t  to  be a quar t z -muscov i t e -b io t i t e -  

garnet gneiss; garnets have been flattened and elongated parallel  t o  

fo l ia t ion .  

6. Conglomerate (Tsc) i s  exposed in a trench on Stowe Creek 

(Figure 3)  and in a few small outcrops along Haystack Creek (Figure 2). 

A t  both locations i t  appears t o  be overlain by sandstone, with andes-i t e  

higher in the section. However, a t  Stowe Creek i t  i s  a t  the base of 

the Tertiary rocks, whereas a t  Haystack Creek i t  i s  probably underlain 
by Tertiary rhyol i te .  Conglomerate f l o a t  i s  a l so  common on the saddle 

south of Stowe Creek. The conglomerate i s  par t  of the Tertiary Carmacks 

Group, i s  unmetamorphosed, and only moderately deformed. 

These are  predominantly white quartz granule or  pebble con- 

glomerates, poorly cemented by de t r i t a l  quartz sand with or without 

hematite. The outcrop demonstrates crude sorting into beds of granule 

and pebble conglomerate about 5 to  20 cm thick, with thin sandstone inter-  

beds. This lithology i s  generally very f r i ab le ,  and f l o a t  typical ly  

consists of rounded white quartz pebbles in the so i l ,  sometimes w i t h  pieces 

of sandy matrix attached. The rock i s  typical ly  massive, displaying 

few sedimentary s t ructures .  

A thin section of sample 82-557-22-6 shows a rock composed of 

very poorly sorted de t r i  t a l  material ,  with no chemical cement. Clast 

s izes  range from 0.05 mm t o  10 mm i n  the thin section, and u p  t o  100 mm 
i n  other rocks from the same trench. Quartz,  in mono - or poly-crystall ine 

grains, const i tutes  nearly the en t i r e  rock. Some fresh de t r i t a l  mus- 

covite f lakes,  and one c l a s t  of f inely c rys ta l l ine  quartz-muscovite schis t  

were also noted. Most c l a s t s  are  sub-angular. The rock i s  somewhat 

enigmatic, since i t  i s  textural ly  very immature, b u t  mineralogically 

nlature - i t  may be derived from a nearby quartzi te  terrane. 

Urtec scinti l lometer readings on conglomerate bedrock are  generally 

around 50 cps. 

7. Sandstone (Tss) under1 ies  most of Sandstone Hill (Figure 2 ) ,  

and occurs with conglomerate on the saddle south of Stowe Creek (Figure 3) .  



I t  i s  known from outcrop only as thin interbeds in the conglomerate out- 

crops on Haystack Creek. Sandstone f l o a t  i s  sometimes present in pre- 

dominantly rhyol i t e  f e l  senmeers, and i s  presumably interbedded with tha t  

volcanic lithology. Limonite or hematite cement i s  common, b u t  not 

ubiquitous. Quartz i s  by f a r  the most abundant de t r i t a l  mineral, b u t  

muscovite and rarely,  feldspar, are  a1 so present. Clasts a re  genera1 ly  

rounded, well-sorted, and range from less  than 1 to  2 mm i n  s ize .  since 

only f loa t  i s  avai lable  fo r  study, observations on such things as bedding 

character is t ics  and sedimentary structures a re  impossible. Even those 

pieces that  have survived as rock fragments are  qui te  f r i ab le ,  so i t  may 

be assumed that  most sandstones are  very poorly cemented. The high 

proportion of limonite-cemented f l o a t  may not represent the proportion 

in bedrock, as only these moderately cemented examples my survive sur- 

face decomposition. Most of these sandstones appear to  have been derived 

from the underlying metamorphic rocks. 

A thin section of sample 82-546-22-4 shows a hematite-cemented 

quartz sandstone. About 90% of the c l a s t s  a re  composed of mono - or 

poly - crystal l ine quartz. One microcline grain and scattered f lakes of 

de t r i t a l  muscovite a re  present. Rock fragments include f ine ly  c rys ta l l ine  

quartz-muscovite sch i s t  and b i o t i t i c  quartzi te .  The rock i s  clast-supported, 

with the amount of hematite cement being relat ively minor. Most c l a s t s  

are  sub-angular. The rock has laminations 3 to 6 mm thick, of contrasting 

mean grain s izes  (from 0.4 to  1.5 mm). This rock was derived from a 

nearby, metamorphic terrane; no volcanic component i s  present. 

Sample 82-546-22-12 was taken from a sandstone interbed in the 

conglomerate outcrop on Hays tack Creek (Figure 2 ) .  A thin section shows a rock 

consisting of 90% quartz,  5% muscovite, and 5% 1 i t h i c  c l a s t s  (quartz- 

muscovite schis t ) .  The rock i s  well-sorted (s ize  range 0.2 t o  0.6 mm), 

b u t  most c las t s  are  sub-angular. There has been a l o t  of compaction, with 

de t r i t a l  muscovites bent and wrapped around quartz grains. The rock 

appears to be derived from a nearby, metamorphic source. 

A thin section of sample 82-546-22-15 shows i t  t o  have an un-  
usually high feldspar content (40%, along with 50% quartz, 5% rock frag- 

ments (metamorphic), 5% hematite cement, and traces of muscovite) . These 



feldspars may be derived from underlying rhyol i te ,  but they are  very 

al tered,  and provenance i s  uncertain. 

Radiometric background i n  areas of sandstone f l o a t  varies from 

70 to  100 cps on the Urtec instrument. 

8. Tuff (Tvt) i s  present as one shattered outcrop beside 

Haystack Creek. Although re la t ive ly  common regionally, t h i s  i s  the only 

s ignif icant  occurrence near the HAY claims. The rock was described in 

the f i e ld  as a "feldspar porphyry, possible crystal  t u f f " ,  consisting 

of phenocrysts (or  c l a s t s )  of quartz, white feldspar,  and a 1 imoni t ized 

mineral, in a l l  s izes  ranging u p  to  8 mm. The groundmass i s  white and 

aphanitic. Quartz c rys ta l s  a re  i r regular ,  rather than the typical euhedral 

form common in  nearby rhyolites.  Radiometric background i s  130 cps. 

A th in  section of rock from th i  s occurrence (sampl e 82-546-22-20) 

shows tha t  the rock i s  extensively altered to  carbonates and to  iron 

oxides. These minerals frequently appear as pseudomorphs a f t e r  pre- 

existing blocky crys ta l s .  The quartz i s  i r regular ,  displays a spherul i t ic-  

type extinction pattern,  and may be secondary. The rock was or iginal ly  

about 60% c rys t a l s ,  tha t  ranged in s i ze  from less  than 0.1 mm t o  greater 

than 3.5 mm. The a l te ra t ion  i s  much more intense than i s  normal fo r  t h i s  

area. 

This lithology occurs in a s ingle  outcrop, about 15 m h i g h ,  

separated by only a few metres from a c l i f f y  conglomerate occurrence. 

The contact may be faul ted,  b u t  i t  i s  equally possible tha t  t h i s  uni t  

i s  a tuffaceous dike. 

9. Rhyolite (or  Quartz-Feldspar Porphyry) (Tvr) i s  widespread 

in the project area. Rhyolite Hi l l ,  i s  a c i rcu lar ,  dome-shaped feature 

representing (based on topographic r e l i e f )  about a 300 m thickness of 

th i s  unit .  Elsewhere, the rhyol i te  section i s  thinner,  and some occur- 

rences are  thought to  be dikes. No true outcrops of the u n i t  a re  known, 

although large felsenmeers and ta lus  p i les  are  present. In hand specimen 

and thin sect ion,  the rock displays textures typical of flow rocks. 

Surprisingly, t u f f s  have not been recognized. Only one occurrence of 

breccia i s  known ( t h i s  i s  in the vicini ty  of the uranium anomaly on 

HAY 17). 



Lack of outcrop precludes determination of whether or  not 

R.hyolite Hill i s  a dome comprised of viscous rhyolite flows, or whether 

i t  i s  intrusive.  One may argue tha t  the textures observed could indicate 

that  t h i s  u n i t  i s  a high-level igneous intrusion; however the felsenmeers 

frequently contain pieces of sandstone as we1 1 as of rhyol i te ,  implying 

tha t  the two are interbedded. Some isolated f l o a t  occurrences south of 

the main rhyol i te  body may represent dikes. 

The rhyol i t e s  a re  invariably leucocratic, appearing in pale shades 

of grey, purple, pink, buff, and yellow; a few are nearly white. Pheno- 

crysts  v is ib le  in hand specimen include two or more of quartz (or  tr idy- 

mite) ,  b io t i t e ,  and white feldspar. Phenocrysts a re  often euhedral . 
Most phenocrysts are less  than 1 mm i n  s i ze ,  b u t  they range u p  t o  4 mm. 
One of the suspected dike rocks has feldspar megacrysts 8 mm long. The 

matrix i s  invariably massive and aphanitic; a t  times i t  appears hard, 

tough, and f l in ty .  Siliceous-appearing rhyolites a re  suggestive of ignim- 

br i tes ,  but examination of thin sections has fa i led  to  reveal c l a s t i c  

textures. 

Several thin sections have been examined (samples 82-546-22- 

1, 2, 8, 10, 14, 16, and 18).  Frequently, both plagioclase (probably 

high a l b i t e )  and sanidine phenocrysts are  present. Biot i te  i s  almost 

always present as well. Large, pyramidal quartz c rys ta l s  a re  cornrnon,but 

not ubiquitous - quartz i s  more common as i r regular  microphenocrysts. 

Tridymite phenocrysts have been ident i f ied in two thin sections.  Large 

phenocrysts range from 0.5 to  2.0 mm in s i z e ,  with smaller "micro- 

phenocrysts", of quartz or  plagioclase being 0.1 to  0.5 mm. In a l l  cases, 

the matrix i s  very f inely c rys ta l l ine ,  b u t  not glassy. These rocks a re  

often remarkably fresh,  with only s l i g h t  incipient a l te ra t ion  of feld- 

spars. Blocky goethite pseudomorphs a f t e r  feldspar or  pyri te  a re  some- 

times present. Colour laminations, caused by precipitation of goethite,  

are a common weathering phenomenon in the western part  of the property. 

Radiometric background i s  generally 100 to  170 cps (Urtec) i n  

areas of rhyol i te  f loa t .  



10. R h y o l i t e  b recc ia  i s  o n l y  known as f l o a t  f rom the  v i c i n i t y  

o f  a u ran i  um i n  water anomaly d iscovered 1 a s t  yea r  (sample 82-546-22-17, 

F igure  2) .  Unbrecciated r h y o l i t e  i s  present  a t  t h e  same l o c a t i o n ,  so 

t h i s  u n i t  i s  n o t  mapped separate ly .  I n  hand specimen, t h e  b recc ia  i s  

seen t o  c o n s i s t  o f  angular fragments o f  r h y o l i t e ,  a l l  s i zes  up t o  several  

cent imetres, i n  a dark h e m a t i t i c  ma t r i x .  

I n  t h i n  sect ion,  f i n e  c l a s t s  i n  t he  m a t r i x  a r e  seen t o  be of 

markedly d i f f e r e n t  charac ter  from the  l a r g e  c l a s t s .  The rock  i s  there-  

f o r e  n o t  a rock  which was b recc ia ted  i n  place. The m a t r i x  conta ins  smal l  

fragments o f  rock  t h a t  a re  o f  apparent metamorphic o r i g i n  - f o l i a t e d  

muscov i t i c  and q u a r t z i t i c  li tho log ies ;  as we1 1 as muscovite f lakes,  which 

i n  t h i s  area o n l y  occur i n  metamorphic rocks.  The m a t r i x  i s  cemented 

by hemati te.  The l a r g e  vo l can ic  c l a s t s  c o n s i s t  o f  an extremely f i n e l y  

c r y s t a l l i n e  m a t r i x  w i t h  sca t te red  euhedral p l a g i o c l a s e  phenocrysts about 

1 mm i n  s i ze .  Some smal le r  vo l can i c  fragments occur i n  t h e  m a t r i x  as 

w e l l .  The b r e c c i a  i s  m a t r i x  supported. Th is  i s  most p robab ly  an i n -  

t r u s i v e  v o l c a n i c  b recc ia .  

An unusual grey c l a y  s o i l  t h a t  accompanies t h e  b r e c c i a  f l o a t  

was determined (by XRD) t o  be n e a r l y  pure k a o l i n i t e .  Th i s  m a t e r i a l  

may have r e s u l t e d  from hydrothermal a l t e r a t i o n  a long t h e  b r e c c i a  condu i t .  

11. Andesi t e  (Tva; symbol on the  1981 maps was Tvh), a1 though 

o f  ex tens ive  d i s t r i b u t i o n  around Haystack Mountain, o n l y  occurs a long 

the  no r the rn  edge o f  t he  HAY c l a i m  group. It i s  i n  presumed f a u l t  con tac t  

w i t h  the  r h y o l i  t e s  along Stowe Creek (F igure  3) .  The western end of t h e  

andesi te - r h y o l i t e  contac t  i s  n o t  w e l l  understood. Reg iona l ly ,  t h i s  u n i t  

seems t o  always over1 i e  sedimentary rocks (F igu re  20 o f  Cruickshank, 

1981). 

Th i s  i s  a very d i s t i n c t i v e  l i t h o l o g y  i n  hand specimen, d i s p l a y i n g  

prominent hornblende and w h i t e  p lag ioc lase  phenocrysts i n  a grey a p h a n i t i c  

ma t r i x .  B i o t i t e  phenocrysts and smal l  gne i ss i c  i n c l u s i o n s  a r e  occasional  l y  

d iscernable.  A1 b i  t e  tw inn ing  on t h e  p l a g i o c l a s e  c r y s t a l s  i s  o f t e n  v i s i b l e  

w i t h  a hand lens .  The phenocrysts comprise up t o  50% of  t h e  rock, and 

are u s u a l l y  3 t o  4 mm long. These rocks d i s p l a y  r a d i o m e t r i c  background 

from 100 t o  200 cps (Ur tec) .  



A thin section of sample 82-546-22-3 shows tha t  about 55% 

of the phenocrysts a re  fresh basa l t ic  hornblende, strongly pleochroic 

in brown and green. Forty percent of the megacrysts are  subhedral plagio- 

c lase,  &out An 55, which sometimes clump together in aggregates. Five 
percent of the larger crystals  are  dark brown h io t i t e s ,  about l m m  in s ize .  

The matrix i s  a f inely c rys ta l l ine  mesh of t iny plagioclase la ths  and 

b io t i t e  f lakes.  Again, the rock i s  very fresh,  with only a l i t t l e  -in- 

c ipient  a l te ra t ion  of plagioclase along fracture surfaces. 

12.  Alluvium (Qal) occurs as s i l t  deposits along some of the 

modern creek beds. Along Haystack and Stowe Creeks, these occur as 

narrow, b u t  re la t ive ly  thick accumulations tha t  are  currently being cut 

through and eroded. The deposit i s  up to  4 m thick on Haystack Creek, 

and 6 m thick on Stowe Creek. Deposits in the southeast corner of the 

claims, and along Nobottom Creek are  arealy more extensive, but possibly 

thinner. Where not exposed in creek cuts ,  these areas can only be identi-  

f ied on the basis of an absence of rock fragments in the s o i l .  Some of 

the contacts a re  therefore qui te  approximate. 

D. -Li thogeochemistry 

Nineteen rock samples were submitted fo r  multi-element geo- 

chemical analysis. The locations of these samples a re  given on Figures 

2 and 3 ,  and the resu l t s  appear i n  Table 111. 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

20 

Lithology 

rhyol i t e  

rhyol i t e  

andes i t e  

sandstone 

quartz-mica 
gneiss  

conglomerate 

arnphibol i t e  

rhyol i t e  

gneiss 

rhyol i t e  

rhyol i t e  

sands tone 

gneiss  

rhyol i t e  

sands tone 

rhyol i t e  

r hyo l i t e  breccia 

rhyol i t e  

t u f f  

Ago 
0.2 

0.2 

0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

1 . t .  0.2 

* l . t .  = " l e s s  than" 

Sample p re f ix  i n  a l l  cases i s  82-546-22- 

As (ppm) 

2 

7 

7 

15 

1 . t .  1 

1 

1 

11 

4 

1 . t .  1 

1 

6 

1 

1 . t .  1 - 

3 

2 

22 

2 

3 

Analyses f o r  A u ,  Ag, Hg, Sb, and As were undertaken in  order 

t o  check the  area  f o r  possible epithermal gold o r  s i l v e r  mineral iza t ion.  

These analyses were r u n  by TSL Laboratories i n  Saskatoon. Gold and 

s i l v e r  were analyzed by f i r e  assay/atomic absorption,  mercury by cold 

vapour generation and flameless atomic absorption,  a r s en i c  and antimony 

by hydride generation and atomic absorption,  and uranium by fluorimetry.  

As can be seen on Table 111, content of these  metals i s  generally 

qu i te  low. There a r e  no s i l v e r  o r  antimony anomalies. One sample of 

conglomerate contained 100 ppm gold; two rhyo l i t e s  have unusually high 



mercury content  (600 and 1400 ppb), another gave a r e s u l t  of 60 ppm U, 

and t h e  r h y o l i t e  b recc ia  has a s l i g h t  enrichment i n  a rsen ic  (22 ppm). 

The conglomerates i n  t h i s  area have been thoroughly prospected f o r  

gold, over  a p e r i o d  o f  several  decades, and i t  i s  u n l i k e l y  t h a t  an 

ecomomic depos i t  e x i s t s  i n  t h a t  u n i t .  The e levated mercury values a r e  

d e f i n i t e l y  i n t e r e s t i n g ,  b u t  d i f f i c u l t  t o  i n t e r p r e t  i n  t he  absence o f  
o the r  h i g h  metal contents.  

The r h y o l i t e  t h a t  re tu rned  an ana lys i s  of 60 ppm U was a grab 

sample o f  f l o a t  f rom the  t o p  o f  R h y o l i t e  H i l l  (F ig .  3). Sample No. 10, 

c o l l e c t e d  nearby, conta ined o n l y  1.9 ppm U. 

E. S t r u c t u r a l  Geology 

The near absence o f  ou tc rop  on the  HAY p rope r t y  renders 

s t r u c t u r a l  i n t e r p r e t a t i o n  very  d i f f i c u l t .  Some conclus ions can be 

drawn f rom somewhat bet ter-exposed p a r t s  o f  t he  T e r t i a r y  basin; these 

a re  discussed i n  Cruickshank (1981). The general d i s t r i b u t i o n  o f  bedrock 

l i t h o l o g i e s ,  as mapped f rom f l o a t  occurrences, can be used t o  imp ly  t h e  

presence o f  f a u l t s .  The l o c a t i o n  and a t t i t u d e  o f  such f a u l t s  can o n l y  

be general ized.  

The bes t  known f a u l t  i s  t he  one occupied by C r i t t e r  Creek 

(F igure  3) .  I t  i s  marked by a topographic l ineament and changes i n  f l o a t  

l i t h o l o g y .  Map pa t te rns  i n  severa l  o the r  areas can bes t  be exp la ined by 

f a u l t  contacts between u n i t s .  Good examples a r e  f a u l t s  marked a long 

Haystack Creek (F igure  2),  a long Stowe Creek, and on t h e  saddle t o  t h e  

south o f  Stowe Creek (Fg iure  3).  Some o f  the  o thers  shown on t h e  

maps a re  more specu la t ive .  Based on observat ions elsewhere i n  t h e  reg ion ,  

and on t h e  general t e c t o n i c  c h a r a c t e r i s t i c s  of t h i s  type of basin,  i t  

i s  expected t h a t  these are  h igh-angle,  normal f a u l t s .  

Where measurable, d i p s  elsewhere i n  t h i s  T e r t i a r y  b a s i n  g e n e r a l l y  

range from 5' t o  20'. Some exposures along I n d i a n  R ive r  show t i g h t ,  

small sca le  f o l d s  (Cruickshank, 1981). 

I t  i s  assumed t h a t  T e r t i a r y  rocks on the  HAY c la ims have been 

a f f e c t e d  by g e n t l e  concen t r i c  f o l d i n g ,  b u t  evidence f o r  t h i s  i s  l a c k i n g .  

The o v e r a l l  map p a t t e r n  suggests t h a t  t he  base of t h e  succession i s  more 

o r  l ess  h o r i z o n t a l .  The degree o f  c o n t r i b u t i o n  by f o l d i n g  t o  some of 

the  more enigmat ic  mapped r e l a t i o n s h i p s  i s  unknown. 



The Haystack Mountain area shows cons iderab le  e f f e c t s  o f  an 

ex tens iona l  t e c t o n i c  regime. Even g iven t h e  near t o t a l  absence o f  ou t -  

crop, numerous h igh-angl  e (probably normal ) fau l  t s  have been i d e n t i f i e d .  

T e r t i a r y  vo l can i c  rocks a re  preserved i n  a graben s e t t i n g .  The occurrence 

o f  t e x t u r a l l y  immature conglomerates near t h e  base o f  t h e  T e r t i a r y  suc- 

cession, suggests t h a t  such f a u l t i n g  was a c t i v e  du r ing  t h e  p e r i o d  o f  

vulcanism. Many f a u l t s  a l s o  have a f fec ted ,  and c l e a r l y  post-date, t h e  

r h y o l i t e s  and andesi tes a t  t h i s  l o c a t i o n .  

F. A1 t e r a t i o n  

The vo l can ic  rocks on the  HAY p rope r t y  a re  n o t  conspicuously 

a l t e red ,  based on the  a v a i l a b l e  f l o a t  occurrences. I n  most cases, f e l d -  

spars and ferromagnesian minera ls  appear f resh .  Some r h y o l i t e s  appear 

f l i n t y  and s i l i c e o u s ,  and two prov ided unusua l ly  h i g h  mercury analyses, 

b u t  ex tens ive  s i l i c i f i c a t i o n  and open space f i l l i n g  a re  n o t  ev ident .  

Some o f  t he  observed b locky  g o e t h i t e  pseudomorphs a r e  probably a l t e r e d  

p y r i t e ;  b u t  i f  secondary p y r i t e  was in t roduced i n t o  the  r h y o l i t e s ,  then 

i t  was of f a i r l y  l i m i t e d  a rea l  ex ten t .  K a o l i n i t e  s o i l  accompanying t h e  - 

occurrence of i n t r u s i v e  b recc ia  f l o a t ,  may have r e s u l t e d  f rom hydrothermal 

a l t e r a t i o n ,  and t h e  " t u f f "  ou tc rop  shows evidence f o r  carbonate, s i l i c a ,  

and hemat i te  replacement. Th is  " t u f f "  i s  a l s o  p o s s i b l y  of i n t r u s i v e  

o r i g i n .  The general f reshnessof  the  vo l can i c  rocks here i s  d iscourag ing  

w i t h  respect  t o  p o s s i b l e  epi thermal  m i n e r a l i z a t i o n .  I t  must be emphasized, 

however, t h a t  t h i s  conc lus ion  i s  based e n t i r e l y  upon examinat ion of f l o a t  

occurrences. 



V I I I .  GEOCHEMISTRY 

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

A reg iona l  geochemical survey i n  1981 l e d  d i r e c t l y  t o  t h e  

a c q u i s i t i o n  o f  t h e  HAY c la ims.  Work i n  t h a t  year  cons is ted  o f  c o l l e c - t i o n  

o f  stream sediment and water  samples, w i t h  subsequent ana lys i s  f o r  

uranium. Two s i g n i f i c a n t  anomalies were l oca ted  i n  t h e  c u r r e n t  p r o j e c t  

area. The f i r s t  o f  these, s i t u a t e d  on c l a i m  HAY 17 (F igure  2) was i n i t i a l l y  

recognized by i t s  e leva ted rad iomet r i c  background; f u r t h e r  i n v e s t i g a t i o n  

revealed a  smal l  seep t h a t  y i e l d e d  h igh  uranium i n  waters (340-630 ppb U), 

and i n  s o i l s  (20-86 ppm U). A  creek i n  t h e  R h y o l i t e  H i1  1  area was a l s o  

anomalous, and fo l low-up i n v e s t i g a t i o n s  t raced  t h e  source of t h e  uranium 

t o  a  l a r g e  spr ing ,  l oca ted  on what i s  now c l a i m  HAY 78 (F igure  3) .  

Anomalous water  values a t  t h i s  l o c a t i o n  ranged f rom 14 t o  32 ppb U, w i t h  

anomalous s i l t s  between 16 and 114 ppm. Fu r the r  d e t a i l s  a r e  a v a i l a b l e  i n  

Cruickshank (1981), and these areas w i l l  be discussed i n  more d e t a i l  below. 
- 

The 1982 geochemical program cons is ted  o f  reconnaissance s o i l  

sampling, and d e t a i l e d  stream sediment and water  sampling f o r  uranium. A 

few pan concentrate and s i l t  samples were analysed f o r  U, Au, Agy Sby 

As, and Hgy i n  o rde r  t o  eva lua te  the  c la ims f o r  p o s s i b l e  p rec ious  metal 

m i n e r a l i z a t i o n ,  as w e l l  as f o r  uranium. Water samples from t h e  s p r i n g  

on HAY 78 were analysed f o r  t r i t i u m  content ,  i n  an a t tempt  t o  eva lua te  t h e  

poss ib le  source o f  i t s  conta ined uranium. F igures 6  and 7  i n d i c a t e  t h e  

1  ocat ions o f  a1 1  geochemical (except  r o c k )  samples c o l  1 ected i n  1982. 

B. -So i l  Sampl i n g  - 
Samples o f  B-horizon s o i l s  were c o l l e c t e d  a t  100 metre i n t e r v a l s ,  

along l i n e s  t h a t  approximated c l a i m  boundaries. Cont ro l  was by compass and topo- 

fil. Samples c o l l e c t e d  from depths o f  10 t o  15 cm were taken and shipped 

t o  Bondar-Clegg and Co., i n  Whitehorse. The m a t e r i a l  was s ieved t o  

ob ta in  the -80 mesh f r a c t i o n ,  which was subsequently analyzed f l u o r i m e t r i -  

c a l l y  f o r  uranium. Resul ts  have been p l o t t e d  on F igures  8  and 9.  F i g u r e  12 

shows a  s t a t i s t i c a l  t rea tment  o f  t he  data,  w i t h  a l l  samples inc luded,  w h i l e  
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FIGURE 14 .26. 

A r i  thrnet ic P r o b a b i l i t y  - P l o t  of  S o i l  Resu l t s  



Figure  13 d e t a i  I s  s t a t i s t i c a l  parameters, w i t h  h i g h  values removed. F igu re  

14 i s  an a r i t h m e t i c  p r o b a b i l i t y  p l o t  o f  the r e s u l t s .  

Appra isa l  o f  t h e  histograms (Figures 12 and 13), i n d i c a t e s  

t h a t  t h e  d i s t r i b u t i o n  o f  r e s u l t s  may be more n e a r l y  lognormal than normal. 

The p r o b a b i l i t y  p l o t  (F igure  14) shows d i s t i n c t  breaks i n  s lope a t  1.5 

ppm (86th  p e r c e n t i l e )  and a t  2.5 ppm (95th p e r c e n t i l e ) .  Anyth ing i n  _. 

excess of 2.5 ppm probably belongs t o  an anomalous popu la t ion .  The 90th  

p e r c e n t i l e  (about 1.9 ppm) appears t o  be a  reasonable boundary between 

background and p o t e n t i a l  l y  anomalous values. Consequently, a1 1  r e s u l  t s  

of 2.0 ppm o r  g r e a t e r  have been emphasized on F igures  8 and 9. C e r t a i n  

groups o f  anomalous smaples have been numer ica l l y  keyed t o  t h e  d e s c r i p t i o n s  

g iven below. 

S o i l  anomaly No. 1 occurs near thewestern edge o f  t h e  c l a i m  

group (F ig.  8) .  It cons i s t s  o f  f o u r  r a t h e r  sca t te red  values rang ing  

from 4.7 t o  49.0 ppb U, i n  an area o f  genera l l y  low background. These 

samples a re  on a  steep west - fac ing  slope, downh i l l  f rom t h e  basal  T e r t i a r y  

contact .  

Anomaly 2 i s  a  s i n g l e  value o f  4.0 ppm U, c o l l e c t e d  d i r e c t l y  

downh i l l  f rom l a s t  y e a r ' s  anomalous seep. Th is  i s  t h e  o n l y  s o i l  anomaly 

i n  t he  area, and i s  probably due t o  depos i t i on  of hydromorph ica l l y  t rans-  

por ted uranium de r i ved  f rom t h e  anomalous seep. The volume o f  water  

d r a i n i n g  the  seep i s  very  smal l ,  so would n o t  be expected t o  produce a  

l a r g e  s o i l  anomaly. 

Anomalous area No. 3  cons i s t s  of 8 samples rang ing  from 2.0 

t o  6.5 ppm, and occurs a long Haystack Creek (F ig .  8 ) ,  i n  an area under- 

l a i n  by T e r t i a r y  sediments (F ig .  2 ) .  A h iaher  uranium background a t  

t h i s  l o c a t i o n  i s  i nd i ca ted .  

High values a t  l o c a t i o n  4  range from 2.1 t o  5.5 ppm (4  samples) 

i n  an area be1 ieved t o  be u n d e r l a i n  by r h y o l i t e  (F ig .  8 ) .  F i v e  samples 

a t  anomaly 5  range from 2.1 t o  5.3 ppm U, and occur near t h e  basal  con- 

t a c t  o f  the  T e r t i a r y  sediments, i n  t h e  western p o r t i o n  o f  t he  p rope r t y .  

Anomaly 6  (F ig .  8)  i s  a  group o f  f o u r  r e l a t i v e l y  low values occu r r i ng  on 

a  south- fac ing  s lope i n  t h e  n o r t h - c e n t r a l  p a r t  of t he  proper ty ;  t h e  

area i s  u n d e r l a i n  by bo th  andes i te  and r h y o l i t e .  



Area 7 (Fig. 9) contains spotty high analyses of from 4.0 to  21.0 

ppm U ,  in an area of generally low background. Most of the area i s  underlain 

by a Quaternary s i l t  deposit, rendering interpretat ion d i f f i c u l t  in th i s  case. 

The basal Tertiary unconformfty, and a major f a u l t  a re  thought to  occur in th i s  

vicini ty  (c f  Fig. 3 ) .  

A scat ter ing of low-order anomal i e s  occurs around Rhyol i t e  Hi 11 a t  

about the break in  slope (Fig. 9 ) .  Although no springs were ident i f ied in 

most of the areas,  th i s  i s  about where ground waters from the h i l l  would be 

expected to  emerge a t  surface. These soi 1 anomalies may therefore be caused 

by hydromorphically-transported uranium. They are  generally very low order, 

however, and therefore (except fo r  cer tain important areas detai  led be1 ow) 

probably not s ignif icant .  

Soil Anomaly No. 8 (Fig. 9) i s  the most areal ly  extensive on the 

HAY claims, and a lso  contains by f a r  the highest analyses ( u p  to  350 ppm U ) .  

The two la rges t  values occur beside Cr i t t e r  Creek, downstream from the known 

uraniferous spring, and probably r e su l t  from deposition of hydromorphical ly  

transported uranium. Since some of the other samples in th i s  group occur in 

drainages of other creeks, one may assume tha t  other,  undiscovered uraniferous 

springs may a lso  ex is t .  A number of f au l t s  have been postulated to  occur in 

th i s  area,  and these could provide channelways for  debouchment of ground 

waters. A source of uranium probably ex is t s  under the southeast portion of 

Rhyolite Hi 11. 

Anomaly 9 i s  an isolated value of 22.0 ppm U, collected from an area 

of sandstone bedrock. I t  occurs on a topographic high, and i s  probably not 

due to  deposition from debouching ground waters. I t s  origin i s  therefore 

more eni gma t i  c. 

A few other, low-order (2-3 ppm) analyses a re  indicated on the maps, 

b u t  a re  not considered s ignif icant .  

C .  Water Sampling Program 

Water samples were collected a t  intervals  of from 100 to 200m along 

a l l  creeks on the HAY claims, except for  Stowe Creek and C r i t t e r  Creek, which 

were extensively sampled in 1981 ( f o r  r e su l t s ,  see Cruickshank, 1981). A 

s i l t  sample was generally collected a t  each water sample s i t e .  



The pH and s p e c i f i c  c o n d u c t i v i t y  o f  each water sample was determined 

i n  t h e  f i e l d ,  u s u a l l y  i n  the  evening o f  the  day o f  c o l l e c t i o n .  The waters 

were shipped t o  Bondar-Clegg and Co. i n  Whitehorse f o r  f l u o r i m e t r i c  uranium 

ana lys is .  

F igu re  15 presents histograms and s t a t i s t i c s  of t h e  d i s t r i b u t i o n  of 

r e s u l t s .  Both log-transformed and a r i  thmet ic  s t a t i s t i c s  were ca l cu la ted  w i t h  

the  a i d  o f  Eldorado's in-house computer. The a r i t h m e t i c  p r o b a b i l i t y  p l o t  of 

t he  r e s u l t s  (F ig .  16) has a d i s t i n c t  break i n  s lope a t  0.3 ppb (76 th  p e r c e n t i l e ) ;  

the  90th p e r c e n t i l e  f a l l s  a t  0.5 ppb. I n  l a s t  y e a r ' s  study, anomalies were 

def ined as any values i n  excess o f  1.0 ppb. For purposes of t h i s  r e p o r t ,  

and t h i s  y e a r ' s  d i s t r i b u t i o n  o f  values, a l l  analyses i n  excess of 0.5 ppb 

w i l l  be considered anomalous. 

The observed range o f  pH was f rom 3.9 t o  7.4; most were between 

5.0 and 7.0. S p e c i f i c  c o n d u c t i v i t i e s  va r ied  from 19 t o  180 micromhos/cm, 

w i t h  the  m a j o r i t y  being less  than 100 micromhos/cm. 

Using a c r i t e r i o n  o f  0.5 ppb, on ly  two anomalous areas a re  present  

on the  HAY c la ims;  these occur i n  t h e  general v i c i n i t i e s  o f  t he  o r i g i n a l  

1981 anomal i es .  

E i g h t  water  samples were c o l l e c t e d  from a creek i n  the  southeast 

corner  of t h e  c la ims group (F ig .  11).  The topograph ica l ly  lowest  f i v e  o f  

these a re  a l l  anomalous i n  uranium content  (0.52 t o  1.16 ppb) , w h i l e  the  upper 

th ree range between 0.08 and 0.12 ppb U. There i s  a marked c o n t r a s t  i n  

water chemistry between these two groups as w e l l ;  pH i s  i n  t h e  4.0 t o  5.4 

range f o r  t he  non-anomalous group, and f rom 7.1 t o  7.6 f o r  t he  anomalous 

samples. Observed s p e c i f i c  c o n d u c t i v i t i e s  were 25-28 micromhos/cm (non- 

anomalous) and 150-180 rnicromhos/cm (anomalous). The volume o f  water  i n  the  

stream increases g r e a t l y  i n  the  i n t e r v a l  between these two groups of samples. 

I t  i s  apparent t h a t  a l l  these changes a re  due t o  an i n f u s i o n  o f  groundwater, 

which debouches a t  about the 2200 f o o t  e leva t ion .  On the  bas is  of geo log ica l  

evidence, a f a u l t  has been postu la ted t o  u n d e r l i e  t h i s  watercourse. The 

s i t u a t i o n  here, then, i s  analogous t o  t h a t  determined f o r  t he  o r i g i n a l  anomaly 

on C r i t t e r  Creek, which occupies a para1 l e l  f a u l t  zone, about 1 km t o  the  west. 

The l a r g e s t  and most s i g n i f i c a n t  s o i l  anomaly occurs i n  the  area between 
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FIGURE 16 .31. 

A r i t h m e t i c  P r o b a b i l i t v  - P l o t  o f  Water R e s u l t s  



these creeks. 

The h i g h  values f o r  pH and s p e c i f i c  c o n d u c t i v i t y  i n  t h e  above 

f i v e  anomalous waters suggest an unusual ly  h igh  p r o p o r t i o n  o f  d isso lved 

carbonate. F igu re  17, reproduced f rom Lev i  nson ( 1980), shows t h a t  t h e  

observed pH range (7.1 t o  7.6) i s  e x a c t l y  w i t h i n  t h e  range o f  s t a b i l i t y  o f  

u rany l  carbonate complexes. Such waters can be expected t o  c a r r y  more uranium 

than the  surface waters. A h ighe r  content  of d isso lved s o l i d s  (as evidenced 

by h igher  s p e c i f i c  c o n d u c t i v i t i e s )  i s  a l s o  t y p i c a l  f o r  groundwaters. A 

poss ib le  source o f  carbonate i s  marble, which i s  known t o  be present  i n  t h e  

basement complex i n  t h i s  area (F ig .  20 o f  Cruickshank, 1981). 

Three o the r  e levated values a r e  present  near the  second 1981 anomaly, 

i n  the  nor thwest  p a r t  o f  the  c l a i m  group (F ig .  10). The two topograph ica l l y  

h ighest  samples from t h e  creek i m e d i a t e l y  below the  1981 f i n d  a r e  bo th  anoma- 

lous (.58 and .70 ppb); uranium i n  water  values decrease downstream, presumably 

through d i l u t i o n .  I n  t h i s  case, pH (5.85, 6.20), and s p e c i f i c  c o n d u c t i v i t y  

(24 and 35 micromhos/cm) a r e  n o t  unusual. These e levated uranium contents 

are the re fo re  probably der ived from excess uranium i n  the  near-surface 

environment, most l i k e l y  i n  t h e  v i c i n i t y  o f  t he  1981 anomaly. The observed 

decrease i n  uranium content  i n  t h e  downstream d i r e c t i o n  supports t h i s  conclus ion.  

The o n l y  o ther  r e s u l t  i n  excess o f  .5 ppb i s  a .51 ppb sample f rom 

a creek about 350m southeast o f  t he  p a i r  mentioned above. None of t h e  o ther  

samples from t h i s  f o r k  i n  the  creek i s  anomalous, 

Somewhat e levated waters occur i n  Haystack Creek (F ig .  lo), immediately 

downstream from s o i l  anomaly No. 3. Four consecut ive analyses o f  . 32 ,  .46, 

.44, and .36 ppb U were obtained. pH values here a r e  f a i r l y  h i g h  (6.55-6.95), 

b u t  s p e c i f i c  c o n d u c t i v i t i e s  a re  normal (45-65 micromhos/cm) . Th is  weak water  

anomaly, and the  weak so i  1 anomaly, a r e  probably r e l a t e d .  

A l a r g e  south- f lowing creek w i t h  two fo rks  occurs i n  t h e  c e n t r a l  

p a r t  o f  t he  proper ty  (southeastern q u a r t e r  o f  F ig .  10). Waters from t h e  

west f o r k  have low uranium contents (mos t l y  between .02 and 0.2 ppb) , w h i l e  

those from t h e  east  f o r k  con ta in  more of t h a t  element (most ly  between 0.2 

and 0.4 ppb). Water chemistry i n  t h e  two f o r k s  i s  q u i t e  d i f f e r e n t  i n  terms 

o f  pH (west 6.55-6.75; eas t  5.90-6.45) and s p e c i f i c  c o n d u c t i v i t y  o f  t h e  east  

fo rk  tends t o  be lower (28-90 vs. 60-90 micromhos/cm) . 



Eh-pH diagram lor the system U-0-H-C02 showing the mobility of the uranyl complexes, and the 
stability fields of three solid uranium oxides (uraninite or  varieties), at 2S°C. U - 1 ppm; PcO2 - 10-3.5. 
After Langmuir (1978 a. b) and Rornberger (1979). 

pH pH 
Distribution of aqueous phosphate species (left). and carbonate species (right). as a function of 

pH at 25.C. PO4 - 0.1 ppm; PCO2 - lo-* atm.; U - 1 t 8 M  (2.4 ppb). Alter Langmuir (1978 a. b) and Rom- 
bcrger (1979). 

FIGURE 17 

S t a b i  1 i ty F i e l d s  o f  Urany l  Complexes i n So l  u t i o n  

( reproduced f rom Levinson, 1980) 



D. Uranium i n  S i l t  Program 

S i l t  samples f o r  uranium ana lys i s  were c o l l e c t e d  a t  t he  same 

s t a t i o n s  as the  water samples. K r a f t  paper sample envelopes were f i l l e d  w i t h  

s i  1 t l c l a y  s i zed  m a t e r i a l  f rom 1 ow-energy po r t i ons  o f  t h e  stream sediment. 

A f te r  f i e l d  dry ing ,  these samples were shipped t o  Bondar-Cl egg and Co. i n  

Whitehorse, where the  -80 mesh f r a c t i o n  was recovered and analyzed f l u o r i -  

m e t r i c a l l y  fo r  uranium. Resul ts  a re  presented on Figs.  10 and 11. F igu re  

18 i s  a presenta t ion  o f  s t a t i s t i c a l  parameters and histograms, w h i l e  F ig .  19 

i s  an a r i t h m e t i c  p r o b a b i l i t y  p l o t  o f  t he  r e s u l t i n g  d i s t r i b u t i o n .  

The histograms i n d i c a t e  a f a i r l y  normal spread of r e s u l t s ,  w i t h  no 

extremely h igh  values, and the  p r o b a b i l i t y  p l o t  has on ly  one s l i g h t  i n f l e c t i o n  

( a t  1.2 ppm). I t  i s  poss ib le  t h a t  t h i s  i s  a near l y  normal d i s t r i b u t i o n ,  

w i t h  no t r u e  anomalies. The 90th p e r c e n t i l e  o f  the  d i s t r i b u t i o n  occurs a t  

1.7 ppm. Taking i n t o  account the  s l i g h t  i n f l e c t i o n  a t  1.2 ppm (77 th  p e r c e n t i l e ) ,  

a compromise value o f  1.5 ppm has been chosen as a l i m i t  f o r  p o t e n t i a l l y  

anomalous analyses ( 9  i n d i v i d u a l  samples) . 
A r e s u l t  o f  1.8 ppm U was re tu rned  f rom a sample c o l l e c t e d  j u s t  

downhi l l  from the  1981 anomaly on HAY 17 (F ig .  10) ; the corresponding water 

sample was a l s o  anomalous. Four sca t te red  e levated uranium i n  s i l t  values 

occur along Haystack Creek, where weak s o i l  and water  anomalies were a l s o  

detected . 
The eas t  f o r k  o f  t he  l a r g e  creek i n  t h e  c e n t r a l  p a r t  o f  t he  p roper t y  

(Nobottom Creek) had e levated u r a n i  um i n  water  content ,  and a1 so produced 

f o u r  sca t te red  ( b u t  weak) uranium i n  s i l t  anomalies. Th is  branch o f  t he  creek 

d ra ins  the  western s ide  o f  R h y o l i t e  H i  11, and i s  under la in  by a Quaternary 

s i l t  depos i t .  The p lace o f  o r i g i n  o f  t h i s  s i l t  i s  unknown, render ing  i n t e r -  

p r e t a t i o n  somewhat d i f f i c u l t .  The f a c t  t h a t  t h e  waters have e levated analyses 

suggests t h a t  t he  uranium i n  the  s i l t  has been deposi ted f rom the creek waters 

i n  i t s  present  l o c a t i o n .  

Strangely,  there  i s  on l y  one uranium i n  s i l t  anomaly (2.3 ppm) 

from the creek i n  the  southeastern corner  t h a t  had f i v e  water  anomalies. 

Th is  creek i s  i n  the  v i c i n i t y  o f  a l a r g e  s o i l  anomaly (No. 8 ) ,  from which 

uranium i n  s o i l  values o f  up t o  350 ppm have been obtained. F i e l d  sheets 

i n d i c a t e  t h a t  t he  s i l t s  from t h i s  creek had a h igh  content  of organic 

m a t e r i a l  (est imated 30 t o  65%), i n  which uranium should be f i x e d  q u i t e  
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e a s i l y .  A1 so, C r i t t e r  Creek, 1 km t o  t h e  west, and geochemical l y  s i m i l a r  

i n  many respects, has numerous s i l t  anomalies. The r e l a t i v e  l a c k  of 

anomalies i n  the  present  creek i s  the re fo re  unexplained. 

E. Mult-Element Stream Sediment Program 

A few pan concentrate and s i l t  samples were c o l l e c t e d  and analyzed 

f o r  6 elements: U, Au, Ag, Sb, AS, Hg. The purpose of t h i s  survey was t o  

evaluate t h e  p o t e n t i a l  f o r  precious metal deposi ts ,  as w e l l  as uranium. I t  

was f e l t  t h a t  t he  occurrence o f  T e r t i a r y  r h y o l i t e s  cou ld  be favourab le  f o r  

ep igenet ic  go ld  o r  s i l v e r  minera l iza ton.  

I n  t h e  c o l l e c t i o n  o f  pan concentrates, two go ld  pans f u l l  o f  - 8 m  

mate r ia l  were panned down t o  about a 1.5 kg sample. Th is  sample was d r i e d  

i n  the  f i e l d  and then shipped t o  TSL Labora tor ies  i n  Saskatoon. The heavy 

minera ls  were separated i n  tetrabromoethane (S .G. 1.96) , crushed, and analyzed. 

Uranium was determined by f l u o r i m e t r y ,  and the  remaining elements by atomic 

absorpt ion (combined f i r e  assay -AA f o r  Au and Ag). The corresponding s i l t  

samples were s ieved t o  -80 mesh p r i o r  t o  ana lys is .  A t o t a l  o f  11 pan- 

concentrates and 13 s i l t s  were c o l l e c t e d  i n  t h i s  manner. Resul ts  are  presented 

on Figs. 10 and 11. Given t h e  smal l  sample populat ion,  no s t a t i s t i c s  have 

been ca lcu la ted.  

Except f o r  uranium i n  s i l t s ,  no unusual o r  anomalous r e s u l t s  were 

obtained. The ranges o f  analyses a r e  presented i n  Table I V :  

TABLE I V  

Ranges o f  Resul t s  i n Mu1 ti - e l  ement Stream 
Sediment Program* 

Pan Concentrates S i l t s  

l . t . 5  - 50 l . t . 5  - 5 
a l l  l . t . 0 . 2  1.t.0.2 - 0.2 
l . t . 1  - 2 l.t.l - 1 
l . t . 1  - 30 1 . t . l  - 6 
l . t . 1 0  - 40 l . t .10  - 30 
0.2-6.3 0.6-72 

* 1 . t .  = l ess  than 



The 72 ppm uranium i n  s i l t  was from a  sample of c l a y  c o l l e c t e d  a t  

the  s i t e  o f  t he  HAY 17 anomaly ( F i g .  10); t h i s  sample a l s o  y i e l d e d  t h e  h ighes t  

mercury i n  s i l t  r e s u l t ,  30 ppb. The range of values fo r  uranium i n  s i l t  i s  

much h igher  than f o r  the  samples submit ted t o  Bondar-Clegg . I t  i s  assumed 

t h a t  t h i s  d i f f e r e n c e  i s  a t t r i b u t a b l e  t o  processing i n  d i f f e r e n t  1  abora tor ies .  

F. T r i t i u m  Analyses 

S i x  water  samples f rom the  C r i t t e r  Creek area were c o l l e c t e d  and 

sent  t o  t he  U n i v e r s i t y  o f  Waterloo f o r  t r i t i u m  ana lys i s .  Three samples 

were taken f rom t h e  u ran i fe rous  spr ing ,  and th ree  f rom C r i t t e r  Creek, u p h i l l  

from the  sp r ing  ( l o c a t i o n s  a re  i n d i c a t e d  on F ig .  7 ) .  A comparison cou ld  

the re fo re  be made between groundwater and surface runof f ,  i n  o rder  t o  determine 

the underground res idence t ime o f  the  sp r ing  water.  The th ree  samples of surface 

r u n o f f  re tu rned  r e s u l t s  o f  39, 53, and 64 T r i t i u m  U n i t s  (T.U.), f o r  a  mean of 

52 T.U. Resu l ts  o f  18, 26, and 29 T.U. were obta ined f o r  t he  s p r i n g  waters 

(mean of 24 T.U.). A l l  analyses a r e  c o r r e c t  t o  w i t h i n  8  T.U. 

One t r i t i u m  u n i t  (T.U.) = one t r i t i u m  atom pe r  1018 hydrogen atoms, 

and the h a l f  l i f e  o f  t r i t i u m  i s  12.262years (Boyle, 1982). The t r i t i u m  i n  

surface waters i s  a  combinat ion o f  hydrogen bomb and cosmic-derived m a t e r i a l .  

A comparison of the  t r i t i u m  con ten t  o f  sp r i ng  waters w i t h  l o c a l  surface waters 

should g i v e  a  d i r e c t  i n d i c a t i o n  o f  the  underground res idence t ime o f  t he  

sp r ing  waters. Since the  t r i t i u m  content  o f  the measured s p r i n g  water  i s  

roughly h a l f  t h a t  o f  t he  su r face  waters, one may es t imate  t h a t  i t s  res idence 

t ime was approximate ly  equal t o  t he  h a l f - l i f e  o f  t r i t i u m ,  o r  about 12 years. 

This  f i g u r e  i s  s u b j e c t  t o  a n a l y t i c a l  e r r o r ,  and t o  the  assumption t h a t  the  

sample media a r e  e i t h e r  pure su r face  waters, o r  pure groundwaters. By compari- 

son, Boyle (1982) found t h a t  s p r i n g  waters d r a i n i n g  major  f a u l t  zones i n  south- 

e rn  B r i t i s h  Columbia, had been underground f o r  a t  1  eas t  25 years .  

G. Discussion 

A number o f  geochemical s i t u a t i o n s ,  anomalous i n  uranium, have been 

i d e n t i f i e d  on the  HAY p rope r t y .  An at tempt t o  eva lua te  the  prec ious  metal 

p o t e n t i a l  of the claims group y i e l d e d  on l y  negat ive  r e s u l  t s ,  however. 



.39. 

Stream sediment and water anomalies a re  invariably associated with 

so i l  uranium anomalies, but the reverse i s  not always true.  For th i s  reason, 

the following integration of geochemical information i s  based upon the numbered 

so i l  anomalies (Figs. 8 and 9) :  

1. Soil Anomaly No. 2 

This anomaly was discovered in 1981. Radimetric background i s  

350-400 cps ( U G  130), which i s  about four times normal. This i s  a very small 

area, only a few metres square, characterized by an unusual grey clay s o i l ,  

containing fragments of rhyol i te  and of volcanic breccia. The geological 

map shows that  rhyol i te  here occupies a northwest-trending s t r i p  about lOOm 

wide, t ha t  separates Tert iary sedimentary rocks on the southeast, from meta- 

morphic basement rocks to  the northwest. The rhyol i te-basement contact i s  

interpreted to  be faulted. These geological relationships a re  by no means 

def in i te ,  as no outcrop i s  present, and the mapping depends en t i re ly  on 

f 1 oat occurrences. 

The anomalous area occurs a t  the uphill end of an intermit tent  

watercourse tha t  becomes a permanent creek fur ther  downhill. Because th i s  

stream i s  parallel  t o  the rhyolite-basement contact, i t  i s  thought to  

possibly flow along a subsidiary f a u l t  o r  f racture zone. 

immediate 

volcanic 

fragments 

A thin section of 

area of the anoma 

in or igin,  b u t  the 

tha t  have clear ly 

volcanic breccia f l o a t ,  collected from the 

l y ,  has been examined. The larger c l a s t s  a re  

matrix of the breccia contains minerals and rock 

been derived from the metamorphic basement rocks. 

This i s  therefore not a rock tha t  was brecciated in s i t u ,  b u t  was rather 

intruded from deeper levels .  I t  i s  most l ike ly  a diatreme type rock, b u t  

of unknown geometry. Float of t h i s  lithology i s  only present in the same 

limited area as the radiometric anomaly, so i t s  areal extent a t  surface 

must be very small. A sample of the strange grey clay so i l  was submitted to  

the Saskatchewan Research Council fo r  X R D  determination, and was found to be 

nearly pure kaolinite.  This material i s  probably hydrothermal in or igin,  

related to  the same f lu ids  involved in the breccia intrusion. 

Two small p i t s ,  about 30 cm deep, were excavated here in 1981. 



Both f i l l e d  with water containing a great  deal of suspended clay. Water 

analyses obtained in 1981 returned values of 1.14, 340, 450, and 630 ppb U; 

the l a s t  three of these a re  very anomalous, b u t  r e su l t s  may be due in part  

to  contamination from suspended clays. Samples of th i s  clay so i l  contain 

20 to  90 ppm U ,  which i s  certainly anomalous. One sample checked f o r  A u ,  

Ag, Sb, As, and Hg revealed low levels of everything b u t  mercury, which 

was very weakly anomalous a t  30 ppb. Samples taken a t  the upper end of the 

small creek, j u s t  downhill from th i s  location, were anomalous in waters 

(0.58 and 0.70 ppb U) , and sediment (1.8 ppm U) ; these values decrease down- 

stream. The stream sediments and waters probably obtained th i s  uranium 

from the known surface occurrence. One so i l  anomaly of 4.0 pprn i s  a lso 

present in the downhill direct ion,  and i s  probably due t o  redeposition of 

hydromorphical ly- t ransported uranium. Very l i t t l e  water i s  seeping from the 

ground a t  t h i s  point, explaining the rather  limited dispersal of uranium 

in the various sample media. 

A piece of breccia f l o a t  was analyzed and found to  contain 2.3 pprn 

U ,  and 22 pprn As, both of which are  only s l ight ly  anomalous ( r e f e r  to  Table 2 ) .  

The uranium a t  surface, therefore, i s  e i the r  absorbed or  contained in the 

more a l te red ,  kaolini t i c  parts of the bedrock, or e l se  i s  purcolating upwards 

through fractures  or porosity which occur a t  t h i s  point. I t  i s  possible 

tha t  the breccia i s  mineralized a t  depth. I t  i s  a l so  possible tha t  the 

breccia provides a channelway for  deep-seated uraniferous groundwaters, 

s imilar  to  those identified in f a u l t  zones in the southeastern par t  of the 

property. The two anomalies are fundamentally d i f fe rent  in character,  how- 

ever, in areal extent,  and in the f a c t  t ha t  one increases,  and the other 

decreases, in the downhill direction. This difference in character could 

be a t t r ibutable  t o  the f a c t  tha t  one occurs on a north and the other a south- 

facing slope. Permafrost conditions on the north-facing slope a t  soi 1 

anomaly 2 may not permit egress of large quant i t ies  of groundwater. 

2. Soil Anomaly No. 3 

This anomaly occurs in an area thought to  be underlain by Tertiary 

sediments, on the northern boundary of the property. None of the absolute 

values of the analyses received i s  outstanding, b u t  the occurrence of elevated 

uranium content in s o i l s ,  s i l t s ,  and waters, indicates a higher background 



con ten t  o f  t h a t  element i n  t he  area. Th i s  sedimentary area was v i s i t e d  

several  t imes i n  1981 and i n  1982, and some d e t a i l e d  prospect ing  was 

conducted t h e r e  l a s t  year .  No surface r a d i o m e t r i c  highs have been 
located.  These sedimentary beds outc rop  a t  t he  base o f  t h e  steep southwest 

s lope o f  Haystack Mountain, and i t  i s  p o s s i b l e  t h a t  groundwaters a re  d i s -  

charg ing through these porous rocks. The f a c t  t h a t  groundwaters a r e  enr iched 

i n  uranium r e l a t i v e  t o  sur face waters, coupled w i t h  the  above hypothesis,  

may e x p l a i n  t h i s  anomaly. The t u f f  ( ? )  ou tc rop  i n  t h i s  area shows obvious 

s igns  o f  hydrothermal a l t e r a t i o n ,  b u t  i s  downh i l l  f rom t h e  s o i l  anomaly; 

the  presence o f  o the r  such rocks i n  t h i s  p o o r l y  exposed area cannot be 

discounted, however. The widespread, b u t  f a i r l y  weak uranium values here 

tend t o  suppor t thegroundwater  theory.  

3. Soi 1 Anomaly No. 7 

The v a l l e y  occupied by Nobottom Creek (F igs .  10 and 11) i s  

cha rac te r i zed  by s c a t t e r e d  s o i l ,  s i l t ,  and water  uranium anomalies, i n  

marked c o n t r a s t  t o  t h e  west f o r k  o f  the  same stream t h a t  i s  barren.  Much 

o f  t h i s  v a l l e y  i s  u n d e r l a i n  by a Quaternary s i l t  depos i t ,  which renders 

i n t e r p r e t a t i o n  d i f f i c u l t .  The under ly ing  bedrock i s  be1 i eved  t o  be meta- 

morphic, which i s  i n  f a u l t  con tac t  t o  the  eas t  w i t h  t h e  R h y o l i t e  H i l l  f e l s i c  

vo lcan ics  (F ig .  3 ) .  The presence o f  abundant r h y o l i t e  f l o a t  a t  surface 

exp la ins  the  r a d i o m e t r i c  anomaly (F ig .  5) u p h i l l  f rom th ree  o f  t he  anomalous 

s o i l  l oca t i ons .  The source o f  the uranium i n  t h i s  area i s  unknown, b u t  

may be due t o  d e p o s i t i o n  f rom sp r ing  water;  t h i s  zcne i s  on the  oppos i te  

s i d e  o f  R h y o l i t e  H i  11 f rom the  better-known groundwater- re lated anomalies 

of area No. 8. 

4. S o i l  Anomaly No. 8 

Th is  i s  t he  l a r g e s t  and most s i g n i f i c a n t  anomaly on the  p rope r t y  

(F ig .  9 ) .  As d iscussed e a r l i e r  i n  t h i s  chapter ,  two creeks i n  t h i s  area 

o r i g i n a t e  f rom spr ings ,  and c a r r y  unusual q u a n t i t i e s  o f  uranium. An a r e a l l y  

l a r g e  s o i l  anomaly i s  p resent  on the  h i l l s i d e  below the  l e v e l  o f  the  spr ings,  

and i s  thought  t o  be due t o  depos i t i on  o f  uranium f rom groundwaters. 



The key quest ion  here i s  t h a t  of t he  o r i g i n  o f  the  uranium i n  

these subsurface waters. There a r e  a t  l e a s t  th ree poss ib le  explanat ions:  

- The e levated uranium may n o t  be der ived from b u r i e d  m ine ra l i za t i on ,  

long residence t ime 

- The uranium cou ld  be 

deposi t .  

- The uranium cou ld  be 

b u t  i ns tead  be leached f rom count ry  rocks by groundwater 

i n  the  subsurface. 

l eak ing  f rom a bu r ied  B l  i zzard-type 

de r i ved  from bur ied  i n t r u s i v e  brecc 

0 f 

o re  

as 

s i m i l a r  t o  the  one thought  t o  occur a t  anomaly No. 2. 

I t  i s  n o t  easy t o  choose among these th ree p o s s i b i l i t i e s ;  o n l y  

the  second one would be of economic i n t e r e s t .  

Groundwaters a r e  known t o  be enr iched i n  uranium, e s p e c i a l l y  where 

they have c i r c u l a t e d  i n  deep f a u l t  zones f o r  s i g n i f i c a n t  per iods.  I t  i s  

known tha t ,  a t  l e a s t  i n  t h e  case o f  C r i t t e r  Creek, the HAY waters a re  emerging 

from fau l t s ,  and they have res ided  i n  the  subsurface long enough f o r  t h e i r  

t i t i u m  content  t o  d i f f e r  s i g n i f i c a n t l y  from t h a t  of nearby surface waters. 

However, i t  i s  e x a c t l y  t h i s  type o f  water t h a t  i s  thought t o  p rov ide  the  

source o f  uranium f o r  basa l - type deposi ts .  Boyle and Ba l lan tyne (1980) have 

provided data on the  chemistry  of s p r i n g  waters from mine ra l i zed  and non-mineral- 

i zed  areas i n  B.C. T h e i r  data, and data from the  HAY groundwaters, a re  

presented i n  Table V :  

TABLE V 
Comparison o f  HAY spr ing  waters w i t h  

values repor ted  by Boyle and Ba l lan tyne (1980) 

Spr ing Water U i n  Conducti v i  ty 
Source water  ( ppb) pH (micromhos/cm) 

B l i z z a r d  U 
Deposi t 0.2-18.0 6.0-7.6 29- 148 

F a u l t  Zones, 
B.C. 4.0-125.0 7.7-8.2 143-284 

HAY Claims 14-32" 6.9-7.6 150-180 

* 1981 r e s u l t s ,  C r i t t e r  Creek area 



Examination o f  t he  t a b l e  i n d i c a t e s  t h a t  i t  i s  d i f f i c u l t  t o  

d i s t i n g u i s h  between the  two p o s s i b i l i t i e s  based on these c r i t e r i a .  

As mentioned p rev ious l y ,  Boyle (1982) determined t h a t  waters 

debouching f rom f a u l t  zones i n  southern B.C. had been underground f o r  a t  l e a s t  

25 years. T r i t i u m  analyses f rom HAY suggest a  res idence t ime  of about 12 

years  f o r  u ran i fe rous  groundwaters. The p o s s i b l e  s i g n i f i c a n c e  o f  t h i s  d i f f e r -  

ence l i e s  i n  t he  suggest ion t h a t  groundwaters a t  HAY had l e s s  t ime t o  leach 

uranium, and the re fo re  must have obta ined i t  from a  h igher-grade source. However, 

there  a r e  too  many unknown va r iab les  t o  c o n f i d e n t l y  reach such a  conclusion.. 

C e r t a i n  geo log i ca l  c r i t e r i a  a t  HAY argue aga ins t  t he  basal depos i t  

hypothesis.  F i r s t l y ,  favourab le  basement rocks, such as qua r t z  monzonite 

o r  g r a n o d i o r i t e  p lu tons ,  a r e  absent. Secondly the  f a u l t  zones have been 

a c t i v e  s ince  d e p o s i t i o n  o f  t h e  vo l can i c  rocks. T h i r d l y ,  according t o  the 

i n t e r p r e t a t i o n  on F ig .  3, t h e  r h y o l  i tes  have n o t  been observed t o  s t r a t i -  

g r a p h i c a l l y  o v e r l i e  sedimentary rocks; the  one known con tac t  i s  thought  

t o  be a  h igh-angle f a u l t .  However, pos t -depos i t i ona l  f a u l t i n g  i s  p resent  

i n  t he  Sherwood Mine i n  Washington, and the  geo log ica l  i n t e r p r e t a t i o n  presented 

here i s  s u b j e c t  t o  some u n c e r t a i n t y  l a r g e l y  as a  r e s u l t  o f  poor outcrop. cond i t ions .  

The t h i r d  poss ib le  source o f  uranium, m ine ra l i zed  i n t r u s i v e  

brecc ias ,  must be g iven some credence, s ince  t h i s  s i t u a t i o n  i s  thought  

t o  occur elsewhere on the  c la ims.  Subsurface brecc ias  o f  t h i s  type cou ld  

prov ide  metals  t o  groundwaters c i r c u l a t i n g  i n  ad jacent  f a u l t  zones. 

5. Other Anomalies 

A  number o f  o the r  s o i l  anomalies a r e  shown on F igs .  8 and 9, and 

have been discussed p rev ious l y  i n  t h i s  r e p o r t .  None o f  them has associated 

water  o r  sediment anomalies. 



IX. RADIOMETRIC SURVEY 

A scinti l lometer survey was conducted in conjunction with the 

so i l  sampling program. Readings were recorded a t  each so i l  sample loca l i ty ;  

these were a t  100 metre intervals  along l ines  tha t  approximately coincided 

with the claim boundaries. Readings were taken with an Urtec UG 130'-scin- 

t i 1  lometer, held a t  waist level.  The same instrument was used fo r  the en t i r e  

ted on Figures 4 and 5, while Fig. 20 i s  a 

and a t  

with the geology maps (Figs. 2 and 

backgrounds over 115 cps a re  under 

topographically higher areas where 

felsenmeers on Rhyolite Hill and a 

survey. Results a re  presen 

histogram of the readings. 

The raw data on F 

(about the 45th percentile) 

igs.  4 and 5 have been contoured a t  75 cps 

11 5 cps (90th percenti 1 e) . Comparison 

3) indicates tha t  areas with radiometric 

la in  by volcanic bedrock, especially a t  

soi 1 cover i s  thinnest. The rhyol i te  

long Haystack Creek are  prominent. 

Areas with radiometric backgrounds below 75 cps a re  generally 

underlain by thick permafrost, Quaternary s i l t s ,  or metamorphic bedrock. 

Areas of Tertiary sedimentary bedrock generally f a l l  between the 75 cps and 

115 cps contours. 





X .  CONCLUSIONS 

The uranium anomalies discovered in 1981 have been confirmed 

and extended. Limited exploration fo r  precious metal mineralization 

produced no encouraging resul ts .  

A radiometric/geochemical anomaly in the northwestern part  of the 

claims group (claim HAY 17) i s  thought to  be related to  an intrusive vol- 

canic breccia. Fragments of th i s  lithology are  included in a kaolinite so i l  

a t  the s i t e  in question. The intrusive nature of th i s  breccia i s  indicated 

by the presence of foreign, metamorphic c las t s  in i t s  matrix. Country 

rocks in the area a r e  rhyolites,  near a presumed f a u l t  contact with meta- 

morphic basement rocks. The zone containing breccia f l o a t  i s  very small, 

only a few metres square. The amount of groundwater leaking to  the surface 

here i s  minimal, and related s o i l ,  s i l t ,  and water anomalies a re  very 

small in area. 

Anomalies in the southeastern part  of the claims group are  caused 

by large volumes of uraniferous groundwater tha t  a re  emerging from the 

h i l l s ide .  Anomalous concentrations of uranium appear in stream waters, s i l t s ,  

and so i l s .  The spring waters are  debouching from a se r i e s  of northeasterly- 

trending faul t s .  

There a re  three possible sources fo r  the uranium a t  the locations 

men t i  oned above: 

( a )  Deep seated groundwaters tha t  have acquired uranium through 

general leaching of non-mineralized country rocks, and have 

debouced a t  surface though permeable f a u l t  o r  breccia zones. 

(b)  Buri ed basal - type urani um deposi ts. 
( c )  Breccia pipes, f a u l t  zones, or similar features  carrying uranium 

mineralization. 

I t  i s  not possible to  choose among these three poss ib i l i t i e s  

on the basis of avai lable  information. Only the basal-type deposit i s  of 

potenti a1 economic in t e res t .  

An area along Haystack Creek, on the northern boundary of the 



cla ims,  conta ins  e levated,  b u t  n o t  s t r o n g l y  anomalous, q u a n t i t i e s  o f  uranium 

i n  s o i l s ,  stream s i l t s ,  and waters. Th i s  may be due t o  groundwater d ischarge 

through a permeable sedimentary h o r i  zon. 

A few o the r  uranium i n  s o i l  anomalies occur on the  c la ims group. 

T e r t i a r y  vo l can i c  rocks a t  HAY appear t o  have a low p o t e n t i a l  f o r  

e p i  thermal prec ious metals  m i n e r a l i z a t i o n .  These u n i t s  a r e  n o t  ex tens i ve l y  

a1 tered, and reconnaissance stream geochemistry y i e l d e d  o n l y  d iscouraging 

r e s u l t s .  



X I .  RECOMMENDATIONS 

Any f u r t h e r  work should be d i r e c t e d  t o  determin ing t h e  source o f  

the  uranium t h a t  i s  p resent  i n  t h e  var ious  sample media on t h e  HAY c la ims.  

I n  the  case o f  t he  l a r g e  anomaly i n  t he  southeast corner  o f  t he  proper ty ,  

t h i s  would u l t i m a t e l y  r e q u i r e  d r i  1  l i n g .  However, i n  o rder  t o  maximize 

the  e f f i c i e n c y  o f  such a  program, more sur face i n f o r m a t i o n  i s  requ i red .  

I n  p a r t i c u l a r ,  the  o r i e n t a t i o n s  and l o c a t i o n s  of f a u l t s  i n  t he  

R h y o l i t e  H i l l  area need t o  be more c l e a r l y  def ined.  Th i s  cou ld  be accom- 

p l  ished through t rench ing  o r  geophysics, o r  perhaps a  combinat ion o f  t he  

two. The geology i n  t h a t  area i s  thought  t o  c o n s i s t  o f  r h y o l i t e  o v e r l y i n g  

amphibol i  te ;  t h e r e  should bea marked c o n t r a s t  i n  magnetic s u s c e p t i b i l i t y  

between these two l i t h o l o g i e s .  I t  i s  t h e r e f o r e  proposed t h a t  a  combined 

magnetic/VLF survey be undertaken over the  southeastern anomalous area. 

Another, more l i m i t e d  survey cou ld  be conducted over t he  smal le r ,  nor thwest  

"breccia"  anomaly. 

Trenching cou ld  be employed t o  expose f a u l t  zones, i n  o rde r  t o  

conf irm the  geo log i ca l  i n t e r p r e t a t i o n .  Trenching cou ld  a l s o  be used t o  

ob ta in  more geo log i ca l  i n f o r m a t i o n  a t  the "brecc ia"  anomaly. Summer p l a c e r  

exp lo ra t i on ,  i n v o l v i n g  bu l ldozers ,  has been conducted r i g h t  t o  t he  HAY 

boundary on Stowe Creek, and t o  w i t h i n  a  couple of k i l ome te rs  on Bismark 

Creek. Moving such a  machine t o  HAY cou ld  t h e r e f o r e  be e f f e c t e d  w i t h  minimal 

a d d i t i o n a l  env i  ronmental damage, over  e x i s t i n g  t racks .  Trenching , however, 

may n o t  be c o s t  e f fec t i ve .  Fu r the r  cons ide ra t i on  should weigh p o s s i b l e  

bene f i t s  aga ins t  costs.  

The purpose o f  an i n i t i a l  d r i l l  program would be t o  determine 

whether sediments u n d e r l i e  the  r h y o l i t e ,  and i f  so, whether they c o n t a i n  

u ran i  um minera l  i z a t i  on. Know1 edge o f  f a u l  t 1  ocat ions would enable holes 

t o  be c o l  l a r e d  where the  basal  unconformi ty i s  c l o s e s t  t o  surface, and hence 

reduce d r i l l i n g  cos ts .  I t  would a l s o  pe rm i t  a  couple o f  angle holes t o  

check the f a u l t s  themselves, should t h i s  become necessary. 



Some of the  s o i l  uranium anomalies, p a r t i c u l a r l y  numbers I ,  3, 

7, and 8 (Figs.  8 and 9 )  a re  worthy o f  more c a r e f u l  d e t a i l i n g  over  c u t  

g r ids .  Th is  should improve our  knowledge o f  these areas a t  minimal cost .  

More d e t a i l e d  geo log ica l  mapping could a l s o  be performed on these g r ids .  

The next  season spent on t h i s  p roper t y  should i n v o l v e  more d e t a i l e d  

so i  1 sampl ing,  geo log ica l  mapping , magnetometer and VLF surveys, and poss ib l y  

trenching. D r i l l i n g  should be cont ingent  upon t h e  r e s u l t s  o f  these o t h e r  

a c t i v i t i e s ,  and could be postposed t o  a d i f f e r e n t  season. 
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A P P E N D I X  I  

Geochemical Data Sheets 



- - 
p - r r v u n r n u n u t n i l i r i r ' u s  

GEOLOGIST: HENHINGI N AGEOLOGIST: r PkDJECT: 596 
NUnlbER OF SAilPLES: 418 PKIORITY: P I M E :  AUGUST llr 1982 
SEE APPENIfIX FOR EXPLhXATIDN OF DIGESTION7 ANALYSlSt SAHPLE TYPEI ANI! SXEK SIZE CODES+ 



Badv- & ~~~ lid. 

I36 Indurv~d Rod 
Wh~uhoru. Y V L ~  Terntory V I A  Z V I  

Geochemic 
F'tum 1403) 667-6523 
Telex OM-11.460 Lab Repo 

. . 
I )  u- w t n - u r  

GEOLOGIST: HENHINCf N AGEOLDGIST: r YkOJECT: 546 , 

NUWLR OF SAHPLES: 418 PRIORITY: P DATE: Atl(;UST llr 1982 
SEE APPENDIX FOR EXPtAdA7ION OF DIGiSTIDIir ANALYSIS9 !MPLE TYPEr AND SIEK SIZE CODES* 

I U 0 3  
r rn  



I - 
Kt-~t 

G E O L O G I S l :  HENIiINGr N AGEOLDGIST: r PROJECT: 546 
NtlWBER OF SAHPLES: 418 P R I O R I T Y :  P DATE: M W S T  llr 1!&2 
SEE AWEMlX P O 8  EXFLAHATIUM OF I I I G E S T I O ~ ~ T  AHALYSIS? S A t i P L E  TYPEv AND SIEVE SIZE CEDES* 





Whwhorw. Yukon Tcrr~ulty Y I A  2V I  
Phme (4031 667-6523 

I. - . .. - .  * 8 8 
GEOLOGIST: HEWNNGr H AGEOLOGIST: r PROJECT: 546 
NUtffrER OF SAWRES: 418 PRIORITY: f DATE: AW;UST i l  t 1982 
SEE APPENIllX FOR EXF'LAHATIOH DF 61GESTIONt AYALYSISI SMPLE TYPE1 IW SIEUE SIZE CUDES+ 



Wh~tehorrc Yukon Tcrr~lory Y I A  2V I  
phone (403) 667-6523 BONDAR-CLEGG 
Telex 036 -8460  I 

Geochernia 
Lab Repol 

I PAGE NO, 6 

-4 

CEMDGIST: HENHINGi H AGEDLOGIST: r PROJECT: 546 
NUKISER DF SARPLES: 418 PRIORITY: Y DATE: A U U W  11, 1982 
SEE APPENIllX FDR EPLMATIUN OF EIGESTIONi ANALYSIS, SAtlfSLE TYYEi A@ SIEVE SIZE CODES* 



r - I A n n n-r P-hnmir 

Wh~tehoru Yukon Ternmry Y I A  ZVI  
Phrw 1403) 6674523 
Tekx 036 R 4 f d  

L L ~  

GEOLOGIST: HENIIING, N AGEOLOGIST: Y PROJECT: 546 
N I M E R  Or: SAIPLES: 418 PRIORITY: P DATE : AUGUST 11 r -1982 
SEE APPENUIX FOR EXPL4NATIIIN OF E~IGESTIDNI AdALYSISf SAHPLE TWEI AND SIEVE SIZE CODES, 



I36 Indurv~al R o d  
Whwhorse. Yukon Terntory Y I A  2V I  
phone 14031 661-6523 GG . 
Trkr 036-d-460 



Bmdu-&-pn>w 

116 Indurwml Rod 
Whnahorx Yukon Terr~tory Y I A  2VI  BONDAR-CLEGG Geochemic 
Phone (403) 667-6523 Lab Repc 
Tcka 036 R 460 

I PAGE NO, 9 

- 
. . .  

tt LL~ + i * - 
EMOGIST : H E N W C v  N AGEOLDGIST: r YkOJECT! 546 
N M L R  OF SMPLES: 418 PRIORITY: P IJkTE: AUGUST 11, f 782 
SEE APPENIIIX F U R  EPLnHkTION Of DIGESTIONt CINALYSISI SAnlSLE TYPE9 AND SIEK S I Z E  CDUES+ 



I PA61 NO, 10 

I 

GEOLOGIST: HENNINGt N AGEOLOGIST: r PROJECT: 546 
HUKMR OF SAHF'iES: 418 PRIOBITY:  P DATE: AUGUST llr 1782 
SEE CIPPENDIX FOR EXPLRNATIDN OF DIGESTION, A M L Y S I S I  SIInPLE TYYEr AND S l E V E  SlZE COZIES+ 



Whn~ebru Yukon Terrttnty Y I A  2 V I  
Phone 1403) 667-6qZI 

Geochemie 
Lab Repa 

.. . 
A .  L i i *  

GEOLOGIST: HtH'EIINGr N AGEOLOGIST: i PROJECT: 3 6  
NiMEER OF SAHPLES: 418 PRIORITY: P DATE: AUGUST 111 i982 
SEE APPEIITrIX FOR EXPLARATIW OF DIGESTION1 AdALYSIS? SAWLE TYPE? ANII SIEVE SIZE CmESt 



Geochemia 
Lab Repoi 

I 

A GEDLOCIST: HENHINGi N AGEOLDGIST: P PROJECT: 546 
NlJIBER OF SkliPLES: 418 PRIORITY: P IlhTE: AUGUST 11, 1% 
SEE APRNUIX FDR EXPLANATION OF DIGESTIDil ANALYSIS? SAtIl'LE TYPE? AND SlEVE SIZE CODES* 

I 
< 7 ,  , 

U iE3 

I ""' ' r r n  --- in I I T  ;I 



PAGE N3, 1 

CLIENT: EUIORADO NUCLEAR REPORT NUHBEK: 6 4 2 - 1 7 7  
GEOLDGISI: YULFf D AGEDLOGIST: 1 PROJECT: 5 4 6  
HUHBER OF SMPLES: 311 PRIORITY: P DATE: JULY 281 1982 
SEE APPENDlX FDR EXPLANATION OF DlGESTIONl ANALYSIS9 SAHPLE TYPE1 AND SIEVE SIZE CODES* 

- - - c o p  I lNuED 2 ,  NEXT PAGE--- 



CLIEHT: ELUDRMID NUCLEAR REPORT NUIIE(ER: 642-177 
GEOLOGIST: WOLFr D AGEOLOGIST: 1 PROJECT: 546 
NUNEER OF SAHPLES: 3 1 1  PRIORITY: P DATE: JULY 281  1982  
SEE APPENIQX FOB EXPLAflATIOH OF DIGESTJONI ANALYSIS1 SAHPLE TYYEv AND SIEVE S I Z E  CODES, 

REG# / SAKPLE NUHBER / T/ S 

---CONTIN3ED NEXT PAGE--- 



CLIENT: ELlrOh ADO NUCLEAR REPORT NMBER: 642-177 
GEOLOGIST: UDLFI D AGEOLDGIST: 1 PROJECT: 546 
NUtlBER OF SAUPLES: 311 PRIORITY: P DATE: JULY 281  1982  
SEE APPENDIX FOR EXPLANATION OF DIGESTION1 ANALYSISI SAUYLE TYPE1 AND SlEVE S IZE CODES, 

---CONTINUED NEXT PAGE--- 



PAGE NO, 4 

CLIENT : ELIIORAUO NUCLEAR REPORT NUHBER: 642-177 
GiOL.OGIS1: WOLF9 IJ ACEOLDGIST: 1 PROJECT: 546 
NUHbER OF SAHPLES: 311 PRIORITY: P DATE: JWY 281 1982  
SEE APPENDIX FOR EXPLANATION OF DIGESTIDNt ANALYSIS, SAHPLE TYPEt AND SIEVE S IZE CODES* 

SAHPLE NUtlBEH / T/ S 



PAGE NO, 5 

CLIENT: ELDOHADO NUCLEAR REPORT NUHBER: G42-177 
GEOLOGIST: UOLFI B AGEOLOCXT: 9 PROJECT: 5 4 6  
NUHEER OF SAHPLES: 3 1 1  PRIORITY: P DATE: JULY 281 1982 
SEE AYPEHDlX FOP EXPLAMTION OF DIGESTIUNI ANALYSIS1 SAflPLE TYPE1 AND SlEUE S IZE CODES* 

HECt / SAHPLE NUHBER / T/ S 



CLIENT : E?DDkAIrO NUCLEAR REPORT NUtEER: 642-177 
GEOLOGIST: UOLFr D AGEOLOGIST: I PROJECT: 546 
MUWEER OF SAWPLES: 311 PRIORITY: P DATE: JULY 281 1982 
SEE AYPENIJIX FUR EXPLAICAIION OF DIGESTION, AHElLYSIS, SANPLE TYPEr AND SIEVE SIZE CODES* 



PAGE NO* 7 

CLIENT : ELDgRADO NUCLEAR REPORT NUHBEN: 642-177 
GEOLOGIST: UDLFI D AGEOLOGIST: I PROJECT: 546 
NIJflBER OF SAHPLES: 311 PRIORITY: P DATE: JULY 281 1982 
SEE AISYENbIX FOR EXPLAHATION OF DIGESTIOHI AHALYSISI SAMPLE TYPE I AN11 SIEVE SIZE CODES t 



U I E N T  : E U D R M O  NUCLEAR REPORT NUHBER: (22-177 
GE'DLDGIS'T: W3LFy D AGEOLDGIST: r PROJECT: 546 
NUWBER OF SAtlPLES: 311 PRIORITY: P DATE: JULY 281 1982  
SEE CtPPENDIX FOR EXPLAHATIUN OF DIGESTIOH* AHALYSIS, WPLE TYPE, AM SIEW: SIZE CODES* 

U /B3 
SAKPLE NUHE:Eh / T/ S PPH 

0 17 
014 
Otb 
017 
0*2 

0.6 
0 14 
012 
2*3 
1*5 

0 13 
L 011 
L 011 
L 011 
L 0t1 

0 18 
1 *o 

L 0,l 
L 0*1 
L 011 

L 011 
012 
019 
0 17 

012 

011 
0t5 
ii +4 
1 *L? 
1,2 

31i 
0,s 
115 
018 
2 t3 

---CONTIHUED NEXT PAGE--- 



PAGE NO+ 9 

CLIENT: ELDORADO NUCLEAR REPORT NUtfBEH: 642-177 
GEOLOGIST: UOLF? D AGEOLDGIST: i PROJECT: 546 
NUHBER OF SAHPLES: 311 PRIORITY: P DATE: JULY 28r 1982 
SEE APPENIIIX FOR EXFLAdAl'I[rH OF DICESTIONt MALYSIS1 SMPLE TYPE1 AM SIEVE SIZE CODES* 



tlfammxl m 
NUHMR OF SAiiPLES: 290 PRIORITY: P DIITE: WGUliT 021 1982 - 

' 

SEE APPEWX FOR EXYLAWATIOK OF IIIGESTIDNf AMLYSIS, SMPLE TYPE, AWIl SIEVE SIZE COIIES* 



Wh~tehorrc. Yukon Tcrrttory Y I A  2VI  
Phcm 1403) 667-6523 

Geochen 
Lab Re 



BonduCkpl&Gm~Ud. 

136 Industr~al Rod 
Whluhoru Yukon Terr~tory Y I A  2VI  
P h w  (403) 667-6523 
Tekr 036 8460 

Geochen 
Lab Re 

---CON X N X D  NEXT FACE--- 



136 Induru~al R o d  
Whwhorx. Yukon Tcrntory Y I A  2VI 
Phone (403)  6674523 
Tckr 036-R-460 

Geocherr 
Lab Re! 

Ctlflill:ELDORAI30 lx- * - 
U 4 +I t ~ d H E Z 3 4 0  

WEER OF SAHF'LES: 290 PRIORITY: Y DATE: AUGUST 021 1982 
SEE APPEWDIX FDR LXPLAMTIDW OF DIGESTIONI M A L Y S I S r  !MPLE TYPEI ANXI S I E V E  S I Z E  CDIiES, 

U /83 
t RECI / SAEPLE NUHEER / T/ S PPW 



Geocherni 
Lab Rep 

.- 

-M s Rb b b  

N\U(RFR OF SIHPLES: 290 PRIORITY: P DATE AUGUST 021 1982 - 
SEE APPENDIX FOR EPLAUATIDN OF DIGESTIOH* ANILYSISr SIHPLE TYPES AND SIEVE SIZE CODES, 



Geoch 
Lab 1 

-00 KEY- * - 1942198 
-- 
w w t  
HWER OF SAWLES: 2% PRIORITY: P DATE: AUCUST 0 2 ~  1982 - 
SEE LPPENIQX FOR EXPLAIIATIOW OF DIGESTIONI ANALYSIS! W L E  TYPE9 AND SIEVE SIZE CODES* 

U /B3 
RECI I SMYLE HUH5ER / T/ S PPH 

0247 82-545-408-647 S 1 0,6 
0293 82-544-4CE-548 S 1 1+1 
0 3 9  82-546-40B-649 S 1 0 +7 
021 0 82-5th-408-5% S 1 0 .8 
9211 82-516-40B-651 S 1 1 t3 

---COdTINUED NEXT PAGE--- 



Whwhau.  Yukon Terntory Y I A  2V I  
Phcme (403) 6674523 
Tekx 036-8-460 

Geochernic 
Lab Repc 

~47-198 

nE@Si??% r 
WMER OF ShtiPES: 290 PRIORITY: P DATE: AUGUST 021 1982 

I 
w 

SEE APPENDIX FOR EXPUNATION OF DIGESTIDNY PINALYSIS, WtE TYPh Atm S I E V E  S I Z E  CODES+ 

U /Ir3 
, REG# / SkHPLE NUHBER , / T/ S PPH 





136 Indurv~al R o d  
Wholehorse. Yukon Tcrr~toy Y I A  2 V I  
Phone 1403) 667-6523 
Teki 036-8-460 

Geochem 
Lab Reg 

c r Y  

0 .  lu3- * -1 98 
G i w A m m r  9 
MIHER OF SAHPLES: 290 PHIDKITI: P DATE: AUGUST 0 2 ~  - 15'82 
SEE APRNIIIX FOR EXPLANATION OF IlIGESTIONr MALYSISr SAMPLE TWEr AN11 SIEVE SIZE CODES, 



PAGE Not 1 

CLIENT : ELDORRDO NUCLEAR LTD t REPORT NUHE(ER: 642-178 
GEOLOGIST: CRUICKSMNt R AGEOLOGISI: i : PROJECT: 3 6  
NUBBER OF SAHPLES: 10, PHIOHITY: P DATE: JULY 13r 1982 
!XE APPEmIX FOR EXPLCINATIOH OF DIGESTION7 ANALYSIS1 SMPLE TYPE1 AND SIEVE SIZE CODES* 

2 

U /63 - 
SAtiPLE NUHBEH / T/ S PPB 

82-546-421-1 W X 0 t52 
82-546-42U-2 U X Ot59 
82-546-43-3 W X Ot9O 
82-546-4%-4 U X I t 1 6  
02-546-42W-5 U X Otb2 

82-546-42W-6 U X Ot12 
82-546-42Y-7 W X OtO8 
82-546-42Y-0 W X OtO8 
82-546-43-9 W X Ot11 
02-546-42U10 U X 0122 



PAGE ND* 1 

CLIENT: ELIIORRIIO NUCLEAR LTD i REPORT NUHbEh: 642-197 
GEOLOGIST: CRUICKSHAHt R AGEOLOGIST: r PROJECT: 546 
HUNBER OF SAhPLES: 35 ' PRIORITY: P DATE: JkY  229 1982 
SEE APPEMIX FOR EXPLAHATION OF DIGESTION, ANALYSIS, SAWLE TYPE, AND S IEVE SIZE CODES* 

' 



136 Indusv~al R o d  
Wh~uhorre. Yukon Terntory 
Phone (403) 667-6523 
Tekx 036-8-460 

Y I A  2V I  
Geocher 

Lab Re 



*CHEMICAL RESEARCH AND ANALYSIS 

*CONTRACT LABORATORIES 

SAMPLE(S) FROM 

Eldor R w u r c e s  
502-45th  S t r e e t  W. 
S a s k a t o o n ,  S a s k .  
A t t :  Dave Wolf 

P r o j & # 5 4 6  

T S L LABORATORBES 
2 - 302 - 48th STREET, SASKATOON,  SASKATCHEWAN, S 7 K W  

TELEPHONE: (306) 652-71 78 

CERTIFICATE OF ANALYSIS 

REPORT No. 1 . I 
I n v o i c e  1445 

Antimony A r s e n i c  
Sb (ppm) A s  (ppm) 

Samples, Pulps and Rejects discarded after two months 

DATE August 1 2 ,  1982  SIGNED w 



SAMPLE(S) FROM 

E l d o r  R e s o u r c e s  

SAMPLE(S) O F  

*CHEMICAL RESEARCH AND ANALYSIS 

*CONTRACT LABORATORIES 

T S L LABORATORIES 
2 - 302 - 4 8 t h  STREET,  SASKATOON,  SASKATCHEWAN, S7K 6A4 

TELEPHONE: (306) 652-71 78 

CERTIFICATE OF ANALYSIS 

REPORT No. 

I n v o i c e  8 1 4 4 5  

Sample  T o t a l  WT T o t a l  WT HM Sep H e a v i e s  
D e s i g n a t i o n  Dry  (Grams) Minus  1 0  Sample WT (Grams) 

Samples, Pulps and Rejects discarded after two months 

DATE --+ 1 2  1 n a q  SIGNED 
9 A ' V L  w 



.CHEMICAL RESEARCH AND ANALYSIS 

.CONTRACT LABORATORIES 

T S L LASORATORlES 
2 - 302 - 48th STREET,  SASKATOON,  SASKATCHEWAN, S7K 6 M  

TELEPHONE: (306) 652-7178 

SAMPLEIS) FROM CERTIFICATE OF ANALYSIS 

Eldorado Nuclear Ltd. 
502 - 45th St. W. 
Saskatoon, Sask. 
S7L 6H2 

Attn: Mr. D. Wolf 

REPORT No. 1 1453 

Invoice #I375 

Samples, Pulps and Rejects discarded after two months 

Antimony 
( S ~ ) P P ~  

Arsenic 
(As ) P P ~  

Uranium 
( U ) P P ~  

A 

DATE July 6th, 1982 SIGNED w 



.CHEMICAL RESEARCH AND ANALYSIS 

*CONTRACT LABORATORIES 

SAMPLEtS) FROM 

T S L LABORATORIES 
2 - 302 - 48th STREET,  SASKATOON,  SASKATCHEWAN, S7K 6A4 

TELEPHONE: (306) 652-71 78 

CERTIFICATE OF ANALYSIS 

ELDOR RESOURCES 
502-45 Street W. 
Saskatoon, Saskatchewan 
Att: Dave Wolf 

I REPORT No. I 

Invoice # 1446 

Gold 
Au (ppb) 

Samples, Pulps and Rejects discarded after two months 

Antimony 
Sb ( P P ~ )  

Mercury 
Hg ( P P ~ )  

DATE August 12, 1982 SIGNED 



*CHEMICAL RESEARCH AND ANALYSIS 

*CONTRACT LABORATORIES 

SAMPLEE) FROM 

T S L LABORATORIES 
2 - 302 - 48th STREET,  S A S K A T O O N ,  SASKATCHEWAN, S7K6A4 

TELEPHONE: (306) 652-7178 

CERTIFICATE OF ANALYSIS 

E l d o r  B e S o u r c e s  
502-45 S t r e e t  West 
S a s k a t o o n ,  S a s k .  S7L 6H2 
A t t :  M r .  Dave Wolf 

REPORT No. El 
I n v o i c e  1 4 4 6  

Sample  
D e s i g n a t i o n  

T o t a l  WT 
Dry (Grams)  

T o t a l  WT 
M i n u s  1 0  

HM Sep  
S a m p l e  WT 

(Kg) 

H e a v i e s  
(Grams)  

Samples, Pulps and Rejects discarded after two months 

DATE A u ~ u s t  12. 1 9 8 2  SIGNED w 



.CHEMICAL RESEARCH AND ANALYSIS 

.CONTRACT LABORATORIES 

SAMPLE61 FROM 

E l d o r  R e s o u r c e s  
5 0 2  - 4 5 t h  S t r e e t  West 
S a s k a t o o n ,  S a s k a t c h e w a n  
S7L 6H2 
A t t n :  Dave Wolf 

T S L LABORATORlES 
2 - 302 - 48th STREET, SASKATOON,  SASKATCHEWAN, S7K W 

TELEPHONE: (306) 652-71 78 

CERTIFICATE OF ANALYSIS 

I REPORT No. I 

I n v o i c e  B 1 5 5 8  

Samples, Pulps and Rejects discarded after two months 

U r a n i u m  
U(ppm) 

2 . 7  
n o  s a m p l e  
n o  s a m p l e  

6 . 3  
3.5 
5 . 9  
4 . 9  

1 0  
5 . 9  

. 6  
4 . 1  
1 . 2  

. 8  

. 6  
1.1 
2 . 1  

. 9  

. 7  
6 0 

S e p t e m b e r  2 4 ,  1 9 8 2  
DATE SIGNED -&A.JLG? w 



SASKATCHEWAN RESEARCH COUNCIL 

erving Saskatchewan 

August 17, 1982 

Mr. D. Wolf 
El dorado Nuclear 
502 - 45th Street  West 
Sas katoon , Saskatchewan 
S7L 6H2 

Dear S i r :  

Enclosed i s  the XRD clay analysis resu l t  for  sample 82-546-42s-39. If  you 

have any questions please feel f r ee  t o  c a l l .  

Sincerely , 

David H .  Quirt 
Research Scient is t  
Geology Division 

Enclosures 



$ t t  RCLAY t ELDORADO 1 CLAY SAMPLES 
DATE: AUGUST 1 7 ~ 1 9 8 2  
2 
3 
4 

NORMALIZED AREAS(KARYNE'S A P P R O X I M A T I O N  FOR C 0 0 2 - K O 0 1 9  C 0 0 4 - K 0 0 2 i  
1001 I 0 0 2  COO1 COO2 COO3 COO4 K O 0 1  K O 0 2  K I N D E X  

8 2 - 5 4 6 - 4 2 5 - 3 9  000 100 1 0 0 0 0 1 7 4 0  1 4 8 8  3.2 O 
READY 

t f *  QCLAY t ELI lOKAnO t  CLAY SAMPLES----------  - -- 

DATE: AUGUST 1 7 ~ 1 9 8 2  
2 
3 
4 

- - . - 
KAKYNE 'S  APPF 

NORMALIZED A R E A S ( I + C + K = l O O )  
I L L I T E  C H L R I T E  KAOLNT QUARTZ H E M A T I T E  Ik KUBLER 

8 2 - 5 4 6 - 4 2 5 - 3 9  000 

EN11 OF DATA 



University of Waterloo 

Waterloo, Ontarlo. Canada 
N2L 3G1 

Faculty of Sctence 
Department of Earth Sciences 
5191885-121 1 

J u l y  30, 1982 

Mr. D. Wolf 
Eldorado Nuclear Ltd. 
Exploration Division 
502 45 S t .  W .  
Sas katoon , Sas k .  
S7L 6H2 

Dear Mr. Wolf: 

Your samples have been analysed f o r  t r i t i u m  and t h e  r e s u l t s  a r e  
a s  fol lows:  

Sampl e  
3 H (i-8T.U.) 

Hope these  a r e  s a t i s f a c t o r y .  An invoice  wi l l  fol low under s e p a r a t e  
cover.  

Yours t r u l y ,  

Diana Palmer 
Isotope Lab 

Twenty-five Years of Co-operative Education in Canada 
























	091406
	Table of Contents
	Summary
	Introduction
	Location
	Location Map

	Property
	Personnel
	Physiography
	Geology
	Geochemistry
	Soil Sample Results (3)
	Soil Sample Results (2)
	Stability Graphs
	Silt Results (2)

	Radiometric Survey
	Soil Sample Graph

	Conclusions
	Recommendations
	Bibliography
	Qualifications
	Appendix 
	Maps

