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GEOLOGICAL REPORT 

ON THE 

EUREKA COPPER PROSPECT 

N.T.S. 93A/7 

INTRODUCTION : 

The Eureka property was v i s i t e d  f o r  a two-week period i n  Ju ly  1972 
by a four-man crew under the  supervis ion of Eric  R .  Smith, P. Eng. 
The purpose of t h i s  v i s i t  was t o  examine and evaluate  t h e  mineralized 
zones a s  i d e n t i f i e d  by t h e  previous property owners. During t h i s  
program, a t o t a l  of 2 2  rock ch ip ,  and 50 hand specimen samples were 
co l lec ted  f o r  geochemical and petrographic  ana lys i s .  
mapping on a sca l e  of one inch equals f i v e  hundred f e e t  was completed 
over about two square miles .  
i l l u s t r a t e  t he  i n t e r p r e t a t i o n  obtained by t h i s  program. 

Geological 

A geological  map and cross  sec t ion  

SUMMARY: 

Copper minera l iza t ion  i n  t h e  Cirque #2 area of Eureka Peak was 
i d e n t i f i e d  i n  previous years  by the  o r i g i n a l  property Owners and by 
explora t ion  companies holding opt ions on t h e  claims.  Several  d r i l l  
ho les  and surface t renches were completed a t  var ious locat ions and 
i n  1970 a general  ou t l i ne  of t he  geology was mapped by Amax crews. 
The work program out l ined i n  t h i s  cur ren t  repor t  was focussed on t h e  
mineralized in t rus ive  ind ica ted  by t h e  Amax program (see Assessment 
Report N o .  2662.)  

This minera l iza t ion  was found t o  cons i s t  of f i n e l y  disseminated 
p y r i t e ,  cha lcopyr i te ,  p y r r h o t i t e ,  with t r a c e s  of born i te  and 
poss ib ly  cha lcoc i te  i n  a leucocra t ic  syenodior i te  host  rock.  Outcrop 
sampling reveals  an inner  "core" of about 4,000 f t .  by 800 f t .  
running from 0.13% C u  t o  0.44% C u ,  and an outer  "envelope" i n  t h e  
surrounding d i o r i t e  and augi te  porphyry of about O. loo /o  Cu. Much of 
the  mineralized outcrop contains  secondary copper minerals near t he  
su r face ,  b u t  sulphides  a r e  present  t o  wi th in  2 or  3 feet. of surface.  
The h ighes t  values a re  obtained where f resh  rock has  been exposed by 
recent  t renching or  rock s l i d e s .  
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CONCLUSIONS : 

The Eureka copper prospect has c h a r a c t e r i s t i c s  s imi l a r  t o  those of a 
t y p i c a l  Northern Cord i l l e r a  porphyry copper depos i t .  
sampling has indicated a l a rge  area (4,000'  x 8 0 0 ' )  t o  contain from 
0.13% Cu t o  0.44% C u ,  and a l t e r a t i o n  s t u d i e s  ind ica te  t h a t  t h i s  zone 
could be a s  much a s  6,000 f e e t  long, the  p o t e n t i a l  f o r  f ind ing  i n  
excess of 150,000,000 tons of porphyry copper ore  is  ex:cel lent .  

A s  outcrop 

LOCATION AND ACCESS: 

0 
The center  of t he  main a rea  of i n t e r e s t  is  a t  52 18'N l a t i t u d e  and 
12Oo38'W longi tude.  
t h e  Mackay River ,  approximately 70 miles e a s t  of Williams Lake, B.C. 

This poin t  i s  located between Crooked Lake and 

A c c e s s  t o  t h e  property is  by grave l  road from e i t h e r  150 M i l e  House 
o r  100 M i l e  House t o  the  junct ion of t he  Mackay and Horsefly Rivers ,  
and from t h e r e  t o  the  property by a d i r t  road requi r ing  4-wheel d r i v e  
veh ic l e s .  

The camp on t h e  property c o n s i s t s  of two plywood cabins near the  main 
a rea  of in te res t .  Access t o  var ious poin ts  on the  property i s  by 
h e l i c o p t e r ,  as much of t he  a rea  i s  inaccess ib le  by foot  due t o  t h e  
rugged topography. 

TOPOGRAPHY: 

Alpine g l a c i a t i o n  has shaped t h e  Cirque #2 area  t o  a U-shaped va l l ey  
and razor-backed r idge  s i t u a t i o n .  A c c e s s  t o  var ious po in t s  i n  t h e  are? 
of i n t e r e s t  i s  hampered by t h i s  extreme topography, and a reas  
inaccess ib le  t o  o ther  than experienced climbers a r e  shown on the  
accompanying Geological map. Roads and t r a i l s  across  t h e  mineralized 
area involve t i g h t  switchbacks as t h e  average s lope would be i n  excess 
of 35 degrees.  

The camp on the  property i s  a t  5,050 f e e t  i n  e l e v a t i o n ,  with a l l  of 
t h e  r idges  i n  t h e  Cirque #2 area  running up t o  7,000 f e e t .  Eureka 
Peak i t s e l f  i s  a t  7,959 f e e t .  The mineral izat ion i s  confined t o  the  
areas between 5,300 f e e t  and 6,300 f e e t .  

PREVIOUS WORK : 

According t o  the  B.C.  Minister of Mines r e p o r t s ,  e a r l i e r  work con- 
s i s t e d  of road cons t ruc t ion ,  geochemical and geophysica.1 surveys,  

R I D  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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PREVIOUS WORK: - cont 'd . 
and d i a m o n d  d r i l l i n g  by H e l i c o n  E x p l o r a t i o n s  L t d .  i n  1965 and 1966, 
including one d r i l l  hole f r o m  a short  a d i t .  In 1968, a s m a l l  
geophysical program w a s  conducted by H o w a r d  T r a v i s ,  and i n  1969 and 
1970, A m a x  completed geological and geochemical. surveys. C e r r o  C o r p .  
did a s m a l l  amount of sampling i n  1971. 

PROPERTY: 

The E u r e k a  copper prospect consis ts  of t w o  separate c l a i m  groups, 
approximately t w o  m i l e s  apar t .  T h e  main area of interest  i s  covered 
by t he  G r o u p  I c l a i m  block, and the second area is  covered by G r o u p  11. 

GROUP I CLAIMS 

C l a i m  Name R e c o r d  N o .  E x p i r y  D a t e  

EN 1 
EN 2 
EN 3 
EN 4 
EN 5 
EN 6 
EN 11 
EN 1 2  
EN 13 
EN 14 
EN 15 
EN 28 
EN 29 
EN 104 
EN 105 
EN 106 
EN 107 
EN 109 
EN 126 
EN 127 
EN 129 
cs 55 
C S  56 

30398 
30399 
30400 
30401 
30402 
30403 
30408 
30409 
304 76 
30477 
30478 
30646 
30647 
30618 
30619 
30620 
30621 
30623 
30608 
30609 
30611 
48017 
48018 

Total number of c l a i m s  i n  G r o u p  I - 23. 

A u g .  5 ,  
A u g .  5 ,  
A u g .  5 ,  
A u g .  5, 
A u g .  5 ,  
A u g .  5 ,  
A u g .  5 ,  
A u g .  5 ,  
A u g .  17, 
A u g .  17, 
A u g .  17, 
Sept . 28, 
Sept. 28, 
A u g .  30, 
A u g  . 30, 
A u g .  30, 
A u g .  30, 
A u g .  30, 
A u g .  30, 
A u g .  30, 
A u g .  30, 
O c t .  24, 
O c t .  24, 

1976 
1976 
1976 
1976 
1974 
1976 
1973 
1973 
1973 
1973 
1973 
1972 
1974 
1972 
1974 
1974 
1974 
1972 
1972 
1972 
1972 
1972 
1972 

RIO T l N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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PROPERTY: - cont 'd . 

GROUP I1 

Claim Name 

CS 1 5  
C S  1 7  
cs 20 
cs 3 7  
cs 3 9  
cs 43 
cs 45 
CS 4 6  
SEB 3 t o  
SEB 1 6  

Record No. Expiry Date 

47983 
47985 
47988 
48005 
48007 
48011 
48013 
48014 
64992 
65005 

Oct. 24,  
Oct. 24 ,  
Oct. 24,  
Oct. 24,  
Oct. 24,  
Oct. 24 ,  
Oct. 24 ,  
Oet. 24,  

t o  Oct. 29,  

1972 
1972 
1972 
1972 
1972 
1972 
1972 
1972 
1972 

Total  number of claims i n  Group I1 - 22.  

The work described i n  t h i s  report  r e f e r s  only t o  those claims i n  
Group I .  

GEOLOGICAL DESCRI FTION : 

1. General Geoloqy. 

The Eureka copper prospect l i e s  on the  eas te rn  edge of the  
Quesncl Trough, near i t s  contact  w i t h  t h e  deformed s t r a t a  
of t h e  Snowshoe Formation, a p a r t  of the  Late Paleozoic Cariboo 
Group. Near Eureka Peak, t h e  Quesnel Trough consi.sts of 
Mesozoic a n d e s i t i c  volcanics and arg i l laceous  sediments. These 
layered rocks have been cu t  by an in t rus ive  complex of i n t e r -  
mediate t o  bas i c  composition. The youngest phase of i n t rus ion ,  
a syenodior i te ,  appears t o  have been accompanied by sulphide 
minera l iza t ion  cons is t ing  of p y r i t e ,  cha lcopyr i te  and py r rho t i t e  
which e x i s t s  i n  t he  form of a Northern Cordi l le ran  "Porphyry 
Copper I '  depos i t .  

RIO T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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GEOLOGICAL D E S C R I F T I 0 N : -  cont ' d .  

2.  

3 .  

Litholoqy . 
The bedrock underlying t h e  Cirque #2 area  i s  comprised of b a s i c  
rocks such a s  amphibolite and greenstones i n  t h e  north and e a s t  
s e c t i o n s ,  an aug i t e  porphyry t o  the  w e s t  and south., and i n t e r -  
mediate i n t r u s i v e  rock i n  the center  and northwest. (see 
Geological Map of Cirque #2 Zone). O n e  outcrop of s i l t s t o n e  w a s  
found along t h e  r idge  running north from Eureka Peak, and is 
considered a remnant of t he  o r i g i n a l  Mesozoic sediments. 

A reg iona l  f o l i a t i o n  cons i s t ing  of t h e  sedimentary s t ra ta  a l ign -  
ment, a wel l  developed s c h i s t o s i t y  i n  t h e  aug i t e  porphyry, and 
a shear t rend  i n  t he  intermediate i n t r u s i v e ,  i s  observed t o  
occupy a west-northwest zone across  much of Eureka. Mountain. 
This w a s  probably t h e  r e s u l t  of t he  deformation accompanying t h e  
P i n c h i  F a u l t  system. 

The basic rocks are thought t o  be i n t r u s i v e  i n  o r i g i n ,  bu t  they  
have not 'been examined i n  d e t a i l .  The amphibolite i s  s t rongly  
magnetic i n  hand specimens , which. probably acc0unt.s f o r  t h e  high 
aer ia l  magnetic anomaly lying southwest of Cirque #2 .  

Inclusions of these  basic rocks a r e  found i n  t he  aug i t e  porphyry, 
which ind ica t e s  an i n t r u s i v e  r e l a t i o n s h i p  between t h e  two. 
The b u l k  of t h i s  porphyry c o n s i s t s  of phenocrysts of aug i t e  
pyroxene i n  a f i n e  t o  medium-grained d i o r i t i c  matr ix .  
t he  rock has  been c h l o r i t i z e d  and ep ido t i zed ,  e s p e c i a l l y  t he  
phenocrysts. 

Much of 

The intermediate i n t r u s i v e  has been found t o  c o n s i s t  of a t  
least  two phases. 
contac t  f e a t u r e  between an inner  syenodior i te  and the  surrounding 
aug i t e  porphyry. In  the v i c i n i t y  of t h e  a d i t ,  t h e  d i o r i t e  phase 
and the  aug i t e  porphyry a r e  almost ind is t inguishable  , which makes 
one be l ieve  t h a t  t he  aug i t e  porphyry could be an outer  phase of 
t h e  whole i n t r u s i v e  complex. The inner  phase is  c a l l e d  a 
l eucoc ra t i c  syenodior i te  because of i t s  l i g h t  grey colour and 
because it is  composed mainly of p l ag ioc la se ,  K-feldspar and 
a l t e r a t i o n  products - predominantly s e r i c i t e - s a u s s u r i t e  types .  

An outer  d i o r i t e  phase i s  probably a hybrid- 

S t ruc tu re .  

The i n t r u s i v e  complex appears t o  have a general  north-northwest 
s t r i k e ,  as seen on the  Geological Map. The inner l eucoc ra t i c  
syenodior i te  extends f o r  6,000 f e e t  i n  t h i s  d i r e c t i o n  , and appears 

R I D  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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GEOLOGICAL DESCRIPTION:-  con t ' d .  

3 .  

4 .  

Struc ture  :- cent 'd .  

t o  be gradual ly  plunging t o  t h e  w e s t ,  forming a s i l l - l i k e  
i n t r u s i v e .  The thickness  of t he  "core" zone is  probably 
v a r i a b l e ,  bu t  should average i n  excess of 1 ,000  f e e t .  The 
Geological Cross-Section portrays t h e  pe r t inen t  f ea tu re s  
of t h e  in t rus ive  as found i n  t h e  c e n t r a l  port ion of t h e  
area of i n t e r e s t .  

A diamond d r i l l  ho le  completed i n  1966 by Helicon Explorations 
is  shown on t h e  s e c t i o n ,  and it appears t h a t  t h e  ho le  was 
d r i l l e d  only i n  aug i t e  porphyry-diorite phase of t : h e  i n t r u s i v e .  

A l t e ra t ion  and Mineralization. 

An a l t e r a t i o n  sequence is  apparent from t h e  inner  leucocra t ic  
syenodior i te  t o  t h e  outer  l i m i t s  of t h e  a u g i t e  porphyry and i n t o  
t h e  amphibolites,  with various sulphide assemblages accompanying 
each phase of a l t e r a t i o n .  The center  o r  "core" a rea  of t h i s  
metamorphism would focus on t h e  syenodior i te ,  and is  featured by 
replacement of plagioclase and mafics by ser ic i te  and c l ay  
minerals ,  and flooding around p lag ioc lase  by K-feldspar . 
Accompanying t h i s  zone of a l t e r a t i o n  i s  a f i n e l y  disseminated 
assemblage of cha lcopyr i te ,  p y r i t e  and minor py r rho t i t e  with 
t r a c e s  of bo rn i t e  and poss ib le  cha lcoc i t e .  Rock c'hip samples 
taken from outcrops returned values i n  t h e  range of 0.13% C u  t o  
0.44% Cu. The s i z e  of t h i s  "core"  zone i s  approximately 4,000 
f e e t  by 800 f e e t ,  but  is  s t i l l  open t o  t h e  east  where it 
disappears beneath t h e  t a l u s  p i l e s ,  and could extend another 
2 ,000 f e e t  t o  t h e  nor th .  

Outside t h e  "core" zone of a l t e r a t i o n ,  a s u i t e  of s a u s s u r i t e  and 
a r g i l l i c  minerals is c h a r a c t e r i s t i c  of t h e  metamorphic assemblage 
This would roughly coincide with t h e  d i o r i t e  phase and t h e  
aug i t e  porphyry phase of t h e  in t rus ive .  Pyrite and minor 
chalcopyri te  and p y r r h o t i t e  are present as disseminated gra ins  
and f r a c t u r e  f i l l i n g  i n  t h i s  "envelope" which extends up t o  
2 ,500  f e e t  away from t h e  "core" zone. Rock ch ip  samples from 
t h i s  zone run up t o  0.17% C u ,  but a r e  mainly less than 0.1%. 

The outermost zone of a l t e r a t i o n  involves c h l o r i t i z a t i o n  and 
ep idot iza t ion  i n  the  aug i t e  porphyry and i n  the  bas ic  rocks.  Some 
p y r i t e  i s  found i n  t h i s  a r e a ,  and t r a c e s  of chalcopyri te  have 
been observed. The copper content of t h i s  f r i n g e  area is 

R I O  TINTO C A N A D I A N  E X P L O R A T I O N  LTD. 



PAGE- 

GEOLOGICAL DESCRIPTION : - cont 'd . 
4 .  A l t e ra t ion  and Mineralization :- cont 'd .  

estimated a t  less than 0.05%. Some of t he  c h l o r i t i c  a l t e r a t i o n  
could be due t o  t h e  regional  metamorphism of t h e  Quesnel Trough, 
and i s  t r aceab le  f o r  many thousands of f e e t  away from Cirque # 2 .  

Barren quartz  veins  and v e i n l e t s  a r e  present  i n  much of t h e  a rea  
of i n t e r e s t ,  a s  w e l l  as c a l c i t e  veining. The r e l a t i o n s h i p  
between copper mineral izat ion and these  i n t r u s i v e  f ea tu res  i s  
not  y e t  understood. 

SAMPLING PROCEDURE : 

The Geological Map accompanying t h i s  r epor t  shows the  loca t ion  of 
outcrops examined and sampled i n  the  v i c i n i t y  of Cirque #2 .  There a r e  
many more outcrops present i n  t h e  a r e a ,  b u t  they w e r e  no t  examined 
and are  consequently not shown on t h i s  map. 

A hand specimen w a s  taken from each outcrop f o r  l a te r  a n a l y s i s ,  and 
rock ch ip  samples w e r e  taken from outcrops showing mineral izat ion.  
Approximately 5 pounds of chips  w e r e  taken f o r  every 10 f e e t  of 
exposure. The r e s u l t i n g  copper assays a r e  p lo t t ed  on t h e  Geological 
Map with t h e  width sampled indicated nearby. No widths a r e  shown 
where sample length i s  less than 2 f e e t .  

Copper assays w e r e  obtained from t h e  R i o  Tinto laboratory i n  North 
Vancouver . 

REFERENCES : 

Background and de ta i l ed  information about t h i s  prospect was obtained 
from t h e  following documents : 

1) Geological Survey of Canada, Map 1-1963: Quesnel Lake, 
East Half .  

2 )  Campbell , R.B. and Tipper , H.W. : Geology and Mineral Exploration 
Potent ia l  of t h e  Quesnel Trough , B r i t i s h  Columbia , C .I .M. 
B u l l e t i n ,  J u l y  1970, p. 785. 

3 )  G.S .C .  - B.C.  Dept. of Mines Aeromagnetic Map 5238<; (93A/7) : 
Mackay River , B r i t i s h  Columbia. 
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4)  B . C .  D e p t .  of Mines and P e t r o l e u m  R e s o u r c e s  A n n u a l  R e p o r t s  
1965 - 1970. 

5) B a l d w i n  A . B .  : G e o l o g i s t  I s  R e p o r t  on the E u r e k a  Peak C o p p e r  
Property; unpubl ished manuscr ip t  Feb. 1 1 9 7 2 .  

August 14 1972. E r i c  R .  S m i t h  P. Eng. 
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ASSESSMENT DATA 

CLAIM BLOCK I :  

Work done on EN 1 - 6 ,  EN 29 Frac t ion ,  EN 104 - 107, EN 109, 
1 2 7 ,  129 and CS 55 and 56. 

DURATION OF WORK: 

Ju ly  1 2  t o  Ju ly  26: 14 days.  

WORK COMPLETED : 

Geological mapping a t  1" = 500 ' - 2 square m i l e s .  

Rock c h i p  samples co l lec ted  and assayed - 2 2 .  

Hand specimens co l lec ted  - 50. 

D a t e s  PERSONNEL EMPLOYED : 

E r i c  R .  Smith, P. Eng. 1 2  July-26 Ju ly  
Hugh F o r t i e r  1 2  July-26 Ju ly  

Robert Albino 1 2  July-26 Ju ly  
A . G .  Troup 19  July-21 Ju ly  
L.  Haynes 19 July-21 Ju ly  

David Van B l a r c o m  1 2  JulyL26 Ju ly  

Waqe 

14 days $ 561.09 
14 days 397.03 
14 days 211.72 
14 days 198.51 
3 days 113.44 
3 days 78.25 

$ 1,560.04 

EQUIPMENT RENTALS : 

4-wheel d r ive  3/4 ton  Truck, 14 days @ $7.50/day $ 105.00 
Helicopter (see copies  of 6 h r s .  40 min. @ $ 1 3 5 h r .  900.00 

Invoice) 

CAMP COST: 

62 man days @ $8.00/m.day $ 496.00 
Hel icopter  Fuel - 3 barrels l00/130 @ $45/barrel  135 .OO 

TOTAL: /I $ 3,196.04 

E r i c  I:, Smi.th , P. Eng . 

R I D  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 



Declared pefore me a1 the & 1 
of 4- ,inthe 

Provinc;: of British Columbia, this z/ 

......... ~ ............................. .& ........ . ..... ..... .................. * 

A Commissi er for taking fidavits within British Columbia or, 
A Notary Y biic in and for '- the Province of British Columbia. 
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