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PROJECT 137 - SUMMARY REPORT 

surmhary : 

Phelps Dodge Corporation of Canada, L i m i t e d  has on record 
1 4 4  claims and/or f rac t ions  tha t ,  w i t h  the  exception of a narrow gap 
(less than four claim lengths)  form a rectangular block about seven 
miles long and from one-and-a-half t o  two miles wide. 
of t h i s  block i s  northerly.  
mentioned gap comprise the SHL group. 
comprises 84 RB, 18 U S ,  and 12 TAT claims - t o t a l  = 114 contiguous 
claims . 

The or ien ta t ion  
The claims on the  north side of  t he  above 

South of t h i s  gap the  block 

The west margin of  the  north end of our RB group of claims 
i s  about two m i l e s  east of the Copper Mountain ore body. 

A f t e r  completion of our claim staking programme, work on the 
claims included: (a )  geological mapping ( b )  co l lec t ing  rock specimens 
f o r  geochemical metal analysis and petrographic s tud ies ,  and ( c )  checking 
locat ions of claim posts encountered on t raverses .  

After completing preliminary f i e l d  and o f f i ce  s tud ies ,  it w a s  
decided t o  concentrate our e f f o r t s  on the  l a rge r  (south) block of claims. 

In  the v i c i n i t y  of our claims outcrop i s  sparse;  possibly not 
more than 5% of the  t o t a l  area. Locally, t raverses  were made d i f f i c u l t  
by steep slopes of stream channels, and by abundant windfal l  o r  dense 
underbrush. 

Most of our claims area appears t o  be underlain by Upper 
Along the east side of Triassic volcanic rocks of the  Nicola Group. 

the REi and TAS claims the Nicola Group rocks are i n  contact with Lower 
Cretaceous, Verde Creek in t rus ives  (porphyri t ic  quartz monzonite) but 
t h i s  contact has not ye t  been found i n  outcrop. Along the  west side of 
our property outcrops include d ior i t ic  rocks of the  Copper Mountain and 
Voigt s tocks,  and, t o  a lesser ex ten t ,  Lost Horse in t rus ion  type rocks. 
These in t rus ives  are intimately associated w i t h  Nicola Group volcanic 
rocks. In places on the west side of our RB claims the  rock assemblage 
appears t o  be s i m i l a r  t o  t h a t  of t he  Copper Mountain mineral deposit  area; 
t o  date however s i m i l a r  rock a l t e r a t ion  and s t ruc ture  have not been 
discovered. 
sparse and copper minerals, ch ie f ly  chalcopyrite,  have been iden t i f i ed  i n  
minor amounts only. 

Sulphide mineralization observed i n  outcrop a l s o  i s  very 

Conclusions: 

1. Many of  our claims are underlain by Nicola Group rocks only 
and at  t h i s  t i m e  are of doubtful i n t e r e s t  t o  our company. 

2. In  areas where we have found Copper Mountain type in t rus ives  
(including h s t  Horse) more work i s  J u s t i f i e d  t o  extend outcrop mapping and 
hopefully t o  iden t i fy  favourable rock a l t e r a t ion ,  s t ruc tu re ,  and more 
abundant sulphide mineralization. 
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3. In areas of i n t e r e s t ,  geochemical s o i l  sampling would 
be j u s t i f i e d ,  w i t h  a possible following of an I.P. survey. 

Introduction : 

Phelps Dodge Corporation of Canada Limited hold 144  claims 
and/or f rac t ions  east of the o ld  Copper b u n t a i n  camp. 
comprise two groups. 
Creek and Verde Creek on the w e s t  side of W i l l i s  Creek. The l a r g e r  
group i s  mostly located south of Verde Creek t o  the west of W i l l i s  Creek. 
The northerly claims of  t h i s  l a rge  group are about two miles eastof 
Newmont's Copper Mountain property. All claims are s i tua ted  i n  the 
N.T.S. map sheet 92 H/8W. 

These claims 
The smaller (SHL) group i s  s i tua t ed  between Wolfe 

Five days were spent checking the outcrop geology of t he  SHL 
claims. 
Creek quartz monzonite of Upper Cretaceous age and even younger volcanic 
rocks of  the Princeton Group. Along the w e s t  s ide  of our group, though, 
there are outcrops of d i o r i t i c  rock, possibly related t o  the Voigt stock. 

The area of these claims appears t o  be mostly underlain by Verde 

Minor amounts of p y r i t e  were t o  be found i n  some of the 
in t rus ive  rocks. However, the economic po ten t i a l  of these claims is  
considered t o  be poor. 

About eighty percent of our f i e l d  work w a s  performed on the  
following 70 claims: 
a l l  inclusive.  

TAT 25-32 (8); RB 1-34 (341, 49-54 (61, 63-84 (221, 

The topography of  the  area i s  moderate. Elevations range 
from about, 3500 feet i n  the northeast  area of the RB group t o  about 6700 
feet i n  the southwest p a r t  of t he  TAS group. Commonly the stream drainage 
pa t te rns  are dendri t ic  and slopes are steep. A t  higher e levat ions slopes 
are more gentle.  

From Princeton, which i s  about 180 miles east of Vancouver on 
Highway No. 3, access t o  the  property i s  good. The claims are reached v i a  
the  old Princeton-Copper Mountain road t o  the old Voigt Camp area. The 
SHL group i s  accessible v i a  old logging roads t o  the north and east from 
t h i s  location. The RB, TAS, and TAT claims are reached (a )  by continuing 
along the main access road and then v i a  a fo re s t  access road t o  the southwest 
end of our TAS and TAT claims, o r  (b )  v i a  the main logging road t o  W i l l i s  
Creek. 
the  v i c i n i t y  of the  o ld  Voigt Camp. 
east corner of the RE group of claims. 

The junction of t h i s  road w i t h  the  Copper Mountain mine road i s  i n  
This road provides access t o  the  north- 

History: 

The mining h is tory  o f  the Copper b u n t d n  area has been long; 
copper w a s  first discovered i n  the area i n  1884. 
a reasonably complete h i s t o r i c a l  summary i n  h i s  Bul le t in  #59 t i t l e d  
"Geology of Copper Mountain" (1972). 

Dr. V. A. Preto provides 

Although there  has been no metal l ic  mineral production from the 
area encompassed by our claims, some of these claims appear t o  be 
favourably located w i t h  respect to an extension of the  Copper Mountain area 
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geology. A study of Min i s t e r  of Mines Annual Reports and Assessment 
Reports ind ica tes  t h a t  some p a r t s  of our claim area have been examined 
by geophysical methods during reconnaissance surveys. There i s  no 
evidence of examinations having advanced beyond t h i s  stage.  

With respect t o  our 1973 exploration programme, company 
geologists who worked on, and i n  the  v i c i n i t y  o f ,  our claims are: 
Messrs. A. K. Burton, R.  H. Beaton, F. M. Smith, and A. Morris. 

Act iv i t ies  of these staff personnel are tabulated as follows : 

Field - Days 
Travel Office Studies 

A.D.K. Burton 
R.  H. Beaton 
B. Khin 

F. M. Smith 
A. Morris 

- 3 2 
3 1 - - 5 (petrographic 

a 2 4 

- 
studies ) 

- 45 re 
4 
9 
- 
- 

11 
20 - 

TOTAL = 88 days 

F ie ld  work comprised geological mapping, and co l lec t ing  selected 
rock samples f o r  geochemical and petrographic s tudies .  

Office s tud ies  comprised area literature research and report  
wri t ing,  petrographic s tud ies ,  etc. 

Our 1974 programme w i l l  comprise geological mapping and 
geochemical s o i l  sampling, w i t h  the possible follow-up of  an I.P. survey 
i n  selected areas. 

Geology : 

The mineral deposi ts  i n  the  Copper Mountain area occur i n  a 
volcanogenic-intrusive assemblage. 

Among the o ldes t  rocks i n  t h i s  t e r r a i n  are the Upper Tr iass ic  
Nicola Group. 
dominantly of volcanic-clastic rocks of basic  t o  intermediate composition, 
w i t h  minor in t e rca l a t ions  of calcareous sedimentary rocks. 
area age-dating ind ica tes  tha t  emplacement of the  Copper Mountain , Voigt , 
Smelter Lake stocks,  and the Lost Horse intrusions occurred during t h i s  
period of volcanic ac t iv i ty .  
associated with' these rocks , more pa r t i cu la r ly  with Nicola Group volcanic 
rocks, the Copper Mountain stock, and the  Lost Horse intrusions.  

In the Copper Mountain area the Nicola Group cons is t s  

Also i n  t h i s  

The economic copper mineralization i s  

Verde Creek quartz monzonite (which underlies much of our SHL 
group) and younger volcanic and sedimentary rocks, t o  date have proven 
t o  be devoid of economically s ign i f icant  metal l ic  minerals. 
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D r .  Preto summarizes t h e  rock a l t e r a t ion  i n  the v i c i n i t y  of 
Copper Mountain as follows: 

"Volcanic and some in t rus ive  rocks a t  Copper Mountain 
are considered t o  have undergone metasomatism which i s  
physically controlled by t h e  presence and in t ens i ty  of 
f rac tures  and by the proximity of la rge  bodies of Lost 
Horse in t rus ive  rocks. Such a l t e r a t ion  overprints  a 
generally earlier b i o t i t i z a t i o n  of t he  rocks. 
involves bleaching, as a r e su l t  of t he  destruct ion of 
fe&rbm\agnesian minerals, such as b i o t i t e  and pyroxene , 
and of magnetite, as well  as a l b i t i z a t i o n  and later 
growth of  epidote,  minor b i o t i t e ,  pink potash feldspar ,  
and i n  places py r i t e  and chalcopyrite." 

It 

' 

Geology: (RB, TAS and TAT C l a i m s  Area) 

About two miles west of our Rl3 claims the  concentr ical ly  
d i f f e ren t i a t ed  Copper Mountain stock crops out. .This stock i s  e l l i p t i c a l  
i n  plan and i s  about four miles long. The s t r ike  of the  long ax i s  is  
about 150'. 
satel l i te  stocks which show no d i f f e ren t i a t ion ,  but are similar i n  
composition t o  the  d i o r i t i c  outer phase of the  Copper Mountain stock. 
The northeaster ly  s i tua ted  stock i s  the  Voigt which l i e s  almost e n t i r e l y  
east of Wolfe Creek, and probably i s  t o  be found i n  outcrop on our claims. 
The Lost Horse Intrusives  comprise a complex of dykes, s i l l s ,  and i r r egu la r  
bodies, displaying var iable  and complex contact re la t ionships .  The 
compositional range of these last  mentioned rocks i s  from d i o r i t e  t o  
syeni te  but monzonites predominate. 
t ex ture  and contain disseminated c rys t a l s  of apa t i te .  Lost Horse Intrusives  
rocks have been found i n  our claims area. 

To the  north and northeast  of the main stock are two 

Most commonly they exhibi t  a porphyri t ic  

The area of the  RB, TAS, and TAT claims i s  ch ief ly  underlain 
by Nicola Group rocks, l oca l ly  iden t i f i ed  as Wolfe Creek Formation. This 
formation i s  subdivided i n t o  (a )  massive andesite,  b a s a l t ,  dac i te ;  ( b )  
pil low lavas;  ( c )  volcanic breccia  and agglomerate; (d )  grey, green, buff 
andesite t u f f ,  and minor volcanic s i l t s t o n e ,  e tc .  Units ( c )  and (a )  
predominate i n  the  area of our claims. 

D io r i t i c  rocks s imi la r  t o  t h o s o f  the outer d i o r i t i c  phase of 
the  Copper Mountain stock were found i n  outcrops on claims TAT 31 and 32, 
RB 69, 63 and 64. 
claims TAT 3 1  and RB 73. 
RB 5 i s  possibly re la ted  t o  Voigt stock in t rus ives .  
monzonite probably underlies most of the  eastern border of our claims but 
t o  date has been found i n  outcrop only on claims RBl-7 i n e l , l 9 ,  20, 21, 
22, 24 at the northeast  end of our property. 

Lost Horse Intrusives  were iden t i f i ed  i n  outcrop on 
A d i o r i t i c  outcrop s i tua ted  at the  north edge of 

Verde Creek quartz 

The rock a l t e r a t ion  observed i n  the  outcrops of all t h e  above 
mentioned rocks i n  and adjacent t o  our blocks of claims did not appear 
t o  be of special  significance.  
K-spar, e tc .  a l t e r a t i o n  t h a t  i s  of significance i n  the  Copper Mountain 
p i t s .  
Douglas, Arizona f o r  a petrographic study. 
of the analyses by D r .  B. Khin:- 

One could f ind none of the  bleaching, 

However, twenty-six specimens were sent t o  our own laboratory i n  
The following , is  a condensation 
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Both the in t rus ive  and the volcanic rocks are weakly t o  
moderately metamorphosed i n  t h e  epi-mesozonal range w i t h  the  usual 
assemblage of epidote,  ch lo r i t e ,  fine-grained, inc ip ien t  b i o t i t e ,  
and minor s e r i c i t e .  No evidence of introduced minerals a t t r i bu tab le  
t o  hydrothermal'processes were detected. The s t rong epidote veining 
seen i n  many of t h e  samples may be regarded by some as propyl i t ic  
a l t e r a t ion ;  however, t h e  epidote occurs mainly as veins,  s t r ingers ,  
and lenses which are remarkably l i k e  what i s  considered low-temperature 
metamorphic veining, somewhat akin t o  retrograde e f f ec t s .  Relic 
a c t i n o l i t e ,  probably from an earlier stage of metamorphism, i s  present 
i n  some samples. The pyroxenes, i n  lesser disturbed in t rus ives ,  are 
almost invariably u ra l i t i zed ,  a deuter ic  feature.  No a l b i t i z a t i o n ,  
or thoclase veining or remnant b i o t i t e  a l t e r a t ion  which seem t o  play 
predominant ro les  i n  the Ingerbelle-Copper Mountain area, w e r e  detectable. 

S t ruc tura l  Geolow: 

In the  Copper Mountain area faults have been c l a s s i f i ed  as: 

(1) Easterly trending faults and c k s h e d  zones. 

( 2 )  Southeasterly trending faults, i.e. the Main Fault  
which had considerable influence on the locat ion of 
ore i n  t ha t  deposit. 

( 3 )  Northeasterly trending breaks o r  fractures; the "ore 
f ractures"  i n  the mine area s t r ike  northeasterly.  

A study of air photographs indicates  that many lineaments t o  
be found i n  our claims area are possible extensions of faults and/or 
shear zones of the Copper Mountain, described by V. A .  Preto i n  Bul le t in  
#59 - Geology of Copper Mountain (1972). 

If projected,  t h e  southeasterly trending Main Fault and t h e  
eas t e r ly  trending subsidiary faults of the  Copper Mountain mine area 
would t ransec t  our property. The obvious westerly and northwesterly 
drainage pa t te rn  of the Wolfe Creek t r i b u t a r i e s  appear t o  have been 
controlled by these and p a r a l l e l  s t ruc tures .  
outcrop i s  exposed, even i n  stream channels i n  t h i s  area, so it has not 
ye t  been possible t o  check t h i s  probable fault control.  

Unfortunately, very l i t t l e  

Economic Geology: 

The ore deposits of Copper Mountain have been described as 
being of three pr inc ipa l  types:  (a )  borni te  deposits (b )  chalcopyrite- 
py r i t e  deposits,  and ( c  ) chalcopyrite-hematite deposits.  

The bulk of Newmont's present copper ore reserves are of the 
chalcopyrite-pyrite category; associated with Nicola Group volcanics , 
Copper Mountain stock, and Lost Horse intrusives .  
hematite deposits are mostly confined t o  an association with the  Voigt 
stock and t o  date have not proven t o  be of economic s ize .  

The chalcopyrite- 

Although copper mineralization has been found only i n  minor 
amounts t o  date, the  geologic s e t t i n g  on the  w e s t  s ide  of the  RB group, 
the association of Nicola Group volcanic and Copper Mountain in t rus ive  
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rocks, o f f e r s  encouragement. (This i s  pa r t i cu la r ly  t rue  since not 
all the claims have been checked and w e  are not ce r t a in  of the extent  
of Copper Mountain in t rus ives  i n  s ign i f icant  areas of our claims). 
The north and northwest sides of the  RB claims a lso  appear t o  be 
pa r t ly  underlain with Voigt stock d i o r i t e  which loca l ly  exhib i t s  
shear ing  and rus ty  weathering; and from which minor copper mineralization 
has been reported. 
and adjacent localities. 

Consequently a c loser  study i s  j u s t i f i e d  i n  these 

Geochemistry: 

During 1972 a geochemical s o i l  survey was conducted on TAS 
and TAT claims. In  three l o c a l i t i e s  the s o i l  copper assays proved t o  
be anomalous. 

O u r  1973 geological mapping programme included an invest igat ion 
and rock chip sampling of outcrop i n  the  v i c i n i t y  of the anomalous areas. 
In  every instance the  geochemical assays of rock chips were high, i .e.  
103, 146, 697 ppm. Cu. Minor copper mineralization w a s  v i s i b l e  i n  the  
outcrop from which the  last  mentioned specimen w a s  collected.  It i s  of 
i n t e r e s t  t o  note t h a t  the  697 ppm. assay i s  from outcrop i n  the v i c i n i t y  
of a lineament that could be t h e  project ion of the  Main Fault at Copper 
Mountain. The copper mineral noted i n  t h i s  occurrence i s  f ine ly  disseminated 
chalcopyrite. 

specimens were col lected f o r  a petrographic study and 26 of these w e r e  
analyzed i n  our research laboratory a t  Douglas, Arizona. 
of t h i s  study have been reported above. 

In  conjunction with the geochemical rock chip sampling, 

The r e s u l t s  

Observations & Recommendations : 

1. Outcrop i n  the area of our claims i s  sparse. On the east 
side of the RB and TAS claims the  t e r r a i n  i s  plateau type, dissected by 
a f e w  s teep sloped eas t e r ly  flowing stream channels. 
outcrop was found, even i n  the  stream beds, on t raverses  i n  t h i s  area. 
Float w a s  mostly boulders of Nicola Group volcanic material. 
season it w a s  not possible t o  complete an exhaustive examination of all 
of our claims. Most of the claims were covered i n  a reconnaissance fashion, 
then we confined most of our e f f o r t s  t o  selected areas on the west side of 
our block of claims. 
t h a t  further study i s  not required and they need not be retained. However, 
it should be noted t h a t  i n  the  Copper Mountain open p i t s  the strong rock 
a l t e r a t ion  associated with the  copper mineralization grades very rapidly 
i n t o  t h e  moderate type,  similar t o  t h a t  found i n  our area. 

L i t t l e  o r  no 

During the  

The geology of several  of these claims indicates  

2. C l a i m s  t h a t  should be retained f o r  further invest igat ion 
include: (a )  those i n  t h e  v i c i n i t y  of outcrops of Copper Mountain in t rus ives  
(including Lost Horse); (b)  those t h a t  possibly could be transected by 
eas t e r ly  or southeasterly trending s t ruc tures  which could be r e l a t ed  t o  
Copper Mountain area faul t ing.  
almost e n t i r e l y  on air-photo s tudies .  

Ident i f ica t ion  of these lineaments i s  based 
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Using these cr i ter ia  as a guide, the following 40 claims 
should be retained: 

TAT 29 to  32 inclusive 
RB 21, 23 t o  34 inclusive 
RB 49 t o  53 inclusive 
RB 63 to  80 .inclusive 

A proposal of work and a budget estimate has already been 
submitted for our 1974 Project 137 

Research Geologist. 
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