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INTRODUCTION 

T h i s  r e p o r t  c o n s t i t u t e s  a summary of geo log ica l  mapping and 

sampling c a r r i e d  ou t  on t h e  Beth and Commerce Claims (Beth,  Commerce, 

and Sunkis t  C l a i m  Groups) du r ing  t h e  1972 f i e l d  season. 

c o n t a i n s  t h r e e  s e p a r a t e  r e p o r t s  prepared by J.P.N. Badham, P.A. Nie lsFn ,  

and G. Hoffman under t h e  supe rv i s ion  of t h e  au tho r .  These have been 

augiriented by d a t a  ob ta ined  from as say  r e s u l t s  and from o t h e r  sources .  

The r e p o r t  

The Beth C l a i m s  a r e  a group of  8 f u l l  c la ims ,  cover ing  a t o t a l  of 

414 a c r e s ,  cen t r ed  upon L a t i t u d e  49'9'N and Longitude 114°7'W on 

LaCoulotte R i d g e ,  wes-t of Roche Creek i n  the  F o r t  S t e e l e  Mining 

Div is ion .  

The Commerce C l a i m s  a.re 45 f u l l  claims, cover ing  2327 a c r e s ,  

cen t r ed  upon L a t i t u d e  49'9'iJ a n d  Longitude 114'23'W, approximately 

2 miles n o r t h e a s t  of Commerce Peak i n  t h e  F o r t  S t e e l e  Mining Div is ion .  

The Commerce C l a i m s  a r e  grouped i n t o  t h e  Commerce Group (Commerce 

Nos. 26-32, 35-37, 41-42, 43-48) arid t h e  Sunkis t  Group (Commerce Nos. 

1-16, 19-25, 33-34, 38-39> 
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GEOLOGY‘ AFD ECONOkIIC POTENTIAL OF 

THE COT’I:*lERCE CLAIfJlS ,I BRITISH COLUNBIA 
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Location 

c, 

The Commerce claims are staked on a number of l i nes ,  none 

of which are recognisable a t  present owing t o  the depradations 

of second g r o w t h ,  bears and the weather. The claim ou t l ine  on 

the  map ( t o  which the reader i s  referred)  i s  approximated from 

de ta i l s ,  of the claims locations taken from R . D .  Mortcn (1971)  

and from de ta i l s  given by F. Goble, Esq. The claims were staked 

t o  cover two zones of immediate economic importance: f i r s t l y ,  the 

Grinnell Formation between Commerce and Sage Creeks, f o r  i t s  

potential o f  stratabound copper mineral i s a t ion ,  and secondly, a 

zone o f  intrusion of s i l l s  and  dykes in the eastern claims, for 

i t s  potential  of copper-go1 d mineral i zation. 
z .  

Z 

z1 n t rod uc t i on 
z 

The Sage and Commerce claims were examined and mapped by the 

author during the period 15th July - 9th August. 

report  on the Sage Claims i s  included. The author was ass i s ted  

a t  a1 1 times by K. Goble Esq., hwo proved an able and amiable 

geologist ,  and who i s  almost ready t o  conduct a small m a p p i n g  and 

evaluation project on rocks he knows we1 1 .  

A separate 

7 
c-- . 

i 

The area was mapped onto an enlarged portion of the topographic 

Since the topographic maps sheet (SAGE Creek, B . C . ) ,  a t  417’ t o  1 ” .  

are  drawn a t  1:50,000 from a i r  p h o t o g r a p h s ,  they s a c r i f i c e  much 

de ta i l .  Consequently, the en1 argmen-t o f  the topographic map i s  

‘P I 
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singularly lacking in the de t a i l s  required when mapping a t  t h i s  

scale .  

and  errors  of -I 100'  are t o  be expected. 

t h a t  a topographic sheet always be provided i n  areas of such 

pronounced re1 i ef , t o  a1 low an  accurate understanding of outcrop 

pat tern,  i t  i s  nevertheless v i ta l  t h a t  mapping on t h i s  scale  i n  

future  be done from an enlarged a i r  pho tograph  or from an accurate 

picket l i ne .  

The problems of accurate location on t h i s  map were grea t ,  

blhile i t  i s  recommended 

Air pho tograph  enlargments have an excellent resolution and 

are  extremely important i n  allowing ident i f ica t ion  and in te rpre ta t ion  

o f  l i n e a r  features .  They allow excellent ident i f ica t ion  o f  

location a n d  can be used t o  plan proper traverses.  

conditions hol ds t rue  fo r  en1 arged topographic maps. 

en1 argemenis can be obtained from R i  1 ey Is Datashare International 

a t  $3.50/sq.ft . ,  plus a small charge for  making the negative. 

None o f  these 

Ai r photograph 

The area was mapped with the philosophy of understanding the 

geology, understanding the nature and  controls of known areas of 

mineralisation, evaluating such areas ,  and determining t h e i r  l i m i t s .  

The area was n o t  prospected in  d e t a i l ,  b u t  mineral occurrences were 

noted and evaluated where found during traverses.  In an area t h a t  

has been so extensively prospected i t  was expected t h a t  most of 

the mineral showings w o u l d  be known. I t  i s  surprising t o  me t h a t  

the company had  prepared no 'prospector 's  map' of showings fo r  use 

by the geologist i n  evaluation. 

t o  discover t h a t  most zones discovered during mapping were already 

I t  came as something of a shock 
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known, i f  n o t  understood, and had been sampled. In fu ture  i t  

i s  recommended t h a t  the company make avai 1 ab1 e a1 1 information 

concerning a claim group in order t o  avoid duplication, f rus t r a t ion ,  

and a waste of the  company's time and money. 

The map consequently locates  those mineral showings t h a t  

were intersected d u r i n g  t raverses ,  b u t  no attempt was made t o  

t raverse  every foot of the property. The map may usefully be 

used as a base on which t o  locate  a l l  prospector-discovered 

showings. I t  is  the opinion of the author, however, t h a t  a l l  the 

'Gossan Zone' mineralisation and a large proportion of the s t r a t a -  

bound copper mineral i xati  on were l ocated , eval uated and understood. 

General Geoloav of the Claim Grow Area 

The area i s  underlain by rocks of  the Purcell Period, and 

sections o f  a l l  formations from the Altyn t o  the Phill.ips were 

traversed. 

i s  referred to  Price (1961) ,  and  t o  the enclosed Table of 

Formations, adapted by the author from Pr ice ' s  for use i n  the  Sage 

Creek-Commerce Creek area only. 

For detai 1 s of the regional s t r a t i  graphy the reader 

The rocks are Proterozoic in age and are cut  by diabasic t o  

The rocks were folded on an easter ly-  d i o r i t i c  dykes and si1 1s .  

trending axis in to  large t i g h t  ant ic l ines  and open synclines ( F 1 )  

which are severely di sconti nuous , and occur niai nly in the Gri nnell 

Formation, a1 t h o u g h  the associated meso-drag-fol ds a re  present in 

a1 1 formations.  Those fol ds were refolded by 1 arge open , northerly 
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trending folds (F2), so t h a t  they have a double plunge. 

folds are  re la ted t o  the Akamina syncline. 

found only to  be common near the c res t s  of t h 2  F2 an t i c l ine .  

These F2 

F2 drag folds  were 

A p a r t  from the immediate contacts w i t h  the s i l l s  and dykes, 

the rocks a re  unmetamorphosed. Faulting, i n  contradiction t o  

Morton (1971, p. 10)  i s  not intense,  b u t  i s  extremely minor: most 

of the recognised f a u l t s  a re  j o i n t  planes along which minor 

adjustments have ociurred. 

A1 tyn Formati on : 

About 1000' of dark f i s s i l e  shales w i t h  dolomitic horizons 

outcrop t o  the south and west o f  the claims and a re  assigned t o  

the Altyn Formation. Many of the bedding planes i n  the  shales 

a re  covered i n  a t h i n  p la t ing of pyr i te ,  b u t  no o ther  minerals 

were observed. 

Appekunny Formation : 

The base of this  formation i s  taken a t  the lower of two 

50'-thick d i s t i n c t  whi  t e  sandstone bands which outcrop, 100' 

apar t ,  t o  the south and west of the claims. 

about 2000' of grey and green f i s s i l e  shales w i t h  occassional 

dolomitic horizons and towards the top there  are  an increasing 

number o f  intercalated t h i n  white sandstone beds. 

observed as t h i n  smears on j o i n t  a n d  bedding planes i n  the  shales 

and pyri te  and hematite blebs were seen i n  some o f  the upper 

They are  overlain by 

Pyri te  was 
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sandstones. No copper minerals were seen. 

Two eas te r ly  p l u n g i n g  F 1  folds bring the outcrop o f  this 

formation onto the western Commerce claims, and i n  the axial 

regions of b o t h  F1 and F2 folds good non-penetrative F1 a n d  F2 

cleavages are  developed. 

broken occassionally,  allowing small ' f a u l t s '  to  develop. 

The axial planes of F1 d r a g  folds  have 

The Grinnell Formation: 

The base of t h i s  '2000' thick formation i s  marked by the 

incoming of the f i r s t  red bed, which conformably overl ies  the 

Appekunny. 

and  marls w i t h  buff and green horizons and very ra re  sandstone 

beds. 

The lower p a r t  of the Grinnell consis ts  of red s i l t s  

The buff and green horizons are  n o t  t rue  beds, b u t  are  

developed round t h i n  beds and 1 enses of coarser s i1  t and sandstone, 

presumably during post-deposi t ional ground water percolation. 

The sandstone beds increase in number and  in thickness 

u p  the Grinnell unt i l  they make u p  some 50% of the outcrop i n  

the  upper 500 ' .  

The s i  1 t s  contai n ri ppl e marks, suncracks a n d  mud-fl ake 

congl omerate horizons. The sandstones are  often cross-bedded, 

have rippled and scoured bases, and contain shale c l a s t s .  The 

rocks are  interpreted as being the deposits of a d e l t a i c  floodplain,  

\vi t h  the sandstones representing periodic channel s p i l l s .  The 

rocks were deposited in p a r t  ' in very shallow water and  in  p a r t  

subaeri a1 l y .  
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The sandstones are not homogenous along s t r i k e  b u t  vary 

from pure to  ' d i r t y ' ,  from massive, t o  laminated t o  cross-bedded, 

and from empty t o  shale c l a s t  bearing. 

Grinnell (no actual boundaries' are defined o r  defineable) the 

In  the lower and middle 

shale c l a s t s  a r e  usually green, b u t  green and red ones become 

mixed in  the upper Grinnell. This greenness indicates  t h a t  the 

beds were permeabl? t o  ground water solutions of low E l l ,  and t h a t  

Fe3+ was reduced t o  Fez+ i n  them. 

completely permeable along s t r i k e  i s  indicated by the change from 

green t o  red c l a s t s  along some beds, the corresponding decrease 

i n  green a l t e r a t ion  o f  the surrounding red s i l t s ,  and by the 

heterogeneity of the beds. 

T h a t  the beds were not 

Secondary heniati t e  i s  common i n  many of the sandstone beds, 

and can usually be seen t o  be c rys ta l l i sed  from prirnary d e t r i t a l  

. iron oxides, the lag concentrates on cross-bed foresets. Pyri te  

was seen less  frequently i n  the  sandstone beds, usually as  small 

blebs disseminated amongst the quartz-grains,  and as pa r t i a l  

rep1 acenents o f  green shal e c l a s t s  . 
Copper mineral s - borni te ,  chal coci t e  , chal copyri t e  , and 

occasional ly  cove1 1 i t e  , with secondary inal achi t e  a n d ,  ra re ly ,  

azur i te  - are  found in some of the sandstone beds, over parts of 

t h e i r  length. These minerals occur as disseminated blebs,  or 

as .par t ia l  or complete replacements o f  green shale c l a s t s .  No copper 

mineral was seen replacing a red shale c l a s t ,  and only very rarely 

were copper minerals seen in sandstone beds containing red c l a s t s .  
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I n  no case was the copper mineralisation extant  over the complete 

ou tc rop  of  a bed, b u t  was found only in the ' d i r t y '  and c l a s t -  

bearing portions. No copper was found i n  the surrounding shales .  

Each showing of copper mineralisation is  detai led below, b u t  

i t  can be generalised t h a t :  

1 .  The copper i s  o f  local origin.  

2.  The copper yias leached in to  or deposited i n  the  

sandstone beds, and was precipi ta ted or reprecipi ta ted as sulphides 

where the EH was such t h a t  Fez+ was s tab le .  

3 .  An epigenetic source i s  impossible because of the  

r e s t r i c t ion  of mineralisation t o  cer ta in  par ts  of cer ta in  beds. 

4 .  Copper i s  an inherent p a r t  of the Grinnell sandstones, 

and was c rys t a l l i s ed  t o  i t s  present form in most beds prior t o  

fol ding , e t c .  

However, i t  i s  apparent t h a t  t h i s  primary, and probably 

uneconomic, copper mineralisation may be concentrated l a t e r  - see 

the description o f  copper zones t4 a n d  F. 

Description o f  the Individual Copper Zones i n  the  Grinnell 

Formation 

Zones A, B y  and C are  d s c r i b e d  separately i n  the  SAGE 

cl aims report .  



I 

Zone D :  

Owing t o  the nature of the topography here, the l a t e r a l  

continuity o f  some beds could n o t  be ascer ta ined .  On t h i s  

razorback ridge the upper Grinnell rocks dip steeply t o  the SE 

and contain frequent sandstones up to 5 '  thick.  

stone beds were seen to  contain blebs of chalcopyrite and bornite 

i n  'lenses and pods and  a thick sandstone ( 3 ' - 5 ' )  w i t h  shaley lenses 

Five t h i n  sand-  

contains 2-3% copper sulphides over i t s  200'  of accessible  outcrop. 

The SbI end i s  hidden beneath snow and scree ,  and the NE end runs 

down a ver t ical  c l i f f .  

uppermost one a t  Zone C ,  b u t  i f  so the copper mineralisation i s  

not continuous f o r  the horizon was traversed between Zones C and 

D. 

i n  three beds u p  to  the Siyeh contact. 

This bed may be continuous with the 

Above t h i s  bed occasional specks of copper minerals were seen 

Zone E :  

A complete section o f  a l l  the Grinnell rocks exposed between 

8108 Mountain and Commerce Peak, revealed only this sriiall lens of 

copper minerals (chalcopyrite,  mainly) over 3' i n  two adjoining 

6"  thick beds. 

The copper in Zones C ,  D, and E may be s l i g h t l y  concentrated 

i n  the core of the F 1  syncline,  b u t  i s  probably a t  i t s  or iginal  

concentration. Only the on? bed in Zone D shows any promise o f  

l a t e ra l  continuity - the r e s t  are proven discontinuous. 
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Zone F: 

Ho copper was observed i n  the lower Grinnell on Commerce 

Ridge here, b u t  i n  the middle Grinnell two sandstone beds were 

observed t o  carry chal copyri t e  and  mal achi t e .  

6" thick and  < 1% Cp was seen over 3 ' .  

and  i s  exposed f o r  150'-200' on a dip-slope. 

quar tz - f i l l ed  j o i n t s ,  paral le l  t o  F1 cut the rock, and both these 

and the bedding planes are  covered i n  chalcopyrite and malachite. 

Disseminated blebs of chalcopyrite and ?chalcoci t e  were seen i n  

the bed. 

greater  thickness. 

here, i n  the core o f  an F1 syncline. 

was observed on the ridge between here and  7900 Mountain, although 

there i s  only 10-20' of Grinnell exposed here above the 

cupriferous bed. 

The f i  r s t  i s  , 

The second i s  3 '  f thick 

Small v e r t i c a l ,  

The jo in t ing  has stepped the bed giving an i l l u s ion  of 

The bed i s  mineralised over i t s  whole outcrop 

No other copper mineralisation 

Zone G :  

A detai led t raverse  from the ridge t o p  down 600'  of middle 

Grinnell rocks revealed two mineral ised sandstone beds. The 

fourth sandstone from the t o p  i s  exposed for  70' between a snow- 

f i l l e d  gully i n  the south a n d  a scree in the n o r t h .  

thick with green and red shale  cl a s t s  and contains blebs and smzar-s 

of chalcocite a t  between 3 and  5% over i t s  whole outcrop. The 

thir teenth sandstone from the t o p  i s  6"  thick and  contains " 1% 

chalcocite over 3 ' .  One end i s  n o t  exposed, the other  i s  barren. 

I t  i s  1 '  
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Traverses about 1000' t o  the north f a i l ed  t 

in a s t ra t igraphica l ly  s imilar  posi t ion.  

locate  m i  ral  i sa t ion  

Zones F and G appear t o  be s l i gh t ly  concentrated zones o f  

copper mineralisation associated with the t r o u g h  of a major F1 

sync1 i ne. 

Zone H and Associated Veins: 

The Grinnell Formation i s  folded here in to  two  t i g h t  

an t ic l ines  (see sketch below), and the c re s t s  o f  these an t i c l ines  

have cracked and allowed d i la t ion  and very minor f au l t i ng .  Quartz 

has been remobilised from the sandstone beds and deposited as 

veins in par ts  o f  these cracks. Where bedding i s  para l le l  t o  the 

veins,  the sandstone beds are  recrystal  1 ised t o  qua r t z i t e ,  and  the 

vein, as such, i s  a bed. The veins are podiform, being wider a t  

s l i g h t  kinks. Often there are small offshoots and nearby tension 

f rac ture  pods. 

Vein 1 i s  generally barren where i t  t ransects  the Grinnell , 

although blebs of chalcopyrite were seen, i n  places u p  to  5%. 

vein was covered i n  snow and 

t ransects  the Siyeh Formation. This vein does not t ransec t  the 

The 

inaccessible where i t  presumably 

( Siyeh and the s i l l s  higher up on Fault I.-lountain. 

Vein 2 i s  very poorly exposed a t  i t s  loswr end, and  was 

no t  seen t o  be mineralised. 

t o  the time and the snow, the middle portion was n o t  examined, b u t  

concentrations o f  tetrahedri  t e  a n d  chal copyri t e  are reported 

The top i s  likewise barrcn. Owing 
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from i t  (Morton, 1971 ) . 
The Grinnell rocks are severely bleached to  the north of 

Vein 1 ,  f o r  100-150', and the f i r s t  50' north of the vein a re  

weathered rusty. These bleached beds (pale gwen and brown) can 

be traced l a t e r a l l y  in to  the normal red succession. There i s  a 

small amount o f  bleaching around Vein 2 .  
I 

Traverses were made u p  both s ides  of Vein 1 a n d  down the 

north s ide  o f  Vein 2. On the south s ide  of Vein 1 three  copper- 

bearing sandstones were found and were pers i s ten t  up  t o  50' from 

the vein. These contained d i  ssemi nated bl ebs o f  chal coci t e  and 

chalcopyrite up  t o  3% i n  concentration. 50 '  t o  the north,  i n  the 

rusty zone, 18 beds or s e t s  of beds contain copper minerals. 

loner nine have between YL and 5% of chalcocite blebs, a black 

s o f t  mineral, smeared 'round quartz grains ( ?  t e t r ahedr i t e )  and 

some chalcopyrite specks. 

of chalcopyrite increases sharply a t  the expense of the o ther  

minerals , keeping a concentration of 1-5% sul p h i  des. 

and azur i te  are  well developed. These mineralised beds do not 

pe r s i s t  l a t e r a l l y ,  b u t  fade out by the end of the bleached zone 

- mineralisation i s  r e s t r i c t ed  to  the Grinnell Formation and does 

not continue into the Siyeh above. On the n o r t h  s ide  of Vein 2 

500' of Upper Grinnell were traversed and  one sandstone bed 

The 

In the upper nine beds the proportion 

.> 

Malachite 

containing chalcopyrite was noted. 

I t  seems c l ea r  tl-iat the primary concentrations o f  copper i n  

the Grinnell have been se lec t ive ly  emplaced in fold cores here, 

u3 
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presumably as the deposits of a syn-tectonic f lu id  migration. 

The mineral isat ion i s  not of an 'epigenetic hydrothermal ' variety 

- both copper sulphides and the vein material are  o f  local 

derivation. 

The veins were n o t  located on the eas t  side of Fau'l't. 

Mountain, nor i s  the Grinnell exposed there.  However, the fo lds ,  

while being ver t ica l ly  discontinuous, may pe r s i s t  l a t e r a l l y  and 

allow a substantial  amount of mineral i sa t ion  beneath Fault 

Mountain. I t  i s  recommended t h a t  the immediate area of the veins 

be mapped on 100 ' : l "  on a baseline and g r i d  and  t ha t  mineralised 

blocks be sampled s t a t i s t i c a l l y  t o  obtain rough tonnage and grade 

f igures  . 
Rough calculat ions taking a block o f  500' x 109'  w i t h  a depth 

beneath the mountain o f  l o o ' ,  and containing 1-5% copper sulphides 

i n  10% of the rock by volume, indicate  -. 50,000 tons o f  good 

m i  neral i s a t i  on. 

In Concl usi on : 

1.  The Grinnell Formation contains small patches o f  primary 

copper sulphide mineral i sa t ion  i n  some sandstone beds. 

2. Such mineral isat ion has been concentrated by f lu id  Riigration 

i n t o  fold cones during or  a f t e r  F1 folding. 

3 .  No other concentrators, such as the f au l t s  and dykes 

observed an other  o f  the Company's properties,were observed i n  the  

Grinnell on the Commerce o r  Sage claims. 
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- The Siyeh Formation 

The basal 1000-1500' of this  formation cons is t  of well- 

bedded, buff weathering grey and black shales and dolomites w i t h  

sparse sandstone beds. The l a t t e r  contain grains of py r i t e ,  and, 

near the base, one bed has about 5% micronodules of marcasite. 

These a re  overlain by - 400'  o f  interbedded dolomites and sand- 

stones. The dolomites are  often algal (hemispheroid t o  para l le l  , 

continuous l inkage, indicating j u s t  sub-t idal)  and of ten contain 

inclusions of grey limestone w i t h  'molar too th '  (Daly, 1912) and 

hei roylyph s t ruc tures .  

fragments o f  algal mat  and par t ly  as s o f t  sediment brecciat ion 

d u r i n g  compaction and cementation (Adshead, 1963).  

These a re  interpreted par t ly  as brecciated 

Towards the 

centre of the middle Siyeh a 50 '  thick algal dolomite is  a 

d i s t inc t ive  marker and towards the top there  i s  another such, 
1 

30' thick.  The depositional environment is  interpreted as  having 

been s ha1 1 ow 1 agoonal . 
The upper Siyeh consis ts  of 200-250' of well-bedded f i s s i l e  

a r g i l l i t e s  and a ren i t e s ,  w i t h  green and grey shale being the 

dominant l i thology. 

The Purcell Lavas 

Between 200' a n d  400'  of pillowed, massive and vesicular  

green t o  purple flows over1 i e the Siyeh wi t h  complete conformity. 

These flows were ident i f ied  i n  the f i e l d  as ' a n d e s i t e ' ,  b u t  the 

work of H u n t  (1961) a n d  the lack of tuffaceous a c t i v i t y  would 
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indicate  them t o  be basal t i c  aiidesi t e s  and trachybasal t s .  

vesicles may be round,  e l l ipso id ,  amoeboid o r  tubular and 

branching. 

The 

They are  f i l l e d  with c h l o r i t e ,  quartz and carbonate, 

containing rare specks of pyrite and chalcopyrite. 

cav i t ies  are  l ined with q u a r t z  and, occasionally, pyri te .  rio 

primary mineralisation was seen in the matrix o f  the rocks, which 

are interpreted as being extruded both into shallow water and 

subaeri a1 l y  . 

Larger vug 

The Sheppard Formati.on 

The apparent thinning of the Purcell lavas ,  and the presence 

of volcanic fragments in quartz g r i t  beds i n  the base of t h i s  

formation t e s t i f y  t o  unconformity here, shown as a disconformity 

in t h i s  area,  and representing 'small tectonic  adjustments t o  the 

vol cani c event. 

The basal Sheppard contains three d i s t i n c t  quartz g r i t  beds, 

i n  70 '  of shales and ca l ca rg i l l i t e s .  A 30' thick flow and se t  of 

flows, indistinguishable from Purcell Lava i n  the  f i e l d ,  overl ies  

these,  and i s  in t u r n  overlain by 250'  o f  s t romato l i t i c  dolomites 

( jus t  subt ida l )  and c a l c a r g i l l i t e s ,  representing a return t o  

lagoonal conditions. 

scoriaceous . 
The t o p  of the lava flow i s  ropy and 

The Gateway Formation 

300' o f  red s i l t s tones  w i t h  shale and sandstone horizons 
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over l ie  the Sheppard conformably and  represent the return of 

de l t a i c  conditions. 

cracks , mud-fl ake conglomerates and s a l t  cas t s .  

The sandstones i n  t h i s  u n i t  should be prospected f o r  

The unit  i s  typif ied by r ipple  marks, s u n -  

indications of primary copper mineralisation. 50 '  o f  buff shales  

over l ie  the Gateway Formation on Hopper Mountain and  a r e  t en ta t ive ly  

ascribed t o  the Phi l l ips  Formation. 

@ 

The Gossan Mountain Mineralisation 

The top o f  the middle Siyeh, the upper Siyeh, the Purccll lavas ,  

and the lovier Sheppard are  intruded by numerous dykes a n d  s i l l s  

o f  diabasic t o  d i o r i t i c  composition. 

descriptions of  these rocks the reader i s  referred t o  H u n t  (1961) .  

Most o f  the s i l l s  are plagioclase-hornblende porphyri t ic  

For complete chemical 

d i o r i t e s .  

ch i l led  margins, baked h o s t  rocks a t  the contacts,  and  l a t e  

magmatic segregation pods, veins a n d  dykes. The texture  i s  

generally diabasic,  b u t  patches o f  pegmati t i c  playiocl ase  a re  

common. 

the 1 a t e  magmatic dykes and veins are  occasionally K-fel dspar- 

-hornblende-bioti t e  porphyri t i c ,  b u t  are  more generally pink and 

a p l i t i c .  

have been reported (HoFfrnan, pers.  comni.) from one o f  these s i l l s  

outside the area reported on herein. Local seyreqatipn pods of 

b i o t i t e  were observed in the thicker  s i l l s ,  and l a t e  dykes of f ine  

They contain a b u n d a n t  amphi boli t i s ed  xenol i ths ,  

K-fel dspar and  quartz-bearing pods occur frequently and 

Nodules containing o l iv ine ,  plagioclase,  and  pyroxene 
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quartz-fel dspar with large blebs of golden mica (phlogopite ? )  

were seen. 

The s i l l s  are  frequently both fed by and  cut by dykes of 

identical  texture and composition. The s i l l s  a re  n o t  s t r i c t l y  

stratabound b u t  j u m p  on j o i n t  planes, have apophyses and offshoot 

dykes and s i l l s ,  and may bifurcate  and re join.  All the  d i o r i t i c  

rocks contai n primary sul phi des , mai nly pyri t e  and  pyrrhot i te  , wi th 

ra re r  chalcopyrite.  

One s i l l  of more diabasic nature was found i n  the middle 

Siyeh, and no intrusions were observed below t h i s .  

nature of t h i s  l a s t  s i l l ,  the postulated relat ionship of the Purcell 

lava and these s i l l s  (Daly, 1912)  ( H u n t ,  1961), the presence 

The basal 

of basic nodules, and the presence o f  more basic intrusions a t  

s imilar  horizons elsewhere, leads t o  the conclusion t h a t  the  

d ior i tes  are  the d i f f e ren t i a t e s  o f  a more basic l iqu id  and t h e i r  

texture and mineralogy suggests t ha t  they were intruded a t  f a i r l y  

low temperatures, a t  shall  ow depths and  under hydrous conditions.  

Where the s i l l s  intrude the middle Siyeh rocks sulphide 

mineral i s a t i  on i s  absent. The sands tones and  1 imes tones a re  

bleached and recrystal  1 ised and  the growth 3f epi dote, andradite,  

idiocrase ( ? ) ,  grossu lar i te ,  t remoli te ,  and diopside was observed 

in the s i l i ceous  algal bands in the dolomites. Idhere the s i l l s  

are i sol a tcd,  b l  cachi n g  a n d  metamorphism was n o t  apparent beyond 

20' from the contacts,  b u t  in zones of multiple intrusion the 

metarrorphism i s  more widespread. \!here the s i l l s  intrude ripper 
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Siyeh rocks b o t h  they a n d  the shales are  often well-mineraliscd. 

The Purcell lavas are commonly extensively replaced by sulphides 

along contacts with s i l l s .  Mineralisation was n o t  evident in 

Sheppard rocks. . 

The dykes are  more commonly mineral i sed t h r o u g h o u t  t h e i r  

length, b u t  sone are ,  nevertheless , barren. 

The zone of major intrusion s t re tches  from North Ridge, t h r o u g h  

Gossan Mountain,  t o  Andradite Mountain. The majority o f  s i l l s  

and dykes are  i n  tile t o p  400’ of  the Siyeh Formation, and the 

mineralisation i n  both igneous and  sedimentary rocks i s  almost 

en t i r e ly  confined t o  the Upper Siyeh shales.  
. A number o f  poss ib i l i t i e s  present themselves: 

1 .  The Siyeh shales represented a permissive zone a t  the 

depth o f  intrusion of mineralised s i l l s .  

2. The Siyeh shales were sulphide rich and t h 2  permissive 

intrusion mobilised the concentrated the sulphides. 

3. The chemical nature of the Siyeh shales allowed replacement 

by sulphfde from the dykes a n d  s i l l s .  

The sulphides are  present in the sediments as metablasts and  

as platings on bedding a n d  j o i n t  planes. Those i n  the igneous rocks 

occur as disseminated primary blebs, and  as coating on j o i n t  planes. 

I t  must be concluded t h a t  the sulphides are of magmatic o r ig in ,  

and t h a t  the physical ( and  chemical ? )  nature o f  the Siyeh shales 

permitted intrusion o f  the s i l l s  and mineralisation a t  t h i s  horizon. 
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There i s  no s i g n  of skarn ( s . s . )  on contacts between in t rus ives  

and 1 imestones, and only, two very small patches o f  malachite were 

seen on such contacts.  The s i l l s  and dykes are  described 

individually,  and are  numbered, o r  l e t t e r ed ,  on the map. 

sections o f  t h e i r  ou-tcrop are attached. 

Sketch 

SILLS 

1. 15'  thick unmineralised medium-grained d io r i t e .  

2 .  ' S i l l  Mountain s i l l ' .  A t  l e a s t  100' thick.  The base s teps  

near the Purcell lava - Sheppard contact,  and contains many la rge  

blocks of Sheppard sediment. I t  i s  fed by a ve r t i ca l ,  20 '  th ick 

dyke (a) of medium-grained d io r i t e .  The s i l l  i s  nost ly  grey, 

unmi neral -i sed dior i  t e ,  b u t  contains pegmati t i c ,  quartz-ri  ch and 

k-fel dspar-ri ch patches and 1 a t e  dykelets. 
u 

One patch, v ; i t h  l a t e  vuggy quartz,  contains good sulphide 

mineralisation, from which gold assays have been at ta ined.  The  

zone was badly weathered and half  covered by snap!, so a fu r the r  

understanding of t h i s  zone was impossible. The southern contact 

w i t h  the Purcell lava i s  well exposed and the lava i s  impregnated 

w i t h  15-20% of pyr i te  > pyrrhot i te  > chalcopyrite. 

be trenched a n d  i nves t i  gated i mmedi a te ly  . 
This zone must 

Small patches of rusty weathering occur i n  the Purcell lava 

and the s i l l  near the western contact,  b u t  l i t t l e  fresh sulphide 

was seen. 

3 .  1 0 '  thick,  exposed f o r  50' a t  base o f  S i l l  Mountain. Fed 
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by dyke a.  Unmineral ised d io r i t e .  

4.  10'  thick uniform d i o r i t e  s i l l .  Unmineralised i n  i t s  

eastern outcrop, b u t  i n  i t s  outcrop on Gossan Mountain i t  contains 

up t o  5% Py > Po, and the sediments around i t  a re  impregnated 

rvi t h  pyri t e .  

5. Similar t o  ( 4 ) .  

6.  10'  thick d io r i t e .  Outcrops a l l  the way u p  the eastern slope 

of Gossan Mountain and both i t  and the surrounding shales a re  

we1 1 mineral i sed. On Gossan Mountain the sul phides concentrate 

u p  t o  5% i n  the  margins of the s i l l ,  and d r o p  t o  !& i n  the central 

port ions.  Py > Po. 

7.  15-20' th ick ,  very i r r egu la r  d i o r i t e .  Mineralised with 5-105; 

P y  > Po throughout i t s  outcrop. I t  intrudes the bliddle t o  Upper 

Siyeh contact and has sparse blocks o f  strornatol i t i c  dolomite 

caught u p  i n  i t s  base. The shales above i t  a re  well mineralised 

w i t h  pyr i te .  Below i t ,  no sulphides were observed. 

8. 5-10' d io r i t e .  Very small patches o f  sulphide concentration 

up t o  1% i n  i t s  southern outcrop. 

9 and 10. Similar t o  (8). 10 i s  mineralised w i t h  1% pyr i te  

on Andradite Mounta-i n. The surrounding rocks a re  not mineral i sed. 

10a and 10b appear t o  be barren continuations of 10. 

11 .  The 100' s i l l .  Mostly grey d i o r i t e  b u t  w i t h  varying texture 

and grain size. 

planes a re  heavily epidotised. Beneath North Ridge, this s i l l  i s  

a t  l e a s t  300' thick and i s  polyphase consisting o f  mixed d io r i t e  

I t  i s  severely sheared i n  places and  the shear 
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cs and syeni te .  I t  i s  fu l l  of epidotised shears here. Many dykes 

and veins extend upward from this  s i l l ,  and a l l  the rocks above i t  

are  bleached. Below i t  the rocks a re  unaffected 5 '  from the 

contact. 

unmineral ised.  

12. Small , we1 1-mineralised d i o r i t e  s i l l  on top of Andradite 

Mountain , both fed b,y and cut  by ver t ica l  , mineral ised dykes. 

13. Unrnineralised d j o r i t e  s i l l  t h a t  appears t o  b i furca te  i n  

Sheppard liriiestones. 

14. 100' below ( l l ) ,  this i s  a 40 '  thick diabase. The Siyeh 

sediments a re  bleached f o r  20' on each s ide ,  b u t  ne i ther  they, nor 

t h e . s i l l  , are  mineralised. 

Apar t  from a few grains o f  pyr i te ,  the s i l l  i s  

D Y K E S  

a )  Unmineralised d i o r i t e  feeder dyke t o  s i l l s  2 and 3. 

8 )  P i n k i s h ,  t rachyt ic ,  syeni te  dyke. 3 '  wide; unrnineralised. 

y )  

mica and sparse pyr i te .  

E )  

n )  T) K )  Three 5-10' wide d i o r i t e  dykes with 1-3% pyr i te  and 

pyrrhoti t e .  Most of thei  r outcrop i s  i naccessi bl e .  

0 )  Unmi neral i sed 3 I diori  t e .  

T) m) 0) '1 P )  0 )  Complex o f  2-5 '  ver t ical  dykes of  

well mineralised d io r i t e .  Mineralisation from +3%. Pyri te  and 

pyrrhot i te  varies l a t e r a l l y  and i s  generally lower i n  the central  portions.  

s )  

A )  Two 2-5' wide quartz-feldspar dykes with blebs o f  golden 

4 '  wide d i o r i t e  w i t h  1% pyr i te .  

2 '  wide dyke as a) and A ) .  
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x )  1 I wide barren fine-grained d i o r i t e .  

g )  

Unini neral i sed. 

5 '  wide discontinuous sernitrachytic syenite as 6 ) .  

I n  addition the section from Gossan Mountain t o  North Ridge, 

above the 100'  s i l l ,  i s  laced by a complex network of t h i n ,  

unmineralised dykes, s i l l s  and  veins in the dolomites and  sandstones. 

Con cl u s i on s 

1 .  The s i l l s  11 and 14 a re  the base of a horizon o f  extensive 

intrusion.  

2. Many of the feeder dykes appear t o  origit late i n  s i l l  11.  

3 .  

4. Mineralisation i s  common i n  the feeder dykes, and i s  

The dykes and s i l l s  are  coeval. 

consequently of magmatic or igin.  

5 .  Mineralisation in the s i l l s  i s  r e s t r i c t ed  t o  those t h a t  

intrude Upper Siyeh shales and Purcell l a v a s ,  and i s  concentrated 

i n  the margins of these s i l l s .  

6. The shales and lavas marginal to  mineralised s i l l s  are  

a1 so mineral i sed. No other  horizons are  m i  neral i sed. 

7 .  The thickening of s i l l  11 beneath North Ridge, a n d  the 

concornmittant increase in the number o f  smaller intrusions and  the 

degree of metamorphism above s i l l  11 here indicate  t h a t  the  ' r oo t  

zone' would seem t o  be beneath North Ridge. he r o o t  zone is  

unlikely t o  be a stock because of the lack o f  a l t e r a t ion  beneath 

s i l l s  11 and 1 4 ,  h u t  i s  probably a ver t ical  p pe. 
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8. The s i l l s  and dykes a t t a in  t h e i r  maximum development 

beneath Gossan Mountain and decrease i n  s i z e  a n d  i n t ens i ty  t o  

the eas t .  

Recommendations 

Because of the extensive pyri te  and pyrrhot i te  mineral i sa t ion  

i n  the s i l l s  and dykes in the Gossan Mountain area,  and because 

of the good poss ib i l i ty  of associated gold mineralisation, 

the 'Gossan Zone' from Andradite Mountain and Plorth Fidge, t o  

Camp Lake, should be mapped and sampled i n  d e t a i l .  

This investigation should follow the course of out l ining 

blocks of rock \vi t h  constant visual percentages of  sul phides, 

followed by the s t a t i s t i c a l  sampling o f  these blocks, in order t o  

be able to  make a tonnage-grade estimate. 

Since there i s  good three-dimensional exposure of most of the 

mineralised zones, the above procedure will  prove b o t h  cheaper and 

more accurate (not t o  mention more practical  ) t h a n  diamond d r i l l  ing. 

I t  i s  imperative t h a t ,  t o  a s s i s t  the above programme, areas 

where gossan outcrops, b u t  exposure i s  poor ,  be trenched 

immediately. 

necessary for  the geologist  carrying o u t  t h i s  prograinme t o  see 

fresh rock. Random g r a b  samples of mineralised zones indicate  

mineralisation b u t  do not prove or even indicate  e i t h e r  a grade 

The depth o f  weathering i s  not grea t ,  b u t  i t  i s  

o r  a tonnage. 
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Summary o f  Concl us ions a n d  Recornmendations 

LJ 

1 .  The Grinnell Formation contains prinary copper 

mineralisation i n  sandstones. T h i s  i s  n o t  economically important. 

2. The above copper mineral i sa t ion  may be s l i g h t l y  concentrated 

Again t h i s  i s  n o t  economically i m p o r t a n t .  in to  fold cores. 

3 . .  Where such fold cores have broken owing to  t h e i r  t igh tness  

the copper mineralisation may concentrate t o  leve ls  to be of econornic 

in t e re s t .  

4. Such a zone (Zone H )  on the Commerce claims should be 

mapped and  sampled i n  order t o  make tonnage and grade estimates.  

Diorite s i l l s  are  mineralised where they intrude Upper 5. 

Siyeh shales and Purcell l a v a .  The host rocks may a l so  be  

mi neral i sed. 

6 .  The above mineralisation consis ts  o f  py r i t e ,  pyr rhot i te ,  

and some chalcopyrite,  from which assemblage gold assays have been 

returned . 
7. 

t o  the 'Gossan Zone', which must be mapped and  sampled t o  estimate 

re1 i ab1 e tonnages and grades. 

The outcrop o f  the above mineralisation i s  r e s t r i c t e d  

8. To help t h i s  programme some f a i r l y  large mineralised 

areas niust be stripped of overburden and weathered surface rocks. 

Nick Badham 
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Strat igraphic  Column of Formations in the SAGE Creek A w a y  f o r  use with the 

Geologic Map and Report of J.P.N. Badhani (1972) c3 

Format i on Type Section 
and Thickness 

L i  tho1 ogy 

Ph i l l i p s  ? > 50' Buff shales with cal careous and arenaceous 
(Hopper F l t .  ) horizons . 

Gateway - 300 I Red s i l t s  a n d  shales with sandstone lenses .  S a l t  
c l a s t s ,  r ipple  marks, sun cracks and mud-flake 
congl ornerates 

Buff limestones and  calcareous shales  w t t h  good 
s t romato l i t i c  horizons (hemispheroid - continuous 
l inkage) ,  r ipple  marks and s u n  cracks. 

(Hopper Plt. ) 

Sh ep pa r d 250 I 
(Hopper Mt. ) 

30 I Massive ch lor i t i sed  andesite flow w i t h  up t o  50% 
chlorite-quartz f i l l e d  ves-icles in  the  top 5 ' .  (Camp Lake Corrie) 

70 I Interbedded green shales and buff ,  calcareous shales 
(Camp Lake Corrie) with three d i s t inc t ive  2 '  thick q u a r t z  g r i t  beds, 

containing fragments of green shale  a n d  ch lor i  t i sed  
andesite.  ci 

Purcell l a w s  200' in N 50 '  of t h in ,  highly vesicular flows. 
-400' in S 
(S i l l  Mt. and 50'-100'  pillowed flows with vesicular  a n d  variol i t i c  

100 '-250 ' Tiiass i ve f l  ows wi t h  vesi cul a r  f l  ow tops. 

Sunkist Mt. ) hor izons .  

Siyeh 200-250 I Interbedded flaggy green and grey f i s s i l e  sha les ,  
(Gossan Mt. ) s i1  t s  arid sandstones. 

-400 I Interbedded pal e sands tones and dol omi t e s .  

continuous linkage) near the t o p .  Dolomites contain 
'heiroglyph' a n d  'molar t o o t h '  patches of limestone. 

A 30 ' 
(Andradite M t .  ) s t romato l i t i c  dolomite (para l le l  t o  hemispheroid - 

-1 500 ' 

Ridge) 

Buff weathering, b l  ack-grey dol omi t e s  , shal es and  
cal careoils shales .  
stone uni t s  near the base , containing marcasite 
mi cronodul es.  

(Neasel Creek k l l  -bedded , wi th sparse  sand- 

Gr.i nnel 1 1500-2000' U .  Interbedded red s i l t s  and  sandstones with s i l t  
(IJeasel Creek , c l a s t s .  5Q% sandstones in G I '  t o  3 '  beds. 
Commerce Ridge) 11. Interbedded red a n d  green s i l t s  and marls and  sand- 

stones,  with s i l t  c l a s t s .  30;: sandstones in 1-12"  beds. 
L .  Red marls and s i l t s  with sparse green s i l t s  and  

1-6 ' '  sandstone beds. i3 
Appe I< uti ny "2000 ' U .  Green shales a n d  interbedded sandstones, with the 

proportion o f  sandstotic increasing toward the t o p  (8108 Llt. ) 
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* Formation Type Sectior, 

and T h i  ckn2ss 

Appekunny 
(continued) 

L i  tho1 ogy 

Interbedded f i  ssi 1 e bl ack a n d  green shal es , s i  1 t s  
and occasional f lags .  The base i s  taken a t  the 
lower o f  two 50 '  thick d i  s t inct-i  ve white sandstone 
beds, -. 100' apar t .  

A1 tyn > 1000'  B u f f  and green shales and dolomites. 
(8108 M t . )  

T h i s  column i s  applicable only t o  the Commerce 
Creek-Sage Creek area,  a n d ,  a1 though i t  fol  1 c'r'is 
Price (1 961 ) cl osely , cer ta i  n f r e e  adaptations 
are  made, making  the division of units simpler 
and more eas i ly  appl ied t o  this  area.  ' 



- c  1 -  

DETAILED GEOLOGY AND ECONOMIC POTENTIAL 

OF THE S I L L  MT.-GOSSAN MT. AREA, COMMERCE 

CLAIM GROUP, BRITISH COLUMBIA 

PETER A. NIELSEN (B.A. H o n s . ,  M.A.) 

A u g u s t ,  1972 

Y 



- c 2 -  

Lo c a  t ion  

The area under  i n v e s t i g a t i o n  l i e s  on t h e  n o r t h e a s t e r n  p o r t i o n  

of  t h e  Commerce C l a i m  Group, and was s t u d i e d  f o r  i t s  p o t e n t i a l  o f  

copper-gold m i n e r a l i s a t i o n .  D e t a i l e d  mapping c o v e r s  t h e  r i d g e  be- 

tween S i l l  M t .  and Gossan M t . ,  and t h e  n o r t h e r n  p a r t  o f  S u n k i s t  

Ridge. 

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

The area w a s  mapped and sampled by t h e  a u t h o r  d u r i n g  t h e  p e r i o d  

2 August - 22 August. A s s i s t a n c e  w a s  p rovided  by S .  Demkiw A l l  

mapping was done a t  t h e  scale of  1" Z O O ' .  

shown on t h e  map were l o c a t e d  by o b s e r v i n g  two o r  more p i c k e t s ,  t h u s  

a l l  l o c a l i t i e s  s o u t h  of  t h e  b a s e  l i n e  should  b e  w i t h i n  5 '  of  t h e i r  

t r u e  g r i d  l o c a t i o n .  

w i t h i n  50' of t h e i r  t r u e  g r i d  l o c a t i o n ,  a s  t h e r e  are no p i c k e t s  n o r t h  

of t h e  b a s e l i n e .  

Where p o s s i b l e , a l l  l o c a l i t i e s  

L o c a t i o n s  n o t t h  o f  t h e  b a s e l i n e  are probably  

The m i n e r a l i z a t i o n  observed w a s  conf ined  t o  s i l l s  and dykes and 

t h e  l o c a l l y  i n t r u d e d  h o s t  rocks .  

P u r c e l l  m i n e r a l i z e d  zone,  a l l  volume-tonnage f i g u r e s  are  g ived  f o r  sills 

only.  The au thoe  h a s  d i s t i n g u i s h e d  t h r e e  m i n e r a l i s e d  zones which w i l l  

be  d i s c u s s e d  s e p a r a t e l y .  These zones are summarized i n  Table  1. 

Consequent ly ,  w i t h  t h e  e x c e p t i o n  of t h e  

Zone 1 i n c l u d e s  a 10 '  t h i c k  s i l l  o f  fe ldspar -hornblende  p o r p h y r i t i c  

d i o r i t e  ( t h e  Sheppard S i l l ,  Badham,1972) and t h e  m i n e r a l i s e d  P u r c e l l  

Lava sequence below i t .  Zone 2 o c c u r s  between 9+OOw and 22+00W on t h e  

Base l i n e .  The b e s t  m i n e r a l i s a t i o n  observed i n  Zone2 o c c u r r e d  i n  S i l l  7 

(Badham, 1972) ,  which t h e  a u t h o r  h a s  devided i n t o  4 s e c t i o n s  f o r  volume- 

tonnage ca lcu l ta t ions .  Zone 3 i n c l u d e s  t h e  t r e n c h e d  area on t h e  SE 

s l o p e  of S i l l  M t .  

Geology of Zone L -- 

Zone 1, on t h e  n o r t h e r n  p a r t  of S u n k i s t  Ridge l ies  approximate ly  

400' South of  t h e  c a t  road where i t  c r o s s e s  t h e  low p a s s .  

fe ldspar -hornblende  p o r p h y r i t i c  d i o r i t e  i n t r u d e s  t h e  lower Sheppard J?m. 

and i s  c h a r a c t e r i z e d  by 2% disseminated  p y r i t e .  I ts  o u t c r o p  i s  c o n f i n e d  

A s i l l  of 
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t o  a zone 240' l o n g  a long  t h e  r i d g e  crest .  It  then p a s s e s  i n t o  an  

area of heavy tree cover  and areas of t a l u s  on b o t h  s l o p e s  of  t h e  

r i d g e .  100 '  f u r t h e r  Nor th ,  t h e  uppermost P u r c e l l  Lava o u t c r o p s .  

Here, t h e  P u r c e l l  i s  h i g h l y  v e s i c u l a r ,  w i t h  t h e  vesicles most o f t e n  

f i l l e d  by s u l f i d e s  ( p y r i t e )  p y r r h o t i t e f c h a l c o p y r i t e ) .  Minor 

c a r b o n a t e  ( p i n k  c a l c i t e )  i s  a l s o  p r e s e n t  i n  some of t h e  vesicles .  

I n  a d d i t i o n  t o  vesicle  f i l l i n g s ,  t h e  s u l f i d e s  a l s o  o c c u r  a long  j o i n t  

p l a n e s ,  as f r a c t u r e  f i l l i n g s ,  and a t  t h e  c o n t a c t  of s u c c e s s i v e  lava 

flows. 

Along t h e  crest of S u n k i s t  Ridge, t h e  P u r c e l l  c o n t a i n s  up t o  

20% s u l f i d e s .  The P u r c e l l  can b e  t r a c e d  s p o r a d i c a l l y  f o r  approxim- 

a t e l y  l O O O ' ,  w i t h  a g r a d u a l  d e c r e a s e  i n  t h e  p e r c e n t  o f  m i n e r a l i s a t i o n  

from 20% a t  t h e  r i d g e  crest  t o  2% a t  t h e  lowes t  p o i n t  sampled. The 

average  s u l f i d e  c o n t e n t  o v e r  t h e  1000'  of s p o r a d i c  o u t c r o p  i s  about  

15%. The average  exposed t h i c k n e s s  i s  1 2 ' ,  and i t  ranges  from 5 '  t o  

20 ' .  The m i n e r a l i s e d  zone may w e l l  b e  t h i c k e r  t h a n  t h e  maximum 

exposure of 2 0 ' ,  b u t  cannot  b e  observed because  of heavy t ree  c o v e r  

and e x t e n s i v e  s o i l  development. A t h i c k n e s s  o f  about  50'  i s  s u g g e s t e d  

by sample NA20.9, which i s  almost  40' downslope from NA20.5. 

averages  20% s u l f i d e s ,  and NA20.9 averages  3%, w i t h  some h o r i z o n s  

i n  t h e  6 '  s e c t i o n  up t o  10%. Due t o  e x t e n s i v e  v e g e t a t i o n  and s o i l  

development,  i t  w a s  n o t  S i b l e  t o  sample t h e  P u r c e l l  between NA20.5 

and NA20.9. 

NA20.5 

It i s  recommended t h a t  t h i s  a r e a  b e  d r i l l e d ,  s t r i p p e d  o r  t r e n c h e d  

i n  o r d e r  t o  d e t e r m i n e  t h e  f u l l  e x t e n t  o f  t h e  m i n e r a l i s e d  zone. For 

t h e  volume-tonnage c a l c u l a t i o n s  i n  Table  1, a width=P/2 s t r i k e  l e n g t h  

was usedr 

Geology of Zone 2 --- 
Zone 2 e x t e n d s  from 9+OOW t o  22+00W on t h e  b a s e  l i n e  a l o n g  t h e  

r i d g e  between S i l l  M t .  and Gossan M t .  

a s s o c i a t e d  w i t h  S i l l  7 (Dadham, 1972) .  T h i s  s i l l  ranges  from 2% t o  

1 2 %  m i n e r a l i s a t i o n  and averages  7.35% alomg i t s  1000'  of o u t c r o p .  

The s u l f i d e s  observed ( i n  d e c r e a s i n g  abundance) were p y r i t e ,  p y r r h o t i t e ,  

and c h a l c o p y r i t e .  

s u l f i d e  c o n t e n t  was g r e a e e r  t h a n  7%. 

The b e s t  minera l i sa tmon is  

C h a l c o p y r i t e  was o n l y  observed when t h e  t o t a l  

The w i d t h  of S i l l  7 w a s  assumed 
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t o  b e  e q u a l  t o  112 t h e  wid th  of  t h e  r i d g e  a t  t h e  e l e v a t i o n  of  t h e  

s i l l  outcrop .  This assumption w a s  made because  t h e r e  i s  no o b s e r v a b l e  

o u t c r o p  of  S i l l  7 on t h e  South s i d e  of t h e  r i d g e ,  p robably  b e c a u s e  of 

e x t e n s i v e  v e g e t a t i o n  and t a l u s  development. The s i l l  i s  p r i m a r i l y  a 

fe ldspar -hornblende  p o r p h y r i t i c  d i o r i t e  w i t h  t h e  s u l f i d e s  d i s s e m i n a t e d  

throughout  t h e  s i l l .  L o c a l l y ,  minor jorhnt p l a n e  m i n e r a l i s a t i o n  i s  

developed. The sur rounding  sed iments  e x h i b i t  l o c a l  j o i n t  p l a n e  min- 

e r a l i s a t i o n  and f r e q u e n t  development of  p y r i t e  r e p l a c i n g  t h e  more 

arenaceous i n t e r b e d s  i n  t h e  Siyeh a r g i l l i t e  sequence.  Such m i n e r a l -  

i s a t i o n  is  g e n e r a l l y  conf ined  t o  a zone w i t h i n  10 '  of t h e  s i l l  a t  

t h e  upper c o n t a c t .  

S i l l  7 was devided i n t o  4 s e c t i o n s  f o r  volume-tomage c a l c u l a t i o n s  

(Table  l ) . T h e s e  s e c t i o n s  were n o t  drawn a r b i t r a r i l y ,  b u t  r e p r e s e n t  d i s l o c a t i o n s  

w i t h i n  t h e  s i l l  and a b r u p t  changes i n  t h e  d e g r e e  o f  m i n e r a l i z a t i o n .  

The boundar ies  between t h e  v a r i o u s  s e c t i o n s  of t h e  s i l l  cor respond t o  

o f f s e t s  i n  t h e  level  of i n t r u s i o n ,  as can b e  s e e n  on t h e  accompanying 

map. 

I n  a d d i t i o n  t o  t h e  b o d i e s  d e f i n e d  i n  Table  1, several smaller s i l l s  

i n  t h i s  zone were sampled. These are n o t  t a b u l a t e d  on Tabdie 1 because  

t h e i r  o u t c r o p  is spmradic  and t h e y  cannot  b e  t r a c e d  l a t e r a l l y  due t o  

e x t e n s i v e  areas of  t a l u s  development. It i s  u n f o r t u n a t e  t h a t  t h e s e  s i l l s  

are  n o t  b e t t e r  exposed as some of  them show e x c e l l e n t  d i s s e m i n a t e d  

s u l f i d e s .  

are s o  i r r e g u l a r  t h a t  t h e y  do n o t  l e n d  themselves  a t  a l l  t o  volume- 

tonnage c a l c u l a t i o n s .  One such area o c c u r s  between 10+50W and 12+00W 

along t h e  Base l i n e .  

10 '  o v e r  a d i s t a n c e  of less than  50 ' .  The s i l l  i s  a l s o  i n t r u d e d  by a 

;Bate s t a g e  hornblende  p o r p h y r i t i c  f l u i d  i n  which t h e  hornblende  h a s  been 

a l t e r e d  t o  c h l o r i t e .  There i s  no obvious m i n e r a l i s a t i o n  a s s o c i a t e d  w i t h  

t h i s  l a t e  s t a g e  i n t r u s i o n .  The area i s  f u r t h e r  complicated by minor 

f a u l t i n g  and f o l d i n g  such t h a t  t h e  s i l l  v a r i e s  i n  t h i c k n e s s  and a t t i t u d e  

throughout  t h e  c l i f f - f a c e .  Such v a r i a t i o n  i n  t h e  2 o b s e r v a b l e  dimensions 

c a u t i o n s  a g a i n s t  assuming a n y t h i n g  t o  b e  c o n s t a n t  i n  t h e  3rd  dimension.  

Other  s i l l s  showing a moderate  degree  of m i n e r a l i s a t i o n  (7%) 

Here, t h e  s i l l  baries i n  t h i c k n e s s  betwee 3" and 4 

It  i s  recommended t h a t  work on t h i s  s p e c i f i c  zone,  and s imi l i a r  

zones b e  undertaken o n l y  i f  encouraging  v a l u e s  are o b t a i n e d  from a s s a y s  

of t h e  samples c o l l e c t e d  t h i s  season .  The o n l y  r e a s o n a b l e  program f o r  
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t h i s  area would b e  a series of tes t  h o l e s ,  and t h e r e  are many more 

impor tan t  areas t h a t  r e q u i r e  tes t  d r i l l i n g .  Two such  areas i n  Zone 

2 are t h e  s o u t h e r n  e x t e n s i o n s  of s e c t i o n s  B and C of  S i l l  7 ,  where 

d r i l l i n g  w i l l  b e  n e c e s s a r y  t o  de te rmine  t h e  t r u e  wid th  and e x t e n t  of  

m i n e r a l i s a t i o n  o f  t h e  s i l l  benea th  t h e  r i d g e  crest .  

It is  f u r t h e r  recommended t h a t  i f  a s s a y s  r e t u r n e d  from t h e  samples  

of S i 1 1 . 7  i n d i c a t e  g o l d  v a l u e s  of  economic c o n c e n t r a t i o n ,  t h e  s u l f i d e s  

p r e s e n t  i n  t h e  samples b e  ana lyzed  w i t h  t h e  ARL Scanning E l e c t r o n  

Microprobe t o  de te rmine  i f  t h e  gold  o c c u r s  i n  s o l i d  s o l u t i o n  i n  t h e  

s u l f i d e s ,  o r  a s  a s e p a r a t e  phase.  A s imi l ia r  a n a l y i i i s  f o r  s i l ve r ,  i f  

p r e s e n t ,  i s  a l s o  advised .  S i l l  7 c o n t a i n s  more than  43,500 t o n s  o f  

m i n e r a l i s a t i o n ,  and i f  t h e s e  s u l f i d e  m i n e r a l s  are a m r i f e r o u s ,  t h e n  

economic e x p l o i t a t i o n  of t h e  Commerce C l a i m  Group may indeed  

r e a l i t y ,  

Geology of  Zone 3 --- 
Zone 3 l i e s  om t h e  SE l o p e  o f  S i l l  M t .  a t  approximate ly  

and 4+00N. The m i n e r a l i s a t i o n  o c c u r s  n e a r  t h e  lower c o n t a c t  

S i l l  M t .  H i l l  (Badham, 1972) and t h e  lower Sheppard Fm. The 

k 

b e  a 

17+008 

of t h e  

t r e n c h  

p u t  down i n  t h i s  area shows e x t e n s i v e  d i s s e m i n a t e d  s u l f i d e s  o c c u r i n g  

i n  b o t h  t h e  s y e n i t o  and t h e  h o s t  rock.  The p e r  c e n t  m i n e r a l i s a t i o n  

cannot  b e  a c c u r a t e l y  gived due t o  e x t e n s i v e  o x i d a t i o n  and p r o d u c t i o n  

of a l a r g e  gossan zone. V i s i b l e  gold  h a s  been taken  from t h e  t r e n c h  

from a q u a r t z  r i c h  band (F. Goble, p e r s .  comm.). The t r e n c h  waa s t a t -  

i s t i c a l l y  sampled by M r .  F. Goble, and t h e  a u t h o r  s u g g e s t s  t h a t  t h e  

sample l i n e  p a r a l l e l  t o  t h e  t r e n c h  w a l l s  b e  assayed  f i r s t ,  as i t  c u t s  

a c r o s s  a l l  of t h e  rock  u n i t s  exposed i n  t h e  t r e n c h .  The sample l i n e s  

p e r p e n d i c u l a r  t o  t h e  t r e n c h  w a l l s  should  then  b e  assayed  w i t h  r e g a r d  

t o  t h e  r e s u l t s  of  t h e  a s s a y s  r e t u r n e d  from t h e  f i r s t  l i n e .  Subse- 

quent  sampling and diamond d r i l l i n g  s i tes  should  be chosen t o  i n t e r s e c t  

t h e  rock t y p e s  sugges ted  by t h e  a s s a y s  a s  most f a v o r a b l e  gold  b e a r i n g  

u n i t s .  

Conclusions 

1 )  Three a r e a s  of e x t e n s i v e  m i n e r a l i s a t i o n  are developed.  They 

are-  1-Zone 1, t h e  upper  P u r c e l l  lavas exposed on S u n k i s t  Ridge, 2-, 

t h e  s i l l s  and h e s t  Siyeh a r g i l l i t e s  between 9+OOW and LX+OOW, and ,  3 - ,  

' gr 
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t h e  t renched  zone on t h e  SE s l o p e  of  S i l l  M t .  

2 )  M i n e r a l i s a t i o n  i n  Z o n e  1 i s  of a replacement  t y p e l w i t h  s u l f i d e s  

( p y r i t e ) p y r r h o t i t e ~ c h a l c o p y r i t e )  r e p l a c i n g  q u a r t z  and ca l c i t e  as ves- 

i c l e  f i l l i n g s ,  and c o a t i n g  f r a c t u r e s  and j o i n t  p l a n e s ,  where f l u i d  m i -  

g r a t i o n  w a s  easiest. 

3 )  The m i n e r a l i s a t i o n  i n  Zone 2 is conf ined  t o  t h e  s i l ls  and t h e  

h o s t  a r g i l l i t e s  w i t h i n  1 0 '  o f  t h e  s i l ls .  

p y r i t e  fol lowed by p y r r h o t i t e  and m:!nor c h a l c o p y r i t e .  The s u l f i d e s  

are d isseminated  throughout  t h e  s i l l s ,  b u t  are conf ined  t o  j o i n t  p l a n e s  

and arenaceous  h o r i z o n s  i n  t h e  o v e r l y i n g  Siyeh  a r g i l l i t e s .  

The predominant s u l f i d e  i s  

4 )  The m i n e r a l i s a t i o n  i n  t h e  t r e n c h e d  zone a p p e ' x s  t o  b e  produced 

by t h e  S i l l  M t .  s y e n i t e  s i l l ,  w i t h  s u l f i d e  m i n e r a l s  d i s s e m i n a t e d  i n  t h e  

s i l l  and t h e  i n t r u d e d  Sheppard Fm. S i l i c a  beur.ing f l u i d s  permeated much 

of  t h e  c o n t a c t  zones ,  g i v i n g  rise t o  t h e  q u a r t z  v e i n s  and c r y s t a l  f i l l e d  

c a v i t i e s  found throuqhout  t h e  t r e n c h .  

m i n e r a l i s e d  zone t o  a depth  g r e a t e r  t h a n  15 ' .  

Subsequent o x i d a t i o n  h a s  l e a c h e d  t h e  

Re c ommenda t i o n s  

1 )  The m i n e r a l i s e d  area i n  Zone 1 should  b e  examined i n  o r d e r  t o  

de te rmine  t h e  f u l l  e x t e n t  of t h e  m i n e r a l i s a t i o n .  T h i s  w i l l  r e q u i r e  

s t r i p p i n g  o f f  l a r g e  areas o f  tree cover  which c u r r e n t l y  o b s c u r e s  more 

than  80% of  t h e  P u r c e l l .  

whether  t h e  m i n e r a l i s a t i o n  e x t e n d s  under  S u n k i s t  Ridge a l o n  t h e  P u r c e l l -  

Sheppard S i l l  c o n t a c t .  

Diamond d r i l l i n g  f u r t h e r  s o u t h  would e s t a b l i s h  

2) I f  encouraging  a s s a y s  are r e t u r n e d  on t h e  s i l l s  i n  Zone 2 ,  d r i l l -  

i n g  should b e  used t o  e s t a b l i s h  t h e  l a t e r a l  e x t e n t  of  t h e  s i l ls  and 

t h e i r  m i n e r a l i s e d  zones 

3) The t renched  area of  Zone 3 should  b e  d r i l l e d  o f f  i n  o r d e r  t o  

1- determine  t h e  g r a d e  and mineralogy of  t h e  u n a l t e r e d  r o c k ,  and 2- 

make tonnage and g r a d e  c a l c u l a t i o n s .  

4 )  Where a s s a y s  i n d i c a t e  economic c o n c e n t r a t i o n s  o f  gold and s i l -  

v e r ,  t h e  s u l f i d e s  b e  ana lyzed  f p r  Au and Ag on t h e  AN., Scanning E l e c t r o n  

Microprobe t o  de te rmine  i f  t h e  Au o r  Ag is  i n  s o l i d  s o l u t i o n  i n  t h e  

s u l f i d e ,  o r  o c c u r r i n g  as a s e p a r a t e  phase.  

P e t e r  A. N i e l s e n  



SE Q ’ION 
Sheppard 

S i l l  

Purcell  

S i l l  7 A  

S i l l  7B 

S i l l  7 C  

S i l l  7 D  

S i l l  9 

s i l l  7 
(total) 

Total 

240 

1000 

450 

225 

250 

50 

100 
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TABLE 1 

LJ3NGlElU WIDTH TKICEHNESS VOLUME TONNAGE % SULFIDES TONS SULFIDES LOCATION 
( A W * Q )  lo Wfi* [ 4 wQ “‘3: e) 

( f e e t )  ( f e e t )  (feetD (cu. f t . )  

Zone 1 + Zone 2 

120 10 288000 28800 

500 1 2  6000000 600000 

500 10 1850000 185000 

500 25 2812500 281250 

500 10 1250000 125000 

20 10 10000 1000 

1000 10 1000000 100000 

592250 

1322050 

2 576 18E 7SE 

15 90000 18E 6SE 

3 5400 18W 2s 

10 28125 16W 2s 

8 10000 14W BL 

3 30 13W BL 

2 20000 12W 7 N  

7.35 93 555 

11.65 154131 
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THE BETH CL4IMS: 

T n i s  area w a s  c l a i m e d  b e c a u s e  o f  good c o p p e r  assays 

o b t a i n e d  by E r i c  Goble from a m i n e r a l i s e d  zone a s s o c i a t e d  

with a red  " c h e r t "  ( t h e  m a t e r i a l  was a c t u a l l y  t o o  soft t o  

0 

be c h e r t )  bed. A s i m i l a r  zone  was l o c a t e d  by F r a n k  and 

Dave Goble on t h e  e a s t  s i d e  o f  t h e  c l i f f s  above  Sage Creek; 

however ,  t he  chert  bed w a s  much t h i n n e r  ( s i x  i n c h e s  as opposed 

t o  s e v e r a l  f e e t )  t h a n  t h a t  d e s c r i b e d  by E r i c .  Th i s  worker  

cj 

s o u g h t  and found t h e  cher t  bed i n  the area w h e r e  i t  had been  

l o c a t e d  by F rank  and  Dave. It w a s  a b o u t  s i x  i n c h e s  t h i c k ,  

and  was u n d e r l a i n  by a r e s i s t a n t  l i m e s t o n e  s t r o m a t o l i t e  bed 

u s u a l l y  a b o u t  one  f o o t  t h i c k .  The m i n e r a l i s e d  zone  w a s  a b o u t  

f i v e  f e e t  above  these beds i n  g r e e n  shales .  I t s  t h i c k n e s s  

va r i ed ,  t he  maximum b e i n g  a b o u t  two f e e t ,  w i t h  up t o  f i v e  

p e r c e n t  c h a l c o p y r i t e ,  and some malachi te  f o r m i n g  as a w e a t h e r i n g  

p r o d u c t ,  U n f o r t u n a t e l y  t h i s  zone  d i ed  o u t  q u i c k l y  t o  t he  

n o r t h ,  a l t h o u g h  the  cher t  and s t r o m a t o l i t e  u n i t s  c o u l d  be 

t r a c e d  a t  l e a s t  half  way t o  t h e  back o f  t he  v a l l e y .  The 

m i n e r a l i s a t i o n  c o u l d  be f o l l o w e d  a b o u t  half  way t o  t h e  n e x t  

d r a i n a g e  t o  the e a s t ,  a l t h o u g h  o u t c r o p  was ra ther  spars%. The 

m i n e r a l i s a t i o n  w a s  d e f i n a t e l y  a b s e n t  i n  t he  n e x t  d r a i n a g e  

i t s e l f .  The west s i d e  of the  v a l l e y  was covered by grass, 

s o  no a t tempt  was made t o  f i n d  the zone  there.  Traverses w e r e  

a l s o  made east  f rom Roche creek, where no m i n e r a l i s a t i o n  o f  

a n y  k i n d  was found e i t h e r  i n  the f l o a t  or i n  p lace,  and 

down the s o u t h w e s t  r idge,  w h e r e  a minor  zone o f  c h a l c o p y r i t e  
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was found which died out in a few feet or yards in any direction, 

The stromatolite and chert unit could not be found in these 

areas, and since its approximate stratigraphic position is 

easily recognised, I would assume that it is absenit from 

these areas. 

The sills in the area are mafic syenites, except for one 

of feldspar hornblende porphry, and there are no s u l f i d e s  

associated with them, except for an occasional speck of pyrite. 

Chalcopyrite was found i n  float in porous stromatolite 

material. No outcrop of this material was ever found, although 

it must come from stratigraphically above the stromatolite 

and chert units. Some galena was a l s o  found in float, but no 

occurrence of any note was found in place. 

. .  



A stratigraphic column, not drawn to scale, showing the 

stratigraphy of the Beth claims and the position of the 

stromatolite and chert units somethimes associated with 

chalcopyrite mineralisation. 

I I 

NO. ... 4535. .. .... . .  i:i ,!> #,,4, ....................... 
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N 

(1:50,000) 

The area of the.Beth claims, taken from the topographic 

map, showing the approximate loca$ion of the stromatolite 

and chert units and chalcopyrite mineralisation. The elevation 

is only an estimate. 
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SILL M O U N T A I N  : 

The Sill Nountain sill, on the Comqerce claims, lies 

just above the Purcell, separated f r o m  it by a few feet of 
CII) 

sedimentary rock. It is best exposed along the west ridge 

of the mountain, most of the east face and south ridge 

being covered by grass and float. The sill varies from 

c) 

syenite to diorite, often with large crystals of plagioclase 

and potassic feldspar, and probably consists of more than 

one intrusive, although shortage of outcrop would make it 

difficult to subdivide it into more than one mappable unit, 

Xeonliths of diorite, argillite, and amphibolite(?) are 

common, 

With the exception of the trench, the only min8raliSed 

zone found was on the north ridge, where a few percent of 

pyrite were present in the sill. There vas  insufficient 

outcrop to allow a meaningful chip sample to be taken; how- 

everg grab samples ( HA201 and HAZ02) of ths! rock were taken 

to determine wether the zone merits further investigation. 

Chip samples (KGA201 and KGA202) were taken of the typical 

sulfide-free r o c k  of the west ridge, but these will probably 

show nothing of interest, 

In the trench it appears that diorite has been intruded 

and altered by pegmatites and then by late-stage fluids, a!.ong 

a north-south direction. The visible mineralisation is confined 

to the pegmatites, It will be difficult to determine the extent 

of these pegmatites, as they are deeply weathered and disappear 
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in b o t h  d i r e c t i o n s  under a cover of grass and talus, through 

which only ledges of the tough, unaltered sill outcrop,  

.. . 
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Gossan Mounta in ,  on the Commerce c l a i m s ,  i s  made of l i m e -  

stone o v e r l a i n  by a r g i l l i t e ,  i n t r u d e d  by f e l d s p a p a n d  

h o r n b l e n d e - b e a r i n g  d i k e s  and sills. The u p p e r  i n t r u s i v e s  

show some s u l f i d e  m i n e r a l i s a t i o n .  They c o n s i s t  o f  b l u e  

p l a g i o c l a s e  with minor  h o r n b l e n d e  and o c c a s i o n a l  t r a c e s  

o f  b i o t i t e ,  and c o n t a i n  v a r i a b l e  amounts  of: p y r i t e  o r  p y r r -  

h o t i t e ,  u s u a l l y  o n l y  one  or two p e r c e n t .  C h a l c o p y r i t e  w a s  

r a r e l y  i d e n t i f i e d .  

The main sill i s  t w e n t y - f i v e  t o  t h i r t y  feet t h i c k ,  with 

a n  a v e r a g e  a t t i t u d e  of 34O0, l5'east. Its a p p r o x i m a t e  shape 

c o u l d  be assumed t o  be  t h a t  of a t r i a n g l e  500° x 400e x 300' 

x 25".  Chip samples ~ ~ 1 6 2 ,  HA17i, M182, ~ 1 6 2 ,  KG-4181, KGA182, 
h ' ,  

and  HA181 are  f rom t h i s  s i l l .  

Other s m a l l e r  ( f i v e  f e e t  t o . s i x  i n c h e s )  s i l l s  and  d i k e s  

of the s a m e - m a t e r i a l  form a . complex 'neCwork  i n  t he  a r g i l l i t e .  

The a r g i l l i t e  i t s e l f  i s  u n m i n e r a l i s e d ,  a l t h o u g h  s u l f i d e s  

c a n  somet imes  be found on j o i n t  s u r f a c e s .  

The  l o w e r  s i l l s  and d ikes  i n  the l i m e s t o n e s  p roved  t o  

he u n r n i n e r a l i s e d  o r  e x t r e m e l y  p o o r l y  m i n e r a l i s e d .  They con- 

t a i n  more h o r n b l e n d e  t h a n  the higher i n t r u s i v e s  and c o u l d  

be d e s c r i b e d  as feldspar  h o r n b l e n d e  p o r p h r i e s .  Chip sample 

HA191 i s  f rom one  o f  the  larger ( t w e n t y - f i v e  fee t  t h i c k )  ones .  

Due t o  their  l a c k  of v i s i b l e  m i n e r a l i s a t i o n ,  l a c k  of base 

l i n e  where t h e y  a r e  e x p o s e d . ( t h e  west face), and p h y s i c a l  

d i f f i c u l t i e s  i n v o l v e d  i n  r e a c h i n g  sonic of t h e m ,  some of 

these s i l l s  have been  mapped only a p p r o x i m a t e l y  a t  a sca l e  
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o f  one hundred f e e t  t o  the inch, and some not a t  a l l  a t  that 

s c a l e ,  
cj 

A l a t e - s t a g e  equigranular p lagioc lase-hornblende d i o r i t e  

can be found a l o n g  the north  r i d g e  i n  u n i t s  varying  from three 

foot s i l l s  t o  t i n y  v e i n s  and d i k e s ,  It i s  undoubtedly umrnin- 

e r a l i s e d .  Severa l  unmineralised l a t e  d i k e s  of f ine -gra ined  

feldspar and blebs o f  b i o t i t e , w h i c h  were probably once horn- 

b lende  phenocrysts ,have a l s o  been mapped. 
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D E S C R I P T I O N :  Large sill on  Gossan  Ntn . ,  25 '  thick, blue plagioclase, 
c;j m i n o r  hornblende, r a r e  biotite, pyrite & pyrrhotite 0-2$- 

LU3 NO. FIELD N O .  L O C A T l O N  

4854  HA^ 62 28+0015 2+00S 

4856 E4171 27+00w E + O O S  

4855 ICAI 62 27+50w 2+50s 

4864 KGAI 71 31+00w 2+00s 

4860 IF41 81 30+00w 4+oos 
4861 K G A 1 8 1  31+00iv 2+0os 

4863 HA1 82 29+00w 2+00s 

4862 , K G A 1 8 2  30+50tJ 2+5OS 

DESCRIPTION: Smaller sill on Gossan, 8' thick, feldspar, minor 
hornb lende ,  1s sulfide. 
4852 ~ ~ 1 6 1  25+001f 2+10s 

48 53 HA 163 26+0ors z+zos 
D E S C R I W I O N :  Feldspar sill on r i d g e ,  similar to above, 4% s u l f i d e ,  

4851 m i 6 1  14+80W O+Z5S 
DESCRIPTION: Sill Xtn. sill syenitic feldspar-hornblende porphry ,  

1% pyrite. Both are grab samples. Taken on north ridge. 
4866 1 mz01 ~ + O O M  0+50w 

4867 ' HA202 9-1.00~ 0+5016 

D E S C R I P T I O N :  Sill Mtn. sill, west ridge, typical rock, sulfides 
t r a c e  to absent. Taken on cliff above trail, to summit. 
4868 KGA2 0 1 lower half 
4.865 KGA202 upper half 

DXSCRIPTION: Feldspar-hornblende porphry, no visible sulfide, taken 

on south ridge of Gossan, east s i d e ,  just above saddle. 
bS65 H4191 

A l l  of the above are chip samples except  4866 and4867, which are 
grab samples. 
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ASSAYS - TO ACCOMPANY MAPS 2 AND 3 
c). 

Sample No 

HA16.1 

HA16.3 
HA17.1 

~ ~ 1 6 . 3  

~ ~ 1 8 . 1  
~ ~ 1 8 . 2  
~ ~ 1 9 . 1  
HA2i). 1 
HA20.2 

N A 1 4 . 1  
~ ~ 1 4 . 2  
N A 1 6 . 1  
NA16.2 
NA16.3 

NA16.5 
NA16.6 

~ ~ 1 6 . 4  

~ ~ 1 7 . 1  
~ ~ 1 7 . 2  
NA17 .3  
NA17.4 
NA17 .5  
NA17.6 

cj 
N A 1 7 . 7  
~ ~ 1 7 . 8  

~ ~ 1 7 . 1 0  
~ ~ 1 7 . 1 1  
~ ~ 1 8 . 1  
i i ~ 1 8 . 2  

~ ~ 1 8 . 4  

~ ~ 1 8 . 7  
~ ~ 1 8 . 8  
~ ~ 1 8 . 9  

~ ~ 1 8 . 1 1  
~ ~ 1 8 . 1 2  
~ ~ 1 9 . 1  
~ ~ 1 9 . 2  
NA 19 . 3 

NA17 .9  

N A 1 8 . 3  

N A 1 8 . 5  
NA18.6 

. NA18.10 

N A l 9 . 4  

NA20.1 
NA19 .5  

NA20.2 
~ ~ 2 0 .  3 0 

Au (oz/Ton) 

3-84 
N.D. 
N.D. 
N .D. 
T H  . 
N.D. 
N.D. 
0.01 
N.D. 

N.D. 
0.01 
T R  . 
N.D. 
N.D. 
N.D. 
TK . 
T R  . 
N.D. 
N.D. 
N.D. 
1J.I). 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
T R  . 
N.D. 
X.D. 
0.01 
N.D. 
T R  . 
N.D. 
N.D. 
N.D. 
T H .  
T R  . 
T R  . 
N.D. 
N.D. 
N.D. 
T R  . 
N.D. 
N.D. 
0.01 
0.01 

I 

Ag (oz/Ton) 

N.D. 
N.D. 
N.D. 
0.17 
N.U. 
0.14 
N.D. 
N.D. 
0.78 

T R  . 
TU. 
1J.D. 
N.D. 
T R  . 
N.9. 
T R  . 
N.D. 
TH . 
0.42  
N.D. 
T R  . 
N.D. 
4.19 
0.43 
N.D. 
N.D. 
0.93 
0.27 
N.D. 
N.D. 
N.D. 
0.15 
N.D. 

N.D. 
0 .A2 
0.15 

N.D. 

IJ .D. 
N.D. 
N.D. 
N.D. 
T R  . 
T R  . 
T R  . 
TR . 
0.20 
T R  . 
0.90 

Thickness  ( f e e t )  

8 
25 
8 
25 
25 
25 
25 
? 
? 

15 
18 
8 
6 
20  
25 
6 
8 
4 
10 
15 
10 
15 
15 
15 
8 
4 
10 
10 
7 
3 
10 

- 1 0  
6 
3 
10 

4 
15 a 
8 
10 
10 
15 
3 
4 
6 
10 
10 
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ASSAYS - TO ACCOMPANY MAPS 2 AI'JD 3 
Sample No. Au (oz/Ton) 

~ ~ 2 0 . 4  N.D. 
~ ~ 2 0 . 5  TR . 
NA20.6 TR . 
~ ~ 2 0 . 7  N.D. 
NA20.8 1.43 
~ ~ 2 0 . 9  N.D. 

KA16.1 i4.D. 
KA16.2 N.D. 

~ ~ ~ 1 7 . 1  N.D. 
KGA18.1 TH . 
KGA18.2 N.D. 
KGA20.1 N.D. 
KGA20.2 TR . 

A g  (oz/Ton) 

0.17 

1.90 
N.D. 

TR . 
N.D. 
0.70 

TR . 
TR . 
N.D. 
X.D. 
TR 
TR 
TR . 

Thickness  ( fee t1  

13 
12 
14 
8 
15 . 
5z 1 

8 
25 
25 
25  
25 
? 
? 

i 
. .  . .' 



. . . .  .. .. . .  . . ._ 
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ASSAYS - TRENCH ON COMivIERCE NO. 3 
b 

Sample No. Cu (%) A g  (oz/Ton) Au (oz/Ton) 
4914 40.003 

0.02 < 0.003 
0.003 

15 
16 0.03 
17 4 0.01 0.01 < 0.003 
18 0.05 < 0.003 

0.01 c 0.003 
0.005 

19 
20 0.05 
21 0.03 c 0.003 
22 0.03 r: 0.003 
23 0.005 
24 0.003 
2 5 < 0.003 
76 < 0.003 
2 7 i 0.003 
28 0.03 0.003 

< 0.003 
< 0.003 

39 

< 0.003 
30 

a, 31 
32 .< 0.003 
33 < 0.003 

0.005 
o .005 

35 

c 0.003 
36 
37 

0.003 
0.003 

38 

0.003 
39 

0.005 
40 

0.003 
41 
42 
43 0.003 

' 4951 0.003 
1 0.005 

0.005 
52 

0 .om 53 

0.005 
r f  ' 54 

o a07 
55 

0.007 
56 

0.008 
57 

I 0.07 0.010 
58 

1 'l 60 0.06 0.007 
59 

61 0.006 
0.05 0.005 

0.005 
4967 

68 0.05 
0.05 0.007 

1 0.03 0.005 
69 
70 

0.03 
0.008 

71 
0.36 

0.005 
7 2  

il J &  . ' +  73 0.05 
74 0.02 0.008 

I 0.04 0.008 75 

34 0.003 

cj 

i 

0.05 

1.24 
L s  

0.007 b '  I 

1 ,I  

0.258 EC 1 
I 

:'. ~ 

. e  

I' 

Pb ($) 

0.02 

0.35 
0.01 
0.02 

. ,  

. .. 

d.q8 

Thickness (feet) 

10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 
10 
10 
5 
1 
5 
5 
5 
? 
5 
5 
5 
5 
5 
5 

5 
10 
10 
10 
10 
10 
10 
10 
15 
15 
15 
15 
? 
? 
? 
? 
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ASSAYS - BE2H CLAIMS 

Sample No. Cu ($) A g  (oz/Ton) Au (oz/Ton) 

0.010 - 
08 0.01 0.01 0.006 

4807 

10 2.00 1.38 
12 0.02 o .003 

0.20 _i - 
0.005 

27 
28 LOO 0.25 
29 
30 
31 0.30 0.13 
3% 0.50 0.15 
33 0.34 0.06 

0.20 0.08 - 
0.06 

34 1.01 0.26 
35 0.61 0.18 

4965 1.57 0.15 
66 0.39 0.21 

2 1506 0.01 

0.03 

1 

' 0.01 07 
08 

. .  

Pb ($) Ni ($) Zn ($1 

0.01 

0.01 

0.14 

0.003 
2 075 

0.003 
0.003 
0.003 

. 
0.01 

0.24 
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SUMMARY AND CONCLUSIONS 

Commerce C l a i m s  . ,  .. ' ?  ; . .  

The Gr inne l l  Formation con ta ins  primary copper mine ra l i za t ion  i n  

sandstones.  Th i s  mine ra l i za t ion  may be economic where concent ra ted  i n  

f o l d  cones t h a t  have broken due t o  t h e i r  t i g h t n e s s .  Such zones of 

mine ra l i za t ion  con ta in  on t h e  o rde r  of  50,000 t o n s  of  ma te r i a l .  
. 

A ser ies  of d i o r i t i c  s i l ls  a r e  minera l ized  where they  i n t r u d e  t h e  

upper Siyeh s h a l e s  and t h e  P u r c e l l  lavas. The mine ra l i za t ion  ex tends  

outwards from t h e  s i l ls  up t o  10 f e e t  i n t o  t h e  sediments. The s u l f i d e  

assemblage i s  p y r i t e  p y r r h o t i t e  cha lcopyr i t e .  S i l l  7 ,  con ta in ing  an  

es t imated  592,250 tons  of  material, re turned  an  8 f o o t  s e c t i o n  g rad ing  

Gold mine ra l i za t ion  was a l s o  encountered i n  t h e  Purcell . 3.84 oz/Ton Au. 

l avas ,  from which an  assay  of 1.43 oz/Ton w a s  re turned .  

area wi th in  the  Sill Mta. si l l  showed 0.:?58 oz/Ton i n  a g r a b  sample 

but showed only  minor gold mine ra l i za t ion  when sampled on a sys temat ic  

bas i s .  

A s h a t t e r e d  . ... 

Silver va lues  up t o  4.19 oz/Ton were encountered i n  t h e  s i l ls  

and the  surrounding sediments.  

It i s  concluded t h a t  t h e  copper mine ra l i za t ion  wi th in  t h e  Gr inne l l  
c1 

sandstones a r e  not by themselves economic due t o  t h e i r  l o c a t i o n  and 

l i m i t e d  s i z e .  Economic concen t r a t ions  of Au and A g  may be found i n  

. t w o  areas, s i l l  7 on Gossan Mtn. and t h e  P u r c e l l  lavas a s s o c i a t e d  

with t h e  d i o r i t i c  s i l ls  south of  S i l l  Wtn. These two a r e a s  should be 

resampled p r i o r  t o  d r i l l i n g  t o  check t h e  grade and ex ten t  of t h e  

minera l iza t ion .  The sediments on Gossan Mtn. should be sampled t o  

check for-economic concen t r a t ions  of Ag. It i s  of i n t e r e s t  t o  note  

t h a t  i n  t w o  of t h e  t h r e e  areas i n  which Au has  been l o c a t e d  t o  d a t e  

( t h e  t r ench  on S i l l  bltn. and sill 7 )  f l u o r i t e  has  been found i n  t h e  

i n t r u s i v e s .  

North Ridge should be sampled on t h i s  b a s i s .  

Beth C l a i m s  

, 

Fur the r  occurrences of f luo r i t e -bea r ing  d i o r i t e  on 

! 

The mine ra l i za t ion  on t h e , E e t h  C l a i m s  occurs  i n ,  and f o r  up t o  

7 f e e t  above, a r e d  ' c h e r t '  u n i t  approximately 6 inches  t h i c k .  The 

mine ra l i za t ion  occurs  i n  a r u s t y  s e r i e s  of  s h a l e s  but extends l a t e r a l l y  

pas t  t h e  r u s t y  horizon.  

a c r o s s  2 feet  with minor Cu va lue '  (0.20 - 0.3@) ac ross  a f u r t h e r  5 f e e t .  

The mine ra l i za t ion  grades  up t o  2.00% Cu 

I 
I 
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Minor Pb (up t o  2.75%), Ag (up t o  1.38 oz/Ton), and Zn are a s s o c i a t e d  

with t h e  copper. The mine ra l i za t ion  d i e s  out  approximately 300 f e e t  

t o  the  w e s t  and 750 f e e t  t o  t h e  e a s t  of t h e  main zone. 

The ' c h e r t '  bed appears  t o  be an  a l t e r e d  sandstone and changes i n  

b h a r a c t e r  a w a y  from t h e  mineral ized zone, as do t h e  r u s t y  s h a l e s  topp ing  

t h e  c h e r t  bed. 

possibly formed by s o l u t i o n s  moving out  from an under ly ing  i n t r u s i v e .  

It i s  recommended t h a t  d r i l l i n g  be undertaken t o  t h e  no r th  (back i n t o  

the  mountain) t o  determine whether t h e  mineral ized zone inc rease8  i n  

It i s  concluded t h a t  t he  zone i s  a zone of a l t e r a t i o n , '  

f 

, grade o r  d i e s  out  i n  t h i s  d i r e c t i o n .  

i 
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WORK AFFIDAVIT-COh'IMEXCE CLAIMS 

Trenching on Commerce NOS.  1 , 2 , 3 , 4  
Bulldozer charges  $1184.50 
Wages: 1 man J u l y  25 t o  August 1 - 6 

1 man J u l y  25 t o  August 1 - 6 
2 men J u l y  25 t o  August 1 - 6 

TOTAL TRE2JCHING COST = $1884.50 
Mapping on Commerce and Sunkis t  Groups 
Wages: 1 man J u l y  25 t o  August 9 - 13 days @ ;Ib; 

2 men August 2 t o  August 28 - 26 days @ $ 
1 man August 2 t o  August 12 - 9 days @ 3 
1 man August 15 t o  August 28 - 13 days Q % 
1 man August 2 t o  August 28 - 26 days @ $ 
1 man August 2 t o  August 28  - 26 days G S 
2 men August 2 t o  September 10 - 39 days @4 $ 
1 man J u l y  25 t o  August, 1 - 327 days 6 $ 

TOTAL WAGES 6OR MAPPING AND SAMPLING = $36049.50 

200/mo = $ 600.00 
000/mo = $2000.00 

000/mo = 8 500.00 
700/,n0 = 8 700.00 
3O6/mo = S 306.00 
550/1n0 = $1650.00 
550/m0 = ii 77.50 

600/m0 = f 216.00 

Other Related Cos ts  
Assaying = $844.00 
Vehicle r e n t a l :  2 v e h i c l e s  f o r  I$- months @ $35O.OO/mo = $lO5O.OO 
Camp c o s t s :  wages f o r  1 cook f o r  13 months @ $750.00/mo = $1125.00 

food f o r  221 man-days G $2.50/nian-day = $552.50 
TOTAL RELATED COSTS = $3571.50 

NOTE: wages pa id  on 26 day month 

TOTAL COSTS ON COMMERCE GROUP ABD SUNKIST GROUP = $11,505.50 
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WORK AFFIDAVIT-BETH CLAIMS 

Mapping and  Sampling on Beth Group 
Wages: 2 men August 31 t o  September 13  - 13 d a y s  @ $1000/mo = $1000.00 

1 man August 31 t o  September 13 - 13 days G, $ 7OO/mo .!. $ 350.00 
1 man August 31 t o  Septeaher  13 - 13 days (5 $ 306/mo = $ 153.00 

Assaying = $lO4.2O 
Vehicle:  a v e h i c l e  f o r  3 month @ $350.00/mo = '$175.00 
Food f o r  5 2  man-days G $2.50/man-day = $130.00 
TOTAL COSTS EOR MAPPING ANI) SAHPLIillG = $1808.00 

. 

NOTQ: wages p a i d  on 26 day month 

TOTAL COSTS ON BETH GROUP = $1808.00 
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C l a i m s  i n  t h e  k'ort S t e e l e  Mining Divis ion between J u l y  25 
and September 15, 1972. 

That r e p o r t s ' e n t i t l e d  'Geology and Economic P o t e n t i a l  of 
t h e  Commerce C l a i m s ,  B r i t i s h  Columbia', 'De ta i l ed  Geology and 
Economic P o t e n t i a l  of t h e  S i l l  Mt .-Gossan M t  . Area, Commerce 
C l a i m  Group, B r i t i s h '  , arid 'Report t o  K i n t l a  Explora t ions ,  Ltd.  
on t h e  Beth C l a i m s  and P a r t s  of  t h e  Commerce C l a i m s '  d e sc r ibe  
geologica l  i n v e s t i g a t i o n s  c a r r i e d  out on t h e  Beth and Commerce 
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(Geologd 197 1 
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