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ABSTRACT 

The BEN Mineral C l a i m . i s  loca ted  s i x  km. e a s t  o f  

Mer r i t t ,  B.C. and i s  owned by Blue Diamond Energy Resources 

Inc. Underlying rocks a r e  of t h e  upper T r i a s s i c  age Nicola 

Group. Skarn depos i t s  have developed a t  contac ts  between . 
l imestone and a n d e s i t i c  flows a n d  t u f f .  

geophysics cons is t ing  of VLF-EM and magnetometer surveys 

covered t h e  s i g n i f i c a n t  anomalies de l inea ted  during 1979 

a i rborne  work. Conductors which could be confirmed by f u r t h e r  

geophysical work a r e  present  on the  BEN C l a i m .  

Follow-up ground 

An EM s u r v e y  using an ins t rument  which w i l l  provide 

b e t t e r  r e s o l u t i o n  o f  t h e  VLF-EM anomaly within g r i d  1 is 

recommended. Diamond drilling t o t a l l i n g  300 meters should 

be planned, based i n  p a r t  upon r e s u l t s  o f  t h e  EM survey. 

Estimated c o s t  is approximately $5O,OOO.OO. 
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c INTRODUCTION 

Between Apr i l  I2 and Apr i l  26, I980 and again between 

May 20 and May 2 3 ,  I980 a program of  geologica l  mapping and 

ground geophysics (VLF-XM and magnetics) w a s  undertaken a t  

t h e  BEN mineral  claim for Blue Diamond 

Inc.,owners of t h e  property.  

survey c a r r i e d  out  by H.H. Cohen i n  1979 had de l inea ted  

s e v e r a l  anomalies. The objec t  o f  t h i s  survey was t o  t e s t  

these  t a r g e t s  and inves t iga t e  t h e  l o c a l  geology. Unfortu- 

na t e ly ,  a p e r t i n e n t  r epor t  concerning pas t  geologica l  map- 

ping and d r i l l  r e s u l t s  c i r ca  I962 which was t o  be obtained 

f r o m  Toronto, was never loca ted .  

Eslergy Resources 

A n  a i rborne  EM and magnetometer 

The BEN claim i s  loca ted  i n  t h e  Nicola f i n i n g  D i -  

v i s ion ,  s i x  km. e a s t  o f  Merr i t t ,  B.C. (F igure  I ) .  The 

t e r r a i n  i s  l a r g e l y  grassy  r o l l i n g  h i l l s ,  ranging in a l t i -  

tude  from 2400 f e e t  t o  3500 f e e t .  Of the  5 square km. with- 

i n  the  proper ty  only approximately 8 percent  is a c t u a l  outcrop, 

t h e  major i ty  being g l a c i a l  till and recent  alluvium. 

exposures and known copper occurrences a r e  confined t o  the  

eas t e rn  1/4 of t h e  claim or t o  ad jo in ing  proper t ies .  

The rock 

Ten prospect  p i t s  or bul ldozer  t renches  l i e  within 

500 meters of t h e  eas t e rn  edge o f  t h e  BEN claim, e igh t  of 

which a r e  nes ted  wi th in  a 150 a. r a d i u s ,  j u s t  nor th  of 

t h e  SE corner  of the  claim. Severa l  o t h e r  o ld  workings 

s c a t t e r e d  to t h e  nor th ,  e a s t  and south of t h e  BEN C l a i m .  
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C L A I M  STATUS 

The o u t l i n e  o f  t h e  BEN Claim and the  Jan 1-4 C l a i m  c 
shown from Nicola Mining Civ is ion  records is  drawn on P la t e  1. 

C l a i m  pos ts  and  observed data on such pos ts  a r e  also shown 

and p l o t t e d  on the  same map. Aer i a l  photographs, an alti- 

meter, and t h e  M-92 topographic map shee t  aided i n  p l o t t k n  

loca t ions .  . 

Specia l  e f f o r t  was mac?e t o  loca t e  the  southeas t  cor- 

ner o r  l e g a l  s t a r t i n g  po in t  o f  t h e  BEN C l a i m  on the  ground; 

unfor tuna te ly ,  t h e  pos t  cauld n o t  be found, Even with the  

a s s i s t a n c e  of Ray McKamey who o r i g i n a l l y  s t aked  t h e  claim. 

The only  BEN pos t  t h a t  was encountered during mapping i s  

loca ted  1800 meters NE of  t h e  supposed beginning poin t  on 

Hamil ton  Creek. The pos t  was l abe l l ed  5 N , O W .  

Recent claim s t a k i n g  a c t i v i t y  was noted immediately 

east o f  t h e  BEN C l a i m s .  Two pos t s  loca ted  by J, Ruza f o r  

M r .  Pemer, designated t h e  NICOLA C l a i m  were pegged on 22-1- 

80. 

South of t h e  BEN C l a i m  a post  loca ted  by George Cressy 

f o r  John E. Smith c a l l e d  t h e  JPG No.2 was staked on 22 Nov. 

1979. 

Update o f  t h e  Nicola Mining Division Records map i n  

t h e  nea r  f u t u r e  should he lp  c l a r i f y  t h e  claim s i t u a t i o n .  
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REGIONAL GEOLOGY 

- The rocks of p r i n c i p a l  i n t e r e s t  a t  t h e  BEN C l a i m  . 
and ad jo in ing  p rope r t i e s  a r e  p a r t ’ o f  t h e  volcanic  and sed i -  

mentary complex c a l l e d  t h e  Nicola Group. 

graphic  r e l a t ionsh ips  ind ica t e  it t o  be of upper T r i a s s i c  age. 

Although t h e  Nicola Group i s  very  complex and s t ra t i -  

F o s s i l s  and strati,- 

graphic  units and th ickness  a r e  Fncomplete, work done by 

Pre to  (1979) and o t h e r s ,  suggest t h a t  a c e n t r a l  b e l t ,  r i c h  

i n  volcanic  and r e l a t e d  i n t r u s i v e  rocks s t r e t c h i n g  from Kam- 

loops  t o  Pr inceton i s  f lanked on the  e a s t  and west by l a t e ra l  

sedimentary f a c i e s  o f  equiva len t  age. 

b e l t s  a r e  accentuated and d iv ided  by extensive f au l t  zones. 

The th ree  north- t rending 

The BEN claim l i e s  i n  t h e  Western Be l t  of t h e  Nicola 

Group. These rocks form a north- t rending sequence up t o  10 

kin. wide and s t r e t c h i n g  150 km. from t h e  west end of Hamloops 

M e  t o  t h e  Tulameen area .  E a s t  o f  Merr i t t  they  a r e  2500- 

3000 m. t h i c k  and d i p  45O-65’ t o  t h e  e a s t .  

of vo lcanic  f l o w  and py roc la s t i c  rocks,  e p i c l a s t i c  sediments 

and interbedded massive l imestone. 

They a r e  composed 

Most of t h e  copper depos i t s  of t h e  Nicola Group occur 

i n  t h e  Cent ra l  Be l t ,  such as t h e  porphyry depos i t  a t  Copper 

Mtn. south  of Pr inceton and t h e  Axe depos i t  19 km. nor th  of 

Princeton. They occur in high-energy proximal volcanic  and 

g e n e t i c a l l y  r e l a t e d  i n t r u s i v e  rock near  major reg iona l  fau l t  

and na t ive  copper as disseminat ions in brecc ia ted  f a u l t  zones 

zones. A t  Axe the  o re  minerals a r e  cha lcopyr i te ,  bo rn i t e ,  

i n  d i o r i t e  o r  monzonite i n t rus ives .  
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Another p r i n c i p a l  type of copper minera l iza t ion  occurs 

in brecc ia  pipes  such as Big Kid  near  Aspen Aspen Grove. Here, 

fragments of vo lcanics ,  d i o r i t e  and monz0nit.e occur i n  a 300 m. 

wide, near ly  circular,  v e r t i c a l  b recc ia  pipe.  There i s  l o c a l  

ex tens ive  a l t e r a t i o n  and r e c r y s t a l 3 i z a t i o n  by ep idote ,  c h l o r i t e  

and c a l c i t e  with sporadic  p y r i t e ,  magnetite and cha lcopyr i te ,  

LOCAL GEOLOGY 

Daci te ,  andes i t e  and b a s a l t  f l o w s  interbedded with 

py roc la s t i c  brecc ias  and f i n e  gra ined  tuffs make up most o f  

t h e  bedrock exposures in t h e  BEN C l a i m  a rea .  Subordinate 

amounts  of sedimentary rocks such as sandstone, s i l t s t o n e  o r  

a r g i l l i t e  and s e v e r a l  massive f i n e  gra ined  o r  r e c r y s t a l l i z e d  

l imestone beds a r e  a l s o  displayed. P l a t e  2 is a geology map 

of t h e  BEN C l a i m  and ad jacent  ground. 

The e n t i r e  a r e a  has been t i l t e d  toward the  e a s t  and 

most bedding planes i n  the  a r e a  s t r i k e  no r th  and no r theas t  and 

d i p  45O-65' t o  t h e  eas t .  

Lying w i t h i n  t h e  nor th-cent ra l  p a r t  of t h e  BEN Claim 

i s  an exposure of T e r t i a r y  sandstone, sha le  and c o a l  which is 

i n  fau l t  contac t  with Nicola rocks.  

cont inues t o  t h e  no r th  and south.  

This fau l t  undoubtably 

The Te r t i a ry  sediments may 

under l ie  t h e  western p a r t  of t h e  BEN C l a i m .  

c 
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LITHOLOGY 

The breakdobn of volc&nic members of t h e  Nicola Group 
r 

i n t o  mappable units is d i f f i c u l t .  Megascopic d i s t i n c t i o n  

between f i n e  grained-tuff o r  f low o r  sediment i s  ques t iom2le .  

The fo l lowing  l i t h o l o g i e s  were used i n  order  t o  he lp  d iscern  

t h e  geology. 

P laa ioc lase  Andesite 

Flow rocks of in te rmedia te  t o  & f i c  composition comprise 

t h e  most abundant map u n i t .  For  t h e  most p a r t  it conta ins  

v i s i b l e  p lag ioc lase  f e l d s p a r  l e s s  than 2 mm. i n  s i z e ,  It is 

commonly porphyr i t ic .  I t  has i r r e g u l a r  f r a c t u - e ,  i s  dark 

green t o  b l ack  i n  colour  and i s  moderately magnetic. 

Trench 3 and south of Trench 2 t h e  andes i t e  i s  amygdaloidal 

wi th  fillings of a white s i l i c a t e  o r  epidote .  Occasionally 

these  amygdules a r e  1 1/2 cm. wide and carry t r a c e s  of p y r i t e ,  

malachi te ,  cha lcopyr i te  and/or magnetite w i t h i n  epidote .  

Near 

r 

Andesite Porphyry 

A d i s t i n c t  vo lcanic  u n i t  w a s  mapped e a s t  of  t h e  BEN 

C l a i m .  I t  i s  15-35 m. wide and is composed o f  75-455 f e ld -  

s p a r  phenocrysts up t o  1/2 cm. i n  s i z e .  

with a gray  f ine-grained matrix.  

seminated and f r a c t u r e - f i l l e d  cha lcopyr i te  l o c a l l y  up t o  2% 

w a s  discovered i n  t h i s  un i t .  The andes i te  porphyry pinched 

ou t  t o  t h e  south ju s t  as t h e  maroon fragmental  b recc ia  on the  

e a s t  s ide  seemed t o  th in .  

I t  is  gray i n  colour  

A copper showing with d i s -  

Basalt 

A u n i t  l a b e l l e d  b a s a l t  outcrops e a s t  of Trench 1. 

This  flow i s  black,  dense, f ine-grained and moderately mag- 
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c netic. It probably continues to the NE and south under,cover. 

Neither pillow o r  columnar structure was found. 

Diabase 

West of Trench 2 is a dark fine-grained equigranular 

dike (?) .  

and 40$ mafhs. 

dike approximately 5 m. wide. Its blocky fracturing helps 

distinguish it from tne enclosing andesite. 

It is strongly magnetic and contains 60% plagioclase 
It vaguely appears as an east-west trending 

Tuff 

A dark gray-green unit dominated by pyroclastic material 
- 

often welded and containing lithic fragments or crystals of 

feldspar, grades laterally into flows or finer-grained tuffs. 

AS with plagioclase andesite, strong epidote alteration has 

destroyed its original texture or appearance near the skarn 

areas. 
i 

Fraqmental Breccia 

Extending from the northeast part of the map area south 

into the skarn area is a purple-maroon volcanic breccia, It 

i s  bounded on the west by andesite porphyry and sporadically 

on the east by epiclastic sediments. Andesitic fragments 

commonly up to 4 cm, wide compose the majority of clasts. 

They are subrounded to angular and enclosed in a dark brown 

to purple matrix with occasional feldspar crystals. To the 

south in the unit the brownish purple colour gives way to 

gray. Epidote alteration increases from rare to locally 

quite strong in the south. 

Other areas of fragmental breccia occur west of Trench 

1, near Trenches 2 and 3 and east of the recent diamond 
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holes  on t h e  JAN claim south  of Hamilton Creek. All of these  

exposures a r e  dark gray-green t o  black.  

S i l iceous  Breccia 

A 10x20 m. zone of  p y r i t i z e d  che r t  b recc ia  was found 

200 m. northwest o f  Trench 2. P a r t  o f  t h i s  a r ea  i s  completely 

s i l i c i f i e d  s h a t t e r  brecc ia  wi th  non-rotated fragments up t o  

3 cm. and wi th  up t o  3% f ine-gra ined  p y r i t e  i n  t h e  matrix. 

On t h e  weathered sur face .  r e l i c t  p lag ioc lase  ( ? )  phenocrysts 

can be seen. Less s i l i c i f i e d  por t ions  of the  brecc ia  zone 

conta in  5-10$ c h l o r i t e ,  l e s s  than 17% epidote ,  and 2% p y r i t e .  

The zone is  non-magnetic. 

Volcanic las t ic  Sediments 

Fine t o  coarse-grained sandstone composed pr imar i ly  

of vo lcanic  g r a i n s  a r e  common i n  t h e  map area  near  the  lake  

w e s t  of Sugarloaf Mountain. Fa r the r  west,  presumably deeper 

in t h e  s t r a t i g r a p h i c  s e c t i o n ,  sedimentary rock is l e s s  com- 

mon. I n  the  skarn  a rea ,  sandstone has no t  been recognized. 

What a re  thought t o  be small discontinuous s i l t s t o n e  o r  

a r g i l l i t e  bodies  have been mapped. 

i r r e g u l a r  cher ty ,  gray-Slack, very  f ine-gra ined  zones nea r  

t u f f .  Many of  them could be reworked tuf f .  

Often these  appeared as 

Limestone 

Several  northeast- t rending massive gray t o  brownish 

gray l imestone beds a r e  found e a s t  a n d  west o f  t h e  lake  i n  t h e  

no r theas t  p a r t  of  t h e  map area .  From Trench 2 t o  Trench 5, 
white t o  cream-coloured c r y s t a l l i n e  limestone i s  exposed as 

d two and perhaps t h r e e  discont inuous beds. A t  t rench  3, two 
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r l imestone beds, each 4-7 meters wide s t r i k e  N5'W and d ip  

approximately 50' t o  t h e  e a s t .  Sporadic exposures continue 

on s t r i k e  toward the  south,  t h e  l as t  being t h e  skarn depos i t  

and l imestone b recc ia  i n  t rench  2. 

be obtained a t  t h i s  loca t ion .  

An accura te  d ip  could not  

I n  t rench  1 t h e  a l t e r e d  rocks a r e  very  limy. Skarn 

minerals such as epidote  and c a l c i t e  a r e  present ,  bu t  l imestone 

w a s  no t  found. Likewise a s t rong  a l t e r a t i o n  zone 120 m .  

west of t r ench  2 contained skarn but  no limestone. 

STRATIGRAPHY AND STRUCTURE 

Severa l  r e l i a b l e  bedding a t t i t u d e s  were obtained on t h e  

l imestone and sands tone-s i l t s tone  beds along t h e  r idge  west of  , 
S u g w l o a f  Mtn. The t rend  of t h e  andes i te  porphyry body and 

a t t i t u d e  of tuff beds in t h i s  a r e a  a l s o  support  a nor th  20'- 

30' e a s t  s t r i k e  and a 55O-65' e a s t e r l y  dip. However, i n  the  

v i c i n i t y  of t h e  skarn  depos i t s  t h e  t rend  changes t o  a more 

north-south d i r e c t i o n  as shown by t h e  o r i e n t a t i o n  of t h e  

l imestone. 

faceous sediments was obtained. 

South of  Hamilton Creek a N28'E,53'E d ip  on t u f -  

No ind ica t ion  o f  overturning i s  present ;  therefore ,  the  

base of t h e  volcanics  and sedimentary rocks l i e s  t o  the  west 

and progress ive ly  younger flows or sediments t o  the  eas t .  

The presence of  a subarea l  ( ? )  purple-maroon volcanic  tuff 

b recc ia  in t h e  west and t h e  increase  i n  limestone abundance 

t o  t h e  e a s t ,  i n d i c a t e  a change from t e r r e s t r i a l  t o  marine de- 

pos i t i on  wi th  time. Preto (1979) sugges ts  a source a rea  fo r  
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some o f  t h e  Western Be l t  o f  t h e  Nicola Group as t h e  Guichon 

Bathol i th  a rea  t o  t h e  northwest .  

Small  s c a l e  f a u l t i n g  o r  shear ing i s . i n d i c a t e d  i n  

Trenches 1, 3 and 4. 

gromU and on aerial  

Topographic l i n e a t i o n s  as seen on t5e  

photos s t rongly  suggest a N70°W s t ruc-  

t u r e  passing through Trench 3 and a N45'W l i n e a t i o n  passing 

nea r  t h e  copper occurrence i n  t h e  andes i te  porphyry and t h e  

f e r r i c r e t e  depos i t  t o  t h e  northwest.  

Lwge s c a l e  faulting separa tes  t h e  Paleocene age sed i -  

ments a t  t h e  abandoned coa l  mine from the  Nicola Group. 

no r the r ly  t rending  gouge-altered zone nea r ly  7 m. wide is v i s i -  

b l e  i n  t h e  stream 50 m. upstream from t h e  coa l  seam. This 

faul t  probably cont inues northward. Magnetics and VLF h i n t  a t  

a s p l i t  about 500 m. no r th  of t h e  coa l  mine. One km. south 

of  t h e  mine t h e  geophysics once again p icks  up the  fault .  

A 

- 

< 

ALTERATION AND MINERALIZATION 

The a l t e r a t i o n  and minera l iza t ion  map, P l a t e  3 is 

s e l f  explanatory.  Sketches of the  p r i n c i p a l  bu l ldozer  t ren-  

ches a r e  enlarged and shown as f i g u r e s  2-6. 

I n  a broad sense t h e  a l t e r a t i o n  2nd minera l iza t ion  can 

be divided i n t o  t h r e e  ca tegor ies  according t o  mineral  assemblage 

and hos t  rock. 

T.y-pe 1 Al tera t ion  

F i r s t l y ,  z o m t i o n  of a l t e r a t i o n  i s  similar f o r  most  

of the  o l d  prospect  t renches  b - t h e  skarn a rea  no r th  o f  Ha- 

mil ton Creek near  the  e a s t  margin of t h e  BEN claim. 



Skarn made up principally of magnetite has replaced 

limestone and/or volcanics at.or near their contacts. 

cally, crystalline limestone will change abruptly into massive 

magnetite, being-80$ magnetite and 2074 calcite, followed 

Typi- 

outwardly by intense epidote and calcite with or without 

malachite, chalcopyrite, bornite, limonite, hematite, chlorite 

or garnet. Local strong alteration of andesite or tuff by 

epidote with traces of malachite o r  chalcopyrite completes 

the zonation. Trenches 2, 3, 4, and 5 fall into this category. 
Trench 1 contains no visible limestone but does have skarn 

minerals, 

The following brief description of each trench is 

followed by sketches of their geology. 

Trench 1 (figure 2) 

A n  intensely fractured and altered core or pod measu- 

ring 5x7 m. occupies the central part of treqch 1. It shows 

calc-silicates with epidote, chlorite, limonite, hematite 

and traces of chalcopyrite and pyrite. Faulting with minor 

slickensides and clay gouge seems to strike N3O0E,55'W along 

the northwest side of the altered zone. A n  andesite or 

andesite tuff with locally strong epidote alteration is the 

principal host rock. Several dark fine-grained, limy silt- 

stone or tuffaceous sediments may be present along the east side 

of the trench. There is no limestone present and the magnetic 

signature of the pit area is weak. 

A diamond drill hole bearing N45'E at -45' is located 

175 m. southwest of the trench. It was designed to test 

the ground beneath the trench and a showing of chalcopyrite- & 



.......... ... .. .?-:.  ........ . . .  . .~ . . .  . .  . . . . . . . . . . . .  . .  
.... . .  ..~. 

. . . . . . .  ... . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  . . .  . . . . .  . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . .  

. . .  

5 10 
O- 

METRES 

- 3-3 - 

LIMIT O F  EXCAVATION / 

LIMIT OF INTENSE EPIDOTE __--- 
LIMIT OF STRONG EPIDOTE ....... 

/ 

? 

FIGURE 2 

TRENCH .I 



~. .  . .  
. .... 

.c 

c 

- 14 - . 

0 5 10 
METRES 

FIGURE 3 

TRENCH 2 



. . .  ' .  ~ TRENCH 3. 
. .  . 

. . . . . _. 

. .  . 
. .  

. .  .. ~ . .  . . . . . . . . . 



.. . . . .  
. .  

. .. 

. . . . . . . . . . 
. .~ . .. . . . . . . . 

FIGURE 5 . ..~. .. . . . . .~  ~~. ...~.. . ... 

. . . ~  . . . . . .  .. : . ~ .  TRENCH :4 ... . .  

i 

. .  
. .  .~ . . .  

..~... . . . ~  ~. ..... ~ . . .  
. . .  . .~ . . . . . . . . . . . . . 



. .  . . . . . . . . . .  

c 

.......... . .  
. . . . . . . . .  

................ . . . . . . . . . . . . . . . .  . . .  ......... 

. .  

. . . . . . .  

. .  

. .  
..... 
. . .  

... 

... 

. .  . .  
.... 

~~ ~. 

0 5 1 0  

METRES 
LI, 

. . . . .  . . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  . .  
. . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. .  
. .  

-~ . 

. .  
. . . . .  

. . . . . . . . . . .  
. . . . . .  . .  ~~ 

~~ ~ . 

! 

I 

. .  
. . . . . .  .. ; 

. .  

. . . .  
FIGURE 6,: . . . . .  

... 

TRENCH 5 
. . . . . . . . . . .  . . . .  

. . . . . . . . . .  
.... . .  



b .~ ~ - 18 - 

r malachite fracture coatings in a bulldozer cut 100 m. south- 

west of trench 1. 

Trench 2 (figure 3 )  

A massive lens of 80% magnetite, 20 m. x 2 m. is the 

dominant skarn assemblage at trench 2. On the east, and pre- 

sumably 5.n the hanging wall of the magnetite is a 1/2 m. wide 

breccia zone of magnetite, epidote and calc-silicate. This 

zone in turn grades into an intensely epidote-altered tuff. 

A small pod of crystallized limestone remains between the mag- 

netite and the disseminated sulfide mineralization which is 

3 to 4 m. southeast of the magnetite. Here, 5% combined 
chalcopyrite and bornite are disseminated in a quartz-calcite- 

chlorite altered tuff ( ? )  exposed in a 1 m. x 1 m. blast pit. 

The alteration grade eastward into a chlorite-hematite-epidote 

zone containing traces of sulfide and eventually into a frag- 

mented tuff ( ? )  breccia. At the very southeastern part of 

the trench, another small skarn pod, a fraction of a meter 

square, is exposed. 

The trend of the mineralized structure and the lime- 

stone is almost due north-south. A reliable dip could not be 

measured. Glacial polish and striations (at first thought to 

be fault-related grooves) strike S35OE. 

Trench 3 (figure 4) 
Trench 3 is the largest and best mineralized of the 

prospects in or near the Ed;? claim. The p i t  floor is covered 

with debris, but excavated material suzgests that the intensive 

epidote alteration and skarn material ivas continuous between 

the three pit walls. Boulders of massive magnetite or chalco- & 
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p y r i t e  and b o r n i t e  i n  q u a r t z - c a l c i t e  gangue a r e  common i n  t h e  

dump. It i s  p o s s i b l e  t h a t  a f ew t r u c k  l o a d s  of  i ron-copper  o r e  

may have been hauled  o u t  o f  the  p i t .  

Two c r y s t a l l i n e  l imes tone  bod ies  a r e  h o s t  t o  skarn  

m i n e r a l i z a t i o n .  They s t r i k e  N5'W d i p  50°E and a r e  t r u n c a t e d  

by  a N 6 5 O W  s t r u c t u r e  a t  t h e  n o r t h  of t h e  t r e n c h .  

around t h e  nose o f  t h e  l i m e s t o n e  bed a t  t h e  e a s t  s i d e  o f  t h e  

p i t  i s  a 10-20 cm. t h i c k  massive magnet i te  ska rn  wi th  minor 

c h a l c o p y r i t e ,  S o r n i t e  and ma lach i t e .  A 20-&0 cm. t h i c k  enve- 

l o p e  o f  i n t e n s e  e p i d o t e  m i n e r a l i z a t i o n  encases  t h e  s k a r n .  

Wrapping 

On t h e  west  s i d e  o f  t h e  t r e n c h ,  a magnet i te  pod, 1 m. 

x 2 m. a l s o  appea r s  t o  t e r m i n z t e  n e a r  t h e  N65'W f a u l t  ( ? )  

s t r u c t u r e .  The i n t e n s e  e p i d o t e - a l t e r e d  zone a l s o  c o n t a i n s  

t r a c e s  t o  2% disseminated  c h a l c o p y r i t e - b o r n i t e  i n  a d d i t i o n  

t o  m a l a c h i t e ,  garnet,  c h l o r i t e  and  magnet i te .  

A n  amygdaloidal a n d e s i t e  f low u n d e r l i e s  t h e  l imes tone  

t o  t h e  west .  T u f f  o v e r l i e s  t h e  l imes tone  t o  %he e a s t .  A 

b r e c c i a  w i t h  rounded c l a s t s  up t o  5 cm. and an  e p i d o t e  m a t r i x  

is l o c a t e d  between t h e  i n t e n s e  e p i d o t e  a l t e r a t i o n  i n  t h e  west  

t r e n c h  w a l l  and t h e  l imes tone  bed t o  t h e  south.  A diamond d r i l l  

h o l e  c o l l a r e d  i n  t h e  l imes tone  a t  t h e  s o u t h e a s t  c o r n e r  o f  t h e  

t r e n c h  was d r i l l e d  a t  a 45' a n g l e  t o  t h e  north.uest  t o  t e s t  

t h e  s k a r n  a t  a sha l low depth .  No copper  m i n e r a l i z a t i o n  was 

seen  i n  t h e  c o r e  s c a t t e r e d  n e a r  t h e  t r ench .  

Trench 4 ( f igu re  5 )  

The workings a t  t r e n c h  4 a r e  a c t u a l l y  two s e p a r a t e ,  

sha l low,  p a r a l l e l  b u l l d o z e r  excava t ions .  S e v e r a l  small c rys-  
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t a l l i z e d  l imes tone  pods have been s p o r a d i c a l l y  s k a r n i f i e d .  

S t rong  b u t  i r r e g u l a r  e p i d o t e , . p a t c h e s  o f  ma,getite and t r a c e s  

o f  c h a l c o p y r i t e  occur  i n  t h e  c a l c - s i l i c a t e  ska rns .  

A n o r t h e r l y - t r e n d i n g  f r a c t u r e  o r  s h e a r  zone has  s l i c e d  

a small, 3 m. x 1 m. l imes tone  pod i n  t h e  lower  t r e n c h ,  

Skarn has  developed a long  t h e  base  o f  t h e  l imes tone  where 

it i n t e r s e c t s  t h e  fault .  S tepping  outward from t h e  c rys t a l l i ne  

l imes tone  toward a n d e s i t e  tuff ( ? )  a r e  2-8 crn. o f  magnet i te  

grading i n t o  2 cm. of d i sseminated  c h a l c o p y r i t e  ( l o c a l l y  up 

t o  3 $ ) ,  t h e n  l/3 m. t o  1 1/2 m. of i n t e n s e  e p i d o t e  a l t e r a t i o n .  

Trench 5 ( f i g u r e  6 )  

S t r o n g  t o  l o c a l l y  i n t e n s e  e p i d o t e  a l t e r a t i o n  wi th  weak 

pa tchy  s k a r n  mine ra l s  such as magnet i te .  p y r i t e ,  c h a l c o p y r i t e ,  

c a l c i t e ,  c h l o r i t e  and  b o r n i t e  a d j o i n s  wh i t e  c r y s t z l l i n e  l ime- 

s t o n e  and a c h e r t y  s i l t s t o n e .  Most o f  t h e  a l t e r e d  c e n t r a l  part 

o f  t h e  p i t  i s  p o o r l y  f r a c t u r e d ,  weak t o  moderately i r o n - s t a i n e d  

w i t h  l i m o n i t e ,  a n d  c o n t a i n s  o n l y  t r a c e s  o f  s u l p h i d e s .  Bleached 

tuff a t  t h e  n o r t h  end o f  t h e  t r e n c h  has  a moderate amount of 

e p i d o t e ,  perhaps  10-20/. Only a few chunks o f  massive magne- 

t i t e  a few c e n t i m e t e r s  s q u a r e  were found. 

The g e n e r a l  t r e n d  of t h e  l imes tone  i s  nor th-south .  

No c r o s s - c u t t i n g  s t r u c t u r a l  f e a t u r e  was apparant .  

Type 2 A l t e r a t i o n  

In  t h e  second ypye o f  a l t e r a t i o n  l imes tone  is n o t  

v i s i b l e .  The amount of' magnet i te  p r e s e n t  i s  g r e a t l y  reduced. 

Veins or p a t c h e s  o f  s t r o n g  e p i d o t e  a l t e r a t i o n  occur ing  w i t h i n  

a n d e s i t e  or tuff may c o n t a i n  c a l c i t e ,  m a l a c h i t e ,  c h a l c o p y r i t e ,  
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manganese oxide, azurite or garnet. Most of the remaining 

copper showings in the skarn area, several occurences east 

of the coal mine and those south of Hamilton Creek fall into 

this category, For the most part they are small and discon- 

tinuous in nature. Most have been explored by small blast pits. 

However, there are exceptions worth noting. Within the central 

part of the northeast-trending andesite porphyry body in the 

northeast part o f  the map area, is a 1/2 x 20 m. epidote- 

altered zone with locally up to 1% disseminated chalcopyrite. 

The most intense alteration is near the center where a few 

centimeters of the porphyry have been altered to pink potassiuii 

feldspars, 

In the southeast corner of the map area, three angled 

core holes have been recently drilled in dark epidote-altered 

andesite tuff or tuff breccia. Irregular zones of intense 

epidote alteration up to 5 feet thick containing 1/2$ to 1% 

disseminated and fracture-filled chalcopyrite was seen in the 

core. Surficial expression of mineralization is weak. Strong 

patches of epidote and calcite with traces of malachite and 

chalcopyrite occur near the holes. To the east, dark tuff 

breccia contains moderate epidote m d  traces of fine-grained 

sulphides in the matrix. 

- 

Type 3 Alteration 

The third category of alteration is exemplified by 

silicification and pyritization. For example, 1200 m. east 

of the old coal mine is a broad zone of tuff up to 150 m. 

wide which contains up to 5% fine-greined pyrite or extensive 



limonite replacement. Most outcrops are oxidized and weakly 

silicified. At the north end of the zone milky white quartz 

and calcite veins up to 30 cm. wide contain traces of disse- 

minated chalcopyrite. At the south end of the zone a ferri- 

Crete body (limonite-cemented boxwork-rich breccia) at least 

6 m. wide probably represents near-surface iron migration 
from the pyritized body upslope. 

A completely silicified shatter breccia, previously 

described in the lithology section, which occurs 150 m. south- 

west of Trench 3 contains l-yh disseminated pyrite. Although 

the limonite-stained outcrop is only a few meters square, 

continuation of the zone may exist under the covered area 

to the west. 

GEOPHYSICS 
c 

Plates 4, 5 and 6 show magnetics, W - E M  profiles, 

and VLF-EM Fraser-filtered contours for Grid 1 and 2. Most 

of the skarn deposits and several of the 1979 airborne ano- 

malies are covered by these two contiguous grids. Dashed out- 

lines of Trenches 1, 2 and 3 have been added for conqenience. 
Reference to Plate 1 will show station locations with respect 

to topography and claim boundaries. 

In general, Plate 4 depicts a stronger magnetic sig- 

nature for the outcrop area than for the covered area west of 

1 plus 501.r grid line. The three main trenches are situated 

between very high and very low magnetic contours. 

A strong linear anomaly which conforms to the general 

northerly structure of the area runs between Trench 2 (1N,O 

plus 75W), and Trench 3 (4N,OW). The 45 degree turn of the 
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r anomaly t o  t h e  nor thwes t  c l o s e l y  p a r a l l e l s  t h e  no r thwes t -  

t r e n d i n g  s t r u c t u r a l  1 inea t ion .obse rved  i n  Trench 3 ,  

P l a t e  5 shows t h e  r e s u l t s  of a VLP-EM s w e y  on 

G r i d s  1 and 2. 

S e a t t l e ,  Washington was used as t h e  r a d i o  wave source .  P l a t e  

6 i s  a con tour  map u t i l i z i n g  t h e  same data as P l a t e  5 b u t  

modif ied by an ave rag ing  method developed by P r a s e r  (1969) .  

In b r i e f ,  t h e  data i n d i c a t e s  t h a t  t h e  h i g h e r  t h e  v a l u e  of  t h e  

d i p  angle, t h e  g r e a t e r  t h e  c o n d u c t i v i t y  of t h e  unde r ly ing  

rock  i n  r e l a t i o n  t o  t h e  su r round ing  rock.  

The VLF transmitting s t a t i o n  a t  J i m  Creek n e a r  

Anomalies a t  1 p l u s  00 N,3 p l u s  50W and 4 p l u s  00N,2 

plus SOW a r e  t h e  s t r o n g e s t  t h a t  were encountered on t h e  proper ty .  

If depth  t o  conductor  i s  h a l f  o f  t h e  h o r i z o n t a l  d i f f e r e n c e  

between maximum and m i n i m u m  d i p  a n g l e  i n c l i n a t i o n ,  t hen  t h e  

anomalies  l i e  a t  a dep th  of approximate ly  90 m. and 50 m .  

r e s p e c t i v e l y  ( P a t e r s o n ,  1971).  

Although con tour  l i n e s  connect  t h e  two anomalies  sug- 

g e s t i n g  one cont inuous  conductor ,  depth  of overburden i s  ap- 

p a r e n t l y  q u i t e  d i f f e r e n t  between t h e  two. A s t r o n g  r a k e  o r  

perhaps  a fau l t  o f f s e t  may be p r e s e n t .  

a p p a r e n t  c o r r e l a t i o n  between t h e  mignet ic  signature and t h e  

VLF-EM anomalies.  

There seems t o  be no 

The o n l y  VLF anomaly i n  t h e  ou tc rop  a r e a  i s  c e n t e r e d  

a t  Trench 2 (IN,O p l u s  75W). Depth of conductor  is l e s s  t han  

25 meters .  

P l a t e s  9 and 10 show VLF-EM su rveys  us ing  a transmitting 

s t a t i o n  p e r p e n d i c u l a r  t o  t h e  S e a t t l e  s t a t i o n s .  I n  t h i s  c a s e  

Annapol is ,  Maryland was used and  l i n e s  were run nor th-south  



and eas t -wes t  ove r  t h e  anomalous a r e a  A s l i g h t  r e d u c t i o n  

o f  i n c l i n a t i o n  v a l u e s  and a weak n o r t h - s o u t h  t r e n d  of t h e  

anomaly was confirmed. 

S e v e r a l  f a c t o r s  which cou ld  a f f e c t  t h e  VLF-EM a r e :  

1. S t e e p  h i l l s i d e s  o r  o t h e r  topographic  i r r e g u l a r i t i e s .  

2.  S t rong  d i f f e r e n c e s  i n  c o n d u c t i v i t y  between over- 

burden and bedrock. 

3. V a r i a t i o n s  i n  groundwater  t a b l e  between rock and  

unconso l ida t ed  overburden. 

4. Streams o r  s a t u r a t e d  d r a i n a g e s .  

5.  
Each of t h e s e  f a c t o r s  could  have c o n t r i b u t e d  a small 

Weak signal from t r a n s m i t t i n g  s t a t i o n .  

p a r t  t o  t h e  appa ren t  anomalies  on P l a t e s  5,  6 ,  9 ,  and 10. 

However, it i s  probable  t h a t  some type  of m e t a l l i c  conductor  

w i t h i n  t h e  bedrock is r e s p o n s i b l e  f o r  t h e  d i s t i n c t  n o r t h  t o  

sou th - t r end ing  anomaly of g r e a t e r  t han  30' i n c l i n a t i o n  on G r i d  

1. Furthermore,  t h e  q u a d r a t u r e  ( s e e  p r o f i l e s ,  P l a t e  5 )  decrea-  

s e s  as t h e  in-phase component i n c r e a s e s  above t h e  anomaly, 

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

s u l p h i d e  a s s o c i a t i o n .  

P l a t e s  7 and 8 are rna,Pnetometer and VLF-EM su rveys  

f o r  Gr ids  3-9. The nor th - sou th  fault  zone s e p a r a t i n g  T e r t i a r y  

a n d  T r i a s s i c  rocks  has  been d e t e c t e d  by VLF-EM i n  G r i d  3. The 

e a s t e r n  e x t e n s i o n  of t h e  YLF-EM on G r i d  4 which ran a lmost  

d i r e c t l y  ove r  t h e  f e r r i c r e t e  occurrence  h a s  d e t e c t e d  t h e  under- 

l y i n g  p y r i t i c  conductor .  G r i d  9 which c rossed  t h e  copper 

occur rence  i n  t h e  a n d e s i t e  porphyry r evea led  on ly  a s i n g l e  

magnet ic  high.  
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c CONCLUSIONS 

Only a few hundred t o n s  Fe-Cu o r e  a r e  i n d i c a t e d  i n  

t h e  combined p o t e n t i a l  o f  t h e  s k a r n  d e p o s i t s  which have been 

explored  on o r  near t h e  BEN C l a i m .  

d i s con t inuous  pod o r  l e n s  which is  n o t  any l o n g e r  i n  t h e  ver -  

t i c a l  dimension than  i n  t h e  h o r i z o n t a l  dimension. 

Each d e p o s i t  i s  a small 

The monzonite or d i o r i t e  i n t r u s i v e  which ou tc rops  

on Sugar loaf  Mtn. was i n v e s t i g a t e d  b r i e f l y .  T h i s  subvolcanic  

s t o c k  c o n t a i n s  no s u l p h i d e  m i n e r a l i z a t i o n ,  n o r  has it a l t e r e d  

the  su r round ing  Nico la  Group rocks  s i g n i f i c a n t l y .  Other ig-  

neous sou rce  r o c k s  f o r  s u l p h i d e  m i n e r a l i z a t i o n  a r e  n o t  known 

t o  occur  n e a r  t h e  BEN C l a i m .  

One s t r o n g  VLF-EM anomaly l o c a t e d  100-200 in. west of 

ou tc rops  n e a r  t h e  ska rn  a r e a  i n d i c a t e s  a b u r i e d  conductor .  

It i s  n e a r l y  c o i n c i d e n t  w i t h  anomalies  o b t a i n e d  du r ing  t h e  

p rev ious  a i r b o r n e  EM survey .  Disseminated p y r i t e  i n  t h e  f l o a t  

t o  t h e  west  o f  t h e  anomal ies ,  ou tc rops  o f  s i l i c i f i e d - p y r i t i z e d  

s h a t t e r  b r e c c i a  and an i n t e n s e  e p i d o t e - a l t e r e d  zone t o  t h e  e a s t  

o f  t h e  anomalies  e l s o  suppor t  t h e  p o s s i b i l i t y  of  a s i g n i f i c a n t  

conductor  i n  t h e  a r e a .  T h i s  connductor  warrants a d d i t i o n a l  

i n v e s t i g a t i o n  o f  i t s  economic p o t e n t i a l .  

Magnetics show a s t r o n g  nor thwes t  t r e n d  l e a d i n g  from 

t h e  v i c i n i t y  o f  Trench 3. Th i s  t r e n d  p a r a l l e l s  a nor thwes t  

t r e n d i n g  s t r u c t u r e  which t e r m i n a t e s  t h e  m i n e r a l i z t i o n  i n  Trench 

3. 
A weak VLF-EM anomaly occur s  o v e r  Trench 2. It  i n d i -  

c a t e s  a p o s s i b l e  sha l low ex tens ion  o f  t h e  m i n e r a l i z a t i o n  t o  

t h e  south .  
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No ou tc rops  were found i n  t h e  wes tern  3/4 o f  t h e  BEN r 
C l a i m .  Much o f  t h e  a r e a  may be u n d e r l a i n  by T e r t i a r y  sediments .  

Geophysics i n d i s t i n c t l y  i n d i c a t e s  a s o u t h e r l y  e x t e n s i o n  

of  t h e  f a u l t  zone s e p a r a t i n g  t h e  T r i a s s i c  and Paleocene age 

r o c k s  n e a r  t h e  c o a l  mine. 

c 

RECOMMXNDATIONS 

1. The anomaly on g r i d  1 which w a s  d e t e c t e d  by the VLF- 

EM system should be d e t a i l e d  by a h o r i z o n t a l  h o p  o r  shoot -  

back Ehl survey.  These methods c z r r y  t h e i r  own primary r a d i o  

s o u r c e  and should y i e l d  a b e t t e r  response  from conduct ive  ma- 

t e r i a l .  A more p r e c i s e  l o c a t i o n  of t h e  conductor  axis w i l l  

a l s o  be determined by t h e s e  methods. Time r e q u i r e d  w i l l  be  

approximate ly  one week t o  o b t a i n  a f i e l d  i n t e r p r e t a t i o n .  

2. Subsequent t o  t h e  complet ion o f  Recommendation 1, and 

s u b j e c t  t o  t h e  r e s u l t s  t h e r e o f ,  t h r e e  diamond d r i l l  h o l e s  t o  

t e s t  t h e  n a t u r e  o f  t h e  conductor  shou ld  be planned. Depth of 

each  h o l e  may be i n  t h e  o r d e r  of 100 meters .  

Overburden i s  thought  t o  b e  too  deep i n  t h e  v i c i n i t y  

o f  t h e  anomaly t o  a l low excava t ion  w i t h  a b u l l d o z e r  t o  bedrock. 

Time r e q u r i e d  t o  complete 300 meters  o f  c o r e  

w i l l  b e  approximately one month. 



COST ESTIMATE 

1. EM Survey on g r i d  1, wi th ,  

i n t e r p r e t a t i o n  and r e p o r t  

2. Diamond d r i l l i n g ,  300 meters ,  

$100/mcter 

S upe mi s i on 

Veh ic l e ,  s u p p l i e s ,  room, 

board  

Report ing 

Assaying 

Con t ingenc ie s  a t  10% 

TOTAL: 

$ 5,000.00 

30,000.o0 

5,000.00 

2 ,000 .00  

2.000.00 

~ 0 0 . 0 0  

44,500.00 

4,450 .OO 

48,950.00 

All of which i s  r e s p e c t f u l l y  submi t t ed ,  

Vancouver, B.C. 

June 14,  1980 

Consul t ing  Geo log i s t  

Paul  Kal lock 

Geo log i s t  
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ENGINEER'S CERTIFICATE 

r Locke B. Goldsmith 

1. I, Locke B. Goldsmith,  am'a Reg i s t e red  P r o f e s s i o n a l  Engi- 

n e e r  i n  t h e  Province o f  On ta r io  and a Reg i s t e red  Profes-  

s i o n a l  Geo log i s t  i n  t h e  S t a t e  of Oregon. jQ a d d r e s s  i s  

207-1855 Balsam S t r e e t ,  Vancouver, B . C .  V6K 3M3. 

2. I have a B.Sc. (Honours) degree  in Geology from Michigan 

Technologica l  U n i v e r s i t y  and have done p o s t g r a d u a t e  s t u d y  

in Geology a t  Michigan Tech, U n i v e r s i t y  o f  Nevada and t h e  

U n i v e r s i t y  of B r i t i s h  Columbia. I am a g r a d u a t e  of t h e  

Hai leybury School of Mines and am a C e r t i f i e d  Mining Tech- 

nician.  

g is ts ,  t h e  A I M E ,  and t h e  Australasian I n s t i t u t e  of Mining 

I am a member o f  t h e  S o c i e t y  of Economic Geolo- 

and Metal lurgy.  

I have been engaged i n  mining e x p l o r a t i o n  f o r  t h e  past 21 

y e a r s .  

I have  w r i t t e n  t h e  r e p o r t  e n t i t l e d  "Geological  and.Geo- 

p h y s i c a l  I n v e s t i g a t i o n  o f  BEN Mineral C l a i m  and Adjoining 

Area, Nicola  Mining D i v i s i o n ,  M e r r i t t ,  B.C.",  d a t e d  June 

14, 1980. The r e p o r t  i s  based  upon r e s e a r c h  and  f i e l d  work 

conducted and s u p e r v i s e d  by t h e  au tho r .  

3. 

4. 

5. I have no ownership i n  t h e  p r o p e r t y ,  n o r  do I own s h a r e s  

of Blue Diamond Energy Resources Inc .  

I consen t  t o  t h e  use o f  t h i s  r e p o r t  i n  a p rospec tus  or in a 

s t a t emen t  of m a t e r i a l  f a c t s  r e l a t e d  t o  t h e  r a i s ing  of funds. 

6. 

submi t t ed  

Vancouver, B.C. P.Eng. 

June  14, 1980 s u l t i n g  Geo log i s t  
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COST STATEMENT, 1980 PROGRAMME 

1. (a) Wages: 

L. B. Goldsmith, Consulting Geologist, 
% Apr. 8, 1 0 ,  11, May 17, 23, Jun. 13-15, 
total 7 days @ $260/day 

$ 1,820.00 

P. Kallock, Geologist, Apr. 1 1 - 2 6 ,  
Apr. 29-May 2 ,  May 18-23, Jun. 9-14, 
total 32 days @ $180/day 

I. Francis, assistant, Apr. 22-26, 
total 5 days @ $120/day 

M. Izard, drafting 

( b )  Food and Accommodation: 

Apr. 8, 10, 11-26 ,  Apr. 29-May 2, 
May 18-23, Jun. 9-14, total 
$1,020.63 I 44 working days = 
$23.20/day/person 

(c) Transportation: 

5,760.00 

600.00 

2 , 2 2 0 . 0 0  
10,400.00 - $10,400.00 

1,020.63 1,020,63 

Mileage, 2855 @ $0.20/mile 571.00 

(d) Report Preparation: 

Drafting supplies, prints, photocopying, 
typing 434.50 434.50 

TOTAL $12,426.13 






















