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MINE GEOLOGY ' 

The Brenda orebody i s  a copper-molybdenum, f r a c t u r e - f i l l i n g  

depos i t  containing 145 m i l l i o n  tons grading 0.180% copper and 0.048% 

molybdenum (0.080% molybdenite) . 
and molybdenite with minor p y r i t e  

f r a c t u r e s  wi th in  a quar tz  d i o r i t e  

Minera l iza t ion  c o n s i s t s  of cha lcopyr i te  

i n  q u a r t 4  f e l d s p a r  o r  quar tz  f i l l e d  

host.  The ore f r a c t u r e s  d i p  a t  80 - 

90° and average approximately 3/16" i n  thickness.  As t he re  a r e  e s s e n t i a l l y  

no disseminated sulphides,  the grade of the orebody i s  a func t ion  of 

f r a c t u r e  density.  

BLASTHOLE (60R) SAMPLING 

During the  f a l l  of 1968, th ree  methods of sampling the  d r i l l  

c u t t i n g s  from the 60R d r i l l s  were compared -- wedge shaped sample c u t t e r s ,  

shovel cu ts ,  and pipe cu ts .  A t  t h i s  time, 25 f o o t  benches were being 

d r i l l e d  t o  l e v e l  ou t  t he  p i t  area. With 6 f e e t  of sub-grade, each 1 2  1/4" 

diameter hole yielded 2.1 tons  of cu t t ings .  

The sample c u t t e r s  were posit ioned opposite one another p r i o r  

t o  the hole being d r i l l e d .  The hole was then d r i l l e d  t o  25 f e e t ,  a marker 

horizon of sawdust was placed on the cone cu t t i ngs ,  and the  6 f e e t  of 

. 
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Method 2 Wedges 2 4 8 '112. 16 

% Deviation 5.0 8.0 9 . 1  5 .1  4-7 4.6 
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2 Shovel Cuts 

3.6 

sub-grade was d r i l l e d .  The sub-grade cu t t i ngs  were removed before 

sampling was s t a r t ed .  

Samples f o r  2, 4,  8, 1 2  and 1 6  pipe cuts were taken. The 

wedges were removed and the  c u t t i n g s  i n  each r i f f l e d  t o  samples s ize .  

Shovel samples i n  the  form of a wedge were then taken a t  the nor th  and 

south quadrants, each shovel sample comprising approximately 1/12 the  

cone of cu t t i ngs .  

The r e j e c t s  from the foregoing samples plus the  c u t t i n g s  

remaining i n  the cone were shovel mixed, quartered and two qua r t e r s  

were re jec ted .  Af te r  a second mixing, quartering, and r e j e c t i n g ,  the 

't 

remaining c u t t i n g s  were divided i n t o  qua r t e r s  and each qua r t e r  w a s  

r i f f l e d  t o  sample s ize .  The average of these fou r  samples became the  

con t ro l  sample . 
The average devia t ions  from the  con t ro l  sample f o r  each of 

t he  methods a r e  given i n  the  following t ab le : !  

From the  t ab le ,  i t  can be seen t h a t  the  sampling by shovel 

c u t s  was the  most accurate but i t  i s  a l s o  the  mom time consuming -- 
I 

. .  
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approximately one hour per hole f o r  a 25' hole. The wedges, although 

acceptable f o r  accuracy, a r e  d i f f i c u l t  t o  place and genera l ly  inconvenient 

t o  work with. 

Our sampling i s  therefore  done wi th  1 2  pipe cu t s ,  a method 

which i s  economical and wi th in  to l e rab le  l i m i t s  of e r r o r .  Sampling i s  

done by the d r i l l  helper.  For the sake of expediency and because the  

mineralized f r a c t u r e s  e s s e n t i a l l y  d i p  v e r t i c a l l y ,  sub-grade i s  not  

removed from the  holes  p r i o r  t o  sampling. The 1 2  1/4" holes  a r e  d r i l l e d  

on a 28' x 34' pa t t e rn  t o  a depth of 58', including 8 '  of sub-grade. Each 

sample represents  approximately 4000 tons. 

GRADE CONTROL 

\ The 60R samples a r e  assayed f o r  Cu and240 with a P h i l i p s  

1540 X-ray Spectrograph. The prec is ion  of t h i s  instrument has been 

determined t o  be A 0.005% f o r  Cu and 2 0.003% f o r  Moo. A l l  values  a r e  

reported t o  the t h i r d  decimal. The Mo i s  converted t o  Cu equiva len ts  

and a t o t a l  Cu equiva len t  va lue  f o r  each hole i s  p lo t t ed  i n  colour . 

( m i l l  feed - red, low grade s tockp i l e  - orange, and waste - blue) on a 

1" = 50' plan of the b las t .  Using Cu equivalent cut-offs of 0.477 f o r  
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m i l l  feed, 0.3 - 0.4% f o r  low grade, and less than 0.3% f o r  waste, grade 

l i n e s  are drawn on the  plan. It i s  an accepted f a c t  t h a t  the va lues  f o r  
\ 

t 
ind iv idua l  ho les  may be completely misleading. Thcrefore, when e s t a b l i s h i n g  

grade l i n e s ,  groups of ho les  r a t h e r  than ind iv idua l  ho les  are considered 

as s h y n  on the  a t tached  b l a s t  hole plan. (Note holes  28 and 39 i n  

p a r t i c u l a r ) .  E r r a t i c  highs and lows a r e  primarily due t o  mode of occurrence 

of the  minera l iza t ion .  A s  the  sulphides a r e  not  uniformly d i s t r i b u t e d  

throughout the  f r a c t u r e s ,  it i s  possible f o r  the d r i l l  hole t o  i n t e r s e c t  ' 

a r e l a t i v e l y  bar ren  f r a c t u r e  o r  f r a c t u r e s  wi th in  an otherwise w e l l  
I 

mineralized area. The converse is ,  of course, a l s o  possible.  

Wherever possible,  the grade l i n e s  a r e  drawn a t  r i g h t  angles 

t o  the  f ace  of the  b l a s t  t o  f a c i l i t a t e  mucking. 

Following each b l a s t ,  the  survey crew marks the  grade l i n e s  

with painted s takes  a t  about 12 f o o t  i n t e r v a l s .  S t r i n g  i s  t i e d  between 

the  s t akes  and coloured ribbons a r e  t i e d  t o  the  s t r ing .  P r i o r  t o  the  

in t roduct ion  of the s t r i n g  and ribbons, oncoming shovel opera tors  had 

d i f f i c u l t y  i n  loca t ing  grade l i n e s ,  p a r t i c u l a r l y  a t  n ight .  The ribbon 
L 

and stake hanging over the  face solved t h i s  problem, Coloured 50 sca l e  
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plans  of the digging a reas  a r e  issued t o  the  s h i f t  bosses and shovel 

opera tors  every second o r  t h i r d  day. 

The survey crews survey the  toes  of each working f ace  every 

morning. The grade of the ma te r i a l  removed i n  the  pas t  24 hours i s  

then ca lcu la ted  f r o n  the  60R d r i l l  hole values.  I n i t i a l l y  a "weighting" 

f a c t o r  was applied t o  each d r i l l  ho le  value based on a v i s u a l  es t imate  

of the amount of ore  obtained from t h a t  hole. However, i t  was found t h a t  

! .  on a monthly bas i s ,  the d i f f e rence  between the  "weighted" grades and the  

unweighted mean was i n s i g n i f i c a n t .  

D i rec t  comparisons between d a i l y  m i l l  heads and b l a s t  hole 

grades a r e  v i r t u a l l y  impossible f o r  two reasons. F i r s t ,  an average of 
_ .  

20% of primary crusher discharge i s  fed d i r e c t l y  t o  the  f i n e  o re  b ins .  

A s  the  rock, r e a d i l y  breaks along the  mineralized f r a c t u r e s ,  the primary 

crusher f i n e s  a r e  enriched with sulphides while t he  coarse f r a c t i o n  i s  

proportionately d e f i c i e n t  i n  sulphides. Second, the  primary crusher 

coarse discharge i s  f ed  t o  a s tockp i l e  where i t  may remain f o r  up  t o  

56 hours. Due t o  these operating conditions,  p i t  grades are no t  
I , 

o r d i n a r i l y  s u p p l i e d  t o  the m i l l  on a daily bas i s ,  However, i f  an a rea  

containing anomalously high Mo va lues  which would r e s u l t  i n  unusually 
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high t a i l i n g s  l o s s e s  i s  t o  be mucked, the m i l l  i s  advised. With t h i s  

information, the opera tors  are ab le  t o  make the necessary adjustments 

a t  the  f i r s t  sign of t he  higher than usua l  Mo i n  the  c i r c u i t .  

The grade of the  ore  t r e a t e d  i n  the  m i l l  may range from 0.140"1, 

Cu t o  0.233% Cu and O.OrCO% Mo t o  0.091% Mo. Unfortunately, due  t o  the  

l a rge  tonnage of rock which must be moved each day (52,000 tons) and the  

re la t ive immobility of the  e l e c t r i c  shovels, blending of o re  i s  genera l ly  

no t  possible.  Some blending may be possible i f  t he  two shovels a r e  

L ,. . operating i n  ore. 

A t  t he  beginning of each month the  m i l l  i s  given an es t imate  of 

the  grade of ore  t o  be mucked during the month. This es t imate  i s  derived 

from b l a s t  hole assays and, i n  a reas  which have not been d r i l l e d ,  from 

I . the  computer generated grade plans. 

I Recently, the engineering department has been providing the  m i l l  

with a weekly grade .es t imate .  This  es t imate  i s  derived from b l a s t  hole 

assays only. Whether t h i s  information w i l l  be of use t o  the  m i l l  i s  y e t  . 

t o  be determined. 

' The m i l l  heads f o r  1972 were 0.208% Cu and 0.061% Mo. The 
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average f o r  the year as ca lcu la ted  from the b l a s t '  holes  was 0.216% Cu 

and 0.066% Mo. Differences of t h i s  order  of magnitude a r e  considered 

acceptable.  

, 
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