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From June 1, 1986 to February 2, 1987 an underground exploration program, 
consisting of drifting, raising, drilling, and bulk sampling, was conducted on 
the McDame Asbestos Deposit near Cassiar Mine. The purpose of the program was 
to delineate reserves and obtain technical data that would allow a comprehen- 
sive pre-feasibility study of the deposit. In total, 329.4 m of drifting 
advance as an extension to the existing 1415 rn level adit, 4960.6 m of diamond 
drilling, and 241 m of raising was completed. Total expenditures for the 
project are $4,735,400. 

Considerable difficulty in ground support escalated costs of underground 
drifting and reduced productivity. Changes to the program were required to 
remain within budget. Receipt of a Financial Assistance for Mineral 

W Exploration (FAME) grant provided funds to complete the diamond drilling 
portion o f  the program. The Ministry o f  Energy, Mines and Petroleum Resources 
of British Columbia is gratefully acknowledged for their incentive program 
which has directly aided and extended exploration on the McDame project. 

Of 27 holes drilled, 2 were in argillite to locate a fault. Of the remaining 
25 holes ,  only 2 did not penetrate significant fibre. Results from all holes 
will be considered with previous drilling and information from drifting to 
conduct a pre-feasibility study to determine economic feasibility. 
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MCDAME EXPLORATION PROJECT - 1986 

1 - INTRODUCTION 

1.1 Location 

V 

Cassiar, a town o f  1200 people, i s  loca ted  i n  t h e  Cassiar Mountains o f  
no r the rn  B r i t i s h  Columbia approximately 160 k i lomet res  southwest of 
Watson Lake, Yukon. Access i s  by good a l l  weather road f rom the  

Cassiar-Stewart highway (Number 37). The c loses t  a i r p o r t  i s  Watson Lake, 
which i s  serv iced  by Canadian P a c i f i c  A i r l i n e s '  Boeing 737 j e t s  t h r e e  

t imes a week (F igure  1). 

Cassiar has been t h e  s i t e  o f  open p i t  asbestos mining s ince 1953 and a 
we l l  developed i n f r a s t r u c t u r e  f o r  mining and m i l l i n g  o f  asbestos i s  es- 

tab l i shed.  The McDame deposi t  i s  loca ted  south o f  Cassiar p i t  a t  a lower 

e l e v a t i o n  i n  t h e  same mountain (Photo 1).  

Access t o  t h e  1415 m l e v e l  p o r t a l  ( lower )  i s  by good d i r t  road f rom t h e  

mine haul  road. 

1.2 Historv 

An upper a d i t  a t  1563 m e l e v a t i o n  d r i ven  i n  1978-1979 t o  a l l ow  diamond 
d r i l l i n g  under Cassiar P i t  i n te rsec ted  an unsuspected u l t ramaf i c  body 

con ta in ing  abundant asbestos f i b r e  o f  long length.  A 290 m d r i f t  was ex- 
tended souther ly  t o  b e t t e r  access t h e  new deposi t  and a t o t a l  o f  12,092 rn 
i n  37 holes was d r i l l e d  i n  1980 and 1981 t o  o u t l i n e  a new, bur ied  deposi t  
now c a l  l e d  McDame (F igure  2) .  

A i rborne  magnetic surveys i n  1983, fo l l owed  by a deep d r i l l  ho le  f rom 

sur face  i n  1984 ind i ca ted  t h e  u l t r a m a f i c  body was la rge  and t h a t  f i b r e  

content  extended southerly. Est imated reserves were 62 m i  11 i o n  tonnes o f  

a grade and f i b r e  value s i m i l a r  t o  Cassiar Mine. 
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I n  1985, t h e  ( lower)  1415 m e l e v a t i o n  d r i f t  was dr iven 1081 m t o  i n t e r -  
sect  t h e  deposi t  150 m below t h e  previous workings t o  conf i rm t h e  na ture  

of t h e  minera l i za t ion ,  and t o  o b t a i n  a bu lk  sample f o r  m i l l  t e s t  pur-  
poses. A t o t a l  o f  875 tonnes was m i l l e d  averaging 9.65% f i b r e  w i t h  a 

h i g h  percentage o f  long f i b r e .  

1.3 Objectives 

I n  A p r i l  1986 an e x p l o r a t i o n  programme was designed t o  access t h e  f o o t -  

w a l l  o f  t h e  McDame deposi t  and t o  de f ine  reserves between t h e  1350 and 

1415 m e levat ions.  A d e c l i n e  t o  1350 m was planned w i t h  7000 m o f  d i a -  
mond d r i l l i n g  t o  be done f rom a f o o t w a l l  d r i f t  275 m i n  length.  A r a i s e  

was planned t o  j o i n  1350 m e l e v a t i o n  w i t h  1563 m f o r  v e n t i l a t i o n  and 

s a f e t y  purposes. C o l l e c t i o n  of a bu lk  sample by means o f  a t e s t  b lock 

cave were a lso planned. 

A f t e r  consu l ta t ion  i n  June 1986 w i t h  D r .  Dennis Laubscher, Consul t ing 

Min ing Engineer f o r  Stef fen,  Robertson and Ki rs ten,  t h e  scope o f  t h e  

e x p l o r a t i o n  programme changed. The p r i n c i p a l  ob jec t ives  o f  t h e  programme 

were def ined as: 

a) t o  de f ine  10 m i l l i o n  tonnes o f  ore, o r  more, recoverable by block 

cave techniques from a s i n g l e  l e v e l ,  1350 m, 

b )  t o  ob ta in  an adequate bu lk  sample t o  determine m i l l i n g  character-  
i s t i c s  and f i b r e  q u a l i t y  data, and 

c )  t o  determine t h e  most s u i t a b l e  mining and ground support tech-  

niques t o  cope w i t h  underground condi t ions.  

Secondary ob jec t ives  included: 
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a) t o  ensure exp lo ra t i on  d i d  no t  p re jud i ce  f u t u r e  production, 

b )  t o  determine t h e  eastern margin and hanging wa l l  contact  o f  t he  

McDame Deposit, 

c )  t o  l oca te  exp lo ra t i on  t o  a i d  f u t u r e  development, and 

d) t o  ob ta in  rock mechanics data f o r  mine planning. 

With these ob jec t ives  i n  mind the  exp lo ra t i on  programme was mod i f ied  t o  

i nc lude  extending t h e  1415 m d r i f t  e a s t e r l y  t o  7700E and n o r t h e r l y  t o  

6767N, a d is tance o f  300 m. Diamond d r i l l i n g  was t o  be on east-west sec- 

t i o n s .  The r a i s e  shortened t o  j o i n  1415 m and 1563 m l e v e l s  and plans 
f o r  t h e  dec l i ne  t o  the  1350 m l eve l ,  f oo twa l l  d r i f t  and t e s t  cave were 

abandoned. 

As t h e  exp lo ra t i on  programme progressed i t  became apparent t ha t :  

a) . t h e  l i k e l i h o o d  o f  d e f i n i n g  the  requ i red  reserves above 1350 m 
e leva t i on  diminished, 

b )  t he  cost  o f  d r i f t  advance was much h igher  than an t ic ipa ted  due t o  

t h e  h igh  cost  o f  ground support, and 

c )  t h e  r a t e  of  d r i f t  advance was slow. 

A second conference was he ld  i n  l a t e  October 1986 w i t h  D r .  Laubscher and 

a rev ised exp lo ra t i on  emphasis was agreed upon. D r i l l i n g  was modif ied,  

where possible,  t o  g i ve  more in format ion on the  l oca t i on  and nature o f  

t he  foo twa l l  o f  the deposi t  and on the  tenor  o f  the  f i b r e  adjacent t o  t h e  

f o o t w a l l .  This in fo rmat ion  i s  necessary i f  a footwal l  draw p o i n t  p lan  

f o r  min ing i s  contemplated. 
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1.4 Drifting/Raising 

1.4.1 Drifting 

In i t i a l ly ,  d r i f t ing  was fo r  three purposes, t o  extend the 1415 m 
d r i f t ,  t o  ramp down t o  1350 m elevation, and t o  establish a foot-  
wall drift .  When the program was changed in June, emphasis was 
placed in establishing d r i l l  s ta t ions in the northeast corner of 
the deposit and t o  obtain a bulk sample from the deposit from a 
different  location than the b u l k  sample collected in 1985. 

per metre and ground s t ab i l i t y .  Use of a cont 
header) was planned on the assumption that  cut t  
cause less  disturbance than blasting. 

As mining techniques were t o  be experimented with, the mining 
cycle was changed t o  determine effect on ra te  of production, cost 

ner (Road- 
b i t s  would 

nuous m 
ng  with 

Tender documents for  the proposed dr i f t ing  and raising were pre- 
. pared and sent t o  6 mining contractors in April, 1986 and a s i t e  

vi s i t  was provi ded. 
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Canadian Mine Development L im i ted  was se lected f o r  t h e i r  low b i d  

and experience i n  e x p l o r a t i o n  and development d r i f t i n g  i n  prev ious 

years a t  Cassiar. 

CMD personnel a r r i v e d  on s i t e  May 31, 1986, and comnenced rehabi -  
l i t a t i o n  o f  t h e  1415 m a d i t  and p o r t a l  surface area. Exp lo ra t i on  

work began on June 6, 1986, u t i l i z i n g  convent ional  methods ( d r i l l  

and b l a s t )  wi th an e l e c t r i c  hydrau l i c  s i n g l e  boom jumbo u n t i l  J u l y  

24, 1986. D r i f t  development a f t e r  J u l y  25 was performed by a con- 

t i  nuous m i  ner ( Roadheader ).  

A Voest-Alpine AM 75 Roadheader a r r i v e d  on s i t e  June 23rd and b y  

J u l y  24 was assembled, mod i f i ed  t o  meet B.C. Mines Regulat ions 
standards, and began i t s  move t o  the  face. It reached t h e  face  

J u l y  28 and was i n  use u n t i l  October 1. 

D r i f t  development a f t e r  October 2, 1986 was performed with j ack -  

legs u n t i l  complet ion o f  the  d r i f t i n g  on November 8, 1986. 

Over the  154 day d r i f t i n g  per iod,  329.4 m o f  underground advance 
was completed as summarized below: 

W 

METHOD DAYS 

JUMBO 50 
ROADHEADER 66 
JACKLEG 38 
PROJECT 154 

ADVANCE 
0 

104.5 
129.7 
95.2 

AVERAGE 

2.09 
1.97 
2.50 

0 

329.4 2.14 

The days shown represent  t h e  t ime per iod  between when advance 

began and was completed i n c l u d i n g  a l l  down t ime  

Ground support requirements were not  not iceab 

t h e  th ree  mining methods. 
y d i f f e r e n t  among 
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1.4.2 Ra is ing  

I n i t i a l l y  a v e n t i l a t i o n  r a i s e  was t o  be const ructed between the  

1350 rn and 1563 m l e v e l s .  When the  dec l ine  and f o o t w a l l  d r i f t  
p o r t i o n s  o f  t he  program were abandoned, the  r a i s e  was mod i f ied  t o  

connect t h e  a d i t s  a t  t h e  1415 m and 1563 m l eve ls .  

Rais ing commenced f rom t h e  1415 m l e v e l  on June 10, by conven- 

t i o n a l  d r i l l  and b l a s t  methods and was completed t o  the  1563 rn 

l e v e l  on October 16. Over t h e  129 day per iod  241 m was completed 

f o r  an average advance r a t e  o f  1.87 m/day. Raise development was 

considerably  slower than an t i c ipa ted  due t o  shortages o f  r a i s e  
m i  ners. 

1.5 D i  anond D r i  11 i n g k o l o g y  

The i n i t i a l  programme o f  7000 m o f  diamond d r i l l i n g  from a f o o t w a l l  d r i f t  

a t  1350 m e leva t i on  requ i red  numerous i n c l i n e d  holes t o  reach the  hanging 
wa l l  contact .  Specia l ized underground diamond d r i l l s  w i t h  the  c a p a b i l i t y  

o f  d r i l l i n g  HQ diameter core (6.35 cm) t o  depths i n  excess o f  400 m, in -  
c l u d i n g  i n c l i n e d  holes, were requi red.  L e t t e r s  request ing tenders for 
d r i l l i n g  w i t h  such equipment were sent t o  10 diamond d r i l l  companies on 
A p r i l  21, 1986, s i x  o f  which dec l ined t o  b i d  f o r  var ious reasons. 

A comparison o f  t he  f o u r  b i d s  rece ived was made using metres planned and 

f i x e d  est imates f o r  such items as standby, moves, consumables, etc.  

Advanced Diamond D r i l l i n g  had t h e  lowest b i d  and was awarded t h e  

con t rac t .  
I 
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On June 16, 1986 a Super Drill (Photo 2) arrived on the property. Holes 
86-01 and 86-02 were drilled to provide information on the footwall fault 
in preparation for the decline, and holes 86-03 and 86-04 were drilled in 
advance of drifting to gather information on anticipated ground 
conditions. 

In late June the exploration emphasis was changed and a revised programme 
was initiated. Drilling was suspended July 4 until the next drill 
station could be prepared. On August 4 drilling resumed, with the Super 
Drill, from the newly prepared Diamond Drill Station on Section 6650N. 

Drifting continued towards the drill stations to be located on Sections 
6706N and 6767N. 

On September 21 a second drill, a converted Boyles Brother 37, arrived on 
site and was moved underground in the 1563 m elevation drift to commence 
drilling of the hanging wall of the deposit. 

A total of 4960.6 m in 27 holes was completed (Table 1) .  





HcDaee 1986 Exploration - Dri l l ing  S t a t i s t i c s  

W 

Hole li 

OB601 
U8602 
U8603 
U8604 
U8605 

U8606 
U8607 
U8608 
U8609 
U8610 

U8611 
U9612 
U06 13 
U8614 
U8615 

UB616 
0861 7 
U8618 
U8619 
U8620 . 

~ 8 6 2 1  
U8622 
Ufl623 
U8624 
U8625 
U8626 
U6627 

Station Easting Northing 

7368.22 6608.03 
7368.22 6608.03 

6649 7685.80 6649.90 
6649 7605.90 6651.00 
6649 7603.80 6649.90 

6649 7604.90 6649.75 
6649 7605.00 6649.90 
6649 7604.40 6649.89 
6649 7605.00 6649.90 
6649 7605.60 6649.90 

b649 7605.85 6649.90 
6649 7601.20 6647.80 
6828 7526.25 6827.62 
6649 7601.40 6647.80 
6649 7601.86 6649.79 

6828 7627.80 6827.50 
6706 7713.50 6710.19 
6706 7710.30 6698.50 
6767 7702.90 6765.86 
6707 7711.09 6714.68 

6767 7703.20 6765.80 
6767 7702.10 6765.80 
6706 7713.40 6711.75 
6106 7713.50 6711.75 
7600 7599.40 6630.00 
7600 7600.90 6630.90 
7681 7681.60 6b76.20 

Started Finished A Z  Decl. Elevation 

JUNE 20 JUNE 27 41.0 -21.0 1409.09 
JUNE 27 JULY 2 125.0 -25.0 1409.09 
AUG 4 AU6 5 90.0 -2.5 1414.90 
AU6 6 dUG 13 65.7 -1.8 1415.07 
AUG 14 RU6 20 0.0 -90.0 1413.80 

RUG 21 AU6 22 88.8 49.1 1416.00 
AU6 22 dU6 30 90.0 -44.0 1413.80 
AU6 30 SEPT 7 89.0 -27.0 1414.15 
SEPT 8 SEPT 9 90.0 -4.0 1414.75 
SEPT 10 SEPT 22 90.0 -10.0 1414.60 

SEPT 22 OCT 4 
OCT 6 OCT 11 

OCT 12 OCT 18 
OCT 19 OCT 25 

OCT 11 acT 23 

OCT 26 N5V 10 
OCT 27 NOV 3 
NOV 4 NOV 12 
KOV 15 NOV 19 
NOV 18 NOV 26 

90.0 -18.0 14t4.30 
270.0 -38.0 1414.00 

86.0 -40.7, 1568.59 
270.0 -3.0 1414.80 
277.3 -68.4 1414.27 

71.45 -25.25 3568.20 

lEl.76 -54.00 1415.20 
89.50 30.00 1420.10 
0.62 0.13 1416.51 

e ~ .  13 -14.27 14i6.10 

NOV 19 NOV 25 89.08 -14.22 1418.40 
NOV 26 5EC 3 N.55 -40.47 1417.90 

DEC 1 DEC 11 86.67 -52.82 1415.40 
DEC 5 DEC 10 180.00 -44.00 1413.43 
JAN 9/87 J A N  19/87 139.90 -46.00 1431.10 
JAN 20187 FEE 2/87 157.30 -35.00 1415.20 

NDV 2a DEC 1 ~9.55 -60.00 1415.40 

Depth TOTAL 
n H 

113.39 113.39 
114.30 227.69 
30.17 257.86 

92.35 511.14 
160.93 418.79 

16.46 527.60 
141.43 669.03 
210.01 879.04 

350.22 1302.10 
72.85 951.88 

299.31 1601.42 
165.20 1766.62 

lb8.eb 2173.53 
184.71 2358.24 

238.05 2904.67 

297.18 2655.42 
228.30 2883.71 
264.57 3140.28 

77.42 3225.70 
158.80 3384.50 

194.77 3579.27 
273.71 3852.48 
103.63 3956.61 
286.21 4242.92 
270.66 4513.46 

218.54 4960.62 
22a.60 4742.08 
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2, ELECTRICAL POWER 

In 1985, e lectr ical  power for a l l  underground operations at McOame was 
s u p p l i e d  by a 750 kW mobile diesel generator located at the portal. Due 
t o  h i g h  operation and maintenance costs associated w i t h  diesel genera- 
t o r s ,  a powerline to  the 1415 m portal was proposed as a long-term low 
cost method of p r o v i d i n g  e lec t r ica l  power to  the project. 

Tenders were requested fo r  relocation o f  a surplus substation from 
Cassiar Mine t o  the 1415 m level portal and construction of a power line 
from the open p i t  main e lec t r ica l  feeder powerline to  the substation. 
Three companies visited the s i t e ,  two submited tenders. McGregor 
Construction of Edmonton, Alberta, was awarded the contract. 

A local contractor cleared a r i g h t  of way for  the powerline and prepared 
a level pad for the substation. McGregor Construction personnel arrived 
on s i te  June 26 and the substation w a s  relocated and the powerline was 
completed by July 14, 1986 (Photo 3). 

'Ul 

Four months a f te r  completion of the powerline, high winds caused the 
e lec t r ica l  conducters t o  come i n  contact with each other resulting in a 
major power fa i lure .  In December, the electr ical  conducters were 
tightened and resagged under warranty by McGregor personnel and the prob- 
lem has abated. 
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3. DRIFTING/RAISING 

3.1 Logistics/Methods 

Crews f rom Canadian Mine Development a r r i v e d  on s i t e  June 1 and began t o  
r e h a b i l i t a t e  t h e i r  maintenance shop f a c i  1 i t i e s  and organize t h e i r  crews. 

Underground equipment f rom the  1985 exp lo ra t i on  program remained on s i t e  
du r ing  t h e  w in te r  and as a r e s u l t ,  minimal maintenance was requ i red  t o  

make t h e  equipment f u l l y  opera t iona l .  

A l l  o f  t h e  underground serv ices  were reconnected and the  1415 m l e v e l  was 
made safe by sca l i ng  down loose ma te r ia l  f rom the  back and s ide  wal ls .  

Work on a Diamond D r i l l  S t a t i o n  and t h e  1563 m l e v e l  v e n t i l a t i o n  r a i s e  

cu t -ou t  were performed before  d r i f t  development commenced. D r i f t i n g  on 
t h e  1415 m l e v e l  extension by jumbo d r i l l  commenced June 11, 1986. 

On J u l y  25, 1986, a Voest-Alpine AM75 continuous miner r e p l  aced t h e  jumbo 

d r i l l  i n  t h e  1415 m l e v e l  extension. Advance was very slow f o r  t he  f i r s t  

two weeks because of numerous reasons inc lud ing :  mechanical problems, 

lack  o f  operator/equipment f a m i l i a r i t y ,  delays, and i n t e r r u p t i o n s  t o  

s e r v i  ces. 

A r e v i s e d  payment p lan  which inc luded a rev ised bonus schedule was agreed 

t o  w i t h  CMD on August 12 and as a r e s u l t ,  the  d a i l y  advance improved 
d ramat i ca l l y  (Table 2). This  rev i sed  schedule was employed f o r  t he  re -  

mainder o f  the  p r o j e c t  and mu tua l l y  mod i f i ed  when required. 

A f t e r  two months o f  development w i t h  the  continuous miner, i t  was w i t h -  
drawn from serv ice  and r e p l  aced by jack legs .  A1 1 remaining development 

was performed by jack legs  which had the  greatest  ove ra l l  average advance 
(Table 2). 
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TABLE 2 

COMPARISON OF RATES OF ADVANCE 

AREA - METHOD TIME PERIOD DAYS ADVANCE AVERAGE o m  
Jumbo June 11 t o  J u l y  9 29 83.1 2.87 Ad i t  

Jumbo July 10 t o  J u l y  24 15 21.4 1.43 DDS 6650 

Roadheader July 28 t o  Aug. 11 15 20.8 1.39 Ad i t  (Force Acct.)  

Roadheader Aug. 12 t o  Sept. 21 41 106.9 2.61 Adit/DDS 6706 

Jack1 eg Oct. 6 t o  Nov. 8 34 92.2 2.71 N. D r i f t  (7700E) 

AVERAGE (EXCLUDING DDS 6650 AND DELAYS I N  STARTING N. DRIFT) 2.55 m/day over 

119 days 

3.2 Roadheader w 
3.2.1 General 

The exp lo ra t i on  program permi t ted  the  t e s t i n g  o f  d i f f e r e n t  min ing 

techniques f o r  eva lua t ion  f o r  f u t u r e  development. A continuous 
miner was tes ted  as an a l t e r n a t i v e  t o  conventional d r i l l i n g  and 

b las t i ng .  I t was f e l t  t he  continuous miner would o f f e r  advantages 

such as: 

a) the  a b i l i t y  t o  shape t h e  d r i f t  back i n  the  shape o f  an arch 
g i v i n g  improved ground s t a b i l i t y ,  thereby r e q u i r i n g  less  

ground support t o  ma in ta in  the opening, 

b)  the  e l i m i n a t i o n  of t he  d r i l l i n g  and b l a s t i n g  cyc le  r e s u l t i n g  

i n  greater  advance per  day and less  impact s t ress  t o  the  

ground r e s u l t i n g  i n  f u r t h e r  reduc t ion  i n  ground support, and 
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c )  t h e  a b i l i t y  t o  load d i r e c t l y  t o  t rucks  v i a  a conveyor chain, 

e l i m i n a t i n g  the  need f o r  LHD mobi le equipment. 

Two continuous miners were considered, a Dosco LH 1300 and a 

Voest-Alpine Am 75 (Photo 4).  Both are 75 tonne c lass continuous 
miners and operate on s i m i l a r  p r i n c i p l e s  w i t h  the  main d i f f e rences  

being the  double c u t t i n g  heads (Photo 5) o f  the  Voest-Alpine over 

the  s i n g l e  head o f  t h e  Dosco and the  a r t i c u l a t e d  discharge con- 

veyor (Photo 6) o f  the  Voest-Alpine versus f i x e d  o f  t he  Dosco. 

Rates f o r  the  continuous miners f rom both  Dosco and Voest-Alpine 
were s i m i l a r .  The AM 75  was se lected f o r  t h e  program because of 

avai 1 abi  1 i ty. 

3.2.2 Descr ip t ion  o f  Voest-Alpine AM 75 Roadheader 

The AM 75 measures 11.8 m long by  6.8 m wide by 2.8 m h igh  and 

weighs 74.8 tonnes (Photo 4). Two c u t t i n g  drums conta in ing  tung- 

s ten carb ide b i t s  (Photo 5 )  are located a t  the  end o f  a boom 
capable of  v e r t i c a l  and ho r i zon ta l  movement. Water sprayed from 

nozzles loca ted  on the  boom behind each r o t a t i n g  drum suppresses 
dust. Gathering arms loca ted  on an apron under the  boom c o l l e c t  

and d i r e c t  mater ia l  up a conveyor funnel  and onto a chain conveyor 

(Photo 6). The ma te r ia l  i s  conveyed through the  machine and d i s -  
charges d i r e c t l y  i n t o  t rucks  behind the  machine. 

E l e c t r i c  water-cooled motors operat ing a t  1100v/60/3fl are at tached 

t o  the  continuous miner. A stepdown transformer i s  requ i red  t o  

reduce the pr imary mine vo l tage o f  4160v/60/3fl f o r  the  continuous 

miner. Water coolant  i s  c i r c u l a t e d  through the continuous miner 

a t  t he  r a t e  of 10 t o  15 gal /minute a t  50 p.s.i. dur ing operat ion.  
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De f i c ienc ies  were noted when the  AM 75 a r r i v e d  on s i t e  as the  con- 
t inuous miner d i d  not  meet B r i t i s h  Columbia mine r e g u l a t i o n  

standards, t he  most notable being the  need f o r :  

a)  a f i r e  suppression system, 

b )  a cu r ren t  l i m i t i n g  device on t h e  AM 75 transformer f o r  
grounding p ro tec t i on ,  

c )  f i r e  r e s i s t a n t  water-based hyd rau l i c  o i l ,  and 

d) a diode on t h e  instrument panel t o  monitor f o r  an open 

c i r c u i t  . 

These problems were r e c t i f i e d  before t h e  machine was walked 

underground. 

3.2.3 Roadheader Advance 

The AM 75 a r r i v e d  June 23 and requ i red  5 days f o r  assembly. A 

t h ree  week delay occurred before the  roadheader could be employed 
due t o  t h e  f o l l o w i n g :  

a) upgrading o f  t h e  roadheader t o  meet B r i t i s h  Columbia Mines 

Regulat ion Act Standards, 

b )  preparat ion f o r  roadheader development not complete, and 

c )  change over f rom d i e s e l  generated power t o  power suppl ied 
from the  powerl ine.  

On J u l y  24 the  roadheader comenced walking t o  the  face w i t h  t h e  

a i d  o f  L.H.D. t o  t ranspor t  t h e  t ransformer and e l e c t r i c a l  cable. 
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Def ic ienc ies were noted when the  AM 75 a r r i v e d  on s i t e  as the  con- 
t inuous miner d i d  n o t  meet B r i t i s h  Columbia mine r e g u l a t i o n  

standards, t h e  most notable being t h e  need f o r :  

a f i r e  suppression system, 

a cur ren t  l i m i t i n g  device on t h e  AM 75 transformer f o r  
grounding pro tec t ion ,  

f i r e  r e s i s t a n t  water-based hydraul i c  o i  1 , and 

a diode on t h e  instrument panel t o  monitor f o r  an open 

c i  r c u  i t . 

These prob l  ems were r e c t i f i e d  be fore  t h e  machi ne was wal ked 

underground. 

3.2.3 Roadheader Advance 

The AM 75 a r r i v e d  June 23 and requ i red  5 days f o r  assembly. A 
th ree  week del  ay occurred before t h e  roadheader could be employed 
due t o  t h e  fo l low ing :  

a) upgrading o f  t h e  roadheader t o  meet B r i t i s h  Columbia Mines 

Regulat ion Act  Standards, 

b )  preparat ion f o r  roadheader development not complete, and 

c )  change over f rom d i e s e l  generated power t o  power suppl ied 
f rom the  powerl ine.  

On J u l y  24 the  roadheader commenced walking t o  t h e  face with t h e  

a i d  o f  L.H.D. t o  t r a n s p o r t  t h e  transformer and e l e c t r i c a l  cable. 
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C u t t i n g  o f  t he  a d i t  s idewa l l s  i n  areas was requ i red  t o  permi t  

passage o f  the  machine. On J u l y  28 the  Voest-Alpine AM 75 reached 

t h e  development face. 

Since t h i s  was the  f i r s t  t ime t h a t  a Roadheader had been employed 

f o r  d r i f t  development i n  serpenteni te,  and the  r e s u l t a n t  a f f e c t  on 

ground support was unknown, Canadian Mine Development and Cassi ar 

agreed t o  p lace  development w i t h  t h e  Roadheader on a two week 
t r i a l  on Force Account f rom J u l y  28 t o  August 11. A t ime study o f  

t he  operat ions was performed. D r i f t  development was 20.8 m f o r  a 

two week per iod  f o r  an average development r a t e  o f  1.39 m/day 

(Table 2). 

D r i f t  development was no t  s a t i s f a c t o r y  and discussions were he ld  
w i t h  CMD o f f i c i a l s  t o  determine methods o f  increas ing the  d a i l y  

advance. A bonus, payable t o  the  miners based on p roduc t i v i t y ,  
was agreed t o  and added t o  the  Force Account and between August 12 

and September 21 a t o t a l  o f  106.9 m was cu t  f o r  an average advance 
o f  2.61 mlday. 

Water spray f rom t h e  dust suppression nozzles were generally 
e f f e c t i v e  i n  suppressing dust, although occas iona l l y  add i t i ona l  
water spray was necessary. Grav imetr ic  sampling performed several  

t imes a t  t he  face determined t h a t  t he  asbestos f i b r e  count was 

below the  Threshold L i m i t  Value (T.L.V.) o f  2 f i b res /cc  (Appendix 

I ) .  I f  dust cond i t i ons  a t  the  face had become unacceptable, a 
contingency p lan  t o  handle excessive dust had been devised. It 

invo lved the  hanging of a v e n t i l a t i o n  c u r t a i n  behind and alongside 
t h e  Roadheader. A v e n t i l a t i o n  duct connected t o  an e l e c t r i c a l  

v e n t i l a t i o n  fan  would t ranspor t  a i r  f rom the  face i n t o  a dust 

s e t t l i n g  chamber. This  system works s a t i s f a c t o r i l y  i n  potash 

operat ions where water cannot be employed f o r  dust suppression. 
W 
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Numerous development cyc les were t r i e d  t o  determine t h e  maximum 

r a t e  o f  advance w i t h  t h e  Roadheader. The optimum development 

c y c l e  i s  as fo l lows: 

c u t  1 m advance w i t h  Roadheader, 

shotcrete back and sides, 

i n s t a l l  r o c k b o l t s  and s t raps l a t e r a l l y  on back, 

i n s t a l l  welded mesh screen, and 

apply a d d i t i o n a l  l a y e r  o f  shotcrete, i f  required. 

Advancing more than 1 m i n  most ground encountered was un feas ib le  

as t h e  ground was incompetent and the  s i z e  o f  t h e  Roadheader pre-  

vented easy ground support techniques. 

3.2.4 Discussion 

On t h i s  p r o j e c t  t h e  model o f  continuous miner used d i d  not s a t i s f y  
t h e  o r i g i n a l  ob jec t ives .  Problems associated w i t h  the  operat ion 

o f  the  continuous miner are as fo l lows:  

t h e  Roadheader was so l a r g e  t h a t  men and equipment could not  

walk past e a s i l y .  A l l  movement o f  personnel and m a t e r i a l s  

was over t h e  top, 

despi te  no b las t ing ,  ground cond i t ions  were not no t iceab ly  
improved and g e n e r a l l y  t h e  same amount o f  ground support was 

requ i red  as w i t h  convent ional  mining, 

V 
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c u t t i n g  t h e  d r i f t  opening i n  a shape o f  an arch d i d  not  
a s s i s t  i n  ground support.  Serpent in i te  cohesion fo rces  are 

very low f o r  an arch t o  be se l f -suppor t ing.  Add i t iona l  

ground support such as shotcrete and s p i l e s  are requ i red  t o  
ma in ta in  t h e  opening, 

due t o  t h e  poor ground condi t ions,  the  d r i f t  width was j u s t  

l a r g e  enough f o r  t h e  Roadheader t o  pass w i t h  less than 30 cm 

o f  clearance on e i t h e r  side. Access t o  lower sect ions o f  the  
s i d e  w a l l s  f o r  ground support was d i f f i c u l t  which r e s u l t e d  i n  

several  areas not being adequately supported, 

even experienced operator had d i f f i c u l t y  ma in ta in ing  l i n e  and 
grade. I n  some instances where the  operators d i d  not  cut  t o  

f u l l  width, squeezing o f  t h e  ground caused t h e  Roadheader t o  

become trapped and r e c u t t i n g  o f  these areas was required, 

t h e  chain conveyor on t h e  Roadheader i s  poor ly  designed and 

was e a s i l y  jammed by muck r e s u l t i n g  i n  delays and sometimes 
breakage o f  t h e  f l i g h t s  and/or chains, 

operat ing t h e  Roadheader w i t h  t h e  a r t i c u l a t e d  conveyor i n  t h e  

maximum swing p o s i t i o n  caused chain conveyor down t ime 

prevent ing t h e  Roadheader from developing curves w i t h  r a d i i  

o f  l e s s  than 15 m, and 

due t o  chain conveyor problems, the  mechanical ava i  1 ab i  1 i ty  

of t h e  Roadheader was 72% dur ing t h e  t e s t  program. 

Some o f  t h e  above problems may be r e c t i f i e d  by a smal ler  machine 

( i .e .  25 tonne) o r  c u t t i n g  a l a r g e r  d r i f t  ( no t  p r a c t i c a l  w i t h  

ground support costs) .  Serious reconsiderat ion should be under- 

taken before committ ing t o  development w i t h  continuous miners. 
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Despi te t h e  above reservat ions,  i n t u i t i v e l y ,  the  Roadheader should 

a l low f a s t e r  advance than conventional mining as t h e  number o f  
cyc les  are reduced. Proper ly  set  up t o  a l low r a p i d  ground support 

from t h e  machine and w i t h  adequate muck haulage, the  development 

cos t  per metre o f  advance should be lowered. 

3.3.1 General 

A t  d i f f e r  

3.3 Drill and Blast 

n t  t imes dur ing  t h  rogram jumb and j cklegs we e 
used f o r  d r i l l i n g  rounds. The procedure, w i t h  both, fo l lowed con- 

vent ional  pa t te rns  (F igure 3)  and standards although ground sup- 
p o r t  techniques, and t h e r e f o r e  cycles, were d i f f e r e n t  f o r  each. 

This was l a r g e l y  due t o  t i m i n g  and crew experience gained w i t h  
ground support as t h e  jumbo was used at  the  beginning o f  the  pro-  

gram, before support techniques had been tes ted  and the  jack legs  
were used a t  t h e  end o f  t h e  program when a more systemat ic 

approach t o  ground support was taken. 

I n  comparing product ion r a t e s  o f  t h e  two (Table 2), jack legs a r e  
seen t o  be more product ive.  This  was due t o  improved ground 

support techniques and b l a s t i n g  procedures. 

3.3.2 Comparison o f  Jumbo and Jackleg 

The quickest way t o  compare the  two i s  i n  tabu la r  form. Table 3 
g ives s t a t i s t i c a l  in fo rmat ion  on t h e  two and Table 4 gives cycles.  

W 
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TABLE 3 
STATISTICS 

Boom 

Brand 
D r i l l  

Power 
B i t  
D r i f t  

D r i f t  Round 

Jumbo 

6.1 m (20 f t . )  

Tamrock 
E l  e c t  r i c /hydr au 1 i c 

Diesel  
6.99 cm (2  3/4") 

4.0 m x 3.0 m 
2.43 m 

TABLE 4 
CYCLES 

Jumbo 
D r i l l  (35 holes)  

- 2.44 m round 

I n s t a l l  s p i l e s  (non grouted) 
Pin s p i l e s  t o  back 
Load a l l  holes 
- F o r c i t e  (70%) (p r imer )  Amex 

Vent i 1 a te  

Shotcrete 

Muck out 

Bo l t ,  screen, s t rap  
Shotcrete 

Elapsed t ime 24-36 hr. 

Jack1 ea 

Jac k l  eg 

S i  can 
Pneumat i c 

- 

- 
3.49 cm (1 3/8") 

3.5 m x 3.5 m 
1.83 m 

D r i l l  (35 ho les)  
- 1.8 m round 

I n s t a l l  r e s i n  sp i  l e s  

Load baby arch 

- F o r c i t e  (70%) and Xactex 

(shearhol es) 
V e n t i l a t e  

Load f u l l  arch - Xactex 

Vent i 1 ate 

Muck ou t  (Max. 2 buckets) 

Shotcrete 

Bo l t ,  screen, s t rap  

Elapsed t ime 12 hours 

Although the  cyc le  fo r  development wi th the  j ack leg  has a few more 
steps, t he  t ime was less  as the  shotc re te  machine was moved o n l y  
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once per cycle.  

redoing t h e  prev ious round when shotcrete was applied. 

The proper th ickness o f  shotcrete was appl ied by 

3.4 Ventilation 

3.4.1 A i r  Flow 

Vent i 1 a t  

75 h.p. 

w i t h  two 

o f  40,OO 
d i  ameter 

on o f  t h e  1415 rn l e v e l  a d i t  (Photo 7) was performed by a 

Woods Ax ia l  vane fan  loca ted  at  the  p o r t a l  i n  conjunct ion 

booster A x i a l  vane fans located along t h e  a d i t .  A t o t a l  

I c.f.m. was d i r e c t e d  t o  the  development 

v e n t i l a t i o n  duct ing.  An a i r  operated 
connected t o  18 i nch  vent t u b i n g  suppl ied f resh  a 
t h e  ra ise .  

face v i a  42 i n c h  

v e n t i l a t i o n  f a n  
r t o  the face o f  

When t h e  1563 m l e v e l  v e n t i l a t i o n  r a i s e  broke through t o  t h e  1563 
m leve l ,  t h e  v e n t i l a t i o n  was n a t u r a l l y  upcasting. The v e n t i l a t i o n  

system was changed so t h a t  t h e  main i n t a k e  fan was located j u s t  on 

t h e  west s ide  o f  t h e  r a i s e  on 1415 m l e v e l .  Fresh a i r  was incas t  

on t h e  1415 m l e v e l  and then forced t o  t h e  face. Exhaust a i r  from 
t h e  face was upcasted up t h e  raise and out t h e  1563 m level a d i t .  

To a s s i s t  t h e  v e n t i l a t i o n ,  a 40 h.p Woods fan was i n s t a l l e d  a t  t h e  
vent i la t ion /bu lkhead door on 1563 m l e v e l  t o  exhaust a i r  t o  sur-  

face (F igure 4). 

Dur ing w in te r  t h e  n a t u r a l  v e n t i l a t i o n  caused f reez ing  o f  serv ices 
and workings a considerable d is tance i n  from t h e  1415 m l e v e l  

p o r t a l .  To counteract  t h e  problem, the  v e n t i l a t i o n  system was 
reversed so t h a t  i n t a k e  was in f rom t h e  1563 m l e v e l  p o r t a l ,  down 

t h e  ra ise,  forced t o  t h e  face by t h e  75 h.p. fan ( h a l f  t h r o t t l e )  

and by 40 h.p. booster fan. The ou t f low of a i r  warmed by t h e  

machinery kept t h e  1415 m l e v e l  p o r t a l  f rom f reez ing.  



.. 
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3.4.2 Environmental Cont ro l  

3.5 

Test ing  o f  a i rborne asbestos dust and dust from sho tc re t i ng  were 

performed on regu la r  i n t e r v a l s .  V e n t i l a t i o n  surveys were 
performed on a regu la r  basis.  

Gas t e s t s  a t  var ious l oca t i ons  were w i t h i n  threshold l i m i t s  se t  by 

t h e  Department o f  Mines. 

Dust mon i to r ing  by t h e  Department o f  Mines repor ted  S i l c a  dust  

l e v e l s  o f  0.010 mg/m3 and 0.020 mg/m3 i n  the  area o f  an opera t ing  

shotc re te  machine, we l l  w i t h i n  t h e  Threshold L i m i t  Value (T.L.V.). 

Ground Support 

3.5.1 General 

A l l  d r i f t i n g  dur ing  t h e  1986 program was w i t h i n  incompetent ser-  

p e n t i n i t e  cr iss-crossed wi th f a u l t s ,  f a u l t  zones, f r a c t u r e s  and 

j o i n t s .  A f t e r  c u t t i n g  w i t h  t h e  Roadheader or  b las t ing ,  i n  most 
areas, rock began s p a l l i n g  f rom the  back, face  and s ide  w a l l s  

except i n  those areas which were s p i l e d  w i t h  r e s i n  b o l t s .  I f  
ground support was no t  immediately appl ied a f t e r  b l a s t i n g  o r  c u t -  

t i ng ,  t he  ground cou ld  d e t e r i o r a t e  by s p a l l i n g  such t h a t  severa l  
tonnes o f  muck would have accumulated on the  f l o o r  w i t h i n  severa l  

hours. Even areas of seemingly competent ground gave problems i n  
t h a t  if ground support was postponed o r  delayed, s p a l l i n g  and 

caving would commence. 
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The only successful system of mining  required in i t ia l iz ing  ground 
support as soon as possible af ter  the d r i f t  was opened, regardless 
of the apparent competency of the rock, and maintaining a rigorous 
and complete ground support program. 

Numerous cycles of mining were attempted to  reduce this problem, 
as discussed i n  other sections. The most effective cycles are 
those that allow ground support i n  the shortest period of time. 

Rather t h a n  discuss various patterns of support attempted, the 
most effect ive system developed is described below i n  sections for 
each type of support. 

3.5.2 Shotcreting 

There are two methods of shotcreting, dry and wet. The dry method 
was used because equipment was already on s i t e .  Dry shotcrete, 
however, has the drawback of a h i g h  percentage of rebound, ranging 
from 20% t o  50%, depending largely on the mixture and the applica- 
t ion.  Wet shotcrete has low rebound. 

Properly applied shotcrete is a s t ructural ly  adequate and durable 
material capable of excellent bond w i t h  rock, s tee l ,  wood and 
other materials. On quali ty t e s t s ,  conducted by D.P. Morgan of 
Hardy Associates (1978) Limited on shotcrete products, the average 
compressive strength ranges from 27.7 PMa t o  60.2 PMa a f te r  28 
days,  comparable t o  poured concrete. 

The two shotcrete products used d u r i n g  the program were Genstar's 
Microsil and Target's Superstick, both supplied w i t h  4% Scamper 16 
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(acce le ra to r ) .  Add i t iona l  accelerator was added by hand by the  
miners dur ing a p p l i c a t i o n  t o  b r i n g  t h e  accelerator t o  approxi-  

mately 8%, when f a s t e r  s e t t i n g  t ime was required. 

Shotcrete and accelerator  were added t o  t h e  hopper o f  the shot-  
Crete machine (F igure 5), mixed by a s p i r a l  feed and forced by 

compressed a i r  t o  t h e  nozzle, where i t  was mixed w i t h  water and 

discharged at  t h e  r a t e  o f  5 cubic metres per hour (Photo 8). 
Special care was taken t o  mainta in  constant a i r  pressure t o  pre- 
vent blockage and t o  r e g u l a t e  water f l o w  f o r  proper consistency 

and minimum rebound. 

Steel  f i b r e  when added t o  shotcrete gives considerable e x t r a  
s t rength  and from a techn ica l  p o i n t  i s  t h e  pre fer red  support sys- 

tem; however, s tee l  f i b r e  contaminates asbestos f i b r e  and the two 

cannot be separated i n  t h e  m i l l .  

According t o  D r .  Laubscher, shotcrete should be appl ied t o  a 

th ickness o f  16 cm a t  the  h igh  p o i n t s  on t h e  rock surface. Shot- 
Crete a p p l i c a t i o n  dur ing  t h e  McDame p r o j e c t  determined t h a t  i f  
more than approximately 4 cm o f  shotcrete was applied to  a rock 
surface, t h e  shotcrete would peel from t h e  back or  s idewal ls.  I f  

s i l i c a  fume was added t o  t h e  shotcrete, as much as 10 cm could be 
appl i ed. 

Shotcrete was found t o  be t h e  most e f f e c t i v e  ground support tech-  

nique as seal ing o f  the rock from a i r  c o n t r o l l e d  i n i t i a l  s p a l l i n g  
and allowed a p p l i c a t i o n  o f  a d d i t i o n a l  ground support. 

Optimum support could be obtained by apply ing a layer  o f  welded 

w i r e  mesh or  heavy gauge screen between two appl icat ions o f  shot- 
Crete. Other asbestos mines employ t h i c k  gauge diamond mesh 
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instead of welded mesh as diamond mesh i s  more suitable for appli- 
cation purposes. Unfortunately, no diamond mesh of the required 
specifications was available on s i t e ,  so a thick gauge welded mesh 
was used. Welded mesh i s  too inflexible for contouring along s ide 
walls af ter  an application of shotcrete compared to  a thick gauge 
d i  amond mesh. 

3.5.3 Bolting/Screening 

In addition t o  the application of shotcrete, rockbolts, straps and 
screens were also applied as part of the ground support system 
(Figure 6) .  

Rockbolt technical data i s  included i n  Appendix 11. 

During the program different types of rockbolts were tested.  
Ingersol-Rand spl i t s e t s  are a f r ic t ional  rockbolt capable of 
adjusting to  changing rock s t ress ,  and are compatible with shot- 
Crete as a res i s t ive  ground support system. Spl i tsets  permitted 
supported ground t o  realign stress around the d r i f t  opening, 
thereby causing the sidewalls to converge. 

Other rockbolt systems, such as Atlas Copco Swellex and Dywidag 
resin bolts, are res i s t ive  rockbolts that  performed sat isfac-  
t o r i l y  w i t h  shotcrete. 

Pull t e s t s  were performed on the three different types of rock- 
bolts and the resul ts  are: 

Fai 1 ure Force (tonnes) - Rockbol t 

Spl i t s e t  
Swel lex 
Dywi dag 

2.72 

17.86 
41.67 
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W 

Straps measuring 15 cm x 122 cm were used c o n s i s t e n t l y  t o  support 
t h e  back at  t h e  face w h i l e  miners were working underneath. Straps 

were appl ied a t  r i g h t  angles t o  t h e  d i r e c t i o n  o f  the  d r i f t .  D r .  
Laubscher reviewed the  ground support techniques l a t e  i n  t h e  pro-  

gram and s t a t e d  t h a t  the  s t raps were not  performing a ground sup- 
p o r t  f u n c t i o n  other  than increas ing the  morale o f  the miners and, 

i n  f a c t ,  when covered w i t h  shotcrete, t h e  s t raps became zones o f  

weakness as t h e  shotc re te  was no t  i n  d i r e c t  contact  w i t h  t h e  

rock.  This  was v e r i f i e d  l a t e r  by s p a l l i n g  of the  shotcrete cover- 
i n g  t h e  straps. Further,  t h e  s t raps should be appl ied p a r a l l e l  t o  

t h e  length  o f  the  d r i f t  when cracks form i n  t h e  shotcrete.  

Welded s tee l  mesh screen w i t h  10.2 x 10.2 cm openings was suppl ied 
i n  sheets cover ing an area o f  13.01 m2. It was appl ied over t h e  

f i r s t  l a y e r  o f  shotcrete t o  g i v e  a d d i t i o n a l  t e n s i l e  s t rength  t o  
t h e  shotcrete.  F l e x i b l e  diamond mesh screen would have al lowed 

b e t t e r  contour ing t o  surfaces a l low ing  more complete coverage w i t h  

t h e  second l a y e r  of shotcrete thereby becoming an i n t e g r a l  p a r t  o f  

t h e  ground support system. The welded mesh was d i f f i c u l t  t o  form 

and i n  many instances, pockets were formed between the  welded mesh 
and t h e  f i r s t  l a y e r  o f  shotcrete.  These pockets prevent proper 

adhesion of t h e  second l a y e r  o f  shotcrete t o  the f i r s t .  

3.5.4 Discussion 

The optimum ground support system i s  t o  q u i c k l y  shotcrete f resh  surfaces 
t o  a minimum thickness of 10 cm on t h e  h igh points,  i n s t a l l  r e s i s t i v e -  

type rock b o l t s  and diamond l i n k  mesh conforming t o  the  surface, and 

cover ing w i t h  a second l a y e r  of shotcrete approximately 6 cm t h i c k .  
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Rockbol ts should be i n s t a l l e d  at  1 m centres. Rockbolts 2.44 m i n  length  

provided super ior  ground support compared t o  1.83 m rockbol ts .  Dywidag 
r e s i n  r o c k b o l t s  performed t h e  best, r o c k b o l t i n g  costs could be reduced by 

us ing f a s t  s e t t i n g  cement r a t h e r  than res in .  S p i l i n g  was requ i red  f o r  

a l l  advance and r e s i n  grouted s p i l e s  outperformed pinned sp i les .  A l l  
s p i l e s  should be i n s t a l l e d  ahead o f  the  face round by approximately 1 1/2 
rounds i n  length  a t  an angle o f  30". 

Ground support should be regimented and t h e  f u l l  sequence completed r e -  

gardless o f  v i s u a l  assessment o f  t h e  s e r p e n t i n i t e  a t  the  t ime o f  ad- 
vance. Support costs w i l l  be h igh  bu t  p r o j e c t  costs w i l l  be lower as 

l o s t  t ime due t o  caves, s p a l l i n g ,  r a t h o l i n g ,  etc. w i l l  be reduced. Safe- 
t y  w i l l  a lso be improved. 

3.6  Raising 

To prov ide  adequate v e n t i l a t i o n  on t h e  1415 m l e v e l  and an emergency 

escape route, a v e n t i l a t i o n  r a i s e  (F igure 4) measuring 2.44 m x 2.74 m 
was c o l l a r e d  on 1415 m l e v e l  and dr iven  at  an average angle o f  +42" t o  

t h e  1563 m l e v e l  ad i t .  

Development of t h e  r a i s e  was performed by d r i v i n g  a p i l o t  r a i s e  and then 
s lash ing  t h e  r a i s e  t o  f u l l  s i z e  a t  approximately 5 metres from the ad- 

vancing p i l o t  r a i s e  face. D r i l l  s tag ing  was not  requ i red  except f o r  t h e  
s lash ing  process due t o  t h e  r a i s e  angle. Even a t  42" overa l l ,  b l a s t e d  

muck f lowed i n  t h e  ra ise,  and s lush ing  t o  c lean the  r a i s e  was not r e -  
qu i red.  A l l  ground support was performed as t h e  slashed face advanced. 

Since t h e  r a i s e  was d r i v e n  i n  a r g i l l i t e ,  s p l i t s e t s  o f  1.22 m i n  leng th  

and welded mesh screens were s a t i s f a c t o r y  f o r  ground support. Mucking 

out  o f  the  r a i s e  was performed on a regu la r  basis.  
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Raise ventilation was provided by a small booster fan located on the 1415 
m level forcing a i r  t o  the face through 18" ventilation d u c t i n g .  
Approximately 1 t o  1.5 hours was required t o  clear fumes from the face 
a f te r  blasting. 

All equipment and materials such as stoper, jacklegs, powder, bits and 
s t ee l s  were brought up the raise  in a steel  ra ise  box by a 50 h.p. slush- 
er located at the bottom of the raise.  

When 157 m had been completed i t  was necessary t o  expedite advance t o  
improve ventilation on the 1415 m level. A 1.52 by 1.52 m pilot  ra i se  
was driven the l a s t  87 m t o  break through to  the 1563 m level. An air 
slusher and equipment were taken and installed on the 1563 m level at  the 
ra i se  breakthrough. All equipment was then lowered down t o  the working 
face by the slusher and the remaining pi lot  ra ise  was slashed out t o  the 
required dimensions. 

TABLE 5 

RAISE DEVELOPMENT 

Purpose: Ventilation, Emergency escape route 

Size: 2.44 m x 2.74 rn 
Length: 241 m 
Inclination: + 42" 

Equipment: Secan Jack1 eg 
Secan Stoper 
Joy 50 h.p.  slusher (1.59 cm wire rope) 

Blasting: 3.49 cm d r i l l  holes 
70% Cigel Powder 
0-13 None1 delay caps 
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3.7 1563 m Level Rehabilitation 

W 

The Upper 1563 m l e v e l  a d i t  was r e h a b i l i t a t e d  as a contingency i n  order  
t o  f a c i l i t a t e  diamond d r i l l i n g  on sect ions 6828N and 6767N and i n  t h e  

event o f  problems w i t h  advance on 1415 m e levat ion.  

Work done by C.M.D. consis ted o f  t h e  fo l low ing :  

1. 

2. 
3. 

4. 
5. 
6. 
7. 

Clean up o f  drainage d i tches  from t h e  p o r t a l  t o  t h e  d r i l l  

s t  a t  i ons . 
I n s t a l l a t i o n  o f  a Tr imeta l  5 hp e l e c r i c  fan a t  the p o r t a l .  
Raise and regrade r a i l s  and r e p a i r  o r  rep lace t i e s .  

Repair col lapsed t imber  sets t o  a l low 1.8 m width i n  d r i f t .  

Replace bent s t e e l  arches. 

Screen and i n s t a l l  b o l t s  i n  bad ground. 

Slash 40 cubic  metres o f  rock from w a l l s  and back o f  6767N D.D.S. 

t o  accommodate t h e  5.2 m clearance requ i red  by the d r i l l  f o r  angle 
holes . 

The work took approximately 2 weeks and was completed w i t h i n  budget. 

3.8 6706N D.D.S. Rehabilitation 

On t h e  morning o f  September 23 a rock f a i l u r e  occurred on the northwest 

w a l l  o f  the  6706N D r i l l  S t a t i o n  on t h e  1415 m l e v e l .  Rock had appeared 

t o  be competent but f a i l u r e  may have occurred as a r e s u l t  o f  th ree  o r  

more i n t e r s e c t i n g  j o i n t  planes a l low ing  movement o f  a very l a r g e  block o f  
rock.  R e h a b i l i t a t i o n  t o  safe standards was requ i red  as the d r i l l  s t a t i o n  

was important f o r  exp lo ra t ion  d r i l l i n g .  

W 
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The caved area measured 3.5 m h igh  by 8.0 m long by 3 m breadth and was 
bounded by j o i n t s .  Back and s i d e  w a l l s  o f  t h e  caved area were reshot-  

c r e t e d  and r e b o l t e d  fo r  ground support. To s t a b i l i z e  the  d r i l l  s t a t i o n ,  

s t e e l  sets  located approximately 1.75 m apart through the caved area were 

i n s t a l l e d  on s i t e  from 8" x 40 l b / f t  s tee l  wide f lange I-beams. Several 
t imber  se ts  (20 cm x 20 cm t imbers)  were constructed behind the  s t e e l  

se ts  t o  f i l l  t h e  c a v i t y .  

The r e s u l t i n g  d r i l l  s t a t i o n  i s  very secure and no f u r t h e r  movement has 
been noted. Timber sets  do not  appear t o  be r e c e i v i n g  any load as ye t .  

3.9  Diamond Drill Stations 

Because o f  t h e  s i z e  o f  t h e  d r i l l  requ i red  t o  ob ta in  the necessary depths 

o f  HQ core, d r i l l  s t a t i o n s  had t o  be r e l a t i v e l y  large. One d r i l l  r e -  

qu i red  4.6 m and t h e  second 5 m back from the  c o l l a r  o f  the d r i l l  ho le  i n  

a s t r a i g h t  l i n e  i n  t h e  d i r e c t i o n  o f  the  d r i l l  hole. As many holes were 
planned and i t  was unknown which d r i l l  would be on any setup, each d r i l l  

s t a t i o n  requ i red  a r i n g  5 m i n  diameter and approximately 2 m wide i n  t h e  

plane o f  t h e  d r i l l i n g .  I n  addi t ion,  one d r i l l  could o n l y  d r i l l  w i t h i n  an 

arc o f  about 20" f rom t h e  long ax is  of t h e  machine which meant t h e  
s t a t i o n  had t o  be at  l e a s t  10 m long. 

The r e s u l t a n t  d r i l l  s t a t i o n s  were t h e r e f o r e  large, p a r t i c u l a r l y  s ince two 
o f  t h e  th ree  had t o  be turned o f f  t h e  d r i f t  t o  a l low access f o r  t h e  
miners. It was a lso known t h a t  the  d r i l l e r s  would be located i n  each 

s t a t i o n  f o r  a length of t ime and t h e r e f o r e  e x t r a  ground support was r e -  
qu i red.  Due t o  a l l  these f a c t o r s  cons t ruc t ion  was t ime consuming and 

c o s t l y .  
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The d r i  11 s t a t i o n s  completed were: 

6650N a t  coordinates 6650N, 7600E 

6706N at  coordinates 6706N, 7712E 

6767N a t  coordinates 6767N, 7700E 

3.10 Surveying 

A t  t h e  onset o f  t h e  program a pro fess iona l  independent surveyor was 

brought i n  t o  t i e  i n  t h e  p o r t a l s  o f  both 1415 m and 1563 m e leva t ions  

w i t h  bench marks i n  o r  near the  p i t  and t o  resurvey 1415 m a d i t .  Survey 

c o n t r o l  was then maintained by a surveyor and l a t e r  a mine engineer h i r e d  

f o r  t h e  p r o j e c t .  

I n  t h e  1563 m l e v e l ,  survey s t a t i o n s  were resurveyed and l e v e l  p lans were 
r e p l o t t e d  at  a sca le of 1:250 ( f rom t h e  o l d  1” = 20’ ) .  D r i f t  o f f s e t s  

were taken t o  l o c a l l y  c o r r e c t  the  o u t l i n e  of  the  d r i f t  and survey c o n t r o l  

p o i n t s  were establ ished. 

As standard p r a c t i c e  f o r  surveying dur ing  advance on the  1415 m l e v e l ,  

f r o n t  and back l i n e s  f o r  a f i r s t  s lash were marked at  t h e  s t a r t  o f  a new 
heading and, i f  necessary, remarked f o r  t h e  second slash. I f  the  d r i f t  

was t o  curve, reference l i n e  p lugs were set and when the straightaway was 
reached a p a i r  o f  l i n e  plugs and spads were set  on l i n e .  When the  face 

was approximately 30-35 m beyond t h e  f i r s t  set o f  plugs, o r  when a change 

i n  bear ing was necessary, a new se t  o f  l i n e  plugs was set approximately 5 

m f rom t h e  face. O f f  sets  were taken a f t e r  advance t o  determine t h e  
shape o f  the d r i f t .  

The 1563 v e n t i l a t i o n  r a i s e  was d i f f i c u l t  t o  survey w i th  a t r a n s i t  on a 

t r i p o d .  A specia l  three-pronged metal p ipe  was attached t o  an ad jus tab le  
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bar  f i t t e d  w i t h  a coarse ly  threaded ad jus t ing  screw t o  ho ld  the  t rans-  
it. The bar could be f i t t e d  i n  a 1.5 m x 1.5 m t o  2.4 m x 2.7 m r a i s e  

(F igure  7). 

L i n e  was again kept us ing l i n e  plugs and the  r a i s e  successfu l ly  broke 

through i n t o  1563 m l e v e l  a t  t h e  a n t i c i p a t e d  loca t ion .  

3.11 Bulk SamDle 

During advance along 7700N, approximately 846 tonnes of muck was s tock-  

p i l e d  near t h e  p o r t a l  t o  be used as a bu lk  sample f o r  t e s t  m i l l  pur-  

poses. Loaders t r a n s f e r r e d  t h e  mater ia l  t o  mine haul t rucks  which t rans-  

p o r t e d  i t  t o  a concentrator near t h e  m i l l .  E igh ty  tonnes o f  mater ia l  was 

r e j e c t e d  as overs ize a t  t h e  g r i z z l y ,  t h e  remaining 766 tonnes were 

reduced t o  588 tonnes by the  removal o f  149 tonnes of 1.1% f i b r e  by the 

concentrator .  

The 588 tonnes were processed producing 24.5 tonnes o f  f i b r e  f o r  a grade 

o f  .4.2% asbestos f i b r e .  

A complete d e s c r i p t i o n  o f  the  procedure used f o r  the  bulk  sample i s  given 

i n  Appendix 111. 
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4. DRILLING 

4.1 Logistics/Methods 

Drill crews from Advanced Diamond Drilling arrived June 16 and began t o  
se t  up for the f i r s t  d r i l l  hole. Drilling began with a Super Dril l  
(Photo 2 )  on June 20 and 2 holes, 86-01 and 86-02, were completed by July 
2. As no d r i l l  station was available, the crews were demobilized between 
July 5 and 30 to  allow dr i f t ing  t o  advance. 

Dril l ing with the  Super Drill recommenced July 30 and was augmented w i t h  
a Boyles Brother 37 converted for underground dr i l l ing  on October 4. By 
February 2 ,  1987, a total  of 4960.6 m in 27 holes had been completed. 
Table 6 shows daily production and Table 1 shows d r i l l  hole s t a t i s t i c s .  

Production was slower than anticipated for  a number o f  reasons including: 

a )  slowness of dr i f t ing and avai labi l i ty  of d r i l l  stations,  

b )  discontinuous services or interruptions due t o  the mining se- 
quence, particularly blasting, and 

c )  extremely incompetent ground conditions causing caving and pinch- 
ing of the d r i l l  holes. 

O f  the two d r i l l s  the smaller, tractor-mounted Super Dri 11 outperformed 
the larger Boyles 37. I t  was more cost effective for dr i l l ing and for  
moving. For a 61 day period between October 11 and December 10, both 
d r i l l s  were operating and obtained the following results:  
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TABLE 6 

W 

DRILL TOTAL METERAGE AVERAGE M/DAY TU0 HIGH SHIFTS 

SUPER DRILL 1628.5 
BOYLES 37 1056 .O 

26.7 64.0 m, 54.9 m 
17.3 48.8 m y  45.7 m 

Although the Boyles 37 d r i l l  was involved i n  a move from the upper portal 
t o  the lower which caused an abnormal delay during the period, general 
production with the larger d r i l l  was not as good, further substantiated 
by the smaller production on high shifts. 

Each d r i l l  was operated with three two-man crews dr i l l ing  8 hour s h i f t s  
each. A foreman acted as shifter t o  supplement sh i f te r  coverage by mine 
contract personnel b u t  when dr i f t ing  was completed November 20, a sh i f t e r  
was hired for  night coverage. 

Services were supplied by normal dr i f t ing  operations t o  November 20 when 
mine crews l e f t .  A scoop, jackleg, compressor, ventilation equipment, 
shop and mechanic were made available by the mine contractor at  contract 
ra tes  until  the d r i l l i ng  finished. 

4.2 Survey Control 

Standard t r a n s i t  surveying procedures were used to  establish location, 
elevation, azimuth and dip of the d r i l l  hole collars.  In areas of multi- 
ple d r i l l  holes some holes were located with reference to  existing survey 
plugs or previous d r i l l  holes. 

Downhole deviations were measured by using a "Gyrolog" manufactured by 
Techdel International Inc. o f  Toronto. A pendulum rotor-type dipmeter 
and deflection indicator are housed in aluminum pipes with adapters on 
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each end to  provide a proper f i t  i n  H Q  rods. The  instrument was lowered 
down the hole i n  10 foot increments us ing  the wireline cable of the 
d r i l l .  An internal battery-operated timer activated the equipment re- 
cording d i p  and deflection on microfilm. 

After the hole was surveyed the fi lm was removed from the Gyrolog and 
developed. Dip readings were read direct ly  using a microfilm reader, 
vertical  and horizontal deflection values were obtained and the azimuth 
was calculated. 

To save time a computer programme was devised using Lotus to  calculate 
the easting, northing and elevation for each 5 foot (l.52 m )  interval for  
which a f ib re  count was obtained. T h i s  information was used i n  accurate 
plott ing of d r i l l  holes i n  section and plan. 

A Gyrolog was selected for surveying holes because o f  the very magnetic 
nature of the country rock and the fact  that  survey equipment had t o  be 
pumped up steeply inclined holes, two problems the Gyrolog seemed most 
sui table  t o  overcome. There were problem areas, however, that  caused 
concern. The dipmeter, for  example, is sensit ive to  vibration and i s  
unable t o  record readings if the water pressure pump i s  opera t ing  (as i t  

is for up holes).  Three problems were encountered i n  the hole logging 
procedure, which sometimes led t o  considerable d i f f icu l ty  i n  reading and 
interpreting the data on microfilm. Firs t ly ,  the internal timer f r e -  
quently became unreliable causing the camera to  record data while the 
instrument was moving, instead of stationary i n  the hole. Secondly, mal- 
functioning i n  the f i l m  advance mechanism caused multiple exposures, 
making i t  d i f f i cu l t  to  discern particular exposures. Lastly, the method 
of development of the f i l m  often led to  overexposure or loss of develop- 
ment of sections of the f i lm.  

Acid t e s t s  were done as a check i n  many holes and measurements agreed 
we1 1 w i t h  Gyrolog readings. 'up 
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4.3 Results 

Of 27 holes dr i l led ,  only 4 did not intersect significant f ib re .  Infor- 
mation on f ib re  content may be found in Appendix IV. Holes 86-01 and 02 
were dr i l led  t o  locate the footwall f au l t  and d i d  not penetrate the de- 
posit and 86-13 and 16 from the upper level (1563 m )  intersected a major 
f a u l t  prior t o  the deposit which has probably displaced the deposit. All 
other holes intersected f i b r e  and the CCRG (Corrected Core Reading Grade) 
for  specif ic  intersections are shown in Appendix V. 
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5. 6EOLO6Y 

5.1 Stratigraphy 

The McDame Asbestos Deposit occupies t h e  c e n t r a l  p a r t  o f  a s e r p e n t i n i t e  

body l y i n g  w i t h i n  rocks o f  the  Sylvester  Group (F igure 8) o f  Northern 

B r i t i s h  Columbia. The S e r p e n t i n i t e  has not been dated but  the  hanging- 

w a l l  sediments have been dated as Lower Miss iss ipp ian t o  Permian age 

(345-250 my) by f o s s i l  conodonts. 

The Sy lves ter  Group i s  an al lochthonous s t r a t i g r a p h i c  sequence as it has 
been t h r u s t  from i t s  p lace o f  o r i g i n  t o  i t s  present l o c a t i o n  by p l a t e  

t e c t o n i c  processes. I n  general, t h e  sequence cons is ts  o f  numerous f a u l t  
s l i c e s  o f  ocean f l o o r  sediments, b a s a l t s  and u l t r a m a f i c  i n t r u s i o n s  t h a t  

were imbr icated amongst themselves by t h r u s t  f a u l t i n g ,  then t h r u s t  and 

u p l i f t e d  as a mass onto t h e  cont inenta l  p l a t f o r m  i n  t h e  Mezozoic Era. 

The u n i t s  now d i p  e a s t e r l y  a t  around 40 degrees because o f  reg iona l  

warping. 

The McDame s e r p e n t i n i t e  i s  from 20 t o  100 m above t h e  basal t h r u s t  sur-  
face w i t h i n  a predominant ly a r g i l l i t e  sequence. I n  the  hanging w a l l  
above t h e  s e r p e n t i n i t e  are some b a s a l t i c  layers  t h a t  g radua l ly  increase 

t o  about 50% of t h e  rock at  more than 30 m above the contact. The ser-  
p e n t i n i t e  i t s e l f  cons is ts  of an outer  mantle o f  o lder  darker green ser-  

p e n t i n i t e  w i t h  an o v e r p r i n t i n g  green serpent in iza t ion  o f  the core t h a t  
conta ins most o f  t h e  ore grade asbestos. 

Between the  s e r p e n t i n i t e  and hanging w a l l  a r g i l l i t e  i s  an a l t e r a t i o n  zone 

up t o  5 m t h i c k ,  through which s e r p e n t i n i t e  grades i n t o  a r g i l l i t e .  The 

a l t e r a t i o n  i s  main ly  t remol i te-amphibol i te .  It i s  overpr in ted by ta lcose 

a l t e r a t i o n ,  which also occurs i n  t h e  s e r p e n t i n i t e .  
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The f o o t w a l l  s e r p e n t i n i t e  contact  i s  predominantly f a u l t  bounded w i t h  
l o c a l  remnants o f  a l t e r a t i o n .  

Below t h e  Sylvester  Group are Paleozoic rocks o f  t h e  North American p l a t -  

form. They are a sequence o f  format ions o f  genera l l y  a l t e r n a t i n g  a r g i l -  
l i t e  and carbonate, t h e  o ldes t  being Late Precambrian. The McDame work- 

ings  i n t e r s e c t  t h e  t h r e e  upper Groups which go from Middle Cambrian t o  

Upper Devonian (550-350 my). The o ldest ,  t h e  Kechica Group, i s  a b lack 

a r g i l l i t e  t h a t  i s  o v e r l a i n  by t h e  Sandpi le Group o f  dolostone and quar tz-  
i t e  and t h e  McDame Group o f  dolostone and l imestone capped by b lack 

a r g i l l i t e .  A l l  th ree  Groups have been s t r o n g l y  deformed by t h r u s t  f a u l t -  
ing.  Close t o  t h e  McDame Deposit t h e  McDame carbonate rocks have been 

f a u l t e d  out completely and t h e  Sandpi le th inned severely. The black 
a r g i l l i t e  capping t h e  McDame Group formed a re1  a t i v e l y  s o f t  l u b r i c a t i n g  

l a y e r  over which the  Sy lves ter  Group was t h r u s t .  

A g r a n i t i c  b a t h o l i t h  t h a t  i n t r u d e d  t h e  Paleozoic rocks i n  t h e  Cretaceous 

Per iod (100 - 70 my) l i e s  about 1 km west o f  t h e  McDame deposi t .  The 

heat o f  the  i n t r u s i o n  caused contact  metamorphism o f  the Kechica a r g i l -  
l i t e  t o  h o r n f e l s  a t  t h e  1415 m P o r t a l .  

5.2 Structure 

5.2.1 General 

The geologica l  h i s t o r y  and development o f  the  McDame deposi t  i s  

dependent upon and re1 ated t o  th ree  important s t r u c t u r a l  events. 
The f i r s t  of these occurred dur ing  Devonian and Miss iss ipp ian  

t imes when t h e  Sy lves ter  Group bas ic  vo lcanic  and sedimentary 
rocks were being assembled on the  ocean f l o o r .  This was fo l lowed 

by movement eastwards and then northwards of a segment o f  these 

rocks, now known as t h e  Sy lves ter  Al lochthon, t o  i t s  present 
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s i t e  on t h e  cont inent .  The t h i r d  and f i n a l  event was t h e  emplace- 

ment o f  t h e  g r a n i t i c  Cassiar B a t h o l i t h  t o  the  immediate west o f  

t h e  a l lochthon i n  Cretaceous t imes (Harms, 1984, 1985). 

Regional and d e t a i l e d  s t r u c t u r a l  s tud ies i n  t h e  Cassiar area and 

i t s  surroundings have shown t h a t  in tense tec ton ic  and s t r u c t u r a l  

deformation accompanied these th ree  events, and t h a t  from an eco- 

nomic standpoint  i t  i s  the  two l a t e r  episodes t h a t  are important, 

f o r  they are t h e  events t h a t  are associated w i t h  the  development 

o f  t h e  asbestos f i b r e .  This  occurred i n  two d i s t i n c t  phases. The 

f i r s t  phase i s  r e l a t e d  t o  motion on f a u l t s  s i m i l a r  t o  motion i n  
t h e  a l lochthon as a whole, the  second phase i s  r e l a t e d  t o  a l o c a l  

mot ion t h a t  was probably induced by the  emplacement o f  the  batho- 
l i t h .  I n  addi t ion,  i t  has been found t h a t  l i n e a t i o n s  i n  t h e  

a l lochthon are northwest t rending, i n d i c a t i n g  a n o r t h e a s t e r l y  

d i r e c t i o n  o f  motion. 

On a l o c a l  scale, underground mapping i n  the a d i t s  and logging o f  

diamond d r i l l  core has d isc losed t h e  presence o f  numerous minor 

and several major f a u l t s  and f a u l t  systems (F igure 9). These have 
occurred over an extensive period o f  time, concomitant with the 

main t e c t o n i c  events, and d i s p l a y  vary ing age re la t ionsh ips ,  both 

w i t h  respect t o  other  f a u l t s  and w i t h  respect t o  t h e  f i b r e .  Four 

main sets of f a u l t s  have been recognized, a set  t h a t  s t r i k e s  

north-south and d ips t o  t h e  east, a set  t h a t  s t r i k e s  nor thwester ly  

Harms, T. 1985. Pre-emplacement t h r u s t  f a u l t i n g  i n  t h e  Sylvester  
A1 lochthon, nor theast  Cry Lake map area, B r i t i s h  Columbia. Current Research, 
Par t  A, Geological  Survey of Canada Paper 85-1A, p.301-304. 

Harms, T. 1984. S t r u c t u r a l  s t y l e  of t h e  Sy lves ter  Al lochthon, 
nor theas tern  Cry Lake map area, B r i t i s h  Columbia. Current Research, Par t  A ,  
Geological  Survey o f  Canada Paper 84-1A, p. 109-112. 'Qd 
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and s t r ikes  steeply t o  the northeast, a set  that  s t r ikes  east-west 
and d i p s  t o  the south, and a set  t h a t  s t r ikes  northeasterly and 
d i p s  very steeply to  the northwest. 

Several of these f au l t s  are post-fibre i n  age and are of decided 
economic importance, for  they either dislocate and form boundaries 
t o  the orebody, or else,  on a small scale, dislocate and form the 
boundaries between the individual blocks of ore and waste w i t h i n  
the orebody i t s e l f .  The most important of these fau l t s  are a 
northwesterly striking fau l t  that  forms a hanging-wall contact, a 
north-south s t r iking f au l t  that  forms a footwall contact and a 
northeasterly s t r iking f au l t  that  is thought t o  throw the orebody 
downwards i n  the southeast area of the deposit. 

These features are i l lus t ra ted  on structure-grade maps that have 
been compiled. An example is Figure 20, the objectives of the 
s t ructure  grade maps is to  identify: I .  

1. the role of structure i n  controlling the broad limits of the 
deposit, as well as particular internal features within i t ,  
and 

2. those structures that might affect a block caving operation, 
both i n  regard t o  i t s  operation as well as i t s  i n i t i a l  
des i gn . 

5.2.2 Sections 

Plans of the 1563, 1500, 1450, 1415, 1350 and 1300 m elevations 
were drawn t o  1:1,000 scale. East-west sections at a scale of 
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1:1,000 and 1:2,000 were drawn f o r  6650, 6706, 6767, 6828 and 

6858 N and nor th-south sect ions t o  the  same scales f o r  7500, 7550, 

7600, 7650, 7700 and 7750 E. Plan 1415 (F igure 10) and Sect ions 
6650N through 6828N, 7600E and 7700E (Figures 11-16) a t  a sca le of 
1:lOOO; and sect ions 6650N, 6767N, 7600E, and 7700E (Figures 17- 

20) a t  a sca le o f  1:2000 are i n  back pockets. 

S t r u c t u r a l  i n t e r p r e t a t i o n  was based on geologica l  mapping o f  t h e  

1415 m and 1563 m l e v e l  a d i t s  and the  logs o f  diamond d r i l l  holes 

79-83 through 81-171, 84-01, 85-01 and 86-01 through 86-27 (F igure  

9, Appendix I V ) .  

F a u l t  i n t e r s e c t i o n s  recorded i n  the  logs were p l o t t e d  on the  

east-west sect ions and, where appropr iate,  j o i n e d  from ho le  t o  

hole.  The mapping i n  the  a d i t s  gave bas ic  in fo rmat ion  on several  

major s t ruc tu res .  The data f rom these sect ions was t r a n s f e r r e d  
d i r e c t l y  t o  the  plans and the  north-south sect ions.  

Using cut -of fs  of 5% and 3%, average grades over s i g n i f i c a n t  

1 engths o f  CCRG (Corrected Core Reading Grade) percentages were 
ca lcu la ted  and p l o t t e d  on plans and sections (Appendix V). 

The study has shown the  f o l l o w i n g  s a l i e n t  features:  

1. The orebody conta ins grades i n  excess of 5% over approximate 

dimensions i n  the  order o f  150 m v e r t i c a l l y ,  300 m east-west 

and 300 m north-south.  Because o f  i t s  plunge t o  the  south- 

east, the  orebody is ,  i n  fact ,  much l a r g e r  than these dimen- 

s i  ons suggest . 

2. Some o f  the f a u l t s  are post-mineral  and form important con- 

t a c t s  t h a t  d e l i m i t  t he  ore  zone. These are described below. 
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W 

3.  The southeast s t r i k i n g  South F a u l t  i s  an important d i s l o c a t o r  

t h a t  separates t h e  Cassiar and McDame deposits. It forms a 
p a r t i a l  contact  i n  the  northeast w a l l  o f  the deposi t .  

4. Wi th in  t h e  deposit,  th ree  major sets  o f  f a u l t s  are present, a 

north-south s t r i k i n g ,  e a s t e r l y  d ipp ing se t  (Fau l ts  A, D, E) 

and an east-west s t r i k i n g ,  sou ther ly  d ipp ing F a u l t  6. A 

southwester ly s t r i k i n g  feature,  F, d isp lays weak s t r u c t u r a l  

expression but  causes marked d i s l o c a t i o n  o f  the  ore i n  the  

southeast o f  t h e  deposi t .  

5. F a u l t  A i s  post-mineral and i n  t h e  upper p a r t  o f  the  deposi t  

separates the  upper western tongue o f  m i n e r a l i z a t i o n  from t h e  

main body. I n  some sect ions it forms a recognizable contact .  

6. Below t h e  1,400 m leve l ,  F a u l t  E s p l i t s  t o  form two separate 

f a u l t s ,  E l  (upper) and E2 ( lower) .  El acts as an important 

f o o t w a l l  contact .  

7. F a u l t  B forms a hanging wa l l  contact  i n  the northern p a r t  o f  
the deposit. It i s  cut by Fault A, and i n  turn cuts fault 0. 

8. F a u l t  D occurs south (hanging w a l l )  o f  F a u l t  B and f l a t t e n s  

w i t h  depth. 

9. The f e a t u r e  F e x h i b i t s  weak s t r u c t u r a l  expression, but d i s -  

loca tes  ore i n  t h e  southeast of the  deposit.  It s t r i k e s  

southwest, d ips northwest and widens t o  the northeast.  I t  

appears t o  cu t  F a u l t  B. 
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5.2.3. Rock Mass Rat ing 

Rock Mass Rat ing (RMR) i s  a procedure fo r  measuring phys ica l  

c h a r a c t e r i s t i c s  o f  rock t h a t  al lows comparison o f  any area 
measured w i t h  any other.  Zones o f  weakness, o r  o f  competency can 

be recognized and cor re la ted .  In fo rmat ion  so c o l l e c t e d  was used 

f o r  generat ion of s t r u c t u r a l  p lans and sections. The system used 

was developed b y  D r .  Laubscher s p e c i f i c a l l y  f o r  McDame t o  cater  t o  

rock proper t ies  and t ime a v a i l a b l e  f o r  measurements. 

Three observat ions were recorded f o r  t h e  same 1.52 m (5 f o o t )  i n -  

t e r v a l s  used t o  c a l c u l a t e  f i b r e  grade: the  number o f  n a t u r a l  
f r a c t u r e s  o r  j o i n t s  w i t h i n  t h e  i n t e r v a l ;  an assessment o f  j o i n t  

cond i t ions  encompassing parameters such as shape, p lanar  ex- 

pression, roughness and composit ion o f  f i l l i n g ;  and i n t a c t  rock 

s t rength.  

J o i n t s  and f r a c t u r e s  are counted f o r  the  i n t e r v a l  and are correc-  

t e d  by d i v i d i n g  by t h e  percentage recovery w i t h i n  t h e  i n t e r v a l .  

Using a graph prepared b y  O r .  Laubscher, a value was obtained and 
f o r t y  percent o f  it was then recorded. 

Using Table 7 prepared by O r .  D. Laubscher, the  condi t ions o f  the  

j o i n t s  were assessed. A value was selected, u s u a l l y  under d r y  
condi t ions,  and reduced by a percent age f o r  roughness, a1 t e r a t  i on 
and f i l l i n g  and f o r t y  percent of t h e  f i n a l  value was then 

recorded. 

A number of samples of s e r p e n t i n i t e  were sent t o  Hardy and 

Associates f o r  i n t a c t  rock s t rength  t e s t s .  The r e s u l t s  are i n  

Appendix I V .  Dupl i c a t e  sampl es were maintained at  the  proper ty  

f o r  comparison w i t h  core. M i l l i p a s c a l  values were obtained and 

us ing Table 7 values between 0 and 20 were obtained. 
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The three values recorded, one for frequency of joints ,  one for 
assessment of jo in ts  and one for intact  rock strength, were added 
together t o  generate a single value for  each interval measured. 
T h i s  value was recorded and plotted as Rock Mass Rating, or RMR. 
Histograms for each hole have been generated (Appendix IV) t o  give 
an immediate comparison of zones of weakness. 

5.3 Fibre Grade and Distribution 

5.3.1 Procedure 

Drill holes were marked into 1.52 m ( 5  foot )  intervals and core 
recovery was measured. Two chalk l ines,  one along each side of 
the core, were marked down the length of the core. Each l ine was 
followed and the number of f ib re  veins 1/16 inch or longer were 
recorded under the actual length. Care was taken to  ensure that  
multiple veins were divided into component lengths and that  the 
t rue length of the f ib re  was measured. The l a t t e r  was a particu- 
l a r  problem when long f ibre  veins had been cut by the d r i l l  b i t .  
In more than one case the f ibre  length was longer than the dia- 
meter o f  an/NQ 

Only f ibre  veins intersecting the l ine were counted and the length 
at or near the l ine was used. On completion of the measurements 
the total  sixteenths of a l l  f ibre was added and recorded. 

i t  (4.76 cm or 1.875 inches). 2 

When work was finished on the core i t  was photographed, labelled 
and moved to  core storage racks. 

Results from the f ib re  readings were entered on a spreadsheet u t i -  
l izing the Lotus program on an IDM computer (IBM compatible). 

V 
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Footage, recovery, and number o f  each length o f  f i b r e  ve in were 

entered by each person measuring. The computer program was de- 

s igned t o  convert the  footage t o  metres and c a l c u l a t e  the  average 
grade f o r  each i n t e r v a l .  This in fo rmat ion  was p r i n t e d  f o r  each 

h o l e  and i s  p a r t  o f  Appendix I V .  

The grade i s  repor ted as CCRG (Corrected Core Reading Grade) which 

was ca lcu la ted  by t a k i n g  t h e  percentage o f  the  i n t e r v a l  t h a t  i s  

f i b r e ,  d i v i d i n g  by recovery t o  c o r r e c t  f o r  100% core and 
m u l t i p l y i n g  by t h e  cosecant o f  45" t o  a l low f o r  t h e  random 

o r i e n t a t i o n  o f  t h e  veins as has been done h i s t o r i c a l l y  a t  

Cassiar. More simply put:  

% CCRG=(16ths o f  f ib re ) (cosec  45") 
( l e n g t h  i n  16ths)( recovery)  

The CCRG values were a lso  p l o t t e d  as a histogram f o r  each ho le  as 

shown i n  Appendix I V .  

U t i l i z i n g  t h e  same computer program, t o t a l  1 6 t h ~  f o r  each f i b r e  

length  were c a l c u l a t e d  as a percentage of t o t a l  f i b r e  f o r  each 
hole.  A bar c h a r t  showing percentage of each length and a p i e  

diagram showing percentage of 1, 2, 3, 4, 5, and 6, 1 6 t h ~  and p lus  
one h a l f  inch were a lso  prepared fo r  each ho le  and are included i n  

Appendix I V .  

5.3.2 Test M i l l  

Samples from holes U8605, 21, and 25 were sent t o  the  t e s t  m i l l  
f o r  ' i b r e  recovery. Samples were bagged i n  15 m i n t e r v a l s  f o r  

ho le  5 and 5 m i n t e r v a l s  f o r  holes 21 and 25. A t  the  t e s t  m i l l  
samp es are crushed and processed t o  recover f i b r e .  



- 43 - 

W 

For hole U8605 test  mill results compared favourably w i t h  core 
counts (Figure 21) .  For holes U8621 and 25, test mill results are 
considerably higher (Figures 22, 2 3 ) .  Possible explanations for 
the higher readings are: 

a )  test mill results include dust not included i n  core counts, 

b )  fibre veins may not be randomly oriented affecting the con- 
stant used i n  calculating CCRG;  i.e., the cosecant of 45" i s  
currently used assuming random distribution, b u t  the value 
will increase if fibre angle i s  more shallow w i t h  respect t o  
core, and 

c )  downgrading of fibre length by core measurers. 

Regardless of reason, recovered fibre content is higher t h a n  
est i m a t  ed . 

5 .3 .3  Results 

Appendix IV contains CCRG values,  CCRG histogram, RMR histogram, 

Fibre Length distribution by sixteenth, and fibre length showing 
plus half sixteenth for each hole. Fibre counts are also shown on 
sections 6650N, 6700N, 6767N, 6828N, 7700E, 7600E. 

Drilling has resulted i n  positive results i n  t h a t :  

a )  the  South Fau l t  w h i c h  occurs i n  the Cassiar Mine open p i t  i s  
the northern limit o f  economic fibre, 

W 
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b )  f i b r e  grades greater  than 4% CCRG cont inue t o  7850E before  

dropping i n  value, thus d e f i n i n g  t h e  eastern l i m i t  o f  t h e  

depos i t , 

c )  f i b r e  i s  long throughout t h e  bulk  o f  the deposit, 

d )  the  western boundary t o  the  deposi t  t rends north-south along 

7500E from 6828N t o  j u s t  south o f  6650N before swinging t o  

t h e  east, 

e) t h e  f o o t w a l l  o f  the  deposi t  (F igure 24) d ips t o  t h e  east 

(approximately 47")  f rom 7500E t o  7625E ( f rom 1 4 5 h  t o  1300 m 
e l e v a t i o n )  and then f l a t t e n s  t o  a 32" d i p  t o  7700E a t  1250 m 
e levat ion,  

f )  f i b r e  values w i t h i n  the  deposi t  are more v a r i a b l e  than 
i n d i c a t e d  by previous d r i l l i n g  and show more f l u c t u a t i o n  from 

low t o  high grade i n  adjacent 1.5 m sections, and 

g)  t h e  a t t i t u d e  and ex ten t  o f  the  deposi t  t o  the south i s  s t i l l  
unconfirmed. 

W 
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6. PERSONNEL 

W 

On a project o f  -his magn tude,  many people are involved. Those peop te 
d i rec t ly  involved with onsite work or i n  report preparation are l i s ted  
below. All contributed t o  the completion of the project. Many other 
individuals offered advice and assistance and their  help i s  appreciated 

, though for  brevity, their  names are not l i s ted .  

PERSON 

Mr. A.A. Burgoyne, P.Eng. 
Mr. R.S. Hewton, P.Eng. 
Mr. K.  Minty, P.Eng. 
Dr. 0. Laubscher 
Mr. D .  Petersen, P.Eng. 
Mr. R.  Meyers, P.Eng. 
Mr. W. Epp 
Mr. I .  Lyn 
Dr. D. O'Hanley 
Mr. P .  McRae 
Mr, W. Carter 
Mr. H. Holm 
Mr. S. Avaiki 
M r .  S. Casselman 
Mr. C. Turek 
Mr. R.  Mislang 
Mr. G .  Valgardson 
Mrs. I .  Zubec 
Mr. I. McLean 
Mrs. B. Sidgwick 
Mrs. S. Martin 
Mrs. B. Minnaar 

and the personnel of: 

RESPONSIBILITY 

Project Supervisor 
Field Supervisor, Assistant t o  Mr. Burgoyne 
Drifting, Raising 
Consultant 
Diamond Drilling 
Di amond Dri 11 ing 
Di arnond Dri 11 i ng 
Geology, structure 
Geology, s t ructure  
1563 m Rehabilitation 
1563 m Rehabilitation 
CCRG, RMR, Drafting 
CCRG, RMR, Labour 
CCRG, RMR, Labour, Accounting 
Surveying 
Surveying, Drafting 
S i t e  Accounting 
S i t e  Accounting 
Ombudsman, S i t e  Accounting 

Word Processing 
Word Processing 

Typing 

Cassi ar Mi ne 
Canadi an Mine Development 
Advanced Drilling 
Matthews and Associates 
Steffen, Robertson and Kirsten 
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7. CONCLUSIONS 

Conclusions for  specific aspects of the exploraFion program are given 
w i t h i n  the various subsections throughout the report. Signigicant con- 
clusions on the overall project are: 

the northern, western and eastern limit of the McDame deposit have 
been defined by diamond dr i l l ing,  

the hanging wall has been located for the northern half of the 
deposit b u t  has not been adequately located to  the south, 

the hanging wall contact is generally 10-30 m higher i n  elevation 
than previously plotted, 

McDame f ibre  is of good length averaging 19.6% p l u s  one half inch 
w i t h i n  the limits of the deposit, 

further study is required to  determine the efficacy o f  us ing  a 
continuous miner, 

ground support i s  of prime concern and must be implemented immedi- 
ately a f te r  blasting or cutting, 

a pattern of ground support cycles has been developed, and 

preliminary resul ts  from the t e s t  mil l  are, on the average, 12% 
higher than calculated grades implying that  grades of fibre listed 

i n  the appendices may be low. 
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8. COST STATEMENT 

During the course o f  the program, an accounting system was set  up on s i t e  
t o  monitor costs and changes on an ongoing basis. After implementation 
o f  the accounting system, a l l  purchases were made by purchase order. 
Invoices were sent t o  the project s i t  for authorization by project 
supervisors and records were maintained on s i t e .  Authorized invoices 
were then sent to  Vancouver by Transmittal for payment. 

Costs of services were accrued on a continual basis t o  allow estimation 
of total  expenditures incurred at anytime. 

Invoices p a i d  were tracked by computer i n  Vancouver. A generalized l i s t  
of costs for the project are: 
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COST STATEMENT 

VENTILATION 
1 abour 
supplies 

" 
EXPLOSIVES 
P I P E  
GROUND SUPPORT 

1 abour 
suppl  i es 

1 abour 
suppl  ies 

CONTINUOUS MINER 
engineer 
machine 

LEVEL MAINTENANCE 
1 abour 
supplies 

1 abour 
s u p p l  i es 

1 abour 
s u p p l  i es 

DIAMOND DRILL 
1 abour 

ELECTRICAL 

REHABILITATION 

DELAYS 
DIAMOND DRILL  STATIONS 

s u p p l  i es 
cori nq W 

STAFF SALAR I ES 
SURVEY 
VEHICLE 
EQUIPMENT AND SUPPLIES 
ROOM AND 'BOARD 
TRAVEL 
FREIGHT 
TELEPHONE 
OFFICE SUPPLIES 
DRAFTING 
TEST M I L L  
ONTARIO RESEARCH 
CONSULTING 
FUEL 
POWER 
LOCAL SUPPORT 

1 abour 
supplies 

SECURITY 
6706 REHABILITATION 
LATERAL DEVELOPMENT 

1 abour 
supplies 

suppl  ies 

RAISING 
W 1 abour 

MANAGEMENT AND OFFICE COSTS 

$ 10,238.43 
25,291.95 

285,436.52 
445,271.74 

11,096.12 
39,968.57 

28,295.75 
221,821.90 

24,870.00 
32,762.50 

2,245.84 
2,038.06 

59,191.35 
18,397.26 

272,149.08 
102,525.27 
248,624.05 

4,552.40 
28,218.78 

782,855.13 
310,517.95 

122,408.66 
37,155.72 

$ 35,530.38 
93,010.84 
22,983.59 

730,708.26 

51,064.69 

250,117.65 

57 , 632.50 

4,283.90 
30,048.64 

77 , 588.6 1 

623,298.40 
241,848.81 
51,384.41 
48,143.99 

273,393.01 
74,929.12 
23,047.97 

191,515.05 
8,155.17 
1,948.69 
6,274.35 
4,192.10 
1,713.98 

51,550.30 
36,111.86 

205,099.12 

32,771.18 
1,149.50 

102,968.12 

1,093,373.08 

159,564.38 
150,000.00 

$ 4,735,401.65 
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GRAVIMETRIC AIRBORNE FIBRE ANALYSIS RESIJLTS 
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ROCKBOLT TECHNICAL DATA 
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12 TYPICAL ROCKBOLT SYSTEMS - 

3.4 Friction Anchored Rockbolts 
Friction anchored rockbolts represent the most recent development in rock reinforce- 
ment techniques. Two friction anchored rockbolt types are available, the Split Set 
and the Swellex. For both types of rockbolt system, the frictional resistance to sliding 
of the rock on the steel (fer +he Cwellex combined with mechanical interlock) i s  
generated by a radial force against the borehole wall over the length of the bolt. Fric- 
tion anchored rockbolts resemble mechanically anchored bolts in the sense that their 
installation and operation is unimpaired by wet rock conditions. For use in perma- 
nent installations, corrosion may, however, create a problem. 

Although the two system< are described under a common heading, they display some 
major differences. These are related to the anchoring mechanism and their support 
action, as well as their installation procedure. Strictly speaking, only the Split Set is 
a true friction anchored rockbolt and as such it is sometimes called the “Split Set 
Friction Rock Stabilizer”. 

The anchoring mechanism of the Split Set rockbolt arises from frictional forces to 
a load which approaches the ultimate load bearing capacity of the bolt, when the 
bolt will slide. The bolt can then accommodate large displacements without failing. 

The anchoring mechanism of the Swellex rockbolt depends on frictional forces com- 
bined with mechanical interlocking. The anchoring of theSwellex is provided by fric- 
tional forces to a load which ,,&toaches the ultimate load bearing capacity of the 
bolt. Mechanical interlock between the bolt and the rock then prevents the bolt from 
sliding. This property of the Swellex rockbolt implies that the full strensth of the bolt 
is utilized.. A higher pull-out resistance is then ob:zixd. 

The action of the Split Set rockbolt, to accommodate gross displacements by sliding 
is sometimes preferred, however. When required, this action can be obtained by a 
reduction in the inflation pressure of a standard Swellex. It has been shown that the 
Swellex can be adapted to a variety of ground conditions by changing the inflation 
pressure. 

Both friction anchored bolt types are commonly used in the mining industry. 
However, their use in civil engineering applications is limited, but Swellex is increas- 
ingly used in tunnelling work. 

I 

Friction Anchor 

Typical technica: 
Tube diameter: 
Yield load, steel 
Ultimate ioad, st 
Ultimate mial st 
steel tube: 
Weight of bolt s 
face plate: 
Bolt lengths: 
Recommended b 
diam.: 

Split Set@ is a registi 

Advantages 
Simple installatic 
other than a jack 

Disadvantages 
Relatively expen: 
installation and i 
of longer bolts c: 
tected against cc 
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FRICTION-ANCHORED ROCKBOLTS 1-3 
- -- 

Friction Anchored Rockbolt Split Set? - .I 

Typical technical data 
Tube diameter: 39 mm 39 mm 11/2 in 
Yield load, steel tube: 90 kN 9 tons 10 tons(US) 
Ultimate load, steel tube: 110 kN 11 tons 12 tons(US) 
Ultimate axial strain, 
steel tube: 16 Vo 16 070 16 Yo 
Weight of bolt without 
face plate: 1.8 kg/m 1.8 kg/m 1.2 Ib/ft 

Recommended borehole 
diam.: 35-38 mm 35-38 mm 1 3/8 in 

Bolt lengths: 0.9-3 ni 0.9-3 m 3-10 ft  

(critical) 
Split Set@ is a registered trademark of Ingersoll-Rand Company, USA. 

Advantages 
Simple installation. Gives immediate support action at‘ter installarion. N o  liar-dware 
other than a jackleg or jumbo boom for installation. m s y  appiicarion 01 wire inesii. 

Disadvantages 
Relatively expensive. Borehole diameter is crucial in the prevention of failure during 
installation and in the provision of the intended holding force. Successful installation 
of longer bolts can be difficult. Cannot be used in long term installations unless pro- 
tected against corrosion. 

:. 
. ... ., . 



14 TYPICAL ROCKBOLT SYSTEMS 

Frirfinn A nrhnrd Rnrkhnlf - SWCIIPY@ 

Expanded 
Steel t u  be 

Typical technical data 
Tube diameter: 26 mm 26 mm 1 in 
Yield load, steel tube: 130 kN 13 tons 14 tons(US) 
Ultimate load, steel tube: 130 kN 13 tons 14 tons(US) 
Ultimate axial strain, 
steel tube: 10 070 10 070 10 vo 
Weight of bolt without 
face plate: 2 kg/m 2 kg/m 1.34 lb/ft 
Bolt lengths: any length required 
Recommended borehole 
diam.: 35+3 mm 35k3 mm 1 3/8 in 

Swellex@ is a registered trademark of Atlas Copco AB, Sweden. 

Advantages 
Rapid and simple installation. Gives immediate support action after installation. Can 
be used in a variety of ground conditions. The installation causes contraction in the 
bolt length. This effectively tensions the face plate against &he rock surface. 

Disadvantages w 
Relatively expensive. Corrosion protection required if used in long term installations. 
Requires a pump for installation. 

3.5 Support 

A number of sup€ 
face plate. Rockbo 
rock straps to the 

Face plates 
A face plate is de: 
surrounding rock. 
face plate is cruciz 

Flat plafe 

Fig. 2 Somecomm, 
SCHACH (19: 

The flat plate can . 
perpendicular to tt 
nut as in Fig.2, t 
introducing unfavc 
hemispherical seati 
favourable tensionj 
at a few highly str 
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uired 

im 1 3/8 in 

., GROUTED ROCKBOLTS 7 -- ---- 
. -  - 

.- Advarrtages :- -- 

Relatively inexpensive. The bolt gives immediate support action after installation. By 
rotating the bolt, a torque is applied to the bolt head and tension accumulates in the 
bolt. By post-grouting, the bolt cad serve as-permanent reinforcement. In hard rock, . 
high bolt loads can be achieved. It is a versatile system for rock reinforcement, 
assuming hard rock conditions. 

Disadvantages 
Limited to use in moderately hard to hard rock. Difficult to install reliably, (see also 
section 4.1). Must be monitored and checked for proper tensioning. Loses bearing 
capacity as result of blast vibrations or when rock spalls off around borehole collar 
due to high rock stresses. 

3.2 Grouted Rockbolts 
Grouted rockbolts have been commonly used worldwide for the past forty years 
both in mining and civil engineering applications. 

The most commonly used grouted rockbolt is the fully grouted rebar or threaded bar 
made of steel. Cement or resin are used as grouting agents. The rebar used with resin 
creates a system commonly used for tensioned rockbolts but the rebar or the 
threaded bar with cement grout can also be used for untensioned bolts. Both systems 
are used for temporary as well as permanent support under various rock conditions. 
The threadbar rockboIt is mainly used in civil engineering applications for perma- 
nent installation. 

A few years ago it was predicted that the resin would, in general, replace the use of 
cement as grouting agent for fully grouted rockbolts. However, for a number of 
reasons, (mainly cost) this did not occur. 
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- -- Grouted Rockbolt 1- Dywidap steel- .- _ _  __ - - 

seating 

Typical technical data 
Steel quality designation: 
Steel diameter: 
Yield load, steel: 
Ultimate load, steel: 
Ultimate axial strain, steel: 
Weight of bolt without 
face plate and nut: 
Bolt lengths: 
Recommended borehole 
diam.: 

1080 N/mmz 1 10 kp/mmz 157 kpsi 
20 mm 20 mm 7/9 in 

283 kN 28 tons 3 1 tons(US) 
37.5 tonsOJS) 339 kN 34 tons 

9.5 vo 9.5 Yo 9.5 070 

2.6 kg/m 2.6 kg/m 1.75 I’o/ft 
any length required 

35+3 mm 3523 mm 1 3/8 in 

-.. ‘5  DywidagO is a registered trademark of  Dyckerhoff & Widmann AG, F.R. c.-----.-. 

Advantages 

Properly installed, it is a competent and durable reinforcement system. Affect of 
corrosive environments is minimal. The system gives high Uu;, :mds in various rock 
iO11UI1IOI1S. 

uisadvan tages 
Expensive. Tensioning of the rockbolt is possible only if special installation pro- 
cedures are foliowed. Use of standard cement in the grout requires several days cur- 
ing before the bolt can take load. Quality of grout is difficult to check and maintain 
constant. 
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BULK SAMPLE PROCEDURE 
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MCDAME DEVELOPMENT ORE BULK SAMPLE #2 

Pre ambl e : 

Data collected from the t e s t  milling of the McDame development ore sample #2 

has been compiled using two separate yardsticks - the Bauer McNett c l a s s i f i e r  
and the Turner and Newall c l a s s i f i e r .  

During the milling of the bulk sample, mill t a i l s  were collected for process- 
ing through the wet mill c i r cu i t  as back-up data to t e s t  milled t a i l s .  



McDame Development Ore (November 1986) 
Stat  i s t  i cal Summary 

r 

Concentration and Drying: 

Del ivered 
Dr i ed 
Rejected 
Running Time 
Feed Rate 

..' 766 tonnes 
617 tonnes 

- 149 tonnes 
- 7.5 hours + 8.5 delays 

- - 
- - 
- 
- 
- 102 t.p.11. - 

5.2 % 
2.0 % 
380 l i t r e s  (0.62 l/tonne) 

- Average moisture (-0.25") feed - 
Average moisture (-0.25") dried - - 

- - Fuel Consumed 

*More ore was delivered, however, t h i s  was not milled due t o  the l ow grade of 
the oversized (+6") rock. 
dumped. 

Approximately 80 tonnes o f  oversized rocks were 

Mi 11 ing: 

Tonnes Mi 11 ed 
Oper a t  i ng Time 

Feed r a t  e 
Yield 
Fibre Produced 

Grade Distribution: ' A '  
' A K '  
'AX ' 
'AY' 
' A Z '  

Tot a1 

McDame Ore ComDosite Results: 

Bauer McNett: 

588 tonnes - - 

- - 5 hours, 30 minutes 

- - 175 tonnes/hr 
4.16 % 

- - 24.55 tonnes 
- - 

0 tonnes 0% 
- - 1.8 tonlies 7.4% 
- - 7.2 tonnes 29.5% 
- - 9.6 tonnes 39.9% 
- - 5.9 tomes 24.1% 

- - 

2 4 . 5  tomes 100% 

Mesh Size MA MK M X  M Y  MZ 
+4 81 44 6 2 2 

+14 4 25 38 6 4 
+3 5 2 7 30 27 19 

+zoo 1 5 8 22 30 
-200 12 19 18 43 45 
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Test Mil 1 and Laboratory Results: 

Due t o  the tendency of the Bauer McNett Classifier to over-value the total  
+35 mesh fraction, duplicate samples were taken for evaluation on the T&N 
Classifier for  comparative reasons. 

Both Bauer McNett and T&N C1 a s s i f i e r  resu l t s  were mathematically adjusted t o  
a common -200 mesh d u s t  content to allow accurate comparisoin. 
at  22% which closely represents the average -200 mesh d u s t  content i n  the 
total  f ib re  production. 

T h i s  was se t  

Adjustment for  Dust Calculation: 

1. The average dust of f i b re  produced on the McDame f ibre  i s  greater than 
22% (-ZOOM) based on Bauer McNett resul ts .  However, all  the t e s t  re- 
s u l t s  from the concentrating and drying of the f ibre  was adjusted to 22% 
d u s t  ( -200M). 

2 ,  The standard formula used to  adjust percent recovery resul ts  t o  22% d u s t  
( o r  whatever -200 mesh required) i s  as follows: 

r- Adjusted Percent Recovery = 

Actual X Recovery x 100 - (actual % -200M d u s t  in f i b r e  ) 
100 - (required % -200M d u s t i n  f ibre  

3. The standard formula used to a d j u s t  each Bauer McNett or  T&N Classifier 
fraction t o  the required -200 mesh d u s t  resul t  i s  as follows: 

Adjusted fraction = 

Actual fraction resul t  X 7100 - (actual % -200M d u s t  i n  f i b r e )  ) 
(100 - (required % -200M dust. in fibke) ) 
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TAB LE I 1 1  Q 

I 

I 

I #  

! I  . . !  

F1 owsheet  f o r  Ad jus t ed  Bauer-McNett R e s u l t s  

80 t o n n e s  o f  f 6 "  rock  t o  
I , t h e  was te  p i l e  

/ -  

Dryer Sample = 3.8% 1 
C O N  C E N T R A T O R  

Conc .  Feed = 3 .2% 

Tonnes = 766 
D R Y E R  
-1- 

Ore. S t o c k p i l e  = 4 . 5  
Tonnes = 846 

Wet Mi l l  Y ie ld  = 1 . 5 %  

\ /  

Conc. T a i l s  = 1.l 
Tonnes = 149 

1 Tonnes = 617 

I 

D R Y R O C K  S T O R A G E  1 
7- * 

Mill  Feed = 5.9% 
Tonnes = 588 

Mil l  T a i l s  = 2.0% 

Tonnes = 563.5  

I, +.--I , M I L L  1 ' 

Wet Mi1.1 T a i n s  = 0 .2% Wet R i l l  Feed = 1 . 7 %  

I 

I 

* H a n d  C a m n l  ori 



....- - . .. :I,_. . , . ' .  . 

/- 

Conc. Feed = 3 * 3 %  

Tonnes = 766  

TABLE I .  

Dfyer Sample 

__I--,- --...-Y_ r C O N C E N T R A T O R  

& 

D R Y E R  

I V  

\/ 

I 

D R Y R O C K  S T O R A G E  

I 
I 

1 

I 

Flowsheet  for Adjusted T & N C l a s s i f i e r  R e s u l t s  
89 tonnes  o f  t 6 "  rock t o  
t h e  waste  p i l e  

Wet Mil l  Yield = 1 . 5 %  Mill  T a i l s  = 2.3% 

WET 
M I L L  

Wet Mill T a i l s  = 0.2% 

I 

1 . 7 %  Wet Mil l  Feed = 
\ Mill  Yield = 4.2% 

Tonnes = 24.5 

I A 

I 

Conc. T a i l s  = 1.1% 
Tonnes = 1 4 9  

= 3.8% 

*Mi l l  Feed = 6.1% 
Tonnes = 588 
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McOame Ore Concentrator and Mi 11 Tests. 

INTRODUCTION: 

During November, 1986, t e s t  milling was performed on McDame development ore. 
On November 17, the concentrator received 766 tonnes of McDame ore. 
t h i s  amount, 149 tonnes grading 1.1% f ibre ,  were removed as concentrator 
t a i l s .  
then stockpiled separately i n  the dry rock storage. 

From 

The upgraded concentrator ore was dried to an average moisture of 2%, 

On November 21, 588 tonnes of the ore were processed through the Cassiar 
mill.  The mill produced 24.5 tonnes of re la t ively short f ibre .  This yield 
of ,4.16% compared favorably with t e s t  mil 1 resul t s .  7- 

> 

A bulk sample, taken from the mill t a i l s ,  was tested on the new wet mill re- 
search .c i rcui t .  The wet mill recovered 1.5% f ibre ,  which theoretically 
brings the total  milling yield to 5.7%. 

I n  summary, the McOame ore was run  through three processing stages. The  
f i r s t  was a concentrating and drying process, followed by a dry milling phase 
then, thirdly,  a wet milling procedure. The following i s  a detailed descrip- 
tion o f  each of t h e  three processes or phases used. 
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Concentrator Test: 

Approximately 1 000 tonnes o f  McDame contact  ore was de l i ve red  t o -  t he  'Cassi a r  
M i l l  v i a  40 t o n  haul t rucks  i n  November, 1986. 

s t o c k p i l e  o f  t h i s  ore, then t rea ted  i n  the  t e s t  m i l l ,  i nd ica ted  the  recover-  

ab le  f i b r e  content t o  be about 4.5%. 

Grab samples taken from the 

The concentrator  t e s t  run  was scheduled t o  inc lude i n i t i a l  c rushing w i t h  a 

por tab le  gravel  p i t  crusher but,  because the crusher proved t o  be undersized 
f o r  the j o b  ( the  main fuse blew upon loading, and the hopper was too small), 

the McDame ore  was fed d i r e c t l y  t o  the g r i z z l y .  As expected, d i r e c t  feeding 

r e s u l t e d  i n  a considerable amount o f  down t ime due t o  plugged chutes. 

On November 17, 1986, a t  10:35 a.m. the f i r s t  bucket o f  oi-e was dumped, and 
the  concentrator  t e s t  o f f i c i a l l y  ended 14.1/2 hours l a t e r ,  a t  1:OO a.m. 

November 78. Inc lud ing  the  1.1/2 hours o f  p re - tes t  wai t ing,  the t o t a l  t e s t  

wa i t  and down time was 8.5 hours. Table 3 o u t l i n e s  these delays: 

Table 3 
Delay Desc r ip t i on  Tota l  Delay Time 

1. Plugged feed chutes t o  C I A  and C I B  ty rock  secreens 4 hours 
2. Problems w i th  gravel  crusher 
3. Waiting f o r  loader 
4. Broken d iese l  l i n e  
5. Plugged pan feeder 

2 hours 
1.1/2 hours 
1.1/2 hours 
1.1/2 hours 

McDame Ore Concentrator and M i l l  Tests: 

During the  7.1/2 hours o f  operat ion,  an average o f  102 tonnes o f  ore per hour 
were fed through the concentrator .  
feed a t  1.1% f i b r e .  
moisture content l eve l s .  Th is  ore was i s o l a t e d  i n  the d r y  rock storage area, 
i n  preparat ion f o r  the m i l l  t es t .  The r e s u l t s  o f  the Bauer-McNett, T&N 
c l a s s i f i e r  runs, and screen analys is  fo r  the concentrator  are shown i n  Tables 
4,5, and 6, respec t ive ly .  

The concentrator  re jec ted  19.45% of the 
The remaining 617 tonnes was d r i e d  f rom 5.2% t o  2.0% 

Three 1 aborers were respons ib le  f o r  removing contaminants and oversized rock 
f rom the CO1 and C03 b e t l s .  Table 7 i s  a l i s t  of contaminants removed from 
the  McOame ore. Though the  contaminat ion l e v e l  was founcl t o  be h igh  i n  t h i s  

w case, actual  product ion f rom underground ore  should be almost contaminat ion 
f r e e  f o r  the  proposed b lock  cav ing method, 

, <<.- 
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S amp1 e Type 

McDame Ore (Stock 
pi 1 e )  

C O 1  (Conc .  Feed) 
CO9 (Dryer Feed) 
T1A (Conc.  Tails)  
C l A & C l B  'Thrus ' 
C03 (C02 'Overs ')  
C03 'Thrus' 

Table 4 

McDame Ore Concentrator Test Results w i t h  Bauer-McNetts 

Adjusted for Dust Adj-Ave Bauer-McNett Ave.Act.Bauer-McNett 
ADD TOTAL 

% F . F .  % C . F .  %FF/CF PASS FIBRE +4 +14 +35 +200 - 2 0 0  +4 +14 +35 +200 - 2 0 0  

1.32 
0 . 8 1  
0.77 
0.18 
2.03 
0.12 
0.39 

2.49 
1 .72  
2 .27  
0.56 
1 . 9 6  
0 . 6 5  
1 . 3 1  

3.81 
2.53 
3.04 
0.74 
3.99 
0.77 
1 . 7  

0 . 6 4  
0 .65  
0 .75  
0.4 
0 . 9 8  
0 . 4 9  
0 . 8 8  

4.45 
3.18 
3.79 
1.14 
4.97 
1.26 
2.58 

1 0  23 
7 1 9  
6 24 
7 1 5  
6 19  

10 1 9  
4 1 7  

25 
23 
26 
20 
24 
15 
34 

20 
29 
22 
38  
29 
35 
23 

22 
22 
22 
20  
22 
2 1  
22 

2 1  
1 6  
2 1  
12  
16  
1 3  
16  

26 
26 
27 
23 
27 
15 
35 

1 7  
1 8  
15 
2 1  
1 8  
1 8  
17  

27 
3 4  
3 1  
39  
34 
4 8  
29 

Notes: 1. The T1A ( t a i l i n g s  sample was removed from t h i s  year ' s  sample points) 
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TABLE 5 

McDAME ORE CONCENTRATOR TEST RESULTS WITH T&N CLASSIFIER 

ADJUSTED FOR DUST ADJ-AVE T&N CLASSIFIER AVE. ACT. T&N CLASSIFIER 

ADD TOTAL 
Sample Type %F.F, %C.F. %FF/CF PASS FIBRE +7 +14 +25 t50 -4-200 -200 +7 t14 +25 t50 1.200 -200 

McDame Ore 
(Stockpi  1 e) 1.38 
CO1 (conc.feed) 0.88 
CO9 (dryer feed) 0.73 
T1A (conc,tails) 0.16 
C1A &C lB  'thrus' 2.04 
C03 (COl'overs') 0.11 
C03 'thrus' 0.14 

2.65 
1.79 
2.35 
0.55 
2.14 
1.05 
1.4 

4.03 
2.67 
3.08 
0.71 
4.18 
1.16 
1.8 

0.75 
0.67 
0.71 
0.38 
1.07 
0.51 
0.91 

4.78 
3.34 
3.79 
1.09 
5.25 
1.67 
2.71 

22 
20 
22 
21 
25 
22 
24 

27 
31 
25 
28 
28 
31 
34 

18 
20 
23 
18 
21 
18 
16 

22 
22 
22 
22 
22 
22 
22 

3 
3 
3 

20 
18 
20 
15 
22 
19 
23 

24 
20 
22 
20 
25 
27 
33 

16 
16 
20 
15 
18 
16 
15 

29 
31 
30 
42 
31 
32 
25 

. .  

.: . ' 

. .  
. .. ' . - ..:.. . . 
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Sample Type 

GDame Ore ( S . P . ) *  

C O 1  be l t  (conc .f eed) 
CO9 dryer 
C03 ('overs'C02 screen 
C O l A & B  screen ' t h r u s t  

C03 screen - thrust  
T1A conc. t a i l s  

;amp1 e 
J t  .Kg. 

49.5 

41.5 
23.0 
34.5 
46.0 

35.0 
19.5 

-5- 

T A B L E  6 
McDAME O R E  CONCENTRATOR SAMPLES BOX ANALYSIS 

N O V E M B E R ,  1986 

% 
-i bre TT 

12.3 

11.3 

2.3 

Part 
+1.1/2" 

21.2 

20.0 

31.9 

8.7 

c le  S 
7 
9.1 

14.4 
1.7 
30.7 

10.3 

e Di w - 

8.3 

3.8 

- 

t r i  b u  
qp 
- 

14.1 

0.1 
23.6 

iu'ste: "Sampie collected from outsl'de stockpile before concentrating. 

ion  
+r/4" 

17.8 

2.0 
29.7 

Pan 
57.4 

54.3 
98.3 
35.1 

97.9 
13.9 

59. a 

Not screened on +3/4" - 1/4 'I screen s 
11 I1 

II II 

11 I1 

Not screened on 
+3 I t  - - - 1 

Not screened on +3" 

sc r ee n s 
I 1  I t  ' 

screen 
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TABLE 7 

McDAME ORE CONTAMINATION (NOVEMBER, 1986 1 
Loca t ion  
t o 1  l ec ted  Type 

1. CO1-CO9 Wood 

2 .  CO1-CO9 Metals 

3. C O 1 - C O 9  Paper 
Rubber 

Desc r iD t ion  of Contamination 

Roof p la tes ,  chains,  wire, strapping, 
w i r e  mesh, c a b l e  armour 

F r u i t  j u i c e  containers,  c i g a r e t t e  packs 
Gloves, dust  masks, survey tape, sand 
paper, ear p lug  bags, rope, e l e c t r i c  
cable covers, exp los i ve  covers 

4. CO1-CO9 Shotcrete 

5. 22-HS-A4A Rubber t i r e  b i t s ,  None1 tubes, survey 
22 -HS -A4B tape, wood, handi - w i  pes, c i g a r e t t e  b u t t s  

explos ive paper. 

Weight ( K g )  

1.7 

6.0 

6.0 

18.0 

1.0 
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M i l l  Test: 

A t  8:30 a.m. on November Z l s t ,  McDame o re  was processed by the Cassiar m i l l  

a t  a r a t e  o f  175 tonnes per hour. 

f i g u r e d  t o  the November, 1985 set-up. 

c i r c u i t s ,  and a l l  f l o a t s  were sent t o  t a i l s .  As opposed t o  l a s t  year, t he re  

were few m i l l i n g  o r  bagging problems. 
8. The l a s t  o f  the McDame ore  was fed i n t o  the p l a n t  a t  1.2:45 p.m. and f i b r e  

bagging was completed by 2:15 p.m. 

the  McDame d r y  rock s tockp i le .  

and caused a plugging o f  the m i l l  feeder chute DR-BF-R02. 

minute delay, wh i le  c l e a r i n g  o f  the  chute  took place, the remaining f rozen 

lumps were broken up by the loader.  

As c l o s e l y  as possible,  the m i l l  was con- 

There was no b lending between 

For bag swe l l i ng  resu l t s ,  see Table 

A l a y e r  o f  f rozen muck formed a c r u s t  on 

This l a y e r  produced f rozen lumps i n  the feed 

During the 35 

Four f i b r e  grades were produced du r ing  t h i s  run. 
the  f i b r e  q u a n t i t i e s  and q u a l i t i e s  y ie lded.  The 'AK' c - i r c u i t  produced a long 

Tables 9 and 10 summarize 

kkw and c lean ' A K '  f i b r e .  The ' A X '  f i b r e  was shor te r  than noivial Cassiar f i b r e ,  

bu t  contained less  dust.  Both t h e  ' A Y '  and ' A Z '  f i b r e s  were shor t  and dus ty  

and b a s i c a l l y  o f  ' A Z '  q u a l i t y .  Only 25 Kg o f  ' A '  grade f i b r e  was bagged dur- 

i ng  the McDame ore t e s t  run. Another 13 Kg o f  ' A '  f i b r e ,  and 1 Kg o f  contam- 

inants,  (see Table 7 ) ,  were c o l l e c t e d  from the t a b l e  a f t e r  HS-A4A & 6. -- The 
h igh  l e v e l  o f  contaminants i n  t h e  'A '  c i r c u i t  i s  a concern needing a t t e n t i o n  
and addressi ng . 
, - -  ---I----. ------~~.----~-'- /.--.--_ _I - _ _  -.-.-.*- - / .___, ---,-..-,-. -. ,... ,-~--,-d- 

- -1- 

The sample po in ts  f o r  t h i s  years t e s t  were i d e n t i c a l  t o  the 1985 McDame ore  
run. Inadequate sample s izes were obta ined from some sample points ,  however, 
due t o  the lower o re  grade and sho r te r  t e s t  per iod.  

Consequently, a f u l l  range o f  l a b o r a t o r y  t e s t s  could not be performed on a1 1 
sample po in ts .  Where t h i s  was the  case, a n o t a t i o n  o f  ' inadequate sample' 

was inser ted  i n  p lace o f  data values. The T&N c l a s s i f i e r  and Bauer-McNett 
r e s u l t s  f o r  m i l l  sample p o i n t s  are shown i n  Tables 11 and 12. The actual  

m i l l  y i e l d  was 4.2%, as 24.5 tonnes of f i b r e  wasproduced from 588 tonnes o f  

m i l l  feed. 
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TABLE 8 

The following resul ts  are the unit dimensions o f  the McDame 2 f i b r e  measured 
on November 24, 1986. 

MK MX M Y  
(1) 48.1/2 x 41" (1) 48.1/4" x 41" ( 1 )  48.1/4" x 41" 

( 2 )  48.1/4" x 41" ( 2 )  48" x 41.1/4" 

MZ 

(1) 47.3/4" x 40.1/2" 
( 2 )  47.3/4" x 40.1/2" 

The following resul ts  are the unit dimensions of the McDame 2 f i b r e  measured 
on December 8, 1986. 

MK MX MY 

(1) 48.1/2" x 41" (1) 48.1/2" x 41" (1) 48.1/2" x 41" 
( 2 )  48.1/2" x 41" ( 2 )  48" x 41.1/4" 

MZ 

(1) 47,3/4 x 40.1/2" 
( 2 )  47.3/4 x 40.1/2" 

Note: Very l i t t l e  change occurred on the McDame f ibre  probably due t o  shorter 
. f ibre .  (M.S. Taylor ) .  
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TABLE 9 

McDame Fibre - Composite Sample Test Results - C a s s i a r  

B a u e r  McNett Comb i ng Quebec S t a n d a r d  

Grade  # 4 14 35 200 -200 Av.L,  %+1/2 1/16” Box 1 Box 2 Box 3 Pan Cont Area  R a t i n g  
Mach Rock Surf Mag. 
- - - - - - - ~ . _ _ - - - - - -  

MA65 

MK 

MX 

M Y  

MZ 

4 81 4 2 1 12 ,346 24.9 13 14.4 1.2 0.3, 0.1 - 6300 0.15 

3 39 31 8 5 17 ,244 5.1 23 13 ‘ 2.2 0.7 0.1 - 6700 0.6 

2 7 37 30 8 19 .. - 9.2 5.2 1.6 0.1 5100 ,95 

1 2 6 26 21 45 - - 10.8 5.2 0.1 8200 2.67 

4 2 5 18 31 44 - - - 6.0 10.0 0.5 5000 3.05 



. .  
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T A B L E  1 0  

McDAME F I B R E  - COMPOSITE SAMPLE TEST RESULTS - CASSIAR 

T&N C l a s s i f i e r  T&N E l u t r i a t o r  
Mach 

Grade # .25 7 14 25 50 200 -200 G.F.  Freeness  Crude P a r t l y  Open Open -200 - - - - - - -  -- 
MA e 48 15 20 8 - 3 6 207 10.4 

MK - 41 25 16 6 6 10 144 10.7 20 10 60 10 

M X  - - 1 15 43 17 8 16 91 22.7 27 10 48 15 

M Y  - - -  1 10 29 24 36 51 206.0 9 14 42 35 

MZ - - -  - 3 24 35 38 44 203.0 15 14 38 33 
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TABLE I 1  

McDame O r e  - M i l l  C i r c u i t  T e s t s  - B a u e r  M c N e t t s  

A d j u s t e d  f o r  D u s t  

Sample Type %F.F. %C.F. XFFICF Pass F i b r e  4 14 35 200 -200 4 14 35 200 -200 

Mill Feed 1.58 3 .04  4.62 1,24 5.86  8 19 23 28 22 7 16  27 1 6  34 
M i l l  T a i l s  . 7 8  .69  1 . 4 8  .50 1 .98  4 10 1 4  50 22 2 6 1 9  24 49 
M i l l  T a i l s  [ T a i l i n g s  P i l e ]  
C o n c . T a i l s  [ T a i l i n g s  P i l e ]  
FC - X  3A&B ; X 4A&B ' ov e r  s ' ] 
HS-R7C&D ' o v e r s '  ] " I n a d e q u a t e  Sample' '  

Ay ,AZ ,Ta i l s  & 1954 w/b ] 

HS-R8A&B, O.M. T. 1 
FC-R8C&D ' o v e r s '  1 

AZ t a i l s  1 
T4C 1 



L 

t 
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TABLE 12 

McDame Ore  M i l l  C i r c u i t  T e s t  R e s u l t s  w i t h  T&N C l a s s i f i e r  

A d j u s t e d  f o r  D u s t  Ad j -Ave  T&N C1 a s i f i e r  Ave.Act .T&N C l a s s i f i e r  

Add T o t a l  
%F.F. % C.F. %FF/CF Pass F i b r e  +7 +14 t 2 5  +50 +200 -200 +7 t 1 4  t 2 5  t50  +200 -200 Sample Type 

M i l l  Feed 1.73 3 .08  4 .81  1.27 
M i l l  T a i l s  0 .94 0.08 1.74 0.58 
FC-X3A&B;X4A&B ' o v e r s  ' 0 .12  0.13 0.25 - 
HS-R7C&D ' o v e r s '  0.02 0.18 0.2 - 
H S -R 8A& B 0 .18  0.81 0.99 - 
FC-R8C&D ' o v e r s '  (T4A) 0.02 0 .21  0.23 - 
AY,AZ T a i l s & 1 9 5 4  W/B 1.63 0.25 1.88 
AZ T a i l s  1.0 0.26 1.26 - 
T4C 0.13 0.72 0.85 - 

6 .08  
2.32 
0 .25  
0.2 
0.99 
0 .23  
1 .88  
1 .26  
0.85 

4 5 22 29 18 22 3 4 19 26 1 6  32 

1 2 12 37 3 1  17 1 2 13 40 28 1 6  
4 3 1 7  37 19  20 4 3 1 6  34 1 6  27 

- 17 5 1  10 22 - - 1 7  50 10 23 
1 1 1 6  39 23 20  1 1 16 37 20. 25 

- 5 37 36  22 - - 3 21  2 1  55 
- 1 6 36 35 22 - - 5 28 26 4 1  
1 1 11 39 30  18 1 1 11 3 8  24 25 

1 1 9. 30 38 2 1  1 1 7 23 28 40 
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Wet Milling of McDame Tailings: 

A feed sample of approximately 1.5 tonnes was obtained from the sample point 
a t  the third floor pugmill. 
concentrator t a i l s . )  T h i s  was fed at  a ra te  o f  approximately 7 Kg/min. to  
the standard wet mill rock/fibre c i r cu i t .  Samples were taken over a 30 
minute period af ter  the c i rcu i t  was allowed to reach an operating balance. 

T h j s  represents total  mill ta,i1 i n g s  ( l e s s  

Fibre yield was calculated to be 1.5%. Insufficient f ibre  was generated to  
allow processing in the grading c i r cu i t  
t a i l ings  gave resul ts  o f  1.7 and 0.2% total  ( f ree  and contained) f ibre  
respectively. These resul ts  are normalized a t  8% d u s t  t o  match the f ibre  
produced. 

Test milling o f  the feed and coarse 

“.auw/ There were no major deviations from wet milling either present t a i l s  o r  
material from the t a i l s  pile.  The f ibre  production rate was low, consistent 
with the low feed grade. Most noticeable was the finer size o f  the feed 
mater i a1 . 
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Recommendations: 

1. To minimize down t ime dur ing  the concentrator  t e s t ,  the McDame o re  

should be crushed t o  produce a feed d i s t r i b u t i o n  s i m i l a r  t o  normal 

product ion.  

through the t ram l ine  crusher and then feed the  concentrator  s i t e  v i a  t h e  

t raml ine.  I f the po r tab le  crusher i s  t o  be used, a s u i t a b l e  feed hopper 

must be fab r i ca ted  t o  prevent b r i d g i n g  o f  ma te r ia l  over the apron 

feeder.  

The best way to accomplish t h i s  would be t o  run  the ore  

2. An e f f o r t  should be made t o  ensure adequate sample si.zes a t  a l l  t a i l i n g s  

sample po in ts .  

1 arger sarnpl es. 

( T h i s  m i l l  r u n  o f  McDame was too shor t  f o r  ob ta in ing  

3. Samples co l l ec ted  should be sent t o  a consu l t i ng  l abo ra to ry  f o r  

v e r i f i c a t i o n  as soon as a s u i t a b l e  t e s t i n g  l a b o r a t o r y  i s  determined. 



1 .  G r a v e l  P i t  Crusher 

2. McDaine Ore I j e f o r e  Concentr,ttot. 



%ad 







9. M i l l  Feed f 1 4  Conveyor 

10 .  Normal Cass i a r  Feed 97) VS Nc[)ainc? I-eed 4%- 



11. Rockline HS-R2 Hall Screen. 

12. Rockline HS-R1 Hall Screen 



13.  Reject Material O f f  o f  HS-A4  Ha11 Screens 

I 

14.  Garbage f r om HS-A4  Hall  Screens. 



APPENDIX IV 

DIAMOND R I L L  HOLE DATA 

W 



FORM DD-3 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-1 DEPTH 

INCLINATION -21O SECTtON 

DE PAR TUR E 7368 - 22 ELEVATION 1409-09 m 

113.39 m 

LEGEND 

I 

b I.L. I 
SCALE: STARTED June 20 FINISHED June 27 LOGGED dz+e 

FROM 
Metres 

1.5 

47.5 

50 

57.5 

'65.5 

u3.39 

W- t 

TO I  LENGTH^ DESCRIPTION 

50 I Black Graphitic Ikfonned Argi l l i te .  B l e b s  of pyrite m m n .  

23.3. Ribbon chert/Arqill i te.  V a r v i n g  pvr - ite content. 

Core mostly broken. 

Fault zones 74 - 81.7, 85.3 - 93.3, 96.6 - 113.39 

Slight colour alteration past 106 m ( N e a r  Serpentinite). 

E.O.H. Due to d i f f i cu l ty  of penetration. 

P- 

VISUAL 
LOG 



FORM DO-3 

PROPERTY McDame 

m Z I M U T H  125O 

L A  T I TU D E 660 8.0 3N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-2 DEPTH 114.30 m 

INCLINATION -25O SECT I ON 

DEPARTURE 7368.223 ELEVATION 1409.09 m 

b I. Lvn I 
FINISHED July 2 LOGGED d:+e SCALE: STARTED June 27 

f 

LEGEND 

77.7 184.4 I 

99.4 D4.31 

114 - 3  I I  
I 

DESCR I PTl ON 

Siliceous Argillite, poo r wispy pinch & swell beddinq 
Fault Zone, Arqillite mvlonite and crush breccias 

Fault Zone. Chert/Arqillite crush breccia 

V-- 

occasional lamellae 
66 e 1-70 crush breccias 

74.7 - 77.7 Fault and crush breccias 
Arsillite Fault qouqe 

Chert/Arqillite crush breccia, Sliqhtlv bleached 

Argillite Fault gouge 

Ribbon Chert/Arqillite, deformed, broken, much core lost 

108.4 reduce NQ to BQ 

E.O.H. due to very slow penetration 

VISUAL 
LOG 



FORM DD-3 

. 

DIAMOND DRILL CORE GEOLOGY LOG LEGEND 

Metres 

0.1 

:a3.4 

30.2 

STARTED 

m 
I I 

VISUAL -LOG1 



t .  



n 
R 
v 

c 

1.5 

,- . .. 

.-. -.. ,-- 

U8603 C C k G  

’7 

9.1 16.8 

METERAGE 

- -. ‘I 
.. . e- 

24.4 

h -? 



50 - 

49 - 

30 - 

20 - 

10 -_ 

0 -  

,- 

U8603 Rh lR  

/, 
/ 

1.5 9.1 16.8 

M ETERAGE 

24.4 



U8603 FIBRE LENGTH DISTRIBUTION 

26 

24 

22 

20 

18 

16  

14 

12 

10 

8 

6 

4 

2 

0 

3 4 5 6 8 10 12 14 16 18 20 22 24 1 2 

LENGTH (16  t h s )  



5 { 6.5Z) 

4 (1 1.3%) 

U8603 FIBRE DISTRIBUTION 

+ 1 /2"  (3.7%) 

6 (10.4%) 

\ 
14.0%) 



FORM 00-3 

PROP E RTY McDame 

e Z I M U T H  65.7O 

LATITUDE 6651.0N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-4 DEPTH 160.93 

SECTION 6649 0 INCLINATION -1.8 

DEPARTURE 7605.93 ELEVATION 1415.07 

LEGEND 

I 

b I. Lvn 1 
STARTED Auq. 6 FINISHED Aug. 13 LOGGED dz+e SCALE: 

I . 
DESCR I PTlON 

74 m reduced HO to NO 

121 124.4 Fault Zone, cleaved and gowe 

124.4 160.9 Dark green, becomes medium green, f ib re  bearinq beyond 

129 m, competent, few joints. 

160.9 E.O.H. 

, 

4 

> 

VISUAL 
LOG 



t 

C' 



c f 



Ut3604 CCRG 

12 I 1 

10 

9 

e 

7 

6 

5 

c n 

4 

3 

2 

1 

0 
1.5 16.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 153.9 

METERAGE 



50 

l l 

40 

30 

2Q 

10 

1.5 16 .8  32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 153.3 

METERAGE 



c 

0 u 
W a 

U8604 FIBRE DISTRIBUTION 
32 

130.1 
30 

28 

26 

24 

22 

20 

18 

16  

14 

12 

10 

8 

6 

4 

2 

0 

21.1 

17.1 

11.5 

7.5 

3.4 - 2.6 

1 2 3 4 5 10 12 14 16 18 20 22 24 6 8 

LENGTH (16 ths) 



U8604 FIBRE DISTRIBUTION 

5 

4 (1 1.5%) 



_. 

FORM DD-3 

STARTED Auq.14 FINISH ED Am. 20 LOGGED date '- 

PROP E RTY ~ , c ~ a m e  

-71 MU TH I) 

LATITUDE 6649.9N 
I 

SCALE: 

DIAMOND DRILL  CORE GEOLOGY LOG 

HOLE- U86-5 DEPTH 92.35 

INCLINATION -90 SECTION 6 6 4 9 ~  

DEPARTURE 7603.83 ELEVATION 1413.8 

LEGEND 

DESCRIPTION 

Serpentinite, Medium green, low grade fibre bearing. 

Minor shears 6.2-10, 17 -23 

Fault zone, 23.9 - 25.9 gouge, otherwise broken w i t h  minor gougi 

Light green, good fibre, mottled appearance 

Fault zone. broken with muues 

Light green, good fibre, gradually become more broken and 

faulted to bottom of section. 

Fault zone, gouge 

M e d i u m  green, broken, minor shears 

85.4 - 86.3, 89.3 - 91.4 

E.O.H. 

VISUAL 
LOG 



c 

c 

i. 

i 

i. 

" \  

hid 

6.64 



!, 

I 

q 

i 

/ d 

c 

c 

6 

e 
I 

c 



(R 

22 

20 

18 

1 6  

74 

12 

10 

e 

6 

4 

2 

0 

U8605 CCRG. 

1.5 9.1 16.8 24.4 32.0 39.6 47.2 54.9 62.5 70.1 ‘77.7 85.3 92.4 

M ETERAGE 



U 
2 
U 

50 I 

40 - 

30 - 

20 - 

10 - 

G -  
1.5 16.8 32.0 47.2 62.5 77.7 92.4 

METE RAG E 



15 

14 

13 

12 

1 1  

10 

9 

a 
? 

6 

5 

4 

7 
d 

2 

1 

0 

c 
U8605 FIBRE LENGTH DISTRIBUTION 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16  ths) 



\ 

t? 

U8605 FIBRE DISTRIBUTION 

+1/2" (31 

2 (1 4.8%) 

0.7%) 
6 



FORM DD-3 

HOLE- U86-6 DEPTH 16.46 m 

INCLINATION +48,1° SECTION 6649N 

PROPERTY McDame 

' ZIMUTH 88.75 

LATITUDE 6649.75N 

STARTED Aug. 21 

0 

uu' 

W OVERBURDEN 
B SLATE 

. C CARBONATE 
' Q QUARTZITE 

D OlORlTE 
V VOLCANIC 
S SERPENTINE 

16.5 

DESCRIPTION 

E.O.H. 

VISUAL 
LOG 



t 

c 
i 
(- 

c;' 

3. i5 

Q' 

f 

C' 

I 

i 

I 

, J  
I '  

( W  

6 .  

c 



.,-- 

e 
U8606 CCRG 

6.1 7.6 9.1 10.7 12.2 13.7 15.2 16.5 1.5 3.0 4.6 

METERAGE 



50 

4 0 

30 

U 
2 
IY 

20 

I n  

0 

U8606 R M R  

1.5 3.0 4.6 6.1 7.6 9.1 10.7 12.2 13.7 15.2 16.5 

METE RAG E 



U8606 FIBRE DISTRIBUTION 
34 

32 

30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



4 

c" 
U8606 FIBRE DISTRIBUTION 

(32.6%) 

2 (28.4%) 



FORM DD-3 

LEGEND DIAMOND DRILL CORE GEOLOGY LOG 

PROPERTY MCDAME HOLE- U86-7 DEPTH 141.43 

m Z I M U T H  goo INCLINATION -44 SECTION 6649 

LATITUDE 6649.9N DEPARTURE 7605 .OE ELEVATION 1413.8 m 

b I. Lyn STARTED AUg. 22 FINISHED Aug. 30 LOGGED dL+e 
FROM 
Metres 

1.15 

141.4 

t 

TO LENGTH 
I m  I DESCR I PTl ON 

cleaved and gouge 

Minor shears 92 - 98 

Broken 94.5 - 103.6 

Minor shear 110 - 112 

1 1 4  - 118.1 fault zone, mstly gouqe, picrolite and l i z a r d i t e  

veininq a t  base 

121.6 Feduced HQ to NQ 

123-1 - 126.2 Minor f a u l t ,  fractured and broken w i t h  short 

sections of gouge 

Serp w i t h  occasional gouges to E.O.H. 

E.O.H. 

I I 

~ 

VISUAL 
LOG 



c 



'"' 

i 
\ 



17 

1 6  

15 

14 

13 

12  

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

C) L 

1 

0 

U8607 CCRG 

I 1 
tl 1 

n - i  Mt l  

1.5 16.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 
I 

METERAGE 



,-. - .-. -. 

U8607 RMl? 
50 

40 

20 

10 

1.5 -1 6.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 

METERAGE 



W 

Ut3607 FIBRE DISTRIBUTION 
26 1 

20 -” 18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

6 8 10 12 14 16 18 20 22 24 1 2 3 4 5 

LENGTH (1 6 ths) 

17.4 

0.3 0.4 



C' 
U8607 FIBRE DISTRIBUTION 

6 

3 (12.5%) 

-4%) 



FORM OD-3 

TO 

L59.4 

PROPERTY 

e - I M U T H  ago 

LATITUDE 6649.89 

LENGTH OESCR I PTlON 

Serpent inie ,  dark green to medium green, m o t t l e d ,  f i b re  

bearing, fractmed, occasional shears with thin gouges. 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-8 DEPTH 210-0 m 

SECTION 6649N 0 INCLINATION -27 

DEPARTURE 7604.4 ELEVATION 1414.15 

203.9 

LEGEND 

Light green serpentinite, f i b re  bearing, curving joints,  

b I. Lyn STARTED Aug. 30 FINISH ED Sept. 7 LOGGED dz+e 

210 

FROM 
Metres 

1.2 

ta lq ,  Occasional l i z a r d i t e  veins, broken, minor sheared sectio 

Medium green serpentinite, f i b r e  bearing,minor sheared sections. 

E.O.H. 

159.4 

203.9 

210 

5.5 - 7.3 shear zone 

9.5 - 16.2 Fractured, thin gouqes spaced % to 1 m 

] 42 - 54.6 Fault zone w i t h  gouge 

54.6 - 155.4 Occasional broken sections, minor shears a t  

1 117.8 - 122.2 

1 150.6 Reduce HQ to  NQ 

155.4 - 159.4 Shear zone, numerous curving s l i p s  

- 
VISUAL 
LOG 



i 

.- l i  :, >:,. 
L,. , i 2.' 

t 



S-  f ' 



( 'V 1b1.6 1hb.i 

166.1 i67.5 

i 

iQlid 

i 

i 



._ ... -. _. . _*--. ,.-- -. ,e ,,-. 

Id 

, 

12 c 

IC) 

Y 

8 

7 

6 

5 

4 

3 

2 

1 

0 
1.5 16.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 153.9 169.2 184.4 199.6 

METERAGE 



f 

U8608 R M R  

.-. 

40 - 

30 - 

20 - 

1 0  - 

0 -  

n 



W 
c3 

Z 
W 
V u 
W 

s 

a 

U8608 FIBRE DISTRIBUTION 
24 123.2 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

10 12 14 16 18 20 22 24 1 2 3 4 5 6 8 

LENGTH (16  t h s )  



+ 

(" 

U8608 FIBRE DISTRIBUTION 

6 (10. 

17.1%) 



FORM DD-3 

69.4 

P RO P E R TY ~mjqq~ 

e l M U T H  90 

LATITUDE 6649.9N 

STARTED Sept. 8 

Medium green, broken, curving joints, talcy, often minor gouges 

low grade fibre, broken 36.2 - 38.1, 39.6 - 41.8. 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-9 DEPTH 72.8 

SECTION 6649 INCLINATION -4 0 

DEPARTURE 7605.03 ELEVATION 1414 -75 

FINISHED Sept. 9 LOGGED i v  
FROM 
Metres 

1 

14.4 

32.4 

69 -4 
7 
/2.8 

LEGEND 

I I 

medium green to dark green. Gouges at 16.8 - 18.2, 19.6 - 21. 
22.6 - 23.8 

I E.O.H. Rods stuck 

LOG 



i ' 

'W 
t 

!' 

c c 

'w 
f 

c 



\< 
. ., 

- .. ’--. I ..-, .1 -- . .  ..., _-. - h I-. 

Ut3609 CCRG 

1.5 16.8 32.0 47.2 62.5 

METERAGE 



U8609 RtslR 

... 

I 

3 G  

20 

10 

1.5 16.8 32.0 

t\/l ET E RAG E 

47.2 62.5 



". . 

W 

U8609 FIBRE DISTRIBUTION 
39.2 40 I 

35 

30 

25 

20 

15 

10 

5 

0 

16.6 

9.1 

11.5 

7.9 

1 2 3 4 

9.1 

4.2 
rn 

V / I  0.0 0.0 0.0 0.0 0.0 0.c 
l A 5  0.9 

I I I I I 1 I I I I 

5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 t h s )  



i t-., 

U8609 FIBRE DISTRIBUTION 

+I /2" (6.6%) 

1 (39.2%) 

2 (16.6%) 



FORM DD-3 
1 of 2 

92.7 

LOO 

137.2 

!49.9 

!84.8 

!88 

!9i.6 

!9 3 

149.6 

DIAMOND D R I L L  CORE GEOLOGY LOG 

HOLE - U86-10 DEPTH 350.22 m 

INCLINATION -10.3O SECTION 6649 

DEPARTURE 7605.63 ELEVATION 1414-6 

M i u m  green, parts l iqht  qreen, mottled, fibre bearinq. talcy 

74.6 - 79.7 Minor f a u l t ,  broken 

Faul t  zone, dark, cleaved broken and qouqe 

Dark green, very broken, mny joints w i t h  l i z a r d i t e  and talc, 

sparse - no fibre 

Faul t  zones 113 - 114.9, 124.9 - 129.7 

130.15 reduced HQ t o  NQ 

Gradual change to dark-medium green, m o t t l e d ,  fibre bearing 

V e r y  l ittle breakage or faults - j o i n t s  

Gradual change to dark, s l i g h t l y  greyish green, d i f fuse  

m g n e t i t e  veins, talcy, sparse f ib re ,  l i t t le breakage 

Rodingite Dyke w i t h  reac t ion  rims of 0.45 m, Non-magnetic 

serpentinite each side 

V e r y  dark green serpentbite 

RAinqite Llyke with -.2 rn rims of non-mqnetic serpent ine 

Very dark qreyish qreen serp. 303.3 - 306.3 Faul t  zone, broken 

320.2 - 322.2 Faul t ,  core lost, broken to 326.7, minor broken 

L E G E N D  

92.7 

100 

137.2 - 

249.9 

284.8 

m . 8 8  

FROM 
Metres 

0.5 

15.2 

35.4 

51.8 v 

291.6 1-.. 

TO /LENGTH/ DESCR I P T l O N  
~ 

VISUAL 
LOG 

. . */2 



. .  

Metres 

349.6 

4 

FORM DD-3 
2 of 2 

sections to 342. 

344.7 - 345.3 Altered serp. 

E.O.H. 

Picrolite and brucite on joints 

PROPERTY M c D W  

gm,+4ZIMUTH goo 

LATITUDE 6649.9N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-10 DEPTH 350.22 m 

INCLINATION -10.30 SECTION 6649 

DEPARTURE 7605.63 ELEVATION 1414.6 

LEGEND 

I 
b I. r . s  

STARTED Sept.10 FINISHED Sept. 22 LOGGED d:+e SCALE: 

FROM TO LENGTH DESCRIPTION VISUAL 
LOG 



c' 









c 

i 

i 

t' 

f. 



n 
R 
v 

0 
rY 
0 
0 

12 

11 .  

10 

9 

8 

7 

6 

5 

4 

3 

2' 

1 

0 

U8610 CCRG 

1.5 32.0 62.5 93.0 123.4 153.9 184.4 214.9 245.4 275.8 306.3 336.8 

METE RAGE 



U 8 6 I 0 R bl E 
50 

1 

40 

30 

20 

10 

1.5 32.0 62.5 93.0 123.4 153.9 184.4 2'14.9 245.4 275.8 306.3 336.8 

METERAGE 

P 



28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

U8610 LENGTH DISTRIBUTION 
For 0 - 253.0m ave.= 3.77% 

7 

f / - -  1 

/ /  

1 

LENGTH (16 t h s )  



c f -' 

W 

z 
W 

U8610 FIBRE DISTRIBUTION 

30 

22  

20 

18 

16 

14 

12 

10  

8 

6 

4 

2 

0 

15.6 

m 
12.0 
v/I 10.5 

9.0 

7.0 

I 

1 

3.0 

2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



c 

6 

5 

U86 IO LENGTH DISTRIBUTION 

15.6%) 

3 (12.4%) 



U8610 FIBRE DISTRIBUTION 

3 (12.0%) 



FORM DD-3 

DEPTH 299.3 PROP E R TY MCDAME HOLE- U86-11 

4 Z l M U T H  90 INCLINATION -18.4 SECTION 6649 

W OVERBURDEN 
8 SLATE 
C CARBONATE 
Q QUARTZITE 
0 DIORITE 

I ~ V VOLCANIC 
S I SERPENTINE 

DESCRIPTION 

299.3 

130.2 -In gouge3L 177-4 - 7. 

178.9 Reduce HQ to NQ 

Minor fibre below 282 m, sparse b e l o w  291 m 

E .O.H. 

I 

VISUAL 
LOG 



f 1. c 







. j  

(I 

i 

! 

c 



U 8 6 1 1  CCRG 

n 
R 
v 

13 

12 

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

1.5 32.0 62.5 93.0 123.4 153.9 184.4 214.9 245.4 275.8 

METERAGE 



U86-1 I R M R  
50 

40 

30 I 
20 

10 

CJ 
1.5 32.0 62.5 93.0 123.4 153.9 184+4 214.9 

M ETE RAG E 

,-. r* .- -.-I * h m .- -, 

A 
It 111 w HI 

245.4 275.8 



r-. 

c 

0 
E 
W 
CL 

32 

30 

2a 

26 

24 

22 

20 

18 

16 

14 

12 

10 

a 
6 

4 

2 

0 

U861 I LENGTH DISTRIBUTION 
For 0 - 269.7m ave. = 3.74% 

7 1  n 
I' 1 

1 2 3 4 5 6 a 10 12 14 16 18 20 22 24 

LENGTH (1 6 t h ~ )  



U861  I FIBRE DISTRIBUTION 

34 132.3 I 
32 30 m 
22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 
0.2 0.0 0.0 0.c 

10 12 14 16 18 20 22 24 1 2 3 4 5 6 8 

LENGTH (16  ths) 



U861 1 LENGTH DISTRIBUTION 

6.9%) 

(9.1 %) 4 



,-. 

U861 I FIBRE DISTRIBUTION 



FORM DD-3 

b I  STARTED Oct. 6 - F I Nl SHED ~ct. 11 LOGGED dz+e' 'Ivn 

PROPERTY McDAME 

I 

I 
SCALE: 

-4ZIMUTH 27Q0 

LATITUDE 6647.8N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U 86-12 DEPTH 165.2 m 

INCLINATION -38O SECTION 6649 

DEPARTURE 7601.23 ELEVATION 1414.0 m 

LEGEND 

Metres I 
I I I 

broken and faulted. 

LOG 



i 

i 

i 

I 



f 

!. 

c 

W 
f 



i 

c 

c 

6' 

r 

c 

c 

f 



n 
69 
v 

1 6  

15 

-1 4 

U8612 CCRG 

m 

/ - 
, 

13 

12 

1 1  

10 

9 

8 

7 

E 

5 

4 

3 

2 

1 

0 

1.5 16.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 153.9 

M ETE RAG E 



50 

40 

30 

20 

0 

I 
, 
, 

U8612 R M R  

1.5 16.8 32.0 47.2 62.5 77.7 93.0 108.2 123.4 138.7 153.9 

M ET E RAG E 



t- 

0 
fY 
W 

5 

a 

U8612 LENGTH DISTRIBUTION 
For 0 - 126.5m ave. = 4.60% 

20 

18 17.3 

16 

14 

12 

10 

8 

6 

4 

2 

0 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 t h s )  



11861 2 FIBRE DISTRIBUTION 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 
1 2 3 4 5 6 e, '10 12 14 16 18 20 22 24 

2.1 2.0 

LENGTH (1 6 t h ~ )  



c 
U86 12 LENGTH DISTRIBUTION 

6 (11. 



U86 I2 FIBRE DISTRIBUTION 

6 (1 1. 

5 8.6%) 

3 (11.9%) 



FORM OD-3 

PROPERTY WDAME 

m I M U T H  86 .OOo 

LATITUDE 6728.618N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-13 DEPTH 238.05 m 

INCLIN'ATION -40.15O SECTION 6828 m 

DEPARTURE 7625.2533 ELEVATION 1568,589 

FROM 
Metres 

1.13 

18 -3 

20 -9 

142.2 

156 -7 

238 .O 

TO 

18.2 

20.5 

142.2 

156 .; 

238.1 

LENGTH DESCRIPTION 

. .  V e r y  dark grey s l i ah t ly  gzeenisb s e q x a x a i  dark green- 

l i za rd i t e  veins. 

uqite, l i uh t  ureenuh arev . .  

Very  dark qreyish qreen sew, sparse fibre, talcy 

Fault zones: 27.4 - 42.2 Broken, sections of gouge 

48.1 - 49.4, 60.6 - 62.5 Extremely cleaved and qouqe 

81.2 - 84.7 
89.3 - 102.6 Fault zone, broken with cleaved zones, brucite 

and p ic ro l i te  veins 

Fault zones: 109.1 - 110, 119.2 - 125, 127.6 - 130, 139.9 - 

142.2 

Gradual chanqe to dark green serpentinite, sparse to minor 

fibre.  Fault zone 151.4 - 154.1. No f ibre  

Fault zone 

cleaved w i t h  sections of gouge 

Dark green to very dark green. Very broken and 

E.O.H. IQds broke 

VISUAL 
LOG 





i c 



,f 

i 



- c 

0 v 

C. n ,- .... 

U8613 C C k G  

-. -. 1 < 

1.52 32.00 62.48 92.96 123.44 153.92 184,40 21 4.88 

METERAGE 

rl P ‘7 h .-. 



c 

CK 
H 
IY 

-. rl 

..- < 

50 - 

40 

I n  

3Q 

20 

10 

0 
1.52 32-00 62.48 92.96 123.44 153.92 184.40 21 4.88 

M ETE RAGE 

n ”! 



50 

40 

30 

20 

10 

0 

U8615 R M R  

1.52 32.00 62.48 

.") .+-. c1 
1 

92.96 123.44 

hA ETE RAG E 

153.92 184.40 21 4.88 



U8613 LENGTH DISTRIBUTION 

50 

40 

30 

20 

10 

0.0 0.0 0.0 0.0 0.0 0.0 
0 1 

4.6 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



U86 1 3  LENGTH DISTRIBUTION 

3 

4 

(8.6%) 

+ 1 /2" (6.3%) 

\ 
\ 

1 (54.4%) 

P -, ,- ,- c ,-.. ,-. 



FORM DD-3 

PROPERTY W D W  

B l M U T H  2 70° 

LATITUDE 6647.8N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-14 DEPTH 168.86 m 

INCLINATION -3O SECTION 6649 

DEPARTURE 7601.43 ELEVATION 1414.8 

b R.E.M. d_z+e STARTER cct. 12 FINISH ED Oct. 18 LOGGED 

FROM 
Metres 

1.5 

a 
37.5 

62.5 

? 
90.5 

91.9 

142.8 

148.1 

159.1 

168.9 

TO JLENGTH~ DESCRIPTION 

inqier with a l te ra t ion  

VISUAL 
LOG 



c c 

r: C' 



c 

73.15 74.68 
74.68 7t.20 '" 

4.37 



(I 



16 

15 

14  

1 3  

12  

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

U8614 CCRG 

3.05 18.29 33.53 48.77 64.01 79.25 94.49 109.73 124.97 140.21 155.45 

METERAGE 



U8614 R M R  

40 

30 

20 

10 

0 
3.05 15.29 33.53 48.77 64.01 79.25 94.49 109.73 124.97 140.21 155.45 

M ETE RAGE 



26 

24 

22 

20 

18 

16  

I- 
Z 14 W 
0 

12 
LT 
W 
n 

10 

8 

6 

U8614 LENGTH DISTRIBUTION 
For 0 - 105.2m ave. = 3.41% 

24.6 

9.6 

8.1 

~ 

9.3 

3.9 4.2 

0.0 0.0 0.0 ’ 
1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (1 6 ths) 



28 

25 

24 

22 

20 

18 

1 6  

I4 

12 

IO 

8 

5 

4 

2 

U 

U86 14 LENGTH DISTRIBUTION 
27.8 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (1 6 ths) 



U86 14 LENGTH DISTRIBUTION 

+ 1 /2" 

6 (9.3%) 

5 

5.1 %) 



..- I .  - 

i .-. .-. ,--. .A h ,*. ~ .. .-.. 

U86 14 LENGTH DISTRIBUTION 

7.8%) 

6.4%) 

3 (9.9%) 



FORM DD-3 

b R.E.M. 
STARTED O c t o  l-9 FINISHED Octo 25 LOGGED dz+e 

PROP E RTY M c D W  

e l M U T H  277.27 

LATITUDE 6647-792N 
I 
I 

SCALE: 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-15 DEPTH 184.71 m 

INCLINATION -68 43O SECTION 6649 

DEPARTURE 7601-862E ELEVATION l4 l4-286 m 

LEGEND 

113.7 149.7 + 
149.7 I I  152 

$- 159.6 160.9 

160.9 1178.91 

178.9 I I  184.7 

DESCR I PTlON 

Serpentinite, mediumdark qreen, f ibre  bearinq, broken 

Lighter grey green, good f ibre ,  often broken 

Fault zones: 16.3 - 17.1, 24.4 - 25.8, 28.6 - 32.9, 58.2 - 61.3 

V e r y  dark qrey to black serp, f ibre  bearincr 

Dark green to apple green, fractured, f ib re  bearinq 

Broken 67.4 - 69.2, 70.7 - 71.9, 79.6 - 90.2 

Fault zone 90.2 - 91.9 

Dark qrey qreen, f ib re  bearinq 

Fault zones 98.2 - 107.6, l i zz rd i t e  a-moon. 112.2 - 113.7 

Very  dark qrey green to blackish green, minor f ibre  

Fault zones 118.6 - 122.8, beq i n  t o  qet greyish 

al terat ion past 138.4 m, minor fau l t s  scattered. 

Light grey green altered serp., broken and sheared 

Dark grey serp, f a u l t  156.1 - 159.7 gouge and broken 

Fbdingite, l i gh t  greyish green 

Serp f a u l t  zone, mostly altered to mottled med. grey-dark grey, 

some f i b r e  

Strongly altered l igh t  grey-greenish grey serp 

Argillite, fractured and broken 

E.O.H. 

VISUAL 
LOG 



i: 

f" 

4.14 

3.f5 





I' c 

6.53 

1 

W 

i 

I 

f 

E' 

i: 

i 

i 



. . , . . . . ,, 
.,. ,. . , I . , , . , . .  . ,  .li 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1.52 16.76 32.00 47.24 62.48 77.72 92.96 108.20 123.44 138.68 153.92 169.1 6 184.40 

M ETERAG E 



. ._ 

f 

Ub615 R M E  
50 

20 

1 G  

1.52 16.76 32.00 47.24 62.48 77.72 92.96 108.20 123.44 138.68 153.92 169.1 6 184.40 

METERAGE 



/-. 

21 
20 
19 
18 
17 
1 6  

15 
1 4  
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

U8615 LENGTH DISTRIBUTION 
For 0 - 97.5m ave. = 5.29% 20.7 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



.- 
-< e ,- A .- -. . -. . 

U8615 FIBRE DISTRIBUTION 

E 

C. ... 
-, 

-. --. 



U86 15 LENGTH DISTRIBUTION 

2 (14.8%) 

4 (9.8%) 



-. 

U8615 DISTRIBUTION 
24 

22 

20 

18 

16 

14 

12 

-lo 

8 

6 

4 

- 3 

o 

.--. ,.-\ ...,_ . ~. I-.. *. -. ..-. '-? -*\ 

f '  

3 4 ./ 6 8 10 12 '14 16 18 20 22 24 c; 1 2 

LENGTH (16  ths) 



FORM DD-3 

15.7 

16.5 

22.8 

38.6 

DIAMOND DRILL CORE GEOLOGY LOG 

S e w t i n i t e ,  dark grey, occasional lizardite strinqers 

Rodingite, whitish green 

Serpentinite w i t h  innumerable stringers of m q i t e  

Rodingite, w h i t e  

LEGEND 

272.8 Wim dark greyish al tered serp. 

266 - 267 F a d t b r e c c i a ,  carbonate cenented 

278.3 

278.9 

279.4 

280.2 

Argi l l i te ,  cherty, dark grey 

Iiodingi te 

Serpentinite, very dark green 

Rodingi te 

297.2 Argi l l i t e  

H O L E -  U86-16 DEPTH 297.18 Ill PROPERTY WAIVE 

A Z I M U T H  91.45O 

LATITUDE 6827.5N 

INCLINATION -25.25O SECTION 6828N 

ELEVATION 1568.2 m DEPARTURE 7627.8E 
I 

b I.L., D.B.P. 
STARTED et. 26 FINISHED NOVO 10 LOGGED dz+e SCALE: LENGTHJ’ DESCR IPTlON VISUAL 

LOG 
FROM 
Metres 

1.4 

15.7 

16.5 

22.8 

38.6 

57 

TO 

57 Dark greenish grey serp., some talcy joints 

Fault zone - f a u l t  breccia, gouge, broken 

Nan mgnetic serp 51.6 - 67.1 

Very dark qreyish green, occasional talc strhqers and 

l izard i te  veinlets,  sparse f ib re  

Fault zones 173.4 - 175, 183.8 - 185, 189.6 - 191.7 

151. 

151.5 E - 197. 

- 

- 

264. 197.2 
I 

4 

Very dark grey green to greenish black; talc, lizardite 

and calcite on joints, sparse f ibre ,  weakly sheared 

Fault zones 202.7 - 219.5, 263.7 - 264.6 f au l t  breccia 

211.5 reduced HQ to  NQ 
I I 

264.6 

272.8 274 -61 I Rodingite, l i gh t  grey 
I I 

274.6 

278.3 

278.9 

279.4 

V80.2 

297.2 E E.O.H. 



(- 

t 
kit 

f 

/ 

c 



c' 

i r : 





f 

c 



FORM DD-3 

b DBP STARTED Wt.  27 FINISHED mv. 3 LOGGED 

PROPERTY MCDAME 

1 
SCALE: 

m Z I M U T H  88.13 

167.6 

228.3 

LATITUDE 6710.191 

yellowish green 27 - 56 m and 76 - 96 
Dark green, low grade f ibre ,  occasional l i za rd i t e  

Dark green, gradually becomes darker, occasional l i za rd i t e  

veins and on joints , minor f ib re  

Fault zone 195 - 196.3 
E.O.H. 

4 

DIAMOND D R I L L  CORE GEOLOGY LOG 

HOLE- U86-17 DEPTH 228.3 

INCLINATION -14.27 SECTION 6706 

DEPARTURE 7713 -5  ELEVATION 1416 -1 

LEGEND 

FROM 
Metres 

2.1 

16.8 

20.1 

153 -9 

167.6 

1 

I V'SUAL 
DESCR I PTl ON 

To ILENGTHI LOG 









U8617 CCRG 

I- 

0 
U 
W a 

6 

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
1.52 32.00 62.48 92.96 123.44 153.92 184.40 21 4.88 

METERACE 

4 

I 
i 
I 



,--. . - 

c 

50 - 

40 - 

h .-? 

30 - 

U8617 R M R  

R 

20 

10 

0 
1.52 32-00 62-48 92.96 123.44 153.92 184.40 21 4.88 

METERAGE 



..I .^_ . .. . 

U8617 LENGTH DISTRIBUTION 
For 0 - 153.9m ave. = 4.48% 

21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

10 12 14 16 18 20 22 24 1 2 3 4 5 6 8 

LENGTH (16 t h s )  



r-__ > - .  

f 

+ 
Z 
W 
0 
cf 
w a 

U8617 LENGTH DISTRIBUTION 

n '? - c-: 

74. . 
L ,  

122.6 

22 

18 

16 

12 

10 

8 

6 

4 

2 

i) 

1 

18.3 

13.2 

9.8 
8.9 

4.0 

2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH ( I S  ths) 



--? 

U86 17 LENGTH DISTRIBUTION 

(1 7.8%) 



U86 17 LENGTH DISTRIBUTION 

+ 1 /2" (1  7.5%) 

18.3%) 

3 (13.2%) 



FORM DD-3 

DIAMOND DRILL CORE GEOLOGY LOG 

PROPERTY MmAME 

+ZlMUTH 181.76O 

LATITUDE 6698.50N 

HOLE- U86-18 DEPTH 264.57 m 

INCLINATION -54O SECTION 6706N 

DEPARTURE 7710.33 ELEVATION 1415.2 m 
I 

by DBP. IL I 
LOGGED dote SCALE: STARTED NOVO 4 FINISHED Nov. 12 

FROM TO  LENGTH^ DESCRIPTION I VISUAL I 

I 

* 

Metres I I I I LOG ! 





e 
c 

;.- -: . . .... 
ii. J? 

. .  - -  ... . . .  .:. ., 1 Y ,  



c 
r:. 

i. 6 :  



c 

, '. . 

I' 
f'. 
W 

f 

c.' 

S- 

c 

c 

cf- 

C. 



n 
R 
v 

C' 
0 

1 6  

15 

14  

13 

I 2  

1 1  

10 

Y 

3 

7 

6 

r 
d 

4 

3 

2 

1 

0 

1.52 

.. . .  
I-.. 

.. . . .  .... 

U8618 CCRG 

32.0G 62.48 9 2.9 6 123.44 153.92 184.40 21 4.88 245.36 

METERAGE 

--, .... '3, ...* 'Y 



- <  -. - .  

40 

30 

20 

0 
1.52 

,- 

32.00 62.48 9 2.9 6 123.44 153.92 184.40 21 4.88 245.36 

METERAGE 



c 
17 

16 

15 

14 

13 

12 

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

U 8 6 1 8  LENGTH DISTRIBUTION 
44.2 - 169.16m ave. = 124.9m of 6.59% 16.9 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



- Q 

24 

22 

20 

18 

1 6  

14 

12 

1 @  

8 

6 

4 

- 3 

0 

U8618 LENGTH DISTRIBUTION 

1 2 3 4 5 6 8 10 12 14 15 18 20 22 24 

LENGTH (1 Gths) 



(1 

U86 18 LENGTH DISTRIBUTION 

+ 1 /T i  

2 (14.3%) 

1 x) 

4 (10.9%) 



.-., 

+ 1 /2"  

6 (10.7%) 

U86 18 LENGTH DISTRIBUTIOI\I 



FORM OD-3 

DIAMOND DRILL  CORE GEOLOGY LOG 

PROPERTY McDAMl3 HOLE- U86-19 DEPTH 77.42 

M I M U T H  89.5O INCLINATION + 30° SECTION 6767 

LATITUDE 6765.86N DEPARTURE 7702.9E ELEVATION 1420.1 m 

LEGEND 

1 
SCALE: LOGGED 1 date 

STARTED Nov. 15 FINISHED Nov. 19 

FROM I TO /LENGTH/ 
Metres 

DESCR I PTlON 

% 
str- 

77.4 E.O.H. 

. 
VISUAL 

LOG 





i 

$' 

f. 

f 

c 

c 



6 -  

5 -  

4 -  

3 -  

1 -  

CJ8619 CCRG 

PI I 

1.52 16.76 32.00 47.24 62.48 77.42 

METE RAGE 



... 

U8619 R M R  
50 T 

30 

2 c"l 

1.52 16.76 32.00 47.24 62.48 77 A 42 

tvIETERAGE 



t- z 
W 

a 

.., 

.. .. ,-., 

U861 9 LENGTH DISTRIBUTION 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

i 2 3 4 5 6 8 10 12 14 16 -18 20 22 24 

LENGTH (16 ths) 

0.0 

h -3 
P ,e r m c h n r. -? h h rq 



.- .. ,-. ,-. . ..... -, ,.-, . .  

... . I .  . ., . . , ~  

U86 I9 LENGTH DISTRIBUTION 

+ 1 ,’Tf (3.8%) 

1 (47.2%) 



FORM 00-3 

DIAMOND DRILL CORE GEOLOGY LOG 

PROPERTY MAME 

H I M U T H  0.6164O 

LATITUDE 6714.682N 

HOLE- U86-20 DEPTH 158.8 

INCLINATION +0.132O SECTION 

DEPARTURE 7711.09LE ELEVATION 1416.520 
I 

b DBP I Zte SCALE: FINISHED Nov. 26 LOGGED STARTED Nov. 18 
t 

DESCRIPTION 

qoinq to dark ween, 

broken 

Fault  zones 127.1 - 130.8, 132.9 - 136.9, 146.3 - 158.8 

158.8 E.O.H. 

VISUAL 
LOG 



w c. 

f ~' 

i w 
t 



c . -  

('-. 
.' . 

. .. .. .... i; : f : :  . " 5. 

. - _  
j ... . 
i . L .. . . _  .. . . .  

9, 6.:; f 



.- 

U8620 CCRG 

M ETE RA I: E 



50 - 

40 - 

30 - 

20 - 

70 - 

0 -  

CI8620 R M R  

‘1.52 16.76 32.00 47.24 62.45 77.72 92.96 108.20 123.44 138.63 153.92 

Lit ETE RAGE 



..-. . -. 

I p. .- 

19.3 

,e-. ,̂ '.. -.. 

10.9 

m 7.6 

4.5 4.3 

1 2 3 4 5 6 8 1'0 12 14 16 18 20 22 24 

LENGTH (IS t h s )  



, .- ~ 

.- ,.- ..-. ,-.. I .  

U8620 LENGTH DISTRIBUTION 

I (39.9%) 

2 (19.3%) 



FORM DD-3 

LOGGED dz+e b DBP STARTED N w .  19 FINISHED Nov. 25 

DIAMOND DRILL CORE GEOLOGY LOG LEGEND 

I 

I 
SCALE: 

PROPERTY IWDAME 

L89.6 

L92.9 

*IMUTH 89.08O 

LATITUDE 6765.80N 

Fault zone 91.7 - 94.2, 98.8 - 99.7, 112.5 - 113.4 
Dark green, minor to  smse f ibre ,  broken 

Fault zone 156.4 - 159.1, 181.4 - 188.4 
Diorite 

. -  

HOLE- U86-21 

0 INCLINATION -14 .= 
DE PAR TU R E 770 3.20E 

DEPTH 192.9 m 

SECTION 6767N 

ELEVATION 1418.40 m 

FROM 
Metres 

1.2 

29.6 

14 2 

189.6 

192.9 
9 

DESCRIPTION I TO LENGTH I VISUAL 
LOG 



/"  , . .  
, '  

%lid 

i 

f 

(.'. 

i 

,,- - r: 
w 
f' 



c t 

4.94 
'2 

.su '. 

4 . u: i- 
s.$( c;: 



c 

! 

i 

c. 

! 

c 



9 

8 

5 

4 

I .52 16.76 32,OC) 47.24 62.48 77.72 92.96 108.20 123.44 138.68 153.92 1 6 9 . l 6  184.40 

METERAGE 



c 

-- 40 -+- I 

1.52 16.76 32.00 4 7 2 4  62.48 77.72 92.96 108.20 123.44 135.65 153.92 169.16 134.40 

M ET E RAG E 



26 

24 

22 

2Q 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

U8621 LENGTH DISTRIBUTION 
141.73m of 4.44% 

4 5 6 8 10 12 14 16 18 20 22 24 1 2 3 

LENGTH (16 ths) 



I- 

- --, .---, ,.-... ..-, .-, -. 

LJ8621 LENGTH DISTRiBUTlCN 
28 -I------ 

126.3 

17.5 

1'1.3 

7.1 

9.8 

3.4 3.4 

U' 7 4 5 6 8 1 0  12 14 16 18 20 22 24 

LENGTH (1  5 t h s )  

"t --. 



U862 1 LENGTH DISTRIBUTION 

3 (11.9%) 



.-. _.-. ---. 

Us62 1 LENGTH DISTRIBUTION 

6 (9.8%) 

5 (7.1%) 

4 

3 (1 1.8%) 

R 



FORM DD-3 

PROPERTY McDAME 

*ZlMUTH 89.54 89O 

LATITUDE 6765.8N 

DIAMOND DRILL  CORE GEOLOGY LOG 

HOLE- U86-22 DEPTH 273.71 

INCLINATION -6g0 SECTION 6767N 

DEPARTURE 7702.1 ELEVATION 1417.9 

LEGEND 

b DBP I 
SCALE: 

I - I 

FROM 
Metres 

1.5 

223.7 

273.71 

DESCRIPTION 
To lLENGTHl VISUAL I LOG 

I I 



c 





c 



/ 

"W 



U8622 CCRG 

n 
R 
v 

12 

1 1  I 

10 I n 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1.52 32.00 62.48 92.96 123.44 153.92 184.40 214.88 245.36 

M ETE RAG E 



50 - 

40 - 

30 - 

U8622 RMR 

1.52 32.00 62.48 92.96 123.44 153.92 184.40 214.88 245.36 

M ETE RAG E 



U8622 LENGTH DISTRIBUTION 
0 - 225.55m ave. = 225.55m of 5.15% 23.7 3 6  . 

16 

14 

12 

10 

8 

6 

4 

2 

13 
0.0 0.0 0.0 

I I I I 1 i I I I I I I I I I u 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 ths) 



i- f 

U8622 LENGTH DISTRIBUTION 
26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (1 6 ths) 



U8622 LENGTH DISTRIBUTION 

7.6%) 

3 (12.0%) 



+1 

6 (8.5%) 

5 (7.8%) 

4 

n 

U8622 LENGTH DISTRIBUTION 

1 %) 

(1 7.6%) 

3 (1 1.8%) 



FORM DD-3 

. 103.6 

DIAMOND D R I L L  CORE GEOLOGY LOG LEGEND 

PROPERTY M c D N  HOLE- U86-23 DEPTH 103.63 m 

SECTION 6706~ INCLINATION -60 0 &Z I MU T H 89O55O 

LATITUDE 6711.75N DEPARTURE 7713.4E ELEVATION 1415.4 m 

Fault zone 88.4 - 91.4 Gouge with talcy lizardite 

E.O.H. Rods broke, hole caved 

I 

b I.Lvn 
SCALE: STARTED Nov. 28 FINISHED Dec. 1 LOGGED dz+e - 

I 1 

FROM I TO JLENGTH~ 
Metres 

DESCR I PTl ON 

I 

LOG 



f c 

I '  
I 



c 

i 7 .- 7 . .J :, .. _ , .  

c i 

yul' 
! 

c c 

i' 



h 

U8623 CCRG 
12 1 
11 

9 

8 

7i 6 

171 

n 

f-1 

-r 

1.52 1 6.76 32.00 47.24 62.4% 77.72 92.96 

METERAGE 



50 

40 

30 

LT 
I ar 

20 

10 

0 

U8623 RMR 

1.52 16.76 32.00 47.24 62.48 77.72 92.96 

METERAGE 



U8623 LENGTH DISTRIBUTION 
34 

132.2 

14 

12 

10 

8 

6 

4 

2 

0 
1 

19.3 

13.1 

8.7 
F-7-I 

1.8 2.1 

2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENTH (1 6 t h s }  



6 

5 (8.1%) 

4 (13.1 

U8623 LENGTH DISTRIBUTION 



FORM OD-3 

DIAMOND DRILL  CORE GEOLOGY LOG 

PROPERTY k D M  

m l M U T H  86.67O 

LATITUDE 6711.750N 

HOLE- U86-24 DEPTH 286.21 

INCLINATION -55O SECTION 6707N 

DEPARTURE 7713.503 ELEVATION 1415.40 m 
b I. Lyn 

I 

I-INISHED Dec. 11 LOGGED SCALE: STARTED Dec. 1 ".. . - I 

OESCR IPTION 

rk meerq_sparsp fihre 1 1  zariii tp ci-rimnrc 
a -  

Faul t  zone 2.1 - 6.4, minor fault 12.8 - 16.5 

Medium dark green, mottled, minor fibre 

Faul t  zones 55.17 - 59.3, less faulted 59.3 - 64, talcy 

Faul t s  96.6 - 97.5 

D a r k  green, deformed, fault 125.9 - 133.8, minor fibre 

Medium green, m o t t l e d ,  minor fibre to 143 then better, minor 

f&re  below 174, sparse below 182 

Faul t  zone 181.4 - 182.3, 192 - 195 

Fibre  bearing aqain belowI'gl, occasional l i z a r d i t e  - mcjxetite 

Faul t  zone 234 - 238 

259.4 Reduce HQ to  NQ. 

Faul t  zones 265.8 - 268.2 gouge and cleaved, talc + l i z a r d i t e  

Fibre  bemrnhq sparse. 

274.6 - 275.8, 278.3 - 280.4 

i 

VISUAL 
LOG 



- - -  -I_. Q 
-,... . 
. . .  i ,  ,: ......... 
. . .  .i . 
, .  i . .  ......... 
.. Z ! ? !  
. . .  
.* * 1 -.. 
. -  . .  
-.ii 

: : ..-, . _ _  .. i : .... %. i 

. _ _  . .  . .  . .  .... - . 

. - .. ... . .  
i * -i- 

- ._  . . . . .  
'. . . . . .  

.. -- 
:: :- v . ,  , 

:: z - .  ';. 7%. 
..... . <  

. ._ 

i f i  .... 8 . 
. .- . i .- . . . . . .  
Y . i 3  

. .- . -  . . . . .  ,: L .>. . -  

. . -  ii hi. (; ., I -. 
< !.- . .  
_ . . L  

- _ .  . .  . . .  -.. 







f 



f 
U8624 CCRG 

I 10 

, D 

4 n n  W 
n 

1.52 32.00 62.48 92.96 123.44 153.92 184.40 214.88 245.36 275.84 

METERAGE 



-. 

c 
U8624 R M R  

50 

40 

30 

20 

10 

0 

1.52 32.00 62.48 92.96 123.44. 153.92 184.40 214.88 245.36 275.84 

M ETERAGE 



U8624 LENGTH DISTRIBUTION 
0 - 259.08m ave. = 259.08m of 2.33% 

45 

40.1 
40 

35 

30 

25 

20 

15 

10 

5 

0 

8 10 12 14 16 18 20 22 24 1 2 3 4 5 6 

LENGTH (16 t h s )  



e- 

t 

I- 
6 
U x w 
Q 

U8624 LENGTH DISTRIBUTION 
45 

141 .0 

40 

35 

30 

25 

20 18.9 

10.3 
r', 9.1 

0.2 0.3 0.3 Ob7 
2.2 

1 2 3 4 5 6 8 10 12 14 16 18 20 22 24 

LENGTH (16 t h s )  



U8624 LENGTH DISTRIBUTION 

5 

4 (9.4%) 

3 

1 (40.1%) 

2 (18.8%) 



4 (9.1%) 

U8624 LENGTH DISTRIBUTION 

+ 1 / 2 , ,  (7.4%) 

1 (41.0%) 

2 (18.9%) 



FORM DD-3 

262.4 

PROPERTY McDAME 

H Z I M U T H  180° 

LATITUDE 6630N 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U86-25 DEPTH 270.66 m 

INCLINATION -44O SECTION 

DEPARTURE 7599E ELEVATION 1413.43 

b DBP I 
FINISHED E C .  10 LOGGED dL+e SCALE: 

I 

FROM 
Metres 

0 

68.4 

141.9 

7 
196.6 

208.7 

258.8 

262.4 

270.7 

TO LENGTH I 
--I---- 

=-I---- 

? I 
208. { 

I 

i 

DESCR I PTlON VISUAL I LOG 

Fault zones 0 - 2 

Fault zones 94.8 - 98.2, 106.1 - 113.5, 122.5 - 125.6, 

132.6 - 138.1, 1 4 1 . 1  - 141.9 

Medium qreen, good f ibre  , harsh 

Fault zones 145.8 - 146.3, 152.4 - 153.9, 158.5 - 160.3 

Medium qreen, minor f ibre  

Dark qreen, minor f ibre ,  l i zard i te  strinsers 

Fault zone 245.7 - 246.6 

249.9 - 256 increase i n  f ib re  

Alteration zone. Serp. increasingly altered downwards 

261.8 - 262.4 rodingite 

Argi l l i t e  

E.O.H. 



DDH U 8625 

EIIST: 7599 
NORTH: 6630 

ELEV: 1413 

w 

FRO# TO 
M n 

0.00 1.52 
1.52 3.05 
3.05 4.57 
4.57 6.10 
6.10 7.62 
7.62 9. 14 

10.57 12.14 
12.19 13.72 
13.72 15.24 
15.24 16.76 

18.29 19.81 
19.81 21.34 
21.34 22.85 
22.85 24.38 
24.38 25.91 
75.91 25.43 

u - 7 . 4 3  28.96 
28.96 30.48 
30.48 32.00 
32.06 33.53 
53.53 35.05 
35.05 36.58 
36.58 38.10 
38.10 39.62 
39.62 41.15 
41.15 42.67 
42.67 44.20 
44.20 45.72 
45.72 17.24 
47.24 48.7! 
48.77 50.29 

51.82 53.34 
53.34 54.86 
54.86 56.39 
55.39 57.91 
57.91 59.44 
59.44 50.96 
60.96 62.48 
52.48 64.01 
64.01 65.53 

4.14 -10.67 

16.76 18.29 

50.29 51.e2 

5.53 67.06 
w67.0A 66.58 

68.58 70.10 
70.10 71.63 
71.63 73.15 

A l :  160 
INCL: -44 
DEPTH:270.6 AVERAGE OF TWO COUNTS 

Nueber of fibre veins counted per 16th category 
REC RtlR 1 2 3 4 5 6 8 10 12 f4 16 1R 20 22 24 

0.40 5 0 0 0 0 - - 0  0 0 0 0 0 0 0 0 0 0  
0.b5 5 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1.30 1 2 0 . 5  0 0 6 0 0 0 0 0 0 0 0 0 0 0 
1.45 32 6.5 1 0 0.5 0 0 0 0 0 0 0 0 0 0 0 

n 

1 . 3 4 2 5  4 0 . 5  0 - 0  0 0 0 0 0 0 0 0 0 0 0  
1.37 20 t.5 0.5 0 i 0 0 o o CI o a 0 o 
1.43 25 6.5 1 0.5 1.5- 0 0.5 0 0 0.5 fi 0 0 0 0 0 
1 . 4 0 2 5  7 2 1 0  1 0  0 6 ii 0 0 0 0 0 0  
1.42 17 3.5 0.5 0 0 0.5 0 0 0 0 0 0 0 0 0 0 
1 . 4 6 3 0 5 . 5  1 0  0 0 0 0 0 0 0 0 0 0 0 0  
1.30 24 3 0 . 5  0 ' 0  0 0 0 0 0 0 0 0 0 0 0 
1 . 4 2 1 7  4 2 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0  
1.37 i8 4 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 
i.31 16 5.5 1.5 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 
1 . 3 0 1 6  1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  

1 . 2 5 1 8 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 . 2 5 1 ?  1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  
1.33 16 1.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.28 11 3 0 . 5  0 0 0 0 - 0  0 0 0 0 0 0 0 0 
1.ii 11 2 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 
1.08 13 1.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.20 15 3.5 0.5 0.5 0 0 'J 0 0 0 0 0 0 0 0 0 
1.43 . 22 7.5 1 i 0.5 0.5 1 0 0 0 0 0 0 0 0 0 
1.19 !2 2.5 1 0 0- 0- 0 0 0 0 0 0 0 0 0 0 

1 . 1 9 l b  4 0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0  

1.33 It 7 2 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 
1.19 15 6.5 1.5 0.5 0 0.5 0 0 0 0 0 0 0 0 0 0 
1.23 14 7.5 2 0.5 0 0 0.5 0 0 0 0 0 0 0 6 0 
1.49 21 8.5 4.5 2 1 0.5 0 0 0 li 0 0 0 0 0 0 
1.31 13 0 0 0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 
1 . 2 5 1 4  2 ;  0 0 0 0 0 0 0 0 0 0 0 0 0  
1 . 2 2 1 3  1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  
1 . 3 3 1 3  2 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 . 4 6 2 6  0 0 0 . 0  0 Ct 0 0 0 0 0 0 0 0 0  
i . 0 2 1 9  1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  
0.93 11 0 0 0 0 0 0 0 0 0 0 . 0  0 0 0 0 
1.07 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1.19 5 0 0 0 0 0 0 0 0 0 is 0 0 0 0 0  
1.05 5 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  
f.13 11 2.5 1 6.5 1 1 0.5 0 0 0 0 0 0 0 0 0 
1.i! 11 2 .5  1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.16 12 4.5 1 0 0.5 0.5 6 0 0 0 0 0 0 0 0 0 
1.40 20 4.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.36 1 7 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.34 15 0.5 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 

1.37 1 8 0 . 5  0 0 0 - 0  o 0 o o 0 

1 . 2 5 1 6 0 . 5  0 0 0 0 0 (I 0 0 0 0 0 0 0 0  

1.36 23 b 1.5 0.5 1 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 
16's 

0 
1.5 
6.5 
10.5 

5 
11.5 
25 
19 
7 

7.5 
1 

9.5 
7 
17 
1 

0.5 
1.5 

1 
2.5 
4 
3 

2.5 
6 
23 
4.5 
0.5 
5.5 

14.5 
15.5 
13.5 
16 
30 
2 
4 
1 
2 
0 
1 
0 
0 
0 
! 

1B 

1 1  
5.5 
0.5 
0.5 

s c  
J .  J 

E R G  
x 

0.00 
0.39 
0.09 
1.63 
0.84 
1.88 
3.92 
3.04 
1.1! 
1.15 
0.64 
1.50 
1.15 
2.91 
0.17 
0.08 
0.27 
0. i E  
0.42 
0.70 
0.61 
0.52 
1.12 
3.50 
0.Y5 
0.09 
1.04 
2.40 
2.62 
2.55 
2.51 
4.51 
0.33 
0.72 
0. 18 
0.34 
0.00 
0.22 
1j.00 

0.Q0 
0.06 
0.21 
3.58 
1.1: 
2.13 

0.08 
0. a8 

0.08 



73.15 74.68 
w 4 . 6 8  76.20 

76.20 77.72 
77.72 79.25 
79.25 80.77 
80.77 82.30 
82.30 83.82 
83.82 85.34 
85.34 86.87 
86.87 88.39 
88.39 89.92 
89.92 91.44 
91.44 92.96 
92.96 94.49 
94.49 96.01 
96.01 97.54 
97.54 99.06 
99.06 100.58 

100.58 102.11 
102.11 103.63 
103.63 105.16 
105.16 106.68 
106.68 108.20 
108.28 109.73 
109.73 111.25 

,=' '11.25 112.78 
I 

~ 2 . 7 8  114.30 
114.30 115.82 
115.82 117.35 
117.35 118.87 
118.87 120.40 
120.40 121.92 
121.92 123.44 
123.44 129.47 
124.97 126.49 
126.49 12B.02 
128.02 129.54 
129.54 131.06 
I31.0S 132.55' 
132.59 134.1: 
134.11 135.64 
135.64 137.15 
137. I6 138.68 
138.68 140.21 
140.21 141.73 
141.73 143.26 
143.26 144.78 
144.78 146.30 
145.30 147.83 
147.83 147.35 
149.35 150.86 

1.36 
1.48 
1.49 
1.51 
1.43 
1.48 
1-48 
1.48 
1.36 
1.40 
1.48 
1.43 
1.43 
1.37 
1.20 
1.26 
1.23 
1.23 
1.04 
1.28 
1.29 
1.37 
f.08 
1.04 
1.16 
1.01 
1.11 
1.37 
1.13 
1.17 
1.30 
1.26 , 

1.28 
0.70 
1.39 
1.48 
1.40 

1.20 
0.85 
1.01 
1.16 
i. 17 
1.25 
1.07 
1.37 
1.17 
1.31 
1.30 
1.33 
1.34 

1.28 

0.8fl 152.40 1.25 
w 2 . 4 0  153.92 1.22 

153.92 155.45 1.34 
155.45 156.97 1.34 
156.97 158.50 1.13 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 1 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0  

1 7 2 . 5 0 . 5  0 0 (1 0 0 0 0 0 0 0 0 0 0 

18 1 0  0 0 0 0 0 0 0 0 0 (1 0 0 0 

33 5 0 . 5 0 . 5  0 0 0 . 5  0 0 0 0 0 0 0 0 0  

21 2 1 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0  
24 3 1 0 . 5  0 0 0 0 0 0 0 0 0 0 0 C i  
30 3 1 2  0 0 0 0 0 0 0 0 0 0 0 0 
2 7 2 . 5  0 0 0 0 0 CI 0 0 0 0 0 0 0 0  
l b 2 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 9 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
18 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 9 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
15 3 0 . 5  1 0  0 0 0 0 0 0 0 (1 0 0 0  
i 1 3 . 5  3 1 0  0 2 . 5 0 . 5  0 0 0 0 0 0 0 0  
8 6 1 . 5  1 0 . 5  0 0 0 0 0 0 0 0 0 0 0  

1 4 4 . 5  2 1 . 5 1 . 5  0 0 0 0 0 0 0 0 0 6 0  
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 6 1 . 5  0 0 0 0  0 0 0 0 0 0 0 0 0 0  
1 4 3 . 5  0 0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 
5 0 . 5  0 0 0 0 0 0 5 0 0 0 0 0 0 0  

11 0 0 0 0 0 0 0 0 3 0 0 b 0 0 0  
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 1 . 5  0 0 0 0 0 0 0 0 0 0 u 0 0 0  
8 2 0 . 5  0 0 0 0 0 9 0 0 0 0 0 0 0  

1 6 2 . 5  1 0 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0 0  
12 3 1 1 - 0 . 5  0 0 0 0 0 3 0 ci 0 0 0  
12 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 3 . 5  1 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 
1 5 2 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  

5 0 0 0 - 0 - 0  0 0 0 0 0 0 0 0 0 0  
5 0 0 0 c1 0 0 0 0 0 0 0 0 0 0 (1 

1 1 2 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
2 7 2 O O O 0 O O O O O O U Q O O  
2 4 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 5 0  
1 5 0 . 5  0 0 0 0 0 0 0 0 0 0 I:: 0 0 0  
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 2 1 0 . 5  1 0  0 0 0 0 0 0 0 $ 0 0  

5 0 0 0 0  0 0  0 0  0 0 0 0 0 0 0  
5 1 . 5  0 0 0 0 0 0 0 5 0 0 0 0 0 0  

11 0 0 0 0 0 0 0 0 il (I 0 6 Q 0 0  
16 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0  

15 2 0 . 5  0 0 0 0 0 0 1 0  0 0 0 0 0  
1 1 3 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 6 
17 6.5 2 1.5 2 0 0 0 0 0.5 0.5 0 0 0 0 0 
17 1 1  0 1 . 5  0 0 . 5  0 0 0 0 0 0 0 0 0  

1 5 1 . 5  a o o 0 0 0 o 0 Q o 0 3 0  

21 5.5 2.5 1.5 0.5 1 1 0.5 0 8 0 0 d 6 0 0 
21 4.5 2.5 1 0.5 0.5 1.5 2 0.5 0 0 3 0 0 0 0 
11 8.5 3.5 0.5 0.5 1 1 1.5 3 1 0.5 6 0 0 'J 0 
17 8.5 2 2 1.5 1 1.5 0 0.5 0 0 0.5 0 0 0 0 
17 5 1 . 5  0 1 1  1 0  0 0 0 0 0 0 0 0  
14 7 1 . 5 0 . 5  0 0 0 0 0 0 0 0 d 0 0 0  

0 
1 
4 

10.5 
3.5 
8.5 
6.5 
11 

2.5 
2.5 
1.5 

2 
0.5 

7 
31.5 

14 
19 
0 
1 

i.5 
1.5 
5.5 
0.5 

0 
0 

1.5 
3 
8 

10 
2 
7 

2.5 
0 
0 

2.5 
2 

0.5 
0.5 

0 
9.5 

0 
1.5 

0 
0 
0 

1.5 
15 

4.5 
36 
12 
32 
47 
61 

51.5 
24 

6.5 

0.00 
0.15 
0.60 
1.56 
0.55 
1.29 
0.99 
1.67 
0.41 
0.40 
0.23 
0.31 
0.08 
1.15 

2.48 
3.46 
0.00 
0.22 
0.16 
0.26- 
0.90 . 

0.10 
0.00 
0.00 
0. 33 
0.61 
1.31 
1 .?V 
0.38 
1.21 
0.44 
0.00 
0.01t 
0.40 
0.30 
0.08 
0.09 
0.00 
2.50 
0.00 
0.29 
0.00 
0.00 
0.00 
0.25 
2.87 
0.77 
6.24 
2.03 
5.36 
a. 44 

11.23 
8.62 
4.02 
1.29 

5.w 



ie.50 140.02 1.08 
w0.02 lb1.54 1.17 

161.54 163.07 1.39 
163.07 lb4.59 1.37 
164.59 166.12 1.28 
166.12 167.64 1.17 
167.64 169.16 1.26 
163.16 170.t9 1 . 3  
170.69 172.21 1.31 
172.21 173.74 1.40 
173.74 175.26 1.45 
175.26 176.78 1.34 
176.78 178.31 1.37 
178.31 173.83 1.36 
179.83 181.36 1.23 
181.36 182.88 1.16 
182.83 1811.40 1.19 
184.40 185.93 1.31 
185.93 187.45 1.19 
187.45 188.38 1.46 
188.98 190.50 1.39 
190.50 192.02 1.31 
192.62 193.55 f.36 
193.55 195.07 1.39 
195.07 196.60 1.33 

G . b 0  198.12 1.39 
e.12 193.64 1.39 

201.17 202.69 1.S 
202.69 204.22 1.37 
204.22 205.74 1.31 
205.74 207.26 1.31 
207.2t 208.79 1.34 
203.79 210.31 1.40 
210.3! 211.84 1.43 
211.84 ?I3.3t 1.37 
213.36 214.88 1.36 
214.88 216.41 1.51 
216.41 217.83 1.40 
217.93 21'?.4b 1.33 
219.46 220.98 1.34 
220.98 222.50 l . l ?  
222.50 224.03 1.42 
224.03 225.55 1.51 
225.55 227.08 1.42 
227.08 228.60 1.49 
228.60 230.12 1.37 
230.12 231.65 1.34 
231.65 23Z.17 1.45 
233.17 234.70 1.34 
234.70 236.22 1.40 

6.22 237.74 1.36 
-7.74 239.27 1.40 

239.27 240.79 1.49 
240.79 242.32 1.51 

159.64 201.17 1.19 

242.32 243.84 1,26 

11 
15 
16 
20 
19 
13 
13 
13 
13 
17 
27 
I& 
22 
16 
17 

14 

18 
28 
18 
15 
16 
15 

45 
20 
11 
14 
17 
22 
17 
17 
i b  
23 

f6 
13 
15 

15 
!3 
19 
24 
22 
23 
I ?  
18 
18 
LU 

18 
16 
18 
23 
31 
20 

K 

ia 

is 

ia  

la  

.7 . 

3 2.5 0 0.5 0 0.5 0 
3.5 0.5 0 0 0 0 1 
8.5 3 1 0  0 0 0 
5.5 2 ! 0 0 2 0 
1.5 0 !.5 0.5 0.5 0 1.5 
7.5 3 2 1.5 0.5 1.5 I 

5 1 0 . 5  1 0  1 0  
3.5 0.5 0 0 0 0 0 
0.5 0.5 0 0 . 5  0 0 0 

6 1 . 5  2 2 0 0 0 

3 1 1 . 5  0 0 1 1  
5 1.5 0 0 0 0 0 

2.5 0 0 0 0 0 0 
3 1.5 0.5 0 1 0.5 0 
2 0.5 0.5 0.5 0.5 0 0 
5 1.5 0.5 0.5 0.5 0 1.5 

J.J 2.5 1 0 0.5 1 1 
5.5 3.5 1 0 0 0.5 0 

5 1 1  1 1  1 0 . 5  
6 3.5 0 1.5 0 1 0.5 

2.5 2.5 1 1.5 0.5 0 0 
5 2.5 1 2.5 0.5 ! 0 
4 1.5 2 0.5 0.5 0.5 0.5 

2.5 0.5 0 0 0.5 2 0 
l 0 0 0 0 0 0  

1.5 2 0 0 0 0 0 
4 0 0 . 5  1 0  0 0 

3.5 2 1.5 0.5 0 0 0 
5.5 0.5 0.5 0 (1 0 0 

4 1 0 . 5  0 0 0 0 
2.5 0.5 0 0 0 0 0 

6 2 . 5  0 0 0 0 0 
8 0.5 0 0.5 0 0 0 

3.5 0.5 0.5 0 1.5 0 0 
4 1 0 0 . 5  0 0 0 
2 2 0 . 5  0 0 0 0 
8 1 . 5  0 2 0 0 0 

5.5 1.5 0 0.S 0 0 0 
2 1 0 . 5  0 0 0 0 
4 2 0.5 1 0 0.5 0 
3 1 0  0 0 0 . 5  0 

2.5 0.5 2 1.5 0.5 0 0 
2.5 1.5 0 0 0 0 0 

4 1.5 2.5 1 2 0 0 
3.5 1.5 1.5 1 0.5 0.5 0.5 

4 1.5 0.5 0.5 0 1 0.5 
2.5 0.5 2 0.5 0 0 0 

5 3.5 0.5 0.5 0 0 0 
3 0 0 0 0 0 
1 0 U 0 0 0 i t  

1 . 5 0 0 0 0 0 0  
? 2 1.5 1 0 0 0 
2 1.5 I 0 0 0 0 
2 0 . 5  1 0  1 0  0 
2 1.5 1.5 0.5 0.5 0.5 0 

0 0 . 5  0 o o a 0 

' C  

0 
0.5 
0 

0.5 
0.5 

0 
0 
0 
0 
0 
0 
1 
0 

0.5 
0 

0.5 
0 
1 
0 
0 
0 
0 
0 

0.5 
0.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
0 
0 
0 
0 
0 

0.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

1.5 0 0 0 0 0 0  
0 1 0  0 0 0 0  

0.5 0 0 0 0 0 0  
0.5 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0  0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0.5 0.5 0 0 
0 0 0 . 5  0 6 0 0 
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 . 5  0 0 0 0 0 
0 0 0 0 0 0 0  
0 0.5 0.5 0 0 0 0 
0 0 0 0 0 0 0  
0 0 0 1 0 0 0  
0 0 0.5 0 0 0 0 
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
6 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0 .  

0.5 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0.5 0.5 0 0 0 0 0 
0.5 0 0 0 0 0 0 
0 0 . 5  0 0 0 0 0 
0 0 0 0 0 0 0  
0 0 . 5  0 0 0 0 0 
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

o 0 0 0  

0 0 o o 0 0 0  

13 
17.5 
17.5 
47.5 
41.5 
' 51 
24.5 
4.5 
3.5 
23 

I 
33.5 

8 
26.5 
23.5 

14 
26 
38 

13.5 
36 
25 
34 

31.5 
47.5 

31 
1 

5.5 
9.5 

14 
e 

7.5 
3.5 

11 
11 

13.5 
8 

7.5 
19 

10.5 
16.5 
lb.5 

8 
31 

11.5 
35.5 
29.5 
27.5 
11.5 
15.5 

3 
I 

1.5 
19.5 

8 
11 
17 

2.70 
3.35 
2.83 
7.77 
7.28 

- 9.76 
4.35 
0. 80 
0.60 
3.68 
0.16 
5.61 
1.31 
4.39 
4.27 
2.71 
4.91 
6.5! 
3.49 
5.52 
4.69 
5.82 
5.21 
7.69 
5.25 
0.16 
0.83 
1.79 
2.43 
1.31 
1.28 
0.60 
1.84 
1.76 
2.12 
t . 3 !  
1.24 
2.83 
1.68 
2.79 
2.76 
1.51 
4.91 
1.71 
5.50 
4.43 
4.50 
1.92 
2.38 
0.50 
0.16 
0.25 
5.12 
1.20 
1.64 
3.02 



I" t3.84 245.36 
-5.36 2#6.8? 

246.84 24B.41 
248.41 244.94 
249.94 251.46 
251.46 252.98 
252.35 254.51 
254.51 255.03 
256.03 257.56 
257.56 259.08 
259.08 250.60 
260.60 262. !3 
262.13 253.65 

2t5.18 265.70 
266.70 268.22 
268.22 269.75 
269.55 270.66 

263.65 265.18 

EOH 

1.17 11 5 1.5 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 12.5 2.39 
0.98 i i  3.5 i 0 o o o o 0 o o o o 6.5 1.50 
1.#0 16 2 0 0.5 6 0 0 0 0 0 0 0 0 0 6 0 3.5 0.56 
1.33 17 6.5 1.5 1 0.5 0 0.5 0 0 0 0 0 0 0 0 0 17.5 2.96 
1.14 11 2.5 3 0.5 0.5 1 1 0 0 0 0 0 0 0 0 0 23 4.52 
1.15 14 3.5 2 1 1 I 0 1 0 0 0 0 0 0 0 0 27.5 5.47 
1.30 17 3 3 2.5 0.5 0 2 6 0.5 0 0 0 0 0 0 0 35.5 6.15 
1.46 20 5.5 1 1 0.5 0 0 0 0 I 0 0 0 0 0 0 24.5 3.76 
1.42 l #  4 0.5 0.5 2 1 0.5 0 0 0 0 0 6 0 0 0 22.5 3.56 
1.30 17 4 1.5 f 0.5 0 0 0 0 0 0 0 0 0 Q 0 12 2.0B 
1.22 10 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.09 
1.40 10 0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 1 6.16 
1 . 4 5 1 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0.00 
1.17 9 0 0 0 0 0 0 0 0 0 0 0 ti 0 0 0  0 0.00 
0 . 7 9 1 2  0 0 0 0 0 6 0 0 0 0 0 0 0 0 0  0 0.00 
0 . 8 1 1 1  0 0 0 0 0 0 0 0 0 0 0 0 0 u o  0 0.00 
1 . 4 2 1 3  0 a 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0.00 
0 . 8 5 1 4  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0.00 
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U8625 LENGTH DISTRIBUTION 
25.9 

I- 
Z 
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LENGTH (16 t h s )  



+ 1 /2" 

2 

U8625 LENGTH DISTRIBUTION 

6 (9.7%) 

5 (6 

3 (1 1.2%) 



FORM DD-3 

~ 3 . 6  

170.1 

PROPERTY 

M l M U T H  139. go 

LATITUDE 6630.94 N 

170.1 As above, f ib re  decreasing below 137 m 

197.5 M e d i u m  dark green, minor f ib re  

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- U87-26 DEPTH 228.6 m 

INCLINATION -46 

DEPARTURE 7600.88E ELEVATION 1413.10 m 

SECTION 0 

197.5 1pl2.1 

202.1 228.6 

228.6 

LEGEND 
W 1 OVERPttPnE*l 
6 I SLATE 
P I  P. n n r  

Fault, broken and shattered, dark 

Medium dark green, good f ib re  

217.3 reduced to F Q  

E.O.H. Core tube stuck and l o s t  

- 
2" R Y  L I. 

.. .. - 

I 
b DBP 
d:te SCALE: STARTED 9 Jan, 87 FINISHED 19 Jan, 87 LOGGED 

I I I 

DESCRIPTION 

green, fibre bearinq 

Fault 87.2 - 88.1 

91.7 lO4.2 Fault zone. Broken and shattered with l i zard i te  

M e d i u m  green to  medium dark green w i t h  good fibre.  

Fault @ 122.5 - 123.4 

H o l e  stopped @ 135.3, caved and redrilled NQ from 103.6 m 

104.2 135.3 

m 

VISUAL 
LOG 



I 

U86-26 CUHPLETE HOLE COHEMES HR and EK! CORE - NO STARTS HHERE Ht? 1EAVES OFF. 

EAST: 7600. 9 
MORTH:6630.? 
ELN:1431.1 

FRUM TO 
M M 

0.00 1.52 
1.52 3.05 
3.05 4.57 
4.57 6.10 
6.10 7.62 
7.62 9.14 
9.14 10.67 

10.67 12.19 
12.19 13.72 
13.72 15.24 

16.7L i8.29 
18.29 19.31 
19.8i 21.34 
21.34 22.66 
22.86 24.38 
74.38 25.91 

15.24 i 6 . 7 ~  

( w ? l  27.43 
~ 7 . i . 3  28.96 
28.46 30.48 
30.48 32.00 
32.90 33.53 
33.53 35.05 
35.05 36.58 
36.58 38.10 
38.!0 39.62 
3 . 6 2  41.15 
41.15 22.67 
42.67 44.20 
44.20 45.72 
45.72 47.24 
47.24 48.77 
48.77 50.29 
50.29 51.82 
51.82 53.34 
53.34 54.86 
54.8b 56.39 
56.39 57.91 
57.91 59.44 
59.44 bO.96 
60.% 62.4s 
62.48 64.01 

J 53 67 06 
67.06 68.58 
68.58 70.10 
70.10 71.63 
71.63 73.15 

w;51 65:s. 

AI: 139.9 

DEPTH: 135.31~ 
INCL:-4b 

A'JERAEE OF TYO COUHTS 
Number of fibre veins counted per 16th category 

REC RH4 I 2 3 4 5 6 8 10 12 14 16 18 20 22 24 TOTAL CCRS 
n 16's x 

0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ERR 
0.46 14 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.25 
0.S6 15 4.5 0 0 0 0 0 0 0 0 0 0 0 0 6 0 4.5 1.54 
1.02 13 6.5 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 11.5 2.53 
1.33 18 9 2.5 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 17.5 2.36 
1.37 22 9 2 0.5 0 0 0 0 0 0 0 0 0 0 0 0 14.5 2.37 

i.23 22 6 1 1.5 0.5 0 0 0 0 0 0 0 0 0 0 0 14.5 2.64 

0.69 13 1 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0 . E  
0 . 7 6 1 1  4 0 0 0 0 0 0 0 0 0 0 0 0 0 0  4 1.18 
1.13 8 6.5 (1 0 0 0 0 1 0 0 0 0 0 0 0 0 14.5 2.89 
1.36 21 5 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 10.5 1.74 
1.33 16 3.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 4.5 0.76 
1.26 8 6 0 . 5  0 - 0  0 0 0 0 0 0 0 0 0 0 0 7 1.24 
1 . 4 5 - 2 1  7.5 2 1 0 0.5 0 0 0.5 0 0 0 0 0 0 0 22 3.41 
1.43 21 5 0.5 0.5 1.5 0.5 0.5 0.5 0 0 0 0 0 0 0 0 23 3.60 
1.43 24 7 2 1 0.5 0 0 0.5 0 0 0 0 0 0 0 0 20 3.!3 
1.40 26 i0.5 3 0.5 0 0 0 0.5 . 0 0 0 0 0 0 0 0 22 3.52 
1.46 20 13 1.5 1.5 0.5 0 0.5 0 0.5 0 0 0 0 0 0 0 30.5 4.68 
1.34 16 4.5 1 0 0 0 0 0.5 0.5 0 0 0 0 0 0 0 !5 .5  2.59 
1.37 14 5 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 6.5 1.06 
1.46 . 17 4.5 I 0 0 0 0 0 0 0 0 0 0 0 0 0 6.5 1.09 
1.42 19 6.5 2 0 0.5 0 0 0 0 0 0 0 0 0 0 0 12.5 1.98 
1.43 20 9.5 0.5 t 0 0 0 0 0 0 0 0 0 0 0 0 13.5 2.12 
1.39 4 7.5 1 0.5 0 0.5 0 0 0 0 0 0 0 0 0 0 13.5 2.19 
1.28 E 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 0.53 
1.90 18 B.5 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 14 2.24 
1 . 4 0 2 0  9 2 . 5  1 2  0 0 0 0 0 0 0 0 0 0 0  25 4.00 
1 . 3 9 1 7  4 0 . 5  0 0 0 0 0 0 Ci 0 0 0 0 0 0  5 0.81 
1.36 20 i0.5 3.5 0.5 1.5 0 0 0 0 0 0 0 0 0 0 0 25 4.14 
1.34 i 8  t . 5  0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 9 1.51 
1.40 i 9  2.5  0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0.40 
1 . 3 7 ~  3 it 0 it o o o o a it ( 1 0 0  s 0.49 
l . 2 5 1 4  3 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 C I  9 0.72 
1 . 1 9 1 7  3 1 . 5  0 0 0 0 0 0 0 0 0 0 $ 0 0  t 1.13 
1.26 12 3.5 (1.5 0 0 0 0 0 0 0 6 0 0 0 0 0 4.5 0.80 
1.39 18 8.5 3 1.5 0.5 0.5 0.5 0 0.5 0 0 0 0 0 0 0 31.5 5.i0 
1.37 24 6 2 2.5 1 0 0,5 0 0.5 0 0 0 0 0 0 0 25.5 4.83 
1.25 18 8 2.5 0 0.5 0.5 1 0 0 0 0 0 0 0 0 0 23.5 4.22 
1.36 19 10 2.5 1 0 ii 0 0 U 0 U 0 a 0 0 0 18 2.38 
1.36 20 3.3 0.5 1 0 0.5 0 0.5 0 0 0 0 0 0 0 0 14 2.32 

1.14 i7 7.5 0.5 0 1 0 0 0 0 0 0 0 0 0 0 0 12.5 2.45 
1.49 17 6.5 0 0.5 0.5 0 0.5 0 0 0 0 0 0 0 0 it 13 1.95 
1.49 19 8.5 4 1 0 0 0.5 1 1 0 0 0 0 0 0 0 40.5 6.09 
1.51 17 10 2 0.5 0 0 0 1.5 0.5 0 C1 0 0 0 0 0 32.5 4.84 
1.49 20 9.5 1.5 1.5 0 0.5 0.5 0 0 0 0 0 0 0 0 0 22.5 3.38 

1.39 23 5 2.5 0.5 0 0.5 0 0 1 0 0 0 0 0 0 0 24 3.88 

0.82 i5 2 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.82 

1.28 22 5.5 1.5 0.5 o o o 0 o 0 o o 14.5 2.54 



w . 1 5  74.68 
74.68 76.20 
76.20 77.72 
77.72 79.25 
79.25 80.77 
80.77 82.30 
92.30 83.82 
93.82 85.34 
85.34 86.87 
86.87 88.39 
88.39 89.92 
89.92 91.46 
91.44 92.96 
92.96 94.49 
94.49 96.01 
96.01 97.54 
97.54 99.06 
99.06 100.58 

100.58 102.11 
102.11 103.63 
103.63 105.16 
105.16 i 0 6 . b ~  
i u . t e  108.20 
108.X 109.73 
‘‘19.75 111.25 

(w.25 112.78 

114.30 115.82 
115.82 117.35 

118.87 120.40 
126.4il 121.92 
121.92 123.44 
123.44 124.57 
121.97 12b.49 
126.44 128.02 
128.02 129.54 

131.56 132.59 
132.59 134.11 
134.11 135.33 
135.64 137. i t  
!37. 16 138.68 

140.21 141.73 
141.73 143.26 
143.26 144.78 
144.78 146.30 
! 46.30 147.83 
147.83 149.35 

L 12.78 ! 14.30 

117.35 1 i e . e ~  

129.54 131.06 

138.66 143.21 

. 35 150.99 ‘G:ee 152.40 
152.40 153.92 
153.92 155.45 
155.45 156.97 
156.97 159.50 

1.34 23 4 0.5 0.5 0 0 0 0 0 0 6 0 0 0 0 0 6.5 1.09 
1 . 3 3 2 0  5 5 1 1 . 5  0 0 1 0  0 0 0 0 0 0 0  32 5.42 
1.37 19 12.5 2.5 0 0.5 0 0 0 0 0 0 0 0 0 0 0 19.5 3.19 
1.48 21 6 0.5 1.5 0 0 1 1 0 0 0 0 0 0 0 0 25.5 3.87 
1.37 21 4 2 1 0 1 0.5 6.5 0 0 0 0 0 0 0 0 23 3.76 
1 . 2 2 1 7  4 2 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0  9 1.66 
1.25 16 5 2 0.5 0 0 0 0 0 0 0 0 0 0 0 0 10.5 1.89 
1.39 17 6.5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 8.5 1.38 
1.25 15 2.5 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 7.5 1.35 
1.19 14 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0.47 
1.33 15 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0.42 
1 . 2 6 1 5  3 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0  4 0.71 
1 . 1 7 1 1  2 0 0 (I 0 0 0 0 0 0 Q 0 0 0 0  2 0.38 
1 . 3  12 3.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.5 0.58 
1.26 14 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.5 0.27 
1.34 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0  2 0.33 
1.39 5 2.5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4.5 0.73 
1.31 16 6.5 1.5 0.5 0 0 6 0 0 0 0 0 0 0 0 0 I1 1.88 
1.16 11 5 3.5 0 0.5 1 0.5 !.5 0 6 0 0 0 0 0 0 34 6.54 
0.99 11 4 2.5 0.5 0 0 1 0 0.5 0 0 0 0 0 0 0 3 . 5  4.87 
1.45 14 11 2 1.5 1.5 0 3 0 0 0 0 0 0 0 0 0 43.5 6.74 
1.46 27 8 0.5 2 1 0 1.5 0.5 0 0 0 0 0 0 8 0 32 4.91 

1.42 22 7 0.5 1 1.5 0.5 1 0.5 0 0 0 0- 0 0 0 0 29.5 4.67 
1 . 4 2 1 9  6 2 2 0 . 5  0 6 0 0 0 0 0 0 0 0 0  18 2.85 
1 . 4 9 1 8  4 1 . 5  1 0  0 1 1  0 0 0 0 0 0 0 0  24 3.61 
1.45 17 2 1.5 0 0 0 0.5 1.5 0.5 0.5 0 0 0 0 0 0 31 4.81 
1.39 22 2 2 2 0.5 0.5 2 0.5 0 0 0 0 0 0 0 0 32.5 5.26 
1.48 25 9.5 2 1.5 1.5 0 0 0 0 6 0 0 0 0 0 0 24 3.64 
1.43 25 11 2 1 0.5 0.5 1 0 0 0 0 0 0 0 0 0 28.5 4.47 
1.35 . 17 E 3.5 1 0.5 1.5 1 0 0 0 0 6 0 0 0 0 33.5 5.42 
1.40 17 7.5 0.5 1.5 0.5 0 0.5 0 0 1 0 0 0 0 0 0 30 4.80 
1.46 14 7 4 2 1 1.5 0.5 0.5 1 0 0 0 0 0 0 0 44.5 7.60 
1.36 21 2.5 1.5 0.5 0.5 0.5 0 0 0 0 0 0 0 0 0 0 11.5 1.90 
1.45 20 1.5 1 1.5 1 0 1 1.5 0 0 0 0 0 0 0 0 30 4.55 
1.31 l8 4.5 1.5 0 1 0.5 1 0.5 1 0 ij 0.5 0 0 0 0 42 7.19 
1.36 21 7 2 1 1.5 0.5 0 0 0.5 0 0 0 0 0 0 0 27.5 4.55 
1.49 20 e 2.5 I 1.5 0.5 o 0.5 0 il 0 0 0 0 o 28.5 4.28 
1.45 21 3.5 1 0.5 0 2 1.5 1.5 0 0 0 0 ii 0 0 0 38 5.89 
1.46 10 4 2 0.5 1 0.5 0.5 1 0 0 0 0.5 0.5 0 0 0 44 6.75 
1.45 20 ? 1.5 0.5 1 0.5 o o 0 o o 0 it 0 19 1.79 
1.48 20 7.5 1.5 2 0.5 0 0 1 0 0.5 0 0 0 0 0 0 32.5 4.94 
i.48 25 8.5 0.5 0.5 Q 0.5 0 0 0 0.5 0 0 0 0 0 0 19.5 2.96 
1.4a 23 4 2 1 0 0.5 1 0.5 0 0 0 0 0 0 0 0 23.5 3.57 
1.3! 30 3.5 0.5 1 0.5 0 0.5 0 0 0 0 0 0 0 0 0 12.5 2.16 
1.26 13 4.5 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 10 1.77 
1.36 12 6 1 1.5 I 0 0 0 0 0 0 0 0 0 0 0 16.5 2.73 
1.46 18 9.5 5 2 2.5 1 I 0 0 0 0 0 0 0 0 0 4t.5 7.13 
l . 3  19 5 2 1 0 0 0 0 0 u.5 0.5 0 0 (I 0 0 25 3.72 
1.49 20 11.5 5 1 0.5 0.5 0 0 0 0.5 0 6 0 0 0 0 35 5.26 
1.51 17 10.5 2 1 0 0.5 0 0 0 0 0 0 0 0 0 0 20 2.98 
1.45 17 7.5 3.5 0.5 1.5 0.5 1 0 0 0 0 0 ii 0 0 0 50.5 4.73 
1.39 18 7.5 2 0.5 0 0.5 0 0 0 0 0 6 0 0 0 0 15.5 2.51 
1.42 20 3 2.5 0 0.5 0.5 6 0 0 0 0 0 0 0 0 0 12.5 1.49 
1.42 25 5.5 1 2.5 0.5 0 0 0 0 0 0 0 0 0 0 0 i7 2.69 
1.49 27 9 1 1 1.5 0.5 0 0 0 0 0 0 0 0 0 0 22.5 3.38 

1.36 23 3.5 i.5 1 0.5 0.5 0.5 0 0 0 0 0 i! 0 0 0 17 2.a1 



I 
“ h d . 5 0  160.02 1.45 18 5.5 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 8.5 1.32 

160.02 161.54 1.52 27 2.5 0.5 0.5 0 0 1 0 0 0 0 0 0 0 0 0 11 1.62 
161.54 163.07 1.46 19 5 0.5 0.5 0 0 Ii 0 0 0 0 0 0 0 0 0 7.5 1.15 
163.07 164.59 1.49 22 5 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 6.5 0.98 
164.59 lt6.12 1.48 23 8.5 1 1.5 0 0.5 0 0 0 0 0 0 0 0 0 0 17.5 2.66 
166.12 167.64 1.36 18 9.5 1 0.5 1.5 0 0 0 0 0 0 0 0 0 0 0 19 3.14 
167.64 169.16 1.40 24 8.5 0.5 0.5 0.5 0 0 0 0 fi 0 0 0 0 0 0 13 2.08 
169.16 170.69 1.37 15 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 3.5 0.57 
170.69 172.21 1.31 16 4 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 4 0.09 
172.21 173.74 1.37 27 7 1 1 0 0 0 0 0 0 0 0 0 0 0 0 12 1.96 
173.74 175.26 1.46 20 7.5 0 0 0 1 0 0 0 0 0 0 0 0 0 0 12.5 1.92 
175.26 176.78 1.45 19 6 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 9 1.40 
176.78 178.31 1.39 17 7 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 8.5 1.38 

179.83 181.36 1.43 27 6 2.5 1 0 0 0 0 0 0 0 0 0 0 0 0 14 ‘2.14 
181.36 182.88 1.39 20 7 1.5 0 0.5 0 0 0 0 0 0 0 0 0 0 0 12 1.94 
182.98 184.40 1.43 14 4.5 I 0.5 i 0 0 0 0 0 0 o 0 0 o 12 1.88 

179.31 179.83 1.39 13 5.5 1.5 i o it o o o o 0 12.5  2.02 

184.40 185.93 1.39 14 4 1 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 9.5 1.54 
185.93 187.45 1.31 14 0.5 0.5 o o a 0 0 o 0 o 0 o o o 0 1.5 0.26 
137.45 188.99 1.34 16 5 0.5 0 0.5 0 0 0 0 0 0 0 0 0 0 0 8 1.34 
188.98 190.50 1.30 14 3.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 4.5 0.78 
190.53 192.02 1.28 9 3.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.5 0.61 
192.02 193.55 1.31 16 4 0 0 0 0 0 C 0 0 0 0 0 , D 0 0 4 0.69 
193.55 195.07 1.37 15 3 - 1  0 0.5 0 0 0 0 0 0 0 0 0 0 0 7 1.15 
‘“5.07 196.60 1.36 5 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0.41 

199.12 i.17 i 1  o o 0 0 0 o 0 0 o 0 0.00 
m i z  iw.64 1.08 i i  0 0 o 0 o o 0 o 0 e o 0 0.00 
199.64 201.17 1.01 11 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.5 0.11 
201.17 202.69 1.23 1 1  3.5 0 0 0.5 0.5 0 0 0 0 0 0 0 0 0 0 8 1.45 
202.69 204.22 1.39 11 11 3.5 2.5 2 0.5 0 0 0 0 0 0 0 0 0 0 36 5.53 
204.22 205.74 1.43 . 23 8.5 3.5 3 1 1.5 1.5 0.5 0 0 0 0 0 0 0 0 47 7.55 
205.74 207.26 1.46 ie e 3 2 1 1.5 0.5 o 0 0 0 o 0 34.5 5.19 
207.26 208.79 1.37 19 10.5 4 i 0.5 1 o o 0 0 0 o o 0 29.5 4.56 
208.79 210.31 1.37 9 4.5 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 7 1.15 
1!0.31 211.84 1.39 I7  8 2 0 1.5 0 0.5 Ci 0 0 0 0 0 0 0 0 2f 3.40 
211.84 213.36 1.46 14 11 2 .5  1.5 1 0 0 it 0 0 0 0 0 0 0 0 24.5 3.75 
213.36 214.83 1.39 17 6 3 0.5 1 0 0.5 1 0 0.5 0.5 0 0 0 0 0 41.5 6.72 
214.89 216.41 1.36 14 10 2.5  2 0.5 i o 0.5 o 0 0 0 o 32 5.30 
216.41 217.93 1.28 14 10.5 1.5 2.5 1 1 2 0.5 0 0 0 0 0 0 0 0 46 8.07 
217.93 2!9.46 0.99 16 8 1.5 1 0.5 0 0 0.5 0 0.5 0 0 0 0 0 0 26 5.89 
219.46 220.96 0.73 11 1.5 0 1 1 0.5 0.5 0 0 0 0 0 0 0 0 0 14 4.30 
220.96 222.50 0.98 14 4.5 0.5 i o 0.5 0.5 0.5 it 0.5 o 0 o 24 5.52 
222.50 224.03 i.25 17 1.5 o o o 0.5 o it 0.5 i 0.5 o 1 0 0 o 46 5.26 
224.03 225.55 1.11 15 1 6 0 0 1.5 1.5 0.5 0.5 1 0 1 0 0 0 0 54.5 11.09 
225.55 227.08 1.25 13 2 0.5 0 0 0 1 0.5 0.5 0 6.5 0 0 0 0 1 49 8.80 
227.08 228.60 0.98 15 4 1.5 i 0 i o 0 o i 0 0 35 7.14 

EOH=228.6s. 
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FORM 00-3 

PROPERTY McDame 

m M U T H  157.3O 

DIAMOND DRILL CORE GEOLOGY LOG 

HOLE- 86-27 DEPTH 218.54 m 

INCLINATION -35O SECTION 

DEPARTURE '7681.63 ELEVATION 1415.2 m 
b DBP 1 

STARTED Jan. 20/87 FINISHED F A -  2/87 LOGGED dz+e SCALE: 
~~ ~ 

FROM 
Metres 

n.s 

9.5 

22.3 

- 
128.0 

218.5 

TO 

9.5 

- 

22'. 3 

128.Q 

218.5 

LENGTH 

i 

DESCRIPTION VISUAL 1 LOG 

68.27 Reduce HQ to NQ 

Fault108.2 - 112.2 

Serpentine medium dark qreen be low 80 m, f i b r e  qraduallv 

decreases. 

M e d i u m  dark green, minor f i b r e  

Fault  141.1 - 159.4, shattered, some gouge 

156.4 Reduce NQ to BQ 

Fault  217 - 218.5 

E.O.H. Lost i n  fault 



wH u86-27 
EAST: 7681.68. 871: t 157.3 

WORTH:5676.281. i#CL:-55.00 
ELE'J: 1415.2111. DEPTH: 218.54111. 

FROM TO 
H N 

0.00 1.52 
1.52 3.05 
3.05 4.57 
4.57 6.10 
6.10 7.62 
7.52 9.14 
9.14 10.67 

10.67 12.19 
12.15 13.72 
13.72 15.24 
15.24 16.76 
15.76 18.29 

19.81 21.34 
21.34 22.86 

24.38 25.91 
'5.91 27.43 

28.96 36.48 

32.00 33.53 
33.53 35.05 
35.05 36.58 

38.10 39.52 
39.62 41.15 
41.15 42.67 
42.67 44.20 
44.20 45.72 
45.72 47.24 
47.24 48.V 
40.77 50.29 

10.25 17.81 

22.86 24.38 

"cyylt'7.43 28.95 

30.48 32.00 

36.58 38.10 

50.75 51.82 
si.e2 53.34 
53.34 54.85 
54.86 5 6 . 9  
56.39 57.91 
57.91 54.44 
55.44 60.45 

62.98 64.irl 
64.01 65.53 

bir.46 t2.4e 

w s . 5 3  67.06 
67.06 68. 58 
68.58 70.10 
70.10 71.63 
71.63 73.15 

REC 
14 

0.61 

1.07 
1.15 
1.17 
0.55 
0.94 
0.93 
1.10 
0.88 
0.94 
1.01 
1.19 
1.20 
1.14 
1.25 
1.22 
1.17 
1.17 
1.35 
1.30 
1.25 
1.26 
1.20 

1.25 
1.19 
1.20 
1.23 
1.13 

1.25 
1.37 
1.43 
!.37 
1.34 
1.22 
1 . 3  
1.40 
1.40 
1.45 
1.36 
1.31 
1.35 
1.16 
1.04 
1.05 
1.07 

0. e7 

1.28 

1.28 

RMR 

23 
22 
22 
22 
22 
I5  
15 
17 
21 
11 
10 
10 
11 
I1  
1E 
17 
17 
21 
17 
17 
25 
17 
27 

19 
17 
17 
17 
!? 
16 
12 
11 
10 
12 
24 
18 
23 
19 
11 
24 
16 
2; 
28 
I6 
19 
19 
15 

9 

j e  

1 2  

0 0  
3 0.5 

0.5 0 
2 0  

5.5 0 
1 0  

0.5 0 
1 0  
0 0  
0 0  
1 0  
1 0  

1.5 0 
2.5 0 

7 2.5 
6 4.5 

7.5 3.5 
5.5 3.5 
3.5 3.5 
9.5 3 
4.5 1.5 

7 2  
8 2.5 

5.5 1.5 
7.5 1 

5 3  
4.5 3 
4.5 1.5 

5 3  
4 0.5 

1.5 1.5 
1.5 1.5 

6 2  
9 0  
7 3.5 

7.5 4 
5 0.5 

4.5 2 
9.5 1.5 
5 1  

4.5 3.5 
5 2  

6.5 1.5 
3 1  
2 0.5 
8 0.5 

4.5 2.5 
5.5 0.5 

AVERAGE OF TWO COUNTS 
Nwber of f ibre  veins counted per 16th category 

3 4 5 6 6 10 12 14 16 18 20 22 24 

0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0  

0.5 0 0 0 0 0 0 ir 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0  
6 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 6 0 0 0 0 0 0  
0 8 0 0 0 0 0 0 0 0 0 0 0 
3 0 . 5  0 0 0 0 0 0 0 0 0 0 0  
1 0  I! 0 0 0 0 0 0 0 0 0 0  
0 1 1 0 . 5  0 0 0 0 0 0 0 0 0  

2.5 ! 1 2.5 0.5 0 0 0 0 0 0 0 0 
1.5 0 0 1 . 5  0 0 0 0 0 0 0 0 0 

1 1 0.5 1 0.5 0 0.5 0 0 0 0 0 0 
1.5 1.5 0 0.5 0 0 0 0 0 0 0 0 0 

1 1 . 5  0 2 0 0 0 0 0 0 0 0 0  
2 i.5 1.5 0.5 0 0.5 0 0 0 0 0 0 0 

0.5 3 0.5 0 0 0 0 0.5 0.5 0 0 0 0 
3 1.5 1.5 0.5 1 0.5 0 0 0 0 0 0 0 
1 1 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0 

2.5 3 0 0 1 0  1 0  0 0 0 0 0  
0.5 2 0.5 1 1 0.5 0 0 0 0 0 5 0 

1 1 0 . 5  0 0 0 0 0 0 5 0 0 0  
1 1 0 . 5  0 0 0 0 0 0 0 0 0 0  

0 "  .J 0 0 (1 0 0 0 0 0 0 0 0 0  
0.5 1 0.5 0 0.5 0 0 0 0 0 0 0 0 
1.5 2 U !  0 0 (i 0 0 6 0 0 0  
0 1 . 5  6 1 0  0 0 0 0 0 0 0 0 

i . 5  1.5 0.5 0.5 0 0 0 0 0 0 0 0 0 
1.5 0 0.5 0.5 0 0 0 0 0 0 0 0 0 
5.5 1.5 1.5 1 3 0 0 0 0 0 0 0 0 

2 1 0.5 0.5 0.5 1 0 0.5 a 0.5 0 0 0 
0.5 1.5 1.5 0 1.5 0 Ci 0.5 0 0 0 0 0 

0 0 0 i i . 5 0 . 5  0 0 0 0 0 0 0 0  
0 0.5 0.5 0 0.5 0.5 0 0 0 0 0 0 0 
2 2.5 0.5 ii 1 0.5 0 0 0 0 0 0 0 

0.5 2 2.5 1 1 5 0 0 0.5 0 0 0 0 
0 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0 0 
2.5 0.5 0.5 0.5 3 0.5 0.5 0.5 0 0 0 0 0 

1 0.5 0.5 1 0.5 1.5 0 0 0 0 0 0 0 
1 .  0.5 1 0 0.5 0.5 0 0 0 0 0 0 0 
1 9 . 5  0 0 0 0 0 0 0 0 0 0 0  

1.5 0 0 1.5 0 0 6 0.5 0.5 0 0 0 (1 

~ ~ o o ~ o o ~ o o o o ~  

TOTAL 
16's 

0 
4 

0.5 

5.5 
1 

0.5 
1 

1.5 
0 
1 
1 

1.5 
4.5 
15 
27 
50 
30 
36 
29 

28.5 
40.5 

44 
47 
21 

50.5 
41.5 

17 
24.5 
6.5 

16.5 
2s 

25 
24 

60.5 
51.5 
42.5 
15.5 
21.5 

43 
54 
13 
62 

35.5 
28 

14.5 
35 

7 
i 

7ri 
L i  

CCRG 
'i. 

0.00 
1.03 
0.11 
0.38 
1.05 
0.23 
0.12 
0.24 
0.51 
0.00 
0.23 
0.22 
0.28 
0.84 
2.83 
4.85 
9.21 
5.74 
6. 89 
4.80 
4.54 
7.23 
8.X 
a. 76 
3.68 
9.07 
7. 84 
3.17 
4.46 
1.25 
2.89 
4.13 
3.60 
3.52 
3.43 

10. !3 

6.88 
3.12 
3.44 
6.67 
8.94 
2.23 

1u.2b 
6. E8 
6.07 
3.10 
7.37 

7.48 



76.20 77.72 
77.72 79.25 

80.77 82.30 
79.25 80.77 

82.30 8 3 . a  
83.52 e5.34 

86.67 88.39 
85.34 86.87 

R8.39 89.92 
89.92 91.44 
91.44 92.96 
92.96 94.49 
94.49 96.01 
96.01 5’7.54 
97.54 99.06 
99.06 106.5E 

102.11 103.63 
103.63 105. 16 
105.16 105.68 
10t.68 108.20 
10Ei.20 109.73 
!09.73 111.25 

[ ‘1.25 112.75 
‘ w . 7 8  114.30 

ioose  102.ii 

114.30 115.82 
i i 5 . e ~  117.35 
117.35 118.87 
118.57 120.40 
120.40 121.32 
121.92 123.44 
123.44 124.97 
124.97 126.49 

125.02 129.54 
129.54 13i.06 
131.0b 132.59 
!32.59 134.11 
134.11 135.154 
135.64 137.16 

138.68 140.21 
140.21 141.73 
141.73 143.26 
143.26 144.78 
144.75 146.30 

147.83 149.35 
’44.35 150.88 

i26.ri9 128.02 

i37.ib m . 6 e  

146.30 i47.a; 

,w:: 88 152.40 
2 ’  40 153.92 

153.92 155.45 
155.45 156.97 
156.97 158.50 

1.22 
1.37 
1.40 
1.36 
1.26 
1.43 
1.43 
1.5! 
1.45 
1.39 
1.45 
1.46 
1.45 
1.40 
1.30 
1.40 
1.30 
1.42 
1.31 
1.26 
1.35 
1.39 
1-39 
1.28 
1.17 
1.31 
1.51 
1.51 
1.51 
1.40 
1.34 
1.31 
0.66 
1.37 
1.43 
1.34 
1.37 
1.30 
1.37 
1.40 
1.31 
1,40 
1.39 
1.35 
1.30 
1.31 
i.34 

,1* 23 
1.31 
1,22 
1.25 
1.48 
1.30 
1.07 
0.55 
0.55 

17 4 1 0 . 5  1 0  1 0  0 0 0 0 . 5  0 0 . 5 0 0  
25 5 1.5 0 2 0.5 0 0.5 0.5 0 0 0 0 0 0 0 
17 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

27 6 1 . 5 1 . 5  3 0 0 0 0 0 0 0 0 0 0 0  
24 6 3 1.5 1 0.5 0 0.5 0.5 0 0 0 0 0 6 0 
14 7.5 2.5 2 0 2 0.5 0.5 0 0 0 0 0 0 0 0 
21 12.5 4 1.5 2 0.5 0 0 0 0 0 0 0 0 0 0 
12 4.5 1.5 1 1.5 0.5 1 0.5 0.5 0 0 0 0 0 0 0 
21 9.5 2.5 0.5 2 0 0.5 0.5 0 0 0 0 0 0 0 0 
30 6 2 2 0.5 0.5 0 1 0.5 0.5 0.5 0 0.5 0 0 0 
28 6.5 2.5 1 1.5 1.5 0.5 0 0.5 1 0 0 0 0 0 0 
17 7 4 1 1 0 . 5 0 . 5  0 0 0 0 0 0 0 0 0 
30 4 1 i 3.5 0.5 0 0.5 0.5 0 0 0 0 0 0 0 
11 9 1.5 2 0 0 0.5 6.5 0.5 0 0 0 0 0 0 0 
19 5.5 1.5 1 0.5 0 0.5 0 6 0 0 0 0 0 0 0 
l e  9 1.5 (!.5 1 0 (1.5 0 0 0 0 [I 0 0 0 0 
20 7 7 0 . 5  0 1 . 5 0 . 5  0 0 0 ii 0 0 0 0 0  
2 0 7 . 5  4 1 2  0 0 0 0 0 0 0 0 0 0 0  
17 6.5 0.5 0.5 0 0 0 0.5 0 0 0 0 0 0 0 0 
28 4.5 3.5 0.5 1 0.5 0 0 0 0 0 0 0 0 0 0 
3 1 2 . 5  0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0  

25 4.5 1 0.5 0.5 0.5 0.5 0.5 o o 0 a o o o 

2 6 e . 5 i . 5  1 0 1 0 . 5  0 0 o o 0 
5 5 3 i . 5 1 . 5  0 0 Ci 0- 0 0 0 0 0 0 0  

16 3 0 . 5  0 0 0 0 0 t 0 0 0 0 0 0 0  
11 10 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0  
13 7 1 . 5  0 0 0 0 0 . 5  0 0 0 0 0 0 0 0 
25 6 1.5 2.5 2.5 0 1 0 0.5 0.5 0.5 0 0 0 0 0 
28 12 3.5 1.5 0.5 0.5 0 1 0 0 0 0 0 0 0 0 
23 15 3.5 2.5 2 0.5 0.5 0 0.5 0 0 0 0 0 0 0 
le 9 1.5 1 0.5 1 0.5 o 0 o 0 o 0 
19 7 1 0 0 . 5  0 0 0 . 5  0 0 0 0 0 0 0 0 
22 2.5 1 0 0.5 0.5 8 il 0 0.5 6.5 0 0 0 0 0 
1 7 5 . 5  3 0 0 . 5  0 i 0 0 0 0 0 0 0 0 0 
24 9.5 1 1 1 0 f 0 0 0.5 0.5 0 0 0 0 0 
21 7 1 . 5  1 1  0 0 . 5  0 0 0 . 5  0 0 0 0 0 0  
17 2.5 1.5 0.5 0.5 0 0 0 0 Q 0 0 0 0 0 0 
27 8 1 . 5  1 0 . 5  0 0 0 0 0 0 0 0 0 0 0  
21 5.5 1.5 1 0.5 0 D 0 0 0 0 0 0 0 0 0 
19 3 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0  
1 5 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 7 2 . 5  0 15 0 ii 0 0 0 0 0 U 0 0 0 0  
2 7 3 . 5  0 0 0 6 0 0 0 0 12 0 0 0 9 0  
1 0 3 . 5  1 i . 5  0 0 0 0 0 0 0 0 0 0 0 0  
10 7 2 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0 0 0  
9 8.5 2 1 0.5 0 0 0 i j  0 0 0 0 0 0 0  

16 7 1 . 5  2 ! 0 . 5  0 0 0 0 0 0 0 0 0 0  
1 6 7 . 5  0 2 0 . 5  0 0 0 0 0 ii 0 0 0 0 0 
16 4 2 2 . 5 0 . 5 0 . 5  0 0 0 0 0 0 0 0 0 0  
l e  5.5 3 0.5 i 0.5 0 0 0 0 0 0 0 0 0 0 
16 7.5 3.5 ! 0 0.5 0.5 0 0 0 0 0 0 0 0 0 
10 5.5 4 2.5 1.5 0 0.5 0.5 0 0 0 0 0 0 0 0 
11 8 3 1 1  0 0 0 0 0 0 0 0 0 0 0 
9 2 1 0 0 0 6 0 0 0 0 0 Q 0 0 0  
S 1 . 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  
e 2 0 0  1 0 0 0 0 0 0 0 0 0 0 0  

35.5 
27.5 

7 
21.5 
25.5 

32 
35.5 
35.5 

34 
31 

55.5 
48 

27.5 
34.5 

30 
16.5 
20.5 

33 
26.5 

13 
19.5 

4 
22.5 
22.5 

4 
11 
14 

50.5 
36 
48 
25 
15 
22 

19.5 
37.5 

26 
9 

16 
13.5 

4 
1.5 
2.5 
3.5 

10 
13.5 
17.5 
22.5 
15.5 

20 
19.5 

23 
34 
21 

4 
1.5 

6 

6.54 
4.50 
1.12 
3.56 
4.53 
4.81 
5.55 
5.28 
5.16 
5.02 

7.37 
4.26 
5.52 
5.20 
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DRILL HOLE INTERSECTIONS 



us&(:! 1 Ur-illed fur qenlogy o u t s i d e  ore ; L Z B ~ E  
u 8 & (.) L.. 3 Drilled for geo logy  outside ore zone 
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UNCONFINED STRENGTH TESTING ON CORE SAMPLES 
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HARDY ASSOCIATES (1978) LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

Our Project NO VG-04108 
w 

Your Reference No. 
A u g u s t  28, 1986 

Cassiar Asbestos Corp., 
#2000 - 1055 W. Hastings S t . ,  
VANCOUVER,  B.C. 
V6E 3V3 

ATTERTION: Mr. R.S. Hewton, P .  Eng. 

Dear Sirs: 

Re: Unconfined Strength Testing 
On Cores Supplied. 

A t  your request, we have conducted unconfined strength t e s t s  on 
In a t o t a l  o f  7 cores supplied by you. The r e s u l t s  a re  summarized below. 

some cases, i n  s p i t e  of special precautions, i t  was not possible t o  prepare 
samples su i tab le  f o r  unconfined compressive s t rength tes t ing  due t o  the 
occurrence of frequent microfractures, weak layers or weak asbestos layers. 
In these cases, we have conducted point load t e s t s  which involves loading 
the sample between two conical plat tens .  These r e s u l t s  may be very approx- 
imately correlated t o  unconfined compressive s t rength u s i n g  established 
correlat ions.  

w 

Results a r e  summarized i n  Table 1 and other d e t a i l s  including 
sample u n i t  weight a re  avai lable  from the attached laboratory data sheets. 

I f  we can provide any f u r t h e r  information or ass is tance,  please 
do not h e s i t a t e  t o  contact us a t  your convenience. 

Yours t r u l y ,  

HARDY ASSOCLATES ( 1978) LTD. 

DSC : wc 

Per: 

Associate, Geological E n g i  neer . 

406fl@h%@?%TREET, BURNABY. BRITISH COLUMBIA V5C 3T6 - TELEPHONE (604) 294-381 I - TELEX 04-354841 

GEOTECHNICAL AND MATERIALS ENGINEERING - ENVIRONMENTAL MATERIALS AND CHEMICAL SCIENCES 
CALGARY EDMONTON FORT McMURRAY LETHBRIDGE LLOYDMINSTER MEDICINE HAT PEACE RIVER RED DEER 

SASKATOON VANCOUVER 

- .  . . . . . . ........,,....I. .,... . . . . . ,~.  . . 
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HARDY ASSOCIATES (1978) LTD. 
CONSULTING ENGINEERING a PROFESSIONAL SERVICES 

SAMPLE 

1-01 

1-02 

w 
1-03 

1-04 

1-05 

1-06 

1-07 

1-08 

TABLE 1 VG-04108 

UNCONFINED POINT LOAD 
COMPRESSIVE CO R R E  L AT ED 

STRENGTH STRENGTH 
MPa PSI MPa P S l  REMARKS 

19.1 2770 
55.1 7890 
30.4 4408 

112.5 16312 
139.5 20227 

11.4 1653 29.9 4330 Ribbon Chert. 
73.6 10670 -Premature fa i lure .  

-Point load r e s u l t s  
are  paral le l  and 
perpendicular t o  
banding, respect- 
ful ly . 

47.4 6873 H/W argi 11 i te .  

92.2 13370 28.0 4060 Serpenti n i  t e .  

21.7 3150 S e r p e n t i  n i  t e  w i t h  
asbestos. 

93.7 13590 Serpenti n i  t e .  

193.9 28110 

173.2 25110 Metasi 1 t s  tone, 
( a r g i l  l i t e ) ,  meta- 
quartzi te .  

SUMMARY OF RESULTS 

. . . . . . . . . . . . . . . . I ,  
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IINCONFINEO COMPRESSION 
d TEST (ASTM .D2938 

. + .  . -  

ROCK TYPE DESCRIPTION: 
- p f w ?  CH€R7- . 

DEPTH SAMPLEX-Q; - HOLE - 
JEST DATE&Q%E SAMPLE DATE 
TECHNlClAN 1 .p. 

. .  . .  . . .  . .  . 
.. . 
. '  . . . . .  . .: - _  .. 

rnm 
rnrn 

- . .  

' A 0  DEFORMATION. RATE GxF45ec 
r J ' +  - - A /  k N / S P C  

MAXI!AUM LOAD 2 = 20 kN 
COt/r?ZESSlVE+ STRENGTH Co = 7~ 

- - l ! .  4 Nr"a 
JNCONFINED COMPRESSLVE 
S T R E ~ ~ G T H  c = K*CO - = fj.4 ~h 

MOISTURE CONTENT / DEGREE OF 

4 7  SATURATION AT .TEST 

SAMPLE STORAGE CONDl TlOkS : 
rJl  A 

SKETCH OF ?REPARED SAMPLE 

TOP 

-. 

BOTTOM 

FAILURE PHOTOGRAPH/ SKETCH- 



. .. -- . .  

ROCK TYPE DE SCRIPTION : 

mrn 
mrn 

.. . .. 

‘AD DEFORt4ATIC)N - R A T E  f a w L i k 2  

- A f  k N/sec y 9 ‘ -  

MAXI!AUM LOAD P = /*63 k N  
COMPRESSIVE’ STRENGTH Co = 7~ 

UNCONFiNED COMPRESSWE 
74- lyFa 

- W %  

- - 

Y ~ R E I ~ G T H  c = K ? C ~  - =+-/A 

UOISTURE CONTENT / DEGREE OF 

-$& o/- SATURATION AT TEST 

S A U P L E  STORAGE CONDlTlOfiS : 
dA 

- 

SKETCH CF PREPAgED SAMPLE 

TOP 

FAILURE CONDITION ( TYPE,RA?IDITY, 

ANGLE OF FAILURE OR CONE, €IC.): 
L 

. --I---_ . ~ .  - ---- - -  
I L U f e E  l i l j l l - t & ~ D  on/ 

t/EI N, - 

L3ODULuS TESTl!JG A‘,’,%lLF9CE Y E S 3  tJ0W 

* S T R E S S / S i R A l N  CURVE MADE yES(3 H O B  
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I JNCONFINEO COMPRESSION 
QW' TEST-(ASTM 0 2 9 3 8  

ROCK TYPE DESCRIPTION: 

' .  

. .  . .  

rnm 
mrn 

. .  

4 0  DEFORb?ATIC)N~ RATE G H 3 3 7 k C  

W '  - - /. g k N / S P C  

L~!O3!AUM LOAD ? = -/& k N  

COMP2ESSIVE' STRENGTH Ca = P/A 
9A2 flFa 

~ T R E I ~ G T H  c = K F C O .  - 922 M a  

MOISTURE CONTENT DEGREE OF 

- - 
YNCONFIN E 0 C OM P R E  S S  lV€ 

- 

SATURATION AT TEST $A I % 

S A M P L E  STORAGE CGNOlTlOfiS : 
d A  

/ 
_ _  LO CAT IO h' 

HOLE - DEPTH fl SAN,PLE.I;LO, 

TECHNICIAN 1. p. 
TEST DATEW-~ s m p u  DATE. 

-- 

FAILURE CONDITION ( TYPE, RAPIDITY. 

ANGLE OF FAILURE OR CONE,  ETC.):  

S K E T C H  OF PREPARED SAMPLE 

TOP 

* 
FAILURE Pi-lOTOGR.&?H/ SKETCH 



TAD DEFORMATION.  R A T E  EWW+?C 

p u ' -  = 1.8 h N / s e c  

L?AXI!AUM LOAD 2 = 38. z kN 
COWZESSIVE' STRENGTH c o  = vj 

z! .  7 t w o  

S T R E ~ G T H  c = K % O .  = '-- \ IQI -~  

- - 
UNCONFlNE D COIJPRESS1VE 

P 

UOISTURE CONTENT / D E G R E E  OF 
SATURATION AT TEST I 

SAMPLE STORDGE CONDITIOl?S : 
* %  

:AILURE CONDITION ( TYPE, RAPIDITY, 

? N G L E  OF FAILURE OR CONE, E T C . ) :  
-- 

- I e on- clShp5Y&.4;n_-_ 

T CP i 

~- ___ _- 
FAILU2E PaOTCGR.<?H/  SKETCH 
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ROCK TYPE DESCRIPTION: 

~ 

DIAMETER 0 = mm 

LENGTH I - =  ~ 6 . 0  mm 
RATIO L-/D = 7.2-5 

M O I S T U R E  CONTENT / DEGREE OF 

SATURATION AT TEST -.-y!!_ % 

SAMPLE STOR.AGE C O N D I T I O ~ S  : 

.- 

FAILURE CONDITION ( TYPE,  RAPIDITY. 

ANGLE O F  FAILURE OR C O N E ,  E T C . ) :  
-- 

_- 

SKETCH OF PREPARED SAMPLE 

FAILURE PHOTOGRA?H/SKETCH 



DEPTH  SAMPLE,^ -0: 
+ 

j H O L E -  

ROCK TYPE DESCRIPTION: 

',AD DEFORMATION RATE 
- - / r R  k N/SE?C -- W 

COM~WESSIVE' STRENGTH c o  = v A  

STRENGTH C = K*Co . = : rrqh 

~.4A?(I!JUM LOAD 2 = 6/2 k N  

193.9 - - 
UNCONFlNED COMPRESSWE 

MOISTURE CONTENT / DEGREE OF 

SATURATION AT TEST .---.-A/A--% 

----P-- 
S A M P L E  STORAGE CONDlTlOkS : 

b 

- -- 

TOP 

BOTT@M 

_- 
FAILWE PWOGR.PH/ SKETCH 



ROCK TYPE DESCRIPTION: 

HOLE - DEPTH SAt.4PLE;E.o; 

TEST D A T E ~ C R I Z  SAMPLE .DATE. 
TECHN~CIAN t . P- - 

'AD DEFORMATION RATE - C  

k N/sec 

WiXI!AUM LOAD ? = F#O k N  

COMP2ESSIVE' S T R E N G T H  Co = P/A 

- w - I .B- 

173 .2  t?l Fa - - 
UNCON F Ih'E 0 C 0 M?RE SS IVE 
S T R E ~ G T H  c = K * C ~  ~ = 173. ?.-odh 

MOtSTURE CONTENT / DEGREE OF +" SATURATION AT TEST 

SAMPLE STORAGE CONDlTlOkS : 
dA 

b 

SKETCH OF PREPAED S A M P L E  

TOP 

BOTTOM 
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STATEMENT OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS 

I ,  Robert S .  Hewton o f  West Vancouver, B r i t i s h  Columbia, hereby c e r t i f y  

t h a t :  

1) I am a geo log is t  r e s i d i n g  a t  2709 Marine Dr ive,  West Vancouver, B.C., and 

am c u r r e n t l y  employed by Cassiar Min ing  Corporat ion o f  #ZOO0 - 1055 West 
Hast ings Street ,  Vancouver, B.C. V6E 3V3. 

2)  I graduated from McMaster Un ive rs i t y ,  Hamilton, Ontar io  w i t h  a B.Sc. i n  
Geology i n  1969 and have p r a c t i s e d  by pro fess ion  since. 

3) I am c u r r e n t l y  r e g i s t e r e d  w i t h  t h e  Associat ion o f  Profess ional  Engineers 

f o r  t h e  Province of B r i t i s h  Columbia and w i t h  the  Associat ion o f  

Profess ional  Engineers o f  Yukon T e r r i t o r y .  " 
4) I am a Fel low o f  t h e  Geological  Associat ion of Canada, a Member o f  t h e  

Canadian I n s t i t u t e  of Min ing and Me ta l l u rgy  and a Member o f  the  Soc ie ty  

o f  Economic Geol og i  s t  s . 

5) Work on the  proper ty  was done under my d i r e c t  supervis ion.  

Respect fu l ly ,  

C ASS I AR M I N I  NG CORPORATION 

n 

R.S. Hewton, P.Eng. 

Dated a t  Vancouver , B r i t i s h  Col umbi a 

t h i s d o h d a y  of rU.0-4-y 9 1 9 % 7  



CASSIAR MINING CORPORATION 
(Cassiar Mine) 

. 
U 

Bag 1000, Cassiar, B.C. VOC 1EO 

Statement of Qualifications:  

Telephone: (604) 778-7435 
Telex: 036-88533 

I ,  Keith C. Minty graduated from Queen's University a t  Kingston, Ontario with a 
B.Sc. in Mining Engineering in 1978. Upon graduation I obtained employment with 
Bamangwato Concessions Limited at  Sel ebi -Pi kwe, Botswana as an Underground Pro- 
duction Shift  Boss. In 1979, I joined Fording Coal Limited a t  Elkford, British 
Columbia as a Mine Planning Engineer in which I was involved in all aspects of 
open p i t  coal mine engineering planning and production. In 1983, I joined Giant 
Yellowknife Gold Mines at  Yellowknife, Northwest Terri tories as the Ventilation 
Engineer. 
Project Engineer and Acting Chief Engineer. In  May 1987, I joined Cassiar 
Mining Corporation a t  Cassiar, British Columbia as the Chief Engineer. 

A t  Giant Yellowknife Mines Limited, I also held the positions of 

I am registered as a Professional Engineer and in good standing in the Province 
of British Columbia (Reg. No.13796) and in the Northwest Terr i tor ies  (Reg. 
No. 1089). 



STATEMENT OF OUALIFICATIONS 

I ,  A l f r e d  A. Burgoyne, do hereby c e r t i f y :  

1. I am a Geologis t  r e s i d i n g  a t  912 York St reet ,  New Westminster, B.C. V3L 
4s4. 

2. I am c u r r e n t l y  employed by  Cassiar Min ing  Corporation, Su i te  2000 - 1055 
West Hast ings Street ,  Vancouver, B.C. V6E 3V3 as Vice President, 
Exp lo ra t ion .  

3.  I graduated f rom t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia i n  1962 with a 
Bachelor o f  Science Degree i n  Geology and from the  U n i v e r s i t y  o f  New 
Mexico i n  1967 wi th a Master of Science Degree i n  Geology. 

4. I am a reg i s te red  Pro fess iona l  Engineer i n  t h e  Associat ion o f  
Professional  Engineers f o r  t he  Province o f  B r i t i s h  Columbia and Yukon 
T e r r i t o r y .  

5. I am reg is te red  as a Fel low o f  t h e  Geological  Associat ion o f  Canada, and 
as a member o f  the  Canadian I n s t i t u t e  of Mining and Meta l lu rgy  and the  

wtw Associat ion o f  Exp lo ra t i on  Geochemists. 

6. I have p rac t i sed  my pro fess ion  f o r  over 24 years. 

Dated a t  Vancouver, British Colurnbi a, 
t h i s  20th day o f  February, 1987 

. .  
A.A. Burgc-- - -  n' 
































