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Company Head Office- 
880 Branville Street 

Vancouver, B.C. 
vec 1 w8 

Company Mine Offioe- 
B.O. Box 1500, 

Logan Lake, B.C. 
VOK 1 WO 

Group tours of 
the mine are 

available during 
tourist season, and are 

algg available for 
qtuident patties. 

Telephone- 
Logan Lake: I I 575-2443 

.. 



Forty-four serviced lots 
were also made available to Sell on the 

A ?LACE I Open Inark&. 
For thorn who enjoy outdo0 
surpassed by few regions in 
offering t-iuniing, figking in 2 tisfaction, Loinex ha6 realized frem 

' t 

ds Qn more than good 
ns. It  invoives setlsfaetion 
,reeriWmaI envireri- 

ment, fatctete'that are of 
ackieve. esljecially in m 

ieaecn, the community of Logan 
tuatsd 11 milw east of~the mine 

ex has been the,primary developer of 

skiing, campi4g and h 
withih !he community 

urts were instdie@ adjacent 

~ . ,  , . . , . . 

. .  ~ 
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LOOK1 N 0 
AHEAD 

Mining, like any other busine 
tion, must plah ahead and b 
to meet rising demand and favorable 
market conditions. Such development 
Fontributes materially to the national 
and regional prosperity, provides jobs 
and, threugh its mineral production. 
enhances the cap 
to meet the needs 

Lornex, with its employment ebove the 
800 mark, channels more thm $12 
million annualiy i 
ahd surrounding 

Development alld improvement pro- 
grams look several years ahead. Pro- 

ings pond dam, a major pit s 
sion. and a warehouse Shop 
in the mill area, 

Lornsx is studying the feasiBllitygf 

he Hlgnlanrj Valley 

produet and irnpruve 
.selling prkes. 



PROTECTING 
OUR 
WORLD 

Bnviranrnenlal pmtwlion is,a real,oen= 
w i n  of the staff oi hragRiMlnim&r+ ~. . 

Reclaiming watei 'rerlu Qf 
et 

t~ a fifth of the t 
The,remaining water is reoyolsd from the 
tailings pond,.the long '!i+i&" tpn,beipw 

I 

7 -  

. 

emgnt with Bethlehem 
Ilia north side of the 
x, and the &-yet un- 

deveiaped Valley Copper mine, the pond 
eventually may take talllngs from 811 
three mines. 

'!'he dumps qf waste rock and Overburden, 
as well as the tailings pond, will be re+ 
planted as they become Inactive. 

One of tne most successful Lorn 
t 
t 

6 been the use of largo 
the tailings by gravity from the m 
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FACT I -  SHEET 
The Lornex mine is situated in the 
Highland Valley 27 miles southeast 01 
Ashcroft and 48 miles southwest 
of Kamlwps 

Logan Lake is a community of 1,500 
located 11 miles east of the mine. 

The area can be reached by road from 
Kamlwps and Ashcroft, both located on 
the Trans-Canada Highway. Air access 
is through Kamloops airport. 
conIinental trains service the 

The mine commenced pre-p 
stripping operations in Septe 
1970, and commenced produetion of 
concentrates in October, 1972. 

Daily ore production was planned to be 
38,000 tons per day through the mill 
initially and has gradually bean in- 
creased to approximately 48,000 tons 
per day. 

Pre-production cost - $144 million 
Minerals produced -copper, molyb- 
denum and small amounts of gold 
and silver 
Recovery rate -copper 88-90%; molyb- 
denum 75% 
Controlling Company - Rio Algom 
Limited 

ration - entirely open pit 
rkets - Japan and the 

United States 



COMPUTERIZED 
SYSTEM 

A computer is used to mxitral the ore 
v Eiectionics aid in ollice v OR grinding mills A Mill Computer Conliol Room 



285 
TONS 
IN A 
LOAD 

Nothing better symbolizes the Lornex 
operation than the roar of a 235-ton capa- 
city truck rolling across the huge open pit. 
Nothing better reflects the company's 
confidence in the mine's future than its 
investment in this fleet of super trucks. 
Unmatched by any truck fleet in North 
America, the Wabco 3200's. as they are 
known, have added a new dimension to 
ore movement. Joining these trucks at 
Lornex early in 1977 was a new 22-cubic 
yard capacity electric shovel, at that time 
the largest shovel in use in metal minlng 
in Canada. 

New production records have been 
attained because of this new equipment 
and Lornex officials anticipate future new 
records will result from further use of this 
type of modern equipment. Lornex is 
particularly pleased with the 235-ton haul 
truck, for the mine played a major role in 
the development of the machine in con- 
junction with the U.S. manufacturer. 
These giants are powered by the same 
engines found in railway locomotives and 
each wheel stands some 12 feet high when 
titfed with enormous fires built to take up to 
4,000 hours (or about eight months) of 
hard service. Despite its size, each truck 
is ooerated bv a single ODerator who sits 

- I  

comfortably 
above the ground. Facing him is an intri- 
cafe control panel, resembling that of a 

a control cab a dozen steps 

small airplane and requirina a similar 
routine of "pre-flight" checks before use. 

Lorhex has maintenance shops that can 
handle almost everything Bxoept major 
overhauls of large engines and electric 
motors for the big trucks. The largest se 
tion of the Larnex workforoe Is employe 

I the open pit mining operations and main- 
tBn8iice of the mobile equipment. 

Bxpanded ora reserves indicate that the 
life of the mine will be considerably ex- 
tended, well into the next century, and that 
il will be possible to utilize the newtruck I fleet continuously for many years to come. 

I 
The original pit was designed for a life- 
term of 21 years at a rate through the 
mill of 38,000 tons per day, and total 
recoverable reserves were estimated at 
292 million tons at an ore grade of 0.427 
percent copper and 0.01 4 percent moly. 

As the mine came into production, 
Lornex was able to do further explora- 
tion wotk. particularly to the south of the 
existing pit. As a result of a 1974 drilling 
program. ore reserves were increased 
by approximately 150 million tons and in 
1976 another recalculation indicated 
afurther 100 million tons available. 



OPERATIONS 

be delicately meshed. 

\ panded lo 1 ,so0 feel deep, Iwo miies 
long and a mile wide. I 

lerge cipen Qi1,Inete mw 
every 24 ~ut~.110,000 tons ~ 

d overburden, plus 48,000 i 
tons of ore whioh flow centinu0usly to 
the concentrating plant. 

inch stze and smaller by abrasion and 



This is your introduction and guide to th 
Highland Valley copper-molybdenum min 

the Lornex Mining Corporation Ltc 
4ssociated wifh the mine is the aflractiw 
:ommunity of Logan Lake, 7 7  miles f 
'he east, where two-thirds of the min 

IN THE BEGINNING 

, British Columbia, 

giacigrs dump3d huilclreds of feet of 
clay. boulders and other debris over 
theland to form the overburrhthat 
Gornplatcly tnayks many of the larger 
mihgial aepoliits. 

ete$erice bf m p e r  deposits here has 

been known for the past century, but 
full realization of their extent emerged 
only in the last 20 years. Traces of 
early Indian "mining" could be found on 
Lornex Mining Corporation property and 
settlers undertook some laborious and 
unrewarding extraction in the early 1900's. 

These first-discovered deposits were high 
grade, but they were small surface patches 
and most of the copper was locked in 
hard quartz porphyry rock, making 
recovery difficult and expensive. The 
settler-minets loaded their ore into horse- 
drawn carts and moved it 27 miles 
northwest to the tiny Thompson River 
community of Ashcroft, where it was 
crushed and processed. Only the high 
grade ore was mined as the remaining 
sparsely mineralized rock was 
unprofitable. 
Through the distractions of two world 
wars and a depression, there was no real 
mining activity in the valley. 

Then came the '50's. a decade of sig- 
nificant technological and economic 
progress. Metal markets were strong 
and prices good. Costs were lowered 
through the use of large shovels and 
trucks and inexpensive blasting systems 
were developed. Prospectors returned 
to the Valley looking for the now economic 
large low-grade deposits. 
Among the prospectors was Egil H. 
Lorntzsen, who staked a number of 
claims over a IO-year period, and 
organized their development through the 
Lornex company, very properly named 
for the dlscoverer. 
Lorntzsen and his associates scan realized 
that the deposit he discovered, while 
extensive, was mostly low-grade ore, 
topped by thickoverburden in places. 
Development costs would be high, but they 
concluded that the extent of the mineral- 
ization would mdke the Operation viable. 
The presence of moly 
as an alloy in steel, a 

More than one mining expert disagreed. 
Several major firms looked at the pro- 
perty and spurned an opportunity to 
join in itsdevelopment until, in 1965, 
Rio Algom undertook to finance a com- 
prehensive exploration program. 
It purchased $4.6 million worth of 
shares and sold 40 percent of them to 
Yukon Consolidated Gold Gorp. Another 
$2 million was raised by a rights 
offering. 
By 1968, same $6.8 million had been 
spent in exploration and in 1970 after 
thorough evaluation of the inherent risks 
in mining, the decision was made to 
commence immediately. Less than 
two years later, in October, 1972, 
after a capital expenditure of $144 
million, the operatlon was officially in 
production. 
Lornex subsequently became the largest 
open pit copper mine in Canada, using 
technology hardly dreamt-of when the 
valley was staked in the 1960's. It is 
now a world-scale operation, which h I  
proven the judgement of its devel 
correct. The consistency and extent of 
the ore, mined in an effiellnt manner, 
more than compensates for Its relatlwcdy 
low grade. 
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ARTICLE M 

LORNEX MINING CORPORATION L'TD. 

(La t i tude  50' 27'N., Longitude 121' 03'W., Elevat ion 4,600 f ee t ]  

- 

LOCATION, ACCESS ' AND CL IMATE 
P I  

, The Lornex Mine is loca ted  on t h e  sou the r i i~s lope  of  t he  Highland 
Valley' a t  t h e  western edge of t h e  I n t e r i o r  Plateau.  

Access t o  the  property i s  by way o f  a SO-mile long p a r t i a l l y  paved 
;road t h a t  jo ins  the  Trims Canada Highway a t  Kamloops o r  by a p a r t i a l l y  3 

paved road 30 miles southeast  of Ashcroft ,  B r i t i s h  Columbia. 

The ambient a i r  temperature r s from a mid-winter minimum of 
5 I/ de<grees. Freezing conditions 

Snowfalls account 
minus 29 degrees t o  a summer maximum 
'commence i n  la te  October and continue t o  earlf  Apr i l .  
Ifor approximately one h a l f  of the  22  inches of annual p r e c i p i t a t i o n ,  with 

e a r l y  March. I 

the  fa i l len  snow cover reaching a maximum thicknesr; o f  t h r e e  feet  during ~ 

I 

Lornex has  developed i t s  own townsite a t  nearby Logan Lake, which 
has  a population of aFproximately 1,200 people. 
a re  employees of Lornex and haye purchased t h e i r  homes from t h e  

Most of  t he  

iscovered on the  Lornex 
. Egi l  Lorntzsen. 
apion, and i n  1965 under an 
e s t i g a t i v e  program on t h e  

face diamond d r i l l i n g  and 
ground bulk sampling program 

1 jing ; induced po la r  i z a t  ion 

2,618 f e e t  of underground la te ra l  
vided feed f o r  a 100-ton p e r  day p i l o t  
xtensive use was made of computers t o  

The Lornex orebody, as deve program described above, 
n tons with an average grade 
a@* of 0.26 percent  copper 

'2_ 
'1, 

and 0 .I314 percent  molybderhm. 
i - --.. 

4c, i 
The mine cons i s t s  of a s i n g l e  la rge  open p i t  and a o r ig ina l ly  

gnkh t o  process 38,000 s h o r t  tons p e r  day, through i t s  g r i n h n g  and 
, i at'ion sec t ions .  'i. 

i 
I 

, The property i s  operated by Lornex Mining Corporation Ltd . ,  wkich I 
i s  55 percent  owned by Rio Algom Mines Limited of Toronto. 

'\ i 
i 

1 

1 I 

' - -.__ '- ._ < \  i 
I 1 

I I 

\ I 
i 
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GEOLOGY 

The Lornex t y  i s  loca ted  i n  t h e  h e a r t  of t he  
lumbia, ad jo in ing  Bethlehem 

! 
o s i t  is\ c lass i f i  l e x  porphyry type wi th in  the  

a p a r t '  of t h e  i n t e r i o r  p l a t eau  
gated i n  a northwester ly  
width of 16 miles. I t  cons i s t s  
ives,  i n  general  having a con- 
e r  inwards. The complex i n t r u -  198 mi l l ion  + - 8m. years  old.  

a Quartz Dior i te  o r  Bethlehem 
e Bathol i th  a t  t h e  contact 

ve phase. The hos t  rock 
inguished by t h e  i n t e r -  
esian minerals , mostly 
o t a l  mineral content.  

ger  dykes including a 
and small basic t o  

A major north-south f a u l t  
f a u l t  cuts t h e  orebody o f f  t o  the  

dipping west, c a l l e d  the  Lornex 

Several  o the r  p a r a l l e l  f a u l t s  d ip  0 t h e  east  a t  60 degrees from 
the  hor izonta l .  The Lornex mineralized a a i s  divided i n t o  th ree  zones: 

oreb,ody . 
ig(ina1 Discovery Zone, Camp Zone, t h e  Nor.th Zone, or t h e  main 

i s  contained i n  I a roughly - e l l i p t i c a l  a r ea  4,000 

or thwester ly .  The sulphide ore  i s  com- 
and a t  ileast 2,000 feet  i n  depth and 

and molybdenite with minor p y r i t e  , 
sv, epidote  , c a l c i t e  and c h l o r i t e .  
he orebody and i s  made up pr imar i ly  
i t e  , c o v e l l i t e ,  azu r i t e  , s i d e r i t e ,  

cupr i te  (and niative copper. The mineral izat ion occurs mainly as f r a c t u r e  
a te  veins  up t o  a foo t  i n  width o r  along 
e s  and as sparese ly  disseminated mineral izat ion 

g hornblende and b i o t i t e .  
I 

t i o n  appeatr t o  be keys t o  the  
e a l t e r e d  minerals include: 

er  

1 
i 

3 
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I #  

31 
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PROPERTY OPERATION 

Mining 
minesit' 
A s  o f  I 
This f j i  

mined z 

M I N I N G  

of app:i 
two hur' 
and st( ,  
addi t i c ,  

733,00( 
achi evvt, 

waste 1: 
t h e  pe:I 
P roducl 

The sur,face layout of  t he  Lornex Mine is  slnown i n  Figure 2 ,  "Lornex 
:orporation Ltd. Area Map". There are seven departments a t  t he  
, which function under t h e  d i r ec t ion  of t h e  r e s iden t  General Manager. 
c e d e r  31, 1973, t h e  t o t a l  company s t rength  was 653 permanent people. 
pre includes a small s taff  a t  t he  company's Vancouver o f f i c e .  

For the  twelve-month per iod  concluding Deceniber 31, 1973, Lornex 
d proce'ssed 14 mil l ion tons o f  ore grading 0.42 percent  Copper. 

IPSERATION 

A s  o f  January 1, 1974, the  open p i t  excavaftion encompassed an a rea  
)ximately t h r e e  hundred and s i x t e e n  acres  and extended t o  a depth o f  
Ired and eigFty-f ive f e e t  below t h e  o r ig ina l  sur face .  Waste dumps 
:kpiles up t o  one hundred and f i f t y  f e e t  i n  he ight  covered an 
ial four  hundred and eigjhty-five acres .  

Current ly ,  weekly p i t  production, accounting f o r  t h e  removal of 
tons o f  rock and scheduled over s ix t een  operat ing s h i f t s ,  i s  

1 with t h e  fol lowing design parameters:  

! 

Safe ty  Berms i n  Rock 
Working Space Slope 
Roadway Width 
Roadway Gradients 
Temporary Ramp Gradient ' 

Minimum P i t  Wall Curvature 
Blasthole  Spacing 
Sub-grade D r i l l i n g  

20" 
40 feie,t 
between 10 and 100 f e e t  
45 O 

80 f e e t  
8% 
up to1 10% 
radiu.s not less than 80 f e e t  
32 to1 40 f e e t  square p a t t e r n  
0 t o  7 f e e t  

P i t  production 
.us stockpiled1 
Formance of  t h a  sen ted  bly Tabile No. I "Mine 
.on Equipment". 

i,pment requi red  f o r  t h e  removal of 29,000 tons of  
' m i l l  feed p e r  s h i f t ,  and 

5 



TABLE NO. I 

MINE PRODUCTION E-QUIPMENT 

NO. OF SCHEDULED SHIFTS PER OPERATORS UNIT PERFORMANCE 
TYPE OF WIT UNITS PER SHIFT OPERATING DAY PER UNIT PER SHIFT FUNCTION 

~ 

3 2 2 1 520 f t .  of 9 7/8 i n s .  
d i  m e  t e r h o 1 e 

1-e 

Rock Loading E l e c t r i c  powered 
15 cubic yard shovels 

280 B Bucyrus-Erie 
2100 B - P 6 H 4 

1 4 3 1 16,400 tons  

3,2 00 t on s 
Rock Haulage Diesel e l e c t r i c  120 T 

Rear dump t rucks  2 3  
1 7  3 1 

Rear dump truck 
3200 Wabco 1 

Dump Maintenance Tracked dozers 
D-8 C a t e r p i l l a r  
D-9 C a t e r p i l l a r  

2 
2 3 1 

Shovel Cleanup Ti red  dozers 
280 Michigan 4 3 

Road Maintenance Graders 
14-E C a t e r p i l l a r  
16-E C a t e r p i l l a r  

3 
1 3 

Front - end 1 o ade rs 
5 - 5 cubic yard 
988 C a t e r p i l l a r  

2 1 

Tracked dozers  
D-8 C a t e r p i l l a r  2 2 1 

Watering o r  Sanding 
t rucks  
769 - 35 T C a t e r p i l l a r  4 2 3 

Blas t ing  E q l o s i v e  supply t rucks 2 
Dewate r ing  t ruck 1 

1 
1 

1 
1 



Tabu1at:lon of Mine Operating S t a t i s t i c s :  

Production 

1. IPre-production Phase. 

Overburden 6 Waste Rock 60.9 mi l l ion  tons 
Stockpiled Ore 0 .7  nul l ion  tons 
M i l l  Feed (Mill Tune-up) 2 . 7  nu l l ion  tons of .423 Copper 

2 .  Production Phase (October 1972 through December 1973). 

Overburden Waste Rock 28.7 mi l l ion  tons 
S t  ockpi l e d  Low Grade 1 . 2  mil l ion tons 
Mi11 Feed 16.9 mi l l ion  tons of ,423 Copper 

3. Production f o r  Year Ending Decenber 31, 1973. 

Overburden Waste Rock 23.3 mi l l ion  tons 
Stockpiled Low Grade 1 . 2  nnillion tons 
Mi11 Feed 14.0 mi l l ion  tons of  .422 Copper 

Tota l  Mined 38.5 mil l ion tons 

Consume,! 

1. 
0.t5 inilkion pounds 
5.0 mil l ion pounds 

1 . 3  nnillion f e e t  
19,734 

2 .  Diesel Fuel 
3. T i r e s  30.00 x 51 
4. E l e c t r i c  ..Poweir 

1 .8  mil l ion gal lons 
189 

,362.;1 mil l ion Kilowatt hours. 

o f  t he  p i t  produc 

i n  

the  
t i o n  

The Total  M i  of  251 , ( including maintenance, 
supe rv i  t j  sonnel) f o r  t h e  17 s h i f t  p e r  week 
operation is d i s t r i b u t e d  as follows : 

P RODUCI'I ON MAINTENANCE 
Hourly 

4 
15 
88 ' 

Dri 1 l i n  g 4 

rv i  ce Vehi cles /Cats ; /E le ct ri cal 
- 

~e ologis t  S ~ P  lanning/Cle ri cal 
n t s  

7 

S t a f f  Hourly S t a f f  

1 

7 
- 12 
4 
9 3 -  
3 1 

17 4 

71 8 



___.___ 

CIONCWTRATOR DEPARTMENT - GENERAL PIANT AREA - PICTORIAL FLOWSHEET LOS3EX WINING CORPORATIION LTD. 
(See Index, Pages 1 and 2)  



.. 
.
 .
 __ 

. n
 

N
 

%
I 

4
 

8 
a
 I 

00 

M
 

a
 I 

M
 a, 

k
 

& 

4
 

22 -
4
 

LL 

u
 

x
 

z
 

b
 

w
 

w
 

X
 

3
 

w
 

2 
3 L 4 
4

 
a
 

u
 

U
 

a
 

U
 

I c 
.

.
 

o
r

c
 

U
 

k
 

a, 
0
 

v) 
3" 

z
 

4
 

N
 
k
 

a, 
w

 

k
 

w
 

8 6 U
 

F; 
a
 

3
 

n
 

4
 

2 
x
 

l-i 

E" 
z
 

w
 

x
 

w
 

v
) 

2
 

x
 

v
) 

w
 

w
 

i3 
w

 
oz 

E 
I 

w
w

 
0

"
s

 
w

 
z
 
0
 

I 

.
.

 
0
 

l-i 
h

l
M

 
v
)
 

v
) 

.
.

 
\o

 
VI 

Ln 
\o

 

s' \o
 

. 4.
 

0
'
 z
 

E 
i-3 13 

w
 

<
,
o
 

8 
I 

I 

.
.

 
*

.
 

4
4

 
9
 

c
o
o
,
 

0
4

 



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

.
.

.
.

.
.

 
.

.
.

.
.

 

c 
i
 

. 

k
 

8
 

e, 

3
 

6
 

.d 

4
 

d u 5: 9 
d
 

I i 

2 
m

 

3
 

a
 

I 1 

n
 

a
 

e, 

U
 

- s v
 

I 

!3 a 
a
 Q

) 

a, 
L

 

k
'
 

Q
)

'
 

L
) 

e, 
ti 

I4 
.d 
L

 

k
 

8
 

c1 

F a I 
d
 

8; 
w
 

0
'
 

B
 

' c-: 
. 

.'. 

.I 
, 

.1 
, 

10 

i
l

 



1 

\ MINERAL PROCESSING rl 

i 
9 

z 
$ 
: 
r! The 38,000 , d r y  sho r t  tons p e r  day capa 

scheduledl, t o  operate continuously and i n  1973, 
was 38,320 dry s h o r t  tons.  This w a s  achieved an onstream e f f i c i ency  of 
85.78% compared t o  a 
r a t e  throughout 1973 
dry shor t  tons p e r  
the Concentrator wa 
42,200 dry s h o r t  tons p e r  day which approximates an average of ,38,000 dry 
shor t  tons p e r  day with an onstream e f f i c i ency  of 9095. 

ocessing p l a n t  is 
erage ,da i ly  throughput 

The hourly mi l l i ng  gn capacity f a c t o r  of 90.0%. 
aged 1,861.30 dry sho r t  tons p e r  hour o r  930.65 
nous mill l i n e .  
O f  dry shor t  tons p e r  how,  ithe equivalent  of 

i 

The design hourly mi l l i ng  r a t e  o f  1 i 
1. 
I 

e r  hour nominal capacity s i n g l e  s tage  crushing p l a n t  
s ec t ion  o f  t he  pro ng p l a n t  i s  presented d i a  ;%t i ca l ly  by Figure No. 3 
"Con cen t r a t  o r  Dep a t - General P lan t  Area - ()rial Flowsheetl'. 

1 The sequent ia l  mater ia l  flow through the  gr inding and f l o t a t i o n  
sec t ions  is schematically out l ined  by Figure No. 3. A general  descr ip t ion  
of t h e  process is  as follows: 

i 1. 

2 .  

Rim-of-mine ore i s  del ivered t o  t h e  crushing p l a n t  by 120-ton 
The ore i s  reduced t o  8-inch mater ia l  i n  

Allis-Chalmer 

C:omhed ore from the  coarse ore s tock  
p i t ra l le l  l i n e s  of fou r  va r i ab le  ,spee 
feeders .  This coars is f ed  d i r e c  
p a r a l l e l  gr inding c i  s at  a feed r 
p e r  l i n e .  ' 

ous mills are driven by two 180 revolut ions p e r  
rsepower, quadra torque motors. The mills r o t a t e  

The secondary circuit i s  comprised o f  two 16-1/2 f o o t  diameter by 
23-foot b a l l  m i l l s  f o r  each autogenous m i l l .  
secondary mills operate i n  a closed c i r c u i t  with a cyclone c l u s t e r  
containing s ix t een  D20B Krebs cyclones. 

Each of  t h e  four  

The respec t ive  screen 
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undersize , b a l l  m i l l  discharge,  and scavenger f l o t a t i o n  p r t d u  
c l a s s i f i e d  ing the cyclone clusFer  with the  unlderflow repor t in  
t h e  b a l l  m i l l , .  a l l y  a t  38% s o l i d s  with 80% 

av i ty  t o  four  p a r a l l e l  rou@er- 
The overflow n 

The secondary gr inding mills are  driven by synchronous 180 revo- 
l u t i o n s  p e r  minute, 4,000 horsepower motors through a Fawick a i r  
c lu t ch .  The m i l l s  r o t a t e  a t  14.14 revolut ions p e r  minute o r  
74.2% of c r i t i ca l  speed. 

3.  The primary f l o t a t i o n  process i n  the  Lornex concentrator  produces a 
bulk concentrate containing both copper and molybdenum values.  The 
bulk f l o t a t i o n  c i r c u i t  sists of a rougher-scavenger sec t ion  
followed by Fwo s t ages  o f  c leaning.  
contains  e ighteen Denver 600-H-DR f l o t a t i o n  machines, e i g h t  of '  
which are roughers and t e n  of which are  scavengers.  

Each bank of rougher-scavbngers 

The scavenger concentrate i s  returned t o  the grinding circuit and 
the  rougher product i s  cleaned and recleaned i n  two p a r a l l e l  c i r c u i t s  
of t en  and e igh t  Denver 30-DR u n i t s ,  respec t ive ly .  

The c leaner  t a i l i n g  combines with the  scavenger product and the  
rec leaner  t a i l i n g  are f ed  i n t o  the  c leaner  c i r c u i t .  Final  bulk 
rec leaner  concentrate is  dewatered i n  an 85-foot th ickener  p r i o r  t o  
coppe r-mo lybhenum sep arati  hn . 
Tai l ings  from each o f  t he  four;  rougher scavenger banks, nominally 
a t  0.04% Cu, i s  co l l ec t ed  i n  a common sump and t ranspor ted  t o  the  
t a i l i n g s  thickeners  f o r  dewatering p r i o r  t o  d isposa l  v i a  our 
recent ly  commissioned gravi ty  t a i l i n g s  l i n e  t o  t h e  t a i l i n g s  pond. 

4. Dewatered bulk concentrate,  at 40-60% s o l i d s ,  i s  fed t o  two con- 
d i t i one r s  which precede the  molybdenum-copper separa t ion  p l an t .  
The copper concentrate is  depressed with Moly L (Anamol D), and 
molybdenite f loa t ed  with f u e l  o i l  i n  t e n  Denver Sub-A No. 24 
rougher c e l l s  and e i g h t  Sub-A No. 24 scavenger c e l l s .  Rougher 
concentrate i s  r e g r  
m i l l ,  cycloned and edl i n  s i x  No. 18 Denver Specials .  The 
first c1eane;r t a i l i  
c leaner  concentrate d i n  a 5-foot diameter by 6-foot 
Denver b a l l  tmi.11, cleaned i n  four  No. 18 Denver 
Specials .  S ix  addi clelaning s tages  (No. 15) complete the  
c i r c u i t  and pulp f l  
n ing  t o  the  previous cleanling s tage  and t h e  concentrate going t o  
the  successive cleaning s tage  . 

i n  a 5-foot diameter by 10-foot Denver b a l l  

rcu la ted  t o  p l a n t  feed and t h e  first 

counter cur ren t  with t h e  t a i l i n g s  r e tu r -  

The process flow i s  ou t l ined  schematically i n  Figure No. 4 "Moly 
Plan t  Flow sheet".  
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Final molybdenite concentrate from t h e  eightlh cleaninz s t age ,  
averaging 55.00% Mo, 0.80% Cu, and .014% Pb,  i s  t r a n s f e r r e d  t o  a 
holding stock tank. 
concentrate f i l t r a t i o n  p l an t  where a s i n g l e  (disc f i l t e r  (6 foot) i s  
u t i l i z e d  t o  dewater t h e  concentrate p r i o r  t o  drying i n  a Skinner 
niul t i p  1 e -he a r t h  dryer.  

The s l u r r i e d  concentrate i s  pumped t o  t h e  

The t a i l i n g s  product. from the  molybdenite f l o t a t i o n  p l a n t  i s  the  
f i n a l  copper concentrate.  This mater ia l  flows by gravi ty  t o  a 
100-foot diameter th ickener  f o r  dewatering p r i o r  t o  f i l t r a t i o n .  

Underflow from the f i n a l  copper th ickener  is  pumped-to two 8-1/2 
f'oot diameter by 7-disc Dorr-Oliver-Long f i l t e r s .  
product; normally at 12 - 14% moisture, i s  conveyed t o  an 8-foot 
diame'ter by 48-foot, n a t u r a l  gas- f i red ,  pa ra l l e l - f low r o t a r y  dryer.  
Dlryer discharge,  a t  7% moisture,  33% Cu and 114% i n s o l ,  i s  conveyed 
t o  a 1400-ton s torage  ,bin from whence it is  t rucked t o  Ashcroft f o r  
r a i l  t ranspor ta t ion  t o  Vancouver t o  await marine t r anspor t a t ion  t o  
off-shore smel te rs .  

5. 
The f i l t e r e d  

The Mil l ing S t a t i s t i c s  f o r  t h e  twelve-month per iod ending Decernber 31, 1973, 
are as follows: 

T o t a l  M i l l  Feed 13,986,958 dry s h o r t  tons 
a t  .4245; CU, and .0173% MO 

Con centrate Produced 155,4%3,,3 dry s h o r t  tons of  
concentrate a t  
Cu, and 3,196.79 

r t  tons  o f  Molybdenite 
rate,  <a t  54.39% mo 

Overall Copper Recovery 89.45% 
Ove r a l  1 Mo 1 yb denum Re cove r y  71.27%1 

Power Consumption 
(Grinding Ci rcu i t )  

G:ii"indin g Me d i  a 

Rcagent Usages : 

Bulk Flo ta t ion  
Col lec tor  (S .1  .X.) 
Col lec tor  (P .A. X.) 
Frother (Dow-250) 
Frother  (Pine Oil)  
Lime 
Flo ccul ant  (pol yacryl)  

lowatt  hours p e r  
11 feed 

i r c u i t  - 0.,58 pounds 
p e r  ton mi l led  

p e r  ton mil led 
Secondary C i r c u i t  - 1.05 pounds 

. .008 potmds p e r  ton mil led 
.007 pounds p e r  t on  mil led 
,030 pounds p e r  ton mil led 
.OB7 poumds p e r  ton  mil led 

.013 pounds p e r  ton mil led 
2.17 pounds p e r  ton  mil led 
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FIGURE 4 

LORNEX MINING CORPORATION LTD. 

M)LY PLANT FLOWSHEET 

BULK THICKENER . 
t -- 

No. 1 Conditioner. 

No. 2 Conditioner] 
4 
I C 
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Moly Flo ta t ion  
Depressant (Moly L ) *  

Depress ant (NaCn) 

Col lec tor  (Fuel Oil)  

Dispersant (Na2SiOg) 

I 

- 20.57 pounds p e r  t on  of  

9 .87 pounds perdton of 

2.76 pounds p e r  ton of 

0.50 pounds p e r  ton of 

copper concentrate 

. copper concentrate 

copper concentrate 

copper concentrate 

* Arsenic Trioxide + Sodium Sulphide 

Mineral Processing Operating Crew Strength - 1'76 

Hourly Rated S t a f f  

Operators ' 74 10 

Metallurgy and Ass aying 5 20 
Sup e r in ten  den t s 

!3 7 8 

2 

136 40 

Maintenance 

- -- 

, 
p r a c t i c a l ,  con 

tunnelir; imder ea 

d i v e r t  a l l  o 

gal lons p e r  minute 

ameter i n s t a l l e d  a t  
u t s ide  diamdter with a 

gradient  of . 2  percent .  
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Tail ings are. depo d i n  a d e l t a  a t  t he  in s ide  t o  - . 
I .  e a r t h f i l l  t a i l i n g s  dam. 

The compacted zoned e a r t h f i l l  s t a r t e r  dams w i l l  be r a i s e d  t o  main- 
t a i n  a minimum flood s torage  capaci ty  o f  16,000 acre  f e e t  as  required by 
po l lu t ion  cont ro l  permits. During i n i t i a l  s t ages  t h e  d a m  w i l l  be  r a i s e d  
from borrow ma te r i a l ,  with a compacted till core,  compacted outs ide  s h e l l  
and an uncoupacted inne r  s h e l l .  
r a i s e d  cont inuing the compacted till core from borrow using compacted 
cycloned sand f o r  the outer  s h e l l  and non-compacted cycloned sand f o r  t h e  
inne r  she 11. 

During l a t e r  s t a g e s ,  t he  dams w i l l  b e  

In addi t ion t o  deep wel l  monitoring pumps a t  t he  downstream t o e  of 
the  e a s t  and west t a i l i n g s  dam, f l o a t i n g  barge-mounted pumps d e l i v e r  
t a i l i n g s  pond supernatant  t o  two boos ter  pumps which feed reclaim water 
t o  three  1,000,000-gallon m i l l  water head t anks .  
comprised of t he  above, raw water from t h e  Thompson River and t a i l i n g s  
th ickener  overflow. 

Total  mill water i s  

Autogenous grinding and ball mills in the concentrator of Lornex Mining Corporation 
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u u v G  . _ *  'j 

GEOLOGY OF T H E  L O R N E X  D E P O S I T  

By J. M. Carr 
(adaptecj from Minister of Mines and Petroleum Resources, B.C. , Annual Report, 1966) 

Lornex Mining Corporation Ltd. controls about 200 recorded mineral claims which 

extend scluthward from Indian Reserve No. 13 in the Highland Vailley. Exploration of the 

property iince 1965 has been financed by Rio Algom Mines Limited in  association with The 

Yukon Consolidated Gold Corporation Ltd., which took options on treasury shares and 

thereby E/bined control of the company at the end of 1966. A very llarge low-grade deposit 

of coppel( and molybdenum was outlined by pattern dr i l l ing at a distance of about 4 miles 

southwesl of the Bethlehem mine and i n  1966-67 the deposit was bulk-sampled from a 550- 

foot deer:) shaft and lateral workings, employing a newly erected 100-ton pi lot  m i l l .  A tr ial 

p i t  was also made on the deposit. 

The following notes are based on a four-da 

dr i l l  core! made i n  July and supplemented by maps and other i 

the cornpiany, As well as showing the geology, Figure 5 shc 

holes thein completed and of most of the trenches on the North and Discovery zones. Some 
, 

trenches failed to reach bedrock, and others were partly caved at  the time of  examination 

and affoirded exposures as indicated. Later dr i l l ing on the North zone, which i s  the main 

part of tlie deposit so far as known, was partly on intermediate lines spaced at 4001feet and 

partly or1 lines farther to tlhe south. Holes on line No. 3N 

line No, ,  1 1  N and are reported to show a probabl'e con 

800 feet south of those on 

zones, which together may form a deposit 5,000 feet long in  a southeasterly direction and in  

places ai; much as 1,600 feet wide. The maximum elevation of mineralized outcrops i s  5,200 



- 2 -  

feet, and the deepest mineral izid intersections are at 3,62!5 feet eleva'tion, giving a 

known vortical range of mineralization of nearly 1,600 feet. Superficial deposits as much 

as 250 feet deep overlie the western part of the North zone, roughly along Awa 

where they occupy a glacial valley from which at some stage meltwat 

and cut bedrock channels that are conspkuous topographic features at the Discovery zone. 

escapedl eastward 

The Lornex deposit occ;urs i n  the Bethlehem (Skeena) quartz diorite partly at the 

eastern contact of a younger stock of the Bethsuida granodiorite. In holes Nos. 20 and 21 

the contcrct is steeply and strongly faulted in  a northerly diirection and is the western l imit 

of strong alteration and mineralization. I t s  position i s  infeirred nearly 1 mile farther south, 

between holes Nos. 4 and 6, which are outside the deposit and show the two rocks as 

minerali Led about equally. Existing maps suggest that here the co ssesses a north- 

westerly strike2. 

The mineralized roc 

i s  partly darker and',p 

are en1a;ged by s i l ic i  

whereas pIagioc,lase becomes either chalk 

are chlo:.itized. EI&sewkere biot i te i s  part 

Quartz V i I l s  abundant f ctures, mostly as 
I 

chlorite (and by si l ic i f ied and argilllized rock. The veinsltatid 'fractures contain sulphides as 

wel l  as c':oarse sericite, or calcilte and zeolites which are variously pink diwhite in  colour. 

A late c1;eneration of quartz veins is barren of sulphides. Faults are numerous i n  the dr i l l -  

holes anld mostly possess gouge which i s  either sericitic or chloritic and calc,itic. The walls 

of the fcllults are extensively altered and commonly mineral'ized. Evidence of post-mineral 
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movemerit i s  seen inxrushed sulphides and q 

but a 30-1~foot-wide fault exposed at the Discovery zone has a northwesterly strike and a 

steep d i p  

Bornite, chalcopyrite, pyrite, and molybdenite occur mostly in  or close t o  quartz- 

f i l led frciictures, either as stringers or as d i  

the sulphides are wel l  rystallized i n  void Eastward near the edge of the North zone the 

assemblaige bornite, chalcopyrite, and molybdenite gives way to, chalcopyrite, pyrite , and 

molybdenite. Partial oxidation of sulphidems has produc-ed limonite, malachite, azurite, 

tenorite., cuprite, and locally native copper generally at shallow depths and without causing 

appreciaib I e supergene 

zone is r'nissing from the 

inations which may be quite coarse. Locally 

Due no doubt to glacial erosion, the oxiidized surface 

t of the deposit . 

I , 
i 



Figure 5 Lorncx Mining Corporation Ltd. Geological map of part of the Lorncx. 



Consolidated net earnings for the first six months of 
1975 were $15,627,000 compared to $29,408,000 for the 
same period in 1974. The comparative net earnings per 
common share were $1.25 and $2.37 respectively. The 
foregoing earnings per share figure for 1975 does not 
reflect the results of the rights issue that was completed 
during July, the dilutive effect of which would not be 
material. 

The sharp decline in earnings in 1975 was due mainly 
to substantially layer copper prices realized at the Lornex 
copper-molybdenum mine (59.85% owned by Rio Algom) 
and at the wholly-owned Mines de Poirier copper mine, 
as well as to a higher effective rate of taxation. Lower 
copper prices were also the main reason for the slight 

crease in revenue as compared to the first half of 1974, 
re than offsetting increases in revenue from uranium 

Revenue and pre-tax earnings from uranium operations 
increased in the first half of 1975 as compared to the same 
period in 1974. Uranium production at Elliot Lake con- 
tinues slightly below the level achieved in the comparable 
period last year primarily because of the continuing short- 
age of underground miners. 

Revenue and earnings at Lornex were much lower in 
the first half of 1975 as compared to the similar period in 
1974 primarily because of substantially lower copper 
prices. As previously announced by b r n e x  production 
levels at the mine have been reduced in 1975 due to the 
oversupply of copper concentrates and copper metal which 
is particularly acute in Japan where most of the Lornex 
production is sold. 

Revenue and earnings at the Mines de Poirier copper 
mine were substantially lower in the first half of 1975 
mainly due to lower copper prices. Production was slightly 
higher than in the first half of 1974 due to improved 
grades; the better grades resulted from mining areas of 
higher grade ore as the mine neared the end of its produc- 

*e life. The economically recoverable ore reserves have 
n mined out and the mine closed down on June 27, 

Steel revenue was slightly higher in the first half of 1975 
but earnings were lower, primarily due to continued esca- 
lation of operating costs. Steel market conditions deterio- 
rated during the early part of the year; although there are 
now signs of improvement in some product lines, it is 
expected that their effect will be mitigated in the third 
quarter by the seasonably lower level of business activity 
which normally prevails during this period. 

The Company’s board of directors has approved the 
expenditure of $76 million for the first phase expansion 
of the Elliot Lake uranium mining operations. This will 
result in the expansion of the milling rate at the Quirke 
property from the present 4500 tons per day to approxi- 
mately 7000 tons per day by the end of 1978. The Com- 
pany has also embarked on a long term housing program, 
the first phase of which will entail an expenditure of $5 
million in 1975. 

fi lines and steel operations. 

( 2 5 .  

At a meeting held on May 2, 1975, the holders of Rio 
Algom’s Series A debentures approved modifications to 
certain provisions of the original indenture relating thereto 
which will assist Rio Algom to continue its expansion 
program. As consideration for approval of these modifica- 
tions the interest rate on the Series A debentures was 
increased from 5% % to 6% % per annum effective April 
I ,  1975, and the annual sinking fund payments were 
increased, in each of the years 1975 to 1978 from $2.0 
million to $3.0 million, and in each of the years 1979 to 
1982 from $2.5 million to $3.0 million. 

In June, 1975, Rio Algom offered to the holders of its 
outstanding common shares, other than shareholders in 
the United States of America, the right to subscribe for 
one additional common share for each ten common shares 
held of record at the close of business on June 13, 1975 at 
a subscription price of $21.00 per share. At the closing 
date of July 11, 1975 subscriptions had been received for 
over 99% of the common shares offered, which resulted in 
net proceeds of slightly more than $25 million. Concur- 
rently with the rights offering, $50 million principal 
amount of 11x96 Sinking Fund Debentures Series B 
maturing July 15, 1995) were issued yielding net proceeds 
of approximately $49 million.-The net proceeds of both 
issues together with funds generated from operations will 
be used for general corporate purposes including capital 
expenditures required for the expansion of the Elliot Lake 
uranium mining operations, the expansion of steel opera- 
tions and pollution control programs. 

Further investigative work has been initiated on the 
Sage Creek coking coal property in southeastern British 
Columbia in which ownership is held 60% by the Com- 
pany and 40% by Pan Ocean Oil Limited. A program 
estimated to cost approximately $2.3 million in 1975 is 
being undertaken which will be funded by the Company 
and Pan Ocean in the ratio of their respective ownership. 

As previously announced a letter of intent had been 
received from Washington Public Power Supply System 
(Washington PPSS) in the United States of America for 
the sale and purchase of uranium oxide. A formal agree- 
ment has now bekn concluded with Washington PPSS pro- 
viding for the sale in 1975 of 1,000,000 pounds of 
uranium oxide in concentrate. This agreement is subject 
to Canadian governmental approval. 

As indicated in the 1974 Annual Report, it is expected 
that the Company’s net earnings will be influenced in the 
near term by the depressed state of the world copper mar- 
kets, the change in demand for stainless and some specialty 
steel products and the effect of rapidly escalating costs. 

Toronto, Canada 
July 31,1975. 

w. ID. ARMSTRONG 
Chairman and 

Chief Executive Oficer 

0. R. ALBINO 
President and, 

Chief Operating Oficer 

rnO AlLGOM ILIIMITIED 
CONSOLIDATED STATEMENT 
OF EAWINGS 
for the six months ended June 30,1975 
($000’~ omitted) 

1975 1974 

ReVe~Rlie: 
Revenue from mine pro- 

duction and sales of steel 
and other products $191,826 

1,173 income 
Investment and other 

$204,409 

3,009 
192,999 

Expemses: 
Cost of mine production 

and steel sales 120,443 
Selling, general and 

15,369 administration 
Interest 3,509 
Depreciation and 

amortization 10,837 
Exploration 2,142 

155,300 
Earnings before taxes and 

minority interests 37,699 
Income and mining taxes and 

government royalty 21,822 
Earnings before adjustment 

for minority interests in 
subsidiary company 15,877 

Minority interests in profits 
of subsidiary 250 

207,4 18 

107,46 1 

16,115 
4,894 

10,742 
1,388 

140,600 

66,8 18 

28,172 

38;646 

9,238 
$ 29,408 

$ 239  
I 

The earnings per common share are calculated after providing 
for dividends on first preference shares and are based on the 
average number of common shares outstanding during the 
respective periods. 

Approved on behalf of the Board: 
R. D. Armstrong, Director 
G. w. Albino, Director 

Subject to  year end audit and adjustments. 



RHO ALGOM LIMITED 
CONSOLIIDATEEIIZ, STArnMIErn OF 
CHANGES IN FHWANCIIAL POSHTION 
for the six months ended June 30, 1975 
($000'~ omitted) 

1975 1974 

Soannce off ff anmds: 
Earnings before adjustment 

for minority Aterests in 
subsidiary company 

Add items included in 
earnings not involving 
current outlay of funds: 

Depreciation, amortiza- 
tion, and other 
charges (net) 

Deferred income and 
mining taxes 

Funds provided by operations 
Issue of common shares under 

Housing loans of subsidiary 
stock option plan 

(net) 

$ 15,877 $ 38,646 

0 
1 1,298 10,676 

I 

5,550 
31,433 54,872 

37 61 

__-- 4,258 I 

j l  
I 
ll 

I, 

i 

! 
I 

140 132 
31,610 55,065 _____ -___-- 

I 
DisposiUiorm off Innnnds: 
Expenditures (net) for plant 

and equipment, mining 
properties and pre- 
production 

Dividends on common shares 
Dividends on preference 

shares 
Purchase of minority share- 

holders' interest in 
subsidiary company 

Purchase of preference shares 
for cancellation 

Tnvestment in affiliated 
company 

Reduction of long term debt: 
Rio Algom Limited 

Bank loans of subsidiaries 
8% % Notes of subsidiary 

debentures 

I 

9,399 
6,744 

346 

1,258 

99 

1,500 

1,000 
. 625 

5,835 
26,806 
~- 

4,2 12 
6,131 

366 

- 

220 

952 

1,580 
29,325 
4,911 

47,697 
7,368 

~- 

____ 

133,429 __ _I__ 

$140,799 

I 

Irmcrease ian Working Capital 

w0~8aimg capitan, 

Working Capital, beginning 
of period 

of period 

4,804 

155,024 

$159,828 - -  

i 



TO THE SHAREHOLDERS: 
Net earnings for the first three months of 1975 were 

$1 13,000 compared with $9,437,000 for the same period 
in 1974. The comparative earnings per share of common 
stock were $0.01 and $1.15 respectively, 

The sharp decrease in net earnings was due primarily 
to substantially lower copper prices. Copper prices were 
unusually high during the first five months of 1974 with 
the peak being reached in April and May of that year. 
In contrast, prices have been substantially lower through- 
out the first quarter of 1975. 

production was up slightly in the first quarter 
's  first quarter; copper grade was 
offset the drop in average milling 

rate to 37,165 tons per day compared to 38,831 tons per 
day in the first quarter of 1974. 'One mill line did not 

rate for the month of January 1974 because of an elec- 
a1 failure and therefore adversely affected production 

Lornex at the rate being produced. In response, as previ- 
ously reported, production levels have,b<een reduced at the 
Lornex mine in the first quarter and reductions will con- 
tinue for the balance of 1975.* 

Lornex is one 'of many ,major suppliers toJ the Japanese 
market who have reduced production levels and deliveries 
to that country. Other copper, producers throughout the 
world, particularly in the United States, also have reduced 
production levels in line with reduced copper consumption. 

~ 

One copper conc liv made to' Japan in 
February 1975. A delivery of mately 12 million 
payable pounds of copper in concentrates scheduled for 
March 1275 has been deferred until late April because of 
the longshoremen's strike at the port of Vancouver. As a 
result, Lornex inventories have increased further and 

As foreseen in the 19 
production, together with 

April 22,1975 

LORNEX MINING CORPORATION LTD. 
STATEMENT OF EARNINGS 
for  the three months ended March 31,1975 

($ooo~S omitted) 

1975 1974 

Revenue: 
Revenue from mine production $16,298 $3 1,169 

Less smelting, refining and 
marketing charges 

Net revenue 

investment income 

Expenses: 

Operating costs 

Administrative and general 
expenses 

Amortization and 
depreciation 

Operating' profit 

Interest 'on long term debt 

Earnings before taxes'and 
government royalty 

Income and mining taxes and 
government royalty 

Earnings per common share 
, 

2,687 4,663 

13,611 26,506 
-- 

1 I* 

105 
1 -- ILL -- 

13,73 3 26,669 -- 

6,684 5,698 

1,386 1,294 

1,493 2,110 -- 
9,563 9,102 

4,170 17,567 

1,783 2,488 

-- 

-- 

2,387 15,079 

2,274 5,642 -- 
$ 113 $ 9,437 

$ 0.01 $ 1.15 
-- -- 
-- -- 

r 



ch 
($000'~ omitted) 

Source of Funds: 
Operations 

Net earnings for the period 
Add charges against earnings 

not involving current outlay 
of funds: 

Amortization and 
depreciation 

Interest on Income 
Debentures, etc. 

Deferred income and 
mining taxes 

Total funds from operations 
Housing loans (net) 
Issue of common shares under 

stock option plan 

Disposition of Funds: 
Expenditures on plant and 

Buyback of houses (net) 
Reduction of long term debt 

equipment 

8%% Notes 
Bank loans 

Increase in Working Capital 
Working Capital, beginning of 

Working Capital, end of period 
period 

!$ 113 $ 9,437 

1,493 2,110 

1,285 1,181 

1,727 747 
4,618 13,475 

61 148 

~~ 

9 
4,679 13,632 

- 
-~ 

-- 

381 25 1 
62 200 

1,525 - 
- 12,334 

1,968 12,785 
2,711 847 

-- 
-- 

26,056 21,125 
$28,767 $21,972 
-- 
-- -- - _- - - - - - 

Lornex Mining Co oration Ltd. 



As previously reported world-wide demand for 

Net earnings for the first six months of 1975 and the Japanese smelting industry in partieular has 
were $622,000 compared with $21,068,000 for had serious economic difficulties. As a result tbe 

per share of common stock were $0.08 and $2.5+ # are normally sold, have notttaken delivery of cop- 
respect ivety: per from Lornex at the rate it is,being produced, 

Production revels at the' Lornex mEie ,&we accord- 
The sharp decrease in net earnings was. due , ingly been reduced .in the first half of 19751 and 

L primarily to substantially lower copper prices, Cop- '1 reductions will continue for the balance of the year. 
per prices were unusually high during the first half & Other copper producers throughout the world, 
of 1974 with the peak being reached in April' and i ' ,  particularly in the United States, have also reduced 
May of that year. In contrast prices have remained production kevels in line with the reduced demand 
at a very low level throughout the first half of 3 975 I foi copper. 

A€thougli tonnage milled decreased substantially 1 
2 planned; total operating costs were higher in Arrangements have been completed for the 
75 than in 1.974 primaray due to escalation of I,, delivery add sale to a third party-of a large portrdn 

unit cnsts. ~ - 8.. of the accumulated inventor r a period of some 
J ' months on the basis of appr telyequal month- 

Copper production €or the first six months of ly deliveries. As at June 30, 1975 s o a  5.3 million 
1975 was slightly- lower than in the comparable , payable pounds of copper in concentrate had been 
period in 19774. Copper grade was higher this year ![ delivered under these arrangements. In addition two 
and largely offset the planned reduction, in average copper coneentrate deliverks to Japan, 
milling rate to 35,431 tons per day from 43,008 ;; 25.3 million payable pounds, were made 
tons per day for the first half of e1974. I ,  I second quarter of 1975. As a result, inventories of 

I 
GI 

I copper has been severely depressed since mid- 1974 TO THE SHAREHOLDERS: \ 

1 the Same perib&in. 1974: The comparative earnings Japanese companies, to whom Lornex copcentgates 

j 

The comparative milling, metallurgical and pro- 
s of each year' duction data for the first six 

were as follows: 
b 

I , 1975. 1974 

Tons of ore milled. 
' (thousands) 6,413 7,785 

. Average tons milled per day 35,431 43,008 

' ,  - copper ' 0.502% 0.425% ' 

. ,' 

erage mill head grade ' 

- molybdenum 0.017% 0.019% 

- copper 87.6% 89.4% 
- molybdenum 79<.4% 74:0% 

I Average mill recovery 

/ I J  copper in concentrate have been reduced from the 
I( ' peak level OP 61 miIliow payable poun 

M,arch 3T, 1975 to' 56 million payabre p 
at June 30, E915. 

8% % Notes in May, 1975 reducing the outstand-, 
ing balance to approximately $1 7 million, Further 
repayments totalling some $5.9~million are due on 

' 

I A repayment of $5.8 million was made on the 

11 I August 15 and November 15, 3 975., 
i 

R. D. ARMSTRONG, 
President and Chief 

I July 29,1975 , Executive Oflicer 

Pounds of payable metal in I ,it 

. _ _  Ir 

- copper , 54,284 57,049 I ' I 

~- efi"nC,-4.*-4.* .-.....A.L n,-l. 
r*----- --a*--.--* MI- 

- 1  

1,694 , 2,151 

220 204 
J 

Ounces of gold produced 147 334 
. I  

, i; 
I' 
t i  I 
J! 

r 

LORNEX MINING CORPORATION LTD. 

STATEMENT OF EARNINGS 
Forthe six months ended7'une 30, I975 
($000'~ omitted) I I 

I 
I975 1974 

Revenue: ~ 

Net revenue from mine ~ 

produc tian 

Investment and other 
income 

Expenses: 

Operating costs 

Administiative and  general 
expenses 

Amortization and 
depreciatlon 

I 

$27,440 $53,634 

571 2,290 

2S,Ol1  55,824 
- _ _ _ _ _  

- _ _ _  

2,?92, ,  2,452 

2,928 4,595 
I 

____ -8 

18,908 19,030 

Operating profit '9,103 36,894 

_ _ _ _ _ _ _ _ _  

Interest on long term debt 3,549 

Earnings before taxes and 

Income and mining taxes a i d  

Net earnings for the period $ 622 $21,068 

Earningspercoinnionshare + $ 0.08 $ 2.56 

The earnings per common share havq been calcu€ated on 
the weighted average number of total shares outstanding 
during the periods. 

government royalty 5,554 32,068 ' 

government royalty 4,932 11,000 ' 
~~ 

-- -- 
-- -- 

-*> 

_ .  

Approved on behalf-of the Board: 

G. R. Albin,o, Director i 

, 8 , .  

I '  , . i .  

/ 

Subject to year end audit and adjustments. 
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r the period $ 622 $21,068 

1 

2,611 .2,401 

' 9,979 31,714 

I ,  I 

9 - 
I 
I 

I 

I 

, < - -  

- -  ' ' 10,119 31,855 ' 

I \ 

i 
' I S  

, i 

I 
I , ' 4  

! 

I 

1,346 , 700 
I *  

I 

168 186 1 
l Reduction of long term debt 1 t 

5,835 4,911 
- 29,325 

i 

-- 

8% % Notes 
Bank loans I 

- ~ 

I 

t 
-- i 7,349 35,122 

, 
i For the six riiontlis ended 

1 
2,770 (3,267) 

i 

' I  i 



TO THE SHAREHOLDERS: 

0 Consolidated net earnings for the first three 
months of 1975 were $8,281,000 compared to 
$14,779,000 for the same period in 1974. The 
comparative net earnings per common share were 
$0.66 and $1.19 respectively. 

The sharp decline in earnings in 1975 was due 
mainly to substantially lower copper prices realized 
at the Lornex copper-molybdenum mine, 58.21 % 
owned by RiotAlgom, and at the wholly-owned 
Mines de Poirier copper mine. Lower copper prices 
were also the main reason for the slight decrease 
in revqnue as compared to the first quarter of 1974, 

than offsetting increases in revenue from 
uranium mines and steel operations. 

Revenue and pre-tax earnings from uranium 
operations increased in the first quarter of 1975 as 
compared to the same period in 1974’. Uranium 
production at Elliot Lake was slightly lower than 
in the first quarter of 1974 primarily because of 
the continuing shortage of underground miners. 

Revenue and earnings at Lornex were much 
lower in the first three months of 1975 as compared 
to the similar period in 1974 primarily because of 
substantially lower copper prices. As previously 
announced by Lornex, production levels at the 
mine have been reduced in 1975 due to the world 

. oversupply of copper concentrates and copper 
():tal which is particularly acute in Japan where 

me Lornex production is sold. 

Revenue and earnings at the Mines de Poirier 
copper mine were substantially lower in the first 
quarter of 1975 mainly due to lower prices. Pro- 
duction was also lower than in 1974. As previously 
announced the economically recoverable ore re- 
serves will have been mined out by mid-1975 and 
the mine will be permanently closed at that time. 

’ 
r\ 

Steel revenue was higher in the first quarter of 
1975 but earnings were slightly lower, primarily 
due to continued escalation of operating costs. 
Steel market conditions have continued to deteri- 
orate since year-end in some product lines. 

\ 

, .  

I .  

,-. 

As previously announced an agreement has been 
concluded with Portland General Electric Com- 
pany of Portland, Oregon providing for the delivery 
of 1,000,000 pounds of uranium oxide in concen- 
trates in 1975. This agreement is subject to Cana- 
dian government approval. 

A meeting of the Series A Debentureholders has 
been called for May 2, 1975 to approve certain 
proposed amendments to the trust indenture relat- 
ing to the Series A Debentures which will assist the 
Company to continue its expansion program. 

As indicated in the 1974 Annual Report, the 
Company’s net earnings will be influenced in 1975 
by the presently depressed state of the world copper 
markets, the indicated softening in the demand for 
stainless and some specialty steel products and the 
effect of rapidly escalating costs. 

- 

RIO ALGOM MINES LIMITED 
CONSOLIDATED STATEMENT 
OF EARNINGS 
for  the three months ended March 31,1975 
($000’~ omitted) 

I975 I974 

Revenue: 

Revenue from mine 
production and sales of 
steel and other products $ 94,051, 

Investment and other income 521 
94,572 

Expenses: 

Cost of mine production 
and steel sales 60,503 

Selling, general and 
administration 8,921 

Interest \ 1,696 

Depreciation and 
amortization 

Exploration 

5,494 
855 

’ 77,469 
Earnings before taxes and 

minority interests 17,103 
Income and mining taxes and 

government royalty 8,775 

$ 97,522 
465 

97,987 
_- 

5 1,654 

7,976 
2,486 

5,263 
609 

67,988 

29,999 

10,990 
Earnings before adjustment 

for minority interests in 
subsidiary companies 8,328 

Minority interests in profits 
of subsidiaries 47 

19,009 

4,230 
Net earnings for the period $ 8,281 

Earnings per common share $ 0.66 

$ 14,779 

$ 1.19 

The earnings per common share are calculated after pro- 
viding for dividends on first preference shares and are 
based on the average number of common shares outstand- 
ing during the respective periods. 

R. D. ARMSTRONG, 
Chairman and 
Chief Executive Officer 

Approved on behalf of the Board: 
R. D. Armstrong, Director 
G. R. Albino, Director 

G. R. ALBINO, 

Chief Operating Officer 
Toronto, Canada President and 
April 25, I975 Subject to year end audit and adjustments. 



RIO ALGOM MINES LIMITED 
CONSOLIDATED STATEMENT OF 
CHANGES IN FINANCIAL POSITION 
for the three months ended March 31, I975 
($000'~ omitted) 

I975 I974 

Source of funds: 
Earnings before adjustment 

for minority interests in 
subsidiary companies $ 8,328 $ 19,009 

Add items included in earnings 
not involving cdrrent outlay 
of funds: 

Depreciation, amortiza- 
tion and other charges 

= (net) 5,721 5,383 
Deferred income and 

, mining taxes 1,947 3,147 
Funds provided by operations 15,996 27,539, 
Housing loans of subsidiary 

(net) 61 148 
16,057 27,687 

Disposition of funds: 
Expenditures (net) for plant 

and equipment, mining 
properties and prepro- 
duction 3,220 1,475 

Dividends on preference shares 173 184 
Purchase of minority share- 

holders' interest in subsidiary 
company 

for cancellation 

company 

Purchase of preference shares 

Investment in affiliated 

Reduction of long term debt: 
Rio Algom Mines Limited 

debentures 
Bank loans of subsidaries 
8% % Notes of subsidiary 

Increase in Working Capital 
Working Capital, beginning 

Working Capital, end of 

of period 

period 

454 . - 

39 55 

596 952 

51 529 
312 12,334 

1,525 - 
6,370 15,529 
9,687 12,158 

155,024 133,429 

$164,711 $145,587 

,I . 
I '  

1 

Rio Algom 
Rio Tinto 

Rio AJgom ines Limit 

Interim Report to the Shareholders 

for  the three months ended March 31, I975 





TECK CORPORATION 

LORNEX MINING CORPORATION 
Teck holds a 22% share interest in 
Lornex. whose copper-molybdenum 
mine in the Highland Valley area of 
British Columbia is Canada's largest 
metal mine. 

The plant operated at an average of 
88.000 tons perdayduringTeck's 
fiscal year. producing 209.097.000 
poundsof copperand 7.678.000 
pounds of molybdenum. 

Lornex also holds a 39% joint venture 
interest in the Bullmoose Project. 

Lornex reported an unaudited net 
profit of $17.3 million for the year end- 
ingseptember 30. compared with a 
loss of 4.3 million a year earlier. Teck's 
share of Lornex results is included in 
earnings on an equity accounting 
basis. 

1985 1984 

Tons milled 32.149.000 30.851.000 
Derday 88.087 84.500 

Grade. P, Cu ,385 ,350 
Db MO ,016 .O I 7  

Recovery. % Cu 87.17 87.84 
00 MO 74.05 67.60 

FToductiOn: its Cu 209.097.000 180.567.000 
101 Ma 7.678.000 7.406.000 
02 As 777.000 718.000 

MO 14.50 14.48 
Net Earnings (lossl* 117.274.000 1l4.334.0001 
Tecks Equity 122%) S3.800.280 SI953.0001 

*Includes 39~01Bullmoose Mine 

OTHER INTERESTS 
During the year, Teck received 
$222.981 in royalty income from 
Kirkland Lake claims leased to a local 
gold producer, and $205.000 in 
rovalties from geothermal power pro- 
duction in The Geysers area north of 
San Francisco. 

AL'erageprice Cu 10.85 $0.80 

Bollmoose Plant 



R E S E A R C H  
D E P A R T M E N T  

1. 

2. 

3. 

4. 

Lornex Mining Corporation Ltd. is preparing to  put i t s  Highland Valley copper-molybdenum 
property into production by late 1971 or early 1972 at  a total capital cost  of $120,000,000. 

When financing i s  completed, Rio Algom Mines will hold over 50% of the outstanding common 
shares. Senior financing is being arranged through three Canadian banks and a consortium of 
Japanese interests. Pending final negotiations and Japanese government approval, copper concen- 
trates will be sold to  the Japanese group. 

Ore reserves of 293,000,000 tons have been confirmed and grades are conservatively reported at  
0.427% copper and 0.014% molybdenum. The official mill rate is 38,000 tons per day although a 
a higher rate in the order of 42,000 tons per day is anticipated. Recoveries of 92% for copper and 
65% for molybdenum are expected. 

A number of present value calculations have been included in this report assuming various metal 
grades, metal prices and mill rates. The most realistic estimate, in our opinion, uses a copper price 
of $0.45 per pound and gives a present value per share of about $12.00. This P.V. increases to over 
$17.00 with a $0.50 per pound copper price and decreases to  about $8.00 if  the established floor 
price of $0.41 per pound is assumed. 

The White Paper on Taxation, now expected in November, may recommend a reduction in the tax 
free period and in the present depletion allowance available to mining companies. Such changes 
would obviously reduce the calculated present value of Lornex shares. 

Lornex shares are now trading at $11.00 which is slightly below what we consider to be a con- 
servative present value of $12.00. As a general rule, shares of a new mine will sell close to their 
present value 1 to  2 years prior t o  production. By the time production commences the shares 
normally will trade at  a 50% to 100% premium of this value. Thus, over the next 1 to 2 years the 
stock can be accumulated in the $10.00 range. Possible weakness due to  tax uncertainties or 
softening copper prices would offer a good buying opportunity. 



2. 

THE COMPANY Lornex Mining Corporation Ltd. was incorporated under the B.C. Companies 
Act in 1964 to develop i ts  copper-molybdenum property in the Highland 

Valley area of 8.C. about 30 miles from Ashcroft. Financing of this $120,000,000 project has been 
arranged throc gh Canadian banks and Japanese interests and a concentrates sales contract with the 
Japanese interests is  being finalized. When completed, this project will result in the largest single base- 
metal operatio17 in Canada producing about 120 million pounds of copper and 3 million pounds of moly- 
bdenite in con( entrate forms annually. 

Early development work was financed through an underwriting and option 
agreement with Rio Algom Mines and the Yukon Consolidated Mining Corp. At present Rio Algom has a 
36% interest aiid Yukon has a 24% interest in Lornex. Rio Algom maintains management control of the 
Company. Subsequent to the completion of financing, Rio's interest will increase to just over 50% of the 

' 6,400,000 sham that will then be outstanding. 

Construction and preparation of the mine for production is estimated to 
require 32 months. A definite start-up date has not yet been announced and will depend on completion 
of final discuss ons in Japan. ,d 

The Lornex orebody falls into the porphyry copper category insofar as it is a 
large, low grade, economic, copper deposit. I t  is located near the centre of the 

OREBODY 

Guichon Batholith in t h e  Highland Valley and IS contained in a zone o f  faulting and hydrothermal altera- 
tion up to 2,01,>O feet wide and more than 8,000 feet long. This zone grades into the Skeena granodiorite 
on the east and the Bethsaida granodiorite grading to quartz monzonite on t h e  west. The Bethlehem 
Copper. deposits are located on the opposite side of the Skeena granodiorite where it contacts the 
Guichon Quar :z Diorite. 

I 

The primary copper minerals are bornite, clhalcopyrite and chalcocite and the 
secondary oxide minerals are malachite and tenorite. Molybdenum c)ccurs in economic amounts as the 
sulfide molybc,enite. 

ORE RESERVES A feasibility study by Bechtel Corporation has confirmed a tonnage of 
293,000,000 tons of 0.427% copper and 0.014% molybdenum based on a cut- 

off grade of C.26% copper. The overall waste to ore ratio is  0.862 to 1 including 35,000,000 tons of 
oxidized material which will be stockpiled. In addition, some 51,000,000 cubic yards of overburden 
must be removed. 

. 

The underground programme, including 5,4-39 feet of drilling and 13,000 tons 
of *bulk sampl ng, indicated grades from 8.8% to 9.9% higher for copper and 4.5% to 13.8% higher for 
molybdenum. While the Company states there is insufficient evidence to raise the total ore reserve 
grades by these percentages, it appears that reported grades are conservative due largely to core losses. 
Moreover, it i: estimated that the underground programme has tested about one-third of the tonnage to 
be mined in the first five years. Thus we have included an evaluation of the deposit assuming copper and 
molybdenum grades 8% higher than those officially reported. 

I DEVELOPMENT AND Preproduction development, now in progress, involves stripping of about 
PRODUCTIQI'J PLANS 29,000,000 cubic yards of overburden and removal of 6,300,000 tons of 

waste rock. The oxidized ore zone that lies above the sulfide ore will be stock- 
piled for possiAe future treatment since pilot testing of this ore was uinsuccessful. 

The official mill rate is 38,000 tons of ore per day. However, it is felt that a 
higher rate in the order of 42,000 tons per day may be achieved. At this higher rate present reserves 
will sustain cl 20-year operation. Recovery of copper is expected to average 92% and molybdenum 
about 65% (as molybdenite). Development of the mine and construction of the plant should be com- 
pleted within a 32-month period. 

I 

.j 

' ,  
1 

I 
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3. 
\ 

F I N ANC Ei N c ;* The total capital cost of the project is estimated a t  $120,000,000. Of this 
amount, Rio Algom and Yukon will provide $23,600,000 through purchase of 

units comprising a $1,000 Subordinated Income Debenture and 8Ci Lornex shares. This will increase the 
Company's outstanding capitalization from 4,521,321 shares presently issued to about 6,400,000 shares. 
In the event of an overrun on expenses Rio Algom has agreed to purchase additional units to a maximum 
of $2O,OOO,C~OO. Under letters of intent, senior financing, totalling $86,500,000, has been arranged from 
two sources; a consortium of Japanese interests ($26.5 million) ancl three Canadian banks ($60 million). 
Final details are now being discussed with the Japanese and approval is expected before the year-end. 

Of the remaining capital cost, $7.4 million has been spent on the project to 
date and a $:!.5 million rnortgage was obtained from N.H.A. for development of a townsite. 

MAR MET! OViS The Company has arranged a letter of intent for the sale of i t s  entire output of 
copper concentrate to six Japanese smelt.ers for twelve years. The agreement 

awaits final tiegotiations and Japanese government approval. We understand that a floor price of $0.38 
U.S. or aboui: $0.41 Canadian has been established. 

EVAQUATD(0N 

Assumptions 

Ore Reserves 

Metal Recoveries 

Smelting, Refining & 
Freight Costs 

I Operating Costs 

Capital Cost 
I , 

Capital Additions 

1 nterest Rate 
P 

. '~ . .  
I .  , ., . .  

r 

29 3 , 000 , 0 0 0 to ns 

CU - 92%; MO - 65% (in MoS2) 

CU - 8d/l b; MO - 7dIlb. 

$1.56 per ton of ore 

$1 20,000,000 

$ 30,000,000 

8% per annum 

10% per annum 

, 
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CASE I 

- i  

CASE I1 

. .  

1 .  

/ .  
.. . 

. .  . . _  
. 1  

. . .  . .  . 
- *-. . .  . . '-. . 

Assumptions (Con t 'd ) 
- - +  * . A  

. -_ 

38,000 tons/day or 13,300,000 - 42,000 tons/day or 14,700,000 
to ns/y ea r 

0.46% 

tons/year 

Metal Grades Cu 

Mo 

0.427% 

0.014% 0.01 5% 

(a) 
$0.41 

(b) 
$0.45 

(b) 
$0.45 Metal Price Cu 

- 1.83 1.83 1.83 1.83 1.83 
/ 

(per Ib.) Mo 1.83 

CALCULATIONS 

N.S.R. per ton 

Operating Profit per ton 

$3.23 
P 

$3.90 

2.34 

$3.47 

1.91 

$ 28,077,000 

4.39 

234,300,000 

$3.62 $3.14 $2.9 1 

1.67 2.06 1.58 

$ 27,398,000 $ 23,226,000 

4.28 3.63 

1.35 

$ 22,211,000 $ 34,398,000 $ 17,955,000 Annual Operating Profit 

5.37 2.81 3.47 

156,600,000 

Per share 

224,000,000 I 168,500,000 309,700,000 106,000,000 Total net cash flow. 

Present value cash flow 
(discount a t  10%) 24,60 0 ,O 0 0 73,500,000 51,700,000 77,700,000 110,800,000 45,200,000 

7.06 1 1.49 8.07 
7.10( 1) 

12.15 
11.20(1) 

17.31 
16.40( 1 ) 

3.84 Present value per share 

Note: (1)  Present value per share if interest rate of 10% is assumed assumed on debt. 





I ! . ,  .. , 

'PRkSENB VALUE Most of the assumptions used in our valuation of Lornex are taken from the 
Bechtel Corporation feasibility study as published in the Lornex annual report. 
Each present value is calculated by discounting cash flow a t  10% back to the 

commence nent of production. Case 1 adheres strictly to officially reported metal grades and mill rates, 
whereas C; se I I uses'more optimistic asumptions which we consider to be realistic. The variation in metal 
grades obtained from surface drilling and from underground work was discussed under "Ore Reserves". 
In Case I I ,  copper and molybdenum grades are increased by 8% -from 0.427% to 0.45% for copper and 
from 0.014% to 0.015% for molybdenum. In addition, we feel that there is a good possibility that mill 
capacity nay exceed 38,000 tons per day. Thus, in Case II the rnill rate is increased by about 10% to 
42,000 tor's per day. 

EST! MAlr'ES 

At this time, we understand that Lornex is negotiating a floor price for 
copper of $0.38 U.S. per pound or about $0.41 .Canadian with the Japanese smelters. Lornex will 
be paid th3 EMJ export price for copper which is currently about $0.67 U.S. per pound. While we do 
not expect this price level to be maintained over the long-term,, over. the next year or two we expect 
prices to stabilize around the $0.45-$0.50 level. The Canadian price a t  present is $0.57 Canadian per 
pound. In both Case I and Case I I  we have calculated the present values using $0.41, $0.45 and $0.50 
copper (Cmadian funds). The price of molybdenum is already a t  $1.83 per pound of contained 
molybdeni m in concentrates. 

! , '  , \ '  
i 
t 

In both Case I and Case I I  capital cost hias been debt financed a t  8%. In view of 
existing hiqh interest rates, Case I 1  has been reworked using a 10% rate per annum and results appear in 
parentheses. 

The present sthree-year tax free period and 33% depletion allowance have been 
assumed iri these evaluations. I t  is expected that the Government's White Paper due in mid-November 

might havc on the present value of Lornex, we have recalculated Case I l (b)  using a two-year tax free 

i 

i 
- 1  1 will recommend a reduction in these tax incentives. To obtain some idea of the effect that these changes 

period anc a 25% depletion allowance. This gives a present value per share of $10.70 as compared to I 
I 

. $12.15. 
t I ,  

I 

1 
i t  

i 

i 

* j 

CON C L U Si4 O N The most obvious conclusion to be drawn from the range of values shown in 
the section on evaluation is the considerable degree of leverage exerted by the 

,price of copper. We feel that $0.45 per pound is a reasonably conservative assumption. Thus it would 
appear th;'t Case I l (b)  is the most realistic evaluation giving a present value in the order of $12.00 per 

this value to the $10.00 to $1 1.00 range. As a general rule shares of a new mine will sell close to their 
present vahe  one to two years before the mine goes into production. However, by the time the mine is 
in production the shares normally sell a t  a premium of up to 100% over their present value. Lornex will 
be in production in about 2% years and thus, for longer term growth potential, Lornex shares can be 
accumulated in the $10.00-$12.00 range over the next 1 to 2 years. 

, 

L share. Corlltinuing high interest rates and the possibility of a less favourable tax climate may reduce 

i ,  
1 
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1 BALANCE SHEET AS AT SEPTEMBER 30,1968 

Assets: 

' CURRENT: 
,- . 

1968 1967 

. .  C3sh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $  121,719 $ 207,194 
. Short term investments, at cost, and deposits . . . . . . . . . .  304,197 2,506, I 63 

Accounts receivable .............................. 10,997 38,209 

' FIXECi, at  cost (notes 1 and 2): 
1 

436,9 1 3 2,751,566 

I . Plant and equipment.. . ........................... 1,382,497 1,319,518 

Mining properties.. . ............................. 471,000 47 1 ,OOO 
1,853,497 1,790,518 

OTH El? : cr 

' 4  

Deferred ex pi or a t  ion, development and ad m in istra t io n , 

Incorporation and organization costs . . . . . . . . . . . . . . . .  2,60 1 2,60 1 
I. 3,183,362 

I '  , -  $7,674,124 $7,7 2 5,446 

I . .  a t  cost (notes 1 and 3) ........................ 5,381,113 3,180,761 

5,383,7 14 

,. 
Liabilities and Shareholders' Equity: 

4 

CU R R kNT: 
) i ,  

. i  1 , 
Accounts payable and accrued liabilities . . . . . . . . . . . . . .  $ 225,041 

jl Due to Rio Algom Mines Limited. . . . . . . . . . . . . . . . . . . .  47,730 
. .  Due to Rio Tinto Canadian Exploration Limited. . . . . . . .  29,583 

' 2  302,354 

,SHARE HOLDERS' EQUITY: 
1 

' Capital stock - 
Authorized : 

5,000,000 shares with a par value 
of 50Ceach 

Issued : 
. 900,000 shares for minlng properties. . . . . . . .  450,000 
3,621,321 shares for cash. . . . . . . . . . . . . . . . . .  1,810,660 
4,521,321 2,260,660 

5,111 ,110 
7,37 1,770 

$7,674~ 24 

I Prcmium less discount on shares issued for cash . . . . . . . .  

$ 269,262 
78,387 

6,027 
353,676 

450,000 
1,810,660 
2,260,660 
5,111,l IO 
7,37 1,770 

$7,725,446 



T H E  LORNEX COPPER DEPOSIT 

A. C. SKERL 

ABSTRACT 

The Lornex deposit i s  situated a t  the centre of the Guichon Batholith i n  
the Highland Valley at an elevation of 5,200 feet. 

It i s  contained in  a wide zone of faulting and hydrothermal alteration 
that i s  up to 2,000 feet wide and at least 8,000 feet long. Because of its softened nature 
very l i t t le  of this zone has natural outcrops. I t  i s  bounded on the east by Skeena types of 
granodiorite and on the west by Bethsaida types. 

Widespread mineralization in the form of bornite, chalcopyrite, and 
molybdenite i s  present within the zone of alteration both as stringers and disseminations. 

So far exploration has been by bulldozing, percussion holes, and diamond 
drilling. The weakness of the ground has presented recovery problems and the deep over- 
burden on the west side has been troublesome. 

An average grade of about 1/2% copper i s  being found over a probable 
length of 3,000 feet and widths from 500 to 1,800 feet. 

Large scale underground exploration i s  being planned in  conjunction with 
a sampling plant and a pi lot  m i l l .  A much better idea of the geology of the deposit should 
then be obtained as wel l .  

< > e l 7  Z-G h* 7 
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I NTR0DUC::TI ON 

This can only be a preliminary account of the geology of the Lornex 

deposit of !he Lornex Mining Corporation. Very l i t t le  of i t  can be observed in  place 

because of the cover of overburden. During the next twelve months however I expect 

that the underground exploration w i l l  provide us with much new information that should 

make the ir'iterpretation of the diamond dr i l l ing much more definitive. 

ASK NOWLEDGMENTS 

In writing this report I have used the work of the three f ie ld geologists 

who have heen at the property in succession during the past 18 months, namely, J. M. 

Newell, C .  Vagt, and H.  W. Marsh. They have laid a good foundation on which to 

bu'ild the geo logy  of the deposit. 
, 

The f ie ld manager, J. W. Scott, has done a tremendous job keeping 

the explol;cstion in high gear. 

Mr .  J .  A. Sadler, President of Rio Canadian Exploration who now 

anagement control of the operation, readily agreed that I should present this 

paper. 

I am grateful to the officials of the Bethlehem Copper Corporation for 

providing much information on their experiences during the exploration of their deposits. 

Finally I would l ike to pay tribute to EgiI Lorntzsen, President of 

Lornex Miriing Corporation, who made i t  possible to write this paper by discovering the 

deposit . 

SITUATIOIN 

The deposit i s  two miles south of the Highland Valley road where i t  

passes alorkg Quiltanton Lake and it i s  3 1/2 miles southwest of the Bethlehem Mine that 

i s  on the oDposite side of Highland Valley. 

The highest part of the ore i s  at 5,200 feet and the lowest point reached 

l 
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by dr i l l ing i s  at 3,625 feet or 300 feet below the elevation of Quiltanton Lake. 

G E OL 0 GI' 
The Lornex deposit i s  centrally situated in  the Guichon Batholith which 

has its long axis striking at N 15" W for about 40 miles and the short axis at right angles 

for 16 miles. 

in the general area of the mine John Newel1 has distinguished two 

main rock iypes: 

1 . The Skeena granodiorite corresponding to Carr's Bethlehem Younger Quartz Diorite 

that grades to a quartz diorite and occurs in a northwesterly striking belt to the east 

of the deposit. 

The Bctthsaida porphyritic granodiorite that grades to quartz monzonite in a parallel 

belt to the west of the deposit a 

2. 

Both types are further differentiated according to the predominance of 

biotite or hornblende. 

The closest that these two types get together in outcrop i s  3,000 feet. 

In the dian'iond dri l l  core however numerous sections of a quartz porphyry have been 

recognized that i s  probably the dyke equivalent of the Bethsaida but no shapes can be 

given to these occurrences at  present. 

I t  i s  interesting to note that the Bethlehem deposits are on the opposite 

side of the mass of Skeena granodiorite where i t  i s  contact with the Guichon Quartz 

Diorite . 
Going west from the fresh Skeena rocks there i s  an irregular belt of 

alteration li~p o 700 feet wide in  which there i s  an increasing amount of argi l l ic  alteration 

with the dawe opment of chlorite, sericite, kaolin, etc., and quartz eyes unti l  the rock i s  

largely seciondary i n  nature over a further width of at least 2,000 feet. In this latter section 

there is a Large amount of faulting and fracturing. The west side i s  largely unknown because 

of the thick cover of overburden and the limited amount of dri l l ing. Presumably the 
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alteration (y-ades out to fresh Bethsaida. 

More or less continuous mineralization i s  present within the zone of 

alteration for a length of 5,008 feet and u width of up to 2,000 feet. 

mineralizakion extends for at least uno 

Discontinuous 

r 2,000 feet to the !south. 

Within this zone of mineralization a potential orebody i s  being developed. 

The main portion i s  3,000 feet long and up to 1,800 feet wide with a narrow tai l  extending 

for anothei 2,000 feet to the southeast. 

For this whole occurrence there was only one outcrop and i t  consisted 

of broken ilock containing malachite in  an area about 6 by 6 feet. 

Egil Lorntz;,sen on 13th June 1964 on the side of an old glacial overflow channel. 

I t  was discovered by 

I 

It appears that an ic 

of the arectl that i s  underlain by the ore 

material fculr a depth of several hundred’feet. 

f i l led hanging-val ley once occupied the west half 

posit and subsequently i t  was f i l led in by glacial 

Award Creek h a s  since cut down into the 
I 

glacial der’osits but as much as 250 feet i s  st i l l  left  covering the ore. 

Bulldoze cuts have exposed a small portion of the main part of the ore- 

body on th3 east side. 

distributed. On close inspection the tel I-tale chocolate brown limonite left  by the oxid- 

ation of chalcopyrite and the black sp 

I t  consists of highly altered iron-stainled rock with malachite widely 

enorite formed from bornite are found. 

n i s  usuallay limited to the first 30 feet below Dri I I ing shows thalt 
I 

bedrock but i t  may be present for as m 

M I NE,RAL I Z A T  ION 

A large number of fractures striking northelast and north-northeast with 

s t o  the east were exposed by the trenching. 

y qhen f i l led by quartz stringers. 

They are frequently mineralized 

I t  i s  believed that these mineralized fractures 
I 

belong to the group that predominates in the dr i l l  cores and extends throughout the orebody. 

The primary copper minerals are bornite, chalcopyrite, and chalcocite. 

Small amou,Jnts of native copper and cuprite have been recognized. 
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As previously noted the oxide minerals are malachite and tenorite with 

occasional azurite. 

Molybdenite i s  present i n  economic amounts and appears to be restricted 

to certain :>ections of the deposit. 

MINERAL ZONING 

Although a detailed plot of the percentage variation of bornite, chalco- 

pyrite, pyrlilte, and molybdenite has st i l l  to be assembled a broad zoning i s  obvious. 

There i s  a large central area in which bornite carries the predominant 

amount of copper with the balance as chalcopyrite. Going north and south the relative 

amount of bornite decreases unti l  i t  i s  no longer present and the copper i s  entirely con- 

tained in chalcopyrite s Pyrite i s  then present and increases relative to chalcopyrite 

further to ihe north and soufh unt i l  the average copper content of the rock i s  less than 

0*20%* 

To the east and west the relative amounts of bornite and chalcopyrit 

not wvar iab le  but the absolute amounts decrease. 

The molybdenite appears to have a distribution largely independent of 

the copper. So far most of i t  i s  concentrated on the east side of the deposit with another 

area on thi? west. There i s  some evidence already that i t  can be significant at the north 

end whilst at the far south end there appears to be a separate concentration of molybdeni 

with only tninor copper. 

e 

GRADE U F  ORE 

The average grade of the copper content of a particular section of the 

deposit i s  closely 'related to the amount of bornite present. 

It i s  expected that a substantial tonnage of ore averaging about 0.50% /a%, 
Cu and O.O4% MoS, w i  I I be developed. 

8 qq z 
There does not appear to be any significant trend in the variation of 

the grade Io a depth of over 1,000 feet in  the sections dril led so far. 

The rel iabi l i ty of the results obtained from percussion dr i l l ing can be 

seen in  thc: following comparison with diamond dr i l l ing on line 11 N : 
c 
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15 vertical percussion holes of varying depths up to 300 feet and over a section length 

of 1,500 feet gove an overage of 0.51% Cu. 

A series of 6 diamond dr i l l  holes probed the same section to depths of 600 to 1,200 feet 

at 55' to 60' and averaged 0.48% Cu for a section length of 1,800 feet. 

STRUCTURE 

The largest fault intersected by the dri l l ing to dote i s  apparently 50 

feet wide but its strike and dip are uncertoin. 

cut by a dr i l l  hole at another 800 feet to the north which would give i t  a northwest strike 

and steep dip to the northeast. 

trenching in  tne discovery ore0 and striking north-northwest. 

It could well be the same fault that was 

It would then match with a large fault exposed by the 

The dr i l l ing results suggest that the l imit of mineralization on the west 

side for the northern portion of the main orebody could be a major fault striking due north. 

A plot of the topographic lineations for the general area shows that two 

major frocture directions ore north-northwest and north-northeast. I suspect that the zone 

of alteration and subsequent mineralization were localized by the junction of a large fault 

zone striking north-northwest and a series of north-northeast fractures. 

Unti l  tne deposit has been explored underground we cannot be sure of 

the frocture pattern and i t s  relationship to ore. 

EXPLORATION METHODS 

After the init ial  discovery o bulldoze trench was cut along the rim of 

the overflow channel which exposed considerable malochite stoining for a length of 600 

feet in a northwest direction. A sirnilor trench was then made alongside a parallel channel 

about 500 feet to the south and the malachite staining was again found for a length of 1,000 

feet in a west-northwest direction. Further trenching demonstrated that a large orea of 

mineralization was present. 

A programme of percussion dri l l ing with the Copco overburden machine 

was then started. Holes were set out at intervals of 100 feet on E - W lines spaced 200 
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. 

feet apart. 

A t  first a l l  

were stoppad when water was 

dr i l l ing was dry to a depth of a:; much as 250 feet and holes 

encountered because of the lack of any return. The dust 

was carefully collected from every 10 feet, weighed and put through a Jone's splitter to 

obtain a sclmple for assaying. The two inch holes yield about 36 pounds of material for 

every 10 fZtet. 

When a number of holes failed to reach bedrock or attain a suitable 

depth the rnachine was adapted to dr i l l  wi th water as well. The sludge so obtained was 

passed thrcrugh a special electrically run splitter designed by Mr .  J .  W. Scott that yielded 

one-eighth of the material. This was dried, weighed, and assayed. 

All holes have been dril led vertically although the machine can be used 

at an anglci: and should have been at  Lornex now that we know that the mineral streaking 

has a steep attitude. To date over 450 holes have been drilled. 

To obtain greater depth other equipment has been tried such as the 

Mayhew ratary dr i l l ,  a-churn dr i l l ,  and the interesting Becker dr i l l  but with limited 

success coi+isidering the costs. 

Ordinary diamond dr i l l ing gave poor core recovery and erratic sludge 

assays. 

than the core. 

sulphides cCin numerous fractures from which they were washed by the dr i l l  water. 

N X wireline equipment gave better recovery but the sludge assayed much higher 

I t  was realized that much of the values were ipresent as loose coatings of 

Wireline dr i l l ing in  a special circulating niud has given much the best 

recovery - usually better than 95% - although i t  i s  expensive. 

The plan of dr i l l ing i s  for diamond dr i l l  holes directed 60" W and 

collared albout 300 feet apart along section lines spaced 400 feet apart. Most of the holes 

are about '1,400 feet long to give a vertical range of 1,000 feet. Four lines at 800 feet 

apart have been completed and the lines halfway between are now being dril led at an 

accelerated rate with four machines. 



- 8 -  

GE 0 PHY S 11 C S 

An I P survey by H. Seigel and Associates I slhowed that a strong anomaly 

was present as an extension north of the discovery zone and this has now proved to be the 

main part csf the ore deposit. 

Because of the intense hydrothermal alteration I am not at a l l  certain 

that the I P response was solely due to the sulphides - i t  could be mainly due to the large 

amount of (\:lay minerals present. 

By varying the electrode spacing i t  was possible to define the presence 

of deep ovitrburden on the west side of the zone. 

The zone was also defined by a magnetometer survey as a magnetic low 

of 20'0 to 400 gammas below the surrounding area due no doubt to the destruction of the 

original mclgnetite of the granodiorite during hydrothermal alteration. 

GEM HEM STRY 

A geochemical silt survey for copper and molybdenum showed that a l l  

the d'rainage channels from the portion of the mineralized zone with shallow overburden 

were anomc:ilous for at least 4,000 feet away. Numerous samples gave over 3,000 ppm 

of total copper and some gave over 100 ppm total molybdenum. 

Award Creek that flows along the west side of the mineralized zone 

gave essential I y no response. This was a great surprise at first until i t  was real ized that 

the creek was perched on 250 feet of glacial deposits. 

COMPARISON WITH OTHER DEPOSITS 

The following discussion i s  a direct outcome of reading the recently 

published "'Geology of the Porphyry Copper Deposits of Southwest North America. " 

The original description of a porphyry copper deposit was a large, low 

grade, f lat\- lying body of disseminated copper minerals in  an igneous rock that was formed 

by secondary enrichment. Over the years the definition has been continually stretched 
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so that now the term includes any copper deposit of large dimensions that can be mined 

on a large scale at a profit. 

The Lornex deposit certainly falls wel l  within the grouping of the 

typical posphyry copper deposits of the southwestern North Arnerica area yet the com- 

bination of the principal characterist,ics places i t  'lin a sub-division of its own. The 

outstanding attributes that make i t  distinctive are: 

1 .  

2. 

3. 

4. 

5. 

6 .  

7 .  

8. 

1. 

2. 

3. 

High proportion of bornite 

Total llack of pyrite within the ore 

LimiteJ zone of leaching 

No se(:ondary enrichment 

Re la t i?ie I y high average mo I ybden i te con tent 

Great depth 

Extensive faulting 

Jntimaike intrusion of tongues of quartz porphyry which are mineralized along wi th  

the intruded rock. 

The maior characteristics that i t  shares with other deposits are: 

Large ,;iz,e 

Quart;:: - sericite - clay alteration 

Quart;,: porphyry intrusions 

The Lornex deposit differs from the Bethlehem orebodies in the apparent 

absence of breccias and late acid dykes. 


