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E N D A K O M I N E S L T D . ( N . P . L ) 



Canada's 
Largest Producer 
of Molybdenum 

One of 
British Columbia's 
Largest Mines 





History 
In 1927 two Fraser Lake residents, 
Charles Foote and Al f red Langley, found 
many fragments of mineral ized f loat 
scattered a long a ridge f ive miles 
southwest of the v i l lage of Endako. The 
two men had come to hunt—they stayed 
to stake c la ims. Later they sank a 27- foo t 
shaft in a quartz mo lybdenum ve in , and 
drove a short adit be low the shaft. But 
thirty years passed before suff ic ient 
explorat ion revealed the presence of a 
major ore body and the space -age 
demand for mo l ybdenum made 
deve lopment an e c o n o m i c possibi l i ty . 

Endako M i n e s Ltd. (N .P .L . ) w a s 
incorporated in J u n e , 1 962 , and in 
A u g u s t of the same year Placer 
Deve lopment 's subsidiary, Canad ian 
Explorat ion Ltd., entered into an 
opt ion agreement w i th Endako. 

Clear ing and const ruc t ion began in 
March of 1 964 and the project was 
comple ted in M a y of 1 965 , after an 
expenditure of some $22,000,000. The 
mine had progressed from its first drill 
hole to commencemen t of mill p roduct ion 
in sl ightly more than three years. 

Product ion increased gradual ly to a 
rate of 18 ,000 tons per day in 1 967. Late 
the same year an expans ion of mi l l ing 
faci l i t ies increased capaci ty to 
approximately 27 ,000 tons per day. 

Location and Access 
The Endako M i n e is si tuated 11 5 miles 
west of Pr ince George, near the geograph ic 
centre of Brit ish Co lumb ia . It is f ive 
miles southwest of the v i l lage of Endako 
w h i c h is served by the northern branch of 
the Canad ian Nat ional Ra i lway as wel l 
as Provincial H i g h w a y 16, running 
between Pr ince George and Pr ince 
Rupert. A port ion of the deposi t underl ies 
two small hills in a l ightly w o o d e d , 
gently rol l ing terrain. The surface elevat ion 
of the mineral ized area ranges from 3,200 
feet to 3,500 feet above sea level. 



Geology 
The Endako molybdeni te deposi t is 
located wi th in a northwester ly t rending 
upthrust of igneous rock {Topley 
Grani te), 1 5 miles long by 10 miles w ide , 
in the area known as the Nechako 
Plateau. There are essent ia l ly two main 
types of mineral izat ion w i th in the 
Endako deposit : 
The dominant type of the western 

port ion is that of the "ve in zones " . By 
this is meant a zone of mineral izat ion 
w h i c h is parallel to and inc lud ing one or 
more of the larger quartz veins. 

The second type of mineral izat ion, 
character ist ic of the eastern part of the 
deposit , consis ts a lmost entirely of 
veinlets that may average %" or less in 
w id th . These smaller veins are 
character ist ical ly flat in shape and in 
some sect ions they are not much more 
than a hairl ine in size. This type of 
mineral izat ion is more uni form in 
grade than the "ve in z o n e " type. 

Endako Orebody 
Ore Reserves as of December 3 1 , 1969 
are c lassi f ied in convent iona l te rmino logy as: 
Proven and probable 214,000,000 tons at 0.146% M0S2 
Possible 23,000,000 tons 
Denak Mines Ltd: (100% owned) 
Proven and probable 5,400,000 tons at 0.23% M0S2 
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The Endako Mine plant 
area with fine ore bins in 

foreground. 

Electric shovel in the 
open pit. 5 cubic yards. 

The grinding bay 
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Endako Mines 
maintenance shop. 
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Sulphide is shipped 
in drums to many parts 
of the world. 
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Mining 
Endako engineers n o w use computer 
techn iques in p lanning min ing methods 
in the open pit. Present plans inc lude an 
ult imate pit 8 0 0 0 feet long by 2500 feet 
w ide . Wa l l heights w i l l vary f rom 700 feet 
in the south to 1 0 0 0 feet in the north. 
The pit wi l l eventual ly cover a surface of 
300 acres est imated to conta in 
350 ,000 ,000 tons of rock. 

A i l the major equ ipment in the open pit 
is powered by electr ici ty. Electr ic rotary 
dril ls are used to sink 9 inch holes some 
38 feet deep into the benches w h i c h 
are establ ished at 33 foot intervals. Under 
normal condi t ions, these holes are loaded 
w i th blast ing agents cons is t ing of a 
mixture of ammon ium nitrate and fuel o i l . 
If water is encountered, specia l 
slurries are used. 

The broken ore is loaded by electr ic 
shovels , the largest of w h i c h loads 
1 5Y2 tons w i th each pass of the bucket. 
85 ton electric trucks carry high 
grade ore to the crusher and low grade to 
ore dumps for treatment at a later date. 

Milling 
This can be broken d o w n into f ive basic 
operat ions: primary and secondary 
c rush ing, gr ind ing, f lotat ion, dewater ing 
and tai l ings d isposal . 

The ore trucks dump an average of 
1 650 tons of ore per hour into the 
primary crusher. The ore is then screened, 
and the undersize goes directly to the 
f ine ore bins. Oversize is conveyed to the 
coarse ore s tockpi le , then on to the 
secondary crusher. 

Fine ore and water pass through the 
rod mills and ball mills and into the 
f lotat ion circuits where reagents are 
added and the mo lybdenum is f loated to 
the top. Final ly the concentrate is 
th ickened and f i l tered, and most of the 
water is removed in a s ix-hearth natural 
gas fired dryer. The product at this stage 
is mo lybdenum sulf ide, a black, powdery 
material. A b o u t one-ha l f of the sulf ide 
goes into a 1 2-hearth roaster to emerge as 
mo lybd ic ox ide, a bu f f -co lo red , dry powder . 

The tai l ings are pumped to d isposal 
ponds where they are impounded behind 
dams. Water is reclaimed from these 
ponds and pumped back to the mill 
where it is mixed w i th the fresh water 
pumped up from Francois Lake, 
two miles away. 

The average dai ly mill throughput is 
27 ,000 tons per day. This y ie lds about 
50 ,000 lbs. of mo lybdenum, half of w h i c h 
is converted to ox ide before go ing 
to market. 

Marketing 
M o s t of the mo lybdenum concentrate, 
both sulf ide and oxide, is packed in 
33 -ga l lon drums and t rucked to 
Vancouve r for sh ipment to overseas 
dest inat ions. M o s t of this goes to various 
European countr ies and about a third to 
J a p a n . Endako also suppl ies a substant ial 
part of Canad ian requirements. 

Free wor ld product ion in 1 968 w a s 
1 35 mil l ion pounds of mo lybdenum and 
consumpt ion w a s 1 20 mil l ion pounds. 
In spite of the excess of product ion over 
consumpt ion typical of the past f ew 
years, market cond i t ions have been stable. 
Endako contr ibutes about 1 3 per cent 
of free wor ld product ion. 

Today the iron and steel a l loy ing 
industry is the greatest user of 
mo lybdenum. The addi t ion of mo lybdenum 
gives steel increased strength, uniform 
hardness, resistance to cor ros ion, and 
retardation of britt leness at high 
temperatures. M o l y b d e n u m compounds 
are also used in insect ic ides, fertil izers, 
ceramics and high-temperature lubricants. 
The uses of mo lybdenum are general ly 
distr ibuted as fo l lows: 
A L L O Y S T E E L 44% 
S T A I N L E S S STEEL 20% 
T O O L S T E E L 1 1 % 
C A S T IRON 8% 
C H E M I C A L S & L U B R I C A N T S 7% 
S U P E R A L L O Y S 5% 
M O L Y M E T A L 4% 
M I S C E L L A N E O U S 1% 

1 00% 



Fraser Lake Townsite 
Located fourteen miles from the mine 
site, on the south shore of scen ic Fraser 
Lake, the commun i t y is named after 
S imon Fraser, w h o explored the area in 
1 806 and establ ished a fur t rading 
post at the east end of the lake. 

From 1 964 to 1 970 the populat ion 
has increased from 1 50 to 1 300. L iv ing 
accommoda t ions , des igned and located in 
accordance w i th a commun i ty p lan, 
inc lude fami ly homes, apartments, s ingle 
men's quarters, and trailer courts. 

There is a 24 -c lass room schoo l 
supp ly ing the most up- to -da te educat ional 
faci l i t ies to 500 students from grade 1 
to 10. Recreat ional faci l i t ies inc lude a 
skat ing rink and c lubhouse , a $1 25 ,000 
recreation centre w i th cur l ing rink, a 
commun i t y hal l , a boat launch ing ramp, 
and fifteen acres of land for future 
recreational development . There is a new, 
30 - room hotel in the vi l lage, a shopp ing 
centre, a wel l equ ipped medica l c l in ic 
w i th a fu l l - t ime doctor, and churches 
serving f ive denominat ions . 

The surrounding country is lake-s tudded 
and forested, offering superlat ive f ish ing, 
hunt ing and outdoor recreation of 
many kinds. 



Directors 
Morr is Black, Financier, Toronto, Ont. 
Ross G . Duthie, Vice-President, Project 
Developments, Placer Development Limited, 
Vancouver. B.C. 
Albert E. Gazzard, Executive Vice-President, 
Placer Development Limited, 
West Vancouver, B.C. 
J . Douglas Little, Vice-President, Operations, 
Placer Development Limited, Vancouver, B.C. 
T h o m a s H. M c C l e l l a n d , President & 
Chief Executive Officer, Placer 
Development Limited, Vancouver, B.C. 
A n d r e w Rober tson, Mining Executive, 
West Vancouver. B.C. 

Edgar A . Scho lz , Vice-President. Exploration. 
Placer Development Limited. 
West Vancouver, B.C. 
Isaac Shu lman , Barrister & Solicitor, 
Vancouver, B.C. 

Officers 
Thomas H. M c C l e l l a n d , President 
J . Douglas Little, Vice-President 
Charles L. Pillar, Assistant Vice-President 
J a m e s C. Tarbuck, Treasurer 
J o h n M . M c C o n v i l l e , Secretary 
Garth S. Jones , Comptroller 

Operating Staff 
J a m e s D. Wr ight , Mine Manager 
James M . G ibbs , Assistant Mine Manager 
Richard J . J . Lampson, Mine Superintendent 
Harvey J . Rutley, Plant Superintendent 
J o h n F. Davey, Mill Superintendent 
J o h n D. S i m p s o n , J r . , Chief Engineer 
George B. Beatt ie, Chief Accountant 
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